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ARTICLES IN THIS VOLUME SO SIGNED. 


A. B. G. 


A. C. McG. 


A.D. 


A.De. 


A.E.H. 


A.E.S. 


A. F. E. 


A, F. P. 


A. Go.* 


A.Hb. 


A.H.S. 


A.J.G. 


A.M^ 


A. Mel. 
A. M. C. 


A. M, F.* 


Rev. Alexander BAi.t-orH Grosart, LL.D., D.D. /Stirling, William Alexander, 

See the biographical article: Grosakt, Alexander Balloch. \ Earl Of {in part). 

Arthur Cu.shman McGifpert, M.A., I’h.D., D.D. i Socrates {Church Historian) 

Professor of Church History, Union Tlieological Seminary, New York. Author of I pari) • 

History of Christianity in t/ie A/yvstolic Age; &c. Editor of the Historia ^g02Qjl^U (^/npart) 

Henry Ausstin Dobson, LL.D., D.C.L. /Steele, Sir Richard (»«part) 

See the biographical article : Dodson, H. Austin. I Sterne, Laurence {in part). 

Arthur Dendy, D..Sc., F.R.S., F.Z.S., F.1,.S. r 

Professor of Zoology in King's College, Txindon, Zoological Secretary of the | 

Linnean Society of London. Author of memoirs on systematic zoology, com-'j spunges. 
parative anatomy, embryology, &c. (, 


A. E. Houciiton. f 

I'ormerly Correspondent of the Standard in Spain. Author of licsioralion of the J Spain : History {in part). 
Bourbons in Spam. [ 


Arthur Everett Shipley, M.A., D.Sc., F.R.S. 

Master of Christ’s College, Cambridge, Reader in Zoology, Cambridge University. 
Joint-editor of the Cambridge Natural History. 


Sipuhculoidea; 

Smith, William Robertson. 


Allen F. Everett. 

Commander R.N. Formerly Superintendent of the Signal School, H.M.S." Victory,” 
Portsmouth. 


f Signal : Marine Signalling 
I {in part). 


Albert Frederick Pollard, M.A., F.R.IIist.Soc. 

Fellow of All Souls College, Oxford. Professor of English History in the Uni¬ 
versity of London. .Assistant Editor of the Dictumary of National Biography, 
1803-1001. Author of England under the Protector Somerset; Life of Thomas 
Cranmer; &c. 


Somerset, Edward Seymour, 
Duke of. 


Rev. Alexander Gordon, M.A. / soclnus. 

Lecturer in Church History in the University of Manchester. \ 

Adolf Harnack, D.Ph. 

Sec the biographical article ; Harnack, Adolf. 

Rev. Archibald Henry Savce, Litt.D., LL.D, 

See the biograpliical article: Sayce, A. H. 

Rev. .Alexander James Grieve, M.A., B.D. 

Profeasorof Now Testament and Church History at the United Independent College, I 

Bradford. Sometime Registrar of Madras University and Member of Mysore) “"‘j*®, JOnn. 

Educational Service. t 

Alexander Macalister, M.A., LL.D., M.D., D.Sc., F.R.S. r 

IVofessor of Anatomy in the University of Cambridge, and Fellow of St John’s! 

Collejre. Formerly Professor of Zoology in the University of Dublin. Author of) “"smauiauon. 
Text-Book of Human Anatomy, &c. I, 


f Socrates {Church Historian) 
J {in part ); 

I Sozomon {in part). 


|sippara. 


Artbur Mellor. 

Of Messrs J. & T. Brocklehurst & Sons, Silk Manufacturers, Macclesfield. 

Agnes Marv Clerke. 

See the biographical article; Clerke, Agnes M. 


/ Silk : Spinning 0 } 

\ Waste.” 

/ Smyth, Charles PlazzI; 
i Stone, Edward James. 


Arthur Mostyn Field, F.R.S., F.R.A.S., F.R.G.S., F.R.Met.S. f 

Vice-Admiral, R.N. Admiralty Representative on Port of London Authority. 1 Soundnlg. 
Hydrographer of the Royal Navy, 1904-1909. I 


I A complete list, showing all individual contributors, appears in the final volume. 
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f • 

Alfred Morel-Fatio. ' / 

Pmfesgor of Romance Languages, at the College do France, Paris. Member of the I Spain : Language (in part), 
Institiite of France ; Chevalier of the liigion of Honour.^ Secretary of the I'icole j Literature (in ■hart). • 

• .V./% I /tat Wit t>f /tat X'/ ft* cah/'lt^ ^ \*' * /* 


dcs Cliartes, iSSj-ipoO ; &c. Author of L'Espagne au XVI’ si au XV^I’ sUcles. 

f ^ 

Alfred Nf.wton, F.R.S. 

See the biographical article : Newton, Alfred. 


(Siskin ; Skimmer ; Skua ; 

'{ Snake-bird ; Snipe; Sparrow 
^ Spoonbill; Stilt; Stork. 


South Africa: History 


Spectroscopy. 


Alfred Peter Hillier, M.D., M.P. _ f 

Author of South Afru an .Studies ; The Commonweal : Ac. Seiwed in Kaffir War, j 
' fSjik-igyg. Partner witli Dr L. S. Jameson in medical practice in South Africa- 
till iBi^. Menrher ol Iteforra Commrttee, Johannesburg, and Political Prisoner at j part). 

Pretoria, iBys-rSod. M.I'. for Hitchrn divrsion of Herts, 1910. (. 

Arthur Schuster, F.R.S., Pu.l.)., D.Sc. 

Professor of Physics at the University of Manchester, 1888-1907. President of the J 
Inteniation.U .Vssociation of Seismology. Author of Theory 0/ Optics and piipcrs in j 
the Proceedings and Transactions of the Royal Society. 

Albrecht .SociN, Pii.D. (1844-1890). (vi„.i.n tpu- s/t. „ 

FortiKTly I’rofessor of Semitic Philology in llio UnivtTsitk'SoII-cipzig and Tiibinpcn. -j o^OUCdl mOWtl 

K}xi\iovoiAfabiick$Grammatik\ t^c. ( Sinat, 

Arthur Stanley Edihncton, M.A., M.Sr., F.K.A.S. ( 

Chief Assistant at the Kuyal Observatory, Greenwich. Fellow of Trinity College,-! Stftf. 

Cambridge. V 

Andrew Seth Pringle- PA'rnsoN, M.A., LL.D., D.C.P. r 

Prof<*s8or of Logic and Metajdiysics in the University of Edinburgh. Gifford) Cninnra 
Lecturer in the University of Aberdeen, roll. F'ellow of the Hritisli Academj’. j 
AviX\\OT oi Man s Place in the Cosmoi, \ '] he Philosophical Radicals \ &c. 

Arthur William Holland. / in * * 

Formerly Scholar of St John’s College, Oxlord. Bacon Scholar of Gray’s Inn, 1900. \ wWniOUXnp VlSCOUnU 

Alfred Walus Paitt,. C.I.E. / 

Member ol the Indian Civil Service, 1870-1S05. PoliticjU Officer, Silckim Expedition, j j 
British Commissioner under Anglo-Cluuese Convention of i8yo. Deputy Com- | 
missioner oJ Darjet lmg. 


Sikkim. 


Braman Blanchard Adams. 

Associate Editor of the Railway Age Gazette, New York. 


Benjamin Kidd, D.C'.L. 
Author of Social Evolution 


\ 

/ Signal: Army Signalling (in 
4 part), and Kailway Sigital- 
l ling (in part). 


I Sociology. 


Steamship Lines. 


• r •• 

'1 

( Sorel, 

( Strikes and Lock-outs: 

\ United States. 


Albert. 


Primiples of Western CivUizoHon ; lic, 

Benedict William Ginsbdhg, M.A., LL.D. c 

St Catharine’s College, Cambridge. Barrisler-at-Law of the Inner Temple. J 
Formerly Editor ol the Kavv, and Secretary of the Iloyal Statistical Society, j 
Author ol Hints on the Legal Duties of Shipmasters ; &c. v 

SiR Cyprian • Arthur Georue Bridge, G.C.B. r 

Admiral R.N. Commander-in-Chief, Chin,i Station, iqoi-roo4. Director ol ) Signal : Marine Signalling 
Naval Intelligence, 1889-1894. Author ol J he Art u) Naval War/are; Sea-J‘owe>') (in pari), 
and other Studies ; &c. ‘ ' 

Charles BiMONT, Litt.D. (O-von.). 

See the biographical article : BftMONT, Charles. 

Hon. Carroll Davidson Wrkjht. 

Sec the biographical article : Wrioht, Hon. Carroll Davidso.n. 

Charles Francis Atkinson. f Snanlsh - -- War of 

Formerly Scholar of Queen’s College, Oxford. Captain, ist City of London (Royal I ’ 

Fusiliers). Author ol The Wilderness and Cold Harbor. ( v” part). 

Sir Charles Hoi.royd, Litt.D. 

See the biographical article : Holroyd, Sir Charles. 

Carlton Huntley Hayes, A.M., I’h.D. fsivtus iv • 

Assistant Professor of History in Cxilumbia University, New York. Member of- • ’ 

the American Historical Association. ( “‘"lOhO, FlaViUS. 

Charles Lethbridge Kingsford, M.A., F.R.Hist. Soc., F.S.A. 

Assistant Secretary to the Board of Education. Author of Life of Henry V. Editor 
of Chronicles of London and Stow’s Survey of London. 

Carl Pbi.frich, Ph.D. f 

On the stafi of the Carl Zeiss Factoiy, Jena. Formorlv Privatdojsent at the-j SteMOHOOpe. 

University of Bonn. Member of the Astronomical Societies of Brussels and Paris. ( 

CESARE PAOLI. fsiailB 

See the biograpliical article : Paoli, Cesare. \ 

Christian Pfister, D. is L. 

Professor at the Sorbonne. Paris. Chevalier of the Legion of Honour. 


I Strang, William. 


Somenet, Edmund Beaufort, 
Duke of. 


Author of 


__ _„ / 

EUtdos sur It rtgne de Robert le Pieux ; Le Duchi merovingien d'Alsace el la Ilgendc j 
de SaintedTdile. 1 . 

Charles Raymond Beazley. M.A., D.Litt., F.R.G.S., F.R.Hisx.S, 

Professor, of Modern History in the University of Binningbam. Formerly Fellow 
of Merton Gollege, Oxford, and University Lecturer in the History of Geography. 
Lothian Prizeman, Oxford, 1889. Lowell Lecturer, Boston, 1908. Aulhor of 
Henry the Nooigator ; The Dawn 0) Modern Geography i &c. 


Sigebert, King. 


(Hmon ot St ttnentln; 

Slnd^d the Sailor, Voyages of. 



c;s.s. 


C.W.W. 


D.F.T. 


D. G. H. 


D.H. 


D. M. W. 


E.A. 

E. A.F. 
E.C.B. 


E. G. 


E.H.M. 


Ed.M. 


E. Ma. 


E.M.S. 




B.O.* 


E.Fr. 


E.W.H. 


B.A.B. 
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Charles Scott Sherrington, M.A., DSc., M.D., I^.R.S., LL.U. / t> 7 i 

i^oi<M»or of Physiology in the Univejsity of Liveipool. Authw of Tin Inttgroti^/ey spinal Coro : Ph'tiiologv. 
Action 0/ the Nervous System. ** I 

Sir ChaRUW Wh-liam Wilson, K.C.B., K.C.M.G., F.R;S. (i§36-i907^.» 

,^jor'<GeDeiaI, Royal Engineers. Secretary to the Horth .Anierih|n Boundary I 
Commission 1858-1862. British Commissioner on tlic Servian Boundary' Com- ] 
mMon. I)«rector< 3 eneraI of tlie Otdnanoe Snr^’ey, 1886-2694. Directopiieneral | 

•of mii*^ Education, 1695-1898. Autlior of From Korli to Khartoum; Life of \ 

Lord Clive ; &c. 


vu 


Sivas {inparfy. 


Donald Francis Tovev. 

Author of Es-tay.? in Musical Analysis: comprising The Classical Concerto, The 
Goldberg Variations, and analyses of many other classical works. 

David George Hogarth, M.A. 

Keeper of the Ashmolean Museum, Oxford. F^ow of Magdalen College, Oxford. 
Fellow of the British Academy. Excavated at Paphos, 1888 ; Naiicratis, 1899 and 
1905; Ephesus, 1904-1905; Assiut, 1906-1907. Director, British Scliool at Athens, 
1897-1900. Director, Cretan Exploration Fund, 1899. 


f Sonata Forms; 
1 Spohr, Ludwig. 


David Hannay. 

Formerly British Vice-Consul at Barcelona. 
Navy ; Life of Bmilto Caslelar; &c. 


( Side; Sis; 

Sivas {in part); 

Smyrna {in part); 

Soil {Asia Minor).^ 

f SIuysj Battle ol; 

Spain : History {in part); 
Spanish Succession, War of: 

Anthor Of Short mstory 0/ the tcoyai t Military Opera- 

I iions; 

[splnola, Ambrose. 


Shuvalov, Count. 


I Smith, John (1580-1631). 
Slelly : History {in part), 


Sir Donald Mackenzie Wallace, K.C.I.E., K.C.V.O. 

Extra Groom of the Bedchamber to H.M. King George V. Director of the Foreign 
Depariment of The Times, 1891-1899. Member of Institut de Droit International 
and Oflioior de l'In.struction PuMique of France. Joint-editor of tlie New Volumes 
(loth ed.) of tlie Lncvclopaedia Brilanniea. Author of Russia: F.gvpt and the 
Egyptian Question; The Web of Empire ; &c. 

Edward Arber, D.I.ttt.. F.S.A. 

See the biographical article : Arber, Edward. 

Edward Adgustu.s Freeman, LL.D., D.C.L. 

See the biographical article : Freeman, E. A. 

Rt. Rev. Edward Cutiibert Butler, O.S.B., M.A., D.Litt. [ silvestrines • 

Abbot of Downside Abbey, Bath. Author of " The Lausiac History of Palladius ’’ t s< 

in Cambridge Texts and Studies. V Simeon Siyiltes, Bt. 

Song {IMerary); 

Stanley, Thomas; 
Stonenson, Robert Louis; 
(.Style. 

Ellis Hovell Mtnns, M.A. f Slavs; « 

University Lecturer in Palaeography, Cambridge. Lecturer and Assistant-[jSlOVakS; 

Librarian at Pembroke College, Cambridge. Formerly Fellow of Pembroke College. IsioyenQ^; Sorbs. 

Eduard Meyer, Ph.D., D.Litt., LL.D. f 

Professor of Ancient History in the Univerrily of Berlin. Author of Geschichte des{ Smordis. 

Alterthums: Geschichte des alien Aegyptens: Die israelUen und ihre Nachbarstamme, (. 

Edward Manson. 

Barrister^t^Law. Joint-editor of the Journal of Comparative Legislation. 
of Law of Trading Companies ; Practical Guide to Company Law ; &c. i 

Eleanor Mildred Sidgwick (Mrs Henry Sidgwick), D.Litt., LL.D. f 

Principal of Newnham College, Cambridge, 1692-1910. Hon. Secretary to the I SolrltoaUsn 
Society for Psychical Research. Author of Paiicrs in Uie Proceedings of the Society | ^ 
for Psyclucal Research. I 


Edmund Gosse, LL.D. 

See the biogmphical article ; Gosse, Edmvkd W. 


Author-! Stocks and Shares. 


Stichomatty. 


Sir Edward Maunde Thompson, G.C.B., I.S.O., D.C.L., Litt.D., LL.D. 

Director and Principal Librarian, British Museum, 1898-1909. Sandars Reader 
in Bibliography, Cambridge University, 1895-1896. Hon. F'cllow of University 
College, Oxford. Author of Handbook of Greek and Latin Palaeography. Editor of 
the Lhronicon A ngliae. Joint-editor of pnblications of the Palaeognphical Society, 

Ihb New Palaeographical Society, and of tlw Facsimile of the Lauren^n Sophocles. 

Edmund Owen, F.R.C.S., LL.D., D.Sc. (SkaU . CrartuiL Surgery 

Consulting Surgeon to St Mary’s Hospital, London, and to the Children’s Hospital, j /.--a . ' 

Great Ormond Street, London. Chevalier of the Legion of Honour. Author of 1 “P*“*‘ 1 

A Manual of AmUomy for Senior Students. V 


Stomach. 


Edgar Prestage. f 

Special Lecturer in Portuguese Literature in the University of Manchester. Com-J Sllva, AJitonlO J. dc ; 


guendador, Portuguese Order of S. Tbiago. Corre^onding Member of lisbon Royal I SOUsa, Lull da. 
Academy of Sciences and Lisbon Geographical Society ; ftc. v 

in|* 


Stokes Lecturer i 


Ernest William Hobson, M.A., D.Sc., F.R.S., F.R.A.S. 

Follow a«kd Tutor in Mathematics, Christ’s College, Cambridge. 

Mathematics in the University. 

Francis Arthur Bather, M.A., D.Sc., F.R.S., F.R.G.S. 

I Assistant Keraer of Geology, British Museum. Rolleston Frixeman, Oxfosd, ,1892. P ftaHUh. 
Author of " Echinodermain A Treatise on Zoology; Tirwssic Mchittoiarms 
Bakony: &c. 


I Spherical Harmonies. 
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G.au 

6 .C.W. 

G.E.H. 
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G.G.& 
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I « 

Ferdinand Canning Scott Schiller. M.A., D.Sc. ( 

FeUow Tutor of Cdl-puli Cbristi Cc^^e, Oxford. Author of Riddles of ffe"! Sp^noer, Herbert 
Sphinx ; Studies in Humanism ; &c. V * 

Frederick George Me^son Beck, M.A. / Sigurd ; 

'Fellow and Lecturer in Classics, Clare Cxiilcgc, Cambridge. \ Stlttthelyde. 

Frederick Gymer Parsons, F.R.C.S., F.Z.S., P'.R.ANTHRor.lNST. 

Vice-President, Anatomical Society of Great Britain and Ireland. Lecturer on J Skin Uid Exoskeleton ; 
Anatomy at St 7 'homas’s Hospital and the London School of Medicine for Women, I Skull ; 

London. Formerly Hunterian Professor at the Royal College of Surgeons. Spinal Cord (t« pari). 

Francis John Haverfield, M.A., LL.D., F.S.A. 

Camden Professor of Ancient History in the TTniversity of Oxford. Fellow of 
Brasenose College. Formerly Ci'nsor, Student, Tutor and Librarian of Christ 
Church. Ford’s Lecturer, igoO-iyoy. Fellow of the British Academy. Author of 
Monographs on Roman History, especially Roman Britain; Ac. 

Frederick John Snell, M.A. 

Balliol College, Oxford. Author of The Age of Chaucer ; &c. 

Franqs Llewellyn Griffith, M.A., Ph.D., F.S.A. 

Reader in Egyptology, Oxford University. Editor of the Archaeological Survey and 
Archaeological Reports of the Egypt Exploration Fund. Fellow of Imperial 
German Archaeological Institute. Author ol Stories of the High Rrtests of Memphis ; 

&c. 


[ Sllures; 

i Spain : History, Ancient. 

I Spenser, Edmund {in part). 

I Sphinx (*■« part). 


Lady Lugard. ( 

See the biograpliical article : Lvoard, Sir F. J. D. I 

Colonel Frederic Natu.sch Maude, C.B. ( 

Lecturer in Milit.->,ry History, Manche.ster University. Author of War and the { 
World's I’oliey; The Leipzig Campaign ; The Jena Campaign. I, 

Sir Frederick Pollock, Bart., LL.I)., D.C.L. / 

See the biographical article ; Pollock : Tamily. V 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Union. 


Frank Warner. 

President of the Silk A.s.sociation of Great Britain and Ireland; Hon. .Secretary 
of the Ladies' National Silk Association. Chairman of the Silk Section, London 
Chamber of Commerce, and of the Council of the Textile Institute. 

Frederick William Rudler, J.S.O., F.G.S. 

Curator and Librarian of the Museum of Practical Geology, London, 1879-1902. 
PrtBident of the Geologists' Association, 1887-1889. 

Rev. George Albert Cooke, D.D. 

Oriel Professor of the Interjiretation of Holy Scripture, Oxford, and Fellow of 
Oriel C^illcge. Canon of Rochester. Hon. Canon of St Mary’s Cathedral, Edinburgh. 
Autlior of Text-Book of North Semitic Inscriptions; &c. 

George Abraham Grierson, C.I.K., Ph.D., D.Litt. 

Member of the Indian Civil Service, 1873-1903. In charge of the Linguistic 
Survey of India, 1898-1902. Gold Medallist, Royal Asiatic Society, 1909. Vice- 
President of the Royal Asiatic Society. Formerly Fellow of Calcutta University. 
Author of The Languages of India; &c, 

George Collins Levey, C.M.G. 

Member of the Board of Advice to the Agent-General of Victoria. Formerly 
Editor and Proprietor of the Melbourne Herald. Secretary, Colonial Committee of 
Royal Commission to Paris Exhibition, 1900. Secretary, Adelaide Exliibition, 
1887.- Secretary, Royal Comraissionj^Hobart Exhibition, 1894-1893. Secretary to 
Commissioners for 'Victoria at tlie Exhibitions in London, Paris, Vienna, Phila¬ 
delphia and Melbourne. 


George Charles Williamson, Litt.D. i 

Chevalier of the Legion of Honour. Author of Portrait Miniatures ; Life of Richard J 
Cosway, R.A.\ George Engleheart •, Portrait Drawings; &c. Editor of new edition'| 
of Bryan’s Dictionary of Painters and Engravers. L 

George Ellery Hale, LL.D., Sc.D, 

Director of the Mt. Wilson Solar Observatory of the Carnegie Institution of Washing¬ 
ton at Pasadena, California. Director of the Yerkes Observatory, Chicago, 1895- 
1905. Foreign Member of the Royal Society of London. Inventor of the Spectro-' 
heUograph. Author of Papers on solar and stellar physics in tlie Astrophysical 
Journal ; Stc. 

Very Rev. George Granville Bradley, D.D. f 

See the biographical article: Bradley, George Granville. l 

George Goudie Chisholm, M.A. ( 

Lecturer on Geography in the University of Edinburgh. Secretary of the Royal J 
Scottish Geographical Society. Author of Handbook of Commercial Geography. I 
Editor of Ixingman's Gasetteer of the World. t 


Sokoto. 


Strategy. 

Stephen, Sir J. F., Bart. 

SIwa; Sobat (in part ); 
Somaliland; 

South Africa: Geography and 
Statistics ; History (in part), 
and Bibliography ; 

Stanley, Sir Henry. 

Silk (in part). 

Sinter; 

Spinel; 

Spodumene. 

Sidon. 


Sindhi and Lahnda. 


Stawell, Sir WilUam. 


Smart, John. 


Spectroheliograph, 
Stanley, Dean (in part). 


Sieily.; Geography and 
Statistics (in part). 


George Gregory Smith, M.A. 

Professor of English Literature, Queen's University of Belfast. Author of The 
Days of James I F.; The Transition Period ; Specimens of Middle Scots ; &c. 


/Stirllnc, wnuam Alexander, 
I Earl of (in part). 



G.J.T. 

• 

G.Mo. 

G. Sa. 
C.W.T, 

H. Br. 

H.CI. 

H. E. S.♦ 

H. F. G. 

H. H. F. 

H.Ja. 

H. M. R. 

H. M. Wo. 

H. 0 , F. 

H. R. T. 
H.St. 

H. S. J. 

H. W. C. D. 

LA. 

J. A. Co. 

J.A.E. 

J. A. H. 
J.B. , 
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George James Turner. J 

Barrister-at-I^w, Lincoln’s Inn. Editor of Select Pleasjtf the Foresls^ot the Seldonw Soko. 

Society. I • 

Gaetano Moscm * (• Geography and Statisties 

Professor of (institutional Law, University of Turin. I {in pari). 


George Saintsbury, IJ.C.L., LL.D. 

See the biographical article : Saintsbury, George E. if. 

Rev. Griffithes Wheei-er Thatcher, M.A., B.Il. 

Warden of Camden College, Sydney, N.S.W. Formerly Tutor in 
Testament History at Mansfield Ollege, Oxford. 


{statl, Madame de. 

I. 


Hebrew and Old | SlbftWftih!. 


Henry Hradley, M.A., Ph.D. ( 

Fellow of the British Academy. Joint-editor of the New English Dictionary I SlAng. 
(Oxford)e h.\ii)xor ol The Story of the Goths \ The Makxng of English &c. 


Sir Hugh Charlk.s Clifford, K.C.M.G. 

Colonial Secretary, Ceylon. Fellow of the Royal Colonial Institute. Formerly 
Resident, Paliang. Colonial Secretary, Trinidad and Tobago, 1903-1907. Author 
of Studies in Brown Humanity ; Eurther India, &c. Joint-author of A Dictiofiary 
of the Malay Language. 

Horace Elisha Scttoer (d. 1903). 

Formerly Editor of the Atlantic Monthly. Author of Life of James Russell Lowell ; 

History of the United States; &c. 

Hans Friedrich Gadow, M.A., F.R.S., Ph.D. 

Strickland Curator and I-ccturer on Zoology in the ITniversify of Cambridge. 

Author of “ Amphibia and Reptiles " in tlie Cambridge Natural History; &c. 

II. Hamilton Fyff.. 

Special Corre.spondenl of the Daily Mail; Dramatic critic of The World. Author of 
A Modern Aspasia ; The New Spirit in Egypt ; &c. 

Henry Jackson, M.A., Litt.D., LT..D., O.M. j'SOOTates; 

Regius Profe.s8or of Greek in the University of Cambridge, and Fellow of Trinity j SophUtS; 

College. Fellow of the Bnti.sli Academy. Author of Texts to illustrate the History j 

of Greek Philosophy .t'om Thales to Aristotle. \ tr* • 
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Formerly Exhibitioner of Lincoln College, Oxford. Editor of The Times Engineering ■! part) and Railway Signalling 
Supplement. Author of British Railumys. t {in part). 

Harold Mellor Woodcock, D.Sc. ( 

Assistant to the l*rofessor of Proto-Zoology, Inndon linivensity. Fellow of TIni- I 
versity C.ollegc, London. Author of " Haemoflagcllatcs " in Sir L. Ray Lankestet's | r 
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the tiniversity of Liverpool. Explorer of Mount Owen Stanley, New Guinea, 
Chatham Islands and Sokotra. Author of A Naturalist's Wanderings in the Eastern 
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Henry Richard Tedder, F.S.A. / 

Secretary and Librarian of the Athenaeum Club, London. t 

Henry Sturt, M.A. / 

Author of Idota Theatri ; The Idea of a Free Church ; Personal Idealism. * 

Henry Stuart Jones, M.A. ( 

Formerly Fellow and Tutor of Trinity College, Oxford, and Director of the British J 
School at Rome. Member of the German Imperial Archaeological Institute. I 
Author of The Roman Empire; &c. t 


Henry William Carless Davis. M.A. ( 

Fellow and Tutor of Balliol College, Oxford. Fellow of All Souls’ College, Oxford, ■! 
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Israel Abrahams, M.A. 
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Hon. Sir John Alexander Cockburn, K.C.M.G., M.D. | 

Knight of Grace of the Order of St John of Jerusalem. Premier and Chief Secretary, J 
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South Australia: History. 


James Alfred Ewing, C.B., LL.D., F.R.S., M.Inst.C.E. 


Director ot (British) Naval Education. Hon. Fellow 
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1890-1903. Author of The Strength of Materials; &c. 
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John Alien Howe. r 

Curator and librarian of the Museum of Practical Geology, l-ondon. Author ofi Silurian. 
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James Bonar, M.A., LL.D. r 

• Master of the Royal Mint, Ottawa. Senior Examiner to the GvU Service (kim- | gnelallsm 
mission, 1895-1907. Author of MaUkus and his Work; Philosophy and Political't 
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John Casper Branner, Ph.D., LL.D., F.G.S. t 
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James David Bourchier, M.A., F.R.G.S. fSUIstrla' 
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Commander of the Orders of Prince Danilo of Montenegro and of tlie Saviour of j ’ 
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James FiTZMAirRiCE-KEr.iy, Litt.D., F.R.Hist.S. 

Gibnour Professor of Spanish Language and literature, live^ol University. 1 
Norman McColl Lecturer, Cambridge University. Fellow of the British Academy.. 

Miinber of the Royal Spanish Academy. Knight Commander of the Order of | 

Alphonso Xll. Author of A History of Spanish Literature ; iStc. 
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John Georoe Clark Anderson, M.A. f 

Censor and Tutor of Christ Churcli, Oxford. Formerly Fellow of Lincoln College. J gijjone. 
Craven Fellow, Oxford, 1896. Comngton Prizeman, 1893. ( ^ 


Comngton Prizeman, 1893 

John Gray McKendrick, M.D., LL.D., F.R.S., F.R.S. (Edin.). 
Emeritus Professor of Physiology in the University of Glasgow. 1 ‘roles 
ology, 1876-11906. Author oi Life in Motion ; Life oj Helmholtz', &c, 

John Henry Arthur Hart, M.A. 


Fellow, Theological Lecturer and Librarian, St John's College, Cambridge. 


\ Smell. 
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Sibylline Oracles. 


John Henry Poynting, D.Sc., F.R.S. e 

Fh-ofessor of Physics and Dean of the Faculty of .Science in the University of I 
Birmingham. I'ormerly Fellow of Tnnity College, Cambridge, Joint-ai...ior ofi Sound. 
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John HosAfE Round, M,A., LL.D. | 
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John Holland Rose, M..A., Litt.D. r 
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University Local lectures Syndicate. Author of Life 0/Napoleon I.; JVapoleowVcj gjjjn ffayon. 
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Jacobus Hendricus van’t Hoff, LL.D., D.Sc., 

•See Oie biographical article Van’i Hoff, Jacobus Hendricus, 

John Kells Ingram, LL.D. 

See the biographical article; Ingram, John Kiells. 

John Linton Myres, M.A., F.S.A. 

Wykoliam Protessor of Ancient History in tlic University of Oxford, and Fellow of 
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J. Lane-Noiter, M.A., M.D., F.R.S.Med. 
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Hygiene, Army Medical Schoeff at Netley. Author of The Theory and Practice of 
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I Spheres ol Influence. 


John Malcolm Mitchell, fSolon; 
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Rbv. Jambs Okey Nash, M.A. t 

Hertford College, Oxford. Headmaster of St John's College, Johannesburg..! siitarhonds- 
Formerly Missionary of the S.P.G. in Johannesburg. ( 

JOiEN PiRCiVAL, M.A. ( 

Sti Juhn’i CtJlege, Cambridge. Professor of Agricultural Botany at University! goU. 

.College, Reading. Author of Text-Book of Agricultural Botany ; Ac. ( ' 

Jean Paul Hippolyte Emmanuel Adh£mar Esmein. 

Professor of Law in the University of Paris. Officer of tlie Legion of Honour. 

Member iff the Institute of France. Author of Court Bimentaire d'hisloire du droit 
franeais ; &c. 

John Smith Flktt, D.Sc., F.G.S. 
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James Smith Reid, M.A., LL.M., Litt.D., LL.D. - , r 
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r Siberia (in part); 
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I Stephen, St. 
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South Australia: Geology^ 


John Thomas Bealbv. I 

Joint«uthor of Stanford’s Europe. Formerly Editor of tlie Scottish Geographical \ 

Magaaine, Translator of Sven Hedin’s Through Asia, Central Asia and Tibet ; &c. 1 

James Vernon Bartlet, M.A., D.D. I 

Professor of Church History, Mansfield College, Oxford. Author of The Apostolic] 

Age : &c. I 

James Williams, M.A., D.C.L., I.L.D. , 

All Souls’ Reader in Roman Law in the University of Oxford, and Fellow of Lincoln J 
College. Barrister-at-T.aw of Lincoln’s Inn. Autiior of Law of Ike Universities ; He. { 

John Walter Gregory, D.Sc., F.R.S. I 

Professor of Gwlogy in the University of Glasgow. Professor of Geology and | 

Mineralogy in the University of Melbourne, 1900-1904. Author of The JUetu Heart) 
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Jame.s Wvci.iffe Headlam, M.A. 

Staff Inspector of Secondary Schools under the Board of Education. Formerly I 

Fellow of King's College, Cambridge, and I'TofesBor of Greek and Ancient History at ■! Stephan, Helnrioh VOn. 
Queen’s College, London. Author of Bismarck and the Eoundation of the German [ 
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Kingsley Garland Jayne. , 

Sometime Scholar of Wadham Cnllcge, Oxford. Matthew Arnold Priseman, 1903. J 
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Rev. Kik.sopp Lake, M.A. 
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Soden, Hermann von. 


Author of The Instruments of the. 


Kathleen Sciilesinger. 

Editor of the Portfolio of Musical Archaeology. 
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Rev. Lewls Campbell, D.t'.L., LL.D. 

See tlie biographical article : Campbell, Lewis. 

Louis Duchesne. 

See tlie biographical article; Duchesne, Louis M. O. 

Leonard James Spencer, M.A. 
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Sidney Sussex College, Cambridge, and Harkness Scholar. Editor of Uie Mineralo- 
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Laurence Wensi.ey Chubh. 
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Mo»m Cantor, Ph.D. 
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Moses Gastbr, Ph.D. 
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Morris Jastrow, Ph.D. 
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of the Babylonians and Assyrians ; &c. 

Max Arthur Macaulifpe. 

Formerly Divisional Judge ill the Punjab. Author of The Sikh Religion: its Gurus. 
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Marcus Niebuhr Tod, M.A. 

Fellow and Tutor of Oriel College, Oxford. University Lecturer in Epigraphy. 
Joint-author of Catalogue of the Sparta Museum. 

Maximilian Otto Bismarck Caspari, M.A. 

Reader in Ancient History at London University. Lecturer in Greek at Birming¬ 
ham University, 1905-1908. 

Norman McLean, M.A. 

L.ecturer in Aramaic, Cambridge University. Fellow and Hebrew Lecturer, Christ's 
College, Cambridge. Joint-editor oi the larger Cambridge Septuagint, 

Osmund Awv, M.A., LI-D. 

H.M< Divisional Inspector of Schools and Inspector of Training Colleges, Board of 
Education, lamdon. Author of Louis XIV. and the English Restoration; Charles 
II. ; &c. Editor of the Lauderdale Papers; He. 

*David Ma.sson, M.A., D.Sc., F.R.S. 

Professor of Chemistry, Melbourne University. Author of papers on chemistry in 
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Oldfield Thomas, F.R.S., F.Z.S. ( 
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' New College, Oxford. Barrister-at-lAw. Translator of H. R. von Gneist’s History 
0/ the English Constitution. 


Simson, Kartin E. von. 


Prince Peter Alexeivitch Kropotkin. 

S8e the biographical article: Kropotkin, Prince P. A. 

Peter Chalmers Mitchell, M.A., F.R.S., F.Z.S., D.Sc.. LL.D. r 

.Secretary of the Zoological Society of London. University Demonstrator in | 
Comparative Anatomy and Assistant to Linacre Profe.ssor at Oxford, i888-i8yi. ) 
Author of Outlines of Biology ; &c. 

Philip Chesnev Yorke, M.A. f 

Magdalen College, Oxford. Editor of Letters of Princess Elisabeth of England. I 

Philip Schidrowitz, Ph.D., F.C.S. f 

Member of the Council, Institute of Brewing; Member of the Committee of Society J 
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Paul Vinooradokf, D.C.L., LL.l). / 

See the biographical article : Vinogradoff, Paul. I 

Lord Ravleioh. / 

See the biographical article : Ravleioh, jru Baron. 

Robert Alexander Stewart Macalister, M.A., F.S.A. 

St John's College, Cambridge. Director of Excavations for tiie Palestine Ex 
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Robert Drew Hicks, M.A. f 
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Rev. Robert Henry Charles, M..A., D.D., D.Litt. C 
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Richard Lydekker, F.R.S., F.G.S., F.Z.S. j 
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of all Lands', The Game Animals of Africa', See. | 

Robert- bluNRO, M.A., M.D., LL.D., F.R.S. (Edin.). 
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Lecturer on Archaeology, 1888. Secretary of tlie Society of Antiquaries ol Scotland, J 
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R. M. B. F. K. Richard Makdougall Brisbane Franos Kki.i.y, D.S.O. I 
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S. N. B. Robert Nisbet Bain (d. 1009). 
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ibis-iyas '■ Slavonic Europe : The Political History of Poland and Russia from 
to 7796; &c. 


Spiders. 

Sidney, Sir Henry; 

Simnel, Lambert; 

Smith, Sir Henry; 

Somerset, Earls and Dukes of; 
Stone, Archbishop. 

Silaka; Slrenia; 

Skunk (in part); 

Souslik; Squirrel; 

Squimi Monkey. 


Stonehenge; 

Stone Monuments. 


Sights. 

Slglsmund L, H. and HI. of 
Poland; 

Skarga, Piotr; Skram,Peder; 
Skrsyneeli!, Jan Zygmunt; 
Sophia, Aleksyeevna; 
Sprengtporten, Count GSran; 
Sprengtporten, Jakob; 
Stanislaus I. and II. of Poland; 
Stephen I. and V. of Hungary; 
Stephen, Bithory; ' 

Struensee, Johan F.; 

Sture {family). 



R.P.S. 


B.Sn. 


R.S.a 


S.A.C. 


S.BI. 


S.F.M. 


St G.S. 


S.N. 


T.As. 


T.A.A. 
T. A. C. 


T.Ba. 


T. F. C. 


T.Se. 


T. W.-O. 


T. W, F. 


K W. R. D. 


V.W. 


W.A.B.C. 


W.A.G. 


w.a.Vf. 


INITIALS AND HEADINGS OF ARTICLES xiii 
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Richard Snow. , 
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Robert Sevmour Conway, M.A., D.Linr. 

Professor of Latin and Indo-European Philology in the University of Manchester. 
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Stanley Arthur Cook. 
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Sir Shirley Forster Murphy, F.R.C.S. 
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St Georoe .Stock, M., 4 . 
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Simon Newcomb, D.Sc., LL.l). 

Sec the biographical article : Newcomb, Simon. 


Thomas Ashby, M.A., D.Litt. 
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Timothy Augustine Coghlan, I.S.O. 
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Walter Theodore Watts-Dunton. 
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Thomas William Rhys Davids, M.A., LL.D., Ph.D. r 
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SHUVALOV (sometimes written Schouvaloff), PETER 
AND^IVICH, Count (1827-1889), Russian diplomatist, was 
bom in 1827 of an old Russian family which rose to distinction 
and imperial favour about the middle of the 18th century. 
Sewral of its members attained high rank in the army and the 
civil administration, and one of them may be regarded as the 
founder of the Moscow University and the St Petersburg Academy 
of the Fine Arts. As a youth Count Peter Andreivich showed 
no desire to emulate his distingui.shed ancestors. He studied 
just enough to qualify for the army, and for nearly twenty years 
he led the agreeable, commonplace life of a fashionable oflScer 
of the Guards. In 1864 Court influence secured for him the 
appointment of Governor-General of the Baltic Provinces, and 
in that position he gave evidence of so much natural ability and 
tact that in 1866, when the revolutionary fermentation in the 
younger section of the educated classes made it advisable to 
place at the head of the political police a man of exceptional 
intelligence and energy, he was selected by the emperor for the 
post. In addition to his regular functions, he was entrusted by 
his Majesty with much work of a confidential, delicate nature, 
including a mission to London in 1873. The ostensible object 
of this mission was to arrange amicably certain diplomatic 
difficulties created by the advance of Russia in Central Asia, 
but he WM instructed at the same time to prepare the way for 
the marriage of the grand duchess Marie Alexandrovna with the 
duke of Edinburgh, which took place in January of the following 
year. At that tune the emperor Alexander II. was anxious 
to establish cordial relations with Great Britain, and he thought 
this object might bes be attained by appointing as his diplo¬ 
matic representative at the British Court the man who had con¬ 
ducted successfully the recent matrimonial negotiations. Count 
ShuvAlov was accordingly appointed ambassador in London; 
and_ he justified his selection by the extraordinary diplomatic 
ability he displayed during the Russo-Turkish War of 1877-78 
and the subsequent negotiations, when the relations between 
Russia and Great Britain were stmined almost to Ae point of 
tupture. After the (giblication of the treaty of San Stefanp, 
which astonished Europe and seemed to render a conflict inevit- 
he concluded with Lord Salisbury a secret convention 
which tabled the two powers to meet in congress and find 
a pacific fwlution for all the questions at issue. In the delibera¬ 
tions and discussions of the congress he played a leadii^ pntt, 
a^ defended th^ interests of his Oountry with a dexterity whicb 
exel^ the admiration of his colleagues; but when it bteduhe 
khtora that the San Stefano aiiangements were profoundly 
iioaified by tiie treaty of Berlin, pirWic opinion in Ru^ia conT 


demned him as too conciliatory, and reproached him with having 
iiecdlessly given up many of the advantages secured by the war. 
For a time Alexander 11 . resisted the popular clamour, but in 
the autuirm of 1879, when Prince Bismarck assumed an attitude 
of hostility towards Russia, Count Shuvilov, who had been 
long regarded as too amenable to Bismarckian influence, was 
reciled from his post as ambassador in London; and after 
living for nearly ten years in retirement, he died at St Petersburg 
in *889. _ (D. M. W.) 

SHUYA, a town in the government of Vladimir, 68 m. by rail 
N.E. of the town of Vladimir. It is one of the chief centres of 
the cotton and linen industries in middle Russia. It is built on 
the high left bank of the navigable Teza;»a tributary of the 
Klyaztna, with two suburbs on the wight bank. Annalists men¬ 
tion princes of Shuya in 1403. Its first linen manufactures were 
established in 1755 ; but in 1800 its population did not exceed 
1500. In 1882 it had 19,560 inhabitants, and 18,968 in 1897. 
Tanneries, especially for the preparation of sheepskins—widely 
renowned tluoughout Russia—still maintain their importance, 
although this industry has migrated to a great extent to the 
country districts. The cathedral (1799) is a large building, with 
five gilt cupolas. Nearly every village in the vicinity has a 
specialty of its own—bricks, pottery, wheels, toys, packing- 
Iwxes, looms and other weaving implements, house furniture, 
sieves, combs, boots, gloves, felt goods, candles, and so on. The 
manufacture of linen and cotton in the 'ifillages, as well as 
preparation and manufacture of sheepskins and rough gloves, 
occupies about 40,000 peasants. The Shuya merchants cawy 
on an active trade in these products all over Russia, arid in com, 
spirits, salt and other food stuffs, imported. 

8HWBBO, a town and district in the Sagaing division of Uppier 
Bumm. The town is situated in the midst of a rice plain, 53 m. 
by rail N.E. from Mandalay : pop. (1901) 9626. It is of historic 
interest as the birthplace and capital of Alompra, the founder 
of the last Burmese dynasty. After British annexation it became 
an important milita^ cantonment; but only the wing of a 
Europe^ regiment is now stationed here. The area of the 
district is 5634 sq. m.; pop. (1901) 286,891, showing an increase 
°f »4 % in the decade. It lies between the Katha, Upper and 
Lower Chindwin and Mandalay districts. The Irrawaddy forms 
the dividing line on the cast. The physical features of the 
district vary considerably. The Minwun range runs, ^own 
the whole efstem side, skirting the Irrawaddy. In the north 
it is a defined range, but at Sneinmega, m the sopth, it sinks 
to an undulation. West of the Mu river, in the centre of the 
district, there is a gradual ascent to the hilk which divide 
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Sagaing .‘rom the Upper Chindwin. these ranges and 

on both sides of the Mu is a flain, unbroken except foi some 
isolated hills in the'north and north-east ^^d the ^pw Sadaung-gy i 
range in the south-east. The greater piirt of this plain js a rice¬ 
growing tract, but on the sloping ground maize, millets, sesamum, 
cotton and peas are raised. A good deal of sugar is also produced 
from groves of the tari palm. The Mu river is navigable for 
three months in the year, from June to August, but in the dry 
season it can be forded almost anywhere. A good deal of salt 
Is produced in a line which closely follows the railway. Coal 
has been worked at Letkokpin, near the Irrawaddy. 

The Ye-u reserved forests are much more valuable than those 
to the cast on the Minwun and the Mudein. Extensive irrigation 
works existed in Shwebo district, but they fell into disrepair 
in King Thibaw’s time. Chief of these was the Mahananda Lake. 
The old works have recently been in process of restoration, and 
in 1906 the main canal was formally opened. The rainfall 
follows the valleys of the Mu and the Irrawaddy, and leaves the 
rest of the district comparatively dry. It varies from an average 
of 29 to 49 in. ITic average temperature is 90° in the hot season, 
and falls to 60° or 61° in the cold season, the maximum and 
minimum readings being 104° and i;6°. 

BIALKOT, or Sealkote, a town and district of British India, 
in the Lahore division of the Punjab. The town, which has a 
station on the North-Western railway, is 72 m. N.E. of Ijihore. 
Pop. (1901) 57,956. It is a military cantonment, being the 
he^quarters of a brigade in the 2nd division of the northern 
army. There are remains of a fort dating from about the loth 
century; but the mound on which they stand is traditionally 
supposed to mark the site of a much earlier stronghold, and some 
authorities identify it with the ancient Sakala or Sa^. Other 
ancient buildings arc the shrine of Baba Nanak, the first Sikh 
Guru, that of the Mahommedan Imam Ali-ul-hakk and Raja 
Tej Singh’s temple. The town has an extensive trade, and 
manufactures of sporting implements, boots, paper, cotton, 
cloth and shawl-edgini;. There are Scottish and American 
missions, a Scottish mission training institution and an arts 
college. 

The District of Sialkot has an area of 1991 sq. m. It is 
an oblong tract of country occupying the submontane portion 
of the Rechna (Ravi-Chenab) Doab, fringed on either side by a 
line of fresh alluvial soil, above which rise the high banks that 
form the limits of the river-beds. The Degh, which rises in the 
Jammu hills, traverses the district parallel to the Ravi, and is 
likewise fringed by low alluvial soil. The north-eastern boundary 
is 20 m. dist^t from the outer line of the Himalayas ; but about 
midway between the Ravi and the Chenab is a high dorsal tract, 
extending from beyond the border and stretching far into the 
district. Sialkot is above the average of the Punjab in fertility. 
The upper portion is very productive; but the southern portion, 
farther removed from the influence of the rains, shows a marked 
decrease of fertility. The district Ls also watered by numerous 
small torrents; and several swamps or jhils, scattered over the 
face of the country, are. of considerable value as reservoirs of 
surplus water for purposes of irrigation. Sialkot is reputed to 
be healthy ; it is free from excessive heat, judged by the common 
standard of the Punjab; and its average annual rainfall varies 
from 35 in. near the hills to 22 in. in the parts farthest from them. 
The population in 1901 was 1,08^,909, showing a decrease of 3 % 
as against an increase of ii % in t^ previous decade. This is 
explained by the fact that Sialkot contributed over 100,000 
person^ to the Chenab colony (j.w.). The principal crops are 
wheat, barley, maize, millets and sugar-cane. The dislrict 
.is crossed by a branch of the North-Western railway from 
Wazirabad to Jammu. 

The early history of Sialkot is closely Interwoven with that of 
the rest of the Punjab. It was annexed by the British after the 
Mcond Sikh war in 1849; since theh its area has been consider¬ 
ably reduced, assuming its present proportions in 1867. During 
the Mutiny of 1857 the native troops plundered the treasury 
and destroyed all the records, when most of the European 
residents took refuge in the fort. 


SI'aM (known to its inhabitants as Muang Thai), an inde¬ 
pendent kingdom of the Indo-Chinese peninsula or Further 
India. It lies between 4° 20' and 20“ 15' N. and between 96* 30' 
and 106° E., and is bounded N. by the British Shan States and 
by the French Laos country, E. by the French Laos country 
and by Cambodia, S. by Cambodia and by the Gulf of Siam, 
and W. by the Tenasserim and Pegu divisions of Burma. A part 
of Siam which extends down the Malay Peninsula is bounded 
E. by the Gulf of Siam and by the South China Sea, S. by British 
Malaya and W. by the lower part of the Bay of Bengal. The 
total area is about 220,000 sq. m. (For map, see Indo-China.) 

The country may be best considered geographically in four 
parts : the northern, including the drainage area o( tlie four 
rivers which unite near Pak-Nam Po to form the Menam Chao 
Fhaya; tile eastern, including the drainage area of the NamMun 
river and its tributaries; the central, including the drainage 
area of the Meklong, the Menam Chao Phaya and the Bang 
Pakong rivers; and the southern, including that part of the 
country which is situated in the Malay Peninsula. Northern 
Siam is about 60,000 sq. m. in area. In general appearance 
it is a series of parallel ranges of hills, lying N. and S., merely 
gently sloping aclivities in the S., but rising into precipitous 
mountain masses in the N. Between these ranges flow the 
rivers Meping, Mewang, Meyom and Menam, turbulent shallow 
.streams in their upper reaches, but .slow-moving and deep where 
they near the points of junction. The longest of them Is over 
250 m. from its source to its mouth. The Meping and Mewang 
on the W., rising among the loftiest ranges, are rapid and 
navigable only for small boats, while the Meyom and Menam, 
the eastern pair, afford pa.ssagc for large boats at all seasons 
and for deep dmught river-steamers during the flood-time. The 
Menam is the largc.st, deepest and most sluggish of the four, 
and in many ways re.semblo.s its continuation, the Menam Oiao 
Phaya lower down. On the W. the river Salween and its tributary 
the Thoung Yin form the frontier between Siam and Burma for 
some distance, draining a part of northern Siam, while in the 
far north-east, for a few miles Wow Qiieng Sen, tlie Mekong 
does the same. The districts watered by the lower reaches of 
the four rivers are fertile and are inhabited by a considerable 
population of Siamese. Farther north the country is peopled 
by Laos, scattered in villages along all the river banks, and by 
numerous communities of Shan, Karen, Kamoo and other tribes 
living in the uplands and on the hilltops. 

Eastern Siam, some 70,000 sq. m. in area, is encircled by 
well-defined boundaries, the great river Mekong dividing it 
clearly from French Laos on the N. and E., the Pnom Dang Rek 
hill range from Cambodia on the S. and the Dom Pia Fai range 
from central Siam on the W. The right bank of the Mekong 
being closely flanked by an almost continuous hill range, the 
whole of this part of Siam is practically a huge basin, the bottom 
of which is a plain lying from 200 to 300 ft. above sea-level, and 
the sides hill ranges of between 1000 and 2000 ft. elevation. 
The plain is for the most part sandy and almost barren, subject 
to heavy floods in the rainy season, and to severe drought in the 
dry weather. The hills are clothed with a thin shadeless growth 
of stunted forest, which only here and there assumes the character¬ 
istics of ordinary jungle. The river Nam Mun, which is perhaps 
200 m. long, has a large number of tributaries, chief of which 
is the Nam Si. The river flows eastward and falls into the Mekong 
at 15“ 20' N. and 105® 40' E. A good way farther north two 
small rivers, the Nam Kum and the Nam Song Kxam, also 
tributaries of the Mekong, drain a small part of eastern Siam. 
Nearly two million people, mixed Siamese, Lao and Cambodian, 
probably among tltt poorest peasantry iit the world, support 
existence in this inhospitable r^on. 

Central Siam, estimated at 50,000 sq. m. in area, is the heart 
of the kingdom, the home of uie gfeater part of its population,, 
and the source of nine-tenths of its wealth. In general tqip^- 
ance it is a peat plain flanked by high mountains on its western, 
border, inclining gently to the sea in the S. and pund the inner. 
Gulf of Siam, and with a long strip of mountainous $ea-bc^d 
stretching out to the S.E, The mountain range on the W. ia %. 
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continuation of one of the ranges of northern Siam, wliich, 
extMding still farther southward, ultimately forms the backbone 
of uie Malay Peninsula. Its ridge is t^e baundary between 
central Siam and Burma. ThI highest peak hereabouts is 
Mogadok, 5000 ft., close to the border. On the E. the Dom 
Pia Fai throws up a point over 4000 fn, and the south-eastern 
range which divides the narrow, littoral, Giantabun and Krat 
districts from Cambodia, has tli« Chemao, Saidao and Kmoch 
heights, between 3000 and 5000 ft. The Meklong river, which 
drains the western parts of centra] Siam, rises in the western 
border range, fellows a course a little E. of S., and runs into the 
sea at the western comer of the inner gulf, some 200 m. distant 
from its sourqe. It is a rapid, shallow stream, subject to sudden 
rises, and navigable for small boats only. The Bang Pakong 
river rises among the Wattana hills on the eastern border, 
between the Battambong province of Cambodia and Siam. It 
flows N., then W., then S., describing a semicircle through the 
fertile district of Pachim, and falls into the sea at the north-east 
corner of the inner gulf. The whole course of this river is about 
too m. long; its current is sluggish, but that of its chief tributary, 
the Nakhon Nayok river, is rapid. The Bang Pakong is navi¬ 
gable for steamers of small draught for about 30 m. The Menam 
Chao Phaya, the principal river of Siam, flows from the point 
where it is formed by the junction of the rivers of northern Siam 
almost due S. for 154 m., when it empties itself into the inner 
gulf about midway between the Meklong and Bang Pakong 
'mouths. In the neighbourhood of Chainat, 40 m. below Paknam 
Poh, it throws off three branches, the Suphan river and the 
Menam Noi on the right, and the Lopburi river on the left bank. 
The latter two rejoin the parent stream at points considerably 
lower down, but the Suphan river remains distinct, and has an 
outlet of its own to the sea. At a point a little more than half- 
wray down its course, the Menam Chao Phaya receives the waters 
of its only tributary, the Nam Sak, a good-sized stream Which 
rises in the cast of northern Siam and waters the most easterly 
part (the Pechabun valley) of that section of the country. The 
whole course of the Menam Chao Phaya lies through a perfectly 
flat country. It is deep, fairly rapid, subject to a regular rise 
and flood every autumn, but not to sudden freshets, and is 
affected by the tide 50 m. inland. For 20 m. it is navigable 
for vessels of over 1000 tons, and were it not for the enormous 
sand bar which lies across the mouth, ships of almost any size 
could lie at the port of Bangkok about that distance from the 
sea (see Bangkok). 'Vessels up to 300 tons and 12 ft. draught 
can ascend the river 50 m. and more, and beyond that point 
large river-boats and deep-draught launches can navigate for 
many miles. The river is always charged with a great quantity 
of silt which during flood season is deposited over the surrounding 
plain to the great enhancement of its fertility. There is prac¬ 
tically no forest growth in central Siam, except on the slopes of 
the mils which bound this section. The rest is open rice-land, 
alternating with great stretches of grass, reed jungle and bamboo 
scrub, much of whkh is under water for quite three months of 
the year. 

Southern Siam, which has an area of about 20,000 sq. m,, 
consists of that part of the Malay Peninsula which belongs to the 
Siamese kingdom. It extends from lo” N. southwards to 
6* 3s' N. on the west coast of the peninsula, and to 6® 25' N. on 
the east coast, between which points stretches the frontier of 
British Mo^ya. It is a strip of land narrow at the north end 
and widening out towards tlie south, consisting roughly of the 
continuation Of the mountain range which bounds central Siam 
on t]^ W., though the range wpears in certain parts as no more 
tWi a chain of billScks. The inhabitable part of the land 
consists of the lower slc^ of the ra^e with the valleys and 
small i^uvial plains which lie between its spurs. The remainder 
u covert,for the most part with dense forest containing seyerd 
kinds of viduable timber. The coast both east and west is mudi 
ifidented, and is studded with islands. The rivers are small 
Sind shulbw. The highest mountain is Kao Luang, an almost 
isolated projection over jooo ft. high, round the bak of which 
Ut the most fertile lands of this section, and near whidi are 


situated the townsyif JSandon, Nakhon Sri Tammara^Lakhon) 
and Batalung, as well as many villages. 

Gtology .^—little i^lnown of tlie geology of Siam. It appears 
to be composed chiefly^of Palaeozoic rocks, concealed, in the puins, 
by Quaternary, and possibly Tertians, deposits. Near Luang 
ftebang, Just beyond the border, in French territory, limestones 
with Predvetus and Schwagerma, like the Productus limestone of 
the Indian Sait Kange, have been found ; afto red clays and grau- 
wacke with plants .similar to those of the Raniganj beds; and vjplct 
clays with Dicynodon, supposed to be the equivalents of the Panche 
senes of India. Ail these oeds strike from north-east to south-west 
and must enter the northern part of Siam. Farther south, «t Vien- 
Tione, the Mekong passes through a gorge cut in sandstone, arkose 
and schists with a similar strike; while at Lakhon there arc steeply 
inclined limestones which strike north-west. 

Climate. —Although enervating, the climate of Siam, as is natural 
from the position or the country, is not one of extremes# The wet 
season—May to October—corresponds witli the prevalence of the 
south-west monsoon in the Bay of Bengal. The full force of the 
monsoon is, however, broken by the western frontier hills; and 
while the rainfall at Mergui is over 180, and at Moulmein 240 in., 
that of Bangkok seldom exceeds 54, and Chiengmai records an 
average of about 42 in. Puket and Chantabun, bemg both on a lee 
shore, in this season experience rough weather and a heavy rainfall; 
the latter, being farther from the equator, is the worse' off in this 
respect. At this period the temperature is generally moderate, 
65® to 75° F. at mght and 75° to 85° ^ day; but breaks in the 
rains occur which are hot and steamy. The cool season begins with 
the commencement of the north-east monsoon in the China Sea in 
November. While Siam enjoys a dry climate with cool nights (the 
thermometer at night often falling to 40°-5o° F., and seldom bei^ 
over 90° in the shade by day), the eastern coast of the Malay Penin¬ 
sula receives the full force of the north-easterly gales from the sea. 
This lasts into February, when the northerly current begins to lose 
strength, and the gradual heating of the land produces local sea 
breezes toom the gim along the coast-line. Inland, the thermometer 
rises during the day to over 100° F., but the extreme continental 
heats of India are not known. The comparative humiditiy of the 
atmosphere, howevet, makes the climate trjdng for European's. 

Flora —In its flora and fauna Siam combmes the forms of Burma 
and the Shan States with those of Malaya, farther south, and of 
Cambodia to the south-east. The coast region is chatacterized by 
mangroves, Pandanus, rattans, and similar palms with long flexible 
stems, and the middle region by the great rice-fields, the coco-nut 
and areca pahns, and the usual tropical plants of culture. In the 
temperate upland of the interior, as about Luang Prabang, Hima¬ 
layan and Japanese species occur—oaks, pines, chestnut^ peach 
and great apple trees, raspberries, honeysucBe, vines, saxifrages, 
Cichoraceae, anemones and Violaceat’, there are many valuable 
timber trees—teak, sappan, eagle-wood, wood-oil (Hopea), and 
other Dtpkrocarpaceae, Cedrelaceae, Pterocarpaeeae, Xylia, iron- 
wood and other dye-woods and resinous trees, these last fonaing 
in many districts a large proportion of the more open forests, wito 
an undergrowth of bamboo. The teak tree grows ail over the hill 
districts north of latitude 15°, but seems to attain its best develop¬ 
ment on the west, and on tne east does not appear to be found 
.south of 17°. Most of the so-called Burma teak exported from 
Moulmein is floated down from Siamese territory. Among other 
valuable forest products are thingan wood (Hopea odorald}, largely 
used for boat-building; damar oil, taken throughout Indo-CMna 
from the Dipterocarpus teois ; agilla wood, sapan, rosewood, iron- 
wood, ebony, rattan. Among the chief productions of the plains 
are rice (the staple export of the, country)* pepper (chiefly from 
Chantahun); sinh, sago, sugar-cane, coco-nut and betel, Palmyra or 
sugar and attan ^Ims; many forms of banana and other fruit, 
su^ as durian, ozange-ponunw, guava, bread-fruit, mango, jack 
firuit, pine-apple; custard-apple and.mangostepn. 

Fauna. —Few countries ore so well stock^ .with big game as is 
Siam. Chief of animals is the elephant; which roams wud is lam 
numb^, and is extensively cau^ and tuned by the people for 
transport. The tiger, leopard, fishing-cat, lei»ard-eat, and other 
qweies of wild-cat, as well as the honey-bear, laige slolihrbeu, and 
one- and tWo-homed rhinoceros, occur. Among the great wild 
cattle are the formidable gaur, or seladang, the banting, and the 
water-buffalo. The goat antelope is found, and sevttal varieties 
of deer. Wild pig, several species of tats, and many bate—one of 
the commonest b^g the flymg-fox, uid many species of monkey— 
especially the gibbon—are also met wito. Of snakes, 56 species are 
known, but only iz are poisonous, and of these 4 are sea-snakes. 
The waters of Siain are particularly rich in fish. The crocodile is 
copunon in matw of the rivers and estuaries of Siam, and (here are 
Q(ahy. lizards. The country is rich in birds, a large nnmberoi which 
apputf to M common to Burma and Cambodia. 

i See .E., JoubcTt in F. Gunier, Voyage d'exptoration »n Into- 
CKnt (Faria, .1873), vol. U.; CouaiUon, Bmaeiinlr four servir A 
VHud* gMmipui *es environs d$ iMong Pratang [Cochin<Mne\, 
Cemptes ZMMiu.ClSgfi), exxiii. 1330-1333. 
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lnkahf:ants.—A census of the rural poful^tion was taken for 
the first time in 1905. The first census of Bangkok Aid its 
suburbs was taken* in 1909. Results imw the total population 
of the country Vo be about 6,230,00^. Of this total about 
3,000,000 are Siamese, about 2,000,000'Laos, about 400,000 
(iiinese, 115,000 Malay, 80,000 Cambodian and the rest Burmese, 
Indian, Molm, Karen, Annamite, Kaehe, Lawa and others. Of 
Earopcans and Americans there are between 1300 and 1500, 
mcJstly resident in Bangkok. Englishmen number about 500; 
Germans, 190 ; Danes, 160 ; Americans, 150, and other nation¬ 
alities dre represented in smaller numbers. The Siamese inhabit 
central Siam principally, but extend into the nearer districts 
of all the other sections. The Laos predominate in northern 
and eastern Siam, Malays mingle with the Siamese in southern 
Siam, and the Chine.se are found scattered all oyer, but keeping 
mostly to the towns. Bangkok, the capital, with some 650,000 
inhabitants, is almut one-third Chinese, while in the suburbs are 
to be found settlements of Mohns, Burmese, Annamites and 
Cambodians, the descendants of captives taken in ancient wars. 
The Eurasian population of Siam is very small compared with 
that of other large cities of the East. Of the tribes which occupy 
the mountains of Siam .some are the remnants of the very ancient 
inhabitants of the country, probably of the Mohn-Khmer family, 
who were supplanted by a later influx of more civilized Khmers 
from the south-east, the forerunners and part-ancestors of the 
Siamese, and were still farther thrust into the remoter hills 
when the Lao-Tai descended from the north. Of these the 
principal are the Lawa, Lamct, Ka Hok, Ka Yuen and Kamoo, 
the last four collectively known to the Siamese as Ka. Other 
tribes, whose presence is probably owing to immigration at 
remote or recent periods, are tlie i6i,rens of the western frontier 
range, the Lu, Yao, Yao Yin, Meo and Musur of northern Siam. 
The Karens of Siam number about ao,ooo, and are found as 
far south as 13° N. Ibey are mere offshoots from the main 
tribes which inhabit the Burma side of the bound^ range, 
and are supposed by some to be of Burmo-Tibctan origin. The 
Lu, Yao, Yao Yin, Meo and Musur have Yunnanese charac¬ 
teristics, are met with in the Shan States north of Siam and in 
Yun-nan, and are supposed to have found their way into northern 
Siam since the beginning of f;he 19th century. In the mountains 
behind Chantabun e small tribe called Chong is found, and in 
southern Siam the Sakei and Semang inhabit the higher ranges. 
These last three have Negrito characteristics, and probably 
represent a race far older even than the ancient Ka. 

The typical Siamese is of medium height, well formed, with 
olive complexion, darker than the Chinese, but fairer tlm the 
Malays, eyes well sliaped though slightly inclined to the oblique, 
nose broad and flat, lips prominent, the face wide across the 
cheek-bones and the chm short. A thin moustache is common, 
the beard, if present, is plucked out, and the hair of the head is 
black, coarse and cut short. The lips are usually deep red and 
the teeth stained black from the habit of betel-chewing. The 
liildren are pretty but soon lose their charm, and the race, 
generally speaking, is . ugly from the European standpoint 
The position of women is good. Polygamy is permitted, but is 
common only among the upper classes, and when it occurs the 
first wife is acknowledged head of the household. In disposition 
the Siamese are mild-mannered, patient, submissive to authority, 
kindly and hospitable to strangers. They are a light-hearted, 
apathetic people, little given to quarrelling or to th^ commission 
(H violent crime. Though able and intelligent cultivators they 
do not take kindly to any form of labour other than agriciiltural, 
with the result ^at most of the industries and trides of the 
country arc in the hands of Chinese. 

The national castunic of the Siamese is the panung, a piece of 
cloth about I yd. wide and 3 yds. long. The middle of it is passed 
round the body, which it covers from the waist to the knees, and is 
hitched in front so that the two ends hang down in equal ten^ 
beiore; tliesc being twisted together are passed back between the 
^s, drawn up and tucked into the waist at the middle of the back. 
The panung is common to both sexes, the 'wbmen supplementing it 
with a scarf worn round the body under the arms. Among the better 
classes both sexes wear also a jacket buttoned to the fftfoat, stoekihgS 
and shoes, and all tlic men, except servants, wear hats. 


The staple food of the Siamese is rice and hsh. Meat is eaten, 
but, as the slaughter oi animals is agamst Buddhist tenets, is not 
often obtainable, with the exception cSi pork, killed by Chinese. 
The men smoke, but the women do not. Everybody chews betel. 
The princi]Md pastimes arc gamoUng, boat-racing, cock- and fish- 
hghtmg and kite-iiying, and a kind oi football. 

Slavery, once common„^jas been gradually alioUshed by n series of 
law.s, tlic la-st of which came into force in 1905. No such thing as 
caste exists, and low birth is no insuperable bar to the attainment of 
the highest dignities. There are no hereditary titles, those in use being 
conferred lor life only and being attached to some particular oihee. 

Towns .—There are very few towns with a population of over 
10,000 inhabitanl-s in Siam, the majority being merely scattered 
townships or clusters of villages, the capitals of the provinces 
{muang) being often no more than a lew houses gathered round the 
market-place, the offices and the governor's residence. The more 
important places of northern Siam include Chiung Mai (?.».), the 
capital of the north; Chieng Kai, near the northern frontier; 
Lampun, also known as La bong (originally Haribunchai), the finst 
Lao Settlement in Siam ; I.ampang, Tern, Nan and Pr6, each the 
seat of a Lao chief and of a Suimese conumssiouor; Utaradit, 
Piehai, I^ichit, Pcchabuu and Haheng, the last of impoitancc as a 
timber station, with Phitsnulok, Sukliotai, Swankalok, Kampeng 
Pet and Nakhon Sawan, former capitals of Khmer-Siamese king¬ 
doms, and at jiresent the headquarters of provincial governments. 

In eastern Siam the only towns ol importance are Korat and Ubon, 
capitals oi divisions, and Nung Kai, an ancient place on the Mekong 
river, la central Siam, after Bangkok and Ayiithia, places ot im¬ 
portance on the Menam Chao I'haya aixi Pak-Nam at the river 
mouth, the seat of a governor, terramus of a railway and site of 
modern fortihcations; Paklat, the seat of a governor, a town oi 
Mohna, descendants of refugees liom Pegu ; Nontaburi, a lew miles 
above Bangkok, the scat of a governor and possessing a large market; 
Pratoomtani, Angtong, Prom, Inbnri, Chainat and Saraburi, all 
administrative centres’; and l.opburi, the last capital before Aynthia 
and the residence of kings during the Ayuthia |)eriod, a city of ruins 
now gradually reawakening as a centre of railway traiiic. To the 
west of the Mcnara Chao Phaya lie Suphanburi and Itatburi, ancient 
cities, now government headquarters; Pechaburi (the Piply of 
early travellers), the terminus of the western railway ; and Phrapa- 
toom, with its huge pagoda 011 the site of the capital oi Sri Wichaiya, 
a kingdom ol 2000 years ago, and now a place of miUtary, agricultural 
and other schools. To the east, in ifie Bang Pakong river-basin 
and down the eastern shore of the gulf, are Pachim, a divisional 
headquarters ; Potriou (j.e.): Bang Plasoi, a fishing centre, with 
Rayong, Chantabun (q.v.) and ICrat, producing gems and pepper. 

In southern Siam the chief towns arc Chumpon ; Bandon, yith a 
growing timber industry ; Nakhon Sri Tammarat {q.v.) ; Singora 
({.e.)TPukct {q.v.) ; Patani. 

Comnrmii altuns .—Central Siam is supplied with an exceptionally 
complete system of water communications; for not only hay^tife 
three rivers with their tributaries aud much-divided courses, nut iul 
three are linked together by a series of canals which, running in 
parallel lines across the plain from E. to W., make the farthest 
corners of this section of the kingdom easily accessible from the 
capital. The level of the land is so low, the soil so soft, and stone 
suitable for metal so entirely absent, that the making and upkeep of 
roads would here be ruinously expensive. Former rulers Imve 
realised this and have therrfore confined themselves to canal making. 
Some of the canals are very old, others are of comparativeljr recent 
construction. In the past they were often allowea to fall into dis¬ 
repair, but in 1903 a department of government was formed to 
control their upkeep, with the result that most of them were soon 
furnished with new locks, deepened, 'and made thoroughly service¬ 
able. The boat traffic on them is so great that the collection of a 
small toll more than suffices to pay for all mainteianoe expenses. 
In northern and southern Siam, where the conditions are difierenL 
roads are being slowly made, but natural difficulties are weat, and 
travelling in those distant parts is still a matter of much mscomfort. 

In 1909 toere were 640 miles of railway open. All but 65 miles 
was under state management. The main line from Bangkok to the 
north had reached Pang Tong Phung, some distance north ot 
Utaradit and to m. south of Meh Pu^, which was selected as 
the terminus for the lime being, the continuation to Chieng Mai, 
the original objective, lieing postponed pending the constniotion of 
another and more important line. This latter was the oontinuation 
through southern Siam of the line alruady constructeiLfrom Bangkok 
south-west to Petehabuti (no in.), with funds borrowed, under a 
recent agreement, from the Federated (British) Malay States 
government, whiifli work, following upon Purveys made in 1907, 
was began in 1909 under the direction ot a newly constituted 
eoutheru branch of the Royal Railways dcpartiRtfit- From. 

Paji on the main line a branch extends norw-castwards no m. to 
Korat. To the east of Bangkok the Bangkok-Petilfew line (40 m.) 
was completed and open for traffic. ■ 

The postal service extends to all parts of the country and is fairly 
efficient. Siam joaned the Postal Union in 1885.- The,ii^d tele- 

f raph is also widMy distributed, and foreign lines Cbuimunicate lyitb 
aigon, the Straits Settlements and Moulroein. ' ' 

.IgrfcWifnrt.—Trie cultivationpaddi (nnhuskod rifcej'lorme the “ 



occupation of practically the whole population of Siam outsidi the 
capital. Primitive methods obtain, but the Siamese are ^cient 
ciUtiyutors and secure gootf harvests nevertheless. The .sowing and 
planting season is from June to August, god the reaping season 
from December to February. Fort.y or fifty varieties of paddi are 
grown, and Siam rice is of the best in the world. Irrigation is 
rudimentary, for no system exists for raising the water of the in- 
niiiiierable canals on to tile fields. WatCT-suppty depends chiefly, 
therefore, on local rainfall. In 1905 the government started pre¬ 
liminary surveys for a system of irrigation. Tobacco, pepper, 
coco-nuts and maize are other agricultural products. Tobacco of 
good quality supplies local reciuirements but is not exported ; licpper, 
grown chiefly in Chantabun and southern Siam, annually yields 
about 900 tons for export. From coco-nuts almut lo.ooo tons of 
copra are marie for export each year, and maize is used for local 
consumption only. Of horned cattle statistical returns show over 
two million head m the whole couni ry. 

JifsBiBg.—The minerals of Siam include gold, silver, rubies 
^pphires, tin, copper, iron, zinc and coal. Tin-mining is a flourish¬ 
ing industry near Puket on the west coast of the Malay Peninsula, 
and Mnce 1905 much prospecting and some mining lias been done 
on tlie east coast. The export of tin in 1908 exceeded 5000 tons, 
y^ed at oyer ^0oo,ooo. Uubies and sapphires are mined in the 
Chantabun district in the south-east. The Mining Department of 
Siam is a well-organized branch of the government, employing 
several highly-qualified English experts. r j s 

l extraction of teak from the forests of northern Siam 

employs a large number of pecmle. The industry is almost entirely 
in the hands of Europeans, British largely predominating. The 
numlHT of teak logs brought out via the Salwei-n and Menam Chao 
Fhayii rivers aveiage lOo.oixt annually, Siam hi'ing thus the largest 
teak-producing country of the world. A I'orcst Department, in 
.which experienced oflicers rccruiU'd from tlie Indian Forest Service 
are employed, has for many years controlled the forests of Siam. 

Technology .—The government lias since 1903 given attention to 
sericulture, and steps have been taken to improve Siamese silk with 
me aid of saentists borrowed from Uie Japanese Ministry of 
Agriculture. Surveying and the administration of the land have 
tor a long time occupied the attention of the government. A 
Survey Department, inaugurated about 1887, lias completed the 
general survey of the whole country, and has made a cadastral 
survey of a large part ot the thickly inhabited and liighly cultivated 
dustnete 01 central Siam. A Settlement Commission, organized in 
1901, decided Uie ownership of Jaiids, and, ou completion, handed 
over Its work to a I.aiid Registration Department. Thus a very 
complete settlement of much of the richest agricultural land in the 
coun^ has been effected. The education of the youth of Siam in 
toe technology of the industries practised lias not been neglected. 
Fupils are ^nt to the best foreign agricultural, forestry and raining 
itohttols, and, after going tliruugh the prescrilxid course, often with 
function, return to Siam to apply their knowledge with more or 
success. Moreover, a college under toe control ot the Ministry 
of Lands aiid Agriculture, which was founded in 1909, provides locally 
courses of instruction in these subjects and also in irrigation engmeei^ 
mg, sericulture and surveying. ^ * 

CommCTi e.—Rice-mills, .saw-mills and a few distilleries of locally 
consumed hquor, one or two brick and tile factories, and here and 
ttere a slied in which coarse pottery is made, are all Siam has in 
toe ^y of factories. All maiiuiactured articles of daily n.se are 
imported, as is aU ironware and machinery. The foreign commerce 
01 Sum is very mcient. Her commerce with India, China and 
protebly Japan dates from the beginning of the Christian era or 
earher, while that with Europe began in the lOth cenW ¥rade 
with her inmediale neighbours is now insignificant, toe total value 
of ymual imports and exports being about kzoo.ooo; but sea¬ 
borne commerto is in a very flourishing condition. Bangkok, with 
an mnual trade valued at it3,000,000, easily overtops aU the rest 
of the country, toe other ports together accounting for a total of 
imports and exports not exceeding i3,000,000. On both the east 
and west coasts of southern Siam trade is inoreMing rabidly, and is 
almost entirely with the Straits SetUements. The trade of toe 
west Mast a carried in British ships exclusively, that on the east 
coast by British and Siamese. y, uiai. on me east 

The Siamese are an artistic nation. Their architecture 
arawmg, goldsmith a work, carving, music and dancing are all highlv 
developed in strict accordance with the traditions of Indo-ChSeim 
Architecture, chiefly exercised in connexion with religious 
tofodmgs, is clearly a decadent form of that practised by the ancient 
fOimeis, whose architectural remains are among toe finest m toe 
1 system of iflusio is elaborate but is not written; vocalists 

^ iafonralcotrei 

sronoing to toe octave being divided into seven equal Parts each 
^ut i| semitme, it follows that Siamese music sounds strange in 
^ unknown, and orehestifls, ivbfob foSnde 
“fl hannonicona, ^rform in tJoison. The 
g^dsm^ s work pf Siam is jusAy celebrated. Repoussd work in 
is, stdi practised, dates from . the. most ancient ffnee. 
^ special patteme and PTOoess^/^ 

Qiaatabon and the Laos country. In the Ugoie ware toe hfiranUed 




ground-work is Inlaid wd^th a black composition of sulphides of baser 
raetal|which thruw#u^toe patteto with distiuctness. 

Government. —^The govemmentof Siam isan absolute monarchy. 
The heir to the Throne is^pointed by the king,^d was formerly 
chosen from among aU the members of his family, collateral as 
well as descendants. The choice was sometimes made early 
in the reign when the heir held the title of " Chao Uparach ” 
or “Wang Na,” miset^ed “Second Kii%” in English, and 
sometimes was left until the death of the king was imminent. 
The arrangement was fraught with danger to the public tran¬ 
quillity, and one of the reforms of the last sovereign tgas the 
abolition of the office of “ Chao Uparach ” and a decree that the 
throne should in future descend from the king to one of his sons 
bom of a queen, which decree was immediately followed by the 
appointment of a crown prince. There is a council qfinsisting 
of the ten ministers of state—for foreign afiairs, war, interior, 
finance, household, justice, metropolitan government, public 
works, public instruction and for «q;riculture—together with the 
general adviser. There is also a legislative council, of which 
the above are ex officio members, consisting of forty-five persons 
appointed by the king. The council meets once a week for the 
transaction of the business of government. 'Die king is an 
autocrat in practir« as well as in theory, he has an absolute 
power of veto, and the initiative of measures rests largely 
with him. Most departments have the benefit of-European 
advisers. TOe government offices are conducted much on 
European lines. The Christian Sunday is observed as a holiday 
and regular hours are prescribed for attendance. The numerous 
palace and other functions make some demand uptm ministers’ 
tune, and, as the king transacts most of his affairs at night, 
high officials usually keep late office hours. The Ministry of 
Interior and certain technical departments are recruited from 
the civil service schook, but many aj^ointments in government 
service go by patronage. For administrative purposes the 
Muntry is divided into seventeen montons (or divisi^) each 
in charge of a high commissioner, and an eighteenth, including 
Bangkok and the surrounding suburban provinces, under the 
direct control of the minister for metropolitan government (see 
Bangkok). _ The high commissioners are responsible to the 
minister of interior, and the montons are fufnished with a very 
complete staff for the various braifbhes of the administration. 
The montons consist of groups of the old rural provinces (mutmg), 
the heredity chiefs of wliich, except in the Lao country in the 
noi^ and in the Malay States, have been replaced by got'emors 
trained in administrative work and subordinate to the high 
coiranissioncr. Each muang k subdivided into ampurs under 
OMktant commissioners, and these again are divided into village 
drdes under headmen (kamnans), which drcles comprise villages 
under the control of elders. The suburban provinces of^ 
metropolitan monton are also divided as above. The policing 
of the seventeen montons is provided for by a gendarmerie ^ 
over 7000 men and officers (many of the latter Danes), a 
well-equipp^ find well-disciphned force. That of the sub¬ 
urban provinces k effected by branches of the Ran gknlr civil 
police. ^ 

Ffoaara.—The revenue administration is controlled by the 
mmisters ol toe Interior of metropoUtan government and of finan^ 
by means of jsell-organlzed departments and with expert Eutdpean 
as3la^.cc. The total revenue of toe country tor 1908-1909 amounted 
to 58,000,000 ticals, or, at the prevailing rate df exchange, about 
i4i3oo,ooo, made up as follows® ’ . 

•Fapns and monopolies (spirits, gambling, &c.) 

Qpium revenue , .. 

Lands, loresfs, minos, capitation . ... 

Customs and octroi . 

Ifosts. telegraplis and railways ... 

Judicud and other fees 

. Siwdries . . , . ... .... 


. Total 


,£783,000 

8X3,000 

*,330,000 

* 33,000 

3at,ooo 

270,000 

110,000 

£4,300,000 


• Siatnese eurreocy is toe tioal, a silver coin about equal 

in wMgM and fineness to toe' Indian ri^ee. In tgoz, owing to the 
swiouedepredatfon of toe value Of silver, toe Siamese mint wm closed 
to ^ ootaaga, .end an aerangement was tnade providing for the 
g^^ealumeeBMiit «f of tke tfoal until a suitable value 

should be attamed >Bt which it'inight be fixed. This measure was 
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suooeasf 14. the value of the tical having thereby been increased from 
II id. in 1902 to IS. 5i|d. in *909, to ttb Inprovement of the 
national credit and of ttie value of the revenues. A paper currency 
was established in tpoz, and proved a Anancial success. In 1905 
Siam contracted her first public loan, ,000,000 being ^sed in 
Uottdon and Paris at gsi and bearing 4} % interest. Tlus sum was 
employed chiefiy in railway oonstrucBon, and in 1907 a second loan 
of £3,000,000 was issued in Ixindon, Paris and Berlin at gsi for the 
some purpose and for fjxtension of irrigation works. A further sum 
of ^^4,000,000 was borrowed in 1909 from the government of the 
Federated (British) Malay States at par and bearing interest at 
4 %. also for railway construction. 

iVeigjts and Measures .—In accordance with tiie custom formnly 
prevalent in all the kingdoms of Further India, the coinage of Siam 
furnishes the standard of weight. The tiaU (baht) is the unit of 
currency and also the unit of weight. Eighty ticals equal one 
chant and fifty chtmg equal one haph, equivalent to the Chinese 
picul, or 1.33 J to avoirdupois. For the weighing of gold, gems, opium, 
&c., the fuang, equal to J tical, and the salung, equal to ^ tiad, are 
used. The unit of linear measure is the wah, wfcuch is subdivided into 
J wah or sauh, i wah or hup, and into ,i>i wcth or niew. Twenty wah 
equal one sen and 400 sen equal one yote. The length of tlie wah 
has been fixed at two metres. The unit of land measure is the rat, 
which is equal to 400 square wah, and is subdivided into four equal 
ngan. Measures of capacity are the tang or bucket, and tlie sat or 
basket Twenty tanan, originally a half coco-nut shell, equal one 
tong, and twenty-five of the same measure equal one sat. The tang 
is used for measuring rice and the sat for paddi and other grain. 
One s(U of paddi weighs 42^11) avoirdupois. 

Army and Ncaiy .—By a law passed in 1903, the ancient system 
of recruiting the army and navy from the descendants of former 
prisoners of war was abolished in favour of compulsory service by 
all able-bodied men. The new arrangement, which is strictly terri¬ 
torial, was enforced in eight montons by the year 1909, resulting in a 
standing peace army of 20,000 of all ranks, in a marine service of 
about 10,000, and m the beginnings of first and .second reserves. 
The navy, many of the olficers of which arc Danes and Norwegians, 
comprises a steel twin-screw cruiser of 2500 tons which serves as 
the royal yacht, four steel gunboats of between joo and 700 tons all 
armed with modem quick-firing guns, two torpedo-boat destroyers 
and three torpedo boats, with other craft for nver and coast work. 

Justice .—Since the institution of the Minist^ of Justice in 1892 
very great improvements have been efiected in this branch of the 
administration. The old tribunals where custonmry law was 
administered by ignorant satellites of the great, amid unspeakable 
corruption, have all been replaced by organised courts with qualified 
judges appointed from the Bangkok law school, and under the 
direct control of the ministry in all except the most outlidng parts. 
The ministry is well organized, and with the assistance of European 
and Japanese officers of experience has drafted a large number of 
laws and regulations, most of which have been brought into force. 
Extra-territorial juriifdiction was for long secured by treaty for tiie 
subjects of all foreign powers, who could therefore only be sued in 
the courts maintained in Siam by tlieir own governments, while 
European assessors were employed in cases where foreigners sued 
Siamese. An indication, however, foreshadowing the disappearance 
of extra-territorial rights, appeared in the treaty of 1907 between 
France end Siam, the former power therein surrendering all such 
rights where Asiatics are concerned so soon as the Siamese penal and 
rocedure co^s should have become law, and this was followed 
y a mu(^ greater innovation in 1909 when Great Britain closed her 
courts to Siam and surrendered her subjects under certain temporary 
conditions to the jurisdictioa of the Siamese courts. When it is 
understood that there are over 30,000 Chinese, Annamese, Burmese 
and other Asiatic foreign subjects living to Siam, the importance to 
the country of this chmige will be to some extent realized. 

Religion .—While the pure-blooded Malays of the Peninsula are 
Mahommedans, the Siamese and Lao profess a form of Buddhism 
which is tinged by Cingalese and Burmese tofiuences, and, especially 
to the more remote coun^ districts, by the spirit-worship which is 
Characteristic of the imaginative and timid Ka and other hill peoples 
of lado-Chtoa. In the capital a curious admixture of early Brah- 
mtoicai influence is still noticeable, and no act of public importance 
takes place without the assistance of the divinations of the Brahmin 
priests. The Siamese, as southern Buddhists, pride themselves on 
meir orthodoxy; and since Burma, like Ceylon, has lost it» tode- 
mdCnoet the king is regarded to the light of the sole surviving 
mder of the faith. Tfere is a close connexion between the laity 
wiesthood, as the Buddhist rule, which prescribes that every 
ould enter the priestiiood for at least a few months, is almost 
Ty observed, even young princes and noblemen who have 
ted in Europe donning the yellow robe on their return to 
■tain amount of scepticism prevails among the educated 
xilitical motives may contribute to their apparent 
there is no open dissent from Buddhism, ana those 
<ogmas still, as a rule, venerate it as an ethical 
mts given by adme writers as to the profligacy 
« monasteries are grossly exaggsratM. Many 
*pital are undar the direct supervisioa of the 
'.ter rule of life is observed. Some of the 


prie^ are learned in the Buddhist scriptures, and most of tlie Pall 
scholapihip in Siam is to be found in monasteries, but there is no 
learning of a secular nature. There is tittle public worship toitiie 
Christian sense of tlic vord. On the day set apart for worslup (IFau 
Phra, or " Day of the Lord ’’) the attendance at the tenroles is small 
and consists mostly of women. Beligioua or semi-rcugious cere¬ 
monies, however, play a great part to the life of tlie Siamese, and 
few weeks pass without some great function or procession. Among 
these the cremation ceremonies are especially conspicuous. The 
more exalted the personage the longer, as a rule, is the body kept 
before cremation. The cremations of great people, which often l^t 
several days, are the occasion of public festivities and are celebrated 
with processions, theatrical shows, illuminations and fireworks. 
The missionaries to Siam are entirely French Roman Catholics and 
American Protestants. They have done much to help on the general 
work of civilization, and the progress of education has been mrgely 
due to their ettorts. 

Education .—As in Burma, the Buddhist monasteries scattered 
throughout the country carry on almost the whole of the elementary 
education in the rural districts. A provincial training college was 
established in 1903 for the purpose of mstructiug priests and laymen 
in the work of teaching, and bos turned out many qualified teacliers 
whose subsequent worii has proved satisfactory. By these means, 
and with regular government supervision and control, the monastic 
schools are being brought into line with the government educational 
organization. They now contain not far short of 100,000 pupils. 

In the metropolitan monton there are primary, secondary and special 
schools for lioyB and girls, affording instruction to some 10,000 
pupils. There are also the medical school, tlie law school, the civil 
service school, the military schools and agricultural college, 
which ore entered by students who liave passed through the secondary 
grade for the purpose of receiving profe.ssional instruction. Many 
of ^e special schools use the English language tor conveying 
instruction, and there are three special schools where the whole 
curriculum is conducted in English by Engtoih masters. Two 
scholarships of ,£300 a year each for four years are annually com¬ 
peted lor by the scholars of tliese schools, the winners of wlucli 
proceed to Europe to study a subject of their own selection which 
shall fit them for the future service of their country. Most of the 
special schools also mye scholarships to enable the best of tlieir 
pupils to complete their studies abroad. The result of the wide¬ 
spread monastic school system is that almost all men can read and 
write a little, though the women are altogether illiterate. 

History. 

Concerning the origin of the name “ Siam ” many theories 
have been advanced. The early European visitors to ^ 
country noticed that it was not officially referred to by anyuHfSn 
name, and therefore apparently conceived that thaMimdiMtst 
have been applied from outside. Hence the first written accounts 
give Portuguese, Malay and otlier derivations, some of which 
have continued to find credence among quite recent vilriters. 

It is now known, however, that “ Siam ” or “ Sayam ” is one 
of the most ancient names of the country, and that at least 
a thousand years ago it was in common use, such titles as 
Swankalok-Sukhotai, Shahr-i-nao, Dwarapuri, Ayuthia, the lust 
sometimes corrupted to “ Judea,” by which the kingdom has 
been known at various periods of its history, being no more than 
the names of the different capital cities whose rulers in turn 
brought the land under their sway. The Siamese (Thai) call 
their country Muang Thai, or “ the country of the Thai r^,” 
but the ancient name Muang Sayam has lately been revived. 
The gradual evolution of the Siamese (Thai) from the fusion of 
Lao-Tai and Khmer races has been mentioned above. Their 
language, the most distinctively Lao-Tai attribute which they 
have, plainly shows their very close relationship wirii the latter 
race and its present branches, the Shans (Toi Lfing) and the 
Ahom of Assam, while their appearance, customs, vmtten 
character and religion bear strong evidence of their affinity with 
the Khmers. The souriiward movement of the Lao-Tai farnily 
from their original seats in south-west China is of very ancient 
date, the Lao states of Luang Frabang and W^ng Clm on the 
Mekong having been founded at least tWb thousand years ago. 
The first incursions of Lao-Tai among the Khmers of northern 
Siam were probably later, for the town of Lampun (Labong or 
Haribunch^, tiie first Iao capital in Siam, was founded a&out 
A.D. 575. Ine fusion of races may be said to have begun then, 
for it was during the succeeding centuries that the of 
Swankalok-^Sukhotai gradually assumed Lao characteristics, 
and that the Siamese language, written character and other 
rac^ peculiarities w«n in course d {ormation, But the fini s h ing > 
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touches to the new face were supplied by the great expulsiftn of 
Lao-Tai from south-west China by Kublai Khan in A.Dt 1*50, 
whfch profoundly affected the whole of Further India. There¬ 
after the north, the west and the*south-west of Siam, comprising 
the kingdom of Swankalok-Sukhotai, and the states of Suphan 
and Nakhon Sri Tammarat (Ligore), wijh their sub-feudatories, 
were reduced by the Siamese (Thai), who, during their southern 
progress, moved their capital from Sukhotai to Nakhon Sawan, 
thence to Kampeng Pet, and thence again to Suvamabhomi 
near the present Kanburi. A Sukhotai inscription of about 
1284 states that the dominions of King Rama Kmnheng ex¬ 
tended across the country from the Mekong to Pechaburi, and 
thence down the Gulf of Siam to Ligore ; and the Malay anrmls 
say that the Siamese had penetrated to the extremity of the 
peninsula before the first Malay colony from Menangkabu 
founded Singapore, i.e. about 1160. Meanwhile the ancient 
state of Lavo (Lopburi), with its capital at Sano (Sonuiu or 
Shahr-i-nao), at one lime feudatory to Swankalok-Sukhotai, 
remained the last stronghold of the Khmer, although even here 
the race was much modified by Lao-Tai blood ; but presently 
Sano also was attacked, and its fall completed the ascendancy 
of the_ Siamese (Thai) throughout the country. The city of 
Ayuthia which rose in a.d. 1350 ui»n the ruins of Sano was the 
capital of the first true Simnese king of all Siam. This king’s 
sway extended to Moulmein, Tavoy, Tenasserim and the whole 
Malacca peninsula (where among the traders from the west 
'Siam was known as Sornau, *.e. Shahr-i-nau, long after Sano 
had disappeared—Yule’s Marco Polo, ii. 260), and was felt even 
in Java. This Ls corroborated by Javan records, which describe 
a “ C^bodian ” inviwion about 1340; but Cambodia was 
itself invaded about this time by the Siamese, who took Angkor 
and held it for a time, carrying off 90,000 captives. The great 
southward expansion here recorded is confirmed by the Chmese 
annals of the period. The wars with Cambodia continued with 
varying success for some 400 years, but Cambodia gradually 
lost ground pd w^ finally shorn of several provinces, her 
sovereign falling entirely under Siamese influence. This, how¬ 
ever, latterly became displeasing to the French, now in Cochin 
China, and Siam was ultimately obliged to recognize the pro¬ 
tectorate forced on Cambodia by that power. Vigorous attacks 
were also made during this period on the Lao states to the north¬ 
west and north-east, followed by vast deportation of the people, 
and Siainese supremacy was pretty firmly established in Qiieng- 
mai and its dependencies by the end of the 18th century, and over 
the great eastern capitals, Luang Prabang and Vien-chang, 
about 1828. During the isth and 16th centuries -Siam was 
frequently invaded the Burmese and Peguans, who, attracted 
probably by the great wealth of Ayuthia, besieged it more than 
once witlwut pccess, the defenders being aided by Portuguese 
mercenaries, till about 1555, when the city was taken and Siam 
reduced to dependence. From this condition, however, it was 
raised a few years later by the great conqueror and national 
herb Phra Naret, who after subduing Laos and Ce m bod iR 
invaded Pegu, which was utterly overthrown in the next century 
by his successors. But after the civil wars of the r8th century 
the Bunnese, having previously taken Chieng-mai, which 
appealed to Siam for help, entered Tenasserim ana took Meigui 
and Tavoy in 17&4, and then advancing simultaneously from 
the north and the west captured and destroyed Ayutm after 
a two yean’ siege (1767). 

The intercourse between France and Siam began about 1680 
under Phra Naram, who, by the advice of his minister, the 
Cephalonkn adventurer Constantine Phaulcon, sent an embassy 
to Louis XIV. When the return mission arrived, the eagerness 
of the ambastodor for the king’s conversion to Christianity, 
added to the intrigues of Phaulcon with the Jesuits with the 
supposed intention of establishing a French supremacy, led to 
the death of Phaulcdn, the persecution of the Christians, and 
the cessation of all intercourse with France. An interesting 
epiBode%vas die active intercourse, chiefly commercial, between 
me Siamese and Japanese governments fern 1592 to 1632. 
Many Japanese settled in Siam, where they were much employed. 


i 

They_ were dreaded as soldiers, and as individuals cognnanded 
a position resemblifig tnat of Europeans in most eastern countries. 
The jealousy of jtheir increasing influence at last led to a massacre, 
and to |he expulsion er absorption of the igirvivors. Japan 
was soon after this,an 1636, closed to foreigners; but trade 
was carried on at all events down to 1745 through Dutch and 
Chinese and occasional English traders. In 1752 an embassy 
came from Ceylon, desiring to renevr the aheient friendship and 
to discuss re%ious matters. After the fall of Ayuthia a gieat 
general, Phaya Takh Sin, collected the remains of the army 
and restored the fortunes of the kingdom, establishing his 
capital at Bangkok; but, becoming insane, he was put to 
death, Md was succeeded by another successful general, Phaya 
Chakkri, who founded the present dynasty. Under him Tenas- 
wrim was invaded and Tavoy held for the last time by the 
Siamese m 1792, though in 1825, taking advantage of the Bur¬ 
mese diflSculty with England, they bombarded some of the towns 
on tlwt coast. The supremacy of China is indicated by occasional 
missions sent, as on the founding of a new dynasty, to Peking, 
to bring back a seal and a calendar. But the Siamese now 
repudiate this supremacy, and have sent neither mission nor 
tribute for sixty years, while no steps have been taken by the 
Chinese to enforce its recognition. Ihe sovereign, Phra Para- 
mendr Maha Mongkut, was a very accomplished man, an en¬ 
lightened reformer and devoted to science; his dewth, indeed, 
was caused by fatigue and exposure while observing an eclipse. 
Many of his predecessors, too, were men of different fibre from 
the ordinary Orient^ sovereign, while his son Chnlalnng Korn, 
who succeeded him in a 868, showed himself an administrator of 
the highest capacity. He died on the 23rd of October 1910. 

Of European nations the Portuguese first established inter¬ 
course with Siam. This was in 1511, after the conquest of 
Malacca by D’Albuquerque, and tiie intimacy lasted over a 
century, the tradition of their greatness having hardly yet died 
out. They were supplanted CTadually in the 17th century by 
the Dutch, whose intercourse also lasted for a similar period; but 
they have left no traces of their presence, as the Portuguese 
always did in Uiese countries to a greater extent than any other 
people. English traders were in Siam very early in the r7th 
century; there was a friendly interchange of letters between 
James I. and the king of Siam, wholiad some Englishmen in bis 
service, and, when the ships visited “ Sid ” (which was “ as 
great a city as London ”) or. the queen of Patani, they were 
hospitably received and accorded privilens—the important 
items of export being, as now, tin, varnish, deer-skins and 
precious drugs.** Lateron,the£astIndiaCnnpaiiy*sservants, 
jealous at the mployment of Englishmen not m their service, 
attacked the Siamese, which led to a massacre of the English 
at Mergui in 1687, and the factory at Ayuthia was abandoned 
in 1688. A simile attack is said to have been made in 1729 
by the governor of Madras. After this the trade was neglected. 
Pulo Penang, an island belonging to thq, Siamese dependency 
of Kedah, was granted on a permanent lease to the East India 
Company in 1786, and treaties were entered into by the sultan 
of Kedah with the company. In 182a John (^wfuid was sefft 
to Bangkok to negotiate a treaty with the suzerain power, but 
the mission was unsuccessful. In 1824, by treaty with the 
Dutch, British interests became paramount in the M»».y 
Peninsula and in Siam, and, two years later. Captain Burney 
signed the first treaty of fnend^p and commerce between 
England and Siam. A similar treaty was effected with America 
ro *833. _ Subsequently trade with British possessioBs revived, 
mid in tinie_ a more elaborate treaty with England became 
desirable. Sh J. Brooke i^iened negotiations in 1850 which 
CMe to nothing, but in 1855 Sir J. Bowring signed a new treaty 
whereby Siam agreed to the aj^intznent of a British consul m 
Ifoi^kok, and to the exercise by that o&kl of fall extia- 
temtorial powers. Englishmen were permitted to own land in 
certain defined districts, customs and port dues and land revenues 
were fixed, and many new trade tecilities were granted. This 
important arrangement was followed at intervals by similar 
treaties with the oriier powen, the last two being sritb 



8 SIAM 


Japan in 1898 and Russia m 1899. A further convention 
afterwards provided for a seOhnd BritiJb ftonsutar distpct in 
northern Siam, whjie England and Frwce have both appointed 
vice-consuls in <hSerent parts of the rauntry. Thus foreigners 
in Siam, except Urinese who have no consul, could only be tried 
for criminal offences, or sued in civil cases, in their own consular 
courts. A large portion of the work of the foreign consuls, 
especially the British, was consequently judicial, and in 1901 
tha office of judge was created by the British government, a 
special judge with an assistant judge being appointed to this 
post. (Meanwhile, trade .steadily increased, especially with 
Great Britain and the British colonies of Hong Kong and 
Singapore. 

The peaceful internal development of Siam seemed also likely 
to be fawured Ity the events that were taking place outside her 
frontiers. For centuries she had been distracted by wars with 
Cambodians, Peguans and Burtpans, but the incorporation of 
Lower Cochin China, Annam and Tongking by the French, and 
the annexation of I.ower and Upper Burma successively by the 
British, freed her from all further danger on the part of her old 
rivals. Unfortunately, she was not destined to escape trouble. 
The frontiers of Siam, both to the east and the west, had always 
been vague and ill-defined, as was natural in wild and unexplored 
regions inhabited by more or less barbarous tribes. The frontier 
between Siam and the new British possessions in Burma was 
settled amicably and without difficulty, but the boundary 
question on the east was a much more intricate one and was 
still outstanding. Disputes with frontier tribes led to complica¬ 
tions with France, who asserted that the Siamese were occupying 
territory that rightfully belonged to Annam, which was now 
under French protection. France, while assuring the British 
Government that she laid no claim to the province of Luang 
Prabang, which was situated on both bonks of the upper 
Mekong, roughly between the )8th and 20th parallels, claimed 
that farther south the Mekong formed the true boundary between 
Siam and Annam, and demanded the evacuation of certain 
Siamese posts east of the river. The Siamese refused to yield, 
and early in 1893 encounters took place in the disputed area, 
in which a French officer was captured and French soldiers were 
killed. The Frenclf then despatched gunboats from Saigon to 
enforce their demands at Bangkok, and these made their way 
up to the capital in spite of on attempt on the part of the Siamese 
naval forces to bar their way. In consequence of the resistance 
with which they had met, the French now greatly increased 
their demands, insisting on the Siamese giving up all territory 
east of the Mekong, including about half of Luang Prabang, 
on the payment of an indemnity and on the permanent with¬ 
drawal of all troops and police to a distance of 25 kilometres 
from the right batik of the Mekong. Ten days’ blockade of the 
port caused the Siamese government to accede to these demands, 
and a treaty was made, the French sending troops to occupy 
Chantabun until its provisions should have been carried out. 

In 189s lengthy negotiations took place between France and 
England concerning their respective eastern and western frontiers 
iff Farther India. These n^otiations bore important fruit 
in the Anglo-French convention of 1896, the chief provision of 
which was the neutralization by the contracting parties of the 
central portion of Siam, consisting of the basin of the river 
Menam, with its rich and fertile land, which contains most of the 
population and the wealth of the country. Neither eastern nor 
southern Siam was included in this agreement, but nothing was 
said to impair or lessen in any way the full sovereign rights of 
the king of Siam over those parts of the country. Siam thus has 
its independence guaranteed by the two European powers who 
alone have interests in Indo-China, England on the west and 
France on the east, and has therefore a considerable political 
interest similar to that of Afghanistan, whieffi forms a buffer state 
between the Russian and British possessions on the north of 
India. Encouraged by the assurances of the Anglo-French 
convention, Siam now turned her whole attention to internal 
reform, and to such good purpose that, in a few years, in^roved 
govcmmmit and expansion of trade aroused a general interest 


in htr welfare, and gave her a stability which iiad before been 
lacking. With the growth of confidence negotiations with 
France were reopened, and, after lon^ discussion, the treaty of 
1893 was set aside aiM Chantabun evacuated in return for the 
cession of the provinces of Bassac, Melupr 4 , and the remainder 
of Luang Prabang, all ^ the right bank of the Mekong, and of 
the maritime district of Krat. These results were embodied 
in a new treaty signed and ratified in 1904. 

Meanwhile, in 1899, negotiations with the British government 
led to agreements defining the status of British subjects in Siam, 
and fixing the frontier between southern Siam and the British 
Malay States, while in 1900 the provisions of Sir J. Bowring’s 
treaty of 1855, fixing the rates of land revenue, were abrogated 
in order to facilitate Siamese financial reform. 

In rpoy a further convention was made with France, Siam 
returning to the French protectorate of Cambodia the province 
of Battombang conquered in i8j 1, and in compensation receiving 
back from France the maritime province of Krat and the district 
of Dansai, which had been ceded in 1904. This convention also 
modified the extra-territorial rights enjoyed by France in Siam, 
and disclosed an inclination to recognize tlie material improve¬ 
ments of the preceding years. In 1907 also negotiations were 
opened with Great Britain, the objects of which were to modify 
the extra-territorial rights conceded to that power by the 
treaty of 1855, and to remove various restrictions regarding 
taxation and general administration, which, though diminished 
from time to time by agreement, still continued to h^per the 
government very much. These negotiations continued all 
through 1908 and resulted in a treaty, signed and ratified in 
1909, by which Siam ceded to Great Britain her suzerain rights 
over the dependencies of Kedah, Kelanlan, Trengganu and 
Pcrli.s, Malay .states situated in southern Siam ju.st north of 
British Malaya, containing in all about a million inhabitants 
and for the most part flourisliing and wealthy, and obtained tlie 
practical abolition of British jurisdiction in Siam proper as well 
as relief from any obligations which, though probably very 
necessary when they were incurred, had long since become mere 
useless and vexatious obstacles to progress towMds efficient 
government. This treaty, a costly one to Siam, is important 
as opening up a prospect of ultimate abandonment of extra¬ 
territorial rights by all the powers. Administrative reform 
and an advanced railway policy have made of Siam a market 
for the trade of Europe, which has become an object of keen 
competition. In 1908 the British empire retained the lead, but 
other nations, notably Germany, Denmark, Italy and Belgium, 
had recently acquired large interests in the commerce of the 
country. Japan also, after an interruption of more than two 
hundred years, had resumed active commercial relations with 
Siam. 
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Language and Literature. 

Siamese belongs to the well-defined Tai group of the Siamese- 
Qiinese family of languages. Its connexion with (Zhinese is 
clear though evidently distant, but its relationship with the other 
languages of the Tai group is very close. It is spoken throughout 
centra] Siam, in all parts of southern .Siam except Patani Monton, 
in northern Siam along the river-banks as far up as Utaradit 
and Raheng, and in eastern Siam as far as the confines of the 
Korat Monton. In Patani the common language is still Malay, 
while in the upper parts of northern, and the outlying parts of 
eastern, Siam the prevailing language is Lao, though the many 
hill tribes which occupy the ranges of these parts have distinct 
languages of their own. 

Originally Siamese was purely monosyllabic, that is, each true 
word consisted of a single vowel sound preceded by, or followed by, 
a consonant. Of such monosyllables tlicrc are less than two thousand, 
and tlierefore many syllables have io do duty for the expression of 
more than one idea, confusion being avoided by the tone in which 
tliey are .spoken, whence the term ''tonal,” which is applied to all 
the languages of tliis family. The language now consists of about 
13,000 words, of which compounds of two monosyllabic words and 
appropriations from foreign sources form a very large part. Bali, 
tlie ancient language of the kingdom of Magadha, in which the 
sacred writings of Buddhism were made, was largely instrumental 
in forming all the languages of Further India, including Siamese—■ 
a fact winch accounts lor the numerous connectiug hnks between 
the MAn, Burmese and Siamese languages of the present time, 
tliough these are of quite separate origin. Wlien intercourse with 
tlic West began, and more especially when Western methods of 
government and education were first adopted in Siam, tlic tendency 
to utilize Fiiropean words was very marked, but recently there 
has been an effort to avoid this by the coining of Siamese or Bali 
compound words. 

The current Siamese characters are derived from the more monu¬ 
mental Camlxidian alptabet, which again owes its origin to the 
alpliabct of the inscriptions, an ollshoot of the cliaractcr found on 
the .stone monuments of southern India in the 6th and 8th centuries. 
The .sacred books of Siam ore still written in the Cambodian 
character. 

Thu Siamese alphabet consists of 44 consonants, in each of which 
the vowel sound " aw ” is inherent, and of 32 vowels all marked 
not by individual letters, but by signs written above, below, before 
or after the consonant in cotmoxion with which they are to be pro¬ 
nounced. It may seem at first that so maily as 44 conschiants can 
scarcely be necessary, but the explanation is that several of them 
express each a slightly difierent intonation of what is practically 
the same consonant, tiie sound of " kh," for instance, being iwre- 
sented by six difierent letters and the sound of " t" by eight More¬ 
over, other letters arc present only for use in certain words imported 
from Ball or Sanskrit. The vowel signs have no sound by them- 
sefi^es, but act upon the vowel sound " aw ” inherent in the con¬ 
sonants, converting it into " a," " i," '* o," “ ee,” " ow,” &c. Each 
of the signs has a name, and some of them produce modulations so 
closely resembling those made by another ^t at the present day 
they are scarcely to be distingmsbed apart A hard-and-fast rule 
of pronunciation is that only vowel or diphthong sounds, or the 
letters " m," " n," " ng,” '* t,” " t ” and “ p " are permissible at 
the end of words, and hence the final letter of all words ending in 
anything else is amply suppressed or is pronounced as though it 
were a letter naturally producing one or other of those sounds. 
Thus many of the words, procured from forcim sources, not ex¬ 
cluding Bah and Sanskrit, are more or less mu&ted in pronuncia¬ 
tion, though the entirely suppressed or altered letter is stul retained 
in writing. 

Siamese is written *from left to right. In manuscript there is 
usually no space between words, biit punctuation is expressed by 
intervals isohtting phrases and sentences. 

The greatest difiiculty wi^ the Siamese language lies in the tonal 
system. Of the simple tohes there are five—the even, the circumflex, 
the descending, the grave and the high—any one of which when 
arolied to a word may give it« quite distinct meaning. Four of 
the siltple tones are marked in the written character by signs 
placed over the consonant affected, and the absence of a mark 
implies that the one remaining tone is to be used. A complication 
is caused by the fact tiiat the consonants ore grouped into three 


classes, to each of whjch a special tone applies, and consequently 
the application of afoi^ sign to afetter has a difierent effect, accord¬ 
ing tothc class to which such letter belongs. Though many syllables 
have to do duty for theOexpression of more'th^ one idea, the 
majoritjshave only one or at most two meanings/ibut there are some 
which are u.srd with quite a number of different infiection.s, each 
of which gives the word a new meaning. Thus, for example, the 
syllable hhao may mean " they," " ladly," *' rice,” " wlute," 

" old," or ” news,” simply according to the tone in which the word 
is spoken. Words are unchangeable and incapablo of inflection. 
There is no article, and no distinction of gender, number or ease. 
These, when it is necessary to denote tliem, are expressed by ex¬ 
planatory words after the respective nouns; only the dqpve and 
ablative are denoted by subsidiary words, wliioh precede the noons, 
the nominative being marked by ifa position before, the objective 
by its position after, tlie verb, and the genitive (and also lie ad¬ 
jective) by its place after the noun it qualifies. Occasionally, how¬ 
ever, auxiliary nouns servo that purpose. Words like '^mother," 

” son,” " water" are often employed in ionning compounds io 
express ideas iuc which the Siamese have no singte words, 4.g. MA 
edn," thesonofhirc,"alabourer; mtmii," the mother of the hrad," 
the thumb. The use of class words with numerals obtains in Siamese 
as it does in Chinese, Burmese, Anamese, Malay and many other 
Eastern languages. As in these, so in Siamese the personal prononiis. 
are mostly represented by nouns expressive of die various shades 
of superior or lower rank according to Eastern etiquette.. The verb 
is, like the noun, perfectly colourless—^person, number, tense and 
mood being indicated by auxiliary words only when they cannot be 
inferred from tlie context. Such auxiliary words are yd, " to be,” 

" to dwell ” (present); dai, " to have," leas, " end *' (past); cS, 
" also " (future); the first and third follow, the second'and fourth 
precede, the verb. Hit, " to give ” (prefixed), often indicates the 
subjunctive. As there are compound nouns, so there are compound 
verbs; thus, e.g. pen, "to go," is joined to a transitive verb to 
convert it into an intransitive or neuter; and thdh, " to touch," 
and ting, " to be compelled," serve to form a sort of passive vmce. 
The number of adverks, single and compound, is very large. The 
prgjositions mostly consist of nouns. 

The construction of the sentence in Siamese is straightforward 
and simple. The subject of the sentence precedes the verb and the 
object follows it. The possessive pronoun follows the object. The 
adverb usually follows the verb. In compound sentences the verbs 
are placed together as in English, not separated by the object as in 
German. When an action is expressed m the past the word which 
forms with the verb the past tense is divided from the verb itself by 
the object Examples are :— 

Rao (Wc) dekehiu (boy) sam (three) kon (persons) cha (will) pai (go) 
chap (catch) pla (fish) samrap (for) hai (give) paw (father) kfii (eat). 

M6 (Motiier) tan (you) yu (live) ti (place) iiaM(where), or" Where is 
your mother ? " • 

Mi (Mother) pai (go) talat (bazaar) leao (finish), or ” (My) mother 
has gone to the bazaar." 

The difficulties of the Siamese language are increased by the Met 
that in addition to the ordinary language of the people there is a 
completely different set of words ordained for the use of royalty. 
This “ Palace language " appears to have come into existence bsm 
a desire to avoid the employment in tire presence of royalty of 
downright expressions of vulgarity or of words which rnight be 
capable of conveying on unpleasant or indelicate idea other tiiBO 
the meaning intended. In the effort to escape from the vulgar, 
words of Sanskrit origin have been freely adopted and mdny C^- 
bodian words are also used. The language is so completls that the 
dog, pig, crow and other common or unclean anim als are all ex¬ 
pressed by special words, while the actions of royalty, such ;as 
eating, sleeping, walking, speaking, bathiilg, dy^, too spoken of 
in Words quite distinct from those used to describe similar actions 
of ordinary people. 

The prose hterkture of Siam consists largely of mythok)^!^ 
and historical fables, almost all of which are of Indian origin, 
though many of them have come to Siam throiigb Cambodia. 
Their numbw b larger than is usually supposed, ma^ of them 
being known to few beyond the writers who laboriously copy 
them and the professional “ raconteurs ” who draw upon them 
to replenish their stock-in-trade. The best known have all been 
made into stage-plays, and it b in thb form that they usually 
come before tihe notice of the general public, .^ongrt them 
are Ramakien, taken from the great Hindu epic RemayoM } 
Wetyasunyin, the tale of a king who became an asceuc after 
contemplation of a withered tree; Woeamougs, the story « a 
priiice who loved a princess and was killed the thrust of a 
magic spear which giuirded her; Chdawan, the tale of a princess 
beloved by a crocodile; Umntd, the hfe story of ^mutiddha, 
a demigod, ttte grandson of Krishna j Pkumkm, the tale of a 
princess beloved by an elephant; Prang temg, a story of a 
princess who before birth was promised to a "yak ’’ bygiant fa 

^ XXV. 1 a 



SIBAWAIHI^-SIBERIA 


.return f<A a certun freit whi^li her reath^r desired to eat. 
Mdhasot is an account of Uie wars of King Muhasot. Nok Khum 
k one 'of the theoriSs of the genesis of i^ankind, the Nok Khum 
being the sacred Joose or “ Hansa ” from whose eggs <he first 
human beings were supposed to have been fiatched. A consider¬ 
able proportion of the romances are founded upon episodes 
in the final life, or insune of the innumerable former existences, 
of the Buddha. The Pattama Sompothiym is the standard 
SiaJfiese life of the Buddha. Many of the stories have their 
scene laid in Himaphan, the Siamese fairyland, probably origin¬ 
ally the'Himalaya. 

A great many works on astrology and the casting of horoscopes, 
on the ways to secure victory in war, success in love, in business 
or in gambling, are known, as also works on other branches 
of magic,^ which subject the Siamese have always been partial. 
On the practice of medicine, which is in close alliance with magic, 
there are several well-known works. 

The Nili literature forms a class apart. The word NUi is 
from the Bali, and means “ old saying,” “ tradition,” “ good 
counsel.” The best known of such works are RuUs for the 
Conduct of Kings, translated from the Bali, and The Maxims 
of Phra Ruang, the national hero-king, on whose wonderful 
sayings and doings the imagination of Siamese youth is fed. 

In works on liistory the literature of Siam is unfortunately rather 
poor. There can tie little doubt that, as in the case of all tlie other 
kingdoms of Further India, complete and detailed chronicles were 
compiled from reign to reign by order of her kings, but of the more 
ancient of these, the wars and disturbances which continued with 
such frequency down to quite recent times have left no trace. The 
Annals of the North, the Annals of Krung Kao (Ayutliia) and thoflooft 
of the Lives of the Four Kings (of the present dynasty) together 
form the only more or less connected history of tlie country from 
remote times down to the beginning of the present reign, and these, 
at least so far as the earlier piu^s are concerned, contain much that 
is inaccurate and a good deal wliich is altogether untrue. Foreign 
histories include a work on Pegu, a few tales of Cambodian kings and 
recently publi^ed class-books on European history compiled by 
the educational department. 

The number of works on law is considerable. The Laksana Phra 
Thamasat, the Phra Tamra, Phra Tamnon, Phra Rocha Kamnoi 
and Inthapat are ancient works settmg forth the laws of the county 
in their oldest form, adapted from the Dharmacastra and the Classifi¬ 
cation of the Law of Manu. ^^These, and also many of the edicts 
passed by kings of the Ayuthia period which have been preserved, 
are now of value mord as curiosities of literature and history than 
anything else, since, for all practical purposes, they have long been 
superseded by laws more in accordance witli modern ideas. The 
laws of the sovereigns who have reigned at Bangkok form Uie most 
notable part of tltis branch of Siamese literature. They include a 
great number of revenue rugulations, laws on civil matters such as 
mortgage, bankruptcy, rights of way, companies, Ac., and laws 
governing the procedure of courts, all of winch adhere to Western 

S iplea in the main. The latest addition is the Penal Code, a 
and comprehensive work based upon the Indian, Japanese 
French codes and issued in 1908. 

Poetry is a very ancient art in Siam and has always been held in 
high honour, some of the best-known poets being, indeed, members 
of the royal family. There are several quite distinct forms of metre, 
of which those most commonly used are the Klong, the Kap and the 
Klon. The Klong is rhythmic, the play being on the inflection of tlio 
• voiae in speaking the words, which inflection is arranged according 
to fixed Rhemes; the rhyme, if it can so be called, being sought 
not in the similarity of syllables but of intonation. The Kap is 
titythmical and also has rhyming syllables. The lines contain an 
equal number of syllables, and are arranged in stanzas of four lines 
each. The lost syllable of the first line rhynms with the third 
syllahle of the second'line, the last of the second with the last of 
the third and also with the first of the fourth line, and the last syllable 
of the fourth line rhymes with the last of the second line of the next 
succeeding stanza. The number of poems in one or other of these 
two metrra is very great, and includes verses on almost every theme. 
In the Nirat poetiy, a favourite form of verse, both arc often used, a 
stanza in Klong serving as a sort of argument at the head of a set of 
verses in Kap. This Nirat poetry takes the form of narrative 
addressed by a traveller to his Isdy-iove, of a ioumey in which every 
object and circumstance serves but to remind the wanderer of some 
virtue or beauty of his correspondent. In most of such works tlie 
journey is of course imaginary, but in some cases it is a true record 
of travelling or campaigning, and has been found to contain in¬ 
formation of value concerning the condition at certain times of out¬ 
lying parts of the kingdom. Of the little lo ve songs in Klon metre, 
called Kkm pet ton, there are many hundreds. These follow a 
prescribed form, and consist of eight lines divided into two stanzas 


of four lines each, every line containing dght wUahles. The last 
syllabl«tof the first line rhymes with the titird sylmble of the second, 
and the final of the second line with the final of ffie third. The 
songs tieat of all Uic aspects of iove. A fourth poetical metre is 
Chan, which, however, is not so much used as the others. 

The introduction of printing in the Siamese character has re¬ 
volutionized the literatur* of the country. Reading has become a 
general accomplishment, a demand for reading matter has arisen, 
and bookshops stocked with books have appeared to satisfy it. The 
liistorical works almve referred to have been issued in many editions, 
and selections from the ancient fables and romances are continually 
lieing edited and reissued in narrative form or as plays. The 
educational department has done good work in compilmg volumes 
of prose and verse which have found much favour with the public. 
All the laws, edicts and regulations at present in force are to be had 
in print at popular prices. Printing, m fact, has supplied a great 
incentive to the development of literature, tlie output has increased 
enormously, and will doubtless continue to do so for a long time to 
come. (W.A.G.) 

SlBAWAIHI [Abu Bishr, or Abu -1 Hasan'Amr ibn 'Uthman ibn 
Qanbar, known as SIbawaihi or Siboya] (c. 753-793), Arabian 
grammarian, was by origin a Persian and a freedman. Of his 
early years nothing is known. At the age of thirty-two he went 
to Basra, where he was a pupil of the celebrated grammarian 
Khalil. Later he went to Bagdad, but soon left, owing to a 
dispute with the Kufan grammarian Kisa'i, and returned to 
Persia, where he died at the age of about forty. His great 
grammar of Arabic^ known simply as The Book, is not only the 
carlie.st systematic presentation of Arabic grammar, but is 
recognized among Arabs as the most perfect. It is not always 
clear, but is very full and valuable for its many illustrations 
from the Koran and the poets. 

The Booh was published by H. Derenbourg (2 vols., Paris, 1881- 
1889), and a German translation, with extracts from the commentary 
of Sir&fl (d. 978) and others, was published by G. Jahn (Berlin, 1895- 
1900). (G. W. T.) 

SIBBALD, SIR ROBERT (1641-1722), Scottish physician and 
antiquary, was bom in Edinburgh on the islh of April 1641. 
Educated at Edinburgh, Leiden and Paris, he took his doctor’s 
degree at Angers in 1662, and soon afterwards settled as a 
physician in Edinburgh. In 1667 with Sir Andrew Balfour 
he started the botanical garden in Edinburgh, and he took a 
leading part in establishing the Royal College of Physicians of 
Edinburgh, of which he was elected president in r684, , In 
1685 he was appointed the first professor of medidlhd 
university. He was also appointed geographer;joyaJ 
and his numerous and miscellaneous writings deal eSectively 
with historical and antiquarian as well as botanical and medic^ 
subjects. He died in August 1722. 

Amongst Sibbald's historical and antiquarian works may be 
mentioned A History Ancient and Modem of the Sheriffdoms of Fife 
and Kinross (Edinburgh, 1710, and Cupar, 1803), An Account of the 
Scottish Atlas (folio, Edinburgh, 1683), Scotia sllustrata (Edinburgh, 
1684) and Description of the Isles n Orkney and Shetland (folio, 
Edinburgh, 1711 and 1845). The Remains of Sir Robert Siobald, 
containing his autobiography, memoirs of the Royal College of 
Physicians, portion of fils literary correspondence and account of 
lus manuscripts, was published at Edinburgh in 1833. • 

SIBERIA. This name (Russ. Sibir) in the i6th century 
indicated the chief settlement of the Tatar khan Kuchum—Isker 
on the Irtysh. Subsequently the name was extend^ 
to include the whole of the Russian dominions in Asia, fxtol^ 
Geographically, Siberia is now limited by the Ural 
Mountains on the W., by the Arctic and North Pacific Oceans 
on the N. and E. respectively, and on the S. by a line running 
from the sources of the river Ural to the Tarbagatai range (thus 
separating the steppes of the Irtysh basin from those of the Aral 
and Balkash basins), thence aloi^ the Chinese frontier as far as 
the S.E. corner of Transbaikidia, and t^en along the rivers 
Argun, Amur and Usuri to the frontier of Korea. This wide 
area is naturally subdivided into West Siberia (basins of the Ob 
and the Irtysh) and East Siberia (the remainder of the region). 

Th» inhabited districts are well ^d down 00 the beat maps: 
but the immense areas between and beyond them a« mapped only 
along a lew routes hundreds of miles apart The inter- 
mediate spaces are filled in according to information *8 
derived from various hunters. With regard to a great many rivers 
we know only the position of their nmuths and their approximata 
lengths estimate by natives in terms of a day's masch- Eves the 
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hydrographical netwotk |s very imperfectly known, especiaUy In the 
uninhabited hilly tracts.*^ . 

hike other plateaus, ^ great plateau of the centre of Asia, 
stretching from the Himalayas to Bering ^ait,' has on its surface 
a number of gentle eminences (angthdufU Gtbirgi oi K. Ritter), 
which, although reselling great absolute altitudes, are relatively 
low." These heights for Uie most part fo))ow a north-easterly direc¬ 
tion in Siberia. On the margins of tlss plateau there are several 
^ps or indentations, which Can best be likened to gigantic trenches, 
hie railway cuttings, as witli an insensible gradient they climb to a 
higher level. These trenches have for successive geological periods 
b^n the drainage valleys of immense lakes (probably also of glaciers) 
wliich formerly extended over the plateau or fiords of the seas which 
surrounded it. And it is along these trenches that the principal 
commercial routes have been made for reaching the higher levels of 
the plateau Itself. In the plateau there are in reality two terraces— 
a higher and a lower, both very weU defined in Transbaikalia and in 
Mongolia. The Yablonoi range and its south-western continuation 
the Kentei are border-ridges of the upper terrace. Both rise very 
gently above it, but have steep slopes towards the lower tettace, 
which is occupied by the Nerchinsk steppes in Transbaikalia and by 
the great desert of Gobi in Mongolia (3000 to 2500 ft. above the sea). 
They rise 5000 to 7000 ft. above the sea; the peak of ^^ondo in 
Transbaikalia (111“ E.) reaches nearly 8050 ft. Several low chains 
of mountains have their base on the lower terrace and run from 
south-west to north-east; tliey are known as the Nerchinsk Moun¬ 
tains in Transbaikalia, and their contiauations reach the northern 
parts of the Gobi.* 

Tire great plateau is fringed on the north-west by a series of lofty 
border-ranges, which have their southern base on the plateau and 
their northern at a much lower level. They may be traced from 
the Tian-shan to the Arctic Circle, and have an eaat-nortb-easterly 
direction in lower latitudes and a north-easterly direction farther 
north. The Alai range of the Pamir, cdltinued by the Kokshaltau 
range and the Khan-tengri group of the Tian-shan, and the Saiinghem 
range of tlie Altai, which is continued in the unnamed border-range 
of West Sayan (between the Bei-kem and the Us), belong to this 
category. There are, however, among these border-ranges several 
breaches of continuity—abroad depressions or trenches leading from 
Lake Balkaah and Lake Zaisan to the upper parts of the plateau. 
On the other hand, there are on the western outskirts oi the plateau 
a few mountain chains which take a direction at right angles to the 
above (that is, from north-west to south-easB, and parallel to tlic 
great line of upheavals in south-west Asia, ne Tarbagatai Moun¬ 
tains, on the borders of Siberia, as well as several chains in Turkestan, 
are instances. The border-ridges of the Alai Mountains, the Khan- 
tengri group, the Sailughem rai^e and the West Sayan contain the 
highest peaks of their respective regions. Beyond 102“ E. the 
configuration is complicate by the great lateral indentation of 
Lake Baikal. But around and north-east of this lake the same well- 
marked ranges fringe the plateau and turn their steep north-western 
slope towards the valleys of the Irkut, the Baiguzin, the Muya and 
the Chara, while their southern base lies on the plateaus of the 
Selenga (nearly 4000 ft. high) and the iKtun. The peaks of the 
Sailughem range reach 9000 to n,ooo ft. above the sea, those of 
West Sayan about r 0,000. In East Sayan is Munku-Sardyk, a peak 
11,450 ft. high, together with many others from 8000 to 9000 ft. 
Farther east, on the southern shore of Lake Baikal, Khamar-dabaa 
rises to 6900 ft, and the bald dome-shaped summits of the Skurguzin 
and southern Mn^ Mountains attain elevations of 6000 to 7000 it 
above sea-level. The orography of the Aldan region is little known; 
but travellers who journey from the Aldan (tributary of the Lena) 
to the Amur or to the Sea of Okhotsk have to cross the same plateau 
and its border-range. The former becomes narrower and barely 
attains an average altitude of 3200 ft. 

A typical feature of the north-eastern border of the high plateau 
is a succession of broad longitudinal * valleys along its outer base, 


* The wide area between the middle Lena and the Amur, as well 
as the hilly tracts west of I.ake Baikal, and the Yeniseisk mining 
region are in this condition. 

’ The great plateau of North America, also turning its narrower 
point towards Bering Strait, naturally suggests the idea that there 
was a period in the tustory of our planet when the continents turned 
their narrow extremities towards the northern pote, as now they turn 
them towards the southerfi. 

* See " General Sketch’of the Orography of Siberia^ with map 
and '■ Sketch of the Orography of Minusmsk, *c^" by Prince P. A. 
lOopotldn, in Mtm, Rws. Cscg)'. Soc., General Geography (vol. v., 

^The lower terrace is obviously continued in the Tarim basin 
of East Turkestmi; bat in the present state of our knowledge we 
cannot determine wheOter the further contionationa of the border- 


ridge of the hi^er terrace (Yablonoi, Kentei) uaat be looked for 
in the Great Mtai or in some other range altuated farther aonth. 
There may be sdso a breach of continuity in aone depnasion towards 
Barkuh 

* The word "longitudinal" is here need in an orogranhical, 
not a geological sense. These valleys are not ayncUnai loldmgs of 
racks; they aeeih to be eroaioa-valleya. 


« 

shut in on the outer side by rugged mountains having a.Aury steep 
slop^towards themt Formorlv ficed with alpific tnSsc valleys 
are now sheeted with fiat aUnvial soil and oceu^d by human 
settlements, and arc drai»d by riven which flaw ■alofig t^m betore 
they maire their way tef the north ttirough narrow ^rm pierced 
in tile mountain-walla This conformation is seen in tU^vtuJey of 
the Us in West Sayan, in tliat 6f the upper Oka and Irkut in JEast 
Sayan, in tlie valiev of the Barguzin, the upper Tsipa, the Muya 
and the Charg, at tlie fcxit of tlie Vitim plateau, as also, probdbly, 
in the Aldan.* The chains of mountains whtch border these valleys 
on the north-west contain the wildest parts of Siberia. TheyaUe 
named the Usinsk Mountains in West Sayan and the Tunka 
in East Sayan ; the latter, pierced by the Angara at Irkutsk, are in 
all probability continued north-east iii the Itaikal Mountaifis, which 
stretch from Irkutsk to Olkhon Island and the Svyatot Nos peninsula 
of Lake Baikal, thus dividing the lake into two parts.’ 

An alpine region, loo to 150 m. in breadth, Innges the plateau on 
the N.W., outside of the ranges just mentioned. This constitutes 
what is ciilled in East Siberia the tatga : it consists 
separate chains of mountains whose peaks rise 4S00 to Atp/u# 
(>500 ft. above the sea, beyond the upper limits of forest rtgloa. 
j vegetation; while the narrow valleys afford difficult means of 
I communication, their floors being thickly strewn with boulders, -or 
I else swampy. Tlie whole is dothed with impenetrable forest. 
The orography of this alpine region is very imperfectly known; 
but the chains have a predominant direction from south-west to 
north-east. They are described under different names in Siberia— 
tlie Altai Mountains in West Siberia, the Kuznetskiy Ala-tan and 
the Us and Oya Mountains in West Sayan, the Nizhne-Udinsk taiga 
or goid-raine district, several chains pierced by the Oka river, the 
Kitoi Alps in East Sayan, the mountains of the upper Lena and 
Kiienga, the Olokminsk gold-mine district, and the unnamed 
mountains which project north-east between the Lena and the 
Aldan. 

Outside of these alpine regions comes a broad belt of elevated, 
plains, raiding between 1200 and 1700 ft. above the sea. These 
plains, which are entered by the great Siberian highway , 

about Tomsk and extend south-west to the A^ltai Moun- 
tains, arc for the most part fertile, though sometimes dry, P""**- 
and are rapidly being covered with the villages of the Russian 
immigrants. About Kansk in East Siberia they penetrate in the 
form of a brogd gulf south-eastwards as fax as Irkutsk. Those on 
the uprier Lena, having a somewhat greater altitude and being 
situated in higher latitudes, are almost wholly unfitted for agriculture. 
The north-western border of these elevated plains cannot be deter¬ 
mined with exactitude. In the region between Viluisk (on the Vilui)' 
and Yeniseisk a broad belt of alpine tracts, reaching tkeir greatest 
elevation in the northern Yeniseisk taiga (between the Upper 
Tunguzka and the Podkamennaya Tungnzka^ and continued to.the 
south-west iu lower upheavals, sepaxates the elevated plains from 
the lowlands which extend toward^ the Arctic Ocean. Iq Wekt 
Siberia these high plains seem to form a narrower belt towards 
Barnaul and Semip^tinsk, and are bordered by the ArM-Ca^an 
depression. 

Farther to the north-west, beyond these high plains, comes a 
broad belt of lowlands. This vast tract, which is only a few dozen 
feet above the sea, and most probably was covered by the 
sea during the Post-Plioccne period, stretches from the 
Aral-Caspian depression to the lowlands of the Tobol, "*•■■■»<>. 
Irtysh and Ob, and thence towards the lower parts of the Yenisei 
and the Lena. Only a few detached mountain ranges, like the 
Byrranga on the Taymyr peninsula, the Syverma Mountains, the 
Verkhoyansk and the Kharauiakb (E. of the Lena) ranges, diversify 
these monotonous lowlands, which are covered with a roick sheet of 
black earth in the south and assume the character of barren tundras 
in the north. 

The south-eastern slope of the great plateau of Aria canilot 
properly be reckoned to Siberia, although parts of the proviilc%eite 
Amur and the" Maritime Province are situated on it; _ ' ■«. 

they have quite a different character, climate and vege- 
tation, and ought properly to be reckoned to the Man- 
churian region. To the east of the Yablonoi border-range J??* " 
lies the lower terrace of the high plateau, reaching 2000 P*"'***- 

to 2500 ft. in Transbaikalia and extending farther sonth-weat 
through the Gobi to East Turkestan. The soutb-eanern edge of this 
lower terrace is fringed by a nfiusive border-raqge—the Kbingan—^ 
which runs in a nimh-easterly direction from the Great Mlw pf 
China to the sources of the Nonni-ula. - 

A narrow alpine region (40 to 50 m.), coopting of a series of Miort 
secondary Chains parallel to the border-range, fringes this latterfon 
its eastern face. Two snch folds may be distmguiraed, cojireeponil- 
ing on a smaller scple to the belt of alpine tracts which #lnge the 
plateau on the north-west. The resemblance is’further stfistaiiied W 
a broad belt of elevated plains, ranging from laeo to ft .,,wh^ 

• The upper Bukhtarma. valley in the Sailughem rapged '^ 
Altai system appears to belong to the same type. 

’ The den fissure occupiea by Lake Baikal thus appW 
to Gonsiit 0} two longitoWDil valleys conne^M ;tqgati>W 
passage between Olkbon and Svyatoi Nos. 
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^panv tie ^tem edge of the plateau. Che eastern Gobi, the 

lahtonimy fertile and occasionally sandy plains i)etwcen the hfonni 
ygid the Sungari, and,the rich plains of thcBureya and Silinji in the 
Amur prov^ce belmig to this belt, 400 m.Tp breadth^ the surface of 
which is diversified by the low hills of lUchuri-alm, Khuhifi and 
Turana. These high plains arc bordered on' the south-east by a 
picturesque chain —the Bureya Mountains, which are to be idcntiticd 
with the Little Khingan. It extends, with unaltered character, 
from Mukden and Kirm to Ulbau Bay in th. Sea of Okhotsk (close 
by the Shantar Islands), its peaks clothed from top to Ixittom 
witit luxuriant forest vegetation, ascending 4500 to booo ft. A 
lowland belt aljout 200 m. broad runs in the same direction along 
the outer margin of the above chain. The lower Amur occupies 
the northern part of this broad valley. These lowlands, dotted over 
with nuraberfess marshes and lakes, .sevm to have emerged from the 
sea at a quite recent geological period; the rivers that meander 
across them are still excavating tlieir valleys. 

Volcanik formations, so far as is known, occur chic% along the 
north-western border-range of the great plateau. Ejections of 
Vo/atBatM lava have been observed on the southern slope 

■ of this range, extending over wide areas on the plateau 
itself, over a stretch of more than boo m.—namely, in .East Sayan 
about Lake Ko.sso-gol and in the valley of the Tunka (river Irkut), 
in the vicinity of Selenginsk, and widely distributed on the Vitim 
plateau (rivers Vitim and Tsipa). Deposits of trap stretch for more 
than 1200 m. along the Tunguzka; they appear also in the Noril 
Mountains on the Yenisei, whence they extend towards the Arctic 
Ocean. Basaltic lavas are reported to have been found in the Aldan 
region. On the Pacific slope extinct volcanoes (mentioned in 
Chinese annals) have been reported in the llkhuri-iin mountains 
in northern Manchuria. 

The mineral wealth of Siberia is considerable. Gold-dust is found 
in almost all the alpine regions fringing the great plateau. The 
Miatrab. gold-mining regions in these tracts are the 

Altm, the upper (or Nizhne-Udinsk) and the lower (or 
Yeniseisk) taigas, and the Olekma region. Cold is found on tlio 
high plateau in the basin of the upper Vitim, on the lower plateau 
in the Nerchinsk district, and on the upper tributaries of the Amur 
(especially the Oldoi) and the Zeya, in the north-east continuation 
of the Nercliinsk Mountains. It has been discovered also in the 
Bureya range, and in its north-cast continuation in the Amgufl 
region. Auriferous sands, but not very rich, have been discovered 
in the fevers of Lake Hanka and the Suifong river, as also on the 
smaller islands of the Gulf of Peter the Great. Mining is the next 
most inmortant industry after agriculture. In East Siberia gold is 
obtainea almost exclusively from gravel-washings, quartz mming 
being confined to throe localities, one near Vladivostok and two in 
Transbaiki^a. In West Siberia, however, quartz-mining is steadily 
increasing in importafice : whereas in 1900 tlie output of gold from 
this source was less than io,o.>o oz., in 1904 it amounted to close 
upon 50,000 oz. On the other hand gravel-washing gives a declining 
yield in West Siberia, for wliile in 1900 tlie output from tiiis source 
was approximately 172,000 02., in 1904 it was only 81,000 oz. 
The districts of Mariinsk and Achinsk are the most successful 
quartz-mining localities. Altogether We.st Siberia yields annually 
130,000 oz. of gold. Tlie gold-bearing gravels of East Siboia, 
especially those of the Lena and the Amur, arc relatively more 
proUfic than those, of West Siberia. The total yield annually amounts 
to some 700,000 oz., the largest quantity coming from the Olekminsk 
district m the provmce of Yakutsk, and this district is followed by 
the Amur region, the Maritime province, and Nerchinsk and Trans¬ 
baikalia. Silver and lead ores exist in the Altai and the Nerchinsk 
Mountains, as well as copper, cinnabar and tin. Iron-ores are known 
at several places on the outskirts of the alpine tracts (as about 
Irkutsk), as well as in the Selenginsk region and in the Altai. The 
more inmortant iron-works of the Urals ore situated on the Siberian 
slope of the range. Coal occurs in many Jurassic fresh-water 
basins, namely, on the out^iirts of the Altai, in south Yeniseisk, 
about Irkutsk, in the Nerchinsk district, at matw places in the 
Maritime province, and on the island of Salchalin. fteds of excellent 
graphite have been found in the Kitoi .Mps (Mount Alibert) and in 
the Turukhansk' district in Yenisei. Kock-sait occurs at several 
places on the Lena and in Transbaikalia, and salt-springs are 
numerous—thdae of Ust-kutsk on the Lena and of Usolie near 
Irkutsk being the most noteworthy. A large number of lakes, 
especially in Transbaikalia and in Tomsk, yield salt. Lastly, from 
ti® Altu region, as well as from the Nerchinsk Mountains, precious 
stones, such as jasper, malachite, beryl, dark quartz, and the like, 

, are exported. The Ekaterinburg stone-polishing works in the Urals 
and thopo of Kolyvafl in the Altai are well known. 

The orography sketched above explains the great development 
of the river-systems of Siberia and the uniformly of their course, 
fffssn. principal rivers—-the Ob, the Yenisei, and tlie 

Lena—take their rise on the high plateau or in tte alpine 
regions fringing it, and, after descending from the plateau and 
piercing the pine r^ona, flow for many hundreds of miles across 
the hign plains and lowlands before they reach the Arctic Ocean. 
The three rivets of north-eastern Siberia—the.Yana, Indigirka and 
Kolyma—have the same general character, their courses being, 
however, much aborter, as in these latitudes the plateau approaches 


nearer to the Arctic Ocean. The Amur, the upper tributaries of 
which on the eastern border-range of the high plateau, is similar. 
The Shilka and the Armifl^ which form it, flow first towards the 
north-east along the wtndmgs of the lower terrace of the great 
gateau: from this the Amur descends, cutting through the Great 
Khingan and flowing down the terraces of the eastern versant 
towards the Pacific. A noteworthy feature of the principi Siberian 
rivers is that each is formed by llie confluence of a pair of rivers. 
Examples are the Ob and the Irtysh, the Tfenisci and the Angara 
(itself a double river formed by the Angara and the Lower Tungu&a), 
toe Lena and toe Vitim, the Argufi and toe Shilka, while the Amur 
in its turn receives a tribataiy as large as itself—toe Sungari. Owing 
to tWs twinning and the general direction of their courses, the rivers 
of Siberia offer immense advantages for inland navigation, not only 
from nortli to south but also from west to east. It is this 
circumstance that facilitated the rapid invasion of Siberia 
by the Russian Cossacks and hunters ; they followed the 
courses of the twin rivers in tlieir advance towards the 
cast, and discovered short portages which permitted them to transfer 
their boats from too system of the Ob to that of the Yenisei, and 
from the latter to that of the Lena, a tributary of which—the Aldan- 
brought them close to toe Sea of Okhotsk. At the present day 
steamers ply from Tyumefi, at toe foot of the Urals, to Semipalatinsk 
on toe border of the Kirghiz steppe and to Tomsk in the very heart 
of West Siberia. Uninterrupteo water communication could readily 
be established from Tyumefl to Yakutsk, Aldansk, and toe gold¬ 
mines of the Vitim. Owing to the fact that the great plateau 
separates the Lena from toe Amur, no easy water coinmuiiication 
can be established between the latter and the other Siberian rivers. 
The tributaries of toe Amur (the Shilka with its affluent the Ingoda) 
become navigable only, on the lower terrar.e of toe plateau. But 
the trench of the Uda, to the cast of Lake Baikal, offers easy access 
for the Great Siberian railway up to and across the high plateau. 
Unfortunately all tlie rivers arc frozen for many months every year. 
Even in lower latitudes (32° to 55° N.) they arc ice-bound from the 
beginning of November to the beginning of May ; ’ while in 05° N, 
they arc open only for 90 to I20 days, and only for 100 days (tlie 
Yenisei) or even 70 days (toe Lena) in 70° N. During the winter the 
smaller tributaries freeze to the bottom, and about 1st January 
Lake Baikal becomes covered with a solid crust of ice capable of 
bearing tiles of loaded sledges. 

Numberleas lakes occur in both East and West Siberia. There are 
wide areas on the plains of West Siberia and on toe high plateau of 
East Siberia, which, virtually, arc still passing through 
toe Lacustrine period; but the total area now under *•«*“• 
water bears but a trifling proportion to the vast surtace which the 
lakes covered even at a very recent period, when Neolitliic man 
inliabited Siberia. All toe valleys and depressions hoar traces of 
immense post-Plioccnc lakes. Even within historical times and 
during the 19th centuy toe desiccation of the lakes has gone on at 
a very rapid rate.® The principal lake is Lake Baikal, more than 
400 m. long, and 20 to 50 broad. Another great lake, Lake Kosao- 
gol, on the Mongolian frontier, is 120 m. long and 50 brood. Vast 
numbers of small lakes stud the Vitim and upper Selenga plateaus 
the lower valley of the latter river contains the Goose Lake (Gusin^f^ 
In the basin of the Amur are Lake Hanka (1700 sq. m.), coflW*ted 
with the Usuri; Lakes Kada and Kidzi, by which too lower tikmur 
once flowed to the Pacific; and Very many smaller ones on the left 
side of the lower Amur. Numerous lakes and extensive marshes 
di versify toe low plains of West Siberia ; toe Baraba steppe is dotted 
with lakes and ponds—Lake Chany (1400 sq. m.) and the innumer¬ 
able smaller lakes which surround it being but relatively insignificant 
remains of the former lacustrine basins; while at the confluence of 
the Irtysh and the Ob impassable marshes stretch over many 
thousands of square miles. Several alpine lakes, of which tiie 
picturesque Teletskoye may be specially mentioned, occupy the 
demier parts of the valleys of toe Altai. 

The coast-line of Siberia is very extensive both on the Arctic 
Ocean and on toe Pacific. The former ocean is ice-bound for at 
least ten months out of twelve; and, though Nordonsk- _ 
jdld and Captain Wiggins demonstrated (t8^-i9oo) the 
possibility of n vigation along its shores, it is exceedingly 
doubtful whether it can ever become a commercial route •bbibb*. 
of any importance. The coast-line has few indentations, the chief 
being the double gulf of the Ob and too Taz, separated from toe 
Sea of Kara by an elongated peninsula (Samoyede), and from the 
bay of the Yemsci by another. Tire immense peninsula of Taymyr— 
a bairen tundra intersected by the wild Byrranga HUis—projects 
in Cape Chelyuskin as far north as 77“ 46' N. 1 The bay of toe Ywia, 
east of toe delta of the Lena, is a wide indentation sheltered on the 
north by the islands of New Siberia. The bays of toe Kolyma, the 
Chann and Kolyuebin are of little importance. The New Siberia 
islands are occasionally visited by huators, as is also the small 
group of the Bear Islands opposite toe mouth of the Kolyma. 
Wrangel or Kellett Island is still quite unknown. Bering Strait, at 


t The Lena at Verkholensk is navigable for 170 days, at 'vfakutsk 
for 153 days ; toe Yenisei at Krasnoyarsk for 196 days. 

® See Yadrintsev, in Itvestia of the Russian Geogi. Soc. (1886, 
No. I, with maps). 
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the north-east extremity of Siberia, and Boring Sea between the 
land of the Chnkchis and Alaska, with the Galf of Anadyr, jixe often 
vijitod by seal-hunters, iKd the Commander Islands off Kamchatka 
are valuable stations fur this pursuit. The^iea of Okhotsk, separated 
from the Pacific by the Knrile'Archipelago and from the Sea of 
Japan by the islands of Sakhalin and Vezo, is notorious as one of 
the worst seas of the world, owing to its dense fogs and its masses of 
fioating ice. llie Shantar Islands in tfle bay of the Uda possess 
geological interest. The double bay of Gizhlga and Penzhma, as 
well as that of Taui, would be useful as harbours were they not 
frozen seven or eight months in the year and persistently shrouded 
in dense fogs in summer. The northern part of tlie Sea of Japan, 
which washes tlie Usuri region, has, besides the smaller bays of 
Olga and Vladimir, the beautiful Gulf of Peter the Great, on 
which stands Vladivostok, the Kussiun naval station on the 
Pacific. Okhotsk and Ayan on the Sea of Okhotsk, Petropav- 
lovsk on the east shore of ICamchatka, Nikolayevsk, and Vladivo¬ 
stok on the Sea of Japan, and Dui on Sakhalin are the only ports of 
Siberia. 

Climaie .—The climate is extremely severe, even in the southern 
parts. This arises chiefly from the orographical structure; the 
vast plateau of Central Asia prevents tlie moderating influence of tlie 
sea from being felt The extensive lowlands wluch stretch over 
more than one half of the area, as well as the elevated plains, lie 
oi>en to tlie Arctic Ocean. Although attaining altitudes of 6000 to 
10,000 ft., the mountain peaks of East Siberia do not roach the 
snow-line, which is found only on tlie Munku-Sardyk in East Sayan, 
above 10,000 ft. Patches 01 perpetual snow occur in East Siberia 
only on the mountains of tte far north. On the Altai Mountains 
the snow-lino runs at about 7000 ft. The air, after being chilled 
on the plateaus during tlie winter, drifts, owing to its greater density, 
down upon ^0 lowlands; hence in the region of the lower Lena 
there obtains an exceedingly low temjierature throughout the winter, 
and Vcrklioyansk, in 67“ N., is the polo of cold of the eastern hemi¬ 
sphere. The average temperature 01 winter (December to February) 
at Yakutsk is F., at Verkhoyansk -53-i°. At the polar 

meteorological station of Sagastyr, in the delta of the I-ena (73° 
23' N.), tlie following average temperatures have been observed; 
January -34-3'' F. (February -43-6°), July 40'8°, year 2-1°. The 
lowest average tem^rature of a day is -61-6° F. Nevertheless 
owing to the dryness of tlie climate, the unclouded sun fully warms 
the earth during the long summer days in those high latitudes, and 
gives a short period of warm and even hot weather m the immediate 
neighbourhood of the pole of cold. Ftosts of -1^“ to -18° F. arc 
not uncommon at Krasnoyarsk, Irkutsk and Nerchinsk; even in the 
warmer southern regions of West Siberia and of the Amur the average 
winter temperature is 2-4° F. and -10'2° respectively; while at 
Yakutsk and Verkhoyansk the thermometer occasionally falls as 
low as - 75“ and - 85“ F. The minimum temperatures recorded 
at these two stations are -84“ F. and -90“ respectively; the 
minimum at Krasnoyarsk is -67“ F., at Irkutsk -51°, at Omsk 
- 56°, and at Totxilsk - 58“ F. The soil freezes many feet deep over 
immense areas even in soutlicm Siberia. More dreaded th^ the 
frosts arc tlie terrible buram or snowstorms, which occur in early 
spring and destroy tliousands of horses and cattle that have been 
grazing on the stepws throughout the winter. Although very 
heavy falls of snow tiuie place hi the alpine tracts—especially about 
Lake Baikal—on the other side, in the steppe remons of the Altai 
and Transbaikalia and in tlie neighbourhood of Krasnoyarsk, the 
amount of snow is so small that travellers use wheeled vehicles, 
and cattle are able to find food in the steppe. Spring sets in with 
remarkable rapidity and chann at the end of April; but in the 
second half of May come the " icy saints' days," so blight!^ that 
it is impossible to cultivate the apple or pear. After this short 
pptiod of frost and snow summer comes in its full beauty; the 
days are very hot, and, although they are always followed by cold 
nights, vegetation advances at an astonishing rate. Com sown 
about Yakutsk in the end of May is ripe in me end of August. 
Still, at many places night frosts set in as early as the second half 
of July. They become quite common in Au^st and September. 
Nevertheless September is much warmer than May, and October 
than April, even in the most continental parts of Siberia. The 
isotherms are exceedingly interesting. That of 39° F. crosses the 
middle parts of West Siberia and the southern parts of East Siberia. 
The summer isotherm of 68“ F., which in Europe passes through 
Cracow and Kaluga, traverses Omsk, Kra.snoyar.sk and Irkutsk, 
whence it turns north to Yakutsk, and then south again to Vladivo- 
stok. Even the mouths of the Ob, Yenisei, Lena and Kolyma in 
70“ N. have in July an average temperature of 40“ to 50“. Quite 
contrary is the courft of the January isotherms. That of 14 F., 
which passes in Europe through Uleiborg in Finland only touches 
the southern p^ of West Siberia in the Altai Mountains. That of 
-4“ F., which crosses Novaya Zeralya in Europe, passes through 
Tobolsk, Tomsk, Ktasnoyarsk and Irkutsk, and touches 45“ N. at 
Urga in Mongolia, turning north in the Amur re^ and reachmg 
the Pacific at Nikolayevsk. The isoHierm of - 22’ P., which touches 
the nUrth point of Novaya Zemlya, passes in Siberia ^ugh Turuk- 
hansk (at the confluence of the Lwa and ttie Lower Tunguzka) and 
descends as low as 95“ N. in Transbaikalia, whence M turns north 
to the Arctic Ocean. 


Most rain falls in simmer, especially in July and Augiut. During 
Uip summer an awerage of 8 in.^alls on a zone that stretches from 
Mo^ow and St Petersburg tlirough Perm to Tobolsk and, after a 
dry belt as faftas Tomsi«contiaucs in a narrower strip as far as the 
S. end^f Lake Baikal,* then it broadens out »o as to include the 
whole of the Amor basin, the total summer precipitation there being 
about 12 in. North of this zone tlie rainfall decreases towards the 
Arctic. 

Flora. —The flora of Siberia presents vcryjgreat local varieties, not 
only on account of the diversity of physicaTcharacteristics, but 
in consequence of the intrusion of new species from the ncighbqyring 
regions, as widely difierent as the arctic littoral, the arid steppeS of 
Central Asia, and the wet monsoon regions of the Pacific uttoral. 
Siberia is situated for the most part in what Grisebach dSscribes u 
tlie " forest region of the Eastern Continent." * The northern limit 
of this region must, however, be drawn nearer to the Arctic Ocean. 
A strip Oo to zoo m. wide is totally devoid of tree vegetation. The 
last trees which struggle for existence on the verge of Si^undras are 
crippled dwarfs and mmost without branches, and treoFa hundred 
years old are only a few feet liigh and a few inches through and 
thickly encrusted with lichens.'’ The following species, none of 
which arc found in European Kussia, are characteristic of the tundras 
—arbutus (Arctostaphilus alpina), heaths or andomedas [C^iope 
tetragona and C. hypnoides), Pkyllodou taxifoUa, Loiseleuria pro- 
carmens, a species of Latijolium, a Polar azalea (Osmothammts 
fragraus) and a Polar willow (Salix arctica). In Yakutsk the tundra 
vegetation consists principally of mosses of the genera Polytrichum, 
Bryum and Hypnum. Some two hundred species of flowering plants 
struggle for a precarious existence in the tundra region, the frozen 
ground and the want of humus militating against them more than 
tbe want of warmth.* From this northern limit to the-Aral-Caspian 
and Mongolian steppes stretches all over Siberia the forest region ; 
the forests arc, however, vere unequally distributed, covering from 
50 to 99 % of the area in difierent districts. In the hill tracts and 
the marshy depression of the Ob they are unbroken, except by the 
bald summits of the loftier mountains {goltsy) ; they have the aspect 
of agreeable bosquets in the Baraba stepm, and they are thmly 
scattered through south-eastern Transbaikeuia, where the dryness of 
tlie Gobi steppe make.s its influence appreciably felt. Immense 
marshy plains covered with the dwarf birch take their place in the 
north as the tundras are approached. Over this immense area the 
trees are for tbe most part the same as we are familiar with in 
Europe, The larch becomes predominant chiefly in two new species 
(Larix sibirica and L. dahurica). The fir appears m the Siberia 
varieties Ficea obovata and P. ayariensis. The silver fir (Abus 
Sibirica, Pinus pectinata) and the stone-pine (P. Cembra) arc quite 
common; they reach the higher summits, where the last-named is 
represented by a recumbent species (Cembra pumila). The birch in 
the loftier al];we tracts and plateaus bccomqp a shrub (Betula nana, 

B. fruticosa), and in Transbaikalia Quines a new and very elegant 
aspect ■with a dark bark (B, daurico). In the deeper valleys and on 
the lowlands of West Siberia tbe larches, pines and silver fire, inter¬ 
mingled with birches and aspens, attain a great size, and the streams 
are fringed with thickets of poplar and willow. The alpine rose 
(Rhododendron dauricum) clusters in masses on the higher mountains; 
juniper, spiraea, sorbns, the pseudo-acacia (Caragana sibirica and 

C. arbarescens, C. jubata in some of tbe higher tracts), various 
Rosaceae— Poteniilla fruticosa and Coloneaster uniflora—the wild 
cherry (Prunus Padu^, and many other shrubs occupy the spaces 
between the trees. Berry-yielding plants are found everewhere, 
even on the goltsy, at the upper limit of tree vegetation ; on the lower 

f rounds they are an axtiefc of diet. The red whortleberry or cow- 
erry (Vacctnium Vitis idaea), the bog whortleberry uliginosum, 
the bilberry (V. myrtillus) and the arctic bramble (Rubus arcticusj 
extend very far northward; raspberries aod red and black currants 
form a luxuriant undergrowth m the forests, together with Ribes 
dikusha in East Siberia. The oak. elm, hazel, ash, apple, lime and 
maple disappear to the east of the Urals, but reappear in new varitfe% 
on the eastern Slope of the border-ridge of the great plateau.* There 
we encounter the oak (Q. mongolica), maple (Acerginala,Hla.x.), ash 
(Fraxinus manchurica), elm (Ulmus montana), hazel (Coryius hetero- 
phylla) and several other European acquaintances. Farther east, 
in tbe Amur region, a great number of new species of European 

* According to A. Engler’s Versuch einer Rntmchelungsfeschichte 
der PflanxenweU (Leipzig, 1879-1882), wc should have in Siberia (a) 
the arctic tesian; (#) the sub-arctic or coniferous region—no^ 
Siberian provmce; (c) the Central-Asian domain—Altai and Daurian 
mountainous regions; and (if) the east Cliinese, intruding into the 
basin of the Amur. 

* See Mlddendorfi’s observations on vegetable ud aninml life 
In the tundras, attractively told in vol. iv. of his Sibirische Reise. 

’ Kj elltnann Vega ExpidUionens Velenskapligalahttagtlser (Stoc 3 t- 
holm, 187Z-1887) reckons their number at i8z; 124 species were 
found by Middendorfi on the Taymyr peninsula, dip along the 
borders of the forest region of Ohmek, and 342 s^cito within the 
forest region M the same; 470 species were collected by Maack in 
the VUui region. 

* Nowhere, perhaps, is the change better seen than on ccossliig 
the Great Khingan. 
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jjdi even new genera, such as the cqfk-trcc (Phetlodendron 
,tnu, walnut (/«g 7 a«s manchitnca), acacia {Maackta amuretisis), 
,e'grdceful climber Muximomczta amurensis, tire Japanese Trocho- 
itigma and many olVrs -all unknown td^Siberia plopcr—arc met 
with. ' ' * 

On the high plateau the larch predorainateit over all other species 
Of conilers or deciduous trees; the wide, open valleys are thickly 
planted with Betuia nana and B. frutituia in the north and with 
thick grasses (poor in siecies) in the southern and drier parts. The 
Siberian larch predominates also in the alpine tracts iringing the 
plateau on the north, intermingled with the fir, stone-pine, aspen 
and birch. In the drier parts the Scotch fir (Pinus sylvestns) makes 
its appearance. I n the alpine tracts of the north the narrowness of 
the valleys and the steep stony slopes strewn with debris, on which 
only lichens and mosses arc able to grow, make every plot of green 
grass (even if it be only of Canx) valuable. For days consecutively 
the horse of the explorer can gel no other food than the dwarf birch. 
But cven^in these districts the botanist and the geographer can 
easily distmguish between the cherg or thick forest of the Altai and 
the taiga of East Siberia. The lower plateau exhibits, of course, 
new characteristics. Its open .spaces are lovely prairies, on which 
the Dauriun flora flourishes in full beauty. In spring the traveller 
crosses a sea of grass above which the flowers of the paeony, aconite, 
Orohus, Caralha, Saussurea and the hke wave 4 or 5 ft. high. As the 
Gobi desert is ai>proachcd the forests disappear, the ground becomes 
covered chiefly with dry Gramineae, and Salsolaceae make their 
appearance. The high plains of the west slope of the plateau are 
also rich prairies diversified with woods. Nearly all the species of 
plants which grow on these prairies are common to Europe (paeonies, 
Hemeroctttlis, asters, pinks, gentians, violets, Cypripedtum, Aqmlegta, 
Deiphintum, aconites, irises and so on) ; but here the plants attain 
a much greater size; a .iiiau stamhng erect is often hidden by the 
gnasses. The flora of Minusinsk -the Italy of Siberia - is well known ; 
tlie prairies on the Ishim and ol the Baraba .stepiie arc adorned with 
the same rich vegetation, .so graphically described by Middendorff 
and O. Finsch. Fartlier north we come to the urmans of West 
Siberia, dense thickets of trees often .rising from a treacherous carpet 
0/ thickly interlaced grasses, which conceals deep marshes, where 
even the bear has leanit to tread circum.spectly. 

Fauna. -The lauua of Siberia is closely akin to that of central 
Europe; and tlie Urol Mountains, although the habitat of a few 
species which warrant the naturahst in regarding the southern Urals 
as a separate region, are nOt so important a boundary zoologically 
as they are bolanically. As in European Itussia, so in Sibc-ria, three 
principal zones—the arctic, the boreal and the middle—may be 
distinguished, and these may be subdivided into several sub-regions. 
The Amur region shares the characteristics of the north Cmncsc 
fauna. On the whole, we may say that the arctic and boreal faunas 
of Europe extend ovev Siberia, with a few additional species in the 
Ural and Baraba region a nutiiber ol new species also appearing in 
East Siberia, some spreading along the high plateau and others 
along the lower' plateau from the steppes of the Gobi. The arctic 
fauna Ls very poor. Acesrding to Nordenskjdld' it numbers only 
twenty-nine species of mammals, of which seven arc marine and 
seventeen or eighteen may be safely considered as hving beyond the 
forest Urait. Of these, again, lour are characteristic of the land of 
the Chukchis. Tlie reindeer, arctic fox (Canis lagupus), hare, wolf, 
lemming (Myodes obmsis'i, collar lemming {Cuniculus torquatus) and 
two species of voles {Amcolae) are the most common on land. The 
avifauna is very rich in migratory water and marsh fowl {GraUatores 
and Nalatores), which come to breed in the coast region ; but only 
five land birds—the ptarmigan {Lagvpus alpmus), snow-bunting, 
Iceland falcon, snow-owl and raven—arc permanent inhabitants of 
the region. The boreal fauna is, of course, much more abundant; 
but here also the groat Bulk of the ^ecies, both mammals and birds, 
are common to Europe and Asia. The bear, badger, wolverine, pole¬ 
cat, ermine, common weasel, otter, wolf, fox, lynx, mole, hedgehog, 
'coliimon shrew, water-shrew and lesser shrew {Sorex vulgaris, S. 
(odiens and A', pygmaeus), two bats (the long-ear^ and the boreal), 
three species of Vespertilio (V. daubentoni, V. natlereri and V. mysta- 
cinus), the flying and the common squirrel (Tamias stritdus), the 
brown, common, field and harvest mouse (Mus decumanus, M. 
muscutus, M. sylvahcus, M. agrarius and Af. minutus), four voles 
(Arvttola amphibius, Ar rufocanus, A. rutilus and A. schistocolor), 
the beaver, variable hare, wild boar, roebuck, stag, reindeer, elk and 
Plwca aunelata ol Lake Baikal—all these are common alike to 
Europe and to Siberia; while the bear, musk-deer {Moschus moschi- 
lerus), ermine, sable, pouched marmot or souslik {Spermophilus 
emrsmani), Amicola obscurus and Lagomys hyperboraeus, distributed 
over Siberia, may be considered as belongii^ to the arctic fauna. 
In addition to the above we find in East Siberia Mustela alpina, 
Canis alpmus, the sable antelope (Aegoserus sibiricus), several species 
of mouse (Mus gngatus, M. cesonomus and M, saxaiilus), two voles 
(Arviccla russatus and A. macrotus), Syphneus aspalax and the alpine 
Lagomys from the Central Asian plateaus: wUle the tiger makes 
incursions not only into the Amur remon but occasionally as far as 
I-ake Baikal. On the lower terrace of the great plateau we find an 
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admixture of Mongolian species, such as Canis corsac, Felis manul, 
Spermophilus dauricus, the jerboa (Dtpus jaculus), two hamsters 
(Cricetus songarus and C furunculus), throe new voles (ArvicolBe), 
the Tolai hare, Ogotona' hare (Lugomys ogotona), Aegocerus argali, 
Antilope gutturosa and Equus hemionus {jighitai). Of birds no less 
than 285 species have been observed in Si&ria, but of these forty-five 
only are absent from Europe. In south-east Siberia there are forty- 
three new species belonging to the north Manchurian or Amur fauna; 
and in south-east Transbaikalia, on the borders of the Gobi steppe, 
only 103 species were found by G. F. R. Kadde, among which the 
most numerous arc migratory birds and the birds of prey which 

E ursue tliem. The rivers and lakes of Siberia abound in fish ; but 
ttle is known of their relations with the species of neighbouring 
remons.* 

The insect fauna is very similar to that of Russia; but a few 
genera, as tlie Tentyria, do not penetrate into the steppe region of 
West Siberia, while the tropical Colasposoma, Popilia and Languria 
are found only in south-eastern Transbaikalia, or arc confined to 
tlie southern Amur. On the other hand, several American genera 
(Cephalaon, Ophryastes) extend into the north-eastern parts of 
Siberia.^ As in all uncultivated countries, the forests and prairies 
of Siberia become almost uninhabitable in summer because of the 
mosquitoes. East Siberia suSeis less from this plague than the 
manmy Baraba steppe; but on the Amur and the Sungari large gnats 
are an intolerable plague. The dredgings of the " Vega " expedition 
in the Arctic Ocean disclosed an unexpected wealth of marine fauna, 
and those of L. Schrenck in the north of the Japanese Sea led to the 
discovery of no fewer tlian 256 species (Gasteropods, Brachiopods 
and Conchifers). Even in Lake Baikal Dybowski and Godlewski 
discovered no fewer than ninety-three species of Gammarides and 
twenty-five of Gasteropods.* The Sea of Okhotsk is very interesting, 
owing to its local species and the general composition of its fauna 
(70 species of Molluscs and zi of Gasteropods). The land Molluscs, 
notwithstanding the unfavourable conditions of climate, number 
about seventy species—Siberia in this respect being not far behind 
north Europe. The increase of many animals In size (becoming 
twice as large as in Europe); the appearance of white varieties 
among both mammals and birds, and their great prevalence among 
domesticated animals (Yakut horses); the migrations of birds and 
mammals over immense regions, from tlie Central Asian steppes to 
the arctic coast, not only in the usual rotation of the seasons but also 
as a result of occasional climacteric conditions are not yet fully 
understood {e.g. the migration ol thousands and thousands ol roe¬ 
buck from Manchuria across the Amur to the left bank of the river, 
or the migration of reindeer related by Baron F. von Wrangcl); 
the various coloration of many animals according to tlie composition 
of the forests they inhabit (the sable and the squirrel are well-known 
instances); the intermingling northern and southern faunas in the 
Amur re^on and the remarkable consequences of that intermixture 
in the struggle for existence;—all these tender the study ol the 
Siberian fauna most interesting. Finally, the laws of distribution 
of animals over Sibexia cannot be made out until the changes under¬ 
gone by its surface during the Glacial and Lacustrine periods, are 
well established and the Post-Tertiary fauna is better known. The 
remarkable finds of Quaternary mammals about Omsk and their 
importance for the history of the Equidae are merely a slight indi¬ 
cation of what may be expected in this field. 


Population .—In 1906 the estimated population was 6,74o>6oO' 
In 1897 the distribution was as follows. Geographically, though 
not administratively, the steppe provinces of Akmolinsk and 
Semipalatinsk belong to Sibi^. They are described under 
Steppes, 


Governments and Provinces. 


Tobolsk 
Tomsk . 

Irkutsk f Yeniseisk 

(general- ■ Irkutsk 

government) (Yakutsk 

^Transbaikalia 
Far East Amur . 

(viceioyalty)' Maritime 
(.Sakhalin 


Area in 
sq. m. 

Population 

in 

1897. 

535.739 

1,444,470 

327,173 

lt 947 i 02 l 

981,607 

57*,847 

280,429 

515,13* 

J, 530.*53 

271,830 

329,520 

676.407 

172,826 

119,909 

712 . 5^5 

209,516 

14,700 

27,250 

4,784.83* 




' Czekanowski (Imestia Sff>. Geiog. Sa., 1877) has described fifty 
lecies from the basin of the Amur; be considers that these constitute 
Illy two-thirds of the species inhabiting that basin. 
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Of the total in 1897, 81-4 % were Russians, 8-3 % Turk^Tatars, 
5 % Mongols and o-O % “ indigenous ’’ races, ».s. Cbukchis, Koryaks, 
aoMMiMBt. Rimchaojaes and others. Only 8 % of the 

total are classed as urban. Tl^g great bulk of the popula¬ 
tion are Russians, whose number increased with great rapidity 
during the igth century; although not exceeding 150,000 in 171^ 
and 300,000 a century later, they numbered nearly 6,500,000 in 
1904. Between 1870 and 1890 over haflf a million free immigrants 
entered Siberia from Russia, and of these 80 % settled in the govern¬ 
ment of Tobolsk ; and between 1890 and 1905 it is estimated that 
something like a miUion and a half free immigrants entered the 
country. These people came for the moat part from the northern 
ports of the blau earth zone of middle Russia, and to a smaller 
extent from the Litliuonian governments and the Ural governments 
of Perm and Vyatka. The Russians, issuing from the middle Urals, 
have travelled as a broad stream through south Siberia, sending 
branches to the Altai, to the Hi river in Turkestan and to Minusinsk, 
as well as down the chief rivers which flow to the Arctic Ocean, the 
banks of which are studded with villages 15 to zo m. apart. As 
Uake Baikal is approached the stream of Russian immigration 
becomes narrower, being confined mostly to the valley of the Angara, 
with a string of villages up the Irkut; but it widens out again in 
Transbaikalia, and sends branches up the Selenga and its tributaries. 
It follows the course of the Amur, again in a succession of villages 
some 20 m. apart, and can be traced up the Usuri to Lake Khangka 
and Vladivostok, with a string of villages on the plains between 
the Zeya, and the Siiinji. Small Russian settlements ore planted on 
a few bays of the North Pacific and the Sea of Okhotsk, as well as 
on Sakhalin. 

Colonuation .—Siberia has been colonized in two dificrent ways. 
On the one hand, the government sent parties (i) of Cossacks to 
settle on the frontiers, (z) of peasants who were bound to settle at 
appointed places and maintain communication along the routes, 
(3) of stryeitsy (t.e. Moscow imperial guards) to garrison forts, (4) of 
yamshiks —a special organization of Old Russia entrusted with the 
maintenance of horses for postal communication, and finally (5) of 
convicts. A good deal of the Amur region was peopled in this way. 
Serfs in the imperial mines were Uberated and organized in Cossack 
regiments (the Transbaikal Cossacks); some of these were settled 
on the Amur, forming the Amur and Usuri Cossacks. Other parts 
of the river were colonized by peasants who emigrated with govern¬ 
ment aid, and were bound to settle in villages, along the Amur, at 
spots designated by officials. As a rule, this kind of colonization has 
not produced the results that were expected. On the other hand, 
free colonization has been more succesMul and has been undertaken 
on a much larger scale. Soon after the first appearance (1580) of 
the Cossacks of Yermak in Siberia thousands of hunters, attracted 
by the furs, immigrated from north Russia, explored the country, 
traced the first footpaths and erected the first houses in the wilder¬ 
ness. Later on serf&m, religions persecutions and conscription were 
the chief causes which led the peasants to make their escape to 
Siberia and build their villages in the most inaccessible forests, on 
the prairies and even on Chinese territoro. But the severe measures 
adopted by the government against such " runaways " were power¬ 
less to prevent their immigration into Siberia. While governmental 
colonization studded Siberia with forts, free colonization filled up 
the intermediate spaces. Since the emancipation of the serfs in 
1861, it has been steadily increasing, the Russian peasants of a 
village often emigrating «« fifoc.* 

Siberia was for many years a penal colony. Exile to Siberia began 
in the first years of its discovery, and as early ns 1658 we read of the 
- |. Nonconfonnistjmest Avvakum* following in chains the ex- 

nxiws. ploring party ofPashkov on the Amur. Raskolniks or Non¬ 
conformists in the second half of the lytb century, rebel siryeltsy under 
Peter the Great, courtiers of rank during the reigns of the empresses, 
Polish confederates under Catherine II., the " JDecembrists ” under 
Nicholas I., nearly 50,000 Poles after the insurrection of 1863, and 
later on whole generations of socialists were sent to Siberia; while 
the number of common-law convicts and exiles transported thither 
increased steadily from the end of the i8th century. No exact 
statistics of Siberian exile were kept before 1823. But it is known 
that in the first years of the 19th century nearly 2000 persona were 
transported every year to Siberia. This figure reached an average 
of 18,250 in i873--i 877, and from about 1800 until the discontinuance 
of the system in igoo an average of 20,000 persons were annually 
exiled to Siberia. After liberation the hard-labour convicts arc 
settled in villages ; but nearly all are in a wretched condition, and 
more than one-third have msappeared withont being accounted 
for. Nearly 20,000 men (40,000 according to other estimates) are 
living in Siberia theVfe of brodyagi (runaways or outlaws), tiying to 
make their way through the forests to their native provuicea in 
Russia. 

Asiatic Races. —The Ural-Altaians consist principally of Turiro- 
Tatars, Mong^, Tnngusea, Finnish tribes and Samoyedes. The 
Samoyedei, who are confined to tiie province of Tobolsk, Tomsk 


> See Yadrintsev, Sharia as a Cclouy (in Russian, and ed., St 
Petersburg, 1892). 

* The autobionaphy of the protopope Awakum it one of the 
most popular bows with Russian Nonconformists. 


and Yeniseisk, do not exceed 12,000 in all. The IJ^ns consist 
principal^ of M^renrinians (i|i,5oo), Ostiaka (ao,ooo) and Voguls 
(5dbo). Survivals of Turkish blood, once much more numerous, 
are scattered*aU over g^iuth Siberia as far as Lake Baikal. Their 
territqfies are being ramdly occupied by Russians, and their settle¬ 
ments are cut in two by the Russian stream—the Baraba Tatars 
and the Yakuts being to the north of it, and the others having been 
driven back to the hUly tracts of the Altai and Sayan Mountains. 
In all they number nearly a quarter of a million. The Turkish stock 
of the Yakuts in the baun of the Lena n;Tmbers 227.400, Most of 
these Turkish tribes Uve by. pastoral pursuits and some by agricn^pre, 
and axe a most laborious and honest population. 

The Mongols (less than 300,000) extend into 'West Siberia from 
the high plateau—nearly 20,t«3o Kalmucks living in me eastern 
Altai. In East Siberia the Buriats occupy the Selenga and the Uda, 
parts of Nerchinsk, and the steppes between Irkutsk and the upper 
Lena, as also the Baikal Mountains and the island of Orkhon; 
they support themselves chiefly by live-stock breedin|L but some, 
especially in Irkutsk, are agriculturists. On the left m the Amur 
there are some Oo.ooo Chinese and Manchurians about the mouth 
of the Zeya, and 26,000 Koreans on the Pacific coast. The Tunguses 
(nearly 70,000) occupy as their hunting-grounds an immense region 
on the high plateau and its slopes to the Amur, but their limits are 
yearly becoming more and more circumscribe both by Russian 
gold-diggers and by Yakut settlers. In the Maritime Province, 
Before the Boxer uprising of 1900, 26 ^ of the population in the 
N. Usuri district and 36 % in the S. Usuri district wore Koreans and 
Chinese, and in the Amur province there were nearly 15,000 Manchus 
and Koreans. Jews number 32,650 and some 5000 gipsies wander 
about Siberia. 

At first the indigenous populations were pitilessly' deprived of 
their hunting and grazing grounds and compiled to resort to 
agriculture—a modification exceedingly hard for them, not only on 
account of their poverty but also because they were compelled to 
settle in the less favourable regions. Europe^ civilization made 
them famihai with ail its worst sides and with none of its best. 
Taxed with a tribute in furs from the earliest years of the Russian 
conquest, they often revolted in the 17th century, but were cruelly 
reduced to obedience. In 1824 the settled indigenes bad to pay the 
very heavy rate of ii roubles (about £1) per head, and the orroan, 
which soon became equal to the sums levied, were rigorously exacted. 
On the other hand the severe measures taken by the government 
prevented the growth of anything like legalized slavery on Siberian 
soil; but the people, ruined as &ey were both by the intrusion of 
agricultural colonists and by the exactions of government officials, 
fell into what was practically a kind of slavery to the merchant 
Even the best-intentioned government measures, such as the 
importation of corn, the prohibition of the sale of spirits, and 
so on, became new sources of oppression. .The action of missian- 
aries, who cared only about nominal Christianizing, had no better 
efiect. 

nodal Fcalurss.—In West Siberia there fixist compact mosses of 
Russians who have lost little of their primitive ethnographical 
features: but the case is otherwise on the outskirts. M. A. Castr&n 
characterized Obdorsk (mouth of the Ob) as a true SamOTedic town, 
although peopled with “ Russians." The Cossacks of West Siberia 
have the features and customs and many of the manners of life of 
the Kalmucks and Kirghiz. Yakutsk is thoroughly Yakutic: 
marriages of Russians with Yakut wives are common, and in the 
middle of the 19th century the Yakut language was predominant 
among the Russian merchants and officius. At Irkutsk and in 
the valley of the Irkut the admixture of Tungus and Buriat blood 
is obvious, and still more in the Nerchinsk dutrict and among the 
Transbaikal Cossacks settled on the Argufi. They speak the Buriat 
language as often as Russian, and in a Buriat dress can hardly be 
distiiiguished from the Buriats. In different ports of Siberia, on 
the borders of the hilly tracts, intermarriage of Russians with 
Tatars was quite common. Of course it is now rapidly groering 
less, and the settlers who entered Siberia in the igthi century man^ 
Russian wives and remained thoroughly Russian. Ijhete are 
accordingly parts of Siberia, eiq>eciaUy among ^ Raskolniks or 
Nonconfonnista, whore the north Russian, the Great Russian and 
the Ukrainian (or southern) types have maintained thenuselveB in 
their full purity, find only some difierences in domestic architecture, 
in the disposition of their villages and in the language and character 
of the population remind the traveller that he is m Siberia. The 
special features of the language and |artly also of the national 
character are due to the earli^ settlors, who came mostly fiwm 
northern Russia. 

The lutuial rate of increase of pr^nlation Is very slow a* a rule, 
and does not exceed 7 or 8 per 1000 atmuaUy. The great mortality, 
especially among the ohildi^, is one of the causes of this, the birth¬ 
rate beitig also lower than in Russia. The climate of Siberia, how¬ 
ever, cannot be called unhealthy, exc^t in certain localities where 
goitre is common, as it is on the Lena, in several valleys of Nerchinsk 
and in the Altai Mountains. The rapid growth of the actual popula¬ 
tion is cidefly due to immigration. 

Towns .—Only 8-i % of the population live in totms (6-4 % only 
in the govenunents of Tobolsk and Tomsk). There ate seventeen 
towns with a population of to,ooo or more, luunely, Tomsk (63,533 
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Irkutsk (49,106)—the capitals of l^est and East Siberia 
y^hiy; Bla^ovyeshchcnsk 1(37,368), '^a4ivo3tok (38,opo), 
(29,651) m West Siberia, head of Siberian navigation; 
j,stfnaul (29,850), oapfeal of the Altai regioT; Krasnoyarsk (33,337) 
^axd Tobolsk (2i,4oe), both mere adnunistrative centresBiysk 
(17,206), centre of the Altai trade; Kliabarovek (15,082), adminis¬ 
trative centre of the Amur region; Chita (11,480), the capital of 
Transbaikalia; Nikolsk (22,000); irbit (20,064); Kolyvafi (11,703), 
the centre of the tradf ol southern Tomsk; Yeniseisk (11,539), 
the centre of the gold-mimng region of the same name; Kurgan 
(10^9), a growing town in Tobolsk; and Minusinsk (10,255), in the 
southern part of the Yeniseisk province, trading with north-west 
Mongolia., 

Educofton.—Education stands at a very low level. The chief 
town of every province is provided with a classical gymnasium for 
boys and a gymnasium or progymnasium for girls; but the education 
there received is not of a high grade, and the desire of the local 
population,for " real schools'” is not satisfied. Primary education 
M m a very unsatisfactory statu, and primary schools very scarce. 
The petitions for a university at Irkutsk, the money required for 
which has been freely ofiered to the government, have been refused, 
and the imperative demands of the local tradesmen for technical 
instruction have likewise met with little response. The Tomsk 
University remains incomplete, and has only 5fx> students. There 
are nevertheless eighteen scientific societies in Siberia, which issue 
publications of great value. Twelve natural histOTy ana ctlinological 
museums have been established by the exiles—the Minusmsk 
museum being the best. There are also twenty public libraries. 

Agru:uUure .—Agriculture is the cliief occupation both of the 
settled Russians and ol the native population. South Siberia has a 
very fertile soil and yields heavy crops, but immense tracts of the 
country are utterly unfit for tillage. Altogether it is estimated that 
not more than 500,000 sq. m. are suitable for cultivation. The 
^gregate is thus distributed—192,000 sq. m. in West Siberia, ao,ooo 
in Akmolinsk and Semipalatinsk, 100,000 in East Siberia, 85,000 in 
Transbaikalia, 40,000 in Amur, and 63,000 in Usuri. In the low¬ 
lands of West Siberia cultivation is earned on up to 61° N.' On the 
high plains fringing the alpine tracts on the nortli-west it can be 
carri^ on only in the south, farther north only in the valleys, 
reaching 62° N. in that of the Lena, and in the alpine tracts in only 
a few valleys, as that of the Irkut. On the high plateau all attempts 
to grow cereals liave failed, the wide trenches alone (Uda, Selenga, 
Jida) offering encouragement to the agriculturist. On the lower 
plateau, in Transbaikalia, grain is successfully raised in the Ner¬ 
chinsk region, with serious risks, however, from early frosts in the 
v^eys. South-east Transbaikalia suffers from want of water, and 
the Buriats have to irrigate their fields. Although agriculture is 
carried on on tlie upjper Amur, where land lias been deared from 
virgin forests, it raaUy prospers only below Kumara and on the 
fertile plains of the Ze^ and Silinji. In the depression between the 
Hureya range and the coast ranges it suffers greatly from tlie heavy 
July and August rains, and from immdations, while on the lower 
Amor the agriculturists barely maintain themselves by Mowing 
cereals in clearances on the slopes of the hills, so that the settiements 
on the lower Amur and Usuri continually require help from govern¬ 
ment to save them from famine. The emef ^ain-produciug regions 
of Siberia ore—the Tobol and Ishim region, the Baraba, the region 
about Tomsk and the outskirts of the Altai. The Minusinsk district, 
one of the richest in Siberia (45,000 inhaMtants, of whom 24,000 are 
nomadic), has more tlian 45,000 acres under crops. Mining, the 
second industry in point of importance, is dealt with above. 

Land Tenure .—Out of the total area of over 3,000,000,000 acres of 
land in Siberia, close upon 96 % belong to the state, while the cabinet 
of the reigning emperor owns 114,700,000 acres (112,300,000 in the 
Altai and 2,400,000 in Nerchinsk) or nearly 4 %. Pnvate property 
is insignificant in extent—purchase of land b^g permit^ only 
in the Amur region. (In West Siberia it was only temporarily per- 
>nittedini86o-iK6M.) Siberia thus offers an example of the nationali¬ 
sation of land unparalleled throughout the world. Any purchase of 
land within a xonc 67 m. wide on each side of the trans-Siberian 
railway was absolutely prohibited in 1895, and the extent of crown 
lands sold to a single person or group of persons never exceeds 1080 
acres unleas an especially useful industrial enterprise Is protected, 
and in that case the maximum is fixed at 2700 acres. The land is 
held by the Russian village communities in virtue ol the right of 
occupation. Industrial surveys, having for their abject the granting 
of land to the peasants to the extent of 40 acres per each male head, 
with 8 additional acres of wood and 8 acres as a reserve, were started 
many years ago, and after being stopped in 1887 were commenced 
again m 1898. At the present time the land aUotraents per male 
head vary greatly, even m the relatively populous region of southern 
Siberia, in the oa.se of the peasants the allotments vary on an average 
from 32 to loa acres (in some cases from 21-6 to 240 acres); the 
Transbaikal Cossadcs have about in acres per male head, and the 
Indi genous p opul ation 108 to 154 ac res._ 

* The northern limits of agriculture are 60° N. on the Units, 
62* at Yakutsk, bi’ at Aldansk, 54' 30' at Udskoi, and 53° 
to 34'’ In the interior of Kamchatka (Middendorfi, Sibirische Reiss, 
vol. iv.) 


The lotal cultivated area and the average area under crops every 
year hav; been estimated by .A. Kaufmann as follows *:— 



f 

Under Crops (Acres). | 

Province or 
Government. 

Area 

cultivated. 

Acre*.. 

Total. 

Average 
per House¬ 
hold. 

Average 
per 100 
Rihabit- 
ants. 

Tobolsk 

5,670,000 

3,270,000 

13*2 

243 

Tomsk . . . 

8,647,000 

5,259,000 

157 

310 

Yeniseisk . 

1,830,000 

977,000 

13-0 

267 

Irkutsk 

1,800,000 

910,000 

872,000 

13*2 

265 

Tratisbaikalta . 

1,415,000 

9-4 

*59 

Yakutsk 

81,000 

43,000 

0-8 

16 

Amur (Russians) 

143,000 

143,000 

19-4 

275 

South Usuri 
(peasants only) 

151,000 

151,000 

24*0 

375 


i 9 , 737 iO°o 

11,625,000 




These figures arc somewhat under-estimated, but the official figures 
are still lower, especially for Tomsk. Tillage is conducted on very 
primitive methods. After four to twelve years’ cultivation the land 
is allowed to lie tallow for ten years or more. In the Baraba district 
it is the practice to sow four different grain crops in five to seven 
years and then to let the land rest ten to twenty-five yeaurs. The 
yield from tlie principal crops fiuctuates greatly; indited in a very 
good year it is almost three times that in a very bad one. The 
southern parts of Tobolsk, nearly all the government of Tomsk 
(exclusive of the Narym region), southern Yeniseisk and southern 
Irkutsk, have in an average year a surplus of grain varying Irom 
35 to 40 % of the total crop, but in bad years the crop falls short 
of the actual needs of the population. There is considerable move¬ 
ment of grain in Siberia itself, the populations of vast portions of 
the territory, especially of the mining regions, having to rely upon 
imported com. The lorest area under supervision is about 30,000,000 
acres (in Tobolsk, Tomsk, Yeniseisk and Irkutsk), out of a total 
area of forest land of 63,000,000 acres. 

As an independent pursuit, live-stock breeding is carried on by 
the Russians in eastern Transbaikalia, by the Yakuts in the province 
of Yakutsk, and by the Buriats in Irkutsk and Trans- ,. 

baikaha, but elsewhere it is secondary to agriculture. neet. 

Botli cattle-breeding and sheep-grazing are more profit¬ 
able than dairying; but the Kirghiz herds are not well tended, being 
left to graze on the steppes all the year, where they perish from wild 
animals and the cold. The live stock includes some 180,000 camels. 

Bee-keeping is widely carried on, especially in Tomskond 
the Altai. Honey is exported to Russia. ^_The seeds of j^tolar, 
the stone-pine are collected for oil in West Siberia. 

Hunting. —^Hunting is a profitable occupation, the male population 
of whole villages in the hil^ and woody tiacts setting out m October 
for a month's hunting. The sable, howevCT, which formerly con¬ 
stituted the wealth of Siberia, is now exceedingly scarce. Squirrels, 
bears, foxes, arctic foxes, antelopes and especially deer in spring arc 
the principal objects of tiie chase. The forests on the Amur yielded 
a rich return of furs during the first years of the Russian occupation, 
and the Amur sable, although much inferior to the Yakutsk and 
Transbaikalian, was largely exported. 

Fishing. —Fishing is a valuable source of income <» the lower 
courses trf the great rivers, especially the Ob. The fisheries on Lake 
Baikal supply (heap food (the omul) to the poorer classes of Irkutsk 
and Transbaikalia. 'The native peculations of the Amur—Golds 
and Gilyaks—support themselves chiefiy by fishing, when the salmon 
enters the Amur and its tributaries in dense masses. Fish (e.g. the 
beta, salmon and sturgeon) are a staple article of diet in the north. 

Manufactures. —^Though Siberia has withm itself aU the raw 
produce necessary for prosperous industries, it continues to import 
from Russia all the manufactured articles it uses. Owing to the 
distances over which they are carried end the bad organization of 
trade, ell manufactured articles are exceedingly dear, especially in 
the east. The manufactories of Siberia employ less than 23,000 
workmen, and of these some 46 % are employed in West Siberia. 
Nearly one-third of the total value of the output represents wine- 
spirit, 23 % tanneries, 18 % tallow-melting and a considerable sum 
cigarette-making. 

It is estimated that about one-half of the Russian Ugncultural 
population supplement their income by engaging in non-agricultural 
pursuits, but not more than 18 to 22 % cjmry- on domestic trades, 
the others finding occupation in the carrying trade—which is still 
important, even since the construction of the railway—in hunting 
(chiefly squirrel-hanting) and in work in the mines. Domestic and 
potty trades are therefore developed only round Tyumefl, Tomsk and 
Irkutsk. The principal of theae trades are the weaving of carpets 
—about Tyumefl ; the making of wire sieves; the painting ot 
ikons or.aacred images ; the’making of wooden vessels and Of the 
necessaries for the carrying trade about Tomsk (sledges, wheels, &o.); 
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the preparatioif o{ felt boots and sheepskins; and the mannfacture 
of dairy utensils and machinery. Weaving is engaged in for domestic 
purposes. But all thes^teades are sporadic, and are contined to 
liistcd areas, and often oiily to a few sep^te villages. 

Commerce .—There arc no figure from wfiich even an approxunate 
idea can be gE^ed as to the value of the internal trade of Siberia, 
but it is certainly considerable. The great fair at Irbit retains its 
importance, and there arc, besides, ove* 500 fairs in Tobolsk and 
over too in other parts of the region. The aggregate returns of all 
these are estimated at ,^2,643,000 annually. The trade with the 
natives continues to be mamly the sale of spirits. 

In the external trade the escorts to Russia consist chiefly of grain, 
cattle, sheep, butter and other animal products, furs, game, feathers 
and down. The production of butter for export began only in 
1694, but grew with great rapidity. In 1902 some 1600 dairies were 
at work, tlie greater number in West Siberia, and 40,000 tons of butter 
were exported. The total trade between Russia and China amounts 
to about ^5,500,000 annually, of which 87 % stands for imports 
into Russia and 13 % for exports to China. Tea makes up nearly 
ont-half of the imports, the other commodities being silks, cottons, 
hides and wool; while cottons and other manufactured wares 
constitute considerably over 50 % of the exports. I'art of tins 
commerce (textiles, sugar, tobacco, steel good^ is conveyed by sea 
to the Pacific ports. The principal centre for the remainder (textiles 
and petroleum), conveyed by land, is Kiakhta on the Mongolian 
frontier. Prior to the building of the trans-Siberian railway a fairly 
active trade was carried on Iwtwcen China and the Amur region; 
but since the opening of that railway (in 1902-1905) the Amur 
region has seriously and rapidly dechned m all that concerns trade, 
industry, general prosperity and civiliiation. There is further an 
import trade amounting to between two and three-quarters and three 
millions sterling annually with Manchuria, to over one million sterling 
with the United States, and to a quarter to half a raillitm sterling 
with Japan. As nearly as can be estimated, the total imports into 
Siberia amount approximately to ^5,000,000, the amount having 
practically doubled between 1890 and 1902; the total exports 
average about /9,ooo,ooo. In the Far East the chief trade centres 
are Vladivostok and Rikolayevsk on the Amur, with Khabarovsk 
and Blagovyeshchcnsk, both on the Same river. For some years a 
small trade was carried on by the British Captain Wiggins with the 
mouth of tlic river Yenisei through the Kara Sea, and after his death 
in 1905 the Russians themselves endeavoured to carry farther the 
pioneer work which he had begun. 

Commmtcaitons .—Navigation on the Siberian rivers has developed 
both as regards the numlxir of steamers plying and the number of 
branch rivers traversed. In 1900, one hundred and thirty private 
and several crown steamers plied on the Ob-Irtysh river system as 
far as Seinipalatinsk on the Irtysh, Biysk on the Ob, and Achinsk 
on the Chulym. The Ob-Yenisei canal is ready for use, but its actual 
usefulness is impaired by the scarcity of water in the smaller streams 
forming part of the system. On the Yenisei steamers ply from 
Minusinsk to Yeniseisk, and to Ghilghila at its mouth; on its 
tributary, the Angara, of which some rapids have been cleared, 
though the Padun rapids have still to be rounded by land ; and on 
the Selenga. On the Inna and the Vitim there are steamers, and a 
small railway connects the Bodoibo nver port with the Olckma 
gold-washings. In the Amur system, the Zeya, tbs Bureya and the 
Arguli are navigated. 

The main line of communication is the great Moscow road. It 
.starts from Perm on the Kama, and, crossing the Urals, reaches 
Ekaterinburg—the centre of mining indust^—and TVumefl on the 
Tura, whence steamers ply via Tobolsk to Tomsk. From Tyumen 
the road pioceeds to Omsk, Tum.sk, Krasnoyarsk and Irkutsk, 
sending off from Kolyvafi a branch south to Barnaul in the Altai 
and to Turkestan. From Irkutsk it proceeds to Transbaikaha, 
Lake Baikal being crossed either by steamer or (when frozen) on 
sledges, in either case from Listvinichnoe to Mimvaya. A route 
was laid out about 1868 round the south shore of Lake Baikal in 
order to maintain communication with Transbaikalia daring the 
spring and autumn, and in 1905 the great Siberian railway was com- 
j^tod round the same extremity of the lake. From Lake Baikal 
the road proceeds to Verkbne-umnsk, Chita and Stryetensk on the 
Sbilka, whence steamers ply to the month of the Amur and up the 
Usuri and Sungacha to take Khangka. When the rivers are 
frozen communication is maintained by sledges on the Amur; but 
in spring and autumn the only continuous route down the Shilka 
and the Amur, to its moiith, is on horseback along a mountain 
path (very difficult across the Burcya range). On the lower Amur 
and on the Usuri the journey is also difficult even on horseback. 
Wen tile water in th» upper Amur is low, vessels are sometimes 
unable to reach the Shilka. Another route of importance before tiio 
conquest of the Amur is that which connects Yakutsk with Okhotsk 
or Ayan. Regular postal communication is mainta i n ed by the 
Russians between Kiakhta and Kalgan (close by Peking) across the 
desert of Gobi. 

The first railway to reach Siberia was built in 1878, when a line 
was ooi^tructed between Perm, at which point traveilera for Siberia 
B >1^ strike off from the Kama eastwards, and Ekaterin- 

Jnllwar** Furg, on the eastern slope of the Urals. In 1884 this line 
was continued as ffir as T^mefi, the head of navigation on the 


siuerun rivers. It was supposed at that time that thisJine would 
form part of the p^jtftted trans-jjiberian railway ; but it^as finally 
decitod, in 1885, to give a more southerly direction to the railway 
and to continue the Mi^ow-Samara line to*Ufa, Zlatoust in the 
Urals, and Chelyabinsk on the west Siberian pyaiiies, at the head 
oi one (% the tnbutaues of the Ob. Thence the line was continued 
across the praines to Kurgan and Omsk, and from tbere it followed 
the great Siberian highway to Krasnoyarsk and Irkutsk, and on 
round Lake Baikal to Chita and Stryetensk on the Shilka. From 
that place it was intended to push it down tile Amur to Khabarovsk, 
and finally to proceed up the Usuri to Vladivostok. The bui||jmg 
of the railway was begun at several jxiints at once in 1892; it hid, 
indeed, been started a year before that in the Usuri section. For 
reasons indicated elsewhere (»!e Russia : Railways) it iffas found 
inadvisable to continue the railroad along the Sliilka and the Amur 
to Khabarovsk, and arrangements were m^e in 189b with the Chinese 

f overnment for the construction of a trans-Manchurian railway, 
'his line connects Kaidalovo, 20 m. below Chita, with Vladivostok, 
and sends off a branch from Kbarbin, on the Sungari, tinlalny and 
Port Arthur. Those parts of it which run through Russian territory 
(in Transbaikalia 230 m.; in the neighbourhood of Vladivostok 
67 m.) were 0]>ened in 1902, and also the trans-Manchurian line 
(1000 m.), although not quite completed. A hne was constructed 
from Vl^vostok to the Amur before it became known that the 
idea: of following the latter part of the route oiiginally laid down 
would have to be abandoned. TTiis Unc, which has been in working 
order since 1898, is 479 m. long, and proceeds first to Grafskaya, 
across the fertile and (Xipulous south Usuri region, then down the 
Usuri to Khabarovsk at the confluence of that river with the Amur. 

Returning westwards, Chelyabinsk has been connected with 
Ekaterinburg (153 ro.); and a branch line has been built from the 
main Siberian line to Tomsk (54 m.). Altogether the entire railway 
system, includmg the cost of the Usuri line, the unfinished Amur 
hne, the circum-Baikal line and the eastern Chmese railway, is put 
down at a total of ,(87,555,700, and the total distance, all branches 
included, is 5413 m., of which 1070 m. arc in Chinese territory. 

History. —The shores of all tlie lakes which filled the depressions 
during the Lacustrine period abound in remains dating from the 
Neolithic Stone j)eriod; and numberless kurgatts (tumuh), furnaces 
and so on bear witness to a much denser population tlian the present. 
During tile gieat migrations in Asia from east to west many popula¬ 
tions were probably driven to the northern borders of the great 
plateau and thence compelled to descend into Siberia; succe^ing 
waves of immigration forced them still farther towards the barren 
grounds of the north, where they melted away. According to 
Radlov, the earliest iiihabitants of Siberia were the Yeniseians, 
who spoke a language different from the Ural-Altaic; some lew 
traces of them (Yeniseians, Sayan-Ostiaks, and Kottes) exist among 
tlie Sayan Mountains. The Yeniseians were followed by the Ugrv- 
Samoyedes, who also came original^ from the high plateau and 
were compelled, probably during the great migration of the Huns 
ill the ^rd century n.c., to across the Altai artO Sayan ranges and to 
enter Siberia. To them must be assigned the very numerous remains 
dating from tlie Bronze period which are scattered all over southern 
Siberia. Iron was unknown to them; but they excelled in bronze, 
silver and gold work. Their bronze oniaments and implements, 
often polished, evince considerable artistic taste; and their irrigated 
fields covered wide areas in the fertile tracts. On the whole, tiieir 
civilization stood much higher tlian that of their more recoit suc- 
cessoni. Eight centuries later the Turkish stocks of " Tnkiu " (tiie 
Chinese spellffig for " Turks "), Khagases and Uigurs—also com¬ 
pelled to migrate north-westwards from their former seats—subdued 
the Ugro-Samoyedes. These new invaders likewise left numerous 
traces of their sojourn, and two different periods may be easily 
distinguished in their remains. They wer* acquainted with iron, 
and learned from their subjects the art of bronze-casting, which 
they used for decorative purposes only, and to which they gave a 
still higher artistic stamp. Their potted is much more perfect aad 
more artistic than that of the Bronze pmiod, and their ornaments 
are accounted among tlic finest of the collections at the St Petersburg 
museum of the Hermitage. This Turkish empire of the Khagases 
most have lasted until the I3tb century, when the Mongols, under 
Jenghiz Khan, subdued them and destroyed their civilization. A 
decided decline is shown by tlie graves which have been discovered, 
until the country reached tiie low level at whidi it was found by the 
Russians on their arrival towards the close of the i6th centuiy. In 
the beginning of the i6th centum Tatar fugitives from Turkestan 
subdued the hxisdy associated tribes inhabitmg the lowlands to the 
east of the Urals. Agriculturists, tanners, merchants and moUkhs 
(priests) were called fi^ Turkestan, and sfnall prinripalities sprang 
up on the Irtysh and the Ob. These were united by Khan Ediger, 
and confiicts with the Russians who were tiien txilonizing the Urals 
brought him into collision with Moscow; bis envoys came to Moscow 
in 1555 and consented to a yearly tribute of a thousuid sables. As 
early as liie iith century the Novgorodians had occasionally pene¬ 
trate into Siberia; but the tail of the republic and the loss of Its 
nortii-eastem depedencies checked the advance M the Russians 
across the Urals. On ghe defeat of tiie adventurer Stenka Raain 
(1667-1671) many who were unwilling to submit to the iron rule of 
MOSCOW made their way to the settlements of Stroganov in Perm, 
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^ hu it that, in order to get rid ot his guests, Stroganov 
yiaf to their chief, Yerma^. that he ihotod cross the Urals 
>rfiberia, promising to help him with suppliw of food and f,rms. 
yiidoak entered Sibt^ria m 1580 with a bannd of 1636 men, following 
Tagil and Tun|. rivers. Next year they were on the Tobol, and 
*00 men successfully laid siege to Isker, tjje residence bf Khan 
Kuchum, in the neighbourhood of what is now Tobolsk. Kuchum 
fled to the steppes, abandoning his domains to Yermak, who, accord¬ 
ing to tradition,' purchased by the present of Siberia to Ivan IV. 
his own Kstoration to'favour. Yermak was drowned in the Irtysh 
in J[584 and the Cossacks abandoned Siberia. But new bands of 
hmiters and adventurers poured every year into the country, and 
were supported by Moscow. To avoid conflicts with the denser 

E ilatibns of the south, they preferred to advance eastwards along 
,cr latitudes: meanwhile Moscow erected forts and se^ed 
urers around them to supply tlie garrisons with food. Wi^n 
eighty years the Russians had reached the Amur .and the Pacihc. 
This rapid conquest is accounted for by the circumstance that neither 
Tatars ndi Tui^ were able to otter any serious resistance. In 1607— 
l6io the Tunguses fought strenuously for their independence, but 
were subdued about 1623. In 1628 the Russians reached the Lena, 
founded toe fort of Yakutsk in 1637, and two years later reached 
the Sea of Okhotsk at the mouth 01 toe Ulya river. The Buriats 
offered some opposition, but between 1O31 and 1641 the Cossacks 
erected several palisaded forts in their torrito^, and in 1648 the 
fort on the upper Uda beyond Lake Baikal. In 1643 Poyarkov’s 
boats descended toe Amur, returning to Yakutsk by the Sea of 
Okhotsk and the Aldan, and in 1649-1650 Khabarov occupied the 
banks of toe Amur. The resistance of the Chinese, however, obl^ed 
the Cossacks to quit their forts, and by toe tr^ty of Nerclunsk 
(1689) Russia abandoned her advance into toe bami of toe river, 
in 1852 a Russian military expedition under Muraviev explored the 
Amur, and by 1857 a chain of Russian Cossacks and peasants were 
settled along the whole course of the river. The accomplished fact 
was recognized by China in 1857 and i860 by a treaty. In toe same 
year in which Khabarov explored the Amur (1648) the Cossack 
Dejnev, starting from too Kolyma, sailed round toe north-eastern 
extremity of Asia through toe strait which was rediscovered and 
described eighty years later by Bering (1728). Cook in 1778, and 
after him La Perouse, settled definitively toe broad features of toe 
northern Pacific coast. Although the Arctic Ocean had been reached 
as early as the first half of the 17th century, the exploration of its 
coasts by a series of expeditions under Ovts^, Minin, ftonchishey, 
Lasinius and Laptev—whose labours constitute a brilliant page in 
the annals of geographical discovery—was begun only in toe i8tb 
century (1735-1739)- . . , 

The scientific exploration of Siberia, begun in toe period 1733 to 
174a by Messerschmidt, Gmelin, and De IMe de la Croyire, was 
followed up by Muller, Fischer and Georgi. Fallas, with several 
Russian students, laid toe first foundation of a thorough exploration 
of the topography, fauna, flora and inhabitants of toe country. 
The journeys, of Hausteen and Erman (1828-1830) were a most 
important step in toe exploration of the territory. Humboldt, 
Khrenberg and Gustav Rose also paid in the course of these years 
short visits to Siberia, and gave a new impulse to toe accumulation 
of scientific knowledge; while Ritter elaborated in his Asien (1832-- 
1859) toe foundations of a sound knowledge of tlie structwi of 
Siberia. Middendorff's Journey (1844-1845) to north-eastern Siberia 
—contemporaneous wito Castreu's journeys for the special study 
of tlie Ural-Altaian languages—directed attention to too far north 
and awakened interest in the Amur, toe basin of which soon became 
toe scene of toe expeditions of Akhte and Schwarz (1852), and later 
on (1854-1857) of the Siberian expedition to which we owe so marked 
an advance m our knowledge of East Siberia. The Siberian branch 
of the Russian Geographical Society was foundod at the same time 
at Irkutsk, and afterwards became a permanent centre for toe ex¬ 
ploration of Siberia; while the opening of the Amur and Sakhahn 
iCtracted Maack, Shmidt, Glehn, Radde and Sclirenck, whose 
works on toe flora, fauna and inhabitants of Siberia have become 
widely known. , , 

Bibuography.—A. T. von Middendorfi, Sibirische Retst (St 
Petersburg, 1848-1875); L. Schrenck, Rtisen und Forschun^en im 
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Kenuan, r*H< Lift •» Siberia (1870); Paplov, Sthenan Rivers 
■ (1878); A. E. NordenskjOld, Voyage of the Vega (1881) and Vega 
Expedf Veiemh. lahttageiser (5 vols., Stockholm, 1872-1887); 
P. p. Semenoy, Oeogr^ and Stat. Dictionary of the Russian Empire 
(in Russian, 5 vols., St Petersburg, 1863-1884)—a most valuable 
source af information, with full Wbliographical details under each 
article ; Picturesque Russia (in Russian), ed. by P. Semenov, vol. m. 
(West Siberia) and xii. (East Siberia); Scheglov, Chronology of Sib. 
Hist, from /om to iSSa; YadiintseVj Siberia (St Petersburg, 2nd 
ed., 1892, in Russian); Vagin, " Historical Documents on Siberia," 
in toe collection Sibir, vol. 1.; Yadrintsev, Siberia as a Colony 
faew ed., i8ga); F. M. Dostoievsky’s novel, buried Alive (l88r) ; 
B«mn A. von Rosen, Memoiren eines russisqhen Dehabristen Cl^-pdg, 
1870). Consult further Materials for the Study of the Economic 
Conditions of West Siberia (22 vols., St Petersburg, 1889-1898), 


condfgised in Peasant Land-Tenure and Husbandry in Tobolsk and 
Tomsk (St Petersburg, 1894), both in Russian. Simitar Materials 
for toe Altai region, published at St Petersburg by toe Cabinet of toe 
emperor, and tor Irkutsk and Yeniseisk (12 fasc., Irkutsk, itf.89- 
1893); Materials for Tfansbaikalia (16 vols., St Petersburg, 1898), 
summed up m Transbaikalia, by N. Razumov (St Petersburg, 1899). 
Other works deserving special mention are: Ermolov, Siberia as a 
Colony (3rd ed., 1894); JJarilow, Ein Beitrag eur Landmrtschaft in 
Sibirien (Leipzig, 1896). Among books of more recent pubUcation 
must be mentioned G. Krahmer, Russland in Asien (3 vols., Leipzig, 
1898-1900) and Sibirien und die grosse sibirische Eisenbahn (2nd ed., 
1900); Wirt Gerrare, Greater Russia (London, 1903); J. F. Fraser, 
The Real Siberia (London, 1902); P. Kropotkin, Orographie de la 
Sibirie (Brussels, 1904) i P. Leroy-Beaulieu, La Rinovation de I'Asie 
centrale (Paris, 1900) ; J. Stadling, Through Siberia (London, 1901): 
S. Turner, Siberia (London, 1906); G. F. Wright, Asiatic Russia 
(2 vols., London, 1903) ; L. Deutsch, Sixteen Years in Siberia 
(Eng. trans., Loudon, 1905); V. Dolgorukov, Guide through Siberia 

r l ed., Tomsk, 1898, in Russian, with summaries in I^ench): 

N. de Koulomzine, Le Trans-sibtrien (Paris, 1904); Bishop of 
Norwich, My Life in Mongolia and Siberia (London, 1903); S. 
Patkanov, Essai d'une statistique et d'une giographie des peuples 
paltoasiatiques de la Sibirie (St Petersburg, 1903); M. P. de Semenov, 
La Russie extra-europienne et polaire (Paris, 1900); J. W. Bookwalter, 
Siberia and Central Asia (Springfiela, Ohio, 1899); Siberia and the 
Great Siberian Railway, by Ministry of Finance (Eng. trans., ed. by 
J. M. Crawford, St Petersburg, 1893, vol. v. for flora). Climatological 
Atlas of the Russian Empire, by toe Physical Observatory (St 
Petersburg, 1900), gives data and observations covermg the period 
1849-1899. A full bibUography wdl be found in toe Russian Ency¬ 
clopaedic Dictionary, as also in Mezhov, Siberian Bibliography (3 vols., 
St Petersburg, 1891-1892), and in A. Pypin's History of Russian 
Ethnography, vol. iv. (P. A. K.; J. T. Bs.) 

SIBl, a town and district of Baluchistan. The town is now 
an important junction on the Sind-Peshin railway, where 
the Harnai line and the (Juetta loop line meet, near the entrance 
of the Bolan pass, 88 m. S.E. of Quetta. Pop. (1901) 4551. 
The district, which was constituted in 1903, has an area of 
4152 sq. m.; pop. (1901) 74,555. Tlie greaterpart became British 
territory by the treaty of Gandamak in 1879; the rest is ad¬ 
ministered under a perpetual lease from the khan of Kalat. 
Political control is alw exercised over the Marrf-Bugti country, 
with an additional area of 7129 sq. m.; pop. (1901) 38,919. 
Besides the town of Sibi, the district contains the sanatorium 
of Ziarat, the summer residence of the government. 

Sec SiH District Gasetteer (Bombay, 1907). 

SIBONGA, a town of the province of Cebu, island of Cebu, 
Philippine Islands, on the E. coast, 30 m. S.W. of Cebu, the 
capi^. Pop. (1903) 25,848. Sibonga is an agricultural town 
with a port for coasting vessels, and is served by a railway. 
The principal products are Indian com and tobacco. The dimate 
is hot, but healthy. The language is Cksbd-Visayan. 

SIBPUR, a town of British India, in the Hugh district of 
Bengal, on the right bank of the river Hugh, ojiposite Calcutta. 
It is a suburb of Ho'wrah. It contains jute-mills, a ilour-miU, 
rope-works, brick-works and other industrial establishments; 
the royal botanical garden; and the engineering college with 
electrical and mining departments and a boarding-house. 
The college, of gothic architecture, was origin^y buUt for a 
missionary institution, as the Bishop’s College, in 1824. It-has 
recently been decided to remove it to Ranchi, in Chota Nagpur. 

SIBSAGAR, a town and district of British India, in eastern 
Bengal and Assam. The town is situated on the Dikhu river, 
about 9 m. from the left bank of the Brahmaputra, being pictur¬ 
esquely built round a magnificent tank, covering an area of 
114 acres. Pop. (1901) 5712. In 1907 the transfer of the 
district headquarters to Jorhak (pop. 2899), on the Disai river, 
was sanctioned. 

The District of Sibsagar has an area of 4996 sq. m. It 
consists of a level plain, much overgrown with grass and jungle, 
and mtersected by numerous tributaries of the Brahmaputra. 
It is divided by tlie little river Disai into two tracts, which differ 
in soil and general appearance. The surface of the eastern 
portion is ■very flat, the general Iwel being broken only by the 
long lines of embankments raised^y the Ahom kings to serve 
both as roadways and as a protection against floods. The soil 
consists of a heavy loam of a whitish colour, which is welbadapted 
for rice cultivation. West of the Disai, though the surface 
soil is of the same character, the .general aspect is diversified 
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by the protrusion of the subsoil, which consists of a stiff clay 
abounding in iron nodi^, and is furrowed by frequent ravines 
arid water-courses, which divide th^ cultivable fields into 
innumerable small sunken patches or kolas. The chief river is 
the Brahmaputra, which is navigable throughout the year by 
steamers. The tributaries of the Brpunaputra comprise the 
Dhaneswari, the Dihing, the Disang and the Dikhu, all flowing 
in a northerly direction from the Naga Hills. Included within 
the district is the island of Maguli, formed by the silt brought 
down by the Subansiri river from the Himalayas and deposited 
in the wide channel of the Brahmaputra. Co^, iron, petroleum 
and salt are found. The climate, like that of the rest of the 
Assam valley, is comparatively mild and temperate, and the 
annual rainfall averages about 94 in. 

In 1901 the population was 597,969, showing an increase of 
24 % in the decade. Sibsagar is the chief centre of tea cultivation 
in the Brahmaputra valley, which was introduced by the Assam 
Company in 1852. It contains a large number of well-manned 
tea-gardens, which bring both men and money into the province. 
There are also several timber mills. The Assam-Bengal railway 
serves the southern part of the district, and a light railway 
connects this line with Kalikamukh on the Brahmaputra, itself 
an important highway of communication. 

On the decline of the Ahom dynasty Sibsagar, with the rest 
of the Assam valley, fell into the hands of the Burmese. As 
a result of the first Burmese war (1824-1826) the valley was 
annexed to British India, and the country now forming Sibsagar 
district, together with the southern portion of L^himpur, 
was placed under tlie rule of Raja Purandhar Singh, on his 
agreeing to pay a tribute of £5000. Owing to the raja’s misrule, 
Sibsagar was reduced to a state of great poverty, and, as he was 
unable to pay the tribute, the territories were resumed by the 
government of India, and in 1838 were placed under the direct 
management of a British officer. 

S(ie Sibsagar District GaztUeer (Allahabad, *1906). 

SIBTHORP, JOHN (1758-1796), English botanist, was bom 
at Oxford on the 28th of October 1758, and was the youngest 
son of Dr Humphrey Sibthorp (1713-1797), who from 1747 
to 1784 was Sherardian professor of botany at Oxford. He 
graduated at Oxford in 1777, and then studied medicine at 
Edinburgh and Montpellier. In 1784 he succeeded his father in 
the Sherardian chair. Leaving his professorial duties to a 
deputy he left England for Gottingen and Vienna, in preparation 
for a botanical tour in Greece (1786). Returning to England 
at the end of the followii^ year he took part in the foundation 
of the Linnaean Society in 1788, and set to work on a flora of 
Oxfordshire, which was published in 1794 as Flora Oxoniensis. 
He made a second journey to Greece, but developed consumption 
on the way home and died at Bath on the 8th of February 1796. 
By his will he bequeathed his books on natural history and 
agriculture to Oxford university, where also he'found^ the 
Sibthorpian professorship of rural economy, attaching it to 
tllfe chaur of botany. He directed that the endowment should 
first be applied to the publication of his Flora Graeca and Flmae 
Graecae Prodromus, for which, however, he had done little 
beyond collecting some three thousand species and providing 
the plates. The task of preparing the works was undertideen 
by Sir J. E. Smith, who issued the two volumes of the Prodromus 
in 1806 and 1813, and six volumes of the Flora Graeca between 
1806 and 1828. The seventh appeared in 1830, after Smith’s 
death, and the remaining three were produced by John lindley 
between 1833 and 1840. 

Another member of the family, Ratra Waido Sibtbokp 
(1792-1879), a grandson of Dr Humphrey Sibthorp, was a 
well-known EngUsh divine. He was raucated at Oxford and 
took Anglican orders in 1815. He became known as a prominent 
“evangelical” in London, but in 1841 was received into tiie 
Roman Church. Two years latw he returned to the Anglican 
Church, though he was not readmitted to the ministry till 1857. 
Finally he re-entered the Roman communion in 1865, but on 
his death in 1879 he was, by his own request, buried according 
to the service of the Engli^ Church. His elder brother, Colokei. 


• 

Chakles de Last JValdo Sibtrosp (17S3-1855), vpreKnted 
Lincoln in parliament from 1826 untd his deato, except for a 
short period in 1833-1^, and was notorious for tte vigour with 
which Jie express^ his opiniims and for hi% opposition to the 
Catholic Emancipation Bill and the Reform Bill The eldest 
son of Colonel Sibthorp, Gervaise Tottenham Waldo Sis- 
THOSP (1815-1861), was also M.P. for Lincoln. 

SIBYLLINE ORACLES, a collection of Apocalyptic writiagi, 
composed in imitation of the heathen Sibylline books 4 ^ 
Sibyls) by the Jews and, later, by the Christians in their efforts 
to win the heathen world to their faith. The fact Miat they 
copied the form in which the heathen revelations were conveyed 
(Greek hexameter verses) and the Homeric'language is evidence 
of a degree of external Hellenization, which is an important fact 
in the histoiy of post-exilic Judaism. Such was the activity 
of these Jewish and Christian missionaries that their imitationa 
have swamped the originals. Even Virgil in his fourth Eclogue 
seems to have used Jewish rather than purely heathen oracles. 

The extant fragments and conglomerations of the Sibylline 
oracles, heathen, Jewish and Christian, were collected, examined, 
translated and explained by C. Alexandre in a monumental 
edition full of exemplary learning and acumen. On the basis 
of his results, as they have been scrutini/ed by scholars like 
Schiirer and Geffcken, it is possible to disentangle some of the 
different strata with a certain degree of confidence.— 

1. Book III. contains Jewish oracles relative to the Golden 
Age established by Roman supremacy in the East about the 
middle of the 2nd century b.c. (especially 175-181: cf. 1 Macc. 
viii. 1-16). The evacuation of Egypt by Antiochus Epiphanes 
at the bidding of the Roman ambassadors suits the warning 
addressed to “ Greece ” (732-740) against overweening ambition 
and any attempt upon the Holy City, which is somewhat 
strangely enforced by the famous Greek oracle, “ Let Camarina 
be, ’tis best unstirr^.” Older then these are the Babylonian 
oracle (97-154) and the Persian (381-387). A later Jewish 
oracle (46-62) refers to the wars of the second Triumvirate of 
Rome, and the whole compilation seems to come from a Christian 
redactor. 

2. Book IV. is a definite attack upon the heathen Sibyl-7- 
the Jews and Christians did not attempt to pass off their 
“ forgeries ” as genuine—^as the m*buthpiece of Apollo by a Tew 
who speaks for the Great God and yet us6s a Greek review (49- 
114) of ancient history from the Assyrian empire. There are 
references to the legendary escape of Nero to Parthia (119-124) 
and the destruction of Jerusalem in a.d. 70 (130-136). 

3. Book V. contains a more developed form of the myth of 
Nero redivimts in which a panegyric on him (137-141) has been 
brought up to date by some Jew or Christian, and eulogies of 
Hadrian and his successors (48-51) side by side with the 

of the miserable death of Titus in quittance of his destructioa 
of Jerusalem (411-413) which probably represents the hope of 
the zealots who survived it 

.4. The remaining books appear to be Unistian (some heretical) 
and to belong to the and and 3rd centuries. 

Editions. —C. Alexandre (Paris, 1841, 2 vols.; 1869, i vflE) f 
Rzach (Prague, 1891; text and appendix of sources); Geffcken 

8 (Leipzig, 1902: text with full apparatus of variants, sources and 
araUel passages); see also his Komposition und EnUtekungsteit des 
raeuta Sibyllina (Leipzig, 1902). An annotated Eng. tram, was 
undertaken in 1910 by H. C. O. Lanchester. For references to 
modem literature see Schfirer, Gesekiehte des fudiseken Volhss, iff. 
(4tti ed.), SS 5 - 59 *. U- H. A. H.) 

SIBYLS > (Stbyllae), the name given by the Greeks and Romans 
to certain women who prophesied under the inspiration of « 
duty. The inspiration mamfested itself outwardly in distorted 
features, foaming mouth and frantic gestures. Homer does not 
refer to a Sibyl, nor does Herodotus. The first Greek writer, 
so far as we know, who does so is Heraclitus (c. 500 3.&). As 
to the number and native countries of the Sibyls much diversity 
of opinion prevailed. Plato only speaks of one, but in course 
of ome the'number increased to ten according to Lactantius 
1 The word i« usually derived from Sie./SeXAa, the Doric form of 
6 ee 0 /bvXi) (“Will of God). 
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(quoting ^rom Varro): the Babylonian or JPersian, the Libyan, ] 
the Cimmerian, the Delphian, tte Erythraean^ the Samian^ the 
Cumaean, the Hellgspontine, the Phryxian and the Tiburtine. 
Hie Sibyl of who(a we hear most is Erythraean, generally^ 
identified with the Cumaean, whom Aeneasnconsulted before his 
descent to the lower world (Aeneid, vi. lo); it was she who sold 
to Tarquin the Proud the Sibylline books. She first ofiered liim 
nine; when he refused them, she burned three and offered him 
tl^^remoining ^ at the same price; when he again refund 
them, she burned three more and offered him tlie remaimng 
three stiU at the same price. Tarquin then bought them (Dion. 
Hatic. iv. 62). He entrusted tliem to the care of two patricians ; 
after 367 b.c. ten custodians were appointed, five patricians 
and five plebeians; subsequently (probably in die time of Sulla) 
their nunrber was increased to fifteen. These officials, at the 
command of the senate, consulted the Sibylline books in order 
to discover, not exact predictions of definite future events, but 
the religious observances necessary to avert extraordinary 
calamities (pestilence, earthquake) and to exjuate prodigies in 
cases where the national deities were unable, or unwilling, to 
help. Only the interpretation of the oracle which was con¬ 
sidered suitable to the emergency was made known to the pubhc, 
not the oracle itself. An important effect of these books was 
the grecizing of Roman religion by the introduction of foreign 
deities and rites (worshipped and practised in the Troad) and 
the amalgamation of national Italian deities witii the correspond¬ 
ing Greek ones (fully discussed in J. Marquardt, Staatsver- 
wdtung, iii., 1885, pp. 42,350, 382). They were written in hexa¬ 
meter verse and in Greek; hence the college of curators was 
always assisted by two Greek interpreters. The books were 
kept in the temple of Jupiter on the Gipitol and shared the 
destruction of the temple by fire in 83. After the restoration 
of the temple the senate sent ambassadors in 76 to Erythrae to 
collect the oracles afresh and tliey brought back about 1000 
verses ; others were collected in Ilium, Samos, Sicily, Italy and 
Africa. In the year la b.c. Augustus sought out and burned 
a great many spurious oracles and subjected the Sibylline books 
to a critical revision; they were then placed by him in the 
temple of Apollo Patroiis on the Palatine, where we hear of them 
still existing in a.d. 363. They seem to have been burned by 
StiUcho shortly after 400. According lo the researches of R, H. 
Klausen {Aen'tas uni' die Penaien, 1839), the oldest collection of 
Sibylline oracles appears to have been made about the time of 
Solon and Cyrus at Gergis on Mount Ida in tlie Troad ; it was 
attributed to the Hellespontine Sibyl and was preserved in the 
temple of Apollo at Gergis. Thence it passed to Erythrae, 
where it became famous. It was this very collection, it would 
appear, which found its way to Cumae and from Cumae to 
Rome. 

Some genuine Sibylline verses are preserved in the Book of Marvels 
Havitwrlur) Of Phli^on of Tralles (and century A.D.). See 
H. Diels, Sibyllinisohe Sldtter {1890). On the subject generally 
see J. Marquardt as above; A. Bouch6-Leclerq. La Divination 
duns t'antiquiU (1879-1882); E. Maass, De SibyUarum indicibus 
(1879); 0. Schultcss, Die dbyliinischen Bitcker in Rom (1895; 

I wiAh references to authorities in notes). 

SIOANI, in ancient geography, generally regarded (together 
with the Elymi) as the oldest inhabitants of Sicily. Sicania 
(the country of the Sicani) and the Siculi {q.v.) or Siceli are 
mentioned m Homer {Odyssey, xx. 383, xxiv. 307), the latter 
apparently being known to the Greeks as slave-dealers. There 
existed considerable difference of opinion among the ancients as 
to the origin of the Sicani. From the similarity of name, it 
would ibe natural to identify them with the Siculi, but ancient 
authorities expressly state Hiat they were two distinct peoples 
(see Sicily: Hist^, ad init.). At first the Sicani occupied 
nearly the whole of the island, but were gradually driven by the 
Siceli into the interior and the N. and N.W. Tl»y lived chiefly 
in small towns and supported themselves by agriculture. Hiese 
towns were not subject to a single king, but each had its own 
ruler and constitution. The most important of the towns to 
which a Sicanian origin can be with certainty assi^ed and 
whose site can be determined, are: Hyccara (Mura di Carint), 
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taken* and plundered by the Athenians during the Sicilian 
expedition (415 n.c.); Omphake, between Agrigentura {Girgenii) 
and Gela ( Terranova) ; and Camicus (sitfi unknown), the residence 
of the mythical Sicanikn king (ocalus, constructed for him by 
Daedalus {q.v.), to whom he had given shelter when pursued by 
Minos, ku^ of Crete. 

SIOARO. ROOH-AMBftOISE CUCDRRON (1742-1822), French 
abb6 and instructor of deaf-mutes, was bom at Le Fousseret, 
Haute-Garonne, on the 20th of September 1742. Educated 
as a priest, he was made principal of a school of deaf-mutes at 
Bordeaux in 1786, and in 1789, on the death of the Abb6 de 
rfip6e (see ’krist), succeeded him at Paris. Ills chief work was 
his Cours d’inslruciion d’un sourd-muet de naissance (1800). 
See Deaf and Dumb. The Abb<5 Sicard managed to escape any 
serious harm in the political troubles of 1792, and became a 
member of the Institute in 1795, but the value of his educational 
work was hardly recognized tUl shortly before his death at Paris 
on the loth of May 1822. 

SICILY (Ital. Sicilia), an island of the Mediterranean Sea 
belonging to the kingdom of Italy, and separated from the 
nearest point of the mainland of Italy only by the Straits of 
Messina, which at their narrowest part arc about 2 m. in width. 
It is nearly bisected by the meridian of 14° E., and by far the 
greater part lies to the south of 38° N. Its southernmost point, 
however, in 36° 38' N. is 40' to the north of Point Tarifa, the 
southernmost point'of Spain and of the continent of Europe. 
In shape it is rouglily triangular,' whence the ancient poetical 
name of Trinacria, referring to its three promontories of Pelorum 
(now Faro) in the north-east, Pachynura (now Passero) in the 
south-east, and Lilybaeum (now Boeo) in the west. Its area, 
exclusive of the adjacent small islands belonging to the comparti- 
mento, is, according to the calculations of the Military Geographi¬ 
cal Institute of Italy, 9860 sq. m.; while the area of the whole 
compartimento is 9936 sq. m. 

The island occupies that part of the Mediterranean in which 
the shallowing of the waters divides that sea into two basins, 
and in which there are numerous indications of frequent changes 
in a recent geological period. ITie channel between Cape Bon 
in Tunis and the south-west of Sicily (a distance of 80 m.) is, 
on the whole, shallower than the Straits of Messina, being for 
the most part under 100 fathoms in depth, and exceeding 200 
fathoms only for a very short interval, while the Straits of 
Messina, have almost everywhere a depth exceeding 150 fathoms. 
The geological structure in the neighbourhood of this strait 
shows that the island must originally have been formed by a 
rupture between it and the mainland, but that this rupture must 
have taken place at a period long antecedent to the advent of 
man, so that the name Rhegium cannot be based even on the 
tradition of any such catastrophe. The mountain range that 
runs out towariis the north-east of Sicily is composed of crystal¬ 
line rocks precisely similar to those forming the parallel range 
of Aspromonte in Calabria, but both of these are girt about hy 
sedimentary strata belonging in part to an early Tertiary epoch. 
That a sub^quent land connexion took place, however, by the 
elevation of the sea-bed there is abundant evidence to show; 
and the occurrence of the remains of African Quaternary 
mammals, such as Elephas meridionalis, E. antiquus. Hippo¬ 
potamus pentlandi, as well as of those of still living African forms, 
such as Elephas ajricanus and Hyaena crocuia, makes it probable 
that there was a direct post-Tertiary connexion also with the 
African continent. 

The north coast is generally steep and cliff-bound, and 
abundantly provided with good harbours, of which that of 
Palermo is the finest.' In the west and squth, and in the south 
part of the east side, the hills are much lower and recede farther 
from the sea. The coast is for the most part flat, more regular 
in outline and less favourable to shipping, while in the east, 

1 The same ’S/matpla was do doubt suggested by the Bptmidii 
of Homer (which need not, however, be Sic%), and the geo^phy 
was then fitted to the apparent meaning given to the namoby the 
change. But of these three so-called promontories the last Is not a 
true promontory, and it is more accurate to treat Sicily as having a 
\ fourth side on the west. 
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where the sea-bottom sinks rapidly down towards the eastern 
bajin of the Mediterrallfcan, steep rodcv coasts prevail except 
opposite the plain of Catania. Jn the nmhem half of this coast 
the lava streams of Mount Etna stand out for a distance of about 
20 m. in a line of bold dills and promontories. At various points 
on the east, north and west coasts thel^e are evidences of a rise 
of the land having taken place within historical times, at Trapani 
on the west coast even within the 19th century. As in the rest 
of the Mediterranean, tides are scarcely ob^rvable ; bat at 
several points on the west and south coasts a curious oscillation 
in the level of the waters, known to the natives as the marrobbio 
(or marobia), is sometimes noticed, and is said to be always 
preceded by certain atmospheric signs. This consists in a sudden 
rise of the sea-level, occasionally to the height of 3 ft., sometimes 
occurring only once, sometimes repeated at intervals of a minute 
for two hours, or even, at Mazzara, where it is most frequently 
observed, for twenty-four hours together. 

The surface of Sicily lies for the most part more than 500 ft. 
above the level of the sea. Caltanissetta, which occupies the 
middle point in elevation as well as in respect of geographical 
situation, stands 1900 ft. above sea-level. Considerable mount¬ 
ains occur only in the north, where the lower slopes of all the 
heights form one continuous series of olive-yards and orangeries. 
Of the rest of the island the greater part forms a plateau varying 
in elevation and mostly covered with wheat-fields. The only 
plain of any great extent is that of Catania, watered by the 
Simeto, in the east; to the north of this plain the active volcano 
of Etna rises with an exceedingly gentle slope to the height of 
10,868 ft. from a base 400 sq. m. in extent. This is the highest 
elevation of the island. The steep and narrow crystalline ridge 
which trends north-eastwards, and is known to geographers fy 
the name of the Peloritan Mountains, does not reach 4000 ft. 
The Nebrodian Mountains, a limestone range connected with 
the Peloritan range and having an east and west trend, rise to a 
somewhat greater height, and farther west, about the middle 
of the north coast, the Madonie (the only one of the groups 
mentioned which has a native name) culminate at the height 
of nearly 6500 ft. From the western end of the Nebrodian 
Mountains a lower range (in some places under 1^00 ft. in height) 
winds on the whole south-eastwards in the chrection of Cape 
Passaro. With the exception of the Simeto, the principal 
perennial streams—^the Salso, the Platani and the Belice—enter 
the sea on the south coast. 

Geology.' —In general, the older beds occur along the northern 
coast, and progressively newer and newer beds arc found towards 
the south. Folding, however, has brought some of the older beds 
to the surface in the hills which lie to the north and north-east oi 
Sciacca. The Monti Pcloritani at the north-eastern extremity of the 
island consists of gneiss and crystalline schists; but with this ex¬ 
ception the whole of Sicily is formed of Mesozoic and later deposits, 
the Tertiary beds covering by far the greater part. Triassic rocks 
form a discontinuous band along the northern coa.st, and arc especially 
well developed in the neighbourhood of Palermo. They rise again 
tObthe surface in the southern part of the island, in the hills which 
lie to the north of Sciacca and Bivona. In both areas they are 
accompanied by Jurassic, and occasionally by Cretaceous, beds; 
but of the latter there are only a few small patches. In the south¬ 
eastern part of the island there are also a few very small outcrops 
of Mesozoic beds. The Eocene and Oligocene form a broad belt 
along the northern coast, very much more continuous than the 
Mesozoic band, and from this belt a branch extends southwards to 
Sciacca. Another patch of considerable size lies to the east of 
Piazza-Armerina. Miocene and Pliocene deposits cover nearly the 
whole of the country south of a line drawn from Etna to MaiiuJa ; 
and there is also a considerable Miocene area in the north about 
Mistretta. Volcanic lavas and ashes of a recent geological period 
form not only the whole of Etna but al.so a large part ca the Monti 
Iblei in the south. Sgiali patches occur also at Pachino and in the 
bills north of Sciacca 

CHmtOe. —The climate of Sicily resembles that of the other lands 
in the extreme south of Europe. As regards temperature, it has the 
warm and equable character which belongs to most of the Mediter¬ 
ranean region. At Palermo (where continuous observations have 
been made since 179I) the ran^ of temperature between the mean of 

^ A general account of the geology of the island will be found In 
L. Baldacci, Descrinon* geologioa 4 eu‘ isola di Sidliei (Rome, 1886), 
with map. For fuller and later information reference should M 
made to the publications of the Realc Comitato Geologico d' Italia. 


the (oldest and that of the hottest month is little greater than at 
Greenwich. The mean temperature of January (51}° F.) is nearly 
as high as that of OctoSfcr in the south of I&gl^d, that of July 
{77° F.l^bout 13“ warmer than the correspondiAg month at Green¬ 
wich. In only sevensof the thirty years, 1871-1900, was the ther¬ 
mometer observed to sink below the freezing-point; frost thus 
occurs in the island even on the low grounds, tliough never for more 
than a few hours. Un tlie coast snow is seldpm seen, but it dex-s fall 
(Kcasionally. On the Madonie it lies till June, on Etna till July. 
The annual rainfall except on the higher mountains does not ngfib 
30 in., and, as in other parts of the extreme south of Europe, it 
occurs chieliy in tlie winter months, while the thre^ months 
(June, July and August) are almost quite dry. During these months 
the whole rainfall does not exceed 2 in., except on the slopes of the 
mountains in the nortli-cast. Hence most of the ctreams dry up in 
summer. The chief scourge is tlie sirocco, which is experienced in its 
most characteristic form on the north coast, as an oppresj^c, parch¬ 
ing, hot, dry wind, blowing strongly and steadily from the south, the 
atmosphere remaining through the whole period of its duration 
leaden-coloured and hazy in consequence of the presence of immense 
quantities of reddish dnst. It occurs most frequently in April, and 
then in May and September, but no month is entirely free from it. 
Three days are the longest period for which it lasts. The same name 
is sometimes applied to a moist and not very hot, but yet oppressive, 
south-east wind which blows from time to time on the cast coast. 
Malaria occurs in some parts of the island. 

J^lora. —The flora of iiicily is remarkable for its wealth of species ; 
but, comparing Sicily with other islands that have been long separ¬ 
ated from the mainland, the number of endemic species is not great. 
The orders most abundantly represented are the CompSsilae, CrVci- 
ierae, Lahiatac, Caryophyllaceae and Scropkuiariaceae. The Sosaoeae 
are also abundantly represented, and among them arc numerous 
species of tlie rose. The general aspect of the vegetation of Sicily, 
however, has been greatly aflccted, as in other parts of tlic Mediter¬ 
ranean, by tlie introdudtiun of plants within historical times. Being 
more densely populated than any other large Mediterraneau island, 
aud having its population dependent chiehy on the products of the 
soil, it is nccussanly more extensively cultivated than any other of 
the larger islands rmerred to, and many of the objects of cultivation 
are not originally natives oi the island. Not to mention the olive, 
which must have been introduced at a remote period, all the members 
of the orange tribe, the agave and the prickly pear, as well as otiicr 
plants highly characteristic of Sicilian scenery, have been introduced 
since the beginning of the Christian em. With respect to vegetation 
and cultivation tluee zones may be distinguished. The first reaches 
to about lOoo ft. above sea-level, the upper limit of the members 
of the orange tribe ; the second ascends to about 3300 ft., the limit 
oi the growth of wheat, the vine and the hardier evergreens; and 
the third, that of forests, reaches (rom about 3300 it, upwards. 
But it is not merely height that determines the general character 
of the vegetation. The estivated trees of Sicily mostly demand such 
an amount of moisture as con be obtained only on the mountain 
slopes, and it is worthy of notice that the structure of the mountains 
is peculiarly favourable to the supply of this want. The hmestoncs 
of which they are mostly composed act like a sponge, absorbing 
the rain-water througn their innumerable pores and lissuros, and thus 
storing it up in the interior, afterwards to allow it to well forth in 
springs at various elevations lower down. In this way the irrigation 
which is absolutely indispensable for the members oi the orange tribe 
during the dry season is greatly facilitated, and even those trees 
for which irrigatian is not so indispensable receive a more anqpie 
supply of moisture during the ramy season. Hence it is that, 
while the plain of Catania is almost treeless and tree-cultivation is 
comparatively limited in the west and Bouth,*where the extent oi land 
under 1600 ft. is considerable, the whole of the north and north-east 
coast from the Bay of CasteUammare round to Catania is an endless 
succession of orcbstfds, in which oranges, citrons and lemons altenlMs< 
with olives, almonds, pomegranates, figs, carob trees, pistachios, 
mulberries and vines. The limit in height of the (dive is about 
2700 ft., and that of the vine about 3500 ft. The lemonis really grown 
upon a bitter orange tree, grafted to bear the lemon. A consider¬ 
able silk production depends on the cultivation of the mulberry in 
the neighbourhood of Atessina and Catania. Among other trees and 
shrubs may be mentioned the sumach, the date-palm, the plantain, 
various bamboos, cycads and the dwarf-palm, the last of which 
grows in some parts of Sicily more profusely than anywhere else, 
and in the desolate region in the south-west yields almost the only 
vegetable product of importance. The ArUHdo Donax, the tallest of 
European grasses, is lately grown for vine-stakes. 

Papulation .—^Tlie area and population of the several provinces 
aie shown in the table on the next page. Thus betwe^ 1881 and 
1901 the popuUtrion increased at the rate of 2915'%. The 
average density is extremely high for a country wlwh lives 
almost exclusively by agricultuK, and is much higher than the 
average for Italy m general, 293 sq. m. In 1905 the popula¬ 
tion was 3,568,124, the rate ^ increase being oiSy 4-4 "0 
annum; the low rate is due to emigration. 
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Province 

, ^rea in 
^ scj. m. 

Populatio^ 

—-- 

Population 

1901.' 

No. of 
Communes. 

«. 

l^ensity 
per sq. m. 
1901. 

Caltanissetta . 

1263 

266,379 

' 329,449 

28 

262 

Catania . 

1917 

563.457 

7 « 3,598 

63 

371 

Girgenti . 

1172 

312,487 

380,666 

41 

317 

Messina . 

1546 

460,924 

550,895 

97 

440 

P^ermo . 

1948 

699,251 

796,151 

76 

403 

Syracuse. 

1442 

341.526 

433,796 

32 

296 

Trapani . 

948 

283,977 

373,569 

20 

373 


9936 

•2,927,901 

3,568,124 

357 

Av. 352 


• In iHtii, 2,392,414; m 1S71, 2,5K4,og9. 

The chiff towns in each of these provinces, with their communal 
populations in 1901, are as ioUow : Caltarussetta (43,023), Castro- 
giovanni (2(1,081), Piassa Armerina (24,119), Terranova (22,019), 
San Catuido (18,090) ; Catania (146,504), Caltagirone (44,527), 
Acireale (35,203), Giarre (2(1,194), I’atern6 (22,857), l^ranforte 
(21,23b), Bronte (20,100), Vuzini (18,013), Agira (17,634), Nicosia 
(15,811), Granimichele (15,017); Girgentt (24,872), Canicatti 
(24,687), Sciacca (24,645), Licata (22,993), Fa vara (20,403); Messtna 
(147,106), Kacalmuto {16,028), Palma (14,384), Barcellona (24,133), 
Milazzo (16,214), Mistretta (1^041); Palermo (305,716), Partinico 
(23,668), Monreale (23,556), Termini Imereso (20,633), Bagheria 
(18,329), Corleone (16,350), Cefalh (14,518) ; Syracuse (31,807), 
Modica (49,931), Kagusa (32,453), Vittoria (32.219), Comiso (25,837), 
Noto (22.284), Lentini (17,100), Avola (16,301), Scicli (16,220), 
Palazzolo Acreida (15,106) ; Trapani (61,448), Marsala (57,824), 
Alcamo (51,798), Monte S. Giuliauo (29.824), Caatelvetrano (24,510), 
Castellammare del Golfo (20,665), Mazzara del Vallo (20,044), Salemi 
(17,139). 

The archieptscopal sees (the sufiragan sees, if any, being placed 
after each in brackets) are Catania (Acireale), Messina (Lipari, 
Nicosia, Patti), Monreale (Caltanissetta, Girgunti), Palermo ^Cefalh, 
Mazara, Trapani), Syracuse (Caltagirone, Noto, Piazza Armerina). 

Agriculture. —Sicily, formerly called the Canary of Italy, ex¬ 
ported grain until the end of the 18th centu^. Now, although the 
island still produces every year some 15 million bushels, the supply 
barely suffices for the consumption of a population of which bread 
is almost the exclusive diet. The falhiig-ofi in tlie exportation of 
cereals is not a consequence of any decadence in Sicilian agriculture, 
but rather of the increase of population, which nearly doubly 
within the 19th century. Two tjrpes of agriculture prevail in 
Sicily—the extensive and the intensive. The former covers mainly 
the interior of tte island and half the soutliom coast, while the 
latter is generally adopted the eastern and northern coasts. 
Large holdings of at least 500 hectares (a hectare equals about 
2^ acres) are indispensable to the profitable pursuit of extensive 
agriculture. These holdings are usually called /eudi or latifouii. 
Their proprietors alternate the cultivation of wheat with that of 
barley and beans. During the years in wliich the soil is allowed to 
lie fallow, the grass and weeds which spring up serve as pasture for 
cattle, but the poverty of the pasture is such that at least two 
hectares are required for ttie maintenance of every animat. This 
poverty is due to the lack of rain, which, though attaining an amiual 
average of 29 in. at Palermo, reaches only 21 m. at Syracuse on ^ 
east coast,^nd about 19^ in. at Caltanissetta, on the central high 
plateau, ^e system of extensive cultivation proper to the latifondi 

S ives an annual average gross return of about 200 lire per hectare 
(3, 4s. 3d. per acre). 

intensive agriculture tin Sicily is limited to fruit trees and fruit¬ 
bearing plants, and is not combined with the culture of cereals and 
vMetables, as in central and parts of nortliem Italy, Originally 
• tni Sicilian system was perhaps due to climatic difficulties, but 
now it hi recognized in most cases to be more rational than com¬ 
bined culture. Large extents of land along ^e coasts are therefore 
exclusively cultivatod as vineyards, or as olive, orange, and lemon 
groves. Vineyards give an annual gross return of between ,^11 
and £13 per acre, and orange and lemon groves between and 
/48 per acre. The by-products of the citrus-essences, citrate of 
ume, Ac. are also of some importance. Much damage is done by 
the olive fly. Vegetables arc grown chiefly in the neighbourhood 
of largt cities. Almonds are freely cultivated, and they seem to be 
the only trees susceptible also of cultivation upon the latifondi 
together with grain. A large export trade in almonds is carried on 
with north and central Europe. Hazel nuts are grown in woods 
at a level of more than 1200 ft. above the sea. These also are largely 
exported to central Europe for use in the manufacture of chocolate. 
Tbit locust b^ (used lor forage), figs, and peaches are widely grown, 
while in certain special zones the pistadhio and the manna-ash yield 
rich returns. On the more barren soil the sumach shrub, tiie leaves 
of which are used for tanning, and the prickly pear grow freely. The 
latter teuit constitutes, with bread, the staple food of the poorest 
part of the rural popiwtion for several months in the yeecr. The 
cultivation of cotton, which spread daring the American War of 
Secession, is now rare, since it has not been able to withstand the 
competition of more favoured countries. All these branches of 


intensive cultivation yield a hi^et gross return than 
that of the extensive systemf. Along the coast lamkd 
property i* as a rule broken up into small holdings, 
usually cultivated bytheir owners. There Is possibility 
of great development of market-gardening. 

Climatic conditions prevent cattle-raising in Sicily 
from bring ah prosperous an undertaking as m central 
Italy. The total number of bullocks in the island is 
calculated to be less than 200,000; and although the 
ratio of consumption of meat is low in proportion to 
the population, some of the cattle for slaughter have 
to be imported. Sheep and goats, which subsist more 
easily on scanty pasturage, are relatively more 
numerous, tlie total number being calculated at 
700,000. Yet the wool harvest la scarce, and the pro¬ 
duction of butter a negligible (quantity, though there 
is abundance ol tlie principal product of Sicilian pasture lands, 
cheese of various kinds, for wliich there is a lively local demand. 
The SiciUan race ol horses would be good but that it is nut prolific, 
and has degenerated in consequence of insufficient nourishment and 
overwork. A better breed of horses is Iniing obtained by more care¬ 
ful selection, and by crossing with Arab and English staUions imported 
by the government. Donkeys and mules of various breeds are good, 
and would be better were they not .so often Weakened by heavy work 
before attaining full maturity. 

Forests. —The absence of forests, which cover hardly 3 % of the 
total area of toe island, constitutes a serious obstacle to toe pros¬ 
perity of Sicilian pastoral and agrarian undertakings. The few 
remaming forests are almost aU grouped around Etna and upon toe 
high zone of the Madonian Mountains, a range which rises 40 m. 
west of Palermo, ruifning parallel to toe northern coast almost as 
far as Messina, and ol whicli many peaks reach nearly 6000 ft. above 
toe sea. Here they are chiefly composed of oaks and chestnuts. 

In tliat part of toe island which is cultivated intensively some 
100 million gallons of wine are annually produced. Had not the 
phylloxera devastated toe vineyards durmg the last decade of the 
igtocentury, toe production would beconsiderably higher; 7,700,000 
gallons of olive oil and 2500 million oranges and lemons are also 
produced, besides toe other minor products above referred to. The 
zone of the latifondi, or extensive culture, 5delds, besides wheat, 
nearly 8,000,000 bushels of barley and beans every year. 

Mining. —The most important Sicilian mineral is undoubtedly 
sulphur, which is mined pnucipally in toe provinces of Caltanissetta 
and Girgenti, and in minor quantities in tliose of Palermo and 
Catania. Up to 1896 toe sulphur industry was in a state of crisis 
due to toe competition of P3rrites, to tlie subdivision of toe mines, 
to antiquated metliods, and to a series of other causes which oc¬ 
casioned violent o.scillations in and a continual reduction of prices. 
Tlie formation of too Anglo-ltalian sulphur syndicate arrested toe 
downward tendency of prices and increased toe output of sulphur, 
so that toe amount exported in i8c^ was 424,018 tons, worth 
;£i, 738,475, whereas some years previously toe value of sulphur 
exported had hardly been £800,000. Nineteen-twentieths 6i toe 
sulphur consumed in the world was formerly drawn from Sicilian 
mines, while some 50,000 persons were employed in toe extrac¬ 
tion, manufacture, transport and trade in toe mineral. But the 
devriopment of toe Umted States sulphur industry at toe beginning 
of toe zoth century created considerable difficulties, includuig toe 
practical loss of toe United States market. In 1906, when toe con¬ 
cession to toe Anglo-Sicilian Sulphur Company was about to expire, 
the government decreed that it should be formed into an obligatory 
syndicate for a term of twelve years for the control of all sulphur 
produced in Sicily, and exempted from taxation and legal dues 
foreign companies established in Italy to exploit industries In which 
sulphur is a principal element. The Bank of Sicily was further 
obliged to make advances to the sulphur industry up to four-fifths 
of toe value of the sulphur deposited in toe warehouses. The ex¬ 
ports of sulphur in December 1906 were 17,534 tons, as compared 
with 40,713 tons in 1905; in the year 190a the total production was 
3,2gij7io tons (value about £1,522,229) and toe total exports 
508,980 tons, as compared with 470,341 tons in 1905. 

Another Sicilian mmeral industry is that of common salt and rock- 
salt. The former is distilled from sea-water near Trapani, and toe 
latter obtained in smaller q^ntities from mines. The two branches 
of tlie industry yielded in 1899 about 180,000 tons per annum, worto 
£80,000, while in 1906 about 200,000. tons were made at Trapani 
alone. About half this quantity is exported, principally to Norway. 
Besides salt, toe asphalt mining industry may be mentioned. Its 
centre is toe province of Syracuse. The valifii of the annual output 
is about £40^000, and toe exports in 1906 amounted to nearly 103,000 
tons. Pumice stone is also exported from Lipari (ii,oto tons in 
t 904 )- 

Oiker Industries. —Deep-sea fisbertea give employment to some 
twenty thousand Sicilians, who exercise toeir calling not only ofi the 
coasts of toeir island, but along toe north Afncan shore, from 
Morocco to Tripoli. In 1894 (toe last year for which titeurate 
statistics have bm issued) 350 fishing smacks were in active service, 
giving a catch of 2480 tons of fish. Approximately, the value of toe 
annual catch may be reckoned at from £600,000 to £800,000. During 
1904 the coral fisheries employed 98 vessels with 1138 men: tto 
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proats were ataut £75,26^ the expenses being /64,664. The sponge 
disyrs brought up spongel valued at £nMo. The ratimated hauls 
of tunny fish were 5534 tons, valued at hfa,3t^. 

TUe majority of the scanty Sifcilian industries are directly con¬ 
nected with v^ious branches of agriculture. Such, for instance. 
IS toe preparation of the elements of citric acid, which is manu¬ 
factured at an estabhshraent at Messina. T)lder and more flouti.shing 
18 the Marsala industry. Marsala wine is a product of the western 
vmeyards situated slightly above sea-leveL In iSgy, wine. was 
exported to the value of more than /120 000, while in 1906, 24,080 
pipra of toe value of £361,100 were shipped. The quantity consumed 
in Italy is far greater than that exported abroad. 

-Another flounsliing Sicilian industry carried on by a large number 
of ^all houses is that of preserving vegetables in tins. Artichokes 
and tomato sauce are tlie principal of these products, of which 
teveral dozen million tins arc annually exported from SicUy to tlie 
Italian mmnland, to Germany and to South America. Manu- 
iactones of furniture, carnages gloves, matches and leather exist 
m largo number in the island. They are, as a rule, small in extent, 
and are managed by the owners with the help of five, ten or at most 
twenty workmen. 'There are several glass works at Palermo, a 
cotton dyeing works at Mes.sina, and a large metal foundry at 
I alermo. Large slupbtiilding yards and a yard for the construction 
01 trams and railway carnages have been constructed in the latter 
city. There are dry docks both at Palermo and Mes.sina. 

Cotnmunicaiions. Before i860 there was no railway in Sicily 
The total length of Sicilian railways is now 890 m., all single lines. 

1 heir construction was rendered very costly by toe mountainous 
charMtor of the island. They formed a separate system (the Kete 
Sicula) until in 190O, like the rest of the railways of Italy, tow passed 
^2*® ,***”ds of the state, with toe ejcception of the lino round 
, Mount Ltna and the line from Palermo to Ckirleono. Messina is 
wnnected with toe railway system of the mainland by ferry-boats 
irom Villa S. Giovanni and Heggio» on which the through carnages 
ai'c conveyed ^ross the straita. From Messina lines run alonj? the 
northern coast to Palermo, and along the east coast via Catania to 
Syracuse : toe latter line is prolonged along the south of the island 
(.sometimes approaching, sometimes leaving the coast) via C^nicatti 
as far as Aragona Caldare, Girgenti and Porto Empcdocle. From 
Catania another line runs westward through toe centre of the island 
via b. Caterina Xu-bi (with a branch to Canicatti) to Eoccapalumba 
(with a branch to Aragona Caldare) and thence northwards to 
Icrn^, on the hne between Messina and Palermo. This is the 
direct route from Catania to Palermo. From Catania begins the 
line round Etna following its south, west and northern slopes, and 
ending at Giane Riposte on tte east coast railway. From Valsavoia 
(14 m. b. of (^tania on the line to Syracuse) a branch line runs to 
Cal^irone. From Palermo a line runs southwards to Corloone and 
b. ^lo (whence there are diligences to Sciacca on the south coast) 
and mother to Castelvetrano, Marsala and Trapani, going first 
aimrat M far as the south coMt and then running first west and then 
north along the west coast. The only part of toe coast of the island 
which has no rmlways is that portion of the south coast between 
Porto Empedocle and Castelvetrano (Sciacca lies about midway 
between these two pomts), where a road already exisU, and a railway 
IS projected, and the precipitous north coast between Palermo and 
irapam. A steam tramway runs from Messina to the Faro at toe 
norto-east extremity of the island, and thence along the north coast 
to Barcelona, mi another along the east coast from Messina to 
Gi^pihen: whde the island is fairly well provided with high roads, 
but 18 very backward in rural communications, there b^g only 
5 '“-. “ '"•> “ compared with 1480 yds, in norto 

Italy. The commumcatfons by sea, however, are’at least as important 
as.those by land, even for passengers. A steamer leaves Naples 
every mght for Palermo, and vice versa, the journey (208 m) 
^mg done in 11 hours, while the journey by raU (438 m.), including 
toe crossing of the Straits of Messina takes tgl hours: and the 
wtokly steamer from Naples to Messina (216 m.) takes 12 hours 
while too journey by rail and ferry boat (292 m.) takes 14 hours! 

1 alenno, Messina and Catania are the most important hai'bours 
the former being one of the two headquarters (&e other, and the 
nwn one, is Genoa) of the Navfgazione (Senerale Italiana, and a port 
of call for the steamers from Italy to New York. Emigrants to^e 
number of 37,638 left Palermo direct lor New York in and 
1^1“ ***“ Messina and 

■^e movement of trade in these three ports may be shown bv the 
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Palermo. 

Messina.’ 

Catanfa. 

1900 

1904 

1906 

Tonnage of shipping . 

u goods luded 

„ shipping . 

1 „ goods Iwded 

„ shipping . 

1,638,848 
398,718 
*, 298,05a 

443,030. 

2.403,85** 

*,683,244 

213,634 

2,265,381 

315,4*4 

*,374,87* 

*. 245,934 

* 35,573 

*,393,678 

309,514 

*, 34 »i 3 »o 


position in the St^ts. 


•O-k 

' Steamships only. 


04 toe other hafbours, Porto Empcdocle and Licata share with 
Catenia most of the sulfur export trade, and the other ports of 
note are Marskla. Tiapam, Syracuse (which shares with the road¬ 
stead of»Mazzarelli toe asphalt export trade). Tile total importation 
of coal in 1906 amouflteef to 519,47« tons, practically aU British. 

In 1904. 7^,779 Sicilians were registered as seamen, and iro 
st^mships wito a gross tonnage of 145,702 were registered in Sicily. 

Jiconomte, inieltecfuai, and Moral Conditions .a general rote, 
teade and the increase of production have not kept pace with the 
tho ways of communication. The poverty oP<lhe 
Sicilian population is accentuated by the unequal distribution 
of wealth among the different classes of society. A mall but 
comjiaratively wealthy class—composed pnncijiaUy oi toe owners 
of laiifondt—iesaioa habitually in the large cities of the island, 
or even at Naples, Rome or Paris. Yet even if all the wealthy 
la^qwncrs resided on their estates, their number would not lie 
sufficient to enable them to play in local public life a mext corre- 
sjynding to that at the English gentry. On toe other hand, toe class 
which would elsewhere be called too middle class is in Sicily ex- 
tremely pwr. The origin of most of the abuses which vitiate Sicilian 
jiohtical life, and of the frequent scandals in the representative local 
adi^strations, is to be found in the straitened condition of the 
Sicilian middle classes. 

. Emigration only attained serious proportions within the last 
decade of toe 19th century. In 1897 the permanent, emigration 
from toe i^nd was I 5 , 994 > 1898, 21,320, and in 1899, 24,604. 

Since then it tos much increased : in 1905 the emigrants numbered 
106,000 and m 1906, 127,000 (3.5 % of the population). Of these 
about throe-fourtlis would be adults; but the population has in¬ 
creased so fast as more than to cover the deficiency—wito the dis¬ 
advantage, however, that in three years 220,000 workers were replaced 
by 320,000 infants. 

'The moral ^d intcUectual defects of Sicilian society are in 
part results of too economic difficulties, and in part toe effect 
1 mtroduced or maintained during toe long period 

01 Sicihan isolation from the rest of Europe. When, m i860 
Sicily was meoiporated in too Italian kingdom, hardly a tenth of 
the population could read and write. Upon the completion of unity 
elementary schools were founded everywhere; but, though education 
was frw, the indigence of toe peasants in some regions prevented 
toem from taking full advantage of the opportunitiee offered. 
Thus, even now, 60 % of the Sicilian conscripts come up for militarv 
■service unable either to read qr to write. Secondary and superior 
education is more diffused. The pupils of the secondary scheSs in 
Sicily number 3-94 per 1000, the maximum being 6-6o in Liguria 
and the minimum x *65 m Ba^licata. * 

Brigandage of toe clMsical type has almost disappeared from 
Italy. The true brigands haunt only the most remote and mrat 
maccessiWe moratains. PuWic security is better in toe east than 
m toe wst portion of the island. Criminal statistics, though slowly 
dimimslung, are still high—murders, which are toe most frequent 
enmes, having been 27 per 100,000 inhabitants in 1897-1898 and 

»'57 in Lombardy, 2-00 in toe 
district of Voneta, 4-50 m Tuscany and 5 24 in Piedmont. Violent 
assaults with innic^on of serious wounds are also frequent. Thb 
r^mesB to commit bloodshed is largely attributable to the senti¬ 
ment of toe Mafia (g.e.). (tf. g. C. ; G. Mo.; T. As.) 

HiSTogy 

The geographical position of Sicily led almost as a matter of 
necessity to its historical position, as the meeting-place of the 
imtions, the batt^field of contending aaces and creeds. For 
mis rea^n^ too, Sicily was never in historic times (nor, it seems 
m prehistoric times either) the land of a single nation: her 
history exists mainly in its relation to the history of other lan^ * 
Lying nearer to the mainland of Europe and nearer to Africa 
than any other of the great Mediterranean islands, SicUy is, 
nm to Sp^, the connecting-link between those two quartern 
of toe world. It stands also as a breakwater between the eastern 
md western divisions of the Mediterranean Sea. In prehistoric 
tunes those two divisions were two vast lakes, and Sicily is a 
surviving fr^nt of the land which once united the two 
continents. T^t Sicily and Africa were once joined we knw 
only from m^em scientific research; that SicUy and Italy were 
once jomed is ^nded down in legend. Sicily then, ccmipara- 
bvely near to Africa, but much nearer to Europe, has been a 
Lurop^ land, but om speciaUy open to invasion and settlement 
from ftoca. It has been s pent of western Europe, but a part 
whidi has ^ spe^y dose rdations with eastern Eutom. 

It has stoM at various times in dose connexion with Greece, 
Africa Md Spam; but its closest connesqon ^ been with 
Italy. Still t^ history of SicUy should nem be looked on as 
simply part of the history of Italy. Lying thus between Europe 
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and Africa, Sicily has been the bg ttle-field of B’lrope and Africa. 
That is to say, it has been at two separate periods the battle-held 
of Aryan and Semitic man. In the lafSr stajje oi the strife it 
has been the battle-field of Chri.stendom and Lslam. ThisTristorj' 
Sicily shares with Spain to the west of it and with Cyprus to the 
east. And with Spain the island has had several direct points 
of connexion. There was in all likelihood a near kindred between 
the earliest inhabitants of the two lands. In later times Sicily 
wdTriiled by Spanish kings, both alone and in union with other 
kingdoms. The connexion with Africa has consisted simply 
in the settlement of conquerors from Africa at two periods, 
first Plioenician, then Saraceh. On the other hand, Sicily has 
been more than once made the road to African conquc.st and 
settlement both by Sicilian princes and by the Roman masters 
of Sicily. The connexion with Greece, the most memorable of 
all, has consisted in the settlement of many colonies from old 
Greece, which gave the island the most brilliant part of its 
history, and which made the greater part practically Greek. 
This Greek element was strengthened at a later time by the long 
connexion of Sicily with the Eastern, the Greek-speaking, division 
of the Roman empire. And the influence of Greece on Sicily 
has been repaid in more than one shape by Sicilian rulers who 
have at various times held influence and dominion in Greece 
and elsewhere beyond the Adriatic. The connexion between 
Sicily and Italy begins with the primitive kindred between some 
of the oldest elements in each. Then came the contemporary 
Greek colonization in both lands. Then came the tendency 
in the dominant powers in southern Italy to make their way 
into Sicily also. Thus the Roman occupation of Sicily ended 
the struggle between Greek and Phoenician. Thus the Norman 
occupation ended the struggle between Greek and Saracen. 
Of this last came the long connexion between Sicily and southern 
Italy under several dynasties. Lastly comes the late absorption 
of Sicily in the modern kingdom of Italy. The result of these 
various forms of Italian influence has been that all the other 
tongues of the island have died out before the advance of a 
peculiar dialect of Italian. In religion again both Islam and the 
Eastern form of Christianity have given way to its Italian form. 
Like the British Isles, Sicily came under a Norman dynasty; 
under Norman rule the inte. course between the two countries 
was extremely close, and the last time that Sicily was the seat 
of a separate power it was under British protection. 

The Phoenician, whether from old Phoenicia or from Carthage, 
came from lands which were mere strips of sea-coast with a 
boundless continent behind them. The Greek of old Hellas 
came from a land of islands, peninsulas and inland seas. So 
did the Greek of Asia, though he had, like the Phoenician, a 
vast continent behind him. In Sicily they all found a strip 
of sea-coast with an inland region behind; but the strip of sea- 
coast was not like the broken coast of Greece and Greek Asia, 
and the inland region was not a boundless continent like Africa 
or Asia. In Sicily thertfore the Greek became more continental, 
and the Phoenician became more insular. Neither people 
•evir occupied the whole island, nor was either people ever 
able to spread its domimon over the earlier inhabitants very 
far inland. Sicily thus remained a world of its own, with 
interests and disputes of its own, and divided among inhabitants 
of various nations. The liistory of the Greeks of Sicily is con¬ 
stantly connected with the history of old Hellas, but it runs 
a separate course of its' own. The Phoenician element ran an 
opposite course, as the independent Phoenician settlements 
in Sicily sank into dependencies of Carthage. The entrance 
of the Romans put an end to all practical independence on the 
part of either nation. But Roman ascendancy did not affect 
Greeks and Phoenicians in the same way. Phoenician life 
gradually died out But Roman ascendancy nowhere crushed 
out Greek life where it already existed, and in some ways it 
strengthened it Though the Greeks never spread their dominion 
over the island, they made a Maceful conquest of it This 
process was in no way hindered by the Roman dominion. 

The question now comes. Who were the original inhabitants 
of Sicily? The island itself, StxsA/a, Sicilta, plmnly takes 


its name from the Sicels (SikcAq/, Sicidt), a people whom we 
find occupying a great part of the island, chiefly east of the 
river Gck. Ihey appear also in Italy (see Sicuu), 
in the toe of the boot, and oWct history or tradition 
spoke of them as having in earlier days held a large utg, 
place in Latium and elsewhere in central Italy. They 
were believed to have crossed the strait into the island about 
300 years before the beginning of the Greek settlements, that is 
to say in the iith century b.c. They found in the island a 
people called Sicans (cf. Odyssey, xxiv. 306), who claimed to be 
auTox^om (».e. to have originated in the islwd itself), but whose 
name, we are told, might pass for a dialectic form of their own, 
did not the ancient writers expressly affirm them to be a wholly 
distinct people, akin to the Iberians. Sicans also appear with 
the Ligurians among the early inhabitants of Italy (Virg, Atn, 
vii. 795, viii. 328, xi. 317, and Servius’s note). That the Sicels 
spoke a tongue closely ^in to Latin is plain from several Sicel 
words which crept into Sicilian Greek, and from tlie Siceliot 
system of weights and measures—utterly unlike anytliing in 
old Greece. I^en the Greek settlements began, the Sicans, 
we are told, had hardly got beyond the life of villages on hill-tops 
(Dion. Hal. v. 6). Hyccara, on the north coast, is the one 
exception; it was probably a fishing settlement. The more 
advanced Sicels had their hill-forts also, but they had learned 
the advantages of the sea, and they already had settlements 
on the coast when the Greeks came. As we go on, we hear of 
both Sicel and Sican towns; ’ but we may suspect that any 
approach to true city life was owing to Greek influences. Neither 
people grew into any form of national unity. They were there¬ 
fore partly subdued, partly assimilated, without much effort. 

The investigations of Professor Orsi, director of the museum 
at Syracuse, have thrown much light on the primitive peoples 
of south-eastern Sicily. Of palaeolithic man hardly any traces 
are to be found: but, though western Sicily has been com¬ 
paratively little explored, and the results hardly published at 
all, in several localities neolithic remains, attributable to the 
Sicani, have been discovered. The later Siculi do not appear 
to be a distinct race (cf. P. Orsi in Nothie degli scavi, 1898, 223), 
and probably both are branches of the Libyco-Iberian stodc. 
Whereas other remains attributable to their villages or settle¬ 
ments are rare, their rock-hewn tombs are found by the thousand 
in the limestone clififs of south-eastern Sicily. Those of the 
earliest period, the lower limit of which is put about 1506 B.c., 
are oeneolithic, metal being, however, rare and only found in the 
form of small ornaments; pottery with linear decoration is 
abundant. The second period (1500-1000 B.c.) shows a great 
increase in the use of bronze, and the introduction of gold and 
silver, and of improrted Mycenaean vases. The chief cemeteries 
of this period have been found on Plemmyrium, the promontory 
south of Syracuse, at Cozzo Pantano, at Thapsus, at Pantalica 
near Palazzolo, at Cassibile, south of Syracuse, and at Molinello 
near Augusta. The third period (1000-500 b.c.) in its first 
phase (tooo-700) shows a continual increase of the introduction 
of objects of Greek origin; the pottery is at first imported 
geometric, and then vases of local imitation appear. Typical 
cemeteries are those of Monte Finocchito near Noto, of Noto 
itself, of Pantalica and of Leontini. In the second phase (700- 
500 B.C.), sometimes called the fourth period, proto-Corinthian 
and Attic black figured vases ore sometimes, though rarely, 
found, while local geometric pottery develops considerably. But 
the form of the tombs always remains the same, a small low 
chamber hewn in the rock, with a rectangular opening about 
2 by 2i ft., out of which open other chambers, each with its 
separate doorway; and inhumation is adbpted without excep¬ 
tion, whereas in a Greek necrc^lis a low percentage of cases of 

> leontini, Megara, Naxos, Syracuse, Zancte are all recorded as 
sites where me Sicd gave way to the Greek (in regard to Syracuse 
[j.v.] tks has recently been proved to be true), while many other 
towns remained Sicel longer, among them Abacaenum, Agrium, 
Assorus, Ceniuripae, Cephaloedinm, Engyum, Hadranum, Halaesa, 
Henna, Herbessns, Herbita. Hybla Gueatis, Inessa, Kale Akte, 
Menaenum, Morgantina. The sites several of these towns are 
doubtful 
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cremation is always present. Typical cemeteries of this‘period 
have been found at Ligodia Eubea, Rngusa and Gronunichele. 
M:er the failure of Ducetius to re-est|iblish the Sioel nation¬ 
ality, Greek civilization triumphed over that of the Sicdis 
entirely, and it has not yet been possible to trace the survivals 
of the latter. See Orsi in Rdmisdn MitteUmgen, 1898, 305 
sqq., and Atti del Cmpesso IntemmionaU di Scitnxe Sloriche 
(Rome, April 1903); also Archeologia (Rome, 1904,167-191). 

In the north-west comer of the island we find a small territwy ' 
occupied by a people who seem to liave made much greater 
advances towards civilized life. The Elymi were a people of 
uncertain origin, but they claimed a mixed descent, partly 
Trojan, partly Greek. Thucydides, however, unhesitatingly 
reckons them among barbarians. They had considerable towns, 
as Segesta and Eryx, and the history, as well as the remains, of 
Segesta, shows that Greek influences prevailed among them 
very early, while at Eryx Phoenician influence was stronger. 

But, as we have already seen, the Greeks were not the first 
colonizing people who were drawn to the great island. As in 
Cyprus and in the islands of the Aegean, the Phoenicians 
were before them. And it is from this presence of the highest 
forms of Aryan and of Semitic man that the history of Sicily 
draws its highest interest. Of Phoenician occupation there are 
Btrfy three, marked periods. We must always 

Mofalc/an remember that Carthage—^the new city—was one of 
nttfe- the latest of Phoenician foundations, and that the days 
mmtM, ijjg Carthaginian dominion show us only the latest 
form of Phoenician life. Phoenician settlement in Sicily began 
before Carthage became great, perhaps before Carthage came 
into being. A crowd of small settlements from the old Phoenicia, 
.settlements for trade rather than for dominion, factories rather 
than colonies, grew up on promontories and small islands all 
round the coast (Thuc. vi. x). These were unable to withstand 
the Greek settlers, and the Phoenicians of Sicily withdrew step 
by step to form three considerable towns in the north-west corner 
of the island near to the Elymi, on whose alliance they relied, 
and at the shortest distance by sea from Carth^e—Motya, 
Solous or Soluntum, and Panormus (see Paijcrmo). 

Our earlier notices of Sicily, of Sicels and Sicans, in the Homeric 
poems and elsewhere, are vague and legendary. Both races 
appear as given to the buying and selling of slaves 
eoiMita- intimate connexion be- 

tloB. tween old Hellas and Sicily begins with the foundation 
of the Sicilian Naxos by Chalcidians of Euboea under 
Theocles, which is assigned to 735 b.c. (Thuc. v. 3-5). The site, a 
low promontory on the east coast, inunediatcly below the height 
of Tauromcnium, marks an age which had advanced beyond 
the hill-fortress and which thoroughly valued the sea. The next 
year Corinth began her system of settlement in the west: Corcyra, 
the path to Sicily, and Syracuse on the Sicilian coast were 
planted as parts of one enterprise. From this time, for about 
150 years, Greek settlement in the island, with some intervals, 
gdhs steadily on. Both Ionian and Dorian colonies were planted, 
both from the older Greek lands and from the older Sicilian 
settlements. The east coast, nearest to Greece and richest in 
good harbours, was occupied first. Here, between Naxos and 
Syracuse, arose the Ionian cities of Leohtini and Catana (728 
B.c.^ and the Dorian Megara Hyblaea (726 b.c.). Settlement on 
the south-western coast began about 688 B;C. with the joint 
Cretan and Rhodian settlement of Gela, and went on in the 
foundation of Selinus (the most distant Greek city on this side), 
of (Carina, and in 582 b.c. of the Geloan-settlement of Aqragas 
(Agrigentum, Girgenti), planted on a high hill, a little way from 
the sea, which became the second city of Hcnenic Sicily. On 
the north coast die Ionian Himera (founded in 64S BtC.) was 
the only Greek city in Sicily itself, out the Cnidians founded 
Lipara in the Amlian Islands. At the north-easti comer, 
opposite to Italy, and commanding the strait, arose Zancle, a 
city of uncertain date (first quarter of the yth century b.c.) and 
mixed^rigin, better known' as Meisana (Messeney Messina). 

Thus nearly all the east coast of Sicily, a great part of the 
south coast, aind a nnicb smaller part of the north, passed into 


the hands of Greek settlers—Siceliots ()iuc<A«iuTdl), as dis¬ 
tinguished from fhe native Sicels. This was one of the greatest 
advances evv made bn the Greek people. > The Greek element 
began sto be predominant in the island. tAmung die earlier 
inhabitants the Sidbls were already becoming adopted Greeks. 
Many of them gradually sank into a not wholly unwilling subjec¬ 
tion os cultivators of the soil under Greek masters. But there 
were also independent Sicei towns in the interior, and there was 
a strong religious intercommunion between the two races, flicel 
Henna (Enna, Castrogiovanni) is the special seat of the worship 
of Demeter and her daughter. * 

The Phoenicians, now shut up in one comer of the island, 
with Selinus on one side and Ilimera on the other founded ri^t 
in their teeth, are bitter enemies; but the time of 
tlieir renewed greatness under the headship of Cartha^gJJJJ"™" 
has not yet come. The 7th century b.c. and the^aA 
early part of the 6th were a time in which the Greek 
cities of Sicily had their full share in die general prosperity 
of the Greek colonies everywhere. For a while they outstripped 
the cities of old Greece. Their political constitutions were 
aristocratic ; tiiat is, the franchise was confined to die descend¬ 
ants of the original setders, round whom an excluded body 
(& 7 ^s or plebs) was often growing up. The ancient kingship 
was perhaps kept on or renewed m some of the Siceliot and 
Italiot towns ; but it is more certain that civil dissensions led 
very early to the rise of tyrants. The most famous if not the 
first ‘ is Phalaris (g.v.) of Acragas (Agrigentum), whose exact 
date is uncertain, whose letters are now cast aside, and whose 
brazen bull has been ‘called in question, but who clearly rose to 
power very soon after the foundation of Aer^as. Under his 
rule the city at once sprang to the first place in Sicily, and he 
was the first Skeiiot rider who held dominion over two Greek 
cities, Acragas and Himera. Ihis time of prosperity was also 
a time of intellectual progress. To say nothing of lawgivers 
like Charundas, die line of Siceliot poets began early, and the 
circumstances of the island, the adoption of 'many of its local 
traditions and beliefs—perhaps a certain intermingling of 
native blood—gave the intellectual life of Sicily a character in 
some things distinct from that of old Hellas. Steskhorus of 
Himera (e. 632-536 B.c.) holds a^reat place among the lyrw 
poets of Greece, and some place in the political history of Sicily 
as the opponent of Phalaris. The ar^tecture and sculpture 
of this age have also left some of their most remarkable monu¬ 
ments among the Greek cities of Sicily. The remains of the old 
temples of Selinus, with their archaic metopes, attributed to tlw 
6th century B.c., show us the Doric style in its earlier state. In 
this period, too, begins the fine series of Skilian coins (see 
Numismatics : Sicily). 

This first period of Sicilian history lasts as long as SicUy remains 
untouched from any non-Hellenk quarter outside, and as long 
as the Greek cities in Skily remain as a rule independent -j ^ 
of one another. A change begins in th» 6th century 
and is accomplished early in the 5th. The Phoe¬ 
nician settlements in Sicily become dependent on Gu-thi|gei 
whose growing power begins to be dangerous to the Grews 
of Sicily. Meanwhile the growth of tyrannies in the Greek 
cities was b^inning to group several towns together under .a 
single master, and thus to increase the greatness of particular 
citi» at the expense of their freedom. Thus Tbero of Acragas 
(488-472), who bears a good character there, acquired also, 
like Phalaris, the rule of Hunera. One such power held dominion 
both in Ittdy and Skily. Anaxilaus of Rhegium, by a long 
strange tale of treachery, occupied Zancle and changed its.n«B9 
to Messana. But'the greatest of: the Skeiiot powers, that<^ 
the Deinomenid dynasty, began at Gela in 505, and was or 485 
translated by Gek to Syracuse. That city now - ^ 
became the centre of a greater dominion over both 
Greriis and Sicels than the islaad bad ever befoce seen. But 
Gdio, like several later ^imts of %racuse, 'takes his place— 
and it is the redeeming point in the position ^all of thm—as 

* { 4 naetitiS of Leontlni (608 b.c.) is said to h«Ve been tbe eadiest 
tyraatin Siiiily, . .1 • .'i 
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the chemp'ion of Hellas a^inst tte barbarian. ^The great double 
invasion of 480 b.c. was plannea in concert ^ the barbaitans 
of the East and the West (Diod. xi. i; eAol. on Bind., Pytft. i. 
146; Grote V. 294). While the Persians threatened old Greece, 
Carthago threatened the Greeks of Sicily. There were Siceliots 
who played the part of the Medizers in Greece: Selinus was on 
the side of Carthage, an^ the coining of Hamilcar was immediately 
brought about by a tyrant of Himera driven out by Thero. But 
thtf'united power of Gelo and Thero, whose daughter Damarete 
Gelo had^ married, crushed the invaders in the great battle of 
Himera, won, men said, on the same day as Salamis, and the 
victors of both were coupled as the joint deliverers of Hellas 
(Herod, vii. 165-167 ; Diod. xx. 20-25 ; Find. Pytk. i. 147-156; 
Simonides, fr. 42 ; Polyaenus i. 27). But, while the victory 
of Salamus was followed by a long war with Persia, the peace 
which was now granted to Carthage stayed in force for seventy 
years. Gelo was followed by his brother Hiero (478-467), the 
special subject of the songs of Pindar. Acragas 
wtra /. meanwhile flourished under Thero ; but a war between 

him and Hiero led to slaughter and new settlement at Himera. 
These transplantings from city to city began under Gelo and 
went on under Hiero (?.»■)• Ibey made speakers^ in old Grewe 
(Thuc. vi. 17) contrast the permanence of habitation there with 
the constant changes in Sicily. 

None of these tyrannies was long-lived. The power of Thero 
fell to pieces under his son Thrasydaeus. When the power of 
Hiero passed in 467 B.c. to his brother Thrasybulus the freedom 
of Syracuse was won by a combined movement of Greeks and 
Sicels, and the Greek cities gradually settled down as they had 
been before the tyrannies, only with a change to democracy 
in their constitutions. The mercenaries who had received 
citizenship from the tyrants were settled at Messana. About 
fifty years of great prosperijy followed. Art, science, poetry had 
all been encouraged by the tyrants. To these was added the 
special growth of freedom—the art of public speakmg, in which 
the Sicilian Greeks became especially proficient. Corax being 
the founder of the rhetorical school of Sicily. Epicharmus 
(540-450), carried as a babe to Sicily, is a link between native 
Siceiiots and the strangers invited by Hiero j as the founder of 
the local Sicilian comedy, Jje ranks among Siodiots. After 
him Sophron of Syracuse gave the Sicilian mimes a place among 
the forms Greek poetry. But the intdlect of free Sicily 
strude out Wgher paths. Empedocles of Acragas is best known 
from the legends of his miracles and of his death in the fires 
a{ Aetna; but he was not the less philosopher, poet and jphysician, 
besides his political career. Gorgias (f-v.) of Leontini had a still 
more direct influence on Greek culture, as father of the technical 
schools of rhetoric throughout Greece. Architecture too ad¬ 
vanced, and the Doric style gradually lost somewhat of its ancient 
massiveness. The temple at Syracuse, vdiich is now the metr^ 
politan church, belongs to the earlier days of this time. It is 
followed by the later temples at Selinus, among them the temple 
of Apollo, which is said to have been the greatest in Sicily, and 
^ykthe wonderful series , at Acragas (see Aorisentum). 

During this time of prosperity there was no dread of 
Cartl^inian inroads. ■ Diodorus's account of a war between 
Segesta and Lilybaeum is open to considerable suspicion. We 
have, on the other hand, Pausanias’s evidence for the exist¬ 
ence in his day at Olympia of statues offered by Acmgas 
out of spoil won from Motya, assigned to Calamis, an artist of 
this period (Freeman ii. 552), and the evidence of contemporary 
- -J. - inscriptions (i) for a Sefinuntine victory over some nn- 
of simm known en«ny (possibly over Motya also), (a) for de^ings 
emt ^tween Athens and Segeste with reference to Halicyae, 

a Sican town. The latter is important as being the 
first appearance of Athens in Sicily. As early as 480 (Freeman 
in. 8) indeed Themistocles seems to have been lookmg westward. 
Far more important are our notices ttf the earlier inhabitants. 
For now comes the great Sicel movemerit under Ducetins, who, 
between fdree and persuasion, came neanr towards mating his 

people into one , body than had ever been done before. From 

his Wive hill-top of Menae, rising above the lake dedicated to 


the Palici, the native deities whom Sioels and Greeks alike 
honoured, he brought down his people to the new city of Falicae 
in the pWi. His powipr grew, and Acragas could withstand 
him only by the help of Syracuse. Alternately victorious and 
defeated, spared by the Syracusans on whose mercy he cast 
himself as a supplimit (451), sent to be safe at Girinth, he came 
back to Sicily only to form greater plans than before. Wm 
between Acragas and Syracuse, which arose on account of his 
return, enabled him to carry out his schemes, and, with the 
help of another Sicel prince of Herbita, who bore the Greek name 
of Archonides, he founded Kale Akte on the northern coast. 
But his work was cut slvort by his death in 440; the hope of 
the Sicel people now lay in assimilation to their Hellenic neigh- 
Ixmrs. Ducetius's own foundarion of Kale Akte lived on, and 
we presently hear of Sicel towns under kings and tyrants, dl 
marWg an approach to Greek life. Roughly speaking, while 
the Sicels of the plain countiy on the east coast became subject 
to Syracuse, most of those in other parts of the island renpned 
independent. Of the Sicans we hear less; but Hyccara in the 
north-west was an independent Sican town on bad terms with 
Segesta. On the whole, setting aside the impassaHe barrier 
between Greek and Phoenician, other distinctions of race v/ithin 
the island were breaking down through the spread of the Heltenic 
element, but among the Greek cities themselvra the distinction 
between the Dorian and the Ionian or Chalcidian settlements 
was still keenly felt. 

Up to this time the Italiot and Siceliot Greeks have formed 
part of the general Greek world, while within that world they 
have formed a world of their own, and Sicily has again 
formed a world of its own within that. Wars and 
conquests between Greeks and Grwks, especially on the Atbm. 
part of Syracuse, though not wanting, have been on the 
whole less constant than in old Greece. It is even possible to 
appeal to a local Sicilian patriotism (Thuc. vi. 64,74). Presently 
this state of Sicilian isolation was broken in upon by the great 
Peloponnesian War. The Siceliot cities were drawn into alliance 
with one side or the other, till the main interest of Greek history 
gatiiers for a while round the Athenian attack on Syracuse. At 
the very beginning of the war the Lacedaemonians looked for 
help from the Dorian Siceliots. But the first active inter¬ 
vention came from the other side. Conquest in Sicily was a 
favourite dream at Athens (see Peloponnesian War). But 
it was only in 427 an opportunity for Athenian interference 
was found in a quarrel between Syracuse and Leontini and 
their allies. Leontini craved help from Athens on the ground 
of Ionian kindred. Her envoy was Gorgiaa; his peculiar style 
of ihetoric was now first beard in old Greece (Diod. xii. 53, 54), 
and his pleadings were successful. For several years from tto 
time (427-422) Athens i^ys a part, chiefly unsuccessful, in 
Sii-aian affairs. But the particuto events are of little import¬ 
ance, except as leading the way to the greater events tMt follow. 

The far more memorable interference of Athens in Sicilian 
affairs in the year 415 was partly in answer to the cry of tiic 
exiles of Leontku, partly to a quite distinct appeal from the 
Elymian Segesta. That city, an ally of Athens, asked iar 
Athenian help ageunst its Greek neighbour Selinus. _ In a dispute, 
partly about boundaries, partly about the ri^t of intermarriage 
between the Hellenic and the Helleiuzing city. Siesta was hard 
pressed, ^e vainly asked for heip at Acragas—some say at 
Syracuse (Diod. xn. Sa)—and even at Carthage.: Tlie last 
appeal was to Athens. _ .. , 

The details of the great Athenian expedition (415-413) belong 
partly to the political hastoiy of Athens (?.».)» paJrfly to that 
of Syracuse (?.«.). But its results make ii a marked 
epoch in Sicuiah history, land the Athenian plans, ^itxptdUha. 
successful, woirid have changed the whole face of the 
West. If the later stages dtheatzEggle were remarkable for the 
vast mnnber of Greek cities engaged on both sides, and for the 
strange inversion of rd«tions among them on which Thucydides 
(vii. 57, 58) comments, the whde w.waa yet more remttkable 
for the large entrance the barfaartan element into the lAthenian 
reckonings. The war was undertaken 00 behalf of Segestaj 



SJCILY Itv 


the Siceb gave Aiheiu valuable help; the greater barbarian 
powers out of Sicily a]^ came into play. Some help actually 
cane from Etruria. But Carthage wys more far-sifted. If 
Syracuse was an object of jealousy, Athens, succeeding to her 
dominion, creating a power too nearly alike to her otra, would 
have provoked far greater jealousy. So Athens found no active 
support save at Naxos and Catana, though AcrBgas,'if she would 
not help the invaders, at least gave no help to her own rival. 
But after the Spartan Gylippus came, almost all the other Greek i 
cities of Sicily were on the side of Syracuse. The war is instruc¬ 
tive in many ways. It reminds us of the general conditions of 
Greek seamanship when we find that Corcyra was the meeting- 
place for the allied fleet, and that Syracuse was reached only 1 ^ 
a coasting voyage alon^ the shores of Greek Italy. We ate 
struck also by the low military level of the Sicilian Greeks. The 
Syracusan heavy-armed are as far below those of Athens as tho&c 
of Athens are below those of Sparta. The fuart-continental 
character of Sicily causes Syracuse, with its havens and its 
island, to be looked on, in comparison with Athens, as a land 
power {I'lwupHriu, Thuc. vii. 21). That is to say, the Siceliot 
level represents tile general Gr^ level as it stood before the 
wars in which Athens won and defended her dominion. The 
Greeks of Sicily had had no such military practice as the Greeks 
of old Greece; but an able commander could teach both Siceliot 
soldiers and Siceliot seamen to out-manoeuvre Athenians. The 
main result of the expedition, as regards Sicily, was to bring the 
island more thorou^y into the thick of Greek ajflairs. Syracuse, 
threatened with destruction by Athens, was saved by the zeal 
of her metropolis Corinth in stirring up the Pebponnesian rivals 
of Athens to help her, and by the advice of Akibiades after 
his withdrawal to Sparta. All chance of Athenian dominion in 
Sicily or elsewhere in the west came to an end. Syracuse repaid 
the debt by good service to the Peloponnesian cause, and from 
that time the mutual influence of Sicily and eld Greece is 
far stronger than in earlier times. 

But before the war in old Greece was over, seventy years 
after the great victory of Gelo (410), the Greeks of Sicily 
had to undergo barbarian invasion on a vaster scale than 
P'® disputes between Segesta and Selinus 
lavatien called in these enemies also. Carthage, after a long 
aatfw period of abstention from intervention in Sicilian 
HtmibtU, affairs, and the observance of a wise neutrality during 
the war between Athens and Syracuse, stepped in as the ally of 
Segesta, the enemy of her old ally Selinus. Her leader was 
Hannibal, grandson and avenger of the Hamilcar who had died 
at Hiraera. In 409, at the head of a vast mercenary host, he 
sailed to Sicily, attacked Selmus (;.(>.), and stormed the town 
after a murderous assault of nine days. Thence he went to 
Himera, with the. object of avenging his grandfather. By this 
time the other Greek cities were stirred to he 4 ), while Sicria 
and Sicans joined Hannibal. At last Himera was stormed, and 
3000 of its citizens were solemnly slaughtered on the spot where 
Hamilcar had died. Hannibal then returned to Chrtnage after 
an absence of three months only. The I%oenician possessions in 
Sicily now stretched across the island from Himera to Selinus. 
The next victim was Acragas, against which another expedition 
sailed in 406 under Hannibaj and Himiko i the town was sacked 
and the walls destroyed. 

Meanwhile the revolutions of Syracuse affected the history 
of Skily and of the whole Greek world. Dionysius ($.v.) the 
tyrant began his reign of thirty-e%ht years in the first 
ofoarain months of 405. Almost at the same moment, the new 
Carthaginian commander, Himilco, attacked. Gela and 
Camaiina. Dionysius, comity to t^ help of Gela, waa defeated, 
and. was charged (no doubt with good grouod)with treachery.. He 
now made the mass of the people of both towns find shelter at 
Syracuse. But now. a peace, no> doubt arranged, at Geh, was 
formally concluded freeman lii. 587). CarthacRjwas poafirnsed 
in her possession ot Selinus, Himera and Acmps, with some 
Skanaaistrints which bad opposed her. Th® ipeo^^e^ GeU 
and Camarina were allowed to occupy fheir nna^dled toams as 
tributaries of Carthap. Deontini, utteri/.a Syracusan fort, as 


well as Messana and aH the ^ceLs, were dedared ihDependent, 
whfle Dionysius* was acknowkd^ as master of Syracuse 
(Diodorus xiii. 114). Mo war was ever more grievous to freedom 
and civilization. More than half SiciW was ilbw under barbarian 
denninion; severoP of its noblest cities had perished, and a 
tyrant was established in the greatest. The ^th century B.C., 
after its central years of freedom and prosperity, ended in far 
deeper darkness than it had begun. Tne minuter account of 
Dionysius belongs to Syracusan history ; but his position^ne 
unlike anything toat had been before seen in Skily or elsewhere 
in Hellas, forms an epoch in the histoiy of Europe. * His only 
bright side is his championship of Hellas against the Khoenidon, 
and this is baianced by his settlements of barbarian mercenariet 
in several Greek cities. Towards the native races his policy 
varied according to momentary interests; but oivThe whole 
his reign tended to br^ the Seels more and more within the 
Greek pale. His dominion is Italian as weU as Sicilian; his 
influence, as an ally of Sparta, is important in old Greece; while, 
as a hirer of mercenaries everywhere, he had wider relations 
than any earlier Greek with the nations of western Europe. He 
further opened new fields for Greek aettkment on both sides of 
the Adriatk. In short, under him Sicily became for the first 
time the seat of a great European power, while Syi^se, as its 
head, became the greatest of European cities. His re^ was 
unusually kng for a Greek tyrant, and his careeF furnished a 
model for other rulers and mvadeis of Sicily. With him in 
truth b^ins that wider range of Greek warfare, polity and 
dominion which the Macedonian kingdoms carry on. 

The reign of Diohysius (405-367) is divided mto marked 
periods by four wars with Carriage, in 398-397, 392, 383-378 
and 36B. Before the first war his home power was all 
but overthrown j he was besieged in Syracuse itself 
in 403; but he lived through the storm, and extended cnttai*. 
his dominion over Naxos, Catana and Leontini. All 
three perished as Greek cities. Catana was the first Sicdiol 
city to receive a settlement of Campanian mercenariei, whilt 
others settled m non-Hetlenk Entelia. Naxos was set^d bj 
Skels; Leontini was again merged in Syracuse. Now b^in tin 
dealings of Dionysius with Italy, where the Eh^ines, kinsmel 
of Naxos and Catana, planned g fruitless atto^ on him h 
common with Messana. He riien Kiughf: a wife at Rbeginm 
but was refused with scorn, while Locri gladly gave him Doris 
The two Okies afterwards fai^ accordingly. In tfaefiist war wttl 
Carthage the Greek cities under Carthaginian dominion a 
dependence helped him; so did Sicans and Sicels, whkdi tea 
had among them some stirring leaders; ElymiBB Segesta daw 
to .Carthage. Dionysius took the Phoenician stronghold O 
Motye: but Himfleo recovered it, destroyed Mesaami, foundet 
the hill-town of Tauromenium above Naxos for Sicels who.hai 
joined him, defeated'the fleet of Dionysius off Catena and besiegw 
Syracuse. Between invasion and home discontent, the tyran 
was all but lost; but the Spartan Fbancidas stood his ftwnd 
the Carthaginians again suffered from pestilence in the marsbe 
of Lysimeiia; and effter a masterly combined attack by lg|u 
and sea by Dionysius Himiko went away utterly defeated 
taking with him his Carthaginian troops and forBsIdng his alUei 
G^, Camarina, Himera,. S^us, Acr^as itself^ became subjec 
allies of Dionysius. The. Carthaginian dominion wsa cut dowi 
to what it had been before Hannibal’s invasion. .Dionysiu 
then planted ueioenaries at Leontini, conquered some Sioe 
towns,,Henna smong them, and made aliioncee with othen. Hi 
restor^ Messana, peoplii^. it with nxitky setetm, among whoa 
were some of the old Messenians from Peloponnesus. But.th 
Spartan maaters of the old Mkssenun land grudged this .pqssibl 
b^ianihg: of. a mew Uessenian ipower. Dionysius thenar 
mpved his Messenians to a point on the north coasts when 
(hey .founded lyndaris. He clearly had a speciaf'icye to tha 
region- He took rile Sicel iGephalcedium (Cefslk^j aUd evei 
^.old r^Mwalcam border-dortress of Solous wuheb^d tbims 
He beat , bade a Rhegma expedition; but his/advance wa 
choired by, a failum to take the mew Sket sattlemant cd Tawo 
psdiumi Hoi enemies of all races ndw' dedkoed thunedwei 
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Hiuiy of 'ihe Sic^ forsook hip; Acragas declared herself 
independent; Carthage herself again took the field. ^ 

TThe Carthaginian'war of 392-391 wat not very nienwrable. 
Both sides failed i» their chief enterpriaes, and the main interest 
of the story comes from the glimpses whiclfwe get of the Skel 
states. Most of them joined the Carthaginian leader Mago; 
but he was successfully withstood at Agyrium by Agyris, the 
ally of Dionysius, who is described as a tyrant second in power 
to Dionysius himself. This way of speaking would imply that 
Agyrium had so far advanced in Greek ways as to run the usual 
course of a Greek commonwealth. The two tyrante drove 
Carthage to a peace by which she abandoned all her Sicel allies 
to Dionysius. This time he took Tauromenium and settled 
it with his mercenaries. For new colonists of thjs kind the 
established communities of all races were making way. Former 
transportations had been movements of Greeks from one Greek 
site to another. Now all races are confounded. 

Dionysius, now free from Phoenician warfare, gave his mind 
to enterprises which raised his power to its greatest height. 
In the years 390—3H7 he warred against the Itahot cities in aUiancc 
with their laicanian enemies. Rh^ium, Croton, the whole toe 
of the boot, were conquered. Their lands were given to Locri; 
their citizens were t^en to Syracuse, sometimes as slaves, 
sometimes as citizens. The master of tte barbarians fell below 
the lowest Hellenic level when he put the brave Shrine general 
Phyton to a lingering death, and in other cases imitated the 
Carthaginian cruelty of crucifixion. Conqueror of southern 
Italy, he turned lus thoughts yet further, and became the first 
ruler of Sicily to stretch forth his hands towards the eastern 
peninsula. In the Adriatic he helped Hellenic extension, desiring 
no doubt to secure the important trade route into central 
Europe. He planted directly and indirectly smne settlements 
in Apulia, while Syracusan exiles founded the more famous 
Ancona. He helped the Parians in their settlements of Issa and 
Pharos; he took into his pay Illyrian warriors with Greek arms, 
and helped the Molossian Alcetas to win back part of his kingdom. 
He was even charged with plotting with his Epirot ally to 
plunder Delphi. This even Sparta would not endure; Dionysius 
had to content himself with sending a fleet along the west coast 
of Italy, to carry off the wea^h of the great temple of Caere. 

In old Greece men ijow said that the Greric folk was hemmed 
in between the barbarian Artaxerxes on the one side and 
Dionysius, master and planter of barbarians, on the other. 
These feelings found expression when Dionysius sent his emba^y 
to the Olympic games of 384, and when Lysias bade Greece nse 
against both its oppressors. Dionysius vented his wrath on 
those who were nearest to him, banishing many, among them 
his brother Leptines and his earliest friend Philistus, and putting 
many to death. He was also once more stirred up to play the 
part of a Hellenic champion in yet another Punic war. ^ 

In this- war (383-378) Dionysius seems for once to have had 
his head turned' by a first success. His demand that Carth^e 
should altogether withdraw from Sicily was met by a crushing 
defeat. Then came a treaty by which Carthage kept Selmus 
‘and part of the land of Acragas. The Ilalycus became the 
boundary. Dionysius had also to pay tooo talents, which 
caused him to'be spoken of as becoming tributary to the bar¬ 
barians. In the last years of his reign we hear dimly of both 
Syracusan and Carthaginian opraations in southern 'Italy. 
He.also gave help to Sparta against ThebM, sending Gaulish 
and Iberian mercenaries to take part in Greek warfare. His 
last w« with Caitha^, which began with an-invasion of western 
Sicily, and which was going on at his death in 367 B.ct,was ended 
by a peace by which the Halycas remained the boundary. 

The tyranny of Dionysius fell, aa usual, in the second genera¬ 
tion ; but it was kept up for ten yeare after his death by the 
energy of Philistus, now iriinister of his son Dionysius 
PhafHm the Younger. It fell with 'Uie coming batik of the 
til** * exile Dion in 35.7. The tyraiiny had lasted so long 
' that it was less easy than at (She overthrow of ai* 
elder tyrants to fall bazi on an earlier state of things. It Iwd 
beaa a tune of fti^tf ul changes throughout Sicily, full of breaking 


up of old landmarks, of confusion or races, and of movements 
of inhabitants. But it also saw the foundation 
of new cities. Besidest-Tyndaris and Tauromenium, b.C. 
the foundation of Halaca marks another step in 
Sioel progress towards Hellenism, while the Carth^inians 
founded their strong town and fortress of Lilyboeum in place 
of Motya. Among these changes the most marked is the settle¬ 
ment of Campanian mercenaries in Greek and Sicel towns. 
Yet they too could be brought under Greek influences; they 
were distant kinsfolk of the Sicels, and the forerunners of Rome. 
They mark one st^e of migration from Italy into Sicily. 

The reign of Dionysius was less brilliant in the way of art 
and literature than that of Hiero. Yet Dionysius himself 
sought fame as a poet, and his success at Athens shows that his 
compositions did not deserve tlie full scorn of his enemies. 
The dithyrambic po«t Philoxenus, by birth of Cythera, won his 
fame in Sicily, and other authors of lost poems are mentioned 
in various Siceliot cities. One of the greatest losses in all Greek 
history is that of the writii^ of Philistus (436-356), the Syracusan 
who had seen the Athenian siege and who died in the warfare 
between Dion and the younger Dionysius. Through the time 
of both tyrants, he was, next to the actual rulers, the first man 
in Sicily ; but of his record of his own times we have only what 
filters through the recasting of Diodorus. But the most remark¬ 
able intellectual movement in Sicily at this time was the influence 
of the Pythagorean philosophy, which still lived on in southern 
Italy. It led, through Dion, to the several visits of Plato to 
Sicily under both the elder and the younger Dionysius. 

The time following the Dionysian tyranny was at Syracuse a 
time full of the most stirring local and personal interest, under 
her two deliverers Dion and Timoleon. It is less easy 
to make out the exact effect on the rest of Sicily of 
the three years' career of Dion. Between the death of Dion 
in 354 and the coming of Timoleon in 344 we hear of a time of 
confusion in which Hellenic life seemed likely to die out. The 
cities, Greek and Skel, were occupied by tyrants.^ The work of 
Timoleon (f .v.), whose headquarters were first at rauromenium, 
then at Hadranum, was threefold—the immediate deliverance 
of Syracuse, the restoration of Sicily in general to freedom and 
Greek life, and the defence of the Greek cities against Carthage. 
The great victoiy of the Crimissus in 339 led to a peace with 
CartMge with the old frontier ; but all Greek cities were to be 
free, and Carthage was to give no help to any tyrant. Timoleon 
drove out all the tyrants, and it specially marks the fusion of the 
two races that the people of the Sicel Agyrium were admitted 
to the citizenship of free Syracuse. From some towns he drove 
out the Campanians, and he largely invited Greek settlement, 
especially from the Italiot towns, which were hard pressed by 
the Bruttians. The Corinthian deliverer gave, not only Syracuse, 
but all Greek Scily, a new lease of life, tiiough a short one. 

We have unluckily no intelligible account of Sicily during 
the twenty years after the death of Timoleon ( 337 ~ 3 * 7 )- His 
deliverance is' said to have been followed by great 
immediate prMoerity, but wars and dissensions very 
soon b^aft again. The Carthaginians played off one 
city and party against another, and Agathocles;^ following rae 
same policy, beowne in 317, by treachery and mMsacre, undis¬ 
puted tyrant of Syracuse, and spread his dominion over many 
other cities. Acragas, strengthened by Syracusan exiles, now 
stands out again as the rival of Syracuse. The Carthaginian 
Hamilcar won many Greek cities to the Punic alliance. 
AgathocleS) howevar, with Syracuse blockaded by a Carthaginian 
fleet, formed the bold idea of carrying the war into Africa. 

For more than three years (310-307) each side earned on 
warfare in tiie land of the other. Carthage was hard pressed 
by AgaHiocles, while- Syracuse Was no less hard pressed by 
HanJkur The force with whiclf Agathodes -invaded Afnca 
was far from being whblty Gtepk; bfft it was represehtatiirtly 
European. Gauls, Samnifos, Tyrrhenians, fought for hirtL while 
niercenaiy Greeacs-and Syraicusan exiles fouAt for CartS^. He 
srtm many battles and' towns; he quelled mutimes at his own 
r 3ee±itfyecrdj Aift^Ml«s-(t9^-'' 
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troops ; by inviting and murdering Ophelias, lord of Cyrene, 
he^ doubled his army-iSnd brought Carth^ near to despair. 
Meanwhile Syracuse, all but had*driven back Hamilcar, 
and had taken him prisonel^^na an unsuccessful attack on 
Euryelus, and slain him when be came again with the help of 
the Syracusau exile Deinocrates. Meanwhile Acragas, deeming 
Agathocles and the barbarians alike weakened, proclaimed 
freedom for the Sicilian cities under her own headship. Many 
towns, both Greek and Sicd, joined the confederacy. It has 
now become impossible to distinguish the two races ; Henna and 
Herbesiius are now the felbws of (iamarina and Leontini. But 
the hopes of Acragas perished when Agafthocles came hack from 
Africa, landed at Selinus, and marched to Syracuse, taking one 
town after another. A new scheme of Sicilian union was taken 
up by Deinocrates, which cut short his dominion. But he now 
relieved Syracuse from the Carthaginian blockade; his mer¬ 
cenaries gained a victory over Acraga.s; and he soiled again for 
Africa, where fortune had turned against his son Archi^athus, 
as it now did against himself. He left his sons and his army 
to death, bondage or Carthaginian service, and came back to 
Sicily almo.st alone. Yet he could stiD gather a force which 
enabled him to seize Segesta, to slay or enslave the whole 
population, and to settle the city with new inhabitants. This 
change amounts to the extinction of one of the elements in the 
old population of Sicily. We hear no more of Elymi; indeed 
Segesta has been practically Greek long before this. Deinocrates 
and Agathocles came to a kind of partnership in 304, and a peace 
with Carthage, with the old boundary, secured Agathocles in 
the possession of Syracuse and eastern Sicily (301). 

At some stage of his African campaigns Agathocles had 
taken the title of king. Earlier tyrants were well pleased to 
be spoken of as kings; but no earlier rulers of Sicily put either 
their heads or their names on the coin. Agathocles now put his 
name, first without, and then with, the kingly title, though 
never his own likeness—Hiero II. was the first to do this. This 
was in imitation of the Macedonian leaders who divided the 
dominion of Alexander. The relations between the eastern 
and western Greek worlds are drawing closer. Agathocles in 
his old age took a wife of the house of Ptolemy; he gave his 
daughter Lanassa to Pyrrhus, and established his power east of 
Hodria, as the first Sicilian ruler of Corcyia. Alike more daring 
and more cruel than any ruler before him, he made the island 
the seat of a greater power than any of them. 

On the death of Aga^ocles tyrants sprang up in various 
cities. Acragas, under its king Phintias, won back for the 
p«Wag moment somewhat of its old greatness. By a new 

a/tgr depopulation of Gela, he founded the youngest of 

Agtta- Siceiiot cities, Phintias, b)' the mouth of the southern 

“***• Himera. And Hellas was cut short by the seizure 

of Messana by the disbanded Campanian mercenaries of 
Agathocles (c. aSa), who proclaimed themselves a new people in 
a pew city by the name of Mamertinesj children of Mamers or 
Mars. Messana became an Italian town—“ Mamerfina civitas.” 

The Campanian occupation of Messana is t^ first of the 
chain of events which led to the Roman dominion in ^ly. As 
P yet Rome has hardly been mentioned in Sicilian story. 

‘ The Mamertine settlement, the war with Pyrrhus, 
bring us on quickly. Pyrrhus (?.v.) came as ithe champion of 
the western' Greeks against all bmbarians, whether Romans 
in Italy or Carthaginians in Sicily. His Sicilian war * 

was a mere interlude between the two acts of his war with Rome. 
As son-in-law of Apthooles, he claimed to be speciaj^r king 
of Sicily, and he hmd the Sicilian conquest of Corcyra as tim 
dowry of Lanassa. •IVith such a deliverer, deliverance: meant 
submission. Pyrrhus is said to have dreamed of kingdoms , of 
Sicily and of It<dy for his two sons, the grandsons of Agathoclesj 
and he himself reigned fortwo years in l^cily aaakingwhocimie 
to be no less hated than the tyrants... StiU as Helhatic champion 
in Sicily he has DO'peer. , -i ,1 { 

The*Gieek.king, on-his way back to fight for Tamntum against 
Roine> had tocnt his way through Carthagunans and Uamertines 

> Par the'antuing yean 6f. Rcitia: "The Ke^bHc."! 


in Roman ailianc^. *His saying that he left Sicily as #wre$tlingT' 
groSnd for Ramans and Carthaginians was the very truth of the 
matter. Very soon dtne the first war between Rente and 
Carthage (the “Fhjt Punk War”). It mfittered much, now 
that %cily was to have a barbarian master, whether that 
master should be the kindred barbarian of Europe or the bar¬ 
barian of Asia transplanted to the shore pf Africa. 

Skily in truth neva: had a more lu^teful champion thM 
Hkro II. of Syracuse. The established rule of Cartha^in 
western Sicily was now something that could well be^ Him II, 
endured alongside of the robber commonwealth at 
Messana. The dominion of the freebooters was spreading. 
Besides the whole north-eastern comer of the island, it reached 
inland to Agyrium and Centor 4 )B. The Mamerti^ kagued 
with other Canqianian freebooters who had foisakenruK service 
of Rome to establish themselves at Rhegium. But a new 
Syracusan power was growing up to meet them. Hkro, claiming 
descent from Gelo, pressed the Mamertines hard. He all but 
drove them to the aorrender of Messana; he even helped Rome 
to chastise her own rebels at Rhegium. The wreslling-groun^ 
was thus opened for the two barbarian commonwejdths. Car¬ 
thaginian troops held the Messanian citadel against Hkro, 
while another party in Messana craved the help of the head of 
Italy. Rome, ch^tiser of the freebooters of Rhegium, saw 
Italian brethren in the freebooters of Messana. 

The exploits of Hkro had already won him the kingly title 
(270) at Syracuse, and he was the representative of Hellenic life 
and independence throughout the island. Partly in this char¬ 
acter, partly as direct sovereign, he was virtual ruler of a large 
part of eastern Sicily. But be could not aspire to the dominion 
of earlier Syracusau rulers. The advance of Rome after the 
retreat of Pyrrhus kept the new king frewn all. hope of their 
Italian position. And presently the new kingdom exchanged 
indepen^nce for safety. When Rome entered Sicily, as the 
ally of the Mamertines, Hiero became the ally of Carthage, But 
in the second year of the war (263) he found it needful to change 
sides. His alliance with Rome marks a great epoch in the 
history of the Gredc nation, 'fhe kingdom of Hiero was the 
first-fruits out of Italy of the system by which alliance with 
Rome grew into subjection to Rome. He was the first of 
Rome’s kingly vassals. His only burthen was to give, help to 
the Roman side in war; within bis kingdom be was free, and 
his dominions flourished as no part of Sicily had flourished 
since the days of Timoleon. 

During the twenty-three years of the First Punic War (sfi4~ 
241) the rest of the island suffered greatly. The war lor &cily 
was fought in and round Skily, and the Sicilian cities . 
were te^en and retaken by the contending powers . . 

(see Fume Wars). The highest .calling of the Greek lyaa 
had now, in Uie western lands, passed to the Roman. 

By the-treaty wbkh ended tte war in 241 CarHtage ceded 
to Rome ail her possessions in Sicily;* As that part of. the 
island which kqpt a national Greek government became, the 
first kmgdom ‘dependent on Rome, so the shore ‘of ..jn , 
Carthage became the first Roman province. Messaita 
alone remained Italian ally of Rome on Sicilian soil. 

We have no pkture of Skily m the first period .of Rotoan 
role. One hundred and seventy years. later, severid towns 
within the origmal province enjoyed various, dq^ees of freedom, 
whkh they hid doubtless kept .from the beginnmg. Panonnus, 
Segest^ with Centoripa, Hai««aad Haiikye, once Sicel but now 
IMenized, kept the position of free cities (Ifiaroe ^ 

Qc. Verr. iii, fi); The rest paid tithe to tlm Roman pe(q>]e as 
landlord. The province' was ruled by a praetor srot yeaHy 
from Rome< - It formed, as it had even from the Carthaginian 
penod, a.ckeed customs disfrict. Within the Roman iprpvince 
the new state of thii^s called ifesrtb. much discontent j but 
Hieroirtmained the faithful'ally .of Rome thrmii^ a long,life. 
On hk deiiii (sr6) and the accession of his grandson Hieronymus, 
his dynasty was swept laway by the lost.revcdution of Greek 
Sysaouse. > TTie result was revolt gainst Rome, -^ great akge 
and capture of the city, the addition of Hkro’s kingdomi to the 
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Roman province. Two towns only, besiUes Messana, which 
had taken the Roman side, Tauromeninm and Netos, were 
admitted to the full privileges of Roman Wliance. Tauromenium 
indeed was tnore liighly favoured than Messana. Rom# had a 
right to demand ships of Messana, but not of Tauromenium. 
Some towns were destroyed; the people of Henna were 
massacred. Acragas, .again held for (hiihage, was for four 
yeara (2i4-sio) the centre of an active campaign. The story 
of Acragas ended in plunde#, slaughter and slavery; three 
years later, the story of Agrigentum began. 

The reign of Hiero was the last time of independent Greek 
culture in Sicily. His time marks the growth of a new form of 
local Sicilian genius. Hie spread of Hellenic culture among the 
Sicels had in return made a Greek home for many Sicel beliefs, 
traditions and customs. Bucolic poetry is the native growth of 
Sicily; in the hands of Theocritus it grew out of the germs 
supplied by Rpicharmus and Sophron into a, distinct and finished 
form of the art. The poet, himself of Syracuse, went to and fro 
between the courts of Hiero and Ptolmy Philadelphus; but his 
poetry is essentially Sicilian. So is that of his successors, 
both the Syracusan Moschus and Bion 'Of Smyrna, who came 
to Sicily as to his natural school. 

With the incorporation of the kingdom of Hiero into the 
Roman province independent Sicilian history comes to an 
end for many ages. In one part of the island the 
Kaama. people Stepped into the position of Carthage, in 

another part into that of King Hiero. The allied cities 
kept their several terms of alliance; the free cities kept their 
freedom ; elsewhere the land paid to the Roman people, accord¬ 
ing to the law of Hiero, the tithe which it had paid to Hiero. 
But, as the tithe was let out to piMicani, oppression was easy. 
The praetor, after the occupation of Syracuse, dwelled there in 
the palace of Hiero, as in the capita! of the island. But, as a 
survival of the earlier state of things, oiie of his two quaestors 
was quartered at Eryx, the other being in attendance on himself. 
Under the supreme dominion of Rome even the unprivileged 
cities kept their own laws, magistrates and assemblies, provision 
being made for suits between Romans and Sicilians and between 
Sicilians of different cities {Verr. ii. 16). In I.atin the one name 
Siculi takes in all the inhabitants of the island; no distinction 
is drawn between Greek and Sicel, ot even between Greek and 
Phoenician cities. It is assumed that all Siculi are Greeks (Verr. 
ii. 3, 29, 49, 52, 65 ; iii. 37, 40, 73). Even in Greek. StwXof is 
now sometimes used instead of %KtKuorai. All the persons 
spoken of by Cicero have Greek names save—a most speaking 
exception—Gaius Heius of MamerHna civiias. Inscriptions too 
from Sicel and Phoenidan cities are commonly Greek, even when 
they commemorate men with Phoenician names, coupled perhaps 
with Greek surnarties. The process of Hellenisation which had 
been so long going on had at last made Sicily thoroughly Greek. 
Roman conquest itself, which everywhere carried a Greek 
element with it, would'hdp this result. The corn of the fertile 
island was said even then to feed the Roman people. It was this 
jcharacter of Sicily which led to its one frightful piece of ideal 
history. The wars of Rome, and the systematic piracy 
and kidnapping that follow^ them, filled the Mediter¬ 
ranean lands wltli slaves of all nations. Sicity stood 
Out before the rest as the firrt tend to be tilled by slave-gangs, 
on tl» estates both’of rich natives and of Roman settlers. It 
became the granary of Rome and the free population naturaHy 
degenerated and died out. Tl« slaves were most harshly treated, 
and eVfin encourt^ed by their masters to rob. The tend was 
full of disorder, and the pfadtors rfirank from enforcii^ the law 
against offenders, many of whom, as Romati knights, might be 
their own judges. Of these causes came the two great slave- 
reVoltsof the second half of the and <!«itufyB.c Ihe first tested 
from 134 to 132, the time of Tiberius Gracchus and the fall of 
Numantia. Enna and Tauthmehium were the heedi^nartetB of 
the revolt. The second (tire centre of iThidi was TViocate, the 
modern S. Anna, 9 m. N.E. of Sctecca) lasted from loa to 99, 
the time of the Cimbriaa invasion. At other times the powa of 
Rome might have qUelled the revolt more speedily. 


The slave wars were not the only scourge that fell on Sicily. 
The: pirates troubled the coast, and aH other evils were opt- 
done by the three years' government of Vertes (73-70 
B.C.). Besides the light which the great impeactoent Hamea 
throws on the state of the island, his administration o*** 
seems reaUy to have dealt a luting blow to its 
prosperity. The slave wars had not directly touched the great 
cities; Verres plundered and impoverished everywhere, r^ 
moving anything of value, eqjecially works of art, that took his 
fancy, and there is hardly a city that had not to complain of 
what it suffered at his hands. ^Another blow was the occupation 
of Messana by Sextus Pompeius in 43 b.c. He was master of 
Sicily for seven years, and duri:^? this period the com supply of 
Rome was seriously affected, while Strabo (vi. 2, 4) attributed 
to this war the decayed state of several cities. To undo this 
mischief Augustus planted Roman colonies at Palermo, 830^086, 
Tauromenium, Thermae, lyndaris and Catana. The Island 
thus received another Italian infusion; but, as elsewhere, Latin 
in no way di^teced Greek; it was simply set up alongside of it 
for certain purposes. Roman tastes now came in; Roman 
buildings, e^cdally amphitheatres, aroM. The Mamertines 
were Roman citizens, and Netum, Centuripae and Segesta had 
become Latin, perhaps by a grant of Caesar himself, but in my 
case before the concession erf Latin rights to the rest of Sicily; 
this was followed by M. Antonius’s grant of full citizenship to 
the whole island. Bitt Sicily never became thoroughly Ronum; 
no roads were constructed, so that not a single Roman milestone 
has been found in the whole island. In the division of provinces 
between Augustus and the senate, Sicily fell to the latter. Under 
the empire it has practically no history. Few emperors visited 
Siefly; Hadrian was there, as everywhere, in a.d. 126, and 
ascended Etna, and Julian also (C.D. 10). In its provincial 
state Sicily fell back more than some other provinces. Ausomus 
could still reckon Catana and fourfold Syracuse (“ quadruplices 
Syracusas ”1 among the noble cities; but Sicily is not, like 
Gaul, rich m relics of later Roman life, and it is now Egypt 
rathw than Sicily that feeds Rome. The island has no internal 
history beyond a veiy diaracteristic fact, a third revolt of slaves 
and bandits, which was quelled with difficulty in the days of 
Gallienus. External history there could be none in the central 
island, with no frontier open to Germans or Persians. There 
was a single Frankish attack under Probus (276-282). In the 
division of Constantine, when the word “ povince ” had tost its 
meaning, when Italy itself was mapped out into provinces, 
Sicily became one of these last Along with Attca, Raetia and 
western Illyricum, it became ^art of the Italian praefecture; 
along with the islands of Sardima and Corsica, it became part of 
the Italian diocese. It was now ruled by a eorreetor, afterwards 
by a consulm under the autiiority of die vicar of the Roman 
city (Not. Imp. 14, g). 

Siman history b^an again when the wandering of the 
nations planted new powers, not on the frontier of the empire, 
but at Its heart The powers between which Sicily ^ ^ ^ 
now passed to and fro wete Teutonic powers. Hie 
earlier stages of Teutonic advance could not touch 
Sicily. Alaric tiiought of a SidKan expedition, but a storm 
hindered him. Sidly was to be reached only by a Teutonic 
power which made its way through Gaul, Spain gnd Africa. The 
Vandal now dwelt at Carthage instead of the Canaanite. Gaiseric 
(429^477) subdued the great 'islands for which Roman and 
Phoenician had striven. Along with Sarfinte, Corsica and 
the Balearic Isles, Sidfywas again a possession of a naval power 
at Carthage. Gaiseric made a treaty with Odoacer almost like 
that which ended the First Punic War. ’He gave up (Victor 
Vitensis i. 4) the istend on condition of a tribute, which was 
hardly p^ by TheodOTic.' Sicity was now ruled by a Gothic 
count; and the Goths cteimod to*have tr^d the land 'With 
medal tendeafeert (Procopius) Bell. Goth. iii. 16). Hie istend, 
like the rest of Theodoric’s dominions, was oertaiUly well Jodked 
after the gr«rt king and his minister; yet we hear darkly of 
disaffection to Gothic rdle (Cass. FOr. i 3). Theodoric gave 
back IRybaeun; to the Vandal king Thrasamund os the dowry 
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of his sister Analafrida (Proc. BeB. Vand. L 8). Yet Lilybaeum 
was a Gothic possessiu* when Belisarius, conqueror of Africa, 
delnanded it in vain as part of the Vtndal possessions (Proc. 
BeU. Vand. ii. j; Bdl. Goth. i. 3). In the Gothic war f^cily 
was the first land to be recovered for the empire, and that with 
the good will of its people (535)- Panormus alone was stoutly 
defended by its Gothic garrison. In 550 Totik took some 
fortresses, but the great cities all withstood him, and Uie Goths 
were driven out the next year. 

Sicily was thus won back to the Roman dominion. BeHsarius 
Sicily Pyrrhus and Marcellus in one. For 430 years 

taOcrtiM some part of .Sicily, for 282 years tlie whole of it, 
BMMtm again remained a Roman province. To the Gothic 
Bmpin. again succeeded, under Justinian, a Roman 

praetor, in Greek orpaTtiyit. That was the official title; 
we often hear of a patrician of Sicily, but patrician (y.».) 
was in strictness a personal rank. In the later itnapping out of 
the empire into purely military divisions, the theme (ae/m) of 
Sicily took in both the island and the nearest peninsula of the 
mainland, the oldest Italy. The island itself was divided for 
financial purposes, almost as -in the older times, into the two 
divisions of Syracuse and Lilybaeum, The revolutions of Italy 
hardly touched a land which Imked steadily to the eastern Rome 
as its bead. The Lombard and Frankish masters of the peninsula 
never fixed themselves in the island. When the Frank took 
the imperial crown of the west, Sicily still kept its allegiance to ] 
the Augustus who reigned at Constantinople, and was only 
torn away piecemeal from the empire by the next race of \ 
conquerors. 

This connexion of Sicily with the eastern division of the 
empire no doubt largely helped to keep up Greek life in the 
Bccitii'. island. This was of course strengthened by union with 
utioaf a power which had already a Greek side, and where the 
rcimiiam Greek side soon became dominant Still the connexion 
whA/Zatr. Italy was close, especially the ecclesiastical 
connexion. Some things tend to make Sicily look less Greek 
than it really was. The great source of -our knowledge of 
Sicily in the century which followed the reconquest Beli¬ 
sarius is the Letters of Pope Gregory the Great, and they naturally 
show the most Latin side of things. The merely official use of 
Latin was, it must be remembered, common to Sicfly with 
Constantinople. Gregory’s Letters are largely occupied with the 
affairs of the great Sicilian estates held by the Roman church, 
as by the churches of Milan and Ravenna. But they deal with 
many other matters. Saint Paul’s visit to Syracuse naturally 
gave rise to many legends; but the Christian church undoubtedly 
took early root in Sicily. We hear of Manichaeans (C.D.-r 6 $) ; 
Jews were plentiful, and Gregoiy causes'Compeisation to he 
made for the unlawful destruction of synagogues. Many 
Christian catacombs and Bytantine rock-cut villages, churches 
and tombs have been explored of recent years. See the compre¬ 
hensive work by the late J. Fiihrer and V. Schultze,- “Die 
altchristlichen Grabstktte Sbiliens ’’ (Berlin, *907, fahrbuch 
des K.D. areh&ologiscken InsHtuts, Eiganzungsh^t vii.): and 
several articles by F. Orsi in the Netisie £gU seavi, md in 
Byzantiniscke Zeitschrifi (1898, i ; 1899, 613). Of paganism 
we find no trace, save that pagan slaves, doubtless not natives 
of the island, were held by Jews (C.D. 127). Herein is a contrast 
between Sicily and Sarcfinia, where, according to a letter from 
Gregoiy to the empress Constantina, wife of the emperor 
Maurice (594-595), p^yiijg for a lightening of taxation in both 
islands, paganism still lingered (C.D. 1st). Sicily belonged to 
4rr.t29 ™ patriarchate; but we already (C.D, 103) 
' see glimmerings of the cmning disputes between the 
Eastern and Western Churches. Things were changed'When 
Leo the Isaurian confiscated the Sicilian and Calabrmn estates 
of the Roman Church (Theoph. i. 631). 

In the gtfa, lodt and nth centuries the old drama of 
was acted again. Ihe island is again disputed between Europe 
and A^al transplanted to Africa between Greek and Sonitic 
dwellers on her own soil. Panormus and* Syracuse aTe -again 
Urn headquarters of races and creeds, of orh^ yet snare 
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of races. The o^ief religious (differences were smalf compared 
witfi the strife for fife and death between Christendom and 
Islam. Gregary and llfehMaet were contesoporaries, 
and, though Sara^n occupation did not Ibegin in 
Sicily till more than two centuries after Gregory’s imnu*. 
death, Saracen inroads began much sooner. In 
655 (Theoph. i. 532) part of Sicily was plundered, and its 
ini^Mtants carried to Damascus. Then came the sti|mge 
episode of the visit of Constans II. (641-668), the first empSTor, 
it would seem, who had set foot in Sicily since Julian, After a 
war with the Lombards, after twelve days* plunder of Rome, 
he came on to Syracuse, where his oppressions led to his murder 
in 668. Sicily now saw for the first time the setting up of a 
tyrant in the later sense. Mezetius, commander of dm Eastern 
army of Constans, revolted, but Sicily and Roman^taly kept 
their rilegiance to the new emperor Constwitine Pogonatus, 
who came in person to destroy him. Then came Mother Saracen 
inroad from Alexandria, in which Syracuse was sacked (IkuL 
Diac. V. 13). Towards the end of the 8th century, though Sic% 
itself was untouched, its patricians and their forces play a part 
in the affairs of southern Italy as enemies of the Frankish power. 
Charlemagne himself was believed (Theoph. i. 736) to have 
designs on Sicily; hurt, when it came to Saraixn invasion the 
sympathies of both pope and Caesar lay with 4 he invaded 
Christian land (Mon. Car. 323, 328). 

In 813 a peace for ten years was made between the Saracens 
and the patrician Gregory. A few years after it expired Saracen 
settlement in the island began. About this time Ckete 
was seized by Spanish adventurers. But the first 
Saracen settlers in Sicily were the African neighbours 
of Sicily, and th^ were caBed to the work a home treasM. 
'fhe story has bwn tricked out with many romantic ^details 
(Chron. Salem. 60, ap. Pertz, iii. 498 ; Theoph. Cont. ii. 27a ; 
George Cedretius, ii. 97)'; but it seems plain that Euphemius 
or Euthymius of Syracuse, supported by his own citizens, 
revolted against Michael the Stammerer (820-829), and, when 
defeated by an imperial army, asked help of ZiyAdet AUah, the 
Aghlabite prince of IjCairewSn, and offer^ to hold the iduid of 
him.- The struggle of 138 years now began. Euphemius, a 
puppet emperor, was led about by his Saracen allies much as 
earlier puppet empeaurs had been led about by Alaric and 
Ataulf, till he was dain in one of the many sieges. The second 
Semitic ponquest of Sicily began in 827 at Mazzara on the old 
border of Greek and Fhoenicuui. The advMoe of fhe invaders 
was slow. In two years idl that was done wstf to ocouf^ 
Mazzara and Mineum—(he old Menae of Ducetius •—Strangs 
points certainly to begin with, Md seemingly to destroy 
Agrigentum, well used to destruction. Attacks on Syrracuss 
faded; so did attocka on Henna--Cas(y»m Enme, 
now changing into CasimtnJakmnis (perhaps K-oorpo- 
Uvnf), Cutrogiovanni. : The actual gain was sm<dl; but tbs 
i»vB(^ took eeizin afike of theicoast an'd of the idsuid. 

A far greater conquest foHowed when new invaders came Iron 
Spain and when ^odotus was killed in 830. The next yew 
Panormus passed away for ewer'from Roman, for ajo years ftdn 
Christian, rule. Syracuse was fen- ifty yearsj not only, as of old 
the btffwark of Europe, but the bulwark of Chrietendom. By 
the conqueitt of Panortnus the Saracens were fiiwily leoted it 
the island. ■ It becane the seat of the amir or lord of Sicily 
We heat -dimly of treasonable dedings with them on the pan 
of the stmUgos Alesdus, soimw-Mw of the enqteror Theophilos 
bat we see 'mors Clenrfy that Saracen advance was latg^ 
hindered.'byt dissensions between the African and the SpanM 
settlers. In the >end the Moslem conquests in Sicily becami 
an AgWabite prtndindity cwniitt At best a formal snperiori^ 
in -the prineek of ^iritwAn. With the Saracen nccu^tioi 
Ngins w iww division rf the'klaad; whitSi bocomei oonvenieK 
in tracing the progress of Saraoan conquest. Thib is into (hra 
vafteynl, known in lator'lontts-of iinguege as'Yal di Mnzzatt 
or Mazaa in the H;W., Val di Moto in ’tlte S.E. and Va 
Demone (wnaane of lincertain oi%in) in the (see Amari 
MusnlmtaH As Sinib'a, i. 46^. '^e fiist - SaiacM settlemeA 
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of Vai di Mazzara ans'mrs roughly to tHe (Old Carthaginian 
pofseasions. From Panormus the amir or lord of Si?ily, 
Mahommed iba Abdallah, sent forth hii^lunderefs throughout 
Sicily and even into snutiwrn Italy. There, fiowever, the^ made 
no lasting settlements. 

The chief work of the next ten years was the conquest of the 
Val di Noto, but the dist great advance was made elsewhere. 
In 843 the Saracens won the Mamertine city, Messana, and thus 
stood in the path between Italy and Sicily. Then the work 
of conquest, as described by the Arabic writers, went on, but 
slowly. At last, in 859, the very centre of the island, the strong¬ 
hold of Henna, was t^en, and the main part of Val di Noto 
followed. But the divisions among the Moslems helped the 
Christians,' they won l»ack several towns, and beat off all 
attacks on Syracuse and Tauromenium. It is strange that the 
reign of Basil the Macedonian (867), a time of such renewed 
vigour in the empire, was the time of the greatest of all losses 
in Sicily. In Italy the imperial frontier largely advanced ; 
in Sicily imperial fleets threatened Panormus. But in 875 the 
accession of Ibrfihim ibn Ahmad in Africa changed the face of 
things. The amir in Sicily, Ja'far ibn Ahmad, received strict 
orders to act vigorously against the eastern towns. In 877 
began the only successful Semitic siege of Syracuse. The next 
year the city passed' for the first time under the yoke of 
Strangers to the fellowship of Europe. 

Thus in fifty-one years the imperial and Christian territory in 
Sicily was cut down to a few points on or near the eastern coast, 
to the Val Ueinone in short without Messana. But between 
Moslem dissension and Christian valour the struggle had still 
to be waged for eighty-seven years. Henna had Iwen the chief 
centre of Christian resistance a generation earlier; its place 
was now taken by the small fort of Raraetta not far from Messina. 
The Moslems of Sicily were busy in civil wars; Arabs fought 
against Berbers, both against the African overlord. In 900 
Panormus had to be won by a son of Ibr&hira from Moslem rebels 
provoked by his father’s cruelty. But when Ibriihim himself 
came into Sicily, renewed efforts against the Christians led to the 
first taking of Tauromenium (908), of Raraetta and of other 
points. The civil war that followed his death, the endless 
revolutions of Agrigentum, where the weaker side did not scruple 
to call in Christian help, hindered any real Saracen occupation 
of eastern Sicily. The emperors never gave up their claims to 
Sicily or their hopes of recovering it. Besides the struggle with 
the Christians in the island, there was often direct warfare 
between the empire and the Saracens; but such warfare was 
more active in Italy than in Sicily. In 956 a peace or truce was 
made by the emperor Constantine Porphyrogenitus. A few 
years later; Otho the Great, the restorer of the Western empire, 
looked to Sicily as a land to be won back for Christendom. 
It had not yet wholly passed away ; but the day soon c^e. 
Strange to say, as Syracuse fell in the reign of Basil the Mace¬ 
donian, the Saracen occupation was completed in the reign of 
Nikephoros Phokas (Nicqjhorus Phocas); the deliverer of Crete. 
«IiMhe year of his acceKion (963) Tauromenium was taken, and 
became for a hundred years a Mahommedan possession. Rametta 
was the last stronghold to fall (965). 

Thus in tgS years the Arab did what the Canaanite had never 
done. The whole island was a Semitic, that is a Mahommedan, 
possession. Yet the complete Saracen possession of Sicily 
may seem a thing eff a moment. Its first and longest period 
lasm ’only 73 years. In that time Mahommedan Sicily was 
threatened by a Western emperor; the Arabic writers claim 
xtaui- Saracen army by which Otho 11 . was beaten back 
fOMt ty in 98a as a Sicilian army. A mightier enemy was 
SwMra threatening in the East. ]^il II. planned the recovery 
0mpfr*. sjgjj[y in earnest. In 1027 he sent a great «my; 
bnt his death stopped tlieir progrem before they reached the 
island. But the great conqumur had left behind him men 
tramed in his school, and eleven years later the eagles of the new 
Rome ^aih marched to Sicilian victories. The ravages of 
tee SicUian Saracens in the Greek islands were more fnghtfsl 
thM ever, and f^rge Maoiaces, the first captain of his time, 


was sent to win back the lost land. He too wa.s helped by Saracen 
dissensions. The amir Abul-aiar became a Roman vassal, and, 
like Aiaric of old, became magisier militum in the 
Roman army. His brother and rival Abuhafas brought 
help from Africa ; and finally all joined against the Christians. 
Four years of Christian ■victory (io38-io4a) followed. .In the 
host of Maniaces were men oSf all races—Normans, who had 
already begun to show themselves in south Italy, and the 
Varangian guard, the best soldiers of the empire, among whom 
Harold Hardrada himself is said to have held a place. Town 
after town was delivered, first Messana, then Syracuse, then a 
crowd of others. The exact extent of the reconquest is uncertain ; 
Byzantine writers claim the deliverance of tee whole island; 
but it is certain that the Saracens never lost Panormus. But 
court influence spoiled everj'thing : Maniaces was recalled ; 
under his successor .Stephen, brother-in-law of the emperor 
Michael, the Saracens won back what they had lost. Messana 
alone held out, for how long a time is uncertain. But a con¬ 
queror came who had no empresses to thwart him. In 1060 
began the thirty years’ work of the first Roger. 

Thus for 263 years the Christian people of some part or other 
of Sicily were in subjection to Moslem masters. But that 
subjection differed widely in different times and places, gf^uy 
The land was won bit by bit. One town was taken aBt$r 
by storm; another submitted on terms harsher or 
more favourable. The condition of the Christians 
varied from that of personal slaves to that of communities 
left free on the payment of tribute. The great mass were in the 
intermediate state usual among tee non-Muliommedan subjects 
of a Mahommedan power. The ihimmi of Sicily were in 
essentially the same case as the rayahs of the Turk. While 
the conquest was going on, tire towns that remained imconquered 
gained in point of local freedom. They became allies rather 
than subjects of the distant emperor. So did the tributary 
districts, as long as the original terms were kept. But, as ever, 
the condition of the subject race grew worse. After the complete 
conquest of the island, while the mere slaves had turned Mahom- 
medans, there is nothing more heard of tributary districts. At 
the coming of the Normans the whole Christian population 
was in the state of rayahs. Still Christianity and the Greek 
tongue never died out; churches and monasteries received 
and held property; there still are .saints and scholars. It 
would be rash to deny that traces of other dialects may not have 
lingered on; but Greek and Arabic were the two written tongues 
of Sicily when tee Normans came. ’The Sicilian Saracens were 
hindered by their internal feuds from ever becoming a great 
power; but they stood high among Mahommedan nations. 
Their advance in civilization is shown by their position 
under the Normans, and above all by their admirable style 
of architecture (see Palermo), 'fhey had a literature which 
Norman kings studied and promoted. The Normans in short 
came into tee inheritance of the two most civilized nations, of 
the time, and allowed them to flourish side by side. 

’The most brilliant time for Sicily as a power in the world 
begins with the coming of the Normans. Never before or after 
was the island so united or so independent. Some of 
the old tyrants had ruled out of Sicily; none had 
ruled over all Sicily. The Normans held all Sicily as 
the centre of a deminion which stretched far beyond it. The 
conquest was the work of one man. Count Roger of the 
hou^ of Hauterville (see Roger I.). The conquests of tee 
Normans in Italy and Sicily form part of one enterprise; but 
they altogether differ in chmacter. In Italy they overthrew tee 
Byzantine dominion; their own rule waS perhaps not worse, 
but they were not deliverers. In Sicily they were welcomed 
by the Christians as deliverers from infidel bondage. 

As in the Saracen conquest dt Sidiy, as in tee Byzandne 
recovery, so in the Nonnan conquest, the immediate occasitm was 
given by* home traitor. CountRoger had already made 
a plundering attack, when Becumen of Catania, driven 
out by his brother, urged him to serious invasion. Messina was 
tokte in 1060, and be^me ter a whffe the Norman capital. The 
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Christians ev«r}rwhere walocmed the coi^eror. But at Troina 
they presently changed their minds, and joined with the Saracens 
to nssiege the count in their citadeL AtCatania Becumen was 
set up again as Roger’s vassal, and he did good service till he 
was killed. Roger soon began to fix his eye on the Saracen 
capital. Against that city he had Pisan help, as the inscription 
on the Pisan immo witnesses (cf. Geofi. Mai. ii. 34). But 
Palermo was net taken until 1071, and then only by the 
help of Duke Robert, who kept the prize to himself. Still 
its capture was the tumii^-point in the struggle. Taormina 
(Tauromenium) was won in 1078. Syracuse, under its amir 
Benarvet, held out stoutly. He retook Catania by the help 
of a Saracen to whom Roger had trusted the city, and whom 
he himself punished. Catania was won back by the count’s 
son Jordan. But progress was delayed by Jordan’s rebellion 
and by the absence of Roger in his brother’s wars. In 
1085 Syracuse was won. Next year followed Giigenti and 
(iistrogiovanni, whose chief became a Christian. Note held 
out till logo. Then the whole island was won, and Roger 
completed his conquest by a successful expedition to Malta. 

L^e the condition of the Greeks under the Saraceirs, so the 
condition of the Saracens under tire Normans differed in different 
Xaracsiu pla«s according to the circumstances of each conquest. 
aae«r The Mahommedan religion was everywhere tolerated, 
NoroMa in many places much more. But it would seem that, 
just as under tlie Moslem rule, conversions from 
Christianity to Islam were forbidden. On the other hand, 
conversions from Islam to Christianity were not always en¬ 
couraged ; Saracen troops were wnployed frean the beginning, 
and Count Roger seems to have thought them more trustworthy 
when unconverted. At Palermo the capitulation secured to 
the Saracens the full enjoyment of their own laws; Girgenti 
was long mainly Saracen; in Val di Noto the Saracens kept 
towns and castles of their own. On the other hand,- at Messina 
there were few or none, and we hear of both Saraoen and Greek 
villeins, the latter doubtless abiding as they were in Saracen 
times. But men of both races were trusted and favoured accord¬ 
ing to their deserts. The ecclesiastical relations between Greeks 
and Latins are harder to trace. At the taking of Palermo tlie 
Greek bishop was restwed ; but his successors were Latins, and 
Latin prelates were placed in the bishoprics which Count Roger 
founded. Urban II. -visited Sicily to promote the union of the 
church, and he granted to the count those special ecclesiastical 
powers held by the counts and kings of Sicily as hereditsary 
legates of the Holy See which grew into the famous kalian 
monarchy (Geoff. Mai. iv. 29). But Greek worship went on; at 
Messina it lingered till the 15th century (Pirro, Sicilia sacra, 
i. 420, 431, 449), as it has been since brought back by the 
Albanian colonists. But the Greeks of Sicily have long been 
united Greeks, admitting the authority of the see of Rome. 

in its results the Norman conquest of Sicily was a Latin 
conquest far more thorough than that which had been made 
by the Roman commonwealth. The Norman princes 
^ races, creeds and tongues of the 
fa SicMr. island, Greek, Saracen and |ew. But new races came 
to settle alongside of them, all of whom were Latin 
os far as their official speech Was- concerned. The Normans 
brought the French tongue with them; it remained the 
court speech during the rath century, wid Sicily was thrtfwn 
open to all speakers of French, many of whom came koai 
England. There was constant intercourse between the two 
great islands, both ruled by Norman kings, and many natives of 
England fiU^ high places in Sicily. But Frendi was only a 
language of Society, noVof business or literature. Hie lenguages 
of mscriptions and documents are Greek, Arabic and Latm, in 
private writings sometimes Hebrew. The kings Understood 
Greek and Aratnc, and theh- deeds and works were OommemMted 
in both tongues. Hence comes the fact, at first sight so stfange, 
that Greek, Arabic and French have all given way to a ditSect 
Of Italian. But the cause' is not far to seek. - Hte Moman 
conquest opened %(^y to Settlers from Italy, above all from 
the Norman possessions in Italy. Under the name of 'Lomfxd'ds, 
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they became an inyxfftant; in-some parti a domuiant,^eleineiit 
Tbu^at Messina, where -we hear nothing of Saracens, we bear 
much of the ^disputes Itetween QcatHa and Lomba^ii Ibe 
Lombards had hardly a distinct language to bring with’ tbem.^ 
At the time of the conquest, it was already found out tiiat Ftendi 
had become a distinct speech from Latin; Italian hardly wot 
such. The Lombard eluent, during the Norman reign, sho-wi 
itself, not in whole documents or inscriptions, but in eocasionsil 
worda and forms, as in some of the mosaies at Monreale. A^ 
if any element, Latin or akan to Latin, hod lingered'on throt^ 
Byzantine and Saraomi rule, it would of coarse be attracted tc 
the new Latin element, and would help to strengthen it I< 
was this Lombard element that had the future before it Gecel 
and Arabic were antiquated^ or at least isdiated, in a whi^ 
Norman conquest had made part of western Europe Imd 
Christendom. They could grow only within the island; the) 
could gain no strength from outside. Even the Frendi eleroeW 
was in some sort isolated, and later events made it more so. Bui 
the Lombard element was constantly strengthened by Kttiemeni 
from outside. In the older Latin conquest, the llatin carriec 
Greek -with him, and the Greek element absorbed tiie '-Latht 
Latin now held in western Europe the place which Oreedt hale 
held there. Thus, in the face of Italian, both Greek and Afabk 
died out. Step by step> Christian Sidly became Latin, in speed 
and in worship. But this was not till the Norman’ reigns wen 
over. Till the end of the 12th century Sicily was the one laal 
where men of divers creeds and toi^^ues could live side by ride.' 

Hence came both; the short-lived brilliancy of Sicily and iti 
later decay. In Sicily there were many nations all protectee 
by the Sicilian king; but there was no Sicilian nation. Greek 
Saracen, Norman, Lombard and Jew could not be fused inti 
one people; it was the boast of Sicily that each kept his lawi 
and tongue undistiu-bed. Such a state of things could jiye . ,91 
only under an enlightened despotism; the discordant elmenti 
could not join to work out really free and national institiitions 
Sicily had parlimiMnts, and some constitutional pruicipla 
were rvell understood. But they were assemUies of barons 
or at most of bmons and citizens; tiiey could oidy ha-ve ropre 
seated the Latin elements, Norman and Lombard, in the isl^ 
The elder races, Greek ahd Saracen,«tand outside the relation 
between the Latin king and his Latin subjects. Still, as lOq 
as Greek and Saracen were protected and favoured, so lM)| 
was Sicily the most brilliant of European kingdoms^ But-ill 
greatness had no groundwork of nationri life; for lack of it 
the most brilliant of kingdoms presently sank below the 
of other lands. 

Four generations only span the tune from the birth et Colin 
Roger, about 1030, to the death of the emperor Frederi^ II 
in 1230. Roger, great count of Sicily, was, at his 
death in iioz, succeeded by his ^oung son Simon, 
and be in iioj by the second Roger, the first king. He iiduritei 
aill Sicily, save half Ptdenno—tite other halfhad been given up- 
and part of Calabria. 'Ihe rest of Palermo was soon granted 
the Semitic capital become the abidmg head of Sicily. On (b 
death of his cousin Duke WilUam of Apuba, Ko^ gradlli^ 
founded (1127-1140) a great ItaUan dominion. Td the.touiiiu 
duchy he added (1136) the Norman principality «f ^pui 
Naples (1138), the last depmdency of the Eastmn empire li 
Italy, and (i 140) the Abruzri, an undoubted land of the Weztmt 
empire. He thus formed a dominion which has beeii iMvMi^ 
united and handed over from one prince to another oftener fhm 
any other state in Europe, but whose frontier has haidb' rittngei 
at ail. In 1130 Roger was crowned at Polenno, by anthoritr 
of the antipope Anacletus;, taking the etrange title 
^ciiy and Italy.” This, on bis reconeffiation with Pi^ IniM^ 
IL, he exchanged for ‘f king of Sicily asnd of thetiuchy Of 'Ap;^ 
andof theiprmitipalityof Oaptnu’" By virtue of the 
between the p<^ and the Normans of Apulia, 'lie beld hi 
kingdem in firi of the H 61 y See, a porition which os ti^'wh^ 
s^ngthoned the royal power. But his. power, . 1 ^ . that 0 
Dionyriria and Agathodes, was fait in. more distant tegioM 
His tminiral Geoige of Antioch, Greek by birth and creed, 
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■gaintt int Eastern empire, w(m Corfu (lOMvpho; the name of 
Korkyra is forgotten) for a season, and carrieaofi the silk-wdrkers 
bam Thebes Peloponnesus to Siciljt> But Masiuel Comnenus 
ruled in tiie East, and, if Roger threaded Constsutinople, 
Ifoauei tiueatened Sicily. In Africa the work of Agathocles was 
more than renewed ; Mahdia and other points were won and kept 
as long as Roger livpd. These exploits won him the name of 
the “ terror of Greeks and Svacens.” To the Greeks, tuid still 
dSitt to the Saracens, of his own island he was a protector and 
something more. Hb love for mathematical science, geography, 
&c., in which the Arabs excelled, b noteworthy. 

Roger’s son William, surnamcd the Bad, was crowned in hb 
fair’s lifetime in 1x51. Roger died in 1154, and William’s 
wiin »lasted till 1166. It was a time of domestic re- 
^ ^ bdlions, chiefly against the king’s unpopular minbters, 
and it b further marked the loss of Roger’s African 
co^uests. After William the Bad came (1166-1x89) hb son 
Wiliiam the Good. Unlike as were the two men in themselves, 
in their foreign policy they are hardly to be dbtingubhed. The 
Bad William has a short quarrel with the pope; otherwise 
Bad and Good alike appear as zealous supporters of Alexander 
111 . and as enemies of both empires. The Eastern warfare of the 
Good b stained by the frightful sack of Thessalonica; it b 
marked also by the formation of an Eastern state under Sicilian 
supremacy (1186). Corfu, the possession of Agathocles and 
R^er, with Durazzo, Cephabnia and Zante, was granted by 
William to his admiral Margarito with the strange title of king 
of the EMirots. He founded a dynasty, though not of kings, 
in Cephalonb and 21 ante. Corfu and Durazzo were to be more 
closely connected with the Sicilian crown. 

The br^htest days of Sicily ended with William the Good. 
IBs marriage with Joanna, daughter of Henry of Anjou and 
fUaentf. childless, and William tried to procure 

'the succession of hb aunt Constance and her husband. 
King Henry VI. of Germany, son of the emperor Frederick I. 
But the prospect of German rule was unpopular, and on William’s 
death the crown passed to Tancred, an illegitimate grandson 
of Ring Roger, who flgures in Engli^ hbtories in the story of 
K.ichard IH.’s crusade. In xipx Henry, now emperor, asserted 
hb claims; but, while Tancred lived, he did httle, in Sicily 
nothing, to enforce them. On the death of Tancred (XX94) 
and the accession of hb young son William III., the emperor 
came and conquered Sicily and the Italian possessions, with 
witttma amount of cruelty which outdid any earlier war or 
iji. revolution. First of four Western emperors who wore 
the Sicilian crown, Henry died in 1197, leaving the 
kingdom to hb young son Frederick, heir of the Norman kings 
through hb mother. 

The great days of the Norman conquest and the Norman 
re^S nave been worthily recorded by contemporary historians. 
For lew times have we richer naterials. The oldest b Aim6 
or Amato of Monte 'Cassino, who exbts only in an Old-French 
tnuoelation. We have abo for the Norman conquest the halting 
,^xameter8 of William of Apulia, and for the German conquest 
the lively and partial verses of Peter of Eboli.' Of prose writers 
wBihaye Geoffrey Malaterra, Alexander abbot of Telesia, Romuald 
archbishop of Salerno, Fako of Benevmto, and above all Hugo 
Falcandus, one of the very foremost of medieval writers. Not 
(me of these Latin writers was a native of the bland, and we have 
rsoord fcom any imtive Greek. Occasional notices we of 
eopase have in the Byzantine writers,and. Archbiriiop Eustathius’s 
account of the taking of Thessalonica is more than occasional. 
And the close connexion between Sicily and England leads to 
many (Kxasional references to Sicilian matters in English writers. 

The relarions between the various races of the islands are most 
iitstructiye. The strong rule of Roger kept all in order. He 
called himself the defender of Qirbtians; others, on account 
of his favour to the Saracens, spoke of him as a pagan. He 
uertainly encouraged Saracen .art and literature in every shape. 

* AiuoUni it : Ebuh it ttbus SituHs earpun (republished in 
ttaa. new edision of Mumtoiii's Serum ItaHemnm Seriptaret, by 
R. Siba. tom. xx»., Citti 41 Caatello, 1904). . 


Hb court was full of eunuchs, of whom we hear still more under 
Willimn the Bad. Under William ^e Good the Saracens, 
without any actual oppression, seem to be losing their position. 
Hitherto they had been one element in the land, keepmg their 
own civilbation alongside of others. By a general outbreak 
on the death of Wiliiaimthe Good, the Saracens, especially those 
of Palermo, were driven to take shelter in the mountains, where 
they sank into a wild people, sometimes holding points of the 
bland against all rulers, sometimes taking military service under 
them. The Jews too begin to sink into bondmen. Sicily b 
ceasing to be the land of many nations living side by side on 
equal terms. 

The Germans who helped Henry to win the Sicilian crown 
did not become a new element in the island, but only a source 
of confusion during the minority of hb son. Frederick 
—presently to be the renowned emperor Frederick II., 

“ Fridericus stupor mundi et immutator mirabilb ”— 
was crowned at Polenno in 1198; but the child, 
deprived of both parents, was held to be under the protection 
of hb lord Pope Iimocent III. During hb minority the land was 
torn in pieces by turbulent nobles, revolted Sarins, German 
captains seeking settlements, the maritime cities of Italy, and 
professed French deliverers. In 1210 the emperor Otto IV., 
who had overrun the continental dominions, threatened the 
island. In 12x2, just when Frederick was reacliing an age to be 
of use in hb own kingdom, he was called away to dispute the 
crown of Germany and Rome with Otto. Eight years more of 
disorder followed; in 1220 the emperor-king came back. He 
brought the Saracens of the mountains back again to a life in 
plains and cities, and presently planted a colony of them on the 
mainland at Nocera, when they became his most trusty soldiers. 
Hb necessary absences from Sicily led to revolts. He came back 
in 1233 from his crusade to suppress a revolt of the eastern 
cities, which seem to have been aiming at republican indepen¬ 
dence. A Saracen revolt in 1243 b said to have been followed 
by a removal of the whole remnant to Nocera. Some, however, 
certainly stayed or came back ; but their day was over. 

Under Fiederick the Italian or Lombard element finally 
prevailed in Sicily. Of all hb kingdoms Sicily was the 
best - beloved. He spoke all its tongues; he protected, 
as far as circumstances would allow, all its races. The 
heretic alone was persecuted 5 he was the domestic rebel 
of toe church; Saracen and Jew were entitled to the rights 
of foreigners. Yet Frederick, patron of Arabic learning, sus¬ 
pected even of Moslem belief, failed to check the decline of toe 
Saracen element in Sicily. The Greek element had no such 
forces brought against it. It was still a chief tongue of toe bland, 
in which Frederick’s laws were put forth as well as in Liain. 
But it was clearly a declining element. Greek and Saracen were 
both becoming survivab m an island which was but one of the 
many kingdoms of its king. The Italian element advanced at 
toe cost of all others. Frederick chose it as the court speech 
of Sicily, and he made it the speech of a new-born literature. 
Sicily, strangely enough, became the cradle of Italian song. 

Two emperors had now held the Sicilian crown. On 
Frederick’s death in 1350 toe crown passed to hb son Conrad, 
not emperor indeed, but ki^ of the Romans. He was 
nomin^y succeeded by hb son Conradin. The real 
ruler under both was Frederick’s natural son Manfred. In 1358, 
on a false rumour of the death of Conradin, Manfred was himself 
crowned king of Palermo. He had to found the kingdom afresh. 
Pope Innocent IV. had crossed into Sicily, to take advanti^e 
of the general discontent. The cities, whose growing liberties 
had been checked by Frederick’s legislation, stroveior practical, 
if not formal, independence, sometimes for dominion ova thrir 
fellows. The 5th century s£.. seemed to. have come bade. 
Messina laid waste the krnds wf Taormina, because Taoimina 
would not obey the bidding of Messina. Yet, among these and 
other ekments of confusion, Manfred succe^ed in setting up 
again the kingly power, first fm hb kinsmen and then fdr himself. 
IBs reign continued that of hb father, so far as • mere king 
could continue the reign of «uch an emperor. The. king of Sicily 
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was the first potecUte of Italy, and came nearer than any 'prince 
since Louis II. to the union of Italy under Italian rule. He 
soii^t dominion too beyond the Adriatic: Cmrfu, Durazzo, and 
a strip of the Albanian coast became Sicilian possessions as the 
dowry of Manfred’s Greek wife. But papal enmity was too 
much for him. His overlord claimed to dispose of his crown, 
and hawked it about among the princra of the West. Edmund 
of England bore the Sicilian title for a moment. More came of 
the grant of Urban IV. (1264) to Charles, count of Anjou, and 
through his wife sovereign count of Provence. Charles, 
" crowned by the pope in 1266, marched to take posses¬ 
sion of his lord’s grant. Manfred was defeated and 
slain at Benevento. The whole Sicilian kingdom became the 
spoil of a stranger who was no deliverer to any class of its people. 
'The island sank yet lower. Naples, not Palermo, was the head 
of Ae new power ; Sicily was again a province. But a province 
Sicily had no mind to be. In the continental lands Charles 
founded a dynasty ; the island he lost after sixteen years. His 
rule was not merely the rule of a stranger king surrounded by 
stranger followers; the degradation of the island was aggravated 
by gross oppression, grosser than in the continental lands. The 
continental lands submitted, with a few slight efforts at resist¬ 
ance. The final result of the Angevin conquest of Sicily was its 
sep^tion from the mainland. 

Sicilian feeling was first .shown in the support given to the 
luckless expedition of Conradin in 1268. Frightful executions 
■ in the island followed his fall. The rights of the Swabian house 
were now held to pass to Peter (Pedro), king of Aragon, husband 
of Manfred’s daughter Constance. ’ITie connexion with Spain, 
which has so deeply affected the trfiole later history of Sicily, 
now begins. Charles held the Greek possessions of Manfred 
and had designs both on Epeiros and on Constantinople. The 
emperor Michael Palaeologus and Peter of Aragon became allies 
against Charles; the famous John of Procida acted as an agent 
between them; the casts of Charles’s eastern warfare caused 
great discontent, especially in an island where some might still 
look to the Greek emperor as a natural deliverer. Peter and 
Michael were doubtless watching the turn of things in Sicily ; 
but the tale of a long-hidden conspir^ between them and the 
whole Sicilian people has been set aside by Amari. ’The actual 
outbreak of 1282, the famous Sicilian Vespers, was stirred up by 
I the wrongs of the moment. A gross case of insult offered by a 
' Frenchman to a Sicilian woman led to the massacre at Palermo, 
and the like scenes followed elsewhere. The strangers were cut 
off ; Sicily was left to its own people. The towns and districts 
left without a ruler by no means designed to throw off the 
authority of the overlord ; they sought the good will of Pope 
Martin. But papal interests were on the side of Charles; and 
i he went forth with the blessing of the church to win back his 
lost kingdom. 

Angevin oppression had brought ti^ether all Sicily in a 
conmion cause. ’There was at last a Sicilian nation, a nation 
for a while capable pf great deeds. Sicily now stands out as a 
main centre_ of European politics. But the land has lost its 
character ; it is becoming the plaything of powers, instead of 
the meeting-place of nations. The tale, true or false, that 
Firenchmen and Provenpals were known from the natives by 
being unable to frame the Italian sound of e shows how 
thoroughly the Lombard tongue had overcome the other tongues 
of the island. In Palermo, once city of threefold speech, a Greek, 
I a Saracen, a Norman who spoke his own tongue must have died 
with the strangers. 

Charles was now besieging Messina; Sicily seems to have 
put on some approachfto the form of a fedenu commonwealth. 

Meanwhile Peter of Aragon was watching and pre- 
Anrea. P*rit^. He now declared himself. To all, except 
tiK citizens of the great cities, a king would be accept¬ 
able ; Peter was chosen with little opposition in a parliament at 
Palermo, and a struggle of twenty-one years be^, of which 
Charl« and Peter saw only the first stage. In fact, after Peter 
faad. l^ped the Sicilians to relieve Messina, he was very little 
in Sicily; be had to defend his kingdom of Aragon, which Pope 


35 

Martin had grant|d*to anothes French Charles. He tras lepre- 
senftd by Queen Constance, and his great admiral Roger de 
Loria kept the war awl^ from SicUy, wagirij^it wholly in Italy, 
and making Charles^ the son of Ring Charles, prisoner. In 1285 
both the nval kings died. Chules had before his death been 
driven to make large l^islative concessions to his subjects to 
stop the tendency shown, especially ii^ Naples, to join the 
revolted Sicilians. By Peter’s death Aragon and Sicily we 
separated; his eldest son Alphonso took Aragon, and his seemd 
son James took Sicily, which was to pass to the third . 
son Frederick, if James died childless. James was 
crowned, and held his reforming parliament also. With the 
popes no terms could be made. Clwles, released in 1288 under 
a deceptive negotiation, was crowned king of Sicily by,^onorius 
IV.; but he had much ado to defend his continental dominions 
against James and Roger. In 1291 James succeeded Alphonso 
in the kingdom of Aragon, and left Frederick not king, according 
to the entail, but only his lieutenant in Sicily. 

Frederick was the real restorer of Sicilian independence. He 
had come to the island so young that he felt as a native. He 
defended the land stoutty, even against his brother, 

For James presently played Sicily false. In 1295 he 
was reconciled to the church and released from ail French 
claims on Aragon, and he bound himself to restore Sidiy to 
Charles. But the Sicilians, with Frederick at their head, dis¬ 
owned the agreement, and in 1296 Frederick was crowned king. 
He had to defend Sicily against his brother and Roger de Loria, 
who forsook the causp, as did John of Procida. Hitherto the 
war had been waged on the mainland; now it was transferred 
to Sicily. King James besieged Syracuse as admiral of the 
Roman Church; Charles sent his son Robert in 1299 as his 
lieutenant in Sicily, where he gained some successes. But in the 
same year the one great land battle of the war, that of Falconaria, 
was won for Sicily. The war, chiefly marked by another great 
siege of Messina, went on till 1302, when both sides were 
thoroughly weakened and eager for peace. By a treaty, con¬ 
firmed by Pope Boniface VIll. the next year, Frederick was 
acknowledged as kii^ of Trinacria for life. He was to nunry 
the daughter of the king of Sicily, to whom the island kingdom 
was to revert at his death. The terms were never meant to be 
carried out. Frederick again took up the title of king 
of Sicily, and at his death in 1337 he was succeedea 
by his son Peter. There were thus two Sicilian kingdoms and 
two kings of Sicily. The king of the mainland is often spoken 
of for convenience as king of Naples, but that description was 
never borne as a formal title save in the i6th centuty by Philip, 
king of England and Naples, and in the 19th by Joseph Buona¬ 
parte and Joachim Murat. The strict distinction was between 
Sicily on this side the Pharos (of Messina) and Sicily beyond it. 

Thus the great island of the Mediterranean again became 
an independent power. And, as far as legislation could make it, 
Sicily became one of the freest countries in Europe. By the 
laws of Frederick parliaments were to be re^larly held, and 
without their consent the king could not sume war, peace av < 
alliance. The treaty of 1302 was not confirmed by parhament, 
and in 1337 parliament <^ed Peta- to the crown. But SSefly 
never rose to the greatness of its Greek or its Norman days, 
and its old character had passed away. Of Greeks and Saracens 
we now hear only as a d^iraded remnant, to be won over, if it 
may be, to the Western Church. The kingdom had no foreign 
possessions; yet faint survivals of the days of Agathocles ^ 
Roger lingered on. The isle of Gerba off' the Afirican coast was 
held for a short time, and traces of the connexion with Greece 
went on in various shapes. If the kings of Siefly on this side (he 
Pharos kept Corfu down to 1386, those beyond the. Pharos 
became in 1311 overlords of Athens, when that duclty was 
seized by Catsdan adventurers, disbatsded after the waij|4f:Scfly. 
In 1530 the Sicilian island of Malta became the thdter of the 
flights of Saint John driven by the Turic from Rhodes, and 
Sicily has received several colonies of Christian AJbaniaas, who 
have replaced Greek and Arabic by yet ano^er tongue. (Stoe 
Nahjs, Kingdom or.) (E; A. P.; T. As.) 
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SIGKIKGBN, FRANZ VON (1481-1523VG«:nnan kni^t, one 
of the most notable figures of the first period of the Reformilion, 
was born at Ebe.niburg neu Worms.* Having fought for the 
emperor Maximilian I. against Venice in 159S, he inherited large 
estates on the Rhine, and increased his wealth and reputation by 
numerous private feuds, in which he usually posed as the friend 
of the oppressed. In. 1513 he took up the quarrel of Balthasar 
or, a citizen who had been driven out of Worms, and attacked 
city with 7000 men. In spite of the imperial ban, he devas¬ 
tated its lands, intercepted its commerce, and only desisted 
when his demands were granted. He made war upon Antony, 
duke of Lorraine, and compelled Philip, landgrave of Hesse, 
to pay him 35,000 gulden. In 1518 he interfered in a civil 
conflict h Metz, ostensibly siding with the citizens against the 
governing oligarchy. He led an army of 20,000 men against the 
city, compelled the magi.strates to give him 20,000 gold gulden 
and a month’s pay for his troops. In 1518 Maximilian released 
him from the ban, and he took part in the war carried on by the 
Swabian League gainst Ulrich I., duke of Wurttemberg. In the 
contest for the imperial throne upron the death of Maximilian in 
i5i9,Sickingen accepted bribes from Francis I., king of France, 
but when the election took place he led his troops to Frankfort, 
where their presence assisted to secure the election of Charles V. 
For this service he was made imperial chamberlain and councillor, 
and in 1521 he led an expedition into France, which ravaged 
Picardy, but was beaten back from Meziires and forced to 
retreat. About 1517 Sickingen became intimate with Ulrich 
von Hutten, and gave his support to Hutten’s schemes. In 
1510 a threat from him freed John Reuchlin from his enemies, 
the Dominicans, and his castles became in Hutten’s words a refuge 
for righteousness. Here many of the reformers found shelter, 
and a retreat was ofiered to Martin Luther. After the failure 
of the French expiedition, Sickingen, aided by Hutten, formed, 
or revived, a large scheme to overthrow the spiritual princes 
and to elevate the order of knighthood. He hoped to secure this 
by the help of the towns and peasants, and to make a great 
position for himself. A large army was soon collected, many 
nobles from the upper Rhineland joined the standard, and 
at Landau, in August 1522, Sickingen was formally named 
commander. He declared sVar a^nst his old enemy, Richard of 
Greiffenklah, archbishop of Trier, and marched against that 
city. Trier was loyal to the archbishop, and the landgrave of 
Hesse and Louis V., count palatine of the Rhine, hastened to his 
assistance. Sickingen, who had not obtained the help he wished 
for, was compelled to fall back on his castle of Landstuhl, near 
Kaiserslautern, collecting much booty on the way. On the 
aand of October 1522 the council of regency placed him under 
the ban, to which he replied, in the spring of 1523, by plundering 
Kaiserslautern. The rulers of Trier, Hesse and the Palatinate 
decided to jwess the campaign against him, and having obtained 
help from the Swabian League, marched on I/Ondstuhl. Sickingen 
refused to treat, and during the siege was seriously wounded. 
This attack is notable as one of the first occasions on which 
wtiUery was used, and by its aid breaches were soon made in an 
otherwise impregnable fortress. On the 6th of May 1523 he was 
forced to capitulate, and on the following day he died. He was 
buried at Landstuhl, and in 1889 a splendid monument was 
raised at F.bemburg to his memory and to that of Hutten. 

His son Franz (!onrad vms made a baron of the empire (Reichs- 
frfiherr) by Maximilian II., and a descendant was raised in 1773 
to the rarik of count (Rei^graf). A branch of the family still 
exists in Austria and Silesia. 

See K. Uhnanu, Fratut vem Sickingen (Leipzig, 1872); F. P. 
Bremer, Sitkingent Fehde gegen Trier (Strassburg, 1885) ; H. Pratz, 
" Franz von Sickingen " in JSer neue Plutarch (Lemzig, 1880), and the 
" Flcrsheitoer Chronlk " in Hutten’s Deutsche Schriften, edited by 
Q. Walts und Szamatolati (Strassburg, 1891). 

•HaKLB, DANIEL EMAR (1825- ), American soldier 

and diplomatist, was bom in New York City on the 20th of 
October 1825. He learned the printeir’s trade, studied in the 
universitv of the City of New York (now New York University), 
was admitted to the bar in 2846, and was a member of the state 
assembly in 1847. In 1853 he became corporation counsel of 


New York City, but resigned soon afterward to become secretary 
of the U.S. legation m London, under James Buchanan. He 
returned to America i» 1855, was a member of the state Sshate 
in 1856-1857, and from 1857 to 1861 was a ]>imocratic repre¬ 
sentative in Congress. In 1859 he was tried on a charge of 
murder, having shot Philip Barton Key, U.S. attorney for the 
District of Columbia, whom Sickles h^ discovered to have a 
liaison with his wife; but was acquitted after a dramatic trial 
lasting twenty days. At the outbreak of the Civil War Sickles 
was active in raising United States volunteers in New York, and 
was appointed colonel of a regiment. He became a brigadier- 
general of volunteers in September 1861, led a brigade of the army 
of the Potomac with-credit up to the battle of Antietam, and then 
succeeded to a divisional command. He took part with dis¬ 
tinction in the battle of Fredericksburg, and in 1863 as a major- 
general commanded the III. army corps. His energy and 
ability were conspicuous in the disastrous battle of Chanrcllors- 
ville (fj.v); and at Gettysburg (y.ti.) the part played by the III. 
corps in tbe desperate fighting around the Prach Orchard was one 
of the most noteworthy incidents in the battle. Sickles himself 
lost a leg and his active military career came to an end. He was, 
however, employed to the end of the war, and in 1867 received the 
brevets of brigadier-general U.S.A. and majoi^eneral U.S.A. 
for his services at Fredericksburg and Gettysburg respectively. 
General Sickles was one of the few successful vo'unteer generals 
who served on either side. Soon after the close of the Civil War 
he was sent on a confidential mission to Colombia to secure its 
compliance with a treaty agreement (of 1846) permitting the 
United States to convey troops across the Isthmus of Panama. 
In 1866-1867 be commanded the department of the Carolinas. 
In x866 he was appointed colonel of the 42nd infantry (Veteran 
Reserve Corps), and in 1869 he was retired with the rank of 
major-general. He was minkter to Spain from 1869 to 1873, “"d 
took port in the negotiations growing out of the “ Viiginius 
Affair ” (see Santiago, Cuba). General Sickles was president of 
the New York State Board of Civil Service Commissioners in 
1888-1889, was sheriff of New York in 1890, and was again a 
representative in Congress in 1893-1895. 

SICUU, an ancient Sicilian tribe, which in historicid times 
occupied the eastern half of tlie island to which they gave their 
name. It plays a large though rather shadowy part in the early 
traditions of pre-Roman Italy. There is abundant evidence that 
the Siculi once lived in Central Italy east and even north of 
Rome (e.g. Servius ad Aen. vii. 795; Dion. Hal. i. 9. 22 ; Thucy¬ 
dides vi. 2). Thence they were dislodged by the Umbro-Safine 
tribes, and finally crossed to Sicily. Archaeologists are not yet 
agreed as to the particular stratum of remains in Italy to vriiich 
the name of the Siculi should be attached (see for instance 
B. Modestov, Introduction et Vhistoire romaine, Paris, 1907, 
pp. 135 sqq.). They were distinct from the Sicemi (q.v. j Virg. 
Aen. viii. 328) who inhabited the western half of the island, 
and who according to Thucydides came from Spain, but whom 
Virgil seems to recognize in Italy. Both traditions may be true 
(cf. W. Ridgeway, Who were the Romans ? London, 1908, p. 23). 
Of the language of the Siculi we know a very little from glosses 
preserved to us by ancient writers, most of which were collected 
by E. A. Freeman {SicUy, vol. i. App. note iv.), and from an 
inscription upon \rimt is presumably an ornamental earthen¬ 
ware wine vessel, which has very much the shape of a tea-pot, 
preserved and transcribed by R. S. Conway in the Collection of 
the Grand Duke of Baden at Karlsruhe (Winnefeld, Grossherzogl. 
vereinigle Sammiungen, 1887, 126), which has been discussed by 
R. Thumeysen (Kuhn’s Zeitsekrift, xxxv. 214). The inscription 
was found at Centuripa, and the alphabet is Greek of the 5ih or 
6th century b.c. We have not enough evidence to make a 
translation possible, despite Thumeysen’s valiant effort, but the 
recurrence of the phrase hemiten esti durom in a varied order 
(durom hemiton Mf«')~presumably a drinking song or proverb, 
“ hidf a cup is sorry cheer,’’ though it is possible that the sign 
read as m may really denote some kind of s—makes thi division 
of these three words quite certain, and renden it higtdy probable 
that we have to do with an Indo-European language. None of 
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the groups of soun'ds occurring in the rest of the inscription, 
nor any of the endings pf words so far as they may be guessed, 
present any reason fur doubting this hypothesis ; and the glosses 
already mentioned can one and all be ea^y connected with Greek 
or Latin words (e.g. /wtrov, mutuum ); in fact it would be 
difficult to rebut &e contention that they should all be regarded 
as mere borrowings. (R. S. C.) 

The towns of &e Siculi, like those of the Sicani, formed no 
political union, but were under independent rulers. They played 
an important part in the history of the island after the arrtvaJ of 
the Greeks (see Sicily). Their agricultural pursuits and the 
volcanic nature of the island made them worshippers of the gods 
of the nether world, and they have enriched mythology with 
some distinctly national figures. The most important of these 
were the Palici, protectors of agriculture and sailors, who had a 
lake and temple in the neighbourhood of the river Syinaethus, 
the chief seat of the Siceli; Adranus, father of the Palici, a god 
akin to Hephaestus, in whose temple a fire was always kept 
burning; Hybla (or Hyblaea), after whom three towns were 
named, whose sanctuary was at Hybla Gereatis. The connexion 
of Demeter and Rore with Henna (the rafie of Proserpine) and of 
Arethusa with Syracuse is due to Greek influence. The chief 
Sicel towns were: Agyrium (San Filippo d' Argira); Centuripa 
(or Centuripae ; Cmtorbi); Henna (Castrogiovanni, a corruption 
of Oistrura Hennae through the Arabic Casr-janni); Hybla, 
tliree in number, (a) Hybla Major, called Geleatis or Gereatis, on 
the river Symacthus, probably the Hybla famous for its honey, 
although according to others this was (b) Hybla Minor, on the E. 
coast N. of Syracuse, afterwards the site of the Dorian colony of 
Megara, (c) Hybla Heraea in the S. of the island. 

L'or autlionties see Sicily. 

SICYON, or Secvon (the latter being the older form used by 
the natives), an ancient Greek city situated in northern Pelopon¬ 
nesus between Corinthia and Achaca. It was built on a low 
triangular plateau about a m. from the Girinthian Gulf, at the 
confluence of the Asopus and the Helisson, whose sunken beds 
protected it on E. and W. Between the city and ils port lay a 
fertile plain with olive-groves and orclinrds. Sicyon's primitive 
name Aegialeia indicates that its original population was Ionian ; 
in the Iliad it appears as a dependency of Agamemnon, and its 
early connexion with Argos is further proved by the myth and 
surviving cult of Adrastus. After the Dorian invasion the com¬ 
munity was divided anew into the ordinary three Dorian tribes 
and an equally privileged tribe of lonians, besides which a class 
of Kopvwji^dpoi or KarmvaKo<popoi lived on the land as serfs. For 
some centuries Sicyon remained subject to Argos, whence its 
Dorian conquerors liad come; as late as 500 b.c. it acknowledged 
a certain suzerainty. But its virtual independence was estab¬ 
lished in the 7 th century, when a line of tyrants arose and initiated 
an anti-Dorian policy. This dynasty, known after its founder 
Orthagoras as the Orthagoridae, exercised a mild rule, and there¬ 
fore lasted longer than any other succession of Greek tyrants 
(about 665-565 B.C.). Chief of these rulers was the founder’s 
grandson Cleisthenes—the uncle of the Athenian legislator of that 
name (see Cleisthbnbs, 2). Besides reforming §ie city’s con¬ 
stitution to the advantage of the lonians and replacing Dorian 
cults by the worship of Dionysus, Cleisthenes gained renown as 
the chief instigator and general of the First Sacred Ww (590) 
in the interests of the Delphians. From Herodotus’ famous 
account of the wooing of Agariste it may be inferred that he 
held intercourse with many commercial centres of Greece and 
south Italy. About this time Sicyon developed the varioas 
industries for which it was noted in antiquity. As die abode of 
the sculptors Dipoenuj and Scyllis it gained pre-eminence in wood¬ 
carving and bronze work such as is still to be seen in the archaic 
metal facings found at Olympia. Its pottery, which resembled 
the Corintlwn ware, was exported with the latter as far as 
Etruria. In Sicyon also the art of painting was supposed to have 
been “ invited.” After the fall of the tyrants their institutiems 
survived till the mid of the 6th century, when the Dorian supre¬ 
macy^ was re-established, perhaps by tte agency of Sparta, and 
the city was enrolled , in t^ Pek^nnesian Lea^e. Henceforth 


its policy was usually determined either by Sparta ^r by its 
powirful neighboar Corinth. During the Persian wars Sicyon 
could place 3poo hea\ ;4|armed men in the field; its school of 
bronze jculptors still flourished, and producediin Canachus (q.v.) 
a master of the late archaic style. In the 5th century it Sufiered 
like Corinth from the commercial rivalry of Athens in the western 

seas, and was repeatedly harassed by flyingsquadrons of Athenian 
ships. In the Peloponnesian war Sicyon* followed the lead of 
Sparta and Qirinfli. When these two powers quarrelled after.^e 
pwice of Nidas it remamed loyal to the Spartans; but the 
latter thought it prudent to stiffen the oligarchic goiKmment 
against a nascent democratic movement. Again in the Corinthian, 
war Sicyon sided with Sparta and became its base of operations 
against the allied troops round Corinth. In 369 it was captured 
and garrisoned by the Thebans in their successful attack on the 
Peloponnesian league. On this occasion a powerful citizen 
named Euphron effected a democratic revolution and established 
himself tyrant by popular support. His deposition by the 
Thebans and subsequent murder freed Sicyon for a season, but 
new tyrants arose with the help of Philip II. of Macedon. Never¬ 
theless during this period Sicyon reached its zenith as a centre 
of art: its school of painting gained fame under Eupompus 
and attracted the great masters Pamphilus and Apelles as 
students ; its sculpture was raised to a level hardly surpassed in 
Greece by Lysippus and his pupils. After participating in the 
Lamian war and the campiaigns of the Macedonian pretenders the 
city was captured (303) by Demetrius Poliorcetes, who trans¬ 
planted all ^e inhabitants to the Acropolis and renamed the site 
Demetrias. In the 3rd century it again passed from tyrant to 
tyrant, until in 251 it was finally liberated and enrolled in the 
Achaean League by Aratus (g.v.). The destruction of Corinth 
(146) brought Sicyon an acquisition of territory and the presidency 
over the Isthmian games; yet in Geero’s time it had fallen deep 
into debt. Under the empire it was quite obscured by the re¬ 
stored cities of Corinth and Patrae; in Pausanias’ age (a.d. 150) 
it was almost desolate. In Byzantine times it became a bishop's 

seat, and to judge by its later name “ Hellas ” it served as a refuge 
for the Greeks from the Slavonic immigrants of the 8th century. 

■^e village of Vasiliko which now occupies the site is quite 
insignificant. On the plateau parts of the ancient fortifications 
are still visible, including the wall Between town and Acropolis 
near the southern apex. A little north of this wall are remains 
of a theatre and stadium, traces of aqueducts and foundations 
of buildings. The theatre, which was excavated by the American 
School of Archaeology in 1886-1887,1891 and 1898, was built in 
the slope towards the Acropolis, probably in the first half of the 
4th century, and measured 400 ft in diameter; the stage was 
rebuilt in Roman times. The side entrances to tile auditorium 
were covered in with vaults of Greek construcrion; a curious 
feature is a tUimel from below the stage into the middle of the 
auditorium. 


Autmoritibs —Strabo, pp. 382, 389; Herodotus v. 67-68, vi. 9*, 
L 28; Thucydides L 108, in ; iv. 70, loi ? v. 52, 82; Xeuo^mn, 
HelUnica, iv., vi., vii.; Diodorus xviU. it, xx. loz; Pausanias 
ii. 3-it; W. M. Leake, Travels -in the Morea (London, 1830), 

PP- 351-381: .E. Curtms, Petopormesos (Gotha, 1851), U. 


'Uistoria 'numorum (Oxford,' l^l^f pp. 345-346; also Nums- 
MATics, section Greek, $ “ Patras, Sicyon.’’ (M. O. B. C.) 

SIDDONS, SARAH (1755-1831), English actress, tte eldest 
of twelve children of Roger Kemble, was bom in tl» 
“ Shouider of Mutton ” public-house, Brecon, Wales, on die sth 
of July 1755. Through the ^cial care of her mother in semttw 
her to the schools in the towns whete the company pliqped, 
Sarah Kemble received a remaikably good education, although 
ste was accustomed to make her appeatsmoe on tte stqgh wfaBe 
stiH a child. She became attached to William Siddons, an 
actor of the company; but Miis was discountenasteed ^ her 
puente, tfho wish^ her to accq>t the offer of a squire. Siddons 
was (hsmissed from the company, and riie was sent to asituation 
as lady’s maid to Mn Gimthead at Guy’s Cliff in Warwickshire. 
Here she recited Shakespeare, Milton and Rowe in the servants’ 
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hall, and pccasionally before aristocratic roi^pany, and here also 
she began to develop a capacity for sculpture which was sub¬ 
sequently developed (between 1789 aqd 1790), and of which 
she provided samples in busts of herself and of W son. The 
necessary consent to her union with Siddonsrwas at lastootained, 
and the marriage took place at Trinity Church, Coventry, on the 
j6th of November 1773. It was while playing at Cheltenham 
in the following year* that Mrs Siddons met with the earliest 
d^ded recognition of her powers as an actress, when by her 
representation of Belvidera in Otway’s Venice Preserved she 
moved te tears a party of " people of quality ” who had come 
to scoff. Her merits were made known by them to Garrick, who 
sent his deputy to Cheltenham to see her as Calista in Rowe’s 
Pair Penitent, the result being that she was engaged to appear 
at Drury^Lane at a salary of £5 a week. Owing to inex¬ 
perience as well as other circumstances, her first appearances as 
Portia and in other parts were unfortunate, and when, after 
playing with success in Birmingham, she was about to return to 
town she received a note from the manager of Drury Lane stating 
that her services would not be required. Thus, in her own words, 

“ banished from Drury Lane as a worthless candidate for fame 
and fortune,” she again in the beginning of 1777 went on “ the 
circuit ” in the provinces. After a very successful engagement at 
Bath, beginning in 1778 and lasting five years, she again accepted 
an offer from Drury Lane, when her appearance as Isabella in 
Garrick’s version of Southeme’s Fatal Marriage, on the 10th of 
October 1782, was a triumph, only equalled in the history of the 
English stage by that of Garrick’s first night at Drury Lane in 
J741 and that of Edmund Kean’s in 1814. In her earlier years ' 
it was in scenes of a tender and melting character that she 
exercised the strongest sway over an audience; but in the 
performance of Lady Macbeth, in which she appeared on the 
2nd of February ij8^ for the firet time in London, it was the 
grandeur of her exhibition of the more terrible passions as related 
to one awful purpose that held them spellbound. In Lady 
Macbeth she found the highest and best scope for her gifts. 
It fitted her as no other character did, and as perhaps it will never 
fit another actress. Her extraordinary and peculiar physical 
endowments—tall and striking figure, brilliant beauty, power- 
fuDy expressive eyes, and solemn dignity of demcanour-t-WK 
abled her to confer a weird hmjesty on the character wHidi in¬ 
expressibly heightened the tragic awe surrounding her’ fate. 
After Lady Macbeth she played Desdemona, Ros^ind' and 
Ophelia, all with great success; but it was in Queen Catherine 
—which she first played on the occasion of her brother John 
Kemble’s spectacular revival of ffenry VIII. in 1788—that she 
discovered a part almost as well adapted to her peculiar powers 
as that of Lady Macbeth. As ’Volumnia in Kemble’s’version of 
CmoUmus she also secured a triumph. In her early life she had 
attempted comedy, but her gifts in this respect were very limited. 
It was of course inevitable that comparisons should be made 
between her and hej only peer, Rachel, who Undoubtedly 
excelled her in intensity and the portrayal of fierce passion, but 
was a less finished artist and lacked Mrs Siddons’ dignity and 
‘plfthos. Though Mrs Siddons*'minute and systematic study 
perhaps gave a certain amount of stiffness to her representations. 
It conferred on them a symmetry and proportion to which 
Rachel never attained. Mrs Siddons formally retired from the 
stage in 1812, but occasionally appeared on special occasions even 
when advanced in years. Her lak appearance was on the 9th of 
June 1819 as Lady Randolph in Home’s Douglas, for the benefit 
of Mr and Mrs Charles Kemble. Her most striking impersona- 
tkmsi besides the roles already mentioned, were those of Zara in 
Congreve’s Mourning Bride, Constemce in King John, Mrs 
Haller in The Stranger, and Elvira in Pitarro. In private life 
Mrs Siddons enjoyed the friendship and respect of many of the 
most eminent persons of her time. Horace Walpole at first 
refused to join the fashionable chorus of her praise, but he was 
ultimately won over. Dr Johnson wrote his name on the hem 
of her garment in the famous picture of the actress as the Tragic 
Muse by Reynolds (now in the Dulwich Gallery). “ I would not 
lose,” he said, ” the honour this opportunity afforded to me for 


my mune going down to posterity on the hem of your garment” 
Mrs Siddons died in London on the 8t|^ of June 1831, and was 
buried in Paddington •ijjiurchyard. • 

On the 14th of June 1897 Sir Heiuy Irving unveiled at Pad¬ 
dington Green a marble statue of her by Chavalliaud, after the 
portrait by Reynolds. There is also a large statue by Chantrey 
in Westminster Abbey. Portraits by Lawrence and Gains¬ 
borough arc in the National Gallery, and a portrait ascribed to 
Gainsborough is in the Garrick Club, London, which also possesses 
two pictures of the actress as I.ady Macbeth by George Henry 
Harlow. 

See Thomas Campbell, Life of Mrs Siddons (2 vols., 1834); Fits- 
gerald, The Kembles (3 vols., 1871); France.s Ann Kemble, Records 
of a Girlhood (3 vols., 1878). 

SIDE (mud. Eski Adalia), an ancient city on the Paraphylian 
coast about 12 m. E. of the mouth of the Kurymedon. Possessing 
a good harbour in the days of small craft, it was the most im¬ 
portant place in Pamphylia. Alexander visited and occupied it, 
and there the Rhodian fleet defeated that of Antiochus the Great, 
and in the succeeding century the Ciiician pirates e.stablished 
their chief seat. An inscription found on the site shows it to 
have had a considerable Jewish population in early Byzantine 
times. The great ruins, among the most notable in Asia Minor, 
have been re-occupied by .some 200 families of Cretan Moslems. 
They cover a large promontory, fenced from the mainland by a 
ditch and wall which has been repaired in medieval times and is 
singularly perfect. Within this is a maze of structures out of 
which rises the colossal ruin of the theatre, built up on arches 
like a Roman amphitheatre for lack of a convenient hill-side 
to be hollowed out in the usual Greek fashion. The auditorium 
is little less perfect than that of Aspendus and very nearly as 
large; but the scena wall has collapsed over stage and proscenium 
in a cataract of loose blocks. The arches now afford shelter and 
stabling for the Cretans. Besides the theatres, three temples, 
an aqueduct and a nymphaeum are noticeable. 

See C. Lanckotouski, Les Vitles de la Pamphylie et de la Pisidie, i. 
(1890). (D. G. H.) 

.SIDEBOARD, a high oblong table fitted with drawers, cup¬ 
boards or pedestals, and used for the exposition or storage of 
articles required in the dining-room. Originally it was what 
'its name implies—^a side-table, to which the modern dinner- 
wagon very closely approximates. Then two- or three-tiered 
sideboards were in use m the Tudor period, and were perhaps the 
micestors, or collaterals, of the court-cupboard, which in skeleton 
they much resembled. Early in the 18th century they began to 
be replaced by side-tables properly so called. They were one of 
the many revolutions in furniture produced by the introduction 
of mahogany, and those who could not afford the new and costly 
wood used a cheap substitute stained to resemble it. In the 
beginning these tables were entirely of wood and comparatively 
slight, but before long it became the fashion to use a marble slab 
instead of a wooden top, which necessitated a somewhat more 
robust construction ; here again there was a field for imitatiun, 
iuid marble was sometimes replaced by scagliola. Many of the 
sideboard tables of this period were exceedingly handsome, 
with cabriole legs, claw or claw and bill feet, friezes of acanthus, 
much gadrooning and mask pendants. Many such tables came 
from Chippendale’s workshops, but although that great genius 
beautified the type he found, he had no influence upon the 
evolution of the sideboard. TTiat evolution was brought atout 
by the growth of domestic needs. Save upon its surface, the side¬ 
board-table offered no accommodation; it usua^y ladced even 
a drawer. Even, however, in the period of Chippendale’s zenith 
separate “ bottle cisterns ” and “ lavatoriei^ ” for the convenience 
of the butler in washing the silver as the meals proceeded were, 
sparsely no doubt, in use. By degrees it became customary to 
place a pedestal, which was r^lyA cellarette or a plate-warmer, 
at each end of the sideboard-table. One of them would contfun 
ice and accommodation for bottles, the other would be a cistern. 
Sometimes a single pedestal would be surmounted by a wooden 
vase lined with metal and filled with water, and fitted with a 
tap. To whom is due tiie brilliant inspiration of attaclmig the 
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pedestals to the tabfe and creating a single piece of furniture out 
of three components th^ is nothing to show with certainty. 
It is mo.st]^babre that the credit is due^o Shearer, who unques¬ 
tionably did. much for the improvement of the sideboard ; 
Hepplewhite and the brothers Adam distinguished themselves 
in the same field. The pedestals, when incorporated as an integral 
part of the piece, became cupboards and the vases knife-boxes, 
and, with the drawers, which had been occasionally used much 
earlier, the sideboard, in what appears to be its final form, was 
completed. Pieces exist in which the ends have been out away 
to receive the pedestals. If Shearer and Hepplewhite laid its 
foundation!!, it was brought to its full fiortuson by Sheraton. 
By the use of fine exotic woods, the deft employment of satin 
wood and other inlays, and by the addition of gracefully orna¬ 
mented brass-work at the back, sometimes surmounted by candles 
to light up the silver, Sheraton produced effects of great elegance. 
But for sheer artistic excellence in the components of what 
prc.sently became the sideboard, the Adams stand unrivalled, 
some of their inlay and brass mounts being almost equal to the 
first work of the great French school. By replacing the straight 
outline with a bomb6 front, Hepplewhite added still fur^er to 
the grace of the late 18th-century sideboard. No art remains 
long at its apogee, and in le.ss than a quarter of a century the 
sideboard lost its grace, and, influenced by the heavy feeling of 
the Empire manner, grew massive and dull. Since the end of 
the i8th centupr there has indeed been no advance, artistically 
■ speaking, in this piece of furniture. 

SIDOWICK, HENRY (1838-1900), English philosopher, was 
born at Skipton in Yorkshire, where iris father, the Rev. W. 
Sidgwick (d. 1841), was headmaster of the grammar-school, on 
the 31st of May J838. He was educated at Rugby (where his 
cousin, subsequently his brother-in-law, E. W. Benson—after¬ 
wards archbishop—was a master), and at Trinity, Cambridge, 
where his career was a brilliant one. In 1859 he was senior 
classic, 33rd wrangler, chancellor’s medallist and Craven scholar. 
In the same year he was elected to a fellowship at Trinity, and 
soon afterwards appointed to a classical lectureship tiiere. This 
post he held for ten years, but in iStiq exch^ed his lectureship 
for one in moral philosophy, a subject to which he had been turn¬ 
ing his attention more and more. In the same year, finding that 
he could no loiter declare himself a member of the Church of 
England, he resigned his fellowship. He retained his lectureship, 
and in 1881 was elected an honorary fellow. In 1874 he published 
his Method oj Ethics (6th ed. 1901, containing emendations written 
just before his death), which first won him a reputation outside 
his university. In 1875 he was appointed praelector on moral and 
political philosophy at Trinity, in 1883 he was elected Knight- 
bridge professor of moral philosophy, and in 1885, the relipous 
test having been removed, his college once more elected him to a 
fellowship on the foundation. Besides his lecturing and literary 
labours, Sidgwick took an active part in Ae business of the 
university, and in many forms of social and philanthropic work. 
H^ was a member of the General Board of Studies from its 
foundation in 1882 till 1899; he was also a member of the Council 
of the Seimte of the Indian Civil Service Board and the Local 
Examinations and Lectures Syndicate, and chairman of the 
Special Board for Moral Sdence. He was one of the founders 
first president of the Society for F^chical Research, and was a 
member of the Metaphysical Society. None of his work is more 
closely identified with his name than the part he took in pro- 
rnotiiig the higher education of women. He helped to start the 
higher local examinations for women, and the lectures h^ at 
Cambridge in preparation for these; It was at his suggestion and 
with his help that Mes Clough opened a house of residence for 
studmts; and when this had developed into Newhham College, 
and in 1880 the North Hall was added, Mr Sidgwick, who had 
ih 1876 married Eleanor Mildred Balfour (sister of A. J. Balfour), 
ttent with his wife to liw there for two yeara. AfterMissClou^’s 
death in 189a Mrs Sid^ck becune prindpal eff the oolite, 
and d* am] her husband redded there for the rest of his life. 
During this Whole period Sidgwick took the deepest interest in 
the Welfare of the coflege. In pditics he was a liberal, and 


became a liberal Ui^nist in 1886. Early in 1900 he i^gis forced 
by Ut-health to resign his prdfessorshqr, and he died on the 
28th of Augutjf of the s|pie year. 

Though in many ways an excellent teacheit he was primarily 
a student, and treated his pupils as fellow-kamers. He was 
deeply interested in psychical phenomena, but his energies were 
primarily devoted to the study of religion, and pMosophy. 
Brought up in the Church of England, he gradually drifted Pom 
orthodox Christianity, and as early as 186a he described hit^U 
as a theist _ Fot the rest of his fife, though he regarded Chris¬ 
tianity as “ indispensable and irreplaceable—looking at it from a 
tyciological point of view,” he found himself unable to return to 
it as a religion. In political economy he was a Utilitarian on 
the lines of Mill and Bentham; his work was the careful investiga¬ 
tion of first principles and the investigation of ambiguities 
rather tiian constructive. In philosophy he devoted bk^lf 
to ethics, and especially to the examination of the ultimate 
intuitive principles of conduct and the problem of free will. 
He gave up the psychological hedonism of Mill, and adop^ 
instead a position which may be described as ethical hedonism, 
according to which the criterion of goodness in any given action 
is that it produces the greatest possible amount of pleasure. 
This hedonism, however, is not confined to the self (egoistic), 
but involves a due regard to the pleasure of others, and is, 
therefore, distinguished further as universalistic. Lastly, Sm%- 
wick returns to the principle that no man should act so ns to 
destroy his own happiness, and leaves us with a somewhat 
unsatisfactory dualism. 

His chief works are Principles of PoliHcal Economy (1883, 30! ed. 
1901); Scope and Method of Eoonomie Seitnee (1883); Outlines of the 
History of Ethics (1886, sth ed. 1902), enlarged from his article 
Ethics in the Encyclopaedia Britannica ; Elements of Politics (1891, 
2ad ed. 1897), an attempt to supply an adequate treatise on the 
subject starting from the old hues of Bentham and Mill. The 
following were published posthumously: Philosophy: its Scops e^ 
Relations (1902); Lectures on the Ethics of T. H. Green, Mr Hsrl^ri 
Spencer and J. Martineau {1902); The Development of European 
Polity (1903) ; Miscellaneous Essays and Addresses (1904) ; Ldihtrss 
on the Philosophy of Kant (1905). 

His younger brother, Arthur Sidgwick, had a brilliant school 
and university career, being second classic at Cambridge in 
and becoming fellow of Trinity; bat he devoted himsSf thence¬ 
forth mainly to work as a teacher. After being for many years 
a master at Rugby, he became in 1882 fellow and tutor of Corpus, 
Oxford; and from 1894 to 1906 was Reader in Greek in the uni¬ 
versity. He published a number of admirable classical school¬ 
books, including Greek Prose (1876) and Greek Ferw (1882), 
and texts {Virgil, 1890; Aeschylus, 1880-1903), and was wefl 
known as a consummate classical scholar, remarkable for literaty 
taste and general culture. In the college life of Corpus he took 
the deepest interest and had the most stimulating influence; 
and he also played an active part in social and pwtical move¬ 
ments from an advanced Liberal point of view. 

A Menioir of Hen^ Sidgwick, writteu Cy bis brother with the 
collaboration os his widow, was pubhshed in 1906. 

BIDI-BEL-ARBES, chief town of an arrondissement in Rle* 
department of Oran, Algeria, 48 m. by rail S. of Otm, 155* ft. 
above the sea, on the right bank of the Mekerra. Pop. (1906) of 
the town, 24,494 (of whom three-fourths are French or Sponiarda); 
of the commune, 29,088; of the arrondissement, which includes 
17 conumines, 98,309. The town, which occi^iies an important 
strategic position in the plain dominated by the escarpments of 
Mount Tessala, has barrack accommodation for 6000 troops, and 
is the headquarters of the i" rigiiaent Granger, one of the two 
regiments luiown as the Foreign Legion.'> It is encircied.-Ity-a 
crenellated and bastioned wall with a fosse, and has four gartee, 
named' after Oran, Daia, Mascara and Tlemfen respectmely. 
Starting from.tiie gates, two broadstreets,shaded ibypme.tyees, 
tre/yene the town east to west and nartb to mu^ the> latter 
divKhi^ tile civil from the military quarters. There are numetyw 
fountains fed by the Hekeria. Sidi-bel-Abbes sis abO' «n .<m. 
porbant afpiculturol centre^ wheat, tobacco'^di alia beny tbs 
chief aatii^S'of .trade. iWe are nunerouf tniMyasdsiaQd<oliin<- 
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groves itt the vicinity. The town, founded by the French, 
desives its name from the kobbh (tomb) of st marabout named 
Sidi-bel-Abbes, near which a redoubt wa^ constructed by General 
Bedeau in 184.3. ^ town, formerly a switP>P> 

been thorou|^y drained. The surrounding country is h^thy, 
fertile and populous. 

SIDMOOTH, HBNRT ADDINGTON, ist Viscount (1757- 
1844), English statesman, son of Dr Anthony Addington, 
w|^ 'born on the 30th of May 1757. Educated at Winchester 
College and Brasenose College, Oxford, he graduated in 1778, 
and tO(dt the chancellor’s prize for an English essay in 1779. 
Owing to his friendship with William Pitt he turned his attention 
to politics, and after his election as member of parliament for 
Devizes in 1784 gave a silent but steady support to the ministry 
of his friand. close attention to his parliamentary duties, 
he obtained a wide knowledge of the rules and procedure of the 
House of Commons, and this fact together with his intimacy 
with Pitt, and his general popularity, secured his election as 
Speaker in Juno 1789. Like his predecessors, Addington con¬ 
tinued to be a partisan after his acceptance of this office, took 
piart at times in debate when the house was in committee ; and 
on one occasion his parti^ity allowed Pitt to disregard the 
authority of the chair. He enjoyed the confidence of George III., 
and in the royal interest tried to induce Pitt to withdraw his 
pro7>osal for a further instalment of relief to Roman Catholics. 
Rather than give way on this question Pitt resigned office early 
in 1801, when both he and the king utged Addington to form 
a government. Addington consented, and after some delay 
caused by the king’s illness, and by the reluctance of several 
of Pitt’s followers to serve under him, became first lord of the 
treasury and chancellor of the exchequer in March 1801. The 
new prime minister, who was specially acceptable to George, 
was loyally supported by Pitt; and lus first important work, 
the conclusion of the treaty of Amiens in March i8oz,made him 
popular in the country. Signs, however, were not wanting that 
the peace would soon be broken, and Pitt, dissatisfied with the 
ministry for ignoring the threatening attitude of Napoleon, and 
making no preparations for a renewal of the war, withdrew his 
support. Addington then took steps to strengthen the forces of 
the crown, and suggested to Pitt that he should join the cabinet 
and that both should serve \mder a new prime minister. This 
offer was dectined,and a similar fate befell Addington’s .subsequent 
proposal to serve under Pitt. When the struggle with France 
was renewed in May 1803, it became evident that as a war 
minister Addington was not a success; and when Pitt became 
openly hostile, the continued confidence of the king and of a 
majority in the House of Commons was not a sufficient counter¬ 
poise to the ministry’s waning prestige. Although careful and 
industrious, Addington had no brilliant qualities, and hLs medi¬ 
ocrity afforded opportunity for attack by his enemies. Owing 
to his father’s profession he was called in derision “ the doctor,” 
and George Cauining, yrho wrote satirical verses at his expense, 
referred to him on one occasion as “ happy Britain's guardian 
gander.” Without waiting for defeat in the House he resigned 
' office in April 1804, and iKcome the leader of the party known 
as the “ king’s friends.” Pitt, who now returned to office, was 
loon reconciled with his old friend; in January 1805 Addington 
was created Viscount Sidmouth, and became lord president of 
tile council. He feh aggrieved, however, because his friends 
were not given a lar^ s^re of power, and when Pitt complained 
because some of them voted against the ministry, Sidmouth left 
ihecOibinet in July 1805. In February 1806 he became lord privy 
seal i>i>therainistiy of Fox and Grenville, but resigned early in 
1807 when the govenunent proposed to throw open commissions 
in the amy and navy to Roman Cotholioi and Protestant 
dissenters; in iSis he joined the cabinet of Spencer Perceval as 
lord president d the council, becoming home secretary when the 
BUiiikry was reconstructed ^ the earl of Liverpool in the follow¬ 
ing June. The teh years d uring which he held this office coincided 
with much misery and unrest among the labouring classes, and 
the government policy, for which he was mainly responsible, 
waa one of severe repression. In 18x7 tiie Habeas Corpus Act 


was suspended, aud Sidmouth issued a circular to the iords- 
lieutenant deckring that magistrates mjght apprehend and hold 
to bail persons accused/>n oath of seditious libels. For this step 
he was severely attacked in parliament, and was accused of 
fomenting rebellion by means of his spies. Although shaken by 
the acquittal of William Hone on a charge of libel the govern¬ 
ment was supported by parliament ; and after the ” Manchester 
massacre” in August 1819 the home secretly thanked the 
magistrates and soldiers for their share in quelling the riot. He 
was mainly responsible for the policy embodied in the “ Six Acts ” 
of i8ig. In December 1821 .Sidmouth resigned his office, but 
remained a member of the cabinet without official duties until 
1824, when he resigned owing to his disapproval of the recognition 
of the independence of Buenos Aires. Subsequently he took 
very little part in public affairs; but true to his earlier principles 
be spoke against Catholic emancipation in April 1829, and voted 
against the Reform Bill in 1832. He died at his residence in Rich¬ 
mond Park on the isth of February 1844, and was buried at 
Mortlake. In 1781 he married Ursuk Mary, daughter of Leonard 
Hammond of Cheam, Surrey, who died in 1811, leaving a son, 
William Leonard, who succeeded his father as Viscount Sidmouth, 
and four daughters. In 1823 he married secondly Marianne, 
daughter of William Scott, Itoron Stowell (d. 1836), and widow 
of Thomas Townsend of Bonington, Warwickshire. Sidmouth 
suffers by comparison with the great men of his age, but he was 
honest and courageous in his opinions, loyal to his friends, and 
devoted to cliurch and state. 

The 2nd Viscount Sidniouth (1794-1864) was a clergyman of 
the Church of England ; he was succeeded as 3rd Viscount by his 
son, William Wells Addington (b. 1824). 

See Hon. G. Pellew, Life of Hidmouth (London, it47): Lord John 
Russell, Life and Times of C. J. Fox (I.ondon, 1859-1866); Earl 
Stanhope, Life of Pitt (London, 1861-1862); Sir G. C. Lewis, Essays 
on the Administrations of Great Britain (London, 1864); Spencer 
Walpole, History of England (London, 1878-1886). (A. W. H.*) 

SIDMOOTH, a market town arvd watering-place in the Honiton 
parliamentary division of Devonshire, En^and, on the river Sid 
and the English Channel, 167? m. W’. by S. of London, by the 
London & South-Western railway. Pop. of urban district (1901) 
420X. Lying in a hollow, the town is shut in by hills which ter¬ 
minate in the forelands of Salcombe and High Peak, two sheer cliffs 
of a deep red colour. The shore line curves away, beyond these, 
westward to the Start and eastward to Portland—both visible 
from Sidmouth beach. The restored church of St Nicholas, 
dating from the 13th century, though much altered in the 15th, 
contains a window given by Queen Victoria in 1866 in memory 
of her father, the duke of Kent, who lived at Woolbrook Glen, 
close by, and died there in 1820. An esplanade is built along the 
sea-widl, and the town possesses golf links and other lecreation 
grounds. The bathing is good, the climate warm. Formerly of 
some importance, the harbour con no longer be entered by large 
vessels, and goods are transhipped into fiat-bottomed lighters 
for conveyance ashore. Fishing is extensively carried on and 
cattle fairs are held. In the 13th century Sidmouth was a borough 
governed by a port-reeve. Tradition tells of on older town 
buried under the sea ; and Roman coins and other remains have 
been washed up on the beach. Traces of an ancient camp exist 
OB High Peak. 

aiDNEY (or Sysney), ALQBRNON (1622-2683), English 
politician, second son of Robert, and earl of Leicester, and of 
Dorothy Percy, daughter of Henry, 9th eari of Northumberland, 
was born at Penshurst, Kent, in 1622. As a boy be showed 
much talent, vtiiich was carefully trained under hk father’s eye. 
In 163s with his elder brother Philip he accompanied his father 
on his mission os ambassador extraordinary to Christian IV. of 
Denmark, whom he saw at Readsburg. In May 1636 Sidney 
went with his father to Paris, wherehe became a general favourite, 
and from there to Rome. In October 1642 be was given a troop 
in his father’s r^pment in Ireland, of whkh his brother, known 
as Lord Lisle, was in command. In August 1643 the brothers 
returned to England. At Chester their horses were takemby the 
Royalists, whe^pon they again. |mt out to sea a^ landed 
at Liverpool. Here th^ were detained by the Parliameataiy 
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commusioners, and by them sent up to London for safe custody. 
Whether this was intencjpd by Sidney or no, it is certain that 
from thb time he ardently attached hims^ to the Fariiamentary 
cause. On the loth of May 1644 be was made captain of horse in 
Manchester’s army, under the Eastern Association. He was 
shortly afterwards made lieutenant-colonel, and charged at the 
head of his regiment at Marston Moor ^nd July), where he was 
wounded and rescued with difficulty. On the and of April 1645 
he was given the command of a cavalry regiment in Cromwell’s 
division of Fairfax’s army, was appointed governor of Chichester 
on loth May, and in Decemlier was returned to parliament for 
Cardiff. In July 1646 he went to Ireland, where his brother 
was lord-lieutenant, and was made lieutenmit-general of horse 
in that kingdom and governor of Dublin. Leaving London on 
ist of February 1(147, Sidney arrived at Cork on the sand. He 
was soon (8th April), however, recalled by a resolution of the 
House passed through the interest of Lord Inchiquin. On the 
7th of May he received the thanks of the House of Commons. 
On the 13th of October 1648 he was made lieutenant of Dover 
castle, of which he had previously been appointedgovemor. He 
was at this time identified with the Independents as opposed to 
the Presbyterian party. He was nominated one of the com¬ 
missioners to try Cliurles I., but took no part in the trial, retiring 
to Penshurst until sentence was pronounced. That Sidney 
approved of the trial, though not of the sentence, there can, 
however, be little doubt, for in Copenhagen he publicly and 
.vigorously expressed his concurrence. On the isth of May 1649 
he was a member of the committee for settling the succession 
and for regulating the election of future parliaments. Sidney lost 
the governorship of Dover, however, in March 1651, in conse¬ 
quence, apparently, of a quarrel with his officers. He then went 
to the Hague, where he quarrelled with Lord Oxford at play, 
and a duel was only prevented by their friends. He returned to 
England in the autumn, and henceforward took an .active share 
in parliamentary work. On the asth of November Sidney was 
elected on the council of state and was evidently greatly con¬ 
sidered. In the usurpation of Cromwell, however, he uttwly re¬ 
fused all concurrence, nor would he leave his place in parliament 
except by force when Cromwell dispersed it on the aolh of April 
1653. He immediately retired to Penshurst, where he was con¬ 
cerned chiefly with family affairs. In 1654 he again went to the 
Hague, and there became closely acquainted with De Witt. 
On his return he kept entirely aloof from public affairs, and it is 
lo this period that the Essay on Love is ascribed. 

Upon the restoration of the Long Parliament, in May 1659, 
Sidney again took hb seat, and was placed pn the council of state. 
He showed himself in thb office especially anxious that the 
military power should be duly subordinated to the civil. In J une 
he was appointed one of three commbsioners to mediate for a 
peace between Denmark, supported by Holland, and Sweden. 
He was probably intended to watch the conduct of hb colieague. 
Admiral Montagu (afterwards rst earl of Sandwich), who was in 
command of the Baltic squadron. Of hb character we have 
an interesting notice from Whitelocke, who refused to accompany 
him on the ground of hb “overruling temper and height.’’ 
Upon the conclusion of the treaty he went to Stockholm as 
plenipotentiary; and in both capacities he behaved .with 
resolution and address. When the restoration of Charles II. took 
place Sidney Ipft Sweden, lon the 28th of June 1660, bringing 
with him from the king of Sweden a rich present in testimony 
of the estimation in which he was held. Sidney went first to 
Cope^agen, and then, being doubtful of hb reception by (:lte 
English court, settled at Hamburg. From there he wrote a 
celebrated letter vindicating hb conduct, which will be found in 
the Somers TraoU., He shortly afterwards left Hamburg, and 
passed through Gernuiny by way of Venice to Roma. Sia stay 
there, however, , was embittered, by mbundeistandings witli, hts 
father and consequent straits for money. Fiveshpngs a day, 
he s^ys, served, him wd two men very wdl for mi^, (&ink.aml 
firing. He devoted himroif to the study of books, birds and tmeS; 
and sp^s of hib natural delkht ip solitude being l^gely ia-, 
creased. In 1663 he left Itefy, passed through Switeerland, 


where he vbited Lujlow, and came to Brusseb ,in September, 
whew his portrait»was paintedhy van Egmondt; it is now at 
Penshurst. H^ had thgpghts of joining the unperial service, 
and offe^id to transport from England a body of the old Common¬ 
wealth men ; but this was refused by the Englbh court It b 
stated that the enmity against him was $0 great that now, as on 
other occasions, attempts were made to assassinate him. On the 
breaking out of the Dutch war, Sidney, who was at the Hague, 
urged an invasion of England, and shortly afterwards went4o 
Paris, where he offered to raise a rebellion in England on receipt 
of 100,000 crowns. Unable, however, to come to terms Vith the 
French government, he once more went into retirement in i666,— 
thb time to the south of France. In August 1670 he was again in 
Parb, and Arlington proposed that he should receive a pension 
from Loub; Charles II. agreed, but insbted that Sidn<|)r should 
return to Languedoc. In illustration of hb austere prinqiples it 
is related that, Loub having taken a fancy to a horse belonging to 
him and insbting on possessing it, Sidney shot the animal, which,, 
he said, “ was born a free creature, had served a free man, and 
should not be mastered by a king of slaves.’’ Hb father was now 
very ill, and after much difficulty Sidney obtained leave to come 
to England in the autumn of 1677. Lord I.eicester died in 
November; and legal business connected with other portions 
of the succession detained Sidney from returning to France as ha 
had intended. He soon became involved in political intrigue, 
joining, in general, the countiy party, and holding close com¬ 
munication with Barillon, the French ambassa^r. . In the 
beginning of 1679 he stood for Guildford, and was warmly 
supported by William- Penn, with whom he bad long been in¬ 
timate, and to whom he is said (as is now thought, erroneously) 
to have afforded assistance in drawing up the constitution of 
Pennsylvania. He was defeated by court influence, and hb 
petition to the House, complaining of an undue return, never 
came to a decision. His Letters to Henry SavUe, written at thb 
period, are of great , interest. He was in Parb, apparently only 
for a short while, in November 1679. the prosecution of tlie 
Popish Plot Sidney threw himself warmly, and was among those 
who looked to Monmouth, rather than to Orange,.to t^e the 
place of James in the succession, though he afterwards dbr 
claimed eul interest in such a qu|stion. He now stood :for 
Bramber (Sussex), again with Penn's support^ and . a double 
return was made. He b reported on the loth of August (679,08 
being elected for Amersham (Buckingham) with Sir Roger & 11 . 
When parliament met, however, in October 1680, luBele<ition was, 
declared void. But now, under the idea that an alhanro be.t(|K«etn, 
Charles and Orange would be more hostile to English Uperty 
than would the progress of the French arms, he acted with 
Barillon in influencing members of parliament in tbb sense,andi; 
is twice mentioned as receiving the sum of 500 guineas from the , 
ambassador. Of thb there b no actualyprocf, apd.-it 
possible that Barillon entered sums in hb accounts wj^ Loub. 
which be never paid away. In any case.ihb tp be remembereid 
that Sidney is not charged with receiving mopey for advocating . 
opinions which he did not enthusiastically hpld. , , 

Upon the dbsolutiem ol the last of CWles’s parlbmenflf 
the king issued a justificatory declaration; This was .sb oaae 
answered by a papbr entitled A J test, and Modest VindieaHont 
&c., the first sketch of which b imputed, to Sidney. It was then, 
too, that hb most celebrated production, the. Zhtoootsrsiiron-. 
coming Qovernrnent, was concluded, in which, he.mp^qldl. the 
doctrine of the mutual compact and traverses, ^e High Tory,- 
positions from end to. end. In especial be :imdicates ,thf' pr<^i. 
priety of resbtanoe to kingly oppression or mbnile, pphol^4>*. 
exbtenoe of on hereciitaiy; nobility intpresited in their couqti^’f 
gopd as the firmest barner against such iqmression, and ,. 
tains the authori^ ol parliaments. In eara point the 
constitution, which he ariiently admires, b, he sayst ,^^nng;:. 
the prercigaitives of the crotyn are. d^proportionn^y, 1 gjceot; 
the. .peerage has de^aided by pev creadons,; 1 and parlb'- ; 

mentsare slighted i-ii ■ .1 (, .li,.; ■ 

For a long tyhile Sidney kept hbnself aloqf .both-^.dlthe Mv 
Monmouth, to whom he was introduced by.l^i)^wwd.. ( 
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the death di Shaftesbury, however* in November 1682, he entered 
into the conferences held between MonmouthJ Russell, EsSx, 
Hampden and others. That treasonabln talk went on seems 
certain, but it is pfobable that matters went no furthen The 
watchfulness of tte court was, however, aibused, and on the 
(liscoveiy of the Rye House Plot, Sidney, who had always been 
regarded in a vague way as dangerous, was arrested while at 
dinner on the 26th of June 1683. His papers were carried off, 
anddie was sent at once to the Tower on a charge of high treason. 
For a considerable while no evidence could be found on which 
to establish a charge. Jeffreys, however, was made lord chief- 
justice in September; a jury was packed; and, after consulta¬ 
tions between the judge and the crown lawyers, Sidney was 
brought to listen to the indictment on the 7th of November. 
The trial iJegan on the 21st of November: Sidney was refused a 
copy of the indictment, in direct violation of law, and he was 
refused the assistance of counsel. Hearsay evidence and the 
testimony of the perjured informer Lord Howard, whom Sidney 
had been instrumental in introducing to his friends, were first 
produced. This being insufficient, partial extracts from papers 
found in Sidney’s study, and supposed only to be in his hand¬ 
writing, in which the lawfulness of resistance to oppression was 
upheld, were next relied on. He was indicted for “ conspirii^ 
iuid compassing the death of the king.” Sidney conducted his 
case throughout with great skill; he pointed especially to the 
: act that Lord Howard, whose character he eaaly tore to shreds, 
was the only witness against him as to treason, whereas the law 
.equired two, that the treason was not accurately defined, that 
:io proof had been given that the papers produced were his, 
;md that, even if that were proved, these papers were in no way 
connected with the charge. Against the determination to secure 
a conviction, however, his courage, eloquence, coolness and skill 
were of no avail, and the verdict of " guilty ” was given. On 
the 25th of November Sidney presented a petition to the king, 
praying for an audience, which, however, under the influence of 
James and Jeffreys, Charles refused. On the 26th he was brought 
up for judgment, and again insisted on the illegality of his con¬ 
viction. Upon hearing his sentence he gave vent to his feelings 
in a few noble and beautiful words. Jeffreys having suggested 
that his mind was disordered, he held out his hand and bade the 
chief-justice- feel how calm and steady his pulse was. By the 
advice of his friends he presented a second petition, offering, 
if released, to leave the kingdom at once and for ever. The 
supposed necessity, however, of checking the hopes of Mon¬ 
mouth’s partisans caused the king to be inexorable. The last 
da5rs_ of SIdnejr’s life were spent in drawing up his Apology and 
in discourse with Independent ministers. He was beheaded on 
the morning of the 7th of December 1683. His remains were 
buried at Penshurst (O. A.) 

MDHBY, SIR HENRY (1529-1586), lord deputy of Ireland, 
was the eldest son of Sir William Sidney, a prominent politician 
iind courtier in the ragns of Henry VITI. and Edward VI., 
from both of vrhom he received extensive grants of land, in- 
^clijpi^ the manor of. Penshurst in Kent, which became the 
pnncipal residence of the family. Henry was brought up at court 
as the companion of Prince Edward, afterwards King Edward 
VI.; and he continued to enjoy the favour of the sovereign 
ihroughout the reigns of Edward and Mary. In 1556 he went to 
Ireland with the lord deputy, the earl of Sussex, who in the 
previous year had married his sister Frances Sidney; and from 
the first he had a large share in the administration of the country, 
especially in the military measures taken by his brother-in-law 
for brining the native Iridi chieftains into submission to the 
English Crown. In the course of the lord deputy’s Ulster 
exj^ition in 1557 Sidney devastated the island of Rathlin; and 
during the absence of Sussex in England in the following year 
Sidney was charged with the sole responsibility for the govern¬ 
ment of Ireland, which he conducted with marked ability and 
success. A second absence of the lord deputy from 'Ireland, 
occasioned Ity the accession of Queen Eliaabeth, threw the chief 
contrOl'into ffidney’s hands at the outbreak of trouble with Slmne 
O’Neill, and hd dii^layed great skill in temporizing with that 


redoubtable chieftain till Sussex reluctantly returned to his 
duties in August 1559. About the samis time Sidney resigned 
his office of vice-trea.sure»of Ireland on being appointed president 
of the W ;lsh Marches, and for the next few years he resided 
chiefly at Ludlow Castle, with frequent visits to the court in 
London. 

In 1565 Sidney was appointed lord deputy of Ireland in place 
of Sir Nicholas Arnold, who had succeeded the earl of Sussex in 
the previous year. He found the country in a more impoveiished 
and more turbulent condition than when he left it, the chief 
disturbing factor being Shane O’Neill in Ulster. With difiiculty 
he persuaded Elizabeth to sanction vigorous measures against 
O’Neill; and although the latter successfully avoided a decisive 
encounter, Sidney restored O’Neill’s rival Calvagh O’Donnell 
to his rights, and established an English garrison at Derry which 
did something to maintain order. In 1567 Shane was murdered 
by the MacDonnells of Antrim (see O’Neill), and Sidney was 
then free to turn his attention to the south, where with vigour 
and determination he arranged the quarrel between the earls of 
Desmond and Ormonde, and laid his hand heavily on other dis¬ 
turbers of the peace; then, returning to Ulster, he compelled 
Turlough Luineach O’Neill, Shane’s successor in the clan chief¬ 
tainship, to make submission, and placed garrisons at Belfast 
and Carrickfeigus to overawe Tyrone and the Glynns. In the 
autumn of 1567 Sidney went to England, and was absent from 
Ireland for the next ten months. On his return he urged upon 
Cecil the necessity for measures to improve the economic con¬ 
dition of Ireland, to open up the country by the construction of 
roads and bridges, to replace the Ulster tribal institutions by a 
system of freehold land tenure, and to repress the ceaseless 
disorder prevalent in every part of the island. In pursuance of 
this policy Sidney dealt severely with the unruly Butlers in 
Munster. At Kilkenny large numbers of Sir Edmund Butler’s 
followers were hanged, and three of Ormonde’s brothers were 
attainted by an act of the Irish parliament in 1570. Enlightened 
steps were taken for the education of the people, and encourage¬ 
ment was given to Protestant refugees from the Netherlands to 
settle in Ireland. 

Sidney left Ireland in 1571, aggrieved by the slight appreciation 
of his statesmanship shown by the queen; but he returned thither 
in September 1575 with increased powers and renewed tokens 
of royal approval, to find matters in a worse state than before, 
especially in Antrim, where the MacQuillins of the Route and 
Sorley Boy MacDonnell (j.».) were the chief fomenters of disorder. 
Having to some extent pacified this northern territoiy, Sidney 
repaired to the south, where he was equally successful m making 
his authority respected. He left his mark on the administrative 
areas of the island making shire divisions on the English model. 
At an earlier period he had already in the north combined the 
districts of the Aides and Clandeboye to form the county of 
Carrickfergus, and had converted the country of the O’Farrells 
into the county of Longford; he now carried out a similar 
policy in Connaught, where the ancient Irish district of Thomond 
became the county Clare, and the counties of Galway, Mayo, 
Sligo and Roscommon were also delimited. He suppressed a 
rebellion headed by the earl of Clanricarde and his sons in 1576, 
and hunted Rory O’More to his death two years later. Meantime 
Sidney’s methods of taxation had caused discontent among 
the gentry of the Pale, who carried their grievances to Queen 
Elizabeth. Greatly to Sidney’s chagrin the queen censured his 
extravagance, and notwithstanding his distinguished services 
to the crown he was recalled in September 1578, and was coldly 
received by Elizabeth. He lived chiefly at Ludlow Castle for 
the remainder of his life, performing his (Xities as president of 
the Welsh Marches, and died there on the 5th of May 1586. 

Sir Henry Sidney was the ablest statesman charged with the 
government of Ireland in the 16th century; and the meagre 
recognition which his unrewarded services received was a con¬ 
spicuous example of the ingratitude of Elizabeth. Sidney 
married in 1551 Mary, eldest daughter of John Dudley, dbke of 
Northumbermd, by whom he had three sons and four daughters. 
His eldest son was Sir Philip Sidney (qx), and his second was 
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Robert Sidney, irt earl of Leicester {q.v.) ; his daughter Mary 
married Hei^' Herbert, *nd earl of Pembroke, and by reason of 
her^ociation with her brother Philip’was one of the most 
celebrated women of her time (see Pembroke, Earis of). 

See CtUmdar of State Papers relating to Ireland, Henry VIII.- 
Elieabeth ; Calendar of the Carew MSS. ; J. O’Donovan's edition of 
The Annals of Ireland by the Pour Masters (7 vols., Dublin, 1831); 
Holinshed's Chronicles, vol. iii. (6 vols., Loudon, 1807); KicUard 
baewcU, Ireland under the Tudors (3 vols., London, 1885) ; Calendar 
of Ancient Records of Dublin, edited by Sir J. T. Gilbert, vols. i. and ii. 
(Dublin, 1889); Sir J. T. Gilbert, History of the Viceroys of Ireland 
(Dublin, 1865); J. A. Froude, History of England (li vols., London, 
1856-1870). (R. J. M.) 

SIDNEY, SIR PHILIP (1554-1586), English poet, statesman 
and soldier, eldest son of Sir Henry Kdney and his wife Mary 
Dudley, was bom at Penshurst on the 30th of November 1554. 
His father. Sir Henry Sidney (1529-1586), was three times lord 
deputy of Ireland, and in 1560 became lord president of Wales. 
Philip Sidney’s childhood was spent at Penshurst; and before he 
had completed his tenth year he was nominated by his father 
lay rector of Whitford, Flintshire. A deputy was appomted, and 
Philip enjoyed the revenue of the benefice for the rest of his life. 
On the 1 7th of October 1564 he wa.s entered at Shrewsbury school, 
not far from his father’s official residence at Ludlow Castle, on the 
same day with his life-long friend and first biographer, Fulke 
Greville. An affectionate letter of advice from his father and 
mother, written about 1565, was preserved and printed in 1591 
■(A Very Godly Letter . • . ). In 1568 Sidney was sent to (Jurist 
Church, Oxford, where he formed lasting friendships with 
Richar(l Hakluyt and William Camden. But his chief companion 
was Fulke Greville, who had gone to Broadgates Hall (Pembroke 
(College). Sir Henry Sidney was already anxious to arrange 
an advantageous marriage for his son, who was at that time heir 
to his uncle, the carl of Leicester; and Sir William Cecil agreed 
to a betrothal with his daughter Anne. But in 1571 the match 
was broken off, and Anne Cecil married Edward Verc, 17th 
earl of Oxford. In that year Philip left Oxford, and, after some 
months spent chiefly at court, received the queen’s leave in 1572 
to travel abroad “ for his attaining the knowled^ of foreign 
languages.” 

He was attached to the suite of the earl of Lincoln, who was 
sent to Paris in that year to negotiate a marri^e between Queen 
Elizabeth and the due d’Alen9on. He was in the house of Sir 
Francis Walsingham in Paris during the massacre of Saint 
Bartholomew, and the events he witnessed no doubt intensified 
his always militant Protestantism. In charge of Dr Watson, 
dean, and afterwards bishop, of Winchester, he left Paris for 
Lorraine, and in March of the next year had arrived in Frankfort 
on the Main. He lodged there in the house of the learned printer 
Andrew Wechel, among whose guests was also Hubert Lmiguet. 
Fulke Greville describes Philip Sidney when a schoolboy as 
characterized by “ such staidness of mind, lovely and familiar 
gravity, which carried grace and reverence far above greater 
years.” “ Though I lived with him, and knew him from a child,” 
he says, “ yet I never knew him other than a man.” These 
qualities attracted to him the friendship of grave students of 
affairs, and in France he formed close connexions with the 
Huguenot leaders. Languet, who was an ardent supporter of 
the Protestant cause, conceived a great affection for the younger 
man, and travelled in his company to Vienna. In October Sidney 
left for Italy, having first of all entered into a compact with his 
friend to write every week. This arrangement was not strictly 
observed, but tte extant letters, more numerous on Languet’s 
side than on Sidney’s, afford a considerable insight into Sidney’s 
moral and poIiti(»I development. Languet’s letters abound 
with sensible and affectionate adnee on bis studies and his 
affairs generally. 

Sidney settled for some time in Venice, and in February 1574 
he sat to Paolo Veronese for a portrait, destined for Languet. 
His friends seem to have feared that his zeal for Protestantism 
night be* corrupted by his stay in Italy, and Languet exacted 
from him a promise that he would not go to Rome. In July he 
was Mtiously ill, and iiiunediately on his recovery starts for 
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Vienjja. From th^felie accompanied Languet to Poland, where 
he is said to have been asked to become a candidate for the vacaiit 
crown. On hiS return ft) Vienna he fulfilled .vague diplomatic 
duties a''t the impejial court, perfecting himself meanwhile, 
in company with Edward Wotton, in the art of horsemanship 
under John Pietro Pugliano, whose skill and wit he celebrates 
in the opening paragraph of the Defence of Poesie. He addressed 
a letter from Vienna on the state of affairs to Lord Burghlsy, 
in December 1574. In the spring of 1575 he followed the court 
to Prague, where he received a summon.*; to return homei appar¬ 
ently because Sir Francis Walsingham, who was now secretary of 
state, feared that Sidney had leanings to Catholicism. 

His sister, Mary Sidney, was now at court, and he had an 
influential patron in his uncle, the earl of Leicester. He accom¬ 
panied the queen on one of her royal progresses to Kenilworth, and 
afterwards to Chartley Castle, the seat of Walter Devereux, earl 
of Essex. There he met Penelope Devereux, the “ Stella ” of the 
sonnets, then a child of twelve. Essex went to Ireland in 1576 to 
fill his office as earl marshal, and in September occurred his 
mysterious death. Philip Sidney was in Ireland with his father at 
the time. Essex on his deathbed had desired a match between 
Sidney and his daughter Penelope. Sidney was often harassed 
with debt, and seems to have given no serious thought to the 
question for some time, but Edward Waterhouse, an agent of 
Sir Henry Sidney, writing in November 1576, mentions “ the 
treaty between Mr Philip and my Lady Penelope ” {Sidney 
Papers, i p. 147). In the spring of 1577 Sidney was sent to con¬ 
gratulate Louis, the new elector Palatine, and Rudolf II., who 
had become emperor of Germany. He received also general in¬ 
structions to discuss with various princes the advancement of the 
Protestant cause. 

After meeting Don John of Austria at Louvain, March 1577, 
he proceeded to Heidelberg and Prague. He persuaded the 
elector’s brother, John Casunir, to consider proposals for a 
league of Protestant princes, and also for a conference among 
the Protestant churches. At Prague he ventured on a harangue 
to the emperor, advocating a general league against Spain and 
Rome. This address naturally produced no effect, but does not 
seem to have been resented as much as might have been expected. 
On the return journey he visited Wiffiam of Orange, who formed 
a high opinion of Sidney. In April 1577 Mary Sidney married 
Henry Herbert, 2nd earl of Pembrolw, and in the summer 
Philip paid the first of many visits to her at her new home at 
Wilton. But later in the year he was at court defending his 
father’s interests, particularly against the earl of Ormonde, who 
was doing all he could to [^ejudice Elizabeth against the lord 
deputy. 

Sidney drew up a detailed defence of his father’s Irbh govern¬ 
ment, to be presented to the queen. A rough draft of four of the 
seven sections of this treatise is preserved in the British Museum 
(Cotton MS., Titus B, xii. pp. 557-559), and even in its frag¬ 
mentary condition it justifies the high estimate formed of it 
by Edward Waterhouse (Sidney Papers, p. 228). Sidney watched 
with interest the development of affairs in the Netherlands, butP 
was fully occupied in defending his father’s interests at court Ho 
came alira in close contact wim many men of letters. In 1578 he 
met Edmund Spenser, who in the next year dedicated to him 
his Shepkerdes Calendar. With Sir Edward Dyer he was a 
member of the Areopagus, a society which sought to introduce 
classical metres into English verse, and many strange experi¬ 
ments were the result. In 1578 the earl of Leicester entertamed 
Elizabeth at Wanstead, Essex, with a matoue. The Lady of the 
May, written for the occasion by Philip Smey. But though 
Sidney enjoyed a high measure of the queen’s favour, he was not 
permitteii to gratify bis desire for active employment. He was 
already more or less involved in the disgrace of his uncle 
Leicester, following on that npWeman’s marriage with Lettice, 
countess of Essex, when, in 1579, he had a quarrel on the tennis- 
court at Whitehall with the earl of Oxford. Sidney proposed 
a duel, which was forbidden by Elizabeth. There was more in 
the quarrel than speared on the surface. Okforifl was one of t^ 
chief supporters of the queen’s proposed momage wi^ Alenjon, 
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;io^ due G’Anjou, and Sidney, in giving the lie to Oxford, 
affronted the leader of the French party. In January i58o*he 
went furtlicr in his opposition to the matoh, addressing to Eliza¬ 
beth a long letter h which the arguments against the alliance 
were elalwrately set forth. This letter {Sidnfy Papers, pp. 287- 
29s), in spite of some judicious compliments, was regarded, 
not unnaturally, by the queen as an intrusion. Sidney was 
compelled to retire from court, and some of his friends feared 
for -his personal safety. A letter from Languet shows that he 
had written to Elizabeth at the instigation of " those whom he 
was bound to obey,” probably Leicester and Walsingham. 

Sidney retired to Wilton, or the neighbouring village of 
Ivychurch, where he joined his sister in writing a paraphrase 
of the Psalms. Here too he began his Arcadia, for his sister’s 
amusement and pleasure. In October 1580 he addressed a long 
letter of advice, not without afiectionale and colloquial inter¬ 
ruptions, to his brother Robert, then about to start on his con¬ 
tinental tour. This letter (Sidney Papers, p. 283) was printed in 
Profitable Instructions for Travellers (1633). It seems tlmt a 
promise was exacted from him not to repeat his indiscretions 
in the matter of the French marriiige, and he returned to court. 
In view of the silence of contemporary authority, it is hardly 
possible to assign definite dates to Uie sonnets of Astrophel and 
Stella. Penelope Devereux was married against her will to 
Robert, Lord Rich, in 1581, probably very soon after the letter 
from Penelope's guardian, the earl of Huntingdon, desiring the 
queen’s consent. The earlier sonnets are not indicative of over¬ 
whelming passion, and it is a reasonable assumption tliat Sidney’s 
liking for Penelope only developed into passion when he found 
that she was passing beyond his grasp. Mr A. W. Pollard assigns 
the magnificent sequence beginning with No. 33— 

" I might! unhappy word—O me, I might. 

And then would not, or could not, see my blisse,**—• 

to the period following on Stella’s reappearance at court as Lady 
Ricli. It has been argued that the whole tenor of Philip’s life 
and character was opposed to an overmastering passion, and 
that there is no ground for attaching biographical value to these 
sonnets, which were merely Petrarchan exercises. That Sidney 
was, like his contemporaries, a careful and imitative student 
of French and Italian sonneWi is patent. He himself confesses 
in the first of the series tliat he “ sought fit words to paint the 
blackest face of woe,” by “ oft turning others’ leaves ” before he 
obeyed the commpd of his muse to “ bok in his heart and write.” 
The account of his passion is, however, too circumstantial to ^ 
lightly regarded as fiction. Mr Pollard sees in the sonnets a 
description of a spiritual struggb between his sense of a high 
political mission and a disturbing passion calculated to lessen his 
efforts in a larger sphere. It seems certain, at any rate, that he 
was not solely preoccupied with scruples against his love for 
Stelk because she was already married. He had probably been 
writing sonnets to .Stella for a year or more before her marriage, 
and he seems to have continued to address her after his wn 
marriage. Thomas Nash defined the general argument epigram- 
^ically as ” cruel chastity—the prologue Hope, the epilogue 
ifespair.” But after Stella’s final refusal Sidney recovered his 
earlier serenity, and the sonnet placed by Mr Pollard at the 
end of the scries—“ I.eave me, 0 Love, which reachest but to 
dust —expresses the triumph of the spirit. 

Meanwhile he prosecuted his duties as a courtier and as member 
for Kent in parliament. On the 15th and i6th of May 1381 
he was one of the four challengers in a tournament arranged in 
honour of the visit of the duke of Anjou. In 1379 Stephen 
Gosson had dedicated to Sidney his School of Abuse, an attack 
on the stage, and incidentally on poetry. Sidney was probably 
moved by this treatise to write nis own Apologie for Poetrie 
dating from about isSt. In 1583 he was knighted in order that 
he might acL as proxy for Prince John Casimir, who was to be 
installed as Knight of the Garter, and in the autumn of that year 
he inmied Frances, daughter of his friend and patron Sir Francis 
Walsingham, a girl of fourteen or fifteen years of age. In 1584 
he met Giordano Bruno at the house of his friend Fulke GrevUIe, 
and two of the pmlusopher’s books are dedicated to him. 


Sidney was employed about this time in' the translation from 
the French of his friend Du Plessis Mwnay’g treatise on the 
Christian religion. He still desired active service and took to 
eager interest in the enteiprises of Martin Frobisher, Rkhard 
Hakluyt and Walter Raleigh. In 15S4 he was sent to I'rance to 
condole with Hen^ III. on the death of his brother, the duke of 
Anjou, but the king was at Lyons, and unable to receive the 
einbassy. Sidney’s interest in the struggle of the Protestant 
princes against Spain never relaxed. He recommended that 
Elizabeth should attack Philip II. in Spain itself. So keen an 
interest did he take in this policy that he was at Plymouth about 
to sail with Francis Drake’s fleet in its expedition against the 
Spanish coast (1585) when he was recalled by the quern’s orders. 
He was, however, given a command in the Netherlands, where he 
was made governor of Flushing. Arrived at his post, he con¬ 
stantly urged resolute action on his commander, the earl of 
Leicester, but with small result. In July 1586 he made a success¬ 
ful raid on Axel, near Flushing, and in September he joined the 
force of Sir John Norris, who was operating against Zutphen. 
On the 22nd of the month he joined a small force sent out to 
intercept a convoy of provisions. During the fight that ensued 
he was struck in the thigh by a bullet. He succeeded in riding 
back to the camp. The often-told story that he refused a cup 
of water in favour of a dying soldier, with the words. “ Thy need 
i.s greater than mine,” is in keeping with his character. He owed 
Ills de.uh to a quixotic impulse. Sir William Pelham happening 
to set out for the fight without greaves, Sidney also cast off his 
leg-annour, which would have defended him from the fatal wound. 
H e died twenty-five days later at Amlieim, on the 17th of October 
1586. The Dutch desired to have the honour of his funeral, but 
the body was taken to England, and, after some delay due to the 
demands of Sidney’s creditors, received a public funeral in St 
Paul’s Cathedral on the 16th of February 1587. 

Sidney’s death was a personal grief to people of all classes. 
Some two hundred elegies were produced in his honour. Of all 
these tributes the most famous is Astrophel, A Pastoral Elegie, 
added to Edmund Spenser’s Colin Clout’s Come Home Again 
(i 595 )' Spenser wrote the opening poem; other contributors 
are Sidney’s sister, the countess of Pembroke, I/idowick Biyskett 
and Matthew Roydon. In the bare enumeration of Sidney’s 
achievements there seems little to justify the passionate admira¬ 
tion he excited. So calm an observer as William of Orange desired 
Fulke Grcville to give Elizabeth “ his knowledge and opinion of a 
fellow-servant of his, that (as he heard) lived unemployed imder 
her. . . . If he could judge, her Majesty had'dne of the ripest and 
greatest counsellors of estate in Sir Philip Sidney, that this-(li^ 
lived in Europe ” (Fulke Greville, Life of Sidney, ed. i 81 *j^.' 2i). 
His fame was due first of idl to his strong, ra^rfand lovable 
character. Shelley placed him in Adonais the " inheritors 
of unfulfilled renown,” as “ sublimely mild, a spirit without 
spot.” 

Sidney left a daugliter Frances (b. 1584), who married Rogpr 
Manners, earl of Rutland. His widow, who, in spite of the 
strictii res of some writers, was evidently sincerely attaraed to him, 
married in 1590 Robert Devereux, second earl of Essex, and, 
after his death in 1601, Richard de Burgh, earl of Clainricai^. 

Sidney’s writings were not published during his lifetime. A 
Worke concerning the ireumesse of the Christian Religion, trans¬ 
lated from the French of Du Plessis MornUy, was completed 
and published by Arthur Golding in 1587. 

The Couniesse of Pembroke's Arcadia wriUen by Philippe Sidttei 
in quarto, is the earliest edition of Sidney’s famous 
romance.* A folio edition, issued in 1593, is stated to have bwn 
revised and rearranged by the countess of Pembroke, for whose 
delectation the romance was written. She was charged to destroy 
the work sheet by sheet as it was sent to her. The ciitumstanc^ 
of its composition partly expitoi the difference between its 
intricate sentences, full of far-fetched conceits, repetition and 
antithesis, and the simple and dimified phrase of the Apohtgie for 
Poetrie. The style is a concession to the fashiona'Me taSte in 

* For a bibliography of this and subsequent editions see the fac- 
aitnile reprint (iSpr) w this quarto, edited by Dr OSkar Sommer. 
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literature which the countess may reasonably be supposed to 
have shared; but Sidi^ himself, although he was no friend to 
euphuism, was evidently indulging his^iwn mood in this highly 
decorative prose. The main thread of the story relates how the 
princes Musidorus and Pyrocles, the latter disguised as a woman, 
Zelmane, woo the princesses Pamela and Philoclea, daughters of 
Basdius and Gynaecia, king and queen of Arcady. The shepherds 
and shepherdesses occupy a humble place in the story. Sidney 
used a pastoral setting for a romance of chivalry complicated 
by the elaborate intrigue of Spanish writers. Nor are these 
intrigues of a purely innocent and pastoral nature. Sidney 
descrilwd the passion of love under many a.spects, and the guilty 
queen Gynaecia is a genuine tragic heroine. The loose frame¬ 
work of the romance admits of descriptions of tournaments, 
Elizabethan palaces and gardens and numerous fine speeches. 
It also contains .some lyrics of much beauty. Charles I. recited 
and copied out shortly before his death Pamela’s prayer, which 
is printed in the Eikon Basilike. Milton reproached him in the 
Eikonoklastef with having “ borrowed to a Christian use prayers 
offered to a heathen god . . . and that in no serious book, but 
in the vain amatorious poem of Sir Philip Sidney’s Arcaiia." 
Professor Courthope (liist. of English Poetry, i. 215) points out 
that the tragedy of Sidney’s life, the divorce between his ideals 
of a nobly active life and the enforced idleness of a courtier’s 
existence, is intimately connected with his position as a pioneer 
in fiction, in which the life represented is tacitly recognized as 
being contrary to the order of existence. Sidney’s wide acquaint¬ 
ance with European literature is reflected in this book, but he 
was especially indebted to the Arcadia of Jacopo Sannazaro, and 
still more to George Montemayor’s imitation of Sannazaro, tlie 
Diana Enamorada. The artistic defects of the Arcadia in no way 
detracted from its popularity. Both Shakespeare and Spenser 
were evidently acquainted with it. John Day’s He of Gtils, and 
the plots of Beaumont and Fletcher’s Cupid’s Revenge, and of 
James Shirley’s Arcadia, were derived from it. The book had 
more than one supplement. Gervase Markham, Sir William 
Alexander (earl of Stirling) and Richard Beling wrote con¬ 
tinuations. 

llie series of sonnets to Stella were printed in 1591 as Sir P. S. : 
His Astrophel and Stella, by Thomas Newman, with en intro¬ 
ductory epistle by T. Nash, and some sonnets by other writers. 
In the same year Newman issued another edition with many 
changes in the text and without Nash’s preface. His first 
edition was (probably later) reprinted by Matthew Lownes. 
In 1598 the sonnets were reprinted in the folio edition of Sidney’s 
works, entitled from its most considerable item The Countesse 
of Pembroke’s Arcadia, edited by Lady Pembroke, with con¬ 
siderable additions. The songs are placed in their proper position 
among the sonnets, instead of being grouped at the end, and two 
of the most personal poems (possibly suppressed out of con¬ 
sideration for Lady RiA in the first instance), which afford the 
best key to the interpretation of the series, appear for the first 
tihie. Sidney’s sonnets adhere more closely to French than to 
Italian models. The octave is generally feirly regular on two 
rhymes, but the sestet usually terminates with a couplet. The 
Apologie for Poetrie was one of the “ additions ” to the countess 
of Pembroke’s Arcadia (t'598), where it is entitled " The Defence 
of Poesie.” It first appeared separately in 1594 (unique copy 
in the Rowfant Library, reprint 1904, Gamb. Uiiiv. Press). 
Sidney takes the word “ poetry ’’ in the wide sense of any imagina¬ 
tive work, and deals witii its various divisions. Apart from the 
subject matter, which is interesting enough, the book has a 
great value for the simple, direct and musical prose in which it is 
written, fke Psalmes of David, the paraphrase in which he 
collaborated with his sister, remained in MS. until 1823, when it 
was edited by S. W. Singer. A translation of part of Ae Divine 
Sepmoine of G. SeUuste & Bartas is lost. There are two pastorals 
by Sidney in Davison’s P^ietkal Rhapsody (ifioa); 

Letters and Memorials of State . . . (1746) is the title of an' in- 
voloahle collection oi letters SAd documents relating to the Sidney 
family, transcribed from originals at Fenshurst and elsewhere by 
Arthur Collins. Fulke Crevffle’s Life of the Renovmed Sir Philip 
Sidney is'a panegyric dealing eUefly with his public poUcyt The 


Correspondence of Sir Philip Sidney and Hubert Languett-wns lrBn^- 
lat|d Bom the Latin and published with a memoir by Stcuort A. 
Fears (1845). The best tnograpby oi Sidney is A Memoir of Sir 
Philip Sidnef by H. B? Fox Bourne (1862). A revised life by the 
same author is included in the " Heroes of the NJtions ’’ series (1891). 
Critical appreciation is available in J. A. Symonds's Sir Philip 
Sidney (1886), in the “ English Men of Letters " series ; in J. J, A. 
Jusseiaad's English Novel <«i the Time of Shakespeare (1890); a^ in 
modem editions of Sidney's works, among which may be mentioned 
Mr A. W. Pollard's edition (1888) of Astrophel and Stella, Profeasor 
ArlW's reprint (r868) of An Apologie for Poetrie, and Mr Sidney Lee’s 
EliubeOtan Sonnets (1904) in the re-tssuo of Professor Arber's English 
Gamer, where the sources of Sidney's sonnets are fuUysdiacussed. 
See also a collection of Sidneiana printed for the Uoxburghe Chib in 
1837, a notice by Mrs Humphry Ward in Ward's English Poets, 
i. 341 seq., and a dissertation by Dr K. Brunhuber, Sir Philip 
Sidney's Arcadia und ihre NachUtufet (Niimbcrg, 1903). A com¬ 
plete text of Sidney's prose and poetry, editetl by AlberhiFeuiUerat, 
is to be included in the Cambridge English Classics. 

SIDNEY, a city and the county-seat of Shelby county, Ohio, 
U.S.A., on the Miami river, about 33 m. S. by W. of Lima. 
Pop. (1890) 4850; (1900) 5688 (282 being foreign-born and 108 
ne^es); (1910) ^7. Sidney is served by the Oeveland, 
Cincinnati, Chicago & St Louis, the Cincinnati, Hamilton & 
Dayton, and the Western Ohio (electric) railways. The city is 
situated on an elevated tableland, in an agricultural region. 
Sidney has a public library, and a monumental building, a 
memorial, erected in 1875, to the soldiers in the American Civil 
War, and now devoted to various public uses. The river here 
provides some water-power, and the city has various manu¬ 
factures. Sidney was laid out as the county-seat in 1819, was 
incorporated as a village in 1831 and first chartered as a city 
in 1897. 

SIDON (Phoen. ps, Hebrew pn, Assyr. ^idunnu, Egypt. 
Diduna), formerly the principal city of Phoemcia, now a small 
town of about 15,000 irihabitants, situated on the Syrian coast 
between Beirut and Sur (Tyre). The name, which the Arabs 
now pronounce Saida, has been explained as meaning ".fish- 
town ” (cf. Hebr. n» “ to hunt,” in Phoen. perhaps “ to fish ”); 
more litely it is connected with the god ?icl, who is known only 
as an element in proper names (see Cooke, North-Sm. Inscrr, 
p. 91) ; possibly both town and people were named after him. 
The ancient city extended some 800 yds. inland from tlie shore 
over ground which is now covered by fruit-gardcn.«. From a 
series of inscriptions, all giving the same text, discovered at 
Bostar esh-Sh^, a little way to the N. of $aida, we learn that 
the ancicnt city was divided into three divisions at least, one of 
which was called “ Sidon by the sea,” and another “ Sidon on the 
plain ” (?) (see N.-Sem. Inserr. App. i.). In front of the flat 
promontory to which the modem Sidon is confined there stretches 
northwards and southwards a rocky peninsula j at the northern 
extremity of this begins a series of small rocks endosing the 
harbour, which is a veiy bad one. The port was formerly j»o- 
tected on the north by the i^Pat eI-Bs%r (“ Sea Caitie '”), a 
building of the 13th century, situated on^ island still connected 
with the mainland by a bridge. On the S. side of the town lay 
the so-called Egyptian harbour, which was filled up in the 17th 
century in order to keep out the Turks; The wall by wlBblF 
Sidon is at present surrounded is pierced by two gates; at^the 
southern angle, upon a heap of rubbish, stand the remains of the 
citadel. The streets are very narrow, and the' buildings of any 
interest few; most prominent are some large caravanserais 
belonging to the period of Sidon’s modem prosperity, and the 
large mosrjue, fwmerly a diurch of the knights of St John. 
Ihe inhabitants support themselves mainly on the produce of 
their luxuriant gardens; but the increasing trade of Beirilt 
has witiidrawa the bulk id the commerce from Sidon. In earlier 
days Phoenicia produbed excellent 'Wine, that of Sidnn 'being 
spediolly esteemedit is mentioned in an Aramaic papyrus from 
Egypt (4th centtiry b.c., p. 213). One of tlie tSiifef in¬ 
dustries of Sidon used to be the manufacture of glass from the 
fine sand of the river Belus. To the S.E, of ilto 'tewn lies the 
Phoenician necropolis, whidi has been to a great extent investi¬ 
gated. The principal finds aifi'sArcophn^khd ^dxt'tbithese 
sculptures Bi»i paintii^. It was here <the superb Greek 
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sarcoph^, which are ncrw in the Imperial JIuseum at Constanti- 
nople, were found, and the sarcophagi of thettwo Sidoniaajtings 
Eshmunazar (Louvre) and Tabnith (Imperial ^Museum, Con¬ 
stantinople),both of them with impoitot Phoenician insjfriptions. 

The ancient history of Sidon is disoassed in the article 
Phoenicia. In a.d. 325 a bishop of Sidon attended the Council 
of Nioaea. In 637-638 the town was taken by the Arabs. 
During the Crusades* it was alternately in the possession of the 
Franks and the Mahomraedans, but finally fell mto the hands of 
the latter in 1291. As the residence of the Druse Amir Fakhr 
ud-Din,* it rose to some prosperity about the beginning of the 
17th century, but towards the close of the 18th its commerce again 
ppsed away and has never returned. The biblical references to 
Sidon are Gen. x. 15 (the people), xlix. 13; Is. xxiii. 1-14; 
Ezek. xxvii. 8; Acts xxvii. 3. Sidon is nearly always mentioned 
along wth Tyre—Jer. xxvii. 3, xlvii. 4; Ezra iii. 7 ; Joel iii. 4; 
Mark iii. 8 and Luke vi. 17; Mark vii. 24,31, and Matt xv. 21; 
Matt XI. ai and Luke x. 13 f.; Acts xii. 20. In the Old Testa¬ 
ment, as frequenUy in Greek literature, “ Sidonians ’’ is used 
not in a local but in an ethnic sense, and means “ Phoenicians,” 
hence the name of Sidon was familiar to the Greeks earlier than 
that of Tyre, though the latter was the more important city 
(ed. Meyer, Encycl. Bibl. col. 4505). 

See Itobinson, Bibl. Res. ii. 478 ft.; Prutz, Aus Phifiicien (1876), 
9 * fi;; Pietschmann, Gesch. d. Phdmsier (1889), 53-58 ; Hamdy Bey 
and T. Reinach, N/cropole royals d Sidon (1892-1896); A. Socin in 
Baedeker, Pal. u. Syritn. (G, A. C.*) 

SIEBENGEBIRGE (“ The Seven Hills ”), a cluster of hills in 
Germany, on the Rhine, 6 m. above Bonn. They arc of volcanic 
origin, and form the north-western spurs of the Westerwald. 
In no part of the Rhine valley is the scenery more attractive ; 
crag and forest, deep dells and gentle vine-clad slopes, ruined 
castles and extensive views over the broad Rhine and the plain 
beyond combine to render the Siebengebirge the most favourite 
tourist resort on the whole Rhine. The hills are as follows: 
the steep Drachenfels (1067 ft.), abutting on the Rhine and 
surmounted by the ruins of an old castle; immediately behind it, 
and connected by a narrow ridge, the Wolkenburg (1076 ft.); 
lying apart, and to the N. of these, the Petersberg (1096 ft.), 
with a pilgrimage chapel of St Peter; then, to the S. of these 
three, a chain of four—viz^the Olberg (1522 ft.), the highest of 
the range; the Lowenburg (1506 ft.); the Lohrbeig (1444 ft.), 
and, farthest away, the Nonnenstromberg (1107 ft.). At the 
foot of the Drachenfels, on the north side, Ws the little town 
of Konigswinter, whence a mountain railway ascends to the 
summit, and a similar railway runs up the Petersberg. The 
ruins which crown almost every hill are those of strongholds of 
the archbishops of Cologne and mostly date from the 12th century. 

See von Dechen, Geognoslischer Fuhrer in das Siebengebirge 
(Bonn, l86t) 5 von Sturtz, Puhrer durch das Siebengebirge (Bonn, 
1893); Laspeyres, Das Siebengebirge am Rhein (Bonn, 1901). 

SIBBOLD, CARL THEODOR ERNST VON (1804-1885), 
German physiologist juid zoologist, the son of a physician and a 
descendant of what Lorenz Oken called the “ Asclepiad family 
of Siebolds,” was born at Wiirzburg on the i6th of February 
1604. Educated in medicine and science chiefly at the university 
of Berlin, he bwame successively professor of zoology, physiology 
and comparative anatomy in Konigsberg, Erltm^n, Freiburg, 
Breslau and Munich. In conjunction with F. H. Stannius he 
published (1845-1848) a Manual of Comparative Anatomy, and 
along with R. A. EaUliker he founded in 1848 a journal which 
soon took a leading place in biological literature, Zeitsekrifl fiir 
wiise^ehaftlicke Zoologie. He was also a laborious and successful 
helminthologist and entomologist, in both edacities contributing 
mwy valuable papers to his journal, which he continued to 
edit until his death at Munich on the 7th of April 1885. In these 
ways, without being a man of marked genius, but rather an 
industries and criticid observer, he came to fill a peculiarly 
distinguished potion in science, and was long r^oned, what 
his bic^apher justly calls him, the Nestor of German zoology. 

See Eblers, Zeitsekr. /. wiss. Zool. (1885). 

SIBBOLD, PHILIPP FRANZ VON (1796-1866), scientific 
explorer of Japan, elder brother of the physiologist, was bom 


at Wurzburg, Germany, on the 17th of February 1796. He 
studied medicine and natural science at Wiirzburg, and obtained 
his doctor’s diploma jn 1820. In 1822 he entered the swvice 
of the king of the Netherlands as medical officer to the East 
Indian Amy. On his arrival at Batavia he was attached to a 
new mission to Japan, sent by the Dutch with a view to improve 
theh trading relations with that country. Siebold was well 
equipped with scientific apparatus, and he remained in Japan 
for six years, with headquarters at the Dutch setUement on the 
little island of Deshima. His medical qualifications enabled him 
to find favour with the Japanese, and he gathered a vast amount 
of information concerning a country then very little known, 
especially concerning its natural history and ethnography. He 
had comparatively free access to the interior, and his reputation 
spreading far and wide brought him visitors from all parts of 
the country. His valuable stores of information were etu'iched 
by trained natives whom he sent to collect for him in the interior. 
In 1824 he published D« kistoriae naiuralis in Japonia statu 
and in 1832 hiis splendid Fauna Japonica. His knowledge of the 
language enabled him also in 1826 to issue from Batavia his 
Epitome linguae Japonicae. In Deshima he also laid the founda¬ 
tion of his Catalogus librorum Japonicorum and Isagoge in 
bibliothecam Japonicam, published after his return to Europe, 
as was his Bibliotheca Japonica, which, witdi the co-operation of 
J. Hoffmann, appeared at Leiden in 1833. During the visit 
which he was permitted to make to Yedo (Tokio), Siebold made 
the best of the rare opportunity; his zeal, indeed, outran his 
discretion, since, for obtaining a native map of the country, he 
was thrown into prison and compelled to quit Japan on the ist of 
January 1830, On his return to Holland he was raised to the 
rank of major, and in 1842 to that of colonel. After his arrival 
in Europe he began to give to the world the fruits of his researches 
and observations in Japan. Rh Nippon; Archiv zur Besdtrei- 
bung von Japan und dessen Neben- und Schutz-Ldndem was issued 
in five quarto volumes of text, with six folio volumes of atlas and 
engravings. He also issued many fragmentary papers on various 
aspects of Japan. In 1854 he published at Leiden Urkundlichr 
Darstellung der Bestrebungen Niederlands und Russlands zur 
Eroffnung Japans, In 1859 Siebold undertook a second journey 
to Japan, and was invited by the emperor to his court. In i86t 
he obtained permission from the Dutch government to enter the 
Japanese service as negotiator between Japan and the powers of 
Europe, and in the same year his eldest son was made interpreter 
to the English embassy at Yedo. Siebold was, however, soon 
obliged by various intrigues to retire from his post, and ultimately 
from Japan. Returning by Java to Europe in 1862, he set up his 
ethnographical collections, which were ultimately secured by 
the government of Bavaria and removed to Munich. He con¬ 
tinued to publish papers on various Japanese subjects, and 
received honoura from many of the learned societies of Europe. 
He died at Munich on the 18th of October 1866. 

See biography by Moritz Wagner, in Allgemeine Zeilung, 13th to 
I6th of November i 860 . . 

SIEDLCE (Russian Syedlets), a government of Russian Poland, 
between the Vistula and the Bug, having the governments of 
Warsaw on the W,, Lomza on the N., Grodno and Volhynia on 
the E., Lublin on the .S., and Radom on the S.W. Its area is 
5533 sq* *n. The surface is mostly flat, only a few hilly tracts 
appearing in the middle, around Biala, and in the east on the 
banks of the Bug. Extensive marshes occur in the north and in 
the south-east. Cretaceous, Jurassic and Tertiary strata cover 
the surface, and are overlain by widely spread Glacial depodts. 
The valley of the Vistula is mostly wide, with s^eral terraces 
covered with sand-dunes or peat-bogs. Sjedlce is drained by the 
Vistula, which borders it for 50 m. on the west; by the Bug, which 
is navigable from Opdin in Volhynia and flows for 170 m. on 
the east and north-east borders; by the Wieprz, a tributary 
of the Vistula, which is also navigable, and flows for 25 m. along 
the southern boundary; and by the Liwiec, a tributary of the 
Bug, which is navigabte for some 30 m. below Wegrow. Of 
the total area only 5*2 % is unproductive; 48*1 % is under 
crops and 17*2 under meadows and pasture land. The estimated 
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p^uktion in 1966 was 907,700. The inhabitants consist of 
Little Russians (40 %)j Poles (43 %), Jews ^tsi %) and Germans 
(il %)■ government is divided info nine districts, the chief 
towns of which are the capital Siedlce, Biala, Konstantinow, 
GarwoUn, Lukow, Radzyn, Sokolow, Wegrow, Wlodawa. The 
main occupation is agriculture, the principal crops being rye, 
wheat, oats, barley and potatoes. The area under forests 
amounts to 19’6 % of the total. Live-stock breeding is second 
in importance to agriculture. Manufactures and trade are in¬ 
significant. 

SIEDLCE, a town of Russia, capital of the government of 
the same name, 56 m. E.S.E. of the city of Warsaw, on the Brest- 
Litovsk railway. It is a Ronxan Catholic episcopal see. 'fhe 
Oginskis, to whom it belonged, have embellished it with a palace 
and gardens; but it is nothing more than a large village. Pop. 
23,714 (1897), two-thirds Jews. 

SIEGBraC, a town of Germany, in the Prussian Rhine 
Province, on the river Sieg, 16 m. by rail S.E. of Cologne by the 
railway to Giessen. Pop. (1905) 14,878. It has a royal shell 
factory, calico-printing mills, lignite mines, stone quarries and 
pottery and tobacco factories. The parish church, dating from 
the t3th century, possesses several richly decorated reliquaries 
of the 12th to 15th centuries. The buildings of the Benedictine 
ablwy, founded in 1066, are now used as a prison. The town, 
which was founded in the nth centuiy, attained the height of 
its prosperity in the 15th and 16th centuries owing to its pottery 
wares. Siegburg pitchers (Siegburgen Kruge) were widely famed. 
Their shape was often fantastic and they ere now eagerly sought 
by collectors. 

See R. Heinekamp, Siegburgs Vergangenheii vud Cegettuiarl 
(Siegburg, I Spy); and Renaxd, Die KunstdenknUUer des Siegkreises 
(Uukeldori, tpoy). , 

SIEGE ( 0 . Fr. sege, siege, mod. sii^e, seat, ultimately from 
seiere, to sit, cf. Class. Lat. obsidium, a siege), the “ sitting down ” 
of an sumy or military force before a fortified place for the purpose 
of taking it, either by direct military operations or by starving 
it into submission (see Fortification and Siegecraft). A 
special form of coin is known as a “ siege-piece.” These are 
coins that were struck during a siege of a town when the ordinary 
mints were closed or their issues were not available. Such coins 
were commonly of special shape to distinguish them from the 
normal coinage, and were naturally of rough workmanship. 
A common shape for the siege pieces which were issued during the 
Great Rebellion was the lozenge. A noteworthy example is a 
shilling siege-piece struck at Newark in 1645 (■‘’^e Token Money). 

SIEGEN, a town of Germany, in the Prussian province of 
Westphalia, situated 63 m. E. of Cologne by rail, on the Sieg, 
a tributary entering the Rhine opposite Bonn. Pop. (1905) 
25,201. The town contains two pal^es of the former princes 
of Nassau-Siegen, a technical and a mining school. The sur¬ 
rounding district, to which it gives its name, abounds in ironr 
mines, and iron found^ and smelting are the most important 
branches of industry in and near the town. Laige tanneries 
and leather works, and factories for cloth, paper and machinery, 
are among the other industrial establishments. 

Siegen was the capital of an early principah'ty belonging to the 
house of Nassau; and from 1606 onwards it gave name to the 
junior tnanch of Nassau-Si^en. Napoleon incorporated Siegen 
m the grand-duchy of Berg in x8o6; and in 1815 the congress of 
Vienna assigned it to Prussia, under whose rule it has nearly 
quintupled its population. Rubens is said to have been bom here 
in 1577^ 

See (^uno, Ceschichle der Stadt Siegen (Dillenburg, 1873). 

OEBIBIIB, ESNfT WERNEB VON (1816-1892), German 
electaician, was bom on the 13th of December 1816 at Lenthe 
b Hanover. After attending the gymnasium at Lttbeck, he 
entered the Prussian army as a volunteer, and for three years was 
a pupil in the Military Academy at Berlm. In 1838 be received 
a commission as lieutenant in the ortilleiy, and six years later 
he was appointed to the responsible post oi superintendent of fhe 
artillery workshops. In 1^8 he had the.task of protecting the 
port of Kiel against the Iknidi fleet, and as oommandont d 
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Friedrichsort built^the fortificatiems for the defenc^irf Eckem- 
fosde harbour, tin the same year he was entrusted with the 
laying of the first telegraph line in Germany, that, between 
Berlii^ and ^rankfort^n-Mkin, and with that work his military 
career came to an.end. Thenceforward he devoted his energies 
to furthering the interests of the newly founded firm of Siemens 
and Halske, which under his guidance became one of the most 
important electrical undertakings in the world, with branches 
in difierent countries that gave it an intemation^ influence; in 
the London house he was associated with Sir William Siemens, 
one of his younger brothers. Although he had a decided pre¬ 
dilection for pure research, his scientific work was naturally 
determined to a large extent by the demands of his business, and, 
as he said when he was admitted to the Berlin Academy of 
Sciences in 1874, the filling up of scientific voids preaented itself 
to him as a technical necessity. Considering that his entrance 
into commercial life was almost synchronous with the introduc¬ 
tion of electric telegraphy into Germany, it is not surprising that 
many of his inventions and discoveries relate to telegmphic 
appmatus. In 1847, when he was a member of the committee 
appointed to consider the adoption of the electric telegraph 
by the government, he suggested the use of gutta-percha as 
a material for insulating metallic conductors. Then he in¬ 
vestigated the electrostatic charges of telegraph conducts and 
their laws, and established methods for testing^ underground 
and submarine cables and for locating faults in their insula¬ 
tion ; further, he carried out observations and experiments 'On 
electrostatic induction and the retardation it produced in the 
speed of the current. He ako devised apparatus for duplex and 
diplex telegraphy, and automatic recorders. In a sonmwhat less 
specialized sphere, he was an early advocate of the desiralnlity of 
establishing some easily reproducible basis for the measurement 
of electric^ resistance, and suggested that the unit should be 
taken as the resistance of a column of pure mercury one metre 
high and one square millimetre in cross-section, at a tempentare 
of o” C. Another task to which he devoted much time was the 
construction of a selenium photometer, depending on the property 
possessed by that substance of changbg ik electrical resistance 
according to the intensity of the light falling upon it.^ He also 
claimed to have been, in 1866, the discoverer of the piincij^e of 
self-excitation in dynamo-electric Machines, in which the residual 
magnetism of the iron of the electro-magnets is utilized for 
excitation, without the aid of permanent steel magnets or of a 
separate exciting current. In another branch of science he wrote 
several papers on meteorological subjects, discussing among o^er 
things the causation of the winds and the forces wwch produce, 
maintain and retard the motions of the air. In 1886 be devoted 
half a million marks to the foundation of the Ebysikalisch- 
Technische Rekhsanstalt at Charlottenburg, and in 1888 he 
was ennobled. He died at Berlin on the 6th of December 1892. 
His scientific memoirs and addresses were collected and pub¬ 
lished in an English translation in 189^ and three years later a 
second volume appeared, containing technical papers. 

SIEMENS, SEE WILUAK [Karl Wilhelm] (182^-1883), 
British inventor, engineer and natural [Mosopher, was Bbrfl 
at Lenthe in Hanover on the 4th of April 1823. After being 
edu^ted in the polytechnic school of Magdebuig and the uni¬ 
versity of Gottingen, he visited England at tlm age of nineteen, 
in the hope of introducing a process in electroplating invented 
by himself and his brother Werner. The invention was adopted 
by Messrs EUdngton, and Siemens returned to Germany to enter 
as a pupil the engineering works of Count Stolbeig at MagdetHug. 
In 1844 he was again in England with another invention, the 
“ chronometric ” or differential governor for steam enj^es. 
Finding that Brirish patent laws afforded the invent^ k pro¬ 
tection which was then wanting in Gennany, he thencefojihmade 
England his home; but it was not till 1859 that he fonnidly 
beiiame a naturalized British subject. After some years spent 
in active invention and ekperijnent at mechatlical works near 
Birmingham, he went_ into practice as an engmeer in 1851. 
He laboured mainh'' in two distinct fidd^ thc applications 
of heat and the (plications of electeicity, and was (haracterized 
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in a very care degree by a combination of scientific comprehension 
with practical instinct. In both fields he played a part adiich 
would have been great in either alone ;.ana, in ajjdition to this, 
he produced from time to time miscellaneous inventjpns and 
scientific papers sufficient in themselves ts have established a 
reputation. His position was recognized by his election in 1862 
to the'Royal Society, and later to the p«e.sidency of the Institu- 
tion of Mechanical Engineers, the Society of Telegraph Engineers, 
the Iron and Steel Institute, and the British Association; by 
honorary degrees from the uni'versities of Oxford, Glasgow, 
Dublin and Wurzburg; and by knighthood (in 1883). He died 
in London on the 19th oi November 1883. 

In the application of heat Siemens's work began jnst after J. P. 
Joule's experiments had placed the doctrine of the conservation of 
energy oa a sore basis, while Rankine, Clausius and l.ord Kelvin 
were devulop^ the dynamical theory of heat as a matter of physical 
and engineering theoiy, Siemens, in the light of the new ideas, made 
a bold attempt to improve the efficiency of the steam engine as a 
converter of heat into mechanical work. Taking up the regenerator 
-T* device invented by Robert Stirling twenty years bedore, the im- 
imrtance of which had meanwhile been ignored—he applied it to the 
steam engiuc in the form oi a regenerative condenser with some 
Success in 1847, and in 1855 engines constructed on Siemens’s plan 
wUre worked at the Paris exhibition. Later he also attempted to 
at^y the regenerator to internal combustion or gas engiuos. lii 
be intrimuced the regenerative furnace, the idea of bis brother 
Friedrich (1820-1904), with whom he associated himself in directing 
its applications. In an ordinary furnace a very large jiart of the heat 
of combustion is lost by being carried ofi in the hot gases which pass 
'Up the chimney. In the regenerative furnace the hot gases pass 
through a regenerator, or chuiber stacked witli loose bricks, which 
absorb the heat. When tlie bricks arc well heated the hot gases are 
diverted so to pass through another similar chamlior, while the air 
necessary for combustion, before it enters the furnace, is made to 
traveise tiic heated chamber, taking up as it goes the heat which has 
been stored in the bricks. After a suitable interval the air currents 
are again reversed. The process is repeated periodically, with tlie 
result that the products of combustion escape only after being 
ooided, the heat which tliey take from tbc furnace being in greayiart 
carried back in the heated air. But another invention waaj(df&ed 
bafpre the rogencrative furnace could be Uiorougbly stressful. 
Tills was the use of gaseous fuel, produced by the crude distillation 
and incomplete combnstion of coal in a distinct furnace or gas-pro- 
ducsir. From this the gaseous fuel passes by a flue to the regenerative 
fumhice, audit, as well as ttie entering lur, is heated by the regenerative 
method, four brica-stacked chani&rs btiim usuci instead of two. 
The complete invention was applied at Chance’s glass-works in 
Birmingham in i8bi, and furnished the subject oi Faraday's farewell 
lecture to the Royal Institution. It was soon applied to many 
Industrial prooeises, tiut it found its greatest development a few years 
later at the hahds oi Siemens himself in the manufacture of steel. 
To produce ateel directly from the ore, or by melting together 
wrouj^ht-lron scrap with cast-iron upon the open hearth, had been 
In his mind from «ife first, but it was not till 1867, after two years ol 
•Rperimont in. ".sample stcH works’’ erected by himsoif for the 
purpose, that, he achieved success. The product is a mild steel of 
•excqptiqually trustworthy quality, the use of whicli for boiler-plates 
has done much to make possible the high steam-prcsaurcs that are 
mow common, and has consequently contributed, indirectly, to that 
unprovement in the thermodjmamic efficiency of heat engines which 
Sieuaeiw had so much at heart. Just before his death he was a^ain 
at work upon tlie somS subject, his plan being to use gaseous fuel 
from a Siemens producer in place of solid fuel beneath the boiler, and 
to ap^ly the regenerative principle to boiler furnaces. His faith in 
dSsoous fuel led him to anticipate that it 'would in time supersede 
solid cool for domestic and industrial purjmses, cheap gas being 
supplied either from special works or direct fiom the pit; and among 
his last inventions was a house grate to burn gas moug with coke, 
which he regarded aS a posable cure for city smoke, 

ha deotricity Sieroensa name is closely associated'with diegrowllt 
eif ,)m>d and submarihe telegraplm, the mveation :and development 
of .4^ dynamo, and the application of electricity to lighting and to 
locoi^otlqn. In jS66, with his brother Werner, he invented the 
uafHdyftmrm of what is how known as the Siemens armature; and in 
1867 Im commnnieatixl to the Royal Society " On Con- 

verwon (d Dynamic^ into ueetrical Force without the aid of Per¬ 
manent Magnetism,’’ in which he announced the invention by 
Werner 'Sicmeij? oi the dyna!mo-eiectric machihe, an invention whicii 
was also reached independently end almost simultaneously by Pir 
Charles Whuotetooe and by S. A. Valiey. The Sieniens-Alteneck or 
atbltiple-coU armature foUowed in 1873.. Wliile engaged ip con¬ 
structing a trans-Atluntie cable for the. Direct^ United States Tele- , 
waph Company, Siemens designed the Vefy original and successful 
wiip Huwdayby which that and other cables were laid. One ol 
the last of his works-was the Fortrush and Hasbmills electric tram- 
.yfay, to'north of Ireland,, opened in <883> where file water-power. 


of the river Bush drives a Siemens dynamo, from which the electric 
energy is conducted to another dynamo serving as a motor on the 
cor. In the Siemens electiic furnace this intensely hot atmosphere 
of the electric arc between carbon points is employed to mere re¬ 
fractory metals. Another of the uses to which he turned electricity 
was to employ light from arc lamps as a substitute for sunlight in 
hastening the grov'th and fructification of plants. Among bis 
miscellaneous inventions were the diflerential governor, already 
alluded to, and a highly scientific modification of it, described to the 
Royal Society in 1866 ; a water-meter which acts on the principle of 
counting the number of turns made by a small reacbon turbine 
through which the .supply of water flows; an electric thermometer 
and pyrometer, in which temperature is determined by its efiect on 
the clocbical conductivity of metals; an attraction meter for de¬ 
termining very slight ■vanations in the intensity of a gravity ; and 
the bathometer, by which he applied this idea to the problem of 
finding the depth of the sea without a sounding line. In a papci 
read beiorc the Royal Society in 1882, " On the Conservation of Solar 
Energy," he suggested a bold but unsatisfactory theory of the sun's 
heat, in which he .sought to trace on a cosmic scale an action similar 
to that of the regenerative furnace. His fame, liowever, does not 
ci'St on his contributions to pure science, valuable as some of these 
were. His strength lay in his grasp of scientific principles, in his 
skill to perceive where and how they could be applied to practical 
affairs, in his zealous and instant pursuit of thought with action, 
and in the indomitable persistence with which he clung to any basis of 
effort that seemed to hun theoretically sound. 

Siemens's writings consist for the most part of lectures and papers 
.scattered tlirough the scientific journals and the publications of tbe 
Royal Society, the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Iron and Steel Institute, the British 
Association, &c. A'biography by Dr William Pole was published in 
1888. (J. A. E.) 

SlENAt a city and ardiiepiscopal see 'of Tuscany, Italy, 
capital of the province of Siena, 59 m. by rail S. of Florence and 
31 m. direct. Pop. (1901) 25,539 (town); 40,423 (commune). 
'The area of the city within the walls is about 2^ sq. m., and the 
height above sea-level 1115 ft. The plan, spreading from the 
centre over three hills, clo.sely resembles Uiat of Pei^ia. The 
city possesses a university, founded in 1203 and limited to the 
faculties of law and medicine. Among the other public institu¬ 
tions tlie following are the more important: tlic town library, 
first opened to students m the ijtli century; the Archivio, a 
record office, instituted in 1858, containing a valuable .and 
splendidly arranged collection of documents; the Fine Arts 
Institution, founded in 1816; and the natural history museam 
of tlie Royal Academy of tlie Physiocritics, inaugurated in the 
same year. There are also many flourishing charities, including 
an excellent hospital and a school for the deaf and dumb. The 
chief industries are weaving and agriculture. 

The public festivals of Siena known as the “ Palio delle Con- 
trade ” have a European celebrity. They ere held in the {public 
square, the curious and historic Piazza del Campo (now Piazza 
di Vitturk) Emanuele) in shape resembling an ancient theatre, on 
the 2nd of July and the i6th of August of each year; they date 
from the middle ages and were instituted in commemoration of 
victories and in honour of the Virgin Mary (the old title of Siena, 
as shown by seals and medals, having been “ Sena vetus dvitas 
VirginLs ’’). In the 15th and i6th centuries the celebrations 
consisted of bull-fights. At the close of tlie 16th century these 
were replaced by races witli mounted buffaloes, and since 
1650 by . (ridden) horses. Siena is divided into seventeen 
contrade (wards), each with a distinct appellation and a 
chapel and flag of its own; and every year ten of tl«se 
conlrade, chosen by lot, send)each one horse to CQmpe,te for 
the prize polio or banner. The aspect of Siena during these 
meetings is very characteristic, and the whole festivity bears 
a medieval stamp in harmony with the architecture and history 
of the town. 

Among the noblest fruits of Sienese ort lue the public bqiidings 
adorning the dty- The cathedral, one oT the finest examples 
of Italian Gothic architecture, obviously influenced in plan by 
the abbey of S. (j*Jgano (»»/x«), built in black and white marble, 
was begun in the early years of the'13th century, but interrupted 
by the plague of 1248 ^ wars at home and abroad, andin >317 
its wa^ were extended., to the baptistery of San .Giovanni; 
a further enlargement yns begun in 1339 but never ewried oqt, 
and a few ruined walls and arches alone remain to shonr the 
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mafjmilcence of 'the uncompleted design, which would have 
produced one of the lojgest churches in the world. 

»Tho splendid west front, of tricuTOidal form, enriched with a 
multitude of columns jitatues and inlaid marbles, is said to have been 
begun by Giovanni Pisanp, but really dates from after it 

was finished in 1380, and closely resembles that of Orvieto, which is 
earlier in date (begun in 1310). Both fa9ades have been recently 
restored, and the efirct of them not altogether improved by modem 
mosaics. The fine Romanesejue campanile belongs to the first half 
of the 14th centuy. Conspicuous among the art treasures-of the 
interior is the well-unown octagonal pulpit by Niccola Pisano, datii^ 
from ia06-ia68. It rests on columns supported by lions, and is 
finely sculptured. Numerous statues and b^reliefs by Kenaissance 
artists adorn the various altars and chapels. The cathedral pave¬ 
ment is almost unique. It is inlaid with designs in colour and black 
and White, representing Biblical and legendary subjects, and is 
supposed to have been begun by Duccio della Buoninsc^a. But the 
finest portions beneath the domes, with scenes from the history of 
Abrahmn, Moses and Elijah, are by Domenico Beccafumi and are 
executed with marvellous boldness and effect. The choir stalls also 
deserve mention : the older ones (remains of the original choir) are 
in tarsia work; the others, dating from the i6th century, are carved 
from ^ocio’s designs. The Piocolomini Library, adjoining the 
duomo, was founded by Cardinal Francesco Ficcoiomiui (aft^ards 
Pius 111.) in honour of his uncle, Ihus II. Here are Pinturicchio’s 
famous frescoes of scenes from the life of the latter pontiff, and the 
collection of choir books (supported on sculptured desks) with 
splendid illuminations by Sienese and oUior artists. The church ol 
San Giovanni, the ancient baptistery, beneath the cathedral is ap- 
roached by an outer flight of marble steps built in 1451. It lias a 
cautiful but incomplete facade designed by Giovanni di Mino del 
Pellicciaio in 13^, and a marvellous font with bas-reliefs by Dona¬ 
tello, Ghiberti, Jacopo della Quercia and other isth-century sculptors. 
The Opera del Duomo contains Duccio’s famous Madonna, pmnted 
for the cathedral in 1308-1311, and other works of art. 

Among the other churches are S. Maria di Provenzano, a vast 
baroque building of some elegance, designed by Schifardini (1504); 
Sant'^ Agostino, rebuilt by Vanvitelli in 1755, containing a Cruci¬ 
fixion and Saints by Perugino, a Massacre of the Innocents by 
Mattco di Giovanni, the Coming oI the Magi by Sodomy and a 
St Antony by Spagnolotlo f?); the beautiful church of the Servites 
(15th century), which contains another Massacre of the Innocents by 
Matteo di Giovanni and other good examples of the Sienese school; 
San Francesco, designed by Agostino and Agnolo about 13*0, and 
now restored, which once assessed many fine paintings by Duccio 
Buoninsegna, Lorenzetti, Sodoma and Beccafumi, some of which 
perished in the great fire of 1653 : San Domenico, a fine 13th-century 
building with a single nave and tran.sept, containing Sodomas-i 
splendid fresco the Swoon of St Catherine, the Madonna of Guido da' 
Siena, ikSi, and a crucifix by Sano di Pietro. This church crown^ the 
Fontebranaa hill above the famous fountain of that name im¬ 
mortalized by Dante, and in a steep lane below stands the house of 
St Catherine, now converted into a church and oratory, and main¬ 
tained at ffre expense of the mbabitants of the Contrada dell' Oca. 
It contains some good pictures by Pacchia and other works of art, 
but is chiefly visited for its historic interest and as a striking memorial 
of the characteristic piety of the Sienese. The Accademia di Belle 
Arti contains a good collection of pictures of the Sienese school, 
illustrating its development. 

The communal palace in the Piazzadel Gampo was begun in 1288 
and fini^cd in 1309. It is built of brick, is a fine specimen oi Pointed 
Gothic, and was designed by Agostino and Agnolo. The light and 
eluant tower (Torre del Mangla) soaring from one side of the palace 
was .begun in 1338 and finished after 1348, and the chapel standing 
at its foot, raisra at the cx^nsc of the Qpera del Duomo as a public 
thank-offering after the plague of 1348, begun in 1352 and com¬ 
pleted in 1376. This grand old palace has other attractions besides 
the beauty of its ar^tecture, lor its interior is lined with works of art. 
'Tba atrium has a fresco by Bartolo di Fredi and the two ground-floor 
halls contain a Coronation of the Virgin by Sano di Pietro and a 
splendid Resurrection by Sodoma. In the Sala dei Novo or della 
Pace above are the noble allegorical frescoes of Ambrogio Lorenzetti 
representing the effects of just and unjust government; the Sala 
d(^e Balsstrc or del Mappamondo is painted by Simone di Martino 
(Meipmi) and others, the Cappelia della Signotia by Taddeo di 
Bartolo, and the Sala del Consistorio by Beccafumi. Another hall, 
the Sala di Baha, hds frescoels by Spinello Aretino (1408) with scenes 
from the life of P«^ Alexander III., while yet another has been 
sainted by local ar^ts with episodes in recent Itelian bistoryi An 
mteresting exhibition, of, Sienese art, including^ many oUecta from 
neighbifqring towns and villages, was held here in 1904. The former 
hfiffiof the grand cOnhiil, bust in 1327, was converted into the chief 
^eatre of Sena by Riocio ia 1560, and, after being twice burnt. Was 
rebuilt in 1733 .from BibUena’s desig^. Another Sienese thratre, 
that of the Rozzi, in Piazza San Pellegrino, designed by A. Doveri and 
ereetpd in 1816, although modem, has an historic interest as the work 
of an academy dating from the iSth century, called the Congrega 
de’ Kezzl, ttmtplayed>an iapoitant part in the history of the Italian 
qoipwatage. 


The city is adotpsd by many other noble edifices jpoth public 
aqd private, amoiig wliich the ioUowuig palaces may be mentioued— 
Tolomei (1205); Buonsignori, formerly Tegliacci, an elegant 14th- 
eentury conitauctiou, ftstored in 1848 ; GrottancUi, formerly Peed 
and aacienlly the residence of the captain of War, recently restored 
in its original sM»: Sansedoni ; Maralii; Piccolotninl; now be¬ 
longing to the Government and containing the state aicbivw; * 
Piccolomini dclle Papessc, like the other Piceolomini mawon, 
designed by Bernardo Kossellino, and now the Banca d’ Italia; 
the enormous block of the Monte de' Pasefii, a bank of considerable 
weal^ and antiquity, enlarged and partly rebuilt in the original style 
between 1877 and t88l, the old Dogana and Salimbeni palaces; the 
Palazzo Sponnochi, a fine early Renaissance building by piuliano da 
Maiano (now tlio post office); the Loggia di Mercanzia (istU century), 
now a club, imitating the Loggia del Lanzi at Florence, with sculp¬ 
tures of the isth century; the Loggia del Papa, weeted by Pius II.; 
and other fine buildings. We may also mention the two celebrated 
fountains, Fonte Gaia and Fontebranda; the former, tlie Piazza 
del Campo, by Jacopo della Quercia (1409-1419), but freely restored 
in 1868, the much-damaged original reliefs being now in the Opera 
del Duomo: the Fonte Nuova, nea* Porta Ovlle, by Camaino di 
Crescentino also deserves notice (1298). Thanta to all these archi¬ 
tectural trea.sures, the narrow Sienese streets with their many wind¬ 
ings and steep ascents are full of picturesque charm, and, together 
with the collections of excellent paintings, fo.ster the local pride of tlic 
inhabitants and preserve their taste and feeling for art. The medieval 
walls and gates are still in the main preserved. The ruined Cistercian 
abbey of S. Ga^ano, founded in I20t, with its fine church (1240- 
t268) is interesting and imposing. It lies some 20 m. south-west of 
Siena. 

History. —Siena was probably founded by the Etruscans 
(a few tombs of that period have been found outside Porta 
(Amollia), and then, falling under tlie Roman rule, became a 
colony in the reigq of Augustus, or a little earlier, isnd was 
distinguished by the name of Saena Jidia. It has the same arms 
as Rome—the she-wolf and twins. But its real importance dates 
from the middle ages. Few memorials of the Roman era ® or of 
the first centuries of Christianity have been preserved (except 
the legend of St Ansanus^, and none at all of the interval pre¬ 
ceding the Lombard period. We have documentary evidence 
that in the 7th century in the reign of Rotaris (or Rotari), there 
was a bishop of Siena named Mauro. Attempts to trace earlier 
bishops as far back as the sth century have yielded only vague 
^and contradictoiy results. Under the Lombards the avil 
' govMnment was in the hands of a gastaldo, under the Carojinpans 
of ^ount, whose authority, byeslow degrees and a course of 
events similar to what took place in other 1^.3n communes, 

' gayc way to that of the bishop, whose power in turn gradually 
diminished and was superseded by that of the consuls and the 
commonwealth. 

We have written evidence of the consular govemnient of 
Siena from 1125 to 1212; the number of consuls varied from 
three to twelve. This government, formed, of gentiluopuni 
or nobles, did not remain unchanged throughout Ae whole period, 
but was gradually forced to accept the participation of the 
popolani or lower classes, whose efforts to rise tp power licre 
continuous and determined. Thus in 1137 they obtained a third 
part of the government by the recoifttitution of t^ general 
council with 100 nobles and 50 popolani. In i iqp the institution 
of a foreign podesti (a form of government wtoch ^^camejjei;; 
manetit in 1212) gave a severe blow to the consular magistracy, 
which was soon extinguished; and in 12^ the people again rose 
against the nobles in the hope of ousting thm entirely from 
office. 

The strife was largely economic, the people desiring to 
deprive the nobles of the immunity of taxation which they had 
enjoyed. The attempt was not completely successful; but the 
government was now equally divided between the two estates by 
the creation of a supreme magistral of twenty-four citizens— 
twelve nobles and twelve popolani. Duripg the rule of t^ie nobles 
and the ihixed rule oi nobles and popolani the commune of 
Siena was enlarged by fortunate acquisitipns of. ndighlxiunnp; 
lands and by the submission of feudal lords, such ^.tbeScialenghi, 
Aldobrandeschi, Fannocchieschi, Visconti .di ..Campiglia, &c. 

‘ In these mespedallymtereating the pziotpdpoirerkaitfaa books 
of the bieckierna and gcAetla, or revenue and taiz offices. 

'* Tliereare; however, reilMlns of baths sotne'il ifi. to the east; See 
P. Picoolammi in ButmHua StnM d» ttoria patria, vt {189^, 



SIENA 


50 

Before iQng the reciprocal need of fresh ^territory and frontier 
disputes, especially concerning Poggibonsi aod Montepuloiano, 
led to an outbreidc of hostilities between Plorei^ce and Siena. 
Thereupon, to spite the rival republic, the Sienese took the 
Ghibelline side, and the German empesors, beginning with 
Frederick Barbarossa, rewarded their fidelity by the grant of 
various privileges. 

During the uth and 13th centuries there were continued 
disturbances, petty wars, and hasty reconciliations between 
Florence and Siena, until in 1854-1*55 a more binding peace and 
alliance was concluded. But & treaty, in spite of its apparent 
stability, led in a few years to a fiercer struggle ; for in 1258 the 
Florentines complained that Siena had infringed its terms by giv¬ 
ing refuge to the Ghibellines they had expelled, and on the refusal 
of the Sienese to yield to these just remonstrances both states 
made extensive preparations for war. Siena applied to Manfred, 
obtained from him a strong body of German horse, under the 
command of G>unt Giordano, and likewise sought the aid of its 
Ghibelline allies. Florence equipped a powerful citizen army, 
of which the original registers are still reserved in the volume 
entitled II I.ibro di Montaperii in the florence archives. This 
army, led by the podesth of Florence and twelve burgher captains, 
set forth gaily on its march towards the enemy’s territories in the 
middle of April 1260, and during its first campaign, ending on 
the 18th of May, won an insignificant victory at Santa Petronilla, 
outside the walls of Siena. But in a second and more important 
campaign, in which the militia of the other Guelf towns of 
Tuscany took part, the Florentines were signally defeated at 
Montajwrti on the 4th of September 1260. This defeat crushed 
the power of Florence for many years, reduced the city to desola¬ 
tion, and apparently annihilated the Florentine Guelfs. But 
the battle of Benevento (1266) and the establishment of the 
dynasty of Charles of Anjou on the Neapohtan throne put an 
end to the Ghibelline predominance in Tuscany. Ghibelline 
Siena soon felt the effects of the change in the defeat of it^ army 
at Colle di Valdelsa (1269) by the united forces of the Guelf 
exiles, Florentines and French, and the death in that battle of 
her powerful citizen Provenzano Salvani (mentioned by Dante), 
who had been the leading spirit of the government at the tinie 
of the victory of Montaperti. For some time Siena reoiainea 
faithful to the Ghibelline cau.se ; nevertheless Guelf and'*dcmo- 
cratic sentiments began to make head. The Ghibellines were 
on several occasions expelled from the city, and, even when a 
temporary reconciliation of the two parties allowed them to 
return, they failed to regain their former influence. 

Meanwhile the popular party acquired increasing power in 
the state. Exasperated by the tyranny of the Salimbeni and 
other patrician families allied to the Ghibellines, it decreed in 
1277 the exclusion of ^ nobles from the supreme magistracy 
(consisting since 1270 of thirty-six instead of twenty-four 
members), and insisted that this council should be formed solely 
of Guelf traders and iMn of the middle class. This constitution 
was confirmed in 1280 by the reduction of the supreme magistracy 
to fifteen members, all of the humbler classes, and was defmitively 
SSoctioned in 1285 (and.1287) by the institution of the magistracy 
of nine. This council of nine, composed only of burghers, 
carried on the government for about seventy years, and its rule 
was sagacious and peaceful. The territories of the state were 
enlarged ; a friendfy alliance was maintained with Florence; 
trade flourished ; in 1321 the university was founded, or rather 
rerived, by the introduction of Bolognese scholars; the principal 
buddings now adorning the town were bepn; and the charitable 
institutions, which are the pride of modem Siena, increased and 
prospered. But meanwhile the exclusiveness of the single 
class of citizens from whose ranks the chief magistrates were 
drawn had converted the government into a close oligarchy 
and excited the hatred of every other class. Nobles, judges, 
notaries and populace rose in frequent revolt, while the nine 
defended their state (1295-1309) by a strong body of citizen 
militia divided into tenieri (sections) and contrade (wards), 
and violently repressed these attempts. But in 1355 the arrival 
of Charles IV. in Siena gave fresh courage to the malcontents. 


who, backed by the imperial authority, overthrew the government 
of the nine and substituted a magistri^ of twelve drawn from 
the lowest class. The^ new rulers were to some extent under 
the influence of the nobles who had fomented the rebellion, but 
the latter were again soon excluded from all share in the govern¬ 
ment. 

Hiis was the beginning of a determined struggle for supre¬ 
macy, carried on for many years, between the different classes of 
citizens, locally termed ordini or numti —^the lower classes striving 
to grasp the reins of government, tlie higher classes already in 
office striving to keep all power in their own hands, or to divide it 
in proportion to the relative strength of each numie. As this 
struggle is of too complex a nature to be described in detml, we 
must limit ourselves to a summary of its leading episodes. 

The twelve who replaced the council of nine (as these had 
previously replaced the council of the nobles) consisted—both 
as individuals and as a party—of ignorant, incapable, turbulent 
men, who could neither rule the state with firmness nor confer 
prosperity on the republic. They speedily broke with the nobles, 
for whose manoeuvres they had at first been useful tools, and 
then split into two factions, one siding with the Tolomei, the 
other, the more restless and violent, wiSi the Salimbeni and the 
twveschi (partisans of the nine), who, having still some influence 
in the city, probably fomented these dissensions, and, as we shall 
see later on, skilfully availed themselves of every chance likely 
to restore them ter power. In 1368 the adversaries of the twelve 
succeeded in driving them by force from the public palace, and 
substituting a government of thirteen—ten nobles and three 
nmifschi. 

This government lasted only twenty-two days, from the 
2nd to the 24th September, and was easily overturned by the 
dominant faction of the dodidni (partisans of the twelve), aided 
by the Salimbeni and the populace, and favoured by the emperor 
Charles IV. The nobles were worsted, being driven from the 
city as well as from power; but the absolute rule of the tvrelve 
was brought to an end, and right of participation in the govern¬ 
ment was extended to another class of citizens. For, on the 
expulsion of the thirteen from the pialace, a council of 124 
plebeians created a new magistracy of twelve difensori (defenders), 
no longer drawn exclusively from the order of the twelve, but 
composed of five of the popolo minuto, 01 lowest populace (now 
first admitted to the govemment),four of the twelve, and three of 
the nine. But it was of short duration, for the dodidni were 
ill satisfied with their share, and in December of the same year 
(1368) joined with the popolo minuto in an attempt to expel the 
three noveschi from the palace. But the new popular order, 
which had already asserted its predominance in the council of 
the riformatori, now drove out the dodidni, and for five days 
(nth to i6th December) kept the government in its own hands. 
Then, however, moved by fear of the emperdr, who had passed 
through Siena two memths before on his vtsf to Rome, and who 
was about to halt there on his return, it tried to conciliate its 
foes by creating a fresh council of 150 riformatori, who replated 
the twelve defendera by a new supreme magist^y of fifteen, 
consisting of eight popolani, four dodidni, and three noveschi, 
entitled respectively “ people of the greater number,” “ people 
of the middle number,” and “people of the less number.” 
From this renewal dates the formation of the new order or monte 
dd riformatori, the title henceforth bestowed on all citizens, of 
both the less mid the greater people, who had reformed the 
government and begun to partici^te in it in 1368, The turbulent 
action of the twelve and the Salimbeni, being dj^satis^ with 
these changes, speedily rose against the new government. This 
time they were actively aided by diaries IV., who, haring 
returned from Rome, sent hb militia, commanded by the 
imperial vicar Malatesta da Rimini, to attack the public palace. 
But the Sienese people, being called to arms 1 ^ the council of 
fifteen, made a most determined resistance, routed the imjperial 
troops, captured the standard, and confined the emperor m the 
Salim^ni palace. Thereupon Charles came to terms with the 
government, granted it an imperial patent, and left the dty, 
consoled for his humiliation thegift of a large sum of money. 
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In spite of its' wide basis and great energy, the mottle dei 
riformatori, the heart of the new government, could not satisfac- 
tfirily cope with the aftacks of adversj factions and treacherous 
allies. the better to repress them, it created in 1369 a chief 
of the police, with the title of esecutore, »id a numerous associa¬ 
tion of popolani--ihe company or casata grande of the people— 
as bulwarks against the nobles, who lurf been recalled from 
banishment, and who, though fettered by strict regulations, wrere 
now eligible for offices of t& state. But the appetite for power 
of the “ less jjeople ” and the dregs of the popui^e was wetted 
rather than satisfied by the installation of the riformatori in 
the principal posts of authority. Among the wool-carders—^men 
of the lowest class, dwelling in the precipitous lanes about the 
Porta Ovile—there was an association styling itself the “compiany 
of the worm.” During the famine of 1371 this company rose 
in revolt, sacked the houses of the rich, invaded the public palace, 
drove from the council of fifteen the four members of the twelve 
and the three of the nine, and replaced them by seven tatter¬ 
demalions. Then, having withdrawn to its own quarter, it was 
suddenly attacked by the infuriated citizens {ttoveschi and 
dodicini), who broke into houses and workshops and put numbers 
of the inhabitants to the sword without regard for age or sex. 
Thereupon the popular rulers avenged these misdeeds by many 
summary executions in the piazza. These disorders were only 
checked by fresh changes in the council of fifteen. It was now 
formed of twelve of the greater people and three noveschi, to 
the total exclusion of the dodicini, who, on account of their grow¬ 
ing turbulence, were likewise banished from the city. 

Meanwhile the government had also to contend with difficulties 
outside the walls. The neighbouring lords attacked and ravaged 
the municipal territories; grave injuries were inflicted by the 
mercenaiy bands, especially by the Bretons and Gascons. The 
rival claims to the Neapolitan kingdom of Carlo di Ourazzo and 
Louis of Anjou caused fresh disturbances in Tuscany, The 
Sienese government conceived hopes of gaining possession of the 
city of Arezzo, which was first occupied by Durazzo’s men, 
and then by Enguerrand de Coucy for Louis, of Anjou ; but 
while the Sienese were nourishing dreams of conquest the French 
general unexpectedly sold the city to the Florentines, whose 
negotiations had been conducted with marvellous ability and 
despatch (1384). The gathering exasperation of the Sienese, 
and notably of the middle class, against their rulers was brought 
to a climax by this cruel disappointment. Their discontent had 
been gradually swelled by various acts of home and foreign 
policy during the sixteen years' rule of the riformatori, nor had 
the concessions granted to the partisans of the twelve and the 
latter's recall and renewed eligibility to office availed to conciliate 
them. At last the revolt broke out and gained the upper hand, 
in March 1385. The riformatori were ousted from power and 
expelled the city, and the trade of Siena suffered no little injury 
by the exile of so many artisan families. The fifteen were 
replaced by a new supreme magistracy of ten priors, chosen in 
tile following proportions—^four of the twelve, four of the nine, 
and two of the people proper, or people of the greater number, 
but to the exclusion of all who had shared in the government or 
sat in council under the riformatori. Thus began a new order or 
monte del papolo, composed of families of die same class os the 
riformatori, but having had no part in the government during 
the latter’s rule. But, though now admitted to power through 
the Imrgher reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed very limited 
privileges.* 

In 1387 fresh quarrels with Florence on the subject of Monte- 
pulciano led to an. open war, that was further aggravated by 
the interference in Tuscan affairs of the ambitious duke of Milan, 
Giw Galeazzo Visconti. With him the Sienese concluded an 
alliance in 1389 and ten years later accepted his suzerainty and 
resigned the liberties of their state. But in 1402 the death of 

' The following are the ordini or monti that held power in Siena 
for any considerable time— gentiluomini, from the ongin of the re¬ 
public; n«v<, from about 1283; d6diei,aomi3Ss; riformatori, itom 
pop«/o, from 138}. 


Gian Galeazzo lightened their yoke. In that year the first plot 
agpinst the Vi^contian rule, hatched by the twelve and the 
Salimbeni and fomented by the Florentines, was violently re¬ 
cessed, and caused the twelve to be agaiij driven from office ] 
ut in the followipg year a special balia, created in consequence 
of that riot, annuUed the ducal suzerainty and restored the 
liberties of Siena. During the interval the supreme magistracy 
had assumed a more popular form. B)i the partial readmissiun 
of the riformatori and exclusion of the twelve, the permanent 
bedia was now com{>osed of nine priors (three of the nine, three 
of the people, and three of the riformatori) and of a captain of the 
people to be chosen from each of the tluee monti in turn. On 
nth April peace was made with the Florentines and Siena en¬ 
joyed several years of tranquil prosperity. 

But the great Western schism then agitating the Christian 
world again brought disturbance to Siena. In consequence of the 
decisions of the council of Pisa, Florence and Siena had declared 
against Gregory XII. (1409); Ladislaus of Naples, therefore, us 
a supporter of '^e pope, seized the opportunity to make incursions 
on Sienese territory, laying it waste and tbeatening the city. 
The Sienese maintained a vigorous resistance till the death of 
this monarch in 1414 freed them from his attacks. In 1431 
a fresh war with Florence broke out, caused by the latter’s 
attempt upon Lucca, and continued in consequence of the 
Florentines’ alliance with Venice and Pope Eugmus IV., and 
that of the Sienese with the duke of Milan and Sigismund, king 
of the Romans. This monarch halted at Siena on his way to 
Rome to be crowned, and received a most princely welcome. 
In 1433 the opposing leagues signed a treaty of peace, and, 
although it was disadvantageous to the Sienese and temptations to 
break it were frequently urged upon them, they faithfully adhered 
to its terms. During this period of comparative tranquillity 
Siena was honoured by the visit of Pope Eu^nius IV. (1443) and 
by that of the emperor Frederick III., who came there to receive 
his bride, Eleanor of Portugal, from the hands of Bishop Aeneas 
Sylvius Piccolomini, his secretary and historian (145a). This 
meeting is recorded by the memorial column still to be seen outside 
the CamoUia gate. In 1453 hostilities against Florence were 
again resumed, on account of the invasions and ravages of Sienese 
territory committed by Florentine troops in their conflicts with 
Alphonso of Naples, who since 14^7 had made Tuscany his battle¬ 
ground. Peace was once more patched up with Florence in 1454. 
Siena was next at war for several years with Aldobrandino 
Oisini, count of Pitigliano, and with Jacopo Piccinini, and 
suffered many disasters from the treachery of its generals. About 
the same time the republic was exposed to still graver danger by 
the conspiracy of some of its leading citizens to seize the reins of 
power and place the city under the suzerainty of Alphonso, 
as it had once been under that of the duke of Milan. But the 
plot came to light; its chief ringleaders were beheaded, and 
many others sent into exile (1456); and the death of Alphonso 
at last ended all danger from that source. During those critical 
times the government of the state wu strengthened by a new 
executive magistracy called the balia, which from 1455 began 
to act independently of the priors or consistory. Until •than 
it had been merely a provisional committee annexed to the latter. 
But henceforward the balia had supreme jurisdiction in all affairs 
of the state, although always, down to the fall of the republic, 
nominally preserving the character of a magistracy extraordinary. 
The election of Aeneas Sylvius Piccolomini to the papal chair 
in 1458 caused the utmost joy to the Sienese ; and in compliment 
to their illustrious fellow-citizen they granted the request of the 
nobles and readmitted them to a share in the government. 
But this concession, grudgingly made, only remained in force 
for a few years, and on the death of the pope (1464) was revoked 
altogether, save in the case of mMnbers of the Piccolomini house, 
who were decreed to be popoUtni and were allowed to retain all 
their privileges. Meanwhile fresh discords were brewing among 
th^lebeians at the head of affairs. 

Tne conspinuy of the Pami in 1478 led to a war in which 
Florence and Milan were opposed to the pom and the kktg of 
Naples, and which was pat an end to by uie peace of Z3th 
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March 1^0. 'lliereupon Alphonse, duke of Gdabria, who was 
fighting in Tuscany on the side of his father Ferdinand, pame 
to an agreement with Siena and, in the same way as his 
grandfather Alpho^o, tried to obtain th& lordsliipbf the city and 
the recall of the exiled rebels in 1456, The nojwschi (towhose order 
most of the rebels belonged) favoured his pretensions, but the 
riformatori were against him. Many of the people sided with the 
naveschi, rose in revolt on 22nd June 1480 and, aided by the 
duke’s soldiery, reoiganized the government to their own advant¬ 
age. Dividing the power between their two orders of the nine and 
the people, they excluded the riformatori and replaced them by 
a new and heterogeneous order styled the aggreg(Ui, composed 
of nobles, exiles of 1456 and citizens of other orders who had 
never before been in office. But this violent and perilous upset 
of the internal liberties of the republic did not last long. A decree 
issued by tlie Neapolitan king (1482) depriving the Sienese of 
certain territories in favour of Florence entirely alienated their 
affections from that monarch. Meanwhile the monte of the nine, 
the chief promoters of the revolution of 1480, were exposed to the 
growing hatred and envy of their former allies, the monte del 
popolo, who, conscious of their superior strength and numbers, 
now sought to crush the noveschi and rise to power in their 
stead. This change of affairs was accomplished by a series of 
riots between ytli June 1482 and 20th February 1483. The 
monte del popolo seized the lion’s share of the government; the 
riformatori were recalled, the aggregati abolished and the 
noveschi condemned to perpetual b^shment from the govern¬ 
ment and the city. But “ m perpetuo ” was an empty lorm of 
words in those turbulent Italian republics. The noveschi, being 
“ fat burghers ” with powerful connexions, abilities and tradi¬ 
tions, gained increased strength and influence in exile; and five 
years later, on 22nd July 1487, they returned triumphantly 
to Siena, dispersed the few adherents of the popolo who offered 
resistance, murdered tlie captain of the people, reotgimized tlie 
state, and placed it under the protection of the Virgin Mary. 
And, their own predominance being assured by their numerical 
strength and influence, they accorded equal shares of power to the 
other monti. 

Among the returned exiles was Pandolfo Petrucci, chief of the 
noveschi and soon to be at the head eff the government. During 
the domination of this man'(who, like Lorenzo de’ Medici, was 
sumamed “.the Magnificent’’) Siena enjoyed many years of 
splendour and prosperity. We use the term “ domination ’’ 
rather than “ signory ’’ inasmuch as, strictly speaking, Petracd 
was never lord of the state, and left its established form of govern¬ 
ment intact ; but be exercised despotic authority in virtue of his 
strength of character and the continued increase of his personal 
power. He based his foreign policy on alliance with Florence and 
France, and directed the internal affairs of the state by means of 
the council (coUegio) of the balia, whiclr, although occasionally 
reorganized for the purpose of conciliating rivtd factions, was 
always subject to his will. He likewise added to his power by 
assuming the captainship of the city guard (1495), and later by the 
purchase from the impoverished commune of several outlying 
a castles (1507). Nor did. he shrink from deeds of bloodshed and 
revenge; the assassination of bis father-in-law, Niccolo Borghesi 
(1500), is an indelible blot upon his name. He successfully 
withstood all opposition within the state, until he was at last 
worsted in his struggle with Cesore Borgia, who caused his ex¬ 
pulsion from Siena m 1502. But through the friendly mediation 
of the Florentines and the French king he was recalled from 
banishment on 29th March 1503. He maintained bis power 
until his death at the age of sixty on aist May 1512, and 
was interred with, princely ceremonials at the public expense. 
The predominance of his family in Siena did not last long after 
his decease. Pandolfo had not the qualities required to found 
a dynasty such as that of the Medici. He lacked the lofty 
intellect of a Cosimo or a Lorenzo, and the atmosphere of liberty- 
loving Siena with its cver-clianging factions was in no way suited 
to his purpose. IBs eldest son, Borghese Petrucci, was incapable, 
haughty and exceedingly corrupt; he only remained three years 
at me head of affairs and fled ignominiously in.ijis. Through 


the favour of Leo X., he was succeeded by his courin RaSaeflo 
Petrucci, previously governor of St Angelo and afterwards a 
cardinal. , « 

This Petrucci was a bitter enemy to Pandolfo’s cWldien. 
He caused Borghese and a younger son named Fabio to be 
proclaimed as rebels, while a third son. Cardinal Alphonso, 
was strangled by order of Leo X. in 1518. He was a t3rrannical 
ruler, and died suddenly in 1522. In the following year Clement 
VII. insisted on the recall of Fabio Petrucci; but two years later 
a fresh popular outbreak drove him from Siena for ever. The 
city then placed itself under the protection of tlie emperor 
Charles V., created a magistracy of “ten conservators of the 
liberties of the state" (December 1524), united the different 
montt in one named the “ monte of tiie reigning nobles,” and, 
rejoicing to be rid of the last of the Petrucci, dated their public 
books, ab instaurata libertate year L, IL, and so on. 

The so-called free government subject to the empire lasted 
for twenty-seven years; and the desired protection of Spain 
weighed more and more heavily until it became a tyranny. 
The imperial legates and the captains of the Spanish guard in 
Siena crushed both government and people by continual ex¬ 
tortions and by undue interference with the functions of the 
balia. Charles V. passed through Siena in 1535, and, as in all 
the other cities of enslaved Italy, was received with the greatest 
pomp; but he left neither peace nor liberty behind him. From 
1527 to 1545 the city was tom by faction fights and violent revolts 
against the noveschi, and was the scene of frequent bloodshed, 
while the quarrelsomeness and bad government of the Sienese 
gave great dissatisfaction in Tuscany. The balia was recon¬ 
stituted several times by the imperial agents—in 1530 by Don 
Lopez di Soria and Alphonso Hccolomini, duke of Amifi, in 
1540 by Uranvella (or Granvelle) and in 1548 by Don Diego di 
Mendoza ; but government was carried on as badly as before, and 
there was increased hatred of the Spanish rule. When in 1549 
Don Diego announced the emperor’s purpose of erecting a 
fortress in Siena to keep the citizens in o^er, the general hatred 
found vent in indignant remonstrance. The historian Orlando 
Malavolti and other special envoys were sent to the emperor 
in 1550 with a petition signed by more than a thousand citizens 
praying him to spare them so terrible a danger ; but their mission 
failed : they returned unbeard. Meanwhile Don Diego had laid 
the foundation of the citadel and was carrying on the work 
with activity. Thereupon certain Sienese citizens in Rome, 
headed by Aeneas Piccolomini (a kinsman of Pius IL), entered 
into negotiations with the agents of the French king and, having 
with their help collected men and money, marched on Siena and 
forced their way in by the new gate (now Porta Romana) on 
36th July 1553. The townspeople, encouraged and reinforced 
by this aid from without, at once rose in revolt, and, attacking 
tte Spanish troops, disarmed them and drove them to take 
refuge in the citadel (28th July). And finally by an agreement 
with Cosimo de’ Medici, duke of Flofence, the Spaniards were sent 
away on the 5th August 1552 and the Sienese took possession 
of tlteir fortress. 

The government was now reconstituted under the protection 
of the French agents; the balia was abolished, its very name 
having been rendered odious by the tyranny of Spain, and was 
replai^ by a similar magbtracy styled capitam del popolo e 
reggimento. Siena exulted in her recovered freedom; but her 
sunshine was soon clouded. First, the emperor’s wrath was 
stirred by tiie influence of France in the counsels of the repulffic; 
then Cosimo, who was no less jealous of the French, Mneeived 
the design annexing Siena to his own dominiems. The first 
hostilities of the imperial forces in Val di C^iiana (1552-1553) did 
little damage; but when Cosimo took the field with an anny 
commanded by the marquis of Marigm^ the ruin of Siena 
was at hand. On sbtb January Marignano captured ifhe 
forts pf forta Camollia (wi^ the whole population of &ena, 
including the women, had helped to construct) and.invested the 
dty. On the 2nd of August of the same year, at Marciano in 
Val di Chiana, he won a compiete victory over the Sienese and 
French troops under Piero Strozzi, the Florentine exile and 
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marshal of France. Meanwhile Skna was vigorously besieged, 
and its inhabitants, sacrificing everything for their beloved city, 
maintained a most heroic defence. A glonous record of their 
sufferings is to be found in the Diary of Sozzini, the Sienese 
historian, and in the Commentaries of Blaise de Monluc, the 
Frencli representative in Siena. But in April 1555 the town 
was reduced to extremity and was toced to capitulate to the 
emperor and the duke. On 21st April the Spanish troops 
entered the gates ; thereupon many patriots abandoned the city 
and, taking refuge at Montalcino, maintained there a shadowy 
form of republic until 1559. 

Cosimo I. de’ Medici being granted the investiture of the 
Sienese state by the patent of Philip II. of Spain, dated 3rd 
July 1557, took formal possession of the city on the 19th of 
the same month. A lieutenant-general was appointed as repre¬ 
sentative of his authority; the council of the balia was recon¬ 
stituted with twenty members chosen by the duke; the con¬ 
sistory and the general council were left in existence but deprived 
of their political autonomy. Thus Siena was anncieed to the 
Florentine state under the same ruler and became an integral 
part of the grand-duchy of Tuscany. Nevertheless it retained 
a separate administration for more than two centuries, until the 
general reforms of the grand-duke Pietro Leopoldo, the French 
domination, and finally the restoration swept away all differences 
between the Sienese and Florentine systems of government. 
In 1859 Siena was the first Tuscan city that voted for annexation 
to Piedmont and the monarchy of Victor Emmanuel II., this 
decision (voted 26th June) being the initial step towards the 
unity of Italy. 

Literary History. —The literary history of Siena, while recording 
no gifts to the world equal to those bequeathed by Florence, aud 
without the power and originality by which Ihe latter became the 
centre of Italian culture, can nevertoeless boost of some illustrious 
names. Of these a bnef summary, beginning with the department 
of general literature and passing on to histo^ and science, is sub¬ 
joined. Many of them are also dealt with in separate articles, to 
which the reaider is referred. 

iVs early as the 13th century the vulgw tongue was already well 
established at Siena, being used in public documents, commercial 
records and private correspondence. The poets ffouzishmg at that 
period were Folcacchiero, Cecco AngioUeri—a humorist of a very 
high order—and Bmdo Bonichi, who Ixdonged also to the. following 
century. The chief glory of the 14th century wits St Qatherine 
Benincasa. The year of her death (13S0) was toat of the birth of St 
Bernardino Aibizzesclu (S Bernardino of Siena), a popular preacher 
wliose sermons in the vulgar tongue are models of sf^e anef diction. 
'I'o the 15th century belongs Aeneas Sylvius Kccolomini (Hus 11 .), 
humanist, historian and poUtical writer. In the ibth century we 
liiid another Piccolomini (Alexandei'), bishop of Patras, author of 
a curious dialogue, Della belia creanta delle donne ; anotoer bishop, 
Claudio Tolomei, diplomatist, poet and philologist,, who revived the 
use of ancient Latin metres; and Luca Contile, a writer of narratives, 
plays and poems. Prose fiction had two representatives in this 
century—Scipione Bargagli, a writer of some merit, and Pietro 
Fortiiu, whose productions were trivial and indecent. In the 17th 
century we find Ludovico Sergardi (Quinto Sottano), a Latinist and 
satiiical writer of much talent and culture; but the most original 
and brilliant figure in Sienese literature is that of Girolamo Gigli 
(1660-1722),, autiior of the Oaaettino, La Soreilma di Don Piioue, It 
Yocdbidario eateriniano and the Diario ecclesiastico. As humorist, 
scliolar and philologist, Gigli would take a high place in the literature 
of any land. His resolute opposition to all hypocrisy—whether 
religious or liteiary—exposed hun to merciless persecution from the 
Jesuits and the Della Cruscan .Academy. 

In the domain of history we have fimt the old Sienese chronicles, 
which down to the 14th century are so confused that it is almost 
impassible to disentangle truth from fiction or even to decide the 
persooalito of the various autliurs. Three lath-century chronicles, 
attributed to Andrea Dei,’ Agnolo di Tura, called II Grasso, upd Nen 
di Oonati, are published m Muratori (vol. xv.). To the 15m Mntvzy 
belongs the ctoonicle of Allegretto AJlegretti, also in Muratori (vol. 
xxiii.); and during tise some period fipurishto Sigisraondo Tuio (a 
priest of Siena, thoi^h bom at Castiglione Aretino), whose volmnin- 
ous^toiy writjen in Latin and never printed (now among tbe.MSS. 
of toe Q^i library in Rome), though devoid of literary meri*, con¬ 
tains much valuable material. The best Sienese historiam belong to 
the i 6 th century. They are Orlando Malavolti (151 j-t 396), a man of 
noble .birth, the most trustworthy of all; Antonio Bellataati; 
Alessandro Sozzini di Girolamo, tlie sjrmpatoetic author of the Diarsio 
delV nUima guerra senese ; and Giugurta Tommasi, <4 whose tedious 
histoiy ten books, down to 1354, hove been published, the rest beutg 
still in Bumuacript, Together with these historians see must piention 


the learned scholars Ofelso Cittadini (d. 1627), Ulberto Btovogjiciiti 
(d.;|f33), oneof MeratorTs oonraspondents, and Gio. Antonio Picci 
(d. lyoii), autlmr of historiesof Paltdalfo Petrucci and the bishopric 
of Siena. In the same &lcgoiy may be classed the librarian C. F. 
CatpeUiili (d. 1872), author of several monograj^s on the origin of 
Siena and tiie constitution of the republic, and Scipione Bomhesi 
(d. 1877), who has feft a precious store of historical, bfographicu end 
bibliogcaphical studies and documents. 

Iq tiieology and philosophy toe most dotingoisbied aames an; 
Bernardino Octuno and l.eUo aud Faustp Soccini (lOth century); 
in jurisprudence, three Soccini; Mariano senior, Bartolommeo and 
Mariano junior (tsto and 16thcenturies]; and in poUtical economy, 
Sollustio Bandmi U6jj~tybo), author of the Discorso rnUta Met- 
remma. In physical science the npmes most worthy of mention are 
those of the botanist Pier Antonio MattioU (1501-157J), of Pirro 
Maria Gabrielli (1643-1705), founder of the academy 01 the Physio- 
critics, and of the anatomist Paolo Mascagni (d. 1825). 

Art, —Lanzi happily designates Sienese painting as " Xieta scnola 
fra lieto popoio (" the blithe school of a blithe people "). The 
special cliaracteristics of its masters are freshness of colour, vivacity 
of expression and distinct originality. The Sienese school of painting 
owes its origin to toe influence of Byzantine art: but It improved 
that art, impressed it with a special stamp and was for king inde¬ 
pendent of all other influences. Consequently Sienese art seemed 
almost stationary amid the general progress and development of 
the other Italian schoids, and preserved its medieval character 
down to the end of the 15th century, when toe inflnence of toe Um¬ 
brian and—to a slighter degree—oi tiie Florentine schools began to 
penetrate-into Siena, followed a little later by that of toe laimbard. 
In toe 13th centmry we find Guido (da Siena), paintei;.Of the weU- 
known Madonna in toe church of S Domenico in Sieha. The 14th 
century gives us UgoUno, Duccio di Buoninsegna, Simone di Martmo 
(or Hemmi), IJppo Memmi, Pietro and Ambrogio Lorenzetti, Andrea 
di Vannl (painter and statesman), Baitolo di Fredi and Taddeo di 
Bartolo. In toe t5th qentury we have Domenico di Bartolo, Sano di 
Pietro, Giovanni di F^olo, Stefano di Giovanni (U Sassetta) and 
Matteo and Benvenuto di Gtevanni BartoU, Who fell, however, behind 
their contempeoaries elsewhere, and made indeed but Uttle progress. 
The i6to century boasts the names of Bernardino Fungal, Guidoccio 
Cossatelli, Giacomo Pacchiarotto, Girolamo del Pacciua and especi¬ 
ally Baldassarc Peruzzi (1481-1537), who while especially celebrated 
ior bis frescoes and studies in perspective and chiarosouro was also 
an arobiteot of considerable attainments (see Romi); Giovanni 
Antonio Bazzi, otherwise known as 11 Sodoma (1477-1549), who, 
boro at Vercclii in Piedmont, and ttained at Milan u toe school of 
Leonardo da Vinci, came to Siena iq 1504 and there produced some of 
liis finest works, while his influence on toe art of toe place was con¬ 
siderable; Domenico Beocafumi, otherwise kno./n os Midiarino 
(1486-1550), noted fat the Michelangclesque daring of his derigns; 
and Francesco Vaunt. • 

There may also be mentioned many sculptors and architect such 
as Lorenzo Maitani, architect of Drvieto cathedral (end of I3to 
century): Camaiqo di Crescentteo; Tino di Caaiaino, sculptor of the 
monument to Uen^ VIL in toe Caiapo Santo of Pisa; Agostino 
and Agnolo, who in 1330 carved, ths fine tomb of Bitoop .Guido 
Tarlati in the cathedral of Arezzo; Lando di Pietro (14th ceutniy), 
architect, entrusted by toe Sienese commune with the proposed en> 
largement of'tlie catoedtal (1330), and perhaps author of t& famous 
Qotttic reliquary containing tlio head 0: S Gaigano in toe Chiesa del 
Santuccio, whii^ howeym;, is more usually attributeti to UgoUnq 4 i 
Vieri, author of toe tabernacle iq toe catb^ral at Orvieto; Giacopo 
(or Jacopo) della Queroia, whose lovely fountain, the Fonto G^, in 
the Hazzk del Campo has been reoentiy Kstored; Lorenzo di Fletio 
(U Vecobietta), a pupil , of Della Qq«rcia and an .excellent artist in 
marble and bronzeFrancesco d'Antouio, k skilful goldsmith of the 
.i6th centuty; Frahcesco di Giotto Martini (1439-1562), painter, 
sculptor, military engineer and writer on art; Giacomo Coztaielli 
(i5to century).; and Lorenzo Mariano, surnamed II Marilna (lOW 
cbntury). Wood-carving also flourished here in the i5to and t6to 
centuries, and so also did the ceiamic art, though few of its piqdeots 
are presetveti. According to the well-known law, however, the 
Renaissance, made for tile peitole of toe plains, never fully took root 
in Siena, as in bther parts of Tuscany, and the loss of its independ¬ 
ence and power in 1555 led to a suspension of building activity, which 
to toe taste of the present day is most fortuqate, masmuch a* the 
baroque of the lyto and the false classicism of toe iStb centuries 
have had hardly any effect here; and few towns of Italy are so un¬ 
spoilt by restoration or the addition of inoongruous modem building, 
or preserve so many chsmcteristica and so much of toe real apfeit 
. (manifested to-day in the grave aoid pleasing courtesy ot the intwbi' 
taats) of the middle ages, wliich its narrow and picturesque streets 
seem to retain. Siena Is indeed unsurpassed for its example^ of Igtfa 
arid I4to century Italian Gothic, whether in stone or in brick. 

See W. Heywood, Our Lady b/.Attgtut aud lie Patio (Stena, 1899) 
and other works; R. H. Hobart CusL Tks Pauemeut Masters ot Stotut 
(London, 1901); Langton Douglas, History of Siena (London, 1902)'; 
£. G. Gitritiet.TheStoryofSiend (London, tgot); St Catherine Of Sient; 
(London, 1908); W. Heywood and L. Olcoitt, Gatefe to SUma jSmia, 
169^;, A.:John Rnscorif. Stenek (Beigamo, s^). tC. Pa. ; T.Ai.) 
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SIENJ^JP, one of the Shangalla tribes living in south-west 
Abyssinia near the Sudan frontier, who claim to be a remnant 
of the primitive population. They are ^parently, a Hamitic 
people, and their ^n is of a yellowish tint. Their women 
never intermarry with the Negroes or Arabs.* Sienetjo villages 
are usually built on hilltops. They are an industrious people, 
skilful jewel lers, weavers and smiths. 

SnsNKlEWICZ, HSUHtTK (1846- ), Polish novelist, was 

born in 1846 at Wola Okrzeslm near Lukow, in the province of 
Siedlce, Russian Poland. He studied philosophy at Warsaw 
Universityr His first work, a humorous novel enti^d A Prophet 
in kis own Country, appeared in 1872. In 1876 Sienkiewicz 
visited America, and under the pseudonym of “ Litwos,” con¬ 
tributed an account of his travels to the Gazeta Polska, a Warsaw 
newspaper.* Thenceforward his talent as a writer of historical 
novels won rapid recc^ition, and his best-known romance. 
Quo Vaiis f a Study of Room society under Nero, has been 
translated into mote than thirty languages. Originally pub¬ 
lished in 1895, Quo Vadist was first translated into English in 
1896, and dramatized versions of it have been produced in 
England, the United Statra, France and Germany. Remarkable 
powers of realistic description, and a strong religious feeling 
which at times borders upon m)rsticism, chmeterize the best 
work of Sienkiewicz, Hardly inferior to Quo Vaiis t in popu¬ 
larity, and superior in liter^ merit, is the trilogy of novels 
describing 17th-century society in Poland during the wars with 
the Cossacks, Turks and Swedes, Hiis triltOT comprises Ogniem 
i mieczem (“ With Fire and Sword,” Lonto, 1890, 1892 and 
*895)1 Poiop V' The Deluge,” Boston, Mass,, 1891) and Pan 
Woxoijowski (“Pan Mid^,” London, 1893). Among other 
very succesful novels and collections of tales which have been 
translated into English are Bez Dogmata (“ Without Dogma,” 
London, 1893; Toronto, 1899), /anko muzykant: nowele (“Yanko 
the Musician and other Stenies,” Boston, Mass., 1893), Krzyiacy 
(“ The Knight of the Cross,” numerous Briti^ and American 
versions), Hania (“Hania,” London, 1897) and Ta Trzeeia 
(“The Third Woman,” New York, 1898). Sienkiewicz lived 
much in Qaeow and Warsaw, and for a time edited the Warsaw 
new^per Sloao ; he also travelled in England, France, Italy, 
Spain, Greece, Afnca and the East, and published a description 
of his journeys in Africa. In 1905 he received the Nobel prize for 
literature. 

A German edition of Us collected works was pubUsbed at Graz 
(1906, Ac.), and his biography was written in Poush by P. Cbmiel- 
uwski (Lemberg, 1901} and J.Nowiiiaki (Warsaw, 1901). 

SIERADZ, a town of Russian Poland, in the ^emment of 
Kalisz, situated on the Warta, 110 m. S.W. of the city of Warsaw, 
Pop. (1897) 7019. It is one of the oldest towns of Poland, 
founded prior to the introduction of Christianity, and was 
formerly known as Syra or Syiaz. The annals mention it in 1139. 
Several seims, or diets, of Poland were held there during the 1^ 
to 15th centuries, and it wu a wealthy town untflnearly destroyed 
by a fire in 1447. The old castle, which suffered much in the 
Swedish war of 1702-1711, was destroyed by the Germans in 
iSoff' There are two churdies, dating from the izth and 14th 
centuries respectively. 

SIBRO, a town of northern Spain, in the province of Oviedo, on 
the river Nora, and on the Oviedo-Trifiesto railway. Pop. (1900) 
22,503. Siero is in the centre of a fertile agricultural district, in 
which live-stock is extensively reared. There are coal mines in 
the ne^hbourhood, and the local industries include tanning and 
manufitotures of soap, coarse linen and cloths. 

SIKHItA LEONE, a British colony and protectorate on the 
west coast of Africa. It is bounded W. by the Atlantic, N. and 
E. by French Guinea and S. by Liberia. The coast-line, 
following the indentations, is about 400 m. in length, extendii^ 
from 9® 2' N. to 6® 55' N. It includes the peninsula of Sierra 
Leone-—23 m. long wiik an average breadth of 14 m.—Sherbro 
Island, Bance, Banana, Turtle, Phmtain and other minor islands, 
also Timer’s Penimsula, a narrow strip of land southward of 
Sherbro Islmid, extending in a S.E. direction about 60 m. Except 
in tile Sierm I^ne peninsula, Sheiino Island and Turner’s 


Peninsula, the colony proper does not extend inland to a greater 
depth than half a mile. The protectorate, which adjoiiw the 
colony to the north and east, extends from 7® N. to 10® N. anH 
from 10® 40' W. to 13® W., and has an area of rather more 
than 30,000 sq. m., being about the size of Ireland. (For 
map, see French West Africa.) The population of the 
colony proper at the 1901 census was 76,655. The popula¬ 
tion of the protectorate is estimated at from 1,000,000 to 
1,500,000. 

Physical Features .—Sierra leone is a well-watered, well-wooded 
and generally hilly country. The coast-line is deeply indented in its 
northern portion. Here the sea has greatly eroded the normal 
regular, harbourless line of the west coast of Africa, forming bold 
capes and numerous inlets or estuaries. The Sierra Leone peninsula 
is the most striking result of this marine action. North of it are the 
Sierra Leone and Searcies estuaries; to the south is Yawry Bay. 
Then in 7° 30' N. Sherbro Island is reached. This is succeeded by 
Turner's Peninsula (in reality an island). The seaward faces of these 
islands are perfectly roguisu' and indicate the original continental 
coast-lino. They have been detached from the mainland partly by 
a marine inlet, partly by the lagoon-like creeks formed by me rivers. 
In the Sierra Lrane peninsula the hills come down to the sea, else¬ 
where a low coast plain extends inlapd 30 to 50 m. The plateau 
which forms the greater part of the protectorate has an altitude 
varying from 800 to 3000 ft. On the north-cast border by the Niger 
sources are mountains exceeding 3000 ft. The most fertile parts of 
the protectorate are Sherbro and Mendiland in the soutii-west. In 
the north-west the district between the Great Searcies and the Kokell 
rivers is flat and is named Bullom (low land). In the south-east 
bordering Liberia is a belt of densely forested hilly country extending 
50 m. S. to N. and very sparsely inhabited. 

The hydrography of the country is comparatively simple. Six 
large rivers—300 to 300 m. long—rise in the Futa Jallon highlands 
in or beyond the northern frontier of the protectorate and in whole or 
in part traverse the country with a general S.W. course; the Great 
and Little Scardes in the north, the Kokell and Jong in the centre 
and the Great Bum and Sulima in the south. These rivers are navi¬ 
gable for shr^ distance^ but in general rapids or cataracts mark their 
middle courses. The Great Searcies, the Kio dos Carcercs of the 
Portuguese, tiiee not far from the sources of the Senegal. Between 
9® 30' and 9® 15' N. it forma the boundary between the protectorate 
and French Gumea; below that point it is wholly in British territory. 
The Little Soarciee enters Sierra Leone near Yomaia, in the most 
north^ly part of the protectorate. Known in its upper course as the 
Kabba, it mrars through wild roclw country, its banks in places being 
900 ft. high. After |ueicing the bills it runs parallel wim the Great 
Searcies. In their lower reaches the two rivers—both large streams— 
traverse a levd plain, separated by no obstacles. The mouth of the 
little Searcies is ao m. S. of that cu the Great Searcies. South of the 
estuary of the Searcies tiM deep inlet known as the Sierra Leone 
river forms a perfectly safe and commodious harbour accessible to the 
largest vessels. At its entrance on the southern shore lies Freetown. 
Into the estuary flows, besides smaller streams, the Kokell, known 
in its uppw course as the Sell. The broad estuary which separates 
Sherbro Island from the mainland, and is popularly callkl the 
Sherbro river, receives the Bagru from the N.w. and the Jong river, 
whose headstream, known as the Taia, Pampana andSanden, flows 
for a considerable distance east of and parallel to the Kokell. The 
sources of the Taia and those of the Great Bum, are near to those of 
the Niger, the watershed between the coast streams and the Niger 
basin here fanning the frontier. The main upper branch of the Great 
Bum (or Sews) rmvt is called the Bagne or Bagbe (white river). It 
flows east of and more directly soum than the Taia. In its lower* 
coarse the Bum passes through the Mendi country and enters the 
network of lagoons and creeks sep^ted from the ocean by the long 
low tract of ’Turner’s Peninsula. The main lagoon waterway goes by 
the name of the Bum-Kittam river, and to the north opens into the 
Sherbro estuary. Southward it widens out and forms Lake Kasse 
(20 m. long), before reaching the ocean just north of the estuary of 
the Sulima. The Wanje or upper Kittam joins this creek, and is 
also cotmected with Lake Mabessi, a sheet of water adjacent to Lake 
Kasse. The Sulima or Moa is a magnifleent stream and flows through 
a very fertile county. One of its beadstreams, the Meli, rises In 
Fremh Guinea in xo'* 30' W. 9° 17' N. and flows for some distance 

C ilel to the infant Niger, but in the opposite directioh. It joins 
Moa within Sierra Leone. The main upper stream of the Moa 
separates FVeneb Guinea and Liberia and enters*BritiSh territory in 
10^ 40' W. 8° 20' N. Only the lower course is known as the Suhma. 
Between 7° 40' and 7° ao' are lacustrine reaches. Six miles S. ti the 
mouth of the Sulima the Mono or Bewa river enters tbs sea. It 
30' N. forms the frontier between that 

a, the site of the oldest British settle¬ 
ment, lies between the estuary of the same name and Yawry Bay to 
the toutii. It is traversed on its seaward face by hills atraining a 
height of 1700 ft. in the Sum Loaf, and nearly as much in Mount 
Herton farther south. The mils conast Of a kind of granite and of 


rises in Liberia, and below 7° 
public and the protectorate 
The Sierra Leone peninsul 
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beds of red sandstone, the disintegration of which has given a dark- 
coloured feiTugmous soil, of mraerate fertility. Sugar Loaf is 
timtwred to the top, and the peninsula ia venhmt with abundant 
vegetation. 

C/imato.—The coast lands are unhealthy and have earned for Siena 
Leone the unenviable reputation of being " the white man’s grave." 
The mean annual temperature is above to°, the rainfall, which varies 
a great deal, is from 150 to 180 or more inches per annum. In iSpb 
no fewer than 103 in. were recorded. In 1894, a " dry " year, only 
144 in. of rain fell. In no other part of West Africa is the rainfall so 
heavy. Deceml^r, Janua^, February and March are practically 
rainless; the rains, banning in April or May, reach their maximum 
in July, August and September, and raphUy diminish in October 
and November. During the dry season, when the climate is very 
much like that of the West Indies, there occur terrible tornadoes 
and long periods of the hamiattan—a north-east wind, dry and 
deaccating, and carrying with it from the Sahara clouds of fine dust, 
which sailors designate ’’ smokes." The dangers of the cUmate are 
much less in tlie interior; 40 or 50 m. inland the country is tolerable 
lor Europeans. 

Flora. —The characteristic tree of the coast districts is the oil- 
palm. Other palm trees found are the date, bamboo, palmyra, coco 
and dom. The coast-line, the creeks and the lower courses of the 
rivers are lined with mangroves. Large areas are covered with 
brushwood, among which are scattered baobab, shea-butter, bread 
fruit, corkwood and silk-cotton trees. The forests contain valuable 
timber trees such as African oak or teak (OUtfieliia Africana), rose¬ 
wood, ebony, tamarind, camwood, odum—whoso wood resists the 
attac^ of termites—and the tolmgah or brimstone tree. The 
frankincense tree {fianiellia thurifera) reaches from 50 to 150 ft., the 
negro pepper (Xylopia Aethiopica) grows to about 60 ft., the fruit 
being used by the natives as pepper. There are also found the black 
pepper plimt (Piper Ciuai), a climbing plant abundant in the moun¬ 
tain districts; the graiiis of paradise or melegueta pepper plant 
(Amomum MelegueU^ and other Amomums whose fruits are prized. 
Of the Apocynaceae the rubber plants are the most importot. 
Both Lanaolphia florida and handolpkia owetriensis are found. Of 
several fibre-melding plants the so-cailed aloes cd the orders Amaryl- 
lidac^ andliliaceu are common. The kola (Cola acuminata) and 
the bitter kola (Garcinia oola)j the last having a fruit about the size 
of an apple, with a flavour like that of green coffee, are common. 
Of dye-yielding shrubs and plants camwood and indigo may be 
mentioned; of those whence gum is obtained the copal, acacia and 
^ican tragacanth (Stercuita tragacantha). Besides the oil-palm, oil 
is obtained from many trees and shrubs, such as the benui oil plant. 
Of fruit trees there are among others the blood-plum (Haematosiaphis 
Barteri) with deep crimson fruit in grape-like chisters, and the Sierra 
Leone peach (Sarcocepaalus esculenHu). The cofiee and cotton plants 
are indigenous; of grasses there arc various kinds of miUel, incinding 
Paspalum exile, the so-called hungry rice or Sierra Leone millet. 
Ferns are abundant in the marshes. Bright coloured flowers are 
somewhat rare. 

Fauna. —The wild animals include the elephant, still found in largo 
numbers, the leopard, panthe', chimpanzee, grey monkeys, antelope 
of various kinds, the buffalo, wild hog, buu goat, bush pig, slow, 
civet and squimeL The hippopotamus, manatee, croco& and 
beaver are found in the riveis, and Mtb land and fresh-water tertoisos 
are common. Serpents, especially the boa-constrictor, are numerous. 
Chameleons, lizards and iguanas abound, as do frogs and toads. 
Wild birds are not common; among them are the hawk, parrot, 

owl, woodpecker, kingfisher, green pigeon, African magpie, the 
honey-sucker and caiiOT. There are also wild duck, geese and other 
water fowl, hawk's-bill, l^gerheads and partridges. Mosquitoes, 
termites, bees, ants, centipedes, millipedes, locusts, grasshoppers, 
biltterflies, dragonflies, sandflies and spiders arc found in immense 
numbers. Turtle are common on the southern coast-line, sand and 
mangrove oysters are plentiful. Fish abound; among the common 
kinds ore the bunga‘(a sort of herring), skate, grey mullet and tarpon. 
Sharks infest the estuaries. 

Inhabitanis.—Skm Leone is inhabited by various negro 
tribes, the chief being the Timni, the Sulima, the Susu and the 
Mendi. From the Mendi district many curious steatite figuru 
which had been buried have been recovered and are exhibited 
in the British Museum. ■ They show considerable skill in carving. 
Of semi-n^o races the Fula inhabit the region of the ^rcies. 
Freetown is peopled by descendants of nearly every negro tribe, 
and a dbtinct t^ lonown as the Sierra Leoni has been evolved ; 
their language is pdgin English. Since 1900 a considerable 
number of Syrians have settled in the countiy as traders. Most 
of the negroes are pagans and each tribe has its secret societies 
and fetishes. These are very powerful and are employed often 
for beneficent pulses, such as the regulatbn of a^culture 
and the patm-oil industiy. There are many Christian cemverts 
(chiefly Anglicans and Wesleyans) and Mahommedans. In the 
protectorate are some Mahommedan tribes, as for instance the 


Susu. The majorityof the Sierra Leonis are nominally j^stian. 
The£uropean population numbers about 500. 

Towns. —Brides Frqptown (q.v.) the capital (pop., 1901, 
34,463)^6 most important towns for European trade areBonthe, 
the port of Sherbrof Port Lokko, at the head of the navigable 
waters of a stream emptying itself into the Sierra Leone estuary, 
and Songo Town, 30 m. S.E. of Freetown, with which it is con¬ 
nected by railway. In the interior are many populous centres. 
The most noted is Falaba, about 190 m. N.E. of Freetown on the 
Fala river, a tributary of the Little Searcies. It lies about 1600 ft. 
above the sea. Falaba was founded towards the end ofithe i8th 
century by the Sulima who revolted from the Mahommedan Fula, 
and its warlike inhabitants soon attained supremacy over the 
neighbouring villages and country. Like many of the native 
towns it is surrounded by a loopholed wall, with flank dafences for 
the gates. The town is the meeting-place of many trade routes, 
including some to the middle Niger. Kambia on the Great 
Searcies is a place of some importance. It can be reached 
boat from the sea. On the railway running S.E. from Freetown 
are Rotifunk, Mano, and Bo, towns which have increased greatly 
in importance since the building of the railway. 

AqricuUure and Trade. —Agriculture is in a backward condition, 
but IS being developed. The wealth of the country consists, however, 
chiefly in its indigenous trees of economic value—^tho oil-palm, the 
kola-nut tree and various kinds of rubber plants, chiefly ue Land- 
olphia ouiariensis. The crops cultivated are rice, of an excellent 
quality, cassava, maize and ginger. The cultivation of coffee and of 
native tobacco has been practically abandoned as nnremnnerative. 
The sugar cane is grown in small quantities. The ginger is grown 
mainly in the colony proper. Minor products are bonni seeds, pepper 
and piassava. The oU-palm and kola-nut tree are especially abundant 
in the Sherbro district and its hinterland, the Mendi country. The 
palms, though never planted, are in practically unlimited numbers. 
The nuts are gathered twice a year. Formerly groundnuts were 

» cultivated, but this industiy has been superseded by exports 
sdia. Its place has been taken to some extant Ew the extrac¬ 
tion of rubber. 

The cotton plant grows freely throughout the protectorate and the 
cloth manufactured is of a superior kind. Exotic varieties of cotton 
do not thrive. Experiments were ma^ during 1903-1906 to intro¬ 
duce the cultivation of Egpytian and American varieties, but they did 
not succeed. Cattle are numerous but of a poor breM; horses do 
not thrive. The chief export is palm kernels, ttie amount of rislm ofl 
exported being comparatively alight. Next to palm products the 
most valuable articles export^ are kola-nuts—which go largely to 
neighbouring French colonies—rubber and ginger. The imports are 
chiefly textiles, food and spirits. Nearly three-fourths at the imports 
come from Great Britain, which, however, takes no more tlmn ume 
35 % of toe exports. About 10 % of toe exports go to other British 
West African emonies. Germany, which has but a s mall zhare of toe 
import trade, takes about 45 % of toe exports. The value of the 
trade increased in toe ten years 1896-1903 from /943,ooo to 
1^1,063,000. In 1908 the Imperts were valued at /8t3,yoo, toe ex¬ 
ports at ^^36,700. 

The development of commerce with toe rich vegiona sorto and 
east of toe protectorate has been hindered by toe diversion of trade 
to the French port of Konakry, which in 1910 was placed in railway 
communication with the upwr Niger. Moreover, toe main trade 
road from Konakry to the rmddlo Niger skirts the N.E. frontier of the 
protectorate for some distance. Sierra Leone is tous forced to look 
to its economic develcmment within the bounds of the protsetorate. 

Communicalions. —Internal coirmunication is rendered ditficifft 
by toe denseness of toe “bush" or forest countaj'. The riv®* 
however, afford a means of bringhw country produce to toe seaportsi 
A railway, state owned and toe first built m British West Atica 
runs S.E. from Freetown through the fertile districts of Mendiland 
to toe Liberian frontier. Begun in 1896, the line reached Bo (136 m.) 
in the oil-palm district in 1903, and was completed to BaiiW, rs m. 
from the Liberian frontier—total length azi m.—^in 1903.' The 
gauge throughout is 2 ft 6 in. The line cost about £4300 per mile, 
a total of nearly ;^i^ooo,ooo. Tiumways and *' feeder roads *' have 
been built to connect various places with the railway; one suto 
road goes from railhead to Kailahun in Liberia. 

Telegraphic communication with Europe was established in 1886. 
Steamers run at regular intervals between Freetown and Liverpool, 
Hamburg, Havre and Marseilles. In the ten years 1899-X908 toe 
tonnage of shipping entered and cleared rose from 1.181.000 to 

2 , 046 , 000 . ' 

AdmnistraHen, Revetme, 1S41.—The country Is adihh^teied as a 
crown colony, the governor being assisted liy an executive and a 
lenitive council; on the last-named a minoriiy of nominated un- 
oifici^ members have seats. The law of toe cdony is toe comm/m 
law of England modified by local ordinances. There is a denomina¬ 
tional syMem of primary and higher education. The MhoOb we 
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inspected bp government and receive grants iniaid. In 1907 there 
were 75 assisted elementary schools with nearlf' 8000 scholars. 
Fuiab Bay College is atfiliated to Durham Umversity. There is a 
Wesleypn Theological College; a government school' (established 
1906) at Bo for the‘sons of chiefs, and the Thomas Agricflltural 
Academy at Mabang (founded in 1909 by a bequest of 1^60,000 from 
S. B. Thomas, a iiierra Leonian). Since 1901 the government has 
provided separate schools for luahommedans. Kevenue is largely 
derived from customs, especially from the duties levied on spirits. 
In the protectorate a house tax is imposed. In 1899-1908 revenue 
increased from £i 6 S,ooo to ^yir.ooo, and the expenditure from 
;^i43,ooo to :(34i,ooo. In roob there was a puUUc debt of ix^yg.ooo. 

Freetowis is the headquarters of the British army in West Africa, 
and a torce of infantry, engineers and artillery is maintained there. 
Tlie colony itself provides a battalion of the West African Frontier 
Force, a body responsible to the Colonial Office. 

The protectorate is divided for administrative purposes into 
districts, e%'Ji under a European conuniasioner. Throughout the 
protectorate native law is administered by native courts, subject 
to certain modifications. Native courts may not deal with murder, 
witchcraft, cannibalism or skvery. These cases are tried by the 
district commissioners or referred to the supreme court at Freetown. 
The tribal system of government is maintained, and the authority 
of the chiefs has been strengthened by the British. Domestic slavery 
i.s not interfered with. 

History .—Sierra Leone (in the original Portuguese form 
Sierra Leona) was known to its native inhabitants as Romarong, 
or the Mountain, and received the current designation from the 
Portuguese discoverer Pedro de Sintra (1462), either on account of 
the “ uon-liko ” thunder on its hill-tops, or to a fancied resem¬ 
blance of the mountains to the form of a lion. Here, as elsewhere 
along the coast, the Portuguese had “ factories ”; and though 
none existed when the British took pxissession, some of the natives 
called themselves Portuguese and claimed descent from colonists 
of that nation. An English fort was built on Bance Island in the 
Sierra l^one e.stuary towards the dose of the 17th century, but 
was soon afterwards abandoned, though for a long period the 
estuary was the haunt of slavers and pirates. English traders 
were established on Bonce and the Banana islands as long as 
the slave trade was legal. The existing colony has not, however, 
grown out of their establishments, but owes its birth to the 
philanthropists who sought to alleviate the lot of those negroes 
who were victims of the traffic in human beings. In 1786 Dr 
Henry Smeathman, who had lived for four years on the west 
coast, proposed a scheme for fdunding on the peninsula a colony 
for negroes discharged from the army and navy at the close of the 
American War of Independence, as well as for numbers of run¬ 
away slaves who had found an asylum in London. In 1787 the 
settlement was begun with 400 negroes and 60 Europeans, the 
whites being mostly women of abandoned character. In the 
year following, 1788, Nembana, a Timni chief, sold a strip of land 
to Captain John Taylor, R.N., for the use of the “ free community 
of'Settlers, their heirs and successors, lately arrived from England, 
and under the protection of the British government.” Owing 
mainly to the utter shiftlessness of the settlers gnd the great 
mortality among them, }>ut partly to an attack by a body of 
natives, this first attempt proved a complete failure. In 
Alexander Falconbridge (formerly a suigetm on boarc^ „slave' 
ship*) collected the surviving fugitives and laid out a new settle¬ 
ment (Granville's Town); and tl« promoters oidte enterprise— 
Granville Sharp, William Wilberforce, Sh* Richard Carr Glyn, 
Slc .—hitherto known as the St George’s Bay Company, obtained 
a charter of incorporation as the Sierra l.*one (Company, with 
Henry Thornton as chairman. In 1792 John Clarkson, a lieu¬ 
tenant in the British navy and brother to Thomas Clarkson the 
slave trade abolitionist, brought to the colony 1100 negroes 
from Nova Scotia. In 1794 the, settlement, which had neea 
again transferred to its original site and named Freetown, was 
plundered by the French. The governor at the time was Zachary 
Macaulay, father of Thornas Babington, Lord Macaulay. In 
1807, when the inhabitants of the colony numbered 1871, the 
company, which. had encountered many difficulties, transferred 
its rights to the crown. The slave trade having in the same year 
been declared ill^alby the British parliament, slaves captured 
by British vessels in the neighbouring seas were brought to 
Freetown, and thus .the popffiation of the colony grew. Its 
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development was hampered the frequent chaises in the 
governorship. Sydney Smith’s jest that Siwra Leone had always 
two governors, one just awived in the colony, and the other juSt 
arrived in England, is but a slight exaggeration. In twenty-two 
years (1792-1814) there were seventeen changes in the governor¬ 
ship. After that date ch^ges, although not quite so rapid, were 
still frequent. Several of the governors, like Zachary Macaulay, 
Colonel Dixon Denham, the explorer, and Sir Samuel Rowe, 
were men of distinction. Colonel Denham, after administering 
the colony for five weeks, died at Freetown of fever on the 9th 
of June 1828. Sir Charles M'Carthy was, however, governor 
for ten years (1814-1824), an unprecedented period, during 
which he did much for the development of the country. Sir 
Charles fell in battle with the Ashanti on the 21st of January 
1824. Whilst the governors found great difficulty in building 
up an industrious and agricultural community out of the medley 
of Africans brought to Sierra Leone, they had also to contend 
with the illicit slave trade which flourished in places close to the 
colony. To stop the traffic in Sherbro Island General Charles 
Turner concluded in 1825 a treaty with its rulers putting the 
island. Turner’s Peninsula and other places under British pro¬ 
tection. (This treaty was not ratified by the crown, but was 
revived by another agreement made in 1882.) 

At this time—1826—measures were taken to ensure that 
the liberated slaves should become self-supporting. Many 
colonists took to trade, and notwithstanding numerous collisions 
with neighbouring tribes the settlement attained a measure of 
prosperity. Among the leading agents in spreading civilization 
were the missionaries sent out from 1804 onwards by the Church 
Missionary Society. Despite the anxiety of the British govern¬ 
ment not to increa.se their responsibilities in West Africa, from 
time to time various small territories were purchased, and by 
1884 all the land now funning the colony been acquired. 
The Los Islands {q.v.) which were ceded by the natives to Great 
Britain in 1818 were transferred to France in 1904. In 1866 
Freetown was made the capital of the new general government 
set up for the British settlements on the West Coast of Africa 
(comprising Sierra Leone, Gambia, the Gold Coast and Lagos, 
each of which was to have a legislative council). In 1874 the 
Gold Coast and Lagos were detached from Sierra Leone, and the 
Gambia in 1888. 

British influence was gradually extended over the hinterland, 
chiefly with the object of suppressing intatnbal wars, which 
greatly hindered trade. In this wmft^#fci'’lMtish 
authorities enlisted the servicegj^‘;|^‘TOward W. 

Blyden (a pure-blooded negrq^odi^ in ,xS7i) visited tmiidmt. 
Folaba and in 1873 Timbo, bi^'jAkmi-Mahommedan 
countries, being cordially the ruling chiefs. Palaba— 

which had been wood Reade on his journey 

to the Niger:; 4 ;i|pM^ilite 4 M|>^ British protection, but Timbo, 
whichiwiH'Cto'^aHcafnsdM'allowed to become Bsench territory 
‘ toBdglrilhe s«p«!(*fi(s of the home gov^fttment. llie area for 
f exp^ri^“ horth was in any case limited by the Frencli 

‘ Guinea,4%ttTements, and on the south. ||)9^territory of Liberia ‘ 
hemmed dn the colony. In the iMUS and north-east British 
officers also found themselves regarded as trespassers by the 
French. The necessity’fdlr .ldxing the frontier in this direction 
was emphasized By'the' Waittia incident. Both French and 
British militaiy expeditions had been sent against the Sofas— 
Modem 'mercenaries who, under the chieftainship of Fulas or 
Mandingos like Somory, ravaged the hinterland both of Sierra 
Leone and French Guinea. On the asrd of December 1893 a 
British force was encamped at Waima. At dawn it was attacked 
by a French force which mistook the British troops for Samory’s 
Sofas (save the officers the soldiers of both parties were negroes). 
Before the mistake was discovered the British had lost in killed 
three officers—Captain E. A. W. Lendy, Lieut. R. E. Liston 
and Lieut. C. Wroughton—and seven men, besides eighteen 
wounded. The French also sufltered heavily. Their leader Lieut. 
Maritz was brought into the British can^ mortally wounded, 

* The Anglo-Liberian frontier, partly defined by treaty (a t883, 
was not dedi^tated until 1903 (sm ItMbaAl. 
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and was buried by the British. Steps were taken to prevent the 
ocouirence of any further conflicts, and an agreement defining the 
frontier was signed in January iSgs-^Tliis agreement finally 
shut out Sierra Leone from its natural hinterland. In 1896 
the frontier was delimitated, and in the same year (26th of 
August 1896) a proclamation of a British protectorate was issued. 
To this extension of authority no opposition was offered at the 
time by any of the chiefs or tribes. Travelling commissioners 
were appointed to explore the hinterland, and frontier police 
wKe organised. The abolition of the slave trade followed ; and 
with the introduction of the protectorate ordinance in 1897 ® 
house tax of 5s. each was imposed, to come into operation in three 
districts on the rst of January 1898. Chief Bai Bureh, in the 
Timni country, broke out into open war, necessitating a military 
punhive expedition. After strenuous fighting, in which the 
British casualties, including sick, reached 600, he was captured 
(14th of November 1898) and deported. Meantime (in April 
1898) the Mendi tribes rose, and massacred several British and 
American missionaries, including four ladies, at Rotifunk and 
Taiama, some native officials (Sierra Leonk) in the Imperri 
district, and a large number of twlice throughout the country. 
Speedy retribution followed, which effectuily put down the 
revolt. Sir David P. Chalmers was appointed (July 1898) royal 
commissioner to inquire into the disturbances. He issued a 
report, July 1899, deprecating the imposition of the house tax, 
which was not, however, revoked. The disturbances would 
appear to have arisen not so much frwn dislike of the house tax 
per se as irritation at tte arbitrary manner in which it was 
collected, and from a desire on the part of the paramount chiefs 
(who chafed at the suppression of slave trading and slave raiding, 
and who disseminated a powerful fetish “ swear,” called “ Poro,” 
to compel the people to join) to cast off British rule. After 
the suppression of the rising (January 1899) confidence in 
the British administration lai^y increased amqng the tribes, 
owing to the care taken to preserve the authority of the chiefs 
whilst safeguarding the elementary rights of the people. The 
building of the railway and the consequent development of trade 
and the introduction of Europeur ideas tended largely to modify 
native habits. The power of fetishism seemed, however, un¬ 
affected. 
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SffiRRA HORENA, THE, a range of mountains in southern 
^in. The Sierra Morena constitutes the laigest section of the 
mounta,in system called the Cordillera Marianica (anc. Montes 
mariani), which also includes a number of minor Spanish ranges, 
together with the mountains of southern Portugal. The mwii 
elevation of the range is about 2500 ft., but its breadth b certainly 
not less than 40 m. It extend eastward as far as the steppe 
region of Albacete, ^and westward tp. the waltey of .the lower 
Guadiana. Its contmuity is frequently interrupted, especially 
in the west j in the eastern and middle portions it is composed 
of numerous irregularly disposed ridges. Many of these bear 
distinctive names; thus Hie eastenunost and lef^st is called 
tto Sierra de Alcaraz (5900 ft.), while some of the component 
ridges in the extreme west are classed together as the Sktras 
de AraceM. The great breadth of the Sierra Morena long 
rendered it a fonnidabie barrier between Andalusia and the 


north; as such it ^as played an important part in Jlie social, 
ecogiamic and milit^ history of Spain. Its configuration and 
hydrography ore also important from a geographical point of 
view, partly Because it separates the plate^ region of Castile 
and Estremadura from the Andalusian plain and the highlands 
of the Sierra Nevada system, partly because it forms the water¬ 
shed between two great river.s, the upper Guadiana on the north 
and the Guadalquivir on the south. Parts of the Sierra Morena 
are rich in miner^s; the central region yidds silver, mercury and 
lead, while the Sierras de Aracena contain the celebrated copper 
mines of Thorsis and Rio Tinto (g.v.). , 

SIERRA NEVADA (Span, for “ snowy range ”), a mountain 
range, about 430 in. long, in the eastern part of California, 
containi^ Mt. Whitney (i4,.S02 ft.), the highest point in the 
United States, excluding Alaska. (See Caufoknia.) • 

SIERRA NEVADA, THE, a mountain range of southern Spain, 
in the provinces of Granada and Almeria. The Sierra Nevada 
is a well-defined range, about SS m. long and 25 m. broad, 
situated to the south of the Guad^quivir valley, and stretching 
from the upper valley of the river Genii or J enil eastwards to the 
valley of the river Almeria. It owes its name, meaning “ the 
snoviy range,” to the fact that several of its peaks exceed 10,000 
feet in height and are thus above the limit of perpetual snow. 
Its culminating point, the Cerro de Mulhacen or Mukhacen 
(11421 ft.) reaches an altitude unequalled in Spaing while one of 
the neighbouring peaks, called the Picacho de Veleta (11,148 ft.), 
is only surpassed by Aneto (ii,r68 ft.), the loftiest summit of 
the Pyrenees. The Sierra Nevada is composed chiefly of soft 
micaceous sdiists, sinking precipitously down on the north, but 
sloping more gradually to the south and south-east. On both 
sides deep transverse valleys (barrancas) follow one another in 
close succession, in many cases with round, basin-shaped heads 
like the cirques of the Pyrenees (g.v.). In many of these cirques 
lie alpine lakes, and in one of them, the Corral de Veleta, tiaere 
is even a small glacier, the most southerly in Europe. The 
transverse valleys open on the south into the longitudinal 
valleys of the Alpujiuras (g.v.). On the north, east and west there 
are various minor ranges, such as riie Sierras of Par^nda, 
Harana, Gor, Bara, Lucena, Caxoria, Estancias, Filabres, &c., 
which are connected with the main range, and are 8ometiirie.s 
collectively termed the Sierra Nevada system. , The coast ranges, 
or Sierra Penibetica, are not included in this group. The Sierras 
de Segura form a connecting link between the Sierra Motena 
and the Nevada system. 

SIEVE (O.E. sife, older sibi, cl. Dutch zeef, Ger. Sieb ; from 
the subst. comes O.E. sifUm, to sift), an instrument or apparatus 
for separating finer particles from coarser. The commwi, sieve 
is a net of wires or other material stretched across a frame¬ 
work with raised edges ; the material to be sifted is then sh^en 
or pressed upon the net so that the finer particles pass through 
the mesh and the coarser remain. The word “ screen ” is usuouy 
applied to such instruments with large mesh for coarse work, 
»nd “ strainer ” for those used in the Separation of fiquids or 
semi-liquids from solid matter. In the separation of meal 
from hroD " bolting-clothes ” are used. There was an easl}^ 
form of divina^n known as coscinomaney (Gt. xiknewtev, 
sieve, iMvrtia, divination), where a sieve was hung «w attached 
to a pair of shears, whence the name sometimes given to it of 
“ sieve and shears ”; the turning or movement of the sieve 
at the naming of a pei^ suspected of a crime or other act, 
coupled with the repetition of an incantation or other magic 
formula^ decided the guilt or innocence of the person. 

SIETBB, EMMANDEWOBBra (1748-1836), French abbi 
and statesman, one of rite chief rireonsts of the revolutioniiry and 
Napoleonic era, was bora at Fr^jus in the south of France M the 
^ of May 1748. He was educated, for the church at the 
Sorbonne j but while there he eagerly imbibed the tcadiingt 
of Locke, Gindillac, and other pohric^ thinkers, ut- preference 
to theology. Nevertheless he entered the chuKh, and owing 
to his learning and subtlety advanced until: he- became ,vi«sv> 
general and chancellor of t^ diocese of .Chartres..- In 1788ttbe 
excitement caused by the proposed convoeatian.of .the Sta^s 
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Genera] France after the interval of mor^ than a century and 
a half, and the invitation of Necker to writers to state their 
views as to the constitution of the Estates, enab^led Siey^ to 
publish his celebraj;ed pamphlet, “ What is the Third E^te ? ” 
He thus begins his answer,—“ Everything.^ What has it been 
hitherto in ^e political order ? Nothing. What does it desire ? 
To be something.” For this mot he is said to have been indebted 
to Giamfort. In any ease, the pamphlet had a great vogue, and 
its author, despite doubts felt as to his clerical vacation, was 
elected as the last {the twentieth) of the deputies of Paris to the 
States General. Despite his failure as a speaker, his influence 
became great; he strongly advised tlie constitution of the 
Estates in one chamber as the National Assembly, but he opposed 
the abolition of tithes and the confiscation of church lands. 
Elected te the special committee on the constitution, he oppmsed 
the right of “ absolute veto ” for the king, which Mirabeau 
unsuccessfully supported. For the most part, however, he 
veiled his opinions in the National Assembly, speaking very 
rarely and then generally with oracular brevity and ambiguity. 
He had a considerable influence on the framing of the depart¬ 
mental system, but after the .spring of 1790 his influence was 
eclipsed by men of more determined character. Only once was 
he elected to the post of fortnightly president of the Constituent 
Assembly. Excluded from the Legislative Assembly by Robes¬ 
pierre’s self-denying ordinance, he reappeared in the third 
National Assembly, known as the Convention (September 1792- 
September 1795); but there his self-effacement was even more 
remarkable; it resulted partly from disgust, partly from timidity. 
He even abjured his faith at the time of the installation of the 
goddess of reason ; and afterwards he characterized his conduct 
during the reign of terror in the ironical phrase, J’ai vecu. He 
voted for the death of Louis XVI., but not in the contemptuous 
terms La mart sans phrases sometimes ascribed to him. He is 
known to have disapproved of many of the provisions of the 
constitutions of the years 1791 and 1793, but did little or nothing 
to improve them. 

In 1795 he went on a diplomatic mission to the Hague, and 
was instrumental in drawing up a treaty between the French and 
Batavian republics. He dissented from the constitution of 1795 
(that of the Directory) in some important particulars, but without 
effect, and thereupon refused to serve as a Director of the 
Republic. In May 1798 he went as the plenipotentiary of France 
to the court of Berlin in order to try to induce Prussia to make 
common cause with Prance against the Second Coalition. His 
conduct was skilful, but he failed in his main object. The 
prestige which encircled his name led to his being elected a 
Director of France in place of Rewbell in May 1799. Already 
he had begun to intrigue for the overthrow of the Directory, and 
is said to have thought of favouring the advent to power at Paris 
of persons so unlikely as the Archduke Charles and the duke of 
Brunswick. He now set himself to sap the base of the con¬ 
stitution of 1795. With that aim he caused the revived Jacobin 
Qub to be clos^, and'made overtures to General Joubert for 
a coup d’itat in the future. The death of Joubert at the battle 
lOfaNovi, and the return, of Bonaparte from Egypt marred his 
schemes; but ultimately he came to an understanding with the 
young general (see Napoleon 1 .). After the coup d’etat of 
Brumaire, Siey^ produced the perfect constitution which he 
had long been planning, only to have it completely remodelled 
by Bonaparte. Sieyis soon retired from the post of provisional 
consul, which he accepted after Brumaire; he now became one 
(rf the first senators, and rumour, probably rightly, connected 
this retirement with the acquisition of a fine estate at Crosne. 
After the bomb outrage at the close of 1800 (the affair of Nivdse) 
Sieyis in the senate defended the arbitrary and illegal proceedings 
whereby Bonaparte rid himself of the leading Jacobins. During 
the empire he rarely emerged from his retirement, but at the 
time of the Bourbon restorations (1814 and 1815) he left 
France. After the July revolution (1830) he returned; he 
died at Paris on the soth of June 1836. The thin, wire-drawn 
features of Sieyis were the index of lus mind, which was keen- 
sighted but narrow, dry and essentially limited. His lack 
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of character and wide sympathies was a misfortune for the 
National Assemblies which be might otherwise have guided 
with effect. , • 

See A. Neton, Steyis (1748-1836) d'apris documents midits (Paris, 
1900); also the chief histories on the French Revolution and the 
Napoleonic empire. (J. Hl. R.) 

SIFAKA, apparently the name of certain large Malagasy lemurs 
nearly allied to the Indki (q.v.) but distinguished by their long 
tails, and hence referred to a genus apaxt—Propitkecus, of which 
three species, with several local races, are recognized. Sifakas 
are very variable in colouring, but always show a large amount 
i of white. They associate in parties and are mainly arboreal, 
leaping from bough to bough with an agility that suggests flying 
through the air. When on the ground, to pass from one clump 
of trees to another, they do not run on all fours, but stand erect. 



The Crowned Sifaka {Propitkecus diadema coronatus). From 
Milne-£dwards and Giandidisr. 


and throwing their arms above their heads, progress by a series 
of short jumps, producing an effect which is described by 
travellers as exceedingly ludicrous. They are not nocturnal, but 
most active in the morning and evening, remaining seated or 
curled up among the branches during the heat of the day. In 
disposition they are quiet and gentle, and do not show 
much intelligence; they are also less noisy than the true 
lemurs, only when alarmed or angered making a noise which 
has been compared to the clucking of a fowl. like all 
their kindred they produce only one offspring at a birth (see 
Primates). ' (R. L.*) 

SIGALON, XAVIEB (1788-1837), Frenqh painter, born at 
Uzds (Gard) toweurds the close of 1788, was one of the few leaders 
of the romantic movement who cared for treatment of form 
rather than of colour. The son of a poor rural schoolmaster, 
he had a terrible struggle before he was able even to reach Paris 
and obtain admission to Guerin’s studio. But the learning 
offered there did not respond to bis special needs, and he tried 
to train himself by solitary study of the Italian masters in the 
gallery of the louvre. The “Young Courtesan” (Louvre), 
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which he exhibited'in 1822, at once attracted attention and was 
bought for the Luxembourg. The painter, however, regarded 
it as but an essay in practice and sought^ measure himseif with 
a mightier motive; this he did in hU “ Locusta ” (Nimes), 1824, 
and again in “ Athaliah’s Massacre ” (Nantes), 1827. Both 
these works showed incontestable power; but the “ Vision of 
St Jerome ” (Louvre), which appeared at the salon of 1831, 
together with the “ Crucifixion ” (Issengeaux), was by far the 
most individual of all his achievements, and that year he received 
the cross of the Legion of Honour. The terrors and force of his 
pencil were not, however, rendered attractive by any charm of 
colour; his paintings remained unpurchased, and Sigolon found 
himself forced to get a humble living at times by painting 
portraits, when Thiers, then minister of the interior, recalled him 
to Paris and entrusted him with the task of copying the Sistine 
fresco of the “ Last Judgment ” for a hall in the Palace of the 
Fine Arts. On the exhibition, in the Baths of Diocletian at 
Rome, of Sigalon’s gigantic task, in which he had been aided by 
his pupil Numa Boucoiran, the artist was visited in state by 
Gregory XVI. But Sigalon was not destined long to enjoy his 
tardy honours and the comparative ease procured by a small 
government pension; returning to Rome to copy some pendants 
in the Sistine, he died there of cholera on the 9th of August 1837. 

Sl-GAN FD (officially Sian Fu), the capital of the province of 
Shen-si, N.W. China, in 34° 17' N., 108° 58' E. Shi Hwang-ti 
(246-210 B.C.), the first universd emperor, established his capital 
at Kwan-chung, the site of the modem Si-gan Fu. Under the 
succeeding Han dynasty (206 11.C.-A.I). 25) this city was called 
Wei-nan and Nui-shi; under the eastern Han (a.d. 25-221) it 
was known as Vung Chow; under the T'ang (618-907) as Kwan- 
nui; under the Sung (960-1127) as Vung-hing; under the Yuan 
and Ming (1260-1644) as Gan-si. During tJte Ts'in, Han and 
'fang dynasties the city was usually the capital of the empire, 
and in size, population and wealth it is still one. of the most 
important cities of China It was to Si-gan Fu that the 
emperor and dowager empress retreated on the capture of 
Peking by the allied armies in August 1900; and it was once 
again constituted the capital of tlie empire until the following 
spring when the court returned to Peking, after the conclusion of 
peace. The city, which is a square, is prettily situated on ground 
ri.sing from the river Wei, and includes within its limits the two 
district cities of Ch'ang-gan and Hien-ning. Its walls are little 
inferior in height and massiveness to those of Peking, while its 
gates are handsomer and better defended than any at the capital. 
The population is said to be 1,000,000, of whom ^0,000 are 
Mahommedans. Situated in the basin of the Wei nver, along 
which runs the great road which connects northern China with 
Central Asia, at a point where the valley opens out on the plains 
of China, Si-gan Fu occupies a strategical position of great 
importance, and repeatedly in the ani^ of the empire has 
history been made around and within its wails. During the 
Mahommedan rebellion it was besieged by the rebels for two 
years (1868-70), but owing to the strength of the fortifications 
it defied the efforts of its assailants. It is admirably situated 
as a trade centre and serves as a depot for the silk from Cheh- 
kiang and Szech'uen, the tea from Hu-peh and Ho-nan, and the 
sugar from Szech'uen destined for the markets of Kan-suh, 
Turkestan, Kulja and Russia. Marco Polo, speaking of Kenjuifu, 
as the city was then also called, says that it was a place “ of great 
trade and industry. They have great abundance of silk, from 
which they weave cloths, of silk, and gold of divers kinds, and 
they also manufacture dl sorts of equipments for an army. 
They have every necessary of man’s life very cheap.” 

Several of the temples and public buildings are very fine, and 
many historical monuments are found within and about the 
walls. Of these the mo.st notable is the Nestorian tablet, which 
was accidentally discovered in 1625 in the Ch'ang-gan suburb. 
The stone slab which bears the inscription is 7I ft. hi^ by 3 
wide. 

The contents of this Nestorian luscriplion, which consists of 1780 
characters, may be described as follows. (1) An abstract of Christian 
doctrine of a vague and figurative kind, (z) Anaccountoftheaitival 
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of the missionary Olapan (probably a Chinese form of Clabban = 
Monje) from Tats'in in the year 635, bringing sacred books and 
images; of the translafion of the said books; of the impmial 
approval of th% doctiine^d permission to teach it publicly, ^en 
follows a decree of the emperor (Tait-sung, a very famous prince), 
issued in 638, in favour of the new doctrine, and ordering a church 
to be built in the square of justice and peace (luing f»ng) in the 
capital. The emperor’s jiortrait was to be placed in this church. 
After tins comes a description of Tats'in, anp then some account of 
the fortunes of the church in China. Kaotsung (650-683, the devout 
patron also of the Buddhist traveller and doctor, Hsiian Ts'ang), 

It is added, continued to favour the new faith. In the end of the 
century Buddhism got the upper hand, but under Ifaen-tsung 
(713-755) the church recovered its prestige, and Kiho, a new 
missionary, arrived. Under Tih-tsung (780-783) the monument 
was erected, and thus part of &e inscription ends with a eulogy 
of I-sze, a statesman and benefactor of the church. (3) Then follows 
a recapitulation of the above in octosyllabic verse. Ttw Chinese 
inscription, which concludes with the date of erection, viz. 781, is 
followed by a series of short inscriptions in Syriac and the Bstrangeh 
character, containing tlie date of the erection ,the name of the reigning 
Nestorian patriarch, Mar Hanan Ishua, that of Adam, bishop and 
pope of China, and those of the clerical stafi of the capital. Then 
follow sixty-seven names of persons in Syriac characters, most of 
whom are characterized as priests, and sixty-one names of persons 
in Chinese, all priests but one. 

The stone—one of a row of five memorial tablets—stood 
within the enclosure of a dilapidated temple. It appears at one 
time to have been embedded in a brick niche, and_about 1891 
a shed was placed over it, but in 1907 it stood in the open entirely 
unprotected. In that year Dr Frits v. Holm, a Danish traveller, 
had made an exact replica of the tablet, which in 1908 was 
deposited in the Metropolitan Museum of Art, New York. TTie 
tablet itself was in October 1907 removed by Chinese officials 
into the city proper, and placed in the Pei Lin or “ forest of 
tablets,” a museum in which are collected tablets of the Han, 
T'ang, Sung, Yuen and Ming dynasties, some of which bear 
historical legends, notably a set of stone tablets having the 
thirteen classics inscribed upon them, while others are Sjdnbolical 
or pictorial ; among these last is a full-sized likeness of (Confucius. 
Antiquities are constantly being discovered in the neighbourhood' 
of the city, e.g. rich stores of coins and bronzes, bearing dates 
ranging from 200 b.c. onwards. 

See Vule, Marco Polo (1903 ed.); A. Williamson, Journeys in North 
China (London, 1870), S. Wells WiUiams, The Middle Kingdom 
(London, i883)_: P6re Haviet, La SteU de Si-nean Fou (Shanghai, 
1895-1902); F. V. Holm, The Nestorian Monument (Chicago, 
1909). 

SIGEBERT (d. 575), king of the Franks, was one of the four 
sons of Clotaire 1 . At the death of Clotaire in 561 the Frankish 
kingdom was divided amoi^ his sons, Sigeberl’s share comprisii^ 
the Rhine and Meuse lands and the suzerainty over the Germanic 
tribes beyond the Rhine as far as the Elbe, together with 
Auvergne and part of Provence. At the death of his brother 
Charibert in 567 Sigebert obtained the cities of Tours and 
Poitiers, and it was he who elevated to the see of Tours the 
celebrated Gregory, the historian of the Franks. Being a 
smoother man timn his brothers (who hid all taken mates of 
inferior rank), Sigebert married a royal princess, Brunhilda, 
daughter of Athai^ild, the king of the Visigoths; the nuptials • 
were celebrated with great pomp at Metz, the Italian poet 
Fortunatus composing the epithalamium. Shortly afterwards 
Sigebert’s brother Chuperic I. married Brunhilda’s sister, Galsr 
wintha; but the subs^uent murder of this princess embroiled 
Austrasia and Neustria, and civil war broke out in 573. Sigebert 
appealed to the Germans of the right bank of tlm Rhine, who 
attacked the environs of Paris and (Chartres and committed 
frightful ravages. He was entirely victorious, atrd pursued 
CMperic as far as Tournal But just when the great nobles of 
Neustria were raising Sigebert on the shield in the villa at Vitry., 
near Arras, he was assassinated by two bravoes in the pay of 
Fradegond, Chilperic’s new wife. At the beginning of biis reign 
Sigebert had miule war on the Avars, who had attacked & 
Germanic possessions, and be was for some time a prisoner ia 
their hands. 

See Gregory of Tours, Hisloria Francorum, Wok iv- 1 
Thierry, RieHs deS temps mtromngiens (Brusseui, and Ang. 
DigOt, Hisleire du royaume i'Amtraeie (Nancy, 1863). (C. Pri) 
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BIGIBIRT or GEHBLOUX(^. 1030-1113), medieval chron¬ 
icler, became in early life a monk in the Benedictine abbej' of 
Gembloux. I^ter he was a teacher at JV-tz, and about 1070 he 
returned to Gembteux, where, occupied in teaching and writing, 
he lived until his death on the 5th of Octobers 112. As an enemy 
of the papal pretensions he took part in the momentous contest 
between Pope Gregoiy VII. and the emperor Henry IV., his 
writings on this question being very serviceable to the imperial 
cause; and he also wrote against Pope Paschal II. Sigebert’s 
most important work is a Chronografhia, or universal chronicle, 
according to Molinicr the best work of its kind, although it 
contains many errors and but little original information. It 
covers the period between 381 and tin, and its author was 
evidently a man of much learning. ITie first of many editions 
.was publllhed in 1513 and the best is in Band vi. of the Monu- 
mmta Germaniae hisiorica. Scriptores, with valuable introduction 
by L. C. Bethmann. The chronicle was very popular during 
the later middle ages ; it was used by many writers and found 
numerous continuators. Other works by Sigebert are a history 
of the early abbots of Gembloux to 1048 (Gesta abhatum Gem- 
blacensium) and a life of the Frankish king Sigebert III. {Vita 
Sigtberti HI. regis A ustrasiae). Sigebert was also a hagiographer. 
Among his writings in this connexion may be mentioned the 
Vita Deoderiei, Metiensis episcopi, which is published in Band 
iv. of the Monumenta, and the Vila Wicberti, in Band viii. 
of the some collection. Dietrich, bishop of Metz (d. 984) was 
the founder of the abbey of St Vincent in that city, and 
Wicbert or Guibert (d. 963) was the founder of the abbey of 
Gembloux. 

Sec S. Hirsch, Ds vita et scriptis Sigiberti Gemblocensis (Berlin, 
1841); A. Molinier, Les Source de I'histoire de France, tomes ii. and 
V. (i<)03-i904| ; and W. Wattenbach, Ueutschlands Oeschtchts- 
quelten, Baud ii. (Berlin, 1894). 

SIGEL, FRANZ (1834-1902), German and American soldier, 
was bom at Sinsheim, in Baden, on the i8th of November 1824. 
He graduated at the military school at Carlsruhc, and became an 
officer in the grand ducal service. He soon became known for 
revolutionary opinions, and in 1847, after killing an opponent in 
a duel, he resigned his commission. When the Baden insurrection 
broke out, Sigel was a leader on the revolutionary side in the 
brief campaign of 1848, an A then took refuge in Switzerland. 
In the following year he returned to Baden and took a con¬ 
spicuous part in the more serious operations of the second 
outbreak under General I/)uis Mieroslawski (1814-1878). Sigel 
subsequently lived in Switzerland, England and the United 
States, whither he emigrated in 1852, the usual life of a political 
exile, working in turn as journalist and schoolmaster, and both 
at New York and St Ixiuis, whither he removed in 1858, he 
conducted military journals. When the American Civil War 
broke out in i86t, Sigel was active in raising and training 
Federal volunteer corps, and took a prominent part in the 
struggle for the possession of Missouri. He became in May a 
brigadier-general U.S.V., and served with Nathaniel Lyon at 
Wilson’s Creek and with J. C. PVimont in the advance on Spring- 
»firtd in the autumn. In 1862 he took a conmicuous part m the 
desperately fought battle of Pea Ridge, which definitely secured 
Missouri for the Federals. He was promoted to be major-general 
of volunteers, was ordered to Virginia, and was soon placed in 
command of the I. corps of Pope’s “Army of Virginia.” In 
this capacity he to6k part in the second Bull Run campaign, 
and his corps displayed'the utmost gallantry in the unsuccessful 
attacks on Bald Hill. Up to the beginning of 1863, when bad 
health obliged him to take leave of absence, Sigel remained in 
command of his own (now called the XI.) corps and the XII., 
the two fonPing a “ Grand Di'vision.” In June t863 he was in 
command of large farces in Pennsylvania, to make head against 
Lee’s second invasion of Northern territory. In 1864 he was 
placed in command of the corps in the Shenandoah Valley, but 
was defeated by General John C. Breckimidge at Newmarket 
(15th of May), and was superseded. Subsequently he was in 
command of me Harper’s Ferry garrison at the time of Early’s 
raid upon Washii^ton and made a brilliant defence of his post 


(July 4-5,1864). He resigned his cutmnission in May 2863, and 
became editor of a German journal in Baltimore, Maryland. 
In 1867 he removed t<^New York City, and in 1869 was the 
unsuccessful Republican candidate for secretary of state of New 
York. He was appointed collector of internal revenue in May 
1871, and in the following October he was elected register of 
New York Qty by Republicans and “reform Democrats.” 
From 1885 to 1889, having previously become a Democrat, 
he was pension agent for New York City, on the appointment 
of President Cleveland. General Sigel’s last years were de¬ 
voted to the editorship of the New York Monthly, a Gcrman- 
American periodical. He died in New York (Jity on the 
21st of August 1902. A monument (by Karl Bitter) in his 
honour was unveiled in Riverside Drive, New York City, in 
October 1907. 

SIGER DE BRABANT [Sighier, Sicieri, Sygerius], French 
philosopher of the 13th century. About the facts of his life 
there has been much difference of opinion. In 1266 he was 
attached to the Faculty of Arts in the University of Paris at the 
time when there was a great conflict between the four “ nations.” 
The papal legate decided in 1266 that Siger was the ringleader, 
and threatened him with death. During the succeeding ten 
years he wrote the six works which are ascribed to him and were 
published under his name by P. Mandonnet in 1899. The titles 
of these treatises are: Deanima inteUectiva (1370); Quaestiones 
hgicales; Qitaestiones naiurales; De aeternitate tnundi ; 
Quaestio utrum haec sit vera ; Homo est animal nullo honiine 
existente; Impossibilia. In 1271 he was once more involved in 
a party struggle. The minority among the “ nations ” chose 
him as rector in opposition to the elected candidate, Aubri de 
Rheims. For three years the strife continued, and was probably 
based on the opposition between the Averroists, Siger and Pierre 
Dubois, and the more orthodox schoolmen. The matter was 
settled by the Papal Legate, Simon de Brion, afterwards Pope 
Martin IV. Siger retired from Paris to Li^ge. In 1277 a general 
condemnation of Aristotelianism included a special clause directed 
against Boetius of Denmark and Siger of Brabant. Again 
Siger and Bernier de Nivelles were summoned to appear on a 
charge of heresy, especially in connexion with the Impossibilia, 
where the existence of God is discussed. It appears, however, 
that Siger and Boetius fled to Italy and, according to John 
Peckham, archbishop of Ciinterbury, perished miserably. The 
manner of Siger’s death, which occurred at Orvieto, is not known. 
A Brabantine chronicle says that he was killed by an in.sane 
secretary (a derico sno quasi dementi). Dante, in Ae Paradise 
(x. 134-6), says that he found “ death slow in coming,” and some 
have concluded that this indicates death by suicide. A 13th- 
century sonnet by one Durante (xcii. 9-14) says that he was 
executed at Orvieto : a ghiado il fe’ morire a gran dolore, Nella 
carte di Rotna ad Orbivieto. The date of this may have been 
1283-1284 when Martin IV. was in residence at Orvieto. In 
politics he held that good laws were better than good rulers, and 
criticised papal Infallibility in temporal affairs. The importatice 
of Siger in philosophy lies in his acceptance of Averroism in its 
entirety, which drew upon him the opposition of Albertus Magnus 
and Aquinas. In December 1270 Averroism was condemned 
by ecclesiastical authority, and during his whole life Siger was 
exposed to persecution Iwth from the Church and from purely 
philosophic opponents. In view of this, it is curious that Dante 
should place him in Paradise at the side of Aquinas and Isidore 
of Seville. Probably Dante knew of him only from the chronicler 
as a persecuted philosopher. 

Sec P. Mandonnet, Siger de Brabant et I'Averroisme latin du 
XIII’ siicle (Fribourg, *899); G. Paris, " Siger de Brabant ’’ in La 
Poisie du moyen dge (1895); and an article m the Smue de Paris 
(Sept. let, 190U). 

8I6HTB, the name for mechanical appliances for directing the 
axis of the bore of a gun or other fireann on a point whose poMtion 
relative to the target fired at b such that the projectile will 
strike the target. 

Gtm Sights.—Vsidi the 19th century the only means for 
siting cannon was by the “ line of metal ”~a line scored 
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along the top of thr gun, which, owing to the greater thickness 
of metal at the bree^ than at the muzzle, was not parallel to 
th% axis. “ Some allowance had to becnade for the inclination 
of the line of nretal to the axis ” (Lloyd and Hadcock, p. 3*). 
The line of metal does not come under the deiiuition of sights 
given above. In the year 1801 a proposal to use sights was 
sent to Lord Nelson for opinion, and elicited the following 
reply : “ As to the plan for pointing a gun, truer than we. do at 
present, if the person comes, 1 shall, of course, look at it, or be 
happy, if necessary, to use it; but I hope we shall be able, as 
usual, to get so close to our enemies that our shot cannot miss 
the object ” (letter to Sir E. Berry, March 9, 1801). Three 
weeks later the fleet under Sir Hyde Barker and Nelson sailed 
through the Sound on its way to Copenhagen. In replyiiw to 
the guns of Fort Elsinore no execution was done, as the long 
range made it impossible to lay the guns (Lbyd and Hadcock, 
P- 33 )- 

The ueceasity for sights follows directly on investigation of the 
forces acting oh a projectile during flig:ht. In a vacuum, the pro¬ 
jectile acted on by the force of projection begins to fall under the 
action of gravity inunodiatoly it leaves the bore, and under the 
combined action of these two forces tlie path of the projectile is a 
parabola. It passes over equal spaces in equal times, but fails with 
an accelerating velocity according to the formula *=!<?<“, where h 
is the height fallea through, g the force of gravity, and i the time of 
flight. From iig. i it will be seen that in three seconds the projectile 
would have fallen 144 ft. to G ; therefore to strike T the axis must be 
raised to a point 144 ft. vertically above G. This law holds good 



also in air for low velocities, but, where the velocities are high, 
the retardation is great, the projectile takes longer to traverse each 
succeeding space, and consequently the time of flight for any range is 
longer: the axis must therefore be directed stiU higher above the 
point to be struck. The amount, however, still depends on the time 
of flight, as the retardation of the air to falling velocity may be 
neglected in the case of flat trajectory guns. Owing to the conical 
shape of the early muzzle-loading guns, if one trunmon were higher 
than the other, me “ line of metal’’ would no longer be in the same 
vertical plane as the axis; in consequence of this, if a gun with, say, 
one wheel higher than the other were laved by this line, the axis would 
point off the target to the side of the lower wheel. Further, the in¬ 
clination of the hue of metal to the axis gave the gun a fixed angle of 
elevation varying from 1° in light guns to *i° in toe heavier natures. 
To overcome this a " dimart sight" (D) was introduced (fig. a) to 
bring the line of sight (A'DG') parallel to toe axis (AG). 
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Fig. a.—Dispart and Tangent Sights. 


AG is toe axis of toe bore, ab the dispart, A'DG' is parallel to AG. 
D is the dispart sight, S toe tangent sight, A'DS the clearance angle. 
At greater elevations than this toe muzzle notch is used; to align on 
toe target at lesser angles the dispart sight is so used. Guns without 
dispart Hghts cannot be layed at elevations below the deaiance 
angle. 

The earliest form of a hind or breech sight was fixed, but in the early 
part of the igfh century Colonel Thomas Blomefield prdposed a mov¬ 
able or tangent sight. It was not, however, till iSag.toat a tangent 
sight (designed by Major-General William Millar) was ’ introduced 
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Fig. 3. 


into the navy; this pras adopted by too army in 1846. In toe case 
of ^ost guns it w^ used in conjunction with the dispart sight above 
referred to. The tangent sight (sec fig. 3) was graduated ui degrees 
only. There wore three patterns, one of brass and two of wod. 
As toe tangent sight was placed in toe line of metal, hence directly 
over the cascable, very Uttle movement could be given to it, so 
that a second sight was required for long ranges. This was of wood ; 
toe third sight, also of wood, was for guns without a dispart patch, 
which consequently could not bo layed at elevations below the mspart 
angle. • 

Referring to fig. I it will be seen that in order to strike T toe axis 
must be directed to G' at a height above T equal to TG, wliile the 
line of sight or line joining the notch of toe tangent 
sight and ajwx of the dispart or foresight must be 
directed on T. In fig. 4 the tangent sight 
has boon raised from O to S, toe line of “'*«»*• 
sight is SMT, and the axis produced is 
AG'. D is toe dispart, M the muzzle sight, 

OM is parallel to AG'. Now toe height to 
which the tangent sight has been raised in order to 
direct the axis on G' is evidently mpportiunal to iliu 
tangent of the angle OMS^AXS. Thisangleis called 
toe angle of elevation; OM is constant and is 
called too sighting radius. If toe dispart sight were Early Tangent 
being used, the sighting radius would be OD, but, as Sight, 
at the range in fig. 4, the line of sight through D fouls 
toe metal of the gun, the muzzle sight M u used. The formula for 
length of scale is, length=sighting radius v tangent of the angle 
of elevation. In practice, tangent sights were graduated graphic¬ 
ally from large scale drawings. It will be seen from fig. 4 that 
if toe gun and target are on the same horizontal plane the axis 
can be equally well directed by inclining it to the horizontal 
through the requisite number of degrees. This is called " quadrant 
elevation," and the proj^ inclination was given by means of 
the " gunner's quadrant," a quadrant and plumb bob, one leg 
being made long to rest in tor bore, or by bringing lines scritied 
on the breech of the gun in line with a pointer on toe cairiage; toese 
were called " quarter sights," 

Such were toe sights m use with smooth-bore guns in the first half 
of the last century. Tangent sights were not much trusted at 
first. Captain Haultain, R.A., says in his descr^rtion of test¬ 
ily sights (Greo- , 

sional Papers, 

R.A. Irsstitute, vol. 
i.): " Raise the 
sight, and if it 
keeps in line with 
a ^uinb bob, it 
can be as confi¬ 
dently relied upon 
as toe lineof metal, 
if toe trunnions 
are horizontal. If 
the scale is only slightly out of toe perpendicular, a few taps of toe 
hammer will modify anji trifling error,'' 

The introduction of nfling necessitated an improvement in sights 
and au important modification in them. It was found that projeoCUes 
fired from a rifled gun deviated lateraily from the line of , 

fire owing to the axial spin of the projectile, and that if the "H"*' *"■ 
spin wore right-handed, as in toe. British service, the 
deviation was to too right. Tliis deviation or derivation 
is usually called drift (for further details sec BsutsTics). Th» 
amount of drift for each nature of gun at different ranges ^as 
determined by actual firing. To overcome drift toe axis must be 
pointed to the left of the target, and toe amount will increase with 
toe range. 

In fig. 5 (plan) at a raiw HT, if the axis were directed on T, drift 
would cany the shot to D, therefore toe axis must be directed cxi a 
point D’ suoh'that D'T”«DT. HFT is the line of sight withontany 
aUowance for drift, causing the projectile to fall at D. Now if toe 
notch of toe tan- 
gen t sight be 
carried to H' in 
order to lay on T, 
toe fore-sight, and 
with it toe axis, 
will be moved to 
F', toe Une of fire 
willbeHro',and 
toe shot will strike 
T since D'T=DT. 

Left deflection him 
been put on; tus 
couldTbe done by noting toe amount of defloctios for .each zange and 
applying it by means of a sliding leaf carrying the notch, and it it 
so done in howitzers: in most guns, however, it is found ennn 
convtoient and suSlciently accurate to itopfy ,j,t automarieshy 
by inclining toe socket through which the temgent s(^ rises 
to toe left, so that os toe scale rises, t.c„ as toe range incteasest 
the notch is carried more and more to toe Idft, and an increasing 



Fto. 4.—Theory of Tangent Sight. 






62 


SIGHTS 

0 


Bmount of left dcfUction given — the amount can easily be 
cleteiiiuno& thus:— *■ 

The height of tangent scale for any degree o^elovation is g^en 
with sufficient accuracy by the rough for circular measure 

where <Sis the angle of elevation in minutes, A tht height 

of the tangent scale, and K the sighting radius ; thus for 

Now supposing the sight is inclined i° to the left, 

which will move the notch from H to If' (see fig. b); as before 

but in this case K=A=^.'.HH'—- the resultant 

angle of jleilcction is HFH', and this can be determined by the 

same formula 0=— „—but 111 this case A=HH =;--- 

R ’ bo X bo 

.•.0=1; i' 80 that if the sight is inclined to the left 1° it will 

R X 3 boo 

give l' whectiim for every degree of elevation. By the same 



FiO. 6 .—Correction for Nriit. 



formula it can be shown that l' deflection will alter the point of 
impact by i in. for every 100 yds. of range; thus the proper in¬ 
clination to give a moan correction for drift can be determined. In 
the early R.B.L. guns this angle was 2" ib'. With rifled guns 
deflection was also found necessary to allow for effect of wind, 
difference of level of trunnions, movement of target, and for the 
purpose of altering the point of impact later¬ 
ally. This was arranged fur by a movable 
leaf carrying the sighting V, worked by 
means of a mill-headed screw provided with 
a scale in degrec-s and fractions to the same 
radius as the elevation scale, and an arrow¬ 
head for reading. Other improvements were: 
the gun was sighted on each side, tangent 
scales dropping into sockets in a sighting ring 
on the breech, thus enabling a long scale for 
all ranges to be used, and the foresights 
screwing into holes or dropping into sockets 
in the trunnions, thus obvmting the fouling 
of the line of sight, and the damage to 
which a fixed muzzle sight was liable. 
The tangent sight was graduated in yards 
as well as degrees and had atso a fuze scale. The degree scale 
was subdivided to 10' and a slow-mution screw at the head 
enabled differences of one minute to be given; a clamping screw 
and lever were provided (see fig. 7). 

Fore-sights varied in ^ttem. Some screwed In, others dropped 
into a socket and were secured by a bayonet joint. Two main shaps 
were adopted for the apex—the acorn and the hogsback. Instruction 
in the use of sights was based on the principle of securing uniformity 
in lajdng; for this reason fine sighting was discountenanced and 
^ laying by full sight enjoined. “ The 
\/\/ 1 centre of the hne ioming the two 

N/ I highest points of the notch of the 

- -Laying by Full 

Siuht and the target must be in hne 

^ < (Field Artillery Training, IQ02) (see 

fig. 8). Since the early days of rifled guns tangent sights have 
been improved in details, but the principles remain the same, 
^iaficpt for some minor differences the tangent sights were the 
same for all natures of guns, and for all services, but the develon- 
ment of the modem sight has followed different lines according 
to the nature and use of the gun, and must be treated under 
separate heada 


Sights far Mobile Artillery. 

With the exception of the addition of a pin-hole to the tangent sight 
and crass wires to the fore-sight, and of miner improvements, and 
of the introduction of French's crossbM sight and the 
MiHwerr ^ip™:ating sight, of which later, no great advance was 
made until the introduction of Scott's telescopic sight. 
This sight (see Plate, fig. 9) consists of a telescope mounted 
in a steel frame, provided with longitudinal trunnions fitting into 
V's in the gun. Inese Vs are so arranged that the axis of the sight 
frame is always paralld to that of the gun. By means of a cross-level 
the frame can be so adjusted that the cross axis on which the tele¬ 
scope is mounted is alwa3rs truly horizontal. MaiorL. K. Scott, R.E., 
thus described how he was led to think of the sight: " I had read in 
the Daily News an account of some eiqMrimental firing carried out by 
H.M.S. ‘ Hotspur' against the turret of H.M.S. * Glatton.' At a 


range of 200 yds. on a perfectly calm day the ‘ Hotspur' fired several 
rounds at the ‘ Glatton's ' turret and missed it." Amjor Scott attri¬ 
buted this to lilt in the sights due to want of level of mountjpg 
(R.A.I. Proceedings, vol. Mil.), Tilt of sights in field guns owing to 
the sinking of one wheel had long been recognized as a source of error, 
and allow^ for by a rule-of-thumb correction, depending on the fact 
that the track of the wheels of British field artillery gun-carriages 
is 60', so that, for every inch one wheel is lower than the other, the 
whole system is turned through one degree— 

0 =- - - x-gx6 o=6o or 1°, as A IS I inch. 

Oo ’ 

Referring to the calculations given above, this is equivalent to 1' 
deflection for every degree of elevation, which amount bad to be 

f ivon towards the highm wheel. This complication is eliminated in 
cott's sight by simply levelling the cross axis of the telescope. 
Other advantages are those common to all telescopic sights. Personal 
error is to a great extent eliminated, power of vision extended, the 
sight is self-contained, there is no tore-sight, a fine pointer in the 
telescope being aligned on the target. It can be equally well used 
for direct or indirect, forward or back laying. A micrometer drum 
reads to 2', while the vernier reads to single minutes so that very 
fine adjustments can be made. 

Disadvantages of earlier patterns were, the telescope was inverting, 
the drum was not graduated in yards, and drift not allowed for. 
These defects were all overcome in later patterns and an sco«>. 
important addition made, viz. means of measuring the . ., 
angle of sight. In speaking of quadrant elevation a brief ** ' 
reference was made to the necessity tor making an allowance for 
difference of level of gun and target. Figs. 10 to 13 explain this more 
fully, and show tliat'for indirect laying the angle of sight must be 




Flos. 10, II, 12, 13. 


added to the angle of elevation if the target is above the gun. and 
subtracted if vice versa. In Scott’s sight, mark iv., there is a longi¬ 
tudinal level pivoted at one end and provided with a degree scale up 
to 4“ ; the level is moved by a spindle and micrometer screw reading 
to 2'. If now the telescope be directed on the target and this levd 
be brought to the centre of its run, the angle of si^ht can be read— 
if afterwards any range ordered is put on the sight and the gun 
truly layed, this bubble will bo found in the centre of its run—so 
that if thereafter the target becomes obscured the gun can be relayed 
by elevating till the bubble is in the centre offts run, or at a com¬ 
pletely concealed target the angle of sight can, if the range and 
difference of level are known or can be measured from somewhere 
near the gun, be put on by means of the micrometer screw, and the 
gun snbs^nently layed by putting the^angc in yards or degrees on 
the dght drum and elevating or depressing till the bubble is central. 
The disadvantages that still remain are that the sight has to be re¬ 
moved every time the gun is fired, and the amount of deflection is 
limited aiid has to be put on the reverse way to that on a tangent 
scale, Scott's tight, though no longer used with quick-firing guns, 
is the precursor of all modon sights. 
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Fig. 9.— SCOTT’S TELESCOPIC SIC.HT. 
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Tfaa introdnction of tnumionlem guns recoiling axially through 
a hxed cradle enabled sights to be attached to the non-recoil parts 
. of ■fte mounting, so that the necessity of removing a 
p p" delicate telescopic sight every dbund disaj 

tlgUt. 


telescope sights on tlic rcKking-bar principle (see below) 
were introduced for 4'7-in. Q.F. guns on field mountings; 
these sights admit of continuous laying, i.e. the- eye need not 
be removed when the gun is fired. The increased importance of 
concealment for one's own guns and the certainty of being called 
upon to engage concealed targets, brought indirect la3ring into great 
prominence (see also Artillery). This form of laying is of two 
Kinds: (i) that in which the gun can be layed for direction over the 
8(ght on the target itself, or on some aiming point close by, but from 
Imdlmt •b'listinctness or other causes quadrant elevation is pre- 
ferred; and (2) that used when the target is completely 
^ hidden and an artificial Unc of fire laid out and the guns 

layed for direction on pcinters, or the line transferred to a distant 
aiming point. The old metliod of giving quadrant elevation by 
clinometer was obviously too slow. Scott’s sight (see above) was 
the first attempt to obtain indirect laying for elevation by means 
of the sight itself, and in that sight the angle of sight was taken into 
account; in modem guns this is eftcct^ by what is technically 
called the " ind^ndent line of sight" (see Ordnance : Field 
Equipments), It is obtained by different means in different countries, 
but the principle is the same. There must be two sets of elevating 
gears, one which brings the axis of the gun and the sights toge^er 
on to the target, tlius finding the angle of sight and also pointing 
the axis of the gun at the target, and a second by which, independent 
of the sight which remains fixed, the elevation due to the range can 
be given to the gun and read by means of a pointer and dial marked 
in yards for range. Ihis latter is shown in tlic Knipp equipment 
(Plate, fig. 14), in which the sight is attached to the cradle, but 
.does not move with it. The harid-ahcel that screws the gun and 
cradle down at the same time screws the sight up, and vice versa. 
When the target is completely concealed it is necessary to lay the 
gun on an aiming point more or less out of the line of fire, or to lay 
on a " director with a large amount of deflection, and to align 
aiming posts with the sights at zero to give the direction of the 
target, ^d afterwards perhaps to transfer the line of sight to some 
other distant object, all of which require a far greater scope of 
deflection than is afforded by the deflection loaf. In the South 
African war improvised detachable deflection scales of wood or iron 
placed over the fore-sight, called gun arcs, were used, but this device 
was clumsy, inaccurate and insufficient, as it only gave about 30'’ 
right or left deflection, and only a sight that admitted of afl-rnund 
laying could really satisfy the requirements. “ The goniometric 
sight in its simplest form i.s a circular graduated base plate on which 
a short telescope or sighted ruler is pivoted. Besides the main 
graduations there is usually a separate deflection scale" (Bethell). 
In this form, which is founcl in British field artillery, the goniometric 
or dial sight is used for picking up the line of fire. In the pillar sight 
used in the French 80- and*9o-mm. Q.F. guns it is used for laying for 
direction. 

The collimateur, or sight proper, has a lateral movement of 9", 
and is actuated by the drum on the right turned by the mill- 
headed screw. The drum is divided into 100 graduations each 
equal to 5'4'. The gonio plate below is divided into 4 quacirants, 
and each quadrant into 10 spaces of 9° each 
numbered in hundreds from o to 900. 'Ilio 
atemis turned by pressing down on the raUl- 
headed screw. The collimateur -which is used 
in many sights is a rectangular box closed 
at one end by a darkened glass with a 
bright cross. Its use is graphically described 
in a Flench text-book thus; " The layer, 
keeping his eye about a foot from the 
collimateur and working the elevating wheel, 
makes the horizontal line dance atout the 
landscape tmtil it dances on to the target; 
then working the traversing gear he does 
the same with the vertical Unc; then 
bringing his eye close, he brings the inter¬ 
section on to the target." In the Krupp arc 
sight (see Plate, fig. 14), the gimiometric 
sight is placed on the top of the arc. In 
the. French field Q.F. artilloiy the inter¬ 
mediate carriage (see description and dia¬ 
gram in article Ordnance : FiM Equipments) carries the sight. 

Fig. 15 shows the reciprocating sight lot the z-s-in. gun. The 
sight drops through a Socket in a pivimd bracket wmch is provided 
. with a level and a clamp; the level is fixed at the correct 
uMUen the sight (as is especially liable to be 

eirtte the case on steep hillsides) is tilted away from the angle 

* ' it can be restored by moving the bracket till the bubble 

of the spirit-level is central, and then clamping it. 

. With bowitsers indirect laying is the rule, mevation being uauaUy 

S ven by clinometer, direction by la^g on banderols mamng out 
• line fire;, then, when 'ue direction has been established, 
an auxiliary mark, usually in rear, is selected and the line transferred 
to it. At night, inis murk is replaced by a lamp installed in rear 
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and in line with the sigjits. The normal method of layings these is 
from fore-sight over the tangent sight to a-point u rear. 

Special sii^ts were tfesigned $>r this purpose by Coiond _ 

Sir E. H. Fienoh, called cooss-bar sights, and were in ^ . 

year 190^ still in use with British 0-in. B.L. hogritzers. 

The principle of tbesq sights (see fig. ib) is that the 
tangent sight has a stem horizontal bar which can slide through the 
head of the tangent scale ior deflection, and is graduated for 3° left 
and t° right d^ection. One end of the bar is slotted to take the 
sliding leaf; this end oi the bar is graduated irons 0° to 6°, and in 
conjunction with the fore-^ht affords a lateral scope of 6* on cither 
side of the normal for picking up an auxiliary mark. The loie- 
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sight has a fixed horizontal bar slotted and graduated similarly to 
the slott^ portion of the tangent sight. The leaves are reversible, 
and provide with a notch at one end and a point at the other, so 
that they can be used for either forward or reverse laying. Ibe 
leaf of tte fore-sight has a pinhole, and that of the tangent sight 
cross-wires for fine reverse laying. Fore-sights are made right and 
left; tangent sights are interchangeable, the graduations aro cut 
on the horizont^ edges above and below, so that the sight can be 
changed from right to left or vice versa by removing and reversing 
the bar. Howitzer sights are vertical and do not aUow for drift; 
they are graduated in degrees only. Goniometric sights havr 
recently b^n introduced into British siege artillery. The pattern 
is that of a true sight, that is to say, the base plate is capable oi 
movement about two axes, one parallel to and the other at right 
angles to the axis of the gun, and has cross spirit-tevels and a graduated 
elevating drum and independent deflection scale, so that compensa¬ 
tion for level of wheels can be gi-ven and quadrant elevation. 

In smooth-bore days the term mortar meant a piece of ordnance 
of a peculiar shape resting on a bed at a fixed angle of quadrant 
elevation of 43°. It was ranged by varying tte charge, 
and layed for line by means of a line and plumb bob MWkr 
^digned on a picket. The term mortar, though not used 
in the British service, is still retained el®where to signify very short, 
large-i^bre howitzers, mounted on a ked with a minimum angle of 
elevation of 45°, which with the fuH charge would give the maximum 
range. Range is reduced by increasing the angle of elevation (by 
clinometei) or by using reduced charges. In the 9-43-in. 
howitzer, which is really a mortar as defined above, direction is 
given by means of a pointer on the moimting and a graduated 
arc on the bed. For a description of Goers panoramic, " ghost" 
and other forms of sights, see Colonel i# A. Bethel], Modem 
Guns and Gunnery (Woolwich, 1907), and for sights used in the 
United States, Colonel O. M. Lissak, Ordnance and Gunnery (New 
York and London, 1907). 

Sights tor Coast Defence Artillery {Fixed Armaments). 

In coast defence artillery, owing to the fact that the guns are on 
fixed mountings at a constant height (excqpt for riae and fall of 
tide) above the horizontal plane on which their 
targets move, and that consequently the angle 
of sight and quadrant elevation for every range 
can be calculated, developments in sights, in a 
measure, gave way to improved means of pving 
quadrant elevation. Mmor improvements in 
tangent sights certainly were made, notably an 
automatic clamp, but quadrant elevation was 
mainly used, and in the case of guns equipped 
with position-finders (see Ranck-einder) the 
guns could be layed for direction by means of 
a graduated arc on the emplacement and a 
pomter on the mounting. A straight-edge or 
vertical blade (see fig. 17) was placed above the 
leaf oi the tangent sight, and m sorm cases on 
the ioie-sight as weif, to facilitate laying lot 
line. This enabled the gun to be laved itDm 
some little distance behmd, so that the layer 
conld be clear oi recoil, and cimtinuous laying was thus pos¬ 
sible. The arrangements for giving quadrant elfivation con¬ 
sisted of an arc, called index plate (see fig. 18), on the gnn, 
graduated in degrees read by a " reader " on we carriage. A 
yard scale of varnished paper, made out locally for quadrant eleva^ 
tion with regard to heiwt of site, was usually pasted over this. A 
correction tex level of Me was in many casts necessary, and was 
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filtered 'ti a table or mounted on a drum wb.ich ga-vc several correc¬ 
tions thr.t had to be appUed to the range for vanous causes One 
great drawback to this system was tliat elevation was given with 
rehMuaee to the plane oi tlie racers upon f/hicb the mounting moved, 
and as this was njt always truly horisontal grave errora 'vere intro¬ 
duced. To Overcome this Colonel H. S. Wa'kin, C.B., introduced a 
hydrochnometer fixed on the trunnion. It was provided with a jrard 
scale calculated with reloreiicc to height 
ol site, and elevation was read by the 
intcrsixitioii ol the edge of the hquid 
with the graduation lor the particular 
range. Special sights were introduced 
to overcome tlie dilfaculties ol dis- 
apiiearing guns, large guns firing 
through small ports, &c. Such were 
the Moucrieft reflecting sights, and tlie 
Fig. iB.— Sketch of Index " cl^se .sights " for tiio lo-in. gun in 
Piste and Header. which the rear sight, equipped with a 
mirror, was placed on tlie chase, and the 
lore-sight on the muzzle, &c. In tjie early days of B.L. guns very 
little change was made lu the pattern of sights. Shield sights were in¬ 
troduced for disapiicariug mountings to admit of coiitmuoiis laying 
for hne, and a disk engraved for yards ol range duly corrected for 
height, and called an elevation indicator," reiilaced tiie index plate 
and reader. .\s in mobile artillery, the introduction of truiinioiiless 
guns brougjit about a revolution in laying and sights. Smokeless 
powder also made rapid firing a possibility and a necessity. Con- 
tiuuous laying and telescopic sights became possible. The reduction of 
friction by im]>roved mechanical arrangements, and the introduction 
of electric finiig, enabled the layer not only to train and elevate the 
gun himself, but also to fire it the moment it was truly " on " the 
target. Thu rockiug-bar sight, which had been lor some time in use 
in the navy, was introduced, bi tius sight both hind and fore 
sights ore fixed on a rigid bar pivoted about the centre; tlie rear 
end IS raised or depressed by a rack worked by a hand-wheel; ranges 
are road trom the periphery of a drum ; tlie lore-siglit and leaf ol the 
hind-sight are provided with small electric glow lamps lor night 
firing. In adcution to these open sights the bar ato carries a 
sightiag telescope. The advantages compared with a liuigenl sight 
are ttat only half the movement is required to raise the 
sight (or any particular range; tlie ranges on tlie drum 
necessary can be set by anotlier 
” ■ man, so tiiat tlie layer need not take hm eye from the 
telescope. The pattern ol telescope used in const defence is that 
designed by lit Common. It is an erecting telescope with a field ol 
view of io° and a magnification oi 3 diameters, and admits plenty 
of ll|bt. The diamuud-siiaped ]ioiiiler is always in focus; focusing 
for individual eyesight is effected by turning the eye-piece, which 
is furnished witli a scale for readjustment. A higher power glues 
has since been introduced for long ranges. 

Thu improvements in gun mountings mentioned above led the 
way to the introduction of the automatic sight. The principle oi 
AatammUe “*ght and range-finder had long been known, 

staStv*™ embodied m the so-called " Italian " sight, but, 

"• ■ on accoimt of the slow rate of fire imposed by black 

powder, the rapidity of laying conferred by its use was of 110 great 
advantage, and it was unsuited to tlie imperfect mechanical arrange¬ 
ments oi tlie gun mountiogs of the time. When cordite replaced 
black powder, and the guu sights and all in front ol tlie gun were 
no longer obscured by hanging clouds of smoke, it became a de¬ 
sideratum, and, as tlie automatic sight, it was reintroduced by Sir 
G. S. Clarke, when he, as superintendent of the Royal Carriage 
p'actory, liad brought gun mountings to such a pitch of perfection 
that it could bo usefully employed. 

An automatic sight is a sight connected in such a manner with the 
elevating gear of the gnu, tliat when the sight is directed on the 

water-hne of a target at 
any range the gun will 
havethe properquadrant 
elevation for that range. 
Colonel H. S. Watkin, 
C.B.,describes the theory 
of the sight thns (ft'o- 
- cudings R.A.t. liqH). 

, Cewdifions.—The gun 

Fig. 19.—Theory of the Automatic Sight, must be at a certain 




known height above 
sea-level—tlie greater the height the greater the accuracy. The 
racer path must lie level. Let KB (fig. 19) represent a gun at height 
BD above water-level DC, elevated to such an angle that a shot 
would strike the water at C. Draw EB parallel to DC. It is clear 
that under tliese conditions, if a tangent sight .\F be raised to a 
height F representing the elevation due to the range BC, the object C 
will be on the Kne of siglit. Then ABF ■wangle of elevation : EFB 
s» quadrant angle : BCD •angle of sight: EBF«-ABF-ABE; and 
since ABE = BCD, it also equals ABh' - BCD. BCD can always be cal¬ 
culated from the formula, angle of sight in minntfis =■ ^® 

(A = height of gun above sea-level; R=range). An'automatic 
sight based on the Italian sig}it was tried in I878-1879. In f^s 


(see fig. 20) a rack i, fixed to the carriage, caused a pinion H on the 
gun to revolve. Fixed to the pinion were three cams, for high, 
hiw and mean tides. The tangmt scale moved freely in a socket 
fixed to the gun ; its lower end rested on one of the cams, cut to a 
correct curve. It followed 
that when the gun was ele¬ 
vated or depi-essed, the rack 
caused the pinion to revolve, 
and tlie .sight was thus raised 
or lowered to the proper 
height tofulfilthecoutetions 
mven above; but, as Colonel 
Watkin said, owing to want 
of level ol platform and 
othe: causes it was not 
satisfactory. 

With the introduction of 
quick-finng guns it was felt 
tiiat the layer should have 
the same control over his 
gun as a marksman had over 
bis rifie, and this would be 
atiorded by a .satisfactory Prxttdiiigs K. t. Jmtitutt. 
automatic sight. The prin- — Italian Sight, 

ciple of the modern automatic sight is made clear m figs. 21 and 
22jWhich show a combined rocking-bar and automatic sight. 

The rocking-bar consists of a carrier a fixed to the cradle, a rocking- 
Imr d pivoted to the carrier at«, a sight bar / carrying the sights and 
sighting telescope. The rocldng-bar is moved by a rack g into which 
a pinion on a croas-spmdle j gears; the cross-spindle is moved by 
means of a worm-wheel into which a worm on the longitudinal 
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Fig. 21. 



spindle of the hand-wheel gears; one end of the cross-spindle moves 
tlic range drum 2'. The worm and hand-wheel are thrown into 
and out of gear by means of the clutch t. When the hand-wheel 
ts thrown out of gear the sights can only be moved by means ol the 
elevating gear of the gun. The line of sight and the eievation of the 
gun henceforth arc fiiscparablc. The automatic sight consists of 
a bent lever roller cam m, also secured by the bolt < to tlie carrier; 
the lower end of the lever carries tlie 
cam roller «, which is constrained to 
move in the cam p by means of the 
•spring in the spring-Iiox g ; the rear 
end of the horizontal arm of the lever 
is formed into jaws v ; the same action 
of the clutch < which releases the worm 
and hand-wheel forces a catdi on a 
vertical stem « into the jaws of the 
lever, .ind fixes the locking and sight 
bars rigidly to it. The movement of 
the .sights can now only be effected by 
means of the elevating gear of the 
gun, acting by means of the move¬ 
ment of the vertical axm of the bent 
lever and its mo vem^t is constrained 
to follow the cam, which is cut in such 
a way tliat for any given elevation of 
the gun the i^ht bar is depressed to 
the angle of sight for the range corre- krom « We thamiKiok. 
spending to the elevation; 6' is a FiG. 22. 

lever for making aHowanco for .state 

of tide, and c' is the scale on which the rise and fall in feet above 
and below mean sea-level are marked. In later patterns, the 
right is automatic pure and simple, the lever is rigidly attached to 
the rocking-bar, and the range scaie and gear for mismg the rights 
dispensed with, much as shown in fig. 23. In the larger natures of 
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gun there is a locking'^r ^ht on one side and an automatic sight 
on the other. The automatic sight hag, however, distinct limitations • 
it depends for its accuracy on height of site, and at long ranges 
A * A *>vea from a high wte 

" "" '» ..it cannot compare for 

accuracy with indepen¬ 
dent range-finding and 
careful laying or accur¬ 
ately applied quadrant 
elevation; it is also use¬ 
less when the water Unc 
of the target is obscured, 
as may often be the case 
from the splashes caused 
by bursting shea Im¬ 
proved communicatious 
between range-finder 
and gun, range and 
Flc. ij. training dials placed on 

-u mountings where 

Hiey can be read by the layers, and more accurate elevation indioatora 
have made laying by quadrant elevation, and in certain cases civine 
din^tion by means of graduated arc and pointer, both accurate and 
rapid, so that once more this system of laying is coming into favour 
for long ranges. ® uu. 

Naval SigUs. 

In the navy the conditions of an unstable platform rendered 
quadrant elevation of httle use, and necessitated a special pattern ol 
tangent Nght to facihtate firing the moment the roU oftSie ship 
brouglit the sights on the target A diagram of the Foote-Ai-butImot 
or H, or iiavaTtangent sight, is given below (fig. 24). ' 

The fore-sight was a small globe, and in the original patterns 
tins was placirf on a movable leaf on which deflection for speed of 
one s own ^p was given, while deflection lor speed of raemv's 
ship and wind were given on the tangent sight The yard scales 
were 011 detachable strips, so that fresh strips 
could be mserted for variations in velocity. In 
subsequent paltcms all the deflection was given 
on the inngent sight, which was provided with 
two scales, the upper one graduated in knots 
for speed of ship, and the lower one in degrees. 
Night sights were introduced by Captain 
McEvoy in 1884. They consist of an electric 
battery cable and lamp-holders and small glow 
lai^s; that for the hind-sight is coloured. 

Turret Sights. —In turrets or barbettes two 
tets of sights are provided, one for each gun. 
They are geared so as to work simultaneously and 
alike. Toothed gearing connected with the gnu 
mountings actuates a rack attaclicd to the 
standards carrying the s^ts,sothat any move¬ 
ment of the gun mounting is communicate to 
the sights. The sights themselves fit into 
sockets cut at the proper angle for drift,, and 
Me rased in their sockets the requisite amount 
for the range by means of a small hand-wheel; 
they are thus non-recoiling sights. The hyer 
has under his control the hand-wheel forsetttag 
the range on tlie sights, another hand-wheel lor 
. elevating the gun and the sights on to the 

Ltoowsf. tbftd for traversing the turret 

In® mtroduction of trunnionless guns was 
•"s f^wed ^ tot of rockmg-bar sights ^escribed 
telescopes were also intro- 
jno. 24. duced. to the navy one of the first essentials 
, . .j ? **P*<“ty of fire; to attain tois the duties of 

are subAwd^: one ^ laying for elevation, elevating and 
for hne and traversing, and a third ptttting 
on the elevatiim ordered or communicated by electric dii£ . To 
imsnre the aghts on each side reading togetiier .they arc connected 

on a dU wtoch CM be read from to side of the mounting, from 
where also to sight can be set (r. m. bTf. 

Military Rifl, Sights. 

With anmtii-bore aims of short range, to soldier needed little 
ra)re, .m the way of sights, than the rough equiy^ent of to dis- 
at the breech and muzrie with notch 
a^ht was almost inviiriatfly 
en^j^ wife ^ed firearms, even of wly date, and when about 
I79O--IU00 to nfle came into use as a military:weapon. siAte we» 

Ptinciple from to now common fomiS 
the olevatioH was dn an 

reconli tot m to Ataariiait Civil Wsr'inmtare had ot^en irao 
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served in to westenv regiments habibiaUy lenockod ofighe 

^ them, prete^ to dbVnto^t 
“i^roved and came into general use for all 
troops, sights became ualiapeaaable, and to-day as much care is 


^Fora-iughe 

mom 

Hack*iLight. 

Flo. ah. 



Fin. 25. 


Fio^7 . 


token over the sighting m over the " proof ” of a mOitarv rifle The 
rawlorn rifle ha.s mvariably a back-sight and a iS^?' 
latter is, as a general rule, fixed and unalterable its si^ 
on to Wl 4 c., being practically ascertiS^,’aT SJKv m 
poMble, for the lowest etevation on the back-sight. Some 
sij^ts have, bomveh a lateral motiou giving within narrow limits to 




Fic. 28. 


Fio. 2y. 


aperture of to back-siglit m aiming varies a good deal. Two <rf 
to commoner forms arc shown in fig. 26, called to " barleycorn^ 
and 27, called to bead." The fore-sight of the Krag-I6recnsen 
^e, used m the United States army until 1906, consisted of a^de 
mth paraUel sides. The shape of the part seen when auning indicates 
whefeer the proper amount of the f^-sight is taken uo into tlie 
back-sight to the Siget: fuf “ siM 

shown in fig. 8 above. The position of the tore-aigh^t or new 
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unUke. Fxamples taken, except fig. 28, bycpennission from the 
Book 0/ SmtUl Arms (1909), are given in fig. 28 (German lilaiuer 
pattern), fig. 29 (" long " hand-loader Lee-Enfietd), fig. 30 ('* abort" 
Lee-Enueld), fig. 31 (Ontch aervice rifle), and fig. ^2 (Russian 
“ three-bne'' rinc)'. Fine lateral adjustments are Jirovided on the 
" short ” Lee-Enfield, and on many other military sights oi modem 
date. See for further details Rifle. 

Adthokities Consulted. —Owen, Modern Artillery ; Lloyd and 
Hadcock, Artillery, its Progress and Present Position; lisaak. 
Ordnance and Gunnery ; Colonel H. A. Bethell, Modem Guns and 
Gunnery; J’roceedings and Occasional Papers, K.A. Institute, and 
War OMce publications. 

SIGIIQ, the Lion’s Rock, the ruin of a remarkable stronghold 
7° 59' N., and 81“ E., 14 m. N.E. of Dambulla, and about 17 m. 
nearly due W. of Pulasti-pura, the now ruined ancient capital 
of Ceylon. There a solitary pillar of granite rock rises to a great 
height oiit of the plain, and ^e top actually overhangs the sides. 
On the summit of this pencil of rock there are five or six acres of 
ground ; and on them, in a.d. 477, Kasyapa the Parricide built 
his palace, and thought to find an inaccessible refuge from his 
enemies. His fatlier Dh&tu Sena, a country priest, had, after 
many years of foreign oppression, roused his countrymen, in 459, 
to rebellion, led them to victory, driven out the Tamil oppressors, 
and entered on his reign as a natiorAl hero. He was as successful 
in the arts of peace as he had been in those of war; and carried 
to completion, among other good works, an ambitious irrigation 
scheme—probably the greatest feat of engineering that had then 
lieen accomplished anywhere in the world. This was the cele¬ 
brated Kalfi Wewa, or Black Reservoir, more than 50 m. in 
circumference, which gave wealth to the whole country for two 
days’ journey north of the capital, Anur&dha-pura, and provided 
that city also with a constant supply of water. Popular with 
the people, the king could not control his*own family; and as the 
outcome of« palace intrigue in 477 hLs son Kasyapa had declared 
himself kinjg, and taken his father prisoner. Threatened with 
death on liis refusing to say where his treasure lay hid, the old 
king told them to t^e him to the tank. They took him there, 
and while bathing in the water he let some of it drop through his 
fingers, and said, “ This is my treasure; this, and the love of my 
people.” Tlien Kasyapa had his father built up alive into a wall. 
Meanwhile Kasyapa’s brother had escaped to India and was 
plotting a counter revolution. It was tnen that the parricide 
prepared his defence. He utilized his father’s engineers in the 
construction of a path or gallery winding up round the Sigiri 
rock. Most of it was made, by bursting the rock by means of 
wooden wedges, throu^ the solid granite, and its outside parapet 
was supported by wuls of brick resting on ledges far below. 
It is a marvellous piece of work. Abandoned since 495—^for 
Kasyapa was eventually slain during a battle fought in die plain 
beneath—^it has, on the whole, well withstood the ftlrj' of trimical 
storms, and is now used again to gain access to the top. \^en 
rediscovered by Major Forbes in 1835 the portions of the gallery 
where it had been exposed for so many Centuries to the south-west 
monsoon, had been carried away. These gaps have lately been 
repaired, or made passable witii the help of iron stanchions; 
the remains of the buildings at the top and at the foot of the 
mountain have been excavated ; and the entrance to the gallery, 
between tiie outstretched paws of a giguitic lion, has b^n laid 
bare. The fresco paintings in the galleries are perhaps the most 
interesting of the extant remains. They are older than any 
others found in India, and have been carefully copied, and, as 
far as possible, pKserved. 

See M^or Forbes,' Ebv«n Years in Ceylon (Ixmdon, 1821): 
H. C. P. Btill,,Arekaeologieal Reports (Colombo, 1892-1^); luiys 
Davids, “ SWri, the Lion Rock," in Journal of the Royal Asiatic 
Society (1875), pp. ipx-azo; H. W. (Jave, Ruined Cities of Ceylon 
(London, 1906). (T. W. R. D.) 

UOUinnn)(i368-i437), Roman «npworand king of Hungary 
and Bohemia, was a son of the emperor Charles IV. and Eliza^th, 
dau^ter of Bogislaus V., duke of Pomerania. He was bom on 
the 15th of Feuuaiy 1368, and in 1374 was betrothed to Maria, 
the eldest dauj^ter of Louis the Great, king of Poland and 
Hun(^. Hai^ become margrave of Brandenburg on his 
father’s death in 1378, he mts emcated at the Hunganan court 


from his eleventh to his sixteenth year, becoming thoroughly 
magyarized and entirely devoted to his adopted country. His 
wife Maria, to whom he was married in 1385, was captijred 
by the rebellious Horvathys in the following year, and only 
rescued by her young husband with the aid of the Venetians in 
June 1387. Sigismund had been crowned king of Hungary on 
the 31st of March 1^7, and having raised money by pledging. 
Brandenburg to his cousin Jobst, margrave of Moravia, he was. 
engaged for the next nine years in a ceaseless struggle for the 
possession of this unstable throne. The bulk of the nation 
headed by the great Garay family was with hhn ; but in the 
southern provinces between the Save and the Drave, the 
Horvathys with the support of the Bosnian king TVrtko, pro¬ 
claimed as their king Ladislaus, king of Naples, son of the 
murdered Hungarian king, Charles II. (see Hungary). Not 
until 1395 did the valiant Miklcs Garay succeed in sup¬ 
pressing them. In 1396 Sigismund led the combined armies of 
Christendom ugaiast the Turks, who had taken advantage of the 
temporary helplessness of Hungaiy to extend their dominion to 
the banlu of the Danube. This crusade, preached by Pope- 
Boniface IX., was very popular in Hungary. The nobles flocked 
in thousands to the roy^ standard, and were reinforced by 
volunteers from nearly every part of Europe, the most important 
contingent being that of the French led by John, duke of Nevers, 
son of Philip II., duke of Burgundy. It was with a host of about 
90,000 men and-a flotilla of 70 galleys that Sigismund set out. 
After capturing Widdin, he sat down before the fortress of Nico- 
polis, to retain which Sultan Bajazid raised the siege of Con¬ 
stantinople and at the head of 140,000 men completely overthrew 
the Christian forces in a battle fought between the 25 th and z8tli 
of September 1396. Deprived of his authority in Hungary, 
.Sigismund then turned his attention to securing the succession 
in Germany and Bohemia, and was recognized by his childless 
step-brother Wenceslaus as vicar-general of the whole empire. 
He remained, however, powerless when in 1400 Wenceslaus was 
deposed and Rupm 111 ., elector palatine of the Rhine, was 
elected German king in lus stead. During these yea^,he was 
also involved in domestic dj^ciilties out of which sprang a second 
war with Ladislaus qf^'^lesand on hB return to Hugasy 
in 1401 he was un<!Kimj)risofled and twice deposed. Thiiii^l^e 
in its turnleti)^^ with ^|**,aS Laifeltftis before dejSrting 
to.his ampPiad sold, tiifi''flB.nhatiarf‘fc'llies to the Venetians for 
100,ooOi "ducats. In 1402 Sigismund assisted a rising against 
Wanceslaus, during the course of which the German and Bohemian 
king was made a prisoner, and Sigismund ruled Bohemia for 
nineteen montW, In 1410 the Gennan king Rupert died, when 
Sigismund, ignoring bis step-brother’s title, was chosen German 
king,'or king of the Romans, first by three of the electors on the 
20th of September 1410, and again after the death of his rival, 
Jobst of Moravia, on the 21st of July 1411 ; but his coronation 
was deferred until the 8th of November 1414, when it took 
place at Aix-la-Quipelle. 

During a visit to Italy the king had taken advantage of the 
difficulties of Pope J ohn XXIII. to obtain a promise that a council 
should be called to {instance m 1414. He took a leading part 
in the deliberations of this assembly, and during tlie sittmgs 
made a journey into France, England and Burgundy in a vain 
attempt to secure the abdication of the three riv^ popes (sm 
Constance, CouNai. or). The complicity of ffigismund in 
the death of John Huss is a matter of controver^._ He had 
granted him a safe-conduct and protested against his imprison¬ 
ment ; and it was during his absence tl^t the reformer was 
burned An alliance with England against France, and an 
attempt to secure peace in Germany by a league of tiie towns, 
which failed owing to the hostility of the princes, were the m^ 
secular proceedings of these years. In 1419 the death of Wences¬ 
laus left Sigismund titular king of Bohemia, but he had to wait 
for seventeen years before the Czechs would acknowledge him. 
But although the two dignities of king of the Romans and king 
of Bohemia added considembly to his importance, and indeed 
made him the nominal head of Qiristendom, they conferred no 
increase of power and financially embarrassed him. It was only^ 
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u kin^ of Hungaiy that he had succeeded in establishing Ids 
autbonty and in doing anything for the order and good govern¬ 
ment of the knd. Entrusting the government of Bohemia to 
Sophia, the widow of Wencestaus, he hastened into Hungary; 
but the Bohemians, who distrusted him as the betrayer of Huss, 
were soon in arms; and Ure flame was fanned when Sigismund 
declared his intention of prosecuting the war against heretics 
who were also communists. Threecampaignsagainstthe Hussites 
ended in disaster; the Turks were again attacking Hungary; 
and the king, unable to obtain support from the German princes, 
was powerless in Bohemia. His attempts at the diet of Nurem¬ 
berg in 1433 to raise a mercenary army were foiled by the re¬ 
sistance of the towns; and in 1434 the electors, among whom 
was Sigismund’s former ally, Frederick I. of HohenzoUem, 
margrave of Brandenburg, sought to strengthen their own 
authority at the expenscof t^ king. lUthough the scheme failed, 
the danger to Germany from the Hussites led to fresh proposals, 
the result of which was that Sigismund was virtually deprived 
of the leadership of the war and the headship of Germany. In 
1431 he went to Milan where cm the 35th of November he re¬ 
ceived the Lombard crown; alter whidh he remained fesr some 
time at Siena, negotiating for his coronation as emperor and for 
the recognition of the Council of Basel by Pope Eugenius IV. 
He was crowned emperor at Rome on the 3i8t of May 1433, and 
after obtaining his demands from the pope returned to Bohemia, 
where he was recognized as king in 1436, though his power was 
little more than nominal. On 9th of December r437 he died 
at Znaim, and was buried at Grosswardein. By his second wife, 
Barbara of Cilli, he left an only daughter, Elizabeth, who was 
married to Albert V., duke of Austria, afterwards the German 
king Albert II., whom lie named as his successor. As he left no 
sons the house of Luxemburg became extinct on his death. 

Sigismund was brave and handsenne, courtly in his bearing, 
eloquent in his speech, but licentious in his manners. He was 
an accomplished knight and is said to have known seven 
languages. He was also one of the most far-seeing statesmen 
of his day, and steadily endeavoured to bring abrnt the ex¬ 
pulsion of the Turks from Europe by uniting Christendom 
against them. As king of Huj^aty he approved himself a bom 
political reformer, and the military measures which he adopted 
in that country enabled the kingdom to hold its own against 
the Turks for nearly a hundred years. His sense of justice and 
honour was dight; but as regards the death of Huss he had to 
choose between condoning the act and allowing the council to 
break up without result. He cannot be entirely blamed for the 
misfortunes of Germany during his reign, for he showed a willing¬ 
ness to attempt reform; but he was easily discouraged, and 
was hampered on ell sides by poverty, which often compelled him 
to resort to the meanest exp^ients for raising money. 

BisuooaAPKf.—The more important works to be consulted an 
lUfwiorium Gtrpumieim ; Xtrtsun •«> dm pipsUiehtn ArckivtH Mur 
G«schitkt$ i$s d*uts^$$n Stich im XIV, and XV, JaMhitndtrt (Berlin, 
1897); E. Windecke, Dmhwilrdigk$H*n mr GtuhiMt in ZmlaUns 
Kmstrs Sitmmi (B«lin, 1893), and Das Ubm Kdnies Sitmmd 
(Berlin, zSSd) : J. Aschboeb, GiucMrAk S(pm(Ms (Hamburg, 
X838-1843); W. Beiger, Jelumnn Hus and Kdnig SigimMi (Angs- 
buig, 1871); G. SfllmntiOT, Tkt Jnhmtors of. tin Houss of Aufou 
(Buda-Pesth, 1893); and J. Acs&dy, History of ihs Hungarian Rsalm, 
voL L (Buda-Pesih, 1903). Of the German books Aschbach is 
the fullest, and Windecln the most critical. Schdnheir is the 
best Hungarian authority. Aesddy is too indulgent to riie vices of 
Sigismund. See also A. slain. Tit Bmptror 5^i»MMd (1903). 

SKUSHUND L (1467-1548), king of Poland, the fifth son of 
Carimir IV. and Elizabeth of Austria, was elkted jgrand-duke 
of Lithuania on the 3ist of October 1505 and king of Poland on 
the 8th of January 1596. Sigismund was the only one of the six 
sons of Caamir IV. gifted with e xtraor d inary ability. He ihad 
served his ^prentice^ip in the art of government find as (ninoe 
of Glqgau and subsequentfy as govenxir of Silesia and ma^pive 
ef Lusatia under his elder brother Wladislaus of Bohemia and 
Hungary. Silesia, already more than half Germanized, hod for 
generations been the battle-ground between the Lu]^bu:;||m 
and the Piasts, and was split up into innumerable principslitiet 
which warred incessant^ upon theirneighbanrsand eiwb other. 


Into the midst of this region of banditti Sigismund caifie u a iort 
id'grand justicio^ a sworn enemy of every sort of disorder. His 
litw prindpali^ of Gtegau soontiecame Itoousss a modelMiate, 
and a^vemOr of Silesa he suppressed the tobbo- kii%fats with 
an iron hand, mitected the law-abiding dosses, arid tamed 
cornmeree. In Poland also his thrift and basinmelike qualities 
speedUy remedied the abuses caused by the wastefulness of his 
ptedecessor Alexander. His first step was to recover control of 
the mint, and place k in the hands of capable middle-class 
merchants and bankers, like Caspar leer, Jan Thurzo, Jan 
Boner, the Betmans, exiles for consdence!’ ^e frofe Alsace, 
who had sought refuge in Poland under Casimlr IV.j Justus 
Dc^usz, subsequently the king’s- secretary and histormn-, tthd 
their fellows, all practical economists of h%h integfity Who 
reformed the currency and opened out new ways foriiiwde and 
commerce. The reorganization of the mint alone increased- the 
royal revenue by 310,000 gulden a year and enabled Sigismund to 
pay the expenses of his earber wars. In foreign affairs Sigismund 
was largely guided by the Laskis (Adam, Jan -and-Hieronymus), 
Jan Tamowski and others, most of whom he selected himself. 
In his marriages also he-was influenced by politicai considemtioiu, 
though to both bis consorts he was an affectionate husband. 
His first wife, whom the diet, anxious for the perpetuation of the 
dynasty, compelled him, already in lMS forty*fourti» year (Feb. 
1513), to marry, was Barbara Zapolya, whose-faifilly-as repre¬ 
sented first by her fatlier Stephen and subsequently by h«' 
brother Jtdm, dominated Hungarian polities in the last quarts- 
of tile 15th and the first quarter of the 16th century. Barbiu 
brought him a dower of roo,ooo-guldm and the support Ofriie 
Ma^r magnates, but the match nearly brought about a 
with the emperor Maximilian, jeidous already of'the Jagieb in¬ 
fluence in Hungary. On Barbara’s death three yeans later vdiout 
male offspring, Sigismund (in April 3518) gave - his hnd to 
Bona Sforza, a kinswoman of the emperor and giaaiddughter 
of the king of Aragon, who came to him with a dowiy 0*00,000 
ducats and the promise of an mheritance from her' richer of 
half a million more which she never got. BoUa’-s grace ad beauty 
speedilj[ fascinated Sigismund, and contemporary ssinatt ridi- 
cnled him for playing the part of Jove to her JUno; She intro-, 
duced Italian elegance and hixuW into the aost<e court Of 
Cracow and exercised no inconsiderable influefte'®® affairs. 
But she used her great financial and econmnical dents almost 
entirely for her own benefit. She enriched herself I tite expense 
of the state, corrupted society, degraded the clefTi wd in her 
later years was universaDy detested for her mischif’Oas meddling, 
inexhaustible greed, and unnatural treatment ober children. 

The first twenty years of Sigmund’s reign**re marke d by 
exceptional vigour. His prmdpal difficaltiesS'*to' >'h> ^ 
aggressiveoess of Muscovy and the .disloyalty^ I’lVSiia. WiHi 
the tsars Vasily III. and Ivan IV. Sigisranndws never absolutrijr 
at peace. The interminable war was intwuptodii'indeed, ^ 
brirf truoea whenever Polish valour proved iP^or to Muso wte 
perristence, as for instance after the gr*t victory, of Orm 
(Sept *514) and again in 3533 when Mosew was thimtaned Of 

the Tatars. But toe Tatars themselvei-wre a standing! mehace • 

to toe republic. In the open 'field, indel, the^ .two‘generally 
defeated (e.g. at IVisniowMC in 151a atl at Kanrow 11. 
yet occasionally, asi at Sokol when tty wiped .out a wl^ 
Polish army, they prevailed even in pithed battles- Generally, 
however, they confined themselves tondding on «. grand scale 
and, encouraged by the Porte or theMuseovite* systeBMticaUy 
de-vastated vtoole provinces, .penetrsmg even mto the bwt of 
Poland proper and disappeBriog wih unaaense! booty, 
this grotring sense of border insecutiy which led to toa eltabluB^ 
mentof the Cossacks (see Poj,Ain»t®hh>tyV ■ .10^ 

The grand-masters of the .Teuohto. Order, ilaJwaysijtoaaitM 
support in Germany, were also a ooitsnt source, of lAtmoyanGei 
Thw oonstant aim was to ahakf afi Polish ii|aBi«n^,)andim 
1580-st their menacing attitude compelled -to' twe 

up aspis against toem. The kog 'quarteJ. Jnaliyijdiastod 
in 15331 when toe last grend-uustor, ator ai fruitlcsi'pilgriinagf 
torodi^ lEumpe for Support, pAfessw LaSnetoBMahtnaa-tnit 
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duke did public iaomage to tbe Pioligh king in the 

market-place ofi.^acow. ;,Xhe i^cukrizadqu of PniBsiacffas 
opposed by the more religipus<of Sigismuwdlscouaaellora, and the 
lung «ft«Mnljr;;e?«?osed. himself to .con^erable odium in the 
Catholic wodd > hu- aU the airqumstances into.considera- 
tiraa, it^gsisiperhapfl the shortest way out of a situation bristling 
with oiQkulties. 

Personally a devout Catholioand opposed in principle to the 
spread of sectwianism in Poland, Sigismund was nevertheless 
ton wise and just to.pcrmit the persecution of non-Catholics; 
and m l.A.huania, wherao. fanatical Catholic minority of magnates 
dominated the senate, .he resolutely upheld the rights of his 
Orthodox subjects. Thus he rewarded the Orthodox upstart. 
Prince (ionstantine Ontrogski, for his victory at Orsza by making 
1 ^ paUtine of Troki, despite determined opposition from the 
Catholics; severely punished all disturbers of the worship of the 
Greek schismatics; protected the Jews in -the country places, 
and insisted tliat tlie municipalities of the towns should be 
composed of an t^ual munber of Catliolies and Orthodox Greeks. 
By his tact, equity,, and Christian charity, Sigismund endeared 
himself even to thOM wfw differed most from him, as witness 
themadiness of the iLithuanians to elect his infant son grand-duke 
of Lithuania in ijB3„and to crown him in a529. 

After bis Bxtistb year there was a visible decline in the energy 
and capacity of Sgismund. To the outward eye his gigantic 
strength and herculean build lent him the appearance of ^alth 
■nd vigour, biut, forty years of unintermittent toil anxiety 
lid told upon l^ ond during the last tvro-and-twenty years of 
hs reiga, by which time aU hkold self-chosen counsellors had died 
on be aprthetacally .resigned himself to the course of events 
witout making .any sustained effort to stem the rising tide of 
Pro-stantism and democracy. He had no sympathy with the 
new len and the new ideas, and the malcontents m Poland often 
msuhd the aged king with impunity. Thus, at his last diet, 
held a Piobkow in *547, Lupa Podlodowiiki, the champiem of the 
siUuhti openly threatened him with rebellion. Sigismund died 
on the gt (d April 1.548. By Bona he had five children—one 
son, SigiTiund Augustus, who succeeded him, and four daughters, 
Isabella, vho.imairied John Zapolya, prince of Triwsylvania, 
Sophia, married the duke of Brunswick, Catherine, who 
as the wii.of John III. of'Sweden became Uie motlier of the 
Polish ^ais, and Ann, ■ who subsequently wedded King 
Ste(d>en B^iory. 


of _ __^. . „„ 

^kful y0ats Jto OM’fPOIOi'fWarMrw, t8ejT7~A(iam 

I)Biow8kmao»e;/p,„ (,qo4)v . . (fi. N. B.) 

SroiainniDr, (i5a0Htg7i), king of Poland, the only son of 
Sigismund l.,:lagof. Pbkmd, whom he succeeded in 1548, and 
Boim Sfiwra. uneiy banning of his reign he came into 
mlhsion with thourbiilont or gentry, 'who had already 

begun ttt oust th.^)^ families from power. The ostensffile 
cause Of their aniioBtty. tx> the. king was bis second marriage, 
pretty . contrai^a before ^ his accession, with the' beaotii^l 
Barbara Radziwill, daughter of the famous 
Blaw'Radziwili. Hi. she'Austrian court and Siglsmund’s own 
motlier,'(^een Bona. eem to have been’behind the movement, 
and m violent wqs the'.ptation at Sigismund’s first diet (31st of 
Ootober is 4 *) that tk deputies tlireatened to renounce their 
aUegiMoe unless the 'kig instantly repudiated Barbara. This 
moral coumge united with no ’Small 
politiw dCxterit^ enabiwiiim to win the daj’. By 1550^ when 
he Simun^^thia second' dit, a reactkin in his favour b^an, and 
Iwgeriitg petulance wfthe gentry was sternly rebuked by 
Kmita, the marshal of thidict, who openly accused' them of 
attemptiagifn dimmish und4y the legislative prorogative of the 

afto her coronation 

nui^pcDeansH! ds^ojj iaHar vIerytclutvessmg ’circumstaDceE 
ewi^KAito'aagiBpiioVeqisuqieion; that ahe.duid betm poisoned 
'ffiglBBiund ito eonteict a. third purely 
f^tic^^idDif''w^ thil^Austiiaa acchdocliess Cathwine, -the 
lHterafffl||iaatmd’8<firgt wife Biij|ai)etj,^l„fbo<itasifdied within a 


twelvemonth of her marriage with him, while he was still only 
crown prince. Tim third bride was sickly and unsympathetic, 
and from her Sigismuitd soon lost all . hope of progeny, to, his 
despair, for being the last male of the Jagkllos in the direct fine, 
the dynasty was threatened with extinction. He sought to 
remedy the evil by frofrens with two of the most beautiful of his 
countiywomm, Barbara Gizanka and Anna Zajanezkowska, the 
diet ui^rtaking to legitimatise and acknowledge as bis successor 
any heir male who might be bom, to him ; but their complacency 
was in vain, for the king died childless. This matter of the king’s 
marriage was of great political importance, the Protestants and 
the Catholics being equally interested in the issue. Had he not 
been so good a Catholic Sigismund might well have imitated the 
example of Henry VHl. by pleading ttat his detested third wife 
was the sister of his first and consequently the union was un- 
canonical. The Polish Protestants hoped that he would take 
this coarse and thus bring about a breach with Rome at the very 
crisis of the confessional struggle in Poland, while the Habsburgs, 
who coveted Ubb Polish throne, raised every obstack to the 
childless king’s remarriage. .Not till Queen Catherine’s death 
on the 28th of February 1572 were Sigismund’s hands free, but 
he followed her to the grave less than six months afterwards. 
Sigismund’s reign was a period of intemal ttumoil and external 
expansion. He saw the invasion of Poland by the Reformation, 
and tlie democratic upheaval which placed all political power 
in the hands of riie szlaefita ; lie saw the collapse of the ancient 
order of the Kn^ts of the Sword in the north (which led to the 
acquisition of Livonia by the repubbe) and the oonsolidation of 
the Turkish power in tire south. Throughout this perilou.s 
transitional pwiod Sigismund's was the hand whddi successfully 
steered tlie ship of state amidst all the whirlpools that constantly 
threatened to engulf it. A for less imposing figure than his 
father, the elegant and refined Sigismund II. was nevertheless an 
even ^cater statesman that the stem majestic Sigismund 1 . 
Tenacity and patience, the characteristics of all tla: Jagiclkw, 
he possessed in a high degree, and he added to them a supple 
dexterity and a diplomatic finesse which he may have inherited 
from his Italian mother. Certainly no other Polish king so 
thoroughly understood the nature of the ingredients of that 
witch’s caldron, the Polish diet, os he did. Both tlte Austrian 
ambassadors and the papal legates testify to the care with 
which he controlled “ tins nation so difficult to lead.” Every¬ 
thing went as he wished, they said, because he seemed to know 
everything beforehand. He managed to get more mohey than 
his father could ever gety and at one of his diets won the hearts of 
the whole assembly by unexpectedly appearing before them in 
the simple grey coat ^ a Masovian ^uire. Like his father, a 
pro-Austrian by conviction, he contrived even in this respect 
to (Airy the Polish nation,, always so distrustful of the, Gennans, 
entirely along with him, thereby avoiding all scriou^ corophea- 
tions with the ever dangerous Turk, tOidy a statesman, of.genius 
could have mediated for twenty >years, as be did, between the 
churth and the schismatics withOTt ali^atmg the syhipathies 
of either. ButiUk mogt striking jnemorW of l^’l^ehtnfea was 
tlie union of Lublin, which fioalty made of Pokm.d iand Lithuania 
one body politic, and put an end to jealousies and discords 
of centuries fsee Pouand, Hislofy). The merit <0! this crowning 
achievement Wongs, to,Sigismund alone; but for him it Would 
have been impossible. Sigismund 11 . di^ at his beloved Kny- 
S7.yne on the ^h of July 1573, in his fifty-second year. 

See Ludwik Finkei, Chwacterisiict of Stgisnmni A’UtuatufdSiiA.) 
(Lemberg, 1888 ]; Letters to NieJudas RaLeiwill (Pol.] 

Gekeime Briefe an Ilotyus, Gesdmiten ant Hofe its V. 

(Wadbwicc,'1S5U); Adam Darownid, iima Sfersa (Fed.)' (Some, 
1904). I. ) . ' ,(R. N. B.] 

. AGlBMQNId ' 1 H."<i 1566 -.i 632 X king of Poland and Sweden, 
son of John 111 ., kW of Si^en, and Catherine Jagielkmika. 
sister of SkismundiQ., ldtq;.of<Pi>Wd,>that tmiting in bis penion 
the ^al'lines of 'VasaiAftd Jagiriloi Educated as a 'CatboKc 
by h»«iDthiec, he was on theideath of Stephen Bkithoiyelectsd 
king of Poland'(August 119, i567).chieffy> through the .oSortB of 
tbeBoIbhchancirilor; Jan Zaz^ridi'aad of his own aunt, Anue, 
qneen-dowBgcccf PoliM,'wfaoilent<he chancellor 100,000 guldba 
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to TOse troops in defence of her nephew’s cause. On his eiefction, 
Sigismund promised to maintain a fleet in the Baltic, to fortify 
the eastern frontier against the Tatars, and not to visit Sweden 
without the coiwent of the Polish diet. Sixteen days later were 
signed the articles of Kalmar regulating the future relations 
between Poland and Sweden, when in proems of tiihe Sigismund 
should succeed his father as king of Sweden. The two kingdoms 
were to be perpetually allied, but each of them was to retain its 
own laws and customs. Sweden was also to enjoy her religion 
■subject to such changes as a general council might make. During 
Sigismund’s absence from Sweden that realm was to be ruled by 
sewn Swedes, six to be elected by thte king and one by Duke 
Charles, his Protestant uncle. Swedenj moreover, was not to 
be administered from Poland. A week after subscribing these 
articles the young prince departed to take pos.session of the Polish 
throne. He was expressly commMded by his father to return 
to Sweden if the Polish deputation awaiting him at Danzig 
should insist on the cession of Esthonia to Potod as a condition 
procedent to tlm act of homage. The Poles proved even more 
difficult to satisfy toan was anticipated; but finally a com¬ 
promise was come to whereby the territorial settlement was 
postponed till after the death of John III.; and Sigismund was 
duly crowned at Cracow on the 27th of December 1587. 

Sigismund’s position as king of Poland was extraordinarily 
difficult. As a foreigner he was from the first out of Sympathy 
with the majority of his subjects. As a man of education and 
•refinement, fond of music, the fine arts, and polite literature, 
he was unintelligible to the stdachta, who regarded dl artists and 
poets as either mechanics or adventurers. His trety virtues Were 
strange and therefore ofliensivc to them. His prudent reserve 
and imperturbable calmness were branded as stifcess and 
haughtiness. Even Zamoyski who had placed him on the throne 
complained that the king was possessed by a dumb devil. He 
lacfc^, mmeover, the tact and bonhomie of the Jariellos: 
but m fairness it should be added that the JagieHos were natives 
of the soil, that they had practically madfe the monarchy, and 
that they could dways play Lithuania off against Pifland. 

Sigismund’s diffic^ties were also increased by his political 
views which he brought with him from Sweden cut ana dried, 
and wluch were diametrically opposed to those of the'omnipotent 
chancellor. Yet, impracticable as it may have been, Sigimund’s 
system of foreign policy as compared with Zamoyski’s was, at 
rate, clear and definite. It aimed at a close alliance with the 
house of Austria, with the double object of drawing Sweden within 
its orwt and overawing the Porte by the conjunction of thO two 
great Catholic powers of central Europe. A corollary to this 
system was the much-nOeded reform of the Polish constitution, 
without which nothing beneficial was to be expected from any 
pohticu combination. Thus S%ismund’s vdews were those of a 
stotesman who clearly recognizes present evils and would remedy 
them. But all his efforts foundered on the jealousy and suspicioi) 
of the magnates headed by the chancellor. The first three-and- 
twenty years of Sigismund'S reign is the record of an almost 
constant struggle between Zamoyski and the king, in which the 
two opponents were so evenly matched that they did little more 
than counterpoise each other. At the diet of 1590 Zamoyski 
successfully thwarted all tbs efforts of the Austrian party: 
whereupon the king, taking advantage of sudden vacancies 
among the chief offices of state, brou^t into power the Radri- 
wilk and other great Lithuanian dignitaries, thereby for a time 
considerabb? curtailing the authority of the chancdlor. In 1592 
Sigismund snarried the Austrirniarthduchess Anne, and thesame 
patched up between the king-and the 
chtoteUor to enable.the former to secure, possessfon of his • 
S^ 5 ^<thtone vacant by tlje death of Ms father John III. He 


6 ^ 


a, • w uxe mwaaeTmee ui rate ’'pure 

religion ■ la Sweden. On fche'*4iai‘0f July 
Polpd teavrtng Duke -Charlta 8»ff 4 Miilfte tO iyuPsStMen 
durmg hB al^oe 'years hteir (JulV' ^1 <p8 T S ^h4 ^ 
was fweed to for Ms’native tlSr^tio^lSs 


unde, aid^ by the Wtttesfant t>^fa'Swedifi'.’''lIe AflM%t 
Ki^ar with 500# thfcn^'the 
fortress opened l(ts gate8»to hiM at dfi!6e aild''the'«iiittl and flie 
country iieople welcomed him. Tht!'CatJM»lic'"firdria’watched his 
progress with" the ihost sanguhfo'- tikptttatforts.’ "Stoniteid's 
success in Swed^ was regarded as (miy the b^ftMing of greater 
tnu!p|]ihs. But it wus 3iot to bd. 'Aifser fruitless 
wrth'Ms undtei Sigismuhd advanced with Ms amfy fhlan Kalmar, 
but ■aras defeated by the duke at StSilgybrO bn the Ssth of 
S^teWber. Three days later; by the ddmpact of Linkflping, 
bigiSmund agreed to submit aB the points in dispute between 
himself and his uncle to a riMog at Stockholm; but immediatefy 
afterwards took ship for Dahzfo, after secretly ptdteSting to ihe 
two papal prethonotaries who accompanied him that ^e'Liriko- 
pitig ameefflOTt had been extorted from him, and was'feerefore 
mvalid. Sigismund hever sawSwCden again, but'hi pa'sSSttatJy 
refused to abandon his claifiis or rtCt^iase the lieW SWddish 
government; and tMs unfortunate obstinacy Was to' ifhrolve 
Poland in a whMe series Of Uimrofitabte wars with Sweden. 

In i6o2'S%ismtand wedded 'CoiiStaritia, thte sister ofhis deceased 
first wife, an event which strengthfeneij the hands of the Austrian 
at court and still fmther depressed'the'chanCellor. At ttie 
diet of 1605 Sigismund and his partisans endeavoured no fat to 
reform the Polish constitution as to substitOre h decision' hW 'a 
plurality of votes for unanimity in the diet. 'Ibis jgbit'SiiMe 
and SMutary reform was, however, rendered iiugafofy by''ime 
opposition of ZameySki, and his death the same y,4r rtafilB 
matters still ^se, as It left the opposition in the hhiids'iif'toen 
violent and incapable; like Nicholas ZebrzyiloWikf, Of sheer’ 
scoundrels, like Staaiskw Stadnicki. From tfiofi Meed to 
Poland was in ari anarcMcal conditiem. ' ^rreOtioit mid 
rebellion triumphed everywhere, and all ttat Sigid^d'Ootili 
do was to minimize the misdiief Ss muOh OS SfeibJe bV'''hlS 
moderation and courage. On foreign iftaiiS the* dj^iirs'had ' 
the mosit disastrous effect. The slmiiltaneous Sfttscbvy' 

had given Poland an unexampled opportunity M rtnderMtite 
tsardom for ever harmless. Biiffte necerekiy stM^”were ' 
never forthcoming and the diet remained abtofutehrmdiffereot 
to the triumphs of Zolfciewski and theothm grratgenetyfe wfo 
performed Brobdingnagian feats witt LaMpiitiah'attni^ ' At'thb' 
outbreak of the Thirty Years’Wsir Slgismubd prudeiiwli^ed ' 
with the emperor to counterpoise tlte unityd enorts WW TOfcs 
and the Protestonts. This policy WaS vtety 'beh'eficiid' tii’ the 
Catholic cause, as it diverted tlie Thrie from cMW to iWrth*" 
eastern Europe; yet, but for the self-safcrificii* 

Zolkiewski at Cecora arid of ChOdkiewici at ' 

have befen most ruinous to Poland. SMsnmi^ riffid vety 
suddenly'in Ms 66th year, leaving'two soiis,’^a*ttabk iffid'Jphh'' 
Casimir,'who succeeded him in rotatiim.. ' ’ '■ " ■ d » • < . '■ 
See ^ekeandn: 'HembowHld, THt 
(Pol.) (Ciacow, i8m) ; Staaialaw 

(Lemberg, i8m) ; lfi.^to(Steejta. ijA8^ 

SIOHASOlQElf, a town of Germany, chief town of'ihe'Priisaaii 
prmtap^ty of HoheuzoUern, on the right baht'(it Ae 'Dan^, '• 
5 § i- Tubiigen, on the raBway to Ulm. '"Pop.'ttMsi' 
castle'of the'Hohenzollerhs crowns a lilgfa ro^ abwre’ 
me rivM, and chntmns a collection of pictures, an expepniinmly 
mteresting museum (tefles, enamels, metal-Wortf’&el an 
armoury and. a library. On thp oppose bant''(jf lie^Danube 
“ere » a ww mohuihent to the Hohenzomii ttbd're^ m i8^ 

The divisidh’ of d&maringeii' 5 s' compldsed' bf & 'fern 

Bd. arid imf mably to i& to® 
narite'of HOhehiOlieril is M(i^' 'mnjfe 

ofS^:Ssgn^e«;tp;deS^ 3iM«£ 

^ Wi&l, l^hreriufd'lt^mltingen (#iirz^bmg 
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SlGNAIi (a word common in slightly difitrent forms to nearly 
all European lajigua^es, derived from tat stgr^m, a mark, sign), 
a means of transmitting Mormation, ^xordin^ io some pre¬ 
arranged system or code, in cases where a direct verbal or 
written statement is unnecessary, undesirable, or impracticable. 
The metl^ods employed vary with the circumstances and the 
purpo^ in view, and the medium into which the transmitted 
idea is translated may, consist of visible objects, sounds, motions, 
or indeed anything that is c^ble of affecting the senses, so 
lon^ as an understand^; has Men previously effected with the 
recipient «s to the meaning, involved. Any two persons may thus 
arrange a system for .the transmission of intell^ence between 
them, and secret codes of this kind, depending on the inflections 
of the voice, the accent on syllables or words, the arrangement 
of sentences, &c., have been so elaborated as to serve for the 
production of. phenomena such ..as are sometimes attributed 
to telepathy or thought transference. With the many pivate 
developments of such codes we are not here concerned, nor is it 
necess^,to attempt an explanation of the systems of drum-taps, 
smoke-fires, &c., by which certain primitive peoples are supposed 
to able to convey news over long distances with astonishing 
rapidity; the present article is conaned to giving an account of 
the organized methods of signalling employed at sea, in militmy 
operations and on railways, these being matters of practical 
public importanoe. 

Marine Signalling. — h. system of marine signals comprises 
diff^'ent methods of conveying orders or information to or from 
a ship in sight and within hearing, but at a distance too great 
to pumiit of hailii^—in other words, beyond tlie reach of the 
voice, even when aided by the speaking-trumpet- The necessity 
of some plan of rapidly conveying orders or intelligence to a 
distance was early recegnized. Polybius describes two methods, 
one proposed by Aeneas Tacticusmore than three centuries before 
Christ, and one perfected by himself, which, as any word could 
be spelled by it, anticipated the underlying principle of later 
systems. The signal codes of the ancients are believed to have 
been elaborate. Generally some kind of flag was used. Shields 
were also displayed in a preconcerted manner, as at the battle 
of Marathon, and some have imagined that the reflected rays of 
the sun were flashed from them as with the modem heliograph. 
In the middle ages flags, blanners and lanterns were used to 
distinguish-particular squadrons, and as marks of rank, as they are 
at present, also to call officers to the admiral, and to report 
sighting the enemy .and getting into danger, "nie invention of 
cannon made an important additbn to the means of signalling. 
In the instructions issued by Don Martin de Padilla in 1597 the 
use of guns, %hts and fires is mentioned. The introduction of 
the square r% permitted a further addition, timt of letting fall 
a sail a certam number 0^ times. Before the middle of the 17th 
century only a few stated orders and reports coold be made known 
by signalling. . Flags were used by day, and li§^, occasionally 
with guns, at night, l^e significatitm then, and for a long time 
after, depended upon the position in which the light or flag 
was (fispiayed. Orders, indeed, were as often as po^bie com- 
.municated by hoiUng pr even by means of bpats. As the size 
of ships increased the, inconvenience of both plans became 
intolerable. Some attribute the first attempt at a regular code 
to Admiral Sir William .t’enn (1621-1.670), put the credit of it is 
usually given to James 11 . when duke of York. Notwithstanding 
the, att^tion paid, to the subject by Paul Hoste and others, 
^lials continued strangely imperfect till late in the 18th century. 
IWarffs 1780 Admiral Kempenfelt devised a plan of flag-signal¬ 
ling which was the parent qi that now in use. Instead of in- 
dicatinjj _^erencl9s of meaniu^b)r varyi^ the positipn of a 
solitary he combined iliswct flags in pairs. About the 
beginning m ri^,.i9tb century w Popbam improved a 
niettiod of eprit^^ messages by flags proppsed by R. Hall 
Gdsrer (176^-18^3^ and , greatly incr^sed a ship’s power of 
cbnunupicating wiot, other^ ^ number; of mght and fog 
t|tat could be shpwn wa^ sdll very'r^tricted. In 1867 
an inflot^tien of prodigious importance was .zn^e by the adop¬ 
tion in db British navy of'Vice-Admiral (then Captain) Phflip 


Colomb’s flashing nrstem, on which he had been at work sinoe 
1858. 

In the British navy, which serves as a model to most 
others, visual signals are made with flags or pendants, the 
semaphore, flashing, and occasionally fireworks. Sound signals 
are made with fop;-homs, steam-whistles, sirens and guns. The 
number of flags in use in the naval code, comprising what is 
termed a “ set,” are 58, and consist of 26 alphabetical flags, 
10 numeral flags, 16 pendants and 6 special flags. Flag signals 
are divided mto three classes, to each of which is allotted a 
separate book. One class consists of two alphabetical flags, and 
refers to orders usual in the administration of a squadron, 
such as, for example, the flags LE, which might signify “ Captain 
repair on board flagship.” Another class consists of three 
alphabetical flags, which refer to a coded dictionary, wherein are 
words and short sentences likely to be required. The remaining 
refers to evolutionary orders for manceuvring, which have alpha¬ 
betical and numeral flags combined. The fli^s which constitute 
a signal are termed a “ hoist.” One or more hoists may be made 
at the same time. Although flag signalling is a slow method 
compared witli others, a fair rate can be attained with practice. 
For example, a signal involving 162 separate hoists has been re¬ 
peated at sight by 13 ships in company in 76 minutes. Semaphore 
signals are made by the extension of a man’s arms through a 
vertical plane, the different symbols being distinguished by the 
relative positions of the arms, which are never less than 45° apart. 
To render the signals more conspicuous the signaller usually 
holds a small flag on a stick in eadi hand, but all ships are fitted 
with mechanical semaphores, which can be worked by one man, 
and are visible several miles. Flag signalling being comparatively 
slow and laborious, the ordinary message work in a squadron 
is generally signalled by semaphore. The convenience of this 
method is enormous, and by way of example it may be of interent 
to mention a record message of 350 words which was ejgnalled 
to 21 ships simultaneously at the rate of 17 words per minute. 
Flogs being limited in size, and only distinguishable by their 
colour, signals by this means are not altogether satisfactory 
at long distances, even when the wind is suitable. For signalling 
at long range the Britisli navy employs a semaphore with arms 
from ^ to 12 ft. long mounted at the top of the mast and capable 
of bemg trained in any required direction, and worked from 
the de(£. Its range d^nds upon the clearness of the atmo¬ 
sphere, but instances are on record where a message ,by this 
means has been read at 16 to 18 m. 

Nkht signalling is carried out by means of “ flashing,” by 
which is meant me exposure and eclipse of a single light for 
short and long periods of time, representing the dots and dashes 
composing the required symbol. The dots and dashes can be 
made mechanically by an obscuring arrangement, or by electro¬ 
mechanical means where magnets do the work, or by simply 
switching on and off speciaUy manufactured electric lamps. 
The ordinary rate of signalling by flashing is from 7 to 10 words 
per minute. In the British navy^ as in the army, dots and dashes 
are short and long exposures of light; but with some nations the 
dots and dashes are short and long periods of darkness, the light 
punctuating the s;»ces between them. The British navy uses 
the European modification of the so-called Morse code used in 
telegraphy, but with special signs added suitabte to their code. 
The introduction of the “ dot and dash ” system into the British 
navy was entirely due to the perseverance of Vice-Atoirai 
Colomb, who, in spite of great opposition, and even after it had 
once been condemned on its first trial at sea, earned it through 
with the greatest success. The value of this innoiration made in 
1867 may be gauged by the fact that now it is possible to handle a 
fleet with ease and safety in darkness and fo^—a state of affairs 
which did not formerly exist. The simplicity of the ctet and 
dash principle is its best feature. JM the ^stem only requkes the 
exhibition m two elements it .may be used in a varied of different 
manners with a minimum of material,namely, by waving rite most 
conroicuous object at band through short and long arcs, by 
exhibiting two different shapes, each representing one of the 
elements, or (Epping a lantern in a bucket, and so on. Its 
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aduption has not only contributed very materially to the in¬ 
creased efficiency of the British navy, but it has been made 
optional fur use with the mercantile manne. Curiously enough, 
flashing is not to any great extent used in the navies of other 
countries which rely more on some system of coloured lights at 
night. This system generally takes the form of four or five 
double-coloured lanterns, which are suspended from some part of 
the mast in a vertical line. Each lantern generally contains a 
red and a white lamp, either of which can be switched on. 
By a suitable keyboard on deck any combination of these coloured 
lanterns can be shown. The advantage of this ^stem lies in the 
fact that each symbol is self-evident in its entirety, and docs not 
require an expert signalman to read it, as is the case with flashing, 
which is a progressive performance. 

For long distances at night the search-light, or some other 
high power electric arc light, is utilized on the flashing system. 
Dots and dashes are then made either by flashing the light 
directly on the object, or by waving the beam up and down for 
short and long periods of time. Sometimes when a convenient 
cloud is available the reflection of the beam has been read fur 
nearly 40 m., with land intervening between the two ships. In a 
fog signals arc made by the steam-whistle, fog-horn, siren or by 
guns. Except for the latter method the dot and dash system is 
employed in a similar manner to flashing a light Guns are some¬ 
times used in a fog for signalling, the signification being deter¬ 
mined by certain timed intervals between the discharges. The 
larger British ships are supplied with telegraph instruments for 
connexion with the shore, and heliographs are provided for land 
operations. Marine galvanometers are also provided, and can 
be used to communicate through submarine cables. To the 
various methods of naval signalling must be added wireless 
telegraphy, which in its application to .ships at sea bids fair to 
solve some problems hitherto impracticable. (See Telegraphy : 
IVireless.) 

The international code of signals, for use between ships 
of all natiom, is perhaps the best universal dictionary in exist¬ 
ence. By its means mariners can talk with great ease without 
knowing a word of one another’s language. By means of a few 
flags any question can be asked and answered. The number 
of international flags and pendants used with the international 
code is 27, consisting of a complete alphabet and a special 
pendant characteristic of the code. At night flashing may be 
used- (C.AG.B.; A. F.E.) 

Army Sj'gnaffmg.—Communication by visual signals between 
portions of an army is a comparatively recent development of 
military service. Actud signals were of course made in all ages 
of warfare, either specially agreed upon beforehand, such as a 
rocket or beacon, or of more general application, such as the 
old-fashioned wooden telegraph and the combinations of lights, 
&c.,used by savages on the N.W. frontier of India. But it was not 
until the middle years of the 19th century that military signalling 
proper, as a special duty of soldiers, became at all general. 
It was about the year 1865 that, owing to the initiative of Captain 
Philip Colomb, R.N., whose signal system had been adopted for 
his own service, the question of army signalling was seriously 
t^en up by the ^tish military authorities. A school of signal¬ 
ling was createjl-^ Chatham, and some time later all units of the 
line were directed to furnish men to be trained as sigimllers. 
At first a code book was used and the signals represented code 
words, but it was found better to revert to the telegraphic 
system of signalling by the Morse alphabet, amongst the unde¬ 
niable advantages of which was the fact that it was used both 
by the postal service and the telegraph units of Royal Engineers. 
T^nceforward, in e^er-increasing perfection, the work of 
signers has been a feature of almost every campaign of the 
British army. To the original flags have been added the helio¬ 
graph (for long-distance work), the semaphore is^stem of the 
Royal Navy (for very rapid sigrudling at short distances), and 
the lamps of various kinds for working by night, Fuu and 
detailed instructions for the proper performance of the work, 
which provide for almost every possible contingency, have been 
published and are enforced. 


T^ apparatus employed for signalling in the Britisli service 
consists of 11^, Urge and small, heliograph and lamp for night 
work. The distances at Vhich their signals can be read 
vary vefy considerably, the flags having but a* limited 
scope of usefulness, wl^t the range of a heliograph is very 
great indeed. Whether it be 10 m. or loo away, it has been found 
in practice that, given good sunlight, nothing but the presence 
of an intervem’ng physical obstacle, such as a ridge or wood, 
prevents communication. For shorter distances moonlight, and 
even artificial light, have on occasion been employed as tlje source 
of light. In northern Europe the use of the instrument is much 
restricted by climate, and, further, stretches of plain country, 
permitting of a line of vision between distant hills, are not often 
found. It is in the wilder parts of the earth, that is ^ say in 
colonial theatres of war, that the astonishing value of the helio¬ 
graph is displayed. In European warfare flag signalling is more 
usually employed. The flags in use are blue and wmte, the 
former for use with light, the latter for dark backgrounds. 



There is further a distinction between the “ small ” fli^, which 
is employed for semaphore messages and for rapid Morse over 
somewhat shorter distances, and the “large” flag, which is 
readable at a distance of 5 to 7 m., as against the maximum of 
4 m. allowed to the small flag. With a clear atmosphere these 
distances may be exceeded. The respective sizes of these flags 
are as follows large flag 3' x 3', pole ^ 6' long ; small flag 
2' X 2', pole 3' 6* long. The lamps used for night signalling are 
of many kin^. Officially only the “ lime light’’ and the “ Beg- 
bie ” lamps are recognized, but a considerable number of the • 
old-fashioned oil lamps is still in use, especially in the auxiliary 
forces, and many ex^iments have been made with acetylene. 
The lime light is obtained by raising a lime pencii to a white heat 
by forcir^ a jet of catygen through the flame of a spirit lamp. 
Tne strong light thus produced can hie read under favourable 
conditions at a distance of 15 m.; but the equipment of gas-bag, 
pressure-bag, and other accessories make the whole instrument 
rather cumbrous. The buU’s-iye lamp differs but slightly from 
the ordinary lantern of civil Iffe; it bums vegetable oil. The 
Begbie lamp, which bums kerosene, is rather 'more elaborate 'knd 
gives a whiter light. It was in use for many years in India 
before the objections made by the-authorities in England to 
certain features Of the lamp were withdrawn. All- t^ae lanlps 
when in use are set up on a tripod stand msd signals in 
the Morse alphabet are made by opening and Closing a 
shutter in front of the light, and thereby Showii^ long and 
sliort flashes. > • 



72 


The same principle is followed in the heliograph. This instru¬ 
ment, invented hy Sir Heniy C. Mance,.receives on a rtirror, 
and thence casts upon the distant station, the rays of the sun; 
the working of a small key controls the flashes by throwing the 
mirror slightly off its alignment and thus obscuring the light from 
the party reading signals. The fact that the heliograph requires 
sunl^;ht^ as mentioned above, militates against its employment 
in Great Britain, but where it is possible to use it it is by far 
the best means of signalling. Secrecy and rapidity are its chief 
advantages. An observer 6 m. distant would see none of its 
light irhe were more thw 50 yds. on one side of the exact align¬ 
ment, whereas a flag s^nal could be read from almost every 
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The Morse code employed in army .signalUiig is as follows: 



Pig. 2.—Heliograph (by permission of the Controller of H.M. 

Stationery Office). 

hill within range. None of the physical exertion required for 
fast signalling with the flag is required to manipulate the instru¬ 
ment at a high rate of speed. The whole apparatus is packed 
m a light and portable form. An alternative method of using 
the heliograph is to keep the rays permanently on the distant 
point, a shutter of some kind being used in front of it to produce 
obscurations. 

When in use the heliograph is fixed upon a tripod. A tangent 
screw (E) which moves the whole instrument (except the jointed 
arm L) turns the piirror in any direction. Metal U-shaped arms 
(C) carry the mirror (B), which k controlled by the vertical rod 
(J) and its clamping screw (K). The signalling mirror itself 
(usually Iwving a surface of 5 in. diameter) is of glass, an un- 
silvwed spot (R) being left in the centre. This root retains its 
position tlu-Qugh all movements in any plane. 'Ihe instrument 
is aligned by means of the sighting vane (P) fixed in the jointed 
arm L, and tbe mys of, the sun are then brought on to the distant 
station by turning thc horiamtal and vertical adjustments until 
the “ shadow spot ” cast by the unsilvered centre of the mirror 
appears on the vane. The heliograph is thus readv, and signals 
are niade by the depression and release ol the'“collar” (I) 
•which, with ibe pivoted arm (U, V), acts as a telegraph key. 
When the sim malas an angle of more than 120 degrees with the 
mhrpr and the distant station,a “duplex mirror” is used in 
place of the sighting VMM. The process of alignment is in this 
case a little more compUcaled. Various other means of makit^ 
dots and dashes ^re. referred to in the official work, rating from 
the “ collapsible drum ” hung on a mast to the rough but effec¬ 
tive improvisation h heiiugraph out of a shaving-glass. The 
employment of the beams of the search-light to make flashes on 
clouds is also a method pf signalling which has been in practice 
very effective. 
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The semaphore code used m tlie army is shown below: 
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Fig. ,— Semaphore (the 
liiin upright strokes represent 
the iomlor'B body, the thick 
strokes his arms). 
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In using this code the rignaller invariably faces his reader, as unless 
tliis were enforced each letter might be read as its opposite. In the 
above dia^m the appearance of the signals to the reader is shown 
thus the sender's right side only is .used for the letter A. ’ 

In sending a message, accuracy is ensured by various checks. 
The number of words in a message k the most valuable of these, 
as the receiving station’s number must agree before the message 
»s taken as correct. Each word or “ group ” sent by the Morse 
code must be “ answered ” before the sender passes on to another. 
All figures are checked by the “ clock check ” in which i is repre¬ 
sented by A, 2 by B and so on. All cipher “ groups ” are repeated 
back en bloc. There k an elaborate system of signals relating 
to the working of the line. The “ message form ” in use differs 
but slightly from the ordirtaiy form of the Post Office telegraphs. 
Signal stations in the field are classed as (a )" fb«'d " and “ mov¬ 
ing," the former connecting points of importance, or on a line of 
communications, the latter moving with the troops; (b) " ter¬ 
minal,” “ transmitting ” and “ centwd ” ; the first two require 
no definition, the last is irttende(j_ to send and receive mess^es 
in many directions. The “transmitting station" receives 
and sends on messages, arid consists in theory of two full " ter¬ 
minus," one to receive and one to send on. It k rarefy pos,sible 
in the field to work rapidly with less than five men at a trans¬ 
mitting and three at a terminal station. “ Central ” stations 
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are manned according to the number of stations with which they 
communicate. 

Signalling is used on most campaigns to« large extent. In the 
Tirah expedition, 1897 and 1898, one signal station received and 
sent, between the ist and i8th November, as many as 980 
messages by heliograph, some of which were 200 to 300 words in 
length. It is often used as an auxiliary to the field telegmph, 
especially in mountainous countries, and when the wire is liable 
to be cut and stolen by hostile natives. In the Waziri expedition, 
1881, communication was maintained direct for a distance of 
70 m. with a 5-in. heliograph. In the Boer War, 1899-1902, 
the .system of hcliographic signalling was employed very exten¬ 
sively by both sides. 

In Germany the first army signalling regulations only appeared in 
1002. The practice was, however, rapidly developed, and towards the 
end of the 1905 campaign in South-West Africa, 9 signalhng officers 
and 200 signallers were employed in that country. These msually 
worked in parties of -2 or 3, each party being protected by a few 
infantrymen or troopers. The apparatus used was heliograph by 
day and a very elaborate form of lamp by night, and work was carried 
on between posts separated by 60 and even 90 m. The signallers 
weie employed both with the mobile forces and in a permanent net¬ 
work of communication in the occupied territory. In tQoy-igoS 
Iresh signalling Regulations were issued to the home anny, and each 
com|iany, battery or squadron is now expected to find one station of 
three men, apart from the regimental and special instructors and 
stall. Some experiments were carried out at Meta to ascertain the 
mean distance at which signals made by a man lying down could be 
.seen, this being found to be about 1000 yds. The new rogulations 
allow ui the u.se of flag and lamp .signalling at 4 ill. instead of as 
formerly at i^. Three flags arc used, blue, white and yellow, and it 
IS stated that the last is the most frequently uselul ot the three. 

The enormous development of the field telegraph and telephone 
systems in the elaborate war of positions of 1904-1905 more or less 
crowded out, so to speak, visual signalhng on both sidas, and m any 
case the average illiterate Russian infantryman or the Cossack was 
not adaptable to signalhng needs. Only about one-quarter ol the 
signalling foice (which consisted exclusively of engineer troops) in 
Kuropatkin's array was employed iu optical work, the other three- 
quarters being assigned to telegrapli, wireless and telephone station 
work. The Itahaiis, who are no strangers to colonial warlarc, have 
a well-developed visual signalUng system. 

See British Official Training Manuals : Signetling (1907). 

Railway Signalling. —In railway phraseology the term “ signal” 
IS applied to a variety of hand motions and indications by lamps 
and other symbols, as well as to fixed signals; but only the 
last-named class—disks and semaphores, with lights, perman¬ 
ently fixed (on posts) at the side of the track—will be considered 
here. These may be divided into (i) interlocking signals, used 
at junctions and yards, and (2) block .signals, for maintaining an 
interval of space between trains following one another. In 
both classes the function of a signal is to inform the engine-driver 
whether or not he may proceed beyond the .signal, or on what 
conditions he may proceed, and it is essential to give him the 
information some seconds before it need be acted upon. 

The semaphore signal, which is now widely used, consists of 
an arm or blade about 5 ft. long extending horizontally, at 
right angles to the line of the track, from the top of a post 
(wood or iron) 15 to 30 ft, hi^h, and sometimes higher (fig. 4). 
This arm, turning on a spindle, is pulled down (“ off ”) to indicate 
that a train may pass it, the horizontal (or “ on ”) position 
indicating “ stop ” ; sometimes, as on the continent of Europe, 
use is made of the position of the arm in which it points diagonally 
upwards, and on one or two English lines the arm in the safety 
position hangs down perpendicu&ly, piarailel to, but a few inches 
away from, the pos^. A lamp is fixed to the side of the post about 
on a level with fhAiilade, and by the movement of the blade is 
made to show at l^t red for •' stop ” and green for go-ahead or 
“ all clear.” llw earlier practice, white for “ all clear,” still 
prevails largdy in Amehca. 

In the early days of railway signalling diree positions of the 
semaphore arm were recognized :—(i) Horizontal, or at right angles 
to the post, denoting danger ; (a) at a downward angle of 45 degrees, 
denoting caution ; (3) hanging vertically downwards or paraUel to 
the post, denoting all right. Cdtreaponding to the positton of the 
arm, three difierent lights were employed at night—red for danger, 
green for caution and white for all light. But now British railways 
make use of only two positions of the arm and two lights—the arm at 
right angles to tlie post and a red light, both signifying danger or 
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stop; and the arm atiaboul 60 degrees (or vertical, as iqpntioned 
above^ and a green light, both mcamng all right or proceed. It is 
better to abuush the use of white lights for signalling purposes. 
The reason is obvious. Thtre are many lights and lamps on the plat¬ 
forms, m signal-boxes and in the streets and housesndjacent to a rail¬ 
way ; and if white lights wcR tecogmzed as signals, a driver might 
mistake a light of this nature as a signal to proceed ; in iact, accidents 
iiave been caused iu tliis manner. A white light is not to be regarded 
as a danger signal, as is sometimes erroneously stated, but rather 
as no signal at all; and as there is a well-known rule to tlic eilect 
tliat " the absence of a signal at a place where a signal is ordmarily 
shown must be treated as a danger signal," it follows that a white 
light, when seen at a place where a red or green light ought to be 
visible, is to be treated as a danger signal, not liecausc a white 
hght per s» means danger, but because in such a case it denotes the 
absence of the proper signal. Some companies liave adopted a 
purple or small wlute hght as a “ danger " signal for shunting 
purposes in sidings and yards; but tlus praetice is not to,^ com¬ 
mended, since red should be the universal danger signal. 

Distant signds are used to make it unnecessary for an engine- 
driver to slacken his spieed in ca.se the stop {home) signal is 
obscured by fog or smoke, or is beyond a curve, or for any reason 
is not visible sufficiently far away. Encountering the distant 
signal at a point 400 to 800 yds. before reaching the home signal, 
he is informed by its position that he may expect to find the latter 
in the same (xisition ; if it is ‘‘ off ” he passes it, knowing that 
the home signal must lie in the same position, but if it Ls at 
danger he proeeeds cautiously, prepared to stop at the home 
signal, if neeessary. The arm of a distant signal usiially has a 
fish-tail end. In Great Britain its colour indications arc generally 
the same as foi the home signal, but occasionally it shows yellow, 
and on some lines it is distinguished at night by an angular band 
of light, shaped like a fish-tail, which appears by the side of the 
red or green light. In America its night colour-indication is 
made different from that of the home signal. Thus, where white 
is used to indicate all clear (in both home and distant) the distant 
arm, when horizontal, shows a green light; where green is the all- 
clear colour a horizontal distant shows either a yellow light or 
(on one road) a red and a green light side by side. Two lights 
for a single arm, giving their indication by position as well as 
colour, have been used to a limited extent for both home and 
distant signals. Dtearf signals (a in fig. 5) are used for very slow 
movements, .such as those to or from a sidinp;. Their blades are 
about I ft. long, and the posts abou1^4 ft. high ; the lower arm 
on po.st c being for slow moi'ements, is also frequently made 
shorter than the upper one. Where more than two full-sized 
arms are used on a post, the custom in America is to have the 
upper arm indicate for the track at the extreme right, and the 
others in the order in which the tracks lie ; in Great Britain the 
opposite rule prevails, the upper arm 
indicating for the extreme left. But the 
signals controlling a large number of 
parallel or diverging tracks are preferably 
arranged side by side, often on a narrow 
overhead bridge or gantry spanning the 
tracks. 

All the switches and locks are con¬ 
nected with the signal cabin by iron rods 
(channel-iron or gas-pipe) supported 
(usually near the ground and often 
covered by boxing) on small grooved 
wheels set at suitable distances apart. 

The foundations of these supports are of 
wood, cast iron or concrete. Concrete 
foundations are comparatively recent, but 
are cheap and durable. For signals (but 
not for points) wire connexions are uni¬ 
versal in England, and are usual in 
America, being cheaper than rods. In 
changing the direction of a line of rodding 
a bell-crank is used, but with a wire a 
piece of chain is inserted and run round 
a grooved pulley. Wire connexions are shown at a and b, fig. 4, 
the main or “ front ” wire being attached at a. By this 
the signalman moves the arm down to the indined or go- 
1 ahead position, to do which he has to lift the oninter- 
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signal. Red glass; 
G, green glass. 
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weight t. If the wire should break, the counter-weight would 
restore the arm to the horizontal (stop) position, and*'thus 
prevent the unauthorized pass^e of « train; and in case of 
failure of the rod 1, the iron spectacle s would act as»u safety 
counter-weight, llje back-wire b is added to ensure quick 
movement of the arm, but is not common in England. Long 
lines of rigid connexions arc “ compensated ” for expansion and 
contraction due to dianges in temperature by tlie introduction 
of bell-cranks or rocker-arms. With wire connexions compen¬ 
sation is difficult, and many plans have been tried. The most 
satisfactory devices are those in which the connexion, in tlie 
cabin, between the wire and the lever Is broken when the signal 
is in the horizontal position. The wire is kept taut by a weight 
or spring, and at each new movement the lever (if the wire has 
lengthened or shortened) grips it at a new place. 

So early as 1846 it became a common practice in England to 
concentrate the levers for working tlie points and signals of a 
station in one or more cabins, and the necessity of 
interlocking soon became evident to prevent simul¬ 
taneous signals being given over conflicting routes, or 
for a route not yet prepared to receive the train. In large 
terminals concentration and interlocking arc essential to rapid 
movements of trains and economical use of ground. 

Fig. 5 shows a typical arrangement of interlocked signals, the 
principle being the same whctiier a yard has one set of points or 
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-Interlocked signals (.\mcrican practice, signals at right track, 
and arms at nght ol post). 


a hundred. The signals (at a, b, and c) arc of the semaphore 
pattern. For the four signals and one pair of points there are, 
in the second storey of the cabin C, five levers. Each signal arm 
stands normally in the horizontal position, indicating stop. To 
permit a train to pass from A to B the signalman moves the arm 
of signal i to an inclined position (60 degrees to 75 degrety down¬ 
wards) ; and the interlocking of tlie levers prevents this move¬ 
ment unless it can safely be made. If a has been changed to 
permit a movement from S to B, or if the points * have been set 
for such a movement, or if eitlier signal on post c has been lowered, 
the lever for b is immovable. In like manner, to incline tlie arm 
of signal o for a movement from S to B it is first necessary to have 
the points set for track S, and to have the levers of all tlie other 
signals in the normal (stop) position. A sixth lever, suitably 
interlocked, works a lock bar, wliich engages with the head rod of 
the points; it is connected to the lo^ through the “ detector 
bar,” d, Tliis bar, lying alongside of and close to the rail, must 
move upwards when the points lock is being moved eitlier to 
lock or to unlock ; aiid being made of such a lengtli that it is 
never entirely free of the wheels of any car or engine standing or 
moving over it, it is held down by the flanges, and the signalman 
is prevented from inadvertently changing the points when a 
tram is passing. At r is a throw-ofi or derailing switch (“ catch- 
points ”). When X is set for the passage of trains on the main 
line, r, connected to the same lever, is open; so that if a car, 
left on the side track unattended, should be accidentally moved 
from its position, if could not run foul of tlie main track. 

The function of the interlocking machine is to prevent the 
simultaneous display of conflicting signals, or the display of a 
signal over points that are not set accordingly. The most 
common forms of interlocking have the locking bars arranged in 
a horizontal plane; but for ease of description we may take one 
having them arranged vertically, the principle being the same. 
The diagram (fig. 6) shows a section with a side view of one lever. 
A machine consists of as many levers, placed side by side, as 
there are points and signals to be moved, though in some cases 
two pairs of points are moved simultaneously by a single lever, 
and two or more separate arms on the same post may be so 


arranged that either one of them will be moved by the same 
lever, the position of the point connexions being made to govern 
the selection of the arm to be moved. A switch rod would be 
connected to this lever at 
H ; the lever K is for use 
where a signal is con¬ 
nected by two wires, as 
before described. The 
lever is held in each of 
its two positions by the 
catch rod V, which en¬ 
gages with notches in the 
.segment B. When the 
signalman, preparatory to 
lowering a signal, grasps 
the lever at its upper end, 
he moves thisrod upwards, 
and in so doing actuates 
the interlocking, through 
the tappet N, attached at 
T. Lifting the tappet locks 
all levers which need to be 
locked to make it safe to 
move this one. In pulling 
over the lever the rocker 
R is also pulled ; 
but the slot in it 
is radial to the 
centre on which 
the. lever turns, 
so tliat during the 
stroke N remains 
motionless. On 
tlie completion of 
the stroke and the dropping of V, N is raised still farther, 
and this unlocks such levers as should be unlocked after 
this lever is pulled (“ cleared ’’ or “ reversed ”). It will be 
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Fig. 0.—Signal Lever, with Mechanical 
Interlocking. 


seen that whenever the tappet N of any lever is locked in the 



Fig. 7.—Interlocking Frame. 

position shown in the figure, it is impossible to raise V, and 

therefore impossible to move the lever. ,, , 

The action of tappet N may be understood by reference to 
fig. 7. A tappet, say 3, slides vertically in a planed recess m the 
locking plate, being held in place by strips G and K. Transverse 
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grooves N, O, P, carry dogs, such as J. Two dogs may be con¬ 
nected together by bars, R. The dogs are held in place by 
straps Y (fig. 6). Locking is effected by sliding the dogs horizon¬ 
tally : for example, dog J has been pushed into the notch in 
tappet I, holding it in the normal position. If tappet 2 were 
raised, its notch would come opposite dog J ; and then the 
lifting of I would lock 2 by pushing J to the left. By means of 
horizontal rod R, the lifting of i also locks 4. If 4 were already 
up, it would be impossible to lift i. 

Switch and signal machines are sometimes worked by com¬ 
pressed air, or electric or hydraulic power. The use of piower 
makes it possible to move points at a greater distance 
'inter- ^ cabin than is permissible with manual 

locUBg. power. Tlie most widely used apparatus is the electro- 
pneumatic, by which the points and signals are moved 
by compres.sed air at 70 lb per sq. in., a cylinder with piston being 
fixed at each signal or switch. From a compressor near the 
cabin, air is conveyed in iron pipes buried in the ground. 
The valves admitting air to a cylinder are controlled by electro¬ 
magnets, the wires of which are laid from the cabin underground. 
Kach switch or signal, on completing a movement, sends an 
electric impulse to the cabin, and the interlocking is 
controlled by this “ return.” In the machine the 
” levers ” are very small and light, their essential 
function being to open and close electric circuits. This 
is performed through the medium of a long shaft placed 


aneous with the advent of the railway, the possibility of a block 
system was early recognized; but its introduction was retarded 
by the great cost of employing attendants at every block station. 
But as traffic increased, the time-interval system proved in¬ 
adequate ; and in the United Kingdom the block system is now 
practically universal, while in America it is in use on mgpy 
thousand miles of line. In “ permissive blocking ” a second train 
is allowed to enter a block section before the first has cleared it, 
the engine-man being required so to control his speed that if 
the first train be unexpectedly stopped he can himself stop 
before coming into collision with it. It thus violates the Sssential 
condition of true block signalling. 

The manual ” block " system in use at the present day in no 
way differs from that devised by W. F. Cooke iii 1842, except so far 
as the details and designs of the telegraphic insitrumentsetie con¬ 
cerned. Cooke used a single-needle instrument giving two indi¬ 
cations—the needle to the left signifying " line clear ” to the right, 

" line blocked "; the instrument was also available for speawng 
purposes. The instruments employed in Great Britain consist eu- 
two dials—one for the up line and one for the down—and a bell. 
They may be divided into two main classes, those requiting one wire, 
and those requiring three wires lor each double line of rails. The dials 
of the oue-wire instruments give only two indications, namely," line 
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•horizontally with its end towards the operator, which 
is revolved on its axis through 60 degrees of a circle. 

This shaft actuates the interlocking, which Is in g _ 

principle the same as that already described ; and it 
opens and closes the electric circuits, governing the 
admission of air to cylinders, by means of simple metal contact 
strips rubbing on sections of its surface. The high-pressure 
macliinc has been used with hydraulic power, instead of 
pneumatic, and with electrical interlocking instead of 
mccJianical. 

Interlocking apparatus worked by comprcs.sed air at low 
pre.ssure (15 ft> per sq. in.), and with no electrical features, is 
in ij.se on .some lines in America and has been introduced into 
England. In place of an electromagnet for admitting compressed 
air to the cylinders, a rubber diaphragm 8 in. in diameter is used. 

This is lifted by air at 7 lb pressure, this pressure being con¬ 
veyed from a cabin, distant 500 ft. or more, in one or two seconds. 

As in the electro-pneumatic machine, the lever of a switch cannot 
complete its stroke until the switch has actually moved home 
and conveyed a “ return indication ” to the cabin. Pneumatic 
apparatus of other designs is in use to a limited extent. 

Pneumatic interlockuigs are costly to instal, and, depending 
on an unfailing source of power, have not been much used at iso¬ 
lated places, except on railways where an air-pipe is installed for 
block signals ; but at large yards the pneumatic machines have 
been made a means of economy, because one attendant can 
manage as many levers as can two or three in a manual power 
machine. Moreover, a single lever will work two or more 
switches, locks, fkc., simultaneously, where desirable. The 
ab.sence of outdoor connexions above ground is also an advantage. 

Since about 1900 electric power has come into use for working 
both points and signals. A motor, with gearing and cranks, is 
fixed to the sleepers at each pair of points, the power is conveyed 
from the cabin by underground wires, the locking is of common 
mechanical types, and, in general, the system is similar to 
pneumatic systems except in the source of power. By using 
accumulators, charged by dynamos run by gasoline engines, or 
by a travelling powej-car, the co.st of power is reduced to a 
very low figure, so that power-interlocking becomes economical 
at small as well as large stations. 

The essence of block signalling is a simple regulation forbidding I interconnected by “ slotting ” apparatus that C couldmotilower 
a train to start from station A until the last preceding train has ' his distant sign^ unless B’s starting signal was ^ while 
passed station B; thus a space interval is maintained i B by the act of raising his starting arm would necessarily 
^^oi. between each train, instead of the time-interval that I throw C’s distant arm to '* danger.” In America many block 
was relied upon in the early days of railways. As the ! stations have only the home signal, even at stations where 
introduction of the telegraph was almost or quite contempor- 1 there are points and sidings, and on double-track lines the block 


-Block signals,. (F-nglisIi practice, trains run on left-hand track, 
signals at Iclt ot track, arms on Icit of post). 

clear " and " train on line " or “ line blocked," the latter being the 
normal indication, even when there is no train in the section. The 
three-wire instrument has the advantage of mi-ing three indications 
on the dial, namely, " line clear," " line closed " and " train on line," 
the normal indication being " line closed." The one-wire instru¬ 
ment differs from the three-wire in that the indicator is moved, over 
to tlie different positions by a momentary current, and is then held 
there by induced magnetism, tlie wire b^ig then free lor any, suc¬ 
ceeding signals. In the three-wire apparatus there is a separate 
wire, with an instrument at each end for the up hue; the same for. 
the down line; and a wire for the bell, which is common to both 
lines. When no current is lluwmg, the Ihdicator is vertical, meaning 
" bne blocked or clo.sed." When a current is sent along one oi the 
wires, the deflections to the right or left, according tc the polari^ 
of the current, mean " line clear " or " train on line " respectively. 
Some dial instruments are made with needles, some with small didm, 
some with miniatuie semaphores to pve the necessary indications, 
but the effect is the some. The block instruments and bells should 
not, as a rule, be used for .speaking purposes; but on a few subsidiary 
railways, block working is effected by means of ordinary single- 
needle telegraphic instruments, or by telephone, the drawback to such 
an arrangement being that the si^alnm has no indication before 
him to remind him of the condition of the line. 

Fig. 8 shows the signals at a typical English station, which 
may be called B. Notice having been received over the blodc 
telegraph that a train is coming from A (on the up track), the 
signalman in the cabin, i, lowers the home signal k ; and (if the 
block section from B to C is clear of trains) he lowers the starting 
signal, s, also, llie function of a distant sigiml d has already 
been described; it is mecham'cally impossible for it to be lowered 
unless k has previously been lowered. The relation of the sknals 
to the “ crossover road ” xx is the same in principle as is shown 
in fig. 5. Dwarf or disk signals such as would be used for the 
siding T or the crossover xx are omitted from the sketch. Where 
the sections are very short, the starting signal of one section is 
often placed on the same post as the distant signal of the next. 
Thus, supposing B and C to be very close to each other, B^a 
starting signal would be on the same post as C’s distant 'S%nal, 
the latter being below the fomor, uid the two would iM 10 
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tel^apbtng for both is done on a single Morse circuit. In the 
United Kingdom the practice is to have separate apparatus and 
separate wires for each track. • > 

In the simple block system it is clearly possible for a signal¬ 
man, through carelessness, forgetfulness, or other cause, and in 
Lock-taa- indications of his telegraph instruments, 

' so to lower his signals os to admit a second train into the 
block section before the first has left it, and that without 
the driver of either train being aware of the fact. To eliminate 
as far as possible the chance of such an occurrence, which is 
directly* opposed to the easence of the block system and may 
obviously lead to a collision, the locking of the mechanical 
signals with the electrical block instruments was introduced 
in lingland by W. R. Sykes about 1876, the apparatus being 
so arranged that a signalman at one end of a section is physically 
unable to lower his signals to let a train enter that section until 
they have been released electrically from the cabin at the other 
end. The starting signal at a blodc section A cannot be lowered 
until the sinalman at the next station B, by means of on electric 
circuit, unlocks the lever in connexion with it. In so doing he 
breaks the unlocking circuit at his own station, and this break is 
restored only on the arrival of the train for which the unlocking 
was performed, the wheels of the train acting through a lever 
or by a short rail circuit. Valuable improvements have been 
made in this machine by Patenall, Coleman and others, and these 
are in use in America, where the system is known us the “ con¬ 
trolled manual.” The passage of a train is also made to set a 
signal at “ stop ” automatically, by disconnecting the rod 
between the signal and its lever. The connexion cannot be 
rc.stored by the signalman; it mu-st be done by an electro-magnet 
brought into action by the train as it passes the next block 
station. 

The block .system is used on single a.s well as on double lines. 
In the United Kingdom and in Australia the means for pre- 
venting collisions between trains running towards 
tytim. other on single-track railway is the “ staff 

system.” The staff, suitably inscribed, is delivered 
to the engine-driver at station A, and constitutes his authority 
to occupy the main track between that station and station B. 
On reaching B he surrenders the staff, and receives another one 
which gives him the right* to the road between B and C. If 
there are two or more trains to be moved, all except the last 
one receive tickets, which belong to that particular staff. The 
staff system requires no telegraph; but to obviate the incon¬ 
venience of sometimes finding the staff at the wrong end of the 
road, electric staff apparatus has been devised. Staffs (or tablets) 
in any desired number are kept at each of the two stations, and 
are locked in a cabinet automatically controlled, through 
electro-magnets, by apparatus in the cabinet at the other station; 
and a .staff (or tablet) being taken out at one .station, a second one 
cannot be taken out at either station until thi.s fimt one is re¬ 
turned to the magazine at one station or the other. Thus there 
is a complete block system. By simple “ catching apparatus ” 
on the engine, staffs or tablets may be delivered to trains moving 
, at a good speed. 

The signals so far described depend for their operation, either 
adiolly or partially, on human agency, but there are others, 
. commonly known as “ autometic,” which arc worked 

(ijtoaia * by the trains themselves, without human intervention. 

Such signals, as a rule, are so arranged that normally 
they are constrained to stand at “ safety,” instead of in the 
” danger ” position, which, like ordinary signals, they assume 
if left to themselves ; but as a train enters a block section the 
constjraint on the signals that ^ard it is removed and they 
return to the dani^r position, which they retain till the train has 
passed through. To effect this result an electrical track circuit 
or rail circuit is employed, in conjunction with some form of 
power to put the sig^hng devices to safety. Live-wire circuits 
were iormeity employed, but are now generally abandoned. 
The current from a battery b (fig. 9) passes along the rails of one 
side of the track to tlie signal s and returns along the other rails 
through a relay. If the current through this relay is stopped in 


any way, whether by failure of the battery or bv a short circuit 
caused by the presence of a train or vehicle with metal wheels 
connected by metal aides on any part of the block section, its 
electro-mafpif^t is de-energized, and its armature drops, removing 
the constraint which kept the signals at .safety and allowing them 
to move to danger. When the train has passed through the block 



I'lu. y. - Automatic electric block .signal, with rail circuit. 


section the current is restored and the signals are forced back to 
show safety. The current used for the track circuit must be of 
low tension, because of the imperfect insulation, and as a rule 
the ballast must not be allowed to touch the rails and must be 
free from iron or other conducting .substance. At each rail joint 
a wire is used to secure electrical continuity, and at the ends of 
each block sect ion there are insulating joints in the track. Block 
sections more than about i m. long are commonly divided into 
two or more ciraiits, connected together by relays; but usually 
they are made under 1 m. in len^h and often on intra-urban 
railways very much less, so that many more trains can be passed 
over tile line in n given time than is possible with ordinary 
block sigiudling. At points the track circuit is run through a 
circuit breaker, so that the “ opening ” of the points sets the 
signal for the section. The circuit is also led through the rails 
of the siding so to as they foul the main track. An indicator at 
each switch gives visual or audible warning of an approaching 
train. 

The signals themselves have been devised to work by clock¬ 
work, by electricity—obtained, not from the track circuit, but 
from a power station, or from non-freezing biitteries at each po.st, 
or from accumulators charged by dynamos situated, say, every 
10 m. along the line—and by pneumatic power, either com¬ 
pressed atmospheric air laid on from a main or carbonic acid gas 
.stored in a tank at thp foot of 
the posts, each tank furnishing 
power for several thousand'lthove- 
ments of the signal arm. A clock¬ 
work signal is shown in fig. jo. 
When an electro-magnet in tiie rail 
circuit drops its armature, the 
mechanism is released and causes 
the disk to turn and indicate stop. 
On the restoration of the current 
the disk makes another quarter 


Flo. 10.—Signal movotl hv 
clockwork (Union). 

turn and then shows only its edge to the approaching train, 
indicating “ all clear.” 

The enclosed disk signal, commonly called a “ banjo ” (fig. ii), 
is a circular box about 4 ft. in diameter, with a glass-covered 
opening, behind which a red disc is shown to indicate stop. 
The disk, very li^t, made of cloth stretched over a wire, or of 
aluminium, is supported on a spindle, which is delicately balanced 
on a pivot .so lhat the closing of an electro-magnet lifts the disk 



FlO. il.—^Enflo-sed disk 
signal (Hall). 






SIGNATURE 77 


away from the window and thus indicates “ all clear.” On the 
withdrawal or failure of the current the disk falls by gravity to 
the “ stop ” position. A local battery is.used, with a relay, the 
rail circuit not being strong enough to lift the disk. In the 
electro-pneumatic system a full-size semaphore is used. Com¬ 
pressed air, from pumps situated at intervals of lo to 20 m., 
is conveyed along tbe line in an iron pipe, and is supplied to a 
cylinder at each signal, exactly as in pneumatic interlocking, 
before described. The rail circuit, when complete, maintains 
pressure in a cylinder, holding the signal “off.” On the entrance 
of a train or the failure of the current, the air is liberated and the 
signal arm is carried by gravity to the “ stop ” position. 

Automatic signals are sometimes made to stand normally 
(when no train is in the section) in the “ stop ” position. The 
local circuit is connected with the rail circuit so that it is closed 
only when a train is approaching witliin, say, i m. With the rail 
circuit, distant signals are'controlled, without a line wire, by 
means of a polarized relay. Each signal, when cleared, clianges 
the polarity of the rail circuit for the next section in its rear, and 
this, by the polarized relay, closes the local circuit of the distant 
signal, without affecting the home signal for that section. 

Automatic signals are used in America on a few single lines. 
The signal at A for the line AB is arranged as before described ; 
and the signal at B, for movements in the opposite direction, is 
worked by nteans of a line wire from A, strung on poles. When 
a section is occupied, signals are set two sections away, so as to 
•provide against the simultaneous entry of two trains. 

Une ol the chief causes of anxiety and diluculty in the working 
of railway trafiic is fog, wliich inactically blots out the whole system 
_ of vi.sible signals, so that while the block telegraph rc- 

mfroMlIInt tnains, the means of communicating tire necessary in- 
* stmetions to the driver are no lunger effective. Ilelay and 

confusion immediately arise; and in order to secure safety, speed 
has to be lessened, trains have to bo reduced in number, and a 
system of “ fog-signalling ” introduced. In England, especially 
around London, ekiboratc arrangements have to Sc made. “ Fog- 
signaliiug " consists in the employment of audible signals, or de¬ 
tonators, to convey to drivers the information ordinarily imparted 
by the visible or semaphore signals. As soon as jjossiblc alter a fog 
comes on, a man is stationed at the foot of each distant signal, and 
generally of eacli home signal also, who by means ol detonators, red 
and green flags and a hand-lamp, conveys information to the driver 
of every train as to tire position of the semaphore arm. A detonator 
is a small flat metal case about 2 in. in diameter and I in. deep, 
furnished with two leaden ears or clips which can be easily bent down 
to grip tire bead of the rail. The case contains some detonating 
composition, which readily explodes with a loud report when a whetd 
passes over it. As soon as a signal arm is raised to " danger,” tlie 
fogn^ places upon one ol the rails of the track to which the signal 
applies two detonators, or in the case of a new and improved class ol 
detonator which contains two separate cliarges in one ca.se, one 
detonator, and at the same time exhibits a red flag or light to the 
driver of an approaching train. The engine of a train passing over 
the detonators explodes them, the noise so made being suflicient to 
TOprise the driver that the signal, though invisible to him, is at 
danger, and he then should act in the same way as if he had seen 
the signal. If, however, the signal arm should be lowered to the 
" all-right ” position before a train reaches it, the logman should 
immediately remove tile detonators and exhibit a green flag or 
lamp, replacing the detonators as soon as tlie signal is again raised 
to danger. As a rule the logmen are drawn from the ranks of the 
permanent-way men, who otherwise would be idle. But if, as 
sometimes happens, a log continues for several days, great difliculty 
is experienced in obtaining suflicient men to carry on this important 
duty without undue prolougation of their hours of work. When 
this happen-s, signalmen, shunters, porters, yardsmen and even clerks 
may liave to be called on to take a turn at “ fogging.” Some 
Gompanies have adopted mechanical apphances, whereby a man can 
place a detonator upon a line of rails or remove it while standing at a 
distance away from the track, thus enabUng him to attend to more 
tlian one line without danger to himself. The cost of detonators often 
amounts to a considerable sum ; and an apparatus called an ecotio- 
mizer has been introduced, whereby the explosion ol one detonator 
removes the second from the rails before the wheels reach it. As it is 
only necessary for one detonator to explode, the object of placing 
two on the rails being merely to guard against a miss-fire, consider¬ 
able saving can thus be efiected. Many attempts have been made to 
dewgn a mechanical apparatus for conveying to a driver tlw re¬ 
quisite information as to the state of the signaU during a fog, and for 
enabling the logmen to be dispensed with. Such inventioiis usually 
consist of two parts, namely (1) an inclined plane or block or trigger, 
placed on the permanent way alongside the track or between the 
rails, and working in connexion wifJi the arm of the .signal; and (*) a 


lever or rod cuanecteil with the steam-whistle, or an clectj^c bell or 
indii^tur on the foot-plate, and depending Irom the under-side of the 
engine in such a pusftion as to come iu contact with the apparatus on 
the ground, when the latter is raised above tin- level of tlie rails. 
Most of Uie proposed systems only give an indication when the signal 
is at danger, and are jpleut when ^ signal is ofl. This is contrary 
to good piactice, which requires tliat a driver should receive a positive 
indication both when the signal is " off " as well as when it is " on." 

If this is not done, a driver may, if the signal is " off " and if the fog 
is thick, be unaware that be lias ;>assed tbeasignid, and not know 
what put of the line he has reached. The absence of a signal at a 
place whore a signal is usually exliihited should invariably be taken 
to mean danger. Fog signalling machines that depend on tlie ex¬ 
plosion of detonators or cartridges liave the drawback IJiat tliey 
require reclmrging after a certain number of explosions, varying with 
the nature aud size of tlie machuie. Fven when a satisfactnry form 
of appliance lias been discovered, the manner of using it is by no 
means simple. It is clearly no use placing such an app^tus im¬ 
mediately alongside a stop signal, as the driver would receive the 
intimation too mte for him to be able to stop at the required spot. 
To place devices of this description at or near every stop signal m a 
large station or busy junction would involve a multiphcatiou of wires 
or rods wliich is undesirable. Every such apparatus should certainly 
be capable of giving an " all-right" signal as well as a ” danger " 
signal. It requires very careful maintenance, and should be in regular 
daily use to ensure its efficiency. 

llie fundamental principles of railway signalling are simple, 
but the development of the science has called for much study 
and a large money outlay. On every railway of any 
consequence the problems of safety, economy 
convenience are involved, one with another, 
cannot be perfectly solved. Even so fundamental a 
duty as that of guarding the safety of life and limb is a relative 
one when we have to consider whether a certain expenditure is 
justifiable for a given safety device. Having good discipline 
and foregoing the advantages of high speed, many a manager 
has successfully deferred the introduction of signals ; others, 
having to meet severe competition, or, in Great Britain, under 
the pressure of the government, have been forced to adopt the 
most complete apparatus at great cost. In large city terminal 
stations, where additions to the space are out of the question, 
interlocking is necessary for economy of time and latour, as, 
indeed, it is in a less decree at smaller stations also ; as a measure 
of safety, however, it is desirable at even the smsdlest, and the 
wise manager extends its use as fast as he is financially able. 
At crossings at grade level of one rSilway with another, and at 
drawbridges, interlocked signals with derailing switches obviate 
the necessity of stopping all the trains, as formerly was requited 
by law everywhere in America, and saving a stop saves money. 
The block system was introduced primarily for safety, but 
where trains are frequent it becomes also an element of economy. 
Without it trains must usually be run at least five minutes ap^ 
(many managers deem seven or ten minutes the shortest safe 
interval for general use), but with it the interval may be reduced 
to three minutes, or less, according to tlie shortness of the block 
sections. With automatic signals trains are safely run at high 
speed only tint, apart, and on urban lines the distance between 
them may be only a few hundred yards. (B. B. A.: H. M. R.) 

SIGNATUBE (through Fr. from Lat. sigtuUura, sigmre, to 
sign, signum, mark, token, sign), a distinguishing sign or mark, • 
especially the name, or something representing the name, of a 
pierson used by him as affixed to a document or other writing to 
show that it has been written by him or made in accordwee 
with hLs wishes or directions (see Autograph, Monogram, &c.). 

In the early sense of sometliing which “ signifies,” t.e. marks a 
condition, quality or meaning, the word was formerly also used 
widely, but now chiefly in technical applications. In old medical 
theory, plants and minerals were supposed to be marked l^soDke 
natui^ dl^ or symbol which indicated the particular medieinal 
use to wmch they could be put; thus yellow flowers were to 
be used for jaundice, the “ soorpion^gTa3s,’^ the <dd name of 
the fmget-me-not, was efficacious for the bite of the scorpion; 
many superstitions were based on the human shape of tiie roots 
of the mandrske or mandragora; the bloodstone was taJren 
to be a cure for hemorrhage; this theory was known as the 
“ doctrine of signatures.” (See T. J. Pettigrew, SwpersUtum 
conneeUd with M«dicin$ or .Surgery, iiH4,) In printing or book- 
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binding liie “ signatjre ” is a letter or figureiplaced at the bottom 
of the first page of a section of a book, as afi assistance t« the 
binder in folding and arranging the «seclions consecutively; 
hence it is used of a sheet ready folded. In music it is the term 
applied to the signs affixed at the beginning»of the stave showing 
the key or tonality and the time or rhythm (see Musical Nota¬ 
tion), 

SIGN-BOARD, strictly a board placed or hung before any 
building to designate its character. The French enseigne in¬ 
dicates its essential connexion with what is known in English as 
a flag (H-v), and in France banners not infrequently took the 
place of sign-boards in the middle ages. Sign-boards, however, 
are best known in the shape of painted or carved advertisements 
for shops, inns, &c., they are in fact one of various emblematic 
method^'u.sed from time immemorial for publicly calling atten¬ 
tion to the place to which they refer. The ancient Egyptians and 
Greeks are known to have used signs, and many Roman examples 
are preserved, among them the widely-recognized bush to in¬ 
dicate a tavern, from which is derived the proverb “ Good wine 
needs no bush.” In some cases, .such as the bush, or the three 
balls of pawnbrokers, certain signs became identified with 
certain tr^es, but apart from these the emblems employed by 
traders—evolving often into trade-marks—may in great part 
be grouped according to their various origins. Thus, at an early 
period the cross or other sign of a religious character was used 
to attract Christians, whereas the sign of the sun or the moon 
would serve the same purpose for jiagans. ].ater, the adaptation 
of the coats of arms or badges of noble families became common ; 
these would be described by the people without consideration 
of the language of heraldry, and thus sucli signs as the Red Lion, 
the Green Dragon, &c., have become familiar. Another class 
of sign was that which exhibited merely persons employed in 
the various trades, or objects typical of them, but in huge towns 
where many practised the same trade, and especially, as was 
often the case, where these congregated mainly in the same 
street, such signs did not provide sufficient distinction. Thus 
a variety of devices came into existence—sometimes the trader 
used a rebus on his own name {e.g. two cocks for the name of 
Cox); sometimes he adopted any figure of an animal or other 
of^ect; or portrait of a well-known person, which he considered 
likely to attract attention, finally we have the common associa¬ 
tion of two heterogeneous objects, which (apart from those 
representing a rebus) were in some cases merely a whimsical 
combination, but in others arose from a popular misconception 
of the sign itself {e.g. the combination of the “ leg and star ” 
may have originated in a representation of the insignia of the 
garter), or from corruption in popular speech {e.g. the com¬ 
bination “ goat and compasses ” is said by some to be a corrup¬ 
tion of " God encompasses ”). Whereas the use of signs was 
generally optional, publicans were on a different footing from 
other traders in this respect. As early as the 14th century there 
was a law in England compelling them to exhibit signs, for in 
1393 the prosecution of a publican for not doing so is recorded. 
In France edicts were directed to the .same end in 1567 and 1577. 

, Since the object of sign-boards was to attract the public, they 
were often of an elaborate character. Not only were the signs 
themselves large and sometimes of great artistic merit (especially 
in the i6th and 17th centuries, when they reached their greatest 
vt^e) but the posts or metal supports protruding from the 
houses over the street, from which Ae signs were swung, were 
often elaborately worked, and many beautiful examples of 
wrought-iron supports survive both in England and on the 
Continent. The signs were a prominent feature of the streets of 
London at this period. But here and in other large towns they 
became a danger and a nuisance in the narrow ways. Already in 
1669 a royal order had been directed in France against the 
excessive size of sign-boards and their projection too fax over 
the Streets. In Paris in 1761 and in London about 1762-1773 
laws were introduced which ^pradually compelled sign-boards 
to be removed or fixedHat against the wall. For the most part 
they only survived in connexion with inns, for which some 
of the greatest artists of the time painted sign-boards, usually 


representing the mune of the mn. With the gradual abolition 
of sign-boards the numliering of houses began to be introduced 
in the 18th century in London. It had been attempted in Paris 
as early as 151 z, and had become almost universal by the close oi 
the i8th century, though not enforced until 1805. It appears 
to have been first introduMd into London early in the i8tli 
century. Pending tliis development, houses which carried on 
trade at night {e.g.coftee hau.ses,&c.)had various specific arrange 
ments of hghte, and these still survive to some extent, as in the 
case of doctors’ dispensaries and chemists’ shops. 

See Jacob Larwood and John Camden Hotten, History oj Sign¬ 
boards (Ix>ndou, i 8 (> 0 ). 

SIGNIA (mod. Segni), an ancient town of Latium {adiectum), 
Italy, on a projecting lower summit of the Volscian mountains, 
above the Via Latina, some 35 m. S.E. of Rome. 'ITie modern 
railway station, 33 m. S.E. of Rome, lies 5 m. S.E. of .Signia, 
669 ft. above sea level. The modern town (2192 ft.) occupies 
the lower part of the ancient site. Pop. (1901) 6942. Its Inunda¬ 
tion os a Roman colony is ascribed to Tarquinius Supefbus, 
and new colonists were sent there in 495 b.c. Its jiositioD was 
certainly of great importance : it commands a splendid view, 
and with Anagnia, which lies opposite to it, guarded the approach 
to the valley of tlie Trerus or Tolerus (Sacco) and so the road to 
the soutli. It remained faithfid to Rome both in the Latin and 
in the Hannibalic wars, and served as a place of detention for Uie 
Dirthaginian hostages during the latter. It seems to have re¬ 
mained a place of some importance. Like Cora it retained the 
right of coining in silver. The wonderfully hard, strong cement, 
made partly of broken pieces of pottery, which served as the 
lining for Roman water cisterns {ofnis signinum) owes its name 
to its invention here (Vitnivius, viii. 7,14). Its wine, pears and 
charcoal were famous in Roman times. In 90 b.c. it became a 
municipium with a senatiis and praelores. In the civil war it 
joined the democratic party, and it was from here that in 82 b.c. 
Marius marched to Sacriportus (probably marked by the medieval 
castle of Piombinara, near Segni station, commanding the 
junction of the Via l^ibicana and the Via Latina; see T. Ashby, 
Papers oj the British School at Rome, London, 1902, i. 125 sqq.), 
where he was defeated with loss. After this we hear no 
more of Signia until, in the middle ages, it became a papal 
fortress. 

The city wall, constructed of polygonal blocks of the mountain 
limestone and m. in circumference, is still well preserved and 
has several gates; the largest, Porta Saracinesca, is roofed by 
the gradual inclination of the sides until they are close enough 
to allow of the placing of a lintel. The other gates are mostly 
narrow posterns covered with flat monolithic lintels, and the 
careful jointing of the blocks of which some of them are composed 
may be noted. Their date need not be so early as is generally 
believed (cf. Norba) and they are certainly not pre-Roman. 
A portion of the wall in the modem town has been restored in 
quadratum of tufa in Roman times. Above the modern 
town, on the highest point, is the church of S. Pietro, occupying 
the central cclla of the ancient Capitolium of Signia (which had 
three cellae). The walls consist of rectangular blocks of tufa, and 
the whole rests upon a platform of polygonal masses of limestone 
(see R. Delbriick, Das Capitolium von Signia, Rome, 1903). 
An open circular cistern in front of the church lined with rect¬ 
angular blocks of tufa may also be noted. (T. As.) 

SIGNIFICS. The term “ Signifies ” may be defined os the 
science of meaning or the study of significance, provided sufficient 
recc^nition is given to its practical aspect as a method of mipd, 
one which is involved in all forms of mental acfivity, including 
that of logic. 

In Baldwin’s Dietimtay oj Philosophy and Psychology (1901- 
1905) the following definition is given:— 

" I. Signifies implies a careful distinction be^ren (a) sense or 
signification, ip) meaning or intention and (r) significance or ideal 
worth. It will be seen that Uie reference of the first is mainly verbal 
(or rather sensal), of the second volitional, and of the third moral 
(#.g. we speak of some event ‘ the significance of which cannot be 
overrated,' and it would bo impossibie in such a case to wbstitute 
the ‘ sense ' or the ' meaning ' of such event, without serious loss). 
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Sonifies treats of the relation of the sign in the widest sense to 
each of these. 

2. A proposed method of mentad training aiming at the concentra¬ 
tion of intellectual activities on that whiefris implicitly as.sumcd to 
constitute the primary and ultimate value of every form of study, 
».<. what is at present indifferently called its meaning or sense, its 
import or significance. . . . Signifies as a science would centralise 
and co-ordinate, interpret, inter-relate and concentrate the efiorts 
to bring out meanings in every form, and in so doing to classify the 
various applications of the signifying property clearly and distinctly.” 

Since this dictionary was published, however, the subject has 
undergone further consideration and some development, which 
necessitate modifications in the definition given. It is clear 
that stress needs to be laid upon the application of the principles 
and method involved, not merely, though notably, to languajje, 
but to all other types of human function. There is need to insist 
on the rectification of mental attitude and increase of inter¬ 
pretative power which must follow on the adoption of the 
significal view-point and method, throughout all stages and forms 
of mental training, and in the demands and contingencies of life. 

In so far as it deals with linguistic forms. Signifies includes 
“ Semantics,” a branch of study which was formidly introduced 
and expounded in iSgy by Michel Br 4 al, the distinguished French 
philologist, in his Rssai de semanlique. In igoo this book was 
translated into English by Mrs Henry Cust, with a preface by 
Professor Postgate. M. Br6al gives no more precise definition 
than the following:— 

“ Extraire de la linguistique ce qui en resaort comme aliment pour 
■ la r 6 flexion et—^jc no crains pas dc I'ajouter—comme regie pour noire 
propre langagr, puisque chaculi de nous collabore pour sa part k 
! evolution de la parole bumaine, voilA co qui m^rite d'etre mis en 
lumi^re, voiia ce qui j’ai essay^ de fairc cn ce volume." 

In the Dictionary of Philosophy and Psychology Semantics is 
defined as “the doctrine of historical word-meanings; the 
systematic discussion of the history and development of changes 
in the meanings of words.” It may thus be regarded as a reform 
and extension of the etymological method, which applies to 
contemporary as well as to traditional or historical derivation. 
As human interests grow in constantly specialized directioas, the 
vocabulary thus enriched is unthinkingly borrowed and re¬ 
borrowed on many sides, at first in definite quotation, but soon 
in unconscious or deliberate adoption. Semantics may thus, for 
present purposes, be described as the application of Signifies 
witliin strictly philological limits; but it does not include the 
study and cl^sification of the “ Meaning ” terms tliemselves, 
nor the attainment of a clear recognition of their radical import¬ 
ance as rendering, well or ill, tlie expressive value not only of 
sound and script but also of all fact or occurrence which demands 
and may arouse profitable attention. 

The first duty of the Significian is, therefore, to deprecate the 
demand for mere linguistic reform, which is indispensable on its 
own proper ground, but cannot be considered as the satisfaction 
of a radical need such as that now su|[gested. To be content with 
mere reform of articulate expression would be fatal to the 
prospect of a significantly adequate language; one characterized 
by a development only to be compared to that of the life and 
mind of which it is or should be naturally ttie delicate, flexible, 
fitting, creative, as also controlling and ordering. Expression. 

The classified use of the terms of expression-value suggests 
three main levels or classes of that value—those of Sense, 
Meaning and Significance. 

(a) The first of these at the outset would naturally be associated 
with Sense in its most primitive reference; that is, with the 
organic response to environment, and with the es.sentially 
expressive element in all experience. We ostracize the senseless 
in speech, and also ask “ in what sense ” u word is used or a 
statement may be justified. 

. lb) But “ Sense ” is not in itself purposive; whereas that is 
the main character of the word “ Meaning,” which is properly 
reserved for the specific sense which it is intended to convey, 

(c) As including sense and meaning but transcending them in 
rai^e, and covenng the far-reaching consequence, implication, 
ultimate result or outcome of some event or experience, the term 
“ Significance ’’ is usefuUy applied. 
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These are not, of qpurse, tl\p only signifi<»l terms in^ommon 
use, 4 liough perha^ sense and significance are on the whole the 
most consistently employed. We have also signification, pur¬ 
port, import, bearing, reference, indication, application, implica¬ 
tion, denotation an^ connotation, the weight, the drift, the 
tenour, the lie, the trend, the range, the tendency, of given 
statements. We say that this fact suggests, that one portends, 
another carries, involves or entails certain consequences, or 
justifies given inferences. And finally we have the value of all 
forms of expression; that which makes worth while any assertion 
or proposition, concept, doctrine or theory; the defaition of 
scientific fact, the use of symbolic method, the construction of 
mathematical formulae, the playing of an actor’s part, or even 
art itself, like literature in all its forms. 

The distinctive instead of haphazard use, then, of tkese and 
like terms would soon, both as clearing and eiuiching it, tell for 
good on our tliinking. If we considered that any one of them 
were senseless, unmeaning, insignificant, we should at once in 
ordinary usage and in education disavow and disallow it. As it 
is, accepted idiom may unconsciously either illuminate or con¬ 
tradict experience. We spi»ik, for instance, of going through 
trouble or trial; we never speak of going through well-beir^. 
That illuminates. But also we speak of the Inner or Internal as 
edternative to the spatial—^reducing the spatial to the External. 
The very note of the value to the philosopher of tho- “ Inner ” 
as opposed to the “ Outer ” experience is that a certain example 
or analogue of enclosed space—a specified inside—is thus not 
measurable. That obscures. Such u usage, in fact, implies that, 
within encKsing limits, space sometimes ceases to exist. 
ment is surely needless. 

The most urgent reference and the most promising field f«r 
Signifies lie in the direction of education. The normal child, 
with his inborn exploring, significating and comparing tendencies 
is so far the natural Significian. At once to enrich and simplify 
language would for him be a fascinating endeavour. Even his 
crudeness would often be suggestive. It is for his elders to supply 
the lacking criticism out of the storehouse of racial experience, 
acquired knowledge and ordered economy of means; and to 
educate him also by showing the dangers and drawbacks of 
uncontrolled linguistic, as other, adventure. Now the evidence 
that this last has virtually been liifherto left undone and even 
reversed, is found on careful examination to be overwhelming. ‘ 
Unhappily what we have so far called education has, anyhow 
for centuries past, ignored—^indeed in most cases even balked— 
the instinct to scrutinise and appraise the value of all that exists 
or happens within our ken, actual or possible, and fittingly to 
express this. 

Concerning the linguistic bearing of Signifies, abundant 
evidence has been collected, often in quarters where it would 
least be expected— 

t. Of general unconsciousnass of confusion, defeat, onti- 
quation and inadecjuacy in language. 

а. A. Of admission of the fact in given cases, but plea of 
helplessness to set things right. B. Of protest in such cases and 
suggestions for improvement. 

3. Of direct dr imp>lied denial that the evil exists or is serious, 
and of prejudice against any attempt at concerted control and 
direction of the mo.st developed group of languages. 

4. Of the loss and danger of now unworthy or misfitting 
imagery and of symbolic assertion, observance or rite, once both 
worthy and fitting. 

5. Of the entire lack, in education, of emphasis on the indis¬ 
pensable means of healthy mental development, i.e. the removal 
of linguistic hindrances and the full exploitation and expansion 
of available resources in language. 

б. Of the central importance of acquiring a clear and orderly 
use of the terms of what we vaguely call “ Meaning ”; and also 
of the active modes, by gesture, signal or otherwise, of conveying 
intention, derire, impression and rational or emotional Aoi^ht. 

^ It would be impossible of course in a short space to prove this 
contention. But the proof exists, and it is at the Service of those who 
quite reasonably may deny Its possible existence. 
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7. Finally and notably, of the wide-sprjjad and all-pervading 
havoc at present wrought by the persistent^neglect, in mjidem 
civilization, of the factor on which depends so much of our practi¬ 
cal a.id intellecti^ welfare and advance. ^ 

As the value w this evidence is emphat^pally cumulative, the 
lev/ and brief examples necessarily tom from their context for 
which alone room could here be found would only be misleading. 
A selection, howevej, from the endless confusions and logical 
absurdities which arc nut only tolerated but taught witiiout 
correction or warning to children may be given. 

We speak of beginning and end as complementary, and 
then of “ both ends ”; but never of both beginnings. We talk of 
trutli when we mean accuracy : of the literal (“ it is written ”) 
wiien we mean the actual (“ it is done ”). Some of us talk of the 
my.stic rfmd his mysticism, meaning by this, enlightennient, 
dawn heralding a day ; others (more justly) mean by it the 
mystifying twiBght, darkening into night. We talk of the un¬ 
knowable when what that is or whether it exists is precisely 
what we cannot know—the idea presupposes what it denies j we 
affirm or deny immortality, ignoring its correlative innatality; 
we talk of solid foundations for life, for mind, for thought, when 
we mean the starting-points, foci. We speak of an eternal sleep 
when the very raison d'etre of sleep is to end in awaking—it is 
not sleep unless it does ; we appeal to a root as to an origin, 
and also figuratively give roots to the locom otive animal. We 
speak of natural “ law ” taking no count of the sub-attentive 
working in the civilized mind of the associations of the legal 
system (and the law court) with its decreed and enforced, but 
idso revocable nr modifiable enactments. Nature, again, is in¬ 
differently spoken of us the norm of all order and fitness, the 
desecration of which is reprobated as the worst form of vice and 
is even motherly in bountiful provision; but also as a monster of 
reckless cruelty and tyrannous mockery. Again, we use the word 
“ passion ” for the highest activity of desire or craving, while we 
keep “ passive ” for its very negation. 

These instances might I.e indefinitely multiplied. But it must 
of course be borne in mind that we are throughout dealing only 
with the idioms and habits of the English language. Each 
civilized language must obviously be dealt with on its own 
merits. 

The very fact that the sigUificating and interpretative function 
is the actual, though as yet little recognized and quite unstudied 
condition of mental advance and human achievement, accounts 
for such a function being taken fur granted and left to 
take care of itself. This indeed, in pre-civilized ages (since it 
was then tlie very condition of safety and practically of survival), 
it was well able to do. But the innumerable forms of pro¬ 
tection, precaution, artificial aid and special facilities wliicli 
modern civilization implies and provides and to which it is always 
adding, have entirely and dangerously changed the situation. 
It has become imperative to realize the fact that through disuse 
we have partly lost the greatest and the most universal of human 
prerogatives. Hench arises the special difficulty of clearly 
show mg at tliis stage that man has now of set purpose to recover 
and develop on a higher than the primitive plane the sovereign 
* power of unerring and productive interpretation of a world which 
even to a living, much more to an intelligent, being, is essentially 
significant. 'Ihese conditions apply not only to the linguistic 
but to all forms of human energy and expression, which before 
all else must be significant in the most active, as the highest, 
sense and degree. Man has from the outset been organizing his 
experience; and he is bound correspondingly to organize the 
expr^on of that experience in all phases of his purposive 
activity, but more especially in that of articulate speech and 
linguistic symbol. This at once introduces the volitional element; 
one which has been strangely eliminated from the very function 
which most of all needs and would repay it. 

One point must here, however, be emphasised. In attempting 
to inaugurate any new departure from habitual thinking, history 
witnesses that the demand at its initial stage for unmistakably 
clear exposition must be not only unreasonable but futile. This 
of course must be typically so in the case of an appeal for the vital 


regeneration of all modesof Expression and especially of Lai^age, 
by the practical recognition of an ignored but governing factor 
working at its very inception and source. In fact, for many 
centuries at least, the leading civilizations of the world have been 
content to peipetuate modes of speech once entirely fitting but 
now often grotesquely inappropriate, while also remaining 
content with casual changes often for the worse and always liable 
to inconsistency with context. This inevitably makes for the 
creation of a false standard both of lucidity and style in linguistic 
expression. 

Still, though we must be prepared to make an effort in assuming 
what is virtually a new mental attitude, the effort will assuredly 
be found fully worth making. For there is here from the very 
first a special compensation. If, to those whose education ha.s 
followed the customary lines, nowhere is the initial difficulty of 
moving in a new duection greater than in the one termed 
Signifies, nowhere, correspondingly, is the harvest of advantage 
more immediate, greater, or of wider range and effort. 

It ought surely to be evident that the hope of such a language ; 
of a speech which shall worthily express human need and gain 
in its every possible development in the must efficient possible 
way, depends on the awakening and stimulation of a sense whirh 
it is our common and foremost interest to cultivate to the utmost 
on true and healthy lines. This may be described as the im¬ 
mediate and insistent sense of the pregnancy of things, of the 
actual bearings of experience, of the pressing and cardinal im¬ 
portance, as warning or guide, of that experience considered as 
indicative; a Sense realized as belonging to a world of what 
for us must always be the Sign of somewhat to be inferred, 
acted upon, used as a mine of pertinent and productive symbol, 
and as the normal incitant to profitable action. When this 
germinal or primal sense—as also the practical starting-point, 
of language—has become a reality for us, reforms and acquisitions 
really needed will naturally follow us the expressidm of such 
a recovered command of fitness, of bounties# capacity and of 
perfect coherence in all modes of expression. ’ 

One objection, however, which before this wilTfiave suggested 
itself to the critical reader, is that if we are here really dealing 
with a function which must claim an importance of the very first 
rank and affect our whole view of life, practical and theoretical, 
the need could not have failed long ago to be recognised and 
acted upon. And indeed it is not easy in a few words to dispose 
of such an objection and to justify so venturesome an apparent 
paradox as that with which we are now concerned. But it may 
be pointed out that the special development of one faculty 
always entails at least the partial atrophy of another. In a case 
like this the principle typically applies. For the main human 
acquirement has been almost entirely one of logical power, subtle 
an^ysis, and co-ordination of artificial means. In modem 
civilization the application of these functions to an enormous 
growth of invention of every kind has contributed not a little 
to the loss of the swift and direct sense of point: the sensrtivene.ss 
as it were of the compass-needle to the direction in which experi¬ 
ence was moving. Attention has been forcibly drawn elsewhere ; 
and moreover, as already pointed out, the natural insight of 
children, which might have saved the .situation, has been 
methodically silenced by a discipline called educative, but mainly 
suppressive and distortive. 

The biological history of Man has been, indeed, a long series 
of transmutations of form to subserve higher functions. In 
language he has so far failed to accomplish this. There has even 
in some directions been loss of advant^e already gained. While 
his nature has been plastic and adaptive, language, the most 
centrally important of his acquirements, Ijas remained relatively 
rigid, or what is ju.st as calamitous, fortuitously ela-stic. There 
have been notable examples—the classical languages—of the 
converse process. In Greek and Latin, Man ^mirably con¬ 
trolled, enriched, varied, significated his expressions to serve his 
mental needs. But we forbear ourselves to follow and better 
this example. All human energies have come under orderly 
direction and control except the one on which in a true sense they 
all depend. This fatal omission, for which defective methods 
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of education are mainly responsible, has disastrously told upon 
the mental advance of the race. But after all, we have here a 
comparatively modem neglect and helplessness. Kant, for 
instance, complained bitterly of the defeating tendency of 
language in his day, as compared with the intelligent freedom 
of the vocabulary and idiom of the “ classical ” Greek, who was 
always creating expres-sion, moulding it to his needs and finding 
an equally intelligent response to his efforts, in his listeners and 
readers—in .short, in his public. 

Students, who are prepared seriously to take up this urgent 
question of the application of Signifies in education and through¬ 
out all human spheres of interest, will soon better any instruction 
that could be given by the few who .so far have tentatively striven 
to call attention to and bring to b(a.r a practically ignored and 
unused method. But by the nature of the case they must be 
prepared to find that accepted language, at lea.st in modern 
European forms, is fur more needlc.ssly defeating than they have 
supposed pos.sible: that they themselves in fact are continually 
drawn back, or compelled so to write as to draw back their 
readers, into what is practically a hotbed of confu.sion, a prison 
of senseless formalism and therefore of barren controversy. 

It can hardly be denied that this state of things is intolerable 
and demands effectual remedy. The .study luid systematic and 
practical adoption of the natural method of Signifies can alone 
lead to and supply this. Signifies is in fact the natural response 
to a general sense of need which daily becomes more undeniably 
evident. It founds no school of drought and advocates no techni¬ 
cal specialism. Its immediate and roost pressing application is, 
as already urged, to elementary, secondary and specialised 
education. In recent generations the healthy sense of di.scontent 
and the natural ideals of interpretation and expre.ssion have been 
discouraged in.stcad of fostered by a training which has not only 
tolerated but perpetuated the e.xi.sting chaos. .Signs, however, 
are daily increasing that Signifies, as implying the practical 
recognition of, and emjrhasising the true line of advance in, a 
recovered and enhanced power to interpret experience and 
adequately to expre.ss and apply that power, is destined, in the 
right hands, to become a socially operative factor of the first 
importance. 

Literatuue.—L ady Welby," Sense, Meaning and Interpretation," 
in Mnui (January and April l8g(>), Orains of Sense (1897), What is 
Meaning f (i'jo.5) ; Professor F. TSnnies, “ rhiIo.sophic!u Termino¬ 
logy " (Welby J’rize Ks.say), Mind (July and October tHgg and 
January igoo), al.so article in Jahrtiuch, &c., and supjdements 
to Philosophische I erminologie (December igofa); Prolcssor G. F. 
Stout, Manual of Psychology (iSgS) ; Sir T. Clifford AUbutt's Address 
on " Words and Things " to the Students' Physical Society of Guy’s 
Hospital (Cletober igoO); Mr W. J. Greenstreet’s " Recent Science " 
articles in the Westminster Gazette (November 15,1906, and January 
10, 1907). (V. W.) 

SIGN-MANUA4 ROYAL, the autograph signature of the 
sovereign, by which he expres.ses liis pleasure either by order, 
commission or warrant. A sign-manual warrant may be either 
an executive act, e.g. an appointment to an office, or an authority 
for affixing the Great Seal. It must be countersigned by a 
principal secretary of state or other resijonsible minister. A 
royal order under the sign-manual, as distinct ft-om a sign-manual 
warrant, authorizes the expenditure of money, e.g. appropriatioas. 
There are certain offices to which appointment is made by com¬ 
mission under the great seal, c.g. the appointment of an officer 
in the army or that of a colonial governor. The sign-manual is 
also used to give power to make and ratify treaties. In certain 
cases the use of the sign-manual has been dispensed with, and a 
stamp affixed in lieu thereof, as in the case of George IV., whose 
bodily infirmity made the act uf signing difficult and painful 
during the last weeks, of his life. A sjiecial act was passed pro¬ 
viding that a .stamp might be affixed in lieu of the sign-manual 
(ii Gieo. IV. c. 23), but the sovereign had to express his consent 
to each separate use of the stamp, the stamped document being 
attested by a confidential servant and several officers of state 
(Anson, Law and Custom of the Constitution, 1907, vol. ii. pt. i. 
P- 59 )- 

SIQHORELU, LUCA (c. 1442-e. 1524), Italian painter, was 
bom in Cortona—his full name being Luca d’Egidiodi Ventura ; 


he has also been calltd Luta da Cortona. The precise dkte of his 
birth is uncertain 4 but, as he is said to have died at the age of 
eighty-two, and as he 9 vas certainly alive during some part of 
1524, the birth-date of 1442 must be nearly cdlrect. He belongs 
to the Tuscan schoed, associated with that of Umbria. His first 
impressions of art seem to be due to Perugia—the styie of 
Bonfigli, Eiorenzo and Pinturicchio. Lazzaro Va.sari, the great¬ 
grandfather of Giorgio Vasari, tl>e historian of art, was brother 
to Luca’s mother; he got Luca apprenticed to Piero de’ Fran- 
ceschi. In 1472 the young man was painting at Arezzo, and in 
1474 at Citti di Castello. He presented to Lorenzo dS’ Medici 
a picture which is probably the one named the “ School of Pan,” 
discovered some years ago in Florence, and now belonging to the 
Berlin gallery ; it is almost the same subject which he painted 
also on the wall of tlie Petrucci pakice in Siena—the^incipal 
figures being Pan himself, Olympus, Echo, a man reclining on the 
ground and two listening shepherds. He executed, moreover, 
various sacred pictures, showing a study of Botticelli and Lippo 
Lippi. Pope Sixtus IV. commissioned Signorelli to paint some 
frescoes, now mostly very dim, in the shrine of Loreto—Angels, 
Doctors of the Church, Evangelists, Apostles, the Incredulity 
of Thomas and the Conversion of St Paul. He also executed 
a single fresco in tlie Sktine Chapel in Rome, the “ Acts of Moses”; 
onotlier,” Moses and Zipjxirah,” which has been usually ascribed 
to Signorelli, is now recognized as the work of Penigino. Luca 
may have stayed in Rome from 1478 to 1484. In the latter year 
he returned to his native Cortona, which remained from this time 
his ordinary home. From 1497 he began some professional 
excursions. In Siena,' in the convent of Chiusuri, he painted 
eight frescoes, forming part of a vast series of the life of St 
Benedict; they are at present much injured. In the palace of 
Pandolfo Petrucci he worked upon various classic or mythological 
subjects, including the “ School of Pan ” already mentioned. 
hVom Siena he went to Orvieto, and here ho produced the works 
which, beyond all others, stamp his greatness in art. These are 
the frescoes in the chapel of S. Brizio, in the cathedral, which 
already contained some pictures on the vaulting by Fra Angelico. 
The works of Signorelli represent the “ Last Days of the Mundane 
Dispensation,” with the “ Pomp and the Fall of Antichrist,’.’ 
and the “ Eternal Destiny of M^,” and occupy three vast 
lunettes, each of them a single picture. In one of them. Anti¬ 
christ, after his portents and impious glories, falls headlong from 
the sky, crashing down into an innumerable crowd of men and 
women. “ Paradise,” the “ Elect and the Condemned,” “ Hell,” 
the “Resurrection of the Dead,” and the “Destruction of the 
Reprobate ” follow in other compartments. To Angelico’s 
ceiling Signorelli added a section showing figures blowing 
trumpets, &c.; and in another ceiling he depicted the Madonna, 
Doctors of the Church, Patriarchs and Martyrs. There is also 
a great deal of subsidiary work connected with Dante, and with 
the poets and legends of antiquity. TTie daring and terrible 
invention of the great compositions, with their powerful treat¬ 
ment of the nude and of the most arduous foreshortenings, and 
the general mastery over complex grouping and distribution, 
marked a development of art which had never previously been * 
attained. It has been said that Michelangelo felt so stron^y the 
might of Signorelli’s delineations that he borrowed, in his own 
“ Last Judgment,” some of the figures or combinations which 
he found at Orvieto; this statement, however, has not been 
verified by precise instances. The contract for Luca’s work is 
still on recori. He undertook on 5th April 1499 to complete the 
ceiling for 200 ducats, and to paint the walls for 600, along with 
lodging, and in every month two measures of wine and two 
quarters of ctam. Signorelli’s first stay in Orvieto lasted not more 
than two years. In 1502 he returned to Cortona, and painted a 
dead Christ, with the Marys and other figures. Two years later 
he was once more back in Orvieto, and completed the-whole of 
his work in or about that time, i.e. some two years before 1506— 
a date famous in the history of the advance of art, when Michel¬ 
angelo displayed his cartoon of Pisa. 

After finishing off at Orvieto, Signorelli was much in Skna. 
In 1507 he executed a great altarpiece fur S. Medardo at Atcevia 
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in Umbrfa—the “ Macltinna and Child," wfth the “ Massacre of 
the Innocents ” and other episodes. In 15*8 Pope Jiiliui II. 
determined to readorn the comere of tile Vatican, and he sum¬ 
moned to Rome Signorelli, in company with Perugino, Pinturic- 
chio and Bazzi (Sodoma). 'Phey began Operations, but were 
shortly all superseded to make way for Raphael, and their work 
was t^en down. Luca now returned to Siena, living afterwards 
for the most part in Cortona. He continued constantly at work, 
but the performances of his closing years were not of special 
mark. In 1520 he went with one of his pictures to Arezzo. 
Here he* saw Giorgio Vasari, aged eight, and encouraged his 
father to second the boy’s bent for art. Vasari tells a pretty 
story how the wcllnigh octogenarian master said to him “ Impara, 
parentirjp ” (“ You must study, my little kinsman ”), and clasped 
a ju.sper round his neck as a presert'ative against nose-bleeding, 
to which the child was subject. He was partially paralytic 
when he began a fresco of the “ Baptism of Christ ” in the chapel 
of Cardinal Passerini’s palace near Cortona, which (or else a 
“ Coronation of the Virgin ” at Foiano) is the last picture of his 
.specified. Signorelli stood in great repute not only as a painter 
but also as a citizen. He entered the magistracy of Cortona as 
early as 1488, and in 1524 held a leading position among the 
magistrates of his native place. In or about the year 1524 he 
died there. 

SiKiiorelli from an early age paid great attention to anatomy, 
carrying on his studies in burial grounds. He .surpassed all his con¬ 
temporaries in showing the structure and meclianism of the nude 
in immetiiate action; and he even went beyond nature in experi¬ 
ments of this kind, trying hypottietical attitudes and comlunations. 
His drawings in tlie Louvre demonstrate this and bear a close 
analogy to the method of Miclielangelo. He aimed at powerful 
truth rather tliaii nobility of form; coloui was comparatively 
neglected, and his chiaroscuro exhibits sliar]) (ppo.sitions of lights 
ami sliadows. He had a vast inllucucc over the painters of his own 
and of succeeding times, but had no pupils or assistants of higli 
mark; one of them wins a nephew named Francesco. He was a 
married man with a family; one of his sons died, seemingly through 
some sudden casualty, and Luca depicted the corpse with sorrow- 
tul but steady self-pos.session. He is described as lull of kiudhness 
and amialiUity, sincere, courteous, ca.sy with his art assistants, of 
fine manners, living ami dressing well; indeed, according to Vasari, 
he always lived more like a nobleman than a painter. The Torri- 
giam Gajlery in Florence contains a grand life-sized portrait by Signo- 
ttclh of a man in a red cap ajid vest; this is said to be the likeness 
ol tlie piintcr himself, amt corresponds with Vasari’s observation. 
In the National Gallery, London, are the " Circumcision of Jesus ” 
and three other works. 

See R. Vischer, Signorelli und die italienisr-he Kenaissance (iSyg) ; 
Burlington Fine Arts Qub, Exhibition of Work of Signorelli, ii-c. 
(181)3); M. Crutwell, Luca Signorelli (1899). (W. M. R.) 

SIGONIBS, CABOLUS [Carlo Sioonio or Sigone] {c. 1524- 
1584), Italian humanist, was born at Modena. Having studied 
Greek under the learned Franciscus Portus of Candia, he attended 
the philotiophical schools of Bologna and Pavia, and in 1545 
was elected professor of Greek in his native place in succession to 
Portus. In 1552 he was appointed to a professorship at Venice, 
which he exchanged for the cliair of eloquence at Padua in 1560. 
To this period of his life belongs the famous quarrel with Rober- 
• telli, due to the publication by Sigonius of a treatise De nominibus 
Ronianorum, in wliich he corrected several errors in a work of 
Robertelli on the same subject. The quarrel was patched up by 
the intervention of Carding Scripando (who purposely stopped 
on his way to the Council of Trent), but broke out again in 1562, 
when the two rivals found themselves colleagues at Padua. 
Sigonius, who was of a peaceful disposition, thereupon accepted 
(in 1563) a call to Bologna. He died in a country house purchased 
by him in the neighbourhood of Modena, in August 1584. The 
last year of hb life was embittered by another literary dispute. 
In 1583 there was published at Venice what pmported to be 
Cicero’s Consolatio, written as a distraction from his grief at tlie 
death of his daughter Tullia. Sigonius declared that, if not 
genuine, it was at least worthy of Geero; those who held the 
opposite view (Antonio Riccoboni, Justus Lipsius, and others) 
asserted that Sigonius himself had written it with the object of 
deceiving the learned world, a charge which he explicitly denied. 
The work is now universally regarded as a forgery, whoever may 


have been the author of it. Sigonius’s reputation cliiefly rests 
upon his publications on Greek and Roman antiquities, which 
may even now be consulted with advantage: Fasli consulares 
(1550; new ed., Oxford, 1802), with commentary, from the regal 
period to Tiberius, the first work in which the history of Rome 
was set forth in chronological order, based upon some fragments 
of old bronze tablets dug up in 1547 on the site of the old Forum ; 
an edition of Livy with the Scholia; De ■-’.nliquo jure Koma- 
noriim, Italiae, firavindarum (1560) and De Romanae juris- 
prudentiae judiciis (1574); De republica Atheniensium (1564) 
and De Aiheniensium el Lacedaemoniorum temj)orihus (1565), 
the first well-arranged account of tlie constitution, history, and 
chronology of Athens and Sparta, with which may be mentioned 
a similar work on tlie religious, political, and military system 
of the Jews {De republica Ehraeorum). His history of the 
kingdom of Italy {De regno Italiae, 1580) from the invasion of 
the Lombards (568) to the end of the 13th century forms a 
companion volume to the history of the western empire {De 
occidentali imperio, 1579) from Diocletian to its destruction. 
In order to obtain material for these works, Sigonius consulted 
all the arcliives and family chronicles of Italy, and the public 
and private libraries, and the autograph MS. of his De regno 
Italiae, containing all tlie preliminary studies and many docu¬ 
ments not used in print, was discovered in the Ambrosian library 
of Milan. At the request of Gregory Xlll. he undertook to 
write the history of the ( hristian Church, but did not live to 
complete the work. 

The most complete edition ot his works is that by P. Argdati 
(Milan, 1732-1737), which contain-s liis hie by I.. A. Muraton, the 
only trustwortliy authority lor tl>c biographer; sec also G. Tira- 
bosichi, Storia della ietteratura ttuHana, vii.; Gingiienl', Histoire 
litUraire d'Italic ; J. P. Krebs, Carl Sigonius (i8,(o), including some 
Latin letters ol Sigonius and a complete hst ol Ills works m chrono¬ 
logical order; Franciosi, Delta vita e dclle upere di Carlo Sigotuo 
(Modena, 1S72); Hesscl, De regno Italiae libri XX. von Carlo 
Stgonio, eine quellenkritische Untersmhung (1900) ; and J. E. Sandys, 
History of Classical Scholarship, ii. (190S), p. 143. 

SIGOOHNEY, LYDIA HUNTLEY (1791-1865), American 
author, was born in Norwich, Cormecticut, on the ist of 
September 1791. She was educated in Norwich and Hartford. 
After conducting a private school for young ladies in Norwich, 
she conducted a .similar school in Hartford from 1814 until 1819, 
when she was married to Charles Sigourney, a Hartford merchant. 
.She contributed more than two thousand articles to many (nearly 
300) periodicals, and wrote more than fifty books. She died in 
Hartford, on the loth of June 1865. Her books include Moral 
Pieces in Prose and Verse (1815) ; Traits of the Aborigines of 
America (1822), a poem; A Sketch of Connecticut Forty Years 
Since (1824); Poems (1827); Letters to Yeung Ladies (1833), 
one of her ^st-known books; Sketches (1834) ; Poetry for 
Children (1834) ; Zinzendorf, and Other Poems (1835) > Olive 
Buds (1836) ; Letters to Mothers (1838), republished in London ; 
Pocahontas, and Other Poems (184I) ; Pleasant Memories of 
Pleasant Lands (1842), descriptive of her trip to Europe in 1840 ; 
Scenes in My Native Land (1844) ; Letters to My Pupils (1851); 
Olive Leaves (1851) ; The Faded Hope (1852), in memory of her 
only son, who died when he was nineteen years old; Past Meridian 
(1854); The Daily Counsellor (1858), poems ; Gleanings (i860), 
selections from her verse ; The Man of Us, and Other Poems 
(1862); and Letters of Life (1866), giving an account of her 
career. She was one of the most popular writers of her day, 
botli in America and in England, and was called “ the American 
Hemans.” Her writings were characterized by fluency, grace 
and quiet reflection on nature, domestic and religious life, and 
philanthropic questions; but they were too often sentimental, 
didactic and commonplwe to have much literary value. Some 
of her blank verse and pictures of nature suggest Bryant. Among 
her most successful poems are “ Niagara ” and “ Indian Names. ’ 
Throughout her life she took an active interest in philanthropic 
and educational work, 

SIGURD {SiguriSr) or Siegfried (M. H. G. Sifrit), the hero of 
the Nibelunge^ied, and of a numlier of Scandinavian poems 
included in the older Edda, as well as of the prose Vohunga 
Saga, which is based upon the latter. According to both the 
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German and Scandinavian authorities he was the son of a certain 
Siijtnundr (Siegmund), a king in the Netherlands, or the “ land 
of the Franks.” The exploits of this Sfgmundr and his elder 
sons Sinfiotli and Helgi form the subject of the earlier part.s of 
VoUunga Saga, and Sigemund and Fitela (i.r. Sinfiotli) are also 
mentioned in the Anglo-Saxon poem heomdj. According to 
the Scandinavian story Sigmundr was slain in battle before the 
birth of Sigurd, but the German story makes him sundve his 
son. Sigurd acquired great fame and riches by slaying the 
dragon Fdfnir, but the chief intcrc.st of the story centres round 
his connexion with the court of the Burgundian king Gunnar 
(Gunther). He married GuSrun (Kriemhild), the sister of that 
king, and won for him by a stratagem the hand of the Valkyrie 
Tirynhildr, with whom he had himself previously exchanged 
v'ows of love. A quarrel arose between Biynhildr and GuKrun, 
in the course of which the former learnt of the deception which 
had been practised upon her and this led e\'entually to the 
murder of Sigurd. According to the Scandinavian version 
he was slain by his brother-in-law Giittorm, according to the 
German version by the knight Hagen. Gunther’s brothers 
were subsequently slain while visiting Atli (Etzel), who married 
Gubrun after Sigurd’s death. According to the German story 
they were killed at the imstigation of Kriemhild in revenge for 
.Siegfried. The Scandinax ian version of the story attributes 
the deed to Atli’s lust for gold. 

The stoiy of Sigurd lias given rise to more discussion than any 
'other subject connected with the Teutonic heroic age. Like 
Achilles he is represented as the perfect embodiment of the 
ideals of the race, and, as in the case of the Greek hero, it is 
customary to regard his personality and exploits as mythical. 
There is no que.stion, however, that the Burgundian king who 
is said to have been his brother-in-law was an historical person 
who was slain by the Huns, at tlie time when the Burgundian 
kingdom was overthrown by the latter. Sigurd himself is not 
mentioned by any contcmporaiy writer; but, apart from the 
dragon incident, there is notliing in the story which affords 
sufficient justification for regarding his personality as mytiiical. 
Opinions, however, vary widely as to the precise proportions 
of history and fiction which the story contains. The story of 
Siegfried in Richard Wagner's famous opera-cycle Der Ring 
der Nibelungrn is mainly taken from the northern version ; but 
many feature.s, especially the characterization of Hagen, are 
borrowed from the German story, as is also the episode of 
Siegfried’s murder in the forest. 

See NiaELUMceNUED and also R. Hcinzel, " tJber die Nibc- 
lungensage,” m SUzungshencht^ der K. Ahademie der Wissenschafteu 
(Vienna, 1SH5); H. Lichtenherger, Le Poime et la iigende des Nihe- 
lungen (X’aiis, 1891); B. Symon-s,"Heldensago" in H.Paul'sCrundrm 
der germ. Philologie, vol. iii. (Strassburg, igoo); and R. C. Boer, 
Untersuchungen Uber den Vrsprung und die Entwicklung der Nibe- 
lungensage (Halle, 1906). Also T. Abeling, Nibelungenlied (1907). 

(F. G. M. B.) 

SIOURASSOK, JdN (1811-] 879), Icelandic statesman and 
man of letters, was bom in the west of Iceland in 1811. He 
came of an old family, and received an excellent education. 
In 1830 he WM secretary to the bishop of Iceland, the learned 
Steingrimr J6n.sson. In 1833 he went to the university of 
Copcnliagen and devoted lu^elf to the study of Icelandic 
history and literature. His name soon became prominent in 
the learned world, and it may safely be said that most of his 
historiail works and his editions of Icelandic classics have never 
been .surpassed for acute criticLsm and minute paimstaking. 
Of these we may mention lAgsdgumannatal og Logmanna d 
Islandi (“ Speakers of the Law and Law-men in Iceland ”); 
his edition of Landndma and other sagas in Islendinga Sogur, 
i.-ii. (Copenhagen, 1843-1847); the large collection of Icelandic 
laws edited by him and Oddgeir Stephensen ; and la.st, not least, 
the Diplomatarium Islandkim, which after his death was con¬ 
tinued by others. But although he was onx of the greatest 
scholars Iceland has produced, he was still greater as a politician. 
"The Danish rule had, during the centuries following the Reforma- 
tion, gradually brought Iceland to the wrge of economic ruin : 
the ancient Parliament of the island, which had degenerated 
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to a mere shadow, hJd been abolished in 1800 ; all thf*revenue 
of Iceland went in*o the Danish treasury, and only very small 
sums were spait for th# good of the island; but worst of all 
was the notorious monopoly which gave awajf the whole trade 
of Iceland to a singW Danish trading company. This monopoly 
had been alxilished in 1787, and the trade had been declared 
free to all Danish subjects, but practically the old arrangement 
was continued under disguised forms. J6tf Sigurbsson began a 
hard struggle against the llanish gox’ernment to obtain a reform. 
In 1854 the trade of Iceland was declared free to all nations.’ In 
4840 the Althing was re-established as an advisory, not os a 
legislative body. But when Denmark got a free constitution 
in 1848, which had no legal validity in Iceland, the island felt 
ju.stified in demanding full home rule. To this the Danish 
government was vehemently opposed ; it convoked an Itclandic 
National Assembly in 1851, and brought before that body a 
bill granting Iceland small local liberties, but practically incorpor¬ 
ating Iceland in Denmark. This bill was indignantly rejected, 
and, instigated by J6n Sigurbsson, another was demanded of 
far more liberal tendencies. The Danish governor-general then 
dissolved the a.sscmbly, but Jdn Sigurbsson and all the members 
with him protested to the king against these unlawful proceedings. 
The struggle continued with great bitterness on both sides, 
but gradually the Danish government was forced to grant many 
important reforms. High schools were established at Reykjavik, 
and efforts made to better the trade and farming of the country. 
In 187T the Danish parliament (Riksdag) passed a law defining 
the political position of Iceland in the Danish monarchy, which, 
tliough never recugni/cd as valid by the Icelanders, became 
de facte the base of the political relations of Iceland and Denmark. 
At last, in 1874, when King Christian IX. visited Iceland at tlie 
festival commemorating the millenary of the colonization of 
Iceland from Norway, he gave to the country a Constitution, 
with full home rule in all internal matters. An immense victory 
was gained, entirely due to Jon SigurSsson, whose high personal 
qualities had rallied all the nation round him. He was a man 
of tine appearance, with an eloquence and diplomatic gifts such 
as no others of his countrymen possessed, and his unselfish love 
of his country made itself felt in almost every branch of Icelandic 
life. Recognizing the value of an intellectual centre, he ma^9 
Reykjavik notonly the political,but the spiritual capitalof Iceland' 
by removing all the chief institutions of learning to that city; 
he was the soul of many literary and political societies, and the 
chief editor of the Ny Felagsrii, which has done more than any 
other Icelandic periodical to promote tlie cause of civilization 
and progress in Iceland. After Iceland had gut home rule in 1874, 
the grateful people showered on Jon Sigurt^n all the honours 
it could bestow. He lived the greater part of his life in Copen¬ 
hagen, and died tliere in 1879; but his body, together with that 
of liis wife, Ingibjorg Einarsdottir, whom he had married in 
184s, and who survived him only a few days, was taken to 
Reykjavik and given a public funeral. On his monument was 
placed the inscription: “ The beloved son of Iceland, her 
honour, sword, and shield.” (S. Bl.) 

SIGWART, GHRISTOPH WILHELM VON (1789-1844), 
German philosopher, was born at Remmingsheim in Wiirttem- 
berg, arid died in Stuttgart. He became professor of philosophy 
at Tubingen, and wrote numerous books on the history of 
philosophy:— t)ber den Zusammenhang des Spinozismus mil 
der Cartesianiseken Pkilosophie •, Handbuchzu Vorlesungen 
iiher die Logik (1818, 3rd ed., 1835); Der Spinozismus (1839); 
and Geschichte der Philosophie (1844). 

His son, Christoph von Sigwart (1830-1894), after a course 
of philosophy and theology, became professor at Blaubeuren 
(1859), and eventually at Tubingen, in 1865. His principal 
work, Logi'fi, published in ,1873, takes an important place among 
recent contributions to logical theory. In the preface to the 
first edition, Sigwart exptos that he makes no attempt to 
appreciate the logical theories of his predecessors; his intention 
was to construct a theory of logic, complete in itself. It re¬ 
presents the results of a long and careful study not only of German 
but also of English logicians. In 1895 an English translation by 
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Miss H.*’Bendy was published in LondoA Chapter v. of the 
second volume is especially interesting to English thinkers as 
containing a profound examination of the Induction theories 
of. llacun, J. S.'Mill and Hume. Among his other works are 
Sptnosas neu entdeckter Traktai von Goit, dm Menschen und 
dessen GliickseUgkeit (1866); Kleine Schriften (1881); Vorfragen 
dor Ethik (1886). The Kleine Schriften contains valuable 
criticisms on Paracelsus and Bruno. 

SIQYNNAE (i'tywvoi, Ilytvpoi.), an obscure people of 
antiquity. They are variously located by ancient authors. 
According to Herodotus (v. y), they dwelt beyond the Danube, 
and their frontiers extended almost as far as the Eneti on the 
Adriatic. Their horses (or rather, ponies) were small, with sliaggy 
iong hair, not strong enough to carry men, but very speedy when 
driven hi harness. The people themselves wore a Medic costume, 
and, according to their own account, were a colony of the Medes. 
Strabo (xi. p. 520), who places them near the Caspian, also speaks 
of tlieir ponies, and attributes to them Persian customs. In 
Apollonius Rhodius (iv. 320) they inhabit the shores of the 
Euxine, not far from the mouth of the Danube. 

The statoment as to their Medic origin, regarded as incompre¬ 
hensible by Herodotus, is doubtfully explained by Kawliiisou as 
indicating that " the Sigynnae retained a better recollection than 
other European tribes of tlicir migrations westward and Aryan 
origin "; It. W. Macan (on Herod, v. q) .suggests that it may be due 
to a confusion with the Thracian Maedi (MuSig). If the mt ]>ara- 
grapli in Herodotus be genuine, the JLigyes who lived above Massilia 
called traders Sigynnae, whUe among the Cyprians tin: word meant 
" spears.’’ The similarity between Sigvnnae and Zigeuncr is obvious, 
and it has been supposed that they were the forefathers of the 
modern gipsies. According to J. L. My res, the Sigynnae of Herodotus 
were " a people widely sprt^ in tlie Hauubic basin in the 5th century 
B.C.,” probably identical with the Sequani, anil connecU'd with Uie 
iron-working culture of llalistalt, which prothui d a nariow-bladed 
throwing spear, the iigynna spear (see notice of " Anthropological 
Es-says ’’ in Classical Review, Hovember 1908). 

SIKH, a member of the Sikh religion in India (see SiKKrsM). 
Tlie word Sikh literally means “ learner,” “ disciple,” and was 
the name given by the first guru Nanak to his followers. The 
Sikhs are divided into two classes, Sahijdliari and Kesadhari. 
The former were so named from living at ease and the latter from 
wearing long hair. Both obey the general injunctions of the Sikh 
gurus, but the SahijdharicSikhs have not accepted the pahid 
or baptism of Guru Govind Singh, and do not wear the distin¬ 
guishing habiliments of the Kesadhari, who are the baptized 
Sikhs, also called Singhs or lions, 'fheir distinguishing habili¬ 
ments arc long hair wound round a small dagger and b^ing a 
comb inserted in it, a steel bracelet and short drawers. Neither 
the Sahijdhari nor the Ke,sadhari Sikhs may smoke tobacco or 
drink wine. The prohibition of wine is, however, generally dis¬ 
regarded except by very orthodox Sikhs. 

In the census of 1901, the number of Sikhs in the Punjab 
and North-Western Provinces was returned as 2,130,987, showing 
an increase of 13-9 % in the decade; but these figures are not 
altogether reliable owing to the difficulty of distinguishing the 
Sahijdhari from the Ke^hari .Sikhs and both from the Hindus. 
A man is not born a Singh, but becomes so by baptism, the water 
• of which is called amrii or nectar. It is pos.sible that one brother 
may be a Hindu, while another is a true Sikh. 

The Sikhs are principally drawn from the Arora, Jat and 
Romprhia tribes, but any one may become a Sikh by accepting 
the Sikh l^tism. The Aroras are generally merchants or petty 
dealers. The Jats are agriculturists variously described as 
Scythian immigrants and os descendants of Rajputs who immi¬ 
grated to the Punjab from central India. They are of a tougher 
fibre than the Aroras ; .sturdy and self-reliant, slow to speak but 
quick to strike. The Ramgarhias are principally mechimics. 

To the temperament of the Jat, the Arora and the Ramgarhia 
Sikh add the stimulus of a militant religion. The Sikh is a 
fighting man, and his best qualities are shown in the army, 
which is his natural profession. Hardy, brave and slow-witted, 
obedient to discipline, attached to his officers, he makes the 
finest soldier of the East. In victory he retains his steadiness, 
and in defeat he will die at his post rather than yield. In peace 
time he shows a decided fondness for money, and will go wherever 


it is to be earned. There arc some 30,000 Sikhs in the Indian 
army, and tlie sect is cherished by the military authorities, who 
insist on all recruits taking the pahul or Sikli liaptism. Many 
Sikhs are also to be found in the native regiments of east 
and central Africa and of Hyderabad in the Deccan, and they 
compose a great part of the police force in the treaty ports of 
China. ... “•) 

SIKHISM, a religion of India, whose followers (Sikhs) are 
principally found in the Punjab, United Provinces, Sind, Jammu 
and :^shmir. Sikhism was founded by Nanak, a Khatri by 
caste, who was bom at Talwandi near Inhere in a.d. 1469, and 
after travelling and preaching throughout a great part of southern 
Asia died at l^rtarpur in Jullundur in 1539. He was succeeded 
by nine gurus, great teachers or head priests, who.se dates are as 
follows:— 

A.n. A.D. 

1. Nanak . . 1469-15.19 0. Har Govind . 1O0O-1O45 

2. Angad . . 1559-1552 7. llarRai . 1045-1001 

3. AmarDas . 1552-1574 8. HarKiishan i0<>i-i004 

4. Ram Das . i574-*i58i 9. Teg Bahadur 1OO4-1075 

5. Arjan. . . isbi-KxHi 10. GoviadSingh 1O75-1708 

Nanak, like Buddha, revolted against a religion overladen 
with ceremonial and social restrictions, and both rebelled against 
the tyranny of the priesthood. The tendency of each religion 
was to quietism, but their separate doctrines were largely in¬ 
fluenced by the^surroundings of their founders. Buddha lived 
in the centre of Hindu India and among the many gods of the 
Brahmans. These he rejected, he knew of nought else, and in 
his theological .sy.stem there was found no place for divinity. 
N anak was born in the province which then formed the borderland 
between Hinduism and Islam. He taught that there was one 
God ; bill that God was neither Allah nor Ram, but simply God ; 
neither the special god of the Maliommedan, nor of the Hindu, 
but the God of the universe, of all mankind and of all religions. 
Starting from the unity of God, Nanak and his successors 
rejected the idols and incarnations of the Hindus, and on the 
ground of the equality of all men rejected also the sy.stem of 
caste. The doctrines of Sikhism as set forth in the Granth {q.v.) 
are that it prohibits idolatry, hypocrisy, class exclusiveness, 
the concremation of widows, the immurement of women, the use 
of wine aiid other intoxicants, tobacco-.smoking, infanticide, 
slander and pilgrimages to the sacred rivers and tanks of the 
Hindus; and it inculcates loyalty, gratitude for all favours 
received, philanthropy, justice, impartiality, truth, honesty and 
all the moral and domestic virtues upheld ly Christianity. 
' Sikhism mainly differs from Christianity m that it inculcates the 
transmigration of the soul, and adopts a belief in predestination, 
which is universal in the East. 

The Sikh religion did not reach this full development at once, 
nor was the first of the gurus even the first to feel dissatisfaction 
with the existing order of things. Ideas of revolt and 
reform of decadent systems are always in the air, it 
may be for centuries, until some one man bolder than ouna. 
the rest stands out to give them free expression ; and 
as John the Baptist preceded Jesus Christ, so Nanak was preceded 
by several reformers, whose writings are incorporated in the 
Grcmth itself. The chief of these reformers are jaidev, Ramanand 
and Kabir. Jaidev' is better known as the author of the Giia- 
gobind, which was translated by Sir Edwin Arnold, than as a 
religious reformer ; but in the Adi Granth are found two hymns 
of his in the Prakrit language of the time, in which he represents 
God as distinct from nature, yet everywhere present. He taught 
at the end of the 12th century a.d. that the practice of yog, 
sacrifices and austerities was as nothing in comparison with the 
repetition of God’s name, and he inculcated the worship of God 
alone, in thought, word and deed. What was worthy of worship, 
he said, he h^ worshipped ; what was worthy of truiit he hM 
trusted; and he had become blended with God, as water blend® 
with water. 

Jaidev was succeeded by numerous Hindu saints, who per¬ 
ceived that the superstitions of the age only led to spiritual 
blindness. Of these saints Ramanand was one of the most 
distinguished. He lived at the end of the 14th and beginning of 
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the 15th centuries, and during a visit to Benares he renounced 
some of the social and caste observances of the Hindus, called his 
disciples the liberated, and freed them from all restrictions in 
eating and social intercourse. Kabir denounced idolatry and 
the ritualistic practices of the Hindus. He was bom a.d. 1398, 
and according to the legend was the son of a viigm widow, as 
the result of a prayer offered for her by Samanand in ignorance 
of her status. Thus it will be seen tlrnt the doctrines of these 
early reformers contained the germs of the later Sikh religion. 

Nanak seems to have been produced by the same cyclic wave 
of reformation as fourteen years kter gave Martin Luther to 
Europe. He taught, “ There is but one God, the 
Namk. Creator, whose name is true, devoid of fear and cnmit>', 
immortal, unborn and self-existent, great and boimti- 
ful.” He held that the wearing of religious garb, praying and 
practising penance to be seen of men, only produced hypocrisy, 
and that those who went on pilgrimages to sacred streams, 
though they might cleanse their bodies, only increased their 
mental impurity. He pointed out that God “ before all temples 
prefers the upright heart and pure,” and must be worshipped in 
spirit and in truth, and not with the idolatrous accessories of 
incense, sandal-wood and bumt-offerings. He abrogated caste 
distinctions, and taught in opposition to ancient writings that 
every man had the eternal right of searcliing for divine know¬ 
ledge and worshipping his Creator. 'Chis doctrine of philosophic 
quietism was common to his successors, until in the time of the 
sixth guru, Har Govind, it was found necessary to support the 
separate existence of Bikhism by force of arms, and this led to the 
militant and political development of the tenth and most power¬ 
ful of the gurus, Govind Singh. The Siklis of to-day, though they 
all derive primarily from Nanak, are only recognized as .Singhs or 
real Sikhs when they accept the doctrines and practices of Guru 
Govind Singh. 

Nanak’ssacccssor,Angad, wasbom inA.D. 1504 and died in 1552. 
He also was a Khatri,and was chosen by Guru Nanak in preference 
to his own sons. The legend of his choice is that Nanak 
Aa^md. followers was going on a journey, when they 

saw tlie dead body of a man lying by the wayside. 
Nanak said, “Ye who trust in me eat of this food.” All 
hesitated save Angad (or own body), who knelt and uncovered 
the dead, but, behold, the corpse had disappeared, and a dish of 
sacred food was found in its place. The guru embraced his faith¬ 
ful follower, saying that he was as himself, and that his spirit 
should dwell within him. Thenceforward the Sikhs believe the 
spirit of Nanak to have been incarnate in each succeeding 
guru. Little is known of the ministry of Angad except that he 
committed to writing much of what he had heard about Guru 
Nanak as well as some devotional observations of his own, which 
were afterwards incorporated in the Granth. 

Angad, like his predecessor, postponed the claims of his own 
sons to the guruship to those of Amar Das, who had been his 
faithful servant. Amar Das preached the doctrine 
AnarDa*. forgiveness and endurance, upheld Guru Nanak’s 
abrogation of caste distinctions, and his precepts were 
implicitly followed by bis successors. He used to place all his 
Sikhs and visitors in rows and cause them to eat together, 
not separately, as is the practice of the Hindus. He said ; " Let 
no one be proud of his caste, for this pride of caste resulteth 
in many sins. He is a Brahman who knoweth Brahma (God). 
Every one prateth of four castes. All are sprung from the seed of 
Brahm. llie whole world is formed out of one clay, but the 
Potter hath fashioned it irt various forms.” It was a maxim of 
the Sikhs of his time : “ If any one treat you ill, bear it. If you 
bear it three times God himself will fight for you and humble 
your enemies.” Guru Amar Das also discountenanced the 
practice of suttee, saying: “ They are not satis who bum them¬ 
selves with the dead. The true sati is she who dieth from the 
shock of separation from her husband. They also ought to be 
considered satis who abide in charity and contentment, who 
serve and, when rising, ever remember their lord.” Amar Das 
was born in a.d. 1509 and died in 1574 after a ministry of twenty- 
two and a half years. 
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The fourth guru, oiiginaliy called Jetha, was attracted to the 
third^uru by his reputation for sanctity. He became the servant 
of Ainar Das, helped in the public kitchen, shampooed 
his master, drew water, brought firewood from the 
forest, and helped in the excavation of a well which 
Amar Das was constructing at Goindwal. Jetha was of such a 
mild temper that, even if any one spoke harshly to him, he would 
endure it and never retaliate. He became known as Ram Das, 
which means God’s slave,' and on accoimt of his piety and devo¬ 
tion Amar Das gave him his daughter in marriage and made him 
his successor. Ram Das is amongst the most revered Of gurus, 
but no particular innovation is ascribed to him. He founded, 
however, the golden temple of Amritsar in a.d. 1577, which has 
remained ever since the centre of the Sikh religious worship. 
From this time onward the office of guru became heredilSiy, but 
the practice of primogeniture was not followed, each guru 
selectii^ the relative who seemed most fitted to succeed him. 

Ram Das himself, finding his eldest son Prithi Chand worldly 
and disobedient, and his second unfitted by his too retiring 
di^osition for the duties of guru, appointed his 
third son, Arjan, to succeed him. When .Prithi Chand xljui. 
represented that he ought to have received the turban 
bound on Guru Arjan’s head in token of .succession to his father, 
Arjan meekly handed it to him, without, however, bestowing 
on him the guruship. The Siklis themselves soon revolted against 
the exactions of Prithi Chand, and prayed Arjan to assert himself, 
else the seed of the True Name would perish. It was Guru 
Arjan who compiled the Granth or Sikh Bible, out of his own and 
his predecessors’ compositions. On this account he was accused of 
deposing the deities of his country and substituting for them a 
new divinity, but he was acquitted by the tolerant Akbar. When 
Akbar, however, was succeeded by Jahangir the guru aided the 
latter'ssonKhusru to escape with a gift of money. On this account 
his property was confiscated to the state, and he was thrown 
into rigorous imprisonment and tortured to death. Arjan saw 
clearly that it was impossible to preserve his sect without force 
of arms, and one of bis last injunctions to his son Har Govind 
was to sit fully armed on his throne and maintain an army to the 
best of his ability. This was the turning-point in the history of 
the Sikhs. Hitherto they had been merely an insignificant 
religious sect; now, stimulated by* persecution, they became 
a militant and political power, inimical to the Mahommedan 
rulers of the country. 

When Har Govind was installed as guru, Bhai Budha, the aged 
Sikh who performed the ceremony, presented him with a turban 
and a necklace, and charged him to wear and preserve 
them as the founder of his religion had done. Guru 
Har Govind promptly ordered that the articles should 
be relegated to his treasury, the museum of the period. He said : 
“ My necklace shall be my sword-belt, and my turban shall be 
adorned with a roj’ol aigrette.” He then sent for his bow, 
quiver, arrows, shield and sword, and arrayed himself in martial 
style, so that, as the Sikh chronicler states, his splendour shone 
like the sun. 

The first four gurus led simple ascetic lives and were n^^dless 
of worldly affairs. Guru Arjan, who was in charge of the great 
.Sikh temple at Amritsar, received copious offerings and became 
a man of wealth and influence, while the sixth guru became a 
military leader, and was frequently at warfare with the Mogul 
authorities. Several warriors and vrrestlers, hearing of Guru Har 
Govind’s fame, came to him for service. He enrolled as his body¬ 
guard fifty-two heroes who burned for the fray. This formed 
the nucleus of his future army. Five hundred youths then came 
to him for enlistment from the Manjha, Doab and Malwa 
districts. These men told him that they had no offering to make 
to him except their lives; for pay they only required instruction 
in his religion ; and they professed themselves ready to die in his 
service. The guru gave ^em each a horse and five weapons of 
war, and gladly enlisted them in his army. In a short time, 
besides men who required regular pay, hordes gathered round 
the guru who were satisfied with two meals a day and a suit of 
clothes every six months. The fighting spirit of the people 
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was roused and satisfied by the spiritualtand military leader. 
Har Govind was a hunter and eater of flesh, and encouragetl his 
followers to eat meat as giving them strength and daring. 
It is l^ely to this practice that the Sikhs owe the superiority 
of tlieir physique over their surrounding Hindu neighbours. 
The regal state that the guru adopted and the army that he 
maintained were duly reported to the emperor Jahangir. 

In the Autobiography of Jahangir it is staled that the guru 
was imprisoned in the fortress of Gwalior, with a view to the 
reuli/.ation of the fine imposed on his father Guru Arjan, but the 
Sikhs believe that the guru became a voluntary inmate of tbe 
fortress with the object of obtaining seclusion there to pray for 
the emperor who had been adi lsed to that effect by his Hindu 
astrologers. After a time Jahangir died and was succeeded by 
Shah J 4 han, with whom the guru was constantly at war. On 
three separate occasions after de.sperate fighting he defeated the 
royal troops sent against him. Many legends arc told of his 
military prowess, for which there is no space in this summary. 
The gura before his death at Kiratpur, on the margin of the 
Sutlej, instructed his grandson and successor, Guru Har Rai, to 
retain two thousand two hundred mountcfl soldiers ever with him 
as a precautionary measure. 

Har Rai was charged with friendship for Dara Shikoh, the son 
of Shah Jahan, and also with preaching a religion 
**" distinct Islam. He was, therefore, summoned to 
Delhi, but mstead of going hiirusclf he sent his son 
Ram Rai and shortly afterwards died. His ministry was mild but 
won him general respect. 

The eighth guru was the second son of Har Rai, but he died 
when a child and too young to leave any mark on 
history. His elder brother Ram Rai was passed over 
in his favour and also in favour of the next guru for 
having altered a line of the Granth to please the emperor 
Aurangzeb. 

As the direct line of succession died out with Har Krishan, the 
guruship harked back at this point to Teg Bahadur, the .second 
Ooni T» Govind and uncle of Har Rai. Teg Bahadur 

Bahaiiur. death for refusal to embrace Islam by 

Aurangzeb in a.d. 1675. It is of him that the legend 
is told that during his imprisonment in Delhi he was accu.sed by 
the emperor of looking towards the west in the direction of the 
imperil zenana. The guru replied, “ Emperor Aurangzeb, I 
was on the top storey of my prison, but I was not looking at thy 
private apartments or at thy queen’s, i was looking in the 
direction of the Europeans who are coming from beyond tlie seas 
to tear down thy purdalis and destroy thine empire.” This 
prophecy became the battle-cry of the Sikhs in the assault on 
Delhi in 1857. 

Teg Bahadur wia succeeded by the tenth and most powerful 
guru, his son Govind Singh; and it was under him that what 
had sprung into existence as a quietist sect of a purely 
ao"ag religious nature, and had become a military society 
siagB. for self-protection, developed into a national movement 
which was to rule the whole of nortli-wcstern India and 
to furnish to the British arms their stoutest and most worthy 
opponents. For some years after his father’s execution Govind 
Singh, then known as Gobind Rai, lived in retirement, brooding 
over the wrongs of his people and the persecutions of the fanatical 
Aurangzeb. He felt Ihe necessity for a larger following and a 
stronger orgimizatipn, and following the example of his Mahom- 
medan enemies used his religion as the basis of political power. 
Emerging from his retirement he. preached the Khalsa, the 
“ pure," and it is by this name his followers are now known. 
He, like his predecessors, openly attacked all distinctions of 
caste, and tought the equality of all men who would join him, 
and he instituted a ceremony of initiation with baptismal holy 
water by which all might enter the Sikh fraternity. 

The higher castes murmured, and many of them left him, for 
he taught that the Brahmanioal threads must be broken; but 
the lower orders rejoiced and flocked in numbers to his standard. 
These he inspired with military ardour in the hope of social 
freedom and of national independence. He gave them outward 


signs of their faith in the five K’s—which will subsequently be 
explained—^he signified the military nature of their calling by the 
title of “ singh ” or “ lion ” and by the wearing of steel, and he 
strictly prohibited the use of tolwcco. The following are the 
main points of his teaching: Sikhs must have one form of 
initiation, sprinkling of water by five of the faithful; they should 
worship the one invisible God and honour the memory of Guru 
Nanak and his succe.ssors; their watchword should be, “ Sri wah 
guru ji ka khalsa, sri Utah guru ji hi fatah ” (Khalsa of God, 
victory to God !), but they should revere and bow to nought 
visible save the Granth Sahib, the book of their belief; they should 
occasionally bathe in the sacred tank of Amritsar; their locks 
should remain unshorn; and they should name thentselvcs 
singhs or lions. Arms should dignify their person ; tltey should 
ever practise their use ; and great would lie the merit of those 
who fought in tlie van, who slew the enemies of their faith, and 
who despaired not although overpowered by superior numbers. 

The religious creed of Guru Govind Singh was the same as 
that of Guru Nanak : the God, the guru and the Granth remained 
unchanged. But while Nanak had substituted holiness of life 
for vain ceremonial, Guru Govind Singh demanded in addition 
brave deeds fuid zealous devotion to the Sikh cause as proof of 
faith; and while he retained his predecessors’ attitude towards 
the Hindu gods and worship he preached undying hatred to the 
persecutors of his religion. 

During the spiritual reign of Guru Govind Singh the religious 
was partially eclipsed by the military spirit. T'he Mahommedans 
promptly responded to the challenge, for the danger was too 
serious to be neglected ; the Sikli army was dispensed and two 
of Guru Govind Singh's sons were murdered at Sirhind by the 
governor of that fortress, and his motlier died of grief at the cruel 
death of her grandchildren. The death of tlie emperor Aurangzeb 
brought a temporary lull: the guru assisted Aurangzeb’s suc- 
ce.ssor, Bahadur Sliah, and was himself not long after assassinated 
at Nander in the Deccan. As all the guru’s sons predeceased him, 
and as he was disappointed in his envoy Bimda, he left no human 
successor, but vested the guruship in the Granth Sahib and 
his sect. No formal alteration has been made in the Sikli religion 
since Guru Govind Singh gave it his military organization, 
but certain modifications have taken place as the result of time 
and contact with Hinduism. After the guru’s death the gradual 
rise of the Sikhs into the ruling power of northern India until 
they came in collision with the British arms belongs to the 
secular history of the Punjab (?.».). 

The chief ceremony initiated by Guru Govind Singh was the 
Khanda ka Pahul or baptism by the sword. This baptism may 
not be conferred until the candidate has readied an age 
of discrimination and capacity to remember obligations, 
seven years being fixed as the earliest age, but it is amain. 
generally deferred until manhood. Five of the initiated 
must be present, all of whom should be learned in the faith. 
An Indian sweetmeat is stirred up in water with a tyro-edged 
sword and the novice repeats after the officiant the articles of his 
faith. Some of the water is sprinkled on him five times, and he 
drinks of it five times from the palms of his hands; he then 
pronounces the Sikh watchword given above and promises 
adherence to the new obligations he has contracted. He must 
from that date wear the five K’s and add tlie word singh to his 
original name. Tlie five K’s are (1) the kes or uncut hair of the 
whole body, (2) the kachk or short drawers ending above the knee, 
(3) the kara or iron bangle, (4) the khanda or small steel dagger, (5) 
the khanga or comb. 'The five K’s and the other esoteric observ¬ 
ances of the Sikhs mostly had a utilitarian purpose. When 
fighting was a part of the Sikh’s duty, long hair and iron rings 
concealed in it protected his head from sword cuts. The kachh 
or drawers fastened by a waist-band was more convenient and 
suitable for warriors than the insecurely tied dhoti of the Hindus 
or the tamha of the Mahommedans. So also the Sikh’s physical 
strength was increased by the use of meat and avoidance of 
tobacco. Another Sikh ceremony is the kara parshad or com¬ 
munion made of butter, flour and sugar, and consecrated with 
certain ceremonies. The communicants sit round, and the kora 
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parshai is then distributed equally to all the faithful present, no 
matter to what caste they belong. The object of this ceremony 
is to abolish caste distinctions. . 

There may be said to be three degrees of strictness in the 
observances of the Sikhs. There may first be mentioned the 
zetUots such as the Akalis, who, though generally 
sikbitm *1“*^® illiterate, aim at observing the injunctions of 
'otto-day. Guru Govind Singh; secondly, the true Sikhs or 
Singhs who observ'e his ordinances, such as the prohibi¬ 
tions of cutting the hair and the use of tobacco; and, thirdly, 
those Sikhs who while professing devotion to the tenets of the 
gurus are almost indistinguishable from ordinary Hindus. 
These are largely Nanakpanti Sikhs, or followers only of Guru 
Nanak. Tlie Nanakpanti Sikhs do not wear the hair long, nor 
use any of the outward signs of the Sikhs, though they reverence 
the Granlh Sahih and above all the memory of their guru. They 
are distinguished from the Hindus by no outward sign except 
a slight laxitv in the matter of caste observances. 

Sikhism attained its zenith under the military genius of 
Ranjit Singh. After the British conquest of the Punjab the 
military spirit of the Sikhs remained for some time in abeyance. 
Tlicn came the mutiny, and Sikhs once more were recruited in 
numbers and saved India for the British crown. Peace returned, 
and during the next twenty or twenty-five years Sikhism reached 
its lowest ebb ; but since then the demand for Sikhs in the 
regiments of the Indian army and farther afield has largely 
revived the faith. The establishment of Singh Sabhas, of Sikh 
newspapers, and the spread of education have largely tended in 
the .same direction, but the strict ethical code of Sikhism and the 
number of its obligatory divine services have caused many to 
fall away from the faith: nor docs the austere Sikh ritual appeal 
to women, who generally prefer Hinduism with its picturesque 
material worship and the brightness of its innumerable festivals. 
At the prc.sent day die stronghold of Sikhism still remains the 
great Phulkian sUtes of Patiala, Nabha and Jind and the 
surrounding districts of Ludhiana, Lahore, Amritsar, Jullundur 
and Gujranwala. In these states and districts are recruited 
the soldiers who form one of the main bulwarks of the British 
empire in India. 

Kor authorities see Cunningham, History of the Sikhs ; Sir Lepel 
Griffin, Maharaja Ttanjit Sittgh (" Rulers of India" series, rSor) ; 
Faieon, Handbook on Sikhs ; and specially M. Macauliffo, The Sikh 
Religion; Its Gurus, Sacred Writings and Authors (6 vols., looo) and 
two lectures before the United Service Imstitution of India on The 
Sikh Religion and its Advantages to the State " and " How the Sikhs 
became a Militant Race." jj j 

SIKH WARS, two Indian campaigns fought between Ae Sikhs 
and the British, which resulted m the conquest and annexation 
of the Punjab (see Punjab). 

First Sikh War (iSdS-46)-—Tho first Sikh War was brought 
about by the insubordination of tlie Sikh army, which after the 
death of Ranjit Singh became uncontrollable and on the nth 
of December 1845 crossed the Sutlej, and virtually declared 
war upon the British. The British authorities had foreseen 
the outbreak, and had massed sufficient troops at Ferozepore, 
Ludhiana and Umballa to protect the frontier, but not to offer 
provocation. So complete were the preparations for advance 
tlut on the 12th, the day after the Sikhs crossed the Sutlej, 
Sir Hugh Gough, the commander-in-chief, marched 16 m. with 
the Umballa force to Rajpura; on the 13th the governor-general, 
Sir Henrj' Hardinge, declared war, and by the i8th the whole 
army had marched 150 m. to Moodkee, in order to protect 
Ferozepore from the Sikh'attack. 

Wearied with their long march, the British troops were 
enjoying a rest, wheq the news came in that the Sikhs were 
advancing to battle at four o’clock in the afternoon. The 
British had some 10,000 men, and the Sikhs are estimated 
by some authorities as bw as 10,000 infantiy wift aooo 
cavaliy and 22 guns. The battle opened with an artillery 
duel, m which the British guns, though inferior in weight, soon 
suenced the enemy, the 3rd Light Dragoons delivered a brilliant 
charge, and the infantry drove the enemy from position after 
position with great slaughter and the loss of seventeen guns. 
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The victory was complete, but the fall of night presented it 
fromsbeing followei^ up, and caused some of the native regiments 
to fire into each oAcr ii| the confusion. 

After the battle of Moodkee Sir Henry Hardinge volunteered 
to serve os second ia command under Sir Hugh Gough, a step 
which caused some confusion in the ensuing battle. 

At 4 A.M. on the 2i.st of December the British advanced 
from Moodkee to attack the Sikh entrenched comp * 
under the command of Lai Singh at Ferozeshah, orders having 
been sent to Sir John Littler, in command at Ferozepore, to 
join the main British force. At 11 a.m. the British wererin front 
of the Sikh position, but Sir John Littler, though on his way, 
had not yet arrived. Sir Hugh fbugh wished to attack while 
there was plenty of daylight; but Sir Henry Hardinge re¬ 
asserted his civil authority as governor-general, aneWorbade 
the attack until the junction with Littler was effected. The 
army then marched on to meet Littler and the battle did not 
ticgin until between 3.30 and 4 p.m. The engagement opened 
with an artillery duel, in which the British again failed to gain 
the mastery over the Si^. The infantry, therefore, advanced 
to the attock; but the Sikh muskets were as good os the British, 
and fighting behind entrenchments they were a most formidable 
foe. Sir John Ijttler’s attack was repulsed, the 62nd regiment 
losing heavily in officers and men, while the sepoys failed to 
support the European regiments. But the Moodkee force, 
undaunted, stomicd and captured tlie entrenchment, though 
the different brigades and regiments lost position and became 
rnixed up together in the darkne.ss. The army then passed the 
night on the Sikh position, whib the Sikhs prowled round 
keeping up an ince.ssant fire. In the morning the Britisli found 
that they had captured seventy-three pieces of cannon and were 
masters of the whole field; but at that moment a fresh Sikh 
army, under Tej Singh, came up to the assistance of the scattered 
forces of Lai Singh. The British were exhausted with their 
sleepless night, the native troops were shaken, and a determined 
attack by this fresh army might have won the day; but Tej 
Singh, after a half-hearted attack, which was repulsed, marched 
away, whether from cowardice, incapacity or treason, and left 
the British masters of the po.sition. 

After the battle of Ferozeshah the Sikhs retired behind the 
Sutlej, but early in January they again raided across the river 
near Ludhiana, and Sir Harry Smith was detached 
to protect that city. On the 21st of January he was 
approaching Ludhiana when he found the Sikhs under Runjoor 
Singh in an entrenched position flanking his line of march at 
Budhowal. Sir Harry Smith passed on without fighting a general 
action, but suffered considerable loss in men and baggage. 
After receiving reinforcements Sir Harry again advanced from 
Ludhiana and attacked the Sikhs at Aliwal on the 28th of 
January. An attack upon the Sikh left near the village of 
Aliwal gave Sir Harry the key of the position, and a bSliant 
chaige by the i6th Lancers, which broke a Sikh square, com¬ 
pleted their demoralization. The Sikhs fled in confusion, losing 
sixty-seven guns, and by this battle were expeUed from the 
south side of the Sutlej. 

Ever since Ferozeshah Sir Hugh Gough had been waiting 
to receive reinforcements, and on the 7th of February his siege 
train arrived, while on the following day Sir Harry 
Smith’s force returned to camp. On the 10th of 
February Sir Hugh attacked the Sikhs, who occupied a strong 
entrenched position in a bend of the Sutlej. After two hours’ 
cannonading, the infantry attack commenced at 9 aji. 'Ihe 
advance of the firet brigade was not immediately successful, 
but the second brigade following on carried the entrenchments. 
The cavalry then cha^d down the Sikh lines from right to left 
and completed the victory. The Sikhs, with the river behind 
them, suffered terrible carnage, and are computed to have lost 
io,ooo_men and 67 guns. The British losses throughout the 
campaign were considerabfy heavier than was usual in Indian 
warfare; but this was partly due to the fact that the Sikhs were 
the best natural fighters in India, and partly to the lack of 
energy of the Hindostani sepoys. After the battle of Sobraon 
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the Britiuh advanced to Lahore, where the treaty of Lahore 
was signed on the nth of March. , *■ 

Second Sikh War (1X48-49 ).—For t«*) years after the battle 
of Sobraon the Hanjab remained a British protectorate, with 
Sir Henry Lawrence as resident; but the SiWis were unconvinced 
of their military inferiority, the Rani Jindan and her ministers 
were constantly intriguing to recover their power, and a further 
trial of .strength was inevitable. The outbreak came at Multan, 
where on the 20th of April 1848 the troops of the Dewan 
Mulraj broke out and attacked two British officers, Mr Vans 
Agnew and Lieutenant Anderson, eventually murdering them. 
On hearing of the incident, Lieut. Herbert Edwardes, who was 
Sir lleiuy Lawrence’s assistant in the Derajat, advanced upon 
Multan with a force of levies drawn from the I’athan tribes of 
the fronffer ; but he was not strong enough to do more than keep 
the enemy in check until Multan was invested by a Bombay 
column under General Whish. In the meantime Edwardes 
wished fur an immediate British advance upon Multan; but 
Lord Gough, as he liad now become, decided on a cold season 
campaign, on the ground that, il the Sikh government at Lahore 
joined in the rising, the British would require all their available 
strength to suppress it. Multan was invested on the 18th of 
August by General Whish in conjunction with the Sikh general 
Shere Singh; but during the course of the siege Shere Singh 
deserted and joined the rebels, thus turning the rising into a 
national war. The siege of Multan was temporarily abandoned, 
but was resumed in Novemlier, when Lord Gough’s main advance 
had begun, and Mulraj surrendered on the 22nd of January. In 
the meantime Ixard Gough had collected his army and stores, 
and on the qth of November cros.sed the Sutlej. 

On the 22nd of November there was a cavalry skirmish at 
Kamnagar, in which General Curcton and Colonel Havelock were 
killed. For a month after this Lord Gough remained 
inactive, waiting to be reinforced by General Whish 
from Multan; but at la.st he decided to advance 
without General Whish, and fought the battle of (Tiillianwalla 
on the 13th of January 1849, Lord Gough had intended to 
encamp for the night; but the Sikh guns opening fire revealed 
the fact that their army had advanced out of its intrenchments, 
and Lord Gough decided to seize the opportunity and attack 
at once. An hour’s artillery duel showed that the Sikhs had the 
advantage both in position and guns, and the infantry advance 
commenced at three o’clock in the afternoon. The battle resulted 
in great loss to the European regiments, the 24th losing all its 
officers in a few minutes, while the total loss in killed and wounded 
amounted to 2338; but when darkness fell the British were in 
possession of the whole of the Sikh line. Lord Gough subse¬ 
quently retired to the village of Chillianwalla, and the Sikhs 
returned and carried off their guns. After the battle Lord Gough 
received an ovation from his troops, but his losses were thought 
excessive by the public in England and the directors of the East 
India Company, and Sir Charles Napier was appointed to super- 
.sede him. Before, however, the latter had time to reach India, 
the crowning victory of Cujrat had been fought and won. 

, After the fall of Multan General Wliish marched to join Lord 
Gough, and the junction of the two armies was effected on the 
auift February. In the meantime the Sikhs had 

withdrawn from their strong intrenchments at Russool, 
owing to want of provisions, and marched to Gujrat, which Lord 
Gough considered fi. favourable position for attacking them. 
By a series of short marches he prepared the way for lus “ last 
and best battle.” In this engagement, for the first time in either 
of the Sikh wars, the British had the superiority in artillery, in 
addition to a picked force of 24,000 men. I'he battle began on 
the morning of the 21st of Februarj' with two and a half hours’ 
artillery fire, which was overwhelmingly in favour of the British. 
At 11.30 A.M. Lord Gough ordered a general advance covered 
by the artillery ; and an hour and a half later the British were 
in possession of the town of Gujrat, of the Sikh camp, and of the 
enemy’s artillery and baggage, and the cavalry were in full 
pursuit on both flanks. In this battle the British only lost 0 
killed and 700 wounded, while the Sikh loss was enormous, in 


addition to 67 guns. This decisive victory ended the war. On 
the 12th of March the Sikh leaders surrendered at discretion, 
and the Punjab wa' annexed to British India. 

See Sir Charles Gough and A. 1 ). Innus, The Sikhs and the Sikh 
Wars (iI< 97 ) ! and K. S. Kait, Lt/e and Campaigns 0/ Viscount Cough 

(1903). 

SIKKIM, called by Tibetans Dejmg (“ the rice country ”), 
a protected state of India, situated in the eastern Himalaya, 
between 27° 5' and 28° 9' N. and between 87° 59' and 88° 56' F,. 
It comprises an area of 2818 sq. m. of what may be briefly 
described as the catclunent basin of the headwaters of the rivers 
Tistaand Rangit. On the S. and S.E., branches of these rivers 
form the boundary between Sikkim and British India, while 
on the W., N. and N.E. Sikkim is separated from Nepal, Tibet 
and Bhutan by the range of lofty mountains wliich culminate 
in Kinchinjunga and form a kind of horse-shoe, whence dependent 
spurs project southwards, gradually contracting and lessening 
in height until they reach the junction of the Rangit and the 
Ti-sta. Thus the country is split up into a succession of deep 
valleys surmounted by open plateaus cut off from one another 
by high and steep ridges, and lies at a very considerable elevation, 
rising from 1000 ft. above sea-level at its southern extremity 
to 16,000 or 18,000 ft. on the north. The main trade-passes into 
Tibet, such as the Jelep (14,500), Chola (14,550), and Kangra-la 
(16,000), are not nearly so high as in the western Himalaya, 
while tWe into Nepal are less than 12,000 ft. 

J’hysu al Features. —Small though the country is, a wide variation 
of climate makes it pccuharly mtercstmg. From a naturalist's 
point of view it can be divided into three zones. The lowest, stictch- 
mg from 1000 to 5000 ft. above sea lovel, may be called the tropical 
zone; tlience to 13.000 ft., the upper limit of trev vegetation, the 
temperate; and aliove, to the line of perpetual snow, tlic alpine, 
flown to about iSbo Sikkim was covered with dense forests, only 
interrupted where village clearances had bared the slopes for agri¬ 
culture, but at the present time this description does not apply liy^w 
(>000 ft., the upper limit at which maize ripens ; for here, owiiw tio 
increase of popula.tion (particularly the immigration of .H^aiesc 
.settlers), almost every suitable s;K>t has been cleared for cultivation. 
'Ihe exuberance of its flora may be imagined when it is considered 
that the total flowering plants comprise some 4000 species; there arc 
more than 200 different kinds of ferns, 400 orchids, 20 bamboos, 30 
rhododendrons, 30 to 40 primuias, and many other genera arc equally 
profuse; in fact Sikkim contains types of every flora from the 
tropics to the poles, and probably no other country of equal or larger 
extent can present such infliiite variety. Butterflies abound and 
comprise about boo specic.s, while moths are estimated at 2000. 
Birds are profusely represented, numbering between 500 .and (mo 
species. Among maminals, the most interesting arc the snow leopard 
{Felis unica), the cat-beai' (Aelurus fuigens), the musk deer (Moschus 
moschi/i rus) and two species of goal anteloyx' (Nemorhaedus buhalinus 
and Cemasgoral). Copper and lime are the chief minerals found and 
worked in Sikkim, but they are of Uttle commercial value at present. 

(iovemmeid and Population.--The: population is essentially agri¬ 
cultural, each family hving in a hou.se on its own land : there are no 
towus or villages, and the only collection of houses, outside tlie Lachen 
and Lachung valleys, are the few that have sprung up round country 
market-places, such os Rhenock, Dikkeling and Gangtok ; but m the 
above-mentioned valleys the inhabitants, who aie Bhutanese in 
origin and herdsmen in occupation, have large clusters of well-built 
houses at various altitudes up the valleys, which they occupy in 
rotation according to the season of the year. 

The .seat of government, or in other words the palace of the raja, 
was formerly situated at Kubdentze; but when that place was taken 
and destroyed by the Gurkhas, anew {lalace was built at Tumlong, 
close to the eastern and Tibetan Imundary, while a subsidiary 
summer residence was erected on tlic other side of the Chola range 
at Chumbi, in the Am-mochu valley. At the present time the raja 
and his court remain in the more open countiy at Gangtok, where 
the British political officer and a small detachment of native troops 
are also stationed. 

The first regular census of Sikkim, in 1901, returned the population 
at 59,014, showing an apparent increase of nearly twofold in the 
decade. Of the total. 65 % were Hindus _^and 35 % Buddhists. 
The Lepchas, supposed to be tlie origiiml inhabitants, numbered 
only 8000, while no less than 23,000 were immigrants from Nepal. 

Tlie state religion is Buddhism as practisKl in Tibet, but is not 
confinedto one particular sect; while among the heterogeneous popu¬ 
lation of Sikkim all manner of religious cults can be found. Educa¬ 
tion is at a low ebb, though the monasteries are supposed to maintain 
schools, and missionary enterprise has established others. 

The revenue of Sikkim has increased under British guidance from 
Rs. 20,000 a year to nearly Rs.i,bo,ooo, derived chiefly from a land 
and poll tax, excise, and sale of timber; the chief expenditure is on 
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the maintenance of tlio state, which jiracticalljr means the raja’s 
family, and on the improvement of communications. The conntry 
has a complete system of mountain roads, budged and open to animm 
(but not cart) traffic. British trade with Central Tibet is carried over 
the Jelep route, on the south-eastern border of Sikkim. 

History. —The earliest inhabitants of Slkldin were the Rong-pa 
(ravine folk), better known as I^epchas, probably a tribe of Indo- 
Chinose origin; but when or how they rriigratea to Sikkim is un¬ 
known, The reigning family, however, is Tibetan, and claims descent 
from one of the Gyalpos or princelings of eastern Chinese Tibet; their 
ancestors in course of several generations found their way westwards 
to Lhasa and Sakyn, and thence down the Am-mochu valley ; finally, 
about the year ibo^, Penchoo Nomygd was bom at Gangtok, and 
in 1641, with the aid of Lha-tsan Lamn and two other priests of the 
Duk-pa or Ked-bat sect of Tibet, overcame the Lepcha chiefo, who 
had been warring among themselves, established a firm government 
and introduced Buddhist Lamaism as a state religion. His son, 
Tensung NamygS, very largely extended his kingdom, but much of it 
was lost in the succeeding reign at Chak-dor Namygi (ryoo-iyiy), 
who is credited with having designed the alphabet now in use among 
the Lepchaa. 

In the beginning of the l8th century Bhutan appropriated a large 
tract of country on the east. Betv/ecn 1776 and 17c* Sikkim was 
constantly at war with the victorious Gurkhas, who were, however, 
driven out of part of their conquests by the Chinese in 1792; but it 
was not until 1816 that the hulk of what is known to us as Sikkim 
was restored by the British, after the defeat of the Nepalese by 
General Ochteriony. In 1839 the site of Darjeeling was ceded 
the raja of Sikkim. In 1849 the British resumed the whole of the 
plains (Tarai) and the outer hills, as punishment for repeated insults 
and inj urics. In 18Cii a British force was required to impose a treaty 
defining good relations. The raja, however^ refused to carry out his 
.obligations and defiantly persisted in living m Tibet; his administra¬ 
tion was neglected, his subjects oppressed, and a force of Tibetan 
soldiers was allow^, and even encouraged, to seize the road and 
erect a fort within sight of Darjeelipg. After months of useless re¬ 
monstrance, the government was forced in x888 to send an expedi¬ 
tion, which drove the Tibetans back over the Jelep pass. A con¬ 
vention was then concluded with China in 1690, whereby the British 
protectorate over Sikkim was acknowledged and the boundary of the 
state defined; to this was added a supplemental agreement relating 
to trade and domestic matters, which was signed in .iS93. Since 
that time the government has been conducted by the maharaja, 
assisted by a council of seven or eight of his iead^ subjects, and 
guided by a resident British officer. Crime, at which there is little, 
IS punished under local laws administered by karis or petty chigfs- 
Since tgoa political relations with Sikkim, which had formerly been 
conducted by the lieutenant-governor of Bengal, have been ih the 
hands of the Viceroy. 

Jiafas of Sikkim (Dcjong-Gyalpo): Ponchop Namgyd (1^41- 
1O70), Tensung Naingye (1670-1700), Cliak-dor, Naijigyd (1700- 
17T7), Gyui-m6 Namgyi (1717-1734), Pcnchoo Nan^J (t 73 ‘l~ 
1780), Tenzing Nam^ (1780-17^), Cho-phoe Nam(y6' (1790- 
1861), Sikhyoiig Namgyi (1861-1674), Tlio-tub Namgyd (1874), the 
maharaja, whose son has b^n educated at Oxford. 

Auihorities.—S ir J. W. Edgar, Report o» a Visit to Sikkim anitho 
Tibetan Frontier in iSrj (Calcutta, 1874); Macajlay, Rekort on a 
Mission to Sikkim and the Tibetan Fromier (Calcutta, 1883); The 
(iaeeUeer of SikUm (Calcutta, 1894); Hooker, HimtUayan feeemalt 
(London, 1854); L. A. Waddell, Lamaism (Ixmdon, 1^3); Among 
the Himalayas (London, 1898). (A. W. P.) 

SILA, a mountainous forest district of Calabria, Italy, to the 
£. of Cosenza, extending for some 37 m. N. to S. and 25 nj, E. 
to W. The name goes back to the Greek pei’iod, and then pro¬ 
bably belonged to a larger extension of territory than at present. 
In ancient times these mountains supjilied timber to the Greeks 
for shipbuilding, the forests have given way to pastures to 
some extent; but a part of them, wmch belongs to the state, is 
maintained. Geologic^y these mountains, which consist of 
granite, gneiss and mica schist, are the oldest portion of the 
Italian peninsula; their culminating point is.the Botte Donato 
(6330 ft), and they are not free of snow, until t)ie late spring. 
They are very rarely explored by travellers. 

SILANIOS, a Greek sculptor of. the 4th centtny Be Ufos 
noted aS'a portrait-sculptor. Of two of hiS;WOTks, hia heads,of 
Plato and of Sappho, »e possess, what seexplabe copies. Bop 
are of simple ideal ty^, the latter of course wjtis^ly aporp^ 
since Sappho lived befpoe the age, of portmi^ The bpst nopy,.^ 
the Plato is in’the Vatican.', ■ ■-r t 

gtLAS (fl. >!s>. 59)(n Wly 
was the cornpankin of.St PonliQp th^, 
took the place tonnerfy held by B^^«|S. ,^Thejt<% 

S. Gftlatia, Trees, Philippi (whefe he, wms unpr(»c(i;^,ap^T 
salonica and Berdea, where Silas wwleff; with Timai 4 iy,.tnaugh 


be afterwards rejoine*^ Paul at Corinth. He is in all {nubabUity 
the .Silvanus ^ whe^is associated yrith Paul in the letters to the 
Thessalonians,’nientione'B again in 2 C(ir. h 197 and the bearer and 
amanueilsis of i Peter (see v. :i2^. It is pussibfe, indeed, that he 
has an even closer cchinexion with this letter, and some scholars 
(e.g. R. Scott in The Pauline Epistles, .*909) are inclined to give 
him a prominent pla<;c among the, writers of tlie New Testament. 
H6 was of Jewish birth and probably also a*S.oman citizen. 

SILA Y, a town of the province of N^ros Occidental, island of 
Negro. 1, Philippine Island, on the N.W. coast, about 1,0 m. N. 
of Bacolod, the capital of the province. Pop. {1903, titer the 
annexation of Giiimbalon and a portion of Eustaquio Lopez) 
22,000. There are more than fifty barrios or villages in the town 
and the largest of these had, in 1903, .383a inhabitajjpi. The 
language is Visiiyan. Hiere is a considmble coasting trade, 
sugar, brought by a tramway from neighbouring towns, is shipped 
from here, and the cultivation of sugar-cane is an important in¬ 
dustry ; Indian corn, tobacco, hemp, cotton and dacao are also 
grown. 

SILCHAH, a town of British India, in the Cachar district of 
Eastern Bengal and Assam, of which if'is the headquarters. 
Pop. (1901) 9256. It is situated on the left hank of the river 
Barak, with a station on the Assam-Beiigal railway, 271 m. 
N. of Chittagong. Silchar is the centre of an importimt tea 
industry, and the headquarters of the volunteer corps known 
as the Surma Valley Light Horse. 

SILCHESTEB, a parish in the north of Hampshire, England, 
about 10 m. S. of Reading, containi^ the site of the Romano- 
British town Culleva Atrebatum. This site has been lately 
explored (tSoo-igoq) and the whole jilan of the ancient town 
within the walls recovered; unfortunately the excavators had 
to abandon their task before the suburbs, cemeteries and what¬ 
ever else may lie outside the walk have been examined. The 
results are published in Archaeologia, the official organ of the 
London Society of Antiquaries (see BkiTAiN : Roman). As the 
excavations proceeded, the areas excavated were covered in again, 
but the ruins of the town haU, whidh liave been famous since the 
12th century, still remain. The smaller and movable objects 
found in tlie excavations have been deposited by the.duke of 
Wellington, owner of the site of Callav^ m the Reading museum. 

'SILENU8, a primitive Phrygian deity of woods and springs. 

^ As the reputed' in'ventor Of' music he ■was confounded with 
Marsyas. He also possessed the gift of .prophecy, but, like 
Proteus, would only impart information on.compulsion; when 
surprised in a drunkm sleep, he could be bound whh chains 
of ftowers, and forced to pri^hesy and sing (Virgil; Erf- vi., where 
he gives an account of the creation of thg world y qf. Aelian, 
Vdr. hist. ill. 18). In Greek mythology he is the son of Hermes 
(or Pan) and a nymph. He is the constant companion of 
Dionysus, whom he was said to have instructlni in the cultivation 
of the vine and tiie keeping of bees. He fought by his side ,in the 
war against tlie giants and was his companion in his travels 
and adventures. The story of Silenus was often the subject of 
Athenian satyric drama. Just as there were supposed to be 
several Pans and Fauns, so there were many Sileftuses, lyhose 
Lither was called Papposilenus (f‘ Daddy Silenus ”), represented 
us completely covered with hair and more animal in aj^ieaTance. 
T'he usual attributes of Silenus were the wjne^m (from 'whith 
he is inseparable), a crown of ivy, the Bacthic the ass, 

and sometimes panther. In art he generally hppeaits as a 
little pot-bellied old man, with a snub nose: and « bald head, 
riding on an ass and supported by satyrs; or he is depicted 
lying' a^tep ‘Cn 'his winc^Mn, whibl), he.^^ni^'tithes bestrides. 
A BM^d^ijified .(ype js ^ Vatican, ,« Sik^^wying 

in-fhetouvre.-^. ■' . ^ ■ ■■■ 
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SILESIA, the name of a district m the east of^Europe, the gnsater 
part of which is included in the Gemma empire and is known as 
German Silesia. ,A smaller part, called Austrian ^lesia, is 
included in the empire of Austria-Hungary., 

German Silesia. 

German Silesia is hounded by Brandenburg, Posen, Russian 
Poland, Galicia, Austrian Silesia, Moravia, Bohemia and the 
kmgdom and province of Saxony. Besides the bulk of the old 
duchy of Silesia, it comprises the countship of Glatz, a fragment 
of the Neuraark, and part of Upper Lusatia, taken from the 
kingdom of Saxony in 1815. The province, which has an area 
of 15,576, sq. m. and is the Iwgest in Prussia, is divided into three 
governmental districts, those of Liegnitz and Breslau comprising 
lower Silesia, and of C^peln taking in the greater part of moun¬ 
tainous Silei^. 

Physiogtaphically Silesia is roimbly divided into a flat and a 
hilly portion by the so-called Simian Langental, which begins 
on the south-east near the river Malapane, and extends across the 
province in a west-by-north direction to the Black Elster, following 
in part the valley of the Oder. The south-east part of the province, 
to the east of the Oder and south of the Malapane, consists of a 
hilly outpost of the Carpathians, the Tamowitz plateau, with a 
mean elevation of about 1000 ft. To the west of the Oder the land 
rises gzadnally from the Langental towards the southern boundary 
of the province, which is formed by the central part of the Sudetic 
system, including the Glatz Mountains and the Kiesengebirge 
(Schneekoppe, 5200 ft.). Among the loftier elevations in advance 
of this southern barrier the most conspicuous is the Zobten (2356 ft.). 
To the north and nOrth-east of the Oder the province belongs almost 
entirety to the great North-German plain, though a hilly ridge, rarely 
attainmg a height of 1000 ft., may be traced from east to west, 
assorting itself most definitely in the Katzengebirge. Nearly the 
whole of Silesia lies within the basin of the Oder, wbiw flows through 
it from south-east to north-west, dividing the province into two 
approximately equal parts. The Vistula touches the province on 
the south-east, and receives a few small tributaries from it, while 
on the west the Spree and Black Elster belong to the system of 
the Elbe. The Iser rises among the mountains on the south. Among 
the chief feeders of the Oder are the Malapane, the Glatzer Ncisse, 
the lUtzbach and the Bartach; the Bober and Queiss flow through 
Silesia, but ioin the Oder beyond the frontier. The only lake of 
any extent is the Schlawa See, y m. long, on the north frontier; 
and the only navigable canal, the Klodmtz canal, in the mining 
district of upper Suesia. Tisiro is a cmisiderable ^fierence in the 
climate of Mwer and Upper Silesia; some of the villages in the 
Kiesengebirge have the lowest mean temperature of any inhabited 
place in Prussia (below 40° F.). 

Of the total area of the province 56 % is occupied by arable land, 
JO-2 % by pasture and meadow, and nearly 29 % by forests. The 
soil along the foot of the mountains is generally good, and the district 
between Ratibor and Ijegnitz, where 70 to 80 % of the surface is 
under the plough, is reckoned one of the most fertile in Germany. 
The parts ctf lower Silesia adjoining Brandenburg, and also the district 
to the east of the Odor, are sandy and comparatively unproductive. 
The diSerent cereals are all grown with success, wheat and rye 
sometimes in quantity enou^ for exportation. Flax is still a 
frequent crop in the hilly districts, and sugar-beets are laised over 
large areas. Tobacco, oil-seeds, chicory and h<m may also be 
sp^fied, while a little wine, of an inferior quality, is produced near 
Griinberg. Mulberry irees for silk-culture have been introduced 
and tiirive fairty. Large estates are the rule in Silesia, where about 
, a third of the land is in the hands of owners possessing at least 
«o acres, while properties of 50,000 to 100,000 acres ate common. 
The districts of Oppeln and Liegnitz are among the most richly 
wooded parts of Prussia. The merino ^ero was introduced by 
Frederick the Great, and since then the Silesian breed has been 
greatly improved. The woods and mountains harbour large 
^antities of game, such as red deer, roedeer, wild boars and bares. 
The fishery inchided salmon in the Oder, trout In tiie mountain 
streams, and carp in the small lakes or ponds with which the province 
isaprlakled. 

The neat wealth of Silosia, however, Ues underground, in the 
shape <H large stores of coal and other minerals, which luive been 
worked ever since the 12th century. The coal measures of Upper 
Silesia^ in the south-east part of tras province, aro among the most 
extensive in continental Europe, ana there is anotheriarge field 
near Waldenburg in the south-west. The output in 1905 exceeded 
34 million tons, valued at ^12,500,000 sterling, and equal to more 
inan a quarter of the entire yield of Germany. The distiict of 
Oppeln also contains a great quantity of iron, the prodnetion in 
1905 amounting to 862,000 tons). The depoaits of zinc m the vicinity 
of Benthen are perhaps the richest in the world, and produce two- 
thirda of the zinc ore of Germany (609,000 tons;. The remaining 
mineral products include lead, from which a considcnable quantity 


of silver is extracted, copper, cobalt, arsenic, the rarer metal cadmium, 
alum, brown coal, marble, and a few 01 the commoner precious 
stones, jaspers, agates'and amethysts. The province contains 
scarcely any salt or brine springs, but there are well-known mineral 
springs at Warmbrunn, Sambnum and several other places. 

A busy manufacturing activity has long been united with Uie 
underground industries of Silesia, and the province in this respect 
is hardly excelled by any other part of Ihussia. On the plateau of 
Tarnowitz the working and smelting of metals is the predominant 
industiy, and in the neighbourhood of Beuthen, Konigshfitte and 
Gleiwita there is an almost endless succession of iron-works, zinc- 
foundries, machine-shops and the like. At the foot of the Riesengc- 
birce, wd along the southern mountain lino generally, the textile 
industries prevail. Weaving has been practised in Silesia, on a 
large scale, since the J4th century ; and bilesian linen stiU maintains 
its reputation, though the conditions of production have greatly 
changed. Cotton and woollen goods of all kinds are also i^ide in 
large quantities, and among the other industrial products are beetroot 
sugar, spirits, chemicals, tobacco, starch, paper, pottery, and 
" Bohemian glass." Lace, somewhat resembhng that of Brussels, 
is made by tlie women of the mountainous districts. The trade of 
Silesia is scarcely so extensive as might be expected from its im¬ 
portant industrial activity. On the east it is hampered by the 
stringent regulations of the Russian frontier, and the great waterway 
of the Oder, though in process of being regulated, is sometimes too 
low in summer for navigation. The extension of tiie railway system 
hiu, however, had its usual effect in fostering commerce, and the 
mineral and manufactured products of the province are freely 
exported. 

At the census of 1905 the population of Silesia was 4,942,6x1, 
of whom 2,120,361 were Protestants, 2,765,394 Catholics and 
46,845 Jews. The density is 317 per sq. m., but the average is 
of course very greatly exceeded in the industrial districts such 
as Beuthen. Three-fourths of the inhabitants and territory are 
German, but to the east of the Oder the Poles, more than 1,000,000 
in number, form the bulk of the population, while there are atout 
15,500 Czechs in the south part of tiie province and 25,000 Wends 
near Liegnitz. The Roman Catholics, most of whom are under 
the ecclesiastical sway of the prince bishop of Breslau, are 
predominant in Upper Silesia and Glatz; the Protestants prevail 
in I^wer Sile^, to the west of the Oder, and in Lusatia. The 
nobility is very numerous in Silesia, chiefly in the Poli^ districts. 
The educational institutions of the provmce are headed by the 
university of Breslau. In 1900 the percentage of illiterate 
recruits, in spite of the large Polish-speaking contingent, was only 
0-05. The capital and seat of the provmdal diet is Breslau 
(q.v.), which is also ^ far the largest and most important town. 
The towns next in point of size are Gorhtz, Liegnitz, Konigsbutte, 
Beuthen, Schweidnitz, Neisse and Glogau. The province sends 
thirty-five members to the Reichstag and sixty-five to the 
Prussian chamber of deputies. The government divisions of 
Breslau and Oppeln together form the district of the 6th army 
corps with its headquarters at Breslau, while Liegnitz belongs 
to that of the 5th army corps, the headquarters of which are at 
Posen. Glogau, Glatz and Neisse are fortresses. 

History .—The beginnings of Silesian history do not reach bock 
beyond the loth century a.d., at which time the district was 
occupied by clans of Slavonic nationality, one of which derived 
its name from the mountain Zlenz (mod. Zobtenburg), near 
Breslau, and thus .gave rise to the present appellation of the 
whole province. The etymology of pl^e-names suggests that the 
original population was Celtic, but this conjecture caimot be 
veraed m any historical records. About the year 1000 the 
Silesian clans were incorporated in the kingdom of Poland, 
whose rulers held their ground with diflBculty against continuous 
attacks by the kings of Bohemia, but maintained themselves 
successfully against occasional taids from Germany. The 
decisive factor b the separation of Silesia from Poland was 
furnished by a partition of the Polish croi^n’s territories b 1138. 
SOesb was henceforth constituted as a separate principality, 
and b laoi its political severknee from Poland became complete. 

A yet more imrartant result of the partition of 1138 was the 
transference of Suesb to the German nation. The bdependent 
dynasty which was then established was drawn under the 
imuence of the German king, Frederick Barbarossa, and two 
princes who b 1163 divided tiie sovmignty among tiiemselyes 
as di^es of Upper and Lower Silesia inaugurated the poBcy 
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of invittag Gemuln colonists to -Aeir vacant donukins. More 
extensive immigratjons followe4 in the course of which the whole 
ot Silesia was covered with Gernuu settleihents. The numerous 
townships whidi then sprang up acquired rights of self-govern¬ 
ment according to German Uiw, Breslau being refoonded about 
1250 as a German town, and a feudal oiganw&n was introduced 
amo^ the landholding nobility. By the end of the 13th century 
Silesia had virtually Income a German land. 

This ethnical transformation was accompanied by a great 
rise in material prosperity. Large areas of forest, or swamp 
were reclaimed for agriculture; the great Silesian industries 
of mining and weaving were called into existence, and Breslau 
grew to be a leading centre of exchange for the wares of East and 
West. The growing resources of the Silesian duchies are exempli¬ 
fied by the strength of the army with which Henry II., ddte of 
Lower Silesia, broke the force of the Mongol invasion at the 
battle of Liegnitz (1241), and by the glamour at the court of the 
Minnesinger, Henry IV. (1266-1290). This prosperity, however, 
was checked ty a growing ^dency among the ^sian dynasties 
to make partitions of their territories at each new succession. 
ThiM by the end of ^ i4lh century the country bad been spbt 
up into 18 principalities: &eslau, Brieg, Glogau, Jauer, Uwmtz, 
Miinsterberg, Ols, Schweidnitz and Steinau in Lower Sifesia; 
Beuthen, Falkenberg, Kosel, Neisse, Oppeln, Ratibor, Strehlitz, 
Teschen and Troppau in the upper district. The petty rulers 
of these sectioiu wasted their strength with iritemecine quarrels 
and proved quite incompetent to check the lawlessness of their 
feudm vas^. Save under the vigorous rule of some dukes 
of Lower Silesia, such as Henry I. and Boiko I., and the above- 
named Bteruy II. and IV., who succeeded in reuniting most of 
the priricipalities under thw sway, the country fell into a.state 
of growing anarchy. 

Unable to institute an effective lutional government, and 
unwilling to attach themselves again to Poland, the Silesian 
princes began about 1290 to seek the protection of the German 
dynasty then ruling in Bohemia. The intervention of these 
kings resulted in the establishment of their suzerainty over Ae 
whole of Silesia and the appropriation of ^veral of its petty 
states as crown domains. The earliest of these Bohemkn 
overbids. King John and the emperor Charles IV., fully justified 
their intrusion by the vigorous way in which they restored order 
and regularized the adnmistration; in particular, the cities 
at ^s time attained a high degree of material prosperity and 
politick importance. Under btier rubrs the connexion with 
Bohemia brought the Silesians no benefit, but involved them 
in the destructive Hussite wars. At the outbreak of this conflict 
in 1420 they gave ready support to their king Sigismund against 
the Bohemian rebels, whom they regarded as dangerous to &eir 
German nationality, but by this act they exposed themselves 
to a series of invasions (1425-1435) by which tiw country was 
severely devastated. In consequence of these raids the German 
element of population in Upper Silesia permanently lost ground; 
and a complete restitution of the Slavonic nationality seemed 
imminent on the appointment of the Hussite, George podiebrad, 
to the Bohemian kingship in 1457. Though most w the Silesian 
dynasts seemed ready to acquiesce, the burghers of Breslau 
fiercely repudiated the new suzerain, and before he could enforce 
hb claims to homage he was ousted by tlie Bhingariah king, 
Matthias Corvinus, who was readily recognized as overlord (14^. 

Matthias enforced hb authori^ by the vigorous use of his 
mercenaries and by wholesale Con&cations of lands Of turto- 
lent nobles. By instituting a permanent diet of Sibsian princes 
and estates to co-operate with hb vfcegerent,he took an infp^^t 
step towards the abolition of partioul^m and tiieestaMwiment 
of an effective central govemmeot' In spite of these relfonnB 
the Silesians, who felt severely ^ financial exactions of Mnttitto; ‘ 
began to resent the control of the Bohemun crown. Profitns 
by the feebleness of Matthias' suoeessor Vladislav, theyeximted ^ 
concessions which secured to them 4 pfBdtiM autont^.' 
These privibges still remaaned to them at the outset off tib 
religious Refonnation, wWch the SUestans, fa spite of thsii' 
CatnoHc zeal during the Husnte wars, aceepted read^ 'afaf 


cameij out with singulariy Kttb opposition from wifiiin or 
without But a dristic revolution in their government was 
imposed upon fhem by fhe German king, Feijdinand I., who 
had been prevented from interference during his early reign by 
hb wars with the Turks, and who showed Tittle disposition to 
check the Reformation in Silesia by forcible means, but subse¬ 
quently reasserted the control of the Bohemian crown by a 
series of important enactments. He abolSthed all privileges 
which were not secured by charter and imposed a more rigidly 
centralbed scheme of government in wliich the activities .of the 
provincial diet were restricted to some judicial and fmancial 
functions, and their freedom in matters of foreign policy was 
withdrawn altogether. Henceforth, too, annexations <ff territory 
were frequent^ carried out by ^ Bohemian crown jgp the 
extinction of Silesian dynasties, and the surviving princes showed 
an increasing reluctance to the exercise of their autiiori^. 
Accordingly the Silesian estates never again chose to exercise 
initiative save on rare occasions, and from 1550 Silesb passed 
almost completely under foreign adminbtration. 

An uneventful period followed under the rule of the house of 
Habsburg, whidi united the kingship of Bohemia with the 
m-chduchy of Austria and the imperial crown. But thb respite 
from trouble was ended by the outbreak of the Thirty Yeare’ 
War (1618-48), which brought Silesia to the verge of ryfa. Db- 
quieted by some forcible attempts on Rudolph ll.b part to 
suppress Protestantism in certom parts of the count^, and 
mbtrusting a formal guarantee of religious liberty Whi^ was 
given to them in 16^,, the Silesians joined hands with the 
Bohemian insurgents and renounced them allegiance to their 
Austrian niler. Their defection, which was terminated by a 
capitulation in 1621, was not punished severely, but in 
of their attempt to maintain neutrality hencefo^ they were 
quite unable to secure peace. Silesia remained a pmcipal 
objective of the various contending armies and was occupied 
almost continuously by a succession of ill-disdpiined mercenary 
forces whose depredations and exactions, accentuated at times 
by religious fanaticism, reduced the coun^ to a state of helpless 
mbeiy. Three-quarters of the population are estimated to Slave 
lost ^eir lives, and commerce and industry were brought to a 
standstill. Recovery from these disaaters was retarded ty the 
permanent diversion of trade to new centres like Leiptig and 
StPetersburg, and by a state of unsettlement due to the govern- 
mentb dbregard of its guarantees to its Protestant subjects. A 
greater measure of religious liberty was secured for the Silesians 
by the representatives of Kii^ Chailes XII. of Sweden on their 
behalf, and effective measures were taken by the emperor Charles 
VI. to stimulate commercial intercourse between Silesia and 
Austria. Kevertheless in the earlier part of the i8th cmtury the 
condition of the country still remained unsatisfactory. 

An important epoch in the hbtory of Silesia b marked by the 
year 1740, when the dominion of Austria was exchanged for that 
of Prussia. Availing himself of a testamentary union made in 
1537 between the dulm of Liegnitzand the elector of Brandenburg, 
and of an attempt by the elector Frederick William to call it into 
force in spite of its annulment by Ferdinand I. in 1546, Frederick 
IL 0^ frussia raised a claim to the former duchies of Liegnitz, 
Brieg^ J%enidorf and Wohlau. The empress Maria Theresa, 
who was at thb time involved with other enemies, was unable 
to prevent the occupation of Lower Silesia by Frecierick and in 
1741 ceded that province to him. In the foUowii^ year Frederick 
renewed hb attack and extorted from Austria the whole of 
Silesia except the dbtricts of Troppau^ Teschen and JSgemdoii, 
the present provitm of Austrian Silesia. 

Though Cowtrained by the general dangers of her position to 
mhke t|^s with Prussia, Marb Theresa long cherished the hope 
of recovering a possession which unlike htr predecessors, 
valued hi;^ and held by a far better title than did her opponent. 
A second war whidh l^derick began in 1744 in antieipauon of a 
coitn|er-Mtick fadin' her onljr served to str^then hb hold upon 
hb iwbiit conquest; hut fa Seven Yfkfa’fVar (fo.) 

of 1756^3 thOi Austrian, enq^ress, aided by |i'n|faoe and Russfa, 
almost oftected her purposel, Silesb was repeatedly overun hy 
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AuEtria& and Russian troo^, and Frederic^ds ultimate e;(pulsun 
seemed «nly a question of time. Yet tlie Fniisiun kingirecoVei^d 
his lost ground by gigantic efforts and eventually retained bis 
Silesian tenitor/ unditninished. 

The annexation by Frederick was followed by a complete 
reorganization in which the obsolete powers of the local dynasts 
were abolished and Sile.sia became.a mere province of the highly 
centralized Prus.siatl state. Owing to tlic lack of a corporate 
Silesian cunsciousne.ssand the feebleness of their local institutions, 
the people soon became reconciled to their change of rulers. 
Moreover Frederick, who had proved by his wars the importance 
which he attached to Silesia, was indefatigable in times of peace 
in his attempts to justify his usurpatiop. Making yearly visits 
to the.£oun^, and further keeping liimself in touch with it by 
means of a spiacial “ minister of Silesia,” he was enabled to effect 
munerous political reforms, chief of which were the strict enforce¬ 
ment of religious toleration and the .restriction of oppressive 
seigm^rial rights. By liberal endowments and minute but 
judicious regulations he brought about a rapid .deyelopment of 
Sile.suua industries ; in pNuticular he revive the mining and 
weaving operations which at present constitute the country’s 
chief source cd wealth, 

After its incorporation with Prussia Silesia ceases fo have an 
independent political history. During the Napoleonic wars it was 
partly occupied by French troops (1806-1813), and at the begin- 
nmg of the War of Liberation it was the chief scene of operations 
between the French and the aUied armies. In 1813 it was 
enlarged by a portion of Lusatia, which had become detached 
from Silesia as far b<ack as the tith century and since then had 
been annexed to the kingdom oI Saxony. During the rest of 
the 19th century its peace has been uiterrupted from time to time 
by riots of discontented weavers. But the general record of 
recent times has been one of industrial development and 
prosperity hardly inferior to that of any other part of Gennany; 

See C. Griiuiiagen, Geschichtc Schltstens fz vols., Gotha, iSu4- 
1886), and SMitsten unler Priedrich dem (irossen (2 vols., Gotha, 
1890-1892): M. Morgenbesscr^ GtschuhU von Schlesien (Berlin, 1892); 
Kndtel, Ceschichte Obenchtestens (Kattowitz, 1906) ; H. Grotefend, 
Siammtaftln dor tchlesiscktn FUrsten bis 1J40 (Breslau, l8t^); 
R Kachiahl, Dit OrgOMisatian der CesamtsUusisvsrwttUung SfJtfatiens 
vor dem dreissxgjdhrigen f(riege (leipzig, 1894): H, Fechner, 
Geschichte des'schiesiseken Berg- und ffiittenwesens I’jei-tSob (Berlin, 
1903); see also the Zeitschrifi des Vereins fUr Gesehitme mid AUtrtum 
SohUsiens (Breslau, ISJ5 sqq.), and Oiersehlmscht Helmut, XHb 
schriit des obeeaaUesisckm GeeoHMsoeteins (t^peln, 1905 sqq,). 

Austrian SHesta. 

Aastrian . Silesia (Ger. Osierreichisch-Schlesien) is a duchy and 
crownland of Austria, bounded E. by Galicia, S. by Hungary 
and Moravia, W. and N. by Prussian Silesia. It has an area Of 
1987 sq. m. and is the smallest province of Austria. Silesia is 
divided by u projecting limb of Moravia into two small parts of 
territory, of which the western part is flanked by the Sudetic 
mountains, namely the Altvater Gebirge ; while the eastern pgrt 
is flanked by the Carpathian.s, namdy the Tablunka Gcbitge 
with their highest peak the Lissa Hoik (4346 ft.). A great pro¬ 
portion of the surface of Sile.si 4 Is.occupied by the o&hoctts of 
these ranges. The province is traversed by the Vistula, whith 
rises in the Carpathians within eastern Silesia, and by the Oder, 
with its afliuents the Gppa and the Olsa. Owing to its mountain¬ 
ous character, and its slopes towards the N. and H.B., Silesia 
has a somewhat severe climate, for its latitude, tiie mean annual 
temperature being 50® F., while the annual rainfall varies from 
20 to 30 in. 

Of the total area 49-4 % is arable land, 34-2 % Is ooveited by 
forests, b-2 % by pasturages, while meadows :ooeupy, y'<8 % aud ' 
gurdcos t <3 %. The soil casnot, as a rule, be termed rich, alti^gh 
some parts are fertilo and producy cereals, vegetables, beetroot and . 
fruit. In the mountainous region, daiiy-fannmg is carried on after 
the Alpine faShion and the breeding o! shcra is itnprovihg. ' Lalrge 
herds of geese tdtd pigeons'are reu:M| whue hunang ana Gehl^ 
constitute also important rcsomoes.' inwimineral .waaHb of Silesia' 
is .great and consiatsiin coal, irop'ore, maftMc^andrSlsAe.^, ..It posaef/es, 
several miaeral springs, (d which the be^ wowh are the.alkahne 
.springs at Karlsbruno. lake Its udjiuntng Mvince.s',"Snesm boasts 
of a great and varied industrial activityv elnelly' ’t«prewAted -by'.the 
metsuurgio and textUe industries in.aU their branmuas.. 'Che cloth 


aud wnoUao .industries.arc conceotraied at Bielitz,. JIgeindori and 
iingelsbcig; linen is manufacturydat Fneiwaldau, FTeudenthal and 
Bennisch; cottbn gdofls at" Fnidek. The iron industry is con- 
centmted 'et Trziniete, near Tesehtn, and various industrial and 
agricolturdl machines are manufactured, at Ttiqinau, 'jagemdori, 
Ustron and BieUtz. The organs manufactured at Jiigorndorf enjoy 
a good reputation. Other important branches of industry are 
chemicals at Hruschau and Petrbwitz; sugar refineries, milling, 
brewing and liqueurs. 

In 1900 the, population numberfed 680422, whidi corresponds 
to 342 inhabifemts per sq. m. The Germans formed 44'69 % 
of tbe population, 33'21 % were Poles and 22*05% f-zechs 
und Slavs. According to religion, 84*73 were Roman Catholics, 
14 % Protestants and the remainder 'were Jews.' The local diet 
is composed of 31 members, and Silesia sends 12 deputies to the 
Reichsrat at Vienna. For administrative purposes Silesia is 
divi^d into 9 districts and 3 towns with autonomous munici¬ 
palities : Troppau, the capital, Bielitz arid Friedek. Other 
principal tovms are: Teschen, Polnisch-Ostrau,' Jagemdorf, 
Karwin, Freudentlial, Freiwaldau and BeimischJ 

The actual dttchy is only a very amaH part, vdiich was left 
to Austria after the Seven Years’ War, from its farmer province 
of'the same name. It formed, ■with Moravia, a single province 
until 1849, 'when it was created a separate duchy. 

Sec P. Sldma, ^sterreichisch-Sthlesien (Prague, 1887); and A. 
Peter, Dos Hereogtum Schiesien (Vienna, 18S4), 

Silesian wars, the name given to the contests lietween 
Austria and Pnissia for the possession of Silesia. The first (1740- 
1742) and second (1744-1745) wars formed a part of the great 
European struggle called the War of the Austrian Succession 
(q.v.), and the third war (1756-1762) similarly a part of the 
Seven Years’ War (j.».). 

SILHOUETTE, ^lENNE DE (1709-1767), controller-general 
of France, was born at Limoges on the 5th of July 1709. He 
travelled extensively while stifl a youn^ man and drew attention 
to himself by the publication of English translations, historical 
writii^ and studies on the financial system of England. Suci 
cessively councillor to the parlement of Metz, secretary to the 
duke of Ori^s, member of the commission on delimitatiq^ of 
Franco-BritLsh interests ip Acadia (1749), and royal commis¬ 
sioner ia the Indies Company, he was named controUer-ge^rkl' 
through’ the influence of the marquCss de Pdfripadour on the 
4th of March 1759. The court at first reposed a blind confidence 
in him, but soon perceived not only that he was not a financier 
but alsd that he was bent on attacking privilege by'le'vying a 
land-tax bn the estates of the nobles and by reduemg the pensions. 
A stonn of opposition gathered and broke : a,thousand cartoon.s 
and Jokes wefe dirdcte^l against the unfortunate minister who 
seenled to be resorting to one fin^cial embanassment in order 
to escape another; and in allusion to the sacrifices which he 
demaiided of the nobles, even the conversion of their table plate 
into money, iilftoae/fe became the popular word for a i^re 
reduced to simplest form. TKe ikord was eventually (1835) 
admitted to the dictibnkiy by the F|^ch academy. Silhouette 
was forced out of the mlnis&j' on the'21st of November 1759 and 
withdrew to .fii; 5 e-sur,-Marrie, where during' die remainder of 
his life he sought refuge, from sbom and sarcasm in religious 
d'evotioft. 'He died on the 20th b’f January i;f67. 

SilhoucUe' left several translations from 'the English and tbe 
Spanish, EtecOonts of travel, and dull'historical and philosophical 
writings, alist of which is riven'in'Quetairij France UtUrmre, be. 138. 
A Testament potitime, pabUriied andar his same in 1772, is apochry- 
phal ^ J. £.'Cl«iiient and A. LemofneifAr. de Silhouette (Pans, 
187*); 

SIUC^ in chemistry, di^tname ordinarily given to amorphous 
siJiooB dioKide, .SiOg. TWa ch^nieal cewapi^d is tvidely and 
moat abundantly distribuited ins^ure, bothin the free state and 
imcitwhinatiwi widi ro4tftlS9.i«»id». Free silka.aonstitutos the 
p^tw.p*rt and sandy•«ick& a ahen fairiy pure.it occurs 

m thadaip crystals whkh.w»>knD3V.a8(qiiattz.(.9;v.),and iwhich, 
whsB.)iColoBre(dt);,)f9nB jihe;i^-8lK)i«#*iaimethyst, cairngorm, 
catsf-^e andtjasper. Tridymit* (ign».D.»« rarer formi crystallo- 
gsaphicaUy.^Sei'eat.fnim duarbut Astnrphous forms also occur: 
chalced«|y,-(f.<r.)i,fmdJts cqkmred modifications agate, camelian, 







onyx and safdjtoge»tei»i!h oi» 8 J(j^ 4 <.)'»rea±sImp}ei I^b^h-' 
ous silica ab.tiiSni:d tiot^ S- $iUcat« f a cci^pount) iitf aiuca 

and a metallic oxid6)> by iuf^ the powdeced naoetali 
with sodium carbonate, decomposing the sodium silicate thus' 
formed with hydrodiloric acid, eVaporati^ tb dryness to convert; 
theiGoiloidai silk:ic add into insoluble sihca, and rehtbvtng the 
soluble chlorides by washing with' hot Water. Oh the 

silica is cfbt^ied as a soft white amorohous powder,.ihsoti^.in 
water and m all acids exocfh: hydroftnoric.; it dissolves iit' hot 
solutions of the caustic alkalis and to a less extent in alkali’ 
carbonates. It melts at a high temperature, ahd hi'the electric 
furnace it may be distilled, the vapours condensing tb a bluish- 
white powder. By heating a solution of sodium silimte in a glaas 
vessel the glass is attacked (an acid silicate being formed) and 
silica sepafates at ofdinaty teiwperaturts in ahydfated amp^hous 
form, at lughaf tenjpcratures but below i8o° as tridymite, ahd 
above i8o° as quarte. 

Silicates .—These compoauds are to be lecarded as salts of silicic 
acid, or combinations of siiicon dioxide and metallic basic pxldes; 
they are of great importance alnce they constftate the cMnmbnest 
rocK-ionning and many other minerals, and occur hi every petro- 
rraphieal species. The parent acid, silicic aclcl was Obtained by 
T. Oraham by dialysing a SolutiOii of hydrochloric acid to Which 
sodium silicate had been added; a colloidal silicic add being re¬ 
tained in the dialyser. This sotntiott may be coheeirtrated until 
it contains about 14 ^ Of silica by opsn boiling, and this soliitlpn on 
evaporation in a vacuum gives a tnanspareitt maSs of metasUicic 
acid, H,SiO,. The solution is a tasteless^quid having a slight acid 
reaction; it gradually Changes to a clear transparent jCBy, which 
afterwards shrinks on drying. This eoagulation is brought about 
very quickly' by Sodium carbonate, and mhy be retarded by hydro¬ 
chloric acid or by a solution Of a caustic alkali Scverai hydrated 
forms have 1 'been 0 fbtt 4 ned, e.g. 5 ( 3 i 0 ,'H,O, 8 SiO,-H, 0 , 4 Si 0 ,‘tt, 0 , 
8SiO,-HjO: these are very unstable, the first two losing water on ex¬ 
posure whilst the others absorb water. The natural Smcatcs may be 
regarded as falling into 5 classes, vi*. orthosilicates, derived irom 
Si(OH),; metasilioates, from SiO(OH),; disilicates, from Si, 0 ,( 0 H),; 
trisiheatos, from Si, 0 .( 0 H),; and basic siUcatte. These acids may 
bo regarded as derived by the partial dehydration of the ortho-acid. 
Anouer classification is given in MntALLukoV; a Hst Of mineral 
silicates is given in Minbrawjov, and for'the synthetical production 
of these cc^iounds see also Petsoloov. 

SILICOK [symbol Si, atomic weight *8*3 ( 0 >ei 6 )], a non- 
mctallic chemical element. It is not found in flie uncOmbmed 
condition, but in combination with other elements if; is, with 
perhaps the exception of oxygen, the most widely distributed and 
abundant of all the elements. It is found in-^ form of oxide 
(silica), either anhydrous or hydrated as quorum sand, 
chaici^ony, tridymite, opal, &c., but occurs chiefly ki ^ form 
of silicates of aluminium, nugnesium, ,iron, and the aUceii and 
alkaline earth me^, foraiung the ehieficomstitueint of .utarious 
clays, soils and rocHs. It has also been found as a constituent of 
various parts pf plants and has been recogni^ in the .stars. 
The element exists in two forms, one i amorphous, the other 
crystalline. Xho older methods used for the preparation of the 
amorphous form, namely the decomposition of silioon halides 
or siheofluorides by the alkali metals, or of silica by magnesium, 
do not give good results, since the silicoB otUmed is always 
contaminafed with various.,impurities, but.a pure varied may 
be prepared according to E. Vigpuioux rW«i. ^ys,, 1897, 
(7), IS, p. 153) by heating silica with magnesium in the presence of 
magnesia, or by heating silica with aluminimn. The crystalline 
form may be prepared by heating potassium siUcoiluoride with 
sodium or aluminium (F. Wohler, Am., 185^,97, p< s66; 1S57, 
ios,p. 38s); heating silica with magnesium in the {uesencem 
zinc (L. Gattermann, Btr.; 1S69, P- *86) j and by the reduc¬ 
tion of silica ip the presence of caibon and in«t(H. N. Wuien, 
Chem. News, 1888,, 51, p. 54; 1893, 67^ p, ,136). .Another 
crystalline fonn,:difIenng irom the former by. its sohibSiW in 
hydraduoriC:a 9 id,ip^^epmed by H., Moissan and F. SkmeaB 
(Contpks rtfid^, 43^ A somewhat impure 

siliconi (cqinmn^lfig* 99-^%,/»ithe :element) is made iby the 
Carborundum Compuuiy of Niagara Falls (United , States Patenfa 
745 *i«; ewl ^* 23 ) *SP®). by heating coke and sand in an 
eleciteio fv«naQe.|, tip, product is. a, prystalline soUd qf specific 
gravity .8-34, and mpiro attabowt iiaso^C, See,al» Genmiii 


! Patent 168817 for tHfe production (q[ ctystalUzed siliedb from 
silica^d'carWundiim. i.-, "j 

Amorphoiis silicbn is a^noSm coloured powder, the ciystaltine 
variety being ri^,'but it''preSttBs'iotaewhat different appear¬ 
ances abCorc^ jto ^e" method usiid ior its preparation. The 
specific gravity ol the amorphous form is 2-35 (Vigouroux), 
that of the crystalline variety varying, according to the method 
Of preparation, from 3-004 to *' 493 - The specific heat varies with 
the tiinjperature, from 0-136 at -39“ C. to 0-3029 at 232® C. 
SUicon distils readily at the temperature of the electric furnace. 
It b attached rapidly fiuoriiui at ordinary temperatuVe, and 
by chlorine when heated in a current of the gas. It undergoes a 
slight, superficial oxidation: when heated in oxygen. It combines 
directly with .many iinetals on heating, whilst others meyrety 
dissolve it. When heated with sodium’ and potassiiun>^ppaT- 
ently bo action takes place, but if heated with Kthiufn^'it forms 
a lithium silicide, LigSi, (H. Moissan, Camples rendus, 1962,134, 
P...1083). It decomposes ammonia at a red heat, liberatuig 
hydrogen and yielding a compound containing silicon and nitro- 
BM. It reduces many nc^nietAllic oxides. It is only soluble 
m a mhlture of hydroquoric and nit^cacid, or in solutions^ the 
caustic alkalis, in the Imter rase yipldiroi hydrogen and a silicate: 
Si-e 2KH0-i-H20’«K,fii0s-f'8H2. On fusion with alkaline car¬ 
bonates and hydroxides it -undergoes oxidation ia silica whidh 
dissolves on the excess of alkali yielding an alkalipe sfficafe.. 

mUcoa hydrieif, SiH^ la.-obtained in im.impure-condirion, as a 
spontaneously inflammable gaa, by deconipcising magneuam silicide 
wlth'hydiDciuoiic acid, or by thie direct unien of sibcon and hydrogen 
in the electric arc. In the pure state it may be prepared by decam- 
posiog etliyl silicoformate in the pceaemoe of sodinm (C. Fnedel and 
A. La^burg,.C'omptes rsadMS, iS67,'64,pp. 359,1267); tSi(OCiI^),« 
SlH4-f 85 i(OC^H|b- Whan pure, it k a cokiuriesB gas which knot 
spontaneovsly inflammable at ordinary tempeiotuie and pressure, 
biit a sli^t iucraase of tempeaituro or decrease of pressure sets up 
decompositian. U is -almost ias(fluble in water. It burns when 
brought into contact with chlorine, forming alicon chloride and 
.hydrochloric acid. It deooznposts sotutions of silver nitrate and 
cop^ sulphate. A second hydride of silicon, of compositioa 
was prepared by H. Moissan and S. Smiles (Camples rendus, 
1902, up. 569, 1549) from the products obtained in the aetioo of 
hydreraloiic acid on magnesinm silicide: These are passed through 
a vessel sunounded by a freering mixture, and on fiactioaating the 
product the hydride distils over as a oolpariess liquid which botls at 
53° C. It.is wo obtained by the decomposition of ilithinm silicide 
with concentrated hydrochlmic acid: Its-vapour is iroontslnaously 
inflammable when exposed to air. it behaves as a reducing agent. 
For-a possible hydride (Si^Hs)!, see J. Ogier, 1880, 

(SI.SP.P-S- 

Only one oxide of silicon, namely the dioxide or silica, is known 
(see SiucA). 

SiUeea fluoride, SiF«,.is fonsed when sflicon-is brooghlt into contact 
with fluorine (Moissan); or by decomposing a mixtnre of acid potas¬ 
sium fluoride and silica, or of calcium fluoride and silica with cotieen- 
trated sulphuricacid. Itk a coloUrlsM, strongly fuming gavwhich ha.s 
asufiocatuig smell. Itisdecomposed with great violence wlien hosted 
in contact with either sodium or .potassium. It combines directly 
with ammonia to fotm the cmnpcniid SiF.-IiNHj:, and is absorbed by 
dry boric acid .and by many metaUie oxides. Watdr.decomposes ft 
into sihoofluoric adul imd Cfllcic acid; 'SSiF4-f8HgO»2H)SiFs•f. 
H^iO•. With potusiam hydroxideit yieldspotaistam silicofluoiide, 
whilst with sodium hydroxide, socUam fluoride is produced; SSiF.-^ 
IKHO = SiO, + JK^F, -f aHjO! SlFs -h 4 NaOH = SiO, + 4 NaF + 
2 H^O. It combines directly wth acetone and with varions amines. 
SilKon fluoroform, SiK'F|,.waB obtained by < 0 . Ruf! and Curt ^bert 
(Ber., 1905, 38, p. 53) by decomposing titanium fluoride with silicon 
chknoform in swed vessels at 100-230° C It is a ootouriess gas 
which may be condensed to a liquid boUmg at - 80-2° C. On 
solidification it melts at about - no* C. The gas'is vsiy unstable, 
decomposing slowly, even at ordinary tempefatares, into hydrogen, 
silicon fluonde and silicon ; 4SiHF,>9>SH,48StF^ +81.. It bums with 
a pale-blue flame forming silioon finotide, suicofluoric acid and 
silicic acid. It k decomposed readily by water, sedidm hydroxide, 
alcohol and ether: 


:iHF,-H4HJ3:«H4SiC 


■o^IV+, 3Nv 





's-t-sfe; 

+aNaF-HL; 

3-,i^ir.+8i; 

+itAF. 


SiHeafluoris aeUi ItySiF^, it obtained as-shown above,-aafl idto by fhe 
Bctioa of anlpltoric add on barium ■tUooAucride, «r<b]i absorbing 
rilicon fluoride in aqueous hydrofluoric add. -ThS -solution on 
svapoiattoa. depssits « hydrated, -fonh, which deeom-' 

poses -when heated: -Tim onbydreusiada is'not-knotni, since'>ott 



94 


»LIPRIA 


cvaponting the aqueous solution it gradually decomposes into silicon 
fluorine and hydrofluoric adid. . 

Silicon chloride, SiCl|, was inepared by J. BeneUus {Jahresb., 
4, p. 91) by the action of cbloiiaj on suioan, and is also ob¬ 
tained when an.intimatB mixture of silica and carbon is.heated in a 
stream of chlorine and the products of reaction fractionated. It is a 
very stable colourless liquid which boils at 58° C. Oxygen only 
attacks it at very high temperatures. When heated with me alkali 
and alkaline earth metals it yields silicon and the corresponding 
metallic chlorides., Water decomposes it into hydrochloric and 
silicic acids. It combines directly with ammonia gas to form 
SiClj-ONH,, and it also serves as the starting point for the prepara¬ 
tion of numerous organic derivatives of silicon. Ihe hexacbloride, 
Si,CI„'is formed when silicon chloride vaptnir is passed over stron|dy 
heated silicon; by the action oi chlorine on the corresponding iodo- 
compound, or by heating the iodo-compound with mercuric chloride 
fC. frtedei, Comptes rendus, 1871, 73, p. 497). It is a colourle.ss 
fuming liquid which boils at 146-148° C. It is decomposed by water, 
and also when heated between 350° and iooo°C.,bat it is stable both 
below and above these temperatures. The octochloride, Si|CI|, is 
formed to the extent of about 1 to i % in the action of chlorine on 
silicon (L. Gattermann, Ber., 1899, 32, p. 1114). It is a colourless 
liquid which boils at aio° C. Water decomposes it with the forma¬ 
tion of sUico-mesoxalic acid, HOOSi-Si(OH),-SiOOH. Siluson cMoro- 
/orm, SiHC^, hrst prepared by H. Bofl and F. W&hler (Arm., I&yj, 
10^ p. 94), IS formed oy heating crystallized silicon in hydrochloric 
acid gas at a temperature below red beat, or by the action oi bydro- 
chkmc acid gas on copper silicide, the prodnets being condensed 
by liquid air and afterwards fractionated (O. KuS and Curt Albert, 
Bet., 190^, 38, p. 2222). It is a colourless liquid which boils at 33° C. 
It fumes in air and bums with a green flame. It is decomposed by 
cold water with the formation of sUicoformic anhydride, HgSi^O,. 
It unites directly with ammonia gas yielding a compound of variable 
composition. It is decomposed by chioiine. 

Similar hromo-compounds of composition SiBr^, Si^gOad SiHBr, 
are known. Silicon tetraiodide, SU4, is formed by passing iodine 
vapour mixed with carbon dioxide over stiongly-teatcd siheoa (C. 
Fnedel, Comptes rendus, 1868, 67, p. 98); the iodu-compoiind con¬ 
denses in the colder portion of the apparatus and is purified 1^ 
shaking with carbon insulphide and with mercury. It crystallizes in 
oefahedra which melt at I20'3° C. and boil at 290° C. Its vapour 
bums with a red flame. It is decomposed by alcohol and also by 
ether when heated to 100° C: Sil44-2C^/>HsiSiO,4 9C^.l4- 
BHI: Sil4+4(C^,)^=Si(OCA)4+^,1. The heeJodide, 81,1^ 
is obtain^ by beatmg the tetraiodide with finely divided silver to 
300° C. It crystallizes in hexagonal prisms which exhibit doable 
refraction. It is soluble in carbem bisulphide, and is decomposed by 
water and also b/y heat, in the latter case yielding the tetraiodide and 
the di-iodide, Siil4, an orange-coloured solid wluch is not soluble in 
carbon bisulphide. Silicon todoform, SiHI|, is formed by the action 
of hydriodic acid on silicon, the product, which contains silicon 
tetruodide, being sepmated by fractionation. It is also obtained by 
the action of hydriodic acid on siliam nitrogen hydride suspended 
in carbon bisidphide, or Iw the action of a benzene solution of hydri¬ 
odic acid on nianihno-silicon hydride (O. Ruff, Ber., 1907, ^i, p. 
3738). It is a colourless, strongly refracting liquid, which Ws at 
about 220° C, slight decomposition setting in above 130° C. Water 
decomposes it wi& production oi leocone. Numerons chloro-iodides 
and bromoiodides of silicon have been described. 

SUiaou nitrogen hydride, SiNH, is a white powder formed with 
silicon amide when ammonia gas (diluted with hydrogen) is brought 
into contact with the vapour oi silkoa cbloroiorm at -to° C. 
Trianitiuo silicon hydride, SiH(NH<^i)aie obtained by the action of 
aniline on a benzene solution of sihoon chloroform. It cryitalluEes 
in needles which decompose at 114° C. Silicon amide, SifNHdi, is 
obtained as a white amoiphous unstable solid by the action of dry 
ammonia on silicon chforide at - 50° C. (E. Vigouroux and C. Hugot, 
Comptes rendus, 1903, 136, p. 1670). It is readily decomposed by 
water; Si(NHf)4 + 2H^ = dfH,+SiOi. Above 0° C. it decom- 
pom thus: > 2NHt4- Si(NH)» 

Silicon sulphide, Si!^ is formed by the direct muon of silicon with 
sulphur; by the action of sulphuretted hydrogen on crystallized 
sili^ at red heat (P. Sabatier, Comptes rendus, 1880, 90, p. 819); 
or by passing the vapour of carbon bisulphide over a heated mixture 
of sUica and carbon. It crystallizes in needles which rapidly de¬ 
compose when exposed to moist air. By beating crystallize rilicon 
with boron in the electric furnace M. Moissan and A. Stock (Comptes 
rendus, 1900, 131, p. 139) obtained two boride.s, SiB| and SiB,. 
They ate both very stable fCrystaUine solida. The former is com¬ 
pletely decomposed when fused with caustic potash and the latter 
by a prolonged boiling with nitric acid. For silicon carbide see 
carborundum. Numerous methods have been given for the prepara¬ 
tion of magnstiiim silicide, Mg^i,'iii a more or less pure state, but the 
pure substance ajmears to havi been obtained by P, Lsbeau (Comptes 
rendus, 1908, 14b, p. 282) in the following manner. Alloys of 
magnesium sjnd silican are prepared by heatmg fragments of mag¬ 
nesium with magnesium filings and potaminm siltco-fluoride. From 
the afloy contauiing 35 % m siUcon, the excess of magnesinm is 
removed by a mixture of ethyl iodide and ether and a ruidue con¬ 
sisting of slate-blue octahedral crysteto of magnesitim silicide is left 


It decomposes water «t ordiaary .tumperatnie with evohitioa of 
hydrogen but without production silicon hydride, whilst cold 
hydrochloric add attaclra it vigorously with evolution of hydrogen 
and spontaneousiy inflammable silicon hydride. 


Orgamc Derivatives of Stiieon. 

The organic derivatives of silicon resemble the ooiteq^ding 
carbon compounds except in so far that the silicon atom is not 
capable oi combming with itself to form a complex chain in the 
same manner as the carbon atom, the limit at present b^g a chain 
of three siUcon atoms. Many o! the earlier-known silicon Ukyl 
conyiounds were isolated by Ftiedel and Crafts and by Ladenburg, 
the method adopted consisting in the interaction of the zme alkyl 
compounds with siUcon halides or esters of ^dc adds. SiCL-t 
2ZnOC,Hp),esS2nCl|+Si{C)H|)4. This method has been modified by 
P. S. Kipping (Jour. Chem. 5oc., igoi, 79, p. 449) and F. Tanrkc 
(Ber.^ 190$, 38, p. 1663) by oondensing ^con halides with alkyl 
chlorides in the presence of sodium,; SiCti 4- iR-Q 4- 8Na - 
SiR4 4- SNaCt SiHCl, 4- SR O 4- 6Na=SiHR,4- flNMa; whilst Kipping 
[Proc. Chem. Soc., 1904 20, p. 15) has used siUcon halides wiui the 
OriBiard reagent: 4-SiCU-> C,H,Sia,( + MgBrPb) 

Ph&,-SiCl,r4-Mg^^,)->l4-C,,H,4!;H,'^ 

Silicon Tetram^yl, SifCHAp (tetrametby 


lyi, SifCHp), (tetrametbyl silicane), and siUcon 
tetraethyl, Si(C)H^4, are both Uquids. Ihe latter reacts with 
chlorine to mve ^con nonyl-chlotide Si(C|K,)i-CtH/ll, which 
condenses with mtassium acetate to give the acetic ester of siUcon 
nonyl alcohol, from which the alcohu (a camphoc-smeUing liquid) 
may be obtained by hydrolysis. Triethyl siHcd, (C,HU,Si-OH, is a 
true alcohol, obtained by condensing zinc ethyl with sUicic ester, the 
resulting substance of composition, (C^A.-SiOC^H,, with acetyl 
chloride yielding a chloro-compound (CyH|),SiCl, which with aqueous 
ammonia yields the alcohol. Silicon tetraphenyl, Si(C4H,)4, a solid 
melting at 231° C., is obtained by the action of chiorobenzene on 
siUcon tetrachloride in the presence oi sodium. SUico-oxalic acid, 

(SiO’OH)„ obtained by decomposinr — '- 

cold watra, is an unstable soUd whicl 


^con hexacbloride with ice- 
nnnant, vvmvw, 09 oua UMVMkMev, WMlVAi is readily decomposed by the 
inorganic bases, with evolution oi hydrogen and production oi a 
siUcate. Silicomesoxtdic acid, HO-OSiSi(OH),-SiO-OH, formed by 
the action of moist air on siUcon octocblori^ at 0° C., is very unstable, 
and hot water decomposes it with evolution of hydrogen and foima- 
tion of siUcic acid (L. Gattermann, Ber., 1899, 32, p. i;^). $ilico- 
bensoic acid, CiH,'SiO'OH, results from the action of dilute aqueous 
ammonia on jmenyl siUcon chloride (obtained frpnapleroncy diphenyl 
and silicon tetrachloride). It is a coiousiess Sdiia which melta at 
92° C. For SiUcon derivatives of the amines see MiwasUs, .Rsr., 
1896, 29, p. 710; on i^mmutric siUcon and the resolution of 
dl-benzyl-ethyl-propyl-siUcol see F. S. Kipping, Jour. Chem, Soc., 
1907,91, pp. 209 et seq. 

atomic weteht of siliotm has been detenniacd usually by 
analysis of the haude compounds or by conversion of the fa^des 
into siUca. The determination of W. Becker and G. Meyer (Zeit. 
anorg. Chem., 190J, 43, p. 251) gives the valiie kS-ui, and {he Inter¬ 
national Commission in 1910 has adapted the value 28-3.. 


SIUSTSIA (Bulgarian Sttisira), the chief town of a department 
in Bulgaria and the see of an archbishop, situated on a low-lying 
peninsula prelecting into the Danube, m. below Rustchuk 
and close to tiie frontier of the Rumanian Dobfudja. Pop. (1^2) 
11,718 ) (1900) 12,153) (1908) 12,055, of whom 6142 were 
Bulgarians am! 4126 Turics. The town was formerly a fortress 
of grwt stren^, oocupyin|5 the N.E. comer of the famous 
qu^riiateral (Rustchuk, Suistra, Shumla, Varna), but its 
fortifications were demolished in accordance with Ae Berlin 


TVeaty (1877). In the town is a large subterranean cavern, the 
Houmbaia, which served as a refuge for its inhabitants during 
frequent bombardments. The principal trade is in cereals) 
wine and wood are also exported. The town is surrounded by 
fine vineyards, some ^ kinds of grams being cultivated, and 
tobacco is grown. Sericulture, formerly a flourishing industry, 
has declined owing to a disease of the silk-worms, but efforts 
have been made to revive it. Apiculture is extensively practised 
and there are large matket-^rdens in the neighlmrhood. 
The soil of the department is fertile, but lacking in water; the 
inhabitants have excavated large receptacles in which lain-water 
is stored. A considerable area is still covered with forest, to 
which the region owes its name of DeU Orman (" the Wild wood ")) 
there are extensive tracts of pasturage, but cattkf-iearin| declined 
in 1880-1910. A large cMttie-fail, luting thrM days, is held in 
May. The town possessed in 1910 one steam flouivmffl and some 
doA factories and tannenM. 

Silistim WM the Dmostorum of the Romans (Bulgarian 
Drstr).; the ancient nape remains in the titlis of the anhb^op, 
who M Bt'dad metropdli^ of Doirwtd, and whose diocese is now 
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united with that of Tdierven (Rustchuk). It was one of the most 
important towns of Moesia Werior and was successively the 
headquarters of the legio I. fltalica) and the legio XI. (Qaudia). 
It was defended by the Bulgarian tsar Simeon against the 
Magyars and Greeks in 893. In 967 it was captui^ by the 
Russian prince Sviatoslav, whom the Byzantine emperor 
Nicephorus Phocas had summoned to his assistance. In 971 
Sviatoslav, after a three months’ heroic defence, surrendered the 
town to the Byzantines, who had meanwhile become his enemies. 
In 1388 it was captured by the Turks under Ali Pasha, the grand 
vizier of the sultan Murad. A few years later it seems to have 
been in the possession of the Walachian prince Mircea, but 
after his defeat by Mahommed I. in 1416 it passed finally into 
the hands of the Turks. Silistria flourished under Ottoman rule; 
Hajji Khalifa describes it as the most important of all the Danu- 
bian towns ; a Greek metropolitan was installed here with five 
bishops under his control and a settlement of Ragusan merchants 
kept alive its commercial interests. In 1810 the town was 
surrendered to the Russians under Kamenskiy, who destroyed its 
fortifications before they withdrew, but they were rebuilt by 
foreign engineers, and in 1828-1829 were strong enough to offer 
a serious resistance to the Russians under Diebich, who captured 
the town with the loss of 3000 men. At that date the. population 
including the garrison was 24,000, but in 1837 it was only about 
4000. The town was held in pledge by the Russians for Ae pay¬ 
ment of a war indemnity (1829-1836). During the camjmign 
of 1854 it was successfully defended by Genersd Krach against 
the Russians under Paskievich ; the circuit of its defences had 
been strengthened before this time by the outlying fortresses 
Medjid-tabia (built by English engineers) and Ara&tabia. It 
was again invested by the Russians in 1877, and on the con¬ 
clusion of peace was evacuated by the Turks. (j. D. B.) 

SILIUS ITALICUS, in full Titus Catius Silius Itaucus 
^.D. 25 or 26-101), Intm epic poet. His birtiiplace is unknown. 
From his cognomen Italicus the conclusion has been drawn 
that he came from the town of Italica in Spain; but Latin 
usage would in that case have demanded the form Italicensis, 
and it is highly improbable that Martial would have failed to 
name him among the literary celebrities of Spain in the latter 
half of the ist century. The conjecture that Silius derived 
from Italica, tlie capital of the Italian confederation during the 
Social War, is open to stiQ stronger objection. Most hkely 
some ancestor of the poet acquired the tide “ Italicus ” from 
having been a member of one of the corporations of “ Itahci ” 
who are often mentioned in inscriptions from Sicily and else¬ 
where. In early life Silius was a renowned forensic orator, 
later a safe and cautious politician, without ability or ambition 
enough to be legitimately obnoxious to the cruel rulers under 
whom he lived. But mediocrity was hardly an Orient protec¬ 
tion against the murderous whims of Nero, and Silius was 
generally believed to have secured at once his own raiety and 
his promotion to the consulship by prostituting his oratorical 
powers in the judicial farces which often ushered in the doom 
of the emperor’s victims. He was consul in the year of Nero’s 
death (68), and is mentioned by Tacitus as having been one of 
two witnesses who were present at the conferences between 
Vitellius and Flavius Sabinus, the elder brother of Vespasian, 
when the legions from the East were marching nqiidly on the 
capital. The life of Silius after his consulship is well depicted 
by the vounger Pliny:—“He conducted hunself wisefy and 
courteously as the friend of the luxurious and cruel Vit^us; 
he won repute by his proconsulahip of Asia, and obliterated 
^ the praiseworthy use he made of his leisure the stain he had 
incurred through his active exertions in former days. In dignity 
and contentment, avoiding power and therefore hostility, hie 
outlived the Flavian dynasty, keeping to a private station ^ter 
his governorship of Asia.” His po^ contains only two passages 
relating to the Flavians; in both Doroitian is eulogized os a 
warrior; in one he figures as a singer whose lyre is sweeter 
than that of Orpheus himself. Silius was a great studmit and 
patron of literature and art, and a pasaonate collects. Two 
great Romans of the past, Qowo and I^igil, were by him idealized 


and veritably woislypped; and be was the happy possessor 
of tlysir estates at Tusculum and Naples. The later me of Silius 
was passed on the Campwian shore, hard by the tomb of Virgil, 
at wWh he offered toenomage of a devotee.,He closely emu¬ 
lated the fives of his two great heroes: the one he followed in 
composing epic verse* the other in debating philosophic questions 
with bis friends of like tastes. Among these was Epictetus, who 
judged him to be the most philosophic spirit among the Romans 
of Ira time, and Comutus, the Stoic, rhetoiicfian and grammarian, 
who appropriately dedicated to Silius a commentary upon 
Virgil, ^ough the verse of Silius is not wrapped in Stoic gloom 
like that of Lucan, yet Stoicism lends in many places a not 
ungraceful gravity to his poem. Silius was one of the numerous 
Romans of the early empire who had the courage of their opinions, 
and carried into perfect practice the theory of suicide^dopted 
by their school. Stricken by an incurable tumoim, ha starved 
himself to death, keeping a cheerful countenance to the end. 

Whether Silius committed to writing his philosophic dialogues 
or not, we cannot say. Chance has preserved to us his epic 
poem entitled Punica, in seventeen books, and comprismg 
some fourteen thousand lines. In choosing the Seccaid Funic 
War for his subject, Silius had, we know, many predecessors, 
as he doubtless had many followers. Frcrai the time of Naevius 
onwards every great military struggle in which the Romans 
had been eng^ed had found its poet over and over jagaia. In 
justice to Silius and Lucan, it should be observed that the 
mythologic poet had a far easier task than the historic. In a 
well-known passage Fetronius pointedly describes the difficulties 
of the historic theme. ,A poet, he said, who should take upon 
him the vast subject of the civil wars would break down beneath 
the burden unless he were “ full of learning,” since he would 
have not merely to record facts, which the historians did much 
better, but must possess an unshackled genius, to which full 
course must be given by the use of digressions, by bringing 
divine beings on to the stage, and by giving generally a mytho¬ 
logic tinge to the subject The Latin laws of the historic epic 
were fixed by Ennius, and were still binding when Claudian 
wrote. They were never seriously infringed, except by Lucan, 
who substituted for the dei ex mackina of his predecessors the 
vast, dim and imposing Stoic conception of destiny. By pro¬ 
tracted application, and being “full of learning,” Silius had 
acquired excellent redpra for every ingredient that went to the 
maJdng of the conventional historic epic. Though he is not 
named by Quintilian, he is probably hint^ at in the mention of a 
class of poets who, as the writer says, “ write to show their 
learning.” To seize the moments in the history, however un¬ 
important, which were capable of pictur^ue treatment; to 
para over all events, however important, whic^ could not readily 
be rendmd into heroics; to stuff out the somewhat modem 
heroes to something like Homeric proportions; to subject all 
their movements to the passions and caprices of the Olympians; 
to ransack the poetry of the past for inddents and similes 
on which a slighuy new face might be put; to foist in by well- 
worn artifices episodes, however strpge to the subject, taken 
from the mytholc^ic or historic glories of Rome and Gretce ,— 
all this ^us knew how to do. He did it all with the languid * 
grace of the inveterate connoisseur, and with a dmpUdty foreign 
to his time, which sprang in part from cultivated taste and 
horror of tbie venturesome word, and in' part from the subdued 
tone of a life which had come unscathed through the reigns of 
Caligula, Nero and Domitian. The more threadbare the toeihe, 
and the more worn the machinery, the greater the need of 
genius. Two of the most rigid requirements of the ancient epic 
were abundant similes and abundant single combats. But all 
the obvious resemblances between the getions of heroic man and 
external nature had long been worked ottt, while for the lanova- 
tion of the single combat little could be done till the hero of the 
Homeric type was replaced by the medieval knight SiUus, 
however, had perfect poetic appreciation, with segree. a trace 
of poetic creaweness. No writer has ever been ihpre correctly 
and more uniformly juikcd by contemporaries,i^'by posterity 
alike, (hily the shamelras flatterer. Martial, ventured to cw 
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his friend a poet as great as Virgil. But the younger Pliny 
gently says that he wrote poems with grefiter diligence'than 
talent, and that, when, according to the fashion of the time, 
he recited thetti to hLs friends, “ lu sometimes found out what 
men really riiought of them.” It is indeed strange that the 
poem lived on. Silius is never mentioned by anaent writers 
after Riny except Sidonius, who, under different conditions 
and at a much lower level^ was such another as he. Since the 
discovery of Silius by Poggio, no modem enthusiast has arisen to 
sing his praises. His poem has been rarely edited since the i8th 
century.- Yet, by the purity of his taiitc and his Latin in an 
age when taste was fast becoming vicious and Latin corrupt, 
by his presentation to us of a type of a thousand vanished Latin 
epics, and Ity the historic aspects of his subject, Silius merits 
better treatment from scholars than he has received. The 
general reader he can hardly interest again. He is indeed of 
imitation all compact, and usually dilutes what he borrows; 
he may add a new beauty, but new strength he never gives. 
Hardly a dozen lines anywhere are witiiout an echo of \^rgil, 
and there are frequent admixtures of Lucretius, Horace, Ovid, 
Lucan, Homer, Hesiod and many other poets still extant. 
If we could reconstitute the library of Silius we should probably 
find that scarcely an idea or a phrase in his entire woih was 
wholly his own. 

The raw material of the Pmica was supplied in the main by 
the third decade of Livy^ though Silius may have consulted other 
historians of the Hanuibalic war. Such facts as a-e used are 
generally presented with their actual circumstances unchanged, 
and in tiieir historic sequence. The spirit of the Punic times is 
but rarely misconceived--as when to secret voting is attributed 
the election of men like Fkminius and Varro, and distinguished 
Romans are depicted as contending in a gladiatorial exhibitioii. 
Silius clearly intended the poem to consist of twency-four books, 
like the Iliad and the Odyssey, but after the tivelfth he hurries in 
visible weariness to the end, and concludes with seventeen. The 
general plan of the epic follows that of the Iliad and the Aeneid. 
Its theme is conceived as a duel between two mighty nations, 
with parallel dissensions among the gods. Scipio and Hannibal 
arc the two great heroes who take the place of AchiUes and 
Hector on the one hand and of Aeneas and Tumus on the other, 
while the minor figures are hll painted with Viigilian or Homeric 
pigments. In the delineation of character bur poet is neither 
very powerfid nor very consistent. His imagination was too 
wew to realize the actors with distinctness and individuality. 
HLs Hannibal is evidently at the outset meant for an incarnation 
of cruelty and treachery, the embodiment of all that the vulgar 
Roman attached to riie name “ Punic.” But in the course of 
the poem the greatness of Hannibal is borne in upon the poet, 
and his feding of it betmys itself in many touches. Ibus he 
names Scipio “ the great Hannibal of Ausonia ”; he makes 
Juno assure the Carthaginian leader that if fortune had oiily 
permitted him to be bom a Roman he would have been admitted 
to a place among the gods; and, when the ungenerous monster 
of the first book accords in the fifteenth a splendid burial to 
Marcellus, the poet cries, " You would fanejr it was a SSdonian 
chief who had fallen.’* Silius deserves little pity for the failure 
of his attempt to make Scipio an equipoise to Hannibal and the 
counterpart in personal prowess and prestige of Achilles. He 
becomes in the process almost as mythical a figure as the medieval 
Alexander. The bpst drawn of the minor characters are Fabius 
Cunctator, an evident copy of Lucan’s Cato, and Paullus, the 
consul killed at Cannae, who fights, hates and dies like a genuine 
man, 

Clcarlv it was a matter of religion with Silius t6 repMt and 
adapt a& the strikii^ episodes of Homer and Virgfi. Hannibal 
must have a shield of marvellous' workmanship like Achffles and 
Aeneeis; becaiis^, Aeneas descended into Hades and had a’vision 
of the future histhty of Rome, so must Scipio have his revelation 
from heaven; TrCt^, choked With bodies, must rise in ire like 
Xanthus, and be pilt to flight Vulcan; for Virgil’s Camilla 
there must be an Asbytp, heroine of S^ntum the beantifitl 
speech of Eutydlus whein 'Nisas Seeks to ftaVe him is too good to 


be thrown away—^fuihished up a little, H will serve as a portmg 
address from Imilce to her husband Hamribal. The descriptions 
of the nlimerous battles are made up iii the main, according to 
epic rule, of single combats—wearisonte sometimes in Homer, 
wearisome oftener in Virgil, painfully wearisome in Silius. The 
different component parts of the poem are on the whole fairly 
weB knit together, and Ac transitions are not often needlessly 
abrupt; yet occasionally incidents and episodes are introduced 
with all the irrelevancy of the modem novel. The interposition 
of the gods is, however, usually managed with dignity and 
appropriateness. 

As to diction and detail, we miss, in general, power rather 
than ta.ste. The metre runs on wiA correct smooth monotony, 
with .something always of Ae Viigilian sweetness, Aough 
attenuated, but nothing of Ae Viigilian variety and strength. 
The dead levd of literary execution is seldom broken by a rise 
into Ae region of genuine paAos and beauty, or by a descent 
into the ludicrou.s or the repellent. There are few absurdities, 
but Ae restraining force is trained perception and not a native 
sense of humour, which, ever present in Homer, not entirely 
absent in Viigil, and sometimes finding grim expression in Lucan, 
fails Silius entirely. The address <rf Anna, Dido’s sister, to Juno 
compels a smile. Ihough deified on her sister’s dcaA, and for 
a good many centuries already an inhabitant of heaven, Anna 
meets Juno for Ae first time on the outbreak of Ae Second 
Punic War, and'deprecates the anger of Ae queen of heaven for 
having deserted the Curthaginiaas and attached herself to the 
Roman cause. Hannibal’s parting address to his child is also 
comical: he recognizes in the “ heavy wailing ” of the year-old 
babe “ Ae seeds of rages like his own.” But Silius might have 
been forgiven for a thousand more weaknesses than he has if 
in but a few things he had Aown strengA. The grand(^ sCpes 
in the history before him fml to lift him upj Wfe* tfeatment, 
for example, of Hannibal’s Alpine passage ttlls immensely hriow 
Lucan’s vigorous delineation of Cato’s far less stirring dtarch 
across Ae African deserts. ; 

But in the very weaknesses of Silius ,we‘ may (li^ni merit. 
He at least does not tiy to conceal' defects of strostance by 
contorted Aetorical conceits and feebly forcible exaggerations. 
In his ideal of what, Latin expression "Aould be he comes near 
to his contemporary Quintilian, and resolutely holds aloof from 
Ae tenor of his age. Perhaps hLs want of success wiA the men 
of his time was not wholly due to his faults. His self-control 
rarely fails him ; it stands'the test of the horrors of war, and of 
Venus working her will on Hannibal at Capua. Only a few 
passages here and Acre betray Ae true silver Latin extravagance. 
In Ae avoidance of riietorical artifice and epigrammatic antiAesis 
Silius stands in marked contrast to Lucan, yet at times he can 
write wiA point. Regarded merely as a poet he may not deserve 
high praise; but, as he is a unique specimen and probably the 
best of a once numerous class, the preservation of his poem among 
Ae remains of Latin literature is a fortujiato accident. 

The poem was dlscovctcci in a MS., possibly at Cons^ce, by 
Poggio, in r4i6 Or 1417: from this how lost MS, all existing MSS., 
which belong entirely to the isth century, are derived. A valuable 
MS. ,ot the Sto or gth century, found at Cologne by L. Carrion in the 
latter part of the Z6th centipy, disappeared soon after its discovery. 
Two tditianes principes appeared at Home in 1471; the principal 
editions since "have been those of Heinsins (tOoo), Drakenborch 
(1717), Eraesti (Eeipiig, 1791) and L. Bauer (1890). The Pumca 
is included in the second edition of tlie Corpus poitamm Latinorvm. 
A useful variorum edition is that cd LcmairC (Paris, iRz'j). Recent 
writing on Smos is generally in the form of separate articles or small 
pamphlets: but see H. E. Butler, Post-Auguslan Poetry (1909): 

W J:- ' (J-S.R.) 

BILK, a fibrous substance produced by manjr insects, princi¬ 
pally in Ae foim of a cocoon at covering wiAin which Ae 
creatures are enclosed and protected during Ae period of their 
principal transformations. The w«!bs and nests, &c., fom^d 
by spiders are also of silk. Btif Ae fibres (Wed for manufacturing 
purposes are exclusively produced 1 ^ Ae mulberry silk-mOth 
of Qiina, Bombyx man, and a few other moAs closely rilied to 
Aat insect. Among AS Chinese the name of Ae sifleworm it 
*' Si,” Korean “soi ” j ' to Ate alieitent Greeks it became known 
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as rr^p, the nation whence it came was to them and the 
fibre itself cn/piKov, whence the Latin sericum, the French soie, 
the German Seide and the English silk. 

History. —The silk industry originated in'China; and acceding 
to native records it has existed there from a very remote period. 
The empress, known as the lady of Si-ling, wife of a famous 
emperor, Huang-ti (2640 b.c.), encouraged the cultivation of 
the mulberry tree, the rearing of the worms and the reeling 
of silk. This empress is said to have devoted herself personally 
to the care of silkworms, and she Ls by the Chinese credited with 
the invention of the lo(»n. A voluminous ancient literature 
testifies not only to the antiquity but also to the importance of 
Chinese sericulture, and to the care and attention bestowed 
on it by royal and noble families. The Chinese guarded the 
secrets of their valuable art with vigilant jealousy; and there 
is no doubt that many centuries passed before the culture spread 
beyond the country of its origin. Through Korea a knowledge 
of the silkworm and its produce reached Japan, but not before 
the early part of the 3rd century. One of the most ancient 
books of Japanese history, the Nihongi, states that towards 
A.D. 300 some Koreans were sent from Japan to China to engage 
competent people to teach the arts of weaving and preparing 
silk goods. They brought with them four Chinese girls, who 
instructed the court and the people in the art of plain and 
figured weaving ; and to the honour of these pioneer silk weavers 
a temple was erected in the province of Settsu. Great efforts 
were made to encour^e the industry, which from that period 
^ew into one of national importance. At a period probably 
little later a knowledge of the working of silk travelled westward, 
and the cultivation of the silkworm was established in India. 
According to a tradition the eggs of the insect and the seed 
of the mulberry tree were carried to India by a Chinese princess 
concealed in the lining of her head-dress. The fact that seri¬ 
culture was in India first established in the valley of the Brahma¬ 
putra and in the tract lying between that river and the Ganges 
renders it probable that it was introduced overland from the 
Chinese empire. From the Ganges valley the silkworm was 
slowly carried westward and spread in Khotan, Persia and the 
states of Central Asia. 

Most critics recognize in the obscure word d’meseq or d’meskeq, 
Amos iii. 12, a name of silk corresponding to the Arabic dinars, 
late Greek pira^a, E^lish damask, and also follow the ancients in 
understanding meshi, Ezek. xvi. 10, 13, of “ silken gauze.” But 
the first notice of the silkworm in Western literature occurs in 
Aristotle, Hist. anim. v. 19 (17), ii (6J, where he speaks of “a 
great worm adtich has horns and so differs from others. At its 
first metamorphosis it produces a caterpillar, then a bombylius 
and lastly a chrysalis—all these changes takipg place within six 
months. From this animal women separate and reel off the 
cocoons and afterwards spin them. It is said that this was first 
spun in the island of Cos by Pamphile, daughter of Plates.” 
Aristotle’s vague knowledge tbo worm may have been derived 
from information acquired by Ae Greeks with Akacander the 
Grmt; but long before thu time raw silk must have begun to 
be imported at Cos, where it was woven into a gauzy tissue, the 
famous Coa vestis, which revealed rather than clothed the form. 

Towards the beginning of the Christian era raw silk began to 
form an important and costly item among the prized pr^ucts 
of the East which came to Rome. Allusions to silk and its source 
became common in classical literature; but, although these 
references show bmiliarity with the material, they are smgularly 
vague and inaccurate as tofts source; even Pliny knew nothing 
more about.the silkworm than could be learned from Aristotle’s 
description. The silken textures which at first found their way 
to Rome were necessarily of enormous cost, and their use by men 
was deemed a piree of effeminate luxury. From an anecdote of 
Aurelion, who neither used silk himself nor would allow his wife 
to possess a single silken garment, we learn that silk was worth 
its weight in gold. 

Notwiths^ding its price and the restraints otherwise put on 
tte use of silk the trade grew. Under Justinian a monopoly of 
the trade and nuuiuhmture was reserved to the eirqierDr, and 


looms, worked by women, were set up withm the impenal palace 
at Oj^stantinople. Justinian also endeavoured, throifgh the 
Christian prince of* Abyssinia, to divert the trade from the 
Persian route along whicli silk was then brought into the east of 
Europe. In this he failed, but two Persian moriks who had long 
resided in China, an<f there learned the whole art and mystery 
of silkworm rearing, arrived at Constantinople and imparted 
their knowledge to the emperor. By him they were induced to 
return to China and attempt to bring to Europe the material 
necessary for the cultivation of silk, which they effected 
concealing the eggs of the silkworm in a hollow cane. From thw 
precious contents of that bamboo tube, brought to Constantinople 
about the year 550, were produced all the races and varieties 
of .silkworm which stocked and supplied the Western world for 
more than twelve hundred years. - 

Under the care of the Greeks the silkworm took kind^ -to its 
Western home and flourished, and the silken textures of Byzan¬ 
tium became famous. At a later period the conquering Saracefis 
obtained a mastery over the trade, and by them it was spread 
both ea.st and west—the textures becoming meantime impressed 
with the patterns and colours peculiar to that people. They 
established the trade in the thriving towns of Asia Minor, and 
they planted it as far west as Sicily, a-s Sicilian silks of the 12th 
century with Saracenic patterns still testify. Ordericus Vitalis, 
who died in the first half of the 12th century, mentiona,that the 
bishop of St Evroul, in Normandy, brought with him from Apulia 
in southern Italy several large pieces of silk, out of the fin^ of 
which four copes were made for his cathedral chanters. The 
cultivation and manufqcturc spread northwards to Florence, 
Milan, Genoa and Venice—^all towns which became famous for 
silken textures in medieval times. In 1480 silk weaving was 
begun under Louis XI. at Tours, and in 1520 Francis I. brought 
from Milan silkworm eggs, which were reared in the Rhone 
■valley. About the beginning of the 17th century Olivier de 
Serres and Laffemas, somewhat against the will of Sully, obtained 
royal edicts favouring the growth of mulberry plantations and 
the cultivation of silk ; but it cannot be said that these industries 
were firmly established till Colbert encouraged the planting of 
the mulberry by premiums, and otherwise stimulated local 
efforts. 

Into England silk manufacture was introduced during the 
reign of Henry VI.; but the first serious impulse to manufactures 
of that class was due to the immigration in 1585 of a large body 
of skilled Flemish weavers who fled from the Low Countries in 
consequence of the struggle with Spain then devastating their 
land. Precisely one hundred years later religious troubles gave 
the most effective impetus to the silk-trade of England, when 
the revocation of the edict of Nantes sent simultaneonsly to 
Switzerland, Germany and England a vast body of the most 
skilled artisans of France, who planted in these countries silk- 
weaving colonies which are to this day the principal rivals of the 
French manufacturers. The bulk of the French Protestant 
weavers settled at Spitalfieids, Ixmdon—on incorporation bf 
siUc workers having been there formed in 1629. James I. used 
many efforts to encourage the planting of the mulberry and the 
rearing of silkworms both at home and in the colonies. Up to 
the year 1718 England depended on the thrown silks of Europe 
for manufacturing purposes. But in that year Lombe of Derl^, 
disguised as a common workman, and obtaining entrance as suw 
into one of the Italian throwing mills, made drawing of tbe 
machinery used for this process. On his tetum, subsidized by 
the government, he built and worked, oh tihe banks of the 
Derwent, the first English throwing miH In 1825 a public 
company was formed and incorporated under the name of <the 
British, Irish and Colonial Silk Company, with a captjti of 
^1,000,000, principally with the view m Introducing senctilture 
mto Ireland^ but it was a complete failure, and the rearing of ^ 
silkworm cannot be said ever to have become a branch of British 
industry. 

In 1522 Cortes appointed offioiais to introduce aericultttie inib 
New S^in (Mexico), and mulberry trees were then planted aUd 
eggs were brought from Spun. The Mexicali adventure b 
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mentioned by Acosta, but all trace of the culture bad 
died odt before the end of the centur^. In 1609 Jaijjcs I. 
attempted to reinstate the silkworm on the 'American continent, 
but his first effort failed through ship^eck. An effort made in 
t6i9 obtained gteater success, and, the materials being present, 
the Virginian setUers were stroi^ly uigefl to devote attention 
to the profitable industry of silk cultivation. Sericulture was 
enjoined under penalties by statute; it was encouraged by 
bounties and rewards ; and its prosecution was stimulated by 
learned essays and rhapsodical rhymes, of which this is a 
sample:— 

“ Where Wormes and Food doc naturally abound 
A gallant Silken Trade must tlicrc be found. 

Virginia ejtccls the World in Iroth- - 
Envie nor malice can gainc say this troth! " 

In the {Irospectus of Law’s great Compagnie des Indes OccidenUdes 
the cultivation of silk occupies a place among the glowing attrac¬ 
tions which allured so many to disaster. Onward till the period 
of the War of Independence bounties and other rewards for the 
rearinn of worms and silk filature continued to be offered ; and 
just when the war broke out Benjamin Franklin and others were 
engaged in nursing a filature into healthy life at Philadelphia. 
With the resumption of peaceful enterprise, the stimulus of 
bounties was agam applied-first by Connecticut in 1783; and 
such efforts have been continued sporadically down almost to the 
present day. Bounties were last offered by the state of California 
m 1865-1866, but the state law was soon repealed, and an attempt 
to obtain state encouragement again in 1872 was defeated. 
About 1838 a speculative mania for the cultivation of silk 
developed itself with remarkable severity in tlic United States. 
It was caused principally through the representations of Samuel 
Whitmarsh as to the capabilities of tlie South Sea Islands 
mulberry (Morus tmdttcaulis) for feeding silkworms; and so 
intense was the excitement tlmt plants and crops of all kinds 
were displaced to make room for plantations of M. muUicatdis. 
In Pennsylvania as much as $300,000 changed hands for plants in 
one week, and frequently the young trees were sold two and 
three times over within a few days at ever-advancing prices. 
Plants of a single year’s growtJi reached the ridiculous price of $i 
each at the height of the fever, which, however, did not last long, 
for in 1839 the speculation,collapsed ; the famous M. midticaUUs 
was found to be no golden tree, and the costly plantations were 
uprooted. 

The most singular feature in connexion with the history of 
silk is the persistent efforts which have been made by monarchs 
and other potentates to stimulate sericulture within their 
dominions, efforts which continue to this day in British colonies, 
India and America. These endeavours to stimulate by artificial 
means have in scarcely any instance resulted in permanent 
success. In truth, raw silk can only be profitably brought to the 
market where there is abundant and very cheap labour—the 
fact Umt China, Japan, Bengal, Piedmont and the Levant are 
the pnnc4)al producing localities making that plain. 

The Silkworm. 

The mulberry-feeding moth, Botnhyx mori, which is the 
principal source of silk, belongs to the Bombyeidae, a family of 

Lepidopiera in which are em¬ 
braced some of the largest and 
mosthandsomemoths. B.mari 
is itself on inconspicuous moth 
(figs. I and 2), of an ashy 
wlute colour, with a body in 
the case of the male not i in. 
in length, the female being a 
little longer and stouter. Its 
wings ore short and weak.; the 
fore pair are falcate, and the 
end of the body. The larva 
(fig. 3) is hairless, of an ashy ^y or cream cobur, attains to a 
len^ of from 3 to 3I in., and is slender in conq)arison with many 
of Its allies. The second thoracic ring is humped, and them 




Fig. 2.- Bombyx mori (female). 


is a spine-like horn or protuberance at the tail. The common 
silkworm produces as a rule only one generation during the year ; 
but there are races in cultivation which are bivoltine, or two- 
generatiuned, and some 
are multivoltine. Its 
natural food is the leaves 
of mulberry trees. The silk 
glands or vessels consist of 
two long thick-walled sacs 
running along the sides of 
the body, which open by a 
common orifice—the spin¬ 
neret or seripositor—on 
the under lip of the larva. 

Fig. 4 represents the head 
(a) and feet (i, 6) of 
the common silkworm, while a is a diagrammatic view of 
the silk glands. As the larva approaches maturity these 
vessels become gorged with a clear viscous fluid, which, upon 
being exposed to the air immediately hardens to a solid mass. 
Advantage is taken of this peculiarity to prepare from fuUy 
developed larvae silkworm gut used for casting lines in rod- 
fishing, and for numerous other purposes where 
lightness, tenacity, flexibility and strength are 
essential. The larvae are killed and hardened 
by steeping some hours in strong acetic acid ; 
the silk gland's are then separated from the 
bodies, and the vis¬ 
cous fluid drawn out 
to the condition of a 
fine uniform line, which 
is stretched between 
pins at the extremity 
of a board. The board 



Fig. 3.—I.arva of Domhyx mori. 


is then exposed to the sunlight till the lines drj- and harden into 
the condition of gut. The preparation of gut i.s, however, 
merely an unimportant collateral manufacture. When the larva 
is fully mature, and ready to change into the pupa condition, it 
proceeds to spin its cocoon, in which operation it ejects from both 
glands simultaneously a continuous and reelable thread of 800 
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to 1200 yds. in length, moving its head round in regular order 
continuously for three days or thereabouts. The thread so 
ejected forms the silk of commerce, which as wound in the cocoon 
consists of filaments seriposited from two separate gtods 
(discovered by an Italian naturalist named Filippi) containing 
a glutinous or resinous secretion which serves a double purpose, 
viz. that of helping the thin viscous threads through their final 
outlets, and the adhesion of the two filaments when brought into 
contact with the atmosphere. 

Under the microscope cocoon sUk presents the appearance (fig. 5) 
o» a somewhat flattened combination of two filaments placed side 
by aide, being on an average T.A„'PBrt of an inch in thickness (see 
also Fibres, Plate I.). The cocoons are white or yellow in colour, 
oviform in shape, with often a copatrictiem in the middle (fig. 6). 
According to race, &c., they vary considerably in sire and weight, 
but on an average they measure from an inch to an inch and a half 
in length, and from half an inch toon hub in diameter. They form 
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hard, firm and compact shells with some straggling flossy filaments 
on the exterior, and the mterior layers are so closely and densely 
agglutinated as to constitute a parcllmcnt-likc mass which resists all 
attempts at unwimfing. The whole cocootf with its enclosed pupa 
weighs from 15 grains lor the smaller races to about 50 grains for 



Fig. 5.—Microscopic appearance Fic. 0 . -Cocoon 

of Silk of [lonibyx mnri. of Bombyx tnori. 


the breeds which spin large cocoons. From two to three weeks after 
the completion of the cocoon the enclosed insect is ready to escape ; 
it moistens one end of its self-made prison, thereby enabling itself 
to push aside the fibres and make an opening by which the perfect 
moth comes forth. The sexes almost immediately couple; the 
female in from four to six days lays her eggs, numbermg 500 and 
upwards ; and, with that the life cycle of the moth being complete, 
both sexes soon die. 

Sericulture. 

The art of sericulture conceras itself with the rearing of silk¬ 
worms under artificial or domesticated conditions, their feeding, 
the formation of cocoons, the securing of these before they are 
injured and pierced by the moths, and &e maturing of a sufficient 
number of moths to supply eggs for the cultivation of the follow¬ 
ing year. The first essentml is a stock of mulberry trees adequate 
to feed the worms in their larval stage. The leaves preferred 
in Europe are those of the white-fruited mulberry, Morus alba, 
but there arc numerous other spiecies which appear to be equally 
suitable. The soil in which the mulberry grows, and the age 
and condition of the trees, are important factors in the success 
of silkworm cultivation ; and it hi been too often proved that 
the mullierry will grow in situations where, from the nature of the 
leaf the trees put forth and from other circumstances, silkworms 
cannot be profitably reared. An elevated position with dry, 
friable, well-drained soil produces the best quality of leaves. 
Throughout the East the species of mulberry cultivated are 
numerous, but, as these trees have been grown for special 
purposes at least for three thousand years, they show the com¬ 
plex variations peculiar to most cultivated plants. 

The eggs of the silkworm, called grainc, are hatched out by 
artificial heat at the period when the mulberry leaves are ready 
for the feeding of the larvae. These eggs are very minute— 
about one hundred weighing a grain ; and a vast number of 
hatched worms may at first be kept in a small space ; but the 
rapid growth and voracious appetite of the caterpillars demand 
quickly increasing and ample space. Pieces of paper punctured 
with small holes are placeu over the trays in wmch the hatching 
goes on; and the worms, immediately they burst their shell, 
creep through these openings to the light, and thereby scrape off 
any fragments of shell which, adhering to their skin, would kill 
them by constriction. The rearing-house in which the worms are 
fed (Ft. magnanene) must be a spacious, well-lighted and well- 
ventilated .apartment, in which scrupulous cleanliness and 
sweetness of air are essential, and in which the temperature may 
to a certain extent be under control. The worms are more liardy 
than is commonly supposed, and endure variations of temperature 
from 62° to 78° F. without any injury ; but higher temperature 
is very detrimental. The lower the temperature at which the 
worms are maintained the slower is their growth and develop¬ 
ment ; but their health and vigour are increased, and the cocoon 
they spin is proportionately bigger. The worms increase in size 
with astonishing rapidity, and no less remarkable is their growing 


voracity. Certain radbs moult or cast their skin three timft during 
their%irval existenqe, but for the most part the silkworm moults 
four times—about the lixth, tenth, fifteenth and twenty-third 
days after hatching. As these moulting periods approach, the 
worms lose their appetite and cease eating, and at each period of 
change they are left undisturbed and free from noise. 

Laurent de I’Arbousset showed in 1905 that i oz. of seed of 30 
grammes produemg 30,000 to 35,000 silkwerms (30,000 may be 
depended upon to reach the cocoon st^e) will give a harvest of 
130 to 1401b of fresh cocoons and an ultimate yield of about 12 lb 
raw silk properly reeled. The amount of nourishment required 
for this rearing is as follows:—hatching to first moult, about 
9 lb of leaves of tender growth, equal to 40 to 451b ripe leaves; 
first to second moult, 24lb, representing too lb ripe, leaves; 
second to tliird moult, Soft, representing 2401b ripe leaves; 
lliird to fourth moult, 2361b, representing 472lb ripe leaves; 
fourth moult to mounting, 1430 lb, representing 1540 lb ripe leaves, 
totalling to about one ton of ripe leaves for a complete rearing. 
The growth of the worms during their larval stage is thus stat^ 
by Count Dandolo:— 
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When the caterpillars' are mature and ready to undergo their 
transformation into the pupa condition, they cease eating for 
some time and then begin to ascend the brushwood branches or 
cchellctes provided for them, in which they set about the spinning 
of their cocoons. Crowding of positions must now be guarded 
against, to prevent the spinning of double cocoons (^upiotis) 
by two worms spinning together and so interlacing them threads 
that they can only be reeled iw a coarser and inferior thread. 
The insects complete their cocoons in from three to four days, 
and in two or three days thereafter the cocoons are collected, 
the pupa killed to prevent its further progress and the bursting 
of the shell by the fully developed qjoth. Such cocoons as are 
selected for the production of graine, on the other hand, are 
collected, freed from the external floss, and preserved at a 
temperature of from 66° to 72° F., and after a lapse of from eleven 
to fifteen days the moths begin to make their appearance. The 
coupling which immediately takes place demands careful atten¬ 
tion ; the males are afterwards thrown away, and the imprei^ 
nated females placed in a darkened apartment till they deposit 
their eggs. 

Diseases.—That the silkwonn is subject to many serious diseases 
is only to be expected of a creature which for upwards of 4000 years 
has been propagated under purely artificial conditions, and these 
most frequently of a very insanitary nature, and where, not the 
healthy ufo of the insect, but the amount of silk it could be made 
to yield, was the object of the cultivator. Among the most fatal 
and disastrous of these diseases with which the cultivator had long 
to grapple was " piuscardine," a malady due to the development of 
a mngus, Sotrytis bassiarm, in the body of the caterpillar. The 
disease is peculiarly contagious and infectious, owing to ^ dev^op- 
ment of the fungus through the skin, whence spores are free(|, 
which, coming in contact with healthy caterpillars, fasten on them 
and germinate inwards, giving oS corpuscles within the body of the 
insect. Muscardine, however, has not been epidemic for many 
years. But about the year 1833 anxious attention began to be 
given in Fiance to the ravages of a disease amo^ silkworms,, whicl| 
from its alarming progress threatened to issue in national disaster. 
This disease, which at a later period became known as " pebrine.” 
—a name given to it by de Quatrefages, one of its many invsatl- 
.gators—had first been noticed in Franca at Cavaillcai in the valley 
of the Durance near Avignon. Febrlne manifests itself by dark 
spots in the skin of the larvae; the eggs do not hatch out,, cc hatch 
imperfectly ; the worms are weak, stunted and unequal m growfh, 
lai^uld in movement, fastidious in feeding; many perish before 
coming to maturityif they spin a cocoon it is soft and loose, and 
moths when developed are feeble and inactive. When sufficient 
vit^ty lemains to produce a second generation it ahows in increased 
intensity the feeblmess of the preceding. ‘Die d i s e as e is thus 
hereditary, but in addition it is virulently infectioBS and contagioua. 
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From ES50 onwards French cultivators wcr< compelled, in order to 
keep up tlieir silk supply, to import graiiu. from uumfected dmtricts. 
The area of infection increased rapidly, and iSiilh that the demand 
for healthy graine correspondingly expaifded, wJiile the supply had 
to be drawn from'increasmgly remote and contracted regions. Partly 
supported by imported eggs, the production of silk m France was 
maintained, and in X853 reached its maximum of 20,000,000 kilos of 
cocoons, valued at 117,000,000 francs. From that period, notwith¬ 
standing the importation at great cost of foreign maine, reaching in 
some years to 00,000kilos, the production of silk fell off with startlmg 
rapidity ; in 185(1 it was not moie than 7,500,000 kilos of cocoons; 
in i8()i and 1802 it fell as low as 5,800,000 kilos; and in 1805 it 
touched its lowest weight of atmiit 4,000,000 kilos. In 1867 dc 
Quatrefages e.stimated the loss .sullered by France in the 13 years 
fcllowing 1853, from decreased production of silk and price paid to 
foreign cultivators for grainc, to be not less tliaii one milfiard of 
francs. In the case of Italy, where the disease showed itself later 
but ovyp more disastrously, affecting a much more extended industry, 
the loss in 10 years de Quatrefages stated at two milliards. A loss 
of /i20,ooo,ooo Bterlmg witliin 13 years, fallmg on a limited area, 
anJ on one class witbm tliese two countries, constituted indeed a , 
calamity on a national scale, calling for national efiort to contend 
with its devastating action. The malady, moreover, spread east¬ 
ward with alarming rapidity, and, although it was found to be less 
disastrous and fatal 111 Oriental countries than in F.urope, the 
sources of liealthy graine became fewer and fewer, till only Japan 
was left as an uniniected source of European graiiic su|)ply. 

A scourge wliich so senously menaced the very existence of tlie 
silkworm m the world necessarily attracted a great amount of 
attention. So early as 1841.1 Guiriii Moncville observed hi the blood 
of diseased silkworms certain vibratory corpuscles, but neitlier did 
he nor the Italian Filippi, who studiiid tliein later, connect them 
distinctly with liie disease. The corpuscles were first accurately 
dcscribisd by Conialia, whence they are spoken of as the corpuscles 
of Conialia. The French Academy charged de Quatrefages, Decaisiie 
and P8hgot with the study of tlie disease, and tliey issued two 
elaborate reports— Etudes s«r ks maladies actuelks des vers it soie 
(1859) and Nouvelks Kecherches sur tes maladies actuelles des vers 4 
sole (i860); but the suggestions they were able to offer liad not the 
efieet of stopphig Uie march of tlie disease. In 1865 Pasteur under¬ 
took a Govemment commission for the investig.atioii of the malady. 
Attention had been previously directed to the curpu-sclcs of Conioha, 
and it had been found, not only tluit they occurred hi the blood, but 
that tlwy gorged the whole tissues of tlie insect, and their presence 
m the eggs themselves could be microscopically demonstrated. 
Pasteur established (l) that the corpuscles are tlie special character¬ 
istic of the disease, and that these invariably luanifest themselves, 
if not in earlier stages, then in the mature moths; (a) that the cor¬ 
puscles are parasites, and not only tlie sign but the cause of the 
disease; and (3) that the .disease manifests itself by heredity, by 
contagion with diseased worms, and by the eating of leaves on whicli 
coipuscles are spread. In this connexion he established the very 
important practical conclusion that worms wliicli contract tlie disease 
during their own life-cycle retain suflScient vitality to feed, develop 
and spin their cocoon, although the next generation is invariably 
infected and shows the disease in its most virulent and fatal form. 
But this fact enabled the cultivator to know with assurance whether 
the worms on which he bestowed his labour would yield him a harvest I 
of silk. He had only to examine the bodies of the moths yielding his 
graine: if tliey wme free from disease then a crop was sure; if they 
were infected the education would assuredly fail Pasteur brought 
out the fact that the malady had existed frem remote periods and 
in many unsuspected localitie-s. Hu found coipuscles m Japanese 
cocoons and in many sp«imcns wliich had been preserved for 
lengthened periods in pubUc collectioiis. Thus he came to the con- 
cluaon that the malady had been inherent in many succesrave 
generations of the silkworm, and that the epidemic condition was 
only an exaggeration of a normal state brought about by the metliud 
of cultivation and production of graine pursued. The cure proposed 
by I^asteur was simply to take care that the stock whence graine was 
obtained should be healthy, and tlie ofispring would then be haaltliy 
also. Small educations reared apart from tlie ordinary n^naiierie, 
for the production of graine alone, were recommended. At intervals of 
five days after spinningtheircocooiis specimens were to be opened and 
the chrysalides examined microscupicallyfor corpuscles. Should none 
have appeared till towards the penod ot transfoimatiou and escape of 
themoliis, the eggs siibs^nently liatched out might be depended on 
to yfdd a fair crop of silk; should the moths prove perfectly free 
fnim corpuscles after depositing their eggs the next generation would 
certainly live well through the larval stage. For special treatment 
towards the regeneration of an infected race, tlie most robust worms 
were to be selected, and the moths issuing from tte cocoons were to be 
coupled in numbered cells, where the female was to be confined till 
she deposited her eggs. The bodies of both male and female were to 
be examined for corpuscles, and the eggs of those found absolutely 
free from taint were preserved for simlTar " cellular ” treatment in 
the following year. By this laborious and painstaking method it 
has been found possible to re-establish a heu^ stock of valuable 
races from previously higMy-lntected breeds. The rearing of worms 
in small educations under special supervision has been found to be 


a moat effective mcan.s of combating pebrine. In the same way the 
rearmg of worms for graine in tlie open air, and under as far as 
possible natural conditions, has proved eiiaall) valuable towards 
the development of a hardy, vigorous and untainted stock. The 
opon-air education was originally proposed by Chavannes of Laus¬ 
anne, and largely earned out m the canton ot Vaud by Koiaiid. who 
reared liis worms on mulberry tr. s enclosed within " manchons '* 
or cages of wire gauze and cii.nvas. The insects appeared quickly to 
revert to natural conditions; the moths brought out in open air were 
strongly marked, lively and active, and eggs left on the trees stood 
tile severity of the winter well, and hatched out successfully in the 
following season. Roland's exjKTieiice demonstrated that not cold 
but heat is the agent which sajis tlie constitution of the silkworm and 
makes it a ready prey to disease. 

Orasserie is another form of disease incidental to the silkworm. 
It olten appears before or after the first moult, but it is only after tlie 
fourth tliat it appcMS in a more developed form. The worm attacked 
presents the following symptoms: tlie skin is distended as if swollen, 
IS ratlicr tlvin and shiny, and the body ot the worm seems to have 
increased, that is, it suffers from fatness, or is engraissi, hence its 
iiiuue. 'The disease is cliaraclerized by the decomposiUoii of the 
blood ; in fact it is really a form of dropsy. The blood loses its 
transparency and becomes milky, its volume increases so that the 
skin cannot hold it, and it escapes through tlie pores. I'his disease 
is more accidental than contagious and rarely takes very dangerous 
proportions. If the attack comes on a short lime belore maturity, 
tlie worms are able to spin a cocoon of a feeble character, but worms 
with tills disease never change into chrvsalides, but always die in the 
coccxin before transformation can take place. The causes which 
produce it are not well known, but it is generally attributable to 
currents of cold and damp .air, to tlie use of wet leaves in feeding, 
and to -sudden slianges of temperature. 

Another cause of serious loss to tlie rearers is occasioned by 
Elaeherie, a disease well known Irom tlie earliest times. Pasteur 
showed that tlie origm of the disease proceeded from microscopic 
organisms called lermeiits and vitrios. One has only to ferment a 
certahi quantity of mulberry leaves, cJiop them up and squeeze 
them, and so obtain a bquid, to find in it millions ol ferments and 
vitrios. It mvariably happens during tlic most active penod of 
feeding, tliree or four days alter tlie fourUi moult up to tlie rising, 
and generally appears after a meal of coarse leaves, obtained from 
mulbomes pruned the same year and growing in damp soil. Placherie 
is an intestinal disease ot tlie cholera species and tlierelore contagious. 
'I'he definite course ts not occa-sioiied so much Irom the lermeiits 
which exist in tlie leaves tliemselves, but from an arrest of the 
digestive process wliich allows the rapid multiplication of tlie foroicr 
in the intestines. Good ventilation is indispensable to allow tlie 
worm to give out by transpiration tlie great quantity of water that 
it absorbs with the leaf. If tills exIiaUtion is stopped or lessened the 
digestion hi its turn is also stopped, the leaf remains longer than 
usual in the intestines, the micreibes multiply, invadhig the whole 
body, and this brings about the sudden death wliich surprises the 
rearers. The true remedies consist in tlie avoidance ol the tennenta- 
tioii of tlie leaves by careless gaUiermg, transport or packmg, iu 
proper hygienic care in ventilation and in maintaining a proper 
degree of dryness in the atmosphere in rainy weather, and in the use 
of quicklime placed in different parts of the nursery to iacihtate the 
transpiration of the silk-worms. 


WM Silks .—The ravages of pebrine and other diseases had 
the effect of attracting prominent attention to the numerous other 
insects, allies of the mulberry silkworm, which spin serviceable 
cocoons. It had 
been previously 
pointed out by 
Captain Hutton, 
who devoted 
great attention 
to the silk ques¬ 
tion as it affects 
the East Indies, 
that at least six 
species of Bombyx, differing fr.nn 
B. mori, but also mulberry-feed¬ 
ing, are more or lc.ss domesticated 
in India. These include B. kxior, 
the boropooloo of Bengal, a large 
species havmg one generation 
yearly and priiducing a soft flossy 
cocoon; the Chinese monthly 
worm, B. sinensis, having several generations, and making 
a small cocoon; and the Madrasi worm of Bengal (B. eroesi), 
the Dassee or Desi worm of Bengal (B. fortunatus) and B. 
arrocanensis, the Burmese worm—all of which yieW several 



Pig. 7.—Chinese Tussur Moth, 
Antheraeapemyi (male). 
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generations in the year and form teelabie cocoons. Besides 
these there are many other mulberry-feeding Bombycidae in 
the East, principally belonging to the genera Theophila 
and Ocinara, the cocoons of which have not attracted cul¬ 
tivators. The moths yielding wild silks which have obtained 
most attention belong to the extensive and handsome 

family Saturnidae. The 
most important of the 
species at the present time 
is the Chinese tussur or 
tasar worm, Antheraea 
pernyi (figs. 7, 8), an oak¬ 
feeding species, native of 
Mongolia, from which is 
derived tfic greater part of 
the so-called tussur silk 
nowimported into Europe. 

FlG.li.~CocoonoiAntheracapemy,. «osely allied to this is 

the Indian tussur moth 
(fig. 9) Antheraea mylUta, found throughout the whole of 
India feeding on the bher tree, Zizyphus jujuba, and on many 
other plants. It yields a large compact cocoon (fig. 10) of a 
silvery grey colour, 
which Sir Thomas 
Wardle of Leek, who 
devoted a great 
amount of attention 
to the wild-silk 




Fig. 9. —Antheraea mylitta (female). 


question, succeeded 
in reeling. Next in 
promising qualities 
is the muga or 
moonga worm of 
Assam, Antheraea 
assama, a species to 
some extent domes¬ 
ticated in its native 
country. The 
yama-mai worm of 
Japan, Antheraea 
^Sarnia) yama-mai, an oak-feeder, is a race of considerable 
importance in Japan, where it was said to be jealously guarded 
against foreigners. Its eggs were first sent to Europe by 
DuchSne du Bellecourt. French consul- 
general in Japan in 1861; but early in 
March following they hatched out, when 
no leaves on which the larvae would feed 
were to be found. In April a single worm 
got oak-buds, on which it throve, and 
ultimately spun a cocoon whence a female 
moth issued, from which Gu6rin M 4 neville 
named and described the species. A further 
supply of eggs was secretly obtained by a 
Dutch physician Tompe van Meedervoort 
in i 8§3, and, as it was now known that the 
worm was an oak-feeder, and would thrive 
on the leaves of European oaks, great 
results were anticipated from the cultiva¬ 
tion of the yama-mai. These expectations, 

_ however, for various reasons, have been 

Fig. __Cocoon of disappointed. The moths hatch out at a 

Antheraea mylitta. period when oak leaves are not ready 
for their feeding, and the silk is by 
no means of a quali^ to compare with that of the common 
mulberry worm. The mezankoorie moth of the Assamese, 
Antheraea ntezankeoria, yields a valuable cocoon, as does also 



the Atlas moth, Attaaus atlas, which has on omnivorous larva 
found throughout ^India, Ceylon, Burmah, China and Java. 
The Cjrnthia moth, Attagts cynthia, is domesticated as a source 
of silk in certain provinces of China, where it fe^ds on the Ailan- 
thus glandulosa. Thejeria or arrindi moth of Bengal and Assam, 
Attacus ricint, which feeds on the castor-oil plant, yields seven 
generations yearly, forming loose flossy orange-red and some¬ 
times white cocoons. The ailunthus silkworm of Europe is a 
hybrid between A, cynihta and A. ricint, first obtained by 
Guerin M^neville, and now spread through many silk-growing 
regions. The.se are only a few of the moths from which silks of 
various usefulness can be produced ; but none of tliese presents 
qualities, savii^ perliaps cheapness alone, which can put th em in 
competition willi common silk. 

Physical and Chemical Relations of Silk. '* 

Common cocoons enclo.sing chr>’salides weigh each from 16 
to 50 grains, or say from 300 to 600 of .small breeds and from 
270 to 300 of large breeds to the lb. About one-sixth of this 
weight is pure cocoon, and of that one-half is obtainable as reeled 
silk, the remainder consisting of surface floss or blaze and of 
hard giunmy hu.sk. As the outer flossy threads and the inner 
vests are not reelable, it is difficult to estimate the total length 
of tlir^ produced by the silkworm, but the portion reeled 
varies in length and thickness, 
according to the condition 
and robustness of the cocoon, 
in some breeds giving a result 
as low as 500 metres, and in 
others 900 to 1200 metres. 

Under favourable conditions 
it Is estimated that ii kilo¬ 
grammes of fresh cocoons give 
I kilograntme of raw silk for 
commerce, and about the 
same quantity for waste 
spinning purposes. Sir 
Thomas Wardle of Leek, in 
his handbook on silk published 
in 1887, showed by a series 
of measurements that the diameter ffif a single cocoon thread 
or have varied from niWth to ^j'^th part of an inch in 
diameter in the various species of Bombycidcs, whilst those of the 
Satumides or wild speies varied from ^iUth to 17 «ffth part of 
an inch. As this estimation presents some difficulties and diver¬ 
gences, the size of the thread is generally defined commercially 
by denies or decigrammes, those of the Anthereas (wild 
silks) being said to range from 5 to 8 deniers or decigrammes, 
results confirmed by actual experience with the reeled t^ead. 
The silk of the various species of Antheraea and Attacus is also 
thicker and stronger at the centre of the reeled portion than 
towards its extremities; but the diameter is much greater 
than that of common silk, and the filaments under the microscop 
(fig. 11) present the appearance of flat bands, the exudation 
from the two spinnerets being joined at their flat edges. On 
Ais account the fibres of tussur or tu-ssore silk tend to split up 
into fine fibrillae under the various prepratory processes in 
manufacturing, and its riband structure is the cause of the glassy 
lustre peculiar to the woven and finished fibres. 

Silk fibre (see Fibres) consists essentially of a centre or core of 
fibroin, with a covering of sericin or silk albumen, and a little waxy 
and colouring matter. Fibroin, which is analogous to horn, hdx 
and like dermal products, constitutes about 75 to 82 % of the entile 
mass, and has a compsition represented by the formula (^HaN.Ou. 
It has the characteristic appwrauce of pure silk—a biiluwt aMt 
white body with a pearly lustre—insoluble in water, alcohol and 
ether, but it dissolves freely in concentrated alkaune solutioas, 
mmeral acids, strong acetic acid and in ammoniacal of 

oxide of copper. S^cin, which constitnte.s the gummy covering 
(Fr. gris) of the fibre, is a gelatinous body which dissolves readily in 
warm soapy solutions, and in hot water, m which on cooling it forms 
a jelly with even as little as i % of the substance. It is precipitated 
from hot solutions by alcohol, uUing as a white powder. Its formula 
is fording to P. Bolley, the glanda of the siUrwonm 

contain semi-liquid fibroin alone, and it is on ejqxisuce to. the aht tMf 



Fig. II.— -Microsoopic appearance 
of Silk of Chine.se Tussur. 
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the snrhtce is acted on by oxygen, transforming the external pellicle 
into the more soluble form oT soricin. Silk is highly hygrosyupic. 
If desiccated at 250° F. it will be found tolos<irom 10 to 15 % of 
moisture according to the condition of tht^silk. It is a most perfect 
non-conduc^ of electricity, and in its dry state the fibres frequently 
get so electrically excited as to seriously interfere with their working, 
so that it becomes necessary to moisten tlieni with glycerin or soapy 
solutions. Silk is readily distmgmshed iroiii wool and otlier animal 
fibres by tlie action of an alkaline solution of oxide ol lead, which 
darkens wool, &c., owing to the sulphur they contain, but does not 
affect silk, which is free from that body. Again, silk dissolves freely 
in common nitne acid, which is not the case witli wool. From 
vegetable fibres silk is readily distinguished by the bright yellow 
colour it takes from a solution of picnc acid, which does not adhere to 
vegetable substances. The rod-hke appearance of silk and its absence 
of markings under the microscope are also easily recognizable features 
of tlie fibre. 

' Silk Manufacture. 

Here we must distinguish between the reeled silk and the spun 
or waste silk manufactures. Tlie former embraces a range of 
operations peculiar to silk, dealing as they do with continuous 
fibres of great length, whereas in the .spun silk industry the raw 
materials are treated by methods analogous to those followed 
in the treatment of other fibres (see Weavinu). It is only floss, 
injured and unreelable cocoons, the husks of reeled cocoons, 
and other waste from reeling, with certain wild .silks, which are 
treated by the spun silk process, and the silk thereby produced 
loses much of the beauty, strength and brilliance which are 
characteristic of the manufactures from reeled silk. 


filature or Reeling .—When the cocoons liave been gathered the 
chrysalides they contain are killed either by dry heat or by exposure 
to steam. All cocoons stained by the premature death ol the 
chrysalides (chiques), pierced cocoons, and any from other causes 
rendered unreelable, are put aside lor the spun-silk manufacture. 
Then the uninjured cocoons are by tliemselves sorted into classes 
having similar shades of colour, size and quality of fibre. This 
assortment is of great consequence for the success of the reeling 
operations, as uniformity of quality and evenness and regularity of 
fibre an the most valuable features in raw .silk. The object ol 
reeling is to bring together tlie filaments {have) from two or more 
(generally four or five, but sometimes up to twenty) cocoons, and 
to form them into one continuous, uniiurm, and regular strand, 
which constitutes the “ raw silk ” of commerce. To do this, the 
natural gum of the cocoons wliich holds the filaments together must 
be softened, tlie ends of the filaments of the required number of 
cocoons must be caught, and means must be taken to unwind and 
lay these filaments together,* so as to form a smgle uniform rounded 
strand of raw silk. As tlie reeling proceeds the reelcr has to give 
the most careful attention to the Uuckness of the strand being pro¬ 
duced, and to introduce new cocoons in place of any from which the 
reelable silk has become exhausted. In this way a continuous uniiorm 
fibre or strand of raw silk of indefinite Icnrth is produced. The 
apparatus used for these purposes in some localities is of a very 
primitive kind, and the reeling being uneven and lumpy the silk is 
of inferior quality and low value. With compaiativcly simple 
appliances, on the other hand, a skilled reeler, with trained eye and 
delicate touch, can produce raw silk of remarkably smooth and even 
quality. According to the method commonly adopted in North 
Italy and France the cocoons are for a few minutes imraers^d in 
«{ater a little under the boiling point, to which a small quantity of 
alkali has been added. A giri with a small hand brush ol twigs 
keeps stirring them in the water till the silk softens, and the outer 
loose fibres (floss) get entangled with the twigs and come off till the 
end of the main filament {maitre brin) is found. These ends being 
secured, the cocoons are transferred to a basin or tray containing 
water heated to from 140* to 150“ F., in which they float while the 
silk is being reeled off. If the water is too cold the gum does not 
soften enough and the cocoons rise out of the basin in reeling; it 
it is too hot the cocoons collapse and fall to the txittom. The ends 
of the requisite number of filaments being brought together, they are 
passed through an eyelet or guide, and similarly another equal set 
are passed through a corre^nding guide. Tlie two sets of filaments 
are then crossed or twisted around each other several turns as if to 
make oni thread, after which they arc separated and passed through 
eeparato guides to the reel round which they are separately wound. 
When a large number of cocoons are to be combined into one strand 
they may I* reeled from the tray in four sets, which are first crossed 
in pairs, then combined into two, and those two then crossed and 
afterwards cofflinned into a single strand. The object of crossing 
{croissage) is to round, smooth and condense the separate filaments 
M each set into one strand, and as the surface of the filaments are 
gummy and adhesiveitis found on dryingthat they have agglutinated 
mto a compact single fibre of raw silk. In the most approved 
modem filatures there is a separate cocoon boiler {euiseuse), an 
oblong tank containing water boiled by steam heat. In tliese the 
coccxins are immersed in rectangular perforated boxes for about 


three minutes, when they are transferred to the boating machine 
{hatteuse), an earthenware trough Itaving a perforated false bottom 
tiirough which steam keeps the water at a temperature of from 
140° to 160°. In this water tlie cocoons are kept stirring by small 
brushes rotated by mechanical means, and as the silk softens the 
brushes gradually rise out ol the water, bringing entangled with 
them the loose floss, and thereby revealing the main filament of 
each cocoon. The cocoons are next, in suliicicnt number, tran.sfcrred 
to the reeler’s tray (bactnella), where the water is heated to about 
140“ to 150°. From the tray tlie filanients are carried through a 
series of porcelain and glass eyelets, so arranged that the strand 
returns 011 itsell, two portions of the same strand being crossed or 
intertwisted for rounding and consolidation, instead of the croissage 
ol two separate .strands ns in the old method. The reel to which 
the raw sUk is led consists of a light six-armed frame, enclosed 
witliin a wooden casing having a gla.s.s frame in front, the enclosure 
being heated with stisuu-pipcs. To keep the strands Irom directly 
overlaying each other and so adhering, tlic last guide through wliich 
the silk passes has a reciprocating motion whereby the fibre is 
distributed within certain limiLs over the reel. Fig. 12 presents a 
sectional view of a reeling apparatus as used in Italy, and shows the 
passage of the thread irom the basin to the reel, the threads being 
twisted around by the tavelctte to give roundness to the thread, 
but though the principle remains tuucli the same, great improvements 
have been made on this model. 

Throwing .—Itaw silk, being .still too fine and delicate for ordinary 
use, next undergoes a series ol operations called throwing, the 
object of which IS to twist and double it into more substantial yam. 
The first operation of the silk throwster is winding. He receives the 
raw silk in hanks as it is taken from the reel oi the filature, and 
putting it on a light reel of a similar construction, called the swiits, 



he winds it on bobbins with a rapid reciprocating motion, so as to 
lay the fibre in diagonal lines. These bobbins are then in general 
taken to the first spinning frame, and there the single strands receive 
their first twist, which rounds them, and prevents the compound 
fibre from splitting up and separating when, by the subsequent 
scouring operations, the gum is removed whicli presently binds them 
into one. Next follows the operation of cleaning, in which the silk 
is simply reeled from one bobbin to anothei, but on its way it passes 
through a slit which is sufficiently wide to pass the filament but stop.s 
tlie motion when a thick lump or nib is presented. In the doubling, 
which is the next process, two or more filaments are wound together 
side by side on the same reel, preparatory to their being twisted or 
thrown into one yam. Bobbins to the number of strands wliich are 
to be twisted into one are mounted in a creel on the doubling frame, 
and the strands arc passed over smooth rods of glass or metal through 
a reciprocating guide to the bobbin on which they are wound. Each 
separate! strand passes through the eye of a feller, which, should the 
fibre break, falls down and instantly stops the machine, thw ffiectu- 
ally calling attention to the fact that a thread has iaiwds The 
spinning or throwing which follows is done on a frame with upright 
spindles end flyers, the yam as it is twisted being drawn forward 
through guides and wound on revolving bobbins with a recipr^ting 
motion. From these bobbins the silk is reeled into hanks of definite 
length for the market. Numerous attempts have been made to 
simplify the silk-throwing by combining two or more operations on 
one machine, but not as yet with much success. 

According to the qualities of raw silk used and the throwing 
operations undergone the principal classes of thrown silk are—(i) 
" singles,” which consist OJ a single strand of twisted raw silk made 
up of the filaments of eight to ten cocoons ; (2) tram or weft thread, 
consisting of two or three strands of raw silk not twisted before 
dnnbling and only lightly spun (this is soft, flossy and comparatively 
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weak); (3) urga&ziiiei the thread used for warps^ made two and 
rarely three listed strands spun in the direction contrary to tliat 
in which they are separately twisted. Si^ts for sewing and 
broidery belong to a didorent class from those intended for weaving, 
and thread-makers throw their raw silks in a manner peculiar to 
themselves. 

Numbering of SiVA.—The metric system of weights and measures 
has been adopted so widely that it forms the most suitable basis for 
the Hirage or counts of yarns. The permanent committee of the 
Paris International Congress of 1900, which was held for the purpose 
of unification of the numcrotage of counts, unanimously decided— 
(a) With reference to cotton, silk and otlicr textiles spun from fibres, 
that they should ^ based on a fixed weight and variable length, the 
unit being one metre to one gramme. Thus number 100 would be 
100 metres per gramme calculated on the single strand. (6) With 
reference to raw and thrown silk, in order to ^able the count to 
show the degrees of variation incidental to this class of material, 
it was decided for a basis of a fixed length and variable count weight. 
The length of skein adopted was 450 metres and the unit of length 
the liaU decigramme. Thus the count of silk is expr^ed by the 
number of haif decigrammes which tl\e length of 450 metres \wigh8. 
This obt^ns wliether in the single, double or more threads joined 
together in the doubling. 

Tliis latter differs very little in actual practice from the previous 
method of determination by the number of deniers per 470 metres, 
the denier being calculated ou the equivalent of 0’O53i gramme, tlie 
English equivafctil showing 33I deniers per one dram avoirdupois. 

As the old systems of counts have some technical conveniences 
they will no doubt be retained for some time. In some districts, 
especially in Yorkshire, tJie count is ba.scd on the number of yards 
per ounce, and in others the older method of drams avoirdupois per 
.1000 yard skein. The English cotton yam and spun silk ^unts are 
reckoned upon the number ol hanks of 840 ycte. in i lb of silk, cotton 
being reckoned upon the single thread and s^un silk on the doubled 
or linished thread. Thus 2/40« cotton indicates single 40« doubled 
to 20 hanks by 840 yds. to the lb., while 40/2 fold spun silk means a 
single 8o» doubled to give 40 hanks of 840 yds. to the ft. All 
continental conditioning establishments now formulate their tests 
for counts on the agreement arrived at by the International Congress 
of 1900. , 

Silk in the raw and thrown state absorbs a large 
amount of moisture, and may contain a percentage of water without 
being manifestly damp. As it is hugely sold by weight it becomes 
necessary to ascertain its condition in respect of absorbed water, and 
for that purpo.s8 oOicial conditioning hou.se* are ^tabliahed in all the 
considerable centres of sific trade. In these the silk is tested or con¬ 
ditioned, and a certificate of weight issued in accordance with the 
results. The silk is for four hours exposed to a dry heat of 230 I'., 
and immediately thereafter weighed. T tlie weight II % is added 
as the normal proportion of water held by the fibre. 

Scounng. —Up to this point the silk fibre continues to be com¬ 
paratively lustreless, stifl and harsh, from the coaUng of albumin¬ 
ous matter (gum or gris) on its Burfoco. As a preliminary to most 
subsequent processes the removal of the whole or some portion of 
Uiis gum is necessary by boiling-ofi, scouring or tUcreusage. To 
boil ofl say 300 ft of thrown silk, about bo ft of fine white soap is 
shred, and dissolved in about 200 gallons of pure water. This 
solution is maintained at a heat of 195*’# hanks of raw 

silk are immersed, hung on a wooden rod, the hanks being continually 
turned round so as to expose all portions equally to the solvent 
influence of the hot solution. Alter being dned, the Iianks arc packed 
in linen bags and boilei’l lor three hours in a weaker soapy solution, 
then wash^ out in pure warm water and dried in a centriiugal hydro- 
extractor. According to the amount of gum to be boiled off tiie soap 
solutions are made strong or weak ; but care has to be exercised not 
to overdo the scourmg, whereby loss of strength, substance and 
lustre would result. For some purposes—making of gauzes, empes. 
flour'bolting clorii and for what is termed “Bouples”—the silk is 
not scoured, and tor silks to be dyed certain dark colours half-scouring 
is practised. The perfect scounng of silks removes from 20 to 27 % 
of thetr weight, according to the chixacti^ cf the silk and the amount 
of soap or used in the working. Scouring renders all common «^s, 
whether white or yellow in the raw, a brilliant pearly white, with a 
delicate tott flossy texture, from the fact that the fibres which were 
agglutinated in i-eeling, being now degummed, are separate from 
each other and ^ow ^oir individual tenuity in the yam. Silks to 
be finished white are at this point bleached by exposure in a closed 
chamber to the fumes of sulphurous acid, and at the close ofpro¬ 
cess the hanks are washed in pure cold water to remove all traces of 


the acid. 

Silk W«igkting.~lato the dyeing of silk it is not here neco^ry 
to enter, except in »o far aa concerns a nefarious practice, ratnea 
on in dye-houses, which haa exercised a moat detrimental influei^ 
on the silk trade. Silk, we. have seen, loses about (Spe-foiirth of Its 
weight in scouring. To obviate that loss it has long been the prtetice 
to dye some dim silks " in the gam," the dye combining intheae 
cases with the gum or gelatinous coating, and such rilks ^ town 
as " Bouples." Both in the gum and in the boiled-ofi State wk has 
the peculiar property ai imbibing certain metallic amts terg^ and 
combining very firmly with them, the fibre remaining to external 


appearance undiminislffcd in strength and lustre, but much added to 
in size and weight. Silk in the gum, it is found, absorbs these salts 
more freely than boilld-ofi; so to use it for weighting there Mc those 
great inducements—a savmg of the costly and tedious boiling-ofi, 
a saving of toe 23 % weight which would have disappeared in boiling 
and a surface on wbicbmuch greater sophistication can be practised 
than on scoured silk. In dyemg a silk black a certain amount of 
weight must be added; and toe common practice in former times 
was to make up on toe silk what was lost in the scouring. Up to 
1857 the utmost the dyer could add was " weight for weight," but aa 
accidental discovery that year put dyers into the way of using tin 
salts in weighting wi, . 1 0 result that toey were enabled to add 40 oz. 
to scoured silk, 120 oz. to souplcs and as much as 150 oz. to spun silks 
This excessive adulteration quickly worked its own cure by a de¬ 
creased consumption, and toe weighting in practice in 1910 is con¬ 
fined to moderate and safer limits. The use of tia salts, especially 
stannic chloride, SnCl., enables dyers to weight all colours the same 
as black. In his " Report on Enghsh Silk Inilustry ” to t^ Royal 
Commission on Technical Instruction {1885) Sir Thomas l^rdle of 
Leek says:— 

" Colours and white of all possible shades cw very easily be im¬ 
parted to this compound of silk and tin, and this method is becoming 
extensively used in Lyons. Thus weighting, which was until recently 
thought to apply only to black silks, and from which coloured silks 
were comparatively free, is now cheapening and deteriorating the 
latter in pretty much the same ratio as the former. Thus too pro^ 
and per-salts of iron, as well as the proto- and pCT-saUs of tm, in- 
cluduig also a large variety of taniun, sumac, divi-divi, chestnut, 
valonia, the acacias {Areca Catechu and Acacta Catechu from India), 
from which are obtained ciitcli and gambler, &c., arc no tenger used 
solely as mordants or tinctorial matters, but mainly to serve the 
object of converting toe silk mto a greatly-expanded fibre, consistmg 
of a conglomeration of more or less of these substances." 

Sugar also is employed to weight silk. On this adulterant Sit 
Thomas Wardle remarks.:— 

'• With a solution of sugar, silk con have its weight augmented 
from I oz. to 3 oz. per lb. I am not quite sure that this method of 
weighting was not first used by toe throwsters, as sugar is known to 
have been used for adulterating and loading gum silk for a very long 
time, and then the idea was afterwards apphed to silk after the 
dyeing operations. It is much resorted to for weighting coloured 
silks by dyers on toe continent, and, though a very clumsy method, 
no substitute has been found so cheap nnd easy of application. 
Bichloride of tin, having chemical aflinity for silk fibre, bids fair to 
extmguish the use of sugar, which, from its hygrometric qualities, 
has a tendency to ruin toe silk to which it is apphed, if great care be 
not taken to regulate toe quantity. There is not toe slightest use or 
excuse for toe application of sugar, except to cheajien the silk by 
about 15 to 20 %. 

IVtld Silk Dyeing. —Among the disadvantages under which the 
silks of toe wild moths long laboured one of the most seriouB was 
the natural colour of toe silks, and the extreme with 

wiiich they took on dyes, specially the light and brilliant cokn^. 
tor success in coping with this dlniculty, as well as in dealing with 
the whole question of the cultivation and employment of wild sUks 
the unwearying patience and great skill of ilir Thomas Wardle (a 
Leek deserve special mention here. The natural colour of tussur silx 
is a greyish fawn, and that shade it was found impossible to dizetoge 
by any of tlie ordinary bleaching agents, so as to obtain basis for 
light and delicate dyes. Moreover, tlie chemical character of the 
tussur silk difiors from that of the mulberry silk, and the fibre has 
much less affinity for tinctorial subsljuices, which it takes up un¬ 
evenly, requiring a large amount of dye-stufis. After protracted 
experimenting Sur Thomas Wardle was able in 1873 to show a series 
of tussurs wou dyed In all th. darker rhades of colour, but the lighter 
and bright blues, pinks, scarlets, &c., be could not produce. Subse¬ 
quently Tessie du Motay found that toe fawn colour of natural tussur 
could be discharged by solution of permanganate of potash, but the 
oxidizing action was so rapid .and violent that it destroyed the fibre 
itself. Gentler moans of oxidation have since been found for bleach¬ 
ing tussur to a fairly pale ground. The silk of the eria or castor-oil 
worm (Aflacus ricini) presents the same difficulties in dyeing as the 
common tussur. A portion of the eria cocoons are white, while the 
others are of a lively brown colour, and for the dyeing of light colours 
toe latter require to undergo a bleaching process. The silk takes up 
colour with difficulty from a strong vat, and is consequently costly to 
dye. Moonga silk from Antheraea assama has generally a rather dark- 
brown colour, but that appears to be much iiffiucnced by the leaves 
ou which the worm feeds, toe cocoons obtained on toe champaca 
tree (Michtlia champaca) giving a fine -white fibre much valued in 
Assam. The dark colours are very difficult to bleach, but the silk 
itself takes dye-colours much more freely and evenly than either 
tussur or eria silk. (f- W.*) 

Trade and Conmeree, 

About the beginning of the 19th century the chief silk-produc¬ 
ing regions of the world were the 1 -evant (including Broussa, 
Syria and Persia), India, Italy and France, the two first named 
sending the low-priced silk, the other two the fine qualitira. 
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«rM]c); (3) urganzine, tlie tbitod u«id for waips, made foam two ud 
nrelv thiM twisted strands spun in tbs direction contrary to that 
in wbicb they are separately twisted. Sil^ lor sewing and em¬ 
broidery boloog to a dillotent class from those intended ior weaving, 
and tbread'-maners throw their raw silks in a mnnnei pccnliai to 
themselvss. 

Numbering of Silb ,—The metxlo system of wei^ts and measures 
has bsan adopts so widely that it forms the most suitable basis lor 
the titrage or eounts of yarns. The permanent cammittoe of the 
Paris International Cougi^ of 1901^ vmch was held for the pnipoae 
of unification of the numorotm of counts, unanimously deoded— 
(a) With reference to cotton, siln and other textiles spun from fibres, 
tlmt th^ should be baaed on a fixed weight and varinble length, the 
unit beiug one metre to one gramme. Ibus number too would be 
loo metres per gramme calculated on the single strand. (A) With 
reference to raw and thrown silk, in order to enable toe count to 
show the degrees of vaiiatioa incidental to this elass oi material, 
it was decided fur u basis of a fixed length and variable count weight. 
The length of skein adopted was 430 metres and the unit of length 
the lull decigramme. Thus the count of silk is expressed by the 
number of half decigrammes wldch toe length of 430 metres weighs. 
This obtains whether in the single, double or more threads joined 
tog^er in the doubling. 

This latter differs very little in actual practice from the previous 
method of determination by the number of deniers per 470 metres, 
the denier being calculated on the equivalent of O'Ojji gramme, the 
English equivah-ut showing 33) deniers per one dram avoirdupou. 

As the old systems of counts have some technical conveniences 
they will no doubt be retained for some time, lu some districts, 
especially in Yurkidsirc, 11 le count is based on the number of yards 
per ounce, and in others the Olto method of drams avolrdupou per 
.1000 yard skein. The EngUnh cotton yarn and spun silk counts are 
reckoned upon toe number oi hanka 01 S40 yds. in i lb of silk, cotton 
being reck^ed upon the single tluood and spun silk on the doubled 
or linished toruad. Thus a/4a* cotton indicates single 40* doubled 
to 20 honks by 840 yds. to the to., while 40/2 fold spun silk means a 
single 11^ doubled to give 40 l^ks of B40 yds. to the to. All 
continental conditioning cstabtiahmiMits now formulate their tests 
for counts on the agreement arrived at by the International Congress 
ol 1900, 

Conditioning, —Silk in the raw and thrown state ahnorbs a large 
amount oJ moisture, and may contain a percentage of water witlunit 
being manifestly damn. As it is largely sold by weight it becomes 
necessary to ascertain Its condition in respect of absorbed water, and 
for that purpose nfllcial condltiDning bourn are established in all the 
coniddurable centres of sillr trade. In these the silk is tested or con¬ 
ditioned, and a certificate of weight issued In accordance with tim 
results. The silk is lor four hours exposed to a dry heat of 230'’ 1^, 
and immediately thereafter weighed, T the weight 11 % u added 
as the normal proportion of water bekl by the fibre. 

tirownn;.—lip to this point the silk fibre uontinuos to be com¬ 
paratively lustreless, stifl and harsh, from the coating oi alhnmin- 
ous matter (gum or grisi on its suifacv. As a ptelimutary to most 
subsequent processes the removal of the whole or some portion of 
this gum is nocBSSiiry by boiUng-off, scouring or dderewage. To 
boil ofi say 300 lb of thrown silk, about 60 IB of fine white soap is 
shred, and dissolved in about 2UO radlona of pure wafer. 'This 
solutioo is maintained at a heat oi 195°, and in it the bonks of raw 
silk ate immersed, hung on a wooden the honks being Gontinunlly 

turned round so as to eiroosc all pMtlons equally to the Mlvent 
influence ol the hot sointioii. Alter being dried, the nanks ore packed 
in linen bags and boileil lor three hours m a weaker soapy salution, 
then washed out In pure warm water and dried in a oentrliuKal hydro- 
extractor. According to the amount of gum to be boiled off the soap 
solntiona are made strong or weak ; but cars has to be exorcised not 
to overdo the aoourmg, whereby lots of strength, subetauce and 
lustn wonld result. For eome puipoMS—making dl gauzes, crapes, 
flour-bolting cloth and for what u termed "aouples''—the ailk is 
not leonted, and ter silke to be dyed certain dark colours hall-scasriiig 
u practised. The periect aconnng ^ ailka temoyea from ao to 27 % 
of their weight, according to Uie character c£ the silk and the amount 
of soap or W used in the working, bcouring renders all common sllka, 
whether white 01 yellow in the raw, a brilliant pearly white, with a 
delicate soft floozy texture, from tov fact that the fibres which were 
agglutinated in leeling, being now degununed, are separated from 
each other and show their' individual tenuity in the yarn. Silks to 
be fjoishori white ate at this point bleached by exposure In a closed 
chamber to the fumea of sulphurous acid, arid at tos close of the pro- 
ceia the ate washed in pure cold wat^ to rernove all tnees of 
toe add. 

Silk WfigUing ,—Into toe dyeing of silk it U not here necessary 
to enter, except in so fat as coDoeins a nefarions practice^ ratried 
OB in dye-hooses, which haa exercised a most detrimental mfloence 
OB toe sUk trade, bito, we have seen, loaes about diie-Mrth Of Its 
wal^t in soourlag. To ohviabs that Im it bat long baen too toactice 
to dye some aiiw ** in too gnm,’* toe dye combining rn these 
eases with toa |mm or galatiBous coaling, ann such sUka ate known 
tn ” aeuplss.'’ Both in the gum sod in uie bdled-ofi stats silk has 
the pfvu Uar p roperty nf Imbibing certain trirtaPic salts Isrgdy and 
coratoing very firmly with them, the fibre remainiiig to erinrod 


appearance nndlniinlBlfM in strength and lustre, but much added to 
in size and weight. Silk in the gum, it is found, absorbs these mlts 
more freely than boil!d-ofL SO to use it fra- weighting there are theso 
great inducements—a savEig of the Cosily and tedious boiling-ofl, 
a saving oi the 25 % weight which would have disi^ipuared in boiling 
and a surface on whiclkmuch gioater s^ihistication can be pracbiied 
than on scoured silk. In dyeing a ailk black a certain amount of 
weight must be added; and the comnum practice in ionuer times 
was to make up on the silk what was lost In the scouring. Up to 
1837 the utmost toe dvw could add was " weight for weight," but an 
accidental discovery that year put dyers into the way of using tin 
sails in weighting wi. . t e result that they were enabled to add 40 oz. 
to scoured silk, 120 oz. to souplcs and os much oa 15a oz, to spun silks. 
This excessive adulteratiou quickly worked its own cure ^ a de¬ 
creased consumption, and the weighting in practice in 1910 is con¬ 
fined to moderate and safer limits. 'The use oi tin salts, especially 
stannic chloride, SnCl,, enables dyers to weight all colours tbs some 
u block. In bis " Keport on English Silk ludustn " to tte Koyal 
Commission on Techrucol Insbrnction (1883} Sir Thomas wordle of 
Leek says:— 

“ Colors and white of all possible shades can very easily be im¬ 
parted to this compound of sUk and tin, and this method is becoming 
extensively used m Lyons. 'Thus weighting, which was until recently 
thought to apply only to black silks, and from which coloured sill™ 
were comparatively free, is now chrapening and debiriorating the 
latter in pretty much the same ratio as the former. Thus the proto 
and per-salts of iron, as well os the proto- and poTTialts of tin, in¬ 
cluding also a large variety of tanmn, sumac, oivi-dlvi, chestnut, 
valonia, the acucias jrirscu Catechu and Aauta Catechu from India), 
from which ore obtained ciiLch and gambler, &c,, are no longer used 
solely as mordants or tinctorial matteru, but mainly to'aerve the 
object of converting the silk into a greatly-expanded fitire, coniiating 
of a conglomeration oi more or less of these subBtanoes." 

Sugar aiso Is employed to weight silk. On this adulterant Sir 
'Thomas Wardln remarks,;— 

" With a solution of sugar, silk can have its weight augmented 
from 1 os. to 3 oz. per lb. I am not quite sure that this method oi 
weighting was not first used by the throwsters, as sugar is known to 
have been used for odullexatiiig and heading gum Silk lor a very long 
time, and then the idea was afterwards applied to silk after the 
dyeing operations. It is much resorted to tor weighting coloured 
sulu by dyers on the continent, and, though a very clumsy method, 
no sulwtitute has been found so cheap and easy ui application. 
Uichloritle of tin, having chemical affinity for silk fibre, bids fair to 
extinguish the use oi sugar, which, from Its hygrometric qualities, 
has a tendency to ruin Uie silk to Which it is appUed, if great care be 
not taken to regulate the quantity. There is not the slightest use or 
excuse for the application of sugar, except to cheapen the silk by 
about t3 to 20 %.’* 

H'ifd Silk Oyiing ,—Among the diagdviuitagce under which the 
silks of the wild moths long ubourod one of the most sedans was 
the natural colour Of the silks, and the extreme difficult with 
which they took on dyw, spioia^ the light end briiliant ceflonrs. 
For success in coping with Uiis difliculty, as well as in desjliu with 
the whole question 01 too cultivation and employmcut of wild silks, 
the unweaving patience and great skill of £ir Thomas Watdle cj 
Leek deserve specul mention here. The natural colour of tuesnr silK 
is a greyish fawn, and that shade it was found impossible to discharge 
by any of tlie ordinary Ideacliing agents, so as to obtain basit w 
light and dtiicate dyus. Hoi'iover, tlie chemical cliaracter of the 
tussur silk diflurs from that ol the mulbcriy lilk, and tlic fibre has 
much lees affinity lor tinctorial sabehmees, which it takes up un¬ 
evenly, requiring a largo amount of dyrHttufia. Afto' protracted 
cxjwrimentmg Sir Thomas Wordle was itolc In 1873 to shra a sniies 
of tussurs well dyed In all to- darker rhades of colour, bnt the lighter 
and bright blues, pinks, scarlets, &c., he could not produce. Suba^ 
quently Tessic dn Stotay found that the fawn colour ii natural toiBur 
could bo discharged by sodution of permanganate of potash, but tbs 
oxidisiru action was so raplJ and violent tost it destroyed the fibre 
itself. Gentler moans of (Uddation have since been found tor bleach¬ 
ing tussur to a fairly pale ground. The silk of the eria or castor-oil 
worm {Attaeut nritii) presonte the same difiicuitios in dyeing sa the 
common tussur. A portion of the eria cocoons are white, while the 
others are of a lively brown colour, and for the dyeiM of light cedours 
tog latter requirs to undergo a bleaching process. ‘ITir silk takes up 
colour with difficulty from a strong vat, and is conseqneatly costly to 
dye. Moonga silk from riutitefsMauaMa haa generally arather dark- 
brown colour, but that appears to be mueh influenced by the tuvm 
on which the worm feeds, the cocooos obtained on the champara 
tree (Aftritelia chempaca) giving a fine -white fibre mucb vahied in 
Assam. The dark ookniie are very difficult to bleach, but the silk 
itself takes dye-colours much more freely and evenly than eltoier 
tussur at eria silk. (F. W.*) 
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Trait and Commtru. 

About the begianing of the X9& century the chief i^^iodnc- 
Rg regions of the vaM were the I^ant {includiiis Brousaa, 
lyria ud Ferns), India, ftaljr and France, the two &it »«»>«<< 
ending the low-pneed silk, the other two the fine qualities. 
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Between 1840 and 1850, after the opening of trade with China, 
large quantities of silk were sent from the northern port of 
Shanghai, and afterwards also from the southern port of Canton. 
The export became important just at the time when disease in 
Europe had lessened the production on the continent. This 
increased production of medium silk, and the growing demand 
for fine sorts, induced many of the cocoon-growers in the Levant 
to sell their cocoons to Europeans, who reeled them in Italian 
fashion under the name of “ Patent Brutia,” thus producing 
a very fine valuable silk. In 1857 commenced the exportation 
of Japan silk, which became so fierce a competitor with Bengal 
silk as gradually to displace it in favour; and the native silk 
reeled :n Beng. 1 has almost ceased to be made, only the best 
European filatures, produced under the supervision of skilled 
Europeans, now coming forward. 

China and Japan, both of which contribute so largely to the 
supplies that appear in European and American statistics, only 
export their excess growth, silk-weaving being carried on and 
native silk worn to an enormous extent in both countries. Tlie 
other Asiatic exporting countries also maintain native silk 
manufactures which absorb no inconsiderable proportion of 
their raw material. Since about 1880 the silk production of the 
world (including only exports from the East) has more than 
doubled, the variation^ owing to partial failures from some 
countries being more than compensated by increase from others. 
The supplic' available for European and American consump¬ 
tion have been carefully tabulated by the Lyons Cliamber of 
Conunerce, as shown by the table. 

While the tables indicate the fluctuations of supply they show 
generally that Asiatic countries, in addition to supiilyiiig the neces¬ 
sities for tlieir home trade, export to Europe and America about three- 
hfths of the v/hole of the silk consumed in Western manufactures. 

Up to the year 18(>o the bulk of lie silks from the East was shipped 
to ]LX)ndon,bot subsequently, owing to the importance ol continental 
demands, a large portion of the supplies has been unshipped at 
Genoa and Marseilles (especially the finer reeled silks from Japan 
and Canton), which are sold in the MUan and Lyons Those 

for American consumption are sent direct by the ttmte via 

San Francisco. Table 11 . shows the olTicial anj|^%etDiBs of silk 
imports into Great Britain from 1880 to 199I,,.' 


Table II .—Imports of Sit/t intd'CreM Britain, 


Years. 

Raw Silk, 

Knuhs or 
Husks of Silk 
and Waste. 

Thrown Silk. 

SiUc (including 
<&c.) 

Manuj^ture. 

1880 

1884 

1888 

1892 

1896 

190U 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

3,673.949 

4,522,702 

3,065,771 

1,503,263 

1,697,668 

1,413,320 

1.332.480 
1,252,848 
1,109,930 

1 , 337,579 
1,100,265 
1,036,258 ■ 
1,195.366 

1.110.481 

55,002 

67,239 

83,466 

46,392 

62,923 

60,720 

48,162 

55.782 

66,78a 

71.450 

72,055 

66,348 

66,299 

64,669 

203,367 

323,947 

359,289 

502,777 

572,599 

664,641 

624,859 

802,964 

662,677 

769,297 

9*4,007 

938,112 

809,610 

13,329,935 

10,984,073 

io, 46<>,537 

11,412,263 

16,923,176 

14,767,610 

13,708,645 

14,320,541 

13,493,961 

13,585,462 

13,010,766 

13,069,588 

12,862,834 

11,907,661 


The power loom, owing to the Improvement in its mechanism, has 
gained a d^tinct precedence and materially increased its producing 
power. In the development of silk manufacture the hand loom has 
taken a very secondary position. In order to form a relative idea of 
the importance of the various countries engaged in silk manufacture, 
a tabulation of the number of looms employed in each country would 
prove an inadequate guide, owing to the variatians from time to time 
ol the fabrics woven, as also to the difficulty in obtaining trustworthy 
statistics of the number in active operation. The production and 
consumption of raw material shown in Table III. was prepared by 
Messrs Chabri^s, Morel & Co. of Lyons, Marseilies and iulan, an 4 
issued in 1905. 

America takes a premier potition In consumption of the raw 
material. The development and expansion of silk manufacture, 
owing to the Importance and extent of the home market, coupled 
with high protective taiiA, has been enormous. In i86y the im¬ 
port of raw material amounted to 49i,983'n>. In 1905 a record was 
reached Of 17,812,1331%. During the decade of 1898 to 1908 the 
consumption has gone on steadily from about 10 million lb in the 
first five years to an average of 15 million in the second half 
of the decade. France comes a good second is importance with a 
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consumption of g to lo million lb annually. Lyons is the hc^- 
quarters of the trade, principally in the production of drm fabrics, 
plain and figured, and other light and heavier fabrics. St Etienne 
and St Chamond are important centres for the ribbon trade. There 

Table III .—Produetton and Consumphon of itao* Maieriat. 


Europe— 

Fraiice 
Italy . 

Switzerland 
Spain . 

Austria 
Hungary . 

Russia and Caucasus 
Bulgaria, Servia and Roumania 
Greece and Crete 
Salonica and Adrianople . 
Germany . 

Great Britain 
America- 
United States . 

Asia— 

Brutia. 

Syria , 

Persia . . . (Exports) 

Turkestan . 

China . 

Canton, China . 

Japan . 

India . 

Tonquin and Annani 
Africa—■ 

F-gypt. . . 

Morocco 

Algeria, Tunis . 

Various countries 


Total lb 


Production. 
Average of Sea«(nts 
1903*1904. *904* 
1905, 1905.1906. 

CONRUMPTIJN. 
Same Average of 
Years 1903*1903, 
1904. 

1,276,000 

9,519,400 

9,233,400 

2,125,200 

99,000 

3,509,000 

170,000 

402,600 

360,800 

j 1,707,200 

323,400 

^3,300 

2,796,200 

343 . 2 UU 

37,400 

138,600 

44,000 

574,200 

66,000 

Nil. 

6,261,200 

1,559,800 

Nil. 

Nil. 

13,481,600 

1,207,800 

66,000 

I,I<K 5,000 

242,000 

556,600 

(no eatiinates) 

600,600 


8,960,600 

„ 

4,661,800 

it 

11,136,400 

it 

361.200 

770,000 

22,000 

(no estimates) 

Nil. 

440,000 

Nil. 

154,000 

Nff. 

143,000 

Nil. 

121,000 

42,226,800 

43 , 445 ,oo«> 


N.li ,—^The difference in the totals is owing to the figures b»iug 
based on the production in seasons, and that of consumption upon 
calendar years. 

are also important manufactures of silk at Calais, Paris, Mimes, 
Tours, Avignon and Koubaix. Germany follows France with a 
consumption for tlie various fabrics of over six mUlion lb annually. 
The principal seat of the trade in that countiy is at Crcfeld, nearly 
one-half u the production of the empire being manu¬ 
factured there. Velvet is the special feature of the 
industry, about one-half of the looms being devoted to 
this textile, the remainder being devoid to union 
satins, pure broad silk goods amd ribbons. Other 
principal centres of the silk trade in Rhenish Prussia 
arc Viersen, Barmen, Iiabcrfcld and Miihlheim. The 
province of Saxony has also important manufactures of 
lace and glove fabrics. Third on the list of con¬ 
tinental producers is Switzerland; Zurich takes the 
lead with broad goods (failles, annures, satins, serges, 

&c.), and Basel rivals St Rtienne in the ribbon tr^e. 

Russia, by a prohibitive tariff on manufactured silks of 
other countries, has since ibgo developed and fostered a 
trade which consumes annually about 3 million lb of raw 
material for its home industry. This has also stimulated 
silk culture in the Caucasus, from which province it 
draws about one-third of its supplies. A special feature 
of its manufactures consists of gold and silver tissues 
and brocades for sacerdotal use. Moscow is one of the 
principal seats for the weaving of these fabrics. Italy, 
the early home of the silk trade in Europe, the land 
of the gorgeous velvets of Genoa and the damasks and 
brocades of medieval Sicily, Venice and Florence, now 
takes only a sixth place, ihe centre of greatest activity 
being at Como; but Genoa still makes velvets, and the 
brocades of Venice are not a thing of the past. Austria 
and England follow on the list of important silk manu¬ 
factures. The former has found its principal de¬ 
velopment in Vienna and the immediate neighbourhood. 

By special grants from the Hungarian government silk-reeling 
has been fostered and encouraged. In i88j the production of raw 
silk was abont 300,000 rb, while in 1905 it reached 750,0001b, an 
annual production which is still maintained. 

In the United Kingdom all the silk industries (those depending 
on spun silk alone excepted) have been declining since the French 
Treaty of i860 came into opWation. This cannot be gauged by the 


decrease in imports of*raw material from the fact before mentioned 
that gormerly London was the centre of distribution for Eastern 

consumption. The shrinl^ge is the more n^ceablc in the throwii^ 
branch of the industry. Many of the mills formerly in operation in 
Uerby, Nottingham, Congleton and Macclesfield have been closed 
owing to the importation of foreign thrown silks from Italy and 
France, where a lower rate of wages is paid to the operatives em¬ 
ployed in this branch. In like manner the manufacture of silk 
fabrics in the districts of Manchester, Middleton, Macclesfield, 
London (Spitalfieids) and Nottingham (for silk lace) has decreased 
proportionately. Against this we must set off a decided increase 
in the manufacture of mixed goods, carried on principally in iicotland, 
Yorkshire and Lancashire. 

The remarkable development of the comparatively new trade in 
spun silk goes far to compensate for the loss of the older trade of net 
silk, and has enabled tlie exports of silk manufactures from Great 
Britain to be at least maintained and to show .some signg of ex¬ 
pansion. Silk spinning has chiefly developed in the Ymkshire, 
Lanca.shire, Cheshire and Staffordsliire textiles centres. Its ex¬ 
pansion and importance may be seen from the fact that the imports 
of waste, knubs, &c., which in i860 was 1506 cwts., reached in 1905 
a record of 72,055 cwts. But it is highly significant that while the 
exports of Brltuih silk manufactures have not decreased, the imports 
in the meantime have shown a marked expansion. Although the 
use of silk goods has unquestionably increased since the middle of 
the 19th century, the expansion of native productions has not kept 
pace with that growth. (R. Sn.) 

The Spinning of “ Silk Waste.” 

The term silk waste includes all kinds of raw silk which may be 
unwindable, and therefore unsuited to the throwing process. 
Before the introduction of machinery applicable to the spinning 
cf silk waste, the refuse from cocoon reeling, and also from silk 
winding, which is now used in producinf^ spun silk fabrics, 
hosiery, See., was nearly adl destroyed as being useless, with the 
exception of that which could be hand-combed and spun by 
means of the distafi and spinning wheel, a method which is 
still practised by some of the peasantry in India and other 
Eastern countries. 

The supply of waste silk is drawn from the following sources: 
(i) The silkworm, when commencing to spin, emits a dull, lustre¬ 
less and imeven thread with which it suspends itself to the 
twigs and leaves of the tree upon which it has been feeding, or 
to &e straws provided for it by attendants in the worm-rearing, 
establishments ; this first thread is unreelable, and, moreover, 
is often mixed with straw, leaves and twigs. (2) The outside 
layers of the true cocoon are too coarse and uneven for reeling; 

Table IV .—Silk Goods exported from the United Kingdom. 




Knubs, 

llirow-n and Spun Silk. 

Silk Manufactures. 

Year. 

Raw Silk. 

Husks, 
Silk Waste 

British. 

Foreign 

and 

British. 

Foreign 

and 



and Noils. 


Colonial. 


Colonial. 


lb. 

cwts. 

1 

lb. 

i 

i 

i860 

3,133,993 

1,506 

826,107 

426,866 

1,587,303 

224,366 

166,936 

1865 

3,137,292 

1,212 

4.167 

767,058 

306.701 

1,404,381 

1870 

2,644,4°* 

1,154.364 

880,923 

39,771 

1,450,397 

166,297 

1875 

1880 

2,551,417 

1,779 

87,924 

1,734,519 

2.030,659 

328,426 

947,165 

9,241 

683,391 

7,553 

159,023 

1884 

1888 

377,349 

6,538 

612,951 

50.559 

2,175,410 

644,722 

167,086 

7,438 

388,828 

63,192 

2,664,244 

mAii 

1892 

164,150 

7,397 

322,894 

32,574 

1,655,510 

730.3*6 

18^ 

142,034 

5,053 

265,142 

74.140 

1.423,174 

725,123 

1900 

192,616 

244,566 

5,691 

425,647 

35,858 

1.637.915 

919,0X1 

1901 

5,370 

294,311 

48,6^ 

1,429,381 

i,ovi,637 

1902 

152,463 

6,l6o 

237,718 

93,862 

1,393,314 

*,071,633 

1903 

178,458 

9,740 

236,341 

218,881 

81,707 

43,938 

M36,734 

1.604,554 

1,038,634 

1904 

186,174 

188,246 

9,148 

1,241,242 

1905 

13,524 

298,299 

53,825 

1.693,314 

1,142,217 

1906 

92,124 

3,243 

3*3,873 

37.143 

*,858,634 

1,094,657 

1907 

1908 

80,645 

5,007 

401,336 

47,404 

2,009,613 

1,490,066 

42,898 

6,571 

101,316 

43,714 

1,244,546 

1.427,974 


and as the worm completes its task of spinning, die thread 
becomes finer and wetdker, so both the extreme out^e and 
inside layers are put aside as waste. (3) Pierced cocoons— i.». 
those from which the moth of the silkworm has emerged—and 
damaged cocoons. (4) During the process of reeling from tito 
cocoon the silk often breaks; and both in finding a true and 
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rcelable- thread, and in joining the ends,“there is unavoidable 
waste. (5) Raw silk skeins are often re-r^eled; and iri this 
process part has to be discarded : Uiis being known to the trade 
as gum-waste. The same term—gum-waste—is applied to 
“ waste " made in the various processes of silk throwing; but 
manufacturers using threads known technically as organzines 
and trams call tlie surplus “manufacturer’s waste.’’ Finally 
we have the uncultivated varieties of silks known as “ wild 
silks,’’ the chief of which is tussur. The different qualities of 
“ waste,’’ of which there are many, vary in colour from a rich 
yellow to a creamy white ; the chief producing countries being 
China, Japan, India, Italy, France and the countries in the 
Near East; and the best-taown qualities are: steam wastes, 
from Canton; knubs, from China and from Italy and other 
Western countries; frisons, from various sources ; wadding and 
blaze, Slianghai; china, Hangchow; and Nankin buttons; 
Indian and Szechuen wastes; punjum, the most lustrous of 
wastes; China curlies; Japan wastes, known by such terms as 
kikai, ostue, &c.; French, Swiss, Italian, Clutja, Piedmont, 
Milan, &c. There are yellow wastes from Italy, and many more 
far too numerous to mention. 

A silk “ throwster ’’ receives his silk in skein form, the thread 
of which consists of a number of silk fibres wound together to 
make a certain diameter or size, the separate fibre having 
actually been spun by the worm, and this fibre may measure 
anything from 500 to 1000 yds. in length. The silk-waste spinner 
receives his silk in quite a different form: merely the raw 
material, packed in bales of various sizes and weights, the contents 
being a much-tangled mass of all lengths of fibre mixed with 
much foreign matter, such as ends of straws, twigs, leaves, 
worms and chrysalis. It is the spinner’s business to straighten 
out these fibres, with the aid of macliinery, and then to so 
join them that they become a thread, wliich is known as 
spun silk. 

There are two distinct kind s of spun silk—one called “ schappe ’’ 
and the other “ spun silk ’’ or “ discharged spun silk.” All 
silk produced by the worm is composed of two substances— 
fibroin, the true thread, and sericin, which is a hard, gummy 
coating of the “ fibroin.” Before the silk can be manipulated 
by machinery to miy advantage, the gum coating must be 
removed, reidly dissolved and washed away—^and accordii^ 
to the method' used in achieving this operation the result is 
either a “ schappe ” or a “ discharged yam.” The former, 
“ schapping,” is the French, Italian and Swiss method, from 
which Hie silk when finished is neither so bright nor so good in 
colour as the “ discharged silk ” ; but it is very clean and level, 
and for some purposes absolutely essential, as, for instance, in 
velvet manufacture. 

Srhttpping .—The method is as follows: If waste silk is piled in 
a heap in a damp, warm place, and kept moist and warm, the gum 
will in a few days' time begin to ferment and loosen, and can then 
be washed oil, leaving the true thread soft and supple; but the smell 
caused by the fermentation is so oftensive that it cannot be practised 
in or near towns. Therefore schapixj spinners place their degumming 
plant m tlie hills, near or on a stream oi pure water. The waste silk 
IS put into large kilns and covered with hot water (temperature 
170“ F.). These are tlien hermetically closed, and left for a few hours 
for the gum to ferment and loosen. When thoroughly softened- the 
time occupied depending on the heat of the water and nature of tlie 
silk- -the contents of the kiln arc taken out and placed into vats of 
hot water, and allowed to soak tlicrc for some time. Thence the 
silk is taken to a washing machine, and the loosened gum thoroughly 
washed away. The silk is then partly dried in a hydro-extractor, 
and afterwards put in rooms heated by steam-pipes, where the 
drying is completed. 

" Discharging " is the method generally used by the English, and 
, results in a silk having brilUance and purity of colour. In this 
process the silk waste is put into strong, open-meshed cotton bags, 
made to hold (in accordance with the wish of individual spinners) 
from I lb to 5 tb in weight. When about 100 lb of silk has been 
bagged, the whole is plai^ in a luge wooden tub and covered with 
boiling water in whiem iz to zo tb of white curd soap has previously 
been dissolved. In this the silk is boiled from one to two hours, 
then taken out and put through a hydro-extTMtor to remove the 
dirty gammy solution. Afterwards it is put into another tub of 
soapy liquor, and boiled from one to one and a half hours. It is 
then oner more hydro-extracted, and hnally taken to a stove and 
dried. " Discharged silk " must be entirely free from gum when 


finished, where " schappe ” contains a percentage of gum—some¬ 
times as much a.s zo %. 

From this stage both classes of silk receive mucli the same treat- 
ment, difiering widely in detail in diSerent mills and districts. 

ConUitioning .—The " degummed silk,” after it is dried, is allowed 
to absorb a certain amount of moisture, and thus it becomes soft 
aud pliable to the touch, and projicrly conditioned for working by 
machinery. 

Beating.— When the waste contains any large percentage of worm 
or chrysahs, it is taken to a " cocoon beater,’’’a machine wliicb has 
a large revolving disk on which the silk is put, and while revolving 
slou ly is beaten by a leather whip or flail, which loosens the silk and 
knocks out the wormy matter. After the biatiiig, the silk presents 
a more loose appearance, but is still tangled and mixed in length of 
fibre. The object of the spinner at this point is to straighten out the 
tangles and lumps, and to lay the fibres parallel; the first machine 
to assist in this process being known as an opening machine, and 
the .second as a filling engine. 

Opening and filling .—The silk to be opened is placed on a latticed 
sheet or feeder, and thus slowly conveyed to a series of rollers or 
porcupines (rollers set with rows of projecting steel pins), which hold 
the silk firmly while presenliiig it to tlie action of a large receiving 
drum, covered with a sheet of vulcanized rubber, set all over with 
fine steel teeth. As the drum revolves at a good speed, the silk is 
drawn by the steel teeth through the porcupines into tlio drum in 
more or less straight and parallel fibres. When the teeth ore full 
the machine is stopped, and the silk stripped off the drum, then 
presenting a sliecl-like ap|iearance technically known as a '’lap." 
The lap is taken to the filuiig engine, which is similar in construction 
and appearance to the opener as far as the feeding arrangements are 
concerned, but the drum, in place of being entirely covered with 
fine steel teeth, is spaced at intervals of from 5 to lo in. with rows 
of coarser straight teeth, each row set jiarallel with the axle of the 
machine. The silk drawn by the rows ol teeth on the drum through 
tlie porcupine rollers (or porcupine sheets in sonic cases) covers the 
whole ol the drum, hooked at certain intervals round the teeth; 
and when a sufficient weight is on the machine, it is stopped, and an 
attendant cuts, with a knife, tlie silk along the back of each row of 
teeth, thus leaving a fringe ol silk hooked on the pins or teeth. 
I'liis fringe of silk is placed by the attendant between two hinged 
boards, and whilst held firmly in these boards (called book-boards) 
is pulled oil the machine, and is called a " strip " ; the part which 
has been hooked round the teeth is called tlic " face," and tlie oilier 
portion tlie " tail." By these means the silk has been opened, 
straightened and then cut into a certain length, the fibres now being 
fairly laid parallel and ready for the next operation, known as silk 
dic^ig. 

Silh Dressing .—^This is the process equivalent to combing in the 
wool industry. Its puipose is to sort out the dilJcieiit lengths of 
fibre, and to cleai' Sncb fibres oi tlieir nibs and noils. There are two 
well-known principles of dressing: one known as " flat Irame," 
giving good result with discharged silk, and the other known as 
" circular irame " dressing, suitable for schappes. 

■Ihe flat dressing frame is a box or frame holding a certain number 
of book-boards from the filling engine, which Ixiaids when full of silk 
are screwed tightly together in the Irame. The frame is capable of 
being raised into contact with traveUing combs, affixed to an endless 
belt pla^d round two metal rollers about b it. apart. The attendant 
allows tlic silk to enter gradually into close contact with the combs, 
which comb through the silk in exactly the same manner as a lady 
combs her tiesscs. In a circular frame the silk is clamped between 
boards, and these are fixed on a large drum. This drum revolves 
slowly, and in its revolution conveys the fringes oi silk past two 
quicldy running smaller combing drums. These combing drums 
&ing covered with fine steel teeth penetrate their combs through 
the fringes of silk depending from the large drum, thus combing 
through the silk. In each iiachine the object is the same. First 
tile filled silk is placed into a bolding receptacle, clamjicd last, and 
presented to combing teeth. These teeth retain a certam proportion 
of shorter fibre and rough places and tangled portions of silk, which 
are taken off tlie combs in a book-board or wrapped round a sUck 
and again presented to the combs. This fibre agam yields combings 
which will also he combed, and so on for five or six toes until the 
combings are too short, and are taken *rom the machine and known 
as noils. The productions from these several combings arc known 
as " drafts " and are of different lengths,: the product of the filled 
silk first placed in the dressing frame bang the longest fibre and of 
course the most valuable. 

The flat frame is the most gentle in its usage of the silk, but is miwt 
costly in labour; whilst the circular frame, being more Mvere in its 
action, is not suitable for the thoroughly degummed silks, but on 
the other hand is best for silks containing much wormy matter, 
because the silk banging down into the coming teeth is thoroughly 
cleansed of such foreign matterywhich is deposited under the machine. 
This method also has the advantage of being cheaper in cost of labour. 
Recently a new machine has been invented giving the same results 
as circular irame : the silk depends from boxes into combs, and at the 
same time has the gentle action of the flat irame. The cost of the 
operations is as cheap as the circular fraune, therefore the machine 
combines the advantages of each of its predecessors: 
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Noils .—Iho noils resulting Iroin tUo dressing operations are some¬ 
times combed, tlie comb used being similar to Uiosc used in the 
cotton trade. The resulting sliver is used by silk spinners who make 
a speciahty of spinning short fibres, and the exhaust noils are tonght 
by those wlio spin tliem up into " noil yarns " on tlie same principle 
as wool. The yams are chiefly used by manufacturers of powder 
bags. The noils are also in great demand for mixing with wool to 
make fancy effects in wool cloths for the dress goods trade. 

Dra/ts .—The drafts from the dre.ssing frame are valued in accord¬ 
ance with their length of fibre, the longest being known as A. or 1st 
drafts and so on :— 

i.st and 3rd 4th 5th 6th 

Drafts. Drafts. Drafts. Drafts. Drafts. Drafts. 


or as quality 


B 


C 


D 


Shorts. 


■Kach draft may be worked into a quality of its own, and by such 
means the must level yarns are obtained. But occasionally one or 
more drafts are mixed togetlier, when price is the detemuning factor. 

I^rocesses pMuliar to ii/A Sjnnnin^ Industry. —^The foregomg pro- 
ces.ses arc all peculiar to the silk waste trade, no other fibre havmg to 
go through such processes, nor needing such machinery. In tlie 
first stages of the spun-silk industry, the silk was dressed before 
boihng the gum out; tlie resulting drmts were cut into lengths of one 
or two niches. Thu .silk was then boiled and afterwards beaten, 
scutched, carded, drawn, spun, folded, &c., in exactly the same way 
as fine cotton. Short fibre silks are still put through cards and treated 
nice cotton ; but tile value of silk is m its lustre, elasticity and 
strength, wliicU characteristics are obtained by keeping fibres as long 
as po.ssiblo. Therefore, when gill drawhig machinery was invented, 
the cutting of silk into short fibres ceased, and long silks are now 
prepared lor spinning on what i.s known as " long spinning proce-xs.” 
h'oUowiug the process of dressing, the drafts have to go liirough a 
series of machines known as preparing machines: the object be mg to 
piece up tlie lengths of fibre, and to prepare the silk for spinning. 

Preparing or Drawing Machinery.—\ taller or gill drawhig machine 
consists of a long feeding sheet which conveys silk to a pair of rollers 
(back rollers). These rollers present the silk to a set of falters (steel 
bars hito wluch are fixed fine steel pins), which carry forward the silk 
to anotlicr pair of rollers, which draw tlio silk through tlie pins of the 
fallers and present it to the rollers in a continuous way, thus formuig 
a ribbon of silk called a " .sliver." The fallers are travullud forwards 
by means of screws, and when at the end of tlie screw are dropped 
automatically into the thread of a xecuiviiig screw fixed below, wliioh 
carries the fallers back to their starting point to be risen by cams into 
the top pair of screws thus to repeat tlieir journey. 

Silk Spreader. —This is the first of the series di drawing machines. 
The drafts from the dressuig frame are made into little parcels of a 
few ounces in weight, and fd^en to the spreader, who opens out tlio 
silk and spreads it thinly and evenly on to the leediug sheet, placing 
a .small portion of the silk only on the sheet. Another portion is 
opened out and placed tail end to the first portiou; and these opera¬ 
tions are repeated until the requisite weight is spread. During this 
time the silk has been conveyed through the fallers and into a largo 
receiving drum about 3 ft in diameter, tlie silk being wrapped thinly 
and evenly all round tlie circumference of the drum. When the 
agreed-on weight is on the drmn, the silk is drawn across the face of 
the drum partmcl with its axle, and pulled off in form of a sheet, and 
is called a lap. This lap is thm, but presents tlie fibres of silk now 
joined and overlapped in a continuous form, the length measured 
by the circmnfercnce of the drum. This lap is sometimes ro-^rcad 
to make it more even, and at otlicr times taken to a drawing machiiiu 
which oelivers in a sliver form. This sliver is taken through a series 
of four other drawing machines called " four head drawing box." 
Eight or more slivere are put behind the first drawing bead, con¬ 
veyed through the fallers and made into one sliver in front of the 
machine. This sliver is put up behind the .second drawing; eight or 
more ends together run through the second head again into one 
shver: and so on through the third and fourth heads of drawing. 
All these doublings of the sliver and re-drawing, are for the purpose 
of getting each fibre to lie parallel and to make the sliver of an equal 
weight over every yard of its length. From the last head of drawing 
the sliver is taken to a maohuie known as a gill rover. This is a 
drawmg machine fitted with falleni through which the sliver is drawn, 
but the end from the front roller is wound on to a Imbbin. The 
machine is fitted with ao to-ao of these bobbins placed side by side 
and its product is known as ' slubbing roving," it being now a soft, 
thick thread of silk, measuring usually either 840 or ia6o yds. to 
i lb weight Hitherto all tlie drawing lias been by rollers and fellers, 
but m the next machine the drawmg is done by rollon only. 

Dandy Roving Frame. —This is a frame built with forty or more 
spinmes. Two or three slabbing rovings are put up behind the 
machine opposite each spindle: each end is guided separately into 
ba^ rollers and thence between smaller rollers, known as carrier 
rollers, to the front roHera. The back rollers revolve slowily, the front 
rollers quickly, thus drawing the rovings out into a ittomer sire or 
count The ^oduct is wound on to the ifaobbia by means of flyer and 
spindle, and is known as dandled or fine roving, and is then ready for 
riie spinning frame. 

The spinning is . done by exactly the same methods 


as cotton or worslcdf via. either mules, ring frames, cajf or flyer 
frarndk, the choice ot^achine being determined by the she or count 
of yarn intended beto pt^uced. 

Twisting and Doubling.—U a z-iold or 3-foia yagn is needed, then 
two or more ends of the spun tlircad are wound together and after¬ 
wards coaveyed to tJi^twisting frame lor the purpose of putting the 
needed twist in tlie yam necessary for weaving or other require¬ 
ments. I'his process is exactly the .same as in the cotton or worsted 
industrj', ring or flyer frames being used us desired. 

Welt Karns.—These are taken straight froii tlio spinning irame, 
wound on to a long paper tube and so delivered to tte manufacturer 
ready to place in the loom shuttle. 

Folded Yarns are hairy after being spun and folded, and in addition 
sometimes contain nite and rough places. The fibre ami nibs have to 
bo cleaned oS by means of a gassing maUiiiM) so constructed that the 
end of silk (silk yam) is frictionod to tlirow off the nibs, and at the 
same time is run very rapidly through a gas flame a sufficient number 
of times to bum off tlie liairy and fibrous mattw without ihjilting the 
main thread. The yam is now ready for reeling into skmn* or for 
warping, both of which oiicrations are common to all the textile 
yams. It may bo washed or dyed j ust as required, cither in hank or 
m warp. 

Growth of Industry and Uses of Spun Silk.—As will liave been ■ 
gathered, ^uu silk is pure silk just as much as that used by the 
throwster. The iminiiing industry has uot decreased in .Englandi 
The number of mills has decreased, but macluocry now runs so mucii 
mure quickly than formerly tliat more yam is being spun on fewer 
spindles. The American spinning industry shows httle signs of 
expansion in spite of a protective tariff of .some 33 %. The coutir 
neiital spinners have largely increased, but are devutoing into huge 
syndicates, all working on IJie schappe principle. The three chief 
syndicates, one each in Italy, France and Switzeriand, work Very 
much together, practically ruling the prices for yarns and raw 
maiiurfals. 

Spun silks are used largely for silk linings, hosieries, sewing threads, 
elastic wobh'ug, lace, plush and many other puiposos, such as mufflere, 
dress goods and blouse silks; also for mijung with bUier fibres in form 
of str^es in the weaving of various fabrics, or td be used in what are 
known as mixed goods, *.e. a warp of silk and weft oi some other fibre 
or weft of bilk and a warp of cotton or other fibre. . The article known 
as tussur spun is prepared in exactly the same manner as other spun 
silks, but its chief use is to make an imitation of sealskin known 
commercially as silk seal. (A. Mbl.) 

SIIA, EDWAW) ROWLAND (1841-1887), American poet and 
educationist, was bom at Windsor, Connecticut, on the SQtJi 
of April 1841. He graduated at Yale in 1861, as clas-s jioct; 
engaged in business in California; entered the Harvard Divinity. 
School in 1867, but soon left it for a position on the staff Of the 
New York Evening Mail ; and after teaching at Wadsworth and 
Cuyahoga Falls, Ohio (1868-1871), became principal of the 0 ^- 
land High School, California. He was pfofessor of English 
literature at the university of California in 1874-188*. His 
health was failing, and he returned to Cuyahoga Falls in 1883. 
He devoted himself to literary work, abundant and lately 
anonymous, until his death in Qevelund, Ohio, on tho 27th of 
February 1887. Much of his poetry was contributed to the 
Atlantic Monthly, the Century Magaaine, and the Overland 
Monthly. Many of his graceful prose essa;^ appeared m “ The 
Contributors’ Qub,” and others appeared in the main body oi 
the Atlantic. Among his works are a translation of Rou’i 
Mozart (1868); The Hermitage and Other Poems (t868) ; The 
Venus of Milo and Other Poems {1883) a farewril tribute to hi» 
CaEfomla friends; Poems (1887); The Hermtage and Late* 
Poems (1889); Hermione and Other Poems (*960); The Ptosepf 
EdwardRmoland Sitt(i9oo) ; Poms (1902). H6 was a modest ^ 
charming man, a graceful essayist, a sure critic. _His cOTttmu- 
tion to American poetry is small but of fine quality. H» best 
poems, such as The Venus of Milo, The FooVs^ Prayer aim 
Opportunity, give him a high place among the minor pimts m 
America, which might have been M^et feut for his early dea^ 

See A Memorial volume privately printed 
and •'Biographical Sketch" in 

Rowland Sttt (Bmrtxra, 1906), edited by Wfl^m Belmont Parker 
Mrs Sill’s assistance. .1" 

SILL(0. Eng. syf, Mid. E. tyUe,selU ; tjie word appeaw W Icel. 
syU, mUl, Swed. syK, and Dan., syld, and in German Pp ScntiiaU j 
Skeat refers to the Teutonic root swal-, swell, the word mfeanmg 
the rise or swell formed by abeam at a threshold; the Eat, sotea, 
from which comes R. seuil, gives Eng. “ sol^,- alsb sortietimfcs 
used lw “ sill ’*), the horiiontal base of a door or windoW-fraiwe. 
1A technical distinction is made between ^ inher or wooden baie 
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of the window-frame and the stone base on which it refts— 
the latter being called the sill of the vj^indoV, and the former 
that of its frame, This term is not restricted to the bases of 
apertures; the lower horizontal part of a framed partition is 
called its sill. The term is sometimes incorrectly written “ cill.” 
(See Masonry.) 

SILL, in geology, an intrusive mass of igneous rock which 
consolidated beneath the surface and has a large horizontal 
extent in comparison with its thicknc.'-s. In the north-eastern 
counties of England there is a great mass of this kind known 
as the Whin Sill. The term “ whin ” is used in many parts of 
England and Scotland to dc.signate hard, tough, dark-coloured 
rocks often of igneous origin, and theWhinSill is a mass of dolrrite 
or, more strictly, quartz-diabase. Its most striking character 
is the great distance over which it can be traced. It starts not 
far north of Kirkby Stephen (Co. Durham) and follows a 
northerly course, describing a great curve with its convexity 
towards the west, till it ends on the sea-shore at Bamborough. 
not far south of Berwick-on-Tweed. The length of the outcrop is 
about 8o m., but in places it is covered with superficial deposits 
or may be actually discontinuous. Near Haltwhistle, however, 
it is visible for about 20 m., and as it lies among softer rocks 
(limestones and shales), it weathers out on a bold craggy ridge or 
escarpment. When it cro.sses the .streams the resistant character 
of the igneous rock is indicated by waterfalls or “ forces,” e.g. 
High Force in Teesdalc. The thickness varies from 20 to 150 
ft., but averages 90 ft. In some places the Whin Sill splits up 
into two or more smaller sills which may unite, or one of them 
may die out and disappear, and often small attendant .sills, 
resembling the main ma-ss in petrographical chanu'ter, appear in 
association with it. It is difficult to estimate the area over which 
it extends, as it dips downwards from its outcrop and is no longer 
visible, but we may conjecture that it spreads over no less than 
4000 sq. m. underground. 

The rocks in which it lies belong to the Carboniferous Lime¬ 
stone series, and the Sill is probably one of the manifestations of 
the volcanic activity which occurred during the later part of the 
carboniferous period. Many similar silk, often of large size, 
though none so great as the Whin Sill, arc found in the Scottish 
coalfields. There are few' lavas or ash beds at or above the 
horizons on which these intrusive rocks lie, and hence it has been 
concluded that towards the close of that volcanic episode in 
British geological history the molten magmas which were impelli^ 
upwards towards the surface found a place of rest usually within 
the sedimentary rocks, and rarely flowed out as lavas on the sea- 
bottom (the intrusive succeeding the effusive phase of volcanic 
action). In the Carboniferous rocks the Whin Sill lies almost 
like an interstratified bed, following the same horizon for many 
miles and hardly varying more in thickness than the sedimentary 
bands which accompany it. This, however, is true only on a 
large scale, for where the junctions are well exposed the igneous 
rock frequently breaks across the layers of stratification, and 
sometimes it departs quite suddenly from one horizon and pas.ses 
to another, where again for a time it continues its apparently 
regular course. Its intrusive character is also shown by the 
emission of small veins, never very persistent, cutting the 
sediments above or below it. In addition, it bakes and hardens 
the adjacent rocks, both below and above, and this proves that 
the superjacent beds ^d already been deposited and the molten 
diabase forced its way ^ong the bedding planes, m natural 
tinea, of weakness. The amount of contact alteration is not 
usually great, but the sandstones are hardened to quartzites, 
the slmles become brittle and splintery, and in the impure 
limestones many new calc-silicates are produced. 

The Whin Sai consists of a dark-green granular diabase, in 
which quartz or micropegmatite ajrpears as the last product of 
aystamzation. , It is not usually vesicular and is not porphyritic, 
though exceptions may occasionally be noted. At both the upper 
and the under surface the diabase becomes much finer grained, 
and the finest intrusive veinlets which enter the surrounding 
may even show remains of a glassy base. These phenomena 
aiftdue to Ae rapid cooling where the magma was in contact with 


the sediments. No ash beds accompany the Whin Sill, but there 
are certain dikes which occur near it and probably belong to the 
.same set of injections. In many places tlie diabase is quarried as 
a road-mending stone. 

The great Palisade trap of the Hudson River, which is an almost 
exact parallel to the Whm Sill, is an enormous sheet of igueoms rock 
exposed among the Triassic'beds of New Jersey and New York. It 
has an outcrop which is about luo m. long ; its tlrickness is said to be 
in places 8uo ft., though usually uot above 200 to 300 ft. Like tlie 
Whm Sill the rock is a quartz-diabase occasionally passing into 
olivine-diabase, especially near its edges. The Pahsade diabase is 
compact, non-vesicular and uon-porphyritic as a rule. It follows tlie 
Ix'dding planes of the sedimentary rocks into wliich it was injected, 
but bri aks across them locally and produces a considerable amount 
of contect alteration. In New Jersey, however, there is also an ex¬ 
tensive development of effusive rocks which are olivine-basalts, and 
by their .slaggy surfaces, the attendant a.sh-bods and their strictly 
conformable mode of occurrence, show that tliey were true lavas 
poured out at the surface. There can be little doubt that they belong 
to the same period as the Palisade trap, and they are consequently 
later than the Whin .Sill. 

These great sheets of igneous rock intruded into cold and nearly 
horizontal strata must have solidiiled very gradually. Their edges 
are fine grained owing to their havhxg l^n rapidly chilled, and me 
whole mass is usually divided by joints into vertical columns, which 
are narrower and more numerous at top and base and broader in 
the centre. Where exposed by denudation the rocks, owing to 
this system of jointing, tend to present a nearly vertical, mural 
escarpment wliich seems to consist of polygonal pillars. The name 
" Misadt- trap ’’ exjiresses this type of scenery, so characteristic of 
iivtrusiix sills, and very fine examples of it may be seen on tlie banks 
ol the Hudson Itiver. In Britain it is no less clearly shown, as by the 
Sill at Stirling on which Wallace’s Monument is phiced ; and by the 
well-known escarpment of Salisbury Crags which fronts tlie town of 
Edinburgh. 

In the Tertiary volcanic district of the West of Scotland and North 
Ireland, including Skye, Mull and Antrim, innumerable sills occur. 
Perhaps the best known is tlie Sciur of Kigg, wliich forms a high ridge 
terminating in a vertical cUff or Sciur in the island of Eigg, one of the 
inner Hebrides. At one time it was supposed to be a iava-flow, 
but A. Barker has maintained that it is of intrusive origin. This Sill 
occupies only a small area as compared witli tliose above described- 
Its lengtli is about two and a half miles and its breadth about a 
quarter of a mile. Qn the east side it terminates in a great chfi from 
300 to 400 ft. high','rising from a steep slope Ix-low. This cliff is 
beautifully columnar, and shows also a horizontal banding, simulat¬ 
ing bedding. The back of the intrusive sheet is a long ridge sloping 
downwards to the west. The rock of which the Sciur of Eigg consists 
is a velvety black pitchstone, containing large shining crystals-of 
felspar; it is dull or cryptocrystallmc in p^es, but its glassy char¬ 
acter is one of its most remarkable peculiarities. 

In the Tertiary volcanic series of Scotland and Ireland intrusive 
sheets build up a great part of the geological succession. They are 
for the most part olivine-basalts and doleritcs, and while some of 
them are nearly horizontal, others arc inclined. Ainong the lavas of 
the basaltic plateaus there is great abundance of sills, wtuch arc so 
numerous, so thin and so nearly concordant to the bedding of the 
effusive rooks that there is great difficulty in distinguishing them. 
As a rule, however, they arc more perfectly columnar, more coarsely 
crystalline and less vesicular than the igneous rocks which '-onsoh- 
dated at the surface. These siUs arc harder and more resistant than 
the tuffs and vesicular lavas, and on the hill slopes their presence is 
often indicated by small vertical steps,- while on the cliff faces their 
columnar jointing is often very conspicuous. 

On modem volcanoes intrusive sheets are seldom visible except 
where erosion has cut dew valleys into the mountains and exposed 
their interior structure. This is the case, for example, in Ireland, 
Tenoriffc, Somma and Etna and in the volcanic islands of the AVest 
Indies. In their origin the deep-seated injections escape notice; 
many of them in fact belong to a period when superficial forms of 
volcanic action have ceased and the orifices of the craters have been 
obstructed by ashes or plugged by hard crystalline rock. But in the 
volcanoes of the Sandwich Islands the craters are filled at times with 
liquid basalt which suddenly escapes, without the appearance of any 
lava at the surface. The molten rock, in such a case, must have found 
a iiasaage underground, following some bedding plane Of fissure, and 
giving rise to a dike or sill among the older lavas or in Ihe sediment¬ 
ary rock-s beneath. Many of the great sills, however, may have 
been connected with no actual volcanoes, and may represent great 
supplies of igneous magma which rose from beneath but never 
actually reached the earSi’s surface. 

The connexion between SiUs and dikM is veiy close; both of them 
are of subterranean consolidation, but the dikes occupy vertical or 
highly inclined fissures, while the sills have a marked tendency to a 
horizontal position. Accordingly we find that sills are most common 
in stratified rocks, igneous or s^imentary. Very frequently sills give 
rise to dikes, ana in other cases dikes spread out in a horizontal 
direction and become silla It is often of considerable importance to 
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distinguish between sills and lavas, but this may be by no means 
easy. The Sciur of Eigg is a good example of the diUioulty in iden¬ 
tifying intrusive masses. Lavas indicate that volcanic action was 
going on contemporaneously with the deposit of the beds among 
which they occur. Silis, on tlie other hand, show only that at some 
subsequent period there was liquid magma working its way to tlie 
surface. (J.S. F.) 

SILUHAN, BENJAMIN (1779-1864), American chemist and 
geologist, was bom on the 8th of August 1779 at Trumbull (then 
called North Stratford), Connecticut. Entering Yale College 
in 1792, he graduated in 1796, became tutor in 1799, and in 
1802 was appointed professor of chemistry and mineralogy, a 
position which he retained till 1853, when by his own desire he 
retired as professor emeritus. Not only was he a popular and 
successful teacher of chemistry, mineralogy and geology in the 
college for half a century, but he also did much to improve and 
extend its educational resources, especiaUy in regard to its 
mineralogical collections, the Trumbull Gallery of Pictures, the 
Medical Institution and the Sheffield School of Science. Outside 
Yale he was well known as one of the few men who could hold the 
attention of a popular audience with a scientific lecture, and on 
account of his clear and interesting style, as well as of the un¬ 
wonted splendour of his illustrative c.xperiments, his services 
were in great request not only in the northern and eastern states 
but also in those of the south. His original investigations were 
neither numerous nor important, and his name is best known to 
scientific men as the founder, and from 1818 to 1838 the sole 
editor, of the American Journal of Science and Arls—often called 
SiUiman’s Journal,—cme of the foremost American scientific 
serials. In 1810 he published A Journal of Travels in England, 
Holland and Scotland, in which he described a visit to Europe 
undertaken in 1805 in preparation for the duties of his chair. He 
paid a second visit in 1851, of which he also issued an account, 
and among his other publicacions were Elements of Chemistry 
(1830), and editions of W. Henry’s Chemistry with notes (1808), 
and of R. Bakewell’s Geology (1827). He died at New Haven on 
the 24th of November 1864. 

His son, Benjamin Silliman (1816-1885), chemist and 
mineralogi.st, was bom at New Haven on the 4th of December 
1816. Alter graduating at Yale in 1837 he became assistant to 
his father, and in 1847 was appointed professor in the school of 
applied chemistry, which was largely due to his efforts and formed 
the nucleus of the subsequent Sheffield School of Science. In 1849 
he was appointed professor of medical chemistry and toxicology 
in the Medical College at Louisville, Kentucky, but relinquished 
that office in 1854 to succeed his father in the chair of chemistry 
at Yale. The duties of this professorship, so far as they related 
to the Academic College, he gave up in 1870, but he retained his 
connexion with the Medical College till his death, which happened 
at New Haven on the 14th of January 1885. Much of his time, 
especially during the last twenty years of his life, was absorbed in 
makii^ examinations of mines and preparing expert reports on 
technical processes of chemical manufacture; but he was also 
able to do a certain amount of original work, publishing papers 
on the chemistry of various minerals, on meteorites, on photo¬ 
graphy with the electric arc, the illuminating powers of gas, &c. 
A course of lectures given by him on agricultural chemistry in 
the winter of 1845-1846 at New Orleans is believed to have been 
the first of its kind in the United States. In 1846 he published 
First Principles of Chemistry and in 1858 First Principles of 
Physics or Natural Philosophy, both of which had a large circula¬ 
tion. In 1853 he edited a large quarto illustrated volume. The 
World of Science, Art and-lndustry, which was followed fit 1854 
by The Progress of Science and Mechanism. In 1874 , when the 
100th anniversary of Priestley’s preparation of oxygm was 
celebrated as the “ Centennial of Chemistry ” atNorthomberland, 
Pa., where Priestley died, he delivered an historical address 
on “ American Contributions to Chemistry,” which contains a 
full list, with their works, of American chemists up to ^t date. 
From 1838 to 1845 he was associated with his father in the 
editorship of the American Journal of Science, and from 1843 
to the end of his life his name appeared on the title:p^e as one of 
the editors in chief. 
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SILUHANITE, a i^de>furming mineral consisting of alhminium 
silkSte, ALSiO,,. k has the same percentage chemical composi¬ 
tion as cyanite fq.v.) anV andalusite {q.v.), but differs from these 
in crystalline form and physical characters. *It crystallizes in 
the orthorhombic system and has the form of long, slender 
needles without terminal planes, which are often aggregated 
together to form fibrous and compact masses ; hence the name 
fibrolite, which is often employed for this species. The name 
sillimanite is after Benjamin Silliman the elder. There is a 
perfect cleavage in one direction parallel to the length of the 
needles. The colour is greyish-white or brownish, and the lustre 
vitreous. The hardness is 6^ and the specific gravity 3-23. 
Sillimanite is a characteristic mineral of gneisses and crystalline 
schists, and it is sometimes a product of contact-metaiMrphism. 
It has been observed at many localities; e.g. in Bohemia (the 
Faserkiesel of Lindacker, 1792), witli corundum in the Carnatic 
(fibrolite of comte de Boumon, 1802), Chester in Connecticut 
(sillimanite of G. T. Bowen, 1824), Monroe in New York (“ mon- 
rolite ”), .Bamle near Brevik in Norway (“ bamlite ”). Pre¬ 
historic implements made of compact sillimanite are found in 
western Europe, and have a certain resemblance to jade imple¬ 
ments. (L. J. S.) 

SILLY, weakly foolish, stupid. This is the current sense of a 
word which has much changed its meaning. The O.E. saiig 
(usually gescblig) meant prosperous, happy, and was formed 
from sM, time, season, hence happiness, cf. Icel. scela, bliss; 
Ger. selig, blessed, happy, &c., probably also allied to Lat. 
sakms, whole, safe. The development of meaning is happy, 
blessed, innocent or simple, thence helpless, weak, and so foolish. 
The old provincial and Scottish word for a caul (q.v.) was “ silly- 
how,” i.e. “lucky cap.” The development of meaning of 
“ simple,” literally “ onefold ” (Lat. simplex), plain, artless, hence 
unlearned, foolish, is somewhat parallel. A special meaning of 
” simple,” in the sense of mediciim herbs, is due to the supposition 
that each herb had its own particular or simple medicinal value. 

SILURES, a powerful and warlike tribe in ancient Britain, 
occupying approximately the counties of Monmouth, Brecon 
and Glamorgan. They made a fierce resistance to the Roman 
conquest about a.d. 48, but a legionary fortress (Isca Silurum, 
Ccerleon) was planted in their midst^nd by a.d. 78 they were 
overcome. Their town Venta Silurum (C®rwent, 6 m. W. of 
Chepstow) became a Romanized town, not unlike Silchester,but 
smaller. Its massive Roman walls still survive, and recent 
excavations have revealed a town hall and market square, a 
temple, baths, amphitheatre, and many comfortable houses with 
mosaics, &c. An inscription shows that under the Roman Empire 
it was the ihef-Ueu of the Silures, whose ordo or county council 
provided for the local government of the district. (F. J. H.) 

SIUfBIAN, in geology, a series of strata which is here under¬ 
stood to include those Palaeozoic rockt which lie above the 
Ordovician and below the Devonian or Old Red Sandstone, 
viz. the Llandoverian (Valentian of C. Lapworth), Wenlockian 
and Ludlovian groups of Great Britain with their foreign equiva¬ 
lents. A word of caution is necessary, however, for in the early 
history of British stratigraphy theexactdelimitation of Silurian ” 
was the subject'of a great controversy, and the teem has been 
used with such varying significance in geological literature, that 
considerable confusion may arise unless tihe numerous inter¬ 
pretations of the title are understood. The name “ Silurian ” 
was first introduced by Sir R. I. Murchison in 1835 for a series of 
rocks on the border counties of England and Wales—a region 
formerly inhabited by the Silures. Murdtiion’s Silurian em¬ 
braced not only the rock groups indicated above, but othero 
below them that were much older, even such as axe now classed 
as Cambrian. About the same time A. Sedgwick proposed Hie 
term Cambrian for a ^reat succession of rocks wMch indudes 
much (rf Murchison’s Silurian system in its upper paft; hfflce 
arose that controversy which Idt so lasting a irugrk on Briti^ 
geology. In 1850 A. d’Orbigny suggested the name “ iluScfai- 
sonian ” for, what is here retained as the Silmrian system. As 
a sduHon of the difficulties of nomenClatwe, Priffessor C. 
Lapworth in 1879 proposed the term Ordovidan systems. (441.) 
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for tho^ rocks which had been the Lower‘'Silurian of Murchison 
and the Upper Cambrian of Sedgwick. An approximate cor¬ 
relation of the usages of the title “ Shurian ” is here given in 
tubulated form 
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in Timan, Tungnska and elsewhere in K. Kussin. Kocks of this 
system in S. Anierica have been only superficially stndied; they 
occur in the lower regions of the Amazon, where they bear some 
resemblance to the Medina and Clinton stages of N. America, 
and m Bolivia and Peru. Little is known of the Silurian rocks 

recorded from N. Africa. 
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The Silurian rocks are almost wholly of marine origin and in¬ 
clude all the usual phases of sedimentation; shales and mudstones, 
marls and Imestones, sandstones and grits are all represented 
in Great Britain and in most other countries where the Silurian 
is known. The majority of the rocks were deposited in the com¬ 
paratively shallow waters of epicontinental seas, the graptolitic 
shales and sponge-bearing cherts being perliaps the representa¬ 
tives of the deeper waters, l-ocally, glauconitic limestones and 
ironstones (Clinton beds) indicate special conditions ; while the 
isolation and desiccation of certain murine areas (New York) 
towards the close of the period gave rise to beds of red sandstone, 
red marls, wpsum and rock salt. The hydraulic Kmestone 
(Water Lime) of New York was probably a brackish-water forma¬ 
tion. In Sweden and clse'^here some of the limestones and shales 
are distinctly bituminous. 

DislribuHcm.-^-in the preceding Ordovician period several well- 
marked marine provinces are indmated by the fossil contents of the 
rocks. At the beginning of Silurian time a general transgression of 
sea—which had commenced at tlie clo.se of the Ordovician—was 
in progress in the N. hemisphere (Europe and the y^palaehian 
region). This culminated at the time when the Wcnlock beds and 
their equivalents (Niagaran and Oesel beds) were forming at the 
bottom of a great periarctic sea or shallow ocean. It is thus found 
that ttw mine general cliaracters prevail in the Silurian of Britain, 
N. Anierica, Scandinavia and tiie Baltic region, Bussian Poland 
(Podolia, Kielce, Galicia), tlic Arctic regions. New Siberia (Kotelny), 
Olenk district, Waigatsdr, N. Zentbla, Tunguska, Greenland, 
Uiinnell Land and Chma. The Bohemian region, comprising central 
Boliemia, Thuringia, Ficlitelgcbirge, Salzburg, Pyrenees, Languedoc, 
Cataloniav South Spain, Elba and Sardinia, alone retained some of its 
marked individuality. Later in the period a gradual withdrawal pf 
the sea set in over the N; hemisphere, aftecting the British area 
(accept Devon), the left of the lUiine, Norway and the Baltic region, 
N. Russia, Siberia and the Ural region, Spitsbergen, Greenland and 
the W. states of N. America. Thus the later Silurian conditions 
heralded those of tlie succeerling Devonian and Old Red Sandstone, 
and there is generaUy a gradual passage from one set of rocks to the 
other (Downtmiion of Great Britain). The Silurian rocks may occur 
in close continuity with the upper Ordovician, as in S. Europe ; or, 
os ia,the typical region, the Llandovery beds may rest unconformably 
upon older rocks; in N. America mso there is a marked uncon¬ 
formity on this horizon. A large part of N. America was apparently 
land during part of Silurian time; the lower members are found in the 
E. alone, while the Cayaguan division is found to extend farther £. 
than the m^lo or Niagagan cRvisiog, but not so far W. The falls 
of Niagara owe their existence to the presence of the bard Lockport 
and Guelph beds resting upon the softer Rochester shales. Most 
of the cs.scntial infemmation as to the distribution of Silurian rooks 
will ihe found in a 'condensed form in the aocompanyihg table and 
map;, but attentfnn. may here be drawn.to nPJ^ Silurian 
(Lgdlpyian) limestone of Cqmwallls Island, the,mid-Suurian lime¬ 
stone Of GrinncU Land and the lower Silurian limestone of New 
Siberia. Lhnestones of lower and middle Silurian age are found also 


Silurian Lite, — Our know¬ 
ledge of the life of this period 
is limited to the inhabitants o( 
the seas and of the brackish 
waters of certain districts. The 
remains of marine organisms are 
abundant and varied. Grap- 
tolites Nourished as in the pre¬ 
ceding period, but the forms 
characteristic of the Ordovician 
gave place early in the Silurian 
to the single-axis type (Mono- 
graptidae) which prevailed until 
the close of the period (Ra.d- 
rites, Monograptus, SeltoMet 
and Cyrtograptus). As in the 
Ordovician rocks, the grapto- 
lites have bi'en largely cm- 

? loved as zonal indicators. 

rilobites were important; the 
genera Ca/ymene, I’haeops and 
Encrinurui attained their maxi¬ 
mum development; Ptoetus, 
Bronteus, Cvphaspts, Arethusinu 
may be mentioned fruiii among 
many other genera. The 
ostrucods Lepetdtiia and Bey 
richia are very abundant locally. A feature of great interest is 
the first appearance of the remarkable Euryptcrid crustacean 
Eurypterus, which occasionally reached the length of over a yard, and 
of the limiilids, Neohmulus and Hemiai^pts. The cephalopods were 
the predominant molluscs, especially Orthomms and vaiiuus abbrevi- 
ateef or coiled orthoceras-fike lorms (CyrioceKfl-c, Phragmourui, 
Troehaceras, Ascoceras) ; there was also a Nautilui, and an early 
form of goniatile has been recorded. Gasteropwls include the genera 
Platyceras, Murchuoma and Bellerophon ; the pteropod Tentaculites 
is very abundant in certain beds. The pelecypods wore not very 
important (Cypricardinia, Cardiola interrupia, C. cormteopiae). 
Next to the cephalopods in importance were the brachiopods : in tlie 
lower Silurian pentamenis-like forms still continued (P. Kntghtu, 



P. oblongus), but the spire-bearing forms soon began to increase 
{Spinltr, WkUfieldia, Merietina, Atrypa). Other genera, include 
Rhynckortella, Chonetes, TgrebraMa, Strophotfiena, Strict^ondima. 
The bryozoa, especially the bulky rock-budding forms, ,were leas in 
evidence than in the Ordovician, 'The echinoderms were well 
represented by the crinoids {Cyathot^nus, 'Crotalomnu 3 , Taxocrinus), 
some of which are found in a state of beautiful preservation at 
Dudley in England, Xaickport (New York), Waldron (Indiana) in N. 
America and also in Gothland in the Baltic, Cystids wore abundant, 
but less BO than in the Ordovician : blastoids made their first appear¬ 
ance. Corals, mostly tabulate forms, fiourished in great abuntfanoe 
in the clearer waters and frequently, formed reefs (Fanositet goth- 
lan/dica, BaiytiUs cattnulifria, AloeolUts, Hiliolites); tetracorsllian 
forms include Stauria, Cyathophyttum, CysUphyllum, Acervularia, 
Omphyma and the remarkable GoAiophyllum. Sponges were repre¬ 
sented by Astyhspongia, Auiocopium, &c. The f^nliar genera 
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Herrplacuhli-I, and lahadites occur in the Silurian. Foraminifera 
and r^olaria also left their remains in the rocks. The most highly 
organized animals of the .Silurian period were the fishes Which had 
already made their appearance in the Ordovician rocks of Colorado 
and Russia. The Silurian fish include selacliians (Onchus, Thyestis), 
and the occurrence of remains of the obscure backboned ostra- 
ooderms (plac^enns) fs particularly worthy of notice (Pteraspis, 
k-ephtUaspis, 1 remataspu, Cyathaspts, 1 helodus, Lanarkta, Euker- 
,^‘^'”■ 11 '"''^ (Pataeipkanui) have been found in Lanark. 
Oothland and New York. Plant remains are very fully repre- 
I’®®" recorded from the Harz and Keller- 
wald (H. Potonie, igoi), and large siUcified stema-up to 2 ft. in 
diaraeter perhaps renretieating a gigantic .seaweed INematophycus), 
have been found m Wales and in Canada. Pachytheca is a small 
spherical body often associated with Nematophycus. Girvanella is 
another obscure algal plant. 

As a natural result of the open character of the great Silurian 
nenarcUe sea referred to above, there arc many points of resemblance 
tetween the fauna of ^e several regions of the N. hemisphere; tliis 
has been specially noticed in the community not only of genera but 
of species between Bntmn, Sweden and the interior of N. America 
(Iowa, WiMonsin, lUinois). Goniophyllum pyramidale is common to 
Iowa aiid Gothland; A try pa reticularis, Orthoceras annutatum and not 
a few otters aso common to Europe and N. America. An extremely 
circumsttncc is the admixture of a periarctic and 
Bohemian fauna m the Australasian region ^ 

“L®® the Silurian miriod was one of comparative 
^icsccncc as regards mustal disturtences, and a relative sinking of 
^ f ™‘?;tive elevation affecting wide areiS in 

ttl fo^aSof tte ."Hi** P“t “ 


-throughout the period uccoiupanied bi 

Mount of ttrustmg. VoIcmc activity was quite subordinate i 
Silunan ^mes; flows of diabase occurred at the commencement c 

I’asaltic flows and tufl 

Ameril^ ^ Tortworth in Gloucestershire and at a few loealitfcs In F 

r articles on the Cambrian, OanovKiAS 

lAANDovRay, Wenlock, Ludlow Systems and Groups, (T. A H.) 

(r70S-«739X Portuguese drama 
tist, known as the Jew, was bom at Rio de Janeiro, but cam 
to Portugal at the age of eight. His parents, Joto Mendes d 
Silva and Lourenp Coutinho, were descended from Portugues 
Jews who had emigrated to Brazil to escape the Inquisiticm, bu 


in 1702 tliat tribunal began to persecute the Marrams in Rio, 
and in October 1712 Lourenja Coutinho fell a victim. Her 
husband and cliildren accompanied her to Portugal, where she 
figured among tlie “ reconciled ” in the auto-da-ji of the 9th of 
July 1713, after undergoing the torment only. Her husband, 
having then acquired a fixed domicile in Lisbon, settled down 
to advocacy with success, and he was able to send Antonio to the 
university of Coimbra, where he matriculated in the faculty of 
law. In 1726 Antonio was suddenly imprisoned along with his 
mother on the 8th of August; on the i6th he sufiered the first 
interrogation, and on the 23rd of September he was put to the 
torment, with the result that three weeks later he could not sign 
his nMe. He confessed to having followed the practices of the 
Mosaic law, and this saved his life. He went through the great 
auto-da-fi held on the 23rd of October in the presence of King 
John V. and his court, abjured his errors, and was set at liberty. 
His mother was only released from prison in October 1729, after 
she had undergone torture and figured as a penitent in another 
auto-dorfi. Meanwhile Antonio had gone back to Coimbra, and 
finishing his course in 1728-1729 he returned to Lisbon and 
became associated with his father as an advocate. He found an • 
ignorant and corrupt society ruled by an immoral yet fanatical 
monarch, who wasted millions on unprofitable buildings though 
the country was almost without roads and the people had 
become the most backward in Europe. As his plays show, the 
spectacle strude Antonio’s observation, but he had to criticize 
with caution. He produced his first play or opera in 1733, and 
the next year he married a cousm, D. Leonor Maria de Carvalho, 
whose parente had been burnt by the Inquisition, while she 
herself had gone through an mio-da-fim Spain and been exiled 
on account of her religion. A daughter was born to them in 
1734, but the years of their happiness and of Silva’s dtamatic 
career were few, for on the 5th of October 1737 husband and wife 
were both imprisoned on the charge of “ judaizing.” A slave 
of tiieirs had denounced them to the Holy Office, afitf (Ibohgh 
toe det^ of the accusation against them seem trivial and even 
contradictory, Antonio was condemned to ddath. On the *8th 
of October he was beheaded and his body burnt in an amo- 4 a-fi ; 
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that sarfie day one of his popular operettas fvas given at a Lisbon 
theatre. c ' 

His dramatic works, which were produced at the Bairro Alto 
theatre between p;33 and 1738, include the following comedies, all 
played by marionettes:— D. Quixote (1733), tisopaida (1734), Os 
cncantos dt Medea (173s), Amphitrido (May 173b), Labyrintho de 
Crela (November 1736), Guerras do Alecrim e Mangerona (carnival 
> 737 ). As Vartedades de Proteo (May 1737) and Preeipicio de 
Paetonte (1738). Slight as these sketches are, they show considerable 
dramatic talent and an Aristophanic wit. The characters are well 
drawn and the dialogue full of comic strength, the scenes knit 
together and the plot skilfully worked out. Moreover Silva possessed 
a knowledge of stagecraft, and, if he had lived, he might have emanci- 
ted the drama in Portugal from its d^endence on foreign writers ; 
t the triple licence of (he Palace, the Ordinary and tlie Inquisition, 
which a play required, crippled spontaneity and freedom, liven so, 
he sbow,^ some boldneas m exposing tyjies of the prevailing charla¬ 
tanism and follies, thougli hts liberty of speech is far less than that 
of Gil Vicente (q.v.). His comedies give a trutlilul and interesting 
picture of i8th century society, especially his best comedy, the A lecrim 
e Mangerona, in which he treats of the fidalgo pobre, a type fixed by 
Gil Vicente and Francisco Manool de Mello {q.v.). His works bear 
the title " operas ” because, though written mainly in prose, they 
contain songs which Silve introduced in imitation of the true operas 
which then held the fancy of the public. He was also a lyric poet of 
real merit, combining correctness of form with a pretty inspiration 
and real feeling. His plays wore published in the first two volumes 
of a collection entitled Theatro comico pvrtugues, which wont through 
at least live editions in the i8th century, while the Alecrim e Mange- 
rona append separately in some seven editions. This comedy and 
the I). Quixote have been reprinted in a critical edition with a life of 
Silva by Dr Mendes dos Remerlios (Coimbra, 1905). Ferdinand 
Denis, in his Chefs-d’oeuvre du thidtre poriugais (pp. 3O5-49O, Paris, 
prints liberal extracts, with a French translation, from the 
Vida de D. Quixote, and F. Wolf likewise gives selections from Silva's 
various compositions. Silva is the subject also of several laudatory 
poems and dramas, one or two of which were composed by Brazilian 
compatriots. 

See Dr Theophilo Braga, Ilistoria do theatro portuguez ; a baixa 
comedia e a opera (Oporto, 1871) ; F. Wolf, Oom Antonio Jos6 da 
Silva (Vienna, 18O0); Ernest David, Les Opiras du juif Antonio Josi 
da Silva, nos-i7.t9 (Paris, 1880); Oliveira Lima, Aspectos de 
titteratura colonial BraxiUira (Leipzig, 189O) ; Jewish Encyclopedia, 
vol. xi. p. 341 ; G. A. Kohnt, " Bibliography of Works rclatmg 
to Antonio jas6 da Silva and Bibliography of Don Antonio's 
Compositions” in the Publ. Am. Jew. Hist. Soc. No. 4, p. 181 ; 
idem, " Martyrs of the Inquisition in South America,’* ib. p. 135 ; 
M. Grlinwald, “ joa6 da Silva" in Monaisschrift (1S80), xxix. 
P- * 41 - . (E. Pr.) 

SILVANUS (Lat. stlva, wood), a deity or spirit of Italian 
woodland ; not, however, of the wholly wild woodland, but of 
that which borders the clear^s in a country not entirely re¬ 
claimed. Thus he is partly wild and partly civilized, and reflects 
the experience of the earliest settlers in Italy, whose descendants 
took him with them to the farthest limits of the empire, even to 
Britain, where we have many votive inscriptions to him, always 
as the friendly deity dwelling outside the new clearing, benevolent 
towards the settler in a strai^e land. This leading cWacteristic 
of Silvanus is shown clearly in Roman literature: Horace writes 
of the “ horridi dumeta Silvani ” {Odes, iii. 29 ) but he also calls 
him “ tutor finium ” (Epoi, ii. 22) while for Virgil he is “ arvorum 
pecorisque deus ” {Aen. viii. 600). A writer on land measure¬ 
ment {Script, gromaiici, i. 302) tells us that each holding had three 
Silvam—dweihews (of the .holding itself), agrestis (of the wilder 
pasture-land) and orientdis (of the boundaries). It is plain that 
m him the Italians had a very useful deity, and in all these 
capacities he became extrenwly popular, as the extraordinary 
number of his inscriptions shows. Unlike Mars, from whom 
he was probably in origin an offshoot (cf. the Mars Silvanus of 
Cato, De re rusiica, 141 ; see Mars), he never made his way into 
the towns, but is almost the only Roman deity who from first 
to last retained the same perfectiy intelligible rustic character. 
His double nature as deity of woodland and cultivated land is 
seen well in the artistic repr^ntations of him; he carries a 
young tree in one hand, a pruning-hook in the other. 

See Wissowa, GesammeUe Abhandlungen (1904, p. 78 foil.). 

(W. W. F.*) 

SILTBB (symbol Ag, from the ^tin argentum, atomic weight 
107^ (O-16)), a metallic chemical dement, known from the 
earliest times and of great importance as a “noble” metal 
for articles of value—coinage, ornamentation and jewelry. 


Etymologically the word “ silver ” probably refers to the shining 
appearance or brightness of the metal. The Latin argentum is 
cognate with the Greek apyopos, silver, which in turn is derived 
from u/iyos, shining. The Hebrew Keseph is connected with 
a root meaning “ to be pale.” The alchemists named it Luna 
or Diana, and denoted it by the crescent moon; the first name 
hp survived in lunar caustic, silver nitrate. Silver Ls widely 
diffused throughout nature, occurring in minute amount in 
sea-water, and in the minerd kingdom as the free metal, as an 
amalgam with mercury and as alloys with gold, platinum, 
copper and other metals. Native silver is occasionally met with 
in metalliferous veins, where it has been formed by the alteration 
of silver-bearing minerals. It crystallizes in the cubic system, 
but the crystals arc usually distorted and indi.stinctly developed : 
twisted wire-like forms are much more common. The licst 
crystallized specimens have been obtained from Kongsberg 
in Norway, large masses, weighing as much us 5 cwts., having 
been found. It is also found in other silver mines, especially 
those of Mcjxico, Peru and Chile; in the Lake Superior copper 
mining region it occurs in as.sociation with native copper. 
The element is a constituent of many mineral sulphides, some 
of which are of sufficiently frequent occurrence to rank as ores 
of silver. Of the.se the more important are noticed under 
Metallurgy ; here we may notice the rarer minerals. Silver 
sulphide, AgoS, occurs naturally as the orthorhombic acanthite, 
and the cubic argentite; the telluride, Ag ,Te, named hessite, 
assumes cubic forms; other telluridcs containing silver are 
petzite, (Ag,Au)2Te, and sylvanite, AuAgTe^. In association 
with antimonious and arsenious sulphides, silver sulphide forms 
many importot minerals, which sometimes present dimorphous 
forms, reflecting the dimorphism of silver sulphide; moreover, 
the corresponding arsenious and antimunious compounds are 
frequently isomorphous. This is illustrated by the hexagonal 
pyrargvrite 3Ag,,.S-Sb^S3, and proustite, SAg^S-AsaS,, and the 
monoclinic pyrostilpnitc, isomeric with pyrargyrite, and xantho- 
conitc, isomeric witli proustite. Other pairs of isomorphous 
argentiferous minerals arc: the cubic polybasite, 9 Ag.,S'Sb,SL 
and pearceite, 9 Ag.,S'As^Sg; and the germanium mine^ds 
argyrodite, 4Ag„S-GeS2, and canfieldite, 4Ag2S (Sn,Ge)Sj,. 

Physical Properties. —In appearance silver presepts a pure 
white colour with a perfect metallic lustre. It is the most 
malleable and ductile of all metals with the exception of gold : 
one gramme can be drawn out into a wire 180 metres long, and 
the leaf can be beaten out to a tliickness of 0-00025 I traces 
of arsenic, antimony, bismuth and lead, howler, make it 
brittle. In hardness it is superior to gold, but inferior to copper. 
Its specific gravity, according to G. Rose, lies between 10-514 
pd 10-619 14° ; an average value is 10-57. Its ^ecific heat 

is 0-05701 (Regnault) or 0-0559 (Bunsen); its coefficient of 
linear expansion is 0-00001921. Its thermal conductivity is, 
according to Wiedemann and Franz, superior to that of other 
metals, being in the ratio of 100:74 as compared with copper 
and 100:54 with gold; it is the most perfect conductor of 
electricity, .standing to copper in the ratio too: 75, and to goM 
100:73. Silver melts at about 1000° C.; recent determinations 
give 960-7° (Heycock and Neville) and 962° (Becquerel); at 
higher temperatures it volatilizes with the formation of a pale 
blue vapour (Stas). Its vapour density has been determined 
at 2000, and corresponds to a monatomic molecule. When 
molten, silver occludes the oxygen of the atmosphere, absorbing 
20 times its own volume of the gas ; the oxygen, however, is not 
permanently retained, for on cooling it is expelled with great 
violence; this phenomenon is known as the “ spitting*” of silver. 
It is prevented by preserving the molten metal from contact 
with air by covering the surface with non-oxidizing agents, or 
by traces of copper, bismuth or zinc. 

Chemical Properties. —Silver is not oxidized by oxygen, but 
resembles mercury in bemg oxidized l^ ozone. It has no action 
on water. It is readily soluble in dilute nitric acid, nitric oxide 
and silver ni&ate being formed; it also dissolves in hot, strong 
sulphuric acid, sulphiu- dioxide being evolved. Hydrochloric 
acid forms a surface film of silver ^loride; hydriodic acid 
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readily dissolves it,'while hydrofluoric acid is without action. 
Sulphuretted hydrogen is decomposed with the formation of a 
black coating of silver sulphide ; this is the explanation of the 
black tarnish seen when silver is exposed to the fumes of coal 
gas, and other sulphuretted compounds, such as occur in eggs. 
The so-called “ oxidized ” silver is a copper-silver alloy coated 
superficially with a layer of the sulphides by immersion in 
sodium sulphide or otherwise. Silver combines with the free 
halogens on heating and also with sulphur. 

Molecular silver is a grey powder obtained by leaving metallic zinc 
in contact with silver cUoriac which has been precipitated in the cold 
and washed till nearly free from acid. The powder is separated from 
the zinc, washed with hvdrochloric acid, dried in the air, and then 
gently heated to 150“. ft assumes a metallic lustre on burnishing or 
heating to redness. It receives application in synthetic organic 
chemistry by virtue of its power to remove the halogen atoms from 
alkyl haloids, and so effect the combination of the two alkyl residues. 

LoUotdttl silver is the name given by Carey ]>a to the precipitates 
obtained by adding reducing solutions, such as ferrous sulphate, 
feirtratcs, citrates, tannin, &c., or to silver solutions. They dissolve 
in water to form solutions, which do not penetrate parchment 
membranes, hence the name colloidal. Many other methods of 
preparing these substances are known. Bredig’s process consists in 
passing an electric arc between silver electrodes under water, when a 
brown solution is obtained. 

Production. —'Die economic questions which attend the 
production of silver and the influence which gold and silver 
exercise on prices are treated in the articles Money and Bi¬ 
metallism ; the reader is referred to the former article for 
the history of silver production and to the topographical headings 
for the production of specific countries. Since the middle of the 
19th century the annual production lias increased : the following 
table gives the average annual production in 1000 oz. over 
certain periods:— 


Over two-thirds of the world’s supply is derived from Mexico and 
tihe United States, The Mexican mmes first sent supplies to Burope 
in the lOth century, and during the period lySi-i&io yielded two- 
thirds of the world's proiiuction. Although the production has do- 
crea-sed relatively, yet it has increased enormously absolutely ; in 
1900, it was 55,^04,420 oz., being second to the United States; in 
1905 it was 73,838,000 oz., establishing a record for any single 
country. The United States came into prominence in about i8oo,and 
the discovery of the famous Comstock lode in l^evada led to an 
enormous increase in the production. The production of this lode 
daclined in 187O, but the total production of this country was in¬ 
creased by discoveries in Colorado (Leadville) and Nevada (Eureka) ; 
and in more recent years silver-producing areas in other states 
(Montana, Utah, Idaho) have been exploited. In i 80 o the pro¬ 
duction was ii(>,oi9 oz., which increased to 1,546,920 in 1861 ; in 
1872 it was 22,254,002 oz.; in 1888,45,792,682; in 1890,54,516, joo 
oz.: in 1900,57,647,000; and in 1905, 58,918,839 oz. S. America has 
furnished European suppUes since the discovery of the Potosi mines 
of Peru in 1533 ; Bolivia and Chile are also notable producers. Of 
Euroiiean producers, Germany, Spain and Austria are the most 
important; Greece, Italy, France, Turkey and Russia occupy 
secondary positions. The German mines were worked in the loth 
century; at the beginning of the i6tb century the production was 
over 400,000 oz. annually; this dropped in the following century to 
about one-half; it then recovered, and in recent times has enor¬ 
mously increased, attaining 12,535,238 oz. in 1905. The mines of 
Spain, neglected late in the 15th century on the advent of sui^lics 
from America, came into note in 1827 ; the output has since greatly 
ncreased, amounting to 3,774,989 oz. in 1905. Austria-Hungary 
was producing twice as much as Germany, and about one-half of the 
total European production, in the i6tb century ; the yield diminished 
in the ensuing century, to be subsrauently increased. The output 
was about 1,800,000 oz. in 1905. The total European supply was 
about 17,000,000 oz. in igao and about 18,600,000 ot. in 1905. Of 
other countries we may notice Canada, which produced 4,468,225 oz. 
in 1900 and 5,974,875 oz. in 1905, and Japan, which produced about 
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670,000 oz. in 1880 aifc 3,215,000 02. in 1905. Australia aame into 
notiiK chiefly by rea^n of the discoveries at Broken Hill, New South 
Wales ; these mineirptoqjtcing 36,608 oz. in 1885, 1,01(1,269 in 1886, 
and 7,727,877 oz. in 1890. The total Australasian production in 1900 
was 14,063,244 oz. and 14,362,639 oz. in 1905. • 

• 

Metallurgy. 

From the metallurgical point of view, silver ores may be 
classified as real silver ores and argentiferous ores. The former 
consist of silver minerals and gangue (vein matter, country-rock). 
The leading silver minerals are native silver; argentite or silver 
glance, AgjS, usually containing small amounts of lead, copper 
and tin; dyscrasite or antimonial silver, AgjSb to AgjjSb, 
an isomoiphous mixture of silver and antimony; proustite 
or light red silver ore, AgjAsS,; pyrargyrite or dark red silver 
ore, AgjSbSj; stephanite, Ag^-ShS.; miargyrite, AgSbS,; 
stromeyerite, CuAgS ; polybasite, 9(Cu2S,Ag2S)'(Sb2Sj,ASjSj); 
cerargyrite or horn silver, AgCl; bromite or bromatgyrite, 
AgBr; embolite, Ag(Cl,Br); iodite or iodargyritc, Agl. Metalli¬ 
ferous products containing silver arise in many operations; 
the chief products which may yield silver economically are copper 
and lead mattes, burnt argentiferous pyrites and certain 
drosses and scums. Argentiferous ores consist of silver-bearing 
base-metal minerals and gangue. l.ead and copper ores, carrying 
silver in some form or other, are the leading representatives. 
The silver is extracted from the gangue with the base metal, 
usually by smelting, and the two are then separated by special 
processes (see Lead). 

Milling, i.e. amalgamation and lixiviation, is cheaper than 
smelting, but the yield in silver is lower. Often it is more 
profitable to smelt real silver ores with argentiferous ores than 
to mill them, the greater cost being more than balanced by the 

increased yield. 
Milling is practised 
mainly in isolated 
localities near the 
mine producing 
the ore. As any 
given region is 
opened up by rail¬ 
ways, cheapening 
transportation, 
milling is apt to 
give way to smelt¬ 
ing. Thus on the American continent, which produces the bulk 
[ of the world’s silver, milling is stiU prominent in S. America and 
t Mexico, while in the United States it has to a considerable 
extent been replaced by smelting. 

Amalgamation is based on the property of quicksilver to extract 
the silver from finely-pulverized ore and collect it in the form 
of an amalgam. When the rock has been separated from the 
amalgira by a washing operation, the quicksilver is recovered 
by distillation in an iron retort, and the remaining crude retort- 
silver melted into bars and shifted to a refinery, which removes 
the impuritie.s, the leading one of which is copper. A silver ore 
is either free-milling or refractory, that is, the silver mineral is 
readily amalgamated or it is not In free-miUing ore the silver 
is present either in the native state, or as chloride or as simple 
sulphide. Complex silver minerals (sulph-wsenides and anti- 
monides) which are difficult to amalgamate must be made 
amenable to quicksilver, and the simplest way of doing this is 
to convm the silver into chloride. This is imperfectly accom¬ 
plished, in the wet way, by cupric and cuprous chloride solutions, 
but completely so, in the dry way, by roasting with salt (chlorid- 
izing roasting). According as a preliminary diloridizing roast 
has or has not been given, the process is clas^ os roasteamalga- 
mation or raw-amalgamation. The leading raw-amalgamation 
processes are the Patio imd Washoe; then follow the Cazo, 
Fondon and Krohnke; of the roast-amalgamation processes, 
the European Barrel or Freflierg, the Reese River and the 
Frandc-Tina are the most important. 

The process, sometimes named the American-heap-amoka- 
matioii process, which is carried out principally in Mexico, aim at 


1841-1850. 

1851-1860. 

1861-1865. 

1866-1870. 

1871-1875. 

1876-1880. 

1881-1885. 

1886-1890. 

1891-1895. 

25,090 

28,792 

35 , 46 Z 

43,051 

63.318 

78.777 

87,272 

110,356 

158,94* 

1900. 

1901. 

iyo2. 

1903 

1904. 

1905- 

190O, 

1907. 

1908. 

180,093 

174.851 

164,560 

170,128 

182,262 

189,830 

165,640 

. 

184,894 

-r 

203,186 
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amalgair^itiniif the silver in the open in a cireniar enclosure termed a 
tor/a, the floor of which is generiuly built of flafstones. In orcl^ to 
^ilitate the docompositiou of the silvcr-mineiui, salt and magistral, 
i.e. cupriferous pyntos roasted to convert the copper into soluble 
sulphate, which ui the active agent, are worked into the wet pulp 
spread out on the flow. The amalgamation proceeds very slowly, 
its the sole extraneous heat is that of the sun. According to Laur 
{“ M6tallurgt<‘ <l(* Targent au Mexico,** Ann. des minei,^ senes 6, vol. 
XX.), at Ciuanaxuato,Mexico, 92*79 % of tlic total silver recovered was 
extracted after 12 days, 97*55 % after 25 days, 99*1 % after 28 days 
and loo % after 33 days. The loss of mucksilvcr in the process is 
owing to the formation of calomel which Ls not saved. The 
yield in silver is low unless the ores are exceptionally free-milling; 
the bullion produced is high-grade, as refractory silver minerals arc 
hardly attacked. The process is suited to easy ores and a region 
where (he climate is warm and dry, and horsi>- or mule-power, labour 
and quicksilver are cheaper than fuel and water. 

The prwess of pan-amalcaination, named from the Washoe 

district in the united States, is the leading raw-amalgamatioi^rocess 
of the United States, where it was introduced in i8(n by A. o. Paul. 
It comusts in -vet-stamping coarsely crushed ore, settling the sands 
and slimes produced, and grinding and an 4 algamating them in 
steam-heated iron jiaiis with or wi^out the use of chemicals (salt 
and copper sulphatt*). The ores may contain a larger proportion of 
sulphides and complex silver minerals than with the Patio process 
ana still give a satisfactory extraction. They are crushed to egg-size 
in a rock-breaker, and pulverized to pass a 40-mesh sieve in a Cali¬ 
fornia stamp-mill, whicn treats in 24 nours about 3 tons per stamp. 
A lo-stamp mill is fed by one rock-breaker, and discharges the liquid 
pulp into 10-15 wooden settling tanks, 9 by 5 by 8 ft., the settled 
contents ofwhicli are shovelled outandcharg^ into the pans. The 
pan in general use is the combination pan. It lia.s a flat cast-iron 
bottom, 5 feet in diameter, and wooden sides about 30 inches high, 
tlie lower parts of which arc Imed with cast-iron. In the centre is a 
hollow cone, through which passes tho driving shaft, geared from 
below. This tu^ the binding appoiatus (driver with “ mullcr ”), 
which can be raised anci lowered. The sjx'ed is O0-90 revolutions 
per minute. To the bottom and mullor are attached finding plates 
(shoos and dies), which are roplnced when worn j and to the sides 
three wings to deflect the moving pulp towards the cemtre, and thus 
establish the necessary pulp current. The lower side of the bottom 
has also a steam-chest, A lo-stamp mill has 4-(> pans, which receive 
2-ton charges. In working, tlie muUcr is raised \ in., the pan 
charged with water and thc‘n with ore; the muller is then lower(‘cl, 
salt and blue vitriol added, an<l the (diarge ground for 3-4 hours. 
The pulp is heated with liv<* stt*am to about C., and kept at tliat 
temperaturc by exliaust steam in the l>ottom-che.st. After grinding, 
the mullcr is raised and quicksilver added, and the silver up to 81 *04 % 
then amalgamated in 4 hours. 

In amalgamating without *he use of chemicals, finely divided iron, 
worn from the shoes and dies in the stamp-mill and the pan, de¬ 
composes cerargyrite and argentitc, and the liberated .silver is taken 
up by the quicksilver ; the piocess is hastened by adding salt. 
When salt and copper sulphati* are added to the charge, they form 
.sodium sulphate and cupric chloride, both of which are readily 
soluble in water. Cupric chloride acts upon argentite (Ag^S-j 
CuCL-i^ 2 AgCi 4 CuS), proustite (“iAgjfAsSg + 4 CuCL=HAgCl t- 
2 Ag.b -1 4 CuS 4 2 As^ 3) , pyrargyrite (2AgiSbS3 \ 8CuCla=6AgCl + 
. 3 CuS+ 51)353), and is also reduced to cuprous chloride by metallic 
ircwi. This salt, insoluble in water but soluble in brine, also acts 
upon argentitc (Ag5S + CugCl3=*^2Aga + CuS+Cu) and pyrargyrite 
( 2 AggS^j, + Cu 8 CIj=B 2 AgCl f Ag.^S + 2 Ag + 2 CuS + Sb^J, and would 
give with silver sulphide in the presence of quicksilver, the Patio- 
reaction ; metallic silver, cupric sulphide, and mercurous chloride 
(2AggS + Cu3Cl3 + 2 Hg« 4 Ag + 2CuS + Hg.jCy, but the iron decom¬ 
poses the quicksilver salt, stfitmg free the quicksilver. 

The amalg^atiqn is rapid. Thus Auatm found that at the 
Clmrlcsion mills, Arizona, 92*13 % of the total silver recovered was 
extracted after i hour, 94*10 % after 2 hours, 95*92 % after 3 hours, 
and loo after 4 hours. The loss in quicksilver is small, as there is 
no chemical loss inherent in the process; tho yield is relatively t^h, 
but the bullion is liable to be low-grade, on account of copper bSng 
preemitated and amalgamated. 

When the charge has been worked, the contents of the pan are 
discharged into a settlefj in which the amalgam is separated from the 
sMcls. It has the same general construction as the pan. It is 8 ft. in 
diameter and 3 ft. deep. The bottom, slightly conical, has a groove 
near the^ circumference to catch the ams^am, which is withdrawn 
through a discharge-spout into a bowl, in the sides at different 
levels are three discharge-holes for water and sand. The muller 
reaches to within 3 In. of the bottom and makes 12-15 revolutions 
per minute. In settling, tho pulp is diluted by a small stream of 
water, and the thinned pulp drawn off, first through the top discharge- 
hole and then through the other two, the bottom one being about 
8 in. above the amalgam. Settling takes alxmt half the time required 
to work a charge in the pan, hence one settler servos two pans. Hie 
amalgam is dipped out from the bowl into a canvas bag (the strainer), 
to senate the excess of the quicksilver from the pasty amalgam, 
which is then retorted and melted. The cost of treating a ton of ore 
in the western part of the United States is from $3 to $7. At some 


works treating ores containing sulphides which do not yield their 
silver to quicksilver, concentration apparatus (see Oku-1)R£ssing) 
is inserted lx*twccn the stamps and the S(.*ttling tanks to remove the 
sulphides, which are worked by themselves ; at other works they are 
recovered from the sands after these have left the settlers. In order 
to do away with the handling of the wet pulp, and to obtain a higher 
exaction, M. P. Boss has modified the ordinary plant by niukmg 
the pulp flowmg from the stamps pass through a grinding pan, then 
through a scries of amalgamating jians followed by a row of settlers. 

A 20-stamp mill is served by 12 men in 24 hours. ITie Washoe 
process is ind«.*pendent of the climate, but it requires cheap power 
and an abundance oi water. 

In the CasOy Caldron or Hot process the pulverized silver ore is 
boiled in a copper-bottomed wooden vat, first with brine until the 
silver has bwn reduccKt liy the copper, mid then with quicksilver. 
The Fondon is an improvement on tli<* Cazo. Bars of copper drawn 
over tilt* bottom by mules or water-|)Ower (like the stone drags in the 
arrastra) grind off fine particles of copper, which hasten the reduction 
of the silver and diminish the foimation of calomel. In the Krohnke 
process introduced by B. Kiolmke into CopiApd, Chile, in 1860, the 
silver mineral of the pulverized ore is decomposed in a revolving 
barrel by a hot solution of cuprous chloride in brine in UifMJresence of 
zinc or lead an<J quicksilver (see B. Krohnke, Methode zur Efdsilbzrung 
von Frzzttj Stuttgart, 1900). 

Chloridhing Roasting.—\n a chloridizing roast chlorine 
produces its effect as nascent chlorine or gaseous hydrochloric 
acid. The leading reagents are salt (NaClX sulphur trioxide 
(SOji, produced in the roasting), and steam (H^O). The decom¬ 
position of salt is expressed by 2 NaCl H 280 ^ - Nu^SO^ + SOj 4 Cl^. 
In the presence of water-vapour the following reaction take’s 
place: 2 Nari + S 0 ^ 4 H 20 “-Na 2 S 0 j + 21 in. As some water- 
vapour is always present, hydrochloric acid will invariably be 
formed with the chlorine. The roasting is carried on in hand 
and mechanical reverberatory furnaces, and occasionally in 
mufHe-fumaces. A chloridation of over 90 % silver is the rule. 

The Europfan, Barrel itr Ercitrurg process consists in roasting the 

f round ore with salt whicli converts the silver sulphide into chloride. 

he mass, along witli certain pro]iortions of water, scrap-iron and 
mercury, is then plactxl in barrels, which are made to rotate .so that 
the several ingredients are thoroughly mixed. The salt solution 
dis-solves a small proportion of chloride, which in this form is quickly 
reduced by the iron to the metalhc state. This solution and pre¬ 
cipitation is continuous, and the metal formed mutes with the 
mercury to form a semi-fluid amalgam. The amalgam is pressed in 
linen bags to eUminale a quantity of relatively silver flee liquid 
mercury (which is utilized as such in subsequent operations), and the 
remaimng solid amalgam is subjected to distillation from .iron re¬ 
torts. This process was perfected at Freiburg, Saxony, but aban¬ 
doned there in 1856. In the United Slates it was used quite ex¬ 
tensively in Colorado and Nevada, but has now bi-en given up. 
The mam reasons for this are the length of time required to finish 
a charge, on account of the absence of any extraneous source of heat, 
and the great care with which operations have to be carried out in 
order to obtain satisfactory results. 

The Reese River or pan-amalgamation process consists in dry¬ 
stamping crushed dried ore and dried salt (separately or together), 
charmng tliem into a roa.sting furnace, and amalgamating the chlori- 
dized ore in an iron pan. The general arrangement and construction 
of a mill resemble those of the Washoe process. The apparatus for 
drying ore and salt varies greatly, drying-floors, dry-kilns and con¬ 
tinuous mechanical reverberatory furnaces with stationary and re¬ 
volving hearths being used. The general construction of roe pan is 
the same as in the Washoe process; the management, howi'vcr, 
differs. The steam-chest is not used to such an cxtont,-as the bottom 
would be prematurely corroded; less water is used, as the pulp 
would become too thin on account of the soluble salts (sodium 
chloride, sulphate, &c.) ^ing into solution ; and the roasted ore is 
not ground, as the hot brine readily dissolves the silver chloride from 
the porous ore, and thus brings it into intimate contact with iron and 
quicksilver. Chemical reagents are sometimes added—hnie or 
sulphuric acid, to neutralize an excess of acid or alkali; copper 
sulphate, to form cuprous chloride with sodium chloride ; and iron 
and zinc, to make the galvanic action more energetic and reduce the 
consumption of iron. The rest of the apparatus (settler, retort, 
crucible, furnace) is the same as with the Washoe process. The 
Reese River process costs from half as much again to twice as much as 
the Washoe process. 

The Francke-Tina process, named from Francke, Gennan consul at 
Bohvia, and tiua, the wooden vat in which the process is carried out, 
was developed in Bolivia for the treatment of refractory ores rich in 
zinc blende and tetrahedrite (f^l-ore). Tho ore is ^ven only a partial 
chloridizing roast, on account of the great loss in stiver that would be 
caused by the formation of zinc ^Imide. The large amount at 
soluble sulphates of iron and copper farmed in the roast it made to 
act upon salt charged in a copper-bottomed amalgamating pan ; the 
chlorides formed finish in the wet way the imperfect cnloridaticm 
obtained m the furnace. 
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Lixiviation, —Ores' suited for amalgamation can, as a rule, 
be successfully leached. In leaching, the silver ore is subjected 
to the action of solvents, which dissolve the silver; from the 
solution tlie silver is precipitated and converted into a marketable 
product, 

Thu leading solvents are aqueous solutions of thiosulphates, un^ 
systematically but generally termed hyposulphites. Sodium chloride, 
characteristic of the Augustin process in which the ores, after 
a chloridizing roast, were extracted with brine, and the silver pre> 
cipitated by cop]icr, has almost wholly fallen into disuse; and 
potassium cyanide, which lias become a very important solvent for 
hnely divided gold^ is rarely used in leaching silver ores. The use of 
sodium hyposulphite as solvent, and sodium sulphide as precipitant, 
was proposed in 1846 by Hauch and in 1850 by Percy, and put into 
practice in 1858 by Patera {Patera proceas); calcium hyposulphite 
with calcium polysulphidc was first used by Kiss in 1800 [Kiss 
process, now obsolete^ ; sodium hyposulphite with calcium poly¬ 
sulphide was adopted about i88o by O. llofinanii {Hofmann process) ; 
finally, sodium Iiyposulpliite with cuprous hyposulphite was first 
applied by Russell in 1884, who incluued in his process the acidula- 
tion of the first wash-water (to neutralize any harmful alkaline 
leactiuii), and the separation of lead with sodium carbonate from 
tlie silver solution previous to precipitating with sodium sulpliidc 
(see C. A. Stetefeldt, The Lixiviation of Silver Ores with Hyposulphite 
Solutions^ Ac., New York, i888). 

In all proccssttfi the silver ore is finely crushed, usually by rolls, as, 
because mulriug few hnes, they leave the ore in the best condition for 
leaching. As a rule the ore is subjected to a prehminary chloridizing 
roast, &ough occiudonally it may be Icacncd raw. The vats in 
common use arc circular wooden tanks, 1O-20 ft. in diameter and 
8-9 ft. deep if the leached ore is to be removed by sluicing, 5 ft. if by 
shoveUing. They have a false bottom, with cloth or gravel filters. 

The basis of the following outline is the Patera process, llie ore, 
supposed lo have been salt-roasted, is charged loosely into tlio 
leaching vat and ti eated with water (to which sulphuric acid or copper 
sulphate may have been added), to remove soluble salts, which might 
laler on be precipitated with the silver (base-metal cblorirles), or 
oveccliarge the solution (sodium chloride and sulphate), or interfere 
with the solvent power (sodium sulphate). The vat is filled with 
water from aliove or below, in- and out-fiow are tlien so regulated as 
to keep the ore covered witli water. Any silver dissolved by the first 
wash-water is recovered by a separate treatment. After the wash- 
water lias b**en drained oil, tlie ore is ready for the silver solvent. 
This is a solution containing up to 2 of sodium hyposulphite, of 
which one part di.s.solves 0*485 part silver chloride, equivalent to 
o*3()5 pari metallic silver, to form double hyposulphites. Silver 
arsenate and antiinoniate are also readily soluble, metallic silver 
slightly so, .silver sulphide not at all. (lu the Russell-process double 
salts : iNa^SoOji’UCu^SgOj, and 8Na*S^Oa*8CU},SyOa the metallic silver 
and silver sufiihidc arc readily soluble ; thus it supplements that of 
Patera.) 

After the silver has been dissolved by percolation, the last of the 
solvent still in contact with the ore is replaced by a second wash- 
water. The silver solution, collected in a circular precipitating vat 
(to ft. in diameter and 10 ft. deep), is treated with sodium sulphide 
(or calcium polysulphide), unless sodium carbonate was first admxl to 
throw clown any load, present in the ore as sulphate, lliat had gone 
into solution. Silver sulpliidc falls out as a black mud, with about 
50 % silver, and the solvent will be regenerated. 

If the soUiuni enprtius hyposulphite was used as a solvent in 
addition to the simple sodium hyposulpliite, cuprous sulphide wUl be 
u'ceipitated with the silver sulphide, and the precipitate be of 
ower ^ade. At some works the silver is precipitated witli sodium 
sulphiac, and the liquor, after having been separated from the silver 
sulphide, is treated with calcium poiysulphioe, that by the precipi¬ 
tation of calcium sulphate the accumulation of sodium sulphate may 
be prevented. The precipitated ^ver (copper) sulphide is filtered, 
dried, and usually shipped to silver-lead works to be refined; some¬ 
times it is converted into metallic silver at the works. Tlic solution, 
freed from silver, is used again as solvent. Lixiviation has many 
advantages over amalgamaticm. It permits coarser crushing of the 
ore, the ccMt of plant is lower, the power required is nominal, the cost 
of chemicals is lower than that of quickalver, lo^ water is necessary, 
and the extraction is often higher, as silver arsenate and antimoniate 
are readily soluble, while they are not decomposed in amalgamation. 
On the other hand, silver and silver sulphide are readily amalga¬ 
mated ; and while they arc not dissolved in the Patera process, they 
are in the Russell process. 

Mention may w made of the Ziervogel process, introduced at 
Hettstadt in 1841 for the purpose of extrac&ig silver from copper 
mattes. In principle it consists in oxidizing silver snlphide to the 
sulphate which is soluble in water, the silver being tiien precipitable 
by metallic copper. This process when carefully carried out, especi¬ 
ally as to the details of the roasting process whereby the wlver 
sulphide is oxidized, yields 92 % of the suver originally present. 

Electrolytic Methods. —Crude silver generally contains small 
amounts of copper, gold, bismuth, lead and other metals. To 
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eliminate these impurities, electrolytic methods hare been 
deviSed ; of these ^hat of Moebius is the most important and 
will be described in detail. 

Under bis earlier patent oi 1884, cast crude silver anode plates, 
about i in. tliick, and^bin rolled silver cathodes, were suspended in a 
i %, ^ghtly acid, solution of silver nitrate contained in tarred 
wooden tanks. The deposit from this solution even witl) low current- 
densities is pulverulent and non-cohorent, and therefore during 
electrolysis wooden scrapers are automaticayy and interiuitlcntly 
}>ass(id over the surface ol the cathode to detach lire loose silver, 
which falls into cloth trays at the bottom of the tanks. These trays 
arc removed at intervals, and the silver wa.shed and cast into bars, 
which should contain over 99-9 % of pure metal. The relatively 
electro-negative character of silver ensures that with moderate 
current densities no metal (other than pnscious metals) will bo 
deposited with it; hence, wlulc the solution is pure a current-density 
ot 30 amperes per sq. ft. of cathode may be used, but as copper 
accumulates in it, the currcnt-dcn.sity must be dlminished*to (say) 
t5 to 20 amperes per sq. ft., and a httle extra nitric acid must be 
added, in order to prevent the co-deposition of copper. A pressure of 
I'j volt usually suniccs when the space between Uie electrodes is 2 in. 
The tanks were arranged in groups of seven on the multiple system. 

Of the metals present in the anode, practically all, except gold, pass 
into solution, but, under the right conditions, only stiver should 
deposit. The whole of the gold is recovered as anorle slime in cloth 
bags surrounding the anodes. Tractical results with a krge plant 
indicate an expenditure of 1-23 electrical horse-power hours per 
loo 02. (Troy) of refined silver. In later installations, under the 
1895 patent, the anodes are placed horizontally on a porous tray 
resting within the solution above an endless silver band revolving, 
also horizontally, over rollers placed near the ends of aiong shallow 
tank. The revolving band forms the cathode, and at one end makes 
a rubbing contact with a travelling belt placed at an angle .so that 
the crystals of silver detached thereby from the cathode arc con¬ 
veyed by it from the solution and deposited outside. 

Alloy scrap containin'g ehieily copper with, say 5 or b % of gold, 
and other metals, aud up to 40 or 50 % oi silver, is often treated 
eicctrolytically. Obviou^y, with modifications, the Moebius process 
could be applied. Other systems have been devised. Burcbers uses 
the alloy, granulated, in au anode chamlier separated from the 
cathode cell by a porous partition through wliich the current, but 
not electrolyte, can pass freely. The anode residue is collected in the 
angular bottom of the tank, the electrolyte paases from the anode 
chamlier to a series of tanks in which the more elcCtro-negative 
constituents (silver, &c.) are chemically separated, and thence to the 
cathodi- chamber, where the copper is deposited eicctrolytically, 
thence it passes again to the anode chamber and so completes the 
cycle. In one form of the apparatus a rotating cathode is used. 
Dietzel has described (Zeitschnft fUr Etektrochem,, 1899, vol. vi. p. 81) 
the working of his, somewhat similar,*process at Hwzheim, where 
about 130 lb of the alloy was being treated by it daily in 18^. ITie 
alloy is cast into anode plates about J in. thick, and placed in the 
anode chamber beneath the cathode cell, and separated from it by 
Unen cloth. In the upper compartment are two large revolving 
horizontal cathode cylinders. Acidified copMr nitrate solution is 
run into this cell, copper is deposited, and we more or less spent 
solution then passes through we linen partition, and, taking up 
metal from the anodes by electrolytic solution, U run out of the 
trough through a series of vessels filled with copper by which the 
silver is precipitated by simple exchange; after acidification the 
resulting silver-free copper solution is returned to the cathode cell for 
the deposition of tlie copper, the solution being employed again and 
again until too impure for use. 

ChemteaUy Pure Silver .—^Even the best “ fine ” silver of 
commerce contains a few thousandth-parts of copper or other 
base metal. To produce perfectly pure metal the usual method 
is to first preppe pure emoride and then to reduce the chloride 
to metal. This may be effected by mixing the dry chloride 
with one-fifth of its weight of pure quicklime or one-^rd of its 
weight of dry sodium carbonate, and fusing the mixture in a 
fire-clay crucible at a bright red heat. In either case we obtain 
a regulus of silver lyir^ under a fused sla^ of chloride. The 
fused metal is best granulated by pouring it into a ma.ss of cold 
water. A convenient wet method for small quantities is to boil 
the recently precipitated chloride {which must have been 
produced and washed in the cold) with caustic soda and just 
enough sugar to reduce the silver oxide (Agfl) transitorily 
produced. The silver in this case is obtained as a yellowish grey 
heavy powder, which is easily washed by decantation; but it 
tends to retain unreduced chloride, which can be removed only 
by fusion with carbonate of soda. 

Stai in his stoichiometric ^terminations employed the following 
process as' yielding a metal which comes nearer ideal purity. Slightly 
cupriiezout silver is made into diy nitrate and the latter fused to 



ii6 


SILVER 


reduce a^iy platinum nitrate that may be pwescnt to metal. The 
iused mass is dissolved in dilute ammonia and diluted to about.^ity 
times the weight of the silver it contains. The fiCtered (blue) solution 
is now mixed with an excess of .solution ofammoiiium sulphite, and 
allowed to stand. After twenty-four hours about one-hialf of the 
.silver lias separated out in crystals ; from the piother-Uquor the re.st 
comes down promptly on application of a water-bath heat. The 
rationale of tin- proce.ss is that the sulphite Jiardly acts upon the dis¬ 
solved oxide of silver, but it reduces some of tlie cupiic oxide to 
cuprous oxide, which reduces its equivalent of silver oxide to silver 
and reforming cupric oxide wliich passes through the same cycle. 

Mhiys of Silver.—Silver readily alloys with many metals, 
and tile admixture generally differs in physical properties 
from the pure metal. Thus arsenic, antimony, bismuth, tin or 
zinc render the metal brittle, so that it fractures under a die 
or rolling mill, copper, on the other hand, increases its hardness, 
makes it tougher and more readily fusible. Consequently 
copper-silver alloys receive extensive application for coinage 
and jewelry. The composition of the alloy is slated in terms 
of its " fineness,” the proportion of silver in looo parts of alloy. 
Generally copper-silver alloys separate into two layers of different 
composition on fusion; an exception is the alloy AgjCuo, 
investigated by A. 1 . F. Levol, airresponding to a fineness of 719, 
which remained perfectly homogeneous. 

The extent to which the properties of silver are modified by 
addition of cupper depends on the fineness of the alloy produced. 
The addition of even tliree parts of copper to one of silver does not 
quite obliterate Uie wliiteness of the noble metal. According to 
Kamarsch, the relative abrasion sullered by silver coins of the 
degrees of fineness named is as follows :— 

Fineness .... 3x2 750 900 993 

Abrasion . . . . i 2-3 3'9 9-5 

The same observer estabUshed the following relation between fine¬ 
ness p and specific gravity of alloys containing from 375 to K75 of 
silver per 1000 :—sp. gr. = 0-001647 p + 8-833. 

The fusing points of all copper-silver alloys lies below that of pure 
copper; that of British standard silver is lower than even that of 
pure silver. 

Compounds of Silver. 

Silver forms one perfectly cliaracterizcd oxide, AgjO, from wliich 
is derived a series of stable salts, and probably severu less perfectly 
known ones. Argentic or silver oxtde, AgjO, is obtained us a dark 
brown precipitate by adding potash to a solution of a silver salt; 
on drying at 6o°-8o° it becomes almost black, it is also obtained by 
digesting freshly precipitated silver clUoride with potash. It is 
sparingly soluble in water (ur.e port in 3000); and the moist oxide 
frequently beliaves as tlie hydroxide, AgOH, i.e. it converts alkyl 
haloids into alcohols. It begins to decompose into silver and oxygen 
at 250“. Silver peroxide, AgO, appears under certain conditions as 
min ute octahedra when a solution of silver nitrate is electrolysed, or 
as an amorphous crust in the electrolysis of dilute sulphuric acid 
between silver electrodes. It readily decom^ses uito silver and 
oxygen. It dissolves in ammonia with the uberation of nitrogen 
and tlie formation of silver oxide, Ag, 0 ; and in sulphuric acid 
forming a fairly stable dark green hquid which, on dilution, gives off 
oxygen and forms silver sulpliate. It is doubtful whether tlu- pure- 
compound lias been obtained. The compound obtained from silver 
nitrate always contains nitrogen; it appears to have the constant 
composition Ag,NO,„ and has been named silver peroxynitiate. 
Similarly the sulphate yields SAgjOj, 2Ag.,SO„ .silver peroxysiilphatr, 
and the fluoride the peroxyffuorides Ag„F, 0 ,j, AgrFO,. The 
sesquioxide, Ag^Oa, is supposed to be formed when silver peroxide is 
treated witli ammonia (Watson, Jour. Chem. Soc., 1906, 89, p. 578). 

Silver chloride, AgCl, constitutes the mineral cerargyntc or honi 
alver; mixed with clay it is the butter-milk ore of the German 
miners. Early names for it are Lac argenti and Luna cornea, tlie first 
referring to its form when freshly precipitated, tlie latter to its ap¬ 
pearance after fusion. It is readily obtained as a white curdy 
precipitate by adding a solution of a chloride to a soluble .silver salt. 
It is almo.st insoluble in water, soluble in jo,ooo parts of nitric acid, 
and more soluble in strong-hydrochloric acid and solutiona of alkaline 
chlorides, it readily dissolves m ammonia, the solution, on evapora¬ 
tion, yielding rhombic crystals of 2 AgCl- 3 NH,; it also dissolves in 
sotlium thiosiibliate and potassium cyanide solutions. On exposure 
to light it i^pioly darkens, a behaviour utilized in photography (g.v.). 
Abney and Baker have shown that the pure dry chloride does not 
blacken when exposed in a vacuous tube to light, and that the 
blackening is due to absorption of oxygmi accompanied by a loss of 
chlorine. Hydrogen peroxide is also formed. It melts at about 
460“ to a clear yellow liquid, which, on cooling, solidifies to a trans¬ 
lucent resinous mass. It is reduced to metallic silver by certain 
metals—zme, iron, &c. —in the presence of water, by fusion with 
alkaline carbonates or cyanides, by heating in a current of hydro^n, 
or by digestion with strong potash solution, or with potassium 
carlmate and grape sugar. Sitter bromide, AgBr, constitutes the 


mineral bromargyrite or broniyritc, found 111 Mexico and Chile. It 
is obtained as a yellowish white precipitate by mixing solutions ol a 
bromide and a silver salt. It is very slightly soluble in nitric acid, 
and less soluble in ammonia than the chloride. It melts at 427° 
and darkens on exposure to air. The minerals emboUte, mega- 
bromite and microbroinite, occurrmg in Chile, ar. variable mixtures 
of the chlonde and bromide. Silver iodide, Agl, oecurs hi nature as 
the mineral iodargyrite or iodyrite, forming hexagonal crystals, or 
yellowish green plates. It is obtained as a light yellow powder by 
dissolving the metal m hydriodic acid, or by precipitating a silver 
salt with a soluble iodide. It is very slightly solume in acids and 
ammonia, and almost insoluble m alkahiie chlorides; potaasium 
iodide, however, dissolves it to form Agl-Kl. Silver iodide is 
dimorphous; at ordinary temperatures the stable form is hexa¬ 
gonal ; on heating to about 138“ the colour changes from deep yellow 
to yellowish-white with the formation of cubic crystals. Silver 
fluoride, AgF, is obtained as quadratic octahedra, with one molecule 
of water, by dlssolvmg the oxide or carbonate in hydrofluoric acid. 
It is deliquescent, and dissolves hi half its weiglit of water to form a 
strongly alkaline hquid. It is not decompo.sed by sunlight. It melts 
at 435° and, on cooling, forms a yellow transparent mass. In 
addition to the salts describi-d above there exist sub-salts. Silver 
nitrate, AgNOj, one of the most important silver salts, is obtained by 
dissolving tlie metal in moderately dilute nitric acid ; on evaporation 
it separates in the anhydrous form as colourles.s triclinic plates. It 
dissolves in water, alcohol and ether. It stains the skin and hmi 
black ; an ethereal solution liavhig been employed as a dye for the 
hair. Mixed with gum arable it forms a marking ink for hnen. It 
fuses at 2 i 8“ ; and when cast in qnill-hke moulds, it constitutes the 
lunar caustic ol medicine, principally u.sed as a cauterizing agent. 

Silver sulphide, Ag,,S, constitutes the mineral argciitite or silver 
glancCj and may be obtained by heating silver with sulphur, or by 
precipitating a silver salt with sulphuretted hydrogen. Thus ob¬ 
tained it is a brownish solid, which readily fuses and resolidifies to a 
soft leaden-grcy mass. It forms with silver nitrate the yellowish 
green .solid, AgjS-AgNOj, and with silver .suljihate the oiaiige-red 
powder, AgjS-A^O-. Silver sulphate, Ag^SO^, is obtained as white 


crj'stals, sparin^y soluble in water, by dissolving the metal in strong 
■sulphuric acid, sulphur dioxide being evolved, or by adding strong 
sulphuric acid to a solution of the nitrate. It combines with ammonia 
to form the readily soluble ZNHyAg.jSO,. Stiver selenide, Ag.^Se, 
resembles the sulphide. It occurs in the minerals naumannite, 
PbSe-Ag,^e, and eukairite, AgaSe-Cu^Se. The telluride, Ag^Te, 
occurs in nature as the mineral hessite. r 

fulminating silver is an extremely explosive black powder, first 
obtained in 1788 by Berthelot, who acted with ammonia on silver 
oxide (prepared by adding lime v-ater to a silver solution). When dry 
it explodes even on touching with a leather. It appears to be silver 
nitride AgjN, but it u.suaUy contains Iree silver and sometimes 
hydrogen. It is to be distinguished from silver fulminate (see 
I-'iiLMi.vic Acid). The nitride AgNj, silver azoimidc (j.e.), is also 
highly explosive. 

See ]. Percy, Metallurgy of Silver and Gold (London, 1880), part i.; 
T. Egleston, 7 he Metallurgy of Silver, Gold and Mercury (New York, 
1887-1890), part i.; M. Eissler, The Metallurgy of Silver (London, 
1891 ); H. F. Collins, The Metallurgy of Lead a.id Silver (London, 
igoo), part ii.; H. O. Hofman, Hydrometaliurgy of Silver (1907); 
C. Schnabel, Metallurgy, translated by H. Louis, 2nd ed. vol i. 

(1905). 

Medicinal Use. 


Two salts of silver are used in the Biitish pharmacopoeia. 
(1) Argenti nitras (United Stales and British pharmacopoeia), 
lunar caustic, incompatible with alkalis, chlorides, acids, except 
nitric and acetic, potassium iodide and arsenical solutions. 
From the nitrate are made (a) argenti nitras indurata, toughened 
caustic, containing 19 parts of silver nitrate and one of potiuisium 
nitrate fused together into cylindrical rods; (6) Argenti nitras 
mitigaius, mitigated caustic, in which i part of silver nitrate 
and 2 parts of potassium nitrate are fused together into rods 
or cones. (2) Argenti oxidum, incompatible with chlorides, 
organic tubstances, phenol, creosote, &c., with which it forms 
explosive compounds. 

Therapeutics .—Externally the nitrate has a caustic action, de¬ 
stroying the superficial tissues and separating tlie part acted on as a 
.slough. Its action is limited. It may be employed to desfroy warts 
or small growths, to reduce exuberant granulations or it may be 
applied to bite.s. In granular hds and various forms of ophthalmia 
solutions of silver nitrate (2 grs. to i fl. 02.) are employe 3 . A I % 
solution IS also used as a prophylactic for oplitlialmia neonatorum. 
The eflects of the nitrate txiing both astringent and stimulating as 
well as bactericidal, solutions of it are useil to paint indolent ulcers, 
and in chronic pharyngitis or laryngitis. Salts of silver are most 
useful as an injection in subacute sind chronic gonorrhoea, either the 
nitrate (i to 5 % solution) being employed, or protargol, which is a 
proteid compound containing 8 % of .silver nitrate, is n-sed in 1 % 
solution; they also benefit in leucorrlioea. In pruritus of thu 
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vulva and anus a weak solution of silver nitrate will relieve the itching, 
and strong solutions painted round the base of a boil at the beginning 
will abort its formation. Internally tlic nitrate has been used in the 
treatment of gastric ulcer, in ulcerative conditions of the intestine 
and in chronic dysentery. For the intestinal conditions it must either 
be given in a keratin-coated pill or injected high up into the rectum. 
The ojride has been given in epilepsy and ejiorea. Nitrate of silver 
is eliminated from the system very slowly anjl the objection to its 
employment continuously as a drug is that it is deposited in the 
tis.sues causing argyria, chronic silver poisoning, of which the most 
prominent sympto^' is dark .slate-blue colour of the lips, cheeks, gums 
and later of the skin. 

Taken in large doses nitrate of silver is a powerful poison, causing 
violent abdominal pain, vomiting and diarrhoea wiUi the develop¬ 
ment of gastro-enteritis. In some cases nervous symptoms and 
dcUrium supervene. The treatment consi.sts in the use of solutions of 
common salt, followed by copious draughts of milk or wliite of egg 
and water or soap in water, in order to dilate the poison and protect 
the mucous membranes of the oesophagus and stomach from its 
action. 

SILVERFISH, a small active insect, so-called from the silvery 
glitter of the scales covering the body. It is less than half an 
inch long and is found in damp corners or amongst books and 
papers in houses. Although accredited with destroying paper 
and linen, it probably feeds only on farinaceous or saccharine 
substances. Scientifically it is known as Lepisma saccharina and 
belongs to the sub-order Thysanura of the order Aptera. 

SILVERIUS, pope from Juno 536 to March 537, succesisor 
of Pope Agapetus I., was a legitimate son of Pope Hormisdas, 
born before his father entered the priesthood. He was conse¬ 
crated on the 8th of June 536, having purchased his elevation 
from the Gothic king Theodotus. Six months afterwards 
(Dec. 9) he was one of those who admitted Helisarius into the 
city. He opposed the restoration of the patriarch Anthimus, 
whom Agapetus had deposed, and thus brought upon himself 
the hatred of Theodora, who desired to sec Vigilius made pope. 
He was deposed accordingly by Ilelisarius in March 537 on a 
charge of treasonable correspondence with the Goths, and 
degraded to tlie rank of monk. He went to Constantinople, 
and Justinian, who entertained his complaint, sent him back 
to Rome, but Vigilius was ultimately able to banish his rival 
to Pandataria, where the rest of his life was spent in obscurity. 
The date of liis death is unknown. 

SILVES, a city of S. Portugal, in the district of Faro (formerly 
the province of Algarve); on the right bank of the river Silves 
at the head of its cstuarj', and 30 m. W.N.W. of Faro. Pop. 
(1900) 9687. Silves is surrounded by Moorish walls and domin¬ 
ated by a Moorish castle. It has a fine Gothic church. It has 
manufactures of corks and soap ; and exports com, vegetables 
and fruits. Large numbers of pigs are bred, and fishing is carried 
on in the river and at sea. Alphonso HI. (1210-1248) wrested 
Silves from the Moors. 

SILVESTER, the name of three popes. 

Silvester I., bishop of Rome from January 314 to December 
335, succeeded Melchiades and was followed by Marcus. The 
accounts of his piapacy preserved in the Liber pontificalis are 
little else than a record of the gifts said to have been conferred 
on the Roman church by Constantine the Great. He was 
represented at the council of Nice. The story of his having 
baptized Constantine is pure fiction, as almost contemporary 
evidence shows the emperor to have received this rite near 
Nicoraedia at the hands of Eusebius, bishop of that city. Accord¬ 
ing to Bollinger, the entire legend, with all its details of the 
leprosy and the proposed bath of blood, cannot have been com¬ 
posed later than the closje of the sth century (cf. Duchesne, the 
Liber pontificalis, i. 109). The so-callcd Donation of Constantine 
was long'ago shown to be spurious, but the document is of 
very considerable antiquity and, in Dfillinger’s opinion, was 
forged in Rome between 752 and 777. It was certainly Imown 
to Pope Adrian in 778, and was inserted in the false decretals 
towards the middle of ^e next century. 

Silvester H., pope from 999 till 1003, and previously 
famous, under his Christian name of Gerbert, first as a teacher 
and afterwards as archbishop successively of Reims and Ravenna, 
was an Ai^uitonian by birth, and was educated at the abbey of 
St Gerold m Aurillac. Here he seems to have had Gerald for his 
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abbot and RaymonS for his instructor, both of wh«m were 
amoi!g the most tijisted correspondents of his later life. P'rom 
Aurillac, while yet a y«ung man (adolescens), he was taken to 
the Spanish march by “ Borrell, duke of Hitherfipain,” prosecut¬ 
ing his studies. Bowell entrusted him to the care of a Bishop 
Hatto, under whose instruction Gerbert made great progress in 
mathematics. In this duke we may certainly recognize Borel, 
who, according to the Spanish chroniclers, was count of Barcelona 
from 967 to 093. while the bishop may probably be identified with 
HatlO, bishop of Vich or Ausona from about 960 to 971 or 972. 

In company with his two patrons Gerbert visited Rome, where 
the pope, hearing of his proficiency in music and asti'onomy, 
induced him to remain in Italy, and introduced him to tlie 
emperor Otto I. A papal diploma, still extant, shows that 
Count Bore! and Bishop Octo or Otho of Ausona were £ft Rome 
in January 971, and, as all the other indications point to a 
corresponding year, enables us to fix the chronology of Gerbert’s 
later life. 

When brought before the emperor, Gerbert admitted his skill 
in all branches of the quadrivium, but lamented his comparative 
ignorance of logic. Eager to supply this deficiency he followed 
Lothair’s ambassador Geramnus, archdeacon of Reims, to that 
city, for the sake of studying under so famous a dialectician in 
the episcopal schools which were rising into reputation under 
Archbishop Adalbero (969-989). So promising a scholar soon 
attracted the attention of Adalbero himself, and Gerbert was 
speedily invited to exchange his jiosition of learner for that of 
teacher. At Reims he seems to have studied and lectured for 
many years, having amongst his pupils Hugh Capet’s son Robert, 
afterwards king of France, and Richer, to whose history we 
owe almost every detail of his n»a.stcr’s early life. According to 
this writer Cierb^’s fame b^an to spread over Gaul, Germany 
and Italy, till it roused the envy of Otric of Saxony, in whom 
we may recognize Octricus of Magdeburg, the favourite scholar 
of Otto I., and, in earlier days, the instructor of St Adalbert, 
the apostle of the Bohemians. Otric, suspecting that Gerbert 
erred in his classification of the sciences, sent one of his own 
pupils to Reims to take notes of hLs lectures, and, finding his 
suspicioas correct, accused him of his error before Otto II. 
The emperor, to whom Gerbert w^ well known, appointed a 
time for the two philosophers to argue before him ; and Richer 
has left a long account of this dialectical tournament at Ravenna, 
which lasted out a whole day and was only terminated at the 
imperial bidding. The date of this controversy seems to have 
been about Christmas 980, and it was probably followed by 
Otric’s death, on the ist of October 981. 

It must have been about this time that Gerbert received the 
great abbey of Bobbio from the emperor. That it was Otto II., 
and not, as formerly supposed, Otto I., who gave him this 
benefiee, seems evident from a diploma quoted by Mabillon 
(Annales, iv. 121). Richer, however, makes no mention of this 
event; and it is only from allusions in Gerbert’s letters that we 
learn how the new abbot’s attempts to enforce hi.' dues waked 11 
spirit of discontent which at last drove him in November 983 
to take refuge with his old patron Adalbero. It was to no , 
purpose that he appealed to the emperor and empress for restitu¬ 
tion or redress; and it was perliaps tlie hope of extorting his 
reappointment to Bobbio, as a reward for nLs services to the 
imperial cause, that changed the studious scholar of Reims into 
the wily secretary of Adalbero. Otto II. died in December 983, 
leaving the empire to his infant heir Otto III. Lothair, king of 
the west Franks, claimed the guardianship, and attempted to 
make use of his position to serve his own purposes in Lorraine, 
which would in all probability have been lost to the empire but 
for the efforts of Adalbero and Gerbert. Gerbert’s policy is to 
be identified with that of his metropolitan, and was strongly 
influenced by gratitude for the benefits that he had received 
from the first two Ottos. 

According to M. Olleris’s arrangement of the letters, Gerbert 
was at Mantua and Rome in 985. Then followed the death of 
Lothair (2nd of March 986) and of Louis V., the la,st Carolingian 
king, in May 987. Later on in the same year Adalbero cromied 
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Hugh Qipct (ist June) and hLs son Robert (25th December). 
Such was the power of Adalbero and (ferbeijt in those dayS’ that 
it was said their influence alone suihced to make and unmake 
kings. The archbisliop died on the s.^rd of January 989, liaving, 
according to hi.s secretary's account, designated Gerbert his 
successor. Notwithstanding this, the influence of the empress 
Theophana, mother of Otto 111 ., secured the appointment for 
Arnulf, a bastard son of Lothair. The new prelate took the oath 
of fealty to Hugh Capet and persuaded Gerbert to remain with 
him. When Charles of Lorraine, Arnulf’s uncle, and the son of 
Louis IV. D’Outrcmer, surpri.sed Reims in the autumn of the 
same year, Gerbert fell into his hands and for a time continued 
to serve Amulf, who had gone over to his uncle’s side. He 
had, however, returned to his allegiance to the house of Capet 
before the fall cf laion placed both Arnulf and Cliarles at the 
mercy of the French king (March 991). Then followed the council 
of St Basle, near Reims, at which Arnulf confessed his treason 
and was degraded from his office (17th June 991). In return 
for his services Gerbert was elected to succeed the deposed 
bishop. 

The episcopate of the new metropolitan was marked by a 
vigour and activity that were felt not merely in his own diotsise, 
but as far as Tours, Orleans and Paris. Meanwhile the friends 
of Amulf appealed to Rome, and a papal legate was sent to 
investigate the question. As yet Hugh Capet maintained the 
cause of his nominee and forlaide the prelates of his kingdom 
to be present at the council of Mouzon, near Sedan (J une 2,995). 
Notwiihstanding this prohibition Gerbert appeared in his own 
lichalf. CouncU seems to have followed council, but with 
uncertain results. At last Hugh Capet died in 996, and, shortly 
after, his son Robert married Bertha, the widow of Odo, count of 
Blois. The pope condemned this marriage as adulterous ; and 
Abbo of Fleury, who visited Rome shortly after Gregory V.’s 
accession, is said to have procured the restoration of Amulf at 
the new pontiff's demand. We may surmi.se that Gcrlsert left 
France towards the end of 995, as he was present at Otto lll.'s 
TOronation at Rome on the 21st of May 996. Somewhat later he 
became Otto's instructor in aritlimetic, and had been appointed 
archbishop of Ravenna before May 998. Early in the next year 
lie was elected pope (April 999), and took the title of Silvester 11 . 
In this capacity Gerbert Miowed the same energy that had 
characterized his former life. He is generally credited with 
having fostered the splendid vision of a restored empire that now 
began to fill the imagination of the young emperor, who is said 
to have confirmed the papal claims to eight counties in the 
Ancona march. Writing in the name of the desolate churcli at 
Jerusalem he sounded the first trumpet-call of the crusades, 
though almost a century was to pass away before his note was 
repeated by Peter the Hermit and Urban JL* 

Nor did Silvester II. confine himself to plans on a large .scale. 
He is also found confirming his old rival Amulf in the see of 
Reims ; summoning Adalbero or Azelmus of laion to Rome to 
answer for liis crimes ; judging between the archbishop of Mainz 
and the bishop of llildesheim ; besiieging the revolted town of 
Ccsena; flinging tlie count of Angoulemc into prison for an 
' offence against a bishop; confirming the privileges of P’ulda 
abbey ; granting charters to bishoprics far away on the Spanish 
mark; and, on the eastern borders of the empire, erecting Prague 
as the seat of an archbishopric for the Slavs. More remarkable 
than all liis other acts is his letter to St Stephen, king 
of Hungary, to whom hfe sent a golden crown, and who.se king¬ 
dom he accepted as a fief of the Holy See. It must, however, 
be rem^ked that the genuineness of this letter, in which Gerbert 
to some ektent foreshadows the temporal claims of Hildebrand 
and Innocent III., has been hotly contested, and that the original 
document has long been lost. All Gerhert’s dreams for the 
advancement of churcli and empire were cut short by the death 
of Otto Ill., on the 4th of February 1002 ; and this event was 
followed a year later by the death of the pope himself, which took 
place on the 12th of May 1003. His body was buried in the church 

‘ This letter, even if spurions as now suspected, is found in the 
lith-centqfy laaduii MS., and is therefore anterior to the first crusade. 


of St John Lateran, where his tomb and inscription are still to 
be seen. 

A few words must be devoted to Silvester II. as regards his attitude 
to the Church of Rome and the learning of bis age. He has left us 
two detailed accounts of the proceediugs of the council of St Basle ; 
and, despite his reticence, it is impossible to doubt tliat he was the 
moving spirit in Amulf’s deposition. On the whole it may be said 
that Ills position in this question as to the rights of the papal see over 
foreign metropolitans resembled that of his great predecessor 
Ilincmar, to whose authority he constantly appeals. But he is rather 
the practised debater who will admit his opponent's principles for the 
moment when he sees his way to moulding them to his own purposc.s, 
than the philosophical statesman who has formirlated a theory from 
whose terms he will not move. Roughly sketched, his argument is 
as follows. Rome is indeed to be honoured as the mother 01 the 
churches; nor would Gerbert oppose her judgments except in two 
cases—(r) where she enjoins .sometliiug that i.s contrary to the 
decrees of a universal council, such as that of Nice, or (2) where, 
after having been once appealed to in a matter of ecclesiastrcal 
discipline and liaving refused to give a plain and .speedy decision, she 
should, at a later date, attempt to call rn que.stion the provisions ot 
the metropolitan synod called to remedy the efiects of her negligence,. 
The decisrous of a Gregory or a Leo the Groat, of a Gelasius or an 
Innocent, prelates of holy hfc and unequalled wisdom, are accepted 
by the universal church; for, coming from such men, they caimol 
but be good. But who could recognize in the cruel and lustful popes 
of later days—^in John XII. or Boniface VII., “ monsters, as they 
were, of more than human iniquity "—anytiuiig else than “ Anti¬ 
christ .sitting in the temple of (joU and showing himself os God " ? 
Gerbert proceeds to argue that the church councils admitted the right 
of metropolitan synods to depose unworthy bishops, but contends 
that, even if an appeal to Rome were necessary, that appeal had 
been made a year belore without effect. 'This last clause prepares 
us to find liim shifting Iris position still farther at the council of 
Causey, where be advances the proposition that Jolin XV. was 
represented at St Basle by his legate Soguin, archbishop of Sens, and 
tliat, owing to this, the decrees of the latter coimcil had received the 
papal sanction, bar firmer is tire tone ot his later letter to the same 
archbishop, where he contends Irom historical er’irionce that Uie 
papal judgment is not infalhblc, and encourages his brother Jirelate 
not to fear excommunication in a righteous cause, for it is nof in the 
power even ol the successor of Peter " to separate an innocent priest 
irom the love ot Christ." 

Besides being the most distinguished statesman, Gerbert was also 
the most accomplished scholar ol his age. But in tliis aspect he is 
rather to be regarded as the diligent ex])o.sitor of other men’s views 
than as an original thinker. Except as regards philo.sopliical and 
religious speculation, has writings show a range of interest and 
knowledge quite unparalleled in tliat generation. His pupil Richer 
lias left us a detailed account of liis system of teaching at Reims. 
So far as the trivium is concerned, his text-books were VicUirinus’s 
tran.slatioii of Porphyry’s Jsagoge, Aristotle’s Calegmia, and Cicero's 
Topics with Manlius's Commentaries. Prom dialectics he urged- liis 
pupils to the study of rhetoric; but, recognizing the necessity of a 
large vocabulary, he accustomed them to read the T..atin poets wjUi 
care. Virml, Statius, Terence, Juvenal, Horace, Persius and Lupan 
are specially named as entering into a course ol training which was 
rendered more stimulating by a free u.se of open discussion. More 
remarkable still were his methods of teaclung the quadrivium. 
T o as.sist his lectures on astronomy he constructed elaborate globes 
of the terrestrial and celestial spheres, on which the course of tlic 
planets was marked; for facilitating arithmetical and perhaps 
geometrical processes he constructed an abacus with twcii^-seven 
divisions and a thousand counters of horn. A younger contemporary 
.speaks of his having made a wonderful clock or sun-dial at Magdeburg; 
and we know from his letters that Gerbert was accustomed to ex¬ 
change his globes for MSS. of those classical authors that his own 
library did not contain. More extraordinaiy still was his knowledge 
of music—an accomplishment which seems to have been his earbest 
recommendation to Otto 1 . Probably he was beyond his age in this 
science, for we read of Garanmus, his first tutor at Reims, whom he 
attempted to ground in this subject: " Artis difficultate victus, a 
musica rejectus est." Gerbert's letters contain more than one 
allusion to organs wlrich he seems to have constructed, and William 
of Malmesbury has preserved an account of a wonderful musical 
instrument still to be seen in his days at Reims, which, so far as the 
English chronicler’s words can be made out, seems to refer to an 
organ worked by steam. The .same historian tells us that Gerbert 
borrowed from the Arabs (^raceni) the abacus with ciphers (see 
Numbhals). Perhaps Gerbert’s chief claim to the remembrance ol 
posterity is to he found in the care and expense with which he gathered 
together MSS. of the classical writers. His love for literature was a 
passion. In tlie turmoil of his later life lie looked hack With regrrt 
to his student days; and " for all his troubles philosophy was his 
only cure." Everywhere—at Rome, at Troves, at Moutior-en-Der, 
at Gerona in Spain, at Barcelona—he had friends or agents to procure 
him copies of the great Latin writers for Bobbin or Reims, To the 
abbot of Tours he writes that he is " labouring assiduously to form a 
library," and " throughout Italy, Germany and Lorraine (Belgica) 
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is spending sumS'Of money in the acquisition oi MSS/' It is 
notewortiiy, however, that Gerbert never writes for a copy of one of 
the Christian fathers, his aim being, seemingly, to preserve the 
fragments of a fasUperisliing secular I.^tin literature. Despite his 
resid^ce on the Spanish mark, he shows no tokoa of a knowledge of 
Arabic, a fact which is perhaps suhici<mt to overthrow the statement 
of Adhemar as to his having studied at Cordova. There is hardly a 
trace to be found in his writings of any acquaintance with Greek. 

So remarkable a character as tliat of Gerbert left its mark on the 
age, and fables soon began to cluster round his name. Towards 
the end of tlie nth century Cardinal Benno, the opponent of Hilde¬ 
brand, is said to have made lum the hrst of a long line of magician 
popes. Ordericus VitaUs improves this legend by details of an inter¬ 
view with the devil, who propJiesiud Gerbert's tlu^efold elevation in 
the iamous hue that Gerbert’s contemporaries attributed to the pope 
lumself; ^ ^ 

Transit in R. Gerbertus in R. post papa vigeus R. 

A few years later WiUiam of Malmesbury adds a love adventure at 
Cordova, a comjjact witji the devil, the story of a speaking staiue 
that foretold Gerbert's death at Jerusalem—a prophecy fulfilled, 
somewhat as in tlie case of Henry IV. of England, by lus dying in 
tlie Jerusalem church of Rome—and that imaginative story of the 
statue witli the ktgend " Strike here," which, after liaving found its 
way into the Gesta liomanorum, has of late been revived in tlie 
Earthly Paradise. 

Gerliert’s extant works may be divided into five classes, (a) A 
collection of letters, some 230 in number. These are to lie found for 
the most part iii an iitJi-ceutury MS. at Leiden. Otlier important 
MSS. are those of the BarU^rini Library at Rome (late lOtJi century), 
of Middlchill (17th century), and of St Peter's abbey, Salzburg. 
With tlie It'tters may be grouped the papal decrees of Grfirbert when 
Silvester II. {h) The Acta concilii Hcmensis ad Sanctum Basolum, a 
detailed account of the proceedings and discourses at the great 
council of St Basle; a shorter account of his apologetic speeches at 
the councils of Mouzon and Causey; and araits of tlic decrees of 
two or tliree other councils or imperial constitutions promulgated 
when he was archbisJiop of Ravenna or pope. The important works 
on the three above-mentioned councils are to be found in Uic iitli- 
century Leiden MS. just alluded to. (r) Gerbert's tlieological works 
comprise a Sermo ae informatwne episcoporum and a treatise en¬ 
titled De corpora at sanguine Domini^ both of very doubtful authen¬ 
ticity. {d) Of his philosojiixical works we only have one, Libellus de 
raiionali at ratione m<#, written at the request of Otto HI. and pre¬ 
served in an 11th-century MS. at Paris. (/') His mathematical works 
consist of a licgula dc abaco computi, of which a izth-century MS. 
is to be found at the Vatican ; and a Libellus de numerorum dtvistone 
(nth- and 12th-century MSS. at Romo, Montpellier and Paris), 
dedicated to his friend and correspondent Constantine of Fleury. 
A long trctitise on geometry, attributed to Gerbert, is of somewliat 
doubtful authenticity. To tliese may be added a very short dis¬ 
quisition ou the same subject addressed to Adalbold, and a similar 
one, on one of his own spheres, addressed to Constantine, abbot of 
Micy. Ail the writings of Gerbert arc collected in the edition of 
A. Ollcris (Clermont, 1807). (1*. A. A.) 

Silvester III. When Boniface IX. was driven from Rome 
early in January 1044, John, bishop of Sabina, was elected in 
his stead and took the title of Silvester III. Within three months 
Boniface returned and expelled his rival. Nearly three years 
later (December ^46) the council of Sutri deprived liim of his 
bishopric and priesthood. He was then sent to a monastery, 
where he seems to have died. 

SlliVESTRE, PAUL ARMAND (1837-1901), French poet and 
conteur, was bom in Paris on the i8th of April 1837. He studied 
at the Ecole polytechnique yvilh the intention of entering the army, 
but in 1870 he entered the department of finance. He had a 
successful official career, was decorated with the l..egion of 
Honour in 1886, and in 1892 was made inspector of fine arts. 
Armand Silvestre made his entry into literature as a poet, and 
reckoned among the Parnassians. His volumes of verse 
include: Runes neuves et vieiUes (1866), to which George Sand 
wrote a preface; L« Renaissances (1870); La Chanson des 
heures (1878); Le Chemin -des etoiles (1885), &c. The poet was 
also a contributor to Gil Bias and other Parisian journals, 
distinguishing himself by the licence he permitted himself. To 
these “absences” from poetry, as Henri Chantavoine calls 
them, belong the seven volumes of La Vie pour rite (1881-1883), 
Contes pantagrueliques et galants (1884), Le Livre des joyeusetL 
(1884), Gauloiseries nottve^s (1888), &c. For the stage te wrote 
in many dificrent manners: 5a^A9(i88i),adrama; Henry Vlll 
(1883), with L£once D6troyat, music by Saint-Saens; and the 
Dromes sacris (1893), religious pictures after 14A- and isth- 
century Italian painters, with music by Gounod. An account of 


his varied and someviiat incongruous production is hardly com- 

{ ilete*without mention of his art criticism. Le Nu au Salon 
1888-1892), in Hvi volgraes, with numerous illu.strations, was 
followed by other volumes of the same type. died at Toulouse 
on the 19th of I'ebru%ry 1901. 

SILVESTRE DE SAOY, ANTOINE ISAAC, Bakon (1758-1838), 
French orientalist, was born in Paris on the 21st of Septemb^ 
1758. His father was a Parisian notary named Silvestre, and the 
additional name of de Sacy was taken by tlie younger son after 
a fashion then common with the Paris bourgeoisie. From the 
age of seven years, when he lost his father, he was educated in 
the closest seclusion by his mother. In 1781 he was appointed 
councillor in the cour des nwnnaies, and was advanced in 1791 
to be a commissary-general in the same department. De Sacy 
had successively acquired all the Semitic languages, and as a 
civil servant he found time to moke himself a great name as an 
orientalist. He began successfully to decipher the Pahlnvi 
inscriptions of the Sassanian kings (1787-1791).* In 1792 he 
retired from the public service, and lived in close seclusion in a 
cottage near Pans till in 1795 he became professor of Arabic in 
the newly founded school of living Eastern languages. The 
interval was in part devoted to the study of the religion of the 
Druses, which was the subject of his last and unfinished work, 
the Expose de la religion des Druzes (2 vols., 1838). Since the 
death of Johann Jakob Reiske Arabic learning hod been in a 
backward state. In the Grammaire arabe (2 vols., 1st ed. 1810, 
2nd ed. 1831) and the Chrestomathie arabe (3 vols., 1806), together 
with its supplement, the Anthologie grammaticale (1829), De Sacy 
supplied admirable text-books, and earned the gratitude of later 
Ambic students. In 1806 he added the duties of Persian pro¬ 
fessor to his old chair, and from this time onwards his life was 
one of increasing honour and success, broken only by a brief 
period of retreat during the Hundred Days. He was perpetual 
^etary of the Academy of Inscriptions from 1832 onwards; 
in 1808 he had entered the corps Ugislatif ; he was made a baron 
in 1813 ; and in 1832, when quite an old man, he became a peer 
of France and was regular in the duties of the chamber. In 1815 
he became rector of the university of Paris, and after the second 
restoration he was active on the commission of public instruction. 
With Abel R6musat he was joint founder of the Socieii asiaiique, 
and was inspector of oriental types *t the royal printing press. 
De Sacy died on the 21st of Februa^ 1838. 

.Among Ills other works are ills edition of Hariri (1822, and edition 
by Rcinaud, 1847,1855), with a selected Arabic commentary, and of 
the Alfiya (1833), and his Calila et Dimna (1810), — the Arabic 
version of that famous collection of Buddhist animal tales which has 
been iii various forms one of the most popular books of tlie world. 
A version of Abd-AUatil. Relation arabe sur iEgypUf and essays on 
the history of the law of property in Egypt since the Arab conquest 
(1805-1818). To biblical criticism he contributed a memoir on the 
Samaritan Arabic of the Pentateuch {Mim. Acad, des Inscr. vol. 
xlix.), and editions of the Arabic and Syriac New Testaments for the 
British and Foreign Bible Society. Of the brilliant teachers who 
went out from his lecture-room may be mentioned Proftessor 
Heinrich I.ebeiecbt Flei.schcr (1801-1888), who contributed elabor¬ 
ate notes and corrections to the Grammaire arabe IKleinere Schritten, 
vol. i., 1885). 

SILVESTRINES, or Sylvestkines, an order of monks under 
the Benedictine rule, founded 1231 by St Silvester Gozzolini. 
He was bom at Osimo near Ancona and held a canonry there. 
About 1227 he resigned it to lead an austere eremitical life. 
Disciples came to him, and in 1231 he built a monastery at 
Montefano. The rule was tlie Bmedictine, but as r^ards 
poverty in external thii^s, far stricter than the Benedictine. 
The order was approved in 1247 by Innocent IV., and at 
Silvester’s death in 1267 there were deven Silvestrine monasteries. 
At a kter date there were 56, mostly in Umbria, Tuscany and the 
MarA of Ancona. In 1907 there were nine Silvestrine houses, 
one in Rome, and about 60 choir monks. Since 1855 they 

* A communication to Eiclihora on the Paris MS. of the Syro- 
Hexaplar version of TV. Kmga formed the basis of a paper in the 
latter a Reperlurium, vol. vii. (1780). This was de Safcy's literary 
debut. It was followed by text and translation of the letters of the 
Samaritans to Jos. Scaliger (Ibid. vol. xiii., r783) and by a series of 
essays on Arabian and Persian history in the Mecueil ot the Academy 
of Inscriptions and in the Notices et extraits. 
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have hffd a house and a mission in Ceylc*i. The order lias no 
history. The habit is blue. , 

Sec Hclyol, Hislom des ordres religievn (1718), vi. c. 21; Max 
Heimbuuher, Ordun u. Kongregationen (1907), i. § 30; Wetzer u. 
Weltc, Kirckenlexicon (cd. 2). (E. C. B.) 

8IMANCA8, a town of Spain, in the province of Valladolid ; 
8 m. S.W. of Valladolid, on the road to Zamora and the right 
bank of the river Pisuerga. Pop. (1900) 1129. Simancas is a 
town of great antiquity, the Roman ^ptimanca, with a citadel 
dating from the Moorish occupation in the 9th century, a fine 
bridge of seventeen arches, and many remains of old walls. 
In 934 it was the scene of a bloody battle between the Moors 
and Christians. The dtadel is now the Archive General del 
Reino, to which the national archives of Spain were removed 
by order of Philip II. in 1563. Tlieir transference thither was first 
suggested to Charles V. by Cardinal Ximenes or Cisneros (d. 
1517). The extensive alterations were made by three celebrated 
16th-century architects, Juan de Herrera, Alon.so Berruguete and 
Juan Gomez de Mora ; the arrangement of the papers was en¬ 
trusted to Diego de Ayala. They occupy forty-six rooms, and 
are arranged in upwards of 80,000 bundles(33,ooo,ooodocuments), 
including importan t private as well as state papers. The archives 
of the Indies were transferred in 1784 to the Lonja of Seville 
(?.».). Permission to consult the documents at Simancas can 
be readily obtained. 

SIMBIRSK, a government of E. Russia, on the r^ht bank of 
the middle Volga, with the government of Kazan on the N., 
Samara on the E., Saratov on the S., and Penza and Nizlmiy- 
Novgorod on the W. It has an urea of 18,095 sq. m. and occupies 
the E. of the great central plateau of middle Russia. Its higher 
parts range from 750 to 1000 ft. above the sea, and form the 
Zhegulev range of hills, which compels the Volga to make its great 
bend at Samara. In the W. a broad depression, traversed by 
numerous rivers and stroims, extends along the l^t bank of tire 
Sura. The Volga flows for 300 m. along the E. boundary, separat¬ 
ing Simbirsk from Samara. The shallow Sviyaga rises in the 
Samarskaya Luka Hills and flows parallel to the Volga, at a 
distance of 2 to 20 m. but in the opposite direction. The Sura, 
also flowing N., drains the W. of Simbirsk; it is navigable for 
more than 270 m. A few lakes and marshes exist in the W. 
The climate is severe, and the extremes are great. At the city of 
Simbirsk the average temperature is but the thermometer 
sometimes reaches 115° and frosts of -47° F. are not un¬ 
common ; the average rain and snowfall is only 17-6 in. In 
respect to the geology, all systems, Ixginning with the Carbon¬ 
iferous, are represent^ in the government. The exact age of 
the “ Variegated Marls,” the subject of animated polemics 
among Russian geologists, remains problematic, but the inquiries 
of Professor Pavlov have definitely settled the geological age of 
the Jurassic formations. Triossic deposits appear in the N.; 
Carboniferous and Cretaceous predominate in the E. of the 
province, where they are covert in many places by Tertiary 
deposits; Chalk and Eocene deposits crop up chiefly in the 
W. and the Chalk in the S. Post-Plioccne deposits, containing 
bones of the mmnmoth and otlier extinct mammals, overlie 
the older formations. Sulphur, asphalt, salt, ochre, and iron- 
ore are extracted, as well as various building stones. 

The estimated pop. in 1906 was 1,783,000. Nearly all the 
inhabitants either belong to the Ru.ssian Orthodox Church or 
are Nonconformists, there being only 145,000 Mussulmans. 
The greater number (about two-thirds) are Great Russians, 
the remainder bein^ Mordvinians (12 %), Chuvashes (8 %), 
and Tatare (8 %), with about 1000 Jews. The Mordvinians are 
settled dhiefly in the N.W., in Ardatov and Alatyr, and on the 
Volga in Sengilei; the Chuvashes make about one-third of the 
population of the districts of Buinsk and Kurmysh, contiguous 
to Ko^ ; the Tatars wmstitute about 35 % in Buinsk and 
18 % in Sengilei. The villages in Simbirsk are large, many of 
them having 3000 to 5000 inhabitants. The government is 
divided into eight districts, the chief towns of whidi are Simbirsk, 
Alatyr, Ardatov, Buinsk, Karsun, Kurmysb, Sengilei and 
Syzran. | 


Scliool garUens and school farms have been widely introduced, 
while bee-keeping is taught in over 50 schools. Owing to the efforts 
of the lemstvos (local councils), sanitation is well looked after. Agri¬ 
culture is the principal occupation. Out of the total area the 
peasant village conmiunities hold 40 %, private owners zo %, ^e 
imperial domains 5 %, and the towns and the crown 0-6 %. The 
area under forests amounts to 30 % of the whole and over 50 % is 
under cultivation. The peasants are rapidly buying land in con¬ 
siderable quantities. Most of their allotments (more than 76'%) are 
cultivated, and besides what they own they rent over 500,000 acres 
from private owners. The principal crops are wheat, rye, oats, barley 
and potatoes. Good breeds of horses arc kept, and considerable 
numbers arc exported. Fishing (sturgeon) is earned on in the Volga 
and tlie Sura, timber trade in the N. and shipbuilding on the Sura. 
Domestic trades give employment to over 15,000 persons; carts, 
sledges, wheels and all sorts ol wooden wares are made in the villages, 
as also felt goods, boots, gloves, caps, handkerchiefs, ropes and 
fishing-nets, all extensively exported. The factories enroloy less 
than 20,000 persons. They comprise mainly cloth mills, flour-mills 
and distilleries, with tanneries, glass, oil and starch works. There 
arc 8z lairs, the most important of which are held at Simbirsk, 
Syzran and Karsun. There is a considerable export trade in grain, 
mo.stly rye, and in flour. 

The first Russian settlers made their appearance in the 
Simbirsk region in the 14th century, but did not go E. of the 
Sura. Not till two centuries later did they cross that river 
and the district begin to be peopled by refugees from Moscow. 
Tlie Zhegulev Mountains in the S. still continuing to be a place 
of refuge for the criminal and the persecuted, the town of 
Simbirjik was founded in 1648, with a string of small forts 
extending to the Sura. The region thus protected was soon 
settled, and, as the Russian villages advanced farther S., 
Syzran was founded, and a second Hne of small forts to the 
Sura was erected. The aboriginal Mordvinians rapidly lost 
their etlinographical individuality, especially since the middle 
of the 19th century. (P, ,a. K. ; J. T. Be.) 

81 MBIRSK, a town of Russia, capital of tte government of 
the same name, 154 m. by the Vo%a S.S.W. from Kazan, between 
the Volga and the Sviyaga. Pop. (1897) 44,111. It is one of 
the best built provincial towns of Russia. It is an episcopal 
see of the Orthodox Greek Church. Tlie central part of Simbirsk 
—tlie Crown (Fenefa), containing the cathedr^ and tlie best 
honses—is built on a hill 560 ft. above the Volga. Adjoining 
tliis is the commercial quarter, while farther down the slope, 
towards the Volga, are the .storehouses and the poorest suburbs 
of the city; these last also occupy the W. slope towards the 
Sviyaga. There are tliree suburbs on the left bank of the Volga, 
communication with them being maintained in summer by 
steamers. A great fire liaving destroyed nearly all the town 
in 1864, it has been built again on a new plan, though still mostly 
of wood. The cathedral of St Nicholas dates from 1712. The 
new cathedral of the Trinity was erected in 1824-1841 in com¬ 
memoration of the French invasion of 1812. The historian 
Karamzin (bom in 1766 in the vicinity of Simbirsk) has a 
monument here, and a public librarj' bearing his name contains 
about 15,000 volumes. The trade is brisk, com being the principal 
item, while next come potash, wood, fruits, wooden wares and 
manufactured produce. Simbirsk fair has a turnover of £650,000 
annually. The city was founded in 1648, and in 1670 endured 
a long siege by the rebel leader Stenka Razin. 

SIMCOE, JOHN GBAVE8 (1752-1806), British soldier and 
first lieutenant-governor of Upper Crniuda, was bom at Cotter- 
stock, Northumberland, Englmd, on the 25th of February 
1752. His father, John Simcoe, who was a captain in the Royal 
Navy, died in 1759, and his only brother was drowned in early 
youth. During Simeoe’s childhood the family removed to 
Exeter. He was sent to Eton at the age of fourteen, and three 
years later entered Merton College, Oxford. After two years of 
college life, he became ensipi in the 35th regiment, first seeing 
active service at Boston m 1775, and remaining in America 
during the greater part of the Revolutionary War. In 1776 
he secured command of the Queen’s Rangers with the rank of 
major. His military career in America ended with the surrender 
of Cornwallis at Yorktown (Oct. 19, 1781). He returned to 
England on parole, and for the next ten years divided his time 
between London and his family estate in Devon. In December 
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1782 he married EKzabeth Posthuma, only diild of Colonel 
Thomas Gwillim of Old Court, Herefordshire. In 1790 he was 
elected member of parliament for St Mawes in Cornwall, and 
at the close of his first session was appointed lieutenant-governor 
of the new province of Upper Canada created under the Con¬ 
stitutional Act of 1791. He reached Kingston, Upper Canada, 
on the 1st of July 1792. There the first council was assembled, 
the government of the new province proclaimed, and tl»e oaths 
of office taken. Immediately afterwards preparations were made 
for the election of the first house of assembly, which opened at 
Newark near the mouth of the Niagara river, on the 17th of 
September 1792. Simeoe’s ideas of colonial government were 
dominated by military and aristocratic conceptions quite 
unsuited to the pioneer conditions of Upper Canada. Thus, 
while his administration was characterized by the most dis¬ 
interested devotion to what he conceived to be for the best 
interests of the province, it was rendered ineffective by the 
impracticable character of his projects and the friction which 
developed between himself and Ix)rd Dorchester, tlie governor- 
general. He left Canada in September 1796, and was immediately 
afterwards sent on a mission to San Domingo, from which, 
however, he returned in a few months on account of ill-hcalth. 
In October 1798 he was promoted to the rank of lieutenant- 
general, and appointed colonel of the 22nd foot. During 
1800-1801 he was in command at Plymouth. Desiring more 
active service, he was designated commander-in-chief for India to 
succeed Lord Lake, but buore taking the appointment his health 
broke down and he died at Exeter on the a6th of October 1S06. 

See O. C. Scott. John Graves Simeot (1905). 

SIMEON, in the Old Testament, the name of a tribe of Israel, 
named after the second son of Jacob by I.^ah (Gen. xxix. 33). 
According to Gen.xxxiv., the brothers Simeon and Levi massacred 
the males of Shechem to avenge the violation of their sister 
Dinah (“ judgment ”) by Shechem the son of Hamor. Jacob 
disavowed the act, and on his deathbed solemnly cursed their 
ferocity, condfcmning the two to be divided m Jacob and 
scattered in Lsrael (xlix. 5-7). .Subsequently tlie priestly Levites 
are found distributed throughout Israel without portion or 
inheritance (Deut. xviii. 1, Josh. xiii. 14). The career of Simeon, 
on the other hand, raises numerous questions. Simeon is reckoned 
among the N. tribes in 2 Chron. xv. 9, xxxiv. 6, but is elsewhere 
assigned a district in S. Palestine, the cities of which are other¬ 
wise ascribed to Judah (cf. Josh. xix. 1-9 with xv. 26-32).^ 
A gloss in 1 Chron. iv. 31 (which breaks the connexion) states 
that the latter was their seat in David’s time, but there is no 
support for this in other records ^see 1 Sara, xxvii., xxx.). In 
fact, Simeon is not mentioned in the “ blessing erf Moses ” 
(Dout. xxxiii., see S. R. Driver, Deut. p. 397 scq.), or in the 
stories of the “ judges ”; and notwitl«tanding references to 
it in the chronicler’s history of the monarchy, it is not named in 
the earlier hooks of Samuel and Kings. But is Gen. xxxiv. to 
be taken literally ? Shechem is the famous holy city, Hamor a 
well-known native family, Jacob talks of hiraseU as being “ few 
in number,” and the deeds of Simeon and Levi are those of 
communities, not of individuals. What historical facts are thus 
represented, and how they are to be brought into line with the 
early history of Israel, are problems which have defied solution 
(see J. Skinner, Genesis, p. 421 seq.). It is conjectured that 
Dinah represents a clan or group (cf. Dan) which settled in 
Shechem and was exposed to danger (r.g. oppression or absorp¬ 
tion); the tribes Simeon and L^ intervened on its behalf, 
the ensuing massacre wa.s avenged by the Canaanites, and the 
two were broken up. These events would belong to an early 
stage in the invasion of Palestine by the Israelites (i5th-J3th 
century B.C.), perhaps to a preliminary settlement by die 
“ sons” of I^h (Reuben, Simeon, Levi and Judah), previous 
to (be entrance of the “ son ” of Rachel, Joseph, the “ father ” 

1 It Is difficult to determine whether the writers included Simeon 
among the ten N. tribes (2 Sam. xix. 43, i Kings xi. 31, 35) which are 
contrasted with the one (Judhh, i Wngs xi. 32,36, m 20), or two 
(plus Benjamin; ih. xii. 21-23) which remained faithful to the 
Davidiedj^sty. 1 


of ^hraim and Mhnasseh.’ The internal biblical avideBce 
has llirced all independent investigators to adopt some recon¬ 
struction, but the ^ov» theory is m many respects precarious.' 
It may explain the disappearance of a secular tribe of Levi, 
but not the rise of the sacred Levites. Even in Judges ix. 28 
Shechem is still held by the family of Hamor (cf. Gen. xxxiii. 
19), and if Simeon was scattered and divided at an early date, its 
appearance in tradition many centuries later is inexplipible. On 
the other hand, the latter feature is significant for its vitality 
in post-exilic traditions. Gen. xxxiv. and the narratives upon 
which the above reconstruction depends are preserved by 
compilers of tlie 6U1 century and later, and the correlation 
of Simeon and Levi points to a time when the latter had 
at length become the recognized eponym of the well-known 
ecclesiastical body. ' 

Gen. xxxiv. has been heavily revised and is in a post-exUic dress. 
The original story must have concerned Simeon and Levi alone 
(vv. 25 seq., 30, cf. xlix. 7), but it has been adapted to tribal[history. to 
the spoliation of Shechem by all the " sons '' of Jacob (xxxiv. 27-29). 
Both forms have lost their true sequel, and when Jacob and his sons 
journey S. they are protected from pursuit by a,mysterious panic 
which seizes the district (Gen. xxxv. ^). As the narrative now 
stands, the conduct of Simeon and Levi is judged far less unfavourably 
than in Jacob’s curse, and the editor evidentiy shared that aversion 
from foreign marriages (especially witli the Samantans of Shechem) 
which is characteristic of the post-oxihe age (cL Nch. xiii. 27-29). 
It is the attitude of the story of the zeal of Plunehas (Num. xxv. 1-15), 
and of the terrible extermination of Midian (ib. xxxi.), and-it becomes 
more pronounced as early Judaism extolled the two brothers.* 
In these circumstances the original narrative ^ scarcely be re¬ 
covered, and one can only point to the traditions of the Levites 
(#•"■ § 3) and the hints of fierce religious reforms wliicli, in certain 
circles and at an intermediate stage in the literary growth of the bibli¬ 
cal sources, were condemned. In fact, the Levites are connected by 
the genealogical evidence with S. Palestine, the district wiiich is 
associated with the scene of their divine selection, with the seat of 
the tribe Simeon, and with the life of Israel around Kadesh previous 
to Joshua’s invasion. Herein lies the peculiar complexity of the 
problem. Underlying Gen. xxxiv. and other portions of Genesis 
may be rexognize'd the tradition of a setUomeat of Jacob, which 
belongs to a cycle quite independent of the descent into Egypt and 
the Exodus (cf. E. Meyer, op. cti., and J. Skuuier, Genesis, p. 418). 
But the story of the enteance of Jacob and his " sons " finds a paralim 
in the entrance of the tribes under Joshua and in tlie S. move of 
Judah and Simeon (see Genbsis). With the conquest of Zephath 
(renamed Hormah, Judg. i. 17) by these tribes, compare not only 
Judali’s settlement (Gen. xxxviii., cf. Skinner p. 450), but also that 
of Simeon (Gen. xlvi. 10), and tlie related tradition that Simeon 
married a Zephatliite (Jubilees, xliv. 13). t Chron. iv. 39 Mq. men¬ 
tions a Simeonite occupation of Gedor, or rather Gerar, which would 
bring this tribe into the district of Kadesh (cf. Cim. xx. l seq., 
XXVI. i), and adds a raid upon Mount Seir (Edom) ending in the over¬ 
throw of Amalek (i Chron. iv. 39-43).' S. Palestine, associated with 
Abraiham, Isaac and Jacob, and with the separation of the non- 
Israelite Ishmael and Esau (Edom), is the district whence Jacob de¬ 
parted to his Aramaean relatives (Gon. xxviii. s<m.). llunnah, too, 
IS the scene of an Israelite victory in the story 01 the Exodus (Num 
xxi. 1-3), and is connected with evidence suggesting that this 
victory at tlie very gate of the promised land belongs to a tradition 
of some movement from Kadesh into Judah (Wmlhausen, G. F. 
Moore, H. P. Smitti, and others; see Exodus, The), The other 
tradition, that tlie Israelites were defeated there by Amalekites and 
Canaanites, explains the detour by Edom and Moab (ih. XW- 25, 
40-45), and the appearance of the tribes E. of the Jordam to invade 
the kind of their ancestors. Obviously these represent fundament¬ 
ally differing views, which cannot be woven into a single outline; 
and they cannot be isolated from more profound questums which 
really affect all ordinary conceptions of the structure of btblical 
history. 

See S. A. Cook, Amer. Joum. ef Theol. xiii. 370-388 (1909) ’> 
Jews, §§ 5-8,22 ; Lkviieb : Palestine ; History. (S. A. C.) 


' So in general, the favourite inteipretatian (WeUhausen, Stade, 
Guthe and many others) with some variation of detail, see especially 
Gunkel's commeutaiy (Handhommentar, igoi, pp. 335 sqq.). 

• See tlie instructive study by E. Meyer, Dte fsraeliten uni ihre 
NachbarstSmme (1906), pp. 409-428 (esproially his criticisms, p. 421 
seq.); cf. also I. Benzinger, Nser. Arckdoh^ (1907), PP- 345 sqq- 
(whose astral interpretation of the narrative, however,’ is quite 
inadequate). 

* See Judith ix. 2, Philo, De Migr. Abrahami.ja.uiA, for fuller 
details of the trend of Jewish opinion, R. H. CharlM, Book of 
Jubilees, p. 179, id., “ Test, of xii. Patriarchs," p. ss. 

' On these wars, see the criticUimB of H. W. Hogg in his elaborate 
study, of SiineoD, Smey. Bib. col. 4524-34. 
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BIMEON (or Symeon) OF DtnEtHAM(dt after 1129), English 
chronicler, embraced the monastic life before the year* 1083 
in the monastery of Jarrow; but only 'Inadc his profession at a 
later date, after he had removed with the rest of his community 
to Durham. He was author of two historical works which are 
particularly valuable for northern affairs. He composed his 
Historia ecdfsiae Dunelmensis, extending to the year 1096, 
at some date between 1104 and 1108. Tlie original manuscript 
is at Durham in the library of Bishop Cosin. It is divided into 
four books, which are subdivided into chapters; the order of 
the narrative is chronological. There are two continuation.s, both 
anonymous. The first carries the history from 1006 to the death 
of Ranulf Flambard (1129); the second extends from 1133 to 
1144. A Cambridge MS. contains a third continuation covering 
the years 1141-1154. About 1129 Simeon undertook to write 
a Historia regum Anglorum et Dacorum. This begins at the 
point where the Ecclesiastical History of Bede ends. Up to 957 
Simeon merely copies some old Durham annals, not otherwise 
preserved, which are of value for northern history ; from that 
point to 1119 he copies Florence of Worcester with certain 
interpolations. The section dealing with the years 1119-1129 
is, however, an independent and practically contemporaneous 
narrative. Simeon writes, for hi.s time, with ease and perspicuity; 
but his chief merit is that of a diligent collector and copyist. 

outer wriUiigs Itave been attributed to his pen, but on 110 good 
authority. They arc printed, along witli his undoubted works, in the 
Scriptures decern of Roger Twysden (1652). The most complete 
modern edition is that of Thomas Arnold (" Rolls " series, 2 vols., 
1882-1885). The value of the " Northumbrian Annals," which 
Simeon used for the Historia regum, has been discussed by J. 11. 
Hinde in the preface to his Symeonis Dunelmensis opera, vol. 1. pp. 
xiv. ff. (1868); by R. Pauli in Forschungen eur deutschen Geschichte, 
xii. pp. 137 sqq. (Gottingen, 1872) ; and by W. Stubbs in the intro- 
duefion to Hager oj Hoveden, vol. 1. p. x. (" Rolls " scries). Simeon’s 
works have been translated by J. Stevenson in Ids Church Historians 
oj England, vol. iii. part ii. (1855). (H. \V. C. D.) 

SIMEON, CHARLES (1759-1836), Ei^lish evangelical divine, 
was bom at Reading and educated at Eton and (Cambridge. 
In 1782 he became fellow of King’s College, Cambridge, and 
took orders, receiving the living of Holy Trinity, Cambridge, 
in the following year. He was at first so unpopular that the 
services were frequently iivterrupted, and he was often insulted 
in the streets. Having lived down this prejudice, he subsequently 
gained a very remarkable and lasting influence among the under- 
graduatesof the university. He became a leader among evangelical 
churchmen, was one of the founders of the Church Missionary 
Society, and acted as adviser to the East India Company in the 
choice of chaplaias for India. His chief work is a commentary 
upon the whole-Bible, entitled Horae homileticae (London, 1819- 
1820). He died on the J3th of November 1836. The “ Simeon 
Trustees ” were instituted by him for the purpose of acquiring 
church patronage in the interests of evangelical views. 

See Memoirs oj Charles Simeon, with a selection from his writiug, 
and correspondence, edited by tlic Rev. W. Cams (3rd cd., 1848) ; 
U. C. G. Moulc, Charles Simeon (Loudon, iHgs). 

SIMEON, JOSEPH JEROME, Comte (1749-1842), French 
jurist and politician, was- born at Abe on the 30th of September 
1749. His father, Joseph Sextius Simeon (1717-1788), had been 
professor of law and royal secretary for the parlement of Provence. 
J. J. Simdon followed his father’s profession, but he was outlawed 
for his share in the federalist movement in 1793, and only 
returned to France alter the revolution of Thermidor. In the 
council of the Five Hundred, of which he was now a member, 
he took the conservative side. In 17M, for protesting against 
the mvhsion of the chamber by P. F. (.. Augereau, he was im¬ 
prisoned until the i8th Brumaire (9th November). In the 
Tribunate he had an important share in the preparation of the 
Civil Cnde, being rewarded by a seat in the council of state. 
In 1807 he was one of the commissioners sent to organize the 
new kingdom of Westphalia, and was premier of King Jerome. 
^ served the Restoration as councillor of state and in the 
chamber of peers. In 1820 he was under-secretary of state 
for justice, and in the next year minister of the interior until 
the fall of the Richelieu ministry. A baron of the Empire 


and count at the second Restoration, he was admitted to the 
Academy of Moral and Political Science in 1832, and in 1837 
he became president of the Cour des Comptes. He died in Paris 
on the 19th of January 1842 in his 93rd year. 

His .son, Joseph Balthasar, Comte SimAon (1781-1846), 
entered the diplomatic service under the Empire. At the 
Restoration he was successively prefect of Var, Doubs and Pas 
de Calais. He was director-general of fine arts in 1828, and had 
a great reputation as a connoisseur and collector. 

SIMEON STYUTES, ST (390-459), the first and most famous 
of the Pillar-hermits (Gr. orCXos, pillar), was born in N. Syria. 
After having been expelled from a monastery for his excessive 
austerities, at thirty years of age he built a pillar six feet high 
on which he took up his abode. He made new pillars higher and 
higher, till after ten years he reached the height of sixty feet. 
On this pillar he lived for thirty years without ever descending. 
A railing ran round the capital of the pillar, and a ladder enabled 
his disciples to take him the necessaries of life. From his pillar 
he preached and exercised a great influence, converting numbers 
of heathen and taking part in ecclesiastical politics. The facts 
would seem incredible were they not vouched for by Theodoret, 
who knew him personally {Historia religiosa, c. 26). Moreover, 
Simeon had many imitators, well authenticated Pillar-hermits 
being met with till the i 6 th century. 

The standard work on the subject i.s Les Slylites (1895), by H. 
Duleliuye, the liollaiidist; lor a summary .see the article " Sauleii- 
lieiUge," in Herzog’s liealeniyklo/'uUie (ed. 3). On Simeon see Th. 
N61dokc’s Sketches from Eastern History (1892), p. 210, and the 
DtcUonarv of Christian Biography. (E. C. E.) 

SIMFEROPOL, a town of Russia, capital of the government 
of Taurida, in the S. of the Crimen, 78 m. by rail N .E. of Sevastopol 
and 800 from Moscow. Pop. (1897) 60,876. It occupies an 
admirable site on the N. slopes of the Chatyr-dagh Mountains, 
and is divided into two parts—the European, well built in stone, 
and the Tatar, with narrow and filthy streets peopled by some 
7000 Tatars and by Jews. Although it has grown since the rail¬ 
way brought it into connexion witli the rest of the empire, it 
still remains a mere administrative centre. ItistlMseeofa bishop 
of the Orthodox Greek Qiurch and the headafbartirs of the 7th 
Russian army corps. There are a museum and monuments to 
Dolgoruki, conqueror of the Crimea, and to the empress (Catherine 
II. (1890). ’I'he town is famous for its fruit. 

In the neighbourhood stood the small fortress of Napoli, 
erected by the ruler of Taurida some hundred years before the 
Christian era, and it existed until the end of the 3rd century. 
Afterwards the Tatar settlement of Ak-mechet, which in the 
17 th century was the residence of the chief military commander 
of the khan, had the name of Sultan-serai. In 1736 it was taken 
and burnt by the Russians, and in 1784, after the conquest of 
the Crimea by the Russians, it received its present name and 
became the capital of Taurida. 

SIMLA, a town and district in British India, in the Delhi 
division of the Punjab. The town is the summer residence of 
the viceroy and staff of the supreme government, and also of 
the Punjab government. It is 58 m. by cart-road from the 
railway station of Kalka, which is 1116 m. from Calcutta. A 
metre-gauge railway, 68 m. long, was opened from Kalka to 
Simla m 1903. The population in 1901 was 13,960, but that 
was only the winter population, and the summer census of 1904 
returned the number of 35,250. ’The sanatorium of Simla 
occupies a spur of the lower Himalaya, running E. and W. for 
about 6 m. The ridge culminates at the E. in the eminence of 
Jokko, in the vicinity of which bungalows are most numerous; 
the viceregal lodge stands on Observatory Hill. The E. of the 
station is known as Chota Simla and the W. as Boileauganj. 
The situation is one of great beauty; and the houses, built 
separately, lie at elevations between 6600 and 8000 ft. above 
sea-level. To the N., a beautiful wooded spur, branching 
from the main ridge, !.■; known as Elysium. Three miles W. is 
the cantonment of Jutogh. I’he minor sanatoria of Kasauli, 
Sabathu, Dagshai and Sdlon lie some distance to the S. The 
first European house at Simla was built in 1819, and the place 
was first visited by a governor-general in 1827. It has gradually 
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become the pennanent headquarters of many of the official 
establishments. During the season Simla is the focus of Indian 
society ; and viceregal and other balls, and entertainments of 
every description, are frequent. Simla is the headquarters of 
a volunteer rifle corp.s, and there are numerous libraries and 
institutes, of which the chief is the United Serviee Institution, 
with a subsidy from government. The two chief medical 
institutions are the Kipon and Walker hospitals. There are a 
theatre, concert room and numerous churches. Educational 
institutions include Bishop Cotton’s school for boys, the Mayo 
industrial school for girls, several aided schools for European 
buys and girls, and two Anglo-vernacular schools for natives. 
The Lawrence military asylums are at Sanawar, near Kasauli. 

The District of Simla has an area of loi sq. m., and had 
a population in 1901 of 40,351. The mountains of Simla and the 
surrounding native states compose the S. outliers of the great 
central chain of the E. Himalaya. Tliey de-scend in a gradual 
series from the main chain to the general level of the Punjab 
plain, forming a transverse S.W. .spur between the great basins 
of the Ganges and the Indus. S. and E. of Simla the hills 
between the Sutlej and the Tons centre in the great peak of 
Chor, 11,982 ft. above sea-level. Throughout all the hills 
forests of deodar abound, while rhododendrons clothe the slopes 
up to the limit of perpetual snow. The principal rivers are the 
Sutlej, Pabar, Giri, Gambhar and Sarsa. 

The acquisition of the patches of territory forming the district 
dates from various times subsequent to the close of the Gurkha 
'War in 1816, which left the British in possession of the whole 
trad of hill-country from the Gogra to the Sutlej. Kumuon 
and Dehra Dun were annexed to the British dominions; but 
the rc.st, with the exception of a few localities retained as military 
posts and a portion sold to the raja of Patiala, was restored to 
the hill rajas, from whom it had been wrested by the Gurkhas. 
Garhwa! state became attached to the North-We.stern Provinces; 
but the remaining principalities rank among the dependencies 
of the Punjab, and arc known collectively as the Simla Hill 
States, under the superintendence of the deputy - commissioner 
of Simla, subordinate to the commi.ssioner at Umballa. The 
chief of the Simla Hill State,s—which numlier 28 in all—are 
Jubbal, Bashahr. Keonthal, Baghal, Bilaspur and Hindur. 

SIMLER, JOSIAS (1530-1576), author of the first book relating 
solely to the Alps, was the son of the former prior of the Cistercian 
convent of Kappcl (Canton of Zurich), and was b.jrn at Kappel, 
where his father was the Protestant pastor and schoolmaster 
till his death in 1557. In 1544 Siraler went to Zurich to continue 
his education under his godfather, the celebrated reformer, 
Heinrich Bullinger. After having completed his studies at 
Basel and Strasburg, he returned to Zurich, and acted as a pastor 
in the neighbouring villages. In 1552 he was made professor 
of New Testament exegesis at the Carolinum at Zurich, and in 
1560 became professor of theology. In 1559 he had his first 
attack of gout, a complaint which finally killed him. In 1555 
he published a new edition of Conrad Gesner’s Epitome of his 
Biblioiheca universalis (a list of all authors who had written 
in Greek, Latin or Hebrew), in 1574 a new edition of the Biblio¬ 
theca itself, and in 1575 an annotated edition of the Anionine 
Itinerary. About 1551 he conceived the idea of making his 
native land better known by translating into Latin parts of 
the great Chronik of Johann Stumpf. With this view he collected 
materials, and in 1574 published a specimen of his intended 
work in the shape of a monograph on the Canton of the Valais. 
He published in the same volume a general description of the 
Alps, as the Introduction to his projected work on the several 
Swiss Cantons. In this treatise, entitled De Alpibus cam- 
mentarius, he collected all that the classical authors had written 
on the Alps, adding a good deal of material collected from 
his friends and correspondents. This Commentarius is the first 
work exclusively devoted to the Alps, and sums up the knowledge 
of that region possessed in the x6th century. It was republished 
by the Elzevirs at Leiden in 1633, and again at Zurich in 1735, 
while an elaborate annotated edition (prepared by Mr Coolidge), 
with Erench translation, notes and appendices, appeared at 


Grenoble in 1904. Aiother fragment of his vast plan*was the 
work* entitled De ttielvetiorum republica, which appeared at 
Zurich in 1576, just before his death. It was regarded as the 
chief authority on Swiss constitutional matter^ up to 1798. 

See lives by G. vc9i Wyss (Zurich, 1853), and in Mr Coolidge's 
book, pp. cxlvii.-clviii. (W. A. B. Ci) 

SIMMONS, EDWARD EMERSON (1852- ), American 

artist, was born at Concord, Massachusetts, on the 27th of 
October 1852. He graduated from Harvard College in 1874, 
and was a pupil of Lefebvre and Boulanger in Paris, where he 
took a gold medal. He was awarded the prize by the Municipal 
Art Society of New York for a mural decorative scheme, which 
he carried out for the criminal courts building, later decorating 
the Waldorf-Astoria hotel in New York, the congressional 
library, Wasliington, and the Capitol at Saint Paul, Minnesota. 
He was one of the original members of the Ten American 
P&ititcrs 

SIMMS, WILLIAM GILMORE (X806-1870), American poet, 
novelist and historian, was bom at Charleston, S.C., on the 
17th of April 1806 of Scoto-Irish descent. His mother died 
during his infancy, and his father having failed in business 
and joined Coffee’s Indian fighters, young Simms was brought 
up by his grandmother. He was clerk in a drug store for some 
years, and afterwards studied law, the bar of Charleston admitting 
him to practice in 1827, but he soon abandoned hi^profession 
for literature. At the age of eight he wrote verses, and in his 
19th year he produced a Monody on Gen. Charles Cotesworth 
Pinckney (Charleston, 1825). Two years later, in 1827, Lyrical 
and Other Poems and Early Lays appeared ; and in 1828 he began 
journalism, editing an'd partly owning the City Gaaette. The 
enterprise failed, and the editor devoted his attention entirely 
to letters, and in rapid succession published The Vision of 
Cortes, Cain, and othn Poems (1829), The Tricolor, or Three 
Days of Blood in Paris (1830), and his strongest poem, Atalantis, 
a story of the sea (1832). Atalantis established his fame as an 
author, and Martin Faber, the story of a criminal, was warmly 
received. During the American Civil War Simms espoused 
the side of the Secessionists in a weekly newspaper, and suffered 
damage at the hands of the Federal troops when they entered 
Charleston. He served in the state l^ouse ot Representatives m. 
1844- 46. »nd the university of Alabama conferred 1 n him tlie 
degree of LL.D. He died at Charleston on the nth of June 
1870. 

In addition to the works mentioned above, Simms published the 
following poetry:— Sonthem Passages and Pictures, lyrical, seuti- 
mvutal and descriptive poera.s (New York, 1839); Donna I-iorida, a 
tale (Charleston, 1843) ; Grouped Thoughts and Scattered Fancies, 
•sonnets (Richmond, 1845); Areytos, or Songs of the South (1846); 
Lays oi the Palmetto : a Tribute to the South Carolina Pegiment >r ike 
War With Mexico (Charleston, 1848); The Eye and the Wing, poems, 
(Now York, 1848) ; The City of the Sitenl (1850). To dramatic 
hterature he contributed Norman Maurice, or the Man of the People 
(Richmond, i8si); and Michael Bonham, or the Eati of the Alamo 
(Kiclimond, 1852). His romances ot the American Revolution—TAs 
Partisan (1833); MeUichampe (1836) ; Katherine Walton, or the 
Rebel of Dorchester (1851); and others—describe social life at 
Chiirleston, and the action covers tlie whole period, with portraits of 
the political and military leaders of the time. Of border tales tlie 
list includes Guy Rivers, a Tale of Georgia (1834) '• Riehard Huriis 
(1838); Border Beagles (1840) ; Beauchamps (1842); Helen Halsey 
(1845); The Golden Christmas (1832); and Charlemont (1836). The 
historical romances are The Yemassee (1835), dealing largely with 
Indian character and natnre; Pelayo (1838) ; Count Julien (1845) ; 
The Damsel of Darien (1843); The Lily and the Totem ; Vasconselos 
(1837), which he wrote under the as-sumed name of " Frank Cooper ”; 
and The Cassique of Kiawah (i860). OUicr novels are Carl Werner 
(1838); Confession of the Blind Heart (1842) ; The Wigwam and the 
Cabin, a collection of short tales (1845-1846); Castle Dismal (1845) ; 
and Marie de Bermire (1853). Simms's other writings comprise a 
History of S. Carolina (Charleston, 1840); South Carolina in the 
Revolution (Charleston, 1833); A Geography of South Carolina 
(1843); lives of Francis Marion (New York, 184.1); Copt. John 
Smith (r846); The Chevalier Bayard (1848) and Nathanael Green 
(1840) : The Ghost of my Husband (1866); and War Poetry of the 
South —an edited volume—(1867). Simms was also a frequent 
contributor to the magazines and literary papers, six oi which be 
founded and conducted. In the discussion on slavery he upheld the 
views of the pro-.slavcry party. He edited the seven dramas doubt¬ 
fully ascribed to Shakespeare, with notes and an introduction to 
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each pla% Simms’ works in lo vols. were puBhshed at New York in 
l88a; lus Poumi (2 vols., New York) in 1853. < 

See his l>iography (lioston, 1802), by I’jolesfor William P. Trent. 
A bibliograplucal Liit of the Sejmrate Writings of W. G. Simms of 
South Carakna (Nfew York, 1906) was compiled by O. Wegelin. 

8 IMNSL, LAMBERT (fl. 14.77-1534), F/nglish impostor, was 
probably son of a tradesman at Oxford. He was about ten 
years old in 1487, and was described as a handsome youth of 
intelligence and good manners. In i486, the year following 
the accession of Henry VII., rumours were disseminated by the 
adherents of the Yorkist dyna,sty that the two sons of Edward 
IV., who had been murdered in the Tower of London, were still 
alive. A young Oxford priest, Richard Symonds by name, 
conceived the project of putting forward the lioy Simnel to 
impersonate one of these princes as a claimant for the crown, 
with the idea of thereby procuring for himself the archbishopric 
of Canterbury. He set about instructing the youth in the arts 
and graces appropriate to his pretended birth; but meanwhile 
a report having gained currency that the young earl of Warwick, 
son of Edward IV.’s brother George, duke of Clarence, had died 
in the Tower, Symonds decided that the impersonation of this 
latter prince would be a more easily credible deception. It 
is probable that Symonds acted throughout with the connivance 
of the Yorkist leaders, and especially of John de la Pole, earl 
of Lincoln, himself a nephew of ICdward IV., who had been named 
heir to the crown by Richard III. The Yorkists had many 
adherents in Ireland, and thither Lambert Simnel was taken 
by Symonds early in 1487; and, gaining the support of the 
earl of Kildare, the archbishop of Dublin, the lord chancellor 
and a powerful following, who were, or pretended to be, con¬ 
vinced that the boy was the earl of Warwick e.scaped from the 
Tower, Simnel was crowned an King Edward \'r. in the cathedral 
in Dublin on the 24th of May 1487. Messages asking for help 
were sent to Margaret, duchess of Burgundy, sister of Edward 
IV., to Sir Thomas Broughton and other Yorkist leaders. 

On the 2nd of February 1487 Henry VII. held a council at 
Sheen to concert measures for dealing with the conspiracy. 
Elizabeth Woodville, widow of Edward IV., was imprisoned in 
the convent of Bermondsey; and the real earl of Warwick 
was taken from the Tower and shown in public in the streets of 
London. But although Ijncoln is said to have conversed with 
Warwick on this occa.sion, he fled abroad immediately after the 
council at Sheen, where he was present. In Flanders, Lincoln 
joined Ix)rd Lovell, who had headed an unsuccessful Yorkist 
rising in i486, and in May 1487 the two lords proceeded to Dublin, 
where they landed a few days before the coronation of Lambert 
Simnel. 'They were accompanied by 2000 German soldiers 
under Martin Schwartz, procured by Margaret of Burgundy 
to support the enterprise, Margaret having recognized Simnel 
as her nephew. This force, together with some ill-armed Irish 
levies commanded by Sir Thomas Fitzgerald, landed in Lancashire 
on the 4th of June. King Henry was at Coventry when the news 
of the landing reached him, and immediately marched to 
Nottingham, where his army was strengthened by the addition 
of 6000 men. The invaders met with little encouragement 
from the populace, who were not well disposed towards a monarch 
whom it was sought to impose upon them by the aid of Irish 
and German mercenaries. Making for the fortress of Newark, 
Lincoln and Sir Thomas Broughton, at the head of their motley 
forces, and accompanied by Simnel, attacked the royal army 
near the village of Stoke-on-Trent on the 16th of June 1487. 
After a fierce and stubborn struggle in which the Germans 
behaVed with great valour, the Royalists were completely 
victotious, though they left 2000 men on the field; Lincoln, 
Schwartz and Fitzgerald with 4000 of their followers were killed, 
and Lovell and Broughton disappeared never to be heard of 
again. The priest Symonds, and Simnel were taken prisoners, 
■nie former was consigned to a dungeon for the rest of his life ; 
but Henry VIL, recognizing that the youthful pretender had 
been a tool in the hands of others and was in himself harmless, 
pardoned I-ambert Sknnel and took him into his own service 
m tte menial capacity of scullion. He was later promoted 
to be royal falconer and is said to have afterwards become a 


servant in the household of Sir Thomas Lovell. The date of 
Simnel’s death is unknown, but he is known to have been still 
living in llie year 1534. 

See Rolls of Parliament. VI. ; Francis Bacon, History of Henry VI^., 
with notes by J. K. Lumby (Cambridge, 1881) ; Kicbard Bagwell, 
Ireland under the Tudors (3 vols., London, 188.3-1890) ; James 
Gairdner, Henry VII. (London, 1889) and Letters and Papers illus- 
trative of the reigns of Richard III. and Henry VII. (" Rolls " senes, 

2 vots., London, 1861-18(13); The Political History of England, 
voL v., by H. A. L. Fi.sher (icuidon, 190O); and W, Busch, England 
under the Tudors (1895). For a contemporary account ol Sinmcl's 
imposture, see Folydorc Vergil, A«g/»cae Aislonoe, to which aU the 
later narratives are indebted. (R. J- M.) 

SIMOCATTA,' THEOPHYLACT, Byzantine liistorian, a native 
of Egypt, flourished at Constantinople during the reign of 
Heraclius (610-640), under whom he held the office of imperial 
secretary. He is best known as the author of a history, in 
eight books, of the reign of the emperor Maurice (582-602), 
for which period he is the best and oldest authority. Tlie work 
describes the wars with the Persians, the Avans and Slavs, and 
the emperor’s tragic end. “ His want of judgment renders him 
diffuse in trifles and concise in the most interesting facts ” 
(Gibbon), but his general trustworthiness is admitted. The 
history contains an introduction in the form of a dialogue 
between History and Philosophy. Photius (cod. 65) while admit¬ 
ting a certain amount of gracefulness in the language, blames 
tbe author’s excessive use of figurative and allegorical expressions 
and moral sentiments. While the vocabulary contains many 
strange and affected words, the grammar and syntax are on the 
whole correct (ed. pr. by J. Pontanus, 1609; best edition by 
C. de Boor, 1887, with a valuable Index Gracritatis). 

Simocatta was also the author of Physical Problems (’Airo/j(oi ipimKaC) 
in dialogue form, dealing with the nature of animals and especially u( 
man (cd. J. Idclcr in Physici et media Graeci minores, i. 1841); and 
of a collection of 85 letters (moral, ru.stic, erotic), the supposed 
writers of which are either fictitious or well-laiowii personages 
(Antisthencs to Pericles, Socrates to Plato, Socrates to Alcibiades) 
The best edition is by K. Herclier in Epistolographi Graeci (1873). 
The letters were translated into Latin (1509) by t'.opernicus (re¬ 
printed 1873 by F. Hiplcr in Spicilegmm Cvpernicanum), 

See C. Krumbachcr, Gesehichle der byzantinischen Liieratur (1897). 

SIMON, ABRAHAM (1622-1692), English medallist and 
modeller, was born in Yorkshire in 1622. He was originally 
intended for the church, but turned bis attention to art, and, 
after studying in Holland, proceeded to Sweden, where he was 
employed by Queen Christina, in whose train he travelled to 
Paris. He returned to England before the outbreak of the Civil 
War, and attained celebrity by his medals and portraits modelled 
in wax. During the Commonwealth he executed many medals 
of leading parliamentarians, and at the Restoration he was 
patronized by Charles IL, from whom he received a hundred 
guineas for his portrait designed as a medal for the proposed 
order of the Royal Oak. Having incurred the displea,sure of 
the duke of York, he lost the favour of the court, and died in 
obscurity in 1692. Among the more interesting of his medals 
are those of the 2nd earl of Dunfermline, the 2nd earl of 
Lauderdale and the ist earl of Loudon; that of the duke of 
Albemarle, and many other fine medals, were modelled by 
Abraliam Simon and chased by his brother Thomas Simon (;.».), 

SIMON, SIR JOHN (1816-1904), English surgeon and sanitary 
reformer, was bom in London on the loth of October 1816. His 
father, Louis Michael Simon, was for many years a leading member 
of the London Stock Exchange. Both his grsndfatliers were 
French emigrants, who carried on business in London and Bath 
respectively. His father died at almost ninety-eight, and his 
mother at nearly ninety-five years of age. Simon "Was educated 
at a preparatory school in Pentonville, spent seven years at 
Dr Burney’s scliuol in Greenwich, and ^en ten months with a 
German Pfarrer in Rhenish Prussia. His father intended him 
for surgery, and he began the study of medicine on ist October 
1833, when he was a few days short of seventeen. He was an 
apprentice of Joseph Henry Green, the distinguished surgeon at 
St Thomas’s, well known for his friendship for Samuel Taylor 
Coleridge, whose literary executor Green became. He became 

’ Other forms of the name are Simocaltos, Simocatos, Simocatea. 
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a demonstrator of an 4 torty, and was assistant surgeon to King’s 
College Hospital for several years; and in the autumn of 1847 
he was appointed surgeon and lecturer on pathology at his old 
school, St Thomas’s, where, with pogressive changes, he con¬ 
tinued to remain an officer. His life was divided between two 
great pursuits—the career of a surgeon, and the mastery and 
solution of many of the great problems of sanitary science and 
reform. In the spring of 1844 he gained the first Astlcy Cooper 
prize by a physiological essay on the thymus gland, and the 
following year was elected a fellow of the Royal Society. In 
1847 he gave his first lecture at St Thomas’s Hospital, on tlie 
“ Aims and Philosophic Method of Pathological Research,” 
followed a little later hy lectures on general pathology in relation 
to the principles of diagnosis, and the treatment of disease. 
These lectures were of great importance at the time, and of the 
utmost value in directing energy into new and profitable cliannels 
of work. Simon published many clinicfil surgical lectures of 
the greatest importance, and contributed a masterly article on 
” Inflammation ” to Holmes’s System of Surgery, whicli has 
become a clas-sic of its kind. It was, however, on his appoint¬ 
ment in 1848 as medical officer of health to the City of London, 
and afterwards to the government, that Simon’s great abilities 
found scope for congenial exercise. He stimulated and guided 
the development of sanitary science, until it reached in England 
the highest degree of excellence, and gave an example to the 
civili/.cd world. It is impossible to overestimate the value of 
.Sir John Simon’s work, or tlie importance of his influence in the 
furtherance of the public health and tlie prevention of disease, 
and in inculcating right metliods of medical government. In 
1878, after filling other offices in the Royal College of Surgeons, 
he became its president, and in 1887 was created K.C.B. It was 
largely due to his advocacy that the new St Thomas’s Hospital 
was rebuilt on its present site after it was compelled to leave 
its old habitation near London Bridge. As a surgeon, Simon’s 
work came second to his interest in sanitary science, but he 
claimed priority over Cock in the operation of perineal puncture 
of the urethra in cases of retention from stricture. He died 
on the 2 ^rd of July 1904. (W.MacC). 

SIMON, JOLBS FRANCOIS (1814-1896), French statesman 
and philosopher, was bom at Lorient on the 27th of December 
1814. His father was a linen-draper from Lorraine, who abjured 
Proticstantism before his second marriage, of which Jules Simon 
was the son, with a Catholic Breton. The family name was 
Suisse, which Simon dropped in favour of his third prenomen. 
By dint of considerable sacrifice he was able to attend a seminary 
at Vannes, and was for a short time usher in a school before, 
in 1833, he became a student at the ficole Normale in Paris. 
There he came in contact with Victor Cousin, who sent him 
to Caen and then to Versailles to teach philosophy. He helped 
Cousin, without receiving any recognition, in his translations 
from Plato, and in 1839 became his deputy in the chair of 
philosophy at the Sorbonne, with the meagre salary of 83 francs 
per month. He also lectured on the history of philosophy at 
the feolc Normale. At this period he edited the works of 
Malebranche (2 vols., 1842), of Descartes (1842), Bossuet (1842) 
and of Amauld (1843), and in 1844-1845 appeared the two 
volumes of his Histoire dt I'icole d’Alexandrie. He became a 
regular contributor to the Revue des deux inmdes, and in 1847, 
with Am6d6e Jacques and fimile Sakset, founded the Libet^ 
de penser, with the intention of throwing ofi the yoke of Cousin, 
but he retired when Jacques allowed the insertion of an article 
advocating the principles of collectivism, with which he was at 
no time in sympathy. In 1848 he represented the C6tes-du- 
Nord in the National Assembly, and next year entered the 
Council of State, but was retired on account of his republican 
opinions. His refusal to take the oath of allegiance to the govern¬ 
ment of Louis Napoleon after the coup d’etat was followed by 
his dismissal from his professorship, and he devoted himself to 
philosophical and political writings of a popular order. Le 
Devoir (1853), which was translated into modem Greek and 
Swedish, was followed by La Religion natureUe (1856, Eng. 
trans., 1887), La Liberte de conscience (1857), La Liberti politique 


fiSsO, La Liberti 'civile (1859), L’Ouvriere L'iicole 

(186^, Le Travail (»866), VOuvrier dr huit ans (1867) and others. 
In 1863 he was rcturnld to the Corps Ligislatif for the 8th 
circonscription of the Seine, and supported “ les Cinq ” in tiieir 
opposition to the gotemment. He became minister of instruc¬ 
tion in the government of National Defence on the 5th of 
September 1870. After the capitulation of Paris in January 
1871 he was sent down to Bordeaux to prevent the resistance 
of Gambetta to ‘ '■ ^ peace. But at Bordeaux Gambetta, who had 
issued a proclamation excluding from the elections officials 
under the Empire, was all powerful. He aSected to dispute 
Jules Simon’s credentials, and issued orders for his arrest. 
Meanwhile Simon had found means of communication with 
Paris, and on the 6th of P'cbruary was reinforced by Eugene 
Pelletan, E. Arago and Garnier-Pagis. Garalietta resigned, 
and the ministry of the Interior, though nominally given to 
Arago to avoid the appearance of a pensonal issue, was really 
in Simon’s hands. Defeated in the department of the Seine, he 
sat for the Marne in the National Assembly, and resumed the 
portfolio of Education in the first cabinet of M. Thiers’s presidency. 
He advocated free primary education yet sought to conciliate 
the clergy by all the means in his power; but no cances.sionB 
removed the hostility of Mgr. Dupanloup, who presided over 
the commission appointed to consider his draft of an elementary 
education bill. The reforms he was actually able to carry out 
were concerned with secondary education. He enaiuragcd the 
study of living languages, and limited the attention given to 
the making of Latin verse; he also encouraged independent 
methods at the Ecole Normale, and set up a school at Rome 
where members of the French school of Athens should spend 
some time. He retained office until a week before the fall of 
Thiers in 1873. He was regarded by the monarchical right as 
one of the most dangerous obstacles in the way of a restoration, 
which he did as much as any man (except perhaps the comte de 
Chambord himself) to prevent, but by the extreme left he was 
distrusted for his moderate views, and Gambetta never forgave 
his victory at Bordeaux. In 1875 he became a member of the 
French Academy and a life senator, and in 1876, on the resigna¬ 
tion of M. Dufaure, was summoned to form a cabinet. He 
replaced anti-republican functionarigs in the civil service by 
republicans, andt held his own until the 3rd of May 1877, when 
he adopted a motion carried by a large majority in the Chamber 
inviting the cabinet to use all means for the repression of clerical 
agitation. His clerical enemies then induced Marshal MacMahon 
to take advantage of a vote on the press law carried in Jules 
Simon’s absence from the Chamber to write him a letter regretting 
that he no longer preserved bis influence in the Chamber, and 
thus practically demanding his resignation. His resignation 
in re.sponse to this act of the president, known as the “ Seize 
Mai,” which he might have resisted by an appeal to the Chamt«r, 
proved his ruin, and he never again held office. He justified his 
action by his fear of providing an opportunity for a coup d’iiat 
on the part of the marshal. The rejection (1880) of article 7 
of Ferry’s Education Act, by which the profession of teaching 
would have been forbidden to members of non-authorized 
congregations, was due to his intervention. He was in fact the 
chief of the left centre opposed to the radicalism of Jfiles Gr^vy 
and Gambetta. He was director of the Gaulois from 1879 to 
x88i,and his influence in the country among moderate republicans 
was retained by his articles in the Matin from 1882 onwards, 
in the Journal des Debats, which he joined in 1886, and in the 
Temps from 1890. 


He left accounts of some of the events in which he had partic^oted 
in Somentrs du 4 . septembre (1S74), Le Gouvernetuent de M. Thiers 
(z vols., 1878), m Mdmoires des autres (i88g), Nouveaux mimoirec des 
autres (1891) and Les Detniers mimoires des autres (1S97), while his 
sketch of Victor Cousin (1887) was a further contribution to con¬ 
temporary Iiistory. For his personal history the Premiers mtmoires 
Ugoo) and Le Soir de ma joumie (tgat), edited by his son Gustave 
Simon, may be supplemented by L6on S&hd’s Figures bretonnes, 
Jules Simon, sa vie, son oeuvre (new ed., 1898), and C. Kcot, Jules 
Simon; notice historique . . . (1897); also by many references to 
periodical literature and collected essays in Hugo F. Thieme's Guide 
bibliograpkique de la lift. Jranf. de 1800 4 iyo6 {1907). 
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SmOW MAGDS (“Simon the Magicihn”; Gr. /myos, a 
wizard), a character who appears in the IJew Testament and 
also in the works of the Christian FaShers. In Acts viii. 5-24 
he is portrayed as a famous sorcerer in Samaria who had been 
converted to Christianity by Philip. His -personality has been 
the subject of considerable discussion. The conclusions to 
which the present writer has been led are mainly as follows: 
(i) that all wc know of the original Simon Magus is contained 
in Acts ; (2) that from very early times he has been confused 
with another Simon; (3) that the idea that Simon Magus is 
merely a distortion of St Paul is absurd. 

As regards the story of Acts viii. i 24, it will suflice to make a few 
remarks. First it is interesting to note that Simon Magu.s was 
. older than Christianity. The first missionary enterprise 

of the nascent Church brought it into contact with a 
magician who had for a long time amazed tiie people of Samaria 
with his sorceries (c. 11). This person gave liimsell out to be “ some 
great one,” but the popular voice defined his claims by saying 
” this man is that power of God which is called Great." Such a 
voice of the people cannot be imagined in Judaea, but Samana was 
more open than j udaca to the influence of Greek ideas. Readers of 
Philo are familiar with the half-piiilnsophieal and half-mythological 
mode of thought by which the “ powers of God ” are substantialized 
into indejiemleiit jicrsonalities. There were powers of all sorts, 
powers of help and salvation and also powers of punishment (Philo i. 
431). It was tliroiigh these powers that Uie mcoipoieal world of 
thought was framed, wliich served as the archety])o of this world 
of appeai-auce. The various powers arc sometimes summed up 
under the two heads of and fixgymrii, which correspond 

to the two names ki>/uoc and 0 e 6 s , Wiiich of them—if it is lawiul 
at all to argue from Alexandria to baniaria—is to be identified 
with the one called " great " wc have no means of deciding. Not¬ 
withstanding his own succe.ss as a magician Fimon Magus was 
amazed in his turn at the superior power of Chri.slianity. But lie 
did not understand that this power was spoilt by seK-seoking, and 
his oiler of money to the Apostles, to enable him to confer the gift 
of tlic Holy Ghost, has branded lus moiue for ever through the use 
of the word ' simony " (j.r.). He was, however, a baptized Christian, 
and accepted with meekness the rebuke of Peter. The last that 
we hear of him is hie humble entreaty to the Apostles to pray ior him. 
Had the writer of Acts known anytliing of his subsequent adventures, 
he might certainly have been expected to give some hint of them. 

There is no reason for identifying the Simon Magus of Acts with 
the Simon, also a magician, who was a friend of Felix, and employed 
by him to tempt lirusilla away from her husband Azizus, the king 
of the Emesi. The name S^on was common, and so was the claim 
to magical powers. But tue Simon of Jusi-plius {Ant. xx. 7, § 2) 
is expressly declared to liave been a Jcv/ and a native of Cyprus. 

The Apostolic Fathers say nothing alxiut Simon Magus, but 
with Justin Martyr we gn startling develojiments. In his I'trst 
Jatila written in a.d. 138 or 139, he tells ns tliat one 

Simon, a Samaritan, from a village called Citta or Gittae 
(see Ency. Bibl. iv. col. 4538), performed such miracles by magic 
acts in Rome during the reign of Claiiditis. that he was regarded 
as a god and honoured with a statue " in the river Tiber, between 
the two bridges, having an inscription in Latin as follows: Simoni 
Duo Sancto." “ And almost all the Samaritans," he goes on to 
say, *' and a few among the other nations, acknowledge and adore 
him as first God, And one Helen, who went about with him 
at that time, wh- before had had her stand in a brothel, they say 
was the first thought that was brought into being by Irini " (. 4 pol. 1. 
20, r-3). Justin goes on to speak, as from personal knowledge, 
of the feats 01 m^ic performed by Menander, another Samaritan 
and a disciple of Simon's, who j ersnadec. his followers that they 
would never die. After Menander Justin proceeds to speak of 
Marcion, who was still teaching at the time, llio followers of Simon 
Magus, of Menander and of Marcion, he says, were all called 
Christians, but so also Epicureans and Stoics were alike called 
philosojihers. He had himself composed a treatise against all the 
heresies that there had lieen, which he was willing to present to 
the imperial family i,Apol. i. 2(1. 4-8). As Justin was himself a 
Samaritan it is natural, that his fellow-countrymen should bulk 

M in his eyes. Accordingly we find him reverting to Simon 
eiiander in a later passage of the same Apology, where he 
repeats that in the royal city of Rome, in the time of Claudius Caesar, 
Simon so astonished " the holy Senate " and the Roman people 
that he was worshipped as a god and honoured with a statue (Apol. 
i. 36), which Justin petitions to have taken down. In the Second 
Apology also there is a passage which seems mutilated or mis¬ 
placed, in which he declares himself to have " despised the impious 
and misleading teaching of the Simonians in his own nation ” 
{Apol. ii. 13. J). In the Dialogue (349 c, ch. 120) he prides himself 
on the independence and love of trnth which be had displayed in 
the Apology. " For," he says, " in writing to Caesar, I showed no 
regard even for any Of my own nation, but said that they were 
deceived by trusting in a magician of their own race, Simon, whom 


they assert to be God, above all rule and authority and power ” 
(cf. Eph. i. 21). 

Such is the testimony of Justin ; what is it worth ? In 1374, 
during the pontificate of Gregory Xlll., a stone was dug up m'the 
island of the Tiber bearing the inscription—" Semom Sango Deo 
Sacrum Sex. I'oiiipeius " (see Skmo Sancus). This discovery has 
led many to suspect that Justin Mai tyr had somehow been hoaxed. 
The stone is not the only one of its kind, and it is a serious charge 
to bring against Justin to suppose him guilty of so silly a confusion 
as this. But Justin Martyr was decidedly weax in history, and 
it is not unreasonable to suppose that he may have confused the 
Simon of Acts with a herotical leader of the same name who lived 
much nearer to his own time, especially as this other Simon also 
had a great reputation for magic. A full century must have elapsed 
between the conversion of Simon Magus to Christianity and the 
earhest date jiossilile (wliicii is the one that we have adopted) for 
the composition of Justin Martyr’s First Apology. 'That work is 
assigned by Schmiedel and others to about A.b. 152. Justin Martyr 
could not have been mistaken as to tlie fact that the bulk of his 
countrymen were followers of a religious leader named Simon, 
whose disciple Menander he seems to speak of as an elder con¬ 
temporary of his own. But having a mind void of historical per¬ 
spective he identified this Simon with Simon Magus. 

^^'hen once this identification had been made by Justin, it was 
taken for granted by almost all subsequent writers. The tempta¬ 
tion to trace all heresy to one who had been condemned by Peter 
was too strong for the Fathers.' Dr George Salmon brought light 
into darkness by distinguishing between Simon of Gitta and the 
original Simon Magus. What has not perhaps la-en so clearly 
perceived is the consequence that all that is told about Helen refers 
to the later Simon. 

With Hegesippus, who wrote during the episcopate of Elcutherus 
(a.d. 176-189), as with Justin, Simon heads the list of 
heretics, but there is 110 identification of him with Simon 
Magus; indeed, the context plainly excludes it (Eus, H.E. * PP“»* 
iv. 22). 

During the same episcopate Ireiiacus was appointed bishop of 
Lyons, lii his work Against llcrcsn s (i. 16) wc- hear for the first time 
of opposition on the part of Simon to the Apostles after 
his pretended conversion. His magic, we arc told, pro- eePPc"*- 
cured him the honour of a statue from the emperor Claudius. He was 
glorified by many as God, and he taught that it was he who appeared 
among the Jews’ as the Son, in Samaria as the Father and among 
other nations as the Holy Spirit. He was index'd the highest power, the 
Fhtlier, who is above all, but he consented to be called by whatever 
name men chose to give him. Irctiaeus then goes on to te-11 how at 
Tyre Simon rescued Helen from prostitution, and took her about with 
him, saying that she was the first thought of his mind, the mother 
of all things, by whom in the beginning he bad conceived the idea 
of making angels and arch-angels. For that this Thought (fi eoio), 
recognizing her father’s will, had leapt forth from him, and de¬ 
scended to lower regions, and generated the angehc powers Im whom 
this world was made. But after she had done so she was oetained 
by them through iU-will, since they did not wish to be thought the 
offspring of any other being. For, as for himself, they knew nothing 
at all alMut him. But his Thought had been detained by the angelic 
powers which had been sent forth from her, and had been subjected 
by them to every indignity, so that she might not return on high 
to her own father, insomuch that she was even enclosed in a human 
body, and for age after age transmigrated into diflerent female 
forms, as though from one vessel into another. For she had been 
also in that Helen who was the cause of the Trojan "War. But 
while she passed from body to body, and consequently suffered 
perpetual indignity, she had at the last been prostituted in a brothel; 
she was " tire lost sheep." Wherefore he himself had come to free 
her from her Ixinds, and to confer salvation upon men through 
knowledge of himself. For as the angels were mismanaging the 
world, owing to their individual lust for rule, he had come to set 
things straight, and had descended under a chahged form, likening 
himself to Uic Principalities and Powers through whom he passed, 
so that among men be appeared as a nian, though he was not a man, 
and was thought to have sufilered in Judaea, though be had not 
suffered. But tlio prophets had delivered their prophecies under 
the inspiration ol the world-creating angels: wherefore those who 
bad their hope in him and in Helen minded them no more, and, as 
being free, did what they pleased; for men were saved according 
to his grace, but not according to just works. For works were not 
just by nature, but only by convention, in accordance with the 
enactments of the world-creating Angels, who by precepts of this 
kind sought to bring men into slavery. V^erefore he promised that 
the world should be dissolved, and that those who were his should 
be freed from tlie dominion of the world-creators. Irenaeus con¬ 
cludes his account by saying that this Antinomian teaching had its 
logical consequence m his followers,-who lived licentious fives and 
practised every kind of magic. They also, he adds, worshipped 

* Gement of Alexandria {Strom, vil. § 107) alone seems to have 
an inkling that there was something ■wrong. He puts Simon after 
Marcion. and yet refers in the same breath to his acceptance ot 
Peter’s Reaching. 
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images of Simon under the form of Zens, and of Helen under that of 
Athena. They wore called Sitnoniani, and were the introducers of 
" knowledge falsely so called." In the next chapter Irenaeus speaks 
of Menander, who was also a Samaiitan, as the successor of Simon, 
and as having, like him, attained to the highest pitch of magic. 
His doctrine is represented as being the same as that of Simon, only 
that it was he this time who was the saviour of the world. 

It is evident that the Samaritans were not to be outdone by the 
ews, tliat Mount Geriziin was once more being set up against 
erusalem, and that a bold bid was being made by tlie hated 
amaritans for a world-wide reUgion, which should embrace Pagans 
as well as Christians. But before such an amalgam of paganism and 
Christianity could be propounded, it is evident that Cliristianity 
must have been for some httlc time before the world, and that the 
system cannot possibly be traced back to Simon t/Uigus. Is it not 
&s early struggle between Jewish and Samaritan universalism, 
involving as it did a struggle of religion against magic, that is really 
symbolized under the wild traditions of the contest between Peter 
and Simon ? * 

Tertullian is fond of alluding to Simon Magus. He says that he 
ofiered money for the Holy Spirit {De'fuga, 12; De anima, 34), that 
TtrtuIUtB. cursed by the Apostles and expelled from the faith 

■ {Ve idol. 9), that he consoled himself for the loas of the 
Spirit by the purch^e of Helen of Tyre {De an, 34), that he was 
honoured at Rome with a statue bearing the inscription " Sancti 
Dei " {Apol. 13), that the Simanianae magiae disciplina had been 
condemned by Peter {De praescr. 33), and that in his own day (he 
died in a.d. 220) the followers of Simon professed to raise the souls 
of prophets from the dead {De anima, 57). In a list of heretics 
Marcion, Valentine and Apelles are fohowed by Hebion and Simon, 
whom we majr take as standing respectively for Jewish and Samaritan 
types of Christian heresy {De -^aescr. 10). But the imixirtant 
passage is the account of his doctrine in De amma, 34, which is 
evidently derived from the same source as that of Irenaeus. The 
pseudo-Tcrtullian in the short treatise Against all Heresies lets us 
know that the being whom the Most High God came down to seek 
was Wisdom. Tliis is important as biding upon the connexion 
between Simon and Valentinus. In the Cleinentine Homilies (ii. 25) 
it is said that Simon called Helen aopla. 

We now come to the important testimony of Hippolytus (c. a.p. 
218-222). In his Refutatso omnium haeresium he gives the same 
Hlaoalv. ?ccount as Irenaeus with certain slight ditlcrcnccs, which 
indicate a common source rather than direct borrowing, 
pie word used for the Thought of the first Father, which 
in Justin is (rroia, and which tlie translator of Irenaeus renders 
by oonceptio and Tertullian by injectw, is in Hippolytus Mroia. 
We are told that Simon allegorized the wooden horse and " Helen 
with the lamp," > and apphed them to himself and his iwlroia. 
Upon the story of " the lost sheep " Hippolytus comments as 
lollows. " But the liar was enamoured of tins wench, whose name 
was Helen, and had bought her and liad her to wile, and it was out 
of respect for his disciples that he invented this fairy-tale " {Re/ 
0 . H. vi. 19). To tliis he adds a scatliing indictment against the 
licentiousness of the Simonians.* Hippolytus speaks in language 
similar to that of Irenaeus atxiut tlie variety of magic arts practised 
by the Simonians, and also of their having images of Simon and 
Moira under the forms of Zeus and Athena. But here he has a 
sigt^eant addition. " But if any one, on seeing the images either 
of Simon or Helen, sliall call them by tliose names, he is cast out, 
as showing ignorance of the mysteries." From this it is evident that 
the Simonians did not allow that they worshipped their founders. 
Lipsius conjectured that the supposed worship of Simon and Helen 
was really tliat of Hercules-Melkart and Selene-Astarte. Baur 
before him made Simon = the Sun. In the Clementine 
Recognitions Helen is called Luna (ii. 8, 9), and in the Homilies she 
is mystically connected with the lunar month {Horn. ii. 23). 

Hippolytus, like the rest, identified Simon of Gitta {'Siiuer 
i Vimirit, vi. 7) with Simon Magus. Reduced to despair, ho says, 
by the curse laid upon him by Peter, he embarked on tlie career 
that has been described. " Until he came to Rome also and fell foul 
of the Apostles. Peter withstood him an many occasions. At last 
he came (here some words are missing) and began to teach sitting 
under a plane tree. When he was on the point of being shown up, 
he said, m order to gain time, that if he were buried alive he would 
rise again on the tliird day. So he bade tliat a tomb should be dug 
by his disciples and tliat ho should be buried in it. Now they did 
what they were ordered, bht he remained tliere until now: for he 
was not file Christ." 

Prefixed to this account of Simon, which, except in its dramatic 
close, so nearly tallies with that of Irenaeus, U a description of a 
book of which he was the author. It is mioted under ttc title of 
The Declaration (vi. 14, 18) or The Great Declaration (vi. ii). The 

* The account given by Irenaeus should be compared with what 
is said of Simon Magus in tlie Clamentiae Homilies, ii. 22, where the 
rival^ between Jews and Samaritans becomes ev^ent (cf. Re¬ 
cognitions, i. 57). 

* On ttra see Bpipk. xxi. 3. 

* Hippolytus says the free love doctrine was held by them in its 
frankest form. 


longest extract from it*is in vi. 18, but others occur here ailll there,* 
and, ^here not explicitly quoted, it still underlies the statement 
of Hippolytus. It i.? written in a mystical and pretentious style, 
but the pliilosophy of it, if allowance be made lor the allegoricai 
method of the time, is by no means to be despised. As Hippolytus 
himself in more than one place (iv. 51, vi. 20) points out, it is an 
earlier form of the Valentinian doctnne, but tliere arc tilings in it 
which remind us of the Stoic physics, and much use is made of the 
Aristotelian distinction between M/ry«a and Sirams- 

Starting from tlie assertion of Moses that God is " a devouring 
fire " (Deut. iv. 24), Simon combined therewith the philosophy o' 
Heraclitus wliich made fire tlie first principle of all things. This 
first principle he deiiomiiiatcd a " power without end ” (iiisauits 
dirlparm), and he declared it to dwell in tlie sons of men, beings 
born of flesh and blood. But fire was not tlie simple thing Uiat the 
many imagined, and Simon distinguished between its hidden and 
its mani fest quaihtics, mauitaining, like Locke, that the former wore 
the cause of the latter. Like the Stoics he conceived of it as an 
intelhgent being. From this ungenerated being sprang the generated 
world of wliich we know, whereof there were six roots, having each 
its inner and its outer side, and arranged in pairs (vefvyioi) as 
follows: rout and ivivoia^otparts and 7^; pter-^ and ifso/ui— 
ffXiDS and eehiivii : XoyiefjMs and ivBvtiaieis = di)^ and Ofiwp. These 
six roots are also called six powers. Commingled with them 
all wM the great power, tlie " power without end." This was that 
" which stands, which stood and yet shall stand." It existed 
potentially in every child of man, and might be developed in each 
to its own immensity. The small might become great, rae point be 
enlarged to infinity (iv. 51, v. 9, vi. 14). This indivisible point 
wliich existed in tlie body, and of which none but the spiritual knew, 
was tte Kingdom of Heaven, and tlie grain of mustard-seed (v. 9). 
jBut it rested with us to develop it, and It is tliis responsibility which 
is referred to in the words—“ tliat we may not be condemned with 
the world " (i Cor. xi. 32). For if the image of the Standing One 
were not actualized in us, it would not survive the death of the 
body. " The axe," he said, " is nigh to the roots of the tree. Every 
tree that bringeth not forth good fruit is cut down and cast into the 
fire " (cf. Matt. in. ro). 

The whole book is a queer mixture of Hellenism and Hebraism, 
ill which the same method of allegory is apiiliod to Homer and Hesiod 
as to Moses. There is a physiological interpretation of tlie Garden 
of Eden. The five books 01 Moses are made to represent the five 
.senses. There Is a mystical passage on tlie unity of all thmgs, sug¬ 
gestive of " tlie hymn the Brahman sings." Its language seems to 
throw light, on tlie story about Helen. " This," he says, " is one 
power, divided between above and below, self-generating, self- 
mcreasing, self-seeking, self-finding, being its own mother, its own 
father, its own sister, its own spouse, its own daughter, its own son, 
mother, fatlier, an alwtract unity, being the root of all things '* 
(Hipp. Ref. O. H. vi. 17). That a learned man Uke Hippolytus- 
should refer a work which contains quotations from tlie Epistles and 
Gospels to Simon Magus, who was probably older than Jesus Christ, 
shows tlie extent to wliich men can be blinded by religious bigotry. 

Next in order comes Origeii, who was ordained priest in a.d. 231 
(Eus. H. E. vi. 23, 26). The most interesting point in his evidence 
relates to tlie declme of the Samaritan attempt to establish 
a world religion. After speaking of Dositheus the Samari- 
tan, who persuaded some of his countrymen that ho was the Christ 
proph^ed by Moses, he goes on to say ; " Also Simon the Samaritan, 
a magician, wished to filch away some by Iiis magic. And at tlie 
time indct'd he succeeded in his deception, but now I suppose it is 
not possible to find 30 Simonians altogoUier in the world; and 
perhaps I have put the number higher than it really is. But in 
Palestine there arc very few, and in the rest of the world, in wUch 
he w^cd to spread liis own glory, his name is nowhere mentioned. 
If it is, this is due to tlie Acts of the Apostles. It is tlie Christians 
who say what is said about hiin, and it has become plain as daylight 
y iripyua iiusprifniijtr) that Simon was nothing divine" (Origen, 
Cont. Cels. i. 57). Ongen also mentions that some of the sect were 
called Heleniom (v. 62). 

The treatise of the pseudo-Cyprian De Rebaplismate is resigned by 
some to about a.d. 260. The writer says tliat on the strength of 
the words of John, that " we were to be baptized with „ 
the Holy Ghost and with fire," the Simonians maintained 
that the orthodox baptism was a mere form, and that they 
had the real baptism, lor, as soon as their neophytes went down into 
the water, a .fire appear^ on it. The writer does not dispute the 
fact, but is at a loss what to make of it. Was it a bit of Jugglery, or 
a natural phenomenon, or a piece of self-deception, or an effect Of 
magic f In advocacy of this raptism, we ate told, there was cons- 
posed by the same heretics a book whl^ was inscribed the Preaching 
of Paul. 

Amobius (early in the 3rd century) introduces us to a new phase 
of the Simon-legend. " They had seen," he says, " the oar of slmmi 
Magus blown away by the mouth of Peter and vanish at . 
the name of Christ. They had seen, I say, him who 
trusted in false gods and was betrayed by those gods in their fear, 
brought headlong down by his own weight, lie with broken legs, and 
afterwards be carried to Brusda and, exhausted by suffering and 
* E.g. iv. 51, V. 9, vi. 9, j 1,14,17. “ 
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Bhamc, fing himself down once more from the ^ble of a lofty roof.” 
The immediate sequel shows that behef in this jtory was confined to 
Christians. 

Eusebius (about a.d. *64-340) follows Justin Martyr and Irenaeus, 
but he adds the statement,' which is not derived from them, that 
Bu**blut opposed Simon at Rome under the reign of Claudius. 

From Orieen's statement one might have thought that 
the Simonians would have dwindled out altogether by the time of 
E.usebius. But they were still extant in his time, and there is no 
sMt of whom he speaks in such unmeasured terms of vituperation.' 
Eusebius’s account of Menander (iii. *0) is also based upon Justin 
and Ircnacus. 

St Cyril of Jerusalem (a.d. 346) in the sixth of his Catechetical 
Lectures prefaces his history of "the Manichees by a brief account of 
Cyril. carUer heresies. Simon Magus, he says, was the father 
of all heresy. After being cast out by the Apostles he 
came to Rome where, having joined to himself a profligate woman 
of the name of Helen, he gave out that it was he who appeared as 
the father on Mt. Sinai, and afterwards, not in the flesh, but in 
ajipearance {Soeiieet) as Jesus Christ, and, finally, as tlie Holy 
Ghost, according to the promise of Christ. His success at Rome 
was so great that the emperor Claudius erecti'd a statue to him with 
the inscription .‘iimoni Deo Sancto. The triumph of Simon Magus 
was terminated on the arrival of Peter and Paul at Rome. Simon 
Magus had given out tliat he was going to be translated to heaven, 
and was actually careering through the air in a cliariot drawn by 
demons when Peter and Pan! knelt down and prayed, and their 
prayers brought him to earth a mangled corjise. 

Such is the form a.ssuinod by the legimd of Simon Magus about 
the middle of the 4th century. It is interesting to note in it the 
first introduction of Paul on the scene, at least by name. The reader 
who is not familiar with the eccentricities of the Tubingen school 
will doubtless be surprised to learn that the Paul who thus quietly 
slips in at the close of the drama was himself all along the disguised 
viUain of the plot, the veiy Simon Magus whom ho comes to a.ssist 
Peter in destroying (see below). 

Epiphanius (c. a.d. 307) is a writer who has nothing but his 
learning to recommend him. It seems that there were some Simonians 
_ , still in existence in his day, but he speaks of them as 
. almost extinct. Gitta, he says, had sunk from a town 
into a village. He makes no mention of the Great De¬ 
claration, but as in several places he makas Simon speak in the first 
person, the inference is that ho is quoting from it, tliough perhaps 
not verbatim. Take, for instance, the following passage: “ But 
in each heaven I changed my form,” says he, " in accordance with 
the form of tiiose who were in each heaven, that I might escape the 
notice of my angelic powers and come down to the Thought, who is 
none other than her who is also calli-d Prounikos and Holy Ghost, 
through whom I created the angels, while the angels created the 
world and men ” (56 C, I)).*' And again, " And on her account,” he 
says, " did I come down; for this is that which is written in the 
Gospel ‘the lost .sheep'” (58A). Epiphanius further charges Simon 
with having tried to wrest the words of St Paul about the armour 
of God (Eph. vi. 14-16) into agreement with his own identification 
of the " ennoia " with Athena. He tells us also that he gave barbaric 
names to the “ princijmlitics and powers," and that he was the 
beginning of the Gnostics. The Law, according to him, was not of 
G(Xl, but of " the sinister power.” • 

The same was the case with the prophets, and it was death to 
believe in the Old Testament. Epipranius clearly has before him 
the same written source as Hijppolytus, which we Imow to liave been 
the O'reof Declaration. The story of Helen is thus definitely shown 
to belong to the second Simon, and not at all to the first. Dr Salmon 
pointed out that Simon was known a.s a writer to the author of the 
Clementine Recognitions (ii. 38)^ and towards the close of the 4th 
century we find St Jerome quoting from him as such." 

Two points must by this time have become clear: (i) that 
our knowledge of the original Simon Magus is confined to what 
we are told in the Acts, and (2) that from the earliest 
times he has been confused with another Simon. The 
rteoiy!*" initial error of Justin was echoed by every subsequent 
writer, with the one exception of Hegesippus, who 
had perhaps not rbad him. There were, of course, obvious 
reasons for the confusion. Both Simons were Samaritans, both 
were magicians, and the second Simon claimed for himself what 
was claimed for the earlier Simon by the people, namely, that 
he was the great power of God. But, if the end in view with 
the Fathers had been the attainment of truth, instead of the 
branding of heretics, they could not possibly have accepted the 
Great Declaration, which contmns, as we have seen, the story 
of Helen, with its references to the Gospels, as the work of Simon 

> See H.E. ii. 1,13,14, iii. 26, iv. 11, 22. 

* 58 O, xxi. 4, rfii dpieripas Surd)uus. 

* Comm, on Matt. xxiv. 5 —Ego sum senno Dd, ego sum speciosus, 
ego pfincletus, ego omnipotens, ego omnia Dei. 
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Magus. As regards the third point, the difficulty is to maxe 
clear to the ordinary mind why it should be treated at all. But 
as Schmicdcl champioas the Tubingen view in the Encyclopaedia 
Biblica, it cannot be overlooked. 

Among the sources of the Simon-legend we have omitted the 
pseudo-Clementine literature and a number of Apocryphal 
Martyria, Passiones and Actus. It is necessary to treat them 
separately in connexion with the Tubingen view, which repre¬ 
sents Paul us the original Simon, 'lliat view is bused on these 
works of fiction, of uncertain date and authorship, which seem 
to have been worked over by several hands in the interest of 
diverse forms of belief. Tlu! romance of Qement of Rome 
exists at present in two forms, in Greek under the mime of the 
Clementine Homilies and in a Latin translation by Rufinus, 
which is known as the Recognitions (see Clementine Litera- 
tuke). It is contended that tlie common source of these docu¬ 
ments may be as early as the ist centuiy, and must have 
consisted in a polemic against Paul, emanating from the Jewish 
side of Christianity. Paul being thus identified with Simon, 
it was argued that Simon’s visit to Rome had no other basis 
than Paul's presence there, and, further, that the tradition of 
Peter’s residence in Rome rests on the a.s,sumed necessity of his 
resisting the arch-enemy of Judaism there as elsewhere. Thus 
the idea of Peter at Rome really originated with the Ebionites, 
but it was afterwards taken up by the Catholic Church, and then 
Paul was associated with Peter in opposition to Simon, who had 
originally been himself. 

Now it must be conceded at once that the ClenmUine Homilies 
are marked by hostility to Paul. Prefixed to them Ls a supposed 
letter from Peter to James, in which Peter is made to write as 
follows:— 

" For some of the converts from the Gentiles have rejected the 
preacluug through me in accordance with the law, having accepted 
a certain lawless and babbling doctrine of the enemy (toS IxOpoti 
arBimrov). And this some people have attempted while I am still 
aUve, by various interpretations to transform my words, unto the 
overthrow of the law ; as though 1 also tlio^ht thus, but did not 
preach it openly : which be far from me I For to do so is to act 
against the law of God os spoken through Moses, the eternal duration 
of which is borne witness to by our Lord. Since He said thus— 
' Heaven and earth shall pass away; one jot or one tittle shall 
not pass away from the law ’ (cl. Matt. v. lE). Now this He said 
that all might be fulfilled. But they, professing somehow to know 
my mind, attempt to expound the words they heard from me more 
wisely than I who spoke them, telling those who are instructed by 
them that this is my meaning, which 1 never thought of. But if 
they venture on such falsehoods while 1 am still alive, how much 
more when I am gone will those who come after me dare to do so I ” 
It would be futile to maintain that that passage is not aisted 
at Paul. It does not identify Paul with Simon Magus, but it 
serves to reveal an animus which would render the identification 
easy. In the 17th Homily the identification is effected. Simon 
is there made to maintain that he has a better knowledge of 
the mind of Jesus than the disciples, who had seen and conversed 
with Him in person. Hb reason' for this strange assertion b 
that visions are superior to waking reality, as divine is superior 
to human (xviL 5, 14). Peter has much to say in reply to this, 
but the passage whkffi mainly concerns us is as follows:— 

" But can any one be educated for teaching by vision ? And if 
you shall say, ' It is possible,' why did the Teacher remain and 
converse with waking men for u whole year ? And how can we 
believe you even as to the fact that he appeared to you ? And how 
can he have appeared to you seeing that your sentiments are opposed 
to his teaching ? But if you were seen and taught by him for a 
single hour, and so became an apostle, then preach his words, 
expound his meaiuM, love his aposues, fight not with me who had 
converse with him. For it is against a solid rock, the foundatiofi-stone 
of the Church, that you have opposed yourself in oftioang me. If 
you were not an adversary, you would not be slandering me and 
reviling the preaching that is given through me, in order that, as 1 
heard myself in person from me Lord, when I speak I may not be 
believed, as thon^ forsooth ft were I who was condemned and I 
who was reprobate.* Or, if you call me ‘ condemned ’ {Kartyrurfitrer, 
Gal. ii. II), 3rou are accusing God Who revealed the Christ to me, 
and are inveighing against Hiin who called me Messed on the growio 
of the revelation. BUt ff indeed you truly wish to work alor.g''With 

* Reading with Schmiedel disul/wv tmt (from I Cor. ix *7) 
in place of eUtaiuSmi. 
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the truth, learn first from us what we learnt from Him, and when 
you have become a disciple of truth, become our fellow-workmsm." 

Here we have the advantage, rare in ecclesiastical history, 
of hearing the other side. The above is unmistakably the voice 
of those early Christians who hated Paul, or at all events an 
echo of that voice. But how late an echo it would be hazardous 
to decide. Schmiedel asks, “ How should Paul ever come to be 
in the 2nd, or, as far as the pseudo-Qementine Homilies and 
Recognitions are concerned, even in the 3rd or 4th century, 
the object of so fanatical a hatred ? It is a psychological im¬ 
possibility.” Yet the love and hatred aroused by strong char¬ 
acters is not confined to their life-time. There is not the slightest 
reason why there should not have been people in the 3rd or 4th 
century who would have been glad to lampoon Paul. The 
introduction of Pauline features, however, into the representation 
of Simon Magus is merely incidental. The portrait as a whole 
is not in the least like Paul, and could not even have been intended 
for a caricature of him. 

There are other features in the portrait which remind us 
strongly of Marcion. For the first thing which we learn from 
the Homilies about Simon’s opinions is that he denied that God 
was just (ii. 14). By “ God ” he meant the Creator. But he 
undertakes to prove from Scripture that there is a higher God, 
who really pos.sesscs the perfections which are falsely a.scribed 
to the lower (iii. 10, 38), On these grounds Peter complains 
that, when he was setting out for the Gentiles to convert them 
from their worship of many gods upon earth, the Evil Power 
•(t; kukIh) had sent Simon before him to make them believe that 
there were many gods in heaven. Peter throughout is repre¬ 
sented as defending the /twapx^U of God against Simon’s attacks 
on it (f.g. iii. 3, 9, 59). 

If we knew more, we might detect other historical characters 
concealed under the mask of Simon. Just as whatever Plato 
approves is put into the mouth of Socrate.s, so whatever the 
author of the Homilies condemns is put into the mouth of 
Simon Magus. But while thus seeking for hidden meanings, are 
we not in danger of missing what lies on the surface, namely, 
that the Simon Magus of the Clementine romance is a portrait 
of Simon of Gitta, after he had been confused with the Simon 
of Aclst The mention of Helen in the Clementines stamps 
them as later than the Great Declaration, in which, to ail appear¬ 
ance, her story originates. Indeed, the Clementine romance may 
most fitly be regarded as an answer to the Great Declaration, 
the answer of Jewish Gnosticism to the more Hellenized Gnosti¬ 
cism of Samaria. Let us look at the Homilies in this light, and 
sec how far what they have to tell us about Simon accords with 
conclusions which we have already reached. 

Simon, we ore informed, was a Samaritan, and a native of Gitta, 
a village situated at a distance of 6 trxp'ivM (about 4 m.) from the 
„ ... city. The name of his father was Antonius, that of his 

nominee, Rachel. He studied Greek literature in Alexandria, 

and, having in addition to this great power in magic, was so pufied 
up by his attainments that he wished to be considered a highest 
power, higher even than the God who created the world.' And some¬ 
times he " darkly hinted " that he himself was Christ, calhng himself 
the Standing One. Which name he used to indicate that he would 
stand for ever, and had no cause in him for bodily decay. He did 
not believe that Uie God who created the world was the li^hest, nor 
that the dead would rise. He denied Jerusalem, and introduced 
Mount Gerizim in its stead. In place of the real Christ of the 
Christians he proclaimed himself; and the Law he allegorized in 
accordance with his own preconceptions. He did indeed preach 
righteousness and judgment to come: but this was merely a bait 
for the unwary. 

So far we have had nothing that is inconsistent with Simon of 
Gitta, and little but what We are already familiar with in connexion 
either wHth. him or his disciple Menander. But in what follows the 
identification of tliis Simon with the Simon of Acts has led the 
novelist to give play to his fancy. It may be well to premise that 
in the view of the writer of the Homilies, ''All things are double one 
against another.” " As first night, then day, and first ignmanoe, 
then knowledge (ytHeis), and first sickness, then healing, so the 
things of error come first in life, and then the truth supervenes upon 
them, as the physician upon the sickness." (Hem. ii. 33]. In this 
way evere good thing has its evil forerunner. 

According to the Homilies, the manner of his entering on bis 
career of impiety was as follows. There was one John, a Hemero- 
1 Supplyin^vrith Schmiedel, Awr^/w. 
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baptist, who was theaforerunner of our Lord Jesus in ai^ordauce 
with tithe law of parityand as the Lord had twelve Apostles, 
bearing the numberaof the twelve solar months, so bad he ttfiity 
leading men, making up tile mmithly tale of the moon. One of these 
thirty leading men was a woman called Helen. How, as a woman is 
only half a man, in th^s way the number thirty was left incomplete, 
as it is in the moon's course. Of these thirty disciples of John the 
first and most renowned was Simon. But on the death of the 
master he was away in Egypt for the practice of magic, and one 
Dositheus, by spreading a fal% report of Simon’s death, succeeded in 
installing himself as head of the sect. Simon on coming back 
thought it better to dissemble, and, pretending friendship for Dosi- 
theus, accepted the second place. Soon, however, he began to hint 
to the thirty that Dositheus was not as well acquainted as he might 
be with the doctrines of the school. Dositheus was so enraged at 
these suggestions, which were calculated to undermtne his position 
as the Stwding One, that he struck at Simon with his staff. But 
tlie staff went clean through the body of Simon as though it had been 
vapour. Whereat Dositheus was so amazed that he said to him, 
" Art thou the Standing One ? And am I to worship thee ? ” 
When Simon said, " I am," Dosithcua knowing that he himself was 
not, fell down and worshipped him. Itien he retired into the number 
of the twenty-nine leaders, and not long afterwards died. 

The above is doubtless pure fiction. But Dositheus the Samaritan 
is a real person. He is mentioned by Hegesippus as the founder of 
a sect (Eus. H.E. iv. 22), and spoken of by the pseudo-TertuUi^ 
as a heretic from Judaism, not from Christianity, who first dared 
to reject the prophets as not having spoken in the Holy Ghost." 
After this we return to the comparatively solid ground of Simon of 
Gitta. For tlie narrative goes on to say that Shnon took Helen 
about with him, saying that she had come down into the world from 
the highest heavens, and was mistress, inasmuch as she was the all- 
mother being and wisdom. It was for her sake, he said, that the 
Greeks and Barbarians fought, deluding themselves with an image 
of truth, for the real being was then present with the First God.* 
By such specious allegories and Grecian fables Simon deceived many, 
while at the same time- he astounded them by his magic. A de¬ 
scription is given of how he made a familiar spirit for himself by 
conjuring the soul out of a boy and keeping his image in his bedroom, 
and many instances of his feats of magic ore given. 

The Samaritans were evidently strong in magic. In all the accounts 
given us of Simon of Gitta magic is a marked feature, as also in the 
case of his pupil Menander. We cannot, tlierefore, agree with Dr 
Salmon's remark that the only reason why Justin attributed magic 
to Simon of Gitta was because of his identifying him with Simon 
Magus. Rather Simon Magus and his sorceries would have been 
forgotten had not bis reputation been reinforced in the popular mind 
by that of his successor. 

Whether Simon of Gitta ever exhibited his skill in Rome we have 
no means of determining, but at ail events the compound Simon, 
resulting from the fusion of him with his predecessor, is brought to 
Rome by popular legend, and represented as enjoying great influtmcc 
’.vitb Nero. One of bis feats at Rome is to have himself beheaded 
and to rise again on the third day. It was really a ram that was 
beheaded, but he contrived by his magic to moke people think that 
it was himself. The Clementines leave room for this development. 
In the Epistle of Clement to James prefixed to the Homilies Peter 
is spoken of as the light of the West, and as having met with a 
violent death in Rome; and in Homilies i. 16, Peter invites Clement 
to share bis travels and listen to the words of truth which he is 
about to preach from town to town, " even unto Rome itself." 

It would be superfluous to criticize the Tubingen view under 
a form in which it has already been abandoned. We may, 
therefore, confine our attention to the latest exposition of it 
by Schmiedel in the Eney. Biblica. In the narrative of Acts 
Schmiedel finds much to surprise him. He thinks, for instamse, 
that verse jo of chapter viii. must be interpolated, and that in 
the process vpocrfX\ov was borrowed from verse ii. But there is 
no inconsistency between the two verses. Verse 10 merely states 
that the people gave heed to the magician, verse ii adds why. 
All the complicated speculations about a redactor which follow 
are swept away by the simple assumption that the text is sound. 

With Schmiedel’s contention that there are passages in the 
Clementines which are turned at Paul, we entirely agree. But 
this interesting discovery so dazzled the eyes of Bam and his 
followers that after it they saw Paul werywhere. In the Clemen¬ 
tines Simon by his magic imposes his own personal appearance 
upon Faustus, the father of Clement. This he does for his own 
ends, but Peter seeing his opportunity adroitly makes Faustus 
go to Antioch, and m the person of Simon make a puUic 

’ zari rfi* eri/lvytai Myor, ii. *3. 

* As to the phantasmal nature of Helen see PlaA. Sefi. 586 c; 
Sext. Emp. Adv. math. vii. 180; cf. Hdt. ii. Ii2-J,i7. We have only 
the evidence of this passage for Simon having adopwd the notion, 

XXV. 5 
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recantktion of his aspersions on Peter, giving as a reason that he 
had been soundly scourged by angels during the preceding night. 
Now here, we are told, there is a malicious allusion to the 
“ messenger of Satan to buffet me ” of i Cor. xii. 6. We do not 
tWnk that this conjecture will commend itself to the unpreju¬ 
diced, especially in view of the fact that scourging by angels is 
a well-known piece of supernatural machinery (cf. 2 Macc. iii. 
26; Eus. H. E. V. 28, § 12 ; Tert. De idol. 15). Yet Schmiedcl 
speaks of this as “ a well ascertained case in which an utter¬ 
ance of Paul regarding himself is .spitefully twisted to his di.s- 
credit.” There is more plausibility in connecting Simon's 
assumed knowledge of things above the heavens {Recog. ii. 
65^ with St Paul’s claim to have licen “ cauglit up even to the 
third heaven ” (2 Cor. xii. 2). But the passage is much more 
appropriate to Simon of Gitta. From the height in which he 
clarmed to dwell even the third heaven would have seemed 
quite the lower regions. The question of meat offered to idols 
was a burning one, in every sense of the term, long after Paul’s 
day. We need not, therefore, see a reference to the Apostle’s 
laxity on this rrucial point in the story {Horn. iv. 4, vii. 3) that 
Simon Magus had entertained the people of Antioch on a sacri¬ 
ficial ox, and so subjected them to the evil influence of demons. 
The non-necessity of martyrdom is mentioned as a feature of 
early Gnosticism.* 

The miracles which St Paul claims for himself in 2 Cor. xii. 
12, Rom. XV. 19, must doubtlc.ss have led to his being regarded 
as a magician by those who did not accept him as divinely 
commissioned; but, as we have seen throughout, magic was 
the salient feature about the .Samaritan Me.ssi 2 h, who is the real 
enemy aimed at in the Clementine literature. The opening of 
doors of their own accord no more connects Simon Magus with 
Paul than with Peter. We need not, therefore, see in Recog. 
ii. 9 a reference to Acts xvi. 26. As to the use of Imd language, 
people in the 2nd century were glad to avail themselves of such 
missiles as >//tv 8 av 6 a-Tokoi, which hud been manufactured for 
them in the ist {Horn. xvi. 21; 2 Cor. xi. 13). That the homo 
^idam inimicus of the Recognitions (i. 70) is intended for Paul 
is plain, but then, as Schmiedel points out in a note, he is not 
identified with Simon. “ Even the style of Paul,” Schmiedel 
assures us, “ is plainly^ imitated in a mocking way.” The 
reference is to the recantation in Horn. xx. 19, which is like the 
re.st of the, treatise and quite unlike Paul, but Schmiedel’s 
familiarity with Paul’s writings enables him to collect phrases 
therefrom which occur also in the Homilies. 

When the Tubingen School turn their attention to the Apocry- 
phid Acts and Martyrdoms, the image of Paul still obsesses 
their mental gaze. There is indeed one passage which may 
plausibly be adduced in favour of their contention. In the 
Martyrdom of the Holy Apostles Peter and Paul (ch. 45), Paul 
is made to put thb question—" If then circumcision is a good 
thing, why did you, Simon, deliver up circumcised men and 
compel them to be condemned and put to death ? ” We must 
let the Tubingen School have this passage for what it is worth, 
only remarking that it was not on the ground of circumcision 
that Paul persecuted the Church, and that it is impossible to 
extract history out of these fictions. We certainly cannot 
subscribe to the conjecture of Lipsius that “ the story of the 
seeming beheading of Simon has at its root malicious mis¬ 
representations of the beheading of Paul.” The climax of 
absurdity seems to-be reached when we arc informed that the 
story of Simon ofiering.money to the Apostles for the gift of the 
Holy Ghost arose out of Jewish-Christian scandal about Paul’s 
“collection for the Saints” (1 Cor. xvi. i). Yet Schmiedel 
follosra Upsius “ in his latest treatment of the subject ” in 
recognizing “a Samaritan yo^s named Simon as historical.” 
But the part which he played in history is thus taken away 
from him. He was there, it seems, but he did not do what he Is 
said to have done. Only the author of Acts, wishing to obviate 
the reproach against Paul of offering money to the Apostles, 
attributed the hke conduct to Simon. 

' Pseudo-Tertullian says of Basilides, "Martyria negat esse 


In conclusion, there are of course some grounds for the Tubin¬ 
gen view, but they are wholly inadequate to bear the structure 
that has been mised upon them. St Paul was a hard hitter, 
and Jewish Christians, who still clung to James and Peter as the 
only true pillars of the Church, are not likely to have cherished 
any love for his memory. This is enough to account for the 
hostility displayed i^ainst St Paul in the Clementines. But to 
push the equation of St Paul with Simon Magus further than we 
are forced to by the facts of the case is to lose sight of the real 
character of the Clementines as the counterblast of Jewish to 
Samaritan Gnosticism and to obscure the greatness of Simon 
of Gitta, who was really the father of all heresy, a character 
which has been erroneously attributed to Simon Magus. 

I.1TSKATURE. —Harnack, Lehr. d. Dogmengesch., 2nd ed., 204-209, 
204-270; Salmon in Did. Chr. Biog. iv. 68i ; Hort, Notes Intro¬ 
ductory to the Btudy of the Clem, liecog. (1902); Bigg in Stud. Bib. 
(1890), 2, 157-193 ; HeaUlam in Hastings' Diet, of the Bible ; P. W. 
Schmiedel in Encyc. Bill. (St. G. S.) 

SIMON, BICHARD (1638-1712), French biblical critic, was 
born at Dieppe on the 13th of May 1638. His early studies were 
carried on at the college of the Fathers of the Oratory in that 
city. lie was soon, by the kindness of a friend, enabled to 
enter upon the study of theology at Paris, where he early dis¬ 
played a taste fur Hebrew and other Oriental languages. At 
the end of his theological course he was sent, according to 
custom, to teach philosophy at Juilly, where there was one of 
the colleges of the-Oratory. But he was soon recalled to Paris, 
and employed in the congenial labour of preparing a catalogue 
of the Oriental books in the library of the Oratory. His first 
publication was his Fides Ecclesiae orientalis, seu Gabrielis 
Metropolitae Philadelphiensis opu.scula, cum interpretatione 
Latina, cum iwtis (Paris, 1671), the object of which was to 
demonstrate that the belief of the Greek Church regarding the 
Eucharist was the same as that of the Cihurch of Rome. Simon 
entered the priesthood in 1670, and the same year wrote a 
pamphlet in defence of the Jews of Metz, who had been accused 
of having murdered a Christian child. It was shortly before 
this time that there were sown the seeds of that enmity with 
the Port Royalists which filled Simon’s after life with manj’ 
bitter troubles. Antoine Arnauld (1612-1694) had written a 
work on the Perpetuity of the Faith, the first volume of which 
treated of the Euclwist. The criticisms of Simon excited 
lasting indignation among Arnauld’s friends and admirers. 
Another matter was the cause of inciting against him the ill-will 
of the monks of the Benedictine order. In support of a friend 
who was engaged in a lawsuit with the Benedictine monks of 
Fecamp, Simon composed a strongly-worded memorandum. 
The monks were greatly exasperated, and made loud complaints 
to the new general of the Oratory. The charge of Jesuitism 
was also brought against Simon, apparently on no other ground 
tlian that his friend’s brother was an eminent member of that 
order. The commotion in ecclesiastical circles was great, and 
Simon’s removal not only from Paris but from France was 
seriously considered. A mission to Rome was proposed to him, 
but he saw through the design, and, after a short delay dictated 
by prudential motives, declined the proposal. He was engaged 
at the time in superintending the printing of his Histoire critique 
du Vieux Testament. He had hoped, through the influence of 
P£re la Chaise, the king’s confessor, and the due de Montauskr, 
to be allowed to dedicate the work to Louis XIV., but, as the 
king was absent in Flanders at the time, the volume could not 
be published until he had accepted the dedication, though it had 
passed the censorship of the Sorbonne, and the chancellor of the 
Oratory had given his imprimatur. The printer of the book, 
in order to promote the sale, had caused the titles of the various 
chapters to be printed separately, and to be put in circulation. 
These, or possibly a copy of the work itself, had happened to 
come into the hands of the Port Royalists. It seems that, with 
a view to injure the sale of the \rork, which it was well known 
in theological circles had been long in preparation by Simon, 
the Messieurs de Port Royal had undertaken a translation into 
French of the Prolegomena to Wedton’s Polyghtt. To counteract 
this proceeding Simon announced his intention of publishing 
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an annotated edition of the Prolegomena, and actually added 
to the Critical History a translation of the last four chapters 
of that work, which had formed no part of his original plan. 
Simon’s announcement prevented the appearance of the pro¬ 
jected translation, but his enemies were all the more irritated. 
They had now obtained the opportunity which they had long 
been seeking. The freedom with which Simon expressed himself 
on various topics, and especially those chapters in which he 
declared that Moses could not be the author of much in the 
writings attributed to him, especially arou.scd their opposition. 
The powerful influence of Bossuet, at that time tutor to the 
dauphin, was invoked ; the chancellor Michael le Tcllier lent 
his assistance; a decree of the council of state was obtained, 
and after a scries of pivltry intrigues the whole impression, 
consisting of 1300 copies, was seized by the police and destroyed, 
and the anirao.sity of his colleagues in the Oratory rose to so 
great a height against Simon that he was declared to be no 
longer a member of their body. Full of bitterness and disgust, 
Simon retired in 1671) to the curacy of Bolleville, to which he 
had Iteen lately appointed by the vicar-general of the abbey of 
Fecamp. 

The work thus confiscated in France it was proposed to 
republish in Holland. Simon, however, at first oppo.sed this, 
in hopes of overcoming the opposition of Bossuet by making 
certain changes in the parts objected to. The negotiations with 
Bossuet lasted a considerable time, but finally failed, and the 
Critical History appeared, with Simon’s name on the title page, 
in the year 1685, from the press of Reenicr Leers in Rotterdam. 
An imperfect edition hud previously been published at Amster¬ 
dam by Daniel Elzevir, based upon a M.S. transcription of one 
of the copies of the original work which had escaped destruction 
and had been sent to England, and from which a l.Atin and an 
F.nglish translation were afterwards made. The edition of I/sers 
Wits a reproduction of the work as first printed, with a new 
preface, notes, and those other writings which liad appeared for 
and against the work up to that date. 

The work consists of three books. The first deals with quastions 
of Biblical criticism, properly so called, such as the text of the 
Hebrew Bible and the changes wliich II has undergone down to the 
present day, the auUiorship of the Mosaic writings and of other 
books of the Bitde, with an exposition of Simon's peculiar theory ol 
tlie existence during the whole extent of J ewish history of recorders 
or annalists of the events of each iioriod, whose writings were pre¬ 
served in the public archives, and the institution of which he assigns 
to Moses. The second book gives an account of the principal trans¬ 
lations, ancient and iiiodern, of the Uid Testament, and the third 
contains an examination of the principal commentators. He had, 
with the exception of the theory alxive mentioned, contributed 
nothing really new on the subject of Old Testament criticism, for 
previous clitics as L. Cappel, Johannes Morinus (1591-1039) and 
others had established many points of importance, and the value of 
Simon's work consisted chiefly in bringing together and presenting 
at one view the results of Old Testament criticism. The work 
encountered strung opposition, and that not only from the Church 
ol Rome. The Protestants felt their stronghold—an infallible Bible 
—assailed by the doubts which Simon raised against the integrity 
of the Hebrew text. J. le Clorc (" Clericus ") in his work SenUmens 
de quflques IhMogtens de Hollande^ controverted the views ol Simon, 
and was answered by the latter m a tone of considerable asperity 
in his Rdponse aux Sentimens de qualques tMohgieus de Houande, 
over the signature " Pierre Ambrun," it being a marked peculiarity 
of Simon rarely to give his own name. 

The remainmg works ol Simon may be briefly noticed. In 1689 
appeared his Histoire critique du texte du Nouveau Testament, 
consisting of thirty-three chapters, in which he discusses the oi’igin 
and character of the various books, with a consideration of the 
objoctioos brought against- them by the Jews and others, the 

a notations from the Old Testament in the New, the inspiration of 
le Hew Testament (witij a refutation of the opiroons of Spinoza), 
the Greek dialect in which they are written (against C. Salmaaiusj, 
the Greek MbS. known at ttie time, especially Codex 1 > (Canta- 
hrigiensis), &c. This was, followed in 16^ by his Histoire critique 
des versions du Nouveau Testament, where be gives an account of 
the vanous translations, both ancient and modern, and diKusses 
the manner in which many difficult passages of the New Testament 
have been rendered in the varions versions. In 1693 was published 
what in some respects is the most valuable of all his writings, viz. 
Histoire critique des principaux commentaieurs du Nouveau THt^ent 
depuis le commencement' du ChrisHanisme jusques A itdM' temps. 
This work exhibits immense reading, and the infonuation it oontains 


• d 

is stingvaluable to the student. The last work of Simon that we need 
mention is his NouvaUes Observations sur le texts et les versions du 
Nouveau Testament (PariJ, 1695), which contains supptemuntary 
observations upon the subjects of the text and translations ol the 
New Testament. ^ 

As a controversialist Simon displayed a bitterness which 
tended only to aggravate the unpleasantness of controversy. He 
was entirely a man of intellect, free from all tendency to senti¬ 
mentality, and with a strong vein of sarcasm and satire in his 
disposition. He died at Dieppe on the iith of April 1712 at 
the age of seventy-four. 

1 'he principal authorities for the life of Simon are the life or 
“ 61 ogc ’ by his grand-nephew Do la Martimero in vol. i. of the 
Lettres chmsies (4 vols., Amsterdam, 1730) ; K. H. Graf's article 
ill the first vol. of the lieitr. su d. theol. Wissensclt., &c. (Jena, 1851); 
E. \\'. E. lieuss’s article, revised by E. Nestle, in Herzog-Hauck, 
Kealeneyklopddie (ed. 1906) ; Richard Simon et son Vieux Testament, 
by A. Bernus (Lausanne, iHb9); H. Morgival, Essai sur Rickard 
Simon ct la critique bihlique au XVH’ stdcle (1900). E'or the biblio¬ 
graphy, .si-c, in addition to the various editions of Simon's works, 
the very complete and accurate accouiil of A. Bernus, Notice bibtio- 
graphique sur Rithard Simon (Basel, 1HK2). 

SIMON, THOMAS {c. 1623-1665), English medallist, was horn, 
according to Vertue, in Yorkshire about 1623. He studied 
engraving under Nicholas Briot, and about 1635 received a post 
in connexion with the Mint. In 1645 he was appointed by the 
parliament joint chief engraver along with Edward Wade, and, 
having executed the great seal of Ihe Commonwealth-and dies 
for the coinage, he was promoted to be chief engraver to the 
mint and seals. He produced several fine portrait medals of 
f'romwell, one of which is copied from a miniature by Cooper. 
After the Restoration he was appointed engraver of the king’s 
seals. On the occasion of his contest with the brothers Roettiers, 
who were employed by the mint in 1662, Simon produced his 
celebrated crown of Charles II., on the margin of which he 
engraved a petition to the king. This is usually considered his 
masterpiece. He is believed to have died of the plague in 
London in 1665. 

A volume of The Medals, Coins, Great Seals and other Works of 
Thomas Simon, engraved and described by George Vertue, was published 
1111753 - 

SIMON BEN TOHAI (2nd century a.d.), a Galilean Rabbi, 
one of the most eminent disciples of Aqiba {q.v.). His master 
was executed by Hadrian, and Simon* anti-Roman sentiments 
led to his own condemnation by Varus c. 161 a.d. (according to 
Graetz). He escaped this doom and dwelt for some years m a 
cavern. Emerging from concealment, Simon settled in Tiberias 
and in other Galilean cities. He acquired a reputation as a 
worker of miracles, and on this ground was sent to Rome as an 
envoy, where (legend tells) he exorcised from the emperor’s 
daughter a demon who had obligingly entered the lady to enable 
Simon to effect his miracle. 'I'his Rabbi bore a large part in 
the fixation of law, and his decisions are frequently quoted. 
To him were attributed the important legal homilies called 
Sifre and Mekhilta (see Midrash), and above all the Zahar, the 
Bible of the Kabbalah (?.».). This latter ascription is altogether 
unfounded, the real author of this mystical commentary on the 
Pentateuch being Moses of Leon (y.w.). 

The fullest account of Simon's teachings is to be foond in W. 
Bacher's Agada der Tarmaiten, if. pp. 70-149. (l. A.) 

SIMON OF ST QUENTIN (fl. 1247), Dominican mission- 
traveller and diplomatist. He accompanied, and wrote the 
history of, the Ikiminican embassy under Friar Ascelin or 
Anselm, which Pope Innocent IV. sent in 1247 to the Mohgols 
of Armenia and Persia. Simon’s history, in its original form, 
is lost; but large sections of it have been preserved in Vincenit 
of Beauvais’s Speculum kistoriale, where nineteen chapters an: 
expressly said to be ex libeUo fratris Simotiis, or entitled frater 
Simon. The-embassy of Ascelin and Simon, who were ac¬ 
companied by Andrew of Longjumeau, proceeded to the-«ainp 
of Baiju or Bachu Hoy an (i.e, “ General ” Baijn, Ntr^em signify¬ 
ing a commander of io,ooo)at Stfisns in Armenia, lying beiw^n 
the Aras river and lake Gokeba, fifty-nine days’ jbu^y from 
Acre. 'Hte papal letters were trankated into Persian, and 
thence into Mongol, and so presented to Bsdju p -but the-’Tatars 
uttsK greatly imtated by the hat^tiness of the DominicaiU, 
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who implied that the pope was superior even to the GreatpKhan, 
and offered no jwesents, refused the cijstomary reverences before 
Baiju, declined to go on to the imperial court, and made un¬ 
seasonable attempts to convert their hosts. The Frankish 
visitors were accordingly lodged and treated with contempt: 
for nine weeks (June and July 1247) all answer to their letters 
was refused. Tlirice Baiju even ordered their deatli. At last, 
on the 25th of July 1247, they were dismissed with the Noyan's 
reply, dated the 20th of July. This reply complained of the 
high words of the I^atin envoys, and commanded the jx>pe to 
come in person and .submit to the Master of all the Earth (the 
Mongol emperor). 'Ihe mission thus ended in complete failure ; 
but, except for Carpini’s (?.e.), it was the earliest Catholic 
emba.s.sy which reached any Mongol court, and its information 
must have been valuable. It performed something at least of 
what should have been (but apparently was notj done by 
Ia,wrence (Louren^o) of Portugal, who was commissioned as 
papal envoy to the Mongols of the south-west at the same time 
that Carpini was accredited to those of the north (1245). 

See Vincent of Beauvais, Speculum historiale, book xxxii. (some¬ 
times quoted as xxxi.), chaps. 26-29, 32 , 34 . 4 °'. 3 *. PP- 4.33 A- 
434 B in the Venice edition of 1591); besides these, several other 
chapters of the Spec. kist. probably contain material derived from 
Simon, e.g. bk. xxxi. (otherwise xxx.), chaps. 3, 4, 7, 8, 13, 32 ; and 
bk. xxx. (otherwise xxix.), chaps. 69, 71, 74-75, 78, 80. See also 
d'Oh.sson, Htstoire des Mongols, li. 200-201, 221-233 >“• 79 (edition 

of 1852) ; Fontana, Monumenta Dominicana, v. 52 (Rome, 1O75): 
Luke Wadding, Annales Mtnorum, hi. ii(>-ii8; E. Bretschneider, 
Mediaeval Researches from Eastern Asiatic Sources, vol. i., notes 455, 
494 (Ixindon, 1888); M. A. P. d’Ave/Ac’s Introduction to Carpim, 
pp. 404-405, 433-434, 464-465, of vol. iv. of the Paris Geog. Soc.’s 
Recueil de Voyages, &c. (Paris, 1839); W. W. Rockhill, Rubruck, 
pp. xxiv-xxv (London, Hakluyt Soe., 1900) ; C. R. Beazley, iJatun 
Of Modem Geography, ii. 277, and Carpim and Rubruquis, 269-270. 

(C. R. B.) 

SIMONIDES (or Semonioks) OF AMORGOS, Greek iambic 
poet, flourished in the middle of the 7th century B.c. He was 
a native of Samos, and derived his surname from having founded 
a colony in the neighbouring island of Amorgos. According to 
Suldas,'besides two books of iambics, he wrote elegies, one of 
them a poem on the early history of the Samians. The elegy 
included in the fragments (85) of Simonides of Ceos is more 
probably by Simonides'of Amorgos. We possess about thirty 
fragments of his iambic poems, written in clear and vigorous 
Ionic, with much force and no little harmony of versification. 
With Simonides, as with Archilochus, the iambic is still the 
vehicle of bitter satire, interchanging with melancholy, but in 
Simonides the satire is rather general than individual. His 
“ Pedigree of Women ” may have been suggested by the beast 
fable, as we find it in Hesiod and Archilochus, and as it recurs a 
century later in Phocylides ; it is clear at least that Simonides 
knew the works of the former. Simonides derives the dirty 
woman from a hog, the cunning from a fox, the fussy from a 
dog, the apathetic from earth, the capricious from sea-water, 
the stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from an ape, 
and the good woman, from a bee. The remainder of the poem 
(96-118) is undoubtedly spurious. There is much beauty and 
feeling in Simonides’s description of the good woman. 

See Fragments in T. Bergk, Poliae lyrici Graeci ; separate 
editions by F. T. Wefekor (1835J, and especially by P. Malusa {1900), 
with exhaustive introduction, bibliography and commentary. 

SIMONIDES OF CEOS (c. 556-4^ B.c.), Greek lyric poet, 
was born at lulis in the island of Ceos. During his you& he 
taught poetry and music in his native island, and composed 
paeans for the festivals of Apollo. Finding little scope for his 
abilities at home, he went to live at Athens, at the court of 
Hipparchus, the patron of literature. After the murder of 
Hipparchus (514), Simonides withdrew to Thessaly, where he 
enjoyed the protection and patronage of the Sccq^ae imd 
Aleuadae (two celebrated Thessalian families). An interesting 
stoiy is told of the termination of his relations with the Scopadae. 
On a certain occasion he was reproached by Scopas for having 
allotted too much space to the Dioscuri in an ode celebrating 
the victory ^ his patron in a chariot-race. Scopas refused to 


pay all the fee and told Simonides to apply to the Dioscuri for 
the remainder. The incident took place at a banquet. Shortly 
afterwards, Simonides was told that two young men wished to 
speak to him ; after he had left the banqueting room, the roof 
fell in and crushed Scopas and his guests (Cicero, De oratore, 
ii. 86). 'Iherc seems no doubt that some disaster overtook the 
Scopadae, which resulted in the extinction of the family. After 
the battle of Marathon Simonides returned to Athens, but soon 
left for Sicily at the invitation of Hiero, at whose court he spent 
the rest of his life. 

His reputation as a man of learning is shown by the tradition 
that he introduced the distinction between the long and short 
vowels («, 1), 0, 0)), afterwards adopted in the Ionic alphabet 
which came into general use during the archonship of Eucleides 
(403). He was also the inventor of a system of mnemonics 
((^intilian xi. 2, 11). So unbounded was his popularity that 
he was a jmwer even in the political world ; we are told that he 
reconciled Thero and Hiero on the eve of a battle between their 
opposing armies. He was the intimate friend of Themistoicles 
and Fausanias the Spartan, and his poems on the war of libera¬ 
tion t^aiast Persia no doubt gave a powerful impulse to the 
nation^ patriotism. For his poems he could command almost 
any price: later writers, from Aristophanes onw'ards, accuse 
him of avarice, probably not without some reason. To Hiero’s 
queen, who asked him whether it was better to be bom rick or a 
genius, he replied “ Rich, for genius is ever found at the gates 
of the rich.” Again, when someone asked liim to write a lauda¬ 
tory poem for which he offered profuse thanks, but no money, 
Simonides replied that he kept two coffers, one for thanks, the 
other for money ; that, when he opened them, he found the 
former empty and useless and the latter full. 

Of his poetry we possess two or three short elegies (Fr. 85 seems 
from its style and versification to belong to Simonides of Amorgos, 
or at least not to be the work of our poet), several epigrams and 
about ninety fragments of lyric poetry. The epigrams written in 
the u.sual dialect of elegy, Ionic with an epic colouring, were in¬ 
tended partly for public and partly for private monuments. There 
is strength and subhmity in the lomier, with a simpheity that is 
almost statues(jue, and a complete mastery over tlie rhythm and 
forms of elegiac expression. Those on the heroes of Marathon and 
■Thermopylae are the most celebrated. In the private epigrams 
there is mure warmth of colour and feeling, but few of them rest on 
any better authority than that of the Palatine anthology. One 
interesting and undoubtedly genuine epigram of this class is upon 
Archedice, the daughter of Hippias the Pcisistratid, who, ” albeit 
her father and husband and brother and children were all princes, 
was not lifted up in soul to pride.” The lyric fragments vary much 
in character and length : one is from a poem on Artemisium, cele¬ 
brating those who fell at Thermopylae, with which he gained the 
victory over Aeschylus; anoUier is an ode in honour of Scopas 
(commented on in Plato, Protagoras, 339 b); the rest are from odes 
on victors in the games, byporchemes, dirges, hymns to the gods 
and other varieties. The poem on 'Thermopylae is reverent and 
sublime, breathing an exalted patriotism and a lofty national pride ; 
the others arc full of tender pathos and deep feeling, combined with 
a genial worldliness. For Simonides requires no standard of lofty 
unswerving rectitude. “ It is hard," he says (Fr. 5), " to become a 
truly good man, perfect as a square in bands and feet and mind, 
fashioned without blame. Whosoever is bad, and not too wicked, 
knowing justice, the benefactor of cities, is a sound man. I for one 
will find no fault with him, for the race of fools is infinite. ... I 
praise and love all men who do no sin willingly ; but with necessity 
even the gods do not contend." Virtue, he teUs us elsewhere in 
language that recalls Hesiod, is set on a high and difficult hill (Fr. 58); 
let us seek after pleasure, for " all things come to one dread Charybdis, 
both great virtues and wealth " (Ft. 38). Yet Simonides is for from 
being a hedonist; his morality, no less than his art, is pervaded by 
that virtue for which Ceos was renowned —euppoeini or self-restraint. 
His most celebrated fragment is a dirge, in which Banad, adrift 
with the infant Perseus on the sea in a dark and stormy night, takes 
comimt from the peaceful slumber of her babe. Sunomdes here 
illustrates his own saying that" poetry is vocal pelting, as painting 
is silent poetry." Of the many Enghsh translations of this poem, 
one of the best is that by J. A. Symonds in Studies on Ihe Greek 
Poets. Fragments in T. Bergk, Poltae lyrici Graeci ; standard 
edition by F. G. Schnoidewin (1835) and of the Danai alone by 
H. L. Ahrens (1853). Other authorities are given in the exhaustive 
treatise of E. Cesati, Simonide di Ceo (1882); see also W. Sehrdter, 
De Simonidis Cei melici sermone (1906). 

SIMOira TOWN, a town and station of the British navy in 
the Cape province, South Africa, in 34® 15’ S., 18° 30' E., on the 
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shores of Simon’s Bayj an inlet on the west side of False Bay. 

It is 224 S. of Cape Town by rail and 17 m. N. of Cape Point 
(the Cape of Good Hope). Apart from the naval station the 
town (pop. 1904,6642) is an educational and residential centre, 
enjoying an excellent climate with a mean minimum temperature 
of 57" and a mean maximum of 70° F. Owing to the influence 
of the Mo2ambique current the temperature of the water in the 
bay is 10® to 12° F. higher than that of Table Bay, hence Simon’s 
Town and other places along the shores of False Bay are favourite 
bathing resorts. The naval establishment is the headquarters of 
the East India and Cape Squadron. 

In 1900 the yard covered about 13 acres, exclusive of the victualling 
establishment and naval hospital, and was provided with a small 
camber, slipways for torpedo-boats and small vessels, togetlier with 
various dockyard buildings, storehouses, coal stores, &c., hut had 
no dry dock or deep-water wharf. Under the Naval Works Loan 
Act of 1809 ,£2,500,000 was provided for the construction of ad¬ 
ditional docks east of the ori^nal naval yard. Ihese works were 
begun in 1900 and completed in 1910. They consist of a tidal l^in 
28 acres in extent, with a depth of 30 ft. at low-water spring tides, 
enclosed by a breakwater on the eastern and northern sides and a 
.similar projecting ami or pier on the west. The entrance to the 
basin faces north-westerly, and is 300 ft. in width. South of the 
basin is a large reclaimed area forming the-site of the new dockyard. 
Opening from the ba.sin is a dry dock, 750 ft. in length on blocks, 
with an entrance 95 ft. wide and having 30 ft. over tlie sill at low- 
water spring tides. The foundation stone of the dry dock was laid 
in November 1906 by the carl of Selborae, after whom it is named, 
and the dock was opened in November 1910 by tlie duke of 
Connaught. 

■The Selborne dock can be subdivided by an intermediate caisson 
in such a manner as to form two docks, respectively 400 ft. and 320 ft. 
in length, or 470 ft. and 250 ft. in length on blocks, as may bo re¬ 
quired, or tae full length of 750 ft. can be made available. The 
dockyard buildings include extensive shops for the chief engineer’s 
and chief constructor’s departments, tlie pumping-eiigine house, 
working sheds, &c., while ample space is reserved for additional docks 
and buildings. Berthing accommodation is provided in tlie basin 
alongside the wharf waUs which surround it. The walls available 
for this purpose have a total lengtli of 2585 ft. lineal, are oonstructed 
of interlocked concrete block work, with an available depth of water 
of 30 ft. at low water, and are furnished w^i imwerful shear-legs 
and cranes for the use of vc.ssels alongside. Extensive sheds for the 
storage of coal arc provided. The whole of the dockyard area 
(35 acres), including the enclosing breakwater and pier, was funned 
by reclamation from tlie sea; and tlie total area of the new works, 
including the tidal basin, is 63 acres. 

False Bay, which corresponds on the south to Table Bay on 
the north side of Table Mountain, is a spaciou.s inlet which ha.s 
an average depth of from 15 to 20 fathoms, and is completely 
sheltered on all sides except towards the soutli. Here a whole 
fleet of the large.st vessels can ride at anchor. Defensive works 
protect the entrance to the bay. 

Simon’s Town dates from the close of the 17th century, the 
town and bay being named after Simon van der Stoll, governor 
of the Cape in 1679-1699. It was at Simon’s Town that the 
first British landing in Cape Colony was made by General Sir 
James Craig in 1795. About 1810 the bay was selected as the 
base for the South African squadron, Table Bay being abandoned 
for that purpose in consequence of its exposed position. 

SIMONY, an offence, defined below, against the law of the 
church. The name is taken from Simon Magus (?.».). In the 
canon law the word bears a more extended meaning than in 
English law. “ Simony according to the canonists,” says 
Ayliffe in his Parergon, “ is defined to be a deliberate act or a 
premeditated will and desire of selling such things as are spiritual, 
or of anything annexed unto spirituals, by giving something 
of a temporal nature for the purchase thereof; or in other 
terms it is defined to be a commutation of a thing spiritual or 
annexed unto spirituals by giving something that is temporal.” 
An example of the offence occurs as early as the 3rd century 
in the purchase of the bishopric of Carthage by a wealthy matron 
for her servant, if the note to Gibbon (vol. ii. p. 457) is to be 
believed. The offence was prohibited by many councils, both 
in the East and in the West, from the 4th century onwards. In 
the Corpus juris canoniei the DCcretum (pt. ii. cause i. quest. 
3) and the Decretals (bk. v. tit. 3) deal with the subject. The 
offender, whether simoniatus (one who had bought hie orders) 
or simoniaco prometus (one vibo had ''ought his promotion), 
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was liable to deprivation of his benefice and deposition from 
orders if a secular priest,-,to confinement in a stricter monastery 
if a regular. No distinction seems to have been drawn between 
the sale of an immediate and of a reversionary interest. 'Hie 
innocent simoniace promotus was, apart from dispensation, 
liable to the same penalties as though he were guilty. Certain 
matters were simoniacal by the canon law which would not be so 
regarded in English law, r.g. the sale of tithes, the taking of a 
fee for confession, absolution, marriage or burial, the concealment 
of one in mortal sin or the reconcilement of an impenitent for 
the sake of gain, and the doing homage for spiritualities. So 
grave was the crime of simony considered that even infamoui 
persons could accuse of it. English provincial and Icgatine 
constitutions continually assailed simony. Thus one of Ae 
heads in Lyndewode (bk. v.) is, “ Ne quis ecclesiam nomine 
dotalitatis transferat vel pro praesentetione aliquid accipiat.” 
In spite of all the provisions of the canon law it is well established 
that simony was deeply rooted in the medieval church. Dante 
places persons guilty of simony in the third bolgia of the eighth 
circle of the Inferno :— 

" O Simon mago, O miseri segnaci, 

Che le cose di Dio cbe di bontate 
Dvono esser spose, voi rapad 
Ter oro v per argento adulterate.”— Inf. xix. i. 

The popes themselves were notorious offenders. In j^e canto 
just cited Pope Nicholas III. is made by the poet the mouth¬ 
piece of the simoniacs. He is supposed to mistake the poet for 
Boniface VIII., whose simoniaetd practices, as well as those of 
Clement V., aic again ajluded to in Par. xxx. 147. At a later 
period there was an open and continuous sale of spiritual offices 
by the Roman curia which contemporary writers attacked in 
the spirit of Dante. A pasquinade against Alexander VI. begins 
with the lines— 

” Vendit Alexander claves, altaria, Christum. 

Emerat illc prius ; vendere jure potest." 

MachiavcUi calls luxury, simony and cruelty the three dear 
friends and handmaids of the same pope.’ The colloquy of 
Erasmus De sacerdotiis captandis bears witness to the same 
state of things. And, best proof of all, numerous decisions as 
I to what is or is not simony are to b* found in the reported 
decisions of the Roman rota.® That part of the papal revenue 
which consisted of first-fruits {primitiae or annates) and tenths 
(derimae) must have been theoretically simoniacal in its orij^. 
In England this revenue was annexed to the crown by Henry 
VIII. and restored to the church by Queen Anne (see Queen 
Anne’s Boun’ty). 

For the purposes of English law simony is defined by Blackstone 
as tlie corrupt presentation of any person to an ecclesiastical benefice 
for money, gift or reward. ’I'hc offence is one of purely ecclesiastical 
cognizance, and not punishable by the criminal law. The penalty 
is forfeiture by the offender of any advantage from the simoniacal 
transaction, ol his patronage by the patron, of his benefice by the 
presentee; and now by the Benefices Act 1892, a person guilty of 
simony is guilty of an offence for which he may be proceeded against 
under theClergy Discipline Act 1892. An innocent clerkistmder nodis¬ 
ability, as he might be by the canon law. Simony may be committed 
in three.ways—in promotion to orders, in presentation to a benefice, 
and in resignation of a benefice. The common law (with which the 
canon law is incorporated, as far as it is not contrary to tae common 
or statute law or the prerogative of the crown) has been considerably 
modified by statute. Where no statute applies to the case, the 
doctrines of the canon law may still be of authority. Both Edward 
VI. and Elizabeth promulgated advertisements against simony. 
The Act of 31 Eliz. c. 6 was intended to reach the corrupt patron as 
well as the corrupt clerk, tlie ecclesiastical censures apart from the 
statute not extending to the case of a patron. ’The first part of the 
act deals wita the penalties for election or resignation of officers of 
churches, colleges, schools, hospitals, halls and societies for reward. 
The second part of ttie act provides that if any person or persons, 
bodies politic and corporate, for any sum of money, reward, gift, 
profit or benefit, directly or indirectly, or for or by reason of any 
promise, agreement, grant, bond, covenant or other assurances, of 
or for any sum of money, &c., directly or indirectly present or collate 
any person to any benefice ■with cure of souls, di(pity, {irebead or 
living ecclesiastical, or give or bestow the same for or iiisreapect of 

' See Roscoe, Lije of Lto X., vol. i. p. 463. 

* Compare the fine distinctions drawn hy the casuists and attacked 
by Pascal in the twelfth of the Prouinciii Letters. 
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any snih corrupt cause or consideration, every such presentation, 
coUation, gift and bestowing, and every remission, instllution, 
investiture and induction shidl be void, frastrate and of none 
efiect in law ; and it sliall be lawful for the queen to present, collate 
unto, or give and bestow every such benehce, dignity, prebend and 
Uving ecclesiastical for that one time or torn only; and all and 
every person or persons, bodies poUtic and corporate, that shall give 
or take any such sum of money, 4 c., directly or indirectly, or that 
shall take or make any such promise, &c., shall forfeit and lose the 
double value of one year's profit of every such benefice, &c., and the 
person so corruptly taking, procuring, seeking or accepting any 
such benefice, &c., shall be adjudged a disabled person in law to liave 
or enjoy the same benefice, 4 c. Admission, institution, installation 
or induction of any person to a benefice, 4 c., for any sura of money, 
4 c., renders the ofiender liable to the penalty already mentioned. 
But in tills case the presentation reverts to tlic patron and not to 
tlic crown. The penalty lor corrupt resigning or exchanging of a 
benefice with cure of souls is tliat the giver as well as the taker shall 
lose double &e value of the sum so given or taken, hall the sum to 
go to the crown and lialf to a common informer. The penal^ for 
taking money, 4 c., to procure ordiuatiun or to give orders or licence 
to preach is a fine of £4°: the party so corruptly ordained forfeits 
£io; acceptance of any benefice witiiin seven years after such 
corrupt entering into tlie ministry makes such benefice merely void, 
and the patron may present as on a vacancy; tlie penalties are 
divided as in the last case. Thu act is cumulative only, and does 
not take away or restrain any punishment prescrilied by ecclesiastical 
law. The Act of l Will. 4 M. scss. i, c. i6, guards the rights of 
an innocent successor in certain cases, ft euacts that alter the 
death of a person simoniacally presented the offence or contract ol 
simony shall not be alleged or pleaded to the prejudice of any other 
patron innocent of simony, or of his clerk by him presented, unless 
the person simoiiiac or simoniacally presented was convicted of such 
offence at common law or in some ecclesiastical court in the lifetime 
of the person simoniac or simoniacally presented. The act also 
declares the validity of leases made by a simoniac or siraoniacally- 
presented person, if bona fidt and for valuable consideration to a lessee 
ignorant of tlie simony. By the Simony Act 1713 if any person shall 
for money, reward, gift, profit or advantage, or for any promise, 
agreement, grant, bond, covenant or other assurance for any 
money, 4 c., take, procure or accept the next avoidance of or pre¬ 
sentation to any ^nefice, dignity, prebend or living ecclesiastical, 
and shall be presented or collated thereupon, such presentation or 
collation and every admission, institution, investiture and induction 
upon the same shall be utterly void ; and such agreement shall be 
deemed a simoniacal contract, and the queen may present for that 
one turn only; and the person so corruptly taking, 4 c., shall be 
adjudged disabled to have and enjoy the same benefice, 4 c., and 
shall be subject to any punishment limited by ecclesiastical law. 
The Ecclesiastical CommiAiioners Act 1840, § 42, provides that no 
spiritual person may sell or assign any patronage or presentation 
belonging to him by virtue of any digraty or spiritual office held by 
him; such sale or assignment is null and void. This section has 
been construed to take away the old archbishop's " option," i.e. 
the ri^t to present to a benefice in a newly appointed bishop's 
patronage at the option of the archbishop. By canon ^o of the 
canons of 1603 an oath against simony was to be admimstered to 
every person admitted to any spiritual or ecclesiastical function, 
dignity or benefice. By the Clerical Subscription Act 1805 a de- 
clamtion was substituted for the oath, and a new canon incorporating 
the alteration was ratified by the crown in 1866. By tlie canon law 
all resignation bonds were simoniacal, and in 1826 the House of 
Lords htdd that all resignation bonds, general or special, were 
illegal. Special bonds have since, however, been to a limited extent 
■sanctioned by law. The Clerical Resignation Bonds Act 1828 makes 
a written promiso to resign valid if made in favour of some 
jKirticular nomuiee or one of two nominees, subject to the 
conditions that, where. there are two nominees, each of them 
must be citlier by blood or marriage an uncle, son, grandson, 
brother, nephew or grand-nephew of the patron, that the writiiig 
be dej;wsited with the registrar of the diocese open to public 
inaction, and that the resignation be followed by presentation 
within six mouths of tiic person for whose benefit the bond is 
made. The Benefices Act 1898 substitutes and makes obligatory 
cm every person about to be instituted to a benefice a simpler 
and more stringent fonn of declaration against simony. The 
declaration is to the efiect that the clergyman has not received 
the presentation in consideration of any sum of money, reward, gift, 
profit or benefit directly or indirectly given or promised by him 
or any one for liim to any one; that he has not made any promise 
of resignation other than that allowed by the Clerical Resignation 
Bonds Act 1828 ; that he has not lor any money or benefit procured 
the avoidance of the benefice; and that he has not been party to any 
agreement invalidated by sec. 3 sub-sec. 3 of the act which ini^datcs 
any agreement for the exercise of a right of patronage in favour or 
on the nonjination of any particalar person, and any agreement on 
the transfer of a right of patronage (a) for the retransfer of the right, 
or (6) for postponmg payment of any part of the consideration for 
the transfer until a vacancy or for more than three months, or (c) 
for payment of interest until a vacancy or for more than three 


months, or (d) for any payment in respect of the date at which a 
vacancy occurs, or (c) lor the resignauon of a benefice in favour 
of any person. Cases of simony have come before the courts in 
which clergy of the highest rank have been impUcated. In 1695, 
in tto case of Lucy v. The Bishop of St. David's, the bishop was 
deprived for simony. The queen's bench refused a prohibition 
(i Lord Raymond's Rep. 447). In 1841 the dean of York was 
deprived by the archbishop for simony, but in tliis case the queen's 
bench granted a prohibition on the ^ound of informality in the 
proceedings (In Be the Dean of York, 2 Q.B.R. i). The general result 
of the law previous to the BOTefices Act 1898, as gathered from the 
statutes and decisions, may be exhibited as follows: (i) it was not 
simony for a layman or spiritual person not purchasing for himself 
to purchase, while the church was full, an advowson or next presenta¬ 
tion, however immediate the prosjiect of a vacancy ; (2) it was not 
simony for a spiritual person to purchase for himself a life or any 
greater estate m an advowson, and to present himself thereto; (3) 
it was not simony to exchange benefices under an agreement that no 
payment was to be made for dilapidations on either side; (4) it 
was not simony to make certain assignments of patronage under the 
Church Building and New Parishes Acts (9 4 10 Viet. c. 88, 32 4 33 
Viet. c. 94); (5) it was simony for any person to purchase the next 
presentation while the church was vacant; (6) it was simony for a 
spiritual person to purcliase for himself tlie next presentation, though 
the church be full; (7) it was simony for any person to purchase the 
next presentation, or in the ca.se of purchase of an advowson the next 
presentation by the jiurchaser would be simoniacal if there was 
any arrangement for causing a vacancy to be made; (8) it was simony 
for the purchaser of an advowson while the church was vacant to 
present on the next presentation; (9) it was simony to exchange 
otherwise than simplietter ; no compensation in money might be 
made to the persoh receiving the less valuable benefice. The law 
on the subjext of simony was long rcgardwl as unsatisfactory by the 
authorities of the church. In 1879 a royal commission reported on 
tlie law and existing practice as to the sale, exchange and resignation 
of benefices. Many endeavours were made in parliament to give 
effect to the recommendations of the commission, but it was not until 
1898 that any imjxirtant change was made in the law. The Benefices 
Act of that year absolutely invahdates any transfer of a right of 
patronage unless (a) it is registered in the diocesan registry, (b) 
unless more than twelve months have elapsed since the last in¬ 
stitution or admission to the benefice, and (c) unless " it transfers 
the whole interest of the transferor in the right" with certain re¬ 
servations ; in other words, the act abolished the sale of next 
pre.sentations, but it expressly ro.served from its operation (a) a 
transmission on marriage, death or bankruptcy or otherwise by 
operation of law, or (ft) a transfer on the appmntmcnt of a new 
trustee where no beneficial interest pas.ses. It also substituted 
another form of declaration for that required under the Clerical 
Subscription Act 1865 (see above). It abohshed the sale by auction 
of an advowson in gross, and empowered a bishop to refuse to in¬ 
stitute or admit a presentee to a benefice on a number of specified 
grounds : among others, on tlie ground of possible corrupt pre¬ 
sentation through a year not having elapsed since the last 'transfer 
of the right Of patronage, and constituted a new court to hear 
appeals against a bishop's refusal to institute. This court consists 
of a judge of the Supreme Court, who shall decide all questions of 
law and of fact, and of the archbishoji, who gives judgment. 

In Scotland simony is an offence both by civil and ecclcsia.stical 
law. 'The rules are generally those of the canon law. There are 
few decisions of Scottoh courte on the subject. By the Act of 1384, 
c. 5, ministers, readers and others guilty of simony provided to 
benefices were to be deprived. An Act of Assembly of 1753 declares 
pactions simoniacal whereby a minister or probationer before 
presentation and as a means of obtaining it bargains not to raise a 
process of augmentation of stipend or demand reparation or enlarge¬ 
ment of his manse or glebe after induction. 

SIMOOM, or Samum, the name usually given in Algeria, Syria 
and Arabia to dust and sand-laden desert winds of the sirocco 
type. See Sirocco and Khamsin. 

SIMPLICIUS, pope from 468 to 483. During his pontificate 
the Western Empire was overthrown, and Italy passed into 
the hands of the barbarian king Odoacer. In the East, the 
usurpation of Basiliscus (475-476), who supported the mono- 
physites, gave rise to many ecclesiastical troubles, which were 
a source of grave anxiety to the pope. Ihe empwor Zeno, 
who had procured the banishment of Basiliscus, endeavoured 
to compound with the monophysite party; and the bishop of 
Constantinople, who had previously fought on the pope’s aide 
for tiie council of Chaloeaon, abandoned Simplicius and sub¬ 
scribed to the hmotiam, tihe conciliator document promulgated 
in 482 by the emperor. Simplicius died on the and of March 
483, but without settling the monophysite question. 

SIMPLICIUS, a native of Cilicia, a disciple of Anunoniui and 
of Damascius, was one of the last-of the Neoplatonists. When, 



SIMPLON PASS^IMPSON, T. 


in A.D. 539, the school 'of philosophy at Athens was disendowed 
and the teachi^ of philosophy forbidden, the scholars Damascius, 
Simplicius, Priscianus and four others resolved in 531 or 532 to 
seek the protection of Chosroes, king of Persia, but, though 
they received a hearty welcome, they found themselves unable 
to endure a continued residence amongst barbarians. Before 
two years had elapsed they returned to Greece, Chosroes, in his 
treaty of peace concluded with Justinian in 533, expres-sly 
stipulating that the seven philosophers should be allowed “ to 
return to their own homes, and to live henceforward in the 
enjoyment of liberty of conscience ” (Agathias ii. 30, 31). After 
his return from Persia Simplicius wrote commentaries upon 
Aristotle’s De coelo, Physica, De anitna and Categoriae, which, 
with a commentaty upon the Enchiridion of Kpictetus, have 
survived. Simplicius is not an original thinker, but his remarks 
are thoughtful and intelligent and his learning is prodigiotis. 
To the student of Greek philosophy his commentaries are in¬ 
valuable, as they contain many fragments of the older pliilo- 
ophers as well as of his immediate predecessors. (See Neo¬ 
platonism.) 

See J. A. Fabricius, BifcHoWieca Graeca,ix. 529 seq., who praises very 
highly Simpheius’s commentary on the Enchiridion ; Ch. A. Braiidis’s 
article in Smith’s iHct. of Greek and Eomun liiography ; It. Zeller, 
D. Phil. d. Gr. III. ii. seq.; also Cli. A. Brandis, " (ll>cr d. 
griech. Ausleger d. Aristot. Organons," in Abh. Deri. Akad. (1S33); 
C. G. Znmpt, “ f Jlier d. Bestand d. phil. Schulen in Athen," 
ibid. (1S42) : Chaignet, Hislotre de la psycholoeie des Grea, v. 447; 
Zablfleisch, Hie Potemik des S. 

SIMPLON PASS, a pass over the Alps. Not known early save 
as a purely local route, the Simplon Pass rose into importance 
when Napoleon caused the carriage road to be built across it 
between 1800 and 1807, though it suffered a new eclipse on the 
opening of the Mont Cenis (1871) and St Gotthard railways (1882). 
The Simplon tunnel was opened in 1906. The pass proper 
starts from Briog (Swiss canton of the Valais), which is in the 
upper Rhone valley and 90^ m. by rail from Lausanne, past St 
Maurice and Sion. From Brieg it is about 14 m. up to the pass 
(6592 ft.), close to which is the ho.spice (first mentioned in 1235) 
in the charge of Austin Canons from the Great St Bernard. 'The 
road descends past the Swiss village of Simplon, and passes 
through the wonderful rock defile of Gondo before entering 
Italy at Iselle (28 m. from Brieg). Here the road joins the 
railway line tlnough the tunnel, which is i2i m. in length, and 
2313 ft. high, being thus both the longest and the lowest tunnel 
through the Alps. From Iselle it is about 11 m. by rail to Domo 
d’Ossola, whence the Toce or Tosa valley is followed to the 
Logo Maggiore (23 m.). The new line runs along the W. 
shore of the l.ago Maggiore past Baveno, Stresa and Arena, 
and so on to Milan. (W A B C ) 

SIMPSON, SIR JAMES YOUNG (1811-1870), Scottish 
physician, was bom at Bathgate, Linlithgow, Scotland, on the 
7th of June i8ii. His father was a baker in that town, and 
James was the youngest of a family of seven. At the age of 
fourteen he entered the university of Edinbuigh as a student in 
the arts classes. Two years later he began lus medical studies. 
At the age of nineteen he obtained the licence of the College of 
Surgeons, and two years afterwards took the degree of doctor 
of medicine. Dr John Thomson (1765-1846), who then occupied 
the chair of pathology in the university, impressed with Simpson's 
graduation ^esis, “ On Death from Inflammation,” offered 
him his assistantship. The offer was accepted, and during 
the session 1837-1838 he acted as interim lecturer on pathedogy 
during the ilhiess of the professor. The following wmter he 
delivered his first course of lectures on ol»tetric medicine in the 
extra-academical school. In February 1840 he was elected to 
the professorship of medicine and midwifery in the university. 
Towards the end of 1846 he was present at an operation per¬ 
formed by Robert Liston on a patient rendered unconscious by 
the inhalation of sulphuric ether. The success of the proceeding 
WM so marked that Simpson immediately began to use it in 
midwifery practice. He continued, however, to search for other 
substances having similar effects, and in March 1847 he 
n paper on chloroform to the Medico-Chirurgical Society of 


Edinb^h, in which he fully detailed the history of the^se of 
anaesthetics from the earliest times, but especially dwelt upon 
the advantages of chloroform over ether. He advocated its use, 
not only for the prevention of pain in surgical operations, but 
also for the relief of Jiain in obstetrical practice, and his un¬ 
compromising advoca^ of its use in the latter class of cases 
gave rise to one of the angriest and most widespread contro¬ 
versies of the time. In 1847 he was appointed a physician to 
the queen in Scotland. In 1859 he advocated the use of acu¬ 
pressure in place of ligatures for arresting the bleeding of 
cut arteries, but of more importance were his improvements 
in the methods of gynaecological diagnosis and obstetrics. His 
contributions to the literature of his profession were very numer¬ 
ous, embracing Obstetric Memoirs and Contributions (3 vols.), 
Homoeopathy, Acupressure, Selected Obstetrical Works, Arr- 
aesthesia and Hospitalism and Clinical Lectures on the Diseases 
of Women, He ako took an active interest in archaeology, and 
two volumes of his Archaeological Essays, edited by Dr J. Stuart, 
were published at Edinburgh in 1873. Simpson, who had bean 
created a baronet in 1866, died in Edinburgh on the 6th of May 
1870, and was accorded a public funeral; his statue in bronze 
now stands in West Princes Street Gardens, Edinburgh. 

See John Duns, Memoir of J. V. Simpson (1873); E. B. Simpson, 
Sir James Simpson (189C); and H. L. Gordon, Sir], Y. Simpson and 
Chloroform (1097). 

SIMPSON, MATTHEW (1811-1884), American bisl^ of the 
Methodist Episcopal Church, was bom in Cadiz, Ohio, on the 
21st of June 1811. He studied medicine in 1830-1833 and 
began to practise, and in 1833 was licensed as a preacher of the 
Methodist Episcopal Church. He was pastor of the Liberty 
Street Church of Pittsburg in 1835, and of a church at Williams¬ 
port (now Monongahela) in 1836. In 1837 he was ordained elder 
and was appointed professor of natural science in Allegheny 
College, Meadvillc, in which Madison College had been merged 
in 1833 ; and in 1838 he was elected professor and immediately 
afterwards president of the newly established Indiana Asbuiy 
(now De Pauw) University, Greencastle, Indiana, to whidi he 
went in 1839 j this position he held until 1848. He was editw 
of the Western Christian Advocate, which he made a strong 
temperance and anti-slavery organ, from 1848 to 1852. He was 
elected a bishop in May 1852, and in f^57, with Dr McClintock, 
visited Great Britain as a delegate to the British Wesleyan 
Conference, and travelled in the Holy Land. He was an intimate 
and trusted friend of President Lincoln, who considered his 
advice of great value, and at whose grave in Springfield he 
spoke the lost words. He addressed the Garfield Memorial 
Meeting at Exeter Hall, London, on the 24th of September 1881. 
He died on the i8th of June 1884 in Philadelphia. 

He published A Hundred Years of Methodism (1S76); a Cyclopedia 
of Methodism (1878); Lectures on Preaching (1879), delivered before 
the TheologicM Department of Yale College; and a volume m his 
Sermons (1885) was edited by George R. Crooks, whose Life of 
Bishop Matthew Simpson (New York, 1890) should be consulted. 

SIMPSON, THOMAS (1710-1761), English mathematician, 
was' bom at Market Bosworth in Leicestershire on the aoth of 
August 1.710. His father was a stuff weaver, and, intending 
to bring his son up to his own business, took little cue of the 
boy’s location. Young Simpson was so eager for knowledge 
that he neglected his weaving, and in consequence of a quarrel 
was forced to leave his father’s house. He settled for a short 
time at Nuneaton at the house of a Mrs Swinfield, whom he 
af tenrards married, where he met a pediu who practised fortune- 
telling. Simpson was induced to cast nativities himself, and soon 
became the oracle of the neighbourhood; but he became con- 
vin^d of the imposture of astrology, and he abandoned this 
calling. After a residence of two or three years at Derby, where 
he worked as a weaver during the day and taught pupUs in fte 
evenings, he went to London. The number of his pupils in¬ 
creased ; his abilities became more widely known; and he was 
enabled to publish by subscription his Trtaiist af Flutriins in 
1737. This treatise abounded with errors of the. press, and 
contained several obscurities and defects incidental to the. 
author’s want of experience and the disadvantages under wbidh 
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he kboliired. His next publications were A Treatise op the 
Nature and Laws oj Chante (1740); Essayt on Several Curious 
and Useful Subjects in Speculative ahd Mixed Mathematicks 
(1740); The Doctrine of Annuities and Reversions deduced from 
General and Evident Principles (^1742); and Mathematical Disserta¬ 
tions on a Variety of Physicd and Analytical Subjects (1743). 
Soon after the publication of his Essays he was chosen a member 
of the Royal Academy at Stockholm ; in 1743 he was appointed 
professor of mathematics in the Royal MiUtary Academy at 
Woolwich; and in 1745 he was admitted a fellow of the Royal 
Society of London. In 1745 he published A Treatise of Algebra, 
with an appendix containing the construction of geometrical 
problems, and in 1747 the Elements of Plane Geometry. The 
latter book, unlike many others with the same title, is not an 
edition of Euclid’s Elements, but an independent treatise, and 
the solutions of problems contained in it (and in the appendix 
to the Algebra as well) are in general exceedingly ingenious. 
In his Trigonometry, Plane and Spherical, with the Construction 
and Application of Logarithms, which appeared in 1748, there 
is a tolerably uniform use of contractions for the words sine, 
tangent, &c., prefixed to the symbol of the angle. The Doctrine 
and Application of Fluxions (1750) was more comprehensive 
than his earlier work on the same subject and was so different 
that he wi.shed it to be considered as a new book and not as a 
second edition of the former. In 1752 appeared Select Exercises 
for Young Proficients in the Mathematicks, and in 1757 his 
Miscellaneous Tracts on Some Curious and Very Interesting 
Subjects in Mechanics, Physical Astronomy and Speculative 
Mathematics, the last and perhaps the greatest of all his works. 
From the year 1735 he had been a frequent contributor to the 
Ladies' Diary, an annual publication partly devoted to the 
solution of mathematical problems, and from 1754 till 1760 
inclusive he was the editor of it. He died at Market Bosworth 
on the 14th of May 1761. 

See Charles Hutton, Mathematical and Philosophical Dictionary 

(•815). 

SnROCK, KARL JOSEPH (1802-1876), German poet and 
man of letters, was bom on the 28th of August 1802 at Bonn, 
where his father was a music publisher. He studied law at the 
universities of Bonn and Berlin, and in 1823 entered the Prussian 
civil service, from which fie was expelled in 1830 for writing a 
poem in praise of the French July revolution. Afterwards 
he was admitted as lecturer at the university of Bonn, where 
in 1850 he was made a professor of Old German literature, and 
in which city he died on the i8th of July 1876. Simrock estab¬ 
lished his reputation by his excellent modem rendering of the 
Nibelungenlied (1827), and of the poems of Walther von der 
Vogelweidc (1833). 

Among other works translated by him into modem German were 
the Arme Heinrich of Hartmann von Aue (1830), the Pareivat and 
Titurel of Wolfram von Eschenbach (1842), the Tristan of Gottfried 
of Strassburg (1855), and the Heldenbuch (1843-1849), which he 
supplemented with mdependent poems. Before the publication of 
this work he had shown an original poetical faculty in Wieland der 
Schmied (1833); and in 1844 be issuM a volume of Gedichte in which 
there are many good lyrics, romances and ballads. In 1850 appeared 
Lauda Sion, and in iSjy'thc Deutsche Sionsharfe, collections of Old 
German sacred poetry. Of his repubUcations the most popular and 
the moat valuable were the Deutschen VolksbScher, of wiiich fifty- 
five were printed between 1839 and 1867. His best contribution to 
scholarship was his Handbuch der deutschen Mythologie (1833-2855). 
At an early stage of his career Simrock took a high place among 
students of Shakespefire by his Quellen des Shakespeare in Novellen, 
Mdrehen und Sagen (1831); and afterwards ho translated Shakc- 
spsaep's poems ^d a considerable number of his dramas. The large 
numbhr of editions through which Simrock's translations from the 
Middle! High German have passed (the Nibelungenlied more than 
forty) bear witness to their popularity. An edition of his Ausgewihtte 
Werhe in is vols. has been published by G. Klee (2907! 

See N. Hocker, Karl Simrock, sein Leben und seine Werhe (1877); 
H. Dfintzer, " Erinnerungen an Karl Simrock," in Monatsschrifi fUr 
Westdeutsehtand (1877), and E. SchrSder's article in Allg. deutsche 
Biographie. 

8DU, 6 E 0 R 6 B ROBERT (1847- )> F.nglish journalist 

and dramatic author, was bom on the 2nd of September 1847. 
He was educated at Haawell College and at Bonn, and com- 
meaced journalism in 1874 as successor to Tom Hood on Fun. 


His first play. Crutch and Toothpick, was produced at the Royalty 
Theatre in April 1879, was followed by a number of plays 
of which he was author or part-author. After long runs at west 
end houses, many of these became stock pieces in suburban and 
provincial theatres. His most famous melodramas were: The 
Lights of London (Princess’s theatre, September 1881), which 
ran for nearly a year; IH the Ranks (Adelphi, Oct. 1883), written 
with H. Pettit, which ran for 457 nights; Harbour Lights (tSSs), 
which ran for 513 nights; Two Little Vagabonds (Princess’s 
Theatre, 1896-1897). He was part-author with Cecil Raleigh 
of the burlesque opera, Little Christopher Colunibus (1893), 
and among his musical plays were Blue-eyed Susan (Prince of 
Wales’s, 1892) and The Dandy Fifth (Birmingham, 1898). 
His early volumes of light verse were very popular, notably 
The Dagonei Ballads (1882), reprinted from the Referee. How 
the Poor Live (1883) and his articles on the housing of the poor 
in the Daily News helped to arouse public opinion on the subject, 
which was dealt with in the act of 1885. 

SIMSBURY, a township of Hartford county, Connecticut, 
U.S.A., traversed by the Farmington river and about 10 m. 
N.W. of Hartford. Pop. (1900) 2094. Area about 38 sq. m. 
The township is served by the New York, New Haven & Hartford 
and by the Central New England railways, which meet at 
Simsbur}’ village. Among the manufactures are fuses, cigars 
and paper. A tract along the Tunxus (now Farmington) river, 
culled Ma.ssacoe of Saco by the Indians, was ceded to whites 
in 1648, and there were settlers here from Windsor as early as 
1664. In 1670 the township was incorporated as Simsbury. 
In 1675, during King Philip’s War, Simsbury was abandoned ; 
and in 1676 it was burnt and pillaged by the Indians; but it 
was resettled in the following year. Steel seems to have been 
made here from native iron in 1727, and in 1739 the General 
Court of Connecticut granted to three citizens of Simsbury a 
fifteen years’ monopoly of making steel in the colony. Owing 
to the pine forests pitch and tar were important manufactures 
in early times. From the N. of Simsbury the town.ship of Granby 
(pop. 1900,1299) was setoffini786. In this part of the township 
a copper mine was worked between 1705 and 1745, and smelting 
and refining works were built in 1721. In 1773 the mine was 
leased by the General Court and was fitted up as a public gaol 
and workhouse (called Newgate Prison), the prisoners being 
employed in mining. Some Tories were imprisoned here after 
1780; many of them escaped in May 1781. The prison was 
rebuilt in 1790 and was used until 1827. The W. of Simsbury 
was set off in 1806 os Canton (pop. in 1900, 2678). 

See N. A. Phelp, History of Simsbury, Granby and Canton from 
1642 to 184s (Hartford, 1845). 

SIMSON, MARTIN EDUARD VON (1810-1899), German 
jurist and politician, was bom at'Konigsb^, in Prussia, on the 
loth of November 1810, of Jewish parfcntage. After the usual 
course at the gymnasium of his native town, he entered its 
university in 1826 as a student of jurisprudence, and ^cially 
of Roman law. He continued his studies at Berlin and Bonn, 
and, having graduated doctor juris, attended lectures at the 
£cole de Ikoit in Paris. Returning to Konigsberg in 1831 he 
established himself as a PrivatdozerU in Roman law, becoming 
two years later extraordinary, and in 1836 ordinary, professor 
in that faculty at the university. Like many other distinguished 
German jurists, pari passu with his profe.<isorial activity, Simson 
followed the judicial branch of the legal profession, and, passing 
rapidly through the subordinate stages of auscultator and 
assessor, became adviser (Rath) to the Landgericht in 1846. 
In this year he stood for the representation of Kdnigsbeig in 
the National Assembly at Frankfort-on-Main, and on his election 
was immediately appointed secretary, and in the course of the 
same year became successively its vice-president and president. 
In his capacity of president he appeared, on 3rd April 1849, 
in Berlin at the head of a deputation of the Frankfort parliament 
to announce to King Frederick William IV. his ekerion m 
G erman Emperor by the representatives of the people. The 
king, either apprehensive of a rupture widi Austria, ‘Or iearitig 
detriment to tM prerogatives of the Prussiunerown should bs 
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accept this dignity ait the hands of a democncy, refused the 
offer. Simson, bitterly disappointed at the outcome of his 
mission, resigned his seat in the Frankfort parliament, but in the 
summer of the same year was elected deputy for Konigsberg 
in the popular chamber of the Prussian Landtag. Here he soon 
made his mark as one of the best orators in that assembly. 
A member of the short-lived Erfurt parliament of 1850, he was 
again summoned to the presidential chair. 

On the dissolution of the Erfurt assembly, Simson retired 
from politics, and for the next few years devoted himself ex¬ 
clusively to his academical and jodkid duties. It was not until 
1850 that he re'^tered public life, when he was elected deputy 
for Konigsberg in the lower chamber of the Prussian Landtag, 
of which he was president in i860 and iS6i. In the first of 
these years he attained high judicial oflSoe as president of 
the court of appeal at Frankfort on the Oder. In 1867, having 
been elected a m^ber of the constituent assembly of the North 
German Federation, he again occupierl tlte presidential chair, 
as he did also in the first regular Diet and the Zoll-parliament 
which succeeded it. On i8th December 1870 Simson arrived at 
the head of a deputation in the German headquarters at Versailles 
to offer the imperial crowm to the king of Prussia in the name 
of the newly-elected Reichstag. The conditions under which 
Prussia might justly aspire to t^ hegemony in Germany at last 
appeared to have been accomplished, no obstacles, as in r84Q, 
were in the way of the acceptance of the crown by the leading 
.sovereign of the confederation, and on i8th January 1871 King 
William of Prussia was proclaimed with all pomp German 
Emperor in the Salle dcs Glaces at Versailles. Simson continued 
as president of the Reichstag until 1874, when he retired from 
the cliair, and in 1877 resigned his seat in the Diet, but at Bis¬ 
marck's urging, accepted the presidency of the supreme court of 
justice (Reichsgericht), and this liigh office he filled with great 
distinction until his final retirement from public life in 1891. 
In 1888 the emperor Frederick bestowed upon Simson the order 
of the Black Eagle. 

His political career coincides with the era of German struggles 
towards unity. As a politician he was one of the leaders of 
modern Liberalism, and though always loyal when appeals were 
made to patriotism, such as government demands for the army, 
he remained obdurate on constitutional questions; and he 
resolutely oppx>scd the reactionary policy of the Prussian Con- 
serytttive.s. On his retirement from the presidency of the 
Rcicksgericht, he left Leipzig and made his home in Berlin, 
where he died on the ind of May 1899. 

His Lif^ was written by his son, Bernard von Simson, under the 
title Eduard von Simson, Erinmrungen aus seinem Leben (1900). 

(P. A. A.) 

SIMSON, ROBERT (1687-1768), Scottish mathematician, the 
eldest son of John Simson of Kirktonhill in Ayrshire, was born 
on the 14th of October 1687. He was intended for the church, 
but the bent of hk mind was towards mathematics, and, when a 
prospect opened of his succeeding to the mathematical chair at 
the university of Gla^ow, he proceeded to London for further 
study. After a year in London he returned to Glasgow, and in 
1711 was appointed by the university to the professorsUp of 
mathematics, an office which he retamed until 1761. He died 
on the ist of October 1768. 

Simson's contributions to mathematical knowledge took the form 
of critical editions and commentaries on the works Of the ancient 
eeomotors. The first of his published writings is a paper In the 
Philosophical Transactions (17*3, vol. * 1 . p. 330) on Euclid's 
prisms (g.v.). Then followed Sectianum conicarum lipri. V. 
(Edinburgh, 1735), a second edition of which, with additions, 
appeared in 1750. The first three books of this treatise were trans¬ 
lated into Engdiah, and several times printed as Th» Elmmis of the 
Cmtc Stetiant. In 1749 was published ApoUomi .Pergaei loeorum 
plan^um Hbri 11 ., a restoration of . Apollonius's lost treatise, founded 
on toe lemmas given in the seventh book of Pappus's MatkenuOicid 
ColUctij^. In 1756 appeared, both in Latin and in English, the 
firrt edition of»his Eudid’s Eteeniuits. This work, which contained 
only toe fttet six and the eleventh and twelfth booka, and to wlfich 
m Its English 'version be added the Hata in 176s, wot tor long toe 
.standard text of Euclid in England. After his .death reatoratfcuis 
of ’ ApoUonins’s treatise Ds sections determina/a and m Eucltos 
treaUse De porismati’btu were jsrmted for private eirerfSatfem in 
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I776^t toe. expense of Earl Stanhope, in a volume With ^hc title 
Robeeti StmeoH opern quaedam .religua. The volume cantkns also 
dissertations on LogaritHtns and on the Emits of Quantities and 
Ratios, and a few problems illustrative of the arxient geometrical 
analysis. 

See W. I'mil, Life* and Writings of Robert Simson (i8ia); C. 
Hutton, Mathematical and Philoso^ieal Dictionary (1813). 

BIMSON, WILLIAM (1800-1847), Scottish portrait, landscape 
and subject painter, was bom at Dundee in 1800. He studied 
under Andrew Wilson at the Trustees’ Academy, Edinburgh, 
and his early pictures—landscafm and marine subjects—^found a 
ready sale. He next turned his attention to figure painting, 
producing in 1829 the “ 'I'welfth of August," which was followed 
m 1830 by “ Sportsmen Regaling " and a “ Highland Deer¬ 
stalker." In the latter year he was elected a member of the 
Scottish Academy; and, having acquired some means by 
portrait-painting, he spent three years in Italy, and on his return 
in 1838 settled in London, where he exhibited his “ Camaldole.'se 
monk showing Relics,” his “Cimabueand Giotto,” his “Dutch 
Family,” and his “ Columbus and his Child ” at the Convent 
of Santa Maria la Rabida. He died in London on the 29th of 
August 1847. Simson is greatest as a landscapist; his “Sol’way 
Moss—Sunset,” exhibited in the Royal Scottish Academy of 1831 
and now in the National'Gallery, Edinburgh, ranks as one of the 
finest examples of the early Scottish school of landscape. 'His 
elder brother George (1791-1862), portrait-painter, yyas also a 
member of the Royal Scottish Academy, and his younger brother 
David '(d. 1874) practised as a landscape-painter. 

SIN (O. Eng. syn : a common Teutonic word, cf. Dutch zoftde, 
Ger. Siinde), a general term for wickedness or a wicked act. As 
psycholo^ recognizes a distinction of pleasure and pain, and 
metaphysics of good and evil, so morality assumes the difference 
between right and wrong in action, good and bad in character ; 
but the distinction in psycholi^ and metaphysics applies to 
what is, the difference in morauty is based on a judgmrtit of 
what is by what ought to be. When the act or the cteracter does 
not correspond with the standard, this want of correspondence 
may in different relations be variously described. In relatbn to 
human society, and the rules it imposes on its members, action 
that ought not to be done is crime ; a habit which is injurious 
to a man’s own moral nature, especially if it involves evil physical- 
consequences, is described as via. If man is thought of as -under 
the authority of God, any transgression of or want of confonniity 
to the law of God is defined as sin. Crime is a legal, vice a moral, 
and sin a religious teim. Sin may be distinguished from guilt 
as follows : guilt is the liability to penalty, that is, to the suffering 
conceived not as the natural consequence, but as the expression 
of the divine displeasure, which sin as a breach of divine la# 
involves. Sin is a tenn applied not only to actions, but also to 
dispositions and motives. In the theological phrase original sin 
it means the inherited tendency to do wrong. 

There have been two great controversies in the Christian 
Church on this question, the Augustinian-Pelagian and the 
Calvinistic-Arminian, one in the sth century and toe otoer in the 
17th. Pelagius decided the capacity of every man to beixmie 
virtuous by his own efforts, and summoned the members of the • 
Church in Rome' to enter on the way of perfection in monasticism. 

His friend Caeiestius was in 4it charged with and excom¬ 
municated for heresy because he regarded Adam as well as.aU his 
descendants as naturally mortal, denied the racial consequences 
of Adam's fall, asserted the entire innocence of the new-bom, 
recogni^ sinless men before the coming of Christ: FdOgiu^ him¬ 
self desired to avoid controversy, add with meirtal reservations 
denied these statements of his friend; but he 'did not escape 
suspicion, and his oondemnatiori in 418 was toe signal for a 
literary polemic, which lasted ten years, and in which Juhan <ff 
Eklonum was toe most'brilliMit 'but reckless combatetot off tlto ' 
side of Pelagius. In the East toe freedom of tiie will wiu so' 
insisted on^ tost one may regard Greek theology essentiany 
Pelagiah. In the West there Was unanimity only on' tteee pbitItB: 
the necessity of baptism fbr the remission of sins, the iaheritance 
of sin as a result of Adam's fall, and the indispenuMtokmese of toe 
divine graee in the attainment of goodness. Pelagiffs insisted t^t' 
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tin was act, not a state, an abuse of the freedom of the yill, 
and that each man was responsible and liable to punishment only 
for his own acts. This extreme individuaftsm he qualified only in 
two respects, he admitted a principle of imitation, the influence of 
bad example, habits and customs, may be inherited and com¬ 
municated, liivine grace is not necessary for human virtue. 

It is granted only according to act, and merits as the law in 
enlightening, warning or promising reward. To this Augustine 
opposed the view that Adam’s sin is, as its penalty, transmitted 
to all his descendants, both as guilt and as weakness. The trans¬ 
mission is not by imitation, but by propagation. The essence 
and mode of operation of original sin is concupiscence, which, as of 
the devil, subjects man in his natural state to the devil’s dominion. 
Iwen infants are involved in Adam’s condemnation. Sin is a 
necessity in each individual, and there is a total corruption of 
man's nature, physically as well as morally. Into the detaik of 
tire controversy it is not necessary to go any further. While the 
authority of Augustine received lip-homage, the doctrine of the 
Roman Gitliolic Church became more Pelagian, and in the 
Tridentine decrees and still more in the ethics of the Jesuits, in 
.spite of the oppositionof Jansenism,Peiagiunismat last triumphed. 

The Reformation restored the teaching of Augustine; in 
(ialvinism especially the sovereignty of the divine and the 
impotence of the human will were emphasized; and against 
this exaggeration Arminianism was a protest. Of the five 
articles of the Remonstrance of 1610 only two now concern us: 
the possibility of resisting the grace which is indispensable to 
salvation, and the possibility of falling away from grace even 
after conversion. The Arminian system was an attempt to 
modify the Calvinistic theory in a moral interest, so as to main¬ 
tain human responsibility, good and ill desert; but to this 
moral interest the system sacrificed the religious interest in the 
sufficiency and the sovereignty of divine grace. Its adherents 
necessarily laid emphasis on human freedom. As regards 
original sin they taught that the inclinations to evil inherited 
from Adam are not themselves blameworthy, and only consent 
to them involves real guilt. It is not just, however, to Arminian- 
ism to identify it with Pelagianism, as it does strive to make 
clear num’sneed of divine grace toovercome sin andreach holiness. 
In the Evangelical Revival vf the i8th century Arminianism was 
represented by Wesley, and Calvinism by Whitefield. 

SIN, the name of the moon-god in Babylonia and Assyria, 
also known as Nannar, the “ ilTuminer.” The two chief seats 
of his worship were Ur in the S., and Harran considerably to the 
N., but the cult at an early period spread to other centres, and 
temples to the moon-god are found in all the large cities of 
Babylonia and Assyria. He is commonly designated as En-zu, 
i.r. “ lord of wisdom,” and this attribute clings to him throughout 
all periods. During the period (c. 2600-2400 b.c.) that Ur 
exercised a large measure of supremacy over the Euplirates 
valley, Sin was naturally regarded as the head of the pantheon. 
It is to this period that we must trace such designations of the 
god as “ father of the gods,” “ chief of the gods,” “ creator of 
all things,” and the like. We are justified in supposing that the 
, cult of the moon-god was brought into Babylonia by the Semitic 
nomads from Arabia. The moon-god is par excellence the god of 
nomadic peoples, their guide and protector at night when, during 
a great part of the year, they undertake their wanderings, just 
as the sun-god is the chief god of an agricultural people. The 
cult once introduced would tend to persevere, and the develop¬ 
ment of astrological science culminating in a calendar and in a 
system^of interpretation of the movements and occurrences in 
the staijry heavens would be an important factor in maintaining 
the position of Sin in the pantheon. The name of Sin’s chi^ 
sanctuary at Ur was E-gish-shir-gal,“ house of the great light ” ; 
that at Harran was known as E-khul-khul, ‘‘ house of joys.” 
On seal-cylinders he is represented as an old man with flowing 
beard, with the crescent as his symbol. In the astral-theological 
rystem he is represented by the number 30, and the planet Venus 
as his daughter by the number 15. The number 30 stands 
obviously in connexion with the thirty days as the average extent 
of his course until he stands again in conjunction with the sun. 


The “ wisdom ” personified ly the moon-god is likewise an 
expression of the science of astrology in which the observation of 
the moon’s phases is so important a factor. The tendency to 
centralize the powers of the universe leads to the establishment 
of the doctrine of a triad conskting of Sin, Shamash and Ishtar 
(y.».), personifying the moon, sun and the earth as the life- 
force. (M. JA.) 

SINAI. I. The Biblical Mount Sinai. In judging of the 
points of controversy connected with Sinai we are brought face 
to face with the question of the historicity of the Hebrew records 
involved. Though new attempts to the stations of the 
wilderness wandering appear every year, critics have long agreed 
that the number of forty for the years of wandering and for the 
stations are round numbers, and that the detaik are not bassed on 
historical tradition of the Mosaic age. lliis does not exclude the 
possibility that the names of some or all of the stations belong 
to real places and are based on more or less careful research on 
the part of the writers who record them. As regards the Moun¬ 
tain of the Law in particular, if the record of Exod. xix. seq. is 
strictly hktorical, we must seek a locality where 600,000 fighting 
men, or some two nullion souk in all, could encamp and remain 
for some time, finding pasture and drink for their cattle, and 
where there was a mountain (with a wilderness at its foot) rising 
so sharply that its base could be fenced in, while yet it was easily 
ascended, and its summit could be seen by a great multitude 
below. In the valley there must have been a flowing stream. 
The peninsula of Sinai does not furnish any locality where so 
great a host could meet under the conditions specified, and 
accordingly many investigators give up the statistics of the 
number of Hebrews and seek a place that fulfils the other con¬ 
ditions. But when we consider that the various records em¬ 
bodied in the Pentateuch were composed long after the time of 
Moses, and that the authors in all probability never saw Sinai, 
and had no exact topographical tradition to fall bark on, but 
could picture to themselves the scene of the events they recorded 
only by the aid of imagination, the topographical method of 
identifying the Mountain of the Law becomes very questionable. 
The Pentateuchal writers are not at one even about the name of 
the mountain. It used to be thought that Horeb was the .name 
of the mountain mass as a whole, or of its southern part, while 
Sinai was the Mountain of the Law proper, but it has been shown 
by Dilknann that the Elohist and Deuteronomy always use the 
name Horeb for the .same mountain which the Jahvist and the 
Priestly Code call Sinai. The Elohist belonged to Northern 
Israel, but Judges v. 5 shows that even in Northern Israel the 
other name Sinai was not unknown. And it might be shown, 
though that cannot be done here, that the several accounts 
vary not only as regards the name but in topographical detaik. 
Thus all that can be taken as historically fixed is that after 
leaving Goshen the Hebrews abode for some time near a 
mountain called Sinai or Horeb, and that this mountain or 
range was held to be holy as a scat of the Deity (Exod. ii. 1; 
I Kings xix.). 

Where, then, was this mountain ? The Midianites, of whom 
according to one source Jethro was priest, probably always lived 
E. of the Gulf of 'Akaba; yet we can hardly follow Beke in 
seeking Sinai beyond that gulf, but must rather think of some 
point in the so-called peninsula of Sinai, which lies between the 
Gulfs of ‘Akaba and Suez, bounded on the N. by the Wilderness 
el-Tih, which slopes gently towards the Mediterranean. To the 
south of this wilderness rises the Jebel el-Tih, a mass composed 
mainly of Nubian sandstone and cretaceous limestone, which 
attains in fantastic forms an altitude of some 3000 ft.; its ridges 
converge towards the S. and are cut off by great valleys from 
the mass now known as Mount Sinai. The latter is composed 
of primitive rocks—granite, pOrphyiy, diorite, gneiss, &c. The 
sandstones of Jebel el-Hh are nch in minerals; inscriptions of 
Amenophis III. and Thothmes III. found on the spot show that 
the ancient Egyptians got turquoise at Serabit al-KhSdem; 
and at Maghara, where inscriptions occur bearing the names of 
kings from Semerkhet and Khufu down to Rameses II. These 
mines were worked by criminals and prkoners of war, and the 
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waste products of copper foundries indicate that the peninsula 
was once better weeded than now, of which indeed we have 
express testimony of post-Christian date. At present the 
dominant feature is bare walls of rock, especially in the primitive 
formations; the steep and jagged sununits have a striking effect, 
which is increased by the various colours of the rock and the 
clearness of the atmosphere. The deep-cut valleys are filled by 
rushing torrents after rain, but soon dry up again. In the S. 
the centre of the nrnin mountain mass is Mount Catherine (&540 
ft.), 0 mm Shfimar to the S.E. being little lower; this peak and 
N. of it Mount Serb^ (6750 ft.), which rises more immediately 
from the plain, dominate the K&’ah, a waste expanse of sand 
strewn with pebbles, which occupies the S.W. margin of the 
peninsula. In tlte ^‘ah is the village of fur, and at the S. 
promontory (Ras Mohammed) is the little hamlet of Sherm. 
'IV Sinai group as a whole is called by the Arabs Jebel al-Tur; 
the name Sina in Arabic comes only from books. The area of 
the peninsula is about 11,200 sq. m.; the population is four to 
five thousand souls, chiefly Bedouins of various tribes, whose 
common name, derived from Tiir, is 'JowSra. They have sheep 
and goats, with which they retire in summer to the higher lands, 
where there is good pasture ground, and where springs are 
comparatively common. On the chalk and sandstone water is 
scarcer than among the primitive rocks, and often brackish. 
Though the rocks are liare, there is always vegetation in the 
dales, especially acacias and tamarisks ; from the latter ( 7 . 
mannijera) manna is still derived in quantities that vary with the 
rainfall. On the hills grow aromatic plants, especially Thymaceae, 
I'he fauna includes the ibex, hyrax and hyaena; the panther 
too is sometimes found. Flights of quail have been observed. 
In some valleys there are well-kept garden.' and good date-palms; 
the most noted oasis is that of Kciran, in the N.W. of the peninsula, 
which is watered by a perennial stream. Whether Feiran is the 
Kephidim of Exod. xvii. is a question which, like the identifica¬ 
tion of the other stations of the Israelites, depends on the localiza¬ 
tion of the Mountain of the Law 

There is no genuine pre-Christian tradition on this subject. 
The chief authority for the ancient sanctity of Mount Sinai is 
Antoninus Martyr (end of the 6th century), who tells that the 
heathen Arabs in his time still celebrated a moon feast there. 
As sin means “ moon,” this feast has been cormected with the 
name of Sinai, but the proposed etymology is not certain. Of 
heathen origin, too, are the many Nabataean inscriptions of 
Sinai, found especially in the Wady Mokatteb (in the N.W.), 
and sometimes accompanied by rude drawings. The language 
and character are Aramaic, but the proper names are mainly 
tho.se of Arabs, who passing by graved their names on the rocks. 
That they were pilgrims to Sinai cannot be made out with 
certainty. The inscriptions date from the early years of the 
Christian era, when the Nabataean kingdom was at its height. 

In early Qiristian times many anchorites inhabited Sinai, 
living for the most part in the caves, which are numerous even 
in the primitive rocks. Then monasteries were built, 'Ae most 
famous being the great one of St Catherine in Wady el-DSr (the 
valley of the monastery). On Serbai, too, there were many 
granite dwellings, and in the neighbouring Pharan (Phoenicion), 
which was a bishop's see, there were, as the ruins show, churches 
and convents. 

The question then is whether when the hermits first settled in 
the peninsula there existed a tradition as to the place of the 
Mountain of the Law, and whether they chose for their residence 
a spot which was already traditionally consecrated by memories 
significant to the Christian as well as to the Jew. No assertion 
of the existence of such a tradition is to be found in Josephus, 
who only says that Sinai was the highest mountain of the district 
—a description which might apply to Serbfil as seen from the 
plain below. Eusebius uses expressions which may ilso seem 
to point to Serb&l as the place of the law-giving, and it muet be 
admitted that the tradition which seeks the holy site in the 
group of Jebel Musi (i.e. the mass of which Mount Catherine is 
the highest peak) is not older than the time of Justinian, so that 
the identification with Mount Serbil seems to have greater 
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antiquity in its favour. In later times Jebel Musi ar£ Serbil 
had %ach its own tmdition, and the holy places were pointed out 
at each; thus from the monastery of St Catherine a path of 
granite steps was constructed up to “ the Mountain of the Law,” 
but similar steps ares found at Serbil. That these traditions ore 
not decisive, however, is admitted, more or less, even by those 
modems who, like Lepsius, Ebers, Bartlett, give their voice for 
Serbil. Most authorities still prefer Jebel Musi or some point 
in that group, but they again differ in details. First of all there 
is much difficulty in determining the route by which the Hebrews 
approached the mountain. Then comes the question of finding 
a suitable plain for their encampment under the mountain, which 
is best met if, with Robinson, Stanley, Palmer and others, the 
plain is taken to be that of al-RiUie and the overhanging mpun- 
tain to be Jebel Sufsafeh. The latter is over 6mo ft. high, and 
consists of pasture ground; it does not fit all the details in 
Exodus, but this objection is quite as strong against the tradi¬ 
tional site on Jebel Musa (Mount Muses), which lies farther S. 
jebel Musa has been accepted by Tischendorf, Laborde, Ritter, 
.Strauss, Farrar, and many others; on this vdew the Israelites 
must have encamped in the narrow Wady al-Seya*iyeh, N. of the 
mount. But the absence of exact topographical detml on the 
part of the Biblical narrators, who always speak of Sinai as if 
it were a single summit and give no hint about several summits 
of which it IS one, shows that in their time there was no real 
tradition on the matter, and that all attempts at identification 
are necessarily vain. 

Litkraiurb.—B urckhardt, Travels in Syria, &c. (Lmidoa, iSas); 
r..eon de Laborde, Voyage de I'Arabic Pitrie (Paris, iS^o-1836) ; 
Robinson, Biblical Researches (London, 1841); Lepsius, Retse 
(Berlin, 1845); Stanley, Sinai and Palestine ; Fraas, Aus d. Orient 
(Stuttgart, 1867); Ordnance Survey of the Pen. of Sinai (South¬ 
ampton, rSlig, 3 vols.); Palmer, Desert of the Exodus (Cambridge, 
1871); Ebers, Durch Gosen sum Sinai (end ed., Leipzig, iMr); 
Baker Greene, The Hebrew Migration (London, 1883); Hull, Mount 
Snr, Sinai and West Palestine (London, 1885). See also the Palestine 
Society's Quarterly Statement, passim. (A. So.) 

2. The Peninsula: Recent Research. —The peninsula of Sk»i 
is about 230 m. in extreme length and 150 m. wide, or nearly 
the size of Ireland. It is practically waterless and barren, the 
population being not a thousandth of that on an equal area in 
England. The S. part is a high nf&ss of schists and granitej 
deeply cut into valleys; it is overlaid by carboniferous sandstone, 
and limestone, capped with tertiary basalt, flows in the mining 
region. The N. port is on expanse of cretaceous limestone 
and nummulitic tertiary limestone, sloping down to the Mediter- 
nuiean. The steep valley of the Gulf of Simz has been greatly 
deepened—if not formed—since the tertiary limestone was 
deposited, the beds dipping down sharply to the sea. The only 
water supply of any importance is that in the Wady Feiran; 
elsewhere only small water-holes preserve enough for a few 
persons, but hesh water can be obtained along the shore route 

^Th^Siiculty about the numbers of the Israelites who liyeil 
here has lately been treated on a fre^ basis. That they were not 
more numerous than the previous inhalntants is shown the 
difliculty in conquering the Amalekites at Rephidim. In the * 
census lists of the Book of Numbers the hundreds of people 
in each tribe are in most cases 4 or 500; 2,3,6 or 700 are rare j 
o„ 1,8 or 900 do not occur. ‘The hundred are therefore infie- 
pendent of the thousands prefixed to themand as edif means 
both a “ thousand ” and a “ family,” it is proposed that the 
original census was in numbers of tents or families, and hundretis 
of people; and that later the family numbers were mistaken 
for thousands. Other points agree in this view, such m the 
number of persons in a family, the similari^ of hundreds in the 
census before and that after the wanderings, and the actual 
size of Goshen, from whidi they came, and the pqpiffatioh of 
Sinai where they settled. Thus Oie total numbers were ^730 
people. The internal evidence that the census lists are original 
documents it v;^ strong, though they have been misundemtood 
by later compile. It is impossible to suppose a population 
train^ in Egypt not having the ability to fceiep !s^e trilnd 



SINAIA—8INAN PASHA 


140 

records A' numbers and movements such as were the basis o{ the 
existing re-edited narrative. t 

The history of the Egyptian settlement^ has been investigated. 
They began in the 1 st Oynasty, shown by the tablet of the con¬ 
quest by King Semerkhet (5280 b.c.) above the mines of turquoise 
at Wady Maghara. Seneferu (4750 b.<\) was already working 
at Serabit for turquoise. Other kings who left records here are 
Sanekbt (Ilird Dynasty), Khufu (IVth), Sahura, Ranuser, 
Menkauhor (Vth), Amenemlmt I., Senusert I., Senusert II., 
Senusert III., Amenemhat II., Amenemhat III., Amenemhat IV. 
(Xllth), Aahmes I., Amenhotep I., Tahutmes 1 ., Hatshepsut, 
Tahutmes III., Tahutmes TV., Amenhotep III. (XVlIIth), 
Raracses I., Sety I., Ramescs II., Merenptah, Sety II., Tausert, 
Setnekht (XlXth), Ramescs 111 ., IV., V. and VI. (XXth). The 
monuments are mostly inscriptions recording the mining expedi¬ 
tions and offerings made to the goddess of turquoise. The original 
shrine of the goddess was a cave; this was hewn out and buildings 
were gradually added before it to a length of 230 ft. The records 
.show that no fewer than twenty-five different grades of officials 
took part in the work of mining, which was highly organized 
as regards direction, technical ability, labour and transport, 
often as many as 700 men licing employed. Over 400 objects 
with kings’ names have been found in the fragments of the 
offerings which were left in the shrine. The worship at Serabit 
was that of Hathor, mistress of turquoise. She Is identical 
with Athtar or Ishtar, the Semitic goddess of Arabia. The 
features of the worship were entirely Semitic and not Egyptian. 
An enormous mass of burnt-offerings is shown by the bed of 
ashes before the sacred cave; tanks for ablutions are found in 
the temple courts, altars of incense are in the shrine itself, and 
also conical stones; and chambers or shelters for dreaming 
before the temple are a main feature. All of these belong to 
Semitic worship, and they show that before Mosaism the elements 
of the worship were the same as are found in later times. 

For all tlie recent research sec W. M. Flinders Petrie, Researches in 
Sinai (190O). (W. M. F. P.) 

SINAIA, a town of Rumania, about 12 m. S. of the Hungarian 
frontier at Predeal, on the railway from Ploesci to Kronstadt 
in Transylvania. Pop. (1900), 2210. Sinaia resembles a large 
model village, widely scattered among the pine forests of the 
lower Carpathians, and along the banks of the Prahova, a swift 
alpine stream. ITie monastery of Sinaia, founded by Prince 
Michael Cantacuzino in 1695, was the residence of Ae royal 
family until the present chateau was built. It consists of two 
courts surrounded by low buildings. In the centre of each court 
is a small church built in the Byzantine style. The monks 
possess a library, in which are kept valuable jewels belonging 
to the Cantacuzene family. Castle Pelcs or Pelesh, the modem 
palace, named after the hiU on whidi it stands, is of a mixed 
.style of architecture. The interior is fitted with magnificent 
wood carvings and stained-glass windows illustrating the principal 
scenes of “ Carmen Sylva's ” writings. Until 1850 Sinaia con¬ 
sisted of little more than the monastery and a group of huts. 
In 1864, however, the monastic estate was assigned to the 
, Board of Civil Hospitals, by which a hospital and baths were 
opened and the mineral springs developed. Sinaia soon became 
the favourite summer resort of Bucharest society, and rapidly 
developed in all its equipment. 

SINALOA, a N. state of Mexico, bounded N. by Sonora and 
Cluhuahua, E. by Dumi^o, S. by Tepic, and W. by the Gulf of 
Caiifqriiia, with a coast line of nearly 400 m. Area, 33,671, sq. m. 
Poj;f.‘'(i9oo), 296,701, largely Indians. The surface consists 
of a n^ow coastal zone Where tropical conditions prevail, a 
broad belt Of mountainous country covered by the ranges of the 
Sierra Madrij Occidental and their intervenit^ valleys where 
osdc and pine’iorests are to be found, and an intervening zone 
among the fodthids of the Sierra Madte up to ari elevation of 
*000 ft., where the conditions are subttdpical. The state is 
traversed bynunierous streams, the largest of which have broad 
valleys among the foothfils. The largest of these are the CuliacAn, 
Puerte and Sinaloa, the las;t two having short navigable courses 
across lowlands. 


Kaln is plentiful everywhere, except in the extreme north, where 
the conditions arc arid, Ifie climate of tlie low-lying coast huids is 
hot and malarious, but in the mountains it is cool and healthy. 
Cereals and mescal are produced on the uplands, and sugar, rum, 
coffee, tobacco, grape spirits and fruit in the lower zones. There 
arc excellent cotton lands in the state and the production of this 
staple was largely developed durmg the American Civil War, but 
it has since declined. Grazing receives considerable attention in 
the uplands, where the temperature is favourable and the pasture- 
age good, and hides ore largely exported. Mining, however, is the 
chief industry, Sinaloa being one of the richest mineral-producing 
states in the rqmblic. Gold, silver, copper, iron and lead are found. 
There are also salt deposits and mineral springs. The best-known 
•silver mines are the Rosario, from which about $90,000,000 had 
been extracted up to the last dc-cade of the 19th century, and the 
Nucstra Seflora dc Guadalupe de los Reyes, discovered early in the 
19th century and yielding over $85,000,000 before its close. The 
forest products of the state include rubber, rosins, cabinet and dye- 
woods, deerskins, orchiila and ixtle fibre. Up to the beginning of 
the 2oth century Sinaloa had only one short railway, which con¬ 
nected Culiacdn with its port Altata. Since then the Mexican 
branch of the (American) Southern I’acific railway from Nogales to 
Guaymas has been extended S.K. along the coast. Sinaloa has 
excellent natural harbours, only two of which ~ Mazatidn and 
.\ltata- are much u.sed. The bays of Agiobampo and Toi>olobampo 
arc pro.spectivc railway terminals with fine harbours. The capital 
of the smte is Culiacdn Rosales (commonly called Culiacdn), on the 
Culiacdn river 39 m. from its port, Altata, at the mouth of the same 
river, with wliich it is connected by rail. It is a well-built town, 
with some thriving manufactures, including cotton goods, cigarettes, 
liqueurs, &c. It is the site of a bishop and has a fine cathedral. 
Culiacdn (pop. in igoif, 10,380) is the distributing centre for a large 
district between Guaymas and Mazatldn. The most important 
town is Mazatldn, one of the leading ports of Mexico on the Pacific 
coast, and the commercial centre for S. Sinaloa and N. Durango. 
Other towns are Mocorito (pop. 9971 in 1895), Sinaloa and Fuerte, 
all in the N. of the state, Rosano (pop. 8448 in 1900), and San 
Ignacio in the S. 

SINAN PASHA (1515-1596), Turkish soldier and statesman, 
was an Albanian of low origin. In 1569 he was appointed governor 
of Egypt and was occupied until 1571 in the conquest of Yemen. 
In 1574 he commanded the great expedition against Tunis, 
which, in spile of the brave defence by the Spanish and Italian 
garrison, was added to the Ottoman empire. In 1580 Sinan 
commanded the army against Persia and was appointed grand 
vizier, but was disgraced and exiled in the following year, owing 
to the rout of his lieutenant Maliommed Pasha, at Gori, in an 
attempt to provision the Turkish garrison of Tiflis. He subse- 
((uently became governor of Damascus and, in 1589, after the 
great revolt of the Janissaries, was appointed grand vizier 
for the second time. Another revolt of Janissaries led to his 
dismissal in 1591, but in 1593 he was again recalled to become 
grand vizier for the third time, and in the same year he commanded 
the Turkish army against Hungary. In spite of his victories 
he was again deposed in February 1595, shortly after the accession 
of Mahommed III., and banished to Malghara; but in August 
was in power i^ain and on tlie march to Wdlachia. The unhappy 
course of this campaign, .culminating in the fall of Gran, brought 
him once more into disfavour, and He was deprived of the seal 
of office (November 19). The death of his successor, Lala 
Mahommed, three days later, was looked on as a sign from 
heaven, and Sinan became grand vizier for the fifth time. He 
died suddenly on the 3rd of April 1596. 

Bold, overbearing and unscrupulous, Sinan recoiled from no 
baseness to put a rival out of the way; while his insolence 
was not cmifined to foreign ambassadors, but was exercised 
towards his opponents in the sultan’s presence. He had a 
barbarous hatred not only for Christians but for all civiliza¬ 
tion. The immense fortune which he left is a p;oaf of his 
rapacity. 

Another Sinan Pasha was governor of Anatolia at the time of 
Mahommed. U.'s death in 14A1. He was a bratbar'<inilBfW of Bayezid 
II. and defeated Prinne Jem's troops at Brnsa. In Selim I.'s reign 
he served with great distinction, i^l the,.PerBian aqd Egyptian cam¬ 
paigns and fell at the batUfe of Ridania, where the MamelnkM were 
defeated, to 1517. 

A third Sinan PaSha, brother of the grand; vizier Rustem Pasha, 
was grand admiral under Snleiman I, and died about iS 53 - 

See J. V. Hanimer-Purgstall, Gesch.^ dee Ostnat^/Mv Reiches 
(2nd ed., Pesth, <840), and anthdrittos there cited. 
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8INOLAIB, the name of an old Scottish family, members of 
which have held the titles of earl of Orkney and earl of Caithness. 
The word is a variant of Saint Qair. 

Sir William Sinclair, or Saint Clair (c. 1260-e. 1303), was 
the descendant of a line of Anglo-Norman barons, one of whom 
obtained the barony of Rosslyn from King David 1 . in the 12th 
century. Sir William took part in the dispute over the succession 
to the crown of Scotland in 1292, and was one of the leaders of the 
Soots in their revolt against Edward I. One of his sons was 
William Sinclair (d. 1337), bishop of Dunkeld, who was responsible 
for the defeat of an English force at Donibristle in Fife in 1317. 
Sir William’s eldest son was Sir Henry Sinclair (d. 1330), the 
friend of Robert the Bruce ; and Sir Henry’s .son was Sir William 
Sinclair, who was slain by the Saracens in August 1330, while 
journeying through Spain to Palestine with Sir James Douglas, 
the hearer of the heart of Bruce. This Sir William Sinclair 
married Isabel, daughter of Malise, earl of Stratheam, Caithness 
and Orkney (d. c. 1350), and their son Sir Henry Sinclair (d. c. 
1400) obtained the earldom of Orkney by a judgment of the 
Norwegian king Haakon VI. in 1379. He then helped to conquer 
the Faeroe Islands, and took into his service the Venetian 
travellers, Niccolo and Antonio Zeno, sailing with Antonio to 
Greenland. This prince of Orkney, as he is sometimes railed, was 
succeeded by his son Henr>'(d. 1418), who was admiral of Scotland, 
and then by his grandson William (c. 1404-1480), the founder of 
the beautiful chapel at Ros.slyn. 

William, the 3rd earl of his line, whose earldom of Orkney 
was a Norwegian dignity, was made chancellor of Scotland in 1454 
and Lord Sinclair and earl of Caithness in 1455. He took some 
part in public affairs in Scotland, and when in 1470 the Orkney 
Islands were ceded by Norway to King James III. he resigned 
all liis rights therein to his sovereign and was known merely as 
earl of Caithness. His eldest son, William, having offended his 
father by his wasteful habits, the earl settled his earldom on his 
eldest .son by another marriage, also called WilHam, who was 
killed at Floddcn in 1513. The elder William, however, in¬ 
herited the title of l.nrd Sinclair, and the family was thus split 
into two main branches. John, the 3rd earl, was killed in 1529 
while attempting to seke the Orkney Islands. 

Gkorc.e, 4th carl of Caithness (c. 1525-1582), a son of the 3rd 
earl, was a Roman Catholic and a supporter of Mary Queen of 
.Scots, but he was mainly occupied witli acts of violence in the 
north of .Scotland. His grandson George, the 5th earl (c. 1566- 
1643), was outlawed and compelled to fly to the Shctlands. He 
left many debts, and his great-grandson and successor, George, 
the 6th earl (d. 1676), who was childless, arranged that his 
estates should pass to a creditor, Sir John Campbell, afterwards 
earl of Breadalbanc. Campbell was created earl of Caithness in 
1677, but the title was also claimed by George Sinclair (d. 1698), 
a grandson of the 5th earl, and in 1681 the privy couned decided 
in his favour. When Alexander, the 9th earl^ died in 1765 die 
title was successfully claimed by William Sinclair (d. 1779), a 
descendant of the 4th earl, who became the loth earl. Jollies, 
the 12th earl (1766-1823), was descended from another branch of 
the 4th earl’s family, and his grandson James, the 14th earl 
(1821-1881), was a representative peer for Scotland from 1858 
to 1868, and was created a peer of the United Kingdom as Baron 
Barrogill in 1866. He was interested in scientific matters, 
and pniblished Lectures on Popular and Scientific Subjects 

(1877)- 

The title of Lord Sinclair passed from William, the 2nd lotd, who 
died about 1488, to John (1610-1676), who became the 9th lord 
in 1615. At first a covenanter, afterwards he became a royalist, 
and was taken prisoner at the battle of Worcester. He died with¬ 
out .male issue and the title became dormant; His estates, how¬ 
ever, passed to his grandson, Henry St Clair (.1660-1723), the 
son of his daughtet'Catherine (d. 1666) and her husband, John 
St Qair of Herdmahston, and m 1677 Hehty was created 'Lord 
Sinclair with the precedence of tile oldet title. He had tro tops, 
John Sinclair (168^1750) the Ja^bite, and James Sinclair^, who 
became a general in the British army,’and was also ambassador 
at Vienna and Turin' and a member of parliament for many 


years. After tlie attainder of John, in consequence of hfe share in 
theh-ising of 1715. the family estates were settled on James, but 
he resigned them to bis elder brother when the latter was pardoned 
in 17 26. The pardon, however, did not include the restoration of 
the title. Earlier in life John Sinclair had killed a man named 
Shaw in a duel and had afterwards shot this man’s brother. 
He was tried by court-martial and sentenced to death, but, was 
pardoned. An account of the proceedings in the court-martial 
was edited by Sir Walter Scott for the Roxburghe Club (Edin- 
bmgh, 1828). Sinclair himself wrote Memoirs of the Rebellion, 
published by the Roxburghe Club in 1858. 

Neither of the brothers left male issue, and the title devolved 
upon a cousin, Charles St Clair (d. 1775), who was not included in 
the attainder. Charles did not claim it, but in 178a his grandson 
Charles (1768-1863) was declared to be Lord Sinclair. He was a 
Scottish representative peer from 1807 to 1859 and is the ancestor 
of the present holder of the title. 

Three brothers wore also noted Sinclairs:—Oliver, the friend of 
James V. and the leader of the Scots at the rout of &lway Moss ; 
Henry (1508-1565), bishop of Ross and president of the court 
of session, who made some additions to Hector Boece's Chronicles 
of Scotland; and John (d. 1566), bisliop of Brechin. 

•See Sir R. Douglas, The Peeraer of Scutiand, new ed. by Sir J. B. 
Paul; G. E. (Cokaync), Complete Peerage ; Sinclair, The Sincluirs 
of Kngland (1S87) : Sir K. Gordon and G. Gordon, The Earldom of 
Sutherland (Edinburgh, 1813), and Hay, Cenealogy of tho Smeiaire 
of Roilin (1835). ~ 

8 INCLAI8, SIR JOHN, Bart. (1754-1835), Scottish writer 
on finance and agriculture, was the eldest son of George Sinclair 
of Ulbster, a member of the family of the earls of Caithness, 
and was bom at Thurso Ca-stle on the loth of Stay 1754. After 
studying at Edinburgh, Glasgow and Trinity College, Oxford, 
he was admitted to the faculty of advocates in Scotland, and 
called to the English bar, but never practised. In 1780 he was 
returned to parliament for Caithness, and sulwequently repre- 
■sented several English constituencies, his parliamentary career 
extending, with few interruptions, until 1811. He established 
at Edinburgh a society for the improvement of British wool, 
and was mainly instrumental in the creation of the Board of 
Agriculture, of which he was the first president. His reputation 
os a financier and economist had been established ly the publica¬ 
tion, in 1784, of his History of the'Public Revenue of the Brituh 
Empire; in 1793 widespread ruin was prevented by the adoption 
of his plan for the issue of exchequer biUs j and it was on bis 
advice that, in 1797, Pitt issued the “ loyidty loM ” of eigh^cn 
millions for the prosecution of the war. His service to scientific 

X culture were no less conspicuous. He supervised the ca¬ 
tion of the valuable Statistical Account of Scotland (21 vpls., 
*1791-1799), and also that of the General Kepmt of $cotland, \sswd 
by the Board of Agrfculture; and from the re^rts compiled by 
this society hepublished in 1819 his Code of Agriculture, He was a 
member of most of the continental agricultural societies, a fellow 
of the Royal Societies of London and Edinburgh, as well as of (die 
Antiquarian Society of London, and president of thc,Hightod 
Society in London. Originally a thorough supporter of ^tt’s 
war policy, he later on joined the party of “armed neutrality.” 
In 1805 he was appointed by Pitt a comipissioner for the con* 
struction of roads and bridges in the N. of Scotland, in 1810 he 
was made a member of the privy council and, next year, received 
the lucrative sinecure o^ce of commissioner'of ekeise. He died 
on the aist of December 1835. 

Sir John Sinclair, who was created a baronet in 1780,1188 twice 
married, first to a daughter 6f Alexander Maittod, by whom 
he had two daqgjliters, and secondlji to Hkna, dauber bf'tlie 
first lord Macdonald, by whom he had jlprteem chSdr^ ,;nis 
eldest son. Sir George Smclair (1790-1868) was a writetiApd a 
'njtmbhr of pariiament, representitig Caithness at inter*ak from 
1811 tin 1^1. sop. Sir Jolin pecil;g<! To'lleihache’Stod^,'the 
3rd baronet, was member for the sanie cunstituencjilfrciin' 1869 to 
‘iffit. The fliBt baronet’s'third Son, John i(i 79 J-r 87 S), htyame 
htyhdeacon of Middlesex ; the' fifth son, William (1804-1878), 
was pisbeh^aiy of Chichester aiid was 'thsi'fatbeir Of W8ham 
Macdonald Sinclair (t>. i8jo)^ who in 1889 .hachme.at^hd^oil of 
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London)' the fourth daughter, Catherine'(1800-1864), at, one 
time enjoyed some vogue as an author. 1 

See Correspondence ol the Ri^ht Bon. Sir'john Sinclair, Bart., with 
Reminiscences of Distinguished Characters (* vols., London, 1831); 
and Memoirs of the Life and Works of the Right Bon. Sir John Sinclair 
(2 vote., Edinburgh, 1837). 

SIND, a former province of India, now a division of the Bombay 
presidency. It is the most northerly portion of the presidency, 
lying between 23° 35' and 28“ 29' N. and between 66® 40' and 
71“ to' E., having an area of 53,116 sq. m. and a population 
(igoi) of 3,410,223. It includes the sue districts of Karachi, 
Hyderabad, Thar and Parkar, Larkhana, Sukkur and Upper 
Sind Frontier, together with the native state of Khairpur. It 
differs widely in physical features and climate, no less than in the 
language, dress and customs of the people, from the rest of tlie 
presidency, from which it is cut off by the deserts or the sea. 
It is bounded on the N. by Baluchistan and the Punjab ; on the 
E. by the desert tracts of W. Rajputana; on the S. by the Runn 
of Cutch and the Indian Ocean ; and on the W. by Baluchistan. 

Physical features.—?>mA proper, or the central alluvial plain 
watered by the Indus, lies between the Kohistan or hiUy country 
that rises to the Kirthar range on the Baluchistan border, 
and the Registan or Thar desert that stretches E. into 
Rajputana. The Kohistan in years of good rainfall yields 
abundant fodder for cattle and camels, and supports a scanty 
tillage on the banks of the hill streams or nais, one of which, 
named the Hab, forms the boundary between Sind and Baluch¬ 
istan. Central Sind lies on both banks of the Indus, which 
flows S. in a bed that has been raised by the deposit of silt above 
the surrounding countrj'. Except where its bed is confined by 
rocks, as at Sukkur, Rohri and along the edge of the Kohistan 
from I^akhi to Jhirak, the river constantly changes its course, 
e.specially in the delta, the head of which is now opposite Shah- 
bandar. Central Sind depends on the yearly inundation of the 
Indus, which begins to rise in March and reaches its highest 
point about the middle of August. The water is distributed by a 
very ancient system of canals, which has been greatly improved 
and extended since the British conquest. The soil is a plastic 
clay deposited by the river. 

TTie great geographical feature in Sind is the lower Indus, 
which passes through the eVitirc length of the country, first in a 
S.W. direction, then turning somewhat to the E., then returning 
to a line more directly S., and finally inclining to the W., to .seek 
an outlet at the sea. The distant line of mountains between 
Sukkur and Sehwan, the steep pass overhanging the water at 
Lakhi, and the hill country below Sehwan give a distinctive 
character to the right bank. Sind has been ^tly likened to 
Egypt. If the one depends for life and fertility on the Nile, 
so does the other on the Indus. The cities and towns arc not 
so readily to be compared. Hyderabad, notwithstanding its 
remarkable fortress and handsome tombs, can scarcely vie in 
interest as a native capital with Cairo; nor can Karachi, as 
a Europeanized capital, be said to have attained the celebrity 
of Alexandria. The province contains many monuments of 
archaeological and architectural interest. 

Owing to the deficiency of rain, the continuance of hot weather 
in Sind is exceptional, ^ing between two monsoons, it just escapes 
ttie influence of both. The S.W. monsoon stops short at Lakhpat 
in Cutch, the N .W. monsoon at Karachi, and even here the annual 
rainfall is not rockonwl at more than 6 or 8 in. At times there is no 
rain for two or three years, while at others there is a whole season's 
rBinUl in one or two days. The average temperature of the summer 
months rises to 95° F., and the winter average is 60°, the summer 
maxunwgabeing 120° and the winter minimum 28°. The temperature 
on th^aeh-coast is much mote equable than elsewhere. In northern 
Sind \^e find frost in winter, while both here and in Lower Sind the 
summer heat is extreme and prolonged. This great heat, combined 
wift the poisonous exhalations from the pools Mt after the annual 
inundation and the decaying vegetable deposits, produces fever 
and ague, to which even the natives fall a prey. 

Agriculture.—the salt of the delta is the only mineral product of 
commercial importance. Timber and fuel are supplied chiefly by 
the babul (Acacia arabiea), bahan (Populus euphrattca), handi (Pro- 
sopic spicigtra) and iron wood (Tocoma uudulata}^ and fruit by the 
date, mango and pomegranate. The chief rab> or spring crops, 
sown from August to Ortober and reaped from February to April, 
are wheat, barley, gram, oilseeds and vegetables. The chief winter 


or hharif crops, sown from May to July and reaped horn October 
to December, are the millets (bajri and juar), rice, urad (Phaseolus 
radiatus), mung (Phaseolus mango), cotton and indigo. Efforts are 
being made to introduce the long-stapled Egyptian cotton. Agri¬ 
culture is almost entirely dependent upon irrigation from the Indus. 

Manufactures.—Among the chief manufactures may be mentioned 
gold, silver, and silk embroideries, carpets, cloths, lacquered ware, 
horse-trappings and other leather-work, paper, pottery, tiles, 
swords and matchlocks, and the boxes and other articles of inlaid 
work introduced from Shiraz. Lac work, a widely extended industry 
in India, is also in vogue in Sind. Variously coloured lac is laid in 
succession on the boxes while turning on the lathe, and the design 
is tlien cut through the different colours. Hyderabad was long 
famous for its silks and cottons, silver and gold work and lacquered 
ornaments, and the district could once boast of skilled workmen in 
arms and armour ; but these old industries are now on the decline. 
In the cloths called sudi, silk is woven with the striped cotton—a 
practice possibly due to the large Mahomtnedan population ol tlie 
country, as no Moslem may wear a garment of pun.' silk. Chundari, 
or knotting, is another method of decorating cotton and silk goods. 
The extension of cotton cultivation in Sind has caused a brisk de¬ 
velopment in ginning factories of recent years. The Sind cotton- 
printers are the most skilful and tasteful in the Bombay presidency. 
Cotton carpets, rugs, horse-cloths, towels and napkins are manu¬ 
factured at the gaols. Woollen saddle-cloths, blankets and felts 
are also made. Sind produces the best pottery of India. The art 
was introduced or developed by tlie Mahommedans, whose rulers 
gave it every encouragement. Mugnihccut tombs and mosques, 
now in ruin.s, testify to the skill of the ancient potters. Leather is 
worked in a variety of articles, such as saddle-covers for camels and 
horses, shoes, leggings and accoutrements. In 1904 two new flour 
and rice-cleaning mins were started at Sukkur. 

'I rode. The trade of Sind is carried on through Karachi with 
foreign countries, and across the land frontier with Afghanistan, 
Baluchistan and Seistan. Karachi is the great port for the grain 
trade of all N. India, and is also the great strategic military port for 
the N.W. frontier. The chief articles of import are cotton and 
woollen goods, iron and steel, mineral oil, sugar, tea and macliincry ; 
while the chief exports are wheat and other grains, cotton, wool, 
oilseeds, hides and skins, and bones. On the land frontier the chief 
articles of import are horses, ponies, mules, sheep and goats, woollen 
and cotton piece-goods, wheat, gram and pulse, rice, fruits and nuts, 
provisions, stores, leather, ghee, raw wool, silver, assafoetida, drugs, 
hide.s, fish, seeds, manufactured silk, spices and tobacco; while 
the exports are cotton twist and yam, piece-goods, leather, metals, 
coal and coke, wheal, husked rice, liquors, ghi, sugar, tea, tobacco, 
wool and silver. 

Fauna .—The last tiger in Sind was shot about 1885,. Among 
other wild animals are the hyaena, the giirkhar or wild ass (in the S. 
of tlie Thar and Parkar district), the wolf, jackal, 'fox, wild hog, 
antelope, pharho or hog deer, hares and jiorcupincs. Of birds of 
prey, the vulture and several varieties of falcon may be mentioned. 
The flamingo, pelican, stork, crane and Egyptian ibis frequent the 
shores of the delta. Besides these there are the ubira (bustard) 
or tilur, the rock-grouse, quail, partridge and various kinds of 
parrots. Waterfowl are plentiful; in the cold season the lakes or 
dhandhs are covered with wild geese, kutang, ducks, teal, curlew 
and snipe. Among other animals to tie noted are scorpions, lizards, 
centipedes and many snakes. 

The domestic animals include camels (one-humped), buflaloes, 
slioep and goats, horses and asses (small but hardy), mules and 
bullocks. Of fish there are, on the sea-coast, sharks, saw-fish, 
rays and skate ; cod, i»>, cavalho, red-snapper, gassit, begti, dangSra 
and burn abound. A kind of sardine also frequents the coast. In 
the Indus, the finest flavoured and most plentiful fish is the J>alo, 
generally identified with the hilsa of the Ganges. Dambhro (Labeo 
rohita) and mullet, moriho (Cirrhina mrigala), gandan (Notopterus 
hapirat), khago or catfish (Rita buchanant), popri (Barbus sarana), 
shakSr, ferkho and singhdri (Macrones aor) are also found. Otter, 
turtle and porpoise are frequently met with ; so too are long-snouted 
crocodiles and water-snakes. 

Forssfs.—The area of reserved forest in Sind is 106.3 sq. m. The 
forests are situated for the most iiart on the banks of the Indus, 
and extend S. from near Rohri to the middle delta. 'They are 
narrow strips of land, from 2 to 3 m. in length, and ranging from 
2 furlongs to 2 m. in breadth. 'The largest are between 9000 and 
10,000 acres in area, but are subject to diminution owing to the 
encroachments of the stream. The wood is principally fcdliuf (Acacia 
araMca), bahan (Populus euphratica) and kandi (Prosopis spicigera). 
The tali (Dalbergia Sissoo) grows to some extent m Upper Smd ; the 
iron-wood tree (Tocoma unaulata) is found near the hills in the Mehar 
districts. There are, besides, the nim (Melia Asadirachta), tbe.pipal 
(Ficus religiosa), tte ber (Zit^hus Jujuba). The delta has no forests, 
but its shores atound with manjgrove trees. Of trees introduced arc 
the tamarind (Tamarindus indiea), several Austridian wattle trees, 
the water-chestnut ^rapa nalans), the aula (Emblica officinalis), the 
bahera (Terminedia Bellerica), the carob tree (Ceralonia SiUgua), the 
China tallow (Stitlinfia sebifera), the HI (Aegle Marmelos) and'^the 
manah (Bassia latifotia). There is a specially organised forest 
department. 
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Irrigation, —The Ipdus at ita source is iC,ooo ft. above sea-level. 
Kt Attack it is still zooo ft. above the sea. It is, therefore, a rapid 
river, which brings down a great quantity of silt from the mountains 
and deposits it in the Sind valley. The bed of the river is always 
rising, and has to bo constantly watched to prevent its overflowing 
its bonks, while the quantity of silt that the water contains makes it 
very valuable to the cultivator. The inundation canals of the Indus 
have, therefore, been carried to a high degree of perfection, though 
the water of the river cannot be fully utilised until the proposetl 
barrage is constructed at Sukkur. The chief of the existing canals 
are: on llie right bank of the Indus, the Desert, Undarwah, Begari, 
Mahiwah, Sukkur, Ghar, Sattah, Sind and Western Nara canals; 
and on the left bank the Eastern Nara, Hiral, Jamrao, Dad, Nasrat, 
Pulcli and Hasanali canals. Within the area watered by these 
canals all vegetation is luxuriant; but beyond the reach of the silt¬ 
laden waters the dry and hardened ground is almost bare. 

Pai 7 tt/oys.—Sind is traversed by the North-Western railway, which 
follows the Indus from the Punjab to the sea at Karachi. The Indus 
is twice bridged: at Kohri where the main line crosses the river and 
a branch goes off to Quetta; and at Kotri, opposite Hyderabad, 
whence a narrow-gauge lino was opened into Kajputana in igoo, 
and another branch runs S. to Budin in the delta. A chord line 
connects Hyderabad with Kohri, to evade the erosion of the Indus, 
giving an alternative route from Karachi to Quetta and the N.W. 
frontier. One of tlie main purposes of the Indus valley line is the 
strategic defence of that frontier. 

Population. —^The great majority of the inhabitants of Sind are 
of Hindu de.scent, oonverted to Islam. They speak a language 
of their own, which is akin to that of the Punjab, though retaining 
many archaic peculiarities. Mahommedans, who form more 
than three-fourths of the total, may be divided into Sindis 
proper and naturalized Sindis. The Sindi proper is a de.scendant 
of the original Hindu. In sect he is a Suni, though the Talpur 
rairs adopted the Shiah persuasion. There is, as a rule, no 
distinction of caste, except that followers of certain vocations 
—such as weavers, leather-workers, sweepers, huntsmen—are 
coasidered low and vile. The six different clas.ses of naturalized 
Sindis are —the four families of the Saiyids (the Bokhari, Mathari, 
.Shirazi and Laghari); the Afghans; the Baluchis; the slaves 
or Sidis—originally Africans ; the Memans; and the Kbwajas. 
More than half of the Hindus are Lohanas, originally traders, 
who have almost monopolised government service and the 
professions. Brahmans are few and uniniiuential. Sikhs are 
numerous. 

Administration. —Sind is administered as a non-regulation 
province, under a commissioner, who resides at Karachi. The 
highest court, independent of the High Court at Bombay, is 
that of the judicial commissioner, consisting of three judges, 
one of whom must be a barrister specially qualified to deal with 
mercantile cases. The Karachi brigade, forming part of the 
Quetta or fourth division of the Southern army, is distributed in 
cantonments at Karachi, Hyderabad and Jacobabad. 

History.—Sind has a history of its own, distinct from the rest 
of India. In the early centuries of the Christian era it was ruled 
by a Buddhist dynasty, with capitals at Alor and Brahmanabad. 
It was the first part of the peninsula to be invaded by the Mahom¬ 
medans, under Mahommed bin Kasim, a general of the caliph, 
in 711. The invasion was by sea, from the mouth of the Indus ; 
and for nearly three centunes Sind remained nominally subject 
to the Arab caliphs. Though conquered by Mahmud of Ghuni 
in the course of his raids into India, Sind long preserved a semi¬ 
independence under two local dynasties, the Sumras and the 
Sammas, both of Rajput descent but Mahommedans in religion. 
The latter had their capital at Tatta, in the delta of the Indus, 
which continued to be a seaport until the i8th century. The 
Sammas were followed by the Arghuns, of foreign origin, and the 
Arghuns by the short-lived Turkhan dynasty. It was not till 
the time of Akbar, who had himself been bom at Umaikot in 
Sind, that the province was regularly incorporated in the Delhi 
empire. When that empire broke up on the death of Aurangzeb, 
local dynasties again arose. The first of these was the Kallmras, 
who were succeeded by lire Talpurs, of Baluch descent, who were 
ruling under the title of Mirs, with their capital at Hyderabad, 
when the British first entered into close relations with ttus country. 

The East India Company had established a factory at Tatta 
in 1758; but the Talpur mirs were never friendly to trade, and 
the factory was withdrawn in 1775. In 1830 Alexander Bumes 
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was permitted to pass up the Indus on his way to tlm court of 
Ranjit Singh at Lahore, and two years later Henry Bottinger 
concluded a comtflerci|l treaty with the mirs. it was, however, 
the expedition to Afghanistan in 1838 for the restoration of Shah 
Shuja that forced on matters. The British army under Sir 
John Keane marched through Sind, and the mirs were compelled 
to accept a treaty by which they paid a tribute to Shah Shuja, 
surrendered the fort of Bukkur to the British, and allowed a 
steam flotilla to navigate the Indus. The crisis did nut arrive 
till 1842, when Sir Charles Napier arrived in Sind and fresh terms 
were imposed on the mirs. The Baluch army resented this loss 
of independence, and attacked the residency near Hyderabad, 
which was bravely defended by Outram. Then followed tire 
decisive battle of Meeanee and the annexation of Sind. A course 
of wise, firm and kindly administration inaugurated by Sir 
Charles Napier himself, and continued by Sir liirtle Frere, Sir 
W. Merewether and later commissioners, has since made tlie 
province peaceful and pro.sperous. 

See H. M. Birdwood, The Province of Sind (Society of Arts, 1903); 
and Sir Richard Burton, Scinde (1851). 

SINDBAD THE SAILOR, VOYAGES OF, a collection of Arabic 
travel-romances, partly based upon real experiences of Oriental 
navigators in the seas S. of Asia and E. of Africa (especially 
in the 8lh-i oth centuries); partly upon ancient poetry, Homeric 
and other; partly upon Indian and Persian collections of 
mirabilia. In Sindbad’s First Voyage, from Bagdad and Basra, 
the incident of tire Whale-Back Island may be compared witlr 
the Indian Ocean wliales of Pliny and Solinus, covering four 
jugera, and the pistis sea-monster of the same authorities, 
200 cubits long ; AI Kazwini tells a similar tale of a colossal 
tortoise. Such Eastern stories are probably the original of the 
whale-Lsland in the Irish travel-romance of St Brandan. With 
the Island of the Mares of King Mihraj, or Mihrjan, we may find 
(rather imperfect) parallels in Homer’s Iliad (the mares impreg¬ 
nated by the wind), in Ibn Khurdadbih and Al Kazwini, and in 
Wolf’s account of the three llhas de Cavallas near Ceylon, !|0 
called from the wild horses with which they abounded, to which 
the Dutch East India merchants of the 17th century sometimes 
sent their mares for breeding purposes. Sindbad’s account of 
the Kingdom of Mihraj (Mihrjan) Is perhaps derived from the 
Two Musulman Travellers of the ^th century; it would seem 
to refer to one of the greater East Indian islands, perhaps Borneo. 
With the Rukh (“ roc ”) of the Second Voyage we may compare 
Al Kazwini, and, more particularly, Ibn Al Wardi, who menmns 
the Island of the Rukh among the isles of the China Sea, and 
relates two incidents parallel to adventures with the rukh of 
Sindbad’s Second and Fifth Voyages. Marco Polo in a famous 
passage describes this monstrous bird in detail, locates it 
apparently to the S. of Madagascar, and relates how one of its 
supposed feathers had been taken to the grand khan of the 
Mongols. Sindbad’s Valley of Diamonds has fairly complete 
parallels in Al Kazwini, in Benjamin of Tudela, in Marco Polo 
and in the far earlier Epiphanius, bishop of SalWis in Cyprus, 
who died a.s. 403. As to the Mountain, or Island, of Apes in 
the Third Voyage, Ibn Al Wardi and Idrisi each recognizes an 
island of this kind, the former in the China Sea, the latter neat 
Sokotra. Sindbad’s negro caimibal adventure, next following, 
reproduces almost every detail of the Cydops story in the 
Odyssey ; amonp; the Spice Islands, and perhaps at Timor, may 
be located the island rich in sandal-wood, where the wanderer 
rejoins his friends. The cannibal land of the Fourth Voyi^e, 
producing pepper and coco-nuts, where Sindbad’s conipanums 
were offered food vriiich destroyed their reason, has suggested 
the Andamans to some inquirers and certain districts of Sumatra 
to others; with this tale we may compare Hie lotus-eating of ^e 
Odyss^, Plutarch’s story of Mark Antony’s soldiers ms^dened 
and killed by an “ insane ” and fatid root m their Parthian wars, 
a passage in Davis’s Account of Suma^a in 1599, and more com¬ 
plete parallels m Ibii Al Wardi and Al Kazwini. The burial 
of Sindbad in, and his escape from, the cavern of the, dead is 
funtly foreshadowed in the story of Aristomenes, tlta Messenian 
hero, and in a reference of St Jerome to a supposMl Scythian 
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custom burying alive with the dead those who had been dear 
to them; the fully-developed Sindljad tale finds an echo in 
" Sir John Mandeville.” For the " Old,Man'of the Sea,” in the 
Fifth Voyage, we may also refer to A 1 Kazwini, Ibn Al Wardi 
and the romance of Seyf Zu -1 Yeten; ^indbad’s tyrannical 
rider has usually been explained as one of the huge apes of Borneo 
or Sumatra, improved to make a better story. The account of 
pepper, somewhat later in this Voyage, has a good deal in common 
with Idrisi’s; Sindbad’s pearl-fishing is probably to be located 
in the famous beds off Ceylon, of which Marco Polo has an 
excellent description. The romance of Seyf Zu -1 Yezen has a 
voyage along a subterranean river similar to that of Sindbad 
on his Sixth Voyage; the elephant adventure of the Seventh 
Voyage adds another to the many stories of the elephant's 
sagacity which were already told in every southern country, and 
of which we have many examples in Pliny’s Historia Naturalis, 
and in Aelian’s Hisloria Animalium. 

See Richard Hole, Kemarki on tha Arabian Ntghts’ Entertainments, 
tn which the Origin of Sindbad's Voyages ... is particularly con¬ 
sidered (London, 1797); Kusebius Rcuaudot’s edition of the 7 wo 
Musulman Jravellers (1718, translated into Engbsh, 17^3, as 
Ancient Accounts of India and China by two Mahommedan Travellers 
... in the gth Century); J. T. Keinaud, Relations des voyages fails 
par ies Arahes et les Persons dans ITnde el d la Chine dans le IX' 
sidcle (1845); E. W. I.ane’s translation of the Arabian Nights 
(London, 1850), especially the notes m vol. iii. pn, 77-108 ; M. J. de 
Goeje, La LIgende de .*saint lirondan (1890); C. K. Beazley, Dawn of 
Modern Geography (1897), i. ^35-238, 438-450. Besides the works 
noticed in the text of this article, the iztli-century Romance of Duke 
Ernest of Bavaria, written in German rhyme by Henry of Veldeck 
about 1160, gives parallek to Sindbad’s flight through the air (tied 
to his rukh) in Voyage II., to the subterranean river-excursion in 
Voyage VI., and to some other incidents. (C. R. B.) 

SINDHl (properly Sindhi, the language of Sindh, i.e. Sind) 
AND LAHNDA (properly Lakndd or Lahinds, western, or 
Lahnde-dl bolt, the language of the west), two clo.sely connected 
forms of speech belonging, together with Kashmiri {q.v.), to 
the N.W. group of tlie outer ^nd of Indo-Aryan languages. 
In the following pages it will be assumed that the reader is 
familiar with the main facts stated in the articles Indo-Asyan 
LANOUA nE.s and Prakrit. 

In 1901 Sindhi (including Kachchhi) was spoken by 3,494,971 
I»ople, and lAhnda by 3.337.917—the former iii Sind and 
Cutdi, and the latter in the W. Punjab and adjoining tracts 
(for further details on this point see the article Lahnua). The 
parent Prakrit, from which Lahnda is sprung, must once have 
extended over the greater part of the Punjab, but, as explained 
under Inuo-Aryan Languages, the population of the Midland 
expanded so as to cover the E. and centre of that province, and 
the langu^ (Panjabi) now there .spoken is a mixed one. Midland 
in its main characteristics, but showing more and more traces 
of its old Lahnda basis as we go W. Tlic wave of Midland 
progress exhausted itself in the barren tract of the vrest-central 
Punjab, and W. of about the seventy-third degree of E. longitude 
Lahnda holds decisive sway. The facts are very much the same 
with regard to the mixed language of Rajputana. Here the 
expansion of the Midland language was stopped by the desert, 
beyond which lies Sindhi. I.ahnda and Sindhi, the W. outposts 
< of Indo-Aryan speech, have accordingly for centuries occupied 
a peculiarly isolated position, and have in many respects struck 
out common lines of independent growth. This process was 
aided by the presence of Pi^ca languages (see Indo-Aryan 
Languages). In early times there were PiSftca colonies along 
the Indus, right down to its delta, and both Sindhi and Lahnda 
hove boTOwed many peculiarities from their dialects. 

Sindhi is directly derived from the Vrlcada Apabhmih.^ 
Prakrit (see Prakrit). The name of the Apabhnwhte from 
which Lahnda is derived is not known, but it must have been 
closely allied to Vracada. Sindhi has one important dialect, 
Kachchhi, spoken in Cutch. Here the language has come into 
contact with Gujarati and is somewhat mixed with that form 
of speech. For the dialects of Lahnda, and the various names 
under whicSi that language is known, see the article Larnda. 

Owing to their geogrt^ical position both Sind and the W. 
Punjab were early subject to Mahommedan inroads. The 


bulk of the population is Mussulman, and their languages make 
free use of words borrowed from Persian and (through Persian) 
from Arabic. The written character employed for lahnda is 
usually that modification of the Persian alphabet which has been 
adopted for Hindostani. The same is the case for Sindhi, except 
that further modifications have been mtroduced to represent 
sp^ial sounds. In both languages, Hindus al.so employ a .script 
akin to the well-known Nagari alphabet (see Sanskrit). It is 
the same as the “ Landfl ” (a word distinct from “ lAihndfl ”) 
or “ clipped ” character current all over the Punjab and is very 
imperfect, being seldom legible to any one except its origin^ 
writer, and not always so to him. 

Phonetics.' —The phonetic system of both languages in most 
respects resembles that of other Indo-Aryan vernaculars. Bjiacc 
will not allow us to do more than draw attention to the main points 
of difference. In other Indo-Aryan languages a final short vowel is 
genemlly elided. This rule is also followed in Lahnda, but the genius 
of Sindhi requires every word to end in a vowel, and hence the.se 
short vowels arc still retained. Thus, Skr. naras, a man, Pr. narb, 
Ap. «arw, L. nor, but S. «ar“. In Sindhi these final short vowels are, 
as in Kashmiri, very lightly pronounced, so tliat they are hardly 
audible to a person unacquainted with the language. They are 
therefore pnnted in thc.se pages as small letters above the line. In 
the cognate Kasluniri a short i or « affects by cpcntliesis the pro¬ 
nunciation of a preceding vowel, just as in Eiighsh tlie silent vowel e 
added to " mar " changes its pronunciation to " mare." So, in 
Kashmiri, war” is pronouncetf mor. Lahnda, especially when 
dropping the final short vowel, has similar epenthetic changes. Thus 
ch6har(u), a boy, becomes chohur; shShar(u), a city, becomes first 
shBhur and then, further, skihur (4 like the o m " all ”) ; wliile 
chvhar{i), a girl, becomes chbhir. The oblique singular (see below) 
of chohur is chohar, for chohar(a) with a final a in.stead of a final «, 
and hence the vowel of the second syllable is unchanged. Similarly, 
the oblique form of shihur is sh&har, while the oblique form of 
chbhir is still chbhir, because it also originally ended in i. Similar 
epenthetic changes have not been noted 111 Sindhi. In that language 
and in Lahnda the short vowel i, when preceded or followed by A, 
or at the end of a word, is pronounced as a short e. Thus S. hiharo, 
of what kind, and S. mihif, a mosque, arc respectively pronounced 
kehara and mehef. When » is so pronounced, it win be written as 
e or »in the following pages. 

In Prakrit almost the only consonants which had survived were 
double letters, and in most of the Indo-Aryan vernaculars these 
have been simplified, the preceding vowel being lengthened in com¬ 
pensation. Thus, Ap. kammu, a work, Hindostani, kdm. In Panjabi 
and Lahnda the double consonant is generally retained, as in kamm, 
bat in Sindhi, while the double consonant is simplified, the vowel, 
as in the Pifeca languages, remains short; thus, Aam“. This non¬ 
lengthening of the vowel in such cases is typical of Sindhi, words like 
S. dg*. fire, from Ap. aggi, being quite exceptional. It even happens 
that an original long vowel commg before a conjunct consqnant is 
shortened when the conjunct is simplified. Thus, Skr. tHryaili, 
S. fwrij a trumpet. 

In Sindhi, as in Piilica, a sibilant is liable to be changed into A. 
Thus, Skr. mdiHsarti, S. mds" or muh", flesh; Skr. diias, S. des" or 
dfA“, a country. In L. the s is generally, but not always, preserved. 
As in most Indo-Aryan languages a medial 4 becomes the hard 7; 
thus, S, furan', to join ; L. gAard, ahorse. As in the Pisica languages, 
there is groat confusion between cerebrals and dentals. 'There was 
the same tendency in Viacaija Apabliramfa, and it is more common 
in Sindhi than iii Lahnda. Thus, Skr. timrahas, S. fSmb, copper; 
Skr. dandas, S. dandr^ a staff. Moreover, in Sindhi, < and d become 
regularly cerebralized before r, as in Ap. puiru, S. putr“, a son; Ap. 
drdhhS, S. ^rdAA*, a vine. The cerebral I does not appear in Sindhi, 
but it has survived from Praknt in Lahnda, being subject to tlic 
same rules as in Marathi {q.v.). When I represents a Prakrit single I, 
it becomes /, but if it represents a Prakrit ll, it remains a simple 
dental 1 . It may be remarked that the same rule seems to have 
applied in the Prakrit spoken by the Fisficos. 

Sindhi has a series of strengthened consonants— f, t, d, and 5 . 
They are pronounced " with a certain stress in prolonging and 
somewhat strengthening the contact of the closed orgam asTf one 
tried to double fire sound at the beginning of a word.’” 'They often, 
but not always, rOTesent an original double tetter. 'Ihus, Ap. 
laggau, S. lagb, appUed; Ap. gOYUau-, S. iSoro, heavy, but S. garb, 
mangy .; Ap. Mj/d, S. v»f 4 , science; L.7a.i(, S./af“,a Jat: AD.vadd»u, 
S. vadb, great : Ap. iilii, S. a sedan-chair ; Ap. dubbalu, S. 
dahatv, weak ; 8. b&bb, a father, but bSBb, a father's brother. 

Dedension.—Both languages have lost the neuter gender, all 
nouns being either masculine or feminine. The.rules .for mstinguish- 
ing gender are much as in Hindos^uii. As in other Indo-Aryan 
languages, nouns may be either strong or weak, the strong forms 
being derived from nouns With’ the Jileonastic Sanskrit sSfflx ha 
(see Hindostani and hfARATHi). In andhi a msaculine weak form 


■ * Abbreviations ; at. = Sanskrit ; Pr. = Prakrit; Ap. = Ana- 
bhramSa; L. = Lidmda; S. ssSindhi. 



SINDHI AND ^AHNDA iHJS 


In " corresponds to the strong one in a, and feminine weak forms in 
• and * to a strong one in In Lahnda weak forms have dropped 
the final short vowel, and the strong forms end in d (masc.) and i 
(fern.). 

As explained in the articles above referred to, almost the only 
old case taat has survived throughout the declension of both 
languages is the general oblique. Thus is used for any oblique case, 
the particular case required being as a rule furllier defined by the 
help of a postposition. The general oblique case, without any 
defining postposition, is specially employed for the case of the agent. 
There are also examples of the survival of the old locative and of the 
old ablative. Thus S. maik“, top, loc. mafft*, on the top; L. if m6i, 
at Amb ; L. veld, time, r6fi-dl vile, at the time of food : L. jangti, 
for jangali, in the forest. This locative is of regular occurrence in 
the case of Sindhi weak mascnliue noons in “. For the old.ablative, 
we have S. ghar", L. ghar, a house, abl. S. gharS, L. gkari, and so 
others. The locative termination can be^referred to the Ap. locative 
termination -Hi or -lit, and the ablative o or 8 to the Ap. -A! or -AS. 
The nominative plural, and the general oblique case of both numbers 
are formed as in the following examples !— 


Comparison is effected'as In Hindostani by putting the ndfcj'with 
whietpeomparison is made in the ablative-ease. Sometimes speeial 
I postpositions are emigoyctj for this form of ttt«'ablative. 


Singular. 
Sini&i. 1 Lai 


Nominative 
Accusative . 
Agent . . 

Dative . 
Ablative 

Genitive 

Locative 


ghdri 

ghoro 

ghdri 

ghifirkhi 

gkoro, , 

ghdfi-Uu' 

ghori-me 


ghdrd ' 

ghord 

ghdri 

gh^-mi 

ghdj'e‘td 

ghdfi-dd 

ghOfi-vie 


ghdri 

gMrd 

ghoro- 

ghdranr-hhi 
ghdroiuii, , 
gk^ane-hhi’ 
ghdremfrid . 
gJurm'-mB 


Lahnda^ 

ghdri 

ghdri 

ghdreS 

ghdrtS-rti 

ghdrtS-td 


ghdrei-do 

ghdrai’Vie 


The usual pronouns are as follows, 
pronounced as in German :— 

I—S. Si, a, mS or mi-, L. mi; ^ 


Singular. 


Nominative. 


Oblique. 


N ominative. 


I..ahiida. 


Weak Nonn- 
Masc. 


Strong Noun- 
Masc. 


gharr, 
a house 
fibhr, 
a ton^c 
dg", 
fire 



Oblique. 


gharmr, ^ 
gharf, ghare 
Jibh-m", 
fibhS, pbhe 
dgeon’, 
igeS, ggie 

ghdroH’, . 

: ghdrS, ghdri 
I gASna*, 

I ghdriS, ghdriS 


. In the Laliuda forms d is 

obt. S. d, m 3 , mi ; I.. mi. 
We— S. osf; L. ojsl: pbl. 
S. asS ', L. assS. Of ine, 
my—S. tdi/fi-fS ; L. mird. 
Of us, our--~S. sse-73; L. 
asdid. 

Thou—S. L. li; obi. S. 
td-, h. ti, -td, Imik: You— 
S. fituAf, avAf; L. bust; obL 
S. tavhS, avhS; L. fust*. 
Of thee, thy—S. Mh/b-fd; 
■L. lied. Of yon, ywup—S. 
tttvhd-iS, dmhe-jdii^l,.- tusMd, 
ttihUdSe 

TliiB, he, she, it—S. hi : 
L. #A ',' ' obi. -S. Ain», ! '<«*: 
L. »s. These, they—S.' A« ; 
L. eh, in : obi. S-Awi', »»•; 
L. tnhS. 

That, he, she, it—S. AiJ: 
L. oh; obi. S. A«m“, ua“; 


In Lahnda the final short vowel of the weak forms has been 
dropped, but in some cases the final « of the masculine and the final 
«■ of the feminine have been preserved by gpcnthesis, as explained 
under the head of phonetics. The origin of the nominative plural 
and of the various oblique forms is explained in tlie article Hindo- 
STANI. In the same article is discussed the derivation of most of the 
postpositions employed to define the various oblique_ forms and 
to make real cases. These are as follows ; S. hhi, L. fiu, to or for ; 
S. hhd, L. td, from; S. fd, sandd, L. dd, of; S. me, L. vie, in. It 
will be observed tliat the I.ahnda forms are identical with those 
found in Panjabi. In both languages the accusative case is tlie 
same as the nominative, unless special definiteness is required, when, 
as usual in Indo-Aryan vernaculars, the dative is employed in its 
place. The agent case is the oblique form without any postposition. 
The S. hhi is a corruption of Ap. haaht, Skr. kfti ; and similarly AAn 
from Ap. kaahu, Skr. krtdt. S. sandd, like the Rajasthani ^ndd 
and the Kashmiri sand" or hand", is by origin the present participle 
of the verb substantive, ghar^-sandd, meaning literally " existing (in 
connexion) with the house,” hence " of the house.” We may com¬ 
pare the Bengali use of haiti, on being, to mean " from.” AU these 
postpositions are added to the oblique form. We thus get the 
declension of the strong masculine noun S. gA^«, L. ghord, a 


L. us. Those, they—S. Ao; L. oh, un ; obi. S. A««*, «»•; L. 
«fiA*. 

That, he, she, it—S. sd ; obi. MA*. Those, fhoy-i-S. si; obi. 
fan*. We should expect corresponding forms for Lahnda, but they 
arc not given ui ti>u grammars. 

Self—S. pdnr : L. dpi. Own—S. pi'h^-jd ; L. dpifd. Cf. Panjabi 
dp, Kashmiri 

Who—S. L. 70; obi. S. /oA*; L. fS ; plur. nom. S. ji ; L. 76; 
obi. S. jan’; L. jtnhS. 

Who ?—S A2r“ ; L. haun ; obi. B.^ ; L. A? ; plur. nom. S.. 

her *; L. kaun ; obi. S. ka-n *; I,, kinha. 

W^at ?—S. <As; L. ci ; obi. S. vhd ; L. kitt. 

Any one—S. L. Adi: obi. 8 AaAS; L. k&hi. ' 

The derivation of most of these forms can be gathered from < the 
article HtNDusTANl. Others, sudh as asst, luasXppMe, ore borrowed 
from Piteca. 

The north-western group of Indo-Aryan yemaentars, Sindhi, 
Lahnda, and Kashmiri, are distinguislted by the free nse wifiefis they 
make of pronominal suffixes. In Kashmiri tliese are'added «niy^ to 
verbs, but in the other two languages they are also added to nouns. 
These suffixes take the place of personal pronotiiw in varioua eases 
I and are as follows:— > 



First Person. 


Singular. 

PluraL 




horse, as shown in the next column. When there are ojptieoal AD Aese suffixes ,are, reiw^bt* offptiw. In 
methods of making the oblique form only one is given. The lOthers aU cases they caq be at once explained' by a reler^qe,to,the origii^ 
can be emjfioyed in the same way. in Plteca, rather than to those 01 other lAjli^4r;yap l^gBagw.* 

As in most other Indo-Aryan vernaculars, the genitive is reaUy a It wiD here be convenient to consider them only in connexion with 
possessive adjective, am} agrees with the person or thing possessed nouns. In such cases they are nsuaUy in the genitive case. Thus, 
in gender, number and case, exactly as in Panjabi. S. piu, a father; piumr, my. father. pMf, thy father; pt'oii*, ydur 

An adjecti've agrees with Its qualified noun in gender, number father; p*uss, his father; piun‘ or pimf, their father. Thqte 
and case. In Lahnda. ^as in Hiudostani, the only'adjectives which being In Sindhi no suffix Of the genitive ptundef the first persoifal 
change in these respects arc strong adjectives in 4. In Sindhi weak pranoun, there is no ctnnpound for “ our father.” For that, Mlin 
forms in “also change the “ to• or" in thelemifiine. Thus, S. cotii, the tanning ol 'Oie Lord's Prayer, wd'tnost thd’filll ex- 

L. cangd, good, fem. S. Cagl, L. eanp ; S. niihar'r, helpless, fern, presaion, ast-jd pin. In Lahnda we have pi'fl, a lather; pium, my 

nidhaf m rndhar*. The plural and Oblique forms aramade as m the - . . . -1-,— .—- 

ease of nouns. If a posfgxnition isused with the noun it W not also > See G. A. Grierson, Tke'-Piidca Languages "• 0 -Norih-Wesigm 
used with the adjective. Thus, cangiS ghSrii-dd, of good mares. India (London, 1906), pp. 44 S. 
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SIN-tCATER 


piUae, our father; f>iiS, thy father; piuvi, your father; 
^tus, bis father; piini, thar father. A junction vowel is often 
nserted between these suffixes and the mi.m word to assist the 
pronunciation. Further examples will be found under the head of 
verbs. 

Conjugation .—As in Marathi (o.v.) there, are, in botli languages, 
two conjugations, of which one (intransitive) has -a- and the other 
(transitive) -t- or for its characteristic letter. The difierences 
appear in the present parbciple and, in Sindhi, also in the con¬ 
junctive participle, the pr^nt subjunctive and imperative. The 
two latter are the only onginal synthetic tenses wlucb have survived 
in Sindhi, but in Lahnda the old synthetic future is also in common 
use. Both lan^ages have a passive voice formed by adding tj or ij 
to the root. This fona is not employed for the pa.st participle or for 
tenses derived from it. The following are the principal parts of the 
regular verb in each conjugation 


Infinitive 
Present participle 
Past participle . 
Conjunctive participle 


First Goiijugaliou. 

Second Conjugation. 

Sindhi. 

I-almda. 

Sindhi. 

Lahnda. 

haton'‘, 

haiimdo, 

hallo, 

halt. 

kala^, to go. 
holds, gumg. 
haled, guiic. 
hati, liuviiig gone. 

mdrtndd, 

mdno, 

mare, 

mdran, to kill. 
mdrindo, killing. 
mured, killed. 
mdri, having killed. 


It will be observed tliat, as in most other Indo-Aryan vernaculars, 
the past participle of the transitive verb is pa.ssive in signification. 
There is therefore no need of a past participle for the passive voice. 
The Sindhi present participle of the passive voice follows a diflerent 
rule of formation, and, in Lahnda, it omits the letter j, thus S. 
nutnbd (Pr. miriavvaS), L. mSrindd, being killed. In other resjK'cts 
the passive, S. mSrijaif, L. mSrijatt, to be killed, is conjugated hke 
a regular verb of the first conjugation. The passive is directly 
derived from the Outer Prakrit jjassive in -tjja-. The origin of tlie 
other forms is dealt with under Hindostani and Marathi. 

The present subjunctive is the direct descendant of the old Prakrit 
(f.v.) present indicative. It is conjugated as loliows ;— 


Person. 

Singular. 

Plural. 

First 

Conjugation. 

Second 

Conjugation. 

First 

Conjugation. 

Second 

Ckinjugation. 

Sindhi and 
Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

1. 

halo 

mdrio 

mirn 

ha 

lu 

mdriii 

mdra 

2. 

kali 

mdrie 

mdrie 

hold 

mdrid 

mSro 

_.±_ 

hali 

mdfie 

mire 

halan" 

halin 

mar in'' 

mirin 


The imperative is formed very similarly. In Lahnda the future is 
mdrisfi (Ih; mirissath), 1 shall kill, conjugated like mSro. The Sindhi 
future is formed by adding the nominative pronominal suffixes to 
the present participle. It will be remembered that there are no 
nominative suffixes of the third person. For that person, therefore, 
the simple participle is employed. There are slight euphonic 
changes of the termination of tlic participle in the other persons. 
Thus, Aofandd, he will go; Aa/andur*, 1 shall go j and so on. 

The past tense is formed from the past participle, witli pronominal 
suffixes added in both languages. As in the transitive verb the past 
participle is passive in signification, the subject (see article Hin¬ 
dostani) must be put in the ^ent case, and the participle agrees in 
gender wd number with the direct object, or, if Oic object is put in 
the dative case instead of the accusative, is treated impersonally in 
the masculine. Examples of this tense are :— 

Intnuisitive verb—S. halid, haieS, he went; S. L. halt, she went: 
S. kaliu-s", L. hiUeu-m, I (masc.) went; S. jialias’, L. hatiu-m, I 
(fern.) weiit, and so on; 

Transitive verb—S. mSrio, L. mSrei, he was killed; S. L. man, 
she was killed; S. mdriM-m*, L. mibeu-m, ho was killed by me, I 
killed him ; S. mirio-mf, L. mSriu-m, she was killed by me, I killed 
her; S. pStishSh’ sajf gSlh’ budkii, the-whole matter (fern.) was- 
related (fern.) by-the-king (agent), the king related the whole 
matter; S. tihf-ki6 slUhf‘ cAagto, with-reference-to-her, by-the-cara- 
vaniit-was-abandoned. (impersonal), t.s. the caravan atondoned her. 

Thete are numerous compound tenses formed by conjugating the 
substantive with one or other of the participles. The usu^ 
fortjis of the present and past of this verb are as follows:— 



Present," I am,' 

* *c. (00m. gen.). 

Past," I was, 

' &c. (masc.). 


Singular. 

Plural. 

Singular. { 

Plural. 

Person. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

1 . 

ikiyi 

hi 

ikiyi 

hat 

has’ 

hdus 1 

hu&si 

hose 

a. 

m 


ihiyo 

hi 

hut 

hV { 

hua" 

have 

3 -_ 

Vie 

hi 

ikin' 

kin 

hi 

hi ■ 

hd 

hiin 


The past lias slightly difierent forms with a feminine subject. 
Sindhi examples of the compound tenses are kalando Skiye, I am 
going ; kalando hos", 1 was gomg ; katiS Uiya, 1 have gone ; and so 
on. The Lahnda tenses are made on the same principles. 

We have smu the important part that pronominal suffixes play in 
the conjugation of the verb. But their use is not confined to the 
examples given above. Additional suffixes may be added to indicate 
the object, direct or remote. Thus, S. mini, thou mayest kill: 
miria-m", thou mayest kill me; mirio (he) was killed: mirio-t 
(for manu-i), (he) was killed by-him, he killed him; mina-i-m', 
it (imperronal)-was killed by-him witli-reference-to-me, i.e. he killed 
me ; dtno-t-s’, was-given by-him to-him, he gave to him. 

Numerous verbs have irregular past participles, derived directly 
from the Prakrit past participles, instead of heing made by adding 
-to to the root. These must be learnt from the grammars. We may 
mention a few very common ones; S. haran', L. Aaron, to do, to 
make, past jmrticiple S.' Aid, hitd, L. Ai/a : K 
4tan", L. deatl, to give, past participle S. 4ino, 
L. dUta ; S. lahhatf'‘, L. labbkaif, to ^ obtained, 
past participle S. ladho, L. laddni. The many 
compound verbs are formed much as in Hindo¬ 
stani, and must be learnt from the grammars. 

Literature. —Sindhi and Lahnda po.ssess no 
Uterature worthy of the name. Such as (hey 
liave consists of translations from Arabic and 
I'ersian. There is, however, as u.sual in micul- 
tivated dialects, in both languages a large stock of folk-songs—rude 
poems dealing with the jmpular traditions of tlie country. Some of 
tliese liave been pubhshed in Colonel Sir Richard Temple’s Legends 
of the Pan jab (3 vols., Bombay, 1884 1900). The late Professor 
Trompp published one text of some importance under the title of 
Sindhi Literature, the Dh’in of Abd-ul-Latif, known by the name of 
Shiha jo Risato (Leipzig, i8b6). 

Authorities. —G. A. Grierson, “ VrScada and Sindhi,” in Journal 
of the Royal Astatic Society (lyoz), p. 47 ; G. Stack, Grammar and 
Dictionary (both Bombay, 1849); E. Trumpp, Grammar (London 
and Leipzig, 187Z). This last is still tlie standard work on tlie 
language, although much of the philological portion is now out of 
date. If was the pioneer of the comparative 
study of the modem Indo-Aryan vernaculars. 
G. Shirt, Udharam Thavurdas and S. F. Mirza, 
Sindhf-English Dictionary (Karachi, 1879). 

W. St Clair Tisdall's Simplified Panjabi 
Grammar (London, 1889) also deals, m an 
appendix, with Lahnda. E. O'Brien, Glossary 
of the Multani Language (ist ed., Lahore, 1881; 
2nd ed., revised by J. Wilson and Hari Kishen 
Kaul, Inhore, 1903); T. Bomford, " Sough 
Notes on the Grammar of J^e , Language 
spoken in the Western Paaj'ab,*' m journed 
of the Asiatic Society of Bengal, vm. Ixiv. 
(1895), pt. i. pp. 290 ft.; the same, " Pronominal A,djuncts in tiie 
1-anguage spoken in the Western and Southern Parts of thePanjab,” 
lb. vol. Ixvi. (1897), pt. i. pp. 146 fl. ; A. Jukes, Dictionary opthe 
Jatki or Western Panjabi Language (Lahore and London, 1900); 
J. Wilson, Grammar and Dictionary of Western Panjabi as spoken 
in the Shahpur District (Lahore, 1899). 

For both languages the authorities quoted under the articles Indo- 
Aryan Languages and Prakrit may be consulted with advantage. 
Vol. viii. of the Linguistic Survey of India contains full particulats 
of botli in great detad. (G. A. Gr.) 

SIN-EATER, a man who for trifling payment was believed to 
take upon himself, by means of food and drink, the sins of a 
deceased person. The custom was once common in many parts 
of England and in the highlands of Scotland, and survived until 
recent years in Wales and the counties of Shropshire and Here¬ 
fordshire. Usually each village had its official sin-eater to whom 
notice was given as soon as a death occurred. He at once went to 
the house, and there, a stool being brought, he sat down in front 
of the door. A groat, a crust of bread and a bowl of ale were 
handed him, and after he had eaten and drunk he rose and pro¬ 
nounced the ease and rest of the dead person, for whom he thus 
pawned his own soul. The earlier form seems to have been more 
realistic, the sin-eater beii^ taken into the death-chamber, and, 
a piece of bread and possibly cheese having been placed on the 
breast of the corpse by a relative, 
usually a woman, it was afterwards 
handed to the sin-eater, who ate it in 
the presence of the dead. He was 
then handed his fee, and at once 
hustled and thrust out of the house 
amid execrations, and a shower of 
sticks, cinders or whatever other 
missiles were handy. The custom 
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of sin-eating is generally supposed to be derived from the 
scapegoat {q.v.) in Leviticus xvi. si, 22. A symbolic survival 
of It was witnessed as recently as 1893 at Market Drayton, 
Shropshire. After a preliminary service had been held oyer the 
coffin in the house, a woman poured out a glass of wine for 
each bearer and handed it to him across the coffin with a “ funeral 
biscuit.” In Upper Bavaria sin-eating still survives : a corpse 
cake is placed on the breast of the dekd and then eaten by the 
nearest relative, while in the Balkan penin.suta a small bread 
image of the deceased is made and eaten by the survivors of the 
family. The Dutch ioed-koecks or “ dead-cakes,” marked with 
the initials of the deceased, introduced into America in the 17th 
century, were long given to the attendants at funerals in old 
New York. The “ burial-cakes ” which are still made in parts 
of rural England, for example Lincolnshire and Cumberland, are 
almost certainly a relic of sin-eating. 

SINECURE (Lai. sine cura, without care), properly a term of 
ecclesiastical law, for a lienefice without the cure of souls {bene- 
ficium sine cura). In the English Church such sinecures arise 
when the rector has no cure of souls nor resides in the parish, 
the work of the incumbent being performed by a vicar; such 
sinecure rectories were expressly granted by the patron; they 
were abolished by the Ecclesiastical Commissioners Act 1840. 
Other ecclesiastical sinecures are certain cathedral dignities to 
which no spiritual function attached or incumbencies where by 
reason of depopulation and the like the parishioners have dis¬ 
appeared or the parish church has been allowed to decay. Such 
cases have ceased to exist. The term is al.so used of any office or 
place to which a salary, emoluments or dignity but no duties 
are attached. The British civil service and royal household 
were loaded with innumerable offices which by lapse of time 
had become sinecures and were only kept as the reward of 
political services or to secure voting power in parliament. They 
were extremely prevalent in the i8th century and were 
gradually abolished by .statutes during that and the following 


century. 

SINEW (O. Eng. sinu, sionu, cf. Dutch zenuw, Ger; Sehne, 
possibly allied to Skt. snava, tendon, cf. Ger. Schnur, string), a 
tendon, a cord-like layer of fibrous tissue at the end of a muscle 
forming the attachment to the bone or other hard part. The 
broad, flat tendons are usually called fasciae (see Muscular 
System and Connective Tissue). The word is used figura¬ 
tively of muscular or nervous strength, and particularly, in 
“ sinews of war,” of the power of money. 

SINGAPORE (Malay, Aingapfira, ix. “ Tlie City of the Lion ”), 
a town and island situated at the S. extremity of the Malay 
Peninsula in 1“ 20' N., 103° 50' E. Singapore is the 
»ra!^*** most important part of the crown colony of the Straits 
Settlements, which consists with it of Penang, Province 
Wellesley and the Dinding.s, and Malacca. The port is one of 
the most valuable of the minor possessions of Great Britain, 
as it lies midway between India and China, and thus forms the 
most important halting-place on the great trading-route to the 
Ear East. It is strongly fortified by forts and guns of modem 
type upon which large sums have been expended by the imperial 
government, aided by a heavy annual military contribution 
payable by the colony and fixed at 20 % of its gross revenue. 
Its gei^raphical position gives it strategic value as a naval base ; 
and as a commercial centre it is without a rival in this part of 
Asia. Its prosperity has been gpeatly enhanced by the rapid 
development of the Federated Malay States on the mainhuid. 
It possesses a good harbour; dodcs and extensive coaling- 
wharves, 'which have been acquired by government from the 
Tanjong Pagar Dock Company, and are undergoing considerable 
extensions; an admiralty dockyard ; and many facilities for 
shipping. It is also resorted to by native sailing craft from all 
parts oT the Malay Archipelago. On the island of PQlau Brani 
stand the largest tin-smelting works in existence, which for many 
years have annually passed through their furnaces more tlum 
half the total tin output of the world. Singapore has abo 
establishments for tinning pine-apples, and a large biscuit factory. 
The town possesses few buildings of any note, but government 


hous<^ the law-courts,’the gaol, the lunatic asylum and thf Hong- 
Kong and Shanghai ^Bank are exceptions, as also is the cathedral 
of St Andrew. There See three Roman Catholic churches, a 
Free Kirk, an American mission, and several chapels belonging 
to Nonconformist sedts. The mosques and Chinese and Hindu 
temples are numerous. There are extensi've military barracks 
at Tanglin. There is a good race-course and polo-ground, a fine 
cricket-ground on the esplanade, three golf courses, and several 
clubs. 

The island is 27 m. long by 14 m. broad, and is separated from 
the nati've state of Johor, situated on the mainland of the Malay 
Peninsula, by a strait which, at its narrowest point, is 
less than J m. in width. A line of railway connects the 
town of Singapore with the spot on the strait opposite 
to the town of Johor Bharu. The strait which divides the island 
from the Dutch islands of Bintang, Rhio, &c., bears the name of 
the Singapore Strait. The surface of the island is undulating 
and diversified by low hills, the highest point being Bukit Timah, 
on the N.W. of the town, which is a little over 500 ft. in altitude. 
Geologically, the core of the island consists of crystalline rocks ; 
but in the W. there are shales, conglomerates and sandstones; 
and all round the island the ‘valleys are filled with' alluvial 
deposits on a much more extensive scale than might have been 
looked for seeing that no river in the island has a course longer 
than some 6 m. The S.W. shores are fringed with coral reefs, and 
living coral fields are found in many parts of the straits. Being 
composed largely of red clays and faterite, the soil is no^ener- 
ally rich, and calls for the patient cultivation of the Cninese 
gardener to make it really productive. There Ls a forest reserve 
near the centre of the island, but the forest is of a mean type. The 
humid climate causes the foliage here, as in other parts of Malaya, 
to be very luxuriant, and the contrast presented by the bright 
green on every side and the rich red laterite of the roads is striking. 
When it was first occupied by Sir Stamford Raffies, on behalf 
of the Ea.st India Company, the island was covered by jungle, 
but now all the land not reserved by government has b^n 
taken up, principally by Chinese, who plant vegetables in 
large quantities, indigo and other tropical products. There 
are fine botanical gardens at Tanglin on the outskirts of 
the town. , 

Climate. —The climate of Singapore is always humid and usually 
very hot. There is hardly any .seasonal change to'Be observed, and 
the dampness of the climate causes the heat to be more oppressive 
than are liigher temperatures in drier climates. The mean atmo¬ 
spheric pressure in Singapore during 1906 was 29'go8 in. The highest 
shade temperature for me year was 92" F. roistered in March ; the 
lowest 72'5° F., registered in November. The mean was So'j" F. 

The range for the year was I4'5'’ F. The temperature of solar 
radiation was in 1906 ; highest in the sun ISJ'8°, recorded in March : 
the lowest i43'4°. recorded in June. The highest temperature of 
nocturnal radiation on grass was 73-1°, recorded in May, and the 
lowest dy-a", recorded in January. The mean for 1906 was 71°. Re¬ 
lative humidity: highest 92, recorded in December; lowest, 72, 
recorded in April; mean for 1906, Hi. N. and N.E. winds prevail 
from the middle of October to the end of April, and S. and S.W, winds 
from the middle of May to the end of September. The mean vehxity 
of winds for igofi was no m.; the maximum recorded being 148 in 
May, the minimum velocity recorded being 76 in Decambw. The ^ 
rainfall of Singapore for 1906 was i29'64 in .; the heaviest rainfall 
for any one month being 15-23 in. recorded in January, the smallest 
being 4-98 in. recorded in May. There were fSg rainy days 
during the year, the average annual number of the post decade 
being 176. 

Fopuioffon.—The following shows the compositiw of the popula¬ 
tion, which numbered in all 228,555 in 1901: |luropeans 3824, 
Eurasians 4120, Chinese 164,041, Malays 36,080, Tndlanf, 17,823, 
other nationalities 2667, The births registered in Singapore during 
1898 numbered 3751, namely, i960 males and 1791 (cnuws, being a 
ratio of 16-55 per miUe. The deaths registered during the same 
period numbered 7602, namely, 5894 males and ,1708 females, a ratio 
of 33'j4 per mille. The excess of deaths over births is due to the 
fact that there are comparatively few women alnong the ^Clfitiese ; 
the steady increase of the population in'the &ce of this'fact is to 
be attributed entirely to immigration, mainly from China, but to 
a minor extent from India also. The persons classed above, und^ 

“ other nationalities " are representatives of almost every Atiatio 
nation of importance, and of many African races; SlhjjTipore being 
one of the most cosmopolitan cities in the world. .' 

AdministraHonaud 7 rods.*—As Singapore ia the chief administrative 
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tcHrir^ of ths cotooy, the gorenor, who m 'also ex officio high com- 
jmsaioucr of the FeocratM Malay States, British North Borneo, 
Brunei, Sarawak and governor of labuaft, ha!i his principal residence 
here. Here also are chief offices of the various heads 01 the govern¬ 
ment dcpart^ntSjUid here the legislative council of the colony 
holds its sessions, ^e town is governed by u municii>ality compo.sed 
partly of ex officio, nominated and elected members. 

Finannr .—The revenue of Singanore for 1906 amounted to 
exclusive of $26,650 received on account of land sales. 
The chief sources of revenue were licences (which include the farms 
let for the collection of import duties in opium, wine and spirits) 
14,248,856, nearly half the revenue of the settlement; post and 
telegraphs $424,645; railway reanpts $196,683 ; and land revenue 
$104,482. The expenditure of the settlement during 1906 amounted 
to $5,39®,380. Of this $1,416,392 was expended on personal 
emoluments, and $1,116,548 on other charges connected with thi' 
administrative cstabhshments; $1,^63,488 wa.s .spent on military 
services, exclusive of expenses connected with the volunteer force ; 
$183,075 on the upkeep and maintenance of existing public works ; 
and $569,884 on new public works. 

7>»ie.~-The trade of Singapore is chiefly dependent upon the 
position which the port occupies as the principal emporium of the 
Federated Malay States and of the Malayan arcliipelago, and as 
the weat port of call for ships passing to and from the Far Fast. The 
total value of the imports Into Singapore in 1906 was $234,701,760, 
and the eximrts in the same year were valued at $202,210,849. The 
ships using the port during 1906 numbered 188(1 with an aggregate 
tonnage of 3,805,5(16 tons, of which 1261 were British with an 
aggregate tonnage of 2,498,968 tons. The retail trade of the place is 
largely in the hMds of Chinese, Indian and Arab traders, but thoie 
arc some good Euriqiean stores. The port is a free port, import 
duties being payable only on opium, wines and spirits. 

History.—A tradition is extant to the effect tliat Singapore was an 
important trading e,entje in the 12th and 13th centuries, but neither 
Marco Polo nor Ibn Batnta, both of whom wintered in Sumatra on 
their way back to Europe from China, have left anything on record 
confirmatory ot this. It is said to have ocen attacked and devastated 
by the Javanese in 1252, and at the time when it passed by treaty to 
the 1141st India Company in 1819, Sir Stamford Raffles persuading’ the 
sultan and tumenggong of Johor to cede it to him, it was wholly un¬ 
inhabited save by a few fiiffierfaUi living along its shores. It was at 
first subordiuatB to Beukulcn, the company's principal station in 
Sumatra, but in 1823 it was placed under the administration of 
Bengal. It was incorporated in the colony of the Straits Settlements 
when that c<flony was established in 1826. 

See Life of Sir Stamford Haffies , Logan's Journal of the Malav 
Archipelago ; the Journal of the Straits Branch of the Royal Asiatic 
Society (Singapore) ; Sir Frank Swettenham, British Malaya 
(I^indon, I9 i>6) ; Blue-Bovk of the Straits Settlements (igoC) ; The 
Straits Directory, tgo8 (Singapore, 1908). (H. Cl.) 

SIMGSB, SIMEON (1846-1906), Jewish preacher, fceturej 
and public worker. He was born in London, and after a short 
stay at a Hungarian school, entered as one of its pupils the 
Jews’ Collt^e, of which he was subsequently for a time the head¬ 
master, In 1867 he became miniiiter of the Horough Synagogue, 
London. In the following year he married. He moved to the 
new West End Synagogue in 1878, and remained the minister of 
that congregation until his defith. He was the first to introduce 
regular sermons to children; as a preacher to the young Singer 
showed rare gifts. His pulpit addresses in general won wide 
appreciation, and his services were often called for at public 
functions. Li 1897 he strongly opposed the Higgle policy at the 
London School Board, but he refused nomination as a member. 
In 1890 the Rabbinical Diploma was conferred on him by Lector 
Weiss of Vienna, but again he evidenced his self-denial by declin- 
to stand for the post of associate Giief Rabbi in the same year. 
Singer was a power m the community in the direction of moderate 
progress ; he was a lover of tradition, yet at the same time he 
recogniMd the neefessity of well-considered changes. In 1892 at 
his instigation the first English Conference of Jewish Preachers 
was held, and some reforms were then and at other tiiftes intro¬ 
duce. such a.5 the introduction of Bible Readings in English, 
the admission di wOmen as choristers and the inclusion of the 
express consent of the bride 8S well as the bridegroom at the 
marriage ceremony. 

Singer did much to reunite Conservatives and liberals m the 
commnttity', and he himself preached at the Refoml Synagogue in 
Manch^ter. Hc had no love for the mihnte critical analysisof the 
Bible,but he was attracted to the theoiy of prt^ressive revelation, 
and Aus was favourably disposed to the modem treatment of 
thefBd Testament. His cheery optimism was at the basis of this 


attitude, and strongly coloured his belief in the Messianic ideals. 
He held aloof, for this very reason, from all Zionist schemes. 
His interest in the fortunes of foreign Jews led him to make 
several continental journos on their bel)alf; he was one of the 
leading spirits of the Russo-Jewish Committee, of the Inter¬ 
national Jewish Society for llW Protection of Women and of 
other philanthropic organizations. Despite his devotion to public 
work, Singer published some important works. In 1896 the 
Cambridge University Press published Tdmudical Fragments in 
the Bodleian Library of which Singer was joint author. But his 
most famous work was his new edition and English translation 
of the Authorized Daily Prayer Book (first published in 1870), 
a work which has gone through many large editions and which, 
has probably been the mo.st popular (both with Jews and Chris¬ 
tians) of all books published by an English Jew. 

See The Literary Remains of the Rev. Simeon Singer (3 vols., 190S), 
with Memoir. (I. A.) 

SINGHBHUH, a district of British India, in the Chota Nagpur 
division of Bengal. The administrative headquarters are at 
Chaibasa. Area 3891 sq. m. Its central portion consists of a 
long undulating tract of country, running E. and W., and enclosed 
by great hill ranges. The depressions ly^g between the ridges 
comprise the most fertile part, whidi varies in elevation above 
sea-level from 400 ft. near the Subanrekha on the E. to 750 ft. 
around the station of Chaibasa. S. of this an elevafed plateau 
of 700 sq. m. rises to upwards of 1000 ft. In the W. is an ex¬ 
tensive mountainous tract, sparsely inhabited by the wildest of 
the Hos j while in the extreme S.W. is a still grander mass 
of mountains, known as “ Saranda of the seven hundred hills,” 
rising to a lieighl of 3500 ft. From the Layada range on the N.W. 
of .Singhbhum many rocky .spurs strike out into the district, some 
attaining an elevation of 2900 ft. Among other ranges and 
peaks are the Chaitanpur range, reaching an elevation of 2^29 ft., 
and the Kapargadi range, rising abruptly from the plain and 
running in a S.E. direction until it culminates in Tuiligar Hill 
(2492 ft,). The principal rivers are the Subanarekha, winch with 
its affluents flows through the E. of the district; Ae South 
Koel, which rises_W. of Remchi, and drains the Saranda' region; 
and the Baitarmi, which touches the S^, border for 8 m. About 
two-thirds of Singhbhum district Ls covered with pfiitoeval'forest, 
containing some valuable timber trees; in the forests tigers, 
leopards, bears and several kinds of deer abound, and small 
herds of elephants occasionally wander from the Meghasani Hills 
in Mayurbhanj. 

In 1901 the population was 613,579, showing an increase of 12 % 
in the decade. More than one-half belong to aboriginal tribes, 
mostly Hos. The chief crop is rice, followed by pulses, oil-seeds and 
maize. There are three missions in the district— SiP.G., Lutheran 
and Roman Cathoho—^which have been very successful among the 
aboriginal tribes, especially in the spread of education. The isolation 
of Singhbhum has been broken by the opening of the BengaJ-Nagpur 
railway, which has protected it from the danger of famine, and at the 
same time given a value to its jungle products. 

Loionel Dalton, in his Ethnology Of Bengal, says that the Singhbhum 
Rajput chiefs have been known to the Briti^ government since 1803, 
when the marquess Wellesley was governor-general of India; but 
there does not appear to have been any interrourse between British 
officials and the people of the Kolhan previous to 1819, The Hos 
or Larka Kols, the aboriginal race of Singhbhum, would aUow no 
stranger to settle in, or even para through, the Kolhan ; they were, 
however, subjugated in 1836, when flie head-men entered into 
engagements to bear allegiance to the British government, “rhe 
country remained tranquil and prosperous until (857, when a 
rebeUioa took place among the Hos under Farahat Raja. After a 
tedious campaign they surronderod in 1859, and the captnre of the 
raja put a stop to then disturbances. 

SlNOLB-BnCK. a slender, round stick of ash about 34 iiL long 
and thicker at one end than the other, used as a weapon ^ attack 
and'defence, the thicker end being thrust through a cup-shaped 
hilt ct basketrwork to protect the hand. The ori^i^ form 
of the singleTStick was the “ waster,” whi^ appeared in the i6th 
century and was toeiely a wooden sworil used in practice iqr tlie 
back-sword (see Sabre-fbncjj«j), and pf the same general shape. 
By the first quarter of the 17 th century wasters had racomesiniple 
cudgels provided with .swordrjzuards, and when, abhuj; twenty- 
five years later, the basket-hw came into gen^ use, it was 
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employed with the cudgel aiso, the heavy metal hiK of the back¬ 
sword being discarded in favour of one of wicker-work. The 
guards, cuts and parries in single-stick play were at first identical 
with those of back-sword play, no thrusts being allowed (see 
FfiNDNc). The old idea, prev^ent in England in the i6th 
century, that hits below the girdle were unfair, disappeared in the 
rSth century, and all parts of the person were attacked. Under 
the first and second Georges back-sword play with sticks was 
immensely popular under the names “ cudgel-play ” and " single- 
sticking,” not only in the cities but in the country districts as 
well, wrestling being its only rival. Towards the end of the 
IRth century the play became very restricted. The players were 
placed near together, the feet remaining innnovable and all 
strokes being delivered with a whip-like action of the wrist from a 
high hanging guard, the hand being held above the head. Blows 
on any part of the body above the waist were allowed, but all ex¬ 
cept thoiie aimed at the head were employed only to gain openings, 
as each bout was decided only by a “ broken head,” i.e. a cut on 
the head that drew blood. At first the left hand and arm were 
used to ward off blows not parried with the stick, but near the 
close of the i8th century the left hand grasped a scarf tied 
loosely round the left thigh, the elbow being raised to protect the 
face. Thomas Hughes’s story, Tom Drowns School i)flys,contains 
a spirited description of cudgel-play during the first half of the 
19th century. This kind of single-sticking practically died out 
during the third quarter of that century, but was revived as a 
•school for the sabre, the play being es.sentially the same as for that 
weapon (see Sabre-fencing). The point was introduced and leg 
hits were allowed. By the beginning of the 20th century single¬ 
stick play had becomemuch neglected, the introduction of the light 
Italian fencing sabre having rendered it less necessary. Stick- 
play with wooden swords as a school for the cutlas is common 
in some navies. The French cane-fencing {qs.) has a general 
similarity to single-stick play, but is designed more for defence_ 
with a walking-stick than as a school for the sabre. 

See Broadsword and Single-stick, by R. G. Allanson Winn and C. 
Phillip-s-WoUey (London, 1898); Manual of Instruction for Single- 
stick brill (London, 1887, British War Ofllce); Schools and Masters 
of Fence, by Egerton Castle (London, 1892), The Sword and the 
Centuries, by A. Hutton (London, 1901). 

SINGORA, or SoNGKi.A (the Sangore of early navigators), 
a port on the E. coast of the Malay Penimiula and the head¬ 
quarters of the high commissioner of the Siamese division of 
Nakhon Sri Tamnuirat. It is situated in 7° 12' N. and ipo® 35' E. 
It was settled at the beginning of the 19th century by Chinese 
from Amoy, the leader of whom was appointed by Siam to be 
governor of the town and district. Having been more than once 
sacked by Malay pirates, the town was encircled, about 1850, 
by a strong wall, which, as both Chinese governors and Maky 
pirates, are now things of the past, supplies the public works 
department with good road metat The population, about 
5000, Chinese, Siamese and a few Malays, is stationary, and the 
same may be said of the trade, which is all carried in Chinese 
junks. Tlie town has 'occomc an important administrative 
centre; good roads connect it with Kedah and other places in 
the Peninsula, and the mining is developed in the interior. 
In 1906 railways surveys were undertaken by the government 
with a view to making .Singora the port for S. Siam; but this 
harbour, formed by the entrance to the inland sea of Patalung, 
would require dreeing to be available for vessels of any sise.' 

SINOPE, Turk. Sinub, a town on the N. coast of Asia Minor 
in the vilayet of Kastamuni, on a low isthmus which juins 
the promontory of Boz Tep6 to the mainland. Thbugh it poSstsses 
tl« only safe roadstead between the Bosporus and Batum, the 
difficulties of comipunication with the interior, and the rivalry 
of Ineboli on the W. and Samsun on the E. have prevented 
Sinope from becoming a great commercial centre. It is shut off 
from the plateau by forest-clad mountains; a carriage road 
over the hul^ to Boiav^ and thence by Vezir-Keupru to Amasia 
was begun about 20 years ago, hpt has never been Completed 
even as far as Boiavad. Consequently the trade is small; the 
annual exports are about £80,000, and the imports £50,000. 
Population, 5000 Moslems and 4000 Christians, chiefly Greeks 
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and Aynenians. On the isthmus, towards the mainlaiid, Aands 
a huge but for the mgst part rained castle, originally Byzantine 
and afterwards strenglhefled by the Seljuk sultans; and the 
Mahomrnedan quarter is surrounded by massive walle. Of 
early Roman or Greek antiquities there are only the columns, 
architraves and inscribed stones built into the old walls; but 
the ancient local coinage furnishes a very bmutiful and interesting 
series of types. 

See M. Six’s paper in the Numismatic Chronicle {iSHs), and MM. 
Babelon ft Rcinach, Recueil des monnates grecques d'Aeie Mineure 
(1904). 

Sinope (IStvwin;), whose origin was assigned by its ancient 
inhabitants to Autolycus, a companion of Hercules, was founded 
630 B.c. by the lonians of Miletus, and ultimately became the 
most flourishing Greek settlement on the Euxine, as it was the 
terminus of a great caravan route from the Euphrates, through 
Pteria, to the Illack Sea, over which were brought the products 
of Central Asia and Cappadocia (whence came the famous 
“ Sinopic ” red earth). In the 5th century b.c. it received a 
colony of Athenians ; and by the 4th it had extended its authority 
over a considerable tract of country. Its fleet was dominant • 
in the Euxine, except towards the W., where it shared the field 
with Byzantium. When in 220 b.c. Sinope was attacked by 
the king of Pontus, the Rhodians enabled it . to maintam its 
independence. But where Mithradates IV. failed Phamaoes suc¬ 
ceeded ; and the city, taken by surprise in 183 B.c., became Ae 
capital of the Pontic monarchy. Under Mithradates VI. Ae 
Great, who was bom in Sinope, it had just been* raised A’ 
highest degree of prosperity, with fine buildings, naval arsenals 
and well-built harbouih, when it was captur^ by LucuUus 
and nearly destroyed by fire (70 B.C.). In 64 B.c.'Ae body of Ae 
murdered Mithradates was brought home to the royal mausoleum. 
Under Julius Caesar the city received a Roman colony, but was 
already declining with the diversion of traffic to Ephesus, Ae 
port for Rome, and in part to Amisos (SamSuti)." In the middle 
ages it became subject to the Greek Empire of Trebizond, and 
passed into the hands of Ae Seljuk Turks, and in 1461 was 
incorporated in Ae Ottoman Empire. In November 1853 
the Russian vice-admiral Nakhimov destroyed here a division 
of the Turkish fleet and reduced a good part of the town to 
ashes. * '(J. G. C. A.) 

SINTER, a word taken from Ae German (aBied to E»^. 
“cinder") and applied to certain mineral deposits, more Cr 
less porous or vesicular in texture. At least two kinds of sinter 
are recognized—one siliceous, the other calcareous. Siliceous 
sinter is a deposit of opaline or amorphous silica from pot brings 
and geysers, occurring as on incrustation around Ae springs)' 
and sometimes forming conical mounds of terraces. ^ pink and 
white sinter-terraces of New Zealand were destroyed ly the 
emption of Mount Tarawera in 1886. Mr W.H. Weed on sAdySfe 
the deposition of sinter in the Yellowstone National Park 
found that Ae colloidal silica was largely due to the action ef 
algae and other forms of vegetation iii the thermal tkaters 
(p/ft Ann. Rep. U.S. Geol. Surv., 1889, p. 6 ii). Siliceous Sintelr 
is known to mineralogists under such names'as ge3d«rite, fiorite 
and miehaelite (see Opal). _ , .1 

Calcareous sinter is a deposit of calcium earbooafe, exem;llified 
by the travertine, ■which forms t^e principal buiMihg sto/ie of 
Rome (Ital. iratoertino, a corruption of ifftarWw, Ae'stdne of 
Tlbur, now Tivoli). The so-called “pOtrityitig Springs)”' not 
uncommon in limestone-districts, yield ealcaredus'teaterS'which 
depotit a Sintety incnisAtioii on objects expe/s^ to theit! action." 
The cavities in calcardous sinter are p^fy due'A the'decay'of 
mosses ahd other vegetable structures which haSte'aSslsted iS ft# ' 
predpitatioh. feven in thermal vTatirs, Kite'Ae'‘hot SpriiM' 
of Gsrlsbad, iji Bohemia, which Sfniddslein, tfte'bt^n ' 

of the depoHts is maiiily due to otgamC agetiCies, as shOSA as ' 
farbadkos 1862 byFerd.Cohn. Whust calcateotadepOsilsftl'the 
open ajr feirm Sinter-like ttgvlBrthl#, Aose A -cakes eongtiASt'' 
stalaginite. ' ' , " ‘ 

Iron-Sinter is a term gome|timeS applied to ddUtilar bqg irate 
ore.' • ' ■ '"'(T.W.'-R.*!*'-'' 
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SiOA [Ger. iSYffenj, the cupital of the’Swiss canton of the 
Valais. It is on the railway between St Maurice (25^ m. distant) 
and Brieg (33 m. distant), Sion is one'of ihemost picturesque 
little cities in Switzerland, being built around two prominent 
hillocks that rise from the level valley of the Rhone. ITie north 
hillock is crowned by the castle of Tourbillon (built 1294, burnt 
1788), which was long the residence of the biMiops. The •south 
hillock bears the castle of Valeria, long the residence of the 
canons (it now contains an historical museum) with tlie interesting 
13th century church of St Catherine. In the town below is the 
15th century cathedral, and the Majoria castle (burnt in 1788) 
the former residence of the “ major ” (or mayor of the city). 
There are various other curious objects in the city, which is 
built on the banks of the Sionne torrent, and is at a height of 
1680 ft. above the sea-level. In 1900 Sion contained 6048 
inhabitants (mainly Romanists), of whom 1481 were German- 
spe^ing and 4446 French-speaking. 

Sion [Sedunum] dates from Roman times, and the bishop's 
see was removed thither from Martigny [Oclodurum] about 580. 
In 999 the bishop received from Rudolf 111 ., king of Burgundy, 
the dignity of count of the Valais, and henceforward was the 
temporal as well as the spiritual lord of the Valais, retaining 
this position, at least in part, till 1798. 

See also ]. Gremaml, Introduction to vol. v. (Lauaanno, 1884) ul 
his OucHmmts relatifs A I'Aistotro du Vallais ; it. it. iioppeJer, 
Beitraga lur Geschichte das Wallis t'm MittclaUar (Ziirich, 1897); 
B. Itameau, Lc Vallais Hsiorique (Sion, i88(>). (W. A. B. C.) 

SIOKCOLXJEGB, in London, an institution founded as a college, 
gild of parochial clergy and almshou.se, under the will (1623) 
of l)r Thomas White, vicar of St Dunstan’s in the West. The 
clergy who benefit by the foundation are the incumbents of the 
City parishes, of parishes which adjoined the city bounds when 
the college was founded, and of parishes subsicqucntly formed out 
of the.se. The original buildings in London Wall were on a site 
previously occupied by Rising Spital, a hospital for the blind 
founded in 1329, and earlier still by a nunnery. They comprised 
the almshouses, a hall and chapel, and the library added to the 
foundation by l)r John Simson, rector of St Olave’s, Hart Street, 
one of White’s executors. There were also, at least originally, 
apartments for students. In 1884 the almshouses were abolished, 
and the almsfolk became‘out-pcn.sioners. It was subsequently 
found possible to extend their numbers from the original number 
of 10 men and 10 women to 40 in all, and to increase the pension. 
In 1886 Sion College was moved to new buildings on the Victoria 
Embankment, and is now principally known for its theological 
librapr which serves as a lending library to members of thecollegc, 
and is accessible to the public. A governing body appointed by 
the members to administer the foundation consists of a president, 
two deans and four a.s.sistants. 

SIOUX, a tribe of North American Indians. The name is an 
aUireviation of the French corruption Nadaouesioux of the 
Algonquian name Nadewesiwug, ‘‘ little snakes.” They call 
themselves Dakotas (“ allies ”). They were formerly divided 
into seven clans : hence the name they sometimes used, Otceii 
Cakowin, “ the seven council-fires.” There was a further dis¬ 
tribution into eastern and western Sioux. The former were 
generally sedentary and agricultural, the latter nomad horsemen. 
The Sioux were ever conspicuous, even among Indians, for their 
physical strength and indomitable courage. Their original home 
was east of the Alleghanies, but in 1632 the French found them 
chiefly in Minnesota and Wisconsin. Thereafter driven westward 
by .^e Ojibway and the French, they crossed the Missouri into the 
plains. , .The Sioux fought on the English side in the War of 
Indepetidence and in that of 1812. In 1815 a treaty was made 
with the American government by which Ac right of Ae tribe 
A an immense tract, including much of Minnesota, most of Ae 
Dakotas, and a larige part of Wisconsin, Iowa, Missouri and 
Wyoming, was admitted. In 1835 missions were started among 
the eastern Sioux by Ae American Board, and schools were 
opened. In 1837 Ae tribe sold all Aeir land east of Ae Missis¬ 
sippi. In 1851 Ae bulk pf Aeir Minnesota territory was sold, 
but a bitch in the carrying but of Ae agreement led to a rising 


and massacre of whites in 1857 at Spirit Lake on Ae Mitmesola- 
lowa border. There was^peace again till 1862, when once again 
Ae tribe revolted and attacked Ae white settlers. A terrible 
massacre ensued, and Ae punitive measures adopted were 
severe. Thirty-nine of Ac Indian leaders were hanged from 
the same scaffold, and all Ae Minnesota Sioux were moved to 
reservations in Dakota. ■ The western Sioux, angry at Ae treat¬ 
ment of Aeir kinsmen, then became thoroughly hostile and 
carried on intermittent war wiA Ae whites till 1877. In 1875 
and 1876 under their chief. Sitting Bull, they succe.ssfully re¬ 
sisted the government troops, and finally Sitting Bull and most 
of his followers escaped into Canada. Sitting Bull returned in 
1881. In 1889 a treaty was made reducing Sioux territory. 
Difficulties in Ae working of this, and religious excitement in 
connexion with Ae Ghost Dance craze, led to an outbreak in 
1890. Sitting Bull and Aree hundred Indians were killed at 
Wounded Knee Creek, and Ae Sioux were finally subdued. 
They are now on different re.servations and number some twenty- 
four Aousand. See Indians, North American. 

SIOUX CITY, a city and Ae county seat of Woodbury county, 
Iowa, U.S..A,, at Ae confluence of Ae Big Sioux with the Missouri 
river, about 156 m. N.W. of Des Moines. Pop. (1890) 37,806; 
(1900) 33,1 IX, of whom 6592 were foreign-bom (including 1460 
Swedish, 1176 German and 1054 Norwegian); (1910, eensu'-) 
47,828. It is served by Ae Ghicago, Milwaukee & Saint Paul, Ae 
Chicago & North-Western, Ae Chicago, Saint Paul, Minneapolis 
& Omaha, the Chicago, Burlington & Quincy, Ac Illinuis Central, 
and the Great Northern railways. The bluffs approach the 
Missouri more closely at this point than elsewhere in tlie .state, 
so that little more than manufacturing c.stablishments and 
business blocks are bin'll on Ae bottom lands, and the residences 
are spread over Ae slope and summit of the bluffs. The city has 
a public library (housed in Ac city hall) and right parks (in¬ 
cluding Riverside on Ae Big Sioux), with a total area of more 
than 500 acres. Among Ae principal buildings are the cit)' hall, 
the post office, Ac Young Men’s Christian .Association building, 
and Ae High School. There are several boat clubs and a 
country and golf club. Two miles S. of the city is a monument 
to Sergeant Charles Floyd of Ae Lewis and Clark expedition, 
who died here in 1804; and 1 m. W. of the city is Ae grave of 
War Eagle, a Sioux chief. Among the ediicafional institutions 
are Momingside College (Methodist Episcopal, 1894), 3 m. from 
Ae bu.sincss centre of the city, which had in 190^1909 34 in- 
.structors and 672 .students ; the Sioux City College of Medicine 
(1889), and St Marj'’s School. The principal hospitals are Ae 
.Samaritan, Ae St Joseph’s Mercy, and Ae German Lutheran. 
Sioux City Is the see of a Roman CaAolic biAop. The Chicago, 
Milwaukee & Saint Paul, Ae Great Northern, and Ae Chicago, 
Saint Paul, Minneapolis & Omaha have shops here ; meat packing 
is an important industry, and Ae city has large stock yards. 
As a manufacturi^ centre, it ranked nr.st in 1900 and third in 
1905 among the cities of Ae state; Ac value of its factory pro¬ 
duct in 1905 was {14,760,751. Its manufactures include 
slaughtering and meat-packing products, cars and car repairing, 
linseed oil, bricks and tiles (made from excellent clay found in 
and near Ac city). The city does a large wholesale and dis¬ 
tributing business. Sioux City was settled about 1850, was 
platted in 1854, becoming Ae headquarters of a United States 
I-and Office, was incorporated in 1856, and was chartered as a 
city m 1857. It was Ae starting-point of ■various expeditioii.s 
sent against Ae Sioux Indians of Ac Black Hills. 

SIOUX FALLS, a city and Ae county seat of the Minnehaha 
county, SouA Dakota, U.S.A., on the Big Sioux river, about 12 
m. N.W. of Ae N.W. corner of Iowa. Pop. (1890), 10,177; 
(1900) 10,266, of whom 1858 were foreign-bom; (1905, state 
census), 12,283. It is Ae largest city in Ae state. Sioux Falls 
is served by Ae Chicago, Milwaukee & St Paul, Ae Chicago, 
Rock Island & Pacific, Ae Great NorAera, Ae Illinois Central, 
the Chicago, St Paul, Minneapolis & Omaha (NorA-Western 
line-s), and the South Dakota Central railways. In Ae city are 
the State Penitentiary, Ae State Children’s Home, Ae ^uA 
Dakota School for Deaf Mutes, a United States Gbverqment 
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Building, the County Court House, Sioux Falls College (Baptist; 
co-educational; founded in 1883), All Saints School (Protestant 
Episcopal), for girls, and a Lutheran Normal School (1889). 
The city is the sec of a Roman Catholic and of a Protestant 
Episcopal bishc^. The river falls here about loo ft. in half a 
mile and provides good water power for manufactures. The total 
value of the factory products increased from $883,624 in igoo 
to $1,897,790 in 190s, or 114-8 %. Sioux Falls is a jobbing and 
wholesaling centre for South Dakota and for the adjacent parts 
of Iowa and of Minnesota. A quartzite sandstone, commonly 
known as jasper or “ red granite,” is extensively quarried in the 
vicinity, and cattle raising and farming are important industries 
of the surrounding country. A settlement was made at Sioux 
Falls in 1856, but this was abandoned about six years later on 
account of trouble with the Indians. A permanent settlement 
was established in 1867, and Sioux Falls was incorporated as a 
village in 1877 and was chartered as a city in 1883. 

SIPHANTO, Siph6no or Siphnu (anc. Siphnos), an islana 
of the Greek Archipelago, in the department of the Cyclades, 
30 m. S.W. of Syra. It has an area of 28 sq. m., and the popula¬ 
tion of the commune is 3777 (1907). A ridge of limestone hills— 
whose principal summits, H^ios Elias and Hagios Simeon, are 
crowned by old Byzantine churches—^runs through tlic island ; 
for about 2 m. along the western slope stretches a series of 
villages, each white-washed house with its own garden and 
orchard. One of these, called after the name of an ancient town 
Apollonia, is the modern capital; Kastro is an “ old-world 
Italian town ” with medieval castle and fortifications, and an 
old town-hall bearing date 1365. Inscriptions found on the 
spot show that Kastro stands on the site of the ancient city of 
Siphnos; and Mr Bent identifies the other ancient town of 
Minoa with the place on the coast where a Hellenic white marble 
tower is di-stinguished as the Pharos or lighthou.se, and another as 
the tower of St John. Churches and convents of Byzantine 
architecture are scattered about the island. One building of this 
class IS especiiilly interesting —the school of the Holy Tomb or 
school of Siphnos, founded by Greek refugees from Byzantium 
at the time of the iconoclastic persecutions, and afterwards a 
great centre of intellectual culture for the Hellenic world. The 
endowments of the school are now made over to the gymnasium 
of Syra. In ancient times Siphnos was famous for its gold and 
silver minc.s, the site of which is still easily recognized by the 
excavations and refuse-heaps. As in antiquity so now the 
potters of the island are known throughout the Archipelago. 
Siphnos was said to have been colonized by lonians from Athens. 
It refused tribute to Xerxes, and sent one ship to fight on the 
Greek side at Salamis. 

'J'he wealth of the ancient Siphniotes was shown by their treasury 
at Delphi, where they deposited the tenth of their gold and silver ; 
but, says the legend, they once failed to do this, and he in his anger 
Hooded their mines. That the mines were invaded by the sea is still 
evident; and by Strabo's time tlie inhabitants of the island were 
noted for their poverly. During the Venetian period it was ruled 
first by the Da Corogna family and after 1450 by the Gazzadini, who 
were expelled by the Turks in 1O17. 

SIPHON, or SvPHON (Lat. sipho ; Gr. vltpiov, a tube), an 
instrument, usually in the form of a bent tube, for conveying 
liquid over the edge of a vessel and delivering it at a lower level 
The action depends upon the difference of the pressure on the 
liquid at the extremities of the tube, the flow being towards the 
lower level and ceasing when the levels coincide. The instrument 
affords a ready method of transferring liquids. The tube is 
made of glass, indiarubber, copper or lead, according to the 
liquid which is to be transferred. The simple siphon is used by 
filling it with the liquid to be decanted, closing the longer limb 
with the finger and plunging the shorter into the liquid ; and it 
must be filled for each tune of using. Innumerable forms have 
been devised adapted for all purposes, and provided with arrange¬ 
ments for filling the tube, or for keepiiw it fall and sta^g it 
into action automatically when required. Pipes conveying the 
water of an aqueduct across a valley and following the contour 
of the sides are sometimes called siphons, though they do not 
depend on the principle of the above instrument. In the siphon 


used as a container for-aerated waters a tube passes through the 
neck of the vessel, one end terminating in a curved spout while 
the other reaches to the btittom of the interior. On tube is 
a spring valve which is opened by pressing a lever. The vessel 
is faled through the sgout, and tiie -water is driven out by the 
pressure of the gas it contains, when the valve is opened. The 
“ Regency portable fountain,” patented in 1825 by Giarles 
Plinth, was the prototype of the modem siphon, from which it 
differed in having a stopcock in place of a raring valve. The 
“siphon champenois” of Deleuze and DfJtulet (1829) was a 
hollow corkscrew, with valve, which was passed through the 
cork into a bottle of effervescent liquid, and tiie vase siphofde ” 
of Antoine Perpigna (Savaresse pere), patented in 1837, was 
essentially the modem siphon, its head beii^ fitted with a valve 
which was closed by a spring. 

SIPPASA {ZtPtbir in Sumerian, Sippaf in As^ro-Babylonian), 
an ancient Babylonian city on the east bank of the Euphrates, 
north of Babylon. It was divided into two quarters, “ Sippar 
of the Sun-god ” (see Skamash) and " Sq^ar of the goddess 
Anunit,” the former of which was discovered by Hormuzd 
Rassam in i88i at Abu-Habba, 16 m. S.E. of Bagdad. Two 
other Sippars are mentioned in the inscr^tions, one of them 
being “ Sippar of Eden,” which must have been on additional 
quarter of the city. It is possible that one of them idiould be 
identified with Agade or Akkad, the capital of the first Semitic 
Babylonian Empire. The two Sippars of the Sunegod and 
Anunit are referred to in the Old Testament as Sephairvaim. A 
large number of cuneiform tablets mid other monuments has 
been found in the ruins of the temple of the Sun-god which was 
called £-Babara by the Sumerians, Bit-Uri by the Semites. 
The Chaldaean Noah is said by Berossus to have buried the 
records of the antediluvian world here—doubtless because the 
name of Sippar was supposed to be connected with sipru, “ a 
writing ”—and according to Abydenus {Fr. 9) Nebuchadrezzar 
excavated a great reservoir in the ne^hbduih^. Here too was 
the Babylonian camp in the reign of Nabonidos, and Pliny 
{N.H. vi. 30) states that it was the seat of a university. 

See Hormuzd Itassam, Babylonian Citi$s (1888). (A. H. S.) 

SIPUNCULOIDEA, marine animab m uiKiertain affinities, 
formerly associated with the Echiuroidea in the group 
Gephyrea. Externally, the body of » Sipunculoid presents no 
projections; its surface is as a rule even, and often glistening, 
and the colour varies from whitish through yellow to dark brown. 
The anterior one-quarter or one-third of the body is capable of 
being retracted into the remainder, as the tip of a glove-finger 
may be pushed into the rest, and this retractile part is termed the 
introvert. At the tip of the introvert the mouth (mens, and is 
surrounded in Sipun^us by a funnel-shaped, cihatecTlophophore 
(figs. I and 2). In Phascolosoma and PhasetMan this mmel- 
shaped structure has broken up into a more or less definite gproup 
of tentacles, which in Dendrostoma are anai^ed in four groups. 
In Aspidosiphon and Physeosoma ftie tentSCkl Ore ususUy 
arranged in a horse-shoe, which may be double) overha&|png 
the mouth dorsaliy. On the surface of the ^nnei-shaped lopho- 
phore are numerous ciliated grooves, and eli^ i^e tentacles 
in the tentaculated forms has a similar groove directed towards 
the mouth. Thaw grooves doubtless serve to direct currents of 
water, carrying with them small oiganisms towards the mouth. 

The skin consists of a layer of cutiHe, easily strippetf off, secreted 
by an ecto^rmal layer one cell thick, within this is usually a sheath 
of connective tissue, which surrounds a layer of circular muscles; the 
latter may be split up into separate bundles, but more usually form 
a uniform sheet. Within the drcularmuscies is a layer of lonmtudinal 
musckis, very often broken into bundles, the number of wl^ is often 
of specific importance! Oblique muscles sometimes lie between tte 
circular and longitudinal sheaths. On the inner surface is a layer oi 
peritoneal epithelium, Which is frequently ciliated) and at the bases 
of the retractor muscles Is heaped up and modified into the repro¬ 
ductive organs. The ectoderm is in some genera modified' tO farm 
certain excretory glands, which usually take the form of papilhie witti 
an apical opening. These papillae ^ve the surface 'a roughened 
aspect; the use of their secretion is unknown. They are best 
developed in Physeosoma. 

When the body of a Slpuncnloid is opened, it is seen that the Ixxly- 
cavity is spacious and fnll of a corousculated fluid, in which the 
various organs of the body float. The meet conipicnems of tivm is 
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tlie<)on|. wliiti- a^uncptaury oanai, crowded witii mud. Thu mouth ie 
devoid oi anuaturc,4nd without break into the ocsophagu*); 
this is siirrOuRdud by the retractor muscle% wliich are inserted 
into the skin atound the mouth, and ha\<j their origin in the body- 
wail, usually about bne-third or one-half oftho body-length from the 
antcrioread (ligs. i and2). Their function is {o retract the introvert, 
which is protrjudod again by tho contraction of the circular muscles 
of the skin ; tlicse, compressing the fluid of the body-cavity, force 

forward the anterior edge of 
the introvert. The number 
of muscle^ varies from one 
[Onchnesoma and Tylosoma) 
to four, the latter being very 
common. The alimentary 
canal is U-shaped, the dorsal 
limb of the U tcrniinating in 
the anus, situated not very 
far from the level of thu 
■origin of the retractor 
muscles. The limbs of tiic 
U are further twisted to¬ 
gether ill a looser or tighter 
coil, the axis of which may 
be traversed by a " spindle * 
muscle arising from the pos¬ 
terior end of the body. No 
glands 0})en into the ali¬ 
mentary canal, but a diver¬ 
ticulum, which varies enor¬ 
mously in size, opens into 
the rectum. As is so often 
tho case with animals which 
eat mud and saud, and 
extract wliat little nutri¬ 
ment is afforded by the 
organic dfelwis therein, the 
walls of the alimentary | 
canal are thin and appar¬ 
ently weak. All along one 
side is a microscopic cifiated 
groove, into which the mud 
does not seem to enter, and 
along which a continuous 
stream ot water may be 
kept up. Pos.sibIy this is 
respiratory—there are no 
special rcspiratoni organs. 
A so-called heart nes on the 
dorsal surface of the oeso¬ 
phagus : it is closed behind, 
but in front it opens into a 
circumoesophageal ring, 
which gives off vessels into 
tho Ic^hophure and ten¬ 
tacles. The contraction of 
this heart, which is not 
rhythmic, brings about the 
expansion of the tentacles 
and lophophore. This sys¬ 
tem is in no true sense a 
vascular system ; there arc 
no capillaries, and the fluid 
it contains, which is cor- 
pusculatod, can hardly have 
a refpiratoiy or nutritive 
function. It is simply a 
hydrostatic mechanism for 
expanding thb tentacles. 
The excretory organs are 
Fi«. I. —n^us, L., with typical nephridia, with an 
introvert, and head fully extended, laid internal ciliated opening 
open by an irtcHioh along the rijfht into the body-cavity, and 
side to shoiv the internal organs, X *. an external pore. One 
Mouth. surface of tho tube is pro- 

6, Ventral hoj;v6K:twc|' longed into a large sac lined 

wiCtt rijuidular excretory 
cells, ’rae organs are typi- 
®fd)y t^p,' .though one is 
often absch,t, in Phas- 
colioti. They serve as 
channels .by which the re- 
Ijtrar^tflraSHactcs. , , . , prpdnctivp cells leave the 

f, jJiyegbppitmt,, .on xoctum. Thn h'Wy, ana they are some- 

upind}e-h»U»^ Is sqen overlying, fiines spoken of a* "brown 

,,;,the,rectwia. , , tnhef " There is a wpll- 

dcveloped brain dorsal to 
the.mouth; tbia.^vea pff a pair of oesophageal commissures, 
whioh.,sgrrotuid, fhe oeaqphagus and unite in,a median ventral 
nerveij>or4 runs between the longitudinal-muscles to the 

posterior end of the body. From time to lime it gives on 






I mmuto circular uorves, which run round the body in the skin 
I and break up into a very fine nerve plexus. There are no distinct 
ganglia, but ganglion cells arc uniformly distributed along the 
ventral aide of the cord. The whole is anteriorly somewhat loosely 
»ung to the skin, so as to allow free play when the animal is extend¬ 
ing or retracting its introvert. A pit or depression, known as " the 
cerebral organ,” opens into the brain just above the mouth; this 
usually divides into two limbs, which arc deeply pigmented and 
have been called eyes. 

Sipunciiloids are dioecious, and the ova and spermatozoa are 
formed from the modifled cells lining the body-cavity, which are 
heaped up into a low ridge running along the hue of origin of the 
retractor muscles. The ova and the mother-cells of the spermatozoa 
break off from this ridge and increase in size considerably in the 
fluid of the body-cavity. Fertilization is external; and in about three 
days a small ciliated larva, not unlike that of the Eebiuroids, but 
with no trace of segmentation, emerges from the egg-shell. This little 
creature, which has many of the features of a Trochosphere larva, 
swims about at the surface of the sea for about a month and grows 
rapidly. At the end of this time it undergoes a rapid metamorphosis: 



Fio. 2.—Right half of the anterior end of Sipunoulus nudtis, 

L., seen from the inner side and magnified. 

а, I'unncl-shaped grooved ten- c', ‘'Heart." 

tacular crown . leading to . d, Brain. 

the mouth. Ventral, and dorsal re- 

б, Oesophagus. tractor museka. 

c, Strands breaking up the f. Ventral nerve-cord. 

cavity of the tentacular g. Vascular spaces in tentacular 

crown into vascular spaces, crovm. 

it loses many of Us larval organs, cilia, takes in a quantity of water 
into its body-cavity, sinks to the bottom of the sea, and begins life 
in its filial fom. 

The followmg genera of Sipunculoids are recognized:—(i.) Sipun- 
cuius. This, with Physcosoma, has its longitudinH muscles divided 
up lnto.aome 17^41 bundles. It has no skin papillae. Thememhsrs 
of this genus attain a larger size than any other species, and roe 
genus Contains some 1O-17 species, (il.) Ppyxosotha (fig. 3) has its 
body covered with papillae, knd usually numerous rows of minnte 
hoOTs encircling the introvert. It, is the most numerous genus, and. 
consists for the most part of shallow-water (less than 50 fathoms) 
teopicol and spbtropical forms. They often lUe in tubular.burrowings 
in coral-rock. The followitig three genera have their Idngitudinal 
muscles in a contouous sheath :—(lii.) Pkascclosema, with some as 
spocieB, mostiv small, with numerous tentacles, (iv.) Pisucolien^ 10 
spoeiss, small, living in.saoilusc-sheUs and usually adopting the ooUeU 
shape, of their, .housp; only one kidney, the right, persists. (ylY 
Pssfdrosloma, with 4-(i tehtatles, a small genus found in tro|lcai 
ahhllow water, (vi.) Aspidb^han, with 19' species, is easl^ dis¬ 
tinguished by a calcareous deposit and thickened ■ shield sU the 
posterior end .and at the base of. the introvert, which te eccentric. 
{vjii.) ChsQHphfn has a cakiareous ,ring, made, up of Jozenge-sbap^ 
plates, round the base of its centric introvert. (vUl-VF^rioltefowa, a 
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minute form vlth two leaf-Hke tentacles, is found in the English 
Channel, (iz.) Onehtusoma, with 9 species, and (x.) Tylosoma, with 
I species, have no tentacles, only one brown tube, and only one 
retractor muscle. Both genera are found oS the Norwegian coast. 
The last named is said to have numerous papillae and no 
introvert. 
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SIR (Fr. sire, like sieur a variant of seigneur,^ from Lejf senior, 
comparative of senex, “ old *’), a title of honour. As a definite 
style it is now confoed*ta the dominions of the British crown 
to baronets, knights of the various orders, and knights bachelor. 
It is never used with the surname only, being prefixed to the 
Christian name of the bearer; e.g. Sir William Jones. In 
formal written address, in the case of baronets the 
abbreviation Bar‘, Bart, or B* (baronet) is added after 
the surname,* in the case of knights of any of the orders 
the letters indicating his style (K.G., K.C.B., &c.). In 
conversation a knight or baronet is addressed by the 
prefix and Christian name only {e.g. " Sir William’’). 
The prefix Sir, like the French sire, was originally 
applied loosely to any person of position as a mere 
honorific distinction (as the equivalent of dominus, lord), 
as it still is in polite address, but Selden (Titles of 
Honor, p. 643) points out that as a distinct title “ pre- 

* fixed to the Christian names in compellations and 
^ expressions of knights ” its use “ is very ancient,” and 

• that in the reign of Edward I. it was “ so much taken 
to be parcel of their names” that the Jews in their 
documents merely transliterated it, instead of trans¬ 
lating it by its Hebrew equivalent, as they would have 
done in the case of e.g. the Latin form dominus. 

How much earlier this custom originated it is difficult to 
say, owing to the ambiguity of extant documents, which 
are mainly in Latin. Much Ught is, however, thrown upon 
the matter by the Norman-Frcnch poem Guillaume le 
MarescheU,’ which was written early in the 13th century. 
In this Sire is obviously used in the general sense men¬ 
tioned above, i.e. as a title of honour applicable to all men 
of rank, whether royal princes or simple knights. The 
French king’s son is “ Sire Loeis " (/. 17741), the English 
king's son is " Sire Richard li fil* le roi " (/. 17376); the 
marshal himself is " Sire Johan li Mareschals " (17014). We 
also find such notable names as " Sire Hubert do Bore " 
(U. 17308,17357) nnd " Sire Hue de Bigot"— 

" Qui par lignage esteit des buens, 

E apr6s son pure fu cuons," * 

. ... i-. ii. j. ■ _. i t ,, and auch simple knights as " Sire Johan d’Erlte" (Early m 

A semi-diagrammatic figime of tte ^tmor end of half a Berks),theonginatorofthepocm,whowassquirotoWilliam 
side. The mtrovert is fuUy everted and the .. or ” Seinmor Will, do Monceal^." who. thouch , 



Fio. i. - „ . 

Pkyscosoma, seen from the inner 


— -, ^ „ „ ... j ..u t j , 11 the Marshal, or" Soingnor Will, do Monceals," who, though 

lophophore expanded. The collar which surrounds the head is not fully very good family, was but cmistablu of a casue. 
extended. Two rows only of hooks are shown. Throughout the poem, moreover, though Sire is the form 

I, Lophophore. 

а, Pigmented pit leading to brain. 

3, Section of dorsal portion of meso- 

blastic " skeleton." 

4, Pit ending in eye. 

5, The brain. 

б, Blood-sinus of dorsal side sur¬ 

rounding brain and giving ofi 
branches to the tentacles. 

7, Collar. 

8, Retractor muscle of head. 

9, Hook, 
to. Sense-organ. 

It, Nerve-ring. 


Authorities. —Selenka, " Die Sipunculiden," Semper's Reisen 
(1883), and Challenger Reports, xhi. (1885); Sluiter, Natuurh. 
Tijdschr. Nederl. Ind. xli. and following volumes; Andrews, Stud. 
Johns Hopkins Univ. iv. (1887-1890); Ward, Butt. Mus. Harvard, 
xxi. (1^1): Hatschek, Ark Inst. Wien, v. (1884); Shipley, Quart. J. 
Micr. Soi. xxxi. (1890), xxxii. (1891), and xxxiii. (189a); P. Zool. 
Soc. London (1898), and Willey's Zoological Results, pt. * (1899); 
Horst, Niederland. Arch. Zool., Supplementary, vd. i. (A. E. S.) 

SIQOTJOR, a town of the province of Negros Oriental, Philip¬ 
pine Islands, on a small island of the same name about 14 m. 
S.E. of Dumaguete, the capital of the province. Pop. (1903) 
after the annexation of San Juan, 19,416. There are sixty-four 
banios or villages in the town, but only one of these had in 1903 
more than 1000 inhabitants. T^ language is BohoI-VisayM. 
The principal industry is the raising of coco-nuts and preparing 
them for market. OtW industries are the cultivation of tobacco, 
rice, Indian com and hemp, and the manufacture of sinamay, 
a coarse hemp cloth. The island a of coral formation; its 
highest point is about 1700 ft. 


poem, 

12, Coelom of upper lip; it U con- commonly used it is freely interchanged with Seignor and 

tinuous with 21. Monseignor. Thus we have " Setngnor Hue. de Comi " 

13, Mouth, (f. 10935), “ Sire Hug. de Comi" (/. 10945) and " Mon- 

14, Lower Up. seingnor Huon de Comi" (/. 10955). Occasionally it is 

15, Blood-sinus of ventral side, con- replaced by Dan (dominus), e.g. the brother of Louis VII. 

tinuous with 6. of France is " Dan Pierre de Cortcnei " (/. 2131). Very 

16, Ventral portion of mesoblastic rarely the e of Sire is dropped and we have Sir ; e.g. " Sir 

" skeleton." Will. " ( 1 . 12513). Sometimes, where the surname is not 

17, Ventral nerve-cord. territorial, tho effect is closely approximate to more 

18, Coelom,continuouswithi2and2i. modern usage : e.g. " Sire Aleins Basset," " Sire Enris li fils 

Gerolt", (Sir Henry Fits Gerald), " Sire Girard Talebot," 
" Sire Robert Tresgoz." 

It is notable that in connexion with a name the title 
Sire in the poem usually stands by itself; sometimes mis 
(my) is prefixed, but never li (the). Standing alone, how¬ 
ever, Sire denominates a class and the article is prefixed; e.g. ies 
seirs d'Engteierre —the lords of England—(/. 15837)-* " Sire," 
" Seignor ‘‘^are ured in addressing the king or a great noble. 

It is thus not difficult to see how the title " Sir ” came in 
England to be “ prefixed to the expressions of knights.” Knight¬ 
hood was the necessary concomitant of rank, the ultimate proof 
of nobility. Ti» title that expressed this was " Sire ” or “ Sir ” 
prefixed to the (Christian name. In the case of earls or barons 
it might be lost in that of the higher rank, though this was not 


19, Oesophagus. 

20, Dorsal vessel arising from the 

blood-sinus 6. 

21, Coelom. 


1 Certainly f«>< " from Cyr, xvp, a diminutive of the Greek word 
Kipim " (F. W. Kxloy, A History of the Baronetage, 1900, p. 208). 

‘ For not very obvious reasons some baronets now object to the 
contracted form " Bart.," which had become customary. See Pixley, 
op. cif. p. 212. 

* Edited in 3 vols., with notes, introduction and mod. French 
translation by Paul Meyer for the Soc. de I’Histoire da France 
(Paris, 1891). 

* " who was of good lineage and alter his father became earl. 

* Cf. 1 . 18682. N’entendi mie bien li sire 

Que mis sire Johan volt dire. 
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universiJ even much later: e.g., in the 14th century, Sir Henry 
Percy, the earl marshal, or Sir John Cobh^ra, I.ord Oldchstlc. 
The process by which the title lust aU'connutation of nobility 
would, open up the whole question of the evolution of classes 
in England (see Genti.eman). In the case of baronets the prefix 
“ Sir ” before the ( 3 iristian name was ordained by King James I. 
when he created the order. 

The old use of “ Sir ” as the style of the clergy, representing 
a translation of dominus, would seem to be of later origin; in 
Gmllmme le Mareschd even a high dignitary of the church is 
still maistre (master): e.g. “ Maistre Pierres li cardonals ” 
(/. 11 399). It survived until the honorific prefix “ Reverend ” 
became stereotyped as a clerical title in the 17th century. It 
was thus used in Shakespeare’s day : witness “ Sir Hugh Evans,” 
the Welsh parson in TJie Merry Wives of Windsor. In the English 
universities there is a curious survival of this use of “ Sir ” for 
dominus, members of certain colleges, technically still “ clerks,” 
being entered in the books with the style of “ Sir ” without 
the Christian name (e.g. “ Sir Jones ”). 

In ordinary address the title “ Sir,” like the French Monsieur, 
is properly applied to any man of re,spectability, according to 
circumstances. Its use in ordinary conversation, as readers 
of Boswell will realize, was formerly far more common than is 
now the case ; nor did its employment imply the least sense of 
inferiority on the part of those who used it. The general decay 
of good maimers that has accompanied the rise of democracy 
in Great Britain has, however, tended to banish its use, together 
with that of other convenient forms of politeness, from spoken 
intercourse. As an address between equals it has all but vanished 
from social usage, though it is still correct in addressing a stranger 
to call him “ Sir.” In general it is now used in Great Britain 
as a formal style, e.g. in letters or in addressing the chairman 
of a meeting; it is also used in speaking to an acknowledged 
superior, e.g. a servant to his master, or a subaltern to his colonel. 
“ Sir ” is also the style used in addressing the king or a prince 
of the blood royal (the French form “ Sire ” is obsolete.) 

In the United States, on the other liand, or at least in certain 
parts of it, the address is still commonly used by people of all 
classes among themselves, no relation of inferiority or superiority 
being in general implied. 

The feminine equivalent of the title “ sir ” is legally “ dame ” 
(domina); bqt in ordinary usage it is “ lady," thus recalling 
the original identity of the French sire with the English 
“ lord.” (W. A. P.) 

SI&AJOANJ, a town of British India, in the Pabna district 
of Eastern Bengal and Assam, on the right bank of tlie Jamuna 
or main stream of the Brahmaputra, 6 hours by steamer from 
the railway terminus at Goalundo. It is the chief river mart for 
jute in northern Bengal, with several jute presses. The jute 
mills were closed after the earthquake of 1897. Pop. (1901) 

23,114. 

SIRDAR, or Sasdar (Persian sardar, meaning a leader or 
officer) a title applied to native nobles in India, e.g. the sirdars 
of the Deccan. Sirdar Bahadur is an Indian military distinction ; 
and Sirdar is now the official title of the commander-in-chief 
of the Egyptian army. 

SIREN, a name derived from the Greek Sirens (see below) for 
an acoustical signalling instrument specially used in lightliouses, 
&c. (see Lighthouse), and applied by analogy to certain other 
forms of whistle. In zoology the siren {Siren lacertim), or 
“mud-ccl” of the Americans, one of the perennibranchiate 
tailed batrachians, is the type of the family Sirenidae, chiefly 
distin^ished from fte Proteidae by the structure of the jaws, 
which, instead of being beset with small teeth, are covered by 
a horny sheath like a beak ; there are, however, rasp-like teeth 
on the palate, and a few on the inner side of the lower jaw, in¬ 
serted on the splenial bone. The body is eel-like, black or blackish, 
and only the fore>limbs are present, but are feeble and furnished 
with four fingers. It grows to a length oi, three feet and inhabits 
marshes in North and South Carolina, Florida and Texas. A 
second closely-allied genus of this family is Pseudobranchus, 
differing in having a single branchial aperture on each side instead 


of three, and only three fingers. The only species, P. sMtUus, 
is a much smaller creature, growing to six inches only, and striated 
black and yellow; it inhabits Georgia and Florida. 

As E. D. Cope has first shown, the siren must be regarded as 
a degenerate rather than a primitive type. He has observed 
that in young specimens of Siren lacertina (the larva is still un¬ 
known) the gills are rudimentary and functionless, and that it is 
only in large adult specimens that they are fully developed in 
structure and function; he therefore concludes that the sirens are 
the descendants of a terriKtrial type of batrachians, which passed 
through a metamorphosis like the other members of their class, 
but that more recently they have adopted a permanently aquatic 
life, and have resumed their branchiae by reversion. From 
what we have said above about Proteus and similar forms, it is 
evident that the “ perennibranchiates ” do not constitute a 
natural group. 

See E. D. Cope, " Batrachia of North America," Bull. U.S. Nat. 
Mus. No. 34 (1889), p. 223. 

SIRENIA, the name (in reference to the supposed mermaid-like 
appearance of these animals when suckling their young) of an 
order of aquatic placental mammals, now represented by the 
manati (or manatee) and diigong, and till recently also by the 
rhytina. Although in some degree approximating in external 
form to the Cetacea, these animals differ widely in structure from 
the members of that order, and have a totally distinct ance.stry. 

Tlie existing speciss present the following leading characteristics. 
The head is rounded and not disproportionate in size as compared 
with the trunk, from wliich it is scarcely separated by any externally 
visible constriction or neck. Nostrils valvular, separate, and placed 
above the fore-part of the obtuse, truncated muzzle. Eyes very 
small, with imperlectly formed eyelids, capable, however, of con¬ 
traction, and with a well-developed nictitating membrane. Ear 
without any conch. Moutli of small or moderate size, witli tumid 
lips beset with stiff bristles. General form of the body depressc-d 
fusiform. No dorsal fin. Tail flattened and horizontally expanded. 
Fore-limbs paddle-shaped, the digits being enveloped in a common 
cutaneous covering, though sometimes rudiments of nails are 
present. No trace of hind-limbs. External surface covered with a 
tough, finely wrinkled or rugous skin, naked, or with sparsely 
scattered fine hairs. 

The skeleton is remarkable for the massiveness and density of 
most of the bones, especially the skull and ribs, which add to the 
specific gravity of these slow-moving animals, and aid in keeping 
them to the bottom of the shallow waters in which they dwell, while 
fix.-ding on aquatic vegetables. The skull presents many peculiarities, 
among wliich may be indicated the large size and backward position 
of the nasal aperture, and the downward flexure of the front of both 
jaws. The nasal bones are absent, or rudimentary and attached to 
the edge of the frontals, far away from the middle line; but in some 
extinct species these bones, though small, are normal in situation and 
relations. In the spinal column none of the vertebrae are united 
together to form a sacrum, and the flat ends of the bodies do not 
osfWy separately, so as to form disk-liko epiphyses in the young 
state, as in nearly all other mammals. The anterior caudal vertebrae 
have well-developed chevron-bones. In one genus {ManaSus) there 
are only six cervical vertebrae. There are no clavicles. The 
humerus has a small but distinct trochlear articulation at the elbow- 
joint ; and the bones of the fore-arm , are about cqual^ developed, 
and generally welded together at botli extremities. The carpus is 
short and broad, and the digits five in number, with moderately 
elongated and flattened phalanges, which arc never increased beyond 
the number usual in Mammaha. The pelvis is rudimentary, con¬ 
sisting of a pair of bones suspended at some distance from the verte¬ 
bral column. 

Two kinds of teeth, incisors and molars, separated by a wide 
interval, are generally present. The former may be developed Into 
tusks in the upper jaw, or may be quite rudimentary. The molars 
vary much in character. In one genus (Rhytina) no teeth of any 
kind are present, at least in the adult. In all, the anterior part of 
the palate, and a corresponding surface on the prolonged symphysis 
of the lower jaw, are covered with rough homy plates Of pmliar 
structure, which doubtless assist in mastication. The tongue is 
small and fixed in position, with a surface resembling that of the 
aforesaid plates, "nie salivaiy glands arc largely developed. The 
stomach is compound, being divmed by a valvulu constriction into 
two principal cavftieB, the first of which is provided with a glandular 
pouch near the cardiac end, and the second usually with a pair of 
elongated, conical, caecal sacs or diverticula. The intestinal canal is 
long, and with very muscular walls. There is a caecum, either 
simple, conic^, and with extremely thick walls, as in Haticore, or 
deft, as in Manalus. Tlw apex of the heart is deeply cleft between 
the ventricles. The principd arteries form extensive and complex 
network-like structures, retia mirakilia. The lungs are long and 
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narrow, as, owing to'the obliqne position oi the di^>lixagm, the 
thoracic cavity extends far back over the abdomen. The epiglottis 
and arytenoid cartilages of the larynx do not form a tubular pro¬ 
longation. The brain is comparatively small, with the convolutions 
on the surface of the cerebrum few^and shallow. The kidneys are 
simple, and the testes abdominal. The uterus is bicornuate. The 
placenta is non-deciduate and dilfuse, the villi being scattered 
generally over the surface of the chorion except at the poles. The 
umbilical vesicle disappears early. The teats are two, and pectoral 
or rather post-axillary in position. 

In ‘vol. Ixxvii. of the Zeitsokrijt ftr msstnschafllicht Zoologie 
Mr L. Freund describes in detail the osteology of the flippers of the 
dugong as displayed in " sciograph " pictures. These show that 
the carpus of the adult consists of three tege bones. Of the two in 
the first row, one consists of the fused radiale and intermedium, and 
the other of the ulnare plus the pisiform and the fifth carpalc, the 
lower Ixine being composed of the four inner carpalia. In the manati 
the reduction of the carpus has been carried to a less extent, the 
ladiale being in some instances distinct from the intermedium, while 
in other cases in which these two bones are fused the four inner 
carpalia remain separate. 

Sirenians pass their whole life in water, being denizens of 
shallow bays, estuaries, lagoons and large rivers, and not inet 
with in the high seas far away from shore. Their food consists 
entirely of aquatic plants, either marine algae or freshwater 
grasses, upon which they browse beneath the surface, as the 
terre.strial herbivorous mammals do upon the green pastures on 
shore. To visit these pastures, they come in with the 
flood-tide and return with the ebb. They are generally 
gregarious, slow and inactive in their movements, mild, 

' inoffensive, and apparently unintelligent in disposition. 
Though occasionally found stranded by the tide or 
waves, there is no evidence that they voluntarily leave 
the water to bask or feed on the shore. The habit of 
the dugong of raising its round head out of water, and 
carrying its young under the fore fin, seems to have 
given rise, among the early voyagers in the Indian Ocean, 
to the legendary beings, half human and half fish, in 
allusion to which the name Sirenia was bestowed by 


end of the series; with square, enamelled crowi^ tl^o grinding 
surfate raised into tuberculated transverse ridges. The upper teeth 
with two ridges and throe toots, the lower with an additional 
(posterior) ridge or heer and two roots. The cervical Vertebrae 
present the anomaly of being reduced to six in number, the usual 
vertebral formula be^g CO, D15-18, Land C,a 25 -Z 9 - Ros^m 
of the skull, formed by the union of the prcmaxillac in front « the 
nasal aperture, shorter than the length of the aperture and scarcelv 
deflected from the basi-cranial axis. Tail entire, rounded or shovel- 
shaped. Rudimentary nails on the fore-limbs. Caecum cleft. 

Manatis inhabit the shores of, and the great rivers which empty 
themselves into, the Atlantic within the tropics. The American 
{M. australis) and African {M. seticgaknsis) forms are generally 
considered distinct species, though they differ but little from each 
other in anatomical characters and in habits. There is also the 
small M. inunguis of the Amazon, which has no nails. They are 
rather fluviatilc than marine, ascending large rivers almost to their 
sources (see ^nati). . 

In the dugong (Halicore) the upper jaw is furmshod with a pair 
of large, nearly straight, tusk-like incisors, directed downwards and 
forwards, partially coated with enamel. In the male they have 
persistent pulps, and bevelled cutting edges, which project a short 
distance from the mouth, but in the female, though they remain 
through life in the alveolar cavity, they are rot exserted, and, the 
pulp cavity being filled with osteodentinc, they soon cease to grow. 
In the young there is also a second small deciduous incisor on each 
side above. At this age there arc also beneath the homy plate 
which covers the anterior portion of the mandible four pairs of 
dender conical teeth lodged in wide socket-like depressions whitA 



Illiger. The species now existing are few. One species, 
Khytina gigas of the North Pacific, was exterminated 
through the agency of man during the i8th century; 
the others, being valuable for their flesh as food, for their 
hides, and especially for the oil obtained from the thick layer of 
fat which lies immediately beneath their skin, diminish in 
numbers as civilized populations occupy the regions forming 
their natural habitat. The species are confined to the tropical 
regions of the shores of both sides of the Atlantic and the great 
rivers which empty themselves into that ocean, and to the coasts 
of the Indian Ocean from the Red Sea to North Australia. 

As regards dentition (or the want thereof) the three modem 
genera are remarkably different; and while on this and other 
grounds some writers refer them to as many separate families, by 
others they are all included in the Manatidae. 

In the manatis (Manatus) the incisors, i in number, arc mdi- 
mentary, and concealed beneath the homy mouth-plates, and 



Fio. t.—Skull of African Manati (MoNOfiM smtf^msis). xf. 
From Mtts. Roy. (kfll. Surgeons. 

disappearing before maturity Mblare about M, but irareW more 
than I present et OM time; tho anterior'teetii failing bMore the 
posterior coma into uio; riwilnr in charMters from beginning to 


Fig. 2.—American Manati (Manatus australis), 

and ! become absorbed before the animal reaches maturity. The molars 
are usually 0, sometimes j, altogether, but not all in place at once, 
as the first faUs before the last rises above the gum ; toey ore more 
or less cylindrical in section, except toe last, which is compressed 
and grooved laterally, without distinction into crown and root, 
increasing in size from before backwards, with persistent pulps and 
no enamel. The summits of the crowns are tuberculated before 
wearing, afterwards flattened or sUglitly concave. Skull with 
rostrum formed by the union of the preinaxillae in front of the 
nasal aperture, longer than the aperture itself, bending downwards 
at a right angle with the basi-cranial axis, and enclosing the sockets 
of the toge tusks. Anterior jiart of the lower jaw bent down in a 
corresponding manner. Vertebrae: Cy, I> 18-19, L and C30. Tail 
broadw notched in the middle line, with two pointed lateral lobes. 
No nails on the fore-limbs. Caecum single. The genus is repre¬ 
sented by ff. tabsrnaculi from the Red Sea, H. dugong from the 
Indian seas and H. australis from Australia. (See Dugong.) 

The last genus is represented only by •the extinct Rhyiina giros. 
of Bering Sea, in which Uiere were no teeth, their place being supplied 
functionally by tins dense, strongly-ridged, horny mouth-pUites. 
Premaxillary rostrum about as long as toe anterior narud aperture, 
and moderately deflected. Vertebrae ; C y, D 19, L and C 34-37. 
Head very small in proportion- to the body, Tail with two lateru 
pointed lobes. Front limbs small and truncated. Skin nftked and 
covered with a thick, hard, rugged, bark-like epidermis. Stomach 
without caecal appendages to Sie pyloric cavity. Caecum simple. 
See Ruvtina. 

Extinct Sirenia .—In ppt times the Sirenia were represented by a 
number of extinct genoric types ranging over all the temperate and 
probably tropical regions, and extending from the Pliocene to the 
Eocene epoch. In the Pliocene <if Europe the group is rspiesented by 
Eelsinotherium, in the Miocene by MetaxytHerium, and in the OlMo- 
cene by Halitherium ; the latter having an acetabular cavito to the 
pelvis and a rudimentary femur. From Halitherium, which has a 
somewhat maniti-like dentition, although there are few cheek-teeth, 
there' is a transition through the other two genera to Half core; 
Felstnofherium having a large pw df tusk-Uke npper teeth. In 
Halitherium mUk‘'molars were developed. In MtoeireUf of the 
Belgian Jibocene, toe teeth ware diSerentiated into i p. f, m. .f 
Remains of several early types of rirenians have been obt^ned Irom 
the Eocene deposits of 'Efffpt. The least generalized of these is 
Eosirm, Bn animal difiering from the modem forms chiefly by the 
retaktuin of traces of toe second and third pairs of incisors and w too 
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canines, \lnd the somewhat less degree o£ reduction in the pelvis, 
which has a complete acetabulum tor the bead of the femur. The 
front teeth (iiicisois and canine) have, howseverj been thrust to the 
sides of the jaw, possibly to make room for a horny plate on the 
palate. In the somewhat earlier Eolharium the incisors and chines 
are larger and occupy the normal position in the front of the jaws; 
while the pelvis has a closed obturator foramen and a complete 
acetabulum, suggestive that a functional thigh-bone or f^ur was 
still retained. The most primitive member of the group with which 
we are yet acquainted is the very imperfectly known Prorastomus, 
from the Eocene of the West Indies, in which a complete and fully 
differentiated dentition is accompanied by the absence of that de¬ 
flection oi tlie front part of die jaws which constitutes one of tlic 
most striking features of all the foregoing representatives of the 
order;—a feature which Dr C. W. Andrews has pointed out must be 
of great value to short-necked, long-bodied creatures feeding on the 
herbage at the bottom of the water in which they dwell. 

The foregoing Egyptian fossil sirenians afford important evidence 
with regard to the ancestry of the order. Many years ago it was 
suggested by die French naturalist de Blainville that the Sirenia are 
related to tte Proboscidea. This is supported by the occurrence of 
the remains of some of the moat primitive sirenians with those of the 
most primitive proboscideans in the Eocene formations of Egypt; 
confirmatory evidence being yielded by the similarity of the brain 
and to some extent of the pelvis in the ancestral forms of the two 
groups. As regards tte living members of the two groups, both have 
pectoral teats, abdominal testes, and a cleft apex to the heart; 
while the cheek-teeth of the sirenians are essentially of the same 
type as tliose of the early proboscideans. There seems also to be a 
certain .similarity in the mode of succession of the teeth m the more 
specialized members of the two groups, although in the sirenians this 
specialization has displayed itself in an abnormm augmentation of the 
numlicr of the teeth, w^e in the proboscideans, on the otiicr Imiid, 
it has taken the form of an increase in tlie complexity of the individual 
teeth, especially those at the liinder part of the series. Finally, 
although the Proboscidea have a deciduate and the Sirenia a zxaaay 
nondeciduate placenta^ yet there are certain similarities in the 
structure of this organ in the two groups which may indicate genetic 
affinity. 

Literature.— O. Thomas and R. Lydekker, " On the Number of 
Grinding- Teeth possessed by the Manatee," Proc. Zool. Soc. (1897) ; 
G. R. Up sins, " Haiitherium schimi, die fossile Sireno des Mainzer- 
Beckens,’’ Abhandl. Mittelrhein. Geol. Vereins (1881 and i8tiz) ; 0 . 
Abel, “ Die Sireuen der meditorranen Tcrtiarbildungcn Osterreichs,” 
Abhandl. k. k. geol. Reichsanstalt, Wien, vol. xix. (1904); and “ tJber 
Haiitherium beltuuense, eine tJbcrgangslorm zur Gattung Metaxy- 
therium," Jahrbuch k. k. geol. Retcksanstalt, Wien, vol. Iv. (I905) ; 
C. W. Andrews, Descriptive Catalogue of the Vertebrata from the Fayum 
(Bntish Museum, 1906). (R. L.*) 

SIRIBNS (Gr. Hapfjvs's), in 'Greek mythology, the daughters of 
Phorcys the sea-god, or, in later legend, of the river-god Acheloiis 
and one of the nymphs. In Homer they are two in number (in 
later writers generaJly three): their home is an island in the 
western sea between Aeaea, the island of Circe, and the rock of 
Scylla. They were nymphs of the sea, who, like the Lorelei of 
German legend, lured mariners to destruction by their sweet 
song. Odysseus, warned by Circe, escaped the danger by 
stopping the ears of his crew with wax and binding himself to 
the mast until he was out of hearing (Odyssey xii.). When the 
Argonauts were passing by them, Orpheus sang so beautifully 
that no one had ears for the Sirens, who, since they were to live 
only until some one heard their song unmoved, flung themselves 
into the sea and were changed into sunken rodcs (ApoUodorus i. 
^9; Hyginus, Fd>. 141). • They were said to have been the 
playmates of Persephone, and, after her rape by Pluto, to have 
sought for her in vain over the whole earth (Ovid, Meiatn. v. 
55a). When the adventures of Odysseus were locelized on the 
Italian and Sicilian coasts, the Sirens were transferred to the 
neighbourhood of Neapolis and Surrentum, the promontory of 
Pelorum at the entrance to the Straits of Messina, or elsewhere. 
The tonjb of one of them, Parthenope, was shown in Strabo’s 
(v. p. »^) time at Neapolis, where a gymnastic contest with a 
torch-race was held in her honour. 

Various explanations are given of the Sirens. As sea-nymphs, 
they represent the treacherous calm of ocean, which conceals 
destruction beneath its smiling surface; or they .signify the 
enervating influence of the hot wind (compare the name Sirius), 
which shrivels up the fresh young life of vegetation. Or, they 
symbolize the magic power of beauty, eloquence and song; 
hence their images are placed over the graves of beautiful women 
and maidens, of poets and orators (Sophocles, Isocrates). 


Another conception of them is that of singers of the lament for 
the dead, for which reason they are often used in the adornment 
of tombs, and represented beating their breasts and tearing their 
hair or playing the flute or lyre. In early art, they were repre- 
.sented as birds with the heads of women; later, as female figures 
with the legs of birds, with or without wings. 

See H. Schrader, Die Sirenen (1868); Preller-Robert, Grieckische 
Mythologie (1894), pj>. 614-616; G. Weickcr, De Sirenibus quaes- 
tiones seleciae (lieipzig, 1895), in which the writer endeavours to 
show that the Sirens, luce the Harpies, were originally the souls ol the 
dead, their employment on tombstones expressing the desire to find a 
permanent abode lor the souls; and Der Seeienvogel in der alten 
Literatur und Kunst (1902), with bibUography; J. £. Harrison, 
Myths of the Odyssey (1882), Mythology arid Monuments of Athens 
(1890) and Prolegomena to the Study of Greek Religion (1908); ). P. 
Postgate, in Journal of Philology, ix. {1880), who considers the Sirens 
to have been birds; W. E. Axon, R. Morris, D. Fitzgerald in tlie 
Academy, Nos. 484, 486,487 (1881); A. Baumeister, Denkmdler des 
klassischen Altertums, iii. (1888). 

SIRGUJA, or Surguja, one of the Chota Nagpur feudatory 
states, which was transferred in 1905, from Bengal to the Central 
Provinces. It is bounded on the N. by the state of Rewa and the 
districts of Mirzapur and Ranchi, on the E. by Ranchi, on the 
S. by the Bilaspur district of the Central Provinces and the 
states of Udaipur and Jashpur, and on the W. by the state of 
Korea. It is very hilly, with elevated table-lands affording good 
pasturage, and cut up by numerous ravines. The rivers are the 
Kanhar, Rer, Mahari, Sone and Sankh, the last being formerly 
known as the Diamond river. Hot springs exist in the state. 
Extensive sdl forests cover a large area, affording shelter to 
herds of wild elephant, bison, and many sorts of deer, and also 
to tigers, bears and other beasts of prey. Area, 6o8g sq. m.; 
pop. (1901) 351,011; estimated revenue, £8000. The residence 
of the maharaja is at Bisrampur. 

SIRHIND, a tract of land in the Punjab, India. It consists 
of the north-eastern portion of the plain between the Jumna and 
Sutlej rivers, and is watered by the Sirhind canal. Sirhind is not 
an administrative division, but historically the name includes tlie 
districts of Umballa, Ludhiana, and Ferozepore, together with 
the states of Patiala, Jind and Nabha. 

The Sirhind canal serves the Umballa and Ludhiana districts, 
and tlie Patiala, Jind and Nabha states. It draws its water- 
supply from the Sutlej near Rupar, where the head-works are 
situated. The canal, which was opened in 1882, has 538 ra. of 
main and branch canals, and irrigates nearly 2000 sq. m. . 

The town of Sirliind, in the state of Patiala, had a population 
in 1901 of 5415. It is of very early, but uncertain, foundation, 
and had a period of great prosperity under the Moguls. Its 
ancient ruins cover a large extent, and include two fine domed 
tombs of the 14th century. It is held accursed by the Sikhs, 
owing to the barbarous murder of the son of Guru Govind by the 
Mahommedan governor in 1704. 

SIHICIDS, pope from December 384 to November 39^, suc¬ 
cessor of Damasus. Siricius was averse from countenancing the 
influence of the monks, and did not treat Jerome with the favour 
with which he had been honoured by preceding popes, with the 
result that Jerome left Rome and settled at Bethlehem. Some 
years later, however, Siricius condemned the anti-ascetic doctrines 
of Jovinianus. Several of the decretal letters of Siricius ore 
extant, in which, at the request of certain ^oups of Western 
bishops, he sets forth the rules of ecclesiastical discipline. It 
was under his pontificate that a genend council was convened at 
Capua in 391, at which various Eastern affairs were brought 
forward. Theophilus, bishop of Alexandria, at the, request of 
Siricius, had two important disputes sett! id by two councils 
held in 393 at Caesarea and Constantinople, lelaring respectively 
to the sees of Antioch and Bostra. The council of &pua, inspired 
by the pope, deferred to the eoandl of Macedonia the affair of 
Bonosus, bishop of ^dinia, who had been accused of heresy. 
To safeguard the authority of the Holy See over the bishops of 

2 ricum, Siricius entrusted his powers to the bishop of Thes- 
inica, who was henceforth the vicar of the pope in those 
provinces. In 386 Siricius bad protested against the attitude of 
Bishop Ithacius, the accuser of Priscillian, and this protest he 
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resolutely ouitntained, although he disapproved of the doctrines 
taught by the Spanish doctor. It was during his pontificate 
that the last attempt to revive paganism in Rome was made 
(39*-394) by Nicomachus Flavianus. Siricius died on the 26th 
of Noverabw 399. (L, D.*) 

SIRKAR (Persian sarkar, meaning “ head of affairs’”), a term 
used in India in three distinct senses; for the government or 
supreme authority, for a division of territory under the Moguls, 
otherwise spelt circar (?.».), and for a head servant in Bengal. 

SIRMIO, a promontory at the southern end of the Lacus 
Benacus (Lake of Garda), projecting 2} m. into the lake. It is 
celebrated from its connexion with Catullus, for the large ruins 
of a Roman villa on the promontory have been supposed to 
be his country house. A post-station bearing the name Sirmio 
stood on the high-road between Brixia and Verona, near the 
southern shore of the lake. On the shore below is the little 
village of Sermione, with sulphur baths. 

SIRHONO, JACQUES (1559-2651), French scholar and Jesuit, 
was bom at Riom, Auvergne, on the 12th or the 22nd of October 
1559. He was educated at the Jesuit College of Billom; having 
been a novice at Verdun and then at Pont-k-Mousson, he entered 
into the order on the 26th of July rsyfi. After having taught 
rhetoric at Paris he resided for a long time in Rome as secretary 
to R. P. Aquaviva (1590-1608); in 1637 he was confessor to 
Louis XIII. He died on the 7th of October 1651. Father 
Sirmond was a most industrious scholar, and his criticisms were 
as enlightened as was possible for a man living in those times. 
He brought out many editions of Latin and Byzantine chroniclers 
of the middle ages: Ennodius and Flodoaid (1611), Sidonius 
Apollinaris (1614), the life of St Leo IX. by the archdeacon 
Wibert (1615), Marcellinus and Idatius (1619), Anastasius the 
librarian (1620), £u,sebius of Caesarea (1643), Hincmar (1645), 
Hrabanus Maums (1647), Rufinus and Loupde Ferri4res(i65o), 
&c., and above all his edition of the capitularies of Charles the 
Bald {KaroU Calvi et successorum aliquot Franciae regum capitula, 
1623) and of the councils of ancient France {Concilia aniiquae 
GaUiae, 1629, 3 vols., new ed. incomplete, 1789). An essay in 
which he denies the identity of St Denis of Paris and St Denis the 
Areopagite (1641), caused a very lively controver.>iy from which 
his opinion came out victorious. His Opera varia, where this e.ssay 
is to be found, as well as a description in Latin verse of his 
voyage from Paris to Rome in 1590, have appeared in 5 vols. 
(1^6; new ed. Venice, 1728). To him is attributed, and no 
doubt correctly, Elogio di cardinale Baronio (1607). 

See the Bibliothique des Fires de la Compagnie de Jisus by Father 
Carlos Sommervogel, tome vii. (189&). 

SIRHDR, or SakhoVi (also called Nahan, after the ■diief town), 
a native state of India, within the Punjab. It occupies the lower 
ranges of the Himalaya, between Simla and Mussoorie. Area 
1198 sq. m. The state is bounded on the N. by the hill states of 
Balsan and Jubbal, on the E. by the British district of Dehra Dun, 
from which it is separated by the rivers Tons and Jumna, on the 
S.W. by Umballa district, and on the N.W. by the states of 
Patiala and Keonthol. Except a very small tract about Nahan, 
the chief town and residence of the raja, on the south-western 
extremity, where a few streams rise and flow south-westward to 
the Saraswati and Ghaggar rivers, the whole of Sirmur lies in 
the basin of the Jumna, which receives from this tract the Giri 
and its feeders the Jalal and the Palur. The Tons, the great 
western arm of the stream called lower down the Jumna, flows 
aloi^ the eastern boundary of Sirmur, and on the right side 
receives from it the twb sn^ streams Minus and Nairai. The 
surface generally declines in elevation from nmrth to south; 
the chief elevations on the northern frontier (Chor peak and 
statioiri are about 12,000 ft. above the sea. The valley of the 
Khiarda Dun, which forms the southern prt of the state, is 
bounded on the S. by the Siwalik range, ^ hills of whicdi are 
of recent formation and abound in fossil remains of large verte¬ 
brate animals. Though the rocks of Sirmur consist of formations 
usually metalliferous, the yield of mineral wealth is small. The 
forests are very dense, so much so that the sportsman finds 
difficulty in m a kin g his way through them in search cd deer luid 
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other game, with which they abound. The climate ^ Sirmur 
vanes with the elevation; the northern extremity has very little 
rain; but liuge and excHlent crops are everywhere to be obtamed 
by irrigation. The population in 1901 was 135,687, showing 
an increase of 9 % in the decade. Estimated groM revenue, 
^40,000. The chief, whose title is raja, is a Rajput of high lineage. 
The raja Shamsher Perkash, G.C.S.I., who died in 1898, rul^ 
with remarkable ability and success. A younger son commanded 
the Imperial Service sappers in the Tirah campaign of 1896-97, 
and was rewarded with the rank of honorary captain in &e 
Indian army and the distinction of C.I.E. Attempts have been 
made to establish an iron foundry, and to develop mines of slate 
and mica. 

The town of Nahan is situated about 40 m. S. of Smla, 3057 ft 
above the sea-level. The palace of the raja and several other 
houses are built of stone in European style. It had a population 
in 1901 of 6256. 

SIROCCO, a name applied to two quite distinct types of jocal 
wind. The first type is the characteristic wind of the winter 
rainy season in the Mediterranean region, and is associated with 
the eastern side of local depression or cyclones, in which the 
weatlier is moist, cloudy and rainy, the prevailing directions 
being south and south-east. The second type is the intensely dry 
dust-laden wind of the desert which receives this name in Sicity 
and southern Italy especially, where the general direction is south¬ 
east or south-west. Local winds of this latter type receive a great 
variety of names in different parts of the Mediterranean and 
surrounding regions (see Leveche, Leste, Khamsin, Simoom). 

SIROH1, a native state of India, in the Rajputana ^ncy. 
Area 1964 sq. m. The country is much broken up by hiUs and 
rocky ranges; the Aravalli range divides it into two portions, 
running from north-east to south-west. The south and south-east 
part of the territory is mountainous and rugged, conttinii^ tte 
lofty Mount Abu, an isolated mass of granite rock, culminating in 
a cluster of hills, enclosing several valleys surrounded by rocky 
ridges, like great hollows. On both sides of the Aravilis ^ 
counts is intersected with numerous water channels, which 
run with considerable force and volume during the height of 
the rainy season, but are dry for the greater part of the year. 
The only river of any importance is the Western Banas. A 
large portion of the state is covered'with dense jungle, in which 
wild animals, mcluding the tiger, bear and leopard, abound. 
Many splendid ruins bear witness to the former prosperity and 
civilization of the country. The climate is on the whole dry; 
in the south and east there is usually a fair amount of rain. 
On Abu the average annual rainfall is about 64 in., whereas in 
Erinpura, less than 50 m. to the north, the average fall fe only 
between 12 and 13 in. Pop. (1901) iS4,544, showing a decrease 
of 17 % in the decade, due to the results of famine. Gross 
revenue £28,000, tribute £450. 

During the early years of the 19th century, Sirohi suffered 
much from wars with Jodhpur and the wild Mina hill tribes. 
The protection of the Bntish was sought in 1817 ; the pretensioM 
of Jodhpur to suzerainty over Sirohi were disallowed, and in 
1823 a treaty was concluded with the British government. 
For services rendered during the Mutiny of 1857 the chfef * 
received a remission of half his tribute. The chief, whose title 
is maharao, is a Deora Rajput of the C^uhan clan, and claims 
descent from the last Hindu king of Delhi. The state is traveised 
by the Rajputana railway. 

The town of Sirohi is 28 m. N. of Abu-rood station. Pop. 
(1901) 5651. It has manufactures of sword-blades and other 
weapons. The Crosthwaite hospital, which is built and equipped 
on modem principles, was op«ied by Sir Robert Crosthwaite in 

BH»A, a town of British India, in Hissar district of the 
Punjab, situated on a dry bed of the river Ghaggar, and on a 
branch of the Rajputana railway, midway between Rewari and 
Ferozepur. Pop. (1901) 15,800. It occupies an ancient site, and 
; was refounded in 1837 os the head-quarters of a British distnet. 
It is Ml important centre of trade with Rajputanaj and hw msinu- 
i foctures of cotton ciotii and pottery. The foimer district d 
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Sum wWs part of the territoiy conquered from the Mahrattas 
in 1803, when it was almost entirely uninhabited. It reqViired 
reconquering from the Bhattis in 1818; hut it did not come under 
British administration until 1837. During the Mutiny of 1857 
Sirsa was for a time wholly lost to Britiidi rulo. On the restoration 
of order the district was administered by Punjab officials, and in 
the following year, with the remainder of the Delhi territory, it 
was formally annexed to that province. In 1884 it was sub¬ 
divided between the districts of His-w and Ferozepur. 

SIS (anc. Sision or Siskia, later I'laviopolis or Flavias), the 
chief town of the Khozan sanjak of the Adana vilayet of Asiatic 
Turkey, situated on the left bank of the Kirkgen Su, a tributary 
of the Jihun (Pyramus) and at the south end of a group of passes 
leading from the Anti-Taurus valleys to the Cilician plain and 
Adana. It was besieged by the Arabs in 704 but relieved by the 
Byzantines. The Caliph, Motawakkil took it and refortified it; 
but it soon returned to Byzantine liands. It was rebuilt in 1186 
by Leo 11., king of Lesser Armenia, who made it his capital. 
In 1374 it was taken and demolished by the sultan of Egypt, 
and it has never recovered its prosperity. It is now only a big 
village of some 3000 inhabitants. It has had, however, a great 
place in Armenian ecclesiastical history from the times of St 
Gregory the Illuminator to our own. Gregory himself was there 
consecrated the first Catholicus in A.n. 267, but transferred his see 
to Vagarshabad (Echmiadzin, Etchmiadzin), whence, after the 
fall of the Arsacids, it passed to Tovin. After the constitution 
of the kingdom of Lesser Armenia, the catholicate returned to 
Sis (1294), the capital, and remained there 150 years. In 1441, 
Sis having fallen from its high estate, the Armenian clergy 
proposed to remove the see, and on the refusal of the actual 
Catholicus, Gregory IX., installed a rival at Echmiadzin, who, 
as soon as Selim I. liad conquered Greater Armenia, became the 
more widely accepted of the two by the Armenian church in the 
Ottoman empire. The Catholicus of Sis maintained himself 
nevertheless, and was supported in his preteasions by the Porte 
up to the middle of the 19th century, when the patriarch Nerses, 
declaring finally for Echmiadzin, carried the government with 
Itim. In 1885 Sis tried to declare Echmiadzin schismatic, and 
in 1895 its clergy took it on themselves to elect a Catholicus j 
without reference to the patriarch ; but the Porte annulled the 
election, and only allowed it six years later on Sis renouncing its 
pretensions tp independence. The present Catholicus has the 
right to prepare the sacred myron (oil) and to preside over a 
synod, but is in fact not more than a metropolitan, and regarded 
by many Armenians as schismatic. The lofty castle and the 
monastery and church built by Leo IL, and containing the 
coronation chair of the kings of Lesser Armenia, are inter¬ 
esting. (D. G. H.) 

SISAL HEMP, or Henequen, of Florida and the Bahama.s, 
the product of Agave rigida, variety sisalam, a native of Yucatan, 
but found in other parts of Central America and distributed to 
the West Indies, where it is being increasingly cultivated. 

Agave (y.e.) is a member of the order Amaryllidaceac; and 
a well-known species of the genus. Agave americana, the century 
plant, will suggest the habit of the sisal hemp, which, however, 

' difiers in the absence of prickles along the margin of the fleshy 
leaf. After six or seven years the flowering stalk or “ pole ” 
develops from the centre of the leaf-cluster, and grows to the 
height of 15 or 20 ft. The flowers are borne in dense clusters at 
the ends of short lateral branches, and closely resemble those of 
Agave americana. After they have begun to wither, buds are 
developed from the point of union with the flower-iitalk ; the.se 
form Ijiny plants, which, when several inches long, become 
detached and fall to the ground. Those that fall in a suitable 
place take root and are soon large enough to transplant. After 
flowering the plant perishes, but is renewed by suckers springing 
from the base of the stem; these suckers are then planted, and the 
leaves should be ready for cutting in about four years. The other 
method of planting is by means of “pole’’plants just described. 

In collecting the fibre the leaves are cut off at the base, the 
spine at the top end rentoved., and the leaves carried in bundles 
to the' machines. Here two scraping wheels remove the pulp 


from the leaves. The leaves are put into the maditne at one' side, 
and delivered clean at the other. One half is cleaned Iqr the first 
wheel, then the cleaned portion is held while the second wheel 
cleans the remainder of the leaf; all the operations are auto¬ 
matically performed. In Yucatan, the leaves measure from 
4 to 5 ft. 'in length, about 4 in. in width, and i in. in tbickhess. 
They are lance-shaped and weigh from litb to t(Ib on an 
average. As only about 3 to 4 % of the weight is available for 
fibre, the average yield of 1000 iMves is from 50 to 6o}b. The 
yield per acre is estimated at about half a ton. It fans been 
proposed to treat the pulp, &c., with a view to extractor 'Uie 
chemical substances, but we ore not aware that any successful 
attempt has been made. The fibre is yellowish-white, straight, 
smooth and clean, and a valuable cordage fibre second only to 
manila fibre in strength. It is used extensively for cordage and 
binder twine, both alone and in conjunction with manila, and is 
al.so used for bags, hammocks and similar articles. 

The plants thrive on arid rocky land, growing, fer instance, 
on the Florida Keys upxm the almost naked coral rock. Their 
northern limit of cultivation is determined by frost, which the 
plants will not stand; in Florida this is iepre.sented by the line 
of 27° N. An inferior fibre is obtained from the leaves of another 
species. Agave decipiens, which is found wild along the coasts and 
keys of Florida. It is known as the false sisal hemp, and can 
at once be distinguished from true sisal by its spiny le^-margin. 

SISKIN (Dan. srdsken, Ger. Zeisig and Zeising), bng known 
in England as a cage-bird called by dealers the Aberdevine or 
Abadavinc, names of unknown origin, the Fringilla spinus of 
Linnaeus, and Carduelis spinus of modern writers, belongs to 
the Passerine family FringilUdae. In some of its structural 
characters it is most nearly dlied to the goldfinch (g.v.), and both 
arc placed in the some genus by systematists; but in its style 
of coloration, and still mure in its habits, it resembles the redpolls 
(cf. Linnkt), though without their slender figure, being indeed 
rather short and stout of build. Yet it har^y yields to them 
in activity or in the grace of its actions, as it seeks its food from 
the catkins of the alder or birch, regardless of the attitude il 
a-siiumes while so doing. Of an olive-green above, deeply tinted 
in some parts with bl^k and in others lightened by yellow, and 
beneath of a yellowish-white again mark^ with black, the male 
of this species has at least a becoming if not a brilliant garb, and 
possesses a song that is not unmelodious, though the resemblance 
of some of its notes to the running-down of a piece of clockwork 
is more remarkable than pleasing. The hen is still more soberiy 
attired ; but it is perhaps the siskin’s disposition to familiidty 
that makes it so favourite a captive, and, though as a cage-bird 
it is not ordinarily long-lived, it readily ^apts itself tb Toss 
of liberty. Moreover, if anything like the needful accommodation 
be afforded, it will build a nest and therein ky its eggs; but it 
rarely succeeds in bringing up its young in confinement. As a 
wild bird it breeds constantly, though locally, throughout the 
greater part of Scotland, and has frequently done so in England, 
but more rarely in Ireland. The greater portion, however, of 
the numerous bands which visit the British Islands in autumn 
and winter doubtless come from the Continent—perhaps even 
from far to the eastward, since its range stretches across Asia to 
Japan, in which country it is as favourite a cage-bird as with us. 
The nest of the skkia is veiy like that of the goldfinch, but 
seldom so neatly built; the eggs, except in their smaller size, 
much resemble '^ose of the greenfinch (giV,). 

A largur and mure bnglitly coloured speaes, C. sfinoides, 'inliabits 
the Himalayas, but the siskin has many other relatives belongiug 
to tlie New World, and in them serions modifications of structure, 
especially in tiw'form of tbe’biU, occur. Some of these relatives lead 
almost insensibly to the greenfinch (ul aupra) and its allies, otheis to 
the goldfinch (id, sup a), the redpolls and so on.. Thus the aislsic 
perhaps may be regarded as otie of the less modified descendants of ja 
stock whence such forms as those just mentioned have sproqg., Its 
striated plumage also favours this ^ew, as an evidence of p'emnneht 
immaturity or generalization of form, since ataiped featbort are so 
often the earliest cfotbiug of many of these birds, which only, get rid 
of them at their first momt. On this theory the yellowbird or ^orth- 
American " goldifath,'' C. ih's/is, would seem, with its immediate 
allies, to rank among the highest forms of the group, and tht pine- 
goidfinefa, C. pmts, of the same coimtiy, to beiMW of the' lowest— 
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the co6k of the former being generally of a bright yellow hue, with 
black crown, tail and wing»—the last conspicuously barred with 
white, while neither hens nor young exhibit any striations. On tlte 
other hand, neither sex of the latter at any age puts off its striped 
garb—the mark, it may be pretty safely assert^, of an inferior stage 
of development. The remaining species of the group, mostly Soutli- 
American, do not seem here to need particular notice. (A. N.) 

BISLET, ALFRED (1840-1899), French landscape painter, 
was born in Paris in 1839, of English parents. He studied 
painting under Gleyre, and was afterwards influenced, first- by 
Corot, and then by the impressionists Monet and Renoir. He 
worked both in France and in England, and made the Seine, the 
Loing and the Thames the subjects of many pictures that are 
remarkable for the subtle appreciation of the most delicate colour, 
effects. Success was not given him during his life, which was 
one of constant poverty and hard struggle. Purchasers of hi.s 
pictures were few and far between, although the prices rarely 
exceeded a few pounds. Only after his death, which occurred 
at Moret-sur-Loing in 1899, did his work find appreciation, 
and at the Viau sale in Paris, in 1907, his small painting of 
“ The Seine at Port-Marly ” realized £652, whilst ten other 
landscapes sold at prices ranging from £200 to £400. He was 
essentially a colourist who, like Monet, delighted in recording 
the changing effects of light in the successive hours of the day, and 
paid very little attention to composition and draughtsmanship. 
The impressionist exhibition at the Grafton Galleries, London, 
in 1905, included several characteristic examples of his work. 

, Sisley is also represented at the Luxembourg in the Caillebotte 
collection. 

SISMONDI, JEAN CHARLES LEONARD DE (1773-1842), 
whose real name was Simondc, was bom at Geneva, on the 9th of 
May 1773. His father and all his ancestors seem to have borne 
the name Simonde, at least from the time when they migrated 
from Dauphind to Switzerland at the revocation of edict of 
Nantes. It was not till after Sismondi had become an author 
that, observing the identity of his family arms with those of the 
once flourishing Pisan house of the Sismondi, and finding that 
some members of that house had migrated to France, he-assumed 
the connexion without further proof and called himself De 
Sismondi. The Simondes, however, were themselves dtizeas of 
Geneva of the upper class, and possessed both rank and property, 
though the father was also a village pastor. The future historian 
was well educated, but his family wished him to devote himself 
to commerce rather than literature, and he became a banker’s 
clerk at Lyons. Then the Revolution broke out, and as it affected 
Geneva the Simonde family took refuge in England, where they 
stayed for eighteen months (1793-1794). Disliking, it is said, 
the climate, they returned to Geneva, but found the state of 
affairs still unfavourable ; there is even a legend that the head 
of the family was reduced to sell milk himself in the town. The 
greater part of the family property was sold, and with the proceeds 
they emigrated to Italy, bought a small farm at Pescia near 
Lucca, and set to work to cultivate it themselves. Sismondi 
worked hard here, both with his hands and his mind, and his 
experiences gave him the material of his first book, Tableau ie 
I’agricidture toscane, which, after returning to Geneva, he 
published there in 1801. In 1803 he published his TraM ie la 
richesse commerciak, his first work on the subject of political 
economy, which, with some differences of view, continued to 
interest him to the end of his life. 

As an economist, Sismondi represented a humanitarian protest 
against the dominant orthodoi^ of his time. In bis first book he 
followed Adam Smith, but m his prindpal subsequent economic 
work, Nouveaux Principes d’iconome politiqta (1819), he 
insisted on the fact that economic sdence studied the means of 
incie^ng wealth too much, and the use of wealth for producing 
happiness too little. He was not a socialist; but, in protesting 
against laisser faire and invoking the intervention pf government 
“to regulate the progress of wealth,” he was an mteresting 
precursor of the Geman “ socialists of -the chair.” 

Meanwhile he began to compile his great Histeire ies Ri- 
puiliques Judiennes iat moyen dge, and was introduo^ to Madame 
de Stail. With her he become very intimate, and, ato being 


regularly enrolled in the society of Coppet he was iiAdted or 
commanded (for M|dame de Stael’s invitations had something of 
command) to form one 9f tl« suite with which the future Corinne 
made the journey into Italy, resulting in Corinne itself daring 
the years 1804-180^ Sismondi was not altogetlier at bis ease 
here, and he particularly disliked Schlegel, who was also of the 
company. But during this journey he made the acquaintance of 
the countess of Albany, Louisa of Stolberg, widow of Charles 
Edward, and all her life long gifted with a singular faculty of 
attracting the affection (Platonic and other) of men of letters. 
She was now an old woman, and Sismondi’s relations with her 
were of the strictly friendly character, but they were close and 
lusted long, and they produced much valuable and interesting 
correspondence. In 1807 appeared the first volumes of the above 
mentioned book on the Italkn republics, which (though his essay 
in political economy had brought him some reputation and tbie 
offer of a Russian professorship) first made Sismondi prominent 
among European men of letters. The completion of this book, 
which extended to sixteen volumes, occupied him, though by 
no means entirely, for the next eleven years. He lived at first 
at Geneva, and delivered there some interesting lectures on the 
literature of the south of Europe, which were continued from 
time to time and finally published ; and he held an ofiicial post— 
tliat of secretary of the chamber of commerce for the then 
department of l.eman. In 1813 he visited Paris for the first time, 
and abode there for some time, mixing much in litetSry society. 
Although a Liberal and in his earlier days almost an Anglo¬ 
maniac, he did not welcome the fall of the empire. During the 
Hundred Days he defended Napoleon’s constitutional schemes 
or promises, and had’ an interview with the emperor himself, 
which is one of the cliief events of a not very eventful life. 
After the Restoration he left Paris. On completing (1817) his 
great book on the Italian republics, he undertook (1S18) a still 
greater, the Histoire des Franfais, which he planned on a vast 
scale, and of which during the remaining twenty-three years of 
his life he published twenty-nine volumes. His untiring industry 
enabled him to compile many other books, but it is on these two 
that his fame chiefly rests. The earlier displays his qualities in the 
most favourable light, and has been least injuriously affected 
by subsequent writings and investigations; but the Histoira 
des Franfais, as a careful and accurate sketch on the great scale, 
has now bem superseded. Sainte-Beuve has-with benevolent 
sarcasm surnamed the author “ the Rollin of French History,” 
and the praise and the blame implied in the con^iarison are both 
perfectly well deserved. In April 1819 Sismondi married an 
English lady. Miss Allen, whose sister was the wife of Sir James 
Mackintosh, and the marriage appears to have been a very happy 
one. His later years were ciiiefly spent at Geneva, in the pohtics 
of which city he took a great, though as time and changes wait 
on a more and more chagrined, interest Indeed, in his later days 
he became a kind of reactionary. He died at Geneva on the 
25th of June 1842. 

Besides the works above mentioned he had executed many others, 
his custom ioi a long penod of yearn being never to work less than 
eight hours a day. The chief of these are Literature du miiU de 
I'Europe (1813), an historical novel entitled Julia Severa ou I'an • 

(1822), Histoire de la Renaissance de la tiberti en Italie (1832), 
Histeire de la chute de I'empin romain (1S35), Prtcis de t'MsMre 
des Franfais, an abridgment of his own book (1839), with several 
others, ciiiefly political pamphlets. 

Sismoiidi's journals and his correspondence with Channing, wiUi 
the countess of Albany and others have been published chiefly by 
Mile. Mongolfier (Paris, 1843) and M. do Saint-Ren6 Taillandier 
(Paris, i8m). TIm. latter work serves as the chief text of two 
admirable Lurtdis of Sainte-Beuve (S^tember 1863), republished in 
the Nouveaux Lundis, vol. vi. 

618SBK (Hungarian, Seiszek; Croatian, Sisak), a town of 
Croatia-Slavonk, in the county of Agrom; situated at the 
confluence of the Save and Kulpa,’3o m. by rail SiE..by S. of 
Agram. Pop. (1900) 7047. Sissek has a considerable trade 
in grain and timber. Its only noteworthy building is an ancient 
castle, constructed of briok, 

As the vestiges of its Roman walls tend to prove, Sissek itu a 
lotge and flourishing city under Roman rule. Augustus made it 
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a militiky station; Tiberius chose it as his headquarters against 
the Pannonian rebels; and from Septimus Severus, who made it 
the centre of a military government,* it gained the name of 
Septimia Sissia. A Segesta, on the Save, is mentioned by 
Appian, and Strabo distinguishes between this town and the 
neighbouring Siscia. It seems likely, as St Aymour suggests, 
that two towns, the native Segesta and the Roman fortress 
c^ed by Strabo ^ SIw-Kia ^povptov, ultimately united under the 
single name of Siscia. In the 3rd century, under Gallienus 
and Probus, the city contained the chief imperial mint and 
treasury ; and an engraved coder, found in Croatia, dating from 
the 4th century, and representing the five foremost cities of the 
Empire, includes Siscia along with Rome, Byzantium, Carthage 
and Nicomedia. Its bishopric was removed to Saluna, in 441, 
when Attila appeared, and thenceforward the city declined. 
For a brief period, in the 7th and 8th centuries, the conquering 
Slavs made it one of their Zupanates, or governments ; but in 
the loth century it was sacked by the Magyars, and in 1092 its 
territories were bestowed upon the cathedral chapter of A^am 
by Ladislaus I., king of Hungary, Under the walls of its castle, 
built by this chapter in 1544, the Turks were thrice defeated 
in 1593. At a fourth venture the city fell, only to be evacuated 
in 1594. It witnessed a final Turkish defeat in 1641. 

See C. de St Aymour, Les Pays sud-slaves de I’Autriche-Hongrit 
(1883). ch. u. 

SISTER, the correlative of brother a female in her relation 
to the other children born of the same parents, also one who has 
acquired such relationship by marriage, a sister-in-law, or by 
adoption. The 0. Eng. word was sweostor ; cf. Dutch etister, Ger. 
Schwester, Goth, stvistar ; in M. Eng. this appears as suster ; the 
Scandinavian form appears in Icel. systtr, Swed. syslar, Dan. 
sdstor, and this has curiously taken the place of the true English 
form suster. Outside Teut. are found Lat. soror for sosor, Skt. 
svasti; the origin is not known, but it may be related with 
Skt. svasti, happiness, joy. The Lat. eonsobrinus, which has 
given “ cousin,” is from eon-sobrinus, sosbrinus, from the stem 
of soror, sister. As “ brother ” and “ brethren ” are used for 
^e n^e members of a religious body or community, so also 
is “ sister ” for the female members ; more particulmly it is 
applied to the members of a female religious order or community, 
a “ sisterhood,” in the Roman and other churches, who are de¬ 
voted to a religious life, works of charity or mercy, whether 
bound by irrevocable vows or not. 

SISTEIIHOODS (Modern Anglican). The dissolution of 
religious houses in England (1536-1540) under Henry VIII. 
swept away more Aan 140 nunneries, and the Anglican Church 
was left without sisterhoods for three centuries. But as these 
had for 900 ymrs formed part of her system, there were protests 
from time to time and attempts at restoration. Amongst such 
protest, which generally dwelt a good deal on the want of 
provision for unmarried women, may be mentioned three in 
successive centuries. The historian Fuller would have been 
glad “if such feminine foundations had still continued,” those 
“ good shee-schools,” only without vows (Bk. vi.). Richardson 
the novelist, in Sir Charles Grandison, wishes there could be a 
Protestant nunneiy in every county, “with a truly worthy 
divine, at the appointment of the bishop of the diocese, to direct 
and .animate the devotion of such a society ”; in 1829 the poet 
Southey, in his Colloquies (cxiii.), trusts that “thirty years 
hence this reproach also may be effaced, and England may have 
its B^uines and its sisters of mercy. It is grievously in need of 
them.” Also small practical efforts were made in the religious 
households of Nicholas Ferrar at Little Gidding, 1625, and of 
William Law at King’s Qiffe, 1743; and under Charles II., 
says Fr. Bede, yfwDft., “ about 12 Protestant ladies of gentle 
birth and considerable means ” founded a shortlived convent, 
with Bancroft, then Dean of St Paul’s, for director. 

South^’s appeal had weight, and before the thirty years 
h^ passed, compassion for the needs of the destitute in great 
cities, and the impulse of a strong Church revival, aroused a 
body of laymen, among whom were included Mr Gladstone, 
Sir T. D, Adand, Mr A. J. Beresford-Hope, Lord Lyttelton 


and Lord John Manners (chairman), to exertions which restored 
sisterhoods to the Church of England. On a6th March 1845 
the Park Village Community was set on foot in Regent’s Park, 
London, to minister to the poor population of St Pancras. The 
“ Rule ” was compiled by Dr Pusey, who also gave spiritual 
supervision. In the Crimean War the superior and other sisters 
went out as nurses with Florence Nightingale. The community 
afterwards united with the Devonport Sisters, founded by Miss 
SeUon in 1849, and together they form what is known as Ascot 
Priory. The St Thomas’s sisterhood at Oxford commenced 
in 1847; and the present mother-superior of the Holy Trinity 
Convent at Oxford, Marian Hughes, dedicated herself before 
witnesses to such a life as early as 1841 (Liddon’s Life of Dr 
Pusey, iii.). 

Four sisterhoods stand together as the largest: those of Clewer, 
Wantage, All Saints and East Grinstead ; and the work of the first 
may stand as a specimen of that of others. The " Community of 
St John the Baptist " at Clewer, near Windsor, arose in 1849 through 
the efforts of Mrs Tennant and the vicar, afterwards warden of the 
society, the Rev T. T. Carter, to save fallen women. Under the first 
superior, Harriet Monsell, the numbers grew apace, and are now 
above 200. Their services to society and the Church include 6 
houses for fallen women, 7 orphanages, 9 elementary and high schools 
and colleges, 5 hospitals, mission work in 13 parishes and visiting in 
several married quarters" of barracks. Many of these are im¬ 
portant institutions, and their labours extend over a wide area; two 
of the settlements are in India and two in the United States. A list 
of 26 sisterhoods is given in the Official Year-Book of the O.JS. (1900), 
to which may be added 10 institutions of deaconesses, many of whom 
live in community under rule. The Episcopal Church of Scotland has 
3 sisterhoods; and they are found also at Toronto, " Saint John the 
Divine "; Brisbane," Sacred Advent"; Grahamstown," Resurrec¬ 
tion "; Bloemfontein, " St Michael and All Angels " ; Maritzburg, 
" Saint John the Divine." The Year-Book of the ITotestant Episcopal 
Church of America (Anglican) mentions 17 American sisterhoods and 
7 deaconess homes and training colleges. 

Practically all Anglican sisterhoods originated in works of 
mercy, and this fact largely accounts for the rapidity with which 
they have won their way to the good will and confidence of the 
Church. Their number is believed to exceed 3000, and the de¬ 
mand for their services is greater than the supply. Bishops 
are often their visitors, and Church Congresses, Convocation 
and Lambeth Conferences have given them encouragement and 
regulation. Tins change in sympathy, again, has gained a hearing 
from modem historians, who tend more and more to discredit the 
wholesale defamation of the dissolution period. This charitable 
activity, however, distinguishes the modem sister from the nuns 
of primitive and medieval times, who were cloistered and con¬ 
templative, and left external works to deaconesses, or to lay women 
of a “ third order,’’ or to the freer societies like the B^guines. 
St Vincent de Paul is considered to have begun the new era with 
his institution of “ Sisters of Charity ” in 1634. Another modem 
feature is the fuller'recognition of family ties: Rule 29 of the 
Qewer sisters directs that the sisters shall have free intercourse 
with relations, who may visit them at any time.” But in most 
essential respects modern sisterhoods follow the ancient traditions. 
They devote themselves to the celibate life, have property in 
common, and observe a common rule of prayer, fellowship 
and work. Government is by a sister superior, assisted by various 
officers. The warden and chaplain are clergy, and the visitor 
is commonly a bishop. In one important regard there has been 
hesitation, and authorities like Dr Littledale and Bishop Grafton 
contend strongly for the primitive ideal of the convent as family, 
with a constitutional government, as against the later and wide¬ 
spread Juuit ideal of the convent as regiment, with a theory 
of despotic rule and abwlute obedience. If some early mistakes 
in the restoration of sisterhoods were due to this exaggerated 
doctrine of obedience, the doctrine itself may be trusted to 
disappear among a Church and people accustomed to free institu¬ 
tions and to respect for individuality. 

Authorihes.—T. T. Carter, Memoir of Harriet Monsell ; Dr R. F. 
Littledale, Papers on " Sisterhoods " in the Monthly Packet (July 
1874-NoTember 1879); Pari. Report on Convent, and Monast. Inst. 
(1870); Lina Eckenstein, Woman under MonasBcism; Bishop 
Grafton, Vocation. (j. O. N.) 

SI8T0VA (Bul^. Svishiov), the capital of the department 
of Sistova, Bulga^ on the right bank of the Danube, 40 m. W. 
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oimtistehuk. Pop. (1^06), 13,408. Despite the lack of r^way 
communication, and the migration of the Turkish inhabitants 
after the Russo-Turicish War (1877-1878), Sistcm is an impoftot 
commercial centre, exporting wine and grain and importing 
petroleum. 

Sistova is identified with the Roman colony JVotwe mentioned 
by Ptolemy. The exact site appears to have been Staklen, to 
the west of the present town, which has gradually moved east¬ 
ward since the 16th century, when it was almost destroyed in 
the Turkish wars. It was at Sistova that the peace of 1790 was 
signed, by which the Anstrian-Turkish boundary was determined. 
The town was burned in 1810 by the Russians; but after i8«o 
it began to revive, and the introduction of stem traiRc on the 
lower Danube (1835) restored its prosperity. The Walachian 
town of Alexandria was founded by fugitives from Sistova in 
1878. 

S18TRDH (Gr. irttarpov, Ger. Rappel), an ancient Egyptian 
instrument of percussion of indefinite musical pitch, a kind of 
metal rattle. The sistrum consists of a metal frame in the shape 
of an egg, fastened to a handle, frequently surmounted by a 
grotesque head or by a figure of the sacred lioness Sekhet. TOe 
frame is crossed by four metal horizontal rods passing through 
holes large enough to allow them to rattle when the sistrum is 
shaken, the rods being prevented from slipping out altogether 
by little metal stops in the shape of a leaf; sometimes metal 
rings are threaded over the rods to increase the jingling. The 
sistrum is played also by beating it with a metal stick. _ This 
ancient instrument was extensively used by the priests in the 
temple of Isis to attract the attention of worshippers to different 
parts of the ritual. The Egyptians attributed to it, as well as 
to the tambourine, the power of dispersing and terrifying evil 
spirits and more especially the Typhon. Queen Qeopatra' 
made use of a large number of slstra at the bat^ of Acthim 
(31 B.C.), and accordingly the instrument was satirically called 
Queen Qeopatra’s war tnimpet. (K. S.) 

SlBTnniS, in Greek mythology, son of Aeolus and Enafiete, 
and king of Ephyra (Corinth). He was the father of the sea-god 
Glaucus and (in post-Homeric legend) of Odysseus. He was said 
to have founded the Isthmian games in honour of Melicertes, 
whose body he found lying on the shore of the Isthmus of Corinth 
(Apollodorus iii. 4). He promoted navigation and commerce, 
but was avaricious and deceitful. From Homer onwards Sisyphus 
was famed as the craftiest of men. When Death came to fetch 
him, Sisyphus put him into fetters, so that no one died rill Ares 
came and freed Death, and delivered Sisyphus into his custody. 
But Sisyphus was not yet at the end of his resources. For before 
he died he told his wife thit when he was gone she was not to 
offer the usual sacrifice to the dead. So in the under world he 
complained that his wife was neglecting her duty, and he per- 
sua^d Hades to allow him to go back to the Upper world and 
oqwstulate with her. But when he got back to Corinth he 
positively refused to return, until forcibly carried off by Hermes 
(Schol. on Pindar, 01 . i. 97). In the under world Sbyphus was 
compeHe^ld roll a big Stone up a steep hill; but before it 
reacheifhe top of the hill the stone always rdlled down, and 
SisyiMrf Imd to begin all over again {Odyssey, xi. 593).' The 
reason for this puniSiment is not menuoned in Homer, and is 
obscure; aCebraing to Somcj he had revealed the designs df the 
gods to mottt^, according to others, he was in the habit of 
attackSag and murdering travellers. The subject was a common¬ 
place of ancient writers, and was depicted by the pairtter Poly- 
gnotus on the walls of the tesche ht Delphi /Pausnniai x. '31). 
According to the sblar theory; Sisyphus is rite duk of the sun ^t 
rises every dry and then miks below tSie hortkon.' Others'#» in 
him a personification of the waves rising to' a height and tOien 
suddenV failing, or of the treacherous sea. It is Sugg^ted'by 
Weldcer that the le^nd'is Symbolical of the Vain stri^lb Of mart 
in the ptatsUit'rif khowtedge. The name Sisyphitf w generaHy 
explained as a reduplicated form of enxpis ( « “ the_ very wue "); 
Gruppe, however> thinks it may he connected with..Wows C‘ a 

•'VirgH' Amt, Vfif. bodj' DnCaii » S3; OvM, ,43. si'; 

Mart.mv. 54. • " ^ ''r " 


goat’s sldn"), the reference being to a rain-charm in^whiob 
goatskins w^e used. S.Reiimdi (Restue e^chiidogiqMeii90^)ittda 
the origin of the sto^ in% picture, in which Sisyphus waa repre¬ 
sented rofling a hugs stone up Acrocorinthus, aymbidical of rite 
labour and skill involved in the budding of the Sisypheinn. 
When a distinction was made between the souls in the under 
world, Sisyphus was supposed to be rolling up the stone per¬ 
petually as a punishment for some offence committed on ea^ j 
and various reasons were invented to account for it. 

The way in which Sisyphus cheated Death is not un^[ue in folk¬ 
tales. Tbw 'in a Venetiw story the ingenioas Beppo ties iip Death 
m a bag and keeps him there ior eighteen months.; .there is general 
rcioiciug; nobody dies, and the doctors ate in high feather. In a 
Sicilian story an mnkeeper corks up Death in a bottUi ’;, JO nobody 
dies tor years, and the long white beards are a sight to see. In Stoouier 
Sicilian story a monk loMps Death in his pouch ier forty yaass 
(T. F. Crane, Italiim Papular Tales, 1883). the German paicaUel is 
Gambling Hansel, who kept Death up a tree lor seven years, dwing 
which no one died (Grlnun, Mousthold TatsS). The Norse patulel 
is the tale of the Master Smith (E. W. Dasent Popular Teist irom 
the Norse). For a Lithuanian parallel, see A SchWcher, Litaseisehe 
Mircheu, Sprichworte, RMsel and Lieder (1837}; for Slavonic 
parallels, F. S. Krauss, Sofen und Mdrchert der SiUelmen, ii. Nm. 
liS, 126; see also Frazer’s Pausanias, iii. p. 33; O. Gruppe, Gffo- 
ckiSche Mythologie (tgod), ii., p. 1021, note *. 

SITAPUB, a town and district of British India in the Lucknow 
division of the United Provinces. The town is on tiie river 
Sarayan, half-way between Lucknow and Shahjahanpur, and on 
the Ludoiow-Bareilly railway, 55 m. N.W. from T.od®uw. 
Pop. (7901) 2a,SS7. It is a cantonment, garrisoned by a p^em 
of a British feginjent. It has a considerable trade, principally 
in grtun. 

The District of SiTAimx has an area bf ssjo sq. m. It 
presents the appearance of a vast plain, sloping nnpeiceptilily 
from an elevation of 505 ft. above sea-levbl in'the north-west'to 
400 ft. in the south-east. Tlw country is well-wooded with 
numerous groves, and well cultivated, ■except te ^ose parts 
where the soil is barren and cut up by ravines. It is infohected 
by numeious streams, and contains many shhSow .pmds mid 
natural reservoirs, which overflow dpriag the rains, mit beco^ 
dry in the hot season. ‘ Excfcpt in riie eastern portion; vihich lies 
in the doabs between' the Kewani and Chauka and th!e Go^ 
and Chauka rivets, the soil is as a rule diy, but even this moist 
tract is interspersed with patches Of land covered with stditte 
efflorescence called reh. 'nie principal rivers are the Gogra, 
which is navigable by boats of leige totm^' throughout the year, 
and the Chauka. The clhnate 1$ cotiadered heuthy, and riie 
cantonments of SHapur aie famous for tiidilow mortality of thS 
British troops stationed there. The anhual ralnM averages 
about 38 in. 

In 1^01 the population was 1 , 175473 . tfiwwiqg em IncrbaM of 
9 % in the decade. The principal croi« are wheat, ]ice;<puuu, 
millets, bsuley, sugai-cane and poppyl The district fc, traversed 
by thb Lucknow-Bareilly section of the Rohilkbiiiid sAd Kusnaon 
railway. The history of Sitapur is closely associated wWt Ijfaat 
of the test of Oudh. the dfetrict figurtd prominenriy in the 
Mutiny of 1857, when the native troops quartered in'the ■ canton¬ 
ments fired on their officers, m«rty of whom were killed, as were 
also sevehd iiiffitary and civil Offlem, with thdr familiei, in 
attempting to escape. 

S ee SH apur DwtWif gaWWssr (Allahabad, 190^. ' 

IITKA qfonnerty New Archangel), a city and hbtoricaily the 
most notable settlement of Alaska, on the <W. .coaat of Baraaof 
Island, In Sitka Souhd, in lat 57® os' N. and kw#. igs" *9'‘W. 
(from Greenwich), and about 100 m. S.S.W. of luneau. Pop. 
(1890)'n93 (300 udtlte and 893 natives); (19007 *9916. It » 
served by steamer from Seattle/ Washin^n ; tiieM is caMe 
comiatfa^ with the United States; and a sbc+di^ mad service 
from Pacific ports, via Juneau, 'rh* efty ig arettily rituiated>«n 
an illand.^studdod'mid mounitain-locimd harbour, wUb, a hhek- 
ground tff'fonst and snow>ca{q>ed mountiun conw;liaik«irtiB^ 
voleatio, Mt Edgeoumbe (3467 ft.),'on Ktuzof IidaMi<u>ia con- 
spicnbai iandmw in the bi^. Sitka’S mean eomuaf tampow 
ture is si® higher than tiutt of (Mtawa, and itsldiimUefoiliiriih 
eqUablS. ’'Tlfo mean anatanl temperature 
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m0nthS^ means range from 33* (January) to 56° (August), and 
the extreme recorded temperature from -4° to 87° F.*'Two- 
thirds of the days of the year are cloudy; t>n about so8 days in 
t^ year it rains or snows; the normal rainfall is 88‘i in., the 
extreme recorded rainM (in j886 ) is 14^-36 in. The city in¬ 
cludes an American settlement and an adjoining Indian village. 
In addition to U.S. government buildings (marine hospital and 
barracks, agricultural experiment station, wireless telegraph 
station and magnetic observatory), there are two public spools 
(one for whites and one for Thlinkets), the Sheldon Jackson 
(ethnolc^ical) Museum, which is connect^ with the Presbyterian 
Industrie Training School, a parochial school of the Orthodox 
Greek (Russian) Church, a Russian-Greek Church, built in 1816, 
and St Peter's-h^-the-Sea, a Protestant Episcop^ mission, 
built in 1899. Sitka Is the see of a Greek Catholic and of a 
Protestant Episcopal bishop. In its early history it was the 
leading ttadi^ post of Alaska. After the discoveries of gold in 
the last decade of the 19th century it wholly lost its commercial 
primacy,, but business improved after the discovery of gold in 
1905 on Chicago^ Island, about 50 m. distant. There is a very 
slight lumber industry; salmon fisheries are of greater import¬ 
ance. In the surrounding r^ion there are gold and silver mines. 

Old Sitka or Fort Archangel Gabriel, about 6 m, from the 
present town, was founded in May 1799. The fort was over¬ 
whelmed by the Thlinkets in 1802, but was recaptured by the 
Russians in September 1804. The settlement was removed at 
this time by Alexander Baranof to the present site. Thereafter 
until 1867 it was the chief port and (succeed!^ Kodiak) the seat 
of government of Russian America ; it is still the headquarters 
of the Assistant Orthodox Greek bishop of the United States. 
iW formal transfer of Alaska from Russian to American posses¬ 
sion took place at Sitka on the 18th of October 1867. Uuring 
the next t^ years Alaska was governed by the department of 
war, and Sitka was an army post. It was the seat of govern¬ 
ment of Alaska until 1906, when Juneau became the capital 
SnriNGBOURVE, a mvket town in the Faversham parlia¬ 
mentary division of Kent, England, on a navigable creek of the 
Sw^,. 44} ^m. E.S.E. of London by the South Eastern and 
Chatham railway. Pop. of urban district (1901) 8943. It con¬ 
sists principally of one long street (the Roman Wathng Street) 
and the northern suburb of Milton, a separate urban district 
(pop., >7086), .celebrated for its oysters, &e fishery of which 
used to empjoy a large number of the inhabitants. Brick and 
cconent'making is an unportant industry, and there are com and 
paper mills. The export trade in rorn and import trade in coal 
L. considerable. ^ Michael’s church, originally Early English, 
underwent extearive restoration in 1873. An earthwork known 
as Castle Rough, in the marshes below Milton, was probably the 
work.of Hasten the Dane in 892, and Bayford Castle, a mile 
distant, occupies the site of one said to have been built in opposi- 
tiun iry King Alfred. Tong Castle is about 2 m. E. of Sitting- 
boume. It oonsists of a high mound surrounded by a moat, 
apd is said,to have, been erected by Hengest. Fragments of 
masomy exist sbpiit the mound. The story of the founding of 
the castle resembles, titat cormected with the city of Carthage. 
Vortig^m is said to. have granted Hengest as much land as an 
ox-hide could encompass, and the hide being cut into strips the 
site of Tong Castle was accordii^ly marked out. The same 
tradition attaches to Tong Castle in Shropriiire. Tradition ^so 
asserts, according to the 12th century chronicler, Geofirey of 
Motimouth, that it was in Tong Castle that Ventigem met 
Rowena, Hengest’s daughter, and became so enamoured of her 
as to resign his kingdom to heri father. In the time of Richard II. 
Toi% Castle belonged to Edmund Mortimer, earl of March. 

^ttingbonme (Sttdunghurna, Sidyngboum) is mentioned in 
Saxon documepts in 989 and frequently in contemporary records 
of the 13th and 14th centuries. Hie.first charter was not ob¬ 
tained 1573^ when it was incorporated by Eliipbeth under 
the tifile of a “ (^sadian and free tenants ” of the towfi of Sitting- 
boume. A wmkly market was granted, two fairs yearly at 
Whksantide and Michaelmas, and many other privileges. Ibis 
ehartar'obtained until in 1399 a seeond one iocoiporated the 


town by the name of “ mayor and jurats ” and regranted ithe 
market and fairs .together with some additional privileges, 
among others that of returning membeis to parliament, which, 
how ever, was never exercised. 

SITTING BULL (c. 1837-1890), a chief and medicine man of the 
Dakota Sioux, was born on Willow Creek in what is now North 
Dakota about 1837, son of a chief named Jumping Bull. He 
gained great influence among the reckless and unruly young 
Indians, and during the Civil War led .attacks on white settle¬ 
ments in Iowa and Minnesota. Though he had pretended to 
make peace in 1866, from 1869 to 1876 he frequently attacked 
whites or Indians friendly to whites. His refusal to return to the 
reservation in 1876, led to the campaign in which General 
George A. Cu.stcr (7.0.) and his command were massacred. 
Fearing punishment for his participation in the massacre. 
Sitting Bull with a large band moved over into Canada. He 
returned to the United States in 1881, and after 1883 made his 
home at the StandingRockAgency. Rumours of a coming Indian 
Messiah who should sweep away the whites, and Indian dissatis¬ 
faction at the sale of their lands, created such great unrest in 
Dakota in 1889-1890 that it was determined to arrest Sitting 
Bull as a precaution. He was surprised and captured by Indian 
police and soldiers on Grand river on the 15th of December 1890, 
and was killed while his companions were attempting to rescue 
him. 

SIVA, in Hindu mythology, a god who forms the supreme 
trinity with Brahma and Vidimu. As Brahma is the creator 
and Vishnu the preserver, so Siva is the destroyer. His name 
does not occur in the Vedas, but in later Hinduism he is an 
important divinity. Though Siva’s personal appearance is 
fully described in the Puranas, it is in the form of the linga 
(phallic emblem) that he is almost universally worshipped. 
Death being a transition to a new form of life, the destroyer is 
really a re-creator, and thus Siva is styled the Bright or Happy 
One. He is exclusively a pMt-Vedm god, though he has bwn 
identified by the Hindus with the Rudra of the Vedas, and 
numerous features of Siva’s ch^acter and history are developed 
from those of Rudra. See further BsiUiHANiSM and Hinduism. 

SIVAGANGA, a town of British India, in the Madura district 
of Madras, 23 m. E. of MaduriiL Pop. (1901),9097. It contains 
the iBsidenqe-of a zamindar.yijuoge estate coyprs an area of 1680 
sq. m. and pays a perman^t land revenw of ;^2o,ooo. The 
succession has been the subject of prolongea litigation. 

SIVAJI (1627-1680), founder of the Mahratta power in India, 
was bom m May 2627. He was the son. qf jShahji Bhonsla, a 
Mahratta soldier of fortune who held a /as under the Bijapur 
government. From an early age he exqt^d in horsemanship 
and the use of weapons, and regarded himself as appointed to 
free the Hindus from the Mahommedan yoke. With this object 
he formed a national party among the Hindus of the Deccan, and 
opposed in turn the vassal power of Bijapur and the impei^ 
armies of the Mogul of Delhi By -dint of playing off his enemies 
against each other and by means of treacheiy, assassination and 
hard fighting, Sivaji won for the Mahrattas practical supremacy 
in western India. In 1659 he lured Afzui Kim, t^ Bijapur 
general, into a personal conference, and killed him with hja own 
hand, while his men attacked and routed the Bijapur azmy. 
In 1666 be visited the Mogul emperor, Aurangzeb, at DelU, 
but on his expressing dissatisfaction at not being treated with 
sufficient dignity, he was placed under arrest. Having effected 
his escape m a sweetmeat basket, he raised the standard^ of 
revolt, ^umed the title of raja, and the prerogative <4 coming 
money in his own name. But whilst at the height of his power 
he dm on the sih of. April 1680 at the age pf^ fifty-thr^. 
Sivpji was an extraordinary man, showing a genius lioth fw 
and for peaceful administrarion; but he always pipfened 
to attain his ends by (Buifi lathm than Ipr force,, He is the 
national hpro of the Mahrattas, by whom be 4s regarded almost aa 
adeity, 

See Grant Duff, HtOify »» MuhMm (i8s6)f Krishnaji 
Aaanta, Idle and ExpMU cji Siva(i (1884); and 11 . G. Ranade, JUit 
oftti Maratha Powtr (Bombay, tgoo}. 
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«IVAS, one of the largest and most important vilayets of Asia 
Minor, lying between 38° 30' and 41° N. and 35“ 30' and 39° E. 
It is rich in mineral wedth—silver, lead, copper, iron, manganese, 
arsenic, alum, salt and coal; and has several hot and cold mineral 
springs, and large forests of fir, pine, beech and oak. The climate 
is good, the average elevation of the province being over 3500 ft., 
and the soil fertile. Wheat and barley are largely grown on the 
plateau, and in the lower districts there are extensive fruit 
orchard and vineyards. The port of the vilayet is Samsun 
(f.v.), whence a chaussie runs through Amasia, Tokat, and 
Sivas to Kharput; but Sivas is also connected by road with the 
minor Black &a ports, Unieh, Ordu and Kerasund. The rates 
for transport are, however, prohibitive. Angora is the nearest 
railway point. 

Sivas (anc. MegalopolisSebasteia), altitude 4420 ft., is also 
the name of the chief town of the vilayet (and of a sanjak of the 
same name). It is situated in the broad valley of the Kiril 
Irmak, on one of its right bank tributaries, the Murdan Su. 
Pop. over 43,000, fully two-thirds Mussulman. The climate is 
hedthy but severe in winter. Coarse cotton cloth and woollen 
socks are manufactured. The medresses (colleges), built in the 
13th centuiy by the Seljuk sultans of Rum, are amongst the 
finest remains of Moslem art in Asia Minor. In one of them is the 
tomb of its founder, Izz ud-din Kai K&us I. (1210-1219). 
the town is the Armenian monastery of the Holy Cross, in which 
are kept the throne of Senekherim and other relics.- There are 
several Armenian churches of interest, a flourishing American 
mis.sion with church and schools, and a Jesuit mission. Under 
Diocletian Sebasteia became the capital of Armenia Minor, and 
in die 7th century that of the Sebasteia Theme. Justinian 
rebuilt the walls and, under the Byzantine emperors, it was 
second only to Caesarea in size and wealth. In 1021 Senekherim, 
king of the Armenian province of Vaspuragan (Van), ceded his 
dominions to Basil II., and became the Byzantine viceroy of 
Sebasteia and the surrounding country. This position was held 
by his succe.ssors until the town fell into the hands of the Turko¬ 
mans after the defeat of Romanus II. by the Seljuks (1071). 
After having been ruled for nearly a century bv (he Danishraand 
^irs, it was taken (1172) by the Seljuk sultan of Rum, and 
in 1224 was rebuilt by Sultan Ala-ed-din Kaikobad I. In 1400, 
when captured by Timur, the city is said to have had 100,000 
inhabitants, tmd to have been famous for its woollen stuffs. 
On this occasion the bravest defenders were massacred, and 4000 
Armenians were buried alive. Mahommed the “Conqueror” 
restored the citadel, and the place has ever since been an import¬ 
er Ottoman provincial capital. Early in the 19th century, 
like all other Ottoman towns, it was terrorized by janissaries, 
with whom Mahmud II. commissioned the great Dere Bey of 
Yuzgat, Chapan Oglu, to deal in i8i8. The news of his drastic 
success provoked a dangerous riot in Stambul, which postponed 
by some years the find trMedy of the janissaries. Plrom 1880 
to 1882 Sivas was the residence of the British military consul- 
general for Asia tiinor; but it has now only an American vice- 
consulate. Mechithar, the founder of the Mechitharists (f.v.) 
and of tile famous monastery at Venice, was bom (1676) at 
Sivas. (C. w. wl: d. g. H.) 

SIVORI, BBNBSTO CAHILLO (1815-1894)^ Italian violiimt, 
was bom^l'Genoa on the 25th of October 1815, and was taught 
by Restano, Paganini, Osta and Dellepiane. His talent was 
extraordinarily precocious. 'Fiom 1827 Sivori began the career 
of a travelling virtuoso, winch lasted almost mthout interruption 
until 1864. He j^yed Mendelssohn’s concerto for the first time 
in England; ita 1846, and ivas m England agsJn in the seasons of 
1851 and 1864. He lived for many years m Paris, and died at 
G moao n tiie 18th of February 1894. 

BIVn«HI88AB,Pointed-Castle,” a town of Asia Minor, in 
tile Angora yffayrt, rituated 8 m. N. of the site of Pessinus, at 
the foot of aloi^ double-perited ridge of rock, which bears the 
ruins Of a Byzantine castie. It is a road and commercial centre, 
writh a trade in opium and mohair. The population includes a 
lai^ie Armenian community. The town occupies tiie site of 
undent Pdia, re-founded and re-naihed JustinianopoliZ by tiu 


emperm Justinian. It was one of the chain of fortresses fn tiie 
Byzantine militaiy rqfid across Asia Minor, and became the chief 
city of Galatia ^utari/ about k.x>, 700, succeei&ig to the 
heritage of Pessinus, whose metropolitan transferred 1^ Seat to 
the new capital, and held the title of “ archbishop of Pessinus 
or of Justinianopolis.” 

SIWA, an oasis in the Libyw Desert, politically part of Egypt. 
It is also known as tiie oasis of Ammon or Jupiter Ammon; 
its ancient Egyptian name was Sekhet-am, “ Pidm-land.” The 
oasis lies about 350 m. W.S.W. of Cairo, its chief town, also 
called Siwa, being situated in 29° la' N., 25° 30' E. The oasis 
is some 6 m. long by 4 to s wide. Ten miles north-east is the 
small oasis of Zetun, and westward of Siwa extends for some 
50 m. a chain of little oases. The population of Siwa proper 
(1907 census) was 3884. The inhabitants are of Libyan (Berber) 
stock and have a language of tiieir own, but also speak Arabic. 
The oasis is extremely fertile and contains many thousands of 
date palms. The town of Siwa is built on two rocks and resembles 
a foiiTess. The houses ere frequently built on arches spanning 
the streets, which are narrow and irregular. 

The oasis is famous as containing the onacle temple of Ammon, 
which was already famous in the time of Herodotus, and was 
consulted by Alexander the Great. The remains of the temple 
are in the walled village of Aghormi, 2 m. E. of ^e town of Siwa, 
It is a small building, with inscriptions datii^ froin^the 4th 
century n.c. The oracle fell into disrepute dunng the Roman 
occupation of Egypt, and was reported dumb by Pausanias, 
c. A.D. 160. Siwa was afterwards used as a place of banishment 
for criminals and political offenders. After the Midiommedan 
conquest of Egypt Siwa became independent and so remained 
until conquered by Mehemet Ali in 1820. It is now governed 
by its own sheikhs under the supervision of an Egyptian mamur 
responsible to the mudir of Behera. 

Siwa contains many relics of antiquity besides the ruins of 
the temple of Ammon. Near that temple are the scanty remains 
of another temple of the same century, Umm Beda, with reliefs 
depicting the prince of the oasis making offerings to Ammon, 
“ lord of oracles.” At Jebel Muta, r m. N.E. of Siwa, are tombs 
of Ptolemaic and Roman date; to m. E. of Aghormi is a wdtt- 
preserved chapel, with Roman graves; at Kasr Rtuni is a Doric 
temple of the Roman period. 

The oasis lies close to the Tripolitan frontier aind is largely 
dominated by the sect of the Senussi (?.».), whose headquarters 
were formerly at Jarabub, 80 m. to the nortii-west. The Senussi 
successful^ prevented various explorers penetrating westward 
beyond Siwa. The first European to reach Siwa since Roman 
times was W. G. Browne, who visited the oasis in 179a. He was 
followed in 17^ by F. Homemann. Both these travellers 
started from Criro; in 1820 General H. Minutoli gabed tiie 
OMis from the Gulf of Solum. In 1869 Gerhard Rows reached 
Siwa via Tripoli, and subsequently Ae mins were examined 
by Professor G. Steindorff. After the occupation of Egypt by 
tiie British steps were taken to enforce the authority of the 
government in_ Siwa, where order proved difficult to maintain. 
There were serious disturbances in 1909, and as a result in 1910 
a telegraph line was built across the desert from Alexandria to 
the oaris. 

See G. Steiadorfl, Durch die Libysche Wilsl* *ur AmonsoMe (Blde- 
feld and l^pzig, 1904): A. ^va White, From SpHiiu to Oroeh 
(London n.d., 1898); Murray's Handbook for Mgypt (nth ed., 
txindon, 1907) I T. B. Hohler, Report on ike Oatip 14 Siva (Caiio, 
1900): also the works of the earlier travellers nanlM. (F. R. C.). 

StWklSK BILUl, a name given to the foot-hiDs <if the Hima¬ 
layas in Dehra Dun district of the United Provinces of India, 
and in Nahan state and Hoshi^ur district of the Punjslb. 
Tlie rawe rons parallel with the Himalayan ^stetn from Itedwtir 
on the Ganges to the banks of the Beas, with a length of 290 m. 
and an average mdth of rb m. The elation vanes ftaat 2000 
to ^500 ft (bologically Spewing the Siwtdiks'bdbi^ to tiie 
tertiary deposits of the outer Himalayas, and are ch&fly cctopos^ 
of loaf sandstone and conglomwate hills, the swdified and 
upheafted detritus of the great range in their rear. The mter- 
mediate valley lying between the outer hills and the Mussootile 
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moim^ns i« kao^ as the Dehra Dun (or Dehra vall^) aud 
contains a considerable Eurasian colony some British tea* 
planters. The principal pass is that of Mohan by which the main 
road from Saharanpur. to Debra and Mussoorie traverses the 
range* The Siwalik formation (distinguished for its extraordinary 
wealth of palaeontological remains) is found on the North-West 
Frontier oocupyii^ much the same position relatively to the 
Suliman range as it does to the Himalayas,«.«. it faces the plains 
and becomes the outermost wall of the hills* 

BIWARD (d, 1055), earl of Northumbria, was a Dane by birth 
and probably came to England with Canute. He became earl 
of Deira after the death of Kadwulf Cutel, earl of Northumbria, 
about 1038, and earl of all Northumbria after murdering Eadwulf, 
earl of Bemiesa, in 1041. He suppiorted Edward the Confessor 
in Iiis quarrel frith Earl Godwine in 1051, and was appointed 
earl of iWtingdon soon after this date. In 1054 Siward invaded 
Scotland in the interests of his kinsman Malcolm Canmore, and 
he cmnpletely routed King Macbeth in a battle in which his son 
Osbeorn was killed. Early in 1055 the earl died at York. Shake¬ 
speare introduces Siward and his son, whom he calls young 
Siward, into the tragedy of Macbeth, and repre.sents the old man 
as saying when he heard that his sun’s wounds were in front, 
“ Had I as many sons as I have hairs, I would not wi.sh them 
to a fairer death.” Siward, a man of unusual strength and size, 
is said to have risen from Ms bed at the approach of death, and 
to have died dressed in ail his armour. He built a minster near 
York wMch be dedicated to St Olaf, and where he was buried ; 
and one of his sons was Earl Waltheof. 

See E. A. Freeman, The Norman Conquest, vols. ii. and iii* (1870- 
1876); and W. F* Skene, Celtic Scotland (1876-1880). 

SIXTUS, the name of five popes. 

Sixtus I (Xystus), was the sixth bishop of Roine(r. 116-125) 
and took the name on that account. Sixtus II., successor of 
Stephanus I. as bishop of Rome in 257, suSered martyrdom 
under Valerian on the 6th of August 258. He restored the 
relations with the African and Eastern Churches which had 
been broken o 5 by his predecessor on the question of heretical 
baptism. Dionysius succeeded him. 

Sixtus III. was bishop of Rome from the 31st of July 
432 to the 19th of August 440. Before his elevation to the 
pontificate he had been suspected of favouring the Pelagians, 
but when.he became pope he disappointed their expecta¬ 
tions, and repelled their attempts to enter again into com¬ 
munion with the Church. During his pontificate the dbpute 
was settled between Cyril of Alexandria and John of Antioch, 
who hod been at variance since the council of Ephesus, but he 
himself had some difficulties with Proclus of Constantinople 
with regard to the vicariate of Thessalonica. (L. D.*) 

Sixtus IV. (Francesco della Rovere), pope from the 9th 
of August 1471 to the 12th of August 1484, was bom of a 
poor family near Savona in 1414. He entered the Franciscan 
order at an early age and studied philosophy and theology 
at the universities of Padua and Bologna. He speedily acquired 
a great reputation as an eloquent preacher, and, after filling 
the offices of procurator at Rome and provincial of Liguria, 
he was chosen general of hjs order in 146^. Three years later 
he was, to his own surprise, made cardinal-priest of St Pietro in 
Vincoli by Paul II., whom be succeeded as pope. Some writers 
have maintained that this sudden elevation of the most recent 
member of the SacKd College was due to' bribery in the conclave, 
srijilst the apblonsts of Sixtus affirm it was due to the friend¬ 
ship of fhe powerful and upright Cardinal Bessacion, and explain 
that^ithe pope, having been brought up in a mendicant order, 
ivBs inoxj^rienced and did not appreciate the liberality of his 
donations f^ter his election. There is no doubt that the expendi¬ 
tures of his pontificate were prodigal. Sixtus sent Cardinal 
Carafia with a . fleet against the Turlb, but the expedition was 
unsuccessful. lie continued to condemn the Pragmatic Sanction 
in France, and denounced especially the ordinance of Louis 
XI, which requited (8th of January 14^) the royal placet for 
the publication of all papal decrees. He likewise continued 
his predecessor’s negotiations with the Tsar Ivan III. for the 


reunion of the Russian Church with riie Roman see and' lor 
support against the Turks, but without result. He was visited 
in 1474 by King Christian of Denmark and Norway, and in the 
following year (12th of June.) he established the university of 
Copenhagen. Sixtus soon abandoned his universal policy in 
order to concentrate attention on Italian poUtics, and the 
admirable energy which he had shown at first was clouded by the 
favours which he now heaped upon unworthy relations. Not 
content with enriching them by gifts and lucrative offices, he 
made their aggrandizement the principiai object of his policy 
as a secular prince. Sixtus was cognisant of the conspiracy M 
the Pazzi, plotted (1478) by his nephew, Cardinal Riario, against 
Lorenzo de’ Medici. He entered into a fruitless and ingtorious 
war with Florence, wMch kept Italy for two years (1478-80) in 
confusion. He next incited the Venetians to attack Ferrara, and 
then, after having been delivered by their general, Roberto 
Malatesta, from a Neapolitan invasion, he turned upon them 
and eventually assailed them for refusing to desist from th& 
hostilities which be had himself instigated. He relied on the 
co-operation of Lodovico Sforza, who speedily forsook him; 
and vexation at having peace forced upon him by the prmces 
and cities of Italy is said to have hastened his death, ^veral 
events of his pontificate are noteworthy: he granted many 
privileges to the mendicant orders, especially to the Franciscans ; 
he endeavoured to suppress abuses in the Spanish Inquisition; 
he took measures against the Waldenses; he approved (1475) 
the office of the Immaculate Conception for the 8th of December; 
in 1478 he foimally annulled the decrees of the council of Con¬ 
stance ; and he canonized St Bonaventura (14th of Afwil 1482). 
The most praiseworthy side of his pontificate was his munificence 
as a founder or restorer of useful institutions, and a patron of 
letters and art. He established and richly endowed the first 
foundling hospital, built and repaired numerous churches, 
constructed the Sistine Chapel and the Sistine Bridge, improved 
church music and instituted the famous Sistine choir, commis¬ 
sioned paintings on the largest .scale, pensioned men of learning, 
and, above aB, immortalized himself as the second founder 
of die Vatican library. These great works, however, were not 
accomplished without grievous taxation. Aimates were increased 
and smony flourished. Though himself pious, of blameless 
morality, hospitable to a fault, and so exempt from avarice, 
says his secretary Conti, that he could not endure the sight 
of money, it was Sixtus’s misfortune to have had no. natural 
outlet for strong aSections except unworthy relatives; and his 
great vices were nepotism, ambition and extravagance. He 
died on the 12th M August 1484, and was succeeded by 
Innocent VIII. 

See L. Fastoi, History 0/ the Popes, vol. iv., trans. W F. 1. Antrobus 
(London, 1898); M. Creighton, History of the Papacy, vol. iv. 
(London, tgoi); F. Gregorovius, Rome in the Middle Ages, vol. vii., 
tians. by Mrs G. W. Hatton (London, 1900-1902); Jacob Bnrck- 
hardt, Geschichte der Renaissance in Italien (4tli ed., 1994) i J. A. 
Symouda^Renaissance in Italy ; E. FTantz, Sixtus IV. u. die Republih 
Floreru (Regensburg, 1880); I. Schlecht, " Sixtus IV. u. die dout- 
schen Drucirer in Rom," in S. Ehses, Festschrift tu elfhundertfdhrigen 
h^Sum des Campo Santo (Freiburg, 1897); Aus den Annattn- 
Registem der Pdpste Eugen IV,, Pius II., Paul II. u. Sixim IV,, 
ed. by K. Uayn (Cologne, 1896). (C. H. Ha.) 

Sixtus V. (Felice Peretti), pope fmm 1585 to 1590, was bom 
at Grottamara, in Ancolu, on the 13th of December 1521. He 
was reared in extreme poverty; but the story of his having 
been a swineherd in his youth appears to be open to question. 
At an early age he entered a Franciscan monasteiy. Be soon 
gave evidence of rare ability as a preacher sad a dialectician. 
About J552 he came under the notice of Caxdibai Carpi, pro¬ 
tector of Ms order, GMslieri (later Pius V.) and CaroSa (later 
Paul IV.), and from that time Ms advancement aas assured. 
He was sent to Venice as inquisitor-general, but canriad matters 
with a high hand, became emMoifed in quarr^, and was for^ 
to leave(i56o). After a term as procurator of his order, he 
was attached to the Spanish lejgition headed by Buoncampi^no 
(later pregoiy XIII.) 1565. The violent dislike he conceived 
for Buoncampagoo exerted a marked influence upqs, Ms sutae' 
quent actions. He hurried back to Rome qpon the accession of 
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Bius V., who made him apostolic vicar of his order, and, later 
(1570), cardinal. During the pontificate of Grego^ XIII. he 
lived in retirement, occupied with the care of his villa and with 
his studies, one of fruits of which was on edition of the works 
of Ambrose; not neglecting, however, to follow the course of 
affairs, but carefully avoiding every occasion of offence. This 
discreetness contributed not a little to his election to the papacy 
on the 34th of April 1585; but the story of his haviii|; feigned 
decrepitude in tte Com&ve, in order to win votes, is a pure 
invention. One of the things that commended his candidacy 
to certain cardinals was hU physical vigour, which seemed to 
promise a long pontificate. 

The terrible condition in which Gr^ory XIII. had left the 
ecclesiastical states called for prompt and stern measures. 
Against the prevailing lawlessness Sixtus proceeded with an 
almost ferocious severity, which only extreme necessity could 
justify. Thousands of brigands were brought to justice: within 
a short time the country was again quiet and safe. Sixtus next 
set to work to repair &e finances. By the sale of offices, the 
establbhment of new “ Monti ” and by levying new taxes, he 
accumulated a vast surplus, which he stored up against certain 
specified emeigencbs, such as a crusade or the defence of the 
Holy See. Sixtus prided himself upon his hoard, but the method 
by which it had been amassed was financially unsound: some of 
the taxes proved ruinous, and the withdrawal of so much money 
from circulation could not fail to cause distress. Immense sums, 
however, were spent upon public works. Sixtus set no limit to 
hb plans; and what he achieved in bis short pontificate b 
almost incredible; the completion of the dome of St Peter’s; 
the loggia of Sixtus in the lateran; the chapel of the Praesepe 
in Sta Maria Ma^igiore; additions or repairs to the Quirinal, 
Lateran and Vatican palaces; the erection of four obelbks, 
including that in the piazza of St Peter’s; the opening of six 
streets ; the restoration of the aqueduct of Severus (" Acqua 
Felice ”); besides numerous roads and bridges, an attempt to 
drain the Pontine marshes, and the encouragement of agriculture 
and manufacture. But Sixtus had no appreciation of antiquity: 
the columns of Trajan and Antoninus were made to serve as 
pedestals for the statues of SS Peter and Paul; the Minerva 
of the Capitol was converted into " Chrbtian Rome ”; the 
Septbonium of Severus was demolished for its building materiab. 

The administrative system of the church owed mu(£ to Sixtus. 
He limited the College of Cardinab to seventy ; and doubled the 
number of the congregations, and enlarged their functions, 
assigning to them the principal role in the transaction of business 
(1588). The Jesuits Sixtus regarded with dbfavourand suspicion. 
He meditated radical changes in their constitution, but death 
prevented the execution of hb purpose. In 1589 was begun a 
revision of the Vulgate, the so-called Mitio Sixtim. 

In hb larger political relations Sixtus, strangely eno^h, 
showed himself vbionaiy and vacillating. He entertained 
fantastic ambitions, such as the annihilatiim of the Turks, the 
conquest of Egypt, the transporting of the Holy Sepulclne to 
Italy, the accession of hb nephew to fte throne of France. The 
situation in which he found himself was embarrassing; he could 
not countenance the designs of heretical princes, and yet he 
distrusted Philip II. and viewed with apprehension any extension 
of his power. So, while he excommunicated Henry of Navarre, 
and contributed to the League and the Armada, he chafed under 
hb forced allis^e with Philip, and looked about for escape. 
The victories of He^ and the prospc^ of hb conversion to 
Catholicbm raised Sixtus’s hop^ and in corresponding; degree 
determined Philii> to tighten hb upon hb wavering luly. 

popels negotiations with Henry’s representative evoked a 
bitter and menacing protest and a categorical demand for the 
performance of promises. Sixtus took refuge in evarion, and 
tempori^ until death relieved him of the necessity of coming 
toadecbioni(37thof August 1590), . . 

SSxtus died execrated by hb own subjects; but posterity iuM 
recognbed in him one oi the greatest popes. He was impulsive, 
obstmate, severe, autocratic; but hb mind was open to large 
ideas, and he ttuw himself into hb undertakings witit an energy 


and dgtennination that often compelled success. Few pq^ can 
boast of greater entesprbg or larger achievements. 

lives of Sixtus are numerous: Cicarella's; hi Platina!, 
pottHg. Rom., is by a contemporary of tbo pope, but nevertheless 
of si^t impoitance,:«Leti’8 Sislo V (Amsterdam, 1693, 

translated into EngUsb by Faroewoitb, 1779) is a caricature, (ull.M 
absurd tales, utterly untrustworthy, wanting even the savinemerit 
of style; Tempe3ti'’8 Storia della Vila e geHe di Sish' (^into (Konii!, 
i754-a753) is valuaUe for the large use it makes c 3 the original 
sources, but lacks perspective and is warped by .tfie author’s blind 
admiration for his subject; Cesare's Vita di A'lSid V (Maples, 1755) 
is bnt an abridgment of Tempestl. Of recent works the best are 
HQbiwr, Siale-QuM, &c. (Psjia, 1870, translated liiW English by 
H. E. H. Jemingham, London, 1872); and Capranica; Rapa Siito, 
storia dels. XVI (Milan, 1884). See also lauentz, Siahte V.u, seine 
Zeit (Mainz, 1852J; Dumespil, Hist, de Sixte-Quint QParis, 1869, 
2nd cd.): Segreiam, Sixle.Quint el Henri IV (Paris, iSfii,'strongly 
Ultramontane); Ranke's masterly portrayal, Popes (Eng. tthns., 
Austin), i 446 sq., ii. 205 sq.; and v. Keumont, Geseh. der SMit 
Korn, ui. 2, 575 sq., 733 sq. Extended bihUograpfaies may he 
found in Herzog-Haxckfl^ale-noyklopiidie, $.v, "Sixtus V."; and 
Cambridge Mod. Hist. iff. 835 sq. (T. F. C.) , 

SIZAS, one of a class Of students at a college of Cambridge 
University and at Trinity College, Dublin, who, being persons of 
limited means, are received for lowex fees, and obtain free 
commons, lodgings or other assbtance towards their education 
during their terms of residence. At Oxford there was formeriy 
a sumlar class, known as “ Battelers ” or ” Batlen,’’ who 
originally waited on the Fellow of the College who had nominated 
them, and a still more humble class, the “servitors,” who; 
perhaps, amwered more to a “ subsizar ” at Cambridge. The 
name “ sbar ” b to be oopnected with the “ sizes ” or “ sbings ” 
(“ size ” being a shortened form of “ assize ”), that b the specified 
portions of food and drink issued at a fixed price from the buttery 
of the college; the sizar was so styled eidier because os one ^ 
hb foimer duties he bad to fetch the “ sizes ” for others, or 
because he obtained hb own free. The menial duties of “ sizars ” 
at Cambridge have long become obsolete. 

SIZE, a general term for bulk or quantity; abo an ajgiutinant 
consbting of undried glue. The two words, Ihou^ they are 
so widely separate in meaning, are by etymology the same. 
“ Size ” fLat. assidere, to sit down to) b a shortened form of 
“ assize,’’ through the French and Italian respectively. Tim 
0 . Fr. assis, assise, and Eng. “ assize,” meant a sittiig. df a 
deliberative or other body; hence decree, ordinaiice of suCh a 
body, specifically of such as regulated weghts, Ineasures, prices; 
thus it came to mean a standard of measure price, quantity thus 
fixed, and so merely quantity or measure, k which sense it 
remains k the shortened form “ size. ” In the sense of an<ag|^at- 
inant, “size ” b on adaptation of ItaL sssa, a shortened form of 
assisa (Lat. assidere), and seems to have meant by derivation 
“ that which pamters use to make the colours sit well or suitably^’'' 

SXAQBRRACK. the arm of the Norrii Sea which gives access 
to the Cattept and so to the Balric. It b about 140 m. lo^ 
and 75 broad. Ck the Danbh shore, which u low and beset wdfli' 
sand-banks, the strait is shallow. Towards the steep Norwegian' 
coast its deepest port u found, 443 fathoms. . . ‘ ' 

For the cuctents, terapemtute and salinity of tbs wakr;.il:c., see 
MobthSba. I., 

SKAOWA Y fa nadve name said to mean '* home of the north 
wind ”), a cHy m S.E. Alaska, k lat. 59° 28' N. aihdkmg. 135* ao” 
W., at the mouth of the river Ska^y, on an Itkeirtation’ Of 
Taiya Inlet, a branch of ChOkoot Inlet> leadiig oiit of Lyfm. 
CanaL Pop. (1900) 3117* It is the seaward temriiins rf tlk 
Yukon & White Pass taihray, by vhich goods md passehgets' 
readb the KIondike; and n connected with Pbvbon by telegraph 
and with Seattle by cable, and with SeatriOt'Sik FrimcistiOiUtS' 
other Pacific pmls by steamers. The efehate ’is comparawiiy 
dry (annual peciiAation About k.); ■'between iS^^l'itod 
190a the mmimuni recorded temperature was to* 
the nuodmam 92* (July), and the greatest monthly “js* 
(March). Though settled eamewHat earlier, afesgroy fust' 
became important duri^ the rurii m 1896 for the Klonriike 
gold-fields, for vhich it is the most oonveniiuitentnmce t%i' 
trail over White Pass, the lower of the two passes to tlMi 
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headwaters of the Yukon, A post-office was established Jjere in 
November 1897, , 

SKAR6A, PIOTR (i53a-i6i2), Polish writer and reformer, 
was bom at Grojec near Warsaw in 1532. He was a member 
of the noble Pawenski family, but his pseudonym of Skarga 
(from “skarga” a “complaint” or “accusation”) speedily 
superseded his real name. Educated at Grojec and Cracow, he 
be^an life as a tutor to the family of Andrew Tenezynski, castellan 
of Cracow, and, some years later, after a visit to Vienna, took 
orders, and from 1563 was attached to the cathedral church of 
Lemberg. oratory was so successful that he determined to 
become a missionary-preacher among tiie people, in order the 
better to combat the social and political evils of the day. By 
way of preparatitm he studied theology in Italy from 1568 to 
1370, and ffiially entered the Society of Jesus. On his return he 
preached successively at Pultusk, Jaroslaw and Plock under the 
powerful protection of Queen Atme Jagielonika. During a sub¬ 
sequent mission to Lithuania he converted numerous noble 
families, including the Radziwills, and held for some years the 
rMtorslup of the Jesuit Academy at Wilna, where he composed 
his IJves of the Saints. In 1584 he was transferred to the new 
Jesuit College at Cracow. He was protected by the valiant 
Stephen BAtihory, and the first act of the pious Sigismund III., 
on ascending the Polish throne, was to make Skarga his court 
pruudier, an office he held for twenty-four years (1588-1611). 
With perfect fearlessness and piercing eloquence, he rebuked 
the sloth, the avarice, and the lawlessness of the diets which 
were doing their best to make government in Poland impossible. 
Sometimes, as for instance during the insurrection of Zebrzy- 
dowsld, Skarga intervened personally in politics, and on the side 
of order and decency, for his loyalty to the crown was as un¬ 
questionable as his devotion to the Churdi. Wearied out at 
iMt, he begged to be relieved of his office of preacher, quitted 
the court, ^ resided for the last few months of his life at 
Cracow, where he died on the 27th of September 1612. 

The most important of his works are ; Lives of the Saints fWilna, 
*579, a7th edition, 1884); Sertnons on Sundays and Saints' Days 
jist ed., Cracow, 1595, Latin ed., Cracow, 1091); Sermons preached 
before the Diet (last and best edition, Cracow, 1904) and numerous 
offier volumes of sermons, some of which have already run through 
thirty editions. Of less importance are his very numerous polemical 
works, though Us famous book On the Unity of the Church of God 
(ist edition, Wilna, 1577) directed against the dissenters, especially 
the Greek Orthodox schismatics, will always have an historical 
interest. 

See Izydor Dzlednszycki, Peter Skarga and his Age. (Pol.) 
(Cracow, 1850-J851). (R. N. B.) 

SKAT, a game of cards, much played in central and northern 
Gennany. It is generally supposed to have been invented about 
1817 by an advocate of the name of Hempel in Saxe-Altenburg. 
There is, however, some reason for believing that the game is of 
much earlier origin and was played by the Slav inhabitants of 
Ssjce-Altenburg long before that date. In the home of the game 
of skat (Saxony and Thuringia) the old German single-ended 
cards are usually employed, while in north and south Germany 
Freiich cards are ordinarily used. The German cards are thirty- 
two m number and of dour suits ,—SeheUen (bells), the equivalent 
of diamonds; Roth (red), hearts; Griin (green), spades; and 
EyM. (Mom), dubs. The eight cards of each suit are the seven, 
eight, nine, ten, Werusd or knave, queen, king, ace. This arrange¬ 
ment denotes at onoe the value of the single cards, each following 
card being higher'in value than the preceding; i.e. hearts are 
^her thw diamonds, spades than hearts, and clubs (the highest 
cmair) takes spades, hearts and diamonds. Again 8 takes 7, 
9 tato 8 and 7; but the knave (called Wensd or Vnbr) is an 
exception (see below). 

The game is played by three persons; where four play, the 
dealer takes.-ao part in play though he shares m the winnings 
and loitings of the opponents of the player. The cards are dealt 
from right to left—or (as skat players say) in the directiMi 
the cofiee-mill is turned. After the cards i^ve been khuffled 
and cut, the dealer first deals three cards to each player, then 
four and again three, laying aside two cards (the skatX Each 
player has now ten cards in his hand, which he arranges in ^uits. 


The Wenzel or knaves occupy 'a peculiar position. Th<y are 
not regarded as colour cards, but are essentially trumps and take 
all other ttumps. The player sitting to the left of the dealer is 
“ first hand,” and if he himself intends to make a game, invites 
the others to declare theirs, or if he wishes to reserve aH ri^ts to 
himself, simply says “ leh bin vom "—“ I have the lead,” and 
then his next neighbour on the left has to offer a game. If this 
neighbour hdds such cards os to give him no prospect of winning 
he passes, and his neighbour to the left has the right to offer 
a game. If he in his turn passes, then the first hand is at liberty 
to determine the game or declare “ Ramsch ” (see below). But 
if the first neighbour thinks he can risk a game, he offers one. 
If the first hand reserves this game (see above “ I have the lead ”), 
either because he intends to play it himself or to play a higher 
game, the second hand must go higher or pass, i.e. renounce a 
game, and then his neighbour to the left has the right to offer, 
and if he again passes and does not offer a higher game than that 
which the first hand intends to play, the latter determines the 
game to be played. 

Tke usual games in skat are the following. First the simple 
colour game, which is, however, seldom played by skat enthusiasts. 
The player has here the right to take up the skat, and to determine 
the suit oi the game; but here the rule is that the colour must not 
be lower in value than that of the game offered, though it may be 
higher. For instance, if spades are offered, the player cannot take 
hearts as trumps, though he may take clubs, because they are 
higher in value than spades. 

Next to the colour game comes " toumfi," the player turning up 
one of the skat cards, the suit of which becomes tiumps. If a Imave 
be turned up the pla3rer may announce " grando."'^ Then comes 
the game of " solo,'' where tiie player declares which suit shall be 
trumps, and the skat remains intact. The highest " solo," still 
higher than clubs, is " grando." In this game only the four knaves 
arc trumps. If the hand playing grando thinks he can make all the 
tricks, he declares open grando— i.e. shows his hand. If in open 
grando a single trick be lost, the pbyer loses Ihe game'. If one of 
the players holds Such cards as to enable him to force his opponents 
to t^e all tlie tricks, he can declare nuUo. But here the game is 
lost if even a single trick falls to the player. In nuho, the knaves 
are regarded as colour, i.e. are not trumps. NuUo can be pWed 
open, if there is no probability of the player taking a single trickt 
Simple nullo counts higher than diamond solo; open nuUo conMk 
after clubs solo. In Bamsch, which takes place when none oi 
players will risk a game, each player takes (as in whist) all file tricu 
he. makes—but only knaves arc trumps—and the losdr is hC^W 
makes most points. The value of the individual dards glt>eh ih' 
figures is as follows. The seven, eight and nine count nothing,t'tiie 
i^ve counts 2, the queen 3, king 4, ten 10 and ace 11 poinWilT^ki 
gives the value of the whole game as 120 points. The game is 
if the player gets one above the half of this sum, i.e. 61. The hSu 
that does not make 30 is" Schneider," that is" cut,*’and" Schwarz" 
(black) if he does not make a single point 

Skat is almost invariably played for money, and the calculation 
is made thus. Every game and every suit have a set value:— 
Colour game . . 3, 4, 3 and 6 , accor^g to the suits. 

Tournt. . . . 5, o, 7, 8 and'i> (the last the grando). ‘ 

Sok) . . . . 9, to, tx, in and 16 (grando). 

These figures arc increased by the numbertif "matadores." Suppose 
a player of club solo holds all four knavM and the ace and ten of clubs, 
he mw a game with 6 matadores,, By matadores is accordingly 
meant an uninterrupted sequenfe, e.g. from the knave of clubs down 
to the seven of trumps. If the player has then all four knaves and 
all the cards of the trump suit in ms band (or in ttie skat), he h^ a 
game with 11 matadores. But if a single card is missing in tbeSeries, 
onl;^ the matadores of higher value thu the missing card count. If, 
for instance, the knave of hearts is missing, the game in question has 
only 3 matadores. To the number of matedores is added i if the 
game is simply won, 2 if won with Scra^der (cut), and 4 if the 
opponents are Schwarz (black). Thus, if d’ Spade solo with 3 mata- 
dores is won with Schneider, the winner laakea s-f-a x it asyy points. 

8 KAT 1 N 6 (Dutch sehaats, a skate), a mode, of progresrion 
on ice with tiie aid of appliances calM ^tes, attained to the 
sole of the shoe by'strops, clamps or screws. The earliest form 
of skate that we know is that the bone “ futtnew ” (still 
preserved in museums) worn by the primitive Horsemen. These 
were bound to- the foot with thon^. TTie Norse sagas 'qieak 
with pride of the national achievements to skating, and the early 
development tif the art Was due principally to toe Norsemen, 
Swedes, Danes, Finns'and the Dutch. Whatever its origin in 
; Great .^taia, skating was certainly a cominon mortin Ei^btod 
in toe lath century, as is proved by an old trartslation (S 
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F!tz-Steven’s DescriptiM (Sf fomfon, published in 1180, in which 
the following words occur 

** When the great fenne or mooie (which watereth the walls of the 
citie on the North aide) iafrOsen, many yonng rasa i^y on the yce 
. . . aaOme tye bones to tfasir feete sind andei tlrair heeles, and 
sboviM themselves with a Ut^ picked stafle do slide as swUtlie as a 
birde iiyeth in the aire or an airow out of a cross-bow." 

At what period the use of ihetal runners was introduced is 
unknown, but it was possibly not long after the introduction 
into northern Europe, m the 3rd century after Christ, of the art 
of working in iron. By the time of Charles II. skating had 
become popular, with the aristocracy as well as with the people, 
as is proved by entries m the diaries of Pepys and Evel)m. 

Skating does not appear to have been known in America 
before its colonization by Europeans, though bone slides were 
used to a limited extent by certain Eskimo tribes. 

The modem skate is in tihe form of a steel blade mounted upon 
a wood or metal base. In the old-fashioned skate the wooden 
base was strapped to the boot and kept firm by low spikes or 
screws that entered the sole. Hie next step in development was 
the “ dub-skate," originally Canadian, a patent appliance 
adjusted by clamps to fit the sole. There are several varieties 
of club-skates sttll popular. They have a broad blade wirii 
slightly curved edge, and are more suitable for figure-skating than 
for speed. The best skaters now use skates fixed permanently 
to special skating-boots. 

As in ancient times, skating is most practised by the Scandi¬ 
navians, Finns, Dutch and British, to whom in modem days 
have been added the Germans, Swiss, Austrians, and espedally 
the Canadians and Americans. All ^ese nations have central 
organizations which control skating, the British, founded in 1879, 
being the National Skating Association. The Ajmerican, found^ 
in 1884, is also called the National Skating Association, and 
generally co-operates with the (Canadian Amateur Skating 
Association, founded in 1888. 

Speed Skating.—Of the earliest skating races no records have 
been kept. That racing was a popular pastime in HollaAd two 
centuries and longer ago is provra by the numerous paintings 
of the time depictmg racing scenes. In England the first skating 
match recorded was that in which Youngs of Mepal beat Thomson 
of Wimblingdon, both men of the Fens, in the year 1814. The 
Fen country has remained the chief English home of skati^, 
owing to the abundance of ice in that district, and most Britim 
champions have been Fensmen, notably the Smarts of Welney, 
In January 1823 the Sporting Magazine recorded the first amateur 
match, wUch was between teams of six gentlemen from March 
and Qiatteris, Mr Drake of Chatteris finishing first. In the same 
year a match took place for a silver bowl on the Maze Lake, 
Hertfordshire, over a course 5 m. long, the winner being Mr 
Blenkinsop. Racing, more or less intermittent, continued 
annually, the Fen skaters generally triunmhing. In 1854 
appeared the celebrated William {“ Turicey ”) Smart, who, aftw 
defeating Larmen Renter in that year, remained champion for 
more than a decade. His nephew George (" Fish ”) Smart woii 
the championship in 1878 and held it untU 1889, only to relinquish 
it to his younger brother James. Ibe firat amateur dmmpionriiip 
of England was held in 1880 at Hendon, and was won by Mr F. 
Norman, a Fen skater. 

Owing to the great area of Canada and fbe northern United 
States, and the long and cold winter, the sport of skating is 
indulged in to a grater extent in North America than anywhere 
else^ and local matches have been held for years in rtrany ^Uces. 
Owmg to the reputation of CS^urles June, w^o was considered 
to be the best American skater from i838Xormany y^, his 
place of residence, Newburgh, N.Y,, on the Hudson River, 
became the headquarters of American speed skating. 1111$ city 
also is the biithpl^ of the Donoghue family, who may be called 
the Smarts of America. Hie roost noted merobdrs irf this family 
were Mr T. Donoghue and his twp sons, Hm and J. F. Donoghiie, 




winning every event at the international cha^ionship meeting 
at ^^terdaro in 1891. jl>ere is pcactic^y no pmessionro 
skating m America. 


Ska|ing received a great impetus durti^ the last decadi of the 
19th century, profiting ^th by the growii^ devotion to atWfetics 
and by increa^ facilities of communication, which ltd to inter- 
nutional competitions and the institution of skating chibs in 
Switzerland and elsevdiere, especially those of Davos, St Moritz 
and Ckindeiwaid, where ice is available every winter. Although 
skating instruments are so simple, the evolution of the sloite 1^ 
advan^ consideiabiy, contritoting to marked improvement in 
the skater’s skill. In speed-skating an epoch was matked, first, 
by the almost universal adoption of the Norwegian type of racing 
s^te; and, secondly, by the institution in 1892, at an inter¬ 
national congress held in Holland, of annual racesier Ihecham- 
pionships of Europe and Of the world. . ', 

The Norwegian skate, , introduced and perfected ^i887rS902) 
by Axel Paulsen and Harald Hi^en, is constructed with a View 
to lightness, strength, and diminution of friction. The IMade^ 
of specially hardei^ steel, is set in a hollow horizontal tube of 
aluminium, and connected by similar vertical tubes with' looti" 
plates riveted to a closely-fitting boot with titin leather ^le. 
It is i6-x7i in. long and }-2 millimetres thick 
the averap employed for hard ice being f nun., Often ^mher 
towards the heel. This thickness is suitable for haid ke,hut for 
softer ice ^ or ^ in. is preferable. Ihe blade is fiat On the icd 
tbroug^ut, except for an inch in front; this flatness distributee 
rile weight, and with the extreme thinness Uadft-reduces 
friction to a minimum. The edges are right-angled and dhsep.' '■ 
The skater’s style has been modified. The bhtde, wheu' dlairttkf 
on the ice with weight npon it, describes a nearly 8|baughtiline,i!tlw 
last lew feet only curvinE slightly outwards as tbe^ skate leavw the 
ice. Hence the stroke of the best modem skaters is almost, u not 
entirely, on the inside edge, a gain in directness and speeds the ontSide 
edge b^g used for curves omy. The length of stroke has'tended Vo 
diminish. Contrasted with the ia-i8 yards' stroke attributed tO'lho 
old English champion, W. " Turkey ” Smart, which, was par%.on 
the outside edge, the modem racing stroke rarmy exceeds 10 y.^,, 
is usually nearer 6 or 7. , Particuuu instances vary with condltiOnit 
of ice, &c., but at St Petersburg, in 1696, Eden's stroke in the lo.oOh 
metre race averaged about yi yds., t]»t of P. Oestlund at DavOs, ia 
1900, the same (for one lap, 8 ydsj. J. F. Ptonoghuo's strldow iggt 
was oonmuted at shout 0 yds. The general efiect has.Jbera vastly, 


increased speed, and a conjoint cause is the stricter training under¬ 
gone before important races. ' " 

The races hrid anhually since 1899-1893 fbr the charapfamlbipt of 
Bnrepe and of the world, under the auspices of the: Interoarioiud 
Skatmg Union, have assembled representatiyes from the skating 

- 1 - T- _ ‘ ' 


three races and finish in the fourth. Io;additian,eadieounit>y,nhen 
possible, holds its own champiooship races. . , 1, ', 

In Bi^land races ate still skated, with rare exception^on sttmg^t 
courses, with a sharp turn round a post or barrel, tte distance 
prescribed for N.SA.. championships being li m. with mit ton#. 
The Continental and Intemational systera’raVdlva a course! isririi 
straight sides and curved ends of such.a radius that ao sla cl niiiBg of 
speed ta necessary. In both in s t a n c es the taompvritors race two.af a 
tune on a double track, and the time test is used.' Each skater 
keep his own course, to pnveot either tom dsUtg'tlie otof asphMo' 
maker or wind-shield. The interoatlobat legaiitions i(EiinM)lis|ip‘i 
Ordnung) prescribe that, if a single track be used* rim.Unteast. 
skato: must keep at a .mmitnum distspee of s raetresiirom tfia ptlfg);,, 
on pain of disqualificatioo. The alvaniage cd umw'cum.bq 'a’ 
Continental coui^ is given alternately, and a .rpace left'open 

the tracks at one jxtot for the skaters to Cross. • .. 

The' curves are skated with 'a step-ovee-stqk actiani and riwtoqov’ 
tion is always tom right to left lfctice, onwotertm fto anivs.im#-. 
right foot is brought across in front and to .down maide ed^, 
the left passing behind on tto outside eoM, and bang,¥ It^ mniraf 
down on an outside edge in front. TheiftafltoritolcmtaiMriHi'td’ 
tangents t6 the carve, and are httle choitn riMa^u ttM atolghtJ' 
Wi&>a radias'Ot >5 and 30 mCtns,.a*ahd)awB%^fk<*<mVM«atkAd- 
skated-whh aatoy at fall epeed. --i:',1;'; ■ ij,. Hc/rf brus 

The following are iha amatenr speed toimds it,the pnaoiw, 
distances 
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Tbv \olluwiag tildes and distances have also been leporded in 
Amenca: t 


BiitUBCe. 

. b. m. s. 

' Name, 

100 yds. . • 
i m. ... 
I'm. ... 

'Z 'm. • ' .« a • 

5 m, • . w 
10m. . , . 

50 m. . . . 

too m. . • . 

.?! 

* 36 

5 4*1 
*4 H 

31 Ilf 

3 15 59l 

7 II 3*1 

J. S. Tuhnson 

H. F. Mosher 

J. Neilson 
O.Ilud4 

0 * Rudd, 

J. S. Johnson 

J. F. Bonoghue 

J. F. Bonoghue 


See coutempotary .tBCords in the Outing, and other sporting 

journals, as well as the annual almanacs; A Bibliography of Skating, 
by F. w. Foster (London, 1898): Skating, in tte Badminton 
Library (189*)':' SkaUng, in the C>\^ Scries CtSgy); "Skating,'' article 
in the BncyclopaoHa of Sport (1899) ; Skating, in the Isthmian 
Library (1901) j Skating, by W. X. lUcnardson (New York, 1903). 

Figun Skofingi —This variety of skatii^, as subjected to 
definite rules, is quite modern, having originated in the 19th 
century , though the cutting of ^(ures on the ice was regarded as 
ail: accomplishment by skaters long before. 

Although the “ Edinburgh Skating Qub,” founded in 164s, 
is the oldest skating organization in Great Britain, the “ Skating 
Qub ” of London, formed in 1830, is the most important, and 
for many years practicaliy cimtr^ed figure skating. Many other 
important figure skating, clubs now exist in Great Britain, for 
entrance into which a certakiustandard of proficiency is demanded^ 
Figure skating championships are now held in many countries 
under the auspices of the national associations, the world’s 
championshi^TOeeting being held by the International Skating 
Union. In England grtat impetus has been given to figure 
skating by the multiplication of clubs ,(e.g. Wimbledon, founded 
1870, Thames Valley, Crystal Palace,r&c.) in addition to the 
original Skating Qub ” and those in Switzerland already 
mentioned; and from the corwtruction Of numerous artificial 
rinks, such as at Niagara and Prince’s Qub in London, as well as 
by tihe encouragement afforded by the National Skating Associa¬ 
tion, which offers ist, end and 3rd class badges (and a special 
or “ Diamond ’* badge for figure skath^) for'feure tests as well 
as for speed; in 1893 the Association foj^ded a “ London 
Skating Council,” while in 1898 and in 1904’ it held the i^re 
skating champwnship of the world in l^ndon. In America 
comparatively little interest is shown in this branch of the sport. 

In the British style of ^ure skating, which Is not recognized 
by tbekXnternation^ Skatii^ Union, Uie body lis held 4$ nearly 
as possible upri(d^,'the empbyed leg is kept straight, the un¬ 
employed 1 % carri^ behind, the anns hai^ ioose^r at the sides, 
ana ^e head is ftitned in the direction of progress. In the so- 
callod Anglo-Swiss style, affected by British skaters trainfed 
at Davos and Sfr,Moritz, the upright, almost rigid position is 
inskted on, even the unemployed leg being held straight. Much 
morn IhUtude is tdlDwed by the Continental school, though no 
definite rules of fonp have been laid down. The khee of the 
emplsyod leg is slightly bent, and the unemployed is in 
constant action, being used to ^balance the body during the 
execution of the fibres. The Continental is less difficult in 
execution than the British style, but' Itt movements are less 
graceful There are, of course, local modificaddns, the strictest 
exponents the English school being the Davos and St Moritz 
skaters, while theContraentM varks from the complete abandoH 
(rf’tte Prendi to the nr^ rtstraJned style tA the Germans; 
Canadians cultivate alspgrape-vmes and otbei two-footed figures. 
TlMMMential featuns erq, .however, identicaL Thus Englislunm 
ooiuddbF of secondary importance loops, cross-cuts, continuous 
and h^d-in-hand slrating, though su^ figures eure included in 
the isf dlas's test iJf the N.S.A.j^and devote themselves mainly 
to " combined figures.” Combined figures have been defined as 
“ syrametzical: execution of a fiiguife by one or more pairs of 
skaters.” Origimdly known as the “ skating club figures,” 
they have'beengMpally developed, and in 1^1 delegates horn 
the principal cluWes^piished a regular teratology. The ideal 
nunmvot skatere tor a combined figure is fopr, though sixes and 
eishtr are seen One being chosen “ caUer ’! pf .Um movement to 


be skated* Varipussotapf" calls 

of different clubs, and consist 6roi|ia^y . of ” turns ” and 
‘‘changes.” The N,g>,A.:offer a.qbAll^a 4 t>eld for an aqnw^ 
competition in combined figure skatit There has, however, 
been a marked tradency towards uaifieation cd style, through 
Englishmen adopting Continental mtetis, render^ almost a 
necessity by the circprascribed mea of artificial rinks.. In 1901 
the Fite ^^og.Club was estabU^d for ihis purpose, and its 
m^jjMs attped such success that an English Wy, Mrs Syers, 
gained the second place in the world’s championship competition 
in 1902, and with her husband won the International Pair 
Skating in that year, and again in 1904; and in 1906 she won 
the ladies’ amateur championship of the world, established in 
that year. 

The World’s Figure Skating Championship was won in 1896 
by Fuchs, Austria; 1897, G. Hugel, Austria; 1898, H. Grenander, 
Sweden; 1899 end 1900, G. Hiigel, Austria; 1901,1902,1903, 
1904, U. Salchow, Sweden. The competition consists of two 
parts, (0) compulsory figures, (i) free skating, the latter affording 
scope for the performance of 'aahce steps and brilliant individual 
figures, such as the “ sitting pirouette,” and the “ star,” consist¬ 
ing of four crosses (forward rocker, back loop, back counter), 
invented by Herr Engelraann and splendidly rendered by 
Herr Salchow. 

TIic skates used {or the English and Continental styles are shorter 
than those used for,sp>ecd-skating, and differ in radios, though both 
are c{ the same type, t.s. a blade sastened to the boot by sole-plates, 
the " Mount Charles " pattern being the one generally adopted by 
£nglielun«n. The English radius is 7 ft., or now more usually 6 ft.; 
the foreign, 5} or even 5 ft., and the result is seen in the larger curves 
skated on the former, and the greater pace obtained owing to de¬ 
creased friction; at the same time, the difiicnlty of making a turn is 
greater. The English skate has generally ri«Lt-angled edges and 
blade of same thickness throughout, except in the " Bowler ” variety, 
which is thicker towards the extremities. The foreign skate is some¬ 
times tiiicker in the middle than at the ends. 

See Skating, in the Badminton library (189a); Skating, in the 
Oval Series (1897); A Systom of Figure-Skating, by T. Maxwell 
Witham, (5th ed., 1^7): On tie Outside Edge, by G. H. Fowler 
(1897); Combined Figure-Skating, by George wood (1899) ; " Skat- 
mg," in the Encycl^aedia of Sport (tSg^ ; Handbook of Figude- 
Skating, by G. H. BrdWn (Springfield, Mass., 1900]; Lessons in- 
Skating, by C. A. Meagher (1900); Figure-Skating, by M. S. Monier* 
Williams, in the Isthmian Library (rgoi); How to become a Skgfer, 
by G. B. Phillips, in Spalding's Atnletic Xabiary, New York. See also 
ROLLBB-SKATtMG. 

SKEAT. WALTER WILLIAM (1835- ), English plffioi 

legist, was bom in London on the 2ist of November 185s, and 
educated at King’s College, Higb^te Grammar School, and 
Christ’s College, Cambridge, of wmch he became a fellow in 

S i8'6o. In 1878 he was elected Ellington and Bosworth 
essor of Anglo-Saxon at IMmbridge. He completed Mitchell 
Kemble’s edition of the Anglo-Saxon Gospels, and did much 
other work both in AnglorSaxon and in Gothic, but is perhaps 
most generally known for liu labours in Middle English, and for 
his standard editions of Chaucer and Piers Piowman (see LaNg- 
land). _ As he himself generously declared, he was at first mainly 
guided in the study of Chaucer by Henry Bradshaw, with whom 
he was to have participated in the edition of Chancer planned in 
1870 by the University of Oxford, having declined in Bradshaw’s 
favour an offer of the editorship made to himself. Bradshaw’s 
perseverance was not equal to his genius, 'and the sdieme 
came to^nothli^ for the time, biit was eventually resumed 
and carrief’ inti> effect by Skeat in an edition of six volumes 
(18^), a supplemehtaiy volume of Ci^tauerian Pieces being 
published in 1897. He ^sp issued an edition of Chaucer in one 
vbhihie for'geheral r lets, and a S^arate edition of his T rttOise 
on the Astroldte, iwth a learited poramentery. His edition of 
Piers Plbwmari iiti three parallel texts was pulffished in 1886; 
and., besides , Treatise on the Asttolabei numerous 

bwks for ^ E^ Eri|(fi^h Titxt Society, ifiCltiding the Bruce 
of John Bjiu-bouf,.the itmaiitiBs of Kobfiok-lki Dane &d; WiUiam 
of Patowa afid .lElftic’s ZtVer of ihe SaHtts (4 vbls.). the 
^ttish 'Tejlt Society !he edited the Kingis Cwa«>, iisuidty 
ascribed td J^eis l. of'Scotlahd) tpd' he published tfH editiSn 
(S Vols., i87ii)’6f Quitterton, vdth'an investigjation'of the source* 
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of the obsolete words onployed by him. In pure philology 
beat’s principal achievement is his Etymological English 
Dictionary (4 parts, 1879-X882; rev. and enlar^d, 1910), the most 
important of all his works, which must be considered in connexion 
with the numerous publications of the English Dialect Society, 
in all of which, even when not edited by himself, he had a hand 
as the founder of the society and afterwards its president. 

His other works include: Specimens of English from 1394 to ij/yj 
(1871); Specimens of Early English from isgS to 13^ (1872), in 
conjunction with R. Morris; Princi^s of English Etymology (2 
series, 1887 and 1891); A Concise Dictionary of Middle English 
(1888), in conjunction with A. L. Mayhew; A Stndent’s Pastime 
(1890), a volume of essays; The Chaucer Canon (1900): A Primer 
of Classical and English Philology (1905), &c., Ac. 

SKEFFIKGTOM, SIR WILLIAM {e. 1465-1535), lord deputy 
of Ireland, belonged to a Leicestershire family and was sheriff 
of Leicestershire and Warwickshire under Hei^ VII. He was 
master of the ordnance and a member of parliament during the 
reign of Henry VIIL, and in 1529 was appointed deputy in 
Ireland for Henr}'’s son, the duke of Kici^ond, the nominal 
lord lieutenant of that country. He crossed over in August 
1829, but his power was so circumscribed by instructions fimm 
Henry that the head of the Utzgeralds, Gerald, 9th earl of 
Kildare, and not Skeffington, was &e real governor of Ireland. 
This state of affairs lasted for three years and then in 1532 the 
deputy was recalled. In 1534, Kildare being in prison in England 
and his son Thomas, afterwards the roth earl, being in revolt, 
Skeffington was again appointed deputy. After some delay 
he landed at Dublin in October 1534 and marched at once to 
relieve Drogheda, but further progress in the work of crushing 
the rebellion was seriously delayed by his illness. However, in 
the spring of 1535 he was again in the field. He took Maynoo&, 
the heavy artilleiy used by him on this occasion earning for him 
his surname of “Ae gunner”; he forced some of Kildare’s 
allies to make peace and he captured Dungarvan. He died on 
the 31st of December 1535. 

BKKONBBS, a seaside resort in the S. Lindsey, or Hmmcastle 
parliamentary division of Lincolnshire, England; 131m. N. 
by E. from London by the Great Nordiem railway. Pop. of 
urban district (1901) 2140. Since 1873, when railway connexion 
was given with Firsby on the Grimsby branch line, the place 
has undergone a complete transformation, and now possesses 
good hoteh and a pier. There are broad, firm sands, on which 
account Skegness u much visited. On bank hoUdays and 
similar occasions thousands of excursii^ts come firom the 
manufacturing towns witinn reach. It is said that a former 
Skegness, an unportant haven, was obliterated^ by the encroach¬ 
ments of the sea; Leland, writing in the middle of the 16th 
century, states that proofs of this were then extant. 

BBXLRFON. In most animals, and indeed in plants, the 
shape could uot be maintained without a tluckening and haraen- 
ing of certain parts to form a support for the whofe. These 
hardened parts are called the skekton (Gr. tridkXm, I dry), 
because they dry up and remain after the rest of the body has 
disappeared. In aniimds the skeleton is usually, and in higher 
animals alwcys, rendered more rigid and permanent by the 
deposit in it (d lime salts, thus leading to the fonnation of bone. 
Sometimes, as in most of the lower or invertebrate animals, 
the skeleton is on the surface and thus acts as a protection as 
well as a framework. This is known as an exosketeton. In the 
higher or vertebrate animals there is an internal or endoshdeton 
and die exoskeleton is either greatly modified or disappears. 

The following descriptive account is divided into (i) axi^, or 
skeleton of the trunk, (2) appendicular or skeleton of the limbs, 
(3) skull, (4) visceral skeleton, or those parts which originally 
form the gill supports of water breathing vertebrates, (5) the 
exo^eleton, which is considered under the heading Skin 
Ekoskbutton. Ihese divisions, although thep sera lineal, 
cannot in practice be strictly adhered to, eipecij^y in the case 
of the viswral skeleton, because doing so would Involve, among 
cither things, separating the description of the upper jaw from 
that of the rest of the skull. For ue microacopiw structure of 
bone see CoNNXcnvB Tissdbs, 


Axiat. 


The axial skeletal, fspm a strictly scientific point of view, 
should comprise a good deal of the skull as well as the spinal 
column, ribs and brec^t bone, but, as the skull (g.v.) is dealt with 
in a separate article, the three latter structures alone are dealt 
with here. 

The Svam, Spinal or Vertebral Column, china or backbone in 
man consists of a number of sapeiimposed bones which ate named 
vertebrae, because they can move or turn somewhat on _ , 
each other. It lies in the middle of the back of the neck ^ ‘ 

and trunk; has the cranium at its summit; the ribs at its sides, 
wUeb in their turn support the upper limbs; whilst the pelvis, with 
the lower limbs, is jointed to its lower end. The spine consists in an 
adult of twenty-six bones, in a young child of thirty-three, certain 
of the bones in the spine of the child 
becoming ankyloscd or blended with 
each otbor in tne adult. These blended 
bones lose their mobility and axe colled 
false vertebrae: whilst those which 
retain their moiety arc the true verte¬ 
brae. The bones of the spine are 
arranged in groups, which are named 
from Ihcir position—^vertebrae of the 
neck or cemcal; of the chest, thoracic, 
formerly called dorsal: of the loins, 
lumbar; of the pelvis, sacral: and of 
the tail, coccygeal or caudal: and the 
number of vertebrae in eacli group may 
be expressed in a formula. In man the 
formula is as follows ;—CXTh,^S,Coc 4 
=3 33 bones, as seen in the child; out the 
five sacral vertebrae fuse together into a 
single beme—^the sacrum—and the four 
coccygeal into the single coccyx. Hence 
the sacrum and coccyx or the adult are 
the false, whilst the lumbar, dorsal and 
cervical are the true vertebrae. 

The vertebrae are irregularly-shaped 
bones, but as a rule have cer&in 
cbaiacters in common. Each posscescs 
a body and an arch, which enclose a 
ring, with certain processes and notches. 

The b^y, or centrum, is a short 
cylinder, which by its upper and lower 
surfaces is connected by means of fibro- 
cartilage with the bodies of the verte¬ 
brae immediately above and below. The 
collective series of vertebral bodies forms 
the great column of the spine. The 
arch, also called neural arch, because 
it encloaes the spinal marrow ornervous 
axis, wrings from the back of the cen¬ 
trum, and consists of two symmetrical 
halves united behind in the middle hne. 

Each half has an anterior part or pedicle, 
and a posterior part or lamina. The 
rings cwlectively form the spinal canal. cSbc.The ooecvgeid. 

The processes usually spring from the cc The seeks of twelve 
arch. The spinous process projects ribs^OMsST 

backward from the junction of the two p, pr e s ta m um. 
laminae, and the collective series of 31, The awMtemnm. 
these processes gives to the entire xs The xiphistemom. 
column the spiny character from which dmM Hne W 

has arisen the term qiine, applied to it repre s ents the vectioil 
The transverse processes ^Mect out- arm of the spine, 
ward, one from each side of the arch. 

The articular processes project, two upward and two downward, 
and are lor connecting adjacent vertebrae together. The notches, 
situated on the upper and lower borders of the pedieks, form in 
the articulated spine the intervertebral foramina t m o ug h which the 
nerves pass out of the spinal canal. 

The vertebrae in each group have characters which specially dis¬ 
tinguish them. In man and ail mammals, with few exceptions, 
whatever be the length of the neck, the cervical vertebrae - ■ . 

are seven in number. In man the body of s Cervical 
vertebra is comparatively small, and its upper surface 
is transversely concave: the arch has long and obliquely sloping 
laminae: the ring is large and triangular; the spine is short, Ufid, 
and horizontal; the transverse process consists of tWo bars dr bone, 
the anterior springing from the side of the body, the posterior from 
the arch, and unitmg externally to enclose a fotarnen (vertsbisrterial) 
through which, as a rule, the verttbrai artery passesthe articular 
processes are flat and obHque, and the up^ pair of aoti^ aw 
deeper than the lower. The fiis^, ‘second and sdventii cervical 
vertebriae have characters 'which s^isHy diitiaguMlh them. The 
first, or attas, has no body or spine: its ring is vetV latte, and on 
each ride of the ring k a thick of bong, , the udersB mass, by 

' XXT. 6a 
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wliicli A articulates witU the occipital buue above and the second 
vertebra below. The second vertebra, axts, or Vertebra ^ntala, 
has its body surmounted by a thick, t^thiUke odontoid process, 
which is regarded as the body of the atlsSi displaced from its proper 
vertebra and filsed with the axis. This process forma a pivot round 
which the atlas and head move in turmng ^he head from one aide 
to the other; the spine is large, thick and deeply bihd. The 
seventh, called Vertebra prominens, 
is distingaislrcd by its long prominent 
spine, wliich is not Wfid, and by the 
small size of the foramen at tlte root 
of the transverse process. In the 
human spine the distinguishing char¬ 
acter of all the cervical vertebrae is 
the foramen at the rout of the trans¬ 
verse process. 

The thoracic vertebrae, formerly 
called dorsal, are twelve in number 
Tbonole “ the luiman spine. They 
, > are intermediate in size 
■ and position to the cervical 
and lumliar vertebrae, and are all 
distinguished by having one or two 
smooth suriaccs on each side of tlie 
liody for articulation with the head 
of one or two ribs. The arch is short 
and with imbricated laminae; the 
ring is nearly circular; the spine is 
obuque, clongateQ and bayonet- 
sliaped ; the transverse proces.ses arc 
directed back and out, not bifid, and 
with an articular surface in front for 
the tubercle of a rib; and the articular 
processes are flat and nearly vertical. 
The first, twelfth, eleventh, tenth and 
sometimes the ninth, thoracic verte¬ 
brae are distinguished from the rest. 
The first is in diapc like the seventh 
cervical, but lias no foramen at the 
root of tlie transverse process, and 
lias two articular facets on each side 
of the body; tlie ninth has sometimes 
only one facet at the side of the 
body: the tenth, eleventh, and 
twelfth have invariably only a single 
facet on the side of the body, but ttie 
elevcntli and twelfth have stunted 
transverse processes, and the twelfth 
lias its lower articular processes 
.sliced like those of a lumbar vertetea. 

The lumbar vertebrae in man are 
five in number. They are the lov/cst 
, of Ihe true vertebrae, and 

also the largest, especially 
rerttbtme. centrum. The arch 

lias short and deep laminae; the 
ring is triangular; the spine is mas¬ 
sive and hatchet-shaped; the trans¬ 
verse procc.sses are long and iiointed; 
the articular are thick and strong, 
the superior pair concave, the inferior 
convex, and the inferior notches, as 
in tlie thoracic vertebrae, are deeper 
than the superior. In tlie lumbar 
vertebrae and in the lower thoracic 
an accessory process projects from 
the base of each transverse process, 
and a mammillary tubercle from each 
superior articular process. The fifth 
lumbar vertebra has its body mu^ 
deeper in front than beliind and its 
spine is less massive. 

The sacrum is composed of five 
originally separate vertebrae fused 
into a single bone. Itforms 
the upper and back wall of 
the pelvis, is trlaiigular in form, and 
“ ■ rfac ■ ■ 
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Fits'.'! a.—Vertebral Column 
as seen from behind. 


possesses two surfaces, two borders, 
a base, and an apex. The anterior 
or pemc snrfac* is concave, and is 
marked by four transverse lines, which indicate Its original 
subdivimoh into five bones, and by lour pairs of foramina, 
through which are transmitted the! anterior sacral nerves. Its 
posterior surface is. convex; in, fte niiddlc line are lour spines, 
because in tlje laat sacral vertebra the spinal canal Is not closed 
behind. 'On each side of these are two rows of tubercles, the 
inner of which are the conjoined articular and thammillaty processes, 
the outer the trarnsverae processes of the originally distinct vertebrae. 
Betwrgen these rows four pairs of. foramina are found transjfiitting 
the posterior sacral nerves from tlie sacral eottal, which extends 


through the bone from base to near the apex, and lorms the lower 
end of the spinal canal. By its borders the sacrum is articulated 
with the haunch-bones—-by its base with the last tumbar vertebra, 
by its apex with the coccyx. The human sacrum is broader in 
proportion to its length than in other mammals; this groat breadth 
gives solidity to the lower part oi the spine, and, conjoined with the 
size of the lateral articular surfaces, it permits a more perfect j unction 
with the haunch-bones, and is correlated with the erect position. 
Owing to the need in woman for a wide pelvis, itoe sacrum is broader 
than m man. (For details soe A. M. Faterson, " The Human Sac¬ 
rum,” Sci. Trans. R. Dublin Soe. vol. v. ser. z.) 

The coccyx consists of four or five vertebrae in the human spine 
though the last one is sometimes suppressed. It is the rudimentary 
tail, but instead of projecting b^k, as in mammals 
generally, is curved forward, and is not visible extern^y, 
an arrangement which is also found in the antluopoid apes and in 
Hoffmann’s sloth. Not only is the tail itself rudimentary in man, 
but the vertebrae of which it is composed are small, and represent 
merely the bodies and transverse processes of the true vertebrae. 
As there are no arches, the ring is not formed, and the spinal canal 
does not extend, therefore, beyond the fourth piece of the sacrum. 
The first coccygeal vertebra, in addition to a lx)dy, possesses two 
processes or horns, which are the superior articular processes. 

The human spine is more uniform in length in persons of the same 
race than might be supposed from the individual differences in 
stature, the variation in the height of the body in adults being due 
chiefly to differences in the lenM of the lower limbs. The average 
length of the spine is 28 in.; its widest part is at the base of toe 
sacrum, from which it tapers down to the tip of the coccyx. It 
diminishes also in breadth from toe base of tlie sacrum upwards to 
the region of toe neck. Owing to toe projection of the spines behind 
and toe transverse processes on each side, it presents an irregular 
outline on those aspects ; but in front it is more uniformly round^, 
owing to the convex form of the antero-lateral surfaces of the bodies 
of its respective vertebrae. In its general contour two series of curves 
may be seen, on antero-posterior and a lateral. The antero-posterior 
is tlie more important In too infant at the tone of birtli the sacro¬ 
coccygeal part of the spine is concave forward, but the rest of the 
spine, except a slight forward concavity in toe series of thoracic 
vertebrae, is almost straight. When toe infant be^ns to sit up in 
the arms of its nurse, a convexity forward in the region of toe neck 
appears, and subsequently, as the child learns to walk, a convexity 
forward in the region of the loins. Hence in the adult spine a serira 
of convexo-concave curves are found, which are alternate and 
mutually dependent, and are associated wito toe erect attitude of 
man. A lateral curve, convex to toe right, opposite the third, 
fourth, and fifth thoracic vertebrae, wito compensatory cutVO 
convex to the left immediately above and below, is duCapparentiy 
to toe much greater use of the muscles of the right arm over those 
oi toe left, drawing the spine in tliat region somewhat, to the r^ht. 
Ill disease of the spine its natural curvatures are much increased, 
and the deformity known as humpback is produced. As the spine 
forms the central part of the axial skeleton, it acts as a column to 
support not only the weight of toe body, but of all toat can be 
carried on toe head, back and in toe upper limbs: by its transverse 
and winons processes it serves also to give attachment to numerous 
muscles, and the tn-jisverse processes of its thoracic vertebrae are 
also for articulation wito the ribs. - 

The Thorax, Pectus, or Chest Is a cavity or enclosure toe walls 
of wliicli are in part formed oi bone and cartilage. Its skeleton 
consists oi the sternum^ in front, the twelve tlioracic 
vertebrae behind, and the twelve ribs, with their corre- 
sponding cartilages, on each side. 

The sternum or breast beme is an elongated bone which inclines 
downward and forward in the front wall of the chest. It consists of 

three.parts—an upper, called manubrium or prestemum; _ 

a,middle, the gladiolus or mcsostcnium; and a lower, toe *"*■“■*• 
eiisiform process or xiphlstcmum. Its anterior and posterior 
surfaces are marked by transverse lines, which indicate not only the 
subdivision of the entire bone into three parts, but that of the meso- 
sternum into four originally distinct segments. Each lateral border 
of toe bone is marked by. seven depressed surfaces for articulation 
with toe seven upper ribs : at each side of toe upper border of the 
presternum is a sinnous depression, wltore the clavicle, a bone oi 
toe upper limb, articulates with this bone of toe axial skeleton. The 
xiphisternum remains cartilaginous up to a late period of life, and 
from its pointed form lias been named the ensiform cartilage. 

The nbs or costae, twenty-four in number, twelve bn each side 
ol the thorax, consist nbt only of toe bony ribs, but of a l«r of 
cartilage continuous with the anterior end of each bone, camiaa 
called a costal earftlags, to that they furniah examples of a ^ 
cartilaginous skeleton in the adplt human body; .in aged persons 
these cartilages usually become converted into bone. The tipper 
seven ribs are coWiected by their cbjital cartlUiges to toe side of toe 
sternum, and are called sternal or true ribs; the lower five do not 
reach the stemunl, and are named a-siemal or ialse, and of ,tobee 
ithe two lowest, from beiM. compazatiyely unattached in firont, are 
^Ued jtes or fiogfing. Another an4 perhaps more useful dasStficatipn 
IS to speak of toe first seWn rfliS as vcirt^ro-stema!, the next three 
as wrtebro-costal. and the last two as vertebraL lAU the ribsiare 
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articulated behind to the thoracic vertebrae, and as they are sym¬ 
metrical on the taro sides of tire body, the ribs in any given animal 
are always twice as numerous as &e thoracic vertebrae in that 
animal. - They form a series of osseocartilaginous arches, which 
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From Arthur Thomion, Cunntnghtuns Tixi-Bock if/Altaiomy. 

Fio. 3.—The Thorax as seen from the Front, 
extend more or less perfectly around tlio aides of the chest. A rib 
is an elongated bone, and as a rule possesses a head, a neck, a tubercle 
and a shaft. The head usually lias two articular surfaces, and is 
connected to the side of the body of two adjacent thoracic vertebrae ; 
the neck is a constricted part of the bone, uniting the head to the 
shaft; the tubercle, close to the junction of the shaft and neck, is 
the part which articulates with the transverse 
process of the vertebra. The shaft is com¬ 
pressed, possesses an inner and outer surface, 
and an upper and lower border, but from the 
sl^t being somewhat twisted on itself, the 
direction of the surfaces and borders is not 
uniform throughout the length of the bone. 

The ribs slope from their attachments to the 
spine, at first outward, downward and back¬ 
ward, then downward and forward, tmd where 
the curve changes from the backward to the 
forward direction an angU is formed on the rib. 

The angle and the tubercle are at the same 
place in the first rib and in each succeeding rib SpE, 
the angle is a little farther from the tubordo 
than in the last. 

The fiist, tenth, eleventh and twelfth ribs 
articulate each wi^ only one vertebra so that 
there is only one surface on the head. The 
surface of the first rib which is not in contact 
with the lung is directed upward, forward and 
outward while that of the second rib is much 
more outward; the eleventh and twelfth ribs 
are rudimentary, have neither neck nor tuberchj, 
and are pitted anteriorly. The ribs are by no 
means uniform in hsngtii J they incroBie from 
to first to to seventh or eighth, and then 
duuimsh to to twelfth; to ust and twelfth 
are therefore to shortest ribs. The first and 
SMond costal cartilages are almost horisontal, but the others are 
dirsGted upward and inwardc 

In its 

wider _ 

front and behind, so toot a man can lie eitto on Ws back or to bdly! 
m upper opening skmea downward and forward; to mmll ta tiie, and 


allows to passage of the windpipe, gullet, largo veins arfb nerves 
into me chest, and of several large arteries out of to chest into to 
neek. The base 01 IcAver boundary of the cavity is much larger than 
to upper, slopes downward and backward, and is occupied by the 
diaphragm, a muscle which separates the chest from the cavity of 
to abdomen. The rimnsverse diameter is greater than the antero¬ 
posterior, and the antcro-posterior is greater latcridly, where the 
lungs are lodged, than in to mesial plane, whicli is occupied by the 
heart. 

Embryology. —The first appearance of any stiffening of to embryo 
is the formation of to natocherd, which in to higher vertebrates is 
a temporary structure and is not converted into cartilage or bone. 
It also differs from the bony skeleton in that it to derived from the 
entoderm or inner of the three layers of the embryo while the bony 
skeleton is formed from the mesoderm or middle layer and, just as 
to entoderm is an older layer of the embryo than the mesoderm, 
BO the notochord cr eutodennal skeleton precedes, lioth in embryology 
and in phylogeny or comparative anatomy, the bony mesodermal 
skeleton. 

In the accompanying figure (fig. 4) the notochord is seen in Section 
lully formed and lying between the entoderm and the ncuml canal. 
Its first formation is at an earlier jieriod than this, briore to neural 
groove has closed into a canal, and it appears at first as an upward 
groove from the most dorsal part of the entoderm in what will later On 
be tlie cervical region of the embryo. The groove, by the union of 
its edges, becomes a tube, sometimes spoken of as to chordal tube, 
but the cavity of this is soon obliterated by the growtli of its cells, 
so that a solid elastic rod is formed which grows forward as far as the 
pituitary region of tlie skull and backward to where the end of the 
coccyx will he. 

While tlw development of the notochord is going on t'ij5,mcsoderm 
on each side of H is dividing itself into a scries of masses called 
mesodermic stimiVes (see fig. 4, PS) or prolovertebrao. This procc.ss 
begins in the cervical region and proceeds forward and backward 
until thirty-eight pairs have liecn formed for to neck and trunk and 
probably four extra ones, for the occipital region of to skull. Each 
of these somites consists of three parts: tot nearest the surface 
ectoderm is the cutaneous lamella (^. 4, CL). Deep to tlids and 
separated in the earlier-formed somites by a space is the muscle 
layer (fig. 4, ML) while deepest of all and nearest to nerve cord and 
notochord is tite scleratogenous laytr (fig. 4, SL). It-is ili^ layer 
whiclt gradually meets its fellow of to opposite side and encloses to 
nerve cord and to notochord in continuous tubes of mesodermal 
tissue, tlius forming the membranous vertebral cotumn, which is 
perforated for to exit of the spinal nerves, but to intervals between 
the successive mesodermic somites arc still marked by the tissue 
being rather denser there. ITie next stage is that of chondrification 
or to conversion into cartilage of each segment of the membmnoos 
vertebral columii surrounding to notochord. In this way the bodies 
of to cartilaginons vertebrae are formed and each of these is 
segmental, that is, it corresponds to a muscle segment and a spinal 
nerve. The cartilaginous neural arch, however, which surrounim the 
nerve cord is intersegmental and is formed m to denser fibrous 
tissue which sgiarates each somite from to next. This also applies 
to the cartilaginous ribs which appear in the fibrous intervals (myo- 
SB NC ^ 



So? 


From Alfnil H. YoiinK and Anlisr Roblnuon, CvinnlnKliAlii'a Tejtt-nimli efAnatemy. 

Fill. 4.--Transverse Section of a Ferret Embryo, showing further diffewntiatiop erf 

the mesoderm. 

ML 'Muscular layer of racSo- 
dermic sclmite. 

N. Notochord. 

NC Neural crest. 

PA Printitiyp,aorta. 

M Mesodeimic somite. 

-SB Spontoblost. , , 

Splrim cord. ,, . 


CC 

GL 


CO 

EC 


Cedtral canal. 
Cutaneous lamella 
of protovertebral 
Somite. 

Coelom. 

Ectoderm. 

EN Entoderm. 

GC Genninal edi ' *' 


SG SWAulgangUon. 

SL' .S^mjngenous layer 
., protovertetepti 
Awnite. 

f , Somatic mesoderm. . 
',S<imatopleii|ce., 

„S p( a nchn ic.mesibdwBm 
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its ^eial form to chest may be likened to • honrel which is 
■ It “ rounded at to aides and flattened in 


iSnd'Sd HI b easy 
icuUte with'the bodies bf 

Sa._ .x_.L_ 


commatat) between to musds l>bitelh 

to realize that each typical rib must____ 

two adjacent vertebrae, but'"Witlh to itoh; rfartriin^ 

verse process, of only one; ' ■' ■ ■ ' 

Tbs intere^ontal tisepe''between to boflie* M to yertBbto 
becomes to intervertebiial dbesdna into 'torn a ptBpy 
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nuus i$^ found which contalna some remnants of the notodund. 
Slsewhere this structure is pressed out of existence and thereu no 
further use for it when the cartilaginous verteGrae are once formed. 
One other series of structures must be mentioned though they do not 
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Fig. 5.—Ossification of Vertebrae. 

21 Centre for summit of odontoid pro¬ 
cess ; appears 3rd to 3th year, fuses 
8tb to t2tli year. 

22 Appears about 5th or 6th month: 
unites with opposite side 7th to dtb 
month. 


Ctrvical Vertebra. 

1 Centre for body. 

2 Superior epiphysial plate. 

3 Anterior oar of transverse process 

developed by lateral extension from 
pedicle. 

4 NeurcKientral .synchondrosis. 

5 Inferior epiphysial plate. 

LmAar Vertebra. 

6 Body. 

7 Sumrior epiphysial plate. 

8 E(nphysis for mammillary process. 

9 Epiphysis for transverse process. 

10 Epiphysis for spine. 

11 Neuro-central synchondrosis. 

12 Inferior epiphysial plate. 

Dorsal Vertebra. 

13 Centre for body. 

14 Superior epiphysial plate, appears 

about puixrty; unites at 23th 
year. 

13 Neuro-central'syncbondrosis does not 
ossify till 5th or 6th year. 

16 Appears at puberty; unites at 25th 
year. 

(7 Appears at puberty; unites at 23tb 
year. 

18 Appears about 6th week. 

Axis. 

19 Centre for transverse process end 

neural arch; appears about 8tb 
week. 

20 Synchondroses close about 3rd year. 


23 Synchondrosis closes from 4th to 6th 

year. 

24 Inferior epiphysial plate; appears 

about puberty, umtes about 23tb 
year. 

23 Single or double centre for body; 
appears about 3th month. 

Attas. 

26 Posterior arch and lateral masses 

developed from a single centre on 
either side, which appears about 
ydi week. 

27 Anterior arch and portion of superior 

articular surface developed from 
single or double centre, appearing 
dnnng ist year. 

Dorsal Vertebra. 

28 Epiphysis for transverse process; 

appears about puberty, unites about 
23 th year. 

29 Epiphysis appears about puberty; 

unites about 25tli or 27tl\ year. 

30 Centre for neural arch on either side; 

appears about 6th or 7th week, the 
h^nae unite from birth to 13th 
month. 

31 Centre for body; appears about 6th 

week, unites with neural arch from 
3th to 6th year. 


bat the ventral ends of the ninth and sometimes the eighth probably 
remain as the xiphisternum, indeed a fibrous band is sometimes seen 
joining the caudu end of tlmt structure to the ninth rib. The fusion 
of the two parallel bars begins at their cephalic ends and sometimes is 
interrupted toward the caudal end, thus leading to 
cleft or perforate sternum. At tlie cephaUc end of 
each sternal iMur, close to the place where the 
clavicles articulate, is an impenectly separated 
patch of cartilage which usually fuses complet'>ly 
with the prestemum, though sometimes it remains 
distinct and may later acquire a separate centre o‘ 
ossification and so form a separate epistemal bone 
on each side. If the sternum is to be yarded as 
tbe fused ventral ends of the thorade ribs, tlie 
epistemal elements are probably the remnants of 
the ventral ends of the seventh cervical ribs. The 
question of tlie morphological meaning of the 
sternum and sunounmng parts cannot be settled 
entirely by a study of their development even when 
combined with what we know of meir comparative 
anatomy or phylogeny. Professor A. M. thiterson 
(The Humaa Sternum, London, 1904) takes a dif¬ 
ferent view from the foregoing and regards tlie 
sternum as derived from me shoulder girdle. To 
this point of view we shall return in me section 
on comparative anatomy. 

The last stage in the development of the axial 
skeleton is the ossification of the cartilage; bony 
centres appear first in each half of the neural arches 
of the vertebrae and a little later (tenth week) 
double centres are deposited in the centra though 
tiiese are so close together and fuse so rapidly tlmt 
their double nature is often only indicated by their 
oval or dumb-bell-like appearance. The bone in the 
two halves of the neurd arch spreads and fuses in 
the mid dorsal line, and later on joins the ossified 
centrum ventral to the facet for the rib. This point 
of junction remains as a narrow strip of cartilage for 
a long time and is known as ^ neuro-central 
suture or sjmehondrosis. The head of tiie rib 
therefore articulates with the developmental neural 
arch instead of the centrum. Abmt the age of 
puberty secondary centres or epiphyses appear at 
the tips of the transverse and spinous processes and 
as thin plates just above and below the body (sec 
fig. 5—2 and 3). These are fully united by the 
twenty-fifth year. In the lower two cervical verte¬ 
brae there is often a separate centre for the part 
corresponding to the rib, while tiie lumbar have an 
extra epiphy.sis for the mamTnillary process The 
atlas lias one centre for each side of me dorsal part 
of the arch and one (probably two fused) for the 
ventral part, which has already been referred to as 
a hypochordal bar. In the axis, in addition to the 
ordinaij centres, there is one for each side of the 
odontoid process and one for the tip (see fig. 3— 
20, 21, 22). The sacral vertebrae have the usual 
centres, except that the anterior port of thp lateral 
mass (costal element) ban a separate centre emd 
tliat there are two extra centres on each side of 
the whole .sacrum where it articulates vrith the ilium 
(see fig. 6). 

The ribs ossify by one primary centre appearing 
about the sixth week and by secondary ones 
for the tubercle and' head. The sternum is ossified 


play any great part in human development. In the intersegmental 
tissue ventral to each of the intervertebral disks a transverse rod of 
cells, known os a hypochordal bar, is formed which connects the heads 
of two opposite ribs. In man the greater number of these either 
disapp^ or form the middle fasciculus of the stellate ligament 
which joinii the head of the rib to the intervertebral disk, but in the 
casie of the atlas the rod chondrifies to form the anterior (ventral) 
arch which is therefore intersegmental, while the segmental body 
of the atlas, through jyliich the notochord is passing, joins the axis to 
form the odontoid process. These hypochordal bars are interesting 
as the last remnant in man of the h^mal arch of the vertebrae of 
fishes (see subsection on comparative anatomy). In the cervical 
region tte ribs are very short and form the ventral boundary of the 
foramen for the vertebral artery. They are so short that little 
movement occurs between them and the rest of the vertebra, hence 
no joints are formed and the rib element becomes fused with toe 
centrum and tnmsverse process, leaving the vertebrarterial canal 
between. Sometimes in toe seventh oervmal vertebra the rib element 
is much longer and then of course more movement occurs, and instead 
of fusing with toe rest of toe vertebra it remains as a separate cervical 
rib with definite joints. 

The sternum is deveJopad according to G. Ruge by a fuskm of the 
ventral ends of the ribs on each side thus forming two parallel longi¬ 
tudinal bars which chondsi^ and eventually fnse together in toe nud 
fine. The aaterior seven or sosastimee eight ribs r re e h toe sternum. 


by centres which do not appear opposite the attachment of 
the ribs but alternately with toem, so that although the original 
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Fic. 6.—Ossification of Sacrum—a,«. Centres for bodies; 
Epiphysial plates on bodies; ofi, Centres for costal elements; did. 
Centres for neural arches; eie. Lateral epiphyses. 

cartilaginous structure is probably interSogmen W the bony segments 
are Segnlental like those Of the vertebral centra. As seven ribs 
articutete with the sternum six cenfxes Of ossification between .tlrara 
might be fooked for, but there is so little room between tire points 
of attachment «f toe sixth and'sevento ribs fhateeatns do not occur 
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here u a rule. Coosequently five ceatroa are found ; those for the 
two higher segments bemg single wh^ the lower ones are olten double. 
Later on in lite a centre for tlie xiphistemum appears. 



At 3 year*. 

Fiem Ardior Thomson, Cnnninghnm's TtxI'Btiok ^Anaiomy. 

Kic. 7.—Ouificatiou ol the Sternum. In this figure the second as 
well as the third segment of the body possesses two centres. 

1 Appears about jtU or 6tb month: III. segment unites 
month. with II. about puberty; IV. 

s App^ about 7th month; segment unites with 111. in 
unite from ao to 25. early childhood. [later. 

3 Appear about 8ta or 9th 4 Appears atx>ut 3rd year or 

For further details see C S. McMurrich, Thi Development of the 
Human Body (London, 1906). This includes bibliography, but C. 
Ruge's paper on the development of the sternum {Morph. Jahrb. vi. 
1880) is of special importance. 

Comparative Anatomy .—Just as in development the notochord 
forms the earliest structure for stifiening the embryo, so in the 
animal kingdom it rmpeais before the true backbone or vertebral 
column is evolved. Tms is so important that the older phylum of 
Vertobrata has now been expanded into that of Chordata to include 
all animals which either permanently or temporarily possess a noto¬ 
chord. In the subphylnm Adelochorda, which includes the worm- 
like Balanoglossus, as well as the colonial forms Rhabdopleura and 
Cephalodiscus, an cntodennal structure, apparently corresponding 
to the notochord of higher forms, is found in the dorsal wall of the 
phai^x. In the subpnvlum Urochorda or Tunicata, to which the 
asdmans or sca-squirts belong, the notochord is present in the tail 
region only and as a rule disappears after the metamoiphosis from 
the larval to the adult form. In the Acrania, which are represented 
by Amphioxus (the lanccleti, and are sometimes classed as the 
lowest division of the subphylum Vertebrata, the notochord is 
permanent and extends the wnefie length of the animal. Both this 
and the nerve ,«ord dorsal to it are enmosed in tubes of mesodermal 
connective ti»ue which are continuous with the fibrous myocom- 
mata between the myotomes. Here then is a notochord and a 
membranous vertebral column resembling a stage in man's develop¬ 
ment. In the Cyclostomata (hags and lampreys) the notochord and 
its sheath persist through life, but in the adult iampr^ (Fetromyzon) 
cartilaginous neural arches are developed. In cartilamnous ganoid 
fishes like the sturgeon, the notochord is persistent and has a strong 
fibrous sheath into which the cartilage from the neural arches 
encro^es while in tbe elosmobranch fishes (sharks and rays) the 
cartilat^ouB centra are formed and grow into the notochord, thus 
causing its partial absorption. The growth is more marked peri- 
plmralfy ^n centrally, and so each centrum when removed is seen 
to be deeply concave toward both the head and tail; such a vertebra 
is mken cd as amphicoelous and with one exception is always found 
in fishes which have centra. In the body fish (Teleostei) and mud¬ 
fish (Dipnoi) the vpifobrae are ossified. 

If a vertebra from the tail of a bony fidi like the herring be ex¬ 
amined, it will be seen to have a ventral (haemal) arch surrounding 
the caudal blood-vessels and corresponding to the dorsal or neurid 
arch which is also present. In the anteifor or visceral part of the 
body the haemal arch is split and its two sides spread out deep to 
the muscles and lying between them and the coelom to form the ribs. 
In the elasmobranchs on the other hand the ribs lie among the 
muscles as they do in higher vertebrates, and tlm fact that both 
kinds of ribs are coexistent in the same segments in the interesting 
and archaic Nilotic fish Polyptetus Ucktr shows that they are de¬ 
veloped independently of one another. The sternum is never'found 
in fishes wiu the possible exception of the comb-toothed shark 
(Notidanus). Among the Amphibia the tailed forms (Urodela) have 
amphicoelous vertebrae in embryonic life and ao have some of tbe 


adult salamanders, but usually the intercentral resnnanW oi tbe 
noUNhord are pressed out of existence by the forward growth of 
tbe centrum behind^t, so that in tbe adult each vertebra is only 
concave behind (ppisthocoeloua). In tbe Anuta (frogs and toads), 
on the other hand, the centra ace usually concave forward (procoekms) 
and some of the posterior ones become fused into a kmc delicate 
bone, the nrostyle. The ribs of urodeles have forked vertooral ends 
and are thus attached to the centrum as well as to the neural arch 
of a vertebm; this forking is supposed to be homologous with tbe 
double ribs of Poljmterus already referred to. The sternum as a 
constant structure first appears in amphibians and is more closely 
connected with this shoulder girdle than with the ribs, the ventral 
ends of which, except in the wamander Ncctuius, ate tudimentBry. 
It is not certain whether it is tbe bomologue of the sternum of the 
fish Notidanus, but the subject is discussed by T. J. Harker and 
A. M. Paterson (The Human Sternum, London, 1904, p. 50), and 
still requites further research. It the sternum be regarded as a 
segmental structure or series of segmental structures oorrespondmg 
to the centra of tbe vertebrae there is no reason why 'it should not 
develop independently of the intersegmcntal ribs and, when the ribs 
are suppress^, gain a secondary connexion with the Moulder girdle. 
In Koptilia the centra of the vertebrae ate usually procoelous, 
though there are a few examples, such as the archaic Tuatera lizard 
(Sphenodon), in which the amphicoelous arrangement persists. 
There are several cervical vertebrae instead of one, which is all the 
amphibians have. Tbe odontoid bone is usually separate both from 
the atlas and axis while,_ between the atlas and the skull, there are 
rudiments of an extra intervertebral dorsal structure or pro-atlas 
in some forms such as the crocodile and Sphenodon lizard. Two 
saend vertebrae («'.«. vertebrae articulating with the ilium) are 
generally present instead of the one ol the Amphibia, but th^ are 
not fused together as in mammals. In the tail region haemal arches 
are often found enclosing the caudal artery and vein as they are 
also in urodele amphibians; in some species these are separate and 
are then spoken ol as chevron bones. In the Crocodiha intervertebral 
disks first appear. Bibs are present in the cervical, thoracic and 
lumbar regions, and in-the Cbclonia (tortoises) the cervical ones 
blend with the vertebrae as they do in higher forms. In crocodiles 
a definite vertebrarterial canal is established in the cervical rggion 
which henceforward becomes permanent. The shafts of the rim are 
sometimes all in one piece as m snakes or they may be developed by 
three separate centres as in Sphenodon with intervening joints. 
In these cases dorsal, intermediate and ventral elements to each 
shaft are piesant. In Crocodilia and Sphenodon there are spurs 
from each thoracic rib which overlap the next rib behind and are 
known as uncinate processes ; they are developed in connexion with 
the origin of the external oblique muscle of the abdomen and are 
very constant in birds. The ventral elements of some of the hinder 
ribs are found in the Crocodilia lying loose in the myocommata of 
the rectus and obUquus intemus (inscriptiones tendmeae) and are 
known as abdominal ribs, while the sacral vertebrae articulate with 
the ilium through the intervention of short rods of bme, sometimes 
called pleurapophyses, which are no doubt sacral tfba. ^e stemum 
of reptiles is a broad plate ol cartilage which may be calcified but is 
seldom converted into true bone; it always articulates with tbe 
coracoids (see section Appendicular) anteriorly and with a variable 
number of ribs laterally and posteriorly. It should not be confounded 
with the dagger-shaped interdavicle which, like the clavicles, is a 
membrane broe and overlaps the stemum ventnd!y« It is also 
probable that the interdavicle is morphologically quite distinct 
from the (mistemum, of which vestiges are preaent in nan and 
are referred to above in the section on embrywacy (see fig. ky). In 
birds tbe characteristics are largely reptilian wim some ^cialized 
adaptations to their bipedal locomotion and power'of flight. One 
efiect of this is that the two tme sacral vertebrae b eco m e steBndarily 
fused with the adjacent lumbar, caudal and even thoreefo,-and these 
again fuse with the ihum so that the posterior part of a Ited'a trunk 
is very rigid. The neck, on the other hand, is v«te adteifcle and 
the centra articulate by means of saddle-shaped jemts wbi^ give 
the maximum oi movement combined with strength (see Joikts). 
Tbe caudal vertebrae are fused into a flattened. b(»e, um Afostyte, 
to support the tail feathers. In the fossil bird AHnasopteryx the 
centra are amphicoelous and the long tail baa separate caudal 
vertebrae. The ribs are few and consist of dorsal (vertebral) and 
ventral (Sternal) parts; tbe former almost always have uncinate 
processes. Free cerviem ribs are often present and Archaeopte^ 
possessed abdominal ribs. The sternum is very lai|;e and in flying 
birds (Carinatae) has a median keel (carina) projecting from it, 
while tbe non-flying, ostrich-like birds (Ratitae) have no sucih 
structure. 

In Mammalia the centra articulate by means of the intervertebral 
disks and it is only in this class that the epiphysial plates appear 
thoush these are absent in the Monotremata (duck-mole, ftc.) and 
Siieiua (sea-cows). The cervical vertebrae are wiih a few exceptions 
(twortora add three-toed slqths amd the manatee or sea-cow) sdways 
seven in number, and some, usually ulL of them hsive'. n vertebrate 
terial canal in the transverse process. In some of tike Cetacea they 
are fused together. In the. umithorhynchus odbntoid is a 
separate bone, as it is in many reptiles, but this part includes the 
fa^ts by means of which tbe axis and atlas articulate. The thotsMie 
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vortobrjlu vary from ten in some of the whales and the jjoba armadillo 
to twenty-four in the two-toed sloth, though thirteen or fourteen is 
the commonest number. In the anterior nfirt af the thoracic region 
the spines point backward, while in tM > posterior thoracic and 
lumbar regions they have a forward direction. There is always one 
spine in the posterior thoracic region,' whic]) is vertical, and the 
vertebra whhh bears this is known as the anticlinal vtrltbra. The 




Fro. 8.—Anterior Surface 
of Sikth Corvical Vertebra 
of I>og. 

s Spinous process, 
at Anterior eygapophysis. 
u Verlebrart^ia] canal. 

I Transverse proce.ss. 

I Us costal lamella. 


Fig. g.—Side View of the 
First Lumbar Vertebra of a 
Dog (Cant's /amtliarts). 
s Spinous process, 
m Metapophysis. 
at Anterior eygapophysis. 
pc Posterior zygapophysis. 
a Anapophysis. 
t Transverse (costal) pro- 


lumbar vertebrae vary from two in the Omithorhynchus and some 
of the armadillos to tweuty-unu in the dolphin, tlie average number 
being probably six. Boii the mammillary and accessory tubercles 
(meta- and ana-pophyses) are in some forms greatly enlarged. It 
is usually held that tJie former are morphologrcally muscular pro¬ 
cesses while tlie latter represent the transverse processes of the 
thoracic vertebrae. In the American edentates additional articular 
processes (zygapophyses) are developed, so that these animals are 
sometimes divided from the old-world edentates and spoken of as 
Xenarthra. 

Lying ventral to the intervertebral disks in many mammals 
smaU paired ossicles are occasionally found ; these are called tnler- 
ceutra and are ossificatious in the hypocliordal bar (see subsection 
on embryology). They probably represent tlie places where tlie 
chevron bones or haemal arches would be attached and arc the 
setinl homolugues of the anterior arch of the atlas (si-o fig. lo). 

Boulenger has pointed out tliat 
these iuterceutra, either as 
paired or median ossicles, are 
often found in lizards (P.Z.S., 
i8gi, p. it4). The sacrum con¬ 
sists of ..true sacral vertebrae, 
which directly articulate with 
the sacrum, and false, which are 
caudal vertebrae fused with the 
others to form a single bone. 
There is also reason to beUeve 
that vertebrae which arc 
originally lumbar become 
secondarily included in the 
sacrum because in tlio develop¬ 
ment of mail the pelvis is at 
first attached to the thirtieth 
vertebra, but gradually shifts 
forward until it reaches tlio 
twenty-fifth, twenty-sixth and 
tweuty-scventli; the twenty- 
fifth or first sacral vertebra has, 
however, a frequent tendency to 
revert to the lumbar typo and 
i- r 'n mV, a . , sometimes may do so on one 

the other. A. 

™ ' vA Paterson, on the otlier hand. 

^"'8* forward evidence to 
Vertebral prove tliat the human sacrum 
Columfi. o, a, a, Intercentra. undergoes a backward rather 

/c • A-A r, r A,. M “■ forward shifting 

{Scunhf. Trans. R. Dublin .Society, vol. v., ser. u p. ija). Taking 
the vertebrae which fuse together as an arbitrary aefim'fmM of the 
sacrum, we find that the number may vary from one in CercopUhecus 
»a/a$ to thirteen iq some of the armadillos, and, if the Cetacea are 

included, seventeen dPi the botUe-noaed dolphin. Tutaiopa tour 

•seems to be aboift the average of sacral vertewae in tlie mammalian 
class and of these one or two are true sacral. In some of the E^tata 
the txaterior sagral vertebrae arc fused with the iscliium, in otlier 
words tlie great .sacro-sciatic ligament is ossified. The lateral 




Fig, II. —Anterior Surface of 
Fourth Caudal Vertebra ot Por¬ 
poise (Phocaena communis), 
s Spinous process. 

»» Metapophysis. 
t Transverse process. 
h Chevron bone. 
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centres of ossification which form the articular surface for the ilium 
probably represent rib elements. The caudal or teii vertebrae vary 
from none at all in the bat Megaderma to forty-nine in the pangolin 
(Manis macrura). The anterior ones are remarkable fur usually 
having chevron bones (sha^d like a V) on the ventral surface of the 
intercenti»l articulation, ^ese protect the caudal vessels and give 
attachment to ttie ventral tail muscles. The ribs in mammals 
correspond in number to the 
thoracic vertebrae. In Inono- 
tremes the three ports of the 
rib (dorsal, intermediate and 
ventral) already noticed in the 
reptiles are found, bilt usually 
tlie iiitennediate part is sup¬ 
pressed. The ventral part 
generally remains cartilaginous 
as it does in mau though 
sometimee it ossifies as in the 
ai'inadillus. In the typical 
pronograde mammals the shape 
of the ribs differs from that of 
the higher Primates and man: 
they are so curved that the 
dorso - ventral diameter of the 
thorax is gimtet tlian the 
trirnsversc wme in the higher 
Ihrimalcs tlie thorax is broader 
from side to side than it is 
dorso-ventrally. In this resjiect 
the bats agree with man and 
the lemurs with the pronugrade 
mammals. 

Ill some whales the first rib 
articulates by an apparently 
double head with two verte¬ 
brae; this is probably the result of a cervical rib joining it 
a little way from the vertebral column, and the result is 
homologous with those cases in man in which a cervical rib joins 
the first thoracic as it sometimes does. In the toothed whales, of 
which the porpoise is an example, the more posterior ribs lose their 
heads and necks and only articulate with the transverse processes. 
Ihe sternum of mammals typically consists of from seven to nine 
narrow segments or stemebrae, the first of which (prestenium) is 
often broader than tliose behind. As a rule the second rib aificulatea 
wiUi the interval between tlie first and second pieces, but sometimes, 
as iu the gibbon, it is the tliird rib which does so. When this is the, 
case, as it sometimes is in man, tlie fir-st two stemebrae have pro¬ 
bably fused (see A. Keith, Joum. A not. and Phys. xxx. 275). The 
s^mental character of the separate stemebrae contrasts strongly 
with the intersegmental of the ribs. When Uic pectoralis. major 
muscle is largely devclopfid, as in the mole and bats, th^sfemufii, 
especially the prestomum, develops a keel as in birds. In the 
toothed whales there is usually a cleft or perforation throughout life 
between the two lateral halves of the sternum. In the whhlobone 
whales tlie mesostenium is suppressed and consequently only &e 
first ribs reach the ster- 
iium; tikis is of great 
interest when the 
oblique position of the 
diaphragm (see art. 

Diaphragm) in these 
animals is remembered, 
and makes one suspect 
that the development 
of the sternum in mam¬ 
mals is dependent or. 
and subservient to the 
attachment of tlie dia¬ 
phragm. The broad¬ 
ened thorax of tlie 
anthropumoiplia is ac¬ 
companied by a broad¬ 
ened sternim and'the 
stemebrae of the 
mesostemum fuse to- 
gidhcr early, tliough in 
1 lie orang they not only 
lumain separate but 

ta*—Stwmum and strongly ossified 
stenial Kibs of Great Armadillo (FWodo* 

presra^d by small ossicles wliich occasionally occur in mau, while in 
tee Omithorhynchus and the tapir there is a separate boue in front 
(cerfialad) of the prestemum which in the fonner animal is distinct 
at first from the interclavicle, and this probably represents the 
epistOTum, though it was eaUed by W. K. Parker by the noncom¬ 
mittal name of prposUon. 

For further details and literature see S. H. Reynolds, The Verte¬ 
brate Skeleton (Cambridge, 1897); W. H. Flower and H., Gadow 
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Ositotogy oi the Mammalia (X/tadon, 1885) j H. Wiodersheim, 
Comparalive Anatomy ojf yeritirales, adapted and tianslated by 
W. N. Parker (London, 1907); R. Wtedorshoim and G. Howes, The 
Sintciure of Man (London, 1897); C. Gegenbaur, Vmgltich. Anal, 
tier Wirbeltme, Band i. (Leipzig, 1901). 

Appendicular, 

The boay framework of the two appenda^ or extremities, 
as the upper and lower limbs are called, is built up on the same 
plan in both. Each consists of a limb girdle (shoulder and hip 
girdles) connecting it with the axial skdeton, a proximal singl ' 
bone segment (htperus, femur), a distal double bone segraeiU 
(radius, ulna; tibia, fibula), the liand and foot segments (carpus, 
metacarpus; tarsus, metatarsus) and the digits (phalanges). 
It should be understood tliat in the following descriptions the 
terms internal and external are used in relation to the mid-line 
of the body and not to that of the limb. 

The upper limb in man may be subdivided into a proximal part or 
shoulder, a distal part or hand, and an intermediate slioit, which 
y consists of an upper arm or bracMum, and a forearm or 

llmi. ante-brachium. In each of these subdivisions certain 
bones arc iuund : in the shoulder, the clavicle and scapula; 
in the upper arm, the humerus; in the forearm, file radius and 
uina, the Iwne of the upper arm in man being longer than the bones 

of tteforearm; in 
* the hand, the car¬ 

pal and metacar¬ 
pal bones and tire 
phalanges. The 
scapula and 
clavicle together 
form an imperfect 
bony arch, the 
-5—-i, Scapular Arch or 

Flo. 13.—Diagrammatic Section to represent Shoulder Girdle; 
the Relations of the Shoulder Girdle to the (the shaft and 
Trunk. Imd form a free 

V A thoracic vertebra. Q The clavicle. divergent Ap- 
C A rib. M The meniscus at pondage. ^ The 

St The sternum. its sternal end. shoulder girdle is 

Sc The scapula. H The humerus. the direct medium 

Or The coracoid. connexion be¬ 

tween the axial 

skeleton and the divergent part of the limb; its anterior segment, 
the clavi(^, articulates with the upper end of the .sternum, whilst 
its posterior segment, the scapula, approaches, but does not reach, 
the dorsal spines. 

The clavicle, or collar bone (fig. 14), is an elongated bone which 
extends from the upper end of fee sternum horizontally outward, 
C/aWete. ^ articulato with the acromion process of the scapula. 

It presents a strong sigmoidal curve, which is associated 
with the transverse and horizontal direction of the axis of the human 
shoulder. It is slender in the female, but powerful in muscular 
males; its sternal end thick and somewhat triangular; its acromial 
end, flattened from above downward, has an 01^ articular surface 
for the acromion. Its riiaft has four surfaces for the attehment 
of muscles; and strong hgaments connecting it with the coracoid, 
is attached to toe under surface, near the onto end, wl^t near too 
inner a strong Ugament passes between it and toe first rib. 

The scapuhi, or shoulder blade (fig. 14), is toe most important 
bone of the shoulder girdle, and is present in all mammals. It lies 
Saaanta. upper and back part of the wall of toe chest, 

reachu^ from toe second to toe seventh rib. Its form is 
plate-like and triangular, with tozee surfaces, three borders, and 
three angles. Ite costal or ventral surface is in relation to toe lilw, 
from winch it is separated by certain muscles: one, called sub- 
scapularis, arises from toe surface itself, which is often termed 
subscapular fossa. The dorsum or back 01 toe scapula is traversed 
from behind forward by a prominent spine, which nes in toe proper 
axis of toe scapula, and subdivides this aspect of the bone into a 
surface above toe .spine, toe mpra-spinous fossa, and one below the 
spine, the infra-spinous fossa. The spine arches forward to end in 
a broad flattened process, toe acromion, which has an oval articular 
surface for the clavicle; bbtli spine and acromion are largely de¬ 
veloped in llus human scapula in correlation wth the groat sue of 
the tmpezius and deltoid muscles, which are concerned in toe 
elevation ud abduction of toe upper limb. The borders of toe 
scapula, directed upward, backwara, and downward, give attach¬ 
ment to seveml muscles. The angles are inferior, antero-superior, 
md postero-superior. The atitero-superior is the most important; 
it is truncated, and has a large, shallow, oval. Smooth surface, toe 
glanoid fossa, for articulation with the hiimenis, to form the shoulder 
joint. Overhanging the glenoid fossa is a curved beak-Wte process, 
the eoratoU, which is of importance aS cbrrespondlrig 'wilth the 
separate coracoid bone of monotremes,'birds and reptiles.’''The line 
of demarcation between it and the scapula proper is marked on toe 
upper border of to" scapula by the snpra-scapnmr notch. 


The humerus, or bone of the upper arm (fig. 14), is a lodt bone, 
and eSnsists of a shaft and two extremities. The upper extremity 
possesses a convex aplierqidal smooth surface, the Mod, „ 
for articulation with the ^enoid fossa of the scapula; it 
is surrounded by a narrow constriotSd wseA, and where the neck 
and shaft become continuous with each other, two processes or 
tuberosities are found, to which are attached the rotator muscles 
arising from the scapular fossae. Between the tuberosities is a 
groove in which the long tendon of the biceps rests. A fine drawn 
through the head of the humerus perpen¬ 
dicular to the middle of Its articular 
surface, forms with the axis of the shaft 
of too bone an angle of 40°. The shaft 
of the humerus is triangular in section 
above, but flattened and expanded 
below; about mid-way down the outer 
surface is a rough ridge for the insertion 
of the deltoid muscle, and on the inner 
surface another rough mark for the 
insertion of the coraco brachialis. A 
shallow groove winds round the back of 
the bone, in which toe musculo-spiral 
nerve is lodged. The lower extremity 
of toe humerus consists of an articular 
and anon-articular portion. Thcarticular 
has a small head or capitellum externally 
for the radius, and a pulley or trochlea 
internally for toe movements of toe nliia 
in flexion and extension of the limb. 

The non-articular part has a projection 
both on its inner and outer aspect; Uiese 
are known as toe internal and external 
condyles, and of these toe internal is the 
more praminent; each is surmounted by 
a supracondylar ridge, and toe intern^ 
condyle and ridge attach the muscles 
passing to the flexor surface of tlve fore¬ 
arm, while toe external are- for those 
passing to toe extensor surface. 

A small, downwardly directed, hook¬ 
like process of bone is occasionally 
found above the internal condyle and 
is too vestige of toe supracondymr fora¬ 
men found in so many of toe lower 
animals (see below Comparative Anatomy). 

Before describing the two bones of toe 
forearm, the range of movement which 
can take place between them should be 
noticed. In one position, which Is called 
supine, they lie parallel to each other, 
the radius being the more external bone, " if' 

and toe palm of the hand being directed piQ, 14._phe' Appen- 

forward; in the other or prone position dlcular Skeleton ol’^the 
the radius crosses obliquely in front of Left Upper Limb, 
toe ulna, and the palm of toe hand is ri nXiri. 
directed backward. Kot only toe bones g. g-onula' 
of the forearm, but those of the hand Acromion nroe89.4 > 

Cr Co^^?roce..-.,ol 

The radius (fig. 14) is the outer bone of « 
the forearm, and like lOl long bones « 
possesses a shaft and two ex- n Ulna' 

tremities. The upper extremity **"••0 Ppp<;site toe eight 
or head has a toallow, smooth cup for “ 

moving on the capitellum of tlie bumefus'; ||w ^ 

the outer margin of the cup is 'also “ 
smooth, for articulation with the ulna p ''poUex oStoniSh* 
and orbicular ligament; below the cup index’ 
is a constricted neeh, and immediately jjl Middlm 
below toe neck a tuberosity for toe in- iv Eine 
aertion of the biceps. The shaft of the y ' finker 

bone possesses three surfaces for the ' * ’ 

attachment of muscles, and a sharp inner boeder for the in¬ 
terosseous membrane. The lower end of the boae- is :muoh 
broader than the upper, and is marked posteriorly by grooves 
for too lodgment of tendons passing to toe back of the lutfid: 
from its outer border a pointed styloid process project^ down¬ 
ward; its inner border um a smooth shallow fossa (the, gig- 
mold cavity of toe radius) for articulation with the ulna,; and 
its broad lower surface is smooth and concave, for articu¬ 
lation -wito the scaphoid and semilunar bones of the wrist. 

The ulna (fig. 14) is also a long bone. Its upper end is subdivided 
into'two strong processes by a deep fossa, the greater sigmoid cagity, 
which'possesses ■ smooth surface for-articulation with 
the trochlea of toe'humerua. The anterior or coroHOMi 
prOoesS'is rough in front for the insertion of the botphlsdis oiitkifis, 
whilst the posterior or eleeranon process gives insectienito thelorge 
triceps 'fttuscle of the upplsr arm. Immediately ibdow the outer 
bordet 'Of the great tigtt^d ckVity is the smalfiteinioid cavity tor 
articulation with the side Of toe head of the cadtiie. Tte shaft ot 
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tho boAa has three surfacra for the attachment of muscles, and a 
sharp outer border for the interosseous membrane. The lower end, 
much smaller than the upper, has a pointed icij'lord process and a 
smooth articular mirfaoe, the outer portion of which is for the lower 
end -oi the radius, the Iwer part for moving on a cartilage of the 
wrist joint called the triangular hbro-cartilage. 

The hand consists of the carpus a: wrist, of the metacarpus or 
palm, and of the free digits, the thumb and four fingers. Anatomists 
„ . describe it with the palm turned to the front, and with its 

axis in line with the axis of the forearm. 

The carpal or wrist bones (fig. 14) are eight in number and small 
in sire; they are arranged in two rows, a proximal ,—».s. a row 
CMnm forearm,—consisting of the scaphoid, semilunar, 

^ ^ ■ cuneiform and pisiform; and a distal, — i.e. a row next 
the bones of the palm,—consisting of a trapezium, trapezoid, os 
magnum and unciform; the bones in each row being named in the 
order they ore.met wiU, from the radial or outer to the ulnar er 
inner side of the wrist. It is unnecessary to give a separate de¬ 
scription of each bone. Except the pisiform or pea-shaped bone, 
which articulates with the front of the cuneiform, each carpal bone 
is short and irregularly cuboidal in shape; its anterior (or palmar) 
surface and its posterior (or dorsal) being rough, for the attachment 
of hgaments; its superior and inferior surfaces being invariably 
smooth, for articulation with adjacent bones ; whilst the inner and 
outer surfaces are also smooth, for articulation, except the outer 
surfaces of the scaphoid and trapezium (the two external bones of 
the carpus), and the inner surfaces of the cuneiform and unciform 
(the two intinnal bones). Occasionally extra bones are found, but 
they are apparently the remnants of cartilaginous elements found in 
the hand of the early embryo (see G. ThUenins, Morph. Arbeilen, 
V., 1896). 

The metacarpal bones, or bones of the palm of the hand, are five 
in number (fig. 14). They are miniature long bones, and each 
possesses a. shaft and two extremities. The metacarpal of the 
thumb is tlM shortest, and diverges outward from the rest; its 
carpal extremity is saddle-shaped, for articulation with the trapezium; 
its shaft is somewhat compressed, and its phalangeal end is smooth 
and rounded, for the first phalanx of the thumb. The four other 
metacar^ bones belong to tl'c four fingers; they are almost parallel 
to each o&er, and diminish in size from the second to the fifth. 
Their cai^ ends articulate with the trapezoid, os magnum and 
uncifonn: their shafts are three-sided: their phalangeal ends 
urticulate with the proximal,pbalanges of the fingers. 

The num^ of digits in hand is five. They are distinguished 
by the names of poUex or^./fj^umb, index, medius, annulsBs and 
minim us. Theii„f|k|^ton consists of fourteen bones. 


DIgItx, 


nam^ p 


lawsrooiu, 
Umh. 


turn) forms 

side of the aacru^^|; 

eil) 'iJicoqqi. 
.esiiiid 


_ gM'Which the thumb has two, and each 
of the four fingijrs' three. T# iphalanx next the metacarpal bone is 
the proximaL tiut which nail, the terminal or ungual 

phalLiz, whilst the intermedi^ibpne is the middle phalanx. Each 
13 a mi^tuft long bone, tgro articular extremities and an 
intermem^ tgrininal phalanges, which have an 

aiticu]^,j(i)m^o^|j[ ,K,tMniIlsq’<»inal ends, the distal end being 
ronnded,,^))^ AUgface for the lodgment of the 

nail. j I , rti blind 'niJ 

The iNrERTO^w'F^LVic IiOIver Limb, consists of 

"t, ISilteitaJii^art ofeisnt,and an intermediate 
jiach part has its 
leton ^hc tbigh-bi»Min, 4 S)an being longer 
(osinnomina- 

■ie«Bi#e,v»iWchiMti9Bl(it«7|ielpnd with the 
:hes forwirdfenastisutete wii^he opposite 
llMHW^nbaiie a.t the 
lo) fjlll iljouill^ p»W«ii.i^ffliBhy»iS’ It 
^ iiiSIltteidWMtirinedium 

:il oiiCoi^aJSiOnTlietween 
<tl»9.1Bl^;8l«eiet(a!kanU 
'Jil ; tl»iiiS^)«ft„,ia8|}iiofqot, 
Juij. ifomic'Miu tree 

Ilf loi 'iii.MHdwprgc4(i>j>i>p^a«»'» 
‘jifj 1.1 iii.ii.’ •■iiT .iirJwRP isnoisiiwitBw*-, 

■ult lol il'MJil llJr* or, MiiSi 

-t(tToii)iaoi.Dtalgt«jninsitic sscSiltn to ispse-.f^iSiiiUTflgilte/iifJSiteT. 
stert'ithw rsIMibntil^ M»e I Pelvic •«il-dlario 

thscPnmtoJ yimiTiiRuti i.'./Iimh bm. lateralisad wfeswp 

If’'Hreffittii.'" 1 rt'i'ioiq Ii'iiniofi 1 . Ofjthfljpriyjg, fn 

pt'ThV^o‘r^^c p^‘intl4WgnnJiraMt‘eiVjif^^ WB^tsipf 

rniii iio)Jjiaii,)iTj). iiii (i iiiliwi^IrtliUgiliivlpplppiBi 

feOTBn’^*'dioom. .m ‘(jgltdpntxSinfw^gliiVpitSi 
• Jell// -ulJ li< .-iiitKi ijiiiiibitrv. Inn. 

yearAsttna zifigla haapi , aihossribOglHbfXHWDKei e 

linspifOasaKpn a<p;.4bei tir»i te*«S >rw >prnMlia’fWft-.'«i^t)iWir^/Aataii 
stiifiacacafiitlMitonS)iwhis))jadg«atthalifW>i(i^ji£mtffif^ 
bimisdhito hipH««»t.)dOne-fiftla#A(th>«ri»iJk)i%iJMrfeW Wj 
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downward. Below the acetabulum is a large hole, the obturator or 
thyroid foramen, which is bounded by the ischium and pubes; 
behind and above the acetabulum is the deep saaiic notch, which 
is .bounded by the ischium and ilium, and below this is the small 
sciatic notch. 

The ilium (fig. 16) in man is a broad platc-Uke bone, the lower end 
of which aids in forming the acetabulum, while the upper end forms 
the iliac crest, which, in man, in 
conformity with the general expan¬ 
sion of the bone, is elongated into 
the sinuous crest of the ilium. Tliis 
crest is of great importance, for it 
affords attachment to the broad 
muscles which form the wall of the 
abdominal cavity. One surface of 
the ilium is external, and marked by 
curved lines which subdivide it into 
areas for the origin of the muscles 
of the buttock; another surface is 
anterior, and hollowed out to give 
origin to the iliacua muscle; tlie 
third, or internal, surface articulates 
posteriorly with the sacrum, whilst 
anteriorly it forms a part of the wall 
of the trae pelvis. The external is 
.separated from the anterior surface 
by a border which joins the anterior 
end of the crest, where it forms a 
process, the anterior superior spine. 

About the middle of this border is 
the anterior inferior spine. Between 
the external and internal surfaces is 
a border on which are found the 
posterior superior and inferior spinss; 
between the anterior and internal 
surfaces is the ilio-pectineal line, 
which forms part of the line of 
separation between the true and 
false pelvis. 

The pubis (fig. 16) is also a three- 
sided, prismatic, rod-like bone, the 
f uud^ental form of which pabte. 

is obscured by the modi¬ 
fication in shape of its inner end. In 
human anatomy it is customary to 
regard it as consisting of a body and 
of two branches, an upper and a 
lower ramus. 

The upper ramus runs downward, 
forward and inward from the aceta¬ 
bulum to the body of the pubis, which 
is a plate of bone placed nearl^yhori- 
zoniMy in the upright position of 

the subject and articulating with its i6,_The Appendicular 

fcUow of the opposite side at the skeleton of the Left Lower 
symphysis pubis (see Joints). Pro- Lj^ib 
jecting forward from the junction of .. 
the body and upper ramus is the i* 

f.■'> S? " 

tinea! line, already mentioned, may _ none, 

be traced.’ ^ 

The lower ramus is really more 
horizontal than the upper (which “ i»n»' 
used to be called the horizontal 
ramus), and runs backward and 
outward from the body to meet the 
ramus of the ischium and so form the 

"‘ffitoWum (fig. 16), like the ilium 

« Halto or great toe. 

SLi •"‘‘turn. II. Second, 

rod* One extrenuty (tne **» 

upper) completes the acetabulum, 

Yinilst the lower forms the large „ ' p;f«, ' 
pjronuncnce, or tuber ischii. The 
surfaces of the bone are internal or 
' antero-extemal, and postero- 

Cfffrnal. The pelvic and ^stero- 
nal surfaces are separated from 

i other by a shiup border, on 
h is seen the isehitu spine. The 
c and antero-extemal surfaces are separated by a border, 
h forms a part of the boundary-of the obturator foramen; but 
tharmargin between the antero- and poatero^extemal surfa^ is 
i^iy marked. The tuberositv, a thick, rough and strong process, 
(^yys origin to several powerful muscles: <m it the body re^ in the 
s^^^ipg posture; a flattened ramus ascends from it to join the lower 
oi the pubis, and completes both the pubic arch and thr 
margin of the lAiturator foramea. 



Fb Fibula. 

Tr Opposite the seven tarsal 
rones. 

C Os calcis, farming promi¬ 
nence of heel. 


or little toe. The 
dotted line HH repre¬ 
sents tjie horizontal 

E lane, whilst the dotted 
no V is In line with 
the vertical axis of the 
spine. 
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By tlie articulation’of the two innominate bones with each other 
in front at the pubic symphysis, and with the sides of the sacrum 
P«fWs. behind, the osseous w^ls of the cavity of the Pelvis are 
formed. This cavity is subdivided into a false and a true 
pelvis. The false pelvis lies between the expanded wing-like portiims 
of the two ilia. The true pelvis lies below the two iiio.pectiacal lines 
and the base of the sacrum, which surround the upper orihee or brim 
ol tlie true mlvis, or pelvic inlet; whilst its lower orihee or outlet is 
iHinndod bemnd by the coccyx, laterally by the ischial tuberosities, 
ami in front by the pubic arch. In the erect attitude the pelvis is 
so inclined that the plane of the brim forms with the horizontal 
plane an angle of from Oo” to (>5°. The axis of the cavity is curved, 
and is rep^resented by a line dropped perpendicularly from the planes 
of the mim, the cavity and the outlet; at tlie brim it is directed 
downward and backward, at the outlet downward and a little for¬ 
ward. Owing to the inclination of the pelvis, the base of the sacrum 
is nearly 4 in. higher than the upper border of the pubic symphysis. 
The female pelvis is distinguished from the male by certain sexual 
characters. The bones are more slender, the ridges and processes 
for muscular attachment more feeble, the breadth and capacity 
greater, the depth less, giving the greater breadth to the hips of a 
woman; the mlet more nearly circnlar, the pubic arch wider, 
the distance between the tuberosities greater, and the aceta¬ 
bulum smaller in the female than in the m^e. The greater capacity 
of the woman's over the man's pelvis is to afiord meater room for 
the expansion of the uterus during pregnancy, and for the expulsion 
of the child at the time of birtli. 

The femur or thigh-bone (fig. t6) is the longest bone in the body, 
and consists of a shaft and two extremities. The upper extremity 
Ptmar. ^ smooth hemispherical surface, in wUch an 

oval roughened fossa, for the attachment of the Uga- 
mentum teres of tlie hip, is found; from tlie head a strong elongaM 
neoh passes downward and outward to join the upper end (3 the 
■ shaft; theplaceofjunctioniamarkcdbytwoprocessesortrochanters: 
to the cxtirnal or great trochanter are attached many muscles; ilie 
internal or lesser trochanter gives attachment to the psoas and iliacus. 
A line drawn through the axis of the head and neck forms with a 
vertical line drawn through the shaft an angle of 30° ; in a woman 
this angle is a little less obtuse than in a man, and the obliquity of tlie 
shaft of the femur is slightlp greater in the former than in the latter. 
The shaft is almost cylmdncid about its centre, but esepanded atmve 
and below; its front and sides give origin to the extensor muscles 
of the leg; behind there is a rough ridge, which, though called linea 
aspera, is really a narrow surface and not a line ; it gives attachment 
to several muscles. The lower end of the bone presents a large 
smooth articular surface lor the knee-joint, the anterior portion of 
which forms a trochlea or pulley for the movements of the patella, 
whilst the lower and post^or part is sub^vided into two convex 
condyles by a deep fossa which gives attachment to the crucial 
hgaments of the knee. The inner and outer surfaces of this end of 
the bone are rough, for the attachment of muscles and the lateral 
hgaments of the knee. 

The femur constitutes usually about 0’*75 of the individual 
stature ; but this proportion is not constant, as this bone forms a 
larger element in the stature of a tall than of a short man. The 
human femur presents also a concave popliteal surface, thus differing 
from that of Pithecanthropus, whose popliteal surface is convex. 
In the bones of some races the dorsal n<^e of the thigh-bone (linea 
aspera) projects as a prominent crest causing the bone to appear 
•' pilastered," a condition the amount of which is indicated by the 
increased relative length of the Sagittal to the coronal diameter of 
the bone. PilMtering, though characteristic of lower and primitive 
races of man, is never found in the anthropoids. The upper third 
of the femur in some races is sagittally flattened, a condition which 
is called platymeria. Its degree is Indicated by the excess of the 
coronal over the sagittal diameter in this region. 

The patella or knee-pan (fig. 16) is a small triangular flattened 
bone developed in the tendon of the great extensor muscles of the 
Patatim ^8’ anterior surface and sides are rough, for the 
.attachment of the fibres of that tendon; its posterior 
surface is smooth, and enters into the formation of the kn^ 
joint. 

Between ihe two bones of the leg there are no movements of 
pronaUqn and supination as between the two bones of the forearm. 
The tibia and fibula are fixed in position; the fibula is always 
external, ^e tibia internal. 

'The tibia or shin-bone (fig. 16] is the larger and more important 
of the two bones of the leg; the femur moves and rests upon its 
riuM. upper end, and down it the weight of the body in the 
erect position is transmitted to the loot Except the 
femur, it is the longest bone of the skeleton, and consists of a sbjsft 
and two extremities. The upper extremity is broad, and is expah^d 
into two Meroslties, the external of which has a slnall articular 
facet inferiorly, for the head of the fibula; iwperiorly, the tuhm'-, 
oslties have two smooth surfaces, for articulation with tiie condyles 
of the femur; they are separated by an intermediate rougb surface, 
from which a shm spine (really a series of elevation^,projects, 
which gives attachments to the interarticular crucial ligMuents and 
semilunar cartllagas of tike knee, and lies opposite the mtercondylar 
fossa of the femur. The shaft of the bone is three-sided ; its inner 


surfMe is Bubentaneous, and forms the shin; its outer and'^ostoiioc 
snrfroes are for the origin of muscles; the anterior border forms 
the sha^ ridge of tHe shsn, and terminates superiorly in a tubercle 
for the insertion of the extensor tendon of the leg; the outer bonier 
of the bone gives attachment to the interosseous membrane of the 
leg. The lower end of the bone, smaller than the upper, is pro¬ 
longed into a broad process, infernal malleolus, which forms the inner 
prominence of the ankle: its under surface is smooth for articulation 
with the astragalus; externally it articulates with the lower end 
of the fibula. 

The libia in most civilized races is triangular in the section of its 
shaft, but in many savage and prehistonc races it is two-edged. 
The .condition is named platycnemia, and is indicated by the pro¬ 
portion^ excess of the s^ttal over the coronal diameter. The 
foetal tibia has its head slightly bent backward with regard to the 
shaft, a condition which usually disappears m the adult, but which 
is shown in the prehistoric tibiae found in the cav* of Spy. In 
races that squat on thedr heels the front margin of the lower end of 
the tibia is marked by a small articnlar facet for the nook of the 
astragalus. 

The fibula, or splint-bone of the leg (fig. 16), is a slender long bone 
with a shaft and two extremities. The upper end or head artinulates 
with the outer tuberosity of the tibia. 'The shaft is four- , 

sided, ud roughened for the origins the muscles. "»»*•• 
Separating the anterior from the internal surface is a slender ridge 
for the attachment of the interosseous membrane. The lower end 
has a strong process {external malleolus) 
projecting downward to form the outer 
prominence of the ankle, and a smootii 
inner surface for articulation with the 
astragalus, above which is a rough surface 
for the attachment of ligaments which 
bind together the tibia and fibula. 

The foot consists of tlie tarsus, the 
metatarsus and the five free digits or 
toes. The human foot ig placed „ 
in the prone position, with the Pent, 
sole or plantar surface in relation to the 
ground; the dorsum or back of the foot 
directed upward; the axis of the foot at 
about a right angle to the axis of the leg; 
and the great toe or hallux, which is tlie 
corresponding digit to the thumb, at the 
inner border of the foot. The human foot, 
therefore, is a pentadactylous, plantigrade 
foot. 

The bones of the tarsus or ankle (fig. 

16, Tr), are seven in number, and are 
aiTanged in three transverse 
rows—a proximal, next the 
bones of the leg, consisting of the astra¬ 
galus and os calcis, a middle, of the 
scaphoid and a distal next the meta¬ 



tarsus, consisting of the cuboid, ecto-. 
meso- and entixuneifoim. If the tarsal 


Eko. 171—-Bones of fhe. 

right Human Foot • 
T Tarsus. 


0 Caleaneum. 
a Astragalus. 
eb Cuboid. 

M Naidcular. 
e' Internal cuneiiomi. 
e* Middle coneriewi, 
^^xtenial cuaeifilnn. 
The Ids Ite- 
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bones be looked at along with those of 
the metatarsus and toes, tiie bones of the _ 
foot may be arranged in two longitudinal ^ Meti^rsus. 
columns—an outer, consisting of the os ps phahnues 
calcis, enbe^ and the meta&sal bones * - ^ ' 

and phalanges of the fourth and fiftli 
toes; an inner coinnin consisting of tlie 
astragalus, scaphoid, three cuneiform and 
the metatarsal bones and phalanges of the 
first, second and third toes. The tarsal, 
like the caipal bones, are short and, with 
the exception of the cuneiforms which are 
wedg^sliaped, irregularly cuboidal; the 
doitol and plants surfaces.are as a rule numerals, cofefing 
rou^ for laments, but as the astragalus jrom the tibial to the 
is locked in between the bones of the fibularside 
leg and the os calcis, its dorsal and 

plantar surfaces, as well as the dorsum of tbw os calcis, are 
smooth for articulation; similarly, ite lateral surfaces are smooth 
for articulation with the two malleoli. The posterior surface of the 
os calcis projects backward to form the preunineaea of the heel. 
With this excmtion, .toe bones hnve their anterior find posterior 
.surfaces smooth for articulation. Ihelr latenil surfaces W aSo 
articular, except the outer surface of the bs d^s and cuboid, which 
form the outer border; and the inner surfitee (if the os ci2^, 
scaphoid and ento-cuneiform, which form the inher bordqr q( the 
tarsus. Supernumerary bones are' occtufionalhr found as Ih' the 
hand,' ' ■, ''' , ■' ■ ' 

The metatarsal hones luid the {^halongea tif the toes agree tn 
number and general form with thbinetaearpal bones and the phalands 
in the hanoT The bonea of the, peat toe or hallux axfi 
more aaassive than those of theotber digits, and thM.dmt, eaes. 
unlike the thumb or poOex. does not diverge from other digits, 
but lies ahutjst parallel to toem. 

Embryolagy .—The development of the appendicular skeleton 
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l>laoe in bie core of tnesenchyme in the centra of each limb.* This 
substance first becomes changed into cartilage, except perhaps iA the 
case of the clavicle, tliough tltere is at present s<Ano doubt as to how 
much of this bone is chondrified before ossification reaches it. 

The present belief is that, although a deposit of hme salts constitut¬ 
ing the process of calcification may and fie^ueutly does occur in 
cartilage,' true ossification or the orderly disposal of that deposit into 
bony tissue can only take place through the interventioa of osteo¬ 
blasts and osteoclasts, and as these colls are not formed in cartilage 
they must make their way in from the surrounding fibrous tissue 
which constitutes the perichondrium. 

The factors which determine the general shape and proportionate 
size of each limb bone are at work w^e the cartilage is being formed, 
because each future bone has a good cartilagmous model laid down 
befoie ossification begins. Calcification usumly begins at one point 
in each bone, unless that bone be a compound one formed by the 
lusion of two or more elements which were distinct in lower verte¬ 
brate tjpes, as is the case with the os innominatum. 

It is interesting to notice that this centre of calcification, which 
will later on be the centre of ossification, is usually in the middle of 
the shaft of a long bone, or, when a coboidal block of cartilage is 
dealt witfaj as in the case of the carpal and tarsal bones, in that place 
wliich ^ fartiiest away from tlie periphery, and which is likely to bo 
least well nourished. Tliere seems, too, to be a general tendency for 
larger masses of caitUage to begin calcifying before smailer ones. 
Contrasting these facts with the behaviour of tumours, which con tom 
cartilage and which are liable to undergo a process of calcareous 
degeneration tlic present writer is led to suspect that the calcification 
which preoMcs bsaification in cartilage may be a degenerative change 
brought about by ill-nutrition. However this may be, there is little 
doubt that the calcification, once established, acts as an attzaction 
for blood-vessels, which probably bring witli them osteoblasts, and 
the sulMegueat ossification is a process which needs and receives a 
plentefjdS of nourishment After a long bone has reached a 

certaia very often has extra centres of ossification developed 
at itsk^la as wall as at places where important muscles have raised 
lever-Use knobs of cartilage on the modid. These extra centres are 
cal}ed;||t^>s*r,‘ and it is convenient to distinguish three varieties of 
theses pr$Hur» ,epiphyus at tiie joint ends of long bones; (b) 
tracHm.ipiplijys$s, where muscles pull; and (c) ataoistic epiphyse$, 
the aedhuioal causes of which are more remote, but which represeu't 
struoturos of ^^thter impart in the lowlier vertebrates. With regard 
to we ^te$sura '.epiphyses, they form a cap which protects the 
epi^ysttU /fue, or plate of cartil^c, by means of which the bone in- 
creuao fa Itfigib, sro certainly not essential to the growth 

of it bdifa, they often do not appear until the bone has been 

grcifaing,tO* » long time, while in birds they are not found at all. 
The ,traWon epiph>^es are, in the opinion of the writer, originally 
pieces of cartda^ which have the same nature as sesamoid cartilages 
developed in ihe play of a tendon, where it presses against a neigh- 
boBliiigOari^egincns model of a bone, and which, instead of remain¬ 
ing separate nractures throughout life, as is the case with the patella, 
fuse earljr with the model against which they are pulled, and so form 
a knob. Tor practical puiposes the coracoid process of man may be 
regarded os an example 01 an atavistic epiphysis or perhaps of two 
atavistic epiphyses. (For further details ca this subject see the 
writer's paprs on epiphyses. Jour. Anat. ani Phys, vol. xxxvii. 
P-315: voL xxxviii. p. 248; v^ xxxix. p. 402.) 

Turning now to the development of the individual bones of the 
axial skeleton, the clavicle, as has been, mentioned, is partly fibrous, 
and partly cartilaginoas, but the exact proportions axe still imperfectly 

Sternal epiphysis ossifies sbom Primary centre appears about 



From Arthur Thomson, ‘Cunniagham’s Ttxt.Bork 0/Anatomy. 

VlQ, lH .—Ossification of tlie Clavicle. 

known; Its primary centre ia the earliest of all in Bie body to appear, 
while ito sternal epiphysis does not come till the bone is fully grown, 
and 80 can have no eSect on the growth of the bone. It is probably 
one of the atavistic class, and is often regarded as the ■vestige of the 
pncoracpld (sp subsection on ct^paiativc anatomy), though it may 
represent the inter-clavicle, which,, as has been pomted out in tiio 
article on the axial skeleton, is quite distinct from toe ^istemum. 
It sometimes fafls to appear at au. 

The centres lot the scapula are shown in the accompanying figures 
(fig. 19). G. B. Howes retarded toe subcoracoid centre as the 
atavistic cpipljLyais yeptesenti ng the conacoifl ^bone of lower verte- 

> By mescnchyfac is meant that ,part ot the lttesodenn, or middle 
layer of the embryo, in wllich the cells are irr«|Watly scattered in a 
matrix, and are not arranged in definite rdws to Sheets as in the 
coelomic membrane. 


brates, while toe human coracoid he looked upon as the equivalent 
of the epicoracoid. The epiphyses in the vertebral border are ata¬ 
vistic and represent toe supra-scapnlar element (see section below on 
Comparative Anatomy). 

la toe humerus the centre for toe shaft apx>eE^ about toe cighto 
week of foetal life, which is toe usual time tor primary centres. The 
head, trochlea and capitellum have pressure epiphyses, while those 
for toe tuberosities and condyles are of toe traction variety. 

The ulna is a very interesting bone because tliere is no pressure 
epiphysis for its upper end. The upper epiphysis shown in fig. 21 
does not encroach upon the articular surface, but is a pure traction 
epiphy.sis developed in the triceps tendon and serially homologous 
with tlie patella (a sesamoid bone) in the lower limb. 

In the radius there arc two terminal pressure epiphyses and one 
traction ior the insertion of the biceps. 

The carpus ossifies after birth, one centre for each bone occurring 
m tlie following order: us magnum, ii to 12 months; unciform, 12 


Primary ceiarti 
appeuTk abuut 


Acromial centres 
appear «s*t6 ym.*. 
about yrk. 

Secondary centres for 
corouetri appear* 
about end ist year; 


Appears about 
i6*i 7 yrt.; fuses 
about 90 yrn. 


and jn. foetal life, fuse-i about i8 yrs. 


Subcoracoid cmitre 
ppeara lo yrs.; fuaea 
16.17 ytb. 

Appears about 
27 yn.: fusee 
about ao yrs. 




Appears 
i6*t7 yrs. $ 
fuses 
yA. . 


^Appeera yrs. 

, 'fuses eu*a| yrs. 

From Arthur Thomson. Cuuntogham's TtxUBook t(f Anxtmtty 

Scapula at end of First Year. Scapula about the Age of . Puberty. 
Fig. 19. —Ossification of toe Scapula. 


to 14 months; cuueifom, 3 years; semilunar, 5 to 6 years; trap¬ 
ezium, 6 yean; scaphmd, 6 years; trapezoid, 6 to 7 years; pi^form, 
10 to 12 years. 

Up to the third month of foetal life a separate cartilage for toe os 
centralc (see subsection on comparative anatomy) is found, but tois 
later on fuses with the scaphoid. It will be noticed that, broadly 
speaking, the larger cartila^obs masses ossify before the smaller. 

The metacarpal bones have one centre each for the sliaft and one 
epiphysis for toe head, except that for the toumb which has one 
centre for the Shaft and one epiphysis for the proximal end. 

The plialanges develop in the same way that the metacarpal bone 
of the thumb does. 

The 05 innominatum has three primary centres for the ilium, 
ischium and pubis. 

The special centres for the crest of toe ilium are probably a serial 
repetition of those for the vertebral border of the scapula (see fig. 19); 
that for the anterior inferior spine is a purely human traction 
cpiphysu connected with toe use of the strai^t head of toe rectus 
femons iu the upri^t position. The centre for the pubic symphysis 
probably represents the epipubis of ampliibians, while that for the 
tuberosity of the ischium is the hypolschium of reptiles (see sub¬ 
section on comparative anatomy). The most antenor of the epi¬ 
physes in the acetabulum is the os acetabuU of lower mamm^, 
while the occasional one for the spine of tlm pubis is often looked on 
as toe vestige of the marsupial bone of monotremes and marsupials. 
It win thus be seen that many of the secondary centres of the os 
innominatiim ate of the nature of atavistic epiphyses. 

The femur has 'two pressure epiphyses, one for the head and 
another for toe lower end, and two ttiction for the great and small 
trochanters. ' 

‘The cartilaginous patella does not appear until the third month .of 
foetal life, that is well after ,i^ie quadricep-s extensor cruris, in toe 
tendon df which it fs lormfed. Is de^nea. Its ossification begins iii the 
third year. The patSQa is ifauany looked lipon as the largest and 
most imical ekamj^le of a sesamoid bone in the body. 

The tibia has a'pressure epiphysis at eitoer end, but that for the 
upper comes down In froit So as to include a good deal ^f the tubercle. 
In almost any Other mammal, and often in man hims^, it may be 
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a«on that this down-growth is a tractioii developed in the as a little bone at the bade oi the astragalus, known oS the os 

quadriceps tendon bdow tlie patella ana joining the main upper tritofAm. 

epiphysis beiore uniting with tlio diaphysis or shalt. The centre for the salcsgeum appears hi the sixtli month of foetal 

hbula has two pressure epiphyses, the lower of which appears lifei ti^t for the astragalus in the seventh, the cuboid about birth, 

the external, middle and internal cuneiforms 
ki the first and second years, while ^e 
navicular is tlie last to appear in the third 
year. It will be noticed tliat, although 
ossification occurs in the bigger cartilaginotts 
masses earUcst, t.g. calcaneum astragalus 
and cuboid, the large navicular is the last 
cartilage to ossify^'emd this is an exception to 
the general rule wliich is probably caused 
by some factor whi^ we do not at present 
understand. 

The calcaneum has a very definite traction 
epiphysis developed in the insertion of the 
tendo AchWs behind. 

__^ The development of the metatarsal bones 

ri IB and phalanges of the foot is the same as that 

of the band. 

For further details and Uteiature see 
I. P. M’Municb’s Develol>tmtt,o( the Human 
Body (London, 190O) and L>. J. Cunning¬ 
ham’s Text-Book of .dMoMtey (Edinburgh, 
1906). 

Comparative Anatomy .—It is only When the 
class of pieces is reached that paired ap¬ 
pendages found, and tliere are two mam 
tlieories to account for their first occunence. 
The one wluch is at present most_ favoured 
’<ls that in some ancestral fishes two' folds ran 
along the veutro-lateral part of the body, 
like the bilge keels of a boat, wd that these 
joined one anotlicr in the mid-ventral line 

„ ,1. i Ai A behind the cloaca! orifice to form the median 

At birth. About 5 years. About 12 years. About 16 years. caudal fin. Into these folds the segments of 

I'rom Anhur Tlionu.011, Cuiiiiuigliami. Tixt-Book o/Anatomy. body, including myotomes and myocom- 

FiG. 20.—Ossification of the Humerus. mata, ^tended. Later em parts or these 





At liirth. About 5 years. About 12 years. 

I'roiii sVrihur Tlionibuii, Cunningham's Ttxi'Book o/Anatomy. 

Fig. 20.—Ossification of the Humerus. mata, ^tended. 'Later em parts of these 

1 Appears early in and montli foetal life. , 8 Centre for small tuberosity fuses with "dges were suppre^d, but in tte pectoral 

2 For tuberosity, appcttrs 2 to 3 years. other centres about 7 years. pelvic wgions^ey were retained to fom 

3 For heati, appears witliiu first 6 months, 9 Appears about 11 or J2 years. theory was first xc^ 

4 For internal coudyle, appears about 5 ytsars. 10 iul^or epiphysis fuses with shaft about °y ^ open elaboirod 

I For capitellum, appears 2 to 3 ycais. 16 to 17 ycirs. by “ " 

0 Appears about 12 years. ii Superior epiphysis fuses with shaft supported by the fa ct t^t in touw elasmo- 

yCiittres for head and great tuberosity about 25 yekrs. bran^ embyos the Whole length of the folds 

coalesce about 5 years. 12 Fuses with shaft about 17 to 18 years. can be traced. ... 

’’ The second theory is that the limbs are 

first. The general rule with tlie long bones of the extremities is Hiat elaborated gills; this was proposed by C. Gegenbaar, and has 
the epiphysis nearest llie elbow or farthest from the knee is the first lately been supported by Graham Kerr. It is probable tliat the 
to appear and the last to join. The writer accounts lor the neglect limb girtfiss are of later evolution than the skeleton of the fins 


of this rule in the case of the fibula by tile fact that the lower cartil¬ 
aginous end is larger than the upper (see fig. 26). 

In the tarsus the cartilages are at an early stage arranged in three 

Kumii with nhafV about t6 yau* 


tbemselvna. 

In i^ elasisiotwanch fishes (sharks and rays) there is a crescentic 


l^s ffiUi liiaft i6*2o yews 



Aypews abwi 6 }*««» 


Fu^ with shaft soMi^.yefn 

At birth. About IS years., About l6 ya^. 
Fiem Anhur ThomMin, Cunningium'. Text-Berk if Anateimf. 

Fig. si.— The Ossificationol iiie Ulna, i ' ■ 


the astragalus, thou^ sometimes a veiSige of it seems to persist 
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bar of cartilage (pectoral girdle), conciive upward, 'srfal^ girdles Uie 
veh^ and lat^ parts of the body; it is divided .into .a demal 
part (scapula) and a ventral part (precoracoid and oorAcoid) by a 
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facet io^ tho articulation of the fin. This of course is the glenoid I 
_ . cavity. In some forms, e.g. the shark Hcptanchus,•there j 

^J*^*^* is a perforatioii in the ventrakpart ol the bar on each j 
#»«/«. which possibly indicates the division between the j 

precoracoid and coracoid elements. 

In many <4 the bony fish (Teleostei) the outline is obscured by a 
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s8 years 
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reptiles. The pre- and epi-coraocids are aborted, but the coracoids 
are very stroi^. The clavicles and interclavicle unite into a V- 
shaped bar whi^ forms the furcula or “ merrythought'* 

In l^e Mammalia the Monotremata (C)Tnithorh3m<£us and Echidna) 
retain the reptilian arrangement of large coracoids and epicora- 
coids articulating with the sternum, while the clavicles and inter- 
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Fio. 23.—Oaaification oi the limominatc Bone. 

series ot bones wliich connect the girdle with the skull and may be the 
precursors of the clavicle. 

In tire Amphibia the dorsally-placsd scapula (fig. 27, S) has more 
dorsally still a cartUaginous plate, tlie supra-scapula (fig. 27, S.S), 
which may be calcified. The prccoracoid (fig. 27, P.C) and coracoid 
(C) are quite distinct, the focmer bemg in front (cephalad) and over- 
l^d by a dermal btme, the clavicle (Q). The attachment of the 
coracoids to the sternum has been noticed in section Axial of this 
article. Uniting the ventral ends of the precoracoid and coracoid is 
the epicoracoid on each side (fig. 27, E.C). 

In the Reptiiia the same gencial plan is evident, but in the lizards 
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Fig. 25.—Ossification of the Tibia. 

clavicle are also largely developed; the scapula too is more bird¬ 
like in shape than mammalian. In the higher mammals the scapula 
develops a spine and usually an acromial process, and has a triangular 
outline. As long as the forclimb is used for support, the vertebral 
border is the shorte.st of the three, and the long axis of the bone runs 
from tUs border to the glenoid cavity; but when the extremity is 
used for prehension, as in tlie Primates, or for flight, as in the Chir- 
optera, the vertebral border elongates and the distance from it to 
the glenoid cavity decreases so that the long axis is now parallel with 
that of the body instead of being transverae. 

Above the monotremes too the coracoid becomes a mere knob for 
muscles, and no longer articu- _ ., , 

lates with the ^ternum. There 
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Fig. 24.—Ossification of Femur. 

the ventral ends of fte two clavicles are ututed by a median dagger¬ 
like dermal bone, tlie interclauiclt (fig. 27, I.C), which lies on a 
plane superficial to the sternum and epicoiacoids. 

In birds the scapula h8A the shape of a satue blade, and there is a 
radliaentary acromion process, though this is also indicated is some 


lates with the ^temum. There 

IS thus a sudden transition Appear, about - 

from the way in which the 3-4 y'”'' 

forepart of the body is propped J 

up on the forelimbs when the 
coracoid is functional (as in jh 
reptiles) to the way in which it 
is suspended idee a snqtension § W " 

bridge between the two scapulae W 

in pronograde mammals, the ° I W 

serratus ma^us muscles form- el ■ 

ing the chains of the bridge |'~ I ■ 

(see fig. 28). -a I 

The clavicle is often entirely S J 

suppressed in mammals; this V || . ig 

is the case in most of the tg H I ■ 

Ursidae, all the Finnipedia, ^ 11 [JB 

Mania among edentates, the « ■ 

Ceiacea, Sirenia, all Un^iata J ■ OMB 

and some of the Rodentia. It * JB VSjSM 

is complete in all ttie Primates, £ M \V jW 

Chiroptera, Insectivora (except g \j \\ 

Potamogale), many of the < ^ " 

Rodentia, most Edentata, and 
all the Marsupialia except Appear, abnut 

Pciamclea In the Monotre- ““‘I y"" 

mata it is fused with a well- _ ... , . 

developed inteiclavicle, but in abMt*, vMrs 

oth« nmmi^ the inter- At About About 

cUvide 13 either WOTT^d or birth, la years. 16 years. 

Arthur Thomein. Cunningham', 
sternal epmhysis of the clavicle Ttxt-Book o/AnaUmy, 

of the "SWtes. The pre- pto. as.^Ossifioatioa of Rbula. 
coracoid as a distinct structure ot r luuu.. 

entirely disappears, tiioutdi vestiges of it may remain in the 
cartila^otts parts of the wvide. 

The chief modifications of the humerus are the development of the 
ptctoral ridfk, which is large whenever the pectoral muscles are strong, 
and is represented in man by the outer lip of the bicipital groove 
and the tupraetmdylar iforomtHO. In the tuatera lizard (Sphenodon) 
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there are two of these, one on the outer side for the musculo-spiral 
nerve, and one on the inner for the median nerve ; in other bving 
and fossil reptiles one or other of these may be present. 
The three bars bounding these two foramina m Sphenodon 
are sometimes regarded as indications that the humerus 
contains vestiges of three fin rays in its evolution from the fin of the 
fish- In the mammals the intomai supracondylar (entepicondylar) 

foramen is most erratic 
in its appearance and 
disappearance, ve^ lew 
orders being without 
some family or genus 
which shows it. In some 
mammals, e.g. dog, a 
supfotrochUar foramn is 
present just above the 
trochlea; it transmits 
nothing. Epiphyses arc 
found in this, as in 
other long bones, in 
amphibiaas, reptiles and 
mammals, but not in 
birds. 

— _, — . In the tailless am- 

Fig. ay.-Diap^tic ItoFeBento- (Anuta) the 

tion of a Crenerahsed Form of Shoulder .od fn.«H 

Girdle. 

E.C Epicoracoid. 

St Sternum. 

E.S Epi' 



S Scapula. 

C Coracoid. 

G Glenoid cavity. 
Cl Clavicle. 
l.C Interclavicle. 
P.C precoracoid. 


radius and ulnaare fused, 
while in the Urodela 
and reptiles they are 
always mstinct. In some 
lizard (Iguana, Spheuo- 
stemurn (dotted don, &c.) the olecranon 
deep to inter- epiphysis remuns a 
clavicle). distinct sesamoid bone 

just as the patella does, 
and this is also the case in some bats. In the pronograde mammals 
the radius is in a position of permanent pronation, and is a much 
„ „ more important bone than the ulna, which is sometimes 
* suppressed, so that little more than the olecranon process 
remains («.*. horse^ girafie). In the lower Primates the 
ulna articulates dneotly with the cuneiform and (some¬ 
times) pisiform bones, and is not shut ofi from the carpus by a 
meniscus as in man. 

The carpus of the higher vertebrates may be reduced from a gener¬ 
alized type by the fusion or suppression of certain of its elements. 

A perfect generalized type is not known to exist in any 
vertebrate, though it is very closely approached by the 
primitive reptile Sphenodon. In such a type the bones 
are arranged in three rows: proximal, nearest the forearm, middle 
■ • itaC - ' ■ 


and distal There are five bones in the proximal row, which bear the 




Fig. ^ 8 .—Diagrams representing the change of Mechanism in 
supporting the Thorax in the Reptilian (A) and Mammalian (B) 
types of Shoulder Girdle. 

St Sternum. H Humerus. The dotted line 

C Coracoid. represents the aenatus 

, $ Scapula. magnus muscle. 

Tr Section of trunk, 

following names, beginning at the outer or radial side of the wrist; 
(i) RadttUt marginatt (fig. 29, R.M); (a) Radialt (B 1 ; (3) Inter¬ 
medium ( 1 ); (4) Ulnare (U); (^ Vlueure marginale (U.M). In the 
middle row there are two: (i) CetUrale rttdide (C.R): (a) Ceutrale 
uinare (CU).' In the distal row fhere are again five bones, which 
are spoken of as the first, second, third, fourth and fifth dtstoHa. 
Sphenodon has all these bones except the radiale marginale. 

In many of the urodele amphibians, e.g, the salamander and newt 
(Molge), the carpus is very generalised, the only elements wanting 
being the ladiale marginale, ulnare marginale, centrale ulnare and 
distale V. In the tailless forms (Anura), however, it la mace special¬ 
ized , although the radiale marginale it sometimes presentand by some 
morpholDgists is spoken of as the prepoUex. When only four distalia 
ate present it is doubtful whether the fifth ie suppteaeed, or whother 
it hat fused with the fourth. 


* tn the gianjl fialafnander of Jjipan (Megalo-batr;tchus) three 
centralia are sometimes found, so that possibly the generalised 
9^us should have t)iree instead of two of these elmnente in the 
middle row. 


In &e Ksptitia the carpal it often very geneialiaed, ai in'spheno- 
don mid Chelydra (see fig. 30). 

In &e birds the radiala and ulnase are distinct, but Ihe distal bones 
are fused with the metacarpus to form a carpo-metaearpus. In 
Mammalia vatious examples of < fusion and suppression occur. All 
that space will here allow is to attempt to show how 'Um human 
carpus is derived from the generalized type. In man the radiale, 
radiale marginale, and centrale radiale fuse to form the scaphoid; the 
semilunar is the intermedium ; the cuneiform tho ulnare; and the 
pisiform the ulnare marginale. 

The trapezium and trapezoid arc distalia I. and II.; the os 
magnnm dustale III. fused with the centrale ulnare; while distalia 
IV. and V. have either fused to lorm the unciform, or, as some 
bcheve, distale V. has been suppressed. 

In some mammals the radiale marginale is very Urge, e.g. mole and 
elephant, and is regarded os a stage m the evolution of a digit on the 
radial side of the poliex, hence named the prepollex. In the Cam 
jumping hare {Peaetes) this digit is two-jointed and bears, a rudi¬ 
mentary naU. Feebler indicatums of another digit on the ulnar side 
of the (uupa& called the post-minimus, are sometimes seen in relation 
with the pisiform, which is tliezeiere no longer regarded as a sesamoid 
bone, but, with the radiale marginale, as a stage in the progress from 
a pentadactylouB to a heptadactylous manus. The centrale radiale 




Fig. 29.—Diagram 
of a gencnUlzed carpus. 
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of the Right Manus of a 
Water Tortoise (Chelydra 
serpentina). Alter Gegen- 
baur. 
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R Radius. 
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i-S The five bones of tire 
distalrow of the caipus. 
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S ersists as a distinct bone throughout life in many monkeys, as also 
oes the radiale mauginale. 

In the suppression of digits in vertebrates a tegular sequence 
occurs; the poilex is the first to go, then the minimus, index ibid 
amiuUris one after another, so that an animal like the hone, Which 
has only one digit, has lost all except the medius. 

In the mammals the nuniber of the phaUnges nsually corresponds 
with that of man, though m the lower vertebrates they we alien 
much more numerous. 1 i. 

When the extremity is modified to fonn a paddle, as fit Ichthyo¬ 
saurus and the Cetacea, the phalanges are often greatly increased in 
number. 

In the elasmobwch fishes the pelvic girdle is a repetition of the 
pectoral ihou^ it is not quite so well marked. The acetabulum 
corresponds to tire glenoid cavity, and the part of the 
girdle dorsal to this is the ilidm 1 the. ventral pwt, uniting 
with its fellow ia the mid-lin^ is tiie ischio-pubis, the two 
elements .cd which are sometimes separated by a email forainen for 
the pwsage oi a nerve, \yhen this is the case the anterior (cephalic) 
part is the pulus, and is in series with the precoracoid, while , the 
ischiuio (caodad) repeats the coracoid. . ,j '1.:.' 

In Amphibia tiiaconnexioa between the ilium and saorum'beiitnnes 



I are geni . . 

In.the Urodw there is.uaually a Infid 
(cephafod) of the pubes, in the midme, which H 
(see BiibMictiOn on embiTofogy). 
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Fw. 31.—Felvisol Spheiiodon 
Xj»itd. 

A Pubic ■ympbysifs. 

B Ischial symphyBisi. 

C KpipabiB. 

D Hypoischium. 

(The dotted part is cartila¬ 
ginous, the white and darkly 
shaded parts bony.) 


tail: tfce ischia ’usually meet in h ■ventral ischial symphysis, trom 
which a cartilage or bone projects backward to support the aftteito 
Up of the cloacal orifice; this is the hypoimMuih, a structure which is 

traceable' throughout the Verte- 
biata toman (seefig. 31). 

The hypeiscbinm and epipubis 
are parts of a cartilaginous pelvic 
stamum, the former representing 
the rdpmstemum and the latter 
the episteronm of the shoulder 
girdle (see F. G. Parsons, " Epi¬ 
physes of the Pelvis,” J. Anal, and 
Phyt. voL rtxx'vii. p. 315). The 
pubis may or may not f(^ a 
symphysis; occasionally it is 
double and then a pre- and post¬ 
pubis ore recognised. 

In birds the ilium extends for¬ 
ward and backward, and is fused 
with the 'vertcbnd column, as has 
been noticed in section Aaial of 
this article. The ischia and pubes 
do not form a syinphysis except in 
the struthious birds (ostrich and 
rhea). The acetabulum is always 
prorate. 

In mammals the ilium projects 
forward toward the head, and an 
ischio-pubic sy^hysis is common, 
though sometimes it isohly pubic as in man. In Fohtdna among the 
monotreimes the acetabulum is perforate as in birds. In the mono- 
trcmes and rnatsupials part of the external oblique muscle is ossified 
to form the numnpidl bones \ these are sometimes regarded as part 
of the epipubis, moug^ it is more probable that they are merely 
adaptive sven^enings of the external oblique to support the 
traction of the poum. A cotyloid bone (or acetabuii) is usually 
present, at all events in early life, and it often shuts out the pubis 
from taking any part in the formation of the acetabulum. 

The femur is compaiatively a very stable bcme. Sometimes, 
especially in the Odd-toed ungulates (Perissodactyla), the gluteal 
Femur -*^8® forms a large third trochanter, While in most 

* ”' mammals/ though not in ungulates, there are two 

sesamoid bones/ caUsd fabellae, developed in the gastrocnemius 
just above the condyles. 

The patella first appears in the reptiles, though it is not present 
in all of them. Most of the Lacertiha show it as a small sesamoid 
Patella. in tile quadriceps extensor tendon. It is 

present in all birds and mammals, with the exception of 
some bats. In most marsupials it remains cartilaginouB throughout 
life. 

The tibia and fibula fuse in the Annra and also in some mammals 
(e.g. rodents). The fibula is often nearly or quite suppressed in birds 
and mammals, while in birds the tibia fuses with the 
proximal row of tarsal bones, so that tiie ankle joint is 
obliterated and a tibio-tarsus formed. In the.marsupiais 
the upper end of the fibnla is lai^e and may aiticulats with the femur 
in certain positions of the knes, but, as a whole, it reaches its maxi¬ 
mum development in the Carnivora in the aquatic suborder of 
which (Pinnqicdia) it is as large as the tibia. It is curious that the 
only epiphysis which occurs in the long bones of birds is in the head 
of the tibia of the Gallinaceae. 

in the tarsus the bones are arranged on the same generalized plan 
as in the carpus; the proximal row consists of miale marginale, 
Tmreae. *^**Ai«, tnlemudinm, fihulare and pinAare marginale ; the 
middle row as far as we know only contains one centrale, 
while tire distal row has five dislalia. 

It is more difficult to trace the fate of these structures in existing 
vertebrates than it is with the carpal bones. In man the astragalus 
probably contains the tibiale, tibiale marginaie and intenncdlum, 
the latter structure possibly accounting for tiie occasionail os iri- 
gonam, already mentioned m the subsectibn- on embryology. The 
fibulare and fibulare marginale probably form the calcaneum, though 
it is unlikely that the epiphysis at the back of that bone represents 
any integral part of a generalized tarsus. The centrale petsism as the 
navicular, wwe the three cuneiform represent tarsalia t., 11 . and III. 
and.the cuboid tarsalia IV. and V., unless V. is suppressed as some 
believe. Vestiges of a prehallux are found in the Cape jumping hare 
and bther rodents, though they are usually more closely connected 
with the navicular and intMal cimeiform than wi'& me bones of 
the proximal row. The large size of the imllux in man is an adapta- 
tion’to tha elect position. 

Most of the remarks already made about tike metacarpals and 
phalanges'of the hand apply equally to the foot, tiiongh 'there is a 
greater tendOney to reduction 01 digits in the Mnd litpb than ih the 
fore. 

For further details and literature see S. H. Reynolds, Vertebrate 

‘Skeleton (Cambridge, 1897); W, Flower arid H. Gmow, Osteology 
of the Mammalia (Lonihm, 1885); R. Wiedetsbelm, Compar^ve 
Anatomy of Verlekrates, adapted by W. N. Farjter (Lradbn,.'.igdti ; 
C.' GegrnTMWi VetglHch'An'at. ldfr wirbeltiere (M. L.v(Leipzig, iqhi). 
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Viseerat. 

.In the lower vertebrates as well as in the embryo of man, a 
number of cartilaginous or bony arches encircle the mouth and 
pharynx (anterior part of the food tube), just as hoops encircle 
a barrel. There is little doubt that, when they first appeared 
in the history of evolution, all these bars supported gills and 
bounded giU slits, but in all existing types the first arch has been 
modified to surround the mouth and to act as both upper and 
lower jaws, gaining in different animals a more or less complete 
connexion with the cranium or brain-containing part of the 
skuh. The first of these visceral arches, therefore, is known 
as the oral or jaw arch and, as has been shown, the muscles in 
connexion-with it are supplied by the fifth nerve (see Muscular 
System ; and Nerve : Cranial). The second visceral arch is 
Ac hyoid and is accompanied by the sevenA or facial nerve. 
The Aa-d visceral or first branchial arch of most writers has Ae 
ninA or g^osso-pharyngcal for its nerve supply, while Ae arches 
behind this are supph'^ by Ae vagus or tenth nerve. 

It will be seen, on reading Ae subsections devoted to embry¬ 
ology and comparetive anatomy, that in man Ae maxiUa, palate, 
internal pterygoid plate, malar and tympanic bones as well as 
the ear ossicles, mandible, hyoid bone and Ayroid cartilage are 
developed in connexion with Ais visceral skeleton. Of Aese 
tte ear ossicles are described in Ae article Ear, Ae Ayroid 
cartilage in that on Ae Respiratory System, while Ae other 
bones, with Ae exception of Ae hyoid, are treated under the 
head of Skull. It Aerefore only remains to describe here Ae 
hyoid bone of man. 

The hyoid bone, so called from its likeness to the Greek letter v, lies 
in the upper part of the neck in close connexion 'with the root of the 
tongue and just above the thyroid cartilage of the larynx. It con¬ 
sists of a body across the mid-ventral line and a great and small cornu 
on each side (sec fig. 1). 

The body {basihyal) is rectangular wiA its long axis placed hori¬ 
zontally; behind'it is markedly concave both worn above down- 

.1 , 
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Fto. 32.—Hyoid Bone, anterior surface (enlarged). 

ward and from aide 'to side. In front it attaches 
but behind it is smooth and is separated from 
membrane by a bursa. From its upper border this 
downward to the thyroid cartilage. The great cornua [thyrohyals) 
are attached to each side of the body by cartilage until middls life 
and afterwards by bony 'union. They curve upward and backward 
round the side of the tffiatynx and are laterally compress^. To 
their inner surfaces the thyrohyoid membrane is attached, while their 
knob-like ends are connected with the snperior cornua of the Ayroid 
cartilage by Ae lateral Ayrohyoid hfaments. 

The smeiU cornua (ceratokyals) are conical structures about a 
quarter of an inch long attached to Ae upper part of the body at its 
junction wiA Ae great cornua. It is only m late life that they 
become imited wiA the body by bony union, if Aey over do so. At 
their apices Aey are connected WiA the tips of the styloid pro¬ 
cesses by tite long stylohyoid ligaments (epibyala). 

■fiwifiryofegy.—to Ae early embryo (see Mouth and SaUVAHY 
Otaxiis) the manffibular process grow forward on each side of tiie 
slit-like stomatodaeum or primitive mouA, and at lengA join one 
anoAer in Ae mid-ventral line. From Ae proximal part of each of 
Aese another process, Ae maxillary, grows forward (ventrad), only 
mpre slqwly, to blend wiA the f Anto-nasal process. In each of Aese 
^ocesses' cartilage Is' formed in Ae lower vertebiates, which in Ae 
case of the mandible (lower jaw) reaches to the mid-ventral line and 


several muscles, 
Ae thyrohyoid 
membrane runs 
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iomui what is known as 'Meckel's cartilage; bot in the maxillary 
process the stage oi choiuirification is suppressed in man and other 
mammals, and the palato-quadrate cartilaginous bar which is so 
evident in embryo fishes and amphibians is not formed. It will thus 
be seen that bofo the maxillary and mandibular bars ace derivatives 
oi the first visceral arch. In the maxillary process a membrane bone 
IS formed which blends with the sphenoid to lorm the internal 
ptorygoid plate, while in front (ventrad) oi this the upper jaw 
(maxilla) is developed in membrane by several centres. Of these, 
according to the usual description, (i) fonns the body of tlie bone on 
the outer side of the infraorbital canal; (a) forms the body oi the 
bone on the inner side of that canal; (3) forms the nasal process and 
the socket for the canine tooth; (4) makes the posterior three- 
quarters of the palatine process; while (5) and (6) form tlic pre- 
maxiUa, each of the latter contributing a socket for one of the two 
incisor teeth. When tliese premaxillary sutures fail to unite, the de¬ 
formity known as " cleft palate " is produced and this may ocenr 
eitlicr between the lateral incisor and the canine or between the 
central and lateral incisor teeth. The recent researches of Professor 
E. Fawcett point to the conclusion that these centres are not really 
as numerous as is generally tliought. He regards (i) and (s) as a 
single centre which grows up round the infraorbital canal, while the 
premaxilla he finds need not necessarily have two centres. The 
maxilla^ antrum is first developed as an outgrowth from the 
cartilaginous olfactory capsule mto the membranous maxilla, 
though the cartifoge soon disappears. Thespalate bone is developed 
by one centre which is formed m what will be the vertical plate ol 
tliat bone in the membrane, behind the centre or centres for the 
body of the maxilla and at a little later date (see S. Fawcett, Journ. 
Anal, and Phys. vol. 40, p. 400). 

The mandibular or Mrckal's carUlafe is continued up into the 
tympanum whore it joins tlie proximiu end oi the cuitmgc ol the 
second or hyoid arch, and it is from this junction (toomandibular 
•plate) that, according to H. Gadow, Anal. Amnger, Bd. 19, p. 396, 
the malleus and incus bones oi the middle ear are developed (see 
Eab). Between the slender process of the malleus and the region of 
the inferior dental foramen, the cartilage later on disappears and its 
fibrous sheatli forms the tong internal laitnU or ephemmandibular 
ligament (see fig. 33, L.I.L). 

Hitherto each h^ of the lower jaw has been considered to be com¬ 
posed of several distinct skeletal elements, homologous with the 
elements found in the jaws of lower vertebrates. This view is still 
held by Ih-ofessor K. von Bardekben, who contends that there are 
present in the lower jaws of man and mammals six separate elements, 
the os mentals, cotonoid, condyloid, angular, marginal and dentary. 
The researches of B. Hennebeig, Professor & Fawcett and of Dr A. 
Lowe, however, ate so complete and correspond so closely that one 
cannot help believing that the human lower jaw, at all events, is 
ossified from one centre only on each side, which appears in membrane 
near the symph]^ and extends into a stnall part of Meckel’s cartilage 
near the incisor tooth germs. From this eentre, which rapresents the 
dentary of lower vertebrates, the whole adult bony jaw is formed and 
the greater part of Meckel's cartiiage disappears by a process of 
resorption. But, although this bone is mainly membranous, patches 
of cartilage appe^ in the coronoid and condyher processes as weU as 
near the snnphysis and perhaps at the angle. These, however, do 
not ossify by separate centres, but are invaded by the main denta^ 
ossification already described. It seems eyident, therefore, that in 
man the process of ossification is slurred over aluiough some of the 
original elements of the tower vertebrates atb repeated as tefilpora^ 
cartilaginous masses, e.g. coronary, condylar and angulat. (^ E. 
Fawcett, " Thesis for tim Degree or Doctor ol Medicine," Univwcsity 
libr^, Edinburgh, 1906; also A. Lowe, " Dcveliroment of lower 
Jaw in Man," Prae, A>^. Soc. of toe University of Aberdeen, 1903, p. 
59. In the latter paper the literature is reviewed.) 

At birth toe two halves of toe mandible are separate as they are 
torougfaout life in many maminalB (e.g. rodents), but in man they 
join together .about toe end of the firat year. 

It has been stated that within the tympanum the dorsal or proxinfal 
ends of toe first and second visceral arches unite to form the byo- 
mandibular plate from Which, foEowing H. GadoW, toe mdlleus and 
tncttt are derived. The stapes is also probdbty formed from toe 
proximal end of the second or hyoid arch (see 33, Stljiand just 
ventral to this the cartilage of the arch fuses wit^ tlmt of toe periotic 
cap'iUle, .where it is later on ossified as the tympanoAyOl element of toe 
temporal bone (fig. 33, T.H). From this point toe cartilage bedomes 
tree from toe siroll and runs round .the pharynx- untfl it meets its 
feUow of the opposite side in rite mid-ventral line. That .partoi toe 
cartilage which is nearest the skull remains as toe s(yio^yaj, eiemt^ 
(ES- 33 ) S.H) and this later on ossifies to form thq styloid process 
which'fuses With the tympOnohynl between twenty fold twdfitji'-fiye. 
For some distance beyond toe styiohyal elemeittitoe oortfila^i de¬ 
generates info fi-bfous tissue forming the stylohyoid.Ugammei this 
represents toe sjMkyoi element, and oc^onaJJiy inst^ of-d^enefiat- 
ing it oss^es to, form an abnormal bone (fig. 33, E:h).' l^ear toe 
middle line til* ’Oattilage per^ts os the esratohyal eMAmt 'oi'issiisr 
eornn ol the hyoid'bone (fig. 39; <C.H), while'toe imoot ventral pakt, 
where it fuses with its fellow of the oppewite side as well as with toe 
ventral part of thh thfrB dteh, fs the finHayW dr body ofthehyoid bone 

(fig' 33 .B.H). ' 
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The dbmol partof the oartilage of toetoisd aieh iawuiAigj'but its 
latdial part forms the thyrehyal or great cornu oj( ihe’hfoid bene (1^. 
33, Th.H), while atWvenfoal part fuses wito its fellow bf the opposite 
side ns well as with the ventiral part of toe second afoh to form the 
body of tile hyoid bone. Ilfo fourto snd fifth arches only devek^ 
cartilage in their ventiodateral ports and fuse to form toe-thyroid 
cartUsM of the'buyuK (fig. >3, Tb.G) (See Sespiratokv System). 

For further details see J. P. McMurridh, Development of the Human 
Body (igofi); A. Keith, Human Enibryoiogy and Morphology (1905); 
H. Gadow, " Medifications of toe first and second'Visceral Arches," 
Phil. Trans, vol. ifg (1888),.and " The Evolution of toe Auditory 
Ossicles," Anal. Anseiger, Bd. xix. (1901). 

Comparative /f uofowy.—In tlie Amphioxus the pharynx is stifiened 
by chitinous bars which lie between the gill sUtS, -but it is unlikely that 



Fig. 33.—Diagram to show toe fate bf the Visceral Arches in man 
and (with modifications) other mammals. Membrane bones white. 
Cartilage and cartilage bones black. Cartilage which has degenerated 
into ligaments dotted. 

P.M Premaxilla. St Stapea 

Max. Maxilla. T.I' ■" 

Pal. Palate. S.I 

Pt Pterygdifi ^tenqal ptery- E.] 

gold plate). age or bpii*'in stylohyoid 

T.R Tympanic ring (quad- ligament. 

..jraten. ,, C.H Ceratohyal (lesser comn.ol 

Manfi. itand:ible surrounding hyoid bontq.. 

Meclmrscarttlate (black). B.H Basibyal (body of hyoid 
L.I.L Lcfog .internal lateral hga- bone). 

ment. Th.H Thyronyal' (groat cornu of 

M Malleus. hyoid bonp). 

I ■ Incus. ' ‘ nt-C Thytnid cartilage Of fetynx. 

these (uw teally, hOmologoils trito the viscetfil skefoton of higher 
fortfis; though, >n serving the satiib purpose, they are‘certainly 
analogous. , ' 

Among toe CyHoetomata (hags and lamprey*) there Is an arrange¬ 
ment known as toe " branchial basket," which has a taofe super¬ 
ficial positian than the visceral ilthes of fish and probably edrre- 
spofids to toe etetra-branchiaU of toose vertebrates. The oral amd 
hyoid arches are very rudimentary and probkUly''have degenerated 
in consedufolce of the suctorial mbaeof'ndilrishinettt." Inthe Elasmo- 
brancfiSushaAs and ray*) toe vifoeral skeleton WOntirSIy cartilagiH- 
01I*. In tod ifiore primitive typea'sudh as the tSomb-teothed ,*lmrk 
(Notidanus) toe oral arid hyoaf arihes aue quite distinct. Tlte'dral 
atoh consists Of tot hPpfot ja^,' br‘^dfitfd-enM*afs, tartifags, fosid toe 

'4toW 'riv with 

'"Bdtufid these and disitfiet'-frote 
b Of sutpensariuih'eih^ih grticull*- 
i. On'toe other hand, ^ oral Sith 
i^ptotoinal segntottt'bf'toe hynid 
■. “" alar (oral) 

Trr./-:,r^' ^ 


.pdsfimdity fond ato^to tot'^ 
toeitt fotoe h^id airCh. "Soth'ai 
tifoi lb d^ed atddifylic. In toeta$ 
is cqnik'ected yrito 'the aktill"by''tto ~ ^ , 

atoh; Which, mde ft cdnnecteiwth''tofc bybfd and_ 

archra with w skuB,'iS"ciBed toe hvomandlbfilar’j 
t^ tdaus^itorillmiStetiinied^dto'Se. ‘ ''' 

Below toe hyomandibular cartilage the hyoid aCto hias tfto'other 
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Mgoifcuttf, tito cmtUakym latanillr lad tbe btuikyii venttallf where 
itifuees viOt ita ieliow of the cqiposite ekle. Sometimes aa efihyal 
intarvenee betweAh the hyomaadibular And the'ceratohyaL i^hmd 
tbe hyoid arch, ate nsnaUy &ve branchial asches, thoii^ in Hept- 
atichustfaereanasmanyasaevEn. These an divided into a numW 
oi se^entsj and outside these there is often aaother aeriee of arches 
called tiitr»-branokiais which are probably homologaus with the 
branchial basket oi the Cyclostomata. 

The chimaeroid fishes are called Hoiocephali because in them the 
palato^iaadrate bar is iused with the rest of the skull, lu the bony 
ganoids and teloosteans (Teleostomi) the palato-quadrate bar ossifies 
to form the palatine, ecto-, meso* and meta-pterygoids and quadrate 
bones from before backward, while outside these is another row of 
dermal bones formed by the fnmaxiHa, maxilla and fugal or malar. 

In the tower jaw, Meckel's cartilage is ossified at its proximal end 
to form the articular bone, but distally it remains and is partly en¬ 
cased by the dentary, and more posteriorly by the angular, both of 
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-I-ongitudinal and llMtcIji Secifen of the Skull of a Dog 
(Cents familiaris), with and hyoid arch. 
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♦indicates fhepifftof the cranium to “ proimmy the “ one Sdieteon’’menlaoned by Willi^ 


In the Bsptilia the site of the palato-qnadmte bur is surrounded 
by the same scries of bones that are found in the Amphibia, but in 
lizards and chelonians a para^nadrtde bone is found which, according 
to E. Gaupp, is the precursor of the tympanic ring of mammals. 
In the crocodiles the maxilla and palate grow inwards to meet one 
another and so form a hard palate. The mandible has dentary, 
tpleniai, angular, surangular, arlteular and corotmid ossifications and 
in some oases a mento-meckellian as well. 'The quadrate bone with 
which it still articulates is becoming included in the wall of the 
tympanic cavity, and, according to H. Gadow, it is this bone and not 
the par^uadrate which will become the tympanic of mammals. 
The hyoid arch is sometimes suppressed in snakes, but in Sphenodon 
its continuity with the columella or stapes can be demonstrated. 

The branchial skdeton is reduced with the cessation of branchial 
respiration and only the ventral parts of two arches can be seen; 
these unite to form a plate with the hyoid (f>asikyobrancMal} and with 
this the glottlB is closely connected. In birds the morphology of the 
visceral skeleton is on the reptilian plan, and, although the modi¬ 
fications are nnmerous, they are not of special interest in 
elucidating the problems of hnman moiphifiogy. 

In the Mammalia the premaxilla, maxilla, palate and pterygoid 
bones can be seen in connexion with the te^n where the palato- 
q^rate cartilage lay in the lower Vertebrata (see fig. 34). 
The premaxilla bears the incisor teeth, and except in man the 
suture between it and the maxilla is evident on the face if a 
young enough animal be looked at. The maxiUa bears the test 
of the teeth and articulatea laterally with the juged or malar, 
which In its turn articulates posteriorly with the zygomatic pro¬ 
cess oi the squamosal, so mat a zygomatic arch, peculiar to 
mamma l s , is formed. Both the maxilla and palate form the hard 
palate aa in crocodiles, though the pterygoid bone does not do so 
but foses with the rohenoid to form the internal pterygoid plate 
(see fig. 34, Pt). ‘The mandible no longer articulates with the 
msadrate but forms a new articulation, by nteans of 'Ac con¬ 
dyle, with the glenoid canity of tia sfuamosal. and mmiy modern 
morphologists, including the writer, are inclined to agree with 
H. Gadow that the quamte has probably become the tympanic 
bone. In many mammals («.g. Camivoiiq this bone swells out 
to form the bulla tympani. The derivation of the auditory 
ossicles has been discussed in the section on embryology as wuU 
as in tiie article Ear. The presence of a chain of ossicles is 
peculiar to the Marntnalln- 

In many of tire lower mammals (<.g. Ungnlata and Carnivora) 
the hyoid arch is much more completely ossified than it is in 
sum, tympana-, stylo-, tpi-, cerata- and basihyal elements 'sJl 
being bony (see fig. 3a). It is of interest to notice tiiat in tiie 
hares and rabbits the body of the hyoid has oceasioniJly been 
found in two pieces, indicating its derivation from the second 
and third visceral arches. The fourth and fifth arches, which 
form tbe thyroid cartilage in mammals, are considered in the 
article Rbspiraxorv Systbm. 'k > 

For further details see S. H. Reynolds, Tk* Vartebrat* SMeton 
(Cambrid^, 1897); W. Flower, Osteology of the Mammalia 
(London, x88s); R. Wiedersheun, Comparatvue Anatomy of 
Vertebrates, adapted and translated by W. N. Parker (London, 
1907); C. Gegenbanr, Vtrglsich. Anat. dtr WiiPsitiere, Bd. i. 
(Leipzig, 1901). (F. G. P.) 

SKXLTOll, (f, 1460-1599), English poet, u 'variou^ 
asserted to have belonged to a CumMrkuid family and to 
have been a native of Diaa in Norfolk. He is said to have been 


which the condyle is articulated. 


which are membrane bones. The jaw joint therefore is between the 
quadrate and the articular. In comparing this description with the 
section on human embryology it will be seen that cerf^ bones, lilm 
the palate and pterygoids, which in the fish ate ossifications in 
cartilage, become in the hi^er vertebrates membrane bones, and so 
it is clear that too great stress most not be laid on the histological 
hi^ry of a bone in determining its morphological significance. 

‘The branchial arches of the Teleostomi closely resemble those of 
the Elasmobranchii except that they are ossified and that the extra- 
bzancbials have disappeared. 

. .la the. Dipnoi (muafisli) the suspensorium is aatoatylic,.and either 
five <l(r, six brauchial arches are present. In the Arq^bia, too, the 
BuspcBsoiiam is autostylic, the palato-quadrate bar remains ;iargely 
cartilagmoim though its postenor is often ossified to form the 
quadrate. Tpe membranous fremaxiila, maxiUa, palatine, pterygoid, 
fuadratojugal apd squamosal botsea are developed in connexion with 
It, though rt is interesting to notice tiiat .the pterygoid is sometimes 
p^y cartilaginons and the quadrato-ing^ is abwait in the tailed 
ioims (Urodela). In the lower ja)* a spltmal element has appeared, 
and in the frog a cartjisginoaa enedo-mfCMtfmn bone develops close 
toi.'the symphyds. In jm.larval stages there,aw rudiments of lour 
branchial arches, behind w hymd, bet in t%, adult tjusse are re¬ 
duced in the Anura and their venM ends are (imted into a broad 


Cole(MS..4M^(7af(^.)asti^kinghisMJLde^eemi484. In 
1490 CaxtoB writes of him,in the preface to The Soheo/£«Mydor 
eompylei by Vyrgyle, in terms which prove that he had already 
won a reputation as a scholar. “ But I pray mayster Jolm 
Skelton,” ne says," late created poete laureate jn the uayversite 
of Oxenforde, to oversee and oorrect this sayd booke ... for 
him 1 know for sufi^tcyent to expowne and englysshe every 
dyfiyculte that is tterin. For Im hath late translated the 
epystlys of Tulle, and the boke of dyodorus siculus,* and diverse 
other works ... in polysshed and ornate teimes craftdy ... I 
suppose he hath drunl^ of Elycons well.” The laureateship 
referred to was a d^ree in rhetoric. Skelton itteived in 14^3 
the same honour at &mbridge, and also, it is said, at Louvam. 
He found a patron in the. pious and learned countewof Richmond, 
Henry VIl.’s mother, for whom he wrote Of Mannas Lyfe ike 
Peregryi!aeiouH,a translation, now lost,of GiiilkimiedeDeguille- 
vine’s PUmnoft de la vie , An ei^ " Of t^ death of 

the noble prince Kynge Edwariie the fortli^^included in some oi 
the editions of.the Mirror far Magistrates, and tmotlmr (1489) 

' The US. of this tranatation is preserved at Coipus Christi College, 
Cambridge. 
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on the death M Hemy Percy, fourth earl of Northumberland, 
are among eariliest poems. In the last decade of the century 
he was appointed tutor to Prince Henry (afterwards Henry VIII.). 
He wrote for bis pupil a lost Speculum priucipis, and Erasmus, 
in dedicating an ode to the prince in 1500, speaks of Skelton as 
“ unum Britannicarum literarum lumen ac decus.” In 1498 
he was successively ord^ed sub'deacon, deacon and priest. 
He seems to have been imprisoned in rsos, but no reason is 
known for his disgrace. Two years later his retired from regular 
attendance at court to become rector of Diss, a benefice which he 
retained nominally till his death. Skelton frequently signed 
himself “ regius orator ” and poet-laureate, but there is no 
record of any emoluments paid in connexion with these dignities, 
although the Abb 4 du Resnel, author of Recherches sur les 
foetes couromtet, asserts that he had seen a patent (1513-1514) 
in which Skelton was appointed poet-laureate to Henry VIII. 
As rector of DiM he caused great scandal among his parisUoners, 
who thought him, says Anthony k Wood, more fit for the stage 
than for the pew or the pulpit. He was secretly married to a 
woman who lived in his house, and he had earned the hatred 
of the Dominican monks by his fierce satire. Consequently 
he came under the formal censure of Richard Nix, the bishop 
of the diocese, and appears to have been temporarily suspended, 
^ter his death a collection of farcical tales, no doubt chiefly, 
if not entirely, apocryphal, gathered round his name— The 
Merie Tales of SkcUon. During the rest of the century he figured 
.in the popular imagination as an incorrigible practical joker. 
His sarcastic wit made him some enemies, among them Sir 
Ctotopher Garnesche or Garoeys, Alexander Barclay, William 
LiUy and the French schoUu:, Robert Gaguin (e. 1435-1502). 
With Gameys be engaged in a regular “ flyting,” undert^en, 
he says, at the king’s command, but Skelton’s four poems read 
as if the abuse in them were dictated by genuine anger. Earlier 
in his career he had found a friend and patron in Cardinal 
Wolsey, and the dedication to the cardinal of hia'Replycacion 
is couched in the most flattering terms. But in 1522, when 
Wolsey in his capacity of legate dissolved convocation at St 
Paul’s, Skelton put in circulation the couplet: 

" Gentle Paul, laie doune thy sweard 
F<xr Peter 01 Westminster hath shaven thy beard." 

In Colyn Cloute he incidentally attacked Wolsey in a general 
.satire on the clergy, but Speke, Parrot and Why come ye nat to 
Cowte I are direct and fierce invectives gainst the cardinal who 
is swd to have more than once imprisoaed the author. To 
avoid another arrest Skelton took sanctuary in Westminster 
Abbey. He was kindly received by the abbot, John Islip, who 
continued to protect him until his death on the 21st of June 
1529. The inscription on his tomb in the neighbouring church 
of St Margaret’s described him as votes pierius. 

In his Goflande of LaureU Skelton gives a long list of his works, 
only a few of which are extant. The garland in question was 
worked for him in silks, gold and pearls by the ladies of the 
countess of Surrey at Sherifi Hutton Castle, where he was the 
guest of the duke of Norfolk. The composition includes compli¬ 
mentary verses to the various ladies Concerned, and a good 
deal of information about himself. But it is as a satirist that 
Skelton merits attention. The Bowge of Court is directed against 
the vices and dangers of court life. He had already in his Bc^ 
of the Tkr.e Poles drawn on Alexander Barclay’s version of the 
Norrenschiff of Sebastian Brant, and this more elaborate and 
imaginative poem belongs to the some class. Skelton, falling 
into a dream at Harwich, sees a stately ship in the harbour called 
the Bowge of Court,^ the owner of which is the . Dome Saunce 
Pere. Her mercha^ise is Favour; the helmsman Fortune; 
and the poet, who figures as Drede (modesty), .finds cm board 
Favell (the flatterer), Siuspect, Harvy Hafter (the clever thief), 
Dysdayne, Ryotte, Dyssymuler and SuMylte, who all mqilain 
themselvm lin turn, until at last Drede, who finds ^ley are secretly 
his enemies, is about to save his life: by jum;Hng overtxiArd, when 
he wakes with a start. Both of these poems ate written in the 

* Bowge—Fr. 6 omcJIm ; court tatSoas. The teem is explained as the 
sight to eat at the king's table. 


seveplined Chaucerian stanza, but it is in an itregu&r metK 
of his own that his most characteristic work was accomplished. 
The Bake of Phyllyp Sparove, the lament of Jane, Scroop, a 
schoolgirl in the Benedictine convent of Carowe near Norwich, 
for her dead bird, was no doubt inspired by CatuUus. It is a 
poem of some 1400 lines and takes msmy liberties with the 
formularies of the church. The digressions are conskkraUe. 
We learn what a wide reading lane had in the romances 
Charlemagne, of the Round Table, The Four Sons of Aymon 
and the Irojan cycle. Skelton finds space to give his opinion of 
Chaucer, Gower and Lydgate. He seems fully to have realized, 
Chaucer’s value as a master of the English language. Gower’s 
matter was, he said, “ worth gold,” but his En^ish he regarded 
as antiquated. The verse in which the poem is written, called 
from its inventor " Skeltonical,” is here turned entirely to 
whimsical use. The lines are usually sixt syllabled, but vary 
in length, and rhyme in groups of two, three, four and even more. 
It is not far removed from the old alliterative English verse, 
and well fitted to be chanted by the minstrels who had sung the 
old ballads. For its comic admixture of Latin Skelton had 
abundant example in French and Low Latin macaronic verse. 
He n^es fr^uent use of Latin and French words to cany 
out his exacting system of frequently recurring rhymes. This 
breathless, voluble measure was in Skelton’s eneigetic hands 
an admirable vehicle for invective, but it easily generated 
mto doggerel. By the end of the 16th century he was a “ rude 
rayling rimer ” (Puttenham, Arte of English Poesie), and at the 
hands of Pope® and Warton he fared even worse. His own 
criticism is a just one :-7- 

" For though my ryme be ragged. 

Tattered and Jagged, 

Rudely layne beaten. 

Rusty and moughte eaten, 

It hath in it some pytb." 

Colyn Cloute represents the average country man who gives 
his opinions on the state of the church. There is no more scathing 
indictment of the sins of the clergy before the reformation. He 
exposes their greed, their ignorance, the ostentation of the 
bishops and the common practice of simony, but takes care to 
explam that his accusations do not include idl and that he 
writes in defence of, not against, the church. He repeatedly 
hits at Wolsey even in this general satire, but not directly. 
Speke, Parrot has only been preserved in a fragmentary form, 
and is exceedii^ly obscure. It was apparently composed i(t 
different times, but in the latter part of the composition .he 
openly attacks Wolsey. In Why come ye nat to Courte 1 Aere 
is no attempt at disguise. The wonder is not that the autW 
had to seek sanctuary, but that he had any opportunity of dbifig 
so. He rails at Wolsey’s ostentation, at his almost royu 
authority, his overbearing manner to suitors high and low, 
and taunts him with his mean extraction. "ITus scatmng invective 
was not allowed to bit printed in the cardinal’s lifetihie, but it 
was no doubt widely circulated in MS. and by repetition. iTip 
chwge of coarseness regularly brought against Skelton is based 
chiefly on The Tunnynge of Elynoure Rummynge, a realistic 
desenption in the same metre of the drunken women who gathered 
at a well-known ale-houee kept by Elynour Runuhyiige 
at Leatherhead, not far from the royal palace of NonsuS. 

“ Skelton laureate against the Scotty ” is a fierce song of 
triumph celebrating flie victory of Flodden. " Jemray is ded 
And closed in led, Tnat was thtyr owne Kynge,” says the poem; 
but there Was an earlier version written befpre the news of James 
ly.’s deato had reabhed London. This, which is the earliest 
singly printed ballad in the lahguage, was entitled A Ballade 
of thi SeattysShe Kynie, Md was rescued in 1878 from the wiodeh 
covets'bf a copy of auon de Bordeaux. “ Howe the douty fiwe 
of Albany, lyke a cowarde knight ” deals with the 

iS»3j knd Contains a pan<^ric of Hemy VIII.’ Td 'toUIs 
attadiea an envoi to Wplsiejr, but it must surety hat^ ’b^ 

* (Spence, AntaMes, p. 87): miit said: " Skelton’s porins are all 
low anti bad, thote Is nothmg in awm that is wortii reading,” and 
(in SaUru aud Bpigramt, v. gS) " And beastty Skelton hSada of 
hoiuw (mote." 
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misplace!!, for both the satires on the cardinal are of e^lier 
date. ,, 

Skelton also wrote three plays, only one of which survives. 
Ma^ficenee is one of the best examples of the morality play. 
It deals with the same topic as his satos, the evils of ambition; 
its mord, " how suddenly worldly wealth doth decay,” being 
a favourite one with him. Thomas Warton in his Histoiy of 
En^isk Poetry described another piece Nigramansir, printed 
by W3mkyn de Worde in 1504, and dealing with simony and the 
love of money in the church j but no copy is known to exist, 
and some suspicion has been cast on Warton’s statement. 

Illustration of the hold Skelton had on the public imagination 
is supplied from the stage. A play (1600) called Scogan and 
Skelton, by Richard Hathway and William Rankins, is mentioned 
by Henslowe. In Anthony Munday’s Downfall of Robert, earl 
of Huntingdon, Skelton acts the part of Friar Tuck, and Ben 
Jonson in his masque. The Fortunate Isles, introduced “ Skogan 
and Skelton in like habits as they lived.” 

Very few of Skelton's productians are dated, and their titles are 
here necess^ly abbreviated. Wynkyn do Worde printed the Bouige 
of Court twice. Divers Balettys and ayties salacious devysed by Master 
Shelton Laureat, and Skelton Laureate agaynste a comely Coystroune ... 
have no date or printer’s name, but are evidently from the press of 
Richard Pynson, who also printed Reply codon against certain yong 
scalers, dedicated to Wolsey. The Gorlande or Chapelet of Laurell was 
printed by Richard Fankes (t5*3); Magnificence, A goodly interlude, 
. . . probably by John Rastell about rsjj, reprinted (1821) for the 
Roxburghe Club. Hereafter foloweth the Bake of Phyttyp Sparowe 
was printed by Richard Kelc (1550 ?), Robert Toy, Antony Kitson 
(1560 ?1, Abraham Voalo (1570 ?), John Walley, John Wyght 
(1560 ?). Hereafter foloweth certaine bohes compyled by mayster 
Shelton . . . including " Speke, Parrot,” " Ware the Hawke," " Ely- 
nouro Rummynge ” and others, was printed by Richard Lant (1550 ?), 
John King and Thomas March U565 ?), by John Day (15O0). Here¬ 
after foloweth a title bohe called Colyn Cloute and Hereafter . . . why 
come ye not to Courtef were printed by Richard Kele (1550 ?) and in 
numerous subsequent editions. Pithy, plesaunt and profitable workes 
of maister Skelton, Poele Laureate. Nowe collected and newly published 
was printed in 1568, and reprinted in 173G. A scarce reprint of 
Elinour Rummin by Samuel Rand appeared in 1624. 

See The PoeticeU Works of John Skelton; with Notes and some 
account of the author and his writii^s, by the Rev. Alexander Dyce 
(2 vols., 1843). A selection of his worlm was erlited by W. H. 
Williams (London, 1902). See also Zur Charakteristik John Skeltons 
by Dr Arthur Koelbing (Stuttgart, 1904); F. Bric, " Skelton 
Studien" in Englische Studien, vol. 38 (Heilbrorm, 1877, etc.); 

Ray, Skelton's Satirical Poems . . , rBemc, 1899) ; A. Thiimmel, 
Sfudiso ai»r John Shelton (I-eipzig-Reudnits, 1905); G. Saintsbury, 
Hist, of Eng. Prosody (vol. i., 1906); and A. KOlbing in the Cambridge 
History of English Literature (vol. lii., 1909). 

SKELTOR AND BROTTON, an urban district in the Cleveland 
parliamentary division of the North Riding of Yorkshire, 
England, 17 m. E. by S. of Middlesbrough by a branch of the 
North-Eastern railway, with stations at Brotton and North 
Skelton. Pop. (1901) 13,240. This is one of the largest town¬ 
ships in the Cleveland ironstone district, and its industrial 
opulation is wholly employed in the quarries. The modem 
kelton Castle incorporates part of tire ancient stronghold of 
Robert de Brus who held it from William the (nnqueror. A 
modern church replaces the ancient one, of which there are 
ruins, and a fine Norman font is preserved. The large ironstone 
quarries have not wholly destroyed the beauty of the district, 
fte Cleveland hills rise sharply southward, to elevations some¬ 
times exceeding 1000 ft., and are scored with deep and picturesque 
glens. On the coast, which is clifi-bound and fine, is the watering- 
place of Sal tbum by the Sea. 

BKBME, WILUAM FORBES (1809-1892), Scottish historian 
and aptiquary, was the second son of Sir Walter Scott’s friend, 

S mes Skene (1775-1864), of Rubislaw, near Aberdeen, and was 
m on the 7^ of June 1809. He was educated at Edinburgh 
High School, in Germany and at the university of St Andrews, 
tafing an especial interest in the study of Celtic philology and 
literature. In 1832 he became a writer to the signet, and shortly 
afterwards obtained an official appointment in the bill depariznent 
of the (^urt of Session, which he held until 1865. His early 
intermt in the Imtory and antiquities of the Scottish Highlands 
bore ita first fruit in 1837, when he published The Highlanders of 
Scotland, tiieir Origin, History and Antiquities, His chief work. 
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however, is his Celtic Scotland, a History of Ancient Alban (3 vols., 
Minburgh, 1876-1880), perhaps the most important contribu¬ 
tion to Scottish history written during the 19th century. In 
1879 he was made a D.C.L. of Oxford, and in x88i historiographer 
roy^ for Scotland. He died in Edinburgh on the 39th of Au^st 
1893. 

The most important of Skene's other works are; editions of John 
of Fordun’s Chronica gentis Seotorum (Edinburgh, 1871-1^2); of 
the P'our Ancient Books of Wa/es (Edinburgh, tSbS); of the Chronicles 
of the Piets and Scots (Edinburgh, 1807); and of Adamuan's Vita 5 . 
Columbae (Edinburgh, 1874); an Essay on the Coronation Stone of 
.Scone (Edinburgh, 1869 ); and Memorials of the Family of Skene of 
Skene (Aberdeen, 1887). 

SKETCH (directly adapted from Dutch schets, which was 
taken from Ital. schizso, a rough draft, Lat. schedium, something 
hastily made, Gr. vyrStos, sudden, ofi-hand, o-x«8w, near by; 
Ger. Skisze and Fr. esquisse are from the same source), a rough or 
hasty preliminary outline or draft serving as a note or materid 
for a finished work. Thou^ used of literary composition, as for 
a short slightly constructed play, or of a rapid delineation in 
words of an event or character, the term is chiefly used of the 
putting on paper or other material of the immediate impression 
of an object, figure, landscape, &c., by an artist, or of on artist’s 
first idea or conception of a work whether in painting or sculpture. 

SKI (pronounced “shee," loel. sddh, snow-£oe, properly 
“ piece of wood ”), the wooden snow-shoe on which tbs inhabit¬ 
ants of Scandinavia and neighbouring countries travel over the 
snow. Implements for this purpose were used by many nations 
of antiquity. Xenophon (Aneb. iv. 5) describes the shoes or 
pattens of skins with which the horses of the Armenians were shod, 
to pi'event them from sinking into the snow, and Procopius made 
mention of the ancient Lapps, known in Scandinavia as “ Skrid- 
Finnen,” or sliders. Snow-shoes have always been used by the 
Mongols of north-western Asia. From the evidence of thie old 
Norse sagas they must have been general in Scandinavia long 
before the Christian era. Uller, the god of winter, is always 
spoken of as walking upon skis, the curved toes of which gave 
rise to the legend that they were really ships upon which 
was wafted over hill and dale. Skis have been used tiiaii out of 
mind b)^ Lapps, Finns and Scandinavians lot hilnting and 
journeying across the frozen country. The first dcis of which 
there is any record were elongated, curved frames covered with 
leather. Those of the Skrid-Finnen of the 16th century were 
leather shoes, pointed at the . toe, about 3 ft. long, into which, 
a few inches from the rear end, the feet were thrust up to the 
ankles. The form of the shoe varied in different districts. 
Modem skis are not, like the North American snow-shoe, made 
of broad frames covered with a thong web, but long, narrow, 
nearly flat pieces of ash, oak or spruce, pointed and tamed up 
for about a foot at the toe. Their lenrth is usually the distance 
their wearer cui reach upwards with his hand, that for 6he 
average man being about 7 ft. 6 in., although some advocate less 
length. 

Their width at the broadest port is about 5 in., and their 
greatest thickness (just under the foot) about ij in., tapering 
towards both ends. The under surface is ust^ty perfectly 
smooth, although some skis are provided with narrow strijM 
running lengthwise on the under surface, to prevent side¬ 
slipping. The feet, encased in stout deer-hide shoes, heelless or 
nearly so, are fastened to the middle of the skis an arrange¬ 
ment of straps, called the binding, A staff from 4 to 5 ft. long 
completes the touring outfit. On level ground the dcis are 
allowed to glide over the snow without b«ng lifted from it, the 
heels being raised wMe the toes rnnam ^t to'the skis. At 
this gait very long steps can he taken. Climbing hills one must 
walk zigrag, or even directly sideways step step. Gentle 
slo^ can be ascended straight ahead planting the i^s 
obuqueiy. Downhill the skis ^ome a slei^e upon whreh g^t 
velocity is attamed. The sfaff is used as a brake m coasting, 
and is provided with a small disc a few inches iram the lower 
end, to prevent it sinking into the snow. 

Skiing as a sport began about 1660 in the Norwegian district 
of Telemark and rapidly spread over aB the Scaadisaviasi 
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penmuk. The climax of the racing season is the great inter¬ 
national ski tournament held annually in February at Hohnen- 
koUen, 6 m. from Christiania. This “ Norwegian Derby ” is 
divided into two parts, the first devoted to jumping contests, the 
other to longdistance racing. Hie take^ for the jumping 
contests is built into the side of a hill, and each competitor must 
jump three times. No staff is allowed and no jump is counted if 
the jumper falls in ^dighting. The distances covered are extra¬ 
ordinary, i34i ft. being the record. The jumper, who starts some 
distance up the hill, descends at top speed, stoops as he nears the 
take-off and launches himself into the air vnth all his force. 
He maintains an erect position until he reaches the ground, 
alighting with bended knees, on both feet, one a little in advancp 
of the other, and “ giving ” with his legs to overcome the force 
of the fall and to preserve his balance. Another feature is double 
jumping, performed by two persons hand in hand. The highest 
prize is the King’s Cup. The principal distance race is over a 
difficult course of abcmt 20 m. The record for 25 kilometres 
(iSi m.) is 2 houis, 7 min. A Lapp once covered 220 kilometres 
(almut 138 m.) in 21 hrs., 22 min., the countiy being level. 
Skiii^ is very popular in Norway with both men and women; in 
fact it may be called the national sport of Norway. 

The sport has been introduced into other countries where the 
winter is severe, and has become very popular in Switzerland 
and the United States, especially in Minnesota and the Rocky 
Mountain country. The principal club in the British Isles is 
the “ Ski Qub of Great_Britain.” The mails between Chile and 
the Argentine Republic are carried in winter by relays of 
Norwegian ski-runners, about 300 being employed. The skis 
worn by them are usually shod with horn. Skis cannot be used 
with advantage during a thaw or where tlie snow is less than 
6 in. deep. On this account, and because of their general un¬ 
wieldiness, they are less convenient in thick forests than the 
Indian snow-shoe, though faster in the open country. 

Ski have been used for military purposes by the Northern 
pecples for several centuries, and of late years other nations 
which have mountainous remons of snow have turned their 
attention to this most useful mode of winter marching. The 
army of Sweden—under Gustavus Adolphus and his successors 
one of the foremost in Europe—employed infantry provided 
with ski in its militaiy operations. In Norway special units so 
provided were organized in 1710. Recently (1902) the Alpine 
infantry of Prance and Italy have taken up the question. In 
Brianfon, attached to the iS9th regiment of French infantry, 
is an ecole militaire de ski (established 1903I which trains the 
Ckcuseurs Alpins of the ist line, and also the regional troops 
which are intended to take part in the defence of the soum- 
eastern frontier of France. These regiments as a rule furnish 
one officer, one non-commissioned officer and a few soldiers 
each to every course of instruction, which lasts two months. 
At the end of the first month the skieur is expected in full 
marchiiw order to cover 60 kilometres (3^ I m.) of Alpine territory 
in the day. The ski are put to a variety of ingenious uses; 
to form a stretcherisledge for wounded men; and if rapidity 
of movement is desired, a horse or pony pulls the sMetd' along 
by means of long reins attached to Ae horse’s girth. Even 
camps in the mountains are improvised. The skieur is thickly 
clothed and muffled, and his eyes are protected against snow- 
blindness by blue or black spectacles. Some of the performances 
of soldiers on ski have been notable. Captain Bernard, chief 
of the ieoh of Brianjon, ascended the cols of Arsin 4 (2400 metres) 
and of the Cauterel (2080 metres) in 16 hours wim a party of 
25 men.' In Russia ^me Finland troops in full marching order 
executed a long hunting march in C^lia. In 29 ^ys ffley 
covered 860 kilometres. In Smtzerland a skieur took less than 
hours to cover 25 kilometres, inclutog altitudes of 1547 
metres. In order to witness this competition, which took place 
m Gtos, the soldiers from the S. Gothard garrison ihade a 
march of 48 kilometres indudhlg the ascent of the Klausengrass 
(zooo metres). A Norwegian soidter named Holte cbVered with 
ohe leap h distance of 21 m. 20 cm., and his companion Heyijfer- 
(hffil later achieved 24; 


Ii» Italy each company of Al^ini has an annual cre^t for the 
provision of ski. Thein duties in war time are almost the same 
as those of mounted infantry—exploration and communication, 
and the seizure of advanced positions. 

In the seven moifths of snow on these frontiers the garrisons 
of the lonely posts cannot go out save on ski or snow-shoes, as 
to the respective merits of which military opinion is divided. 

See Norway's NaHotuU Sport, ly T. W. Schreiner, Outing, vol. 
37; Auf Schneeschuhen durch GrSnland, by F. Mauisen (Ham¬ 
burg, ' xSot); Ski-runmne, edited ty E. C. Richardson (London, 
1904); Year-Book of tke Ski Club of Great Britain. 

SKIBBERIIEN, a market town of county Cork, Ireland, on 
the river Hen about 3 m. from its estuary, 53} m. S.W. of Cork 
by the Cork, Bandon and South Coast taolway. Fop. (1901) 
3208. The river is navigable for small vessels to Skibbereen 
itself, and for larger ones to Old Court on the estuary j and the 
town is a fiourishing fishing-station. Trade in com and other 
agricultural produce is considerable. This district suffered 
terribly in the famine of 1847, and hundreds of victims were 
buried in pits hi the graveyard adjoining the ruined Cistercian 
cell of Abbeystrowiy, a mile west of the town. The Hen offers 
fi.shing, late in the season, for brown and sea trout. The main 
railway continues south to Baltimore, and a light railway runs 
to the pleasant seaside village of SkuU (or SchuU), 15 m. W. 
Skibbereen is governed by an urban district councu. 

SKIEN, a seaport of southern Norway, in BoRsbeig amt 
(county), on the river Skien, 5 m. below its issue from Lake Nord, 
and 6 m. above its outflow into Frier Fjord. Pop. (1900) 11,343. 

It was mostly rebuilt,after a fire in Here Henrik Ibsen, 
the dramatist, was bom in 1828. In 1892 a canal ascending 
189 ft. by means of 17 locks was made betireen lakes Bandak 
and Nord, giving access to the Telemark district by way of Dalen. 
The whole distmice between the lakes is 40 m., and several 
fine falls, as the Ulefos, Eidsfos, and Vrangfos, are passed. 
The engineering is noteworthy. In the town and district are 
numerous saw-mills, planing, cotton-spinning and flour-mills, 
factories for wood-pulp and domestic commodities, also a copper 
mine (at Omdal). The exports are ice, timber (including tele¬ 
graph poles for the British government), wood-pulp and copper, 
and the imports coal and china-clay. The town (^e ancient 
Skida) dates from the 14th century. A fine view is obtained 
from the Brats berg Kiev, S.E. of the town, with ruins of a chapel. 

SKIERNIEWICB, a town of Russian Poland, in the govern¬ 
ment of Warsaw, 41 m. by rail S.W. from the city of Wamaw. 
Pop. (1897) 9846. It was formerly the see of the archbishop 
of Gnesen, primate of Poland. Here is an imperial castle, in 
which the emperors of Russia, Austria and Germany met in 
conference on the i5tb-i7th of September 18^ doth and 
linen are manufactured. 

SKUmBB, the English name bestowed by T. Pennant^ 
in 1781 on a North American bird which had already be«i 
figured and described by M. Catesby (B. Carolina, i. pi. 90) 
as the “ Cut-water,”—as it appears still to be calM on s«ne 
parts_ of the coast,®—remark^e for the unique formation of 
Its bill, in which ^e maxilla, or so-called upper mandible, is 
capable of much vertical movement, while the lower mandible, * 
v&h is considerably the longer of the two, is laterally compressed 
so as to be as thin as a knife-blade. This bird is the Rkyndiops 
nigra of Linnaeus, who, however, united with it what proves 
to be an allied species from India that, having been inffleated 
many years before by Petiver (Gosep*. naturae, tab. 76, fig. 2), 
on the authority of Buckley, was only technically nuned and 
described in 1838 by W. Swainson {Anim. Menageries, p. ^ 0 ) 
as R. a&m&is. A Aird species, Jf. fUstrirostris, inhabits Amoa; 
and examples from South America, though by many writers 
regarded as identical with R. nigra, ate considered by How^ 
Saunders {Proe. Zoel. Soe^, 186a, p. 522) to form a fourth, 
the R. melanura of Swainson (kf supra, p. 340). All these 

> “ I caB It Skimmer, from the manner at its collecting Its food 
with tbe lower mandible, asit flies along the surface of the water " 
(Oen. of Birds, p. ja). 
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reacmblebne another very closely,and,apart from their singul^ly- 
formed bill, have the structure and appeart^ce of Terns (g.v.). 
Some authors make a family of the ^nus Rhynchops, but it 
seems needless to remove it from the Laridae (see Guix), In 
breeding-habits the Skimmers thoroughly agree with the Terns, 
the largest species of which group they nearly equal in size, 
and indeed only seem to differ from them in the mode of taking 
their food, which of course is correlated with the extraordinary 
formation of their bill. (A. K.) 

SKIN AND BXOSKEUETON, in anatomy. The skin (A.-S. 
scinn) is the covering of the whole body, and is continuous at 
the different orifices with the mucous membrane. It acts firstly 
as a protective layer, secondly as a regulator of the temperature, 
thirdly as an excretory organ and fourthly as a tactile and 
sensory organ in which nerves end. 

The skin varies in thickness from -5 mm. in the eyelids to 
4 or more mm. in the palms and soles; it is also very thick over 
Ae back of the body. Two main layers are recognized in the 
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From Robert HwUen in Cunningham's TtJci'Boek ^Anaiott^. 

Fio. I. —Vertical suction of Epidermis and Papillae of Corium 
(IrigUy magnified). 


skin; superficially thae is the scarf iddn or epidermis and more 
deeply the dermis or true skin. The epidermis under the micro¬ 
scope is seen to consist of five layers. On the surface is the homy 
layer or stratum corneum (see fig. 1) composed of layers of sCale- 
lite cells, the walls of which are turned into the horny substance 
keratin. Deep to this is- a thin layer of scale-like cells without 
‘ keratin known as the stratum lucidum. Deeper still is a layer, 
the stratum granulosim, in which the cells are not so flattened 
and contain granules of a substance known as eleidin. In the 
fourth layer, stratum mucosum or stratum Malpigkii, the cells 
ate polygonal and are connected together by delicate pridde-like 
prooesiei. It is in the deeper layers of these cells that the pig¬ 
ment'^ the negro’s skin is found. The fifth and deepest layw 
of die epidermis is the stratum germinatimm, in whii^ there is 
only one layer of columnar cells. The whole of the epidermis is 
non-vasculu, and it will be noticed that as the different layers 
approach the surface the cells become mme and more flattened. 
The true skin, dermis or corium is composed of a felted network 
of white fibrous tissue wi& a smd& number of yellow elastic 
fibres interspersed. It is divided into two Igyers. ^ 

The superficial or papillary layer lies next to the epidermis 
and is raised into a number of papillae or conical projections 
which fit into corresponding depressions on the deep surface of 


the epidermis. In sensitive parts like the palms and soles these 
papillae are specially prominent and form wavy lines, each of 
which conasts of a double row betwe«i which the ducts of the 
sweat glands pass on their way to the surface. So large are the 
papillae in these situations that the epidermis is also raised into 
ridges, and these in the fingers form the characteristic whorls 
so valuable for purposes of mentification. The papillae contain 
leashes of blood-vessels, and in some of them are special tactile 
cmpuscles in which the nerves end (see Nervous System). 

In the deeper or reticular layer of the true skin the fibrous 
feltwork b looser and encloses pellets of fat It also contains a 
network of blood-vesseb and nerves, and in some places a lay» 
of striped or unstriped muscle. Where hairs are present the hair 
foUides lie in thb deeper layer, which gradually merges with the 
subcutaneous fatty tissue (see fig. z). 

As appendages of the skin are found the hairs, the nalb and 
the sebaceous and sweat glands. 

Hair, —The hairs are found in man on the scalp, eyelids, 
eyebrows, armpits, pubic region, vestibule of the nose, external 
auditory meatus, face, ven^ surface of the trunk and dorsal 
surfaces of the leg, forearm and hand; indeed the only places 
which are quite free from them are the palms of the hands, soles 
of the feet and the glans penb. In some places, such as the 
armpits, pubic region and the face of the male they grow to a 
considerable length at and after puberty. They are of great 
anthropological mtCrest since they differ in colour and texture 
in different races, sometimes being straight, sometimes wavy, 
sometimes curly. The amount and dbtribution of long haus 
abo vary with the race. In section it is only the straight hairs 
wliich arc circular; wavy and curly hairs are oval. In the centre 
of each hmr b the medulla or pith, though this b not always 
present; it b composed of nucleated celb containing pigment, 
fat and air spaces. Outside thb b the fibrous layer or cortex, 
also containing pigment and air spaces, while most superficially 
b the cuticle made up of overlapping scales. The hair grows at 
its root from a hair follicle (see fig. 2), which b a tubular inpusbing 
of the epidermb into the true skin or, in the case of large hairs, 
deeper still into the superficial fascia. It b divided into an inner 
and outer root sheath, the former representing the more superficial 
layers of the epidermis, the latter the deeper layers. At the 
bottom of the follicle the hair enlarges to form the bulb, and into 
the lower part of this a vascular papilla projects from the true 
skin. The celb of the hair are derived from, and ore continuous 
at the bulb with those of the outer root sheath, and ^lecefore 
witii the deeper layers of the epidermis. 

The hair follicle always projects somewhat obliquely into 
the skin, and attached to the side toward which it b lea^.g b 
a small band of non-striated muscular fibres called arreetor pili. 
When thb acts it diminishes the obliquity of the hair and so 
makes it “ brbtb " or “ stand on end,” while a general con¬ 
traction of these small muscles leads to the familiar condition 
of “ gooseflesh.” 

Nails, —The naib are spedaby thickened parts of the epidermb, 
and are divided into a root and a body. The former b concealed 
by a fold of skin, and the corium on which it lies b known as the 
nail matrix. The body of the nail abo lies on the corium, or true 
ddn, which forms the nail bed and b very sensitive. Thb body 
of the nail b formed by the stratum genninativum and. stratum 
mucosum in its deeper part, and more superficially by the stratum 
lucidum, which b here very much thickened and converted into 
keratin or horn. Near the root of each nab b a soni-lunar area 
which b more opaque than the rest and forms the white lunula. 

Sweat Glands,—^haxxoxis glands aw found wherever there are 
hairs, however rudiments^, and open their du^ into the 
supe:^cial part of the hair follide (see fig. a). l)wir deeper or 
secreting part divides mto a number of bag-like alveoli composed 
of ceUs, which secwte oil droplets. There may be two or three 
glands to each hab, follicle, aw their size does not vary directly 
with that of the since they are very large in the nose, wberf 
tha hairs are qiiite rudiment^. are also foui^ on the 
labjb minora and nippJaf) where no li^ are. Sudanptprom or 
swMt glands (s«^. ^ are founds^ over the surfiuxi of the 
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but are spedally nuhwrous on the palms and soles. It is esti¬ 
mated that in the palm there are nearly 3000 to a square inch, 
while in the skin of the back they do not reach 500 to the same 
area. In the armpits and groins they are very laige. Each consists 
of a single long tube, lined by columnar epithelium, and coiled up 
into a ball or glomerulus in the subcutaneous tissue, after whidi 
it perces the corium and epidermis to reach the surface at the 
forus sudoriferus. Where the stratum comeum of the epidermis 
is thick the duct is twisted like a ooikscrew as it goes through. 

The glands of MoU m the eyelids and the ceruminous or wax 
glands of the ear are modified sweat glands; the former, when 
inflamed, cause a “ sty.” 

EMsayoLOGY 

The skin is derived partly from the ectoderm and partly 
from the mesoderm of the embryo. The whole of the epidenois 



becotae very large In the later months of embryonic life, ajd secrete 
a lai^ part of the above-mentioned vemix caseosa. The develop¬ 
ment of the mamm^ flaad. from modified sebaceous glands Im 
already been referred to (see MASOiaav Gixnd). 

For further details see J. P. M'lMurrich, Dmelopmmt of the Human 
Body (London. rgoS) ;*J. C. Heisler, Textdiooh of Embryology (X.ondon, 
ipoy): Quain’s Anatomy, vol. i. (Ixmdon, 1908). 

Comparative AmatosiV 

In the larval (gastrula) stage of the Amphiom (lancelet) cilia are 
present on the surface, wd in the superficial epidermal cells of some 
fishes and amphibian larvae there is a striated layer on the free edge 
which is looked upon as a relic of ancestral cilia., 

Shin Glands .—The skin glands of the Cyclostomata ^gs and 
lampreys) and fishes are generally unicellular and secrete shme which 
protects the surface of the body ; the amount of slime poured Out by 
some of the cyclostomes is enormous. Many of them slime cells, 
from their shape, are spoken of as goblet cells. Some of, the tele- 
osteon fish have poison glands at the bases of fhm dorsal 
fins and opercula. 

In the mud fish (Dipnoi) and amphibians multicellular 
roborical glands appear as involutions of the ectodegm. 
^metiines, as in the so-called parotids of the toad, these form 
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feathers; it is the chief constituent of the " paisoh's nose 
of the fowl. In mammals, except the Cetacea, the sebaceous 
and sudbriparoua glands already described in man are found i 
some of the former sometimes attain a large size, as m the inter¬ 
digital gland of the sheep, UuUer's gland at the_^ack of . the 
pig's knee and the suborbital gland of ruminants. In addi¬ 
tion to these, special scent-producing glands are often found 
in difierent parts, the most remarkable of which, perhaps, ^ 
the scent glands beneath the tail of the skunk, wtiUc in male 
monotremes there fs a special poison gland in the leg which is 
connected with a ipur in the foot. 


In many i 

control of the nervous system, so that forma like the fiat-fish and 
the common frog can adapt their coloration to that of their 
background. In animals permanently excluded from the light, 
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and its appendages are ectodermal, and in the early embryo 
consist of a single layer of cells; later on this becomes double, and 
the aup^cial ^er u called the epitriehium, which, after the eixth 
month, is east off and mixes with the secretion of the large sebaceous 
glands to form the soapy vsmix caseosa with which the foetus ia 
ooatea at birth. In the meantime the cells of the deeper layer divide 
and form the various layers of the epidermis already eoumerated. 
It is held, however, by some observers that part of the cpitricbhim 
remains as the stratum comeum. The mesodermal ceils belong to 
the mesenchyme, and form the fibrous tissue of the true Ain as w^ 
as the arrectores pilonim muscles and, in the scrotum, the dartos 
layer of unstriped muscle. In the sixth month fatty tissue appears 
in the deeper parts, and so the fat of the superfidia fascia or sub¬ 
cutaneous tissue is formed. The nails are said to appear as thicken¬ 
ings of the epiderinis at about the ninth week, quite at the tips of the 
digits. Later on they shift to the dorsal side, and in doing sb Catry 
the nerves in the nau bed with them. This iathe only explanation 
available of the fact that the ventral nerves to the tips of the fingers 
encroach on the dorsal area. By about foe twelfth week the nails are 
perfectly formed, but they do not reach the leveA tl the fingW tips 
until the dghfo month. The hairs are developed in-foe third menth 
el foetal lire by ingrowths of foe stmtum nuicasxmi ^ foeepidenniB 
into '^>0 corium. During the fourth and fifth Bonfos foe hodf 
becomes covered by fine unpigmeuted bgirs, which are known as 
larutgo ; these begin to disappear about foe eighth month, bnt senne 
Mtaain nntil after birth. On foe scalp, however, the hair at Ifiith is 
often more deeply pigmented tiian foat which snedeedt it. The 
sebaceous and sweat ^ands; like the haft follicles, are .iMawwths of 
the stratum mucosum of foe epidermis into foe corium. The former 


somer 

great brilliancy in foe necks and wattles. In mam¬ 
mals, as in man, foe pigment is confined to foe cells of tha 
stratum mucosum layer of foe epidermis. 

Scales.-^ln the dasmobranch fiahes scales are found com¬ 
posed of enamel superficially, and of dentine and bone deeply; 
They arc developed from foe epidermis and dermis, and in 
almost every way resemble tbe ^th of these animals, which 
are only modifications of them. ‘Ue bony basal part m each 
scale is plate-like, hence this kind of scale is known as flacoid. 
In foe ganoid fishes, such as the sturgeon, much larger plaoues 
called ganoid scales form a conmlete armature. In tbe teleos- 
tean fishes the scales overlap nke tiles and are either cyclop, 
having a smooth border, or ctenoid, in which foe f rro postocli^ 
border is serrated. Existing amphibians ai-e usually remark¬ 
able ior absence of any skm armour, though in ic^l forms 
(Stegocephala) it was very complete. The reptilian class ia 
ly noticeable for the production of ^idermal scales, whicdi 
undergo many modifications. In the Ophidia foc^ are cast ofi 
periofficelly in one mass as foe snake's slough, while in the Chelonia 
they form foe different varieties of tortoise-shell. Bony structures, 
developed in the dermis, may underlie these epidermal homy 
thickenings, and are very atrongly developed in the dorsal and 
ventral bray shields of foe Chelonia (carapace and plastron), which 
secondarily fuse with foe true endoskeleton. The armadillo is foe 
onfo mammal which has a true bony exoskdeton. 

Feathers .—Birds are remarkable for foe possession of feathers, 
whkh are highly modified scales. The embryonic or doom fsathsrs 
an simple, and orasist of a brush of hair-like barbs ggpringing fron a 
basal quill qr calamus. Erom the whole len^ pi each bub a series 
of smaller barbules comes off like branches (ff a Shrub. Tbe adult or 
contour featheis are formed at foe bottom of foe same follicles which 
lodge the down feathers and, by fooft growth, pueh these out. At 
‘irstf 
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which 


of the’bkfbs grow foe barbules, just as in foe down feathers, add ti^, 
in foe " ease of the huge wing feathers (ssmigss) and tail featUers 
(rectrfeati, are connected by minute bocks so foat the feather veme, 

--TJ -,.-.1-i..- I.J. -iil-!_ .U- 
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ITMlrr..—.Hairs are raly fottird in the mammalian dass, and ace 
divictod info -foe long tactile htitties or vihriesaenndfoe snmllei hairs 
whict^meintsintiie warfothofth^body. In sofneaaimds the haft 
of the body i* compued of long, stiff hairs, which are probably 
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specialized for protective purpoaee, and short, soft hairs, whicMomi 
toe fur and keep in the warmth. Sometimes these long hairs are 
greatly enlarged and hardened to form rlrotective spines as in the 
porcupine, hedgehog, spiny mouse and spiny ant-eater (Echidna). 

Homs .—Homs are of three kinds: (i) antlers, (2) hollow horns 
and (3) hairy horns of the rhinoceros. ' 

Antiers are growtlis of true bone and, except for their very vascular 
covering of skin (velvet), are not exoskeletsu structures, lliey grow 
with great rapidity, and in the deer family are renewed each year. 
As soon as their ^owth is finished the skin covering dries up and 
strips off. The small horns of giraffe.s are also bony structures though 
permanent. 

The hollow, horns of the ruminants (Bovidae) are cases of hardened 
epidermis which fit over a bony core and are^rmanent. They arc 
found in both sexes, and in this differ from the antlers of the deer, 
which, except in the reindeer, are confined to the male. In the 
prongbuck (Antilocapra) the hollow horns are shed periodically. 

The hairy horns of the rhinoceros are a mass of liairs cemented 
together by cells. The hairs grow from dermal papillae, but differ 
from true hairs in not being sunk into hair follicles. 

Claws and Hoofs .—These are modifications of nails, but whereas in 
nails and claws the structures arc confined to the dorsal aspect of the 
digits, in hoofs they spread to the plantar surface as well. It has 
been shown in the emoryological section of this article that tlie nail 
appears at the very tip cS the digit, and in this position it remains in 
many amphibians, e.g. giant salamander while m hoofed mammals it 
develops both ventrally and dorsally. In the Felidae the claws arc 
retractile, but the real movement occurs between the middle and 
terminal phalanges of the digits. 

Spurs .—^Spurs are quite distinct from nails and claws: they are 
very common in birds as homy epidermal sheaths covering bony 
ouf^wths of the radial side of the carpus, metacarpus or meta¬ 
tarsus. The spur-winged goose has a carpal spur; in the screamers 
(Palamedea and Chauna) the spur or spurs are metacarpal, while 
in many gallinaceous birds (s.g. common fowls and pheasants) 
metatarsal spurs are found. In &e mammals the male monotremes 
(Echidna and Omithorhynchus) have spurs attached to an extra 
(? sesamoid) bone in the hind leg, perforated for the duct of the 
already mentioned poison gland. 

Beaks .—Certain fishes belonging to the family Morm)nidae have a 
fleshy prolongation of the lower lip, and are hence termed beaked 
fishes. In the Amphibia Siren and the tadpoles of most Anura 
(frogs and toads) have small homy beaks. In the Reptilia homy 
beaks arc found in the Chelonia, while in birds beaks are constant 
and replace the teeth in modem ^ecies. In mammals a homy beak 
ia found in Omithorhynchus, though it coexists with tme teeth in 
the young and with homy pads in adult specimens. In all these 
cases the beaks are formed from comified epidermal scales. 

_ Baleen.—The baleen which is found in the mouths of the Balae- 
nidae or whalebone whales is a series of flattened triangular homy 
plates arranged on either side of the palate. The inner edges and 
apices of these are frayed out into long fibres whi^ act as strainers. 
In Balaena mysticeius, the Greenland whale, there are nearly four 
hundred of these plates, the longest of which often exceed 10 ft. 
In its development baleen resembles rhinoceros horn in that it 
consists of a number of epidermal hair-like fibres cemented together 
and growing from dermal papillae, though not from true hair follicles. 

For further details and literature see R. Wiedersheim, Com¬ 
parative Anatomy of Vertebrates, translated by W. N. Parker (London, 
1907); S. H. R^iolds, The Vertebrate Skeleton (Cambridge, 1807). 

^.G.P.) 
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The (»lour of the human sjtffi'has ahvays held an important 
place among physical criteria of race. Physiology explains colour 
M a consequenceof climate and even diet. The pigment or colour¬ 
ing matter under the epidermis, or rather under tlie second or 
Malpighian skin, is not peculiar to the Negroid and other coloured 
races, but is common to all human beings. It is simply more 
abundant in certain peoples, and this abundance is attributed to 
tiie stimulating action of the solar heat, combined with moisture 
Mid an excess of vegetable food, yielding more carbon than can 
be assimilated, the character bieing then fixed by teredity. 
Iheodor Waits quotes examples proving “ that hot and damp 
countrien favour the darkening of the sldn,” and that the same 
race inclines to be darker in low marshy districts than on the 
hiUs. C. R. Lepsius asserts that the hotter the climte the 
darker the negro,pointing out thatif you follow the line of greatest 
heat from Africa into Asia, it is in those r^ems of the latto: 
continent that die darkest Asiatics are found. Many apparent 
exceptions to this general law occur, but they may be expkinabfe 
as due to local causes. Thus Schweinfurth (Heart of Africa) 
believes that the reddish tint of the Bongos and other od the 
peoples inhabiting the hot, moist White Nile district is due to d» 


ferraginems nature of the laterite soil; the hue of the A-Zandeh 
(Niam-Niam) of the Welle vaUey being possibly explicable in 
the same way. In South America all shades of complexion 
intermingle. Thus in Bolivia the coppery Maropas, the dark 
bn^ Aymaras, the yellowish Moxos, and the light Mosetenos, 
Siriones, and Guarayos are, so to speak, neighbours. In Austral¬ 
asia there is the contrast between the yellow-brown Malays 
and the sooty-black Tasmanians. Such deviations from the 
colour-law may be attributed to descent (daric peoples migrating 
to cold, light to tropical countries), or to such varied causes as 
dryness, moisture, food and the vegetable peculiarities of the 
land, by all of which the complexion may be affected, and the 
influence of temperature mitigated. 

The colour of the hum^ sWn cannot, then, be regarded as an 
entirely trustworthy racial test, even blaclmess not being an 
exclusively negro characteristic. It serves, however, to divide Man 
into three fundamental types corresponding to tte three great 
ethnic groups, viz. the Wmte, the Yellow and the Black man. 
The first predominate in Europe, the second in Asia, while the 
third have their chief centres in Africa and Melanesia. Inter¬ 
breeding and, in a lesser degree, the influence of environment 
have caused the occurrence wi^n the three mam groups of 
almosc every shade and tint of complexion. Thus toe colour of 
the slm affords a faulty basis of ethnological classification, 
since in toe same ethnic group it varies so widely and races of 
one group resem&le m this particular races of another. The 
so-called Red Indians are usually classified as a fourth group, 
but they are not really red-skinned. The name has come about 
through their custom of smeUrii^ their faces with red ochre. 
But among toe American aborigines, side by side with toe 
yellow, olive brown or even black (e.g. the Chatruas of Uruguay), 
there are tribes of reddish-yellow or coppery hue. This tint is 
found also in certain African tribes. The palms of the hands and 
the soles of the feet of negroes are never black, but always 
yellowish, and in all coloured races the back of toe body is a 
shade darker than the front 

It is noteworthy that the skin of toe coloured races is alwiCys of 
a lighter tint in the newly-bom than in the adult; toe negro baby 
is bom a light grey colour, and the dark pigment is absent in the 
negro foetus. On the eighth day, sometimes as early as the third, 
toe negro infant changes its colour to a hue nearly as dark as that 
of its parents. It would seem as if the blackness is associated with 
the general thickening of the skin and is an accompaniment of the 
general organic adaptation of the negro to his hot malarious climate. 
The effects of sunburn va^ with different races. It is with the 
races having intermediate pigmentation, such as the dark Europeans 
and the yellow peoples, that the effect is most noticeable. Wito the 
former the sun bums the skin uniformly, making them of the tint 
of mulattoes. The colour so acquired is merely temporary. It 
diminishes in winter, and disappears entirely on their return to a 
cold temperate climate. With the Asiatics toe sun causes different 
tints. The dtins of the Indo-Chinese and toe Malays become dark 
olive. The Fuegians and Galibia tom brick-colour or dull red. 
The Chinese skm turns darker in winter and paler in summer. 
Among certain peoples whose skins are naturally dark (he parts of 
the body exposed to the litot and air an often lighter than those 
covered by their clotoee. This ia the case with toe Fuegians and 
the Sandwich Islanders. The fair European skin reddens under toe 
sun, passing from pale ted to brick red or to patches of deep red. 

SKIN DISEASES. The diseases of the skin do not essentially 
differ from those of the other organs of toe body. I^ these, 
the skin is composed of cells resting on a cormective tissue 
framework, in which rra the vessels wbidi nourish it and the 
nerves which keep up its communications wito the rest of toe 
body. But it has certain differences from other organs, some 
dependent on its structure and some on its exposed position. 
Thus, instead of, like the kidney, to wMch it may best be com¬ 
pared, havinjg its epithelium faced by epithelium, all lies open, 
and toe vanous processes are all “one-sided.” njere are no 
depths to be attaeked, and any diseases, if they spread, must 
do so superficial; spreading as they often do equally in aB 
directions, toe diseases of the skin have a tendency to asSunle a 
circular form, independoitfy of any parastlc cause, though when 
such cause is present toe patches are of a more perfectly circular 
shape. Further, from the extent of its superficiid area said its 
exposed position^ toe (drin is liable to be attadked bjr mOre fertta 
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of imtatioij, parasitic or other, than any other organ of the body. 
Every stage Md variety of disease is open to view j minute 
differences, minor or important, are at once noted; and thus 
it is that the recognized distmct maiadies of the skin are so 
numerous. In no other organ, with the partial exception of the 
eye, can the changes be watched from day to day ; in none can 
so n^y stages of the same disease be simultaneously observed ; 
and in no other is it so simple a matter to remove and instantly 
fix for microscopic examination the living tissue. 

Ihe multitude of its affections renders die difikmlties of arrang¬ 
ing the diseases of the skin very great, and the absence of any 
generally accepted scheme of classification has always been and 
still remains one of the main obstacles to their intelligent study. 
The older systems, constructed before the days of bacteriology, 
were commonly based on the form which the eruption assumed 
(scaly, moist, purulent), but they usually contained in addition 
a certain number of diseases under the heading of Parasitic. 
Though obviously illogical, such systems served well enough 
while the recognized parasitic diseases were few, such as those 
caused by such gross parasites as the Acarus scahiei (the itch 
mite), the pedictdi (lice), and the hyphomycetic fungi such as the 
AchoHon Schimleinii. The discoveries of bacteriology have 
enormously enlarged this class, but the difiicully is that one and 
the same disease is regarded as para.sitic by one authority,.as 
dependent on nerve influence by another, w^e a third assumes 
an agnostic position. 


' The lollowing is a useful working classification. 

1. The Dermatoneorosbs.—^( a) Sensory; anaesthesia, hyper- 
aesthesia, pruritus ; (ft) vaso-motor: urticaria, erythema multiforme, 
angio-neurotic oedema, pellagra, purpura, curtain forms of ecsema, 
erythema pernio (chilblains), erythema nodosum, herpes, cheiropom- 
phulyx, alterations of pigment; (c) tropliic: sclerodermia, perforating 
ulcer, Charcot's bed-sore, the lesions of certain forms of leprosy, 
Raynastd's disease, Morvan's disease, pemphigus, lupus erythematosus, 
the skin lesions of syringomyelia ; {d) glandular, according to the gland 
affected,—as the sweat-glands, hyperidrosis, haematidrosis, bromi- 
drosis, miliaria papulosa, or prickly heat ; the sebaceous glands, 
rosacea, seborrhoea ; the hair follicles, alopecia, groyness. 

2. Local Inocueabee Diseases. —The agents producing these arc 
parasitic in origin and may be divided into those caused oy animal 
palates, vegetable parasites and various micro-organisms, (a) 
Animal parasites: scabies, doe to the Acarus scabiei or itch mite; 
pediculosis, guinea-worm disease, due to the Dracunculw mediuensis ; 
trichinosis, due to the cysticereus cellulosae; elephantiasis, due to 
the fitaria sanguinis hominis; various eruptions produced by 
accidental parasites such as the harvest bug (leptus autumnalis), the 
jigger or sand fiea (Dermatophilus penetrans), met with in the tropics, 
(ft) Vegetable parasites, ringworm, caused by the Trichophyton 
tonsurans; focus, caused by the A chorion Schbnleinii; tinea 
versicolor, caused by the Microsporon Furfur; erythrasma, due to 
the Microsporon minutissimum; actinomycosis, due to the Acti¬ 
nomyces or ray fungi; mycetoma or Madura foot, due to Dyscomyces; 
aspergillosis and pinto, caused by an unknown fungus ; streptothrix 
infections other than from the ray fungus, sporotrim>sis; blastomy- 
ottic dermatitis, due to a fungus of the yeast family, (e) Micro¬ 
organisms : impetigo contagiosa, caused by inoculation vdth strepto¬ 
cocci ; furunculosis or boils, due to the staphylococcus pyogenes 
aureus and albus; carbuncle, a deeper infection also caused 1^ 
staphylococci; anthrax, caused by the bacillus anthracis; sycosis, 
due to a staphylococcic infection of the hairy parts: acne, due to a 
bacillus callra by Gilchrist the bacillus acnes, thought to bo identical 
wito the micro-organism of Sabouiaud and Uuna; furunculosis 
orientalis (Delhi boil, Aleppo boil, Biskra button), a tropical disease 
in which the parasite is not yet identified; certain forms of scssma, 
notably the fwtular forms. 

3 . Ceneeae Inocueadee Diseases.— Tuftsreufostr, manifesting 
itsdf as lupus vulgaris, verruca necrogenica, erythetna induratum 
or as tuberculous ulcerations. In all these Ko(^’s.bac>Uua has been 
identified. Syphilis, caused by the Spirochaetil pmiaa of Schaodfain 
and Hoffmann, in which there are primary, secondary and terti^ 
skin lesions, tsprosy due to the bacUlns lepra. ^ > Vows (framboeiia), 
caused by a specific parasite, the Spirockaeta psrtenius, GUmdegs, 
due to inoculation with the badttus mallei. Added to these are 
erysiMlas lutd the various exanthematous fevers. 

4. Diseases of pncextaik AtmatsiaYl—‘Psoriasis, pityriasis 
rubra, pityriasis rosea, 

. 5. Estupvom.jiat 10 Daves.—These may follow on the internal 
admihistfatidn of.diloral belladonna, copaibi^ phenazone, meicniy. 
quinine, tar, stten^itm, su^honal, salicylic acid and theEalicylates 
and'bromides.' ' ■ ’ -i' 

(New GnowntK—Benign.: ehsloU saA fibroma, nasvm pigmst^ 
teSMi, vastjular iMMvf, tstmgtectasis, lymphangioma, myotaa, ftryeosis 
fuiigoidss, papiUoma, aionoma, moluscum contageosum, rhinoscleroma 


cysts asvl warts (including corns and homy growths). Mlhgnaatt 
sorco^, carcinoma, rodstS sdesr, Pagsl's disease. 

The skin is liabte*to the same pathological conditkms as other 
structures of the body, such as changes in vascularity, inflammationB, 
invasion by parasites and new growths together with changes due 
to the special structure of the skin such as hypertrophy and atnmhy, 
disorders of the sweat glands and sebaceous glands and altetanons 
of pigment. Some of the groups of diseases classed as the der- 
matoncuroses are manifestations of widely different diseases; thus 
anaesthesia and hyperaesthesia occur in hysteria; while the acute 
bed-sore of Charcot (a form of local gangrene) and perforating ulcer 
are generally due to an inflammatory condition of me nerve trunks. 
In the group of diseases known as purpura, where haemorrhages of 
varying size make their appearance on different parts of the skin, 
the lesion is considered to be due to a toxin or aatotoxin acting 
directly on the vascular walls. In some cases we know it to be 
inorganic, such as phosphorus or merci^, in others organic as 
smallpox, measles, ^hus or tuberculosis; or the haemotTbages 
may occur in connexion with new growths such as sarcoma and 
lymphadeuoma. Why these very different causes should combine 
to produce tlie phenomenon of haemorrhage is not clear. 

The disease known as urticaria or nettle-rash is probably due to 
some irritant poison circulating in the blood, but the causes ptfft- 
ducing it vary from constitution diseases such as gout and mahuia 
to certain articles of diet which act as gastro-intestinal irritants such 
as pock and shdl-fish. It has been known also to foUeny on mental 
emotion and is said to be frequent in the neurotic diathesis, but an 
attack may be set up by any local irritant such as stings or bites. 
The pathology of tiie lesions in this disease is os follows : reacting 
to some irritant, the blood-vessels dilate, serum is poured out from 
them into the tissues around, and compressing toe vessels from 
without empties them of blood. This explains toe white centre of 
the urticarial weal, toe red margin of which is toe clinical eicpressian 
of toe dilated and uncompres^ vessels at the border. In those 
diseases grouped together under tlio name of erythema, although the 
majority of authors place them under the heading of Inflammation, 
there is a good deal suggestive of a close relation to urticaria. Some 
cases are caused by toe ingestion of certain drugs, a good many are 
directly associated with toe rheumatic poison, wh^ others are 
apparently connected with fermentative changes in toe gastro¬ 
intestinal tract. Thus all those examples of toe disease with toe 
cause of wliich we are approximately acquainted arc readily enough 
attributed to some circulating irritant. This disease differs histologi¬ 
cally from urticaria in toe peraisteat dilatation of the vessels. 
Although serum is poured out from them as freely as in urticaria, 
the dilatation of toe vessels is so active that they are not compressed 
as in that disease, wliile the presence of numerous cells around the 
vessels seems to suggest a more severe irritant, and the fact that the 
lesions are clinically more persistent further confirms that suggestion.. 

When certain irritants are applied to toe skin we know before¬ 
hand what effects they will produce. Thus croton oil produces a 
vesicular and pustular eruption, that of cantharides is vesicular 
or bulbous, while other drugs are followed by results d^iendent 
on their concentration, ranmng from a mere iMness produced by 
dilute appUcations to actud death of the skin from concentrated 
ones. With toe milder irritants which produce toe results clinically 
known as scsema we have invariably more or less pronounced certain 
definite phenomena. The blood-vessels dilate; serum is exuded 
from them—^it may be merely into the deeper layers of toe sldn, or 
it may reach into and among the opidtamlc cells, or burst its way 
through these and appear in drops on toe surface. The eptoelhu 
cells are, immediately if toe irritation be slight, later if it be mote 
severe, stimulated to increased activity of growth and production; 
and this activity, often misdirected, is so great that toe nonnal 
process of hardening in toe ceils is intorfeied with, and we have what 
IS known as parakeratosis (irregular coinification) and toe conse¬ 
quent production of scales. Should this be toe prominent pathologi¬ 
cal change, the exudation spends itself among the cells of toe aoales, 
and a condition patoologicimy moist appears to the dmical obsenver 
as a dry eruption. Thus according to the reaction—which is pro- 
I sumably largely dependent on toe irritant to which H it due—we 
have various degrees and forms of inflammation of the skin, all of 
them covered clinically by the ierm eteema. When snch a derMtitis 
is produced experiments^ by the application of such an irritant 
as croton oil we can more or less accurately predict the duration of 
the inflammation, winch giadnally becomes less and less and usually 
terminates In dry seaBng. So in ectsma, as long as the irritant con- 
tinnes to act, so l«>g its results be evident on toe skin, thi- 
fortunat^y the irritaat which is the cause of sersma is still a matter 
of dilute. 

tn studying other inflammations we have toe advantage of <fle- 
fifiitely knowmg their cause. Thus in impetigo contagiosa we kffow, 
mainly owhig to toe wotk of Sabeitufl, that toe cause of the disease 
is the stnmtdcooms pyogenes. The first result of inoculation is n 
minuti; ,ie(hsp9t (dilatation pf She vessels), which is n^idly followed 
by toe appeafance on the suiface of a vesicle or bleb (exudation of 
senffffjy'wnich is soon converted into a pustule, the whole dries w 
into a 'Scsib; Which WhSn toniwh Off discloses a' hasltoy or stighfi^ 
reddeaediskim ' neto.amM<may be oonstantiy httaeked. 

In ritsgworm, where toe cause of toe disease is toe growth in toe 
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siipaiftcial layer* of the skin of one or other of the different va^jeties 
of fungus grouped together under the conuaon name of ringworm, 
a reaction more resembling that of sersmaijs pdoduced. There is the 
some dilatation of the vessel with exudation of fluid, sometimes 
reaching the surface in the form of vesicles, sometimes spending 
itrelf through and among the epidermic cells and only evidenced 
chnically by the presence of more or less scaling. In otlior cases the 
exudation early becomes purulent (this is said to occur regularly 
when the disease is contracted from the horse), a change which, 
though occasionally noted, is by no means frequent in ecnma. 

The inflammations of the corium or deeper layer of the skin are 
due, with very few exceptions, to the growth of well-known organ¬ 
isms. Erysiptlas, funtnclt, anthrax and glanders are diseases wUch ran 
an acute course and rapidly terminate, the two former usually in re¬ 
covery , the two latter often fatally. The other more chronic aflections 
aU follow one course : in their earlier stages there is a new growth 
of connective tissue cells in their lowest forms (granuloma), and this 
later breaks down, either rapidly, as in syphilis, or slowly, as in 
tuberculosis and leprosy. Most of these diseases leave behind Ihem 
a well-defined scar. 

The new growths of the skin are the same as those found else¬ 
where Only two present special characters requiring notice here. 
Keloid is a peculiar form of fibroma which, although benignant as 
regards any general infection, invariably recurs iocally after re¬ 
moval. Rodent ulcer is a form of cancer wliich occurs usually on the 
face, and whose malignancy is aImo.st entirely local. The class of 
atrophies of the skin comprises those diseases where the atrophy 
is primary, and those where it succeeds to previous hypertrophic or 
inflammatory changes. Anomalies of pigmentation are those of 
excess and lack. Chloasma, in which dark patches appear, most 
frequently on the face, is usually associated with disease of some 
internal organ, such as the liver or uterus, being frequently observed 
in pregnancy. The cause of vitiligo, in which tiie pigment normally 
present disappears from certain area-s, a phenomenon more striking 
m coloured than in white races, is unknown. 

Diseases of the skin tend to manifest themselves in certain parts 
of the body; i.e. certain diseases exert a .selective influence on the 
StUettvo ****“ nruption. Symmetry is characteristic of 

psoriasis, drug rashes and the eruptions of 
tloa " specific fevers, while o&ers, such a.s herpes soster, ring¬ 
worm, tertiary syphilis and new growths, tend to be 
asymmetrical. Eczema selects the flexor aspect of the limbs and the 
neighbourhood of folds of skin and opposed surfaces, while psoriasis 
favours the extensor surfaces and the outer side of the elbows and 
knees. In certain disea-ses of nervons origin, notably in herpes 
roster, the eruption follows the course of a cer^n nerve. In the 
face wo got erythema, lupus erythematosus, rosacea, eczema, 
actinomycosis, &c., and syphilitic and malignant ulcers. Rodent 
ulcer usually selects the face, and generally the nose or orbit. The 
face tem is usually the selective site of lupus vulgaris. The scalp is 
the chief site of two varieties of lesion—-tlie pustular, as in pustular 
eczema and impetigo contagiosa, or the dry and scaly eruptions, as 
psoriasis, ringworm and squamous syphilides. The geniM organs 
are the seat of vesicular eruptions such as he-qies or eczema or 
occasionally scabies; they are also the seat of ulcers, chiefly venereal, 
and of secondary syphilides. Scabies or itch tends to occur on ihe 
hands, and the chmcteristic burrows are noticeable between the 
fingers. The hands too are subject to various forms of eruption 
known as trade eruptions fine to the handling of paraffin, tar, sugar, 
salt, lime, sulphur, &c. The lesions mostly dlmulate eczema, and arc 
frequent amongst tanners, dyers, chemists, bakers and washer¬ 
women, and workers in the electro-plating t^e. Exposure to the 
X-rays sets up a form of dermatitis, either an acute erythematous 
form due to a single prolonged exposure or a chronic form affecting 
operators who have been exposed over prolonged periods. Ulceration 
and oonsidorable destruction of the cpidern^ may take place 
together with the occurrence of warty growths which tend to become 
epitheiiomatons. 

For an account of the treatment of the best known skin diseases 
see under their separate headings. 

SKINNER, JAM^ (1778-1841), British militaty adventurer 
in India, son of lieut.-Colonel Hercules Skinner, was bom in 
India in 1778, hb mother being a Rajput lady. At the age of 
eighteen he entered the Mahratta army under de Boigne, where 
he soon showed military talents; and he remained in the same 
service under Perron until 1803, when, on the outbreak of the 
Malwatta War, he refused to serve against his countrymen. 
He joined Lord Lake, and raised a regiment of irregular horse 
calW “ Skinner’s Horse *' or tlw “ Yeuow Boys,” which bwame 
the most famous regiment of light cavalry in India of that 
day. He was present at the siege of Kiaratpur, and in 1818 was 
granted a jagir yidding Rs. 90,000 a year, appointed lieutenant- 
colonel in the British service and made C.U He had an intimate 
knowledge of the.0jaracter of the natives of India, and his advice 
was'highly valued by .successive govemor-geaerals and com- 


monders-in-chief. _ He died at Hansi on the 4th of December 
1841, and was buried in a church at Delhi which is called after his 
name. 

See J. Bailiie Fraser, Military Memoir of lAeut.-CoUmel Jemes 
Skinner (1851). 

SKINNER, JOHN (1791-1807), Scottish author, son of John 
Skinner, a parish schoolmaster, was bom at Balfour, Aberdeen¬ 
shire, on the 3rd of October 1791. He had been intended for the 
Presbyterian ministry, but, after passing through Marischal 
College, Aberdeen, and teaching for a few years, he took orders in 
the Episcopal Church, and was appointed to the ^arge of Xxmgside 
in 1749. Very soon after Skinner joined the Episcopalians they 
became, in consequence of the Jacobite rebellion in 1745, a much 
persecuted remnant. Skinner’s church was burnt; lus bouse 
was plundered; for some years he had to minister to his congrega¬ 
tion by stealth; and in 1753 he suffered six months’ impriswi- 
ment for having officiated to more than four persons besides his 
own family. After 1760 the penal laws were less strictly en¬ 
forced, but throughout the centuiy the lot of the Episcopalian 
ministers in Scotland was far from comfortable, and only the 
humblest provisions for church services were tolerated. He died 
at the house of his son, John Skinner, bishop of Aberdeen, 
on the i6th of June 1807. It is by his few songs that Skinner 
is generally known. A correspondence took place between him 
and Burns, who considered his “ TuUocbgorum ” “ the best Scotch 
song Scotland ever saw,” and procured his collaboration for 
Johnson’s Musical Museum. Other of his lyrics are: “The 
Monymusk Christmas Ba’ing,” a football idyll; “ The Ewie wi’ 
the Oookit Horn” and “John o’ Badenyon.” His best songs 
had stolen into print; a collection was not published till 1809, 
under the title of Amusements of Leisure Hours. Throughout his 
life Skinner was a vigorous student, and published in 1788 an 
Ecclesiastical History of Scotland (2 vols.) in the form of letters. 

A Life of Skinner, in connexion with the history of Episcopacy in 
the north of Scotland, was published by the Rev. W. Walker in 1883. 
His songs ana poems were edited by H. G. Reid (1859). 

SKINNER’8 CASE, the name usually given to the edebrated 
dispute between the House of Lords and the Hous^,qf;Commons 
over the question of the original jurisdiction of the former house 
in civil suits. In 1668 a London merchant named Thomas 
Skinner presented a petition to Charles II. asserting that he could 
not obtain any redress against the East India Company, which, 
he asserted, had injured his property. The case was referred 
to the House of Lords, and Skinner obtained a verdict for £5000. 
The company complained to the House of Commons which 
declared that the proceedings in tlie other House were illegal. 
The Lords defended their action, and after two conferences 
between the Houses had product no result the Commons 
ordered Skinner to be put m prison on a charge of- breach of 
privilege; to this the Lords relied by fining and imprisoning 
Sir Samuel Bamardiston, the chairman of the company. Then 
for about a year the dispute slumbered, but it was renewed in 
i66q, when Carles II. advised the two Houses to stop all pro¬ 
ceedings and to erase all mention of the case from fteir records. 
This was done and since this time the House of Lords has tacitly 
abandoned all claim to original jurisdiction in civil suits. 

See Lord Holies, The Grand Question concerning the Judicature of 
the House of Peers (1689); T. P. Taswell-Langmead, English Con¬ 
stitutional History (1905); L. O. Pike, Constitutional History of the 
House Of Lords (1894); and H. Hallam, Constitutional History, 
vol. iii. (1855). 

SKIPPON, PBIUP (d. 1660), English soldier in the Qvil, 
Wars, was bom at West Lexliam, Norfolk. At an early age 
he adopted the military profession and in 1699 wks s«ving|rith 
Sir Horace Vere in the matinate. He took part m m^ m thq^ 
battles and sieges of the tipie in the Low Countri^' At,^' 
sieges of Breda in 1695 mid 1637 he was wounded, onditi^er 
his old commander, Lord Vere, he was present when Bett-le-Dtx; 
(’s Hertonnbosch) and Haeirtricht were attacked in 1639. A 
veferan of considerable experience, Ci^tain Skippon zetumed 
to England in i639,and was immediatelyappointedtoacommand 
in the (Honourable) Artillery Ckimpoiqr. In 16^ the Creil 
War was fast appro^h^ wd is January Sac^pop was mads 
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coramanaei oi the City troops. He was not present at Edgchill, 
but lie rode up and down tlie lines of his raw militiamen at 
Turnham Green, cheering and encouraging them in the face of 
the king’s victorious army. Essex, the Lord General of the 
Parliament forces, .soon made Skippon his major-general, a 
post which carried with it the command of the foot and the 
complicated duty of arranging the line of battle. He was with 
Essex at Gloucester, and at the first battle of Newbury distin- 
■guished himself at the head of the infantry. At the end of 1644 
the amazing desertion of Essex when his anny was surrounded 
at Lo.stwithiel left Skippon in command ; compelled to surrender 
without firing a shot, the old soldier bore hineself with calmness 
and fortitude in this adversity. At the second battle of Newbury 
he and Essex’s old foot had the satisfaction of recapturing six 
of the guns tliey had lost at Lostwithiel. The appointment as 
major-general of the New Model Army soon followed, as, apart 
from his distinguished services, there was scarcely another man 
in Ei^land with the knowledge of detail requisite for the post. 
In this capacity he supported Fairfax as loyally as he supported 
Essex, and at Naseby, though dangerously wounded, he would 
not quit the field. For his conduct on this decisive field the 
two Hou.ses of Parliament thanked him, and they sent him 
special physicians to cure him of his wound. It was long before 
he was fit to serve in the field again. He only reappeared at 
the siege of Oxford, which he directed. At the end of the 
war he was selected for the command of the forthcoming Irish 
expedition, with the rank of raanshal-general. The discontent 
of the soldiery, however, which ended in open mutiny, put an 
end to a command which Skippon had only accepted under 
great pressure. He bore a part in all the movements which 
the army leaders now carried out. A Presbyterian himself, 
he endeavoured to preserve a middle position between his own 
sect and the Independents, and to secure by any means a firm 
treaty with the king, ’fhe array outstripped Fairfax and 
Skippon in action. The major-general was named as one of the 
king’s judges, but, like his chief, did not take his place. During 
the Commonwealth period he held high office, military and civil, 
but ceased to influence passing events. He was one of the 
members of Cromwell’s Hou.se of Lords, and, in general, was 
universally respected and beloved. Age and infirmities prevented 
him from taking any part in the revolutions which culminated 
in the restoration of the Monarchy, and in March 1660 he died. 
•Skippon was a deeply religious man, and wrote several books 
of dc\'otion for the use of soldiers. One of his few sayings in 
Parliament, that on the fanatic Naylor, has become famous: 
“ If this be liberty, God deliver us from such liberty 1 ’’ 

Sec Vicars, English Worthies (1647), 

SIHPTON, a market town in the Skipton parliamentarv 
division of the West Riding of Yorkshire, England, 26 m. N.W. 
of Leeds by the Midland railway, served ako by the LMcashire 
nnd Yorkshire railway. Pop. of urban district (1901) 11,986. 
It is picturesquely situated in the hilly district of the upper 
valley of the river Aire, the course of which is followed by the 
Leeds and Liverpool canal. The strong castle built by Robert 
de Romille in the time of the Conqueror was partly demolished 
m 1648, but was restored by the countess of Pembroke. Of 
the ancient building of de Romille all that remains is the western 
doorway of the inner castle. In the castle grounds axe the 
remains of the ancient chapel of St. John. The church of 
the Holy Trinity, mainly Perpendicular, was also partly de¬ 
molished during the Qvil War, but was restored by the countess 
of Pembroke. The free grammar-school was founded in 1548 
by William Ermysted, a canon of St Paul’s, London. I’here are 
also science and art schools. There are extensive woollen and 
cotton factories, and, in the neighbourhood, a large limestone 
quarry. 

Skipton was the capital of the ancient district of Craven. 
At the Norman accession it became part of the possessions of 
Earl Edwin, and was granted to Robert de Romille. Subse¬ 
quently it went to the Albemarle family, but was again vested 
in the Crown, and Edward II. bestowed it on Piers de Gaveston. 
In 1311 it came into the possession of the Cliffords. The castle 
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vva-s taken by the parliamentary forces in 1645 ®^ter a desultory 
sieg^of three years. 

SKIRRET, knot^ l^tanically as Sium Sisarum (natural 
order Umbclliferae), a fleshy-rooted perennial, the roots of which 
are boiled, and afterwards served up like salsify. It requires 
a free, deep and much enriched soil, and is generally raked from 
seeds, which should be sown in drills a foot apart about the end 
of March, the bed being well-watered in dry weather. The 
roots will be in use about November, and will continue fresh 
through the winter if carefully stored. 

SKIRVING, ADAM (1719-1803), Scottish song-writer, was 
born in Haddington in 1719. He became a farmer at Garleton, 
near Haddington, and died in April 1803. He was buried at 
Athelstaneford. His reputation rests on two Jacobite ballads 
on the battle of Prestonpans, one of which, “ Hey, Johnnie 
Cope, are Ye Waking Yet ? ” has a well-deserved place in most 
collections of .Scottish songs. 

SKITTLES (from 0 . Eng. sceoten, to shoot), a game played on 
the green or an alley with a number of “ pins ” of wood, which 
arc knocked down by an oval, flattened missile called the cheese, 
about 10 lb in weight, thrown by the player. The game has 
been in existence for centuries in many countries under different 
names, quilles in France, Kegelspiel in Germany, skayles, kails, 
clash, cloddyn^e, roly-poly, Dutch bowls, &c., in Great Britain. 

In early days in England “ sheepie’s joynts ” were thrown at 
the pins, and in many varieties of the game, for instance in the 
German and Dutch, halls were u.scd, which were rolled along the 
ground at the pins. As now played, nine large, oval-headed 
pins are set up in a square, three pins on each side, with a corner 
angle presented to the player, who stands about 21 ft, from the 
pias. One step in advance is allowed in delivery. The object 
is to knock down the greatest number of pins in the fewest 
throws. In the eastern counties of England four pins only, one 
on each comer, are generally used. In Dutch .skittles the centre 
pin is called the “ king-pin ” and often has a crown on its head. 

The object of this game is to knock down the “ king ” without 
touching any of the other pins, or to knock down aU the other 
pins and leave the king. In Germany and Holland balls have 
always been used, and the game in that form was introduced into 
America from the latter country early in the i8th century, but 
is not now played there, being replaced by bowling. ^ ■V 

SKOBELEV, MIKHAIL DIBOTRIfiVICH (1843-1882), Russian 
general, was born near Moscow on the 29th of September 1843. 
After graduating as a staff officer at St Petersburg he was sent 
to Turkestan in 1868 and, with the exception of an interval of 
two years, during which he was on the staff of the grand duke 
Michael in the Caucasus, remained in Central Asia until 1877. 

He commanded the advanced guard of General Lomakine’s 
column from Kinderly. Bay, in the Caspian, to join General 
Verefkin, from Orenburg, in the expedition to Kluva in 1874, 
and, after great suffering on the desert march, took a prominent 
part in the capture of the Khivan capital. Dressed as a Turko¬ 
man, he intrepidly explored in a hostile country the route from 
Khiva to Igdy, and also the old bed of the Oxus. In 1875 he 
was given an important command in the expedition against 
Kholmnd under General Kaufmann, showing great capacity in * 
the action of Makram, where he out-manoeuvr^ a greatly superior 
force and captured 58 guns, and in a brilliant night attack m the 
retreat from Andijan, when he routed a large force with a handful 
of cavalry. He was promoted to be major-general, decorated 
\rith the order of St George, and appointed the first governor of 
Fergana. In the Turkish War of 1877 he seized the bridge over o 
the Sereth at Barburchi in April, and in June crossed the Danube 
with the 8th corps. He commanded the Caucasian Cossack 
Brigade in the attack of the Green Hills at the second battle of 
Plevna, He captured Lovtcha on the 3rd of September, and 
distinguished himself again in the desperate fighting on the Green 
Hills m the third battle of Plevna. Promoted to be a lieutenant- 
general, and given the command of the 16th Division, he took 
part in the investment of Plevna and also in the fight of the 9th 
of December, when Osman Pasha surrendered, with his army. 

In January 1878 he crossed the Balkans in a severe snowstorm, 
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defeating the Turks at Senova, near Schipka, and capturing 
36,000 men and 90 guns. Dte.ssed wjth {are in white uniform 
mounted on a white horse, and always in the thicke.st of the 
fray, he was known and adored by his soldiers as the “ White 
General.” He returned to Turkestan aftl-r the war, and in 1880 
and 1881 further distinguished himself in retrieving the disasters 
inflicted by the Tckke Turkomans, captured Geok-Tepe, and, 
after much slaughter, reduced the Akhal-Teke country to 
submission. He was advancing on Askabad and Kalat i-Nadiri 
when he was disavowed and recalled. He was given the eom- 
mand at Minsk. In the last years of his short life he engaged 
actively in politics, and made speeches in Paris and in Moscow 
in the beginning of 1882 in favour of a militant I’anslatdsm, 
predicting a desperate strife between Teuton and Slav. He w.os 
at once recalled to St Pefersburg. He was staying at a Aloscow 
hotel, on his way from Minsk to his estate clo.se by, when he died 
suildenly of hmrt disease on the 7th of July 1882. 

SKOI^I (Kussian skopets, a eunuch), a secret religious sect 
of Russia. It is an ofl.shoot of the .sect known as the “ People 
of God ” oxKMysti (.see Russia : Rdipon). It was in 1771 in the 
government of Orel that the Skoptsi were first di.scovcred by tlie 
authorities. A peasant, .\ndrei Ivanov, was convicted of having 
persuaded thirteen other peasants to mutilate themselves. His 
assi.stanf was another peasant, known as Sclivanov. A legal 
investigation followed. Ivanov was knouted and sent to 
Siberia: Sclivanov fled, but was arrested in 1775. Skoptsism, 
however, increa.sed, and Sclivanov escaped from Siberia and 
proclaimed himself the Son of God incarnate in the person of 
Peter III. Peter had been popular among the Raskolniki 
(schismatics, or dissidents) becau.se he granted them liberty of 
conscience, and among the peasants because when pillaging the 
convents he divided their lands among the labourers. Sclivanov 
claimed the title “ God of Gods and King of Kings,” and 
announced his accomplishment of the salvation of believers 
through a self-inflicted mutilation. For eighteen years he lived 
in .St Petersburg, in the hou.se of one of his disciples, receiving 
double homage as (.'hrist and tsar. In 1797 he was rearrested 
by order of Paul I. and imprisoned in a madhou.se. Under 
Alexander I. Seli\ anov regained his liberty, but in 1820 was again 
t:hut up, this time in a monastery at Suzdal, where he died 
in 1832 in his hundredth year. Skoptsism was, however, not 
exterminated, and grave scandals Constantly arose. The most 
remarkable featlirc of this (Extraordinary sect has always been 
the type of people who joined it. Nobles, militaiy' and naval 
officers, civil .servants, prie.sts and merchants were to be found in 
its ranks, and so rapidly did the numbers incrca.se that 515 men 
and 240 women were transported to Siberia between 1847 and 
1866 without seriously threatening its existence. In 1872 many 
trials of Skoptsi took place all over Russia. In 1874 the sect 
numbered at least 3444, including 1465 women. Of these 
703 men and 160 women had mutilated themselves. Repres¬ 
sive measures proving useless, an unsucijesSful attempt was 
made to kill the sect by ridicule: Skoptsi were drested up in 
women’s clothes and paraded with fOols’ Caps on through the 
villages. In 1876 130 Skoptsi Were sentenced in a batch to 
transportation. To escape prn.secution some of the Sect have 
emigrated, generally to Rumania, where they are known as 
Lipovans. But though the law is .strict—every eunuch being 
compelled M register—Skoptsism :ftill continues to hold its Own 
in Russia. 

As their IStle indfiuites, the main feature of the sect is sexual 
■mutilation. This they call their " baptism of fire." Of tliis there 
arc two kiiKis, the "lesser" and "greater seal” (t.e. partial and 
(xirhplcte mutilation). In this the Skoptsi maintain that they are 
fulfilling Christ’s counsel of perfection in Matt. xix. 12 and xviii. 8, 9. 
A terrible operation with similar purpose is somrtime.s'performed on 
the women. The earliest records of such female mutilations date 
from 1815. Usually the breasts only are amputated. The Skoptsi 
do not absolutely condemn marriage, and some are allowed to have 
one child, those at Bucharest two, before being folly admitted. 
They are not pessimists, desiring the end of the speCies, but aim 
rather at the perfection of the individual. Their religious ceremonies 
include hymn-singing, addresses and frenried dancing ending in 
ecstasy, like that of the Khlysti and the. Mussulman dau<!inR der¬ 
vishes. Strict oaths of sedrecy are demanded from alt tBembers, 
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who form a kind of mutual-aid association. Meetings are held late 
at night in cellars, and lust till dawn. At these the men wear long, 
wide, white slitrts of a peculiar cut with a girdle and large while 
trousers. Women also dress in white, liither all prc.sent wear white 
stockings or are barefoot. They call tliemselve.s " White Doves." 
They have a kind of cuchari.st, at which pieces of bread consecrated 
by being placed for a while on the monument erected at Schlusselberg 
to Sclivanov are given the communicants. The society lias not 
always been content with pro.selytism. Bribes and violence have 
been often used. Children are Ixiught from poor parents and brought 
up in tile faith. The Skoptsi arc millcnarians, and look for a Messiah 
who will establish an empire of the saints, %.». the pure. But the 
Messiah, they beheve, will not come till the Skoptsi number 144,000 
(Kev. xiv, 1, 4), and all tlieir ellorts arc directed to reaching tliis 
total. 'I'Ue Skoptsi’s favourite trade is lliat of money-changer, and 
on 'Change in St Petersburg there was for long a bench known as 
the " Skoptsi’s bench." Of late years there is said to liave hern 
a tendency on the part of many Skoptsi to consider tlieir creed 
fiillilled by cliaste living merely. 

See Anatole Lcroy-Beaulieu, Tlte Empire uj the Tsars (Eng. trans., 
189(1), vol. iii. ; E. Putikan, Geschiihtliih-meclieintsche Vnirrsuchmigen 
Uher das Skopzenfum in Russland (Cdesscn, 1876); K. K. Grass, the 
geheime hetUge Schrift der Skopzen (Leipzig, 1904) and Vie russtsehen 
Sekten (Leipzig, 1907, &c.). 

SK0WHE6AN, a township and the county-seat of Somerset 
county, Maine, I.I.S.A., on the Kennebec River, about 39 m. N. 
of Augusta. I’op. (1890) 5068, (1900) 5180, of w'hom 4266 were 
inhabitants of Skowhegan village 1(1910) 5341. Rkowhegan is the 
terminus of a Ui.-indi of the Maine Central railway . 'The township 
covers an area ol about 50 sq. m., and has a public librart', a fine 
court house and Coburn Park. The farms of the township are 
devoted largely to daitying. Paper and pulp, wooden-ware, 
woollen and worsted goods, &r., arc manufactured. Skowhegan 
wa.s .settled as a part of Canaan about 1770. In 1814 the township 
of Bloomfield was erected out of the southern portion of Canaan. 
In 1823 a second terwnship was erected out of what then remained; 
this Was called Milbum at first, but in 1836 the former Indian 
name, Skowhegan, said to mean “ spearing ” or “ watching 
place,” was adopted. Bloomfield was annexeil to Skowhegan in 
1861. The village of Skowhegan was incorporated about 1856. 

SKRAM, PEDER (c. 1500 1581), Danish senator and naval 
hero, bom between 1491 and 1503, at his father’s estate at 
Urup near Hor.sens in Jutland. He first saw service in the 
Swedish war of Christian II. at the battle of Brannkyrka, 1518, 
and at the battle of Upsala two years later he saved the life of 
the Danish standiird-^arcr. For his services in this war he 
was rewarded with an estate in Norway, where he settled 
for a time with his young consort Elsebe Krabbc. During 
“ Grevens Fejde,” or “ the Count’s War,” Skram, whose reputa¬ 
tion as a sailor was already established, was .sent by the Danish 
government to assist Gustavus Vasa, then in alliance with 
Christian III.’’against the partisans of Christian II., to organity 
the untried Swedish fleet; and Skram seems, for the point is 
still obscure, to have shared the chiel command with the Swedish 
Adrtiiral M&is Some. Skram greatly hampered the movements 
of the Hanseatic fleets who fought on the side of Christian II., 
captured a whole Lubetds squadron off Svendborg, and prevented 
'(he revicthalling of Gopiinhagcn by Liibick. But the iticurable 
suspicion of Gustavus I. ihiniiiiized the succesSes of'the allied 
’ fleets throughmit 1335. Skram’s ierVices'were richly rewarded 
by GhristianTII.;'t*hO kniglited him itf hte coronation, ihade him 
a 'stoatot and bhdoWe'd 'him with ainple estates. The broad- 
ihbdldfcrcd, yclkvW-haired 'admiral'WaS an bnvrt’-aud-ovit patriot 
'and' greatly Contributed as a seiiator to thb virtbry of th? Ilanish 
party over the Gcnhan in the coiihdls 'of Christian III. In 
1535, leeling too infirm to gd' to sea, he resigned his post of 
admiral;'but ythen'the Scandinavian Seven'Years' War ..broke 
out Seven ye'ats later,"and the new king, Frederick II., bffered 
Skram the chief coiAnfand; the 'old'hero'(Sd'hot'h&itate a 
moment With a large fleet he put to sea in August 1362 and 
cbiti^lliKl the'SwWish idhUral, dftcr a silWcdSful'Ierlgagement 
off the coast of Gbrikhd; to take 'tefuge 'behind' the Skerries. 
This, however, was'hiS'Stile achievement, and he Was Superseded 
at the end of the year by'Hcriuf Trblle. Skram-how‘retired 
from active service, but was twice ■(i363-'r3fi8)‘bhsuceeS.sft)lly 
' besieged by 'theSwdtesihtts castiek)f'LaTOlhii'wtt(A heand'his 
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■ wife deiVndcd with great intrepidity. His estates in Halland 
were also repeatedly ravaged by the enemy. Skram died, at 
an advanced age, at Urup on the iith of July 1581. 

Skram's audacity won for him the niclmume of “ Denmark’s 
dare-devil,” and he contributed perhaps more than any other 
Dane of i)is day to destroy the Han.scatic dominion of the 
Baltic. His humanity was equally remarkable ; he often im¬ 
perilled Ids life by preventing his crews from plundering. 

See Axel Lar.seti, Dausk-Norskii Hcllehistorier (CopeuhaRcn, 1893). 

(H. N. B.) 

SKRZYNECKI, JAN ZYGMUNT (1787-1860), 1 'oli.sh general, 
was born in (ialieia in 1787. After completing his education 
at the university of T,cmberg, he entered the Polish Legion 
formed in the grand duchy of Warsaw, as a common soldier 
and won his lieutenancy at the battle of Raszyn in 1809. At 
the battle of I.eip/.ig he greatly distinguished himself and at 
Arcis-sur-Aube, in 1814, saved Napoleon from the sudden on¬ 
slaught of the enemy by sheltering him in the midst of his 
battalion. On the formation of the kingdom of Poland in 1815 
Skrzynecki was put in command of five infantry regiments of 
the line, and on joining the insurrection of 1830 was entrusted 
witli the organization of the Polish army. After the ixittle of 
Grochow, he superseded Prince Radziwill as commander in 
chief; but avoided all decisive operations as he hoped for the 
pacific inten’cntion of the powers in favour of Poland. In the 
beginning of March 1831 he even entered into corre.spondencc 
.with the Ru.s.sian Field-marshal Diebitsch, who was taken 
very ill both at I'aris and l.ondon. When at hast Skrzynecki 
did take the offensive his opportunity was gone, and he com¬ 
mitted more than one tactical blunder. At Ostrolcnka (26th 
of May iS.ti) he showed his usual valour and considerable 
ability, but after a bloody contest Diebitsch prevailed and 
SkrzjTiccki fell back upon Warsaw, where he demanded a recon¬ 
struction of the government and his own appointment as dictator. 
To this the diet would not consent, though it gave Skrzynecki 
a vote of confidenc’e. But public opinion was now running 
strongly against him and he was forced on the loth of August, 
in hi.s camj) at Boliraow, to place his resignation in the hands 
of his succc.s.sor, Dcmbin.ski. Skrzynecki thereupon joined a 
guerilla corps and on the 22nd of September took refuge in 
Austrian territoiy. Subsequently he resided at Prague, but 
migrated to Brussels where he was made commander in chief 
of the Belgian array, an appointment he was forced to resign 
by the combined and emphatic protest of Russia, Austria and 
Prussia, in 1839. With the permission of the Austrian govern¬ 
ment he finally settled at Cracow, where he died in j 86 o. 
Skrzynecki was remarkable for his personal courage and made 
an excellent general of division, but he was unequal to the heavier 
respon.sibility of .supreme command, and did much harm in that 
capacity by his irresolution. He wrote Two Victorious Days 
(Pol.) (Warsaw, 1831); and Mes Erreurs (Paris, 1835). 

See .S. y. N, Montalembert et sa corvespondance infdiU avec le 
gtHiralissme Sknvneck) (Montligcon, IQ03) ; Ignacy Pradzynski, 
The last four Polish Commanders (Pol.) (Posen, 1865). (R. N. B.) 

SKUA,' the name for a long while given to certain of the 
Laridae (see Gull), birds whiA sufficiently differ in structure, 
appearance and habits to justify their separation as a distinct 
genus, Stercorarius' (Lestris of some writers), or even subfamily, 
Stercorariinae. Swift of flight, powerfully armed, but above 
iJl endowed with extraordinary courage,, they pursue their 
weaker cousins, makii^ the latter disgorge their already 
swallowed prey, which is nimbly caught before it reaches the 
water ; and this habit, often observed by sailors and fishermen, 
has made these predatory and parasitic birds locally known as 
“ Teasers,” “ Boatswains,” ^ and, from.* misconception of their 

' Thus written by Hoier (ciri-a 1G04) as tliat of a Faeroese bird 
{hodii Skfiir) an example of which he sent to Clusius {Exotic. Auc- 
' ‘Utmim, p. 367). The word being thence copied by Willughby has 
been generally adopted by English nuthom, and, appUed by them 
to all the congeners of tlie sriecies to which it was originally peculiar. 

• This name in seamen’s ornithology applies to several other 
kinds of birds, and, though perliaps first given to those this group, 
is nowadays most commonly used'for the species of T*OTic-sian 
(?.■».), tlie-projecting middle feathers of tire .tail in oach kind being 


intent, “ Dunghunters.” On land, however, , whither they 
resort to breed, they i^ek food of their own .taking, whether 
small mammals, little birds, insects or berries; but even here 
their uncommon courage is exhibited, and they will defend 
their homes and offspring witli tlie utmost spirit against any 
intruder, repeatedly shooting clown on man or dog that invades 
their haunts, while every bird almost, from an eagle down¬ 
wards, is repelled by buffets or something (igogse. e 

The largest species known is the Stercararius caharrhacles of ornith¬ 
ologists— (he ’’Skooi” or "Bonxic" of the Shetlanders, a bird in 
size equalling a herring-gull, Lotus argeniaius. ■ The sexes do not 
diHor appreciably m colour, which is of a dark ibiown, somewhat 
lighter beneath; but tiio primaries imve at tlio base a patch of 
white, visible even when tlie wings are closed^ pjnd forming, when 
they are .spre.id, a conspicuous band. The bill and feet are black. 
This is a sjiecies of comparatively limited range, breeding only in 
some two or three localities in the Rhetlands, alamt half a dozen in the 
I'aeroes,'' and hardly more in Iceland. Out of tlie breeding-season 
it shows itself in most parts of tlie Nortli Atlantic, but never seems 
to stray farther south uian Gibraltar or Morocco, and it is tlierefore 
a matter of much interest to find the Southern Ocean inliabited by 
a bird—the " Fort F.gmont Hen ” of Cook's Voyages —which so 
closely resembles the Skua as to Iiave been fora long while regarded 
as specifically identical witli it, but is now .usually recognized as 
distinct under tlie name of .S', anlaectu'us. This tiird, cliaracteiized 
by its stout deep bill and want of rufous tint on its lower plumage, 
has an extensive range, and would seem to exhibit a tendency tC' 
further differentiation, since Howard Saunders, m a inoiiograph ol 
tlie group {Proc. Zool. Society, 1870, jip. ,317 .3,32), fi&ys tliat if 
presents thris? local forms—one occurring from New 2 ^Iand to 
Norlollc island and jiast Kerguelen Land lo tlie Capo of Good Hope, 
auotUer restricted to tlie Falklands, and the thud hitherto only met 
With near the south-polar ice. C)n thi' westeni coast of Sciith 
America, making its wa,y into the Straits of Magellan, and i>assiiig 
along the coa.st so far as Rio Janeiro, is found 5 . cAt/cnsis, distinguished 
among other characters by the cinnamon tint of its lower plumage. 
Three other sinalier species of the genus are known, and each is 
more widely distributed than those just mtiitioned, but tlie home 
of all is in the more northern parts of the earth, though in winter 
two of them go very far south, and, crossing the equator, show 
themselves on the seas that wash the Cajte of Good Ho^, Australia, 
New Zealand and Peru. The first of them is S. pomatorhinus (often 
incorrectly spelt pomurinvs), about the size ol a common gull, 
Lams oanus, and i>rcscntiiig, irrespective of sex, fwo very distinct 
ph<ases of jilumage, one almost wholly sooty-brown, the other parti¬ 
coloured—^ark alKivo and white on the breast, tlie sides of the neck 
being of a glossy straw-colour, and the lower part of the reck and 
the sides of the boily barred with brown ; but,a singular feature in 
the adults of this species is that the two median tail-feathers, which 
are elongated, have tlieir sliaft twisted towards the tip, so that in 
fiiglit the lower surfaces of their webs are pressed together vertically, 
giving the bird the apTiearance ol having a disk attached to its tail. 
Tlie second and third species so ckssely resemble each other, except 
in size, that tlicir distinctness was for many years unperceived, and 
in consequence tlicir nomenclature is an almost bewildering puzzle. 

H. Saunders (toe. cit.) thinks that the larger of them, which is about 
the size of a black-headed gull, should stand as 5 . crepidatus, and the 
smaller as .S', parasiticus, though the latter name has been generally 
used fur the larger when that is not termed, as it often is, A'. richara~ 
soni, a name that correctly apjiUes only to whole-coloured examples, 
for this imecies too is diiaorpliic. Even its proper English name * is 
disputable, but it has been frequently eaUed .the Arctic gull or 
Arctic skua, and it is by far the commonest of tlic genus in Britain, 
and perhaps throughout tlic uortiieni . hemisphorc. It breeds 
abundantly on many of the Scottish fslands. and.ta most countries 
■ lying to the northward. 'Themeat tagoautajly iaitonp; heather, and 
contains two eggs of a dark olive-colour, suflascd With still darker • 
brown patches. Birds of either pha.se of plumage pair indiscrimin¬ 
ately, and the young 4fiiow by their earliest .feathers wliether they 
will prove- whole or parti-coloured ; but in their immature plumage 
the upper surface is barred with pale reddish brown. The smallest 
qiecies, commonly known in English as the long-tailed or Bufiou's 


generally likened to the marlinesplkc that is identified with the 
boatswain's position; but perhaps the authoritative character 
assumed by foth bird and officer originaily snggiwted the name. 

’ It has long been subjected to persqcutiqH ill these islands, a 
isward being, paid for its head. On the. other tjUMt, in the Shetlands 
a fine was exacted for its death, as it was tiMieved to protect the 
sheep against eagles. 1’ct for all tliis it wo,uM. long ago have been 
extirpated there, and have ceased to.be a B>itish bird -in aH buf 
name, but for the upeclal protection afforded it by several members 
of two lamilies (Edmonston and Scott of Mqlhy), long before it was 
protected by .modem .legislation. 

• It is ithc 7 Fasgadait " of the Hebrides,- the " Shooi " of the 
Sliotlands, and tfie " Scouti-allen " of the fi.shermen on the east coast 
of Scotland. 
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wife defenflcd with (jreat intrepidity. His estates in Halland 
were also repeatedly ravaged by the enemy. Skram died, at 
an advanced ape, at Unjp on the nth of July 1581. 

Skrain's auilacit)' won for him the nidmume of “ Denmark’s 
dare-devil," and in contributed perhaps more than any other 
Dane of Ids day to destroy the Hanseatic dominion of the 
Hal tic. Il.is Inimanity was crjually remarkable ; he often im¬ 
perilled his life by pre%'eniinp his crews from plundering. 

Axvl Larsen, utHtk-Kofske Heltehiitmtr (Coprahapen, 1803). 
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SKItZYIlECKI, JAW ZY6MUNT {t787--i86o), I'olish 
wus ham in (i!ili<'ia in <787, After «)m{>leting his eductttioii 
al llif! university of he entered the Polish Legion 

(orineti in Die grand duetiy of Warsaw, as a common soldier 
and won liis lieutenancy at the battle of Ruszyu in 1809. At 
the battle nf l^paig he greatly distinguished himself and at 
Arcis-sur-Aube, in 1814, saved Napoleon from the sudden on¬ 
slaught of the enemy by sheltering him in the midst of his 
bathdion. On the iormation of the kingdom of Poland in >815 
Skrzyneeki was put in command of five infantry regiments of 
the lire, and on joining tile insurrection ol 1830 was entrusted 
with the organization of the Polish army. After the hottle of 
Grochiiw, he superseded I'rincc Radziwill us cummunder in 
chief: but avoided all decisive operations us he hoped fur the 
pacific inten'cntion of the powers in favour of Poland. In the 
beginning of Miuch 3831 lie even entered into correspondenoe 
.witl) the Russian Field-murshul Diebitsch, who wus taken 
very ill lioth at 1 ’a.ris and iuindon. When at last Skrzyneeki 
did take the offensive his opportunity was gone, and he com¬ 
mitted more than one tuetiral blunder. At Ostrolcnka (zhth 
of Hay 1831) he showed his usual valour and considerable 
ability, hut after a bloody contest Diebitscli prevailed and 
SkrT^'ncehi fell back upon Warsaw, where he demanded a recon¬ 
struction of the government and his own appointment as dictator. 
To this the diet would not consent, though it gave Skrzyneeki 
a vote of confidence. Put public opinion wus now running 
strongly against him and he was forced on the loth of August, 
in his tram] I at Polimow, to place his resignation in the hands 
of his siK-cessnr, Ih'mhinaki. Skrzyneeki thereupon joined a 
guerilla corps .and on the 22nd of September took refuge in 
Austrian territory. Subsequently he resided at Prague, hut 
migrated to Brussels where he was made outiunandcr in chief 
of the Belgiiui army, an appointment he was forced to resign 
by the. combined and emphatic protest of Russia, Austria and 
I’riissia, in 1839. Witli tlie permission of the Austrian govern¬ 
ment he fim^y settled at Cracow, where he died in i860. 
Skrzyneeki was remarkable for his personal courage and made 
an excellent general of division, but he was unequal to the heavier 
responsibility nf supreme command, and did much harm in that 
cupueily by lus irresolution. Tie wrote Two Victorious Days 
(Pol.) (Warsaw, 1831); and A/« Erreurs (Paris, 1835). 

Sec .T. J. AT. AfD«ia7*i«!wf( it sa correspondanc* inidili auic It 
Skmmecki (MontliRcon, J003); Ignacy Pradzynski, 
Tilt last tour Poluh Cimtiuanders (Pol.) [l*OBeii, 1863). (11. N. B.) 

5KOA,' the name for a lo^ while given to oe^in of the 
Laridof (see Gull), birds whi(£ sulTicicntly differ in structure, 
appearance anil habits to justify their separation as a distinct 
genus, Etercurarius {Ltsiris of some writers), or even subfamily, 
.S'lrrzorartinae. Swift of flight, powerfully armed, but above 
nil endowed with extraordinary courage,, they pursue their 
weaker cousins, making the latter disMsge their already 
swallowed prey, which is nimbly cauf^t before it reaches the 
water; and this habit, often observed ^ sailors ^ fishermen, 
has m^e these predatory and parasitic T^s locally known as 
“ Teasers," “ Boatswains,” ’ and, frutiLa misconaqitiun of their 

' Thus written by Hoier {ciri-a 1604) as tliat of a Faeroese Irinl 
(koiitf Sktiir) an example of which ha sent to Qosius lEsotic, Aut- 
‘ 'ta ri u m , p. 367). The word being flMsiee copied by .Willughby lias 
been generally adopted by English authors, and.oMdied by t^-m 
to all the congeners of the species to which it waa orijfcally peculiar. 

• This name in eeamen’s ornithology awfilies to several other 
Hnds ol birds, and, thou^ perliape first given to ttoae of this group, 
is nowadays most cnmnsonly used ior tbo species of T*o«c^iao 
(;.«.), the-projecting middle feathers of the. .tail in each .kind haiilg 


intewt, ” Dunghuntors.” On land, however, , whither they 
resort to breed, they g^k food of their own .inking, ydKtha 
small mammals, little birds, insects or berries; but even here 
their uncommon courage is exhibited, and tl^ will defend 
their homes and offspring witli tlie utmost spirit against any 
intruder, repeatedly shnoting down on man oi' dog that invades 
their haunts, while every bird almost, irtm an ^le down¬ 
wards, is repelled by buffets or somethi^ r 

The largest spmes known is the Slcrcurariui calurrhactes ol omiQi- 
oLigisis—Ibe ‘'Skooi" or "Bonxie" o( the SlictUmders, a bird in 
size cqualliiig a heiring-gnll, Larus ttrgefitaia.i. The sexes do not 
differ aptiri'etably m c^onr, which is ^ n dark brawn, sumeu'hai 
lighter lietiealb: but tuc primaries have at tliO base a pntcli oi 
wlute, visible even when the wings ure clusrd, end iormiug, wlien 
they ore .spiv.ul, a conspicuous b^d. Tlie bill and feet are black. 
Tills is a s^jecies oi comTSiiatively limited range, lireeding only in 
some two or three localities in the Shetland s, about holi a dozen in the 
Foeroeit,''' and lutnlly more in Iceland. Out oi tJie breeding-asazon 
it shows itsi’li in most parts oi the North Athmtir, but never Mems 
to stray i.irUuT south ^11 Gllirallar or Morocco, and it is Um'riore 
a matter of much interest to find the Soutliem tlcean inlinbited by 
a bird—^tlie " Port F.^ont Hen " oi Cook's Veyages—which so 
closely resent ble* tlie Skua as to liavc been ior a lone while ragarded 
as specifically identical with it, but is now . usually rBcoRcized us 
distinct under the iiame of .V. mlari.tu'HS, This bird, cliaraclelized 
by its stout dee)> bill and want oi rufous tint on its lower plumage, 
lias an extensive range, and would seem to exhibit a tendency to 
iiirtbor differi'utiabon, since Howard Saunders, in a liloiiDgrapt: ol 
tlie gruup (Froc. ZO0I. .S'mirlv, ihyti, pp, .317 33a), fit^s tiiat H 
jtreseots thriv Inoal forms—one occurring ironi New i^iaitd to 
Nurfulk Island and post Kerguelen Land to the Cane of Good Hope, 
another restricted to tlie Falklands, and tlie tliiid liitlicrto only met 
with near the south-polar ice. Cln tlie western coaut of Sr nth 
America, making its •«ay into the Straits ol Magellan, and ]>iiilung 
along the coast BO far as Kin Janeum, is fimiid 5. rAiIensii, distniguiahed 
ainui>4 otlwr characters by the cinnamon tint of its lower plumage. 
Three othor smaller species of the gentw ore known, and each is 
more widely distribute than thoM just mentioned, nut the home 
oi all is in the mote northern ports of tlie earth, though in winter 
two oi them go very far south, and, crossing the equator, show 
themselves on the eeas that wash the CajH' ol Good Hope, Australia, 
Ni-w Zealand and Peru. The first oi them is i'. pomatorkiuua (often 
incorrectly S)ielt /lOHuirtXHs), about Hie size of a common gull, 
Lotus caHUS, and presenting, irrespective ol sex, two very distract 
phases ol jilumage, one almost wholly sooty-brown, the other parti¬ 
coloured—^ark abovo and white on ttie liicost, tlie sides of the neck 
bein^ of a glossy straw-colour, and the lowtir part of the neck and 
the Bides of the boily hozrifd with brown ; but,a singular feature ill 
the adults nf this speuca is tliat tlie two meiliah tail-feathers, wliich 
arc elongated, have their slialt twisted towards the tip, so tliat in 
fiiglit the lower surfaces of their welw are pieraed together vertically, 
giving the bird the appeaTunee oi having a disk attaclicd to its tail. 
Tlie second and third species so closely rcsttnbk' eacli other, except 
in size, that tlioir distinctness was ior many years unperceived, and 
in coiiBequence tboir nomrfliclature- is an almost bewildering puzzle. 
H. Saundeni (IM. rit.) iliinks that the larger of them, which is about 
the size oi a block-headed gull, should stand as 5. cnpidaUu, and the 
smaUer as .V. panuHicus, though the latter name has been generally 
us^ fur the largor when that is not termed, as it often is, S. richord- 
soni, a name tliat correctly applies cmly to whole-oolonied examplez, 
for this raedes too is dimorphic, Even its proper English name * is 
disputable, but it has been frequently called the Arctic gull or 
Arctic skua, and it is by far the commonest of tile genus in Britain, 
and perh^ throughout tlic riorthoni .hemisphwe. It breeds 
abtnoantiy on-many of the Scottish islands, and .to most countries 
■lying-to the noithwurd. Tlie nest u.gunuralto jtuwn^ hcatUur, and 
conUns two eggs of a dark olive-colour, suAnsed With still darker • 
I brown patches. Birds nf either phase of plumage pair indiscrimin¬ 
ately, and the young sliow by their earliest .featkem whether they 
will prove whole or parti-coloured; but in theU immature plumage 
the upper surlaoe is barred with pale redtUik, brown. The smallest 
species, commonly known in EngliBh as lha longrtailed or Buflon's 


generally likened to the marlinespikq tliat is identified with the 
boatawain's posttfon; but perhaps tlic apthoritative character 
assumed by Mto bird and offirer originally suggewted the name. 

' It has long been subjKted to pcrsqcutimi in toese islaztds, a 
sward being paid for its head. On the other pUHt, in the Shetlands 
a fine was exacted ior its death, as it was believed to pnoterit the 
iheep against eagles, ^'et for oU tliis it wqpMl long ago have been 
extii^tad there, and have ceaaed to.be a Ihntish bM in aU but 
name, hut for the special protection afiotded it by several members 
of two iamilicB (Edmonston and Scott of Mqlby), long before it wa.s 
protected by .mMcrn .legislation. 

* It js ,thc ? Fsr*ad^ " of the Kebriilcs, tlic ” Shooi " of the 
Shotlandg, and the ‘ Sconti-aVen " oi the fislicmen on the east qoaat 
ol Scotland. 
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skua, is not known to exiubtt the remarkable dimorphism to*which 
the two preuedin); arc subject. It breeds j(,bun(lantly in some seasons 
on tJie tells oi Lapland, its appearance depending clueity on the 
presence ol lemmings (/.cwwms narvegUus), on which it mainly preys. 
•Ml these three .species occasionally visit the southern coasts oi 
Lurope in large flocks, but their visitations arc highly irregular. 

(A. N.) 

SKULL, the skeleton of the head, composed of 22 bones, 

8 of which iorm the skeleton of the cranium, 14 that of the 
face. ICxwpt the lower jaw, which is movable, the bones arc 
all firmly united by immovable joints. In the following article 
it is considered more profitiible to treat the skull as a whole 
than to detail the bones .separately, and for this purpose a normal 
European skull will be studied from in front {norma facialis), 
from above {norma verticulis), from llic side {norma lateralis), 
from beliind {norma occipitalis) and from below {norma basalis). 
Afterwards the interior of it will be considered by means of 
sections. 

The Skuu, from in kroni (norma jacialts) {see fig. 1). The fore¬ 
head region is lormed by the frontal bone, the two luilves of which 
usually unite ill the .second year; sometimes, however, they fail 
to do so and then a suture (metopic) may ivmaiii to an advanced age. 
The lower hmit ol the ioreliead is lormed by tlie upjier margin of 
the orbit on each side, and by the articulation between the frontal 
and nasal bones near the mid line. At the junction of the inner and 

middle third of each supra¬ 
orbital margin i.s the supra¬ 
orbital notch for the nerve 
of tliat name. Alxive each 
supra-orbital margin is an 
elevation, better marked in 
adult males, called the supra- 
ciliary ridge, while between 
these ridges in the middle 
line is a slight jirominence, 
tlie glalialla. Hclow the fore¬ 
head the two nasal bones 
form the skeleton of the 
upi>ei part oi the nose; they 
articulate witli one another 
ill the mid line, but laterally 
they arc joined by a suture 
to Uie nasal processes of the 
maxillae which run up to 
articulate with the frontal 
at the internal orbital pro¬ 
cess, thus forming lire inner 
margin of the orbit. 

Externally the malar 
bones (fig. i, g) articulate 
Fio. I. with the frontal at the 

external orbital process and 

form the lower and outer quadrant of tlie orbital margin. 

The manllae or upper jaws (fig. i, M) form the greater part of 
the skeleton of the face ; they complete the lower and inner quadrant 
of the orbit, and lielow the nasal bones leave tlie anterior nasal 
aperture [apertura pvnformis) between them, and project slightly 
at the middle ol the iWcr border ol this aperture to form the anterior 
nasal spine. Aliout a quarter of an inch below the infra-orbital 
margin and just below the articulation with the malar the infra- 
orbital /oramen, lor the infra-orbital branch of the filth nerve, is 
seen on each side. The lower parts ol the maxillae form the alveolar 
margin in which all the upper teeth are set. Laterally each maxilla 
IS prolonged out into a buttress, the zygomatic process, which sup¬ 
ports the malar bone. 

Below the maxillae the mandible or lower jaw is seen in perspective 
(lig. I, m). The horirontal part or body is in two halves up to the 
second year, hut alter tliat complete bony union takes place, forming 
the symphysis. Above the body of the mandible is an alveolar 
margin contaiiiing*the sockets of the lower leetli, wliile below, near 
the mid line, the bone projects forward to a variable extent and so 
4 orms tlie mental prominence (fig. i, 0), one of the special character¬ 
istics of a human skull. Below the second bicuspid tooth on each 
si.io is the mental foramen for the exit of the mental branch ol tlie 
Uftli aurve. 

The Qrhit. —Each orbit is a pyramidal cavity, the base of the 
pyramiil'belM in front, at the orbital margin, and the apex behind, 
at the optic foramen, where the optic nerve and ophthalmic artery 
pass through. The four sides of the pyramid form the roof, floor, 
inner and outer walks of the orbit. The roof is arched from side to 
sidi- and is made up of the frontal bone anteriorly, and the lesser 
wing of the sphenoid posteriorly. Tlie floor is chiefly formed by the 
maxilla, though the malar forms a little of it in front. There is a 
grgovc lor the infra-orbital nerve running forward in it, but before 
the margin of the orbit is reached the groove becomes a tunnel. 
The inner wall is antsro-posterior and parallel with its fellow of the 



opposite orbit: in front it is formed by the nasal process of the 
maxilki, Ixihmd which the lachrymal bone articulates ; together they 
enclose a vertical groove, for the lachrymal .sac, wliich leads down 
into the nose, through the naso-lachrymat canal, transmitting tlie 
nasal duct (see Eye), l^hiiid the lachrymal bone is the orbital 
plate of the ethmoid and in the suture between tills and the frontal 
the anterior and posterior ethmoidal foramina are si-eu. Posteriorly 
the ethmoid articulates with the sphenoid, while at its lower and 
hiiiiler pari a small piece of the palate bone comes into the orbit. 
The outer wall of the orbit slojies baclcward and inward, the two 
opposite sides therefore converge as they run back. The malar 
bone, in front, and the great wing of the .sifiienoid, behind, form this 
wall. Between the roof and the outer wall there is a slit in the 
posterior jiart of the orbit called the sphenoidal pssure because it lies 
lietweeii the great and small wings of the sphenoid ; it transmits the 
tliird, fourth, first divi.sion of the fifth and sixth cranial nerves, as 
well as tlie ophtlialmic vein. 

Another slit called the spheno-maxillary fissure lies in the line of 
junction of the outer wall and floor, it leads into the sjiheiio-inaxil- 
lary and zygomatic fossae and transmits the .second division of the 
fifth nerve and some veins. 

The Skull from above (norma vertkalis). When looked at from 
above the frontal bone is seen forming the anterior part of the vertex 
and articulating with the two parietals jiosti'riorly by a nearly 
transverse serrated suture (corondl suture). Kuiiiiiiig back Irom the 
middle of this is the median sagittal suture extending as far as the 
lambda on the norma occipitaUs. 'Hie point where the sagittal and 
coronal sutures join is the bregma, the site ol the lozenge-shaped 
anterior femtanelie in tlie infant’s skull, but this closes during the 
second year of life. Small ossicles called Wormtan bones arc olten 
found in the cranial sutures, and one of these (the interfrontal or os 
anti-efnlepticum) is sometimes found at the bregma. . 4 bout two- 
thirds of the way back the sagittal suture becomes less serrated and 
on each side of it the small parietal foramen may be seen. This 
only transmits a small emissary vein (see Veins) in the adult, but, 
as will Iki scon later, is ol considerable morphological interest. As 
middle file is reached the cranial sutures tend to become obliterated 
and the bones can no longer Ixi separated ; this fusion begins al the 
places where the sutures are least deeply serrated, and as a rule the 
sagittal suture disappears between the two parietal ioratmna between 
thirty and forty years o( age. 

Thf; Skull from the side, (norma lateralis). On looking at the 
accompanying figure (fig. 2) it will lie seen that the calvaria or brain 



Fig. 2. —Profile of the Skull. 


Fr, Frontal bone. 

Pa, Parietal. 

SO, Supra-occipital. 

Sq, Squanious-tomporaL 
MT, Mastoid-temporal. 

Ty, Tympanic. 

St, Styloid-temporal. 

As, Ali-sphenoid. 

E, Os planum of ethmoid. 
L, Lachrymal. 

N, Nasal. 


Mx, Superior maxilla. 
Ma, Malar. 

Mn, Mandible. 
bh, Basi-hyal. 
ih, Thyro-liyal. 
ch, Cerato-hyal. 
em, External flieatoa. 
es, Coronal suture. 

Is, Lambdoidal suture, 
ss, Squamous suture. 


case forms all the upper part, while the face is below the anterior 
half. Taking the calvaria first tlie side view of the frontal bone 
(fig. 2, Fr) is seen extending back as far as tlie coronal suture (cs). 
Just above Fr is an elevation on each side, the frontal eminence, 
better seen in female than in male skulls. The junction between the 
frontal and molar (Ma) at tlie outer margin of the orbit has already 
been referred to as the external angular process and is an important 
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landmark for measurements, and from it a curved line (the temporal 
crest) runs back crowing the coronal suture to reach the parietal 
bone (Pa, lig. 2); as it runs back this line divides into two. Below 
the crossing of the temporal crest the coronal suture is less serrated 
than above, and here it becomes obliterated first. The quadrilateral 
outline of the parietal bone is seen as well as its articulations ; 
above it touches its fellow of the opposite side ; in front, the frontal 
(Fr); below the groat wing ot the sphenoid or alispheiioid (As), 
the 8(}uamous part of the temporal or squamosal (Sq) and the 
mastoid part of the toinporal (MT), while behind it articulates with 
the supra-occipitai (bO), through the lambdoid suture {Is). All four 
angles of tlie parietal are points of special intetrest; the antero- 
superior angle or bregma has been already noticed, and it will be 
seen to he nearly above the ear oiHuiiTig or external auditory 
meatus in the temporal bone (r«/). 'I'he anUuo-inferior angle where 
the frontal, parietal and .ilis]*henold meet is the pterion and is the 
site of an occasional Wormian bone {epipteric). The povstcrior 
superior angle is the lambda and will be better seen on the norma 
occipitaUs, while the posterior inferior angle, where the parietal, 
supra-occipitai, and mastoid temporal bones meet, is known as the. 
astenon and marks the lateral sinus within the cranium. A little 
above and behiixl the middle of the parietal bone, and just above 
the superior lemporul crest, is the parietal eminence where ossification 
starts. The squamous part of the temporal bone overlaps the parietal 
at the squamous suture^ while from its lower part the zygomatic 
process projects forward to articulate with the malar. At the root 
of this process is the glenoid cavity where the condyle of the lower 
jaw articulates, and just bidiind this the external auditory meatus is 
s<»on {em). Belund this again the mastoid Icmj^oral is prolonged 
down into a iiii^ple-shaped swelling, the mastoid process (MT), con¬ 
taining air cells and only found in the adult human skull, while just 
in front of the external auditory meatus is the styloid process (St), 
ponmseted with the hyoid bone by the stylo-hyoid ligament (dotted). 
In the side view of the face the nasal and maxillary bones arc seen, 
and from this point of view it will be noticed that just below the 
nasal aperture the maxillae, where they join, are produced forward 
into a httle spur, the anterior nasal sptne, which is a purely luiman 
cdianicteristic. At the *81(10 of the maxilla the malar or jugal (Ma) 
bone is placed, and its lozcngc-shapcd outline is apparent; it forms 
the anterior part of the zygomatic arch. When the mandible is 
disarticulated and removed the posterior part of the maxilla is seen, 
and behind it the external pterygoid plate of t^e sphenoid. Between 
these* two hones there is a vertical slit-like opening into a cave, the 
spheno maxillary fossa^ wliich communicates with the orbit through 
the spheno-maxillary pssure, with the nasal cavity through the 
spheno palatine foramen, with the crnnial cavity through the foramen 
rotundum, and with the mouth through the posterior palatine canal, 
as well as having other smaller openings. 

The side view of the manditde or lower jaw shows the body, 
already 8e<*n from in front, and the ramus j^rojccting uj) from the 
back j>art of it at an angle of from no® to 120® in the adult. Before 
Uw leeth come and after they arc lost the angle is greater. The point 
just above ch (fig. 2) is known as the angle of the jaw. At the upper 
l>art of the ramus are two projections ; the most anterior is the 
toronotd process lor the attachment of the temporal mii.scle, while 
posteriorly is tlic condyle which articulates with the glenoid cavity 
of the temjioral bone. 

The Skull from heiiino {norma occipitalis) (fig. 3). From this 
point of view the posterior ends of the parietal bones (PP), with 

the sagittal suture between 
them, are seen. Below these 
comes the supra-occipitai 
bone (fig. 3, 6) Separated 
from them by the lambdoid 
suture which is deeply ser¬ 
rated and a frequent site 
of Wormian bones. Wliere 
.the sagittal and lambdoid 
tutures meet is the lambda 
(L), and here a small 
wormian bone is sometimes 
found, called the preinter 
•panetal. In the mid line 
about a hand’s breadth 
{2|-3 in.) below the iamMa 
is a prominence, the external 
occipital protuberance or 
inion, for the attachment of 
the ligamentum nuchae, while 
running out on each side 
from this are the superior 
curved lines which attach 
muscles of the neck. 

Fig. 3. The Skull from below 

{norma basalis) (fig. 4). 
Starting from in front, the superior alveolar arcade with the teeA 
sockets is si^cn. This in a European skull approaches a semicircle, 
but in lower races the sides become more parallel; tliis is known 
as a hypsiloid arcade. Within the arcade is the hard palate formed 
by the maxillae in front (fig. 4, m), and the palate bones {p) behind. 
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At thi front of tlic median suture between the maxillae is the 
anterior palatine caMfl4whijh, if it is looked into closely, will bo seen 
to lead into four small foramina, two antero-jiosterior known as 
Scarpa's foramina, tor the naso-paiatine nerves, and two lateral 
called Stensen's foramirtfi for 
small arteries and the re¬ 
mains of file mouth opening 
of Jacobson's organ (see 
Olfactory System). In 
young skulls a suture runs 
outward from the anterior 
palatine canal to between 
the lateral incisor and canme 
sockets, and smnetimes 
another runs from the same 
place to between the rentr^ 
and lateral incisoi tc'eth. 

A t each post ero - lateral 
angle of the palate are the 
posterior palatine canals for 
the de.scending palatine 
nerves. The posterior mar- 

? :in of the hard palate is a 
rec' edge which forms the 
lower boundary of the pos¬ 
terior nasal apertures or 
choanae and attaches the solt 
palate (see Puarvn.\). Be¬ 
hind tlie alveolar arcade on 
each .side are the external 1110.4. 

and internal pteryqnitl plates of the sphenoid; the-external 
IS a muscular prwess tor the attachment of the pterygoid 
muscles, while the internal ends below in the hook-like hamular 
process winch is directed backward and outward. Dividing the 
posterior nasal aperture into two is the vertical hind edge of the 
vomer (y), whicli articulates above with the body of the sphenoid 
(basi-sphenoid), and just behind this the sphenoid is united oy bone 
with me basioccipital {h) though up to twenty years of age there 
is a synclmondrosis (see joints) called the basilar suture) between 
them. It is thcrciore very easy to tell an adult's skull from that of a 
young person. Passing back in the mid line the foramen magnum 
(/) is seen, tlnough which pass the spinal cord and its membranes, 
the vertebral arteries and the spinal accessory nerves. A little in 
front of this is a small tubercle, the pharyngeal spine, to which the 
constrictors of the pharynx are attached. On each side of the fora¬ 
men magnum and in front of its mid transverse diameter are the 
condyles (r), which articulate with the atlas, while just above these 
arc the anterior condylar foramina, one on each side, for the exit of 
the hypoglossal nerves. 

ICxtenml to the pterygoid plates the base of the skull is formed by 
the ali-sphenoid, which projects backward into a point, the spine of 
the sphenoid, and just in front of this is the small foramen spinoeum 
for the passage of the middle meningeal artery. In front and a 
httle internal to the foramen spinosum is a mrger opening, the 
foramen ovale, through which the third division of the fifth nerve 
leaves the skull. Into the m-entering angle between the ali-sphenoid 
and ba.si-occipital is fitted the petrous part of the temporal, which, 
however, docs not quite fill the gap but leaves a space on each side 
of the site of the basilar suture to be closed in by finro-cartilage, and 
this is known as the middle lacerated foramen. On the lower surface 
of the petrous bone is the round opening of the carotid canal through 
which the internal carotid artery and its accompanying sympathetic 
nerves pass into the skull, while more externally the styloid process 
projects downward and forward and is more or less ensheathed at 
Its root by the rainpart-Iike ridge of the vaginal process. Between 
the styloid process and the occipital condyle lies the jugular or 
posterior lacerated foramen through which pass the lateral and 
inferior petrosal sinuses, and the glosso-pharyngeal, vagus and spinal 
accessory nerves. The bone which bounds this foramen behind, and 
which bears the posterior two-thirds of the occipital condyle, is the 
ci-occipital part of the occipital. A little behind and external to the 
styloid process is the tip of the mastoid process, just internal to 
which is the deep antero-posterior groove tor the digastric muscle, 
and internal to that another slighter groove for the occipital artery. 
Bcliind the styloid process and between it and the mastoid is the 
stylo-mastoid foramen through which the facial nerve passes, while 
in front of the process the glenoid cavity can be seen in its entirety, 
bounded in front by the eminentia articularis and divided into 
an anterior articular part and a posterior tympanic plate by the 
Glaserian fissure. Just internal to the glenoid cavity is the opening 
of the bony Eustachian tube. 

The posterior part of the norma basalis behind the foramen 
magnum is formed by the supra-occipitai part of the occipital bone, 
so that all the four parts of the bone, which are separate up to the 
third year, help in the formation of that large opening. Between 
the flymen magnum and the external occipital protuberance and 
sujierioT curved line already noticed, the Imne attaches the deep 
muscles of the neck. 

The Interior of the Cranium. If the roof of the skull be sawn 
ofi the interior or cerebral surface of both the vault and base 
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may be examined. The vault shows the cerebral aspects of parts 
of the frontal, parietal ami occipital bofees, ftncl of the sutures 
between them. In the mid line is a shallow antcro-posterior groove 
for the superior longitudinal blood sinus, and on each side of this 

irregular depressions 
arc often seen for the 
Pacchionian bodies 
Isee Brain). The base 
(hg. 5) is divided into 
three fossae, anterior, 
middle and posterior, 
each being behind and 
2 on a lower level than 
the one in front of it. 

The anterior crania! 
fossa IS lorined by the 
cribriform plate of the 
ethmoid, near the mid 
line, freely perlorated 
for the passage of the 
olfactory nerves. In 
the mid line, near the 
front, is a triangular 
plate rising up whicli 
attaclies the falx 
Cerebri (see Brain) 
and is called the crista 
gain. On each side of 
tliis is the nasal slit 
fur the nasal branch 
of the first division of the fifth nerve. On each side of the 
cribriform plate as tliu orbital plate of the frontal, while the 
back part of the fossa has for its floor the Ixsly of the sphenoid 
(pre-sphenoid) near the mid lino and the lesser wing (orhito-sphenoid) 
on each side. Isaeh leaser wing is prolonged back into a tongue-like 
process, the anterior iltnoid process, just internal to which is the 
Qftic foramen (fig. 5, n), and the two foramina are joined by the 
optic groove for the optic commissure. Beliind this groove is a 
tnuisverse elevation, the olivary eminence (22), which marks the 
junction of the pre- and basi~ sphenoid parts of the body ol the 
sphenoid bone. 

The middle cranial fossa is like an hour-glass placed transversely, 
as tliere is a central constricted, and two lateral expanded, parts. 
The central part torfiis the pituitary fossa (fig. ,5, 3) for the pituitary 
body (sue Brain) - and Is imunded bcliind by the wall-like dorsum 
seiiae, at the side.s of-which are the posterior clinoid processes (5, 4). 
The olivary eminence, pituitary fossa and dorsum scllae together 
resemble a Turkish saildie and are often called the sella turcica. The 
lateral expanded part of -the middle cranial fossa is bounded in front 
by the great wing ol the sphenoid (alisphenoid), behind by the front 
of the petrous part of tlie temporal QierioHc) and laterally by the 
squamous part of tlie temporal (.squamosal). Between tlie ali¬ 
sphenoid and orbitosphenoid a the sphenoidal fissure already noticed 
in-the orbit, and a little behind this, piercing the alisphenoid, is the 
posterior opening ot the foramen rotundum, through which the 
second division of the fifth nerve passes into the spheno-maxillary 
fossa. Further- back the alisphenoid is pierced by the foramen ovale 
(0) and foramen s}MuoHum (s), both of which have been already 
noticed on the norma basoUs. From the latter a groove for the 
middle meningeal artery runs forward and outward, and siron 
divides into anterior and posterior branches, the former of which 
deepens into a tunnel near the pterion. At the apex of the petrous 
bone and at the side of the dorsum scUae is the middle lacerated 
foramen (r), already 'noticed, and running inward to this from an 
aperture in the iwtmus bone is a groove lor the great superficial 
p^rosal nervn winch is overlaid by the Casscrian ganglion of the 
fifth nerves 

The posterior cranial fossa is pentagonal in outline, having an 
anterior border iuniiod by - the dorsum sellae, two antero-lateral 
borders, by the upper borders of the petrous bones, and two postero¬ 
lateral ourveil bor lets, by the grooves for the lateral sinuses (fig. 5, 
11,).’ In the middle erf this fossa is the foramen ni^uum, bounded 
by the four part.> of-the occipital bone, which unite during child¬ 
hood. In front of tlie foramen magnum the floor of the fossa is 
formed by the basi-occipital and biii-sphenoid bones, wliich unite 
soon*after twenty and form a steep slope, downward and backward, 
known OB the ctirius (h). This is slightly grooved from side to side, 
and’lodges the poai and medulla (see Brain) and the basilar artery. 

On each side 01 tlie bnsi-occipital the posterior surface of the 
petrous bone boun li the los.sa, and lying over the suture between 
them Is the groove lor IhO’ inferior petrosal venous sinus which leads 
backward and outwaitl to the jugular foramen already noticed on tlie 
norma basalis. .About the middle of the posterior surface of the 
petrous bone is tlie internal auditory meatus, through which pass 
thh'iacial-and auditory nerves, the pars intermedia (see Nerves, 
CSAMtAt.) and the auditory artery. Close to the antcro-latoral part 
of the foramen magnum is the inner 0]»-ning of the anterior condylar 
foramen Which u sometimes double for the two bundles of the 
hypoglossal nerve, an-l a tittle in front of and outside this is a he^iig 
up of bone call-.-1 Uic tubeirulum jugulars, which marks the union ol 


tlie basi- and ex-4)ccipital bones. The hindmost limit of the piteterior 
fossa in the mid line is marked by an elevation called the internal 
occipital protuberance, and at this point the grooves lor the superior 
longitudinal (.1), and two lateral sinuses (i i) join to form the torcular 
Herophiti (see Veins). Kunning from the internal occijiital pro¬ 
tuberance toward the foramen magnum in the mid hne is the 
internal occipital crest, which attaches the falx cerebelli (see Brain) 
and on each side of this is the cerebellar fossa. 

From the infernal occipital jirotuberance the two wide grooves 
for the lateral venous sinuses (i l) run nearly horizontally outward 
till they reach the posterior inferior angles of tlie parietal bones; 
here they turn downward with an 8-shaped cun'c, grooving the 
mas-toid portion of the temporal and later on the exoccipital bones, 
until fliey reach the jugular foramina. To the edges ol tlie hori¬ 
zontal parts of these gi-ooves, and io the upper edge of the petrous 
bones tlie tentorium cerebelli is attached. 

The Skull in Sagittal Si-x iion. li the skull be sawn down ju.st 
to the right of the mid lino and the left half he looked at, the apjsmr- 
anco will be that reproduced in fig. t>. The section ot the cranial 
bones shows that they are foi-med of an outer and inner table ol hard 
bone, while between the two is a layer ol rancellous tissue called the 
diploe. In ciTtain places the diploe is invaded by ingrowllis Ironi 
the air passage which separate the two tables and form tiic air 
sinuses of the skull, though it is important not lo confuse these with 
the intracranial blood or venous sinuses. In the section under coii- 
.sideration two ot these spaces, the frontal (fs) and the sphenoidal 
(PS) air sinuses are seen. Behind the front^ sinus is the crista 



Fic. 6.—Section through the Skull immediately to the right of the 
Mesial Plane (see also lettering in fig. z); 

BO, Basi-occipital. SC, Septal cartilage of nose. 

liO, Ex-occipital. V. Vomer. 

PT, Petrous-temiioral. PI, Palate. 

BS, Basi-sphenoid. Pt, Pterygoid of sphenoid. 

PS, Pre-sphenoid (the letters arc fs. Frontal sinus, 
placed in the sphenoidal Pf, I’ituitary fossa, 
sinus). fm. Foramen magnum. 

OS, Orbito-sphenold. a. Angle. 

ME, Mea-ethmoid. s. Symphysis of lower jaw. 

gaBi already mentioned, whik below is the bony septum of the nose 
formed, by the mes-ethmaid plate (ME), the vomer (Vj, and the line of 
junction of the palatine processes of the two maxillae and two palate 
bones. The re-entering angle between the mes-ethmoid and vomer 
is filled in the recent state by the septal cartilage (SC). 

Below the face is the mner surface of the body and ramus of the 
mandible, and half-way do-wn the latter is the inferior dental foramen 
where the inferior dental branch of the fifth nerve accompanied by 
its artery passes into the inferior dental canal m the substance of 
the bone to supply the lower teeth. Just in front of this foramen k 
a little tongue of bone called the lingula attaching the spheno-mondi- 
bular {long internal lateral) ligament, while running downward and 
forward from this is the mylo-hyoid ridge with the groove Of the 
same name Just below it. 

If the cut surface of the right hali of the skull be looked at, the 
outer wall of the nasal cavily will be seen with the three turbinated 
bones each overhanging its own meatus, but the anatomy of this 
part has already been dealt with in the article on the olfactory system 

" For further details see any standard anatomical textbook— 
Ouaui, Gray, Cunningham, &c. For charm of style. The Human 
.Skeleton by G. M. Humphry (London, 185*). although somewhat out 
of date, is unsurpassed. 

Embryology. 

The notochord (see Skeleton: ji-ial) extends forward to the 
ventral surface of the middle cerebral vesicle (see Brain) or as far 
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the plape whe^ the dorsum selke wiU be. It is partly surrounded 
by the mesenchyme just as it is completely in the rest of the axial 
skeleton, and this mcbcnchymu cxUmds dorsally on eac^ side to 
wrap round the nerve cord, which is here the brain. In this way tlic 
brain becomes enclosed in a primitive membranous cranium, the 
inner part of which persists in its primitive condition as the dura 
mater, while the outer pari may chondrify, chpndrify and ossify, or 
ossify without a cartilage stage. That part of the cranium which Is 
in Iront of the notochord is called prechordal, while the posterior 
j)art into which the notochord extends is chordal. On eacn side of 
the notochord chondriheation taktis place and a basicranial plate of 
cartilage is formed wluch soon meets its fellow of the opposite side, 
and Jorms the flour of the skull as far forward as the dorsum sellae, 
and as far back as the external occipital protuberance. Laterally it 
comes in contact with the mesenchyme surrounding the internal ear, 
which is also chondrifying to fonu the cartilaginous periotic cap^uie, 
and the two structures fuse together to form a continuous floor for 
the back of the skull. A. Froriep has shov^n Uiat in the hinder 
occipital region of the calf there are evidences of four vertebrae 
having been incorporated wilh the ba.sicrauial plate, that is to say 
that the plate and its coal<'se< (l verU brae represent live iiiesodermic 
sonntes ( “ Jiur iintwickdangsgeschichtc dcr \\'irlA*l>»aule, insbeson- 
dere des Allas und l.pistropheus iind dcr Occipilalregion,” Archiv 
fur Anal. u. Phy^., Anal. Abth.. iSSO). It lias more recently been 
shown by Levi that the same thing is true for man. K. Gegenbauer 
has pointed out that tlu* primitive membranous skull shows, in the 
clioidal region, .signs of metameric segmentation in the way in wliich 
the cranial nervc.s pierce tlie dura mater oniJ behind the other. 
These segments, however, ha<l lost their distinctne.ss even before the 
cartilaginous cranium had luscome devcIoix*d, so that there is no real 
segmental valm* in the elements of this, still less in those of the bony 
skull. The only ])lac<! in wluch segmental elements can be dis- 
tinguLshed i.s in tlie occipital region, which is in structure transitional 
lx't\v«.*en the head and vertebral column. The notochord, it has 
been shown, ends just beliind the i>lace where the stomodaeuin 
puiuhcs up through the cranial base to form the anteiioi part of the 
pituitary body (sec Brain). M’here it ends two curved bars of 
cartilage are formed, which run fonvard till thev meet the olfactory 
ca])sules, which are also now chondrifying. These bars are the 
prci hordal cartila^cc or trabeculae cranii and enclose* Ixjtwecn them the 
(ranio-pkaryn§eal canal by which tlie pituit^ body ascends, but 
later on, as they grow, they join together and cut off the iiituitary 
boiiy from tlie jiharynx. By their growth outward they form thaj 
floor of the precliordol part of the chondro-cranium, so that from 
them is developed tlmt part of tlie cartilaginous skull which will 
later on be part of the basisphenoid, the presphenoid, orbito- 
sphenoid and alisphenoid regions. It lia.s hitnerto been assumed 
tkat this process held good for man, but recent research shows that 
the anterior part of the base of the skull chpndriiics in the same 
way that ice appears on a jxind and that the trabeculae att* at no 
time definite structures, chondrifleation of the nasal capsules is 
later riian that of the parts of the skull behind, so that there is a 
steady progress in the process from the occipital to the ethmoidal 
region. Tlicre is a median centre of cliondriflcation, the mesethmoid 
cartilage, which projects down into the fronto^nasal process (see 
Olfactory System), and two lateral ectethmoid cartilages wluch 
eventually join with the mesethmoid to form the cartilaginous 
ethmoid. 

The cartilaginous base of the cranium is now formed, but the 
vault is membranous! While the base has been dcvelpping the 
two anterior visceral arches have been also forming and have gained 
an attachment to the (Taiiium, but the formation and fate of these 
is recorded in the article Skeleton (Visceral), About the sixth week 
of foetal life ossilipulipn Ix'gin.s at different points in the membranous 
vdiilt'of the skull. In this way the frontal, parietal, supra occipital, 

and a little later the 
^ ^ a ^ c squagious part the 

temporal 'bones are 
formed. About the 
eighth week, too, the 
lachrymal, nasal and 
vomer appear in the 
membrane lying 
superficial to dif¬ 
ferent parts of the 
olfactory capsule. All 
those are dermal 
bones, comparable to 
the deeper parts of 
^ the scales of fishes, 



Cunninghaui's Texi'BMh 


Arthur Thomnon, 

''"Ftr'7.-Ossification of Sphenoid.-o, Pro- 
gphenoid ; b, Orbito - sjdirnoids ; f, Ali- “oBendiyme *^*”8 
^benoids: d, Internal pterygoid plates; s, ..‘t": 

B^i-sphenoid. therefore 

necessary to think of the primitive skull as a three-layered structure, 
the deepest layer persisting as the dura mater, the middle forming 
the chondro-cranium. which os.sifies to form the base, and a super¬ 
ficial layer close to the skin or mucous membrane (ectoderm), from 
which the bones of the vault and superficial parts of the olfactorj' 


capsuki? are derived. At the four angles of the parietal, obsification , 
is checked for some time to form fontanelles, of w'hich the bregtna is 
the most important, aiW at^jach of these points, as well as elsewhere 
in the sutures, acccs.sory 
centres of ossification may 
occur to form Worm^n 
bone.s. 

Along the middle line of 
the base of the skull the 
same progress of ossifica* 
tiou from behind forward 
is seen that was noticed in 
the process of chondrifica- 
tiou. Bilateral a*ntres for 
Iht* ba^ioccipital ap|Xiar 
about tin* sixth week, for 
the basisphr*noicl in the 
eighlh, and lor Uie pre¬ 
sphenoid in the tentli, 
while the latend mass of 
the ethmoid does not ossify 
till the fifth month and 
Uk* mesethmoid not until 
the first year ol extra- 
uterine life, tn the lateral 
part of the base the ex- 
occlpitals and alLsphenoids 
begin to ossify about the 
eighth week and the pre- 
sphonoids about tlie tenth. 

In connexion with the 
alisjihi'noid there is a 
small extra centre of 
morj'diological interest 
only, which forms a little 
longue - shaped process 
called the lingula, 
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Fig. R.—Ossification or Occipital Lone, 
a, Basilar centre. 
h, Lxoccipital. 
c, Ossicle of Kerkring. 


’’thl “■ Supra-occipital (l.om carLluK* ). 
Inilue torLd fommen 

/, Interparietal (from membrane). 


and 


mitUlle lacerated foramen 
and ajiparently corre- 

Wrebctwacuinterpanetals; 

The auditory or periotic capsule, liko the olfactory, is late in 
osaityinK ; it has four centres (pro-otfc, epiotic, opisthotic and 
ptcrotic) wliich do not come until the fifth month. ' 

Some parts of the chondro-cranium do not ossify at all; this is 
the case in the anterior part of the mesethmoid, which ri'mains as 
the septal cartilage of the nose, while, as has been already pointed' 
out, a buffer of cartilage jicrsists between the basiocci]iital and basi-' 
sphenoid until the twentielh year of hfe. 

From what has been said it is evident, and it will be .still more 
evident if the article SkbcAton 
( Vtsceral) be locdced at, that 
some of the bones of the adult 
skull are compounded of 
various contributions from the 
different elements which make 
up the adult cranium. These, 
recapitulated, ati' (1) the dura 
mater or entocranium, which 
in man docs not ossify except 
perhaps in the crista galli. (2) 

The chondro-cranium or meso- 
cranium. (3) The superficial 
part of the mesenchyme (ecto- 
craniiim) from which dermal 
bones are formed. (4) The 
olfactory and auditory sense 
capsules. (5) The visceral 
arches, (6) Some fused verte¬ 
brae posteriorly. 

The occipital bone, for ex¬ 
ample, has the basioccipital, 
cxoccipital and basal part of 
the supra - occipital derived 
from the chondro-cranium 
and fused vertebrae, while the 
vault part Of the Supra- 
occipital has four dermal 
centres of ossification corre¬ 
sponding to the interparietal 
and preinterparietal bones of 
lower mammals (sec fig. 4). In 
accompanying figure the 
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Fig. 9.—The Outer Surface of this. 
Right Tem|iaral Bone at Birth. 
a. Tympanic ring. 

Inner wall of tympanum. 
Fenestra rotunda. 

Foramen ovale. 

Mastoid. 

Mastoid process. 
Masto-5c{uamosal suture, with 
foramen for transmission of 
vessels. 

the accompanying figure the - Squamo-xygomatic. 
latter centres have fused with the interparietal, but an indica¬ 
tion of their line of junction is seen on each side of g. The 
lione of Kerkring (r) is an abnormality, the meaning of which 
is not understood. 

The temporal is also a very composite bone; in it the petro- 
mastoid portion represents the auditory sense capsule ; the tabula*' 
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auditory meatus is formed by the outgrowth of tlic« tym¬ 
panic ring (fig. 9. a) which is probably part, ol ithe first visceral 
arch (sec Skeleton, Visceral) ; the sqiramozygomatic part is a 
dermal bone, while the styloid process is a part of the second visceral 
arch. 

The mastoid process is not present at birth."lint appears about the 
si'coiid year and becomes pneumatic aliout juiberty. From what 
has lieen seen of the skull bones in the above necessarily concen¬ 
trated and abridged account, it is obvious (hat they do not corre¬ 
spond to the traces of segmentation as indicated by the cranial 
nerves, and for this and other reasons the " vertebrate theory of the 
skull ” is no longer believed in. 

For further details and references see Quain’s Atiatomy (London. 
1908); Cunningham's Anatomv (Kdinburgh, 1900); Tite Develop¬ 
ment of the Human Body, J. F. McMurrich (London, 190O). 

Comparative Anatomy. 

In this section only those p.arts of the skull which form the covering 
for the brain and the capsules lor the olfactory and auditory apparatus 
are considered. Those jsirts of the face and j.aws which are develO(ied 
m connexion with (he visceral arches arc ilealt with in the article 
Skeleton {Visceral). In the Acrania (Amphioxus) the enlarged 
anterior end of the nerve cord is merely surrounded by fibrous tissue 
continuous with the sheath of the rest of tlie nerve cord; there is 
therefore, in a sense, no true cranium. 

In the Cyclostomabi (hags and lampreys) a cartilaginous cranium 
is develoiied, the anterior part of which forms an unpaired olfactory 
capsule connected with the rest of the cranium by fibrous tissue 
only. In the floor, just in front of the anterior end of the notochord, 
,an aperture, the basi-eranial liintaHcllc, remains iinchondrilied for 
the passage of the pituitary diverticulum mto the skull. 

In] the IClasmobranchii (sharks and rays) and Holocephali 
(Chimaera) among the hshes the skull is still a complete cartilaginous 
Ik)X, though calcification of the cartilage often takes place. 'Talcing 
the skull of the dogfish as a type, two large olfactory capsules are 
seen in front, and behind these the cranial brain-tiox is narrowed, 
being excavated at its sides for the great orbits. More posteriorly 
the auditory capsules widen the skull, and on the jiosterior (caudal) 
aspect the foramen magnum is seen with an occipital condyle on 
each side of it for the first vertebra to articulate with. On the 
upper (dorsal) surface of the skull arc two apertures in the middle 
line; the more anterior of these is sometimes called the anterior 
fontaneile, though it has nothing to do with the bregma, described 
in man’s skull, but forms a rudimentary median orbit for the 
pineal eye (see Bicain). The posterior fontaneile is a depression 
which leads into two lateral tubes, each of which passes mto 
the auditory capsule and is known as an aqueductus vestibuli 
(see Far). 

In the cartilaginous ganoid fishes (sturgeon), which, like the 
clasmobranchs, are of great antupiity, the chondro-craniiim is 
partly ossified so that ali- and orbito-sphenoids are found ; in 
addition to this a large nunibor of dermal bones have made their 
appearance, such as nasals, frontals, parietats, supra and post tem¬ 
porals, while in the roof of the mouth and pharynx a long membrane 
bone, the parasphenoid, is formed, and lies ventral to and strengthens 
the cartilaginous base of the skull. It will be noticed tliat these 
fish are important morjihological landmarks, because in them the 
almost unchanged chondro-craniuro coexists with a dermal ecto- 
cranium. 

In the bony ganoids such as the " bow fin " (Amia) the dermal 
bones are still more numerous and, among others, squamosals, pro- 
otics and exoccipitals appear. These fish are also remarkable for a 
fusion of the anterior part of the vertebral column with the occipital 
region of the skull, an arrangement recalling Froriep’s observations 
on the skull of the calf embryo mentioned in the section on em¬ 
bryology. 

In the bony fishes (Teleo.stei) the membrane or dermal bones arc 
still more numerous, and many of them are unrepresented in the 
mammalian skull, while others, which arc there quite rudimentary, 
are very large. The chondro-cranium tends to disapiicar in the 
vault, but the base is fully ossified. Among other cartilage bones 
the five ossifications of the auditory capsule are seen, the pro-, epi-, 
opistti-, ptcr- and sphon-otics, all of which are found as centres of 
ossification in man. In the cod, for example, the sphenotic, which 
is represented m man by the little lingula sphcnoidalis, is larger tlian 
the alisphenoid. 

In the Dipnoi (mud-fish) the chondro-cranium is very slightly 
ossified, only exoccipitals being found, but there is the same codcs- 
ccncc with anterior vertebrae which wels noticed in the ganoids, 
licrmal bones are plentiful. 

In the Amphibia the chondro-cranium persists and is only ossified 
in front by the girdle bone or splicncthmoid, and behind by the pro- 
otics and exoccipitals. the latter of which bear the two condyles. 
The anterior fontaneile is well marked in the chondro-cranium, but 
is completely overlaid and concealed by the dermal fronto-parietals. 
The membrane bones though large are much less numerous than in 
the bony fishes. 

In the Keptilia the skull varies immensely in the different orders, 
but speaking broadly, the chondro-cranium is less distinct than in 


the Amphibia, except in the ethmoidal region. In the base of the 
skull the basioccipital and basisphenoid are tending to replace the 
membranous parasphenoid, and instead of two exoccipital condyles 
only one in the mid line is present, though this in many forms (e.g, 
Chelonia) consists of three parts, a median borne on the basioccipital 
and two lateral on the exoccipitals. The jiarietal foramen is usually 
definitely marked in the dermal part of the skull and forms a median 
orbit for the pineal eye; this is especially the case in the Lacertilia 
(lizards). Kxcept in the Ophidia (snakes) and Aniphi.sbacnidae 
(worm-like lizards) there is a fibro-cartilaginous septum between 
the orbits so that the cranial cavity does not reach forward to the 
ethmoidal region. The pro-, epi- and opisth-otic bones are all 
developed, but the epiotic usually fuses with the supra-occipital and 
(he o])isthotic with the exoccipital. 

In the Crocodilia the first attempt at pneumaticlty is seen in the 
basisqihcnoid, which is traversed by a conii>licated system of F.iis- 
tachian passages leading eventually to the tympanum. In the class 
Aves the general scheme of the reptilian skull is maintained, though 
the bones fuse together very early, thus obliterating the sutures 
between them. Almost all of them have air in their interior, and 
so are .said to be pneumatic. 

The single occipital condyle, if looked at in a young specimen, is 
seen to consist of a basioccipital and two exoccipital elements, 
though these are indistinguishable in the adult. The parasphenoid 
is represented by a broad plate which is called tlie basitemporal. 
The pro-, C])i- and opisth-otic bones fuse together to form the 
auditory’ capsule. 

In the Mammalia the calvaria varies considerably in the different 
orders, the characteristic features being best marked in adult males. 
Usually the different bones are interlocked by sutures, as in man, 
until adult life, but jn some orders {e.g. Monotremata, Edentata and 
Caniivora) they fuse together quite early. 

In the basicranium the cartilage bones presphenoid, basisphenoid. 
and basioccipital, are so well developed that the paras()henoid has 
disappeared. In the basisphenoid of Uie mbbit the cranio-pliaryn- 
geal canal (see section on embryology) persists as a foramen at the 
bottom of the pituitary fossa. In the lower orders th" face lies well 
in front of the brain case, as it does in reptiles and amphibians, but 
as the Primates are reached the increasing size of the calvaria causes 
it to overlie the face. Many of the bones arc pneumatic, the process 
reaching its maximum in the elephant and the adult male gorilla. 
The periotic capsule blends with the squamosal and tympanic to 
form the petrous bone, though it is practically only in man that the 
second visceral arch ossifies on to this as a styloid process. There 
arc usually two occipital condyles which have basi- and exoccipital 
elements, though there are many mammals in which there is one 
large crescentic condyle surroundmg the anterior half of the foramen 
magnum. 

Ossification of the processes of tlie dura mater occurs in the 
tentorium cerclx-lli of the carnivora and in the falx cerebri of the 
ornithorhynchus and porjaiise. The orbits are in most mammals 
continuous with the temporal fossae. Sometimes, as in many of 
the ungulates and in the lemurs, they are outlined by a bony ring, 
liut it IS not until the higher Primates are reached that the two 
cavities are shut off and even then a vestige of their original con¬ 
tinuity remains in the sphcno-maxillary fessure. 

For further details see W. H. Flower, Osleologv of the Mammalia 
(London, 1885); S. H. Reynolds, The Vertebrate Skeleton (Cambridge, 
1897); R. 'Wiedersheim; C. Gegenbaur, Vergletch A not. der 
Wirbelthiere (Leipzig, 1901). (F. G. P.) 

Cranial Surgery 

Surgery of Ike SkuU .—Fractures of the vault of the skull may 
occur without the bone being driven in to compress the brain, 
and in such cases their existence may be revealed only after 
death. But if there is also a severe .scalp wound the line of 
fracture may be traced in the bare bone as a thin red crack, 
“ Think lightly,” said the old phy.sician, “ of no injury to the 
head.” The patient with a suspected fracture of the skull is 
put to bed in a dark, quiet room, and he is watched. It may 
lie that the crack has extended across a bony groove in which 
an artery is running, and, the artery being tom, haemorrhage 
may take place within the skull and the symptoms of compression 
of the brain may supervene. Experiments upon the lower 
animals have taught the surgeon how to recognize the exact 
spot at which the compression is situated. One set of muscles 
after another being thrown out of work in regular order, he knows 
exactly where the bleeding is going on, so, having made a hole 
in the skull by trephining, he turns out the clot and secures the 
leaking vessel. 

Compression of the brain may be the direct and immediate 
result of a head-injury, a piece of the vault of the skull being 
driven in, and a local or a general paralysis of muscles being at. 
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once observed. In addition to the muscular paralysis, which 
may enable the surgeon to localize the spot at which there is 
pressure upon the brain, there is the grave symptom of coma 
or insensibility. And, as in deep sleep, there is often loud 
snoring, due to the vibration of the paralysed soft-palate. The 
heart being loaded with imperfectly aerated blood, the face is 
dusky or livid, and the pulse is slow and full. No notice is taken 
by the man of a loud shout into his ear, and on the surgeon 
raising his eyelids the pupils are found dilated and fixed, which 
signifies that the reflex to light is lost—a very grave sign. 
There may be complete paralysis of one side or of both sides of 
the body. Not only may the pressure of a blood-clot, an abscess, 
a foreign body (such as a bullet) or a depressed piece of the skull- 
wall give rise to coma, but so may a syphilitic, a malignant 
or an innocent tumour, and in cases in which the administration 
of iodide of potassium fails to afford relief, the operation of 
trephining may perhaps be resorted to, as giving the only chance 
of recovery. As regards treatment—short of trephining— it 
may be .advisable to relieve the heart by bleeding. Inasmuch 
as the reflex actions are in abeyance, it will be necessary to have 
the bladder regularly emptied. The man should be placed 
on his side in bed, so that his tongue may not fall back and 
choke him, and if it is thought inadvisable to bleed him, a full 
dose of calomel should be administered. 

For the operation of trephining, the head is shaved and the 
skin rendered aseptic, a large horse-shoe flap is then turned 
down and the skull laid bare. With an instrument on the principle 
of a centre-bit, a disk of bone of the size of a florin, a crown or 
a n<apkin-ring—or even larger—is then taken out of the .skull 
wall, and the dura mater is opened up if the cause of the compres¬ 
sion is beneath it; otherwise, on the disk of bone being removed, 
the particular condition is dealt with without opening the dura 
mater. When the clot or the tumour, or whatever it is, has been 
removed, the disk of bone which, during the operation, has been 
kept in a warm liquid, is cut up into pieces which are put back 
into the opening and the skull flap is brought up into its proper 
position. 

Fractures of the base of the skull are always serious, in that 
they may run across important nerves and large blood-vcs.sels ; 
passing through the roof of the nose, or the ear, they may be 
compound—that is to say, they may communicate with air- 
cavities from which pathogenic germs may readily enter the 
injured tissues. Thus, the dangers of sepsis are added to those of 
concussion or compression of the brain. Fractures of the base of 
the .skull are often associated with bleeding from the nose, mouth 
or ear, or with extravasation of blood over the eyeball. Facial 
paraly.sis is the result of the line of fracture pa.ssing across the 
bony channel in which the seventh or facial nerve is running. 
When the fracture passes across the temporal bone and the middle 
ear, and ruptures the membrane of the tympanum, not only 
blond may escape from the ear, but an apparently unlimited 
amount of ccrebro-spinal fluid. In all cases the ear should be 
made surgically clean, and watch and guard kept against the 
entrance of septic micro-organisms. When the fracture extends 
through the anterior part of the base of the skull this same 
clear fluid may escape from the nose. In both cases its appearance 
implies that the dura mater has been lacerated and the sub-dural 
space opened. 

Concussion of the brrnn (stunning) may result from a blow 
upon the head or from a fall from a height. The syrafitoms 
may be those of a mere giddiness, and a feeling of stupidity, 
which may quickly pass oft, or they may be those of severe shock 
(see Shock). The person may die from the concussion, or he may 
slowly or quickly recover. The insensibility may be for a time 
complete. Thcpulsemay be small, quick and imperceptible, and, 
no blood being pumped up by the enfeebled heart, the face will 
be pale and the surface of the body cold. The respiratory move¬ 
ments are likely to be sighing and i.ltallow, or scarcely perceptible. 
As a rule, the pupils react to light, contracting as the lids are 
raised. This shows that the light-reflex is not lost, and is a good 
omen. One of the first signs of returning consciousness is that 
the person vomits, and after this he gradually comes round. 


As a Jesuit of the injury, however, he may remain irritAle, and 
liable to severe headaches or to lapses of memory. 

Surgery of the Abscess of the brain is most likely to be 

the result of extension inwards of septic inflammation from 
the middle ear, or of»fracture of the skull which passes across the 
aural, nasal or phoiyrngeal air-space, giving the opportunity for 
the entrance of the germs of suppuration. As the collection of 
pus forms, persistent headache is complained of together with, 
perhaps, localized pain or tendernc.ss. A constant feature of 
intra-cranial pre.s.sure, whether the re.sult of tumour or of abscess, 
is the presience of headache and of vomiting. I.ater the patient 
becomes drowsy. On looking into the back of the eyeball by the 
ophthalmoscope, it is noticed that the optic nerve is congested 
(“ choked ”), the result of the increased intracranial pressure. 
The pulse becomes strangely slow', and is apt to drop a beat 
now and then. The temperature is high. The patient may have 
attacks of giddiness, and he is subject to fits of an epileptic 
nature ; growing steadily wor.se, he may be found paralysed on 
one. side, or on both sides, and, becoming insensible, may pass 
away in the deep sleep known as coma. 

The symptoms of tumour of the br.ain are much like those of 
abscess, though they come on more slowly and .steadily; and 
inasmuch as the di.sease is not .septic, the temperature may he 
undisturbed, or but little raised above normal. In the case of the 
abscess or the tumour being on the left side of the brain, and 
involving the speech centre (Broca’s convolution), the patient 
becomes aphasic. 

Tumours of the brain arc likely to be sarcomatous (see Cancer), 
but they may occur as the result of tuberculous or syphilitic 
deposit, or of infection’ by the ova of the dog’s tape-worm— 
hydatid cyst. 

In ca.ses of suspected cerebral tumours in which there is even 
a bare possibility of the patient having been the subject of 
syphilis, iodide of potassium is prescribed in large doses. Indeed, 
whilst waiting the development of further .symptoms in any 
obscure case, it is usual to try the effect of this drug, the good 
influence of which is by no means confined to ca.ses of syphilis. 
If in spite of the administration of the iodide the symptoms 
arc increasing, the question of opening the skull and exploring the 
region may arise. Before the days of anaesthetics and of anti¬ 
septics such a procedure could scarcely have been considered, 
but now the operation can be undertaken in suitable cases with a 
good hope of .success. 

If the case be one of abscess secondary to disease of the middle 
car, the skull will probably be opened in the continuation of the 
operation by which the septic disease in the temporal bone was 
cleared away, the aperture having been enlarged by the use of the 
trephine, gouge or chisel. The side of the head is shaved and 
rendered aseptic before the operation is begun, and when the 
dura mater has lieen incised .search is made for pus by the u.se 
of a grooved director. Pus having been found, the cavity is 
treated by gentle irrigation and drainage. When the operation is 
undertaken for a cerebral tumour the whole of the head is shaved 
and the skin duly prepared, so that the operation may be carried 
out'with the least possible risk of the occurrence of sep.sis. A 
large horse-shoe incision having been made, the flap of skin and 
muscle is turned down, and a disk of the skull-wall, about i in. 
in diameter, is removed bj a trephine, worked by electricity or by 
the hand. The thick covering of the brain, the dura mater, is 
thus exposed, and if the presence of a tumour (or an abscess) 
has caused an cxce.ss of intra-cranial pressure, the membrane 
will bulge into the opening. The dura mater is then incised and 
turned down, and if the tumour is upon the cortex of the brain, 
and not too extensive, it is taken away. It may be necessary, 
however, to enlarge the opening made in the skull, and to break 
through a considerable mass of brain-tissue before the tumour 
can be removed. Bleeding having been arrested by pressure with 
a firm plug of gauze, a soft drainage tube is introduced and the 
dura mater is stitched in position, disk of bone (which, since 

its removal, has been kept in some salted warm water) may be 
replaced before the horse-shoe flap is stitched in position, a notch 
having been cut in its border to allow for the drainage. In some 
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cases the large horse-shoe flap is so made as to include a part of Che 
bony wall of the skull. The flap of bone is shaped by wire saws 
and then forcibly broken out by elevators. 

The general result of operations for the removal of tumours of 
the brain is far from being satisfactory. But‘it must be remem¬ 
bered that,•without operation the outlook is without hope. In- 
asnauch as many of the tumours are destitute of a limiting wall, 
a considerable mass of brain-tissue has to be traversed in order 
to remove llte growth, and the ultimate result, so far as the 
impairment of functions is concerned, is a serious disappoint- 
meat. If, however, the tumour is found to be encapsuled, its 
removal is sometimes quite easily effected, and perfect recovery 
is then likely to be Uie resuH. (E. O.*) 

SKUNK (probably derived from “ Seecawk,” the €ree name, 
for the skunk ; anotlier form given is “ segunku "), an evil- 
sraeiling North American carnivorous mammal. Its existence 
was first notified to European >naturulists in 1636, in Gabriel 
Si^gard-Theodat’s Hhtory nf Canada, where, in commencing his 
account, he describes it as “ ctifans du diable, que Ics Hurons 
appeUc .Seangiu^essc, . . . une beste fort puante,” &r. This 
•shows in what reputation the skunk was then held, a reputation 
which has become so notorious that the mere name of skunk is 
one of opprobrium. The skunks, of whom there are several 
species, arranged in tluee genera, are members of the family 
Mustelidae (sec C/ucnivora). The common skunk {Mephitis 
mephitica) is a native of North America, extending from Hudson 
Bay to the middle United States. It Ls a beautiful aiumal, about 
the sue of aoat, tliuughof a stouter and heavier build, with rich 
lusttoMs black fur, varied on the back by a patch or streak of 
white. The muz/.le is long and pointed, the eyes are sharp and 
bead-like, and the grey or white tail is long and unusually bushy. 
The premolars number jj. 

The fcfllowing account of the skunk is extracted from Dr C. II. 
Merriam’s Mammals of the Adirondack Region, New York, 1884: 

" The skunk preys upon mice, salaraaiulers, Irugs and the eggs 
of birds that nest on or within reach from the ground. At times 
he cats carrion, and il lie chances to stumble upon a hen’s nest the 
eggs arc liable to suffer; and once in a while he acquires the evil 
habit of robbing the hen-roost, but as a rule skunks are not addicted 
to this vice. t)i all our native mairuiials jicrhaps no one is so uni¬ 
versally abused and Iia> so many unpleasant things said about it as 
llu' innocent subject of the jiresent biography ; and yet no other 
sjx-cies is half ■so valuable to the farmer. PR-oniinently an insect- 
eater, he destroys more Ixs'tles, grasshoppers and the like than all 
our other mammals together, and in addition to these he devours 
vast munbars of mux. 

" He does not evince that dread of man that is so manifest in the 
vast majority of our mammals, and when met during any of his 
circumambiilations rarely thinks of running away. He is slow in 
movement and deliberate in action and does net often burry him¬ 
self in. whatever lie doe-.. His ordinary .gait is a measured walk, 
but when pressed (or time he breaks into a low shuOiing gallop. 
It is hard to intimidate a skunk, hut when once really frightened 
he manages to got over the ground at a very fair pace. Bkuuka 
remain active throughout the greater part of thu year in tliis n^ion, 
and hibernate only ciuriijc tlie severest portion of the winter. They 
differ from most of our nilifrnating mammals in that the inactive 
period is apparently deix-ndent solely on the temperature, while tlio 
mere amount of snow fiaa no inftnence whatever upon their move¬ 
ments. 

" Skunks .have largo families, from .siac. to ten young bring com¬ 
monly railed each season ; and us a rule they all live in the same 
hole until the following spring.” 

The oveipowering odour which has brought the .skunk into 
such .notoriety arises from the secretion of the anal glands.. 
These glands, allliaugh present in all Mustelidae, are especially 
developed in skunks, but arc so entirdy under control that at 
ordinary times these- aniimds are cleanly and free from smell.’ 
Similar glands -are possessed .by nearly all Carnivora, but in 
the skunks -ate enormously enlarged, and provided with thick 
muscular coats. The secretion—often, propelled by the muscles 
surrounding to adiatance of from 8 to 12 ft.—is a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and nau.seous 
smeU. Dr Mexriam write.s, ‘‘ 1 have known the .scent to become 
strikingly ap()arcnt.in every part of a well-closed house, in winter, 
within-five minutes af,tec,8r.sKunk had been killed at a distance of. 
more than a hundred yards,” and under favourable conditions 


it may be perceived at a distance of more than a mile. Instances 
are also on record of persons having become unconscious after 
inhalnig the smell. 

The long-tailed skunk {M. maerura), a native of central and 
southern Mexico, differs from the typical .species by having two 
white stripes along its sides, and by its loiter and busluer tail. 
The little striped skunk {Spilogale putorius), found in the southern 
United States, and ranging southwards to Yucatan and Guate¬ 
mala, is smaller than M. mephitica, and marked with four inter¬ 
rupted longitudinal white stripes on a black ground. There are 
likewise differences in the skull; and this species is also dbtin- 
guished from other skunks by its arboreal habits. 

The conepatl {Conepaius inapurilo) represents a third genus, 
with several species, confined to tropacal. and South America. 
In this grouj) there is one pair le.ss of premolars (p. i;); the build 
is heavier than in Mephitis ; the snout and head are more pig- 
likc, and the nostrils open downwards and forwards instead of 
laterally on tlie sides of the muzzle. (o. T,; R. L.») 

SKIf (M. F.ng. skie, cloud ; - 0 . Eng. skua, sliade j connected 
with an Indo-European root sku, cover, whence “ scum,” Lat. 
obscurus, dark, &c.), the apparent covering of the atmosphere, 
the overarching heaven. 

The Colour of the Sky .—It is a matter of common observation 
that the blue of the .sky is highly variable, even on days that are 
free from clouds. The colour u.sually deepens towards tlie zenith, 
and also with the elevation of the observer. It is evident that 
the normal blue is more or less diluted with extraneous white 
light, having its origin in reflectiotis from the grosser particles 
of foreign matter with which the air is u.sually charged. Closely 
associated with the ccilotfr is the polartcatum of the light from 
the sks'. This takes place in a plane passing through the sun, 
and attains a maximum about ijo” therefrom. Under favourable 
conditions more than half the light is polarized. 

As to the origin of the normal blue, very discrepant ■views have 
been held. Some writers, even of good reputatdon, have held 
thiit the bhie is the true body colour of the air, nr of some in¬ 
gredient in it such as ozone. It is a sufficient answer to remark 
that on this theory the blue would reach its maximum develop¬ 
ment in the colour of the setting sun. It should be evident that 
what we have first to explain is the fart that we receive any 
light from the sky at all. Were the atmosphere non-existent 
or absolutely transparent, the sky would necessarily be black, 
There must be something capable of reflecting light in the wider 
sense of that term. 

A theory that has recei-ved much support in the past attributes 
the reffcction.s to thin bubbles of water, similar to soap-bubbles, 
in which form vapour ■was supposed to condense. According 
to it, sky blue would lie the blue of the first order in htewton’s 
scale. IHc theory ■was developed by R. Ctostus (/’wgg-.: Ann. 
vols. 72, 76, 88'), who regarded it as meeting tlie roquiraments of 
the case. It must be noticed; however, that the angle of maxi¬ 
mum polarization would be abtxit 76“ instead of no°. 

.\partfreni the diffieulty of seeing how-the bubbles could^mse, 
there is a -formidable PV^ection, mentioned by E. W-. Briicke 
(Pogg. Attn. ’^, 363); that the blue-of the sky -is a .much richer ■ 
colour than the blue of the first order. Briicke also brou^t 
forward an experiment of great importance, in which he showed 
that gum mastic, precipitated from an alcoholic solution ponred 
into a laige quantity of -water, scatters light of a blue tint. He 
remarks that it is impossible to suppose that the particles of 
mastic are in the form of bubbles. Another point • of great • 
importance is well brought out in the experiments of John 
Tyndall {Phil. Mdgv (4), 137, 3»8) upon clouds' predpiteted 
by the chemical-’action of light. Whoever the particles are 
sufficiency fine, the light emitted laterally -b- blue in colour 
and, in- a direction perpendicular to the incident beam; is- 
completely fehtritsed. 

About the colour there can be no prima facie difficulty; for; as 
soon as the question is raised, it is seen that the standard of 
linear dimension, with reference to which the particles ore called; 
small, is the wave-length of light, and that a given set of partiolea 
■wotrld (6n any conceivable view as to their mode of .aotionjli 
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produce a continually increasing disturbance as we pass along 
the spectrum towards tlie more refrangible end. 

On the other hand, that the direction of complete polarization 
should be independent of the refracting power of the matter 
composing the cloud has been considered mysterious. Of course, 
on the theory of thin plates, this direction would be determined 
by Brewster’s law; but, if the partioles of foreign matter are 
.small in .oil their dimensions, the circumstances are materially 
different from those under which Brewster’s law is applicable'. 

The investigation of this question upon, the elastic solid theory 
will depoid upon how we suppose the solid to vary from one 
optical medium to another. The slower propagation of light in 
gas or water than in air or vacuum may be attributed to a 
greater density, or to a less rigidity, in the former case ; or wc 
may adopt the more complicated supposition that both these 
(juimtitics var)’, subject only to the condition which restricts the 
ratiq of v e l o ci ti es lu equality with the known refractive index. 
It will presently appear that the original hypothesis of Fresnel, 
that the rigidity remains the same.in both m^ia, is the only one 
that can be reconciled with the facts; and we will therefore 
iin estigatc upon this basis the nature of the secondary waves 
di.spersed by small piirtiglcs. 

(.'onceivc a beam of plane polarized light to move among a 
number of particles, all small compared with any of the wave¬ 
lengths. According to our hypothesis, the foreign matter may be 
supposed to Uuid the aether, so as to increase its inertia without 
altering its re.sistiinee to distortion. If the particles were away, 
the wave would pass on unbroken and no light would be emitted 
laterally. ICven with the particles retarding the.motion of the 
aetlier, the same will be true if, to countecbalanee the increased 
inertia, suitable forces are caused to act on the aether at all 
points where the inertia is altered. These forces have the same 
I>criod and direction as the undisturbed luminous vibrations 
themselves. The light actually emitted laterally is thus the same 
as would he caused by forces exactly the opposite of these acting 
on tlu' medium otherwise, free irom disturbiinrc. and it only 
remains to see what the effect of such force would Ix'. 
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wdathe general law connecting the intensity of the scattered 
l^ht with the waje-lejigth follows almost as easily frqm, ppn- 
siderations of dimensions. 

The object is to compare the intensities of the incident and 
scattered light, for these will clearly be propurtipnal. The numhm 
(f) expressing the ratio of the two anjph.tudes is a function of the 
following quantities;—(T) the volume ot the disturbing particle ; 
(r) the distance of the point under consideration from it ; (X) the 
wii,ve-lengtJi; (6) the velocity of propagation of hght; (D) and (D') 
the origihal and altered densities; of which the first three depend 
only upon space, tlie fourth on .space and time, while tlie fifth and 
sixth introduce the consideration of mass. Other elements of the 
problem there are none, except mere numbers and angles, wfiiah 
do not depend upon the fundamental measurements of space, time 
and mass. Since the ratio (t), whose expression wc .seek, is of no 
dimensions in mass, it follows at once that D and })' occur only 
under the form D : D', which is a simple number and may therefote' 
be disregarded. It remains to find how » varies with T, », X, il 

Now, of these quantities, b is the only one dejicnding on time; 
and therefore, as i is of no dimensions in time, b cannot occur in its 
expression. Moreover, since the same amounl of energy is pro¬ 
pagated across all spheres concentnc with the particle, we recognize 
that 1 varies as r. It is equally evident that i varies as T,”and 
thcrelOR' that it must be proportional to T/Xr, T being of fhrM 
dimensions in space. In passing from one part of the spectrum 
to another, X is the only quantity wluch varies, and wc have the 
important law :— 

When light is scattered by particles which ate very small com¬ 
pared with any of the wave-lengths, the ratio of the amplitudes of 
the vibrations of the scattered and incident lights varies inversely 
as the .square of the wave-length, and the ratio of tni^nsities as the 
inverse fourth power. 

The light scattered from small particles is of a much richer bine 
than the blue of the first order as reflected from a very thin plate. 
From the general theory (scc Interference of Light, § ,8 ), or by 
the metlitd of dimemsions, it is easy to prove that in the latter case 
the intensity varies as k"”, imstead of X' f 

The principle of energy makes it clear that the light emitted 
laterally is not a new creation, but only diverted from, the main 
stream. If I represent the intensity of the primary light aft^: 
Iraversing a tliickness x of the turbid medium, we have 

dl= -«X-<dx, 

where h is a constant independent of X. On integration. 


On account of the smallness of the parUclcSi the forces acting 
throughout the volume of any individual particle arc all of the 
same intensity and direction, and mgy be .considered as a whole. 
The determination of the motion in the aether, due to the action 
of a periodic force at a given point, is discussed in the article 
Diffraction of Light (§ ii). Before applying the solution to a 
mathematical investigation of the prcsjcnt, question, it may be 
well to consider the matter for a few moments from a more 
general point of view. 

In the fiv.st place, there is nccc.ssarily a complete symmetry 
round the direction of the foroc. The disturbance, consisting of 
transverse vibrations, is propagated outwards in all directiims 
from the centre; and, in consequence of the symmetry, the 
direction of vibration in any ray lies in the,plane conuining the 
ray and the axis of symmetry ; that is to say, the direction of 
vibration in the scattered or iftacted ray makes with the direc¬ 
tion of vibration in the incident or primary ray the least possible 
angle. The symmetry also requires that the intensity of the 
scattered light should vanish for the ray which would be pro¬ 
pagated along the axis; for there is nothing to distinguish one 
direction transverse to the ray front another. The application of 
this, is obvious. Suppose, for distinc^ess of statement, tliat the 
primary ray is vertical, and that the plane of vibration is that of 
the meridian. The intensity, of. the .light seattered. by j* .small, 
particle is constant, and a maximum, for rays which lie in the 
vertical plaqe rqnnipg east and WjBSt, .while there is no scattered 
ray along the north and south line. If the primary ray is un- 
polurized, the light scattered north and spudi is entirely due to 
that component which vibrates east and west, and is therefore 
■perjeetly polarised, the direction of. its vibration being also east 
and west. Similarly any other ray scattered horizontally is 
perfectly polarized, and the vibration is performed in the hori¬ 
zontal plane. In other directions the poWizatlon beconxes less 
and less complete as we approach the vertical. 

The observed facts as to polarization are thus readily explained, 


loS(I/Iii)=. . . . (i) 

if I, correspond to x^o ,—a law altogether similar to that of ab¬ 
sorption, and showing how the light tends to become yiillow and. 
finally n>d as the thickness of the medium increases (Phil.' Mae., 
1871,41, pp. u>7, *74). 

Sir WilHam Abney has found that the above law agrees remark¬ 
ably well with his observations on the transmission of light through 
water in which particles of mastic are suspended (Proc. Roy'. Soc., 

i88(*), ' 

We may now investigate the mathematical expression for the 
disturbance propagated in any direction from a small particle upon 
which a beam of light strikes. Let the particle be at the origin Bf 
coordinates, and Jet the expression for the primary vibration be 

i^^ini-hx) .(*) 


The acceleration of the element at the orieia is - «* sin «f; so that 
the force which would' have to be applied to the parts where the 
density is I)' (instead of D), in order that thg waves might pass on 
undisturbed, is, per unit of volume, 

- CD' - D)«* sin nt. 

To optain the total force which must be Supposed to act, the factor 
T (fepresenting the volume of 'the particle) must be introduced. 
The opposite of this, conceived to act at the origin, would give the same 
distui^nce as is actually caused by the ptcsanco of the particle. 
Thus by equation (18) of § ii of the article DirRRACTloN or hicaT, 
the secondary disturbance is expressed by 


y, D' - D «“T sin 0 sin (nf • 
r--—jj——p- 

_D' -D rTsinp 
“ D XV “ 




sin {iU -hf) 




The preceding investigation is based upon the assumption fliat 
in pausing from one medium to another -^e rigidity of the aether 
does not change. If We forego this assumption, the quesj^jqn is 


* In strictness the force must be s^posed to act upon the medium 
in Its actual condition, whefeas id (18), (fieviously cited, the medium 
is supposed to be absolutely agifonn. It is not difficult to prove 
that (3) remains unaltered, when this circumstance is 'taken into 
acCoufit; Und it is evident in anycast- that fc'Corrcctiofi wOtld 
depend upon the square ot fC'-1>). „ 



204 


SKY 


neoesBarily more complicated; but, on the supposition that the 
changes of rigidity (AN) and of density (AD) are relatively small, 
the results are fairly simple. If the primsry *ave lx: represented 
by 

.... 

the component rotations in the secondary viavli are 

„/il> y , AN a:v\ 

D N >)' 

_/ AD* AN.-«-*'i\| 

®»^^(-T7T+ n-HJ 

where 

4* r * * 

The expression for the resultant rotation in the general case would 
be rather complicated, and is not needed for our purpose. It is 
easily seen to be about an axis jx'rpendicular to the scattered ray 
(*> y, *), inasmuch as 

xm, + yts.) + .-)!T.,i^o. 

I.et us consider the more special case of a ray scattered normally 
to the incident ray, so that *=o. We have 


{-)) 


( 5 ) 


{(>) 






In; 




'AD\« 

,d) r“ 


(7). 


resultant of the primary vibration and of the secondary vibrations 
which travel in the same direction. It, however, we ai>piy this 
process to (3), we find that it fails to lead u.s to (12). though it fur¬ 
nishes another result of interest. The combination ot the secondary 
waves which travel in the direction in (juestion have this peculiarity : 
that the phases are no more distributed at random. The intensity 
of the secondary Ught is no longer to lx* arrived at by addition of 
individual intensities, but must be calculated with consideration 
of the particular pha.ses involved. II we consider a nuthber of 
particles wluch all lie upon a primary ray, we see that the phases 
of the secondary vibrations which issue along this line are all the 
same. 

ITic actual calculation follows a similar course to that by which 
Huygens’s conception of the resolution of a wave into components 
corresjionding to tlie various parts of the wave-tront is usually 
verified (sec Diffraction of JLight). 
occupy a thin stratum dx ixrjien- 
diciilar to the primary ray *. Let 
Al’ (fig. r) ho this stratum, and O 
the point where the vibration is to lie 
estimated. If AP—g, the element of 
volume is dxyL-xpdp, and the numlxT 
of particles to be found in it is 
deduced by the introduction of the 
factor «. Moreover, if OP—r, and 
AO=*, then t^--x"+i?, and pdp—rdr. 

The resultant at O of all the secoiidaiy vibrations which issue from 
the stratum dx is by (3), with sin <!> equal to unity. 


Consider the particles which 



If AN, AD be both finite, we learn from (7) that there is no direction 
perpendicular to the primary (polarized) ray in which the .secondary 
light vanishes. Now cxperinient tells us plainly that there is such a 
direction, and therefore we arc driven to the conclusion that either 
AN or AD must vanish. 

The consequences of supposing AN to lx- zero have already been 
traced. They agree very well with exix'riment, and require us to 
suppose that the vibrations an- perixmdicular to the jilanc of 
polarization. So far as (7) is concerned the alternative sujiposition 
that AD vani.shes would answer equally well, if we suppose the 
vibrations to be executed in the plane of polarization ; but let us 
now revert to (5), which gives 


PANv.' PAN.VV PANz=-a-» 


(S) 


According to these equations there would be, in all, six directions 
from O along which there is no scattered light, two along the axis 
of y normal to the original ray, and four (y o, s l.r) at angles 
of 45° with that ray. So long as the particles are small no such 
vanishing of light in oblique din-ctioas is observed, and we arc thus 
led to the conclusion that the hypothesis of a finite AN and of vibra¬ 
tions in the plane of polarization cannot be reconciled with the facts. 
No form of the elastic .-.olid theory is admissible except that in which 
the vibrations are suiqiosed to be perpendicular to the plane of 
polarization, anil the diflerence between one medium and another 
to be a dillcrence of ileiisity only (/ViiV. A/ag., 1871, 41, p. 447). 

It is of interest to pursue the applications of equation (3) so as to 
connect the intensity of the scattered and transmitted light with the 
number and size of the particles (see Phil. Mag., 1890. 47, p. 375I, 
In order to find the whole emission of energy from one particle ('i'), 
we have to integrate the square of (3) over the surface of a sphere 
of radius r. The element of area being zvr’ sin ^tdij>, we have 


j sin j; 

so that the energy emitted from T is represented by 
8ir» (D'-D)ST» 

3 D* 1 ?’ J • 1 1 ( 9 ) 


Bn such a scale that the energy of the primary wave is unily per 
unit of wave-front nren. 

The above relates to B single particle. H there he n similar 
particles per unit vohime, the energy emitted from a stratum of 
thickness dx and of unit area is found from (0) by the introduction 
of the factor ndx. Since there is no waste of energ\' upon the whole, 
this represents the loss of energy in the primarj’ wai e. Accordingly, 
U E bo the energy of the primary wave. 


whence 

Where 


iifR Bir^ (D'-DIST! 

E-3i=- r~&' 


(to) 




; : (II) 


, RA (D'-n)>T» 
- 


: (I*) 


If we had a suffidentlv complete expression for the scattered light* 
we might investigate (12) somewhat more directly by considering the 


or 


, /•■'IV-DirT 2ir,,, , , 

Jx ~~D ~ x 


, D -D irT . 27 r,,, , 

ndx —S-,-4- sin ~ tht - ,r) 

JJ A A 


(13) 


To this is to be added the exjiression for the primary wave itself, 
supposed to advance undisturbed, viz. cos (2ir/.\)(6f-s), and the 
resultant will then represent the whole actual disturbance at O a.s 
nioclilicd by the particles in the stratum dx. 

It appears, therefore, that to the order of approximation afforded 
by (3), the effect of the particles in dx is to modify the phase, but 
not the intensity, of the light which passes them. If Ihis bo repre¬ 
sented by 

cos^(6f-*-J),.(14) 

S is the retardation due to the particles, and we have 


«=«Td*(D'-D)/2D. . . . ; (15) 

If be the refractive index of the medium as modified by the 
particles, that of the original medium Iwing taken as unity, then 
8=(/*-i)i/*, and 

/<-i=«T(D'-D)/ 2D. ; ; ; (tC) 


If p.' denote the refractive index of flic material composing the 
particles regarded as continuous, D'/D - and 


p-l—inT(p'^-i) .(17) 

reducing to 

/»-i«=»TO»'-i). ; ; . ; (iS) 

in the case when (p'- 1) can be regarded as small. 

It is only in the latter case that the formulae of the clastic solid 
theory are applicable to light. On the electric thcor}’, now generally 
accepted, the results arc more complicated, in that when \p' -1) is 
not small, the scattered ray depends upon the shape and not merely 
upon the volume of the small obstacle. In the rase of sphere.r, we 
are to replace (D'-D)/D by 3(K'- K)/(K'-|-2K), where K, K' are 
the dielectric constants pri^r to the medium .and to the obstacle 
respectively {Phil. A/ag,. i88r. la, p. 98) : so that instead of (17) 


p-r 


3>iT a’ -1 
' 12 


(19) 


On the same suppositions (is) Is rcplacetl by 

On cither theory 

A— 32 x’(g - 


(2t) 


a formula gisdng the coefficient of transmission in terms of the 
refraction, and of the number of particles per unit volume. As Lord 
Kelvin has shown {Baltimore Lectures, p. 304. 1904) {if,) may also 
he obtained by the consideration of the mean density of the altered 
metlhim. 

Let ns noiv imagine what degree of transparency of air is admitted 
by its molecular constituents, viz. in the absence of all foreign 
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matter. We may take X=6 x lo-® cms., ii - j—0-0003 •, whence 
from (2i) we obtain as the distance x, eijual to i/A, which hght 
must travel in order to undergo alteration in the ratio e:i, 


*=4'4 X io-“ X ».(zi) 


The completion of the calculation requires a knowledge of the 
value of «, the number of molecules in unit volume under standard 
conditions, which, according to Avogadro's law, is the same for all 
gases. Maxwell estimated 1 '9 x lo*” but modern work suggests 
a higher number, such as q-j x 10" (H. A. Wilson, Phi. Mag., 
190,); see A. Schuster, Theory of Optics, § 178). If we substitute the 
latter value in (22) we find rr—19 x 10® cm. —igo kilometres. 

Although Mount Everest appears fairly bright at 100 miles’ 
distance, as seen from the neighbourhood of Darjeeling, we cannot 
sujipose that the atmosphere is as transparent as is implied in tlie 
above numbers; and, of course, this is not to be expected, smee 
there is certainly suspended matter to be reckoned with. Perhaps 
tlie best data for a comparison are tho.se aflorded by the varying 
brightness of stars at different altitudes. P. Bouguer and others 
estimate about o il lor the transniissio'i of light through the entire 
almos]>here from a star in the zenith. This corresjionds to H-y 
kilometres of air at standard pressure. At this rate the transmission 
through 190 kilometres would be (8)“ or O’OOO in place of or o-yy. 
Or again if wc inquire what, according to (21), would be the trans¬ 
mission through 8 j kilometres, we find I -O'O44=O’9'50. 

The general conclusion would appear to be that, while as seen 
from the earth’s surfiu e much of tlie light from the sky is due 
to comparatively gross suspended matter, yet an appreciable 
proportion is attributable to the molecules of air themselves, 
and that at high elevations where the blue is purer, the latter 
part may become predominant. 

Tor a further di.seussiun founded upon the observations of Q. 
Wajorana and A. Sella, reference may he made to Lord Kelvin's 
Biiilimore Lectures, p. 317, where a higher estimate of the value 
of n is favoured. It m ly be remarked that it is only the constimt 
part of sky-light that eaii be due to detached molecules. Ordinary 
observation of the landscape shows that there is anotl:er part, 
highly variable from day to day, and due to suspended matter, 
much of which is fine enough to scatter light of blue quality. 

The experiments of Tyndall upon precipitated clouds have 
been already referred to. So long as the precipitated particles 
are very fine, the light dispersed in a perpendicular direction is 
sky-blue and fully polarized. At a further stage of tlieir growth 
the particles disperse in the perpendicular direction a light which 
is no longer fully polarized. When quenched as far as possible 
by rotation of a nicol prism, it exhibits a residue of a more 
intense blue colour; and further it i.s found that the direction of 
the most nearly complete polarization becomes inclined to the 
■direction of the primary rays. 


A discu.ssion of these and other questions upon the basis of the 
•electromagnetic tlieory of light is given in the Phil. Mag., 1881, 
12, p. 81. Here wc must be content with a statement of some of the 
rcsiills. So long as the particles are supposed to be very small and 
to differ little from their environment in optical properties, there is 
httlc dificrcnce between the electric and the clastic solid theories, 
and the results expressing the character of the .scattered light are 
equivalent to (5). Whatever may be the shape or size of the particles, 
there is no scattered light in a direction parallel to the primary 
electric displacements. In order to render an account of Tyndall's 
" residual blue '* it is necessary to pursue the approximation further, 
taking for simplicity the case of spherical shape. Wc learn that 
the hght dispersed in the direction of primary vibration is not only 
of higher order in the difference of optical quality, but is also of 
order AM in comparison with that dispersed in other directions 
where r is the radius of the sphere, and as before. The 

incident light being white, tlie intensity of the component colours 
scattered in this direction varies as the inverse eighth power of the 
wave-length, so lhal the resultant light is a rich blue. 

As regards the polarization of the dispersed light as dependent on 
the angle at which it is emitted, we find that althnngh, when terms 
•of the second order are included, the scattered light no longer 
vanishes in the same direction as before, the peculiarity is not lost 
but merely transferred to another direction. The angle 9 through 
which the displacement occurs is measured backwards, i.e. towards 
4 he incident ray, and its value is given by 


AK A8-» 

'TC 


(* 3 ) 


AK being the difference of specific inductive capacities. 
Experiments upon this subject are not difficult. In a darkened 
«om a beam of sunlight (or electric light) is concentrated by a 


s 

large lens of 2 or 3 ft. focus ; and in the path of the light is placed a 
glass beaker contlinint a dilute solution of sodium thiosulphate 
(hyposulphite of soda). On the addition, well stirred, of a small 
quantity of dilute sulphuric acid, a precipitate of sulphur slowly 
forms, and during its growth manifests exceedingly well the pheno¬ 
mena under consideration. The more dilute the solutions, the 
slower is the progress of the precipitation. A strength such that 
there is a delay of 4 or 5 minutes before any effect is apparent will 
be found suitable, but no great nicety of adjustment is necessary. 

In the optical examination we may, if wc prefer it, polarize the 
primary light; but it is usually more convenient to analyse the 
scattered light. In the early stages of the precipitation the polariza¬ 
tion is complete in a perpcndiculai' direction, and incomplete in 
obUque directions. After an interval the polarization begins to be 
incomplete in the perpendicular direction, the light which reaches 
the eye when the nicol is set to minimum transmission being of a. 
beautiful blue, much richer than anything that can be seen in the 
earlier stages. This is the moment to examine whether there is a 
inoru complete polarization in a direction somewhat obUque; and 
it IS found that with 9 positive there is, in tact, a direction of more 
complete polarization, while with 9 negative the polarization is 
more imperfect than in the perpendicular direction itself. 

The polanzation in a distinctly obhquc direction, however, is not 
perfect, a feature for which more than one reason may be put for¬ 
ward. In tlie first place, with a given size of particles, the direction 
of complete polarization indicated by (23) is a function of the colour 
of the light, the value of 9 being 3 or 4 times as large for the violet 
as for the red end of the spectrum. Tlie cxi>eriment is, in fact, 
much improved by passing the primaiy liglit fiirough a coloured 
glass. Not only is the ObUque direction oi maximuiu-poiarbEation 
more definite and the polarization itself more complete, but the 
observation is ea.sicr than with white light in consequence of the 
uniformity in the colour of the light scattered in various directions. 
If we Ix’gin with a blue glass, we may observe the gradually increasing 
obliquity of the direction of maximum ]>olarization ; and then by 
cxclmnging the blue glass for a red one, we may revert to the original 
conditiou of things, and observe the transition from perpendicularity 
to obliquity over again. The change in the wave-length of the light 
has tlie same effect in this respect as a change in the size of the 
particles, and the comparison gives curious Information as to the 
rate of growth. 

But even with homogeneous light it would be unreasonable to 
expect an oblique direction of pcrlccl polarization. So long as the 
particles are ail very small in conijiarcson with the wave-length, 
there is complete ]>ularization in the jicrpendicular direction; out 
when the size is such that obUquity sets 111, the degree of obliquity 
will vary with the size of the particles, and the polarization wul be 
complete only on the very unlikely condition that the size is tbo 
same for tlieni all. It must not be forgot ten, too, that a very 
moderate increase of dimensions may carry the particles beyond the 
reach of our approximations. 

The fact that at this stage the polarization is a maximum, when 
the angle through which the hght is turned exceeds a right angle, 
IS the more worthy of note, as the opposite result would probably 
have been expected. By Brew.ster's law (see Polarization of Light) 
this angle in Uic case of regular rellection from a plate is less than 
a right angle ; so that not onJy is the law of polarization for a very 
small particle different from that apphcablc to a plate, but the first 
effect of an increase of size is to augment the difference. 

The simple theory of the dispersion of light by small particles 
suffices to explain not only the blue of the zenith, but the com¬ 
parative absence of small wave-lengths from the direct solar 
rays, and the brilliant orange and red coloration of the setting 
sun and of the clouds illuminated by his rays. The hyposulphite 
experiment here again affords an excellent illustration. But we • 
must not expect a simple theory to cover all the facts. It is 
obvious that the aerial particles are illuminated not only by the 
direct solar rays, but also by light dispersed from other parts of 
the atmosphere and from the earth’s surface. On this and other 
accounts the coloration of the sky is highly variable. The transi¬ 
tion from blue to orange or red at sunset is usually through green, 
but exceptional conditions may easily disturb the normal state 
of things. The brilliant sunset effects observed in Europe after 
the Krakatoa eruption may naturally be attributed to dust of 
unusual quality or quantity in the upper regions of the atmo¬ 
sphere (see Dust). 

Kelated to abnonnaiities of colour we may expect to find corre¬ 
sponding polarization effects. Of this nature are the neutral points, 
where the polarization changes character, observed by F. J. D. 
Arago, J. Babinct and Sir D. Brewster, for an account of which 
reference may be made to E. Mascart, TraiU d'opHoue. The normaJi 
polarization at the zenith, as dependent upon the position of the 
sun, was the foundation of Sir C. mieatstooe s polar clock. (S.) 
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-'SKYE, the largest island of the Inner Hebrides, Inverness- 
Shire, Scotland. From the mainland it islepalated by the Sound 
of Slcat, Kyle Rhea, Loch Alsh and the Inner Sound, and from 
the Outer Hebrides by the Minch and Littie Minch. At Kyle 
Rhea and Kyleakin, on the western end oi l<och Alsh, the channel 
is only almut J m. wide, and there is a ferry at both points. The 
length of the island from S.E. to N.W. is 48J m., but its coiist is 
deeply indented, so that no part of tlie interior is more than 5 m. 
-from the .sea. It has a total area of 411,703 acres or 643 sq. m. 
From 20,627 in 1821 its population bad grown to 23,082 in 1841, 
but since that date it has steadily diminished and was 15,763 
in 1891, and in 1901 only 1.3,833 (or 21 to the sq. m.), 2858 of 
- whom spoke Gaelic only and 9837 Gaelic and English. The cliiet 
arms of the sea are Lochs Snir.ort and Dunvegan in the N., Lodi 
Bracadale in the W., Lochs Scavaig and Eishort in the S. and 
Loch Sligachan in the E. The mountains generally assume 
commanding and picturesque shapes. The jagged mass of the 
Cuillins (Cxiolins) dominates the view whether by land or sea. 
Their highest point is Sgurr na Baniichdich (3234 ft.), and at least 
six other peaks exceed 3000 ft. To the north of Loch Slapin 
stands the group of Red Hills, of which the highest points arc 
Ben Caillich (2403) and Ben Dearg More (2323 ft.), and north of 
Lord Macdonald’s forest near Lroh Ainort rises Ben Glamaig 
■(*537 ft.). About 8 in. N. of Tortree is the curious basaltic 
group of the Storr (2360), consisting of pinnacles and towers, the 
most remarkable of which, “ The Old Man,” forms a landmark 
for sailors. Towards the north of the island, not far from 
Staffin Bay, is Quiraing (1779 ft.), a basaltic mass with a variety 
of quaint diapes, of which the best known are “ The Needle,” 
“ The Prison ” and “ The Table,” the last named a plateau of 
level turf 1500 ft. above sea-level, measuring 120 ft. by 60 ft. 
In the peninsula of Duirinish are the two cirndar hills of Healaval 
More (1538 ft.) and Healaval Beg (1601), usually styled “ Mac- 
Icod’s Tables,” while the two pyramidal rocks rising out of the sea, 
near the southernmost pmint of Duirinish, are called “ Macleod's 
Maidens.” The only important lake is the wild and gloomy 
Loch Coniisk, overshadowed by the precipices of the Cuillin. 
It is commonly approached by boat from Loch Scavaig, from the 
shore of which it is about i m. distant. It is m. long by i m. 
broad. 

The greatet part of the island, all the western and central part, 
J* occupied by igneous plateaux conaisting of basaltic lava flows of 
Tertiaiy age alternating with intrusive sills of dolente; they are 
penetrated by numerous basic dikes and by a smaller number ot acid 
ones. The Cuillin hills owe their striking features to tlie intiusioii 
of a great laccolitic ma-ss of gabbro within the basalts, hast of 
these hills a large area is covered by acid intrusions—granite felsite, 
<l[c,—including tlie Red Hills, Marsco and Glamaig. The western 
portion of the island has suflered the disturbances of tlie 
hipliland thrusting. Torridonian rocks occupy the whole of Sleat, 
witfi the exception of a strip between the Point of Sleat and Ormsay 
Island wliich is composed of Dalradian schists. In the north of 
Sleat the Torridonian Sandstones have been thrust on top of Cambrian 
Durness limestones. Soay is wholly Torridonian. In the narrow 
art of the island between Broadford Bay on the N.h'.. and Lochs 
tattin, Kiifliart and Scavaig on the S.W., and in a narrow strip on 
the oast coast, also in Loch Bay, there is an interesting series of 
Mesozoic rocks beginning with Trias.sic conglomerates and marls, and 

£ asising upwards through Rhaetic, Lower Lias (Broadford Bav), 
liddle Lias and Upper Lias (Strathaird, Portsea, Prince Charlie's 
Cove), to tieds representing the Great Ctohte and Oxford Clay (Loch 
Stathu, Uig, &c.). A Ugnite bed of Tertia^ age has been worked 
in a small way at Portsea, and diatoinitc is excavated from some 
ancient lake deposits at Loch Cuithir, Loch Monkstadt, Ixich Mcalt 
and other ) daces. There is abundant evidence of glacial action on 
the lower ground. 

Thu rainfall amounts to So in. for the year. The mean temperature 
for tlr.- year is 47"'5 F., for January 3y''-5 F. and for July sd'-s F. 
Most of the land is moor and hill pasture, with cultivate patches 
here and there, chiefly on Lochs Snizort and Bracadale, the Sound of 
Sleat, Kyleakin and Portree, The crofters do liost with turnips and 
potatoes. The climate is better adapted for sheep and cattle (West 
-Highland) than for cn^s, and the sheep farms include soniu of the 
finest in Scotland and carry famous st^ks, principally black-faced 
with some Cheviots. The condition of the crofters, which was 
pitiable in the extreme, has been improved by the Crofters' Holdings 
Act pf rSBo. The old black huts have been replaced, in those 
. parishes where stone is obtainable, by well-built bouses. Between 
1840 and 18S0 ejection had certainly been carried to great lengths. 


and, in consequence of the emigration that followed, was mainly 
responsible for the serious decline of the population. The railways 
to Strome Ferry, Kyle of Loch Alsh and Mallaig, by rendering 
markets more accessible, effected an improvement in the fisheries, 
which have always been a mainstay of the inhabitants. The fisheries 
mclude herring, cod, ling and salmon, and oysters are reared in some 
places. Seals are not uncommon at certain points, but the walrus 
and sperm tvhale, once occasional visitants, are now rarely if ever 
seen. It is significant of the cliange in tlie circumstanoes of the 
people that recruiting is now sluggisli, though once Skye supplied 
more soldiers to the British anny than any other area of similar 
size and population. Whisky is’ dtstilled at several places, the 
Talisker brand of the distillery at Carbost, on the western silorc 
of Ixich Harport, being well known. 

The inhabited isles off the coast of Skye are mainly situated 
near the eastern shore. Of thase the principal is Raasay (pop. 
419). Brochcl Castle, now a ruin, stands on the eastern eoasl. 
'The island is 13 m. long, by about 3J m. at its widest. Off its 
north-western .shore lies the isle ot Flodda. To the north of 
Raasay, separated by a narrow strait, is South Rona (Seal Isknd, 
■from the Gaelic >•(>», a seal), 4J m. long with a maximum breadth 
of 1} m.,and is a lighthouse, the light of which isvisible for 2rm. 
Scalpay, immediately south of Rcoasay, has a hill of 1298 ft., and 
the Sound of Scalpay, parting it from the mainland, abounds 
with oysters. The other isles are Pabbay in Broadford Bay, 
Ornsay in the Sound of Sleat, and Soay near Loch Sewaig. 

Portree (pup. 87.2), the capital, lies at the head of a fine 
harbour about the middle of the eastern sealioard. Steamers run 
daily in connexion with the mail train at Mallaig, and there is, 
besides, other communication by steamer with Oban and other 
ports on the mainland and in the islands. Among the buildings 
in the town are the Episcopal church of St Columba, erected in 
1884 to the memorj' of Bishop George R. Mackarncss, the Ross 
(Cottage Hospital, the Combination poorhouse and the court¬ 
house, and there is a factory for tw'ecds, plaids, carpets and other 
woollens. The e.xports are principally sheep, rattle, wool, .salmon 
and other fi.sh. The name of the town was derived from the fact 
that James Y. lauded there on the occasion of hi.s tour in the 
Wc.stcrn Highlands. 'The place thus became, in Gaelic, Port-an 
Righ, or the King’s llarbotir. It was to Portree that Flora 
Macdonald (1722-1790) conducted Prince Clmrles Edward when 
he escaped from Benbecula. Prince Charlie’s Cave is situated 
on the coast about 5 m. north of the harbour. Among other 
places in Skye associated with the '^'oung Pretender are Prince 
Charles’s Point near Monkstadt, on the west of the peninsula of 
Trotternish, where he landed with P’lora Macdonald, and Kmgs- 
hurgh, on the eastern shore of Ixich Snizort. The castle at DUn- 
vegan, of the Maclcods of Macleod, was erected in the 9th eenttrry 
and extended by later chieftains, especially by Alastuir Crotach, 
or the Humpback, in 1458, and by Rori’ (Roderick) More, who 
was knighted by James VI. Built on a rocky promontory which 
is difficult of access, the fortress must have been almost impreg¬ 
nable in the era of clan warfare. Among the interesting relics 
presen-ed in it arc the Fairy Flag, a yellow silk banner raptured 
from a Saracen general by a crusading Macleod, and Rory More’s 
drinking-horn, which held two quarts and had to be drained at a 
single draught by the new chief before he could wield authority. 
The MacCrimmons, the famous race of hereditary pipers, hailed 
from this quarter of Skye and were attached to the Macleod.s of 
Dunvegan. At Duntulm Is the ancient castle of the Macdonalds, 
another of the great Skye chieftains. (lose to it is the Hill of 
Pleas, where, in former days, the chieftain sat dispensing justice 
in the fashion of primitive times. The modern sent of Lord 
Macdonald is Armadale (iastle, a fine Gothic nian.sion on the 
shore of the Sound of Skat. 

SLADE, FELIX (r7go-r868), English art colkotor and patron, 
was bom at lAmbcth, London, in August 1790, the son of Robert 
Slade, a Surrey landowner, from whom he inherited considerable 
means. He became widely known as a purchaser of books and 
engravings, and made a valuable collection of glass. He died 
unmarried on. the. 29th of March r868, leaving personalty to the 
value of £160,000. He bequeathed the bulk of his art collection 
to the British Museum, and £35,000 for the endowmeht of art 
professorships, to be known as Slade Professorships', ht Oxford,. 
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Cambridge, and University College, London. University College 
received the additional bequest of six art scholarships. 

SLANDER, a false tale or report, defamation. The word is a 
doublet of “ scandal ” and comes through the 0. Kr. eselandre, 
which, through the earlier forms scandele, escandtle, escandre, is 
derived from I.al. scandalum (see further Scandal). In law, 
slander is the malicious defamation of a person in his reputation, 
profession or busines-s, bv words (see Libkl and Slandkr). 

SLANG, in what is now the usual sense, a general name for the 
class of words and senses of word.s, more or Ic.ss artificial or affected 
in origin or u.se, which are not recognized as belonging to the 
standard vocabulary of the language into which they have been 
introduced, but have an extensive currency in some section of 
society either as a means of concealing secrets or as intentionally 
undignified substitutes for those modes of expression that arc 
employed by persons who value themselves on propriety of 
speech. 

As thus defined, slang includes many varieties of speech, 
which are current respectively among different sections of the 
population. The one, however, which most perfectly answers 
to the definition, and may be regarded as the primary type, is 
the artificial jargon, partly cryptic and partly facetious, used by 
vagrants and professional thieves. It is true that tlie name of 
slang is now seldom applied to this jargon ; it is more commonly 
designated by its older name of “ cant.’’ Nevertheless in tlie 
i8th century it was chiefly u.scd in this particular application. 
The earliest example of the word hitherto discovered occurs in 
Toldervy’s History of Two Orphans, published in 1756. One of 
the characters in this story is a man who, “ in return for the 
numerous lies which he told, was called the cannon-traveller ” ; 
and it is said of him that “ he had been upon the town, and knew 
the .slung well.” It is nut clear whether “ slang ” here has its 
modem sense, or whether it means the way.s of fast life in London. 
A more unequivocal instance, two years later in date, is quoted 
in J, C. Hotten’s .SVawg Dictionary (1864) from a book entitled 
Jonathan Wild’s Advice to his Successor, apparently one of the 
many catchpenny publications that were called forth by the 
popularity of Fielding’s burlesque romances. No copy of this 
book is in the British Museum or the Bodleian Library, and 
inquiries have failed to discover any trace of its existence ; but 
there is no reason to doubt that Hotten had .scon it. The passage, 
as quoted by him, is as follows: “ Let proper Nurses be as.signed 
to take care of these Babes of Grace (i.e. young thieves). . . . 
The Master who teaches them should be a man well versed in 
the Cant language, commonly culled the .Slang Patter, in which 
they should by all means excel.” Four years later, in 17(12, 
the word is found with a dificrent and now obsolete meaning, 
in Foote’s play The Orators. A fast young Oxford man, invited 
to attend a lecture on oratory, is asked, “ Have you.not seen the 
bills ? ” He replies, “ What, about the lectures ? ay, but that’s 
all .slang, I .suppose.” Here the word seems to be equivalent to 
“ humbug.’’ in tlie 1st edition of Hugh Kelly’s comedy. The 
School for Wives, there is a passage (omitted in some of the later 
reprints) in which one of a company of sharpers, who pretend 
to be foreigners and speak broken IJnglish, says: " There’s a 
language called slang, that we sometimes talk in. . . . It’s a 
little rum tongue, that we understand among von another.” 
Francis Grose’s Dictionary of the Vulgar Tongue (1785) has the 
entry “ Slang, the cant language ” ; and after this instances of 
the word are abundant. In the early part of the iqth century it 
appears in literature chiefly as a general term of condemnation 
for “ low-lived ” and undignified modes of expression. It seems 
probable that the word came from some dialect of the north of 
England ; hut this is difficult to establish, as most of the dialect 
glossaries date from a time long after it had obtained general 
currency, so that it would escape the notice of the compilers as 
being outside their proper scope. The English Dialect Diction¬ 
ary mentions only the sense of “ abusive language,” which is said 
to be current in Yorkshire and the Lake Country. Some reason 
for believing that the word is genuinely dialectal—an inheritance 
from the language of the Scandinavian settlers in the north of 
England—is afforded by the coincidence of its uses with those 


of the modern Norwegian verb dengja (otymologiiailly equivalent 
to the English “4a sjjng ”) and related words, as given in the 
dietkmary of Ivar Aasen. Slengja kjeften (literally, to sling the 
jaw), means to pour out abuse; (ihe compound slengje-ord 
(or«(«= word) is expained by Aasen as “ a new word without any 
proper reason,” which comes very near to the notion of a “ slang 
word.” The English word has, in cant speech, certain applica¬ 
tions to matters other than those of language; and although 
these have not been found recorded at any very early date, they 
may possibly be old, and may contribute to the detemination 
of the primary sense. Any particular mode of thieving or of 
making a living by fraudulent means is called a “ slang ” ; and 
the same term is applied to tlie particular line of busmess of a 
showman or a troupe of strolling players. Further, the word 
is used adjectively to designate frauilulcnt weights and measures, 
and the early slang dictionaries explain the verb slang as mean¬ 
ing “ to defraud.” The precise relation between tliese various 
senses cannot be determined, but they seem to agree in having 
some reference to wliat is lawle.ss or irregular, and this general 
notion may be regarded as having a certain affinity to the mean¬ 
ing of the verb “ to sling,” with wliieh tlie word is probably 
etymologically allied. It is unlikely that the word slang, in the 
senses here under consideration, has any direct connexion with 
the homophonous word meaning “ a strip of land." 

'Jlie modern extended application of ^e term,which is closely 
paralleled by that of the French synonym argot, i.s not difficult 
to account for. In the first place, the boundaries of the w'orld 
in whtcli slang—in the original sense—is current arc somewhat 
indeterminate. It is, for instance, not easy to draw the line 
between the peculiar language of “ rogues and vagabonds ” 
and that of the lowest order of travelling showmen and strolling 
players, or between this latter and the strictly analogous body 
of expressions common to all grades of the histrionic profession. 
Similarly, the prize-ring, the turf, the gaming-table and all the 
varieties of “ fast ” and “ Bohemian ’’ life hai e their own 
eccentric vocabularies, partly identical with, and in general 
character altogether resembling, the slang of the criminal and 
vagrant classes. In the second place, a little con.sideration is 
sufficient to show that thieves' cant is only one species of an 
extensive genus, its specific difference con.si.sting in the unessential 
circumstance tliat its use is confined to one particular class of 
persons. 

Although the term “ slang ” is sometimes used with more or 
less intentional inexactness, and has often been carelessly defined, 
the notion to which it corresponds in general use seems to_ be 
tolerably precise. There are two principal eharai'leristics which, 
taken in conjunction, may serve to distinguish what is properly 
called slang from certain other varieties of diction that in some 
respects resemble it. The first of these is that slang is a conscious 
offence against some conventional standard of propriety. A mere 
vulgarism is not slang, except when it is purposely adopted, and 
acquires an artificial currency, among some class of persons to 
whom it is not native. The other distinctive feature of slang is 
that it is neither a port of the ordinary language, nor an attempt 
to supply its deficiencies. The slang word is a deliberate sub¬ 
stitute for a word of the vernacular, ju.st ns the characters of* 
a cipher are substitutes lor the letters of the alphabet, or as 
a nickname is a substitute for a personal name. The latter 
comparison is the more exact of the two ; indeed nicknames, as 
a general rule, may be accurately described ns a kind of slang. 
A dang expression, like a nickname, may be used for the purpose 
of concealing the meaning from uninitiated hearers, or it may be 
employed sportively or out of aversion to dignity <ir formality of 
speech. The essential point is that it does not, like the words 
of ordinary language, originate in the desire to be understood. 
The slang word is not invented or used because it is in any respect 
better than the accepted term, but because it is different. No 
doubt it may accidentally happen that a word 'which originates 
as slang is superior in expressiveness to its regular synonym 
(much as a nickname may identify a person better than his name 
does), or that in time it devdi^s a shade of meaning which the 
ordinary language cannot convey. But when such a word comes 
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to be used mainly on account of its intrinsic merit, and not 
because it is a wrong word, it is alreadyiceaseng to be slang. So 
long as the usage of good .society continues to proscribe it, it 
may be called a vulgarism ; but unless the need which it serves 
is supplied in some other way, it is likely to'find its way into the 
standard speech. 

The account here given of the distinctive characteristics of 
shng conflicts with the view of those writers who so define the 
term as to make it include all words and uses of words that are 
current only among persons belonging to some particular class, 
trade or profession. But sucli an extended application of the 
word is not supported by general usage. It is tnie that it is 
not uncommon to apply the name of slang to the technical 
language of trades and professions, or even of arts and sciences. 
Thi;;, however, is really a consciously metaphorical use, and is 
intended to convey the imputation that the employment of 
technical language has no Ixilter motive than the desire to be 
unintelligible to the uninitiated, or to excite admiration by a 
display of learning. If the imputation were true, the designation 
would be strictly applicable. Technical and scientific terms may 
justly be stigmatized as slang when they are used pretentiously 
without any good rea.son, but not when they are chosen because, 
to those who understand them, they afford a clearer, more 
precise, or more convenient oxpresfiion of the meaning than is 
found in the ordinary vocabulary. At the same time, it is triii' 
t'h;it every trade or profession has a real slang of its own ; that 
is tij say, a body of peculiar words and expressions that serve us 
flippant or undignified substitutes for the terms that are recog¬ 
nized as correct. It happens not infrequently that words of this 
kind, owing to frequency of usec.nd the development of siiecific 
meanings, lose the character of .slang and pa.ss into the category 
of accepted technicalities. 

A class of words that has a certiun affinity with slang, though 
admitting of being clearly distinguished from it, consists of those 
which are proscribed from the intercourse of reputable society 
because they express too plainly ide.iS that arc deemed indelicate, 
or because they are brutally insulting. Such words share with 
slang the characteristic that they arc ordinarily employed only 
in intentional defiance of propriety ; they differ from it in being 
really part of the original vernacular, and not of an artificial 
vocabulary which is substituted for it. The cu.stomary euphem¬ 
isms which' take the place of these condemned words are, of 
course, far removed from slang; but the name is strictly ap¬ 
plicable to those grotesque metaphors which are sometimes sub- 
.stituted, and emphasize the offensiveness of the notion instead 
of veiling it. 

The known history of European slang begins (leaving out of 
account the meagre references in German documents hereafter to be 
iuentiont>(l) with the “ Ballades " of Francois Villon in the 15th 
century. The French argot of these compositions contains much 
that is still obscure, but the origin of some of its words is evident 
enough. Facetious expressioas relating to the destined end of the 
malefactor arc prominent. Parotr and montjoye (for which later the 
less ironical monte A regret was substituted) arc nicknames for the 
scaffold. AcoUet, hanged, corresponds to the English " scragged ''; 
the synonymous grup seems to be an onomatopoeic formation sug¬ 
gestive of choking. There are some derivatives formed with the 
suffix art : rtflari is 1 police-officer, abrouart fog. A few words from 
foreign languages occur: audinos, prayer, is the Latin audi nos of 
the Qtames; arton, bread, is obviously Greek, and its appearance 
in the tsth century is somewhat hard to account for. Matter, to 
eat, may perhaps bo the Latin motere to grind. Anse, the ear, is no 
doubt the l.atin ansa, handle. In the 15th century and later the 
ranks of vagabondage were often recruited from the class of poor 
students, so that the presence of some words of learned origin in the 
vocabulary of the vagrant and criminal classes is not surprising. 
Among the prominent features of later French slang may be noted 
the use of the suffix mare to form derivatives such as perruguemare, 
a wig-maker, and the practice of rendering conversation unintelligible 
to outsiders by tacking on some unmeamng ending to every word. 

In Germany the word Kotwatseh (the modem Sotvoelsch, still the 
name for the cant of vagrants) occurs as early as the middle of the 
I3tli century, and during the following century there appear lists of 
siwg terms for various species of malefactors and begging impostors. 
The earUest attempt at a vocabulary of “ Rotwelsch " is that of 
Gerold Edlibach, compiled about 1490. A second vocabulary, 
containing nearly the same set of words, is contained in the famous 
Ltber vagaiomm, first printed in 1510 in High German; versions in 


Low German and the dialect of the Lower Rhine appeared shortly 
afterwards. An edition of this work printed in 1529 has a preface 
by Martin Luther. The roost remarkable feature of the jargon 
represented in these early glossaries is the large number of Hebrew 
words that it contains, it is not clear whether this fact indicates 
that Jews formed a large proportion of the German vagabond class 
at the beginning of the lOtn century; the explanation may he 
simply that the Hebrew words contributed by Jewish vagrants 
found acceptance because they were unintelligible to ordinary people. 
Howevej this may be, the later dictionaries of " Rotwelsch ” not 
only retSn most of the Hebrew words found in the earliest authorities, 
but add greatly to their number. There are some words from 
Italian, as bregen, to beg, from pregare, and harlcn, lo speak, from 
parlare. The language of the gipsies seems to have contributed 
nothing, nor are there any words from Latin or Greek. Some of 
the words are ordinary German words used metaphorically, hke 
wetterhan (weathercock) for a hat, zwicker (twiteher) for the han^an, 
brief (letter) for a playing-card. Others are descriptive compounds 
such as breilfuss (Iiroad-foot) for a duck or goose, or derivatives 
formed by means of the suffixes -hart (or -art) and -ting, as grunkart 
(from grim, green), a field, glalharl (from gtatt, smooth), a table, 
ftuchart (from flag, flight), a bird, funckart (from fiinke, spark), fire, 
flossart (from floss, stream), water, flosshng, a fish, liissling (from 
tussnen to listen), the ear. It is noteworthy tliat modern Dutch 
thieves' cant, as presented in the dictionary of 1 . Toirhnek, is closely 
similar in its principles of lormation, and in many of its actual words, 
to that of the early German vocabularies. 

The earliest F.nglish " cant'' or " I’edlers’ French,” as exhibited 
in R. Copland’s The Hye Waye to the SpvUe.l House (1517), John 
Awdelcy's h'raternitye of Vacabondes (isfn), Thomas Harman's 
Caueat for Cursetours (1507) and various later writeis, bears a close 
resemblance in its general character to the Geinian Rutveetsch of the 
I.iber vagatorum, the most notewortliy jioint of difference being the 
absence of Hebrew words. Tlie suffix conesponding to tlie -hart and 
-ting of German slang is -mans, as in tightmans, day, darkmans, night, 
ruff mans, the woods. The word iheal, a thing (whether this is 
etymologically connected with the verb to cheat is uiicertam),is used 
to Jortii a great variety of descriptive compounds, such as grunting 
cheat, a pig. Meting cheat, a sheep, cackling cheat, a cock or capon, 
mofling cheat, a napkin, smelling cheat, the nose, pratling cheat, the 
tongue. There are some ordinary English words used as descriptive 
nicknames lor things, as glasyers, eyes, stampes, legs, stampers, shoes, 
prauncer, a horse, glymmar, fire, lap, buttermilk or whey, high pad, 
the highway, pek, meat. Obviously ol I.atin origin are grannam, 
corn, pannam, bread, cassan, cheese. Commission, a shirt, is from 
the Late Latin camisia ; it afterwards appears shortened to mtsh. 
Perhaps boon and bene, good, may be Latin, but a French origin is 
possible. Vyle, a town, is probably French ; deuse a vyle, the 
country, seems to be a compound of this. A few words seem to 
be of Dutch or Low German origin, as bung, a purse (Low Ger. 
pung), kinchin, a child, cranke, a malingerer, and perhaps feague or 
feak ( 1 -ow Ger. fegen), which appears in modern slang as fake. 
Certainly from this source is the gambling term foist, to palm a die, 
wliich has become recognized English in a figurative sense. Hannan’s 
list includes a considerable number of words of obscure and perhaps 
undiscoverable origin, as tome, to see, tome, money, wyn, a penny, 
trine, to hang, cofe or cove, a man, morl, a woman. Attempts to 
discover an etymology for some of these in Romany are unsuccessful. 
A'<!«,a house, is used by English gipsies, but may be an importation 
from cant. Even in later English slang the number of Romany 
words is surprisingly small; pat, originally meaning brother, is one 
of the few certain examples. 

From the 17th century onwards it has been more and more 
difficult to distinguish between the cant of thieves and vagrants and 
the slang of other classes more or less characterized by disorderly 
habits of life, such os pugihsts, the lower orders of strolling players, 
professional gamblers and persons of aU ranks addicted to low 
pleasures. Many words that were once peculiar to the outcasts from 
society are now in general slang use. While a few of the words of 
the ■' Pedlers' French " of the i6th century have survived to the 
present or recent times, the majority have been superseded by later 
inventions. The older slang names of coins or suras of money, for 
instance, are nearly all obsolete, and their modern synonyms, mostly 
of obscure origin, cannot lx- traced very far back. Quid, a guinea 
or sovereign, was used in the 17th century; bob, a shilling, bull, 
a crown piece, tanner, a sixpence, and others, are of 19th-century 
date. In recent times the vocabulary of low-class slimg has oh 
tained several words from 'Yiddish or Jewish-Gdnnan, such as 
gonnof, a thief (Hebrew gannShh as pronounced by German Jews), 
foont, a pound (German Pfund), ooftish, contracted to oof, money 
(from the German auftischen, to regale a person with something). 
A peculiar growth of the i9tli century is the so-called '' back slang," 
current chiefly among London costermongers, which is a cryptic 
jargon formed by pronouncing words backwards, as in ecitop or slop 
for " police,” " eno dunop and a flah," one pound and a half, thirty 
■billings. What is callod^' riming slang,” consisting of such fantastic 
expressions as mutton-pie for eye, lord of the manor for “ tanner," 
t.«. sixpence, is a jocular invention which docs not seem to have 
had any considerable currency except in the columns of the sporting 
newspapers. 
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The varieties of slang that have their origin and currency in 
the reputable classes of society owe their existence partly to 
impatience with the constraint of ceremonious propriety of 
speech, and partly to the kind of esprit de corps which leads 
those who are associated in any common pursuit, or whose 
mutual intercourse is especially intimate, to take pleasure in the 
possession of modes of speech that are peculiar to their own 
set.” The former feeling is naturally strongest among those 
who are under the control of superiors in whose presence they 
have to observe an uncongenial formality of expression. It is 
therefore only what might be expected that every public school 
and every university has its own elaborately developed slang 
vocabulary, and that there is also a good deal of slung that is 
common to schoolboys and to undergraduates in general. Even 
among persons of riper ycais there are many to whom cere¬ 
monious speech is unwelcome. The motive for the creation of 
slang is therefore widely diffused throughout all classes. Ifcsides 
the general slang that is current among all who rebel against the 
laws of conventional decorum of language, there are innumerable 
special varieties. As a rule, every trade and j)rofession, and 
every closely associated group of persons, has its own slang : 
indeed, there are probably few family circles that have not 
certain peculiar e.xprcssions used only within the lioiisehokl. 
It may be noted that some classes of workmen—printers and 
tailors for example—are more than others remarkable for the 
copiousness of their trade slang. 'I’he theatrical profession has 
in all countries an abundant vocabulary of sportively meta¬ 
phorical and allusive words and phrases. The slang current in 
the orderly portions of society, in England at least, does not 
present many insoluble puzzles of etymology, the words of 
obscure origin being for the most jrart such as bar e been imported 
from a lower level. There is no diflienlly in aeconnting for the 
many jocularly similatir u uses of ordinary words, such as “ tin ” 
for money, “ bags ” for trousers, “ tile ” for hat. E.specially 
characteristic of university 'iang is the distortion of the form of 
words, sometimes with the appending of a conventional termina¬ 
tion, as in the Gernum st'alent’s " schleo ” for scblreht, “ Kneo ” 
for Kneipc, “ liim ” for Busen, “ Kespum ” for Respekt, or the 
English “rugger” and “soccer” for the Kugby and Association 
varieties of the game of football, “ tosher ” for unattached 
student, “ progging ” for the disciplinary function of the proctor, 
“ ckker ” for exercise, “ congratters ” or “ congraggers ” for 
congratulations. Such shortened forms of words as “ thou ” 
for thousand, “ exes ” for expenses, “ exam ” for examination, 
“ vac ” for vacation, “ photo ” for photograph, “ bike ” for 
bicycle, may reasonably be cla.sscd as slang when they are used 
with intentional impropriety or flippancy, but many such forms, 
on account of their convenient brevity, have acquired a degree 
of currency that entitles them to rank as respectable colloquial 
English, 

It is generally admitted that in the United States the currency 
of slang is wider, and its vocabulary more extensive, than in other 
English-speaking countries. Indeed, an American encyclopaedia 
has the entry “ Slang, see Americanisms.” The two things, of 
course, are not identical, and some of those American expressions 
that are in England regarded and used as slang have no such 
character in their native country. But the invention of new 
words of grotesque sound and ludicrously descriptive point i.s a 
favourite form of humour in America, and the freedom with 
which these coinages arc used in many newspapers contrasts 
with the more sober journalistic style usual in England. Much 
of the current slang of America is used only in the land of its 
origin, and it is not uncommon to meet with newspaper articles 
of which an untravelled Englishman would hardly be able to 
understand a sentence, and on which the dictionaries of American¬ 
isms afford little light. The American contribution to the current 
slang of the British Isles coasists mainly of words and expressions 
that are recommended by their oddity, such as “ scallywag,” 
“absquatulate,” “skedaddle,” “vamoose” (from the Span. 
vdmos, let us go), and words relating to political life, such as 
■“ mugwump ” (originally an Indian word meaning “ great 
chief’’), “carpet-bagger,” and “gerrymander.” Australia, 
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alsff, as may be seen from the novels of Rolf Boldrewood and 
other writers, posJfcsseS an ample store of slang peculiar to itself, 
but of this “ larrikin ” is the only word that lias found its way 
into general use in ^he mother-country. 

To the philologist the most interesting question connected 
with slang is that relating to the importance of the share which 
it ha.s in the development of ordinary language. It is probably 
true that the standard vocabulary of every modem European 
language includes some words that were originally slang; but 
there is certainly much exaggeration in the view that has been 
sometimes maintained, tliat slang is one of the chief sources 
from which languages obtain additions to their means of ex¬ 
pression. The advocates of this view point to the fact that a 
certain number of Italian and French words descend, not from 
the ].atin w'ords of identical meaning, but from other words 
wliich in vulgar Latin were substituted lor these by way of 
jocular metaphor. Thus the Italian testa, Fr. tete, head, repre¬ 
sent the Lat. testa, pot or shell; the Fr. joue, cheik, corresponds 
by strict phonetic law to the Late lait. gabata, porringer. It may 
be conceded that in these instances, and a few others, words of 
popular Latin slang have become the accepted words in the 
languages dc.scended from laitin. But the number of instances 
of this kind is, after all, inconsiderable in comparison wdth the 
extent of the whole popular vocabulary; and the conditions under 
which the Romanic languages were developed (from Latin as 
spoken by peoples mainly of non-Latin origin) arc somewhat 
abnormal. A consideration of the essential characteristics of 
slang, as previously explained in this article, will show that it is 
only to a limited extent that it is likely to be absorbed into the 
general language. It lias been pointed out that slang words, 
for the most part, do not expre.ss notions which ordinary language 
cannot express quite as efficiently. This fact implies a note¬ 
worthy limitation of the capabilities of slang as a source from 
which the deficiencies of a language can be supplied. As the 
prevailing tendency of words is toward degradation of meaning, 
one of the most frequently recurring needs of language is that 
of words of dignified and .serious import to take the place of 
those which have become cheapened through ignoble use. It is 
obvious that slang can do nothing to meet this demand. The 
less frequent want of terms of contempt or reprobation may, 
of course, be supplied by adoptions from slang; and in the 
exceptional instances in which, as has already been indicated, 
a slang word has no synonym in ordinary speech, it may very 
naturally find its way into recognized use. 

On the whole, the debt of modern standard English to slang of 
ail kinds is probably smaller than most persons would suppose. 

A few words have been furnished by thieves’ cant, and, as might 
be expected, most of the.se relate to criminal or vicious practices. 
No one will be surprised to learn that ragtte and bully, and the 
verbs to filch and to foist, are derived from this source. On the 
other hand, one would hardly have expected to find "drawers, 
hosen ” in Harman’s vocabulary of “ Pedlers’ French ” in 1567. 
The word soon came into general use, probably because (though 
not euphemistic in original intention) it .suited the same affected 
notion of deliracy which led to the substitution of “ shift ” • 
for “ smock.” There are some words, such as prig, to steal, 
which were once vagrant slang, but are now universally 
understood and widely used, without, however, losing their 
“ slangy ” character. The utmost that can be said is that they 
are on the debatable ground between slang and merely jocuW 
language. 

Although it often happens that words belonging to the more 
reputable kinds of slang undergo some improvement in status— 
acquiring some degree of toleration in refined circles where they 
would once have been considered offensive—there ore few in¬ 
stances in which such a word has come to be regarded as unex¬ 
ceptionable English. One example of this is prig (a distinct 
word from the term of thieves’ cant already mentioned), which 
originally denoted a person over-scnipulous in his attire and 
demeanour, but has now acquired a different sense, in which it 
supplies a real need of the language. Other words that were once 
slang but are so no longer are mob, humbttg, tandem (apparently 
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a university joke founded on “ at length ” as .the dictirnary 
rendering of the Latin adverb). , t 

Buo-ioorapuy.’—E sgUsb: Must] of the authorities for the early 
history of English vagrant slang are rwrinted in vol. ix. of the 
Extra Series of the Early English Text ^iety, edited by E. Viles 
and F. ]. Fumivall (1869), which conjaiiiis John Awdeley's The 
Traternitye of Vmabimiies (from the edition ot 1373), Thomas Har¬ 
man’s Caueat for Commen Curseiaurs (1507-157.1]. and Via' Ground¬ 
work of Conny-catchin^ (anonymous, I5<)r), besides extracts from 
other early works which furnish glossaries. The- Dictionary of the 
Canting Crew, by K. E. (no date, but printed at the end of the 17th 
century; photographic reprint by L S. Farmer), is valutible as 
containmg the earhest knov/n record of many words stUl ui use; 
wliile niiunly treating of tliieves’ and vagrants*^language, it includes 
much that Ixlongi to slang in the wnler sense. Among the many 
later works, only tile following need lie mentioned here: Francis 
Grose’s Claesical Dictionary of the Vulgar Tongue (3rd ed., 1796); 
The Slang Dictionary, anonymous, but understood to be by the 
publisher, J. C. Hotten (new edition, 1874), a work of considerable 
merit, with an excellent bibliography; A Dictionary of Slang, 
Jargon and Cant, by A. Barrto' and C. G. 1 -eland (1889); and 
Slang and its Analogues, by J. S. Farmer and W. E. Henley (i8yo- 
1904), which surpasses all similar works in extent of vocabulary 
and abundance of illustrative matter, though tlie dates and even 
the text of the quotations are often uiaccurate. For the slang of 
public .schools see The Winchester Word-book, by K. G. K. Wrench 
(iqoi) and The Eton Glossary, by C. R. Stone (1902). 

Franoh: 'I'lie earliest systematic treatment ot argot is found in 
La Vie gSnireuse das Mattois, Gueux Dohimiems et Cagoux, b)’ 
Pechon de Ruby (a pseudonym), which went through several editions 
ill the early part of the 17th centurj', and has been reprinted m 1S31 
and 1868. The slang of the 15th century is discussed in i.e Jargon au 
piineiime siicle, by Auguste V'ltu (1883), which includes an edition 
of the Ballades 01 'Villou; in Le Jargon et jobelin de !•. Villon, by 
Lucicn Scheine (1887), and in VArgot amicn, by L. Saindan (1907). 
Francisqiic Michel’s fijudes de philologie comparte sur I'argot (185b) 
is important for its rich collection of materuU and its copious refer¬ 
ences to sources. Later works deserving attention are Dictionnaire 
de la langur verte, by Allred Dehau (2nd ed., 1807), and Dictionnaire 
ae I'argot, by Lor6daii Larchey (18S9). For modem slang, taken in 
a very comprehensive .sen.se, the cliief authority is Lucien Rigaud, 
Dictionnaire de Target moderne (1881). For the special slang of 
printers, see Eugene Uoulmy, Dictionnaire do Target des typo- 
graphes (1883). 

Qeimaii: An admirable collection ot the original documents for 
the history of tlueves’ and v.agrant slang from the earliest period 
has been published by F. Kluge, under the title Rotwelsch (1901). 
An earlier book ol great imjiortanco is Av 4 -Lallemant, Das deuische 
Gaunertum (1858). For modern popular slang see A. Gcntlie, 
Deutsches Slang (1892). tlniversity slang is ably treated in Deutsche 
Siudentensprache, by F. Kluge (1S93). 

Dutch; Isldor Tcirlinck, Woordenboek van Bargoenscb (1886). 

Italian and Bpanlih: F. Michel, in tltudes de philologie lomparie 
sur Target (see alxive), gives a vocabulary of Itahan thieve.s’ slang 
from Nuovo mode da tnlcnderc la lingua serga (ibig, reprinted at tUe 
end of the Trattato dei Bianti, 1828)', and one of Spanish slang from 
Romances de Germania (ed. (>, shortly before j8o3). F'or Spaiusb 
tliieves’ hangiiagc sih' iilso A. Be.sses, Argot espahol (Barcelona, 
no date); a large proportion of tlie words given by thus wnter is 
gip.sy. (H. Br.) 

SLATE (properly Clay Slate ; in M. Eng. s!a/ or sclat, from 
0. Fr. esdal, a small piece of wood used as a tile; esclater, to 
break into pieces, whence modem Fr. eclat, the root being seen 
al.so in Gcr. schleissert, to spbt), in geology, a fissile, fine-grained 
argillaceous rock which cleaves or splits readily into thin slabs 
having great tensile strmigth and durability. Many other rocks are 
improperly called slate, if they arc thin bedded and can be used 
for roofing and similar purposes. One of the best known of these 
is the Stonesfield slate, which is a Jurassic limestone occurring 
near Oxford and famous for its fossils. Slates properly so-called 
do not, except on Tare occasions, split along the bedding, but 
along planes of cleavage, which intersect the bedding usually at 
high, angles. The original material was a fine clay, sometimes 
with more or less of sand or ashy ingredients, occasionally with 
some lime; and the bedding may be indicated by alternating 
bands of different lithological character, crossing the cleavage 
faces of the slates,and often interruptingthe cleavage.or rendering 
it imperfect. Cleavage is thus a superinduced structure, and its 
explanation is to be found in tnc rearrangement ol the minerals, 
and the development of a certain degree of crystallization by 
pressure acting on the rock. Slates belong mostly to the older 
geological systems, being commonest in Pre-Cambrian, Cambrian 
and Silurian districts, though they may be found of Carboniferous 


or even of Tertiary age, where mountain-building processes have 
folded and compressed these more recent formations. The action 
of pressure is shown also by the fossils which .sometimeji occur in 
slates; they have been drawn out and distorted in such a way 
as to prove that tlie rock has undergone deformation and has 
behaved like a plastic mass. Evidence of the same kind is 
afforded by the shape of the knots and concretions sometimes 
present in tlie slate. If the bedding be traced, either in the 
slates or in the other rocks which accompany them, flexures will 
be frequently observed (the folding often being of an isoclinal 
type), while reversed faulting, or thrusting, is usually also con¬ 
spicuous. 

•The origin of slaty clekvage is in some measure oh.scure. 
This structure is by no means confined to slates, though always 
best exemplified in 
them, owing prob¬ 
ably to the fine¬ 
grained, argillacAious 
materials of which 
they consist. Grits, 
igneous rocks, ash- 
beds and limestones 
may and often do 
show cleavage. 

Coarse rocks and 
rocks consisting 'of 
hard minerals are 
always imperfectly 
cleaved. The cleav¬ 
age of slates must 
he distinguished 
from cleavage of 
minerals, the latter 
being due to different 
degrees of cohesion 
along definiteciystal- 
lographic planes. 

The connexion of 
cleavage with pres¬ 



age planes do not pass tlirough the white 
rocks bands. 


Sketch (by Du Noycr) of a block of varie.- 
gate,d slate from Devil’s Glen, Co. Wicklow. 
The crumpled hands mark the Iteddmg, and 
the fine perpendicular striae in front are 
the cleavage planes; the fine line.s on the 
sure, however, is darkened side merely represent shadow, and 
Tt ttilist not be taken for plancs of division in 
unmistakable. It the eleav- 

is nev'er exhibited 
except by 
which have been sub¬ 
jected to the tangential stresses set up in the eartli’s crust by fold¬ 
ing. These stresses may operate in several ways. Tlicy will alter 
the shape of mineral particles by broadening them in a direction 
at right angles to the principal pressures, while they are thinned 
in the direction in wliich tlie pressure acted. J’roliahly the size of 
the particle will he slightly reduced. This inelhod of reasoning, 
however, docs not carry us far, as the minerals of slates vaiy 
considerably in form. Pressure will also tend to produce an 
expansion of the rock mass in a direction (usually nearly vertical) 
at right angles to the compression, for such rocks as slates arc 
distinctly plastic in great masses. This flowage will help to 
orientate the particles in tlie direction of movement, and, opera¬ 
ting conjomtly with the flat teni^ above explained, will accentuate 
the liability to cleave in a definite set of planes. The recrystalliza¬ 
tion induced by pressure is probably of still greater importance. 
Slates consist largely of llim plates of mica arranged parallel 
to the cleavage faces. This mica has developed in the rock as it 
was folded and compressed. In the moist and plastic slate the 
mineral partirJes slowly enlarged by the addition 'of new crystal¬ 
line molecules. Those faces which were perjjendicular to the 
pressure would grow slowly, as the great pressure would promote 
solution, and inhibit deposition ; the edges or skies, on the other 
hand, being less exposed to the pressure would receive fresh 
deposits. In this way thin laminae would form, lying at right 
angles to the direction of greatest stress. Micas and other 
platy minerals (such as chlorite), which naturally grow most 
rapidly on their edges, would show this tendency best, and such 
minerals usually form a large part of the best slates; but even 
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quartz and felspar, wliich under ordinary conditions form more 
equidimeiisiunai ciystuls, would assume lenticular forms. In 
the necessary co-opcraiion of these three causes, viz. flattening 
of particles by c impression, orientation of partides by flow and 
formation of laminar crystals, the fundamental explanation of 
slaty cleavage is found. The planes of cleavage will be approxi¬ 
mately perpendicular to tlie earth pressures which acted in the 
district; hence the strike of the cleavage (i.e. its trend when 
followed acro.s.s the country) will be persistent over considerable 
areas. 

Where the rock masses are not homogeneous (e.g. slates alter¬ 
nating with gritty bands), the cleavage is most perfect in the finest 
grained rocks. In passing from a skte to a grit the direction of 
the deavage clianges so tliat it lends to be more nearly per¬ 
pendicular to the bcdtling planes. A .structure akin to cleavage, 
often exemplified by slates e.specially when they have been some¬ 
what contorted or gnarled, is the AusieeichimgscUvage of Albert 
Heim. It is produced by minute crumplings on the cleavage 
faces all arranged so tliat they lie along definite planes crossing 
the cleavage. Tliese slight inflections of the cleavage may be 
sharp-sided, and may pass into small faults or steps along which 
dislocation has taken place. A secondary or false cleavage, less 
perfect than tlic true deavage, may thus be produced (see 
Pktrolooy, I’l. IV. fig. 7). The faces of slates have usually 
a slightly silky lustre due to the abundance of minute scales of 
mica all lying parallel and reflecting light simultaneously from 
their pearly basal planes. In mierosctmic section the bc.st slates 
show much colourless mica in small, thin, irregular scales. 
Green chlorite is usually also abundant in flakes like those of the 
mica. The principal additional ingredient is quartz in minute 
lens-shaped grains. The .size of the imiividual particles may be 
approximately one-five-hundredth of an inch. Minute rods or 
needles of rutile are also common in slates, and well-formed cubes 
of pyrites arc often vi.sihle on the .splitting faces. The brownish 
colour ol some slates Ls due to hmonitc and haematite, but 
magnetite occurs in the darker coloured varieties. Other 
minerals which occur in the rocks of this group are calcite, garnet, 
biotitc, chloritoid, cpidutc, tourmaline and graphite or dark 
carbonaceous materials. 

By advancing cryslullization and increased size of their com¬ 
ponents, slates jiajis gradually into phyllitcs, which consist also 
of quartz, muscovite and chlorite. In the neighbourhood of 
intrusive granites and similar plutonic igneous rocks, slates 
undergo “ contact alteration,” and great changes ensue in their 
appearance, structure and mineral compu.sition. They lose their 
facile cleavage imd become liard, dark-coloured, sliglitly lustrous 
rocks, which have a .splintery character or break into small 
cuboidal fragment,s. Thn.se are known as “ homfolses ” (9.0.). 
Farther away from the granite the slates are not so much altered, 
but generally show snudl rounded or ovoid spots, which may be 
darker or lighter in colour than the matrix. The spots contain 
a variety of minerals, sometimes mainly white mica or chlorite. 
In these spotted slates andalusitc, chiustolite, garnet and 
cordierite often occur; chiiistolito is especially cliaracteristic ; 
cordicritc occurs only where the alteration is intense. The 
chiastolile-slates .show elongated, straight-sided crystals with 
black cores (see Petrology, PI. IV. fig. 9), which, on transverse 
section, have tite form of a cross constituting the two diagonals 
of the rhombic or sciuarLsh pattern of the mineral. These crystids 
may be half un inch to several inches in length; they are usually 
mtwe or less completely weathered to white mica and kaolin. 
In other cases, especially near mineral veins, slates are filled with 
block needles of tourmaline or ore bleached to pale grey and 
white colours, or are silicified and impregnated with mineral ores. 
Frequently in districts where slates are much crumpled they are 
traversed by numerous quartz veins, which have a thickness 
varying from several inches up to many feet, and may occasionally 
be auriferous. (j. S. F.) 

Slates are widely used for roofing houses and buildings of every 
description, ^d for such purposes they are unequalled, the better 
sorts po^ssing all the qualities necessary for protection against 
wind, rain and storm. The finer varieties are made into writing 


slates, and in districts where cross cleavage exists slaSe pencils 
arc made. .Slabs Ofe manufactured, and, being readily cut, 
planed, dressed and enamelled, are used for chimney pieces, 
billiard tables, wall linings, cisterns, paving, tomb-stones, ridge 
rolls, electrical swiftJi-boards and various other architectural 
and industrial purposes. 

Slate rucks are quarried both above ground and below ground, 
according as tUiy lie near to or distant from tjie surface. When they 
are near the surface, and their dip corre.sponds with tlie slope of the 
ground, they are in tlie most favourable position, and are worked 
m terraces or galleries formed along the strike of tlie beds and 
having a height of about 50 ft. The galleries are generally ci^cd 
oil ill seclions of 10 yds., worked across the hods, and may rise to 
any height or be sunk below the surrounding level by excavations. 
Wlien the rock is much removed irom tlie surface, or inconvoniently 
situated for open workings, it is quarried in underground cliambers 
reached by levels driven through tlie intervening mass and across or 
along the beds. Or it may be necessary to sink shafts as in coal-pits 
before the rock is arrived at, but the cost of doing so forms a senous 
drawback. The material is sometimes won by the aid of channelling 
machines which make a series of cuts at right angles to each other 
III tlie face of the rock; a block is then broken off at its base by 
wedges lorced into the cuts, and its removal permits access to other 
blocks. When blasting is resorted to, advantage is taken of the 
natural cuts or joints, as Ihe rock is readily thrown or worked off 
these. The explosive used should be of such a character as to 
throw out or detacli masses of rock without mucli sphntunng, which 
would destroy the blocks for slate-making. From tlie mass thrown 
out by the blast, or loosened so as readily to come away by the use 
of crow liars, tlie men select and sort all good blocks and-send them 
in waggons to the slate huts to be split and dressed into slates. Two 
men are employed at Uiis operation—one splitting and the other 
(Iressmg, periormmg their work in a sitting posture. The splitter 
places a block on end between liis knees, and with chisel and mallet 
s|ihts it into as many plates ns possible of the usual thickness for 
roofing purposes—namely, a quarter ol nn'inch more or less according 
to the size and strength reqmred. These plates are then placed 
horizontally by the dresser on a vertical iron ' .stand," and cut with 
a sharp knife into slates of various sizes suitable for the market. 
For an enumeration of thc.so sizes, see Rod's, where also wiD be 
found an account of the diliorent varieties of slates and of the ways 
111 which they are fixed. 

SLATE ISLANDS.ugroup belonging to the pariiih of Kilbrandon 
and Kilcliatfan off the coast of loirne, Argyllshire, Scotland. 
They comprise Sell, Easciale, Torsay, Luing and Shuna, and owe 
their name to the fact that they are composed mainly of meta- 
morphic rocks, Easdalc, Torsay and Luing being entirely slate, 
.Seil mostly slate with some porphyrite in the north, and Shuna 
gneLssose. The quarries provide occupation for most of the 
inhabitants. The steamers to and from Oban usually call at 
Luing and Easdalc. Seil (pop. 424), the most noitherly, is con¬ 
nected with the mainland by means of Clachan bridge on its 
north-east side, near Rue. It measures 4 m. N. and S. by 3 m. 
E. and W. at its widest, and contains Kilbrandon church. Off 
a promontory on its west eoa.st, divided only by a narrow strait, 
is the comparatively flat island of Easdale (pop. 284), measuring 
roughly i m. each way. The quarries have been worked since 
1630 and yield some eight million slates every year. The experi¬ 
ment of leasing them to the workers on co-operative lines has been 
tried unsuccessfully. Luing (pop. 620) is situated .S. of Seil, 
is 6 m. long and m. broad. Torsay (pop. 7), i m. long by j) m. 
broad, lies off its north-east, and Shuna (pop. 8), 2J m. long by 
I J- m. broad, off its south-east, shore. _ * 

SLATER, JOHN FOX (1815-1884), American philanthropist, 
son of John Slater (Samuel Slater’s brother and partner), was 
bom in Slatensville, Rhode Island, on the 4th of March 1815. 
He was educated in academies at Plainfield, Connecticut, and 
Wrentham and Wilbraham, Massachusetts. At seventeen he 
entered his father’s woollen mill at Hopeville, Conn., of which 
he took charge in 1836. This and other mills he owned in partner¬ 
ship with his brother, William S. Slater, until 1873, when his 
brother took over the Slatersville Mills and he assumed sole 
ownership of the mills at Jewett City, Conn. In 1843 he re¬ 
moved from Jewett City to Norwich ; there he helped to endow 
the Norwich Free Academy, to which his son presented the 
Slater Memorial Hall; and there he died on the 7th of May 
1884. In 1882 he had made over to a board of ten trustees, 
incorporated in New York state, $1,000,000 for “ the uplifting 
of the lately emancipated population of the Southern states. 
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and theirposterity, by conferring on them the benefits of Christian 
■education.” Among the original truste*! of the Slater Fund were 
Rutherford B. Hayes, Morrison R. Waite, William E. Dodge, 
Phillips Brooks, Daniel C. Gilman, Morris K. Jesup and the 
donor’s son, William A. Slater; and among members chosen 
later were Melville W. Fuller, William E. Dodge, Jr., Henry 
C. Potter, Cleveland H. Dodge and Seth I.ow. In 1909 by careful 
investment the fund had mcreased, in spite of expenditures, 
to more tlian $1,500,000. The fund has been of great value in 
aiding industrial schools in the south, its largest beneficiaries 
being f,he Hampton Normal and Agricultural Institute of 
Hampton, Virginia, the Tuskegee Normal and Industrial In¬ 
stitute of Tuskegee, Alabama, Spelman Seminary in Atlanta, 
Georgia, Claflin University in Orangeburg, S.C., and Fisk 
University, in Nashville, Tenne.s.see. .'\t Winston-Salem, N.C., 
is the Slater State .Normal and Industrial School, founded in 
1892 and named after the founder of the fund. Other state 
normal sehools for negroes have received assistance from the 
fund ; and in some cases it has contributed directly to the 
school boards of southern cities. 

SLATER, SAMUEL (1768-1835), American textile manu¬ 
facturer, was bom in Belper, Derbyshire, England, on the 
9th of June 1768. In 1783, the year after his father’s death, 
he was apprenticed to jedediah Strutt, his neighbour and a 
partner of Richard Arkwright in spuming cotton, and served 
under him six and a half years. Learning that the Pennsylvania 
legislature had granted £100 in 1789 to the inventor of a power 
carding machine, he removed to the United Slates in that year, 
but was unable because of British laws to bring with him drawings 
of cotton-spinning machinery. He wrote to Moses Brown of 
J’rovidcncc, R.I., who had made unsuccessful attempts to 
manufacture cotton cloth, and in January 1790 on Brown’s 
invitation went to Pawtucket, R.I., where he entered into a 
partnership with William Almy (Moses Brown’s son-in-law) 
and Smith Brown, a kinsman of Moses Brown, designed (from 
memory) machines for cotton-spinning, and turned out some 
yam in December of the same year. In 1799 he established 
in his mills one of the first Sunday Schools in America. In 
1801 he built a factory' in Kehoboth, Mass., and with his 
brother John, who joined him in 1804, established in j8o6 the 
manufacturing village of Slatcrsville, in Smithfield township, 
Rhode Island. He began the manufacture of woollen cloth in 
1815-1816 at Oxford, now' Webster, Mass., where he had built 
cotton mills in 1812, In his later years he was interested 
in other textile mills and in iron foundries in Rhode Island. 
He died at Webster, Mass., on the 21st of Aprii 1835. He has 
been called the “ father of American manufactures ” and it 
is no e-vaggeration to caU him the founder of American cotton 
manufacturing. 

See G. S. White, Memoir of Samuel Staler (2nd ed., Philadelphia, 
1H46). 

SLA'ra, SIR RUDOLF CARL VON (1837- ), Anglo- 

Austrian soldier and administrator in the Sudan, was born on 
the 27th of June 1857 at Ober St Veit near Vienna. At the age 
of seventeen he made his first journey to the Sudan, reaching 
Khartum by the Nile route in October 1875 in company with 
Theodor von Heuglin Thence he went through Kordofan 
to Dar Nuba, exploring the mountains of that region. He 
returned to Khartum in consequence of a revolt of the Arabs 
against the Egj'ptiafi government. There Slatin met Dr Emin 
(Emin Pasha) and with him purposed visiting General C. G. 
tiordon at Lado, Gordon at that time being governor of the 
equatorial provinces. Slatin, however, was obliged to return to 
Austria without accomplishing his desire, but Emin went to 
Lado and at Slatin’s request recommended the young traveller 
to Gordon for employment in the Sudan. In 1878, while Slatin 
was serving as a lieutenant in the crown prince Rudolf's regi¬ 
ment in the Bosnian campaign he received a letter from Gordon 
inviting him to the Sudan, of which country Gordon had become 
governor-general. At the close of the campaign Slatin received 
permission to go to Africa and he arrived at Khartum in January 
1879. After a brief period during which he was finance 


inspector, Slatin was appointed mudir (governor) of Dara, the 
south-western part of Darfur, a post he held until early in 
1881, when he was promoted governor-general of Darfur and 
given the rank of boy. While administering Dara, Slatin con¬ 
ducted a successful campaign against one of the Darfur princes 
in revolt, and as governor of Darfur he endeavoured to remedy 
many abuses. He had soon to meet the rising power of the 
mahdi Mahommed Ahmed (?.».). Early in 1882 the Arabs in 
southern Darfur were in revolt. With insufficient resources and 
no succour from Khartum, Slatin gallantly defended his province. 
Though victorious in .several engagements he lost ground. His 
followers attributing his non-.success to the fact that he was a 
Christian, Slatin nominally adopted Islam. But all hope of 
maintaining Egyptian authority vanished with the news of the 
destruction of Hicks Pasha’s army and in December 1883 Slatin 
surrendered, refusing to make any further sacrifice of life in a 
hopeless cause. In the comp of tlie mahdi an attempt was made 
to use him to induce Gordon to surrender. Tliis failing, Slatin 
was placed in chains, and on the morning of the 26th of januarj' 
1885, an hour or two after the fall of Khartum, the head of 
Gordon was brought to the camp and shown to the captive. 
Slatin was kept at Omdurman by the khalifa, being treated 
alternately with savage cruelty and comparative indulgence. 
At length, after over eleven years’ captivity, he was enabled, 
through the instrumentality of Sir Reginald (then Major; 
W’ingate of the Egyptian Intelligence Department, to escape, 
reaching Egypt in March 1805. In a remarkable book. Jure ami 
Sword in the Sudan, written in the same year and issued in 
English and German in 189O, Slatin gave not only, as slated in 
the sub-title, “ a personal narrative of fighting and serving the 
dervishes ” but a connected account of the Sudan under the rule 
of the khalifa. Raised to the rank of pasha by the khedive, 
Slatin received from Queen Victoria the Companionship of the 
Bath. On Uie eve of his surrender to the m^di at Christmas 
1883 he luid resolved, if he regained his liberty, to use the know¬ 
ledge he would acquire while in captivity for the eventual benefit 
of the country, and after a year's rest he took part, as an officer 
on the staff of the Egyptian army, in the campaigns of 1897-98 
which ended in the capture of Omdurman. For his services in 
these campaigns he was made a K.C.M.G. and in 1899 was 
ennobled by the emperor of Austria. In 1900 he was appointed 
' Inspector-General of the Sudan, in which capacity his mastery 
of Arabic and his profound knowledge of the limd and peoples 
proved invaluable in the work of reconstruction undertaken by 
the Anglo-Egyptian government in that countr)'. In 1907 he 
was made an honorary major-general in the British army. 

SLAUGHTER-HOUSE, or Abattoir. In the United Kingdom 
slaughter-houses are of two kinds, those which belong to in¬ 
dividual butchers and those which belong to public 
authorities; the former are usually called private *' 
slaughter-houses, the latter public slaughter-houses. Private 
slaughter-houses in existence in England before the passing of the 
Public Health Act 1875 were established without licence by 
the local authority, except in those towns to which the provisions 
of the Towns Improvement Clauses Act 1847, relating to 
slaughter-houses, were applied by special Act. By the Act of 
1875 these provisions were extended to all urban districts. Subse¬ 
quently to 1S90 urban authorities adopting Part III. of the Public 
Health (Amendment Act) of that year could license for limited 
periods of not less than one year all slaughter-houses coming into 
existence after such adoption. In London, slaughter-houses have 
been licensed since 1855. Private slaughter-houses are fre¬ 
quently situated at the rear of the shop in which the meat is 
sold. Each consists of a compartment in which the animals 
are killed, and m association with this are the pounds in which a 
few animals can be kept pending slaughter. These buildings 
are regulated by by-laws made under the Public Health Act 
by the several urban sanitary authorities. The by-laws usually 
provide for the floor to be made of jointless paving, to ensure 
that the earth shall not be fouled in the process of slaughtering; 
for the walls to be cemented to a certain height above the floor, 
to provide a surface which can be easily cleaned ; for the doors 
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to be of sufficient width to enable cattle to enter the slaughter¬ 
house without difficulty ; and for the poundage to have floor- 
^ space sufficient for each animal. These by-laws also provide 
' for water-supply to the slaughter-house for cleansing, and to 
the pounds for the use of the animals, for the periodical lime¬ 
whiting of the premises, and for the observance of care to prevent 
the blood escaping into the drains. Private slaughter-houses, 
especially those which were established without licence, are often 
in too close proximity to inhabited buildings. In towns in which 
by-laws are not strictly enforced they are often sources of 
nuisance. Private slaughter-houses are also objectionahle on 
I ‘her grounds. They lead to the driving of cattle through the 
to; ns on the way lo the slaughter-house, sometimes to the 
danger of the inhabitants, and they render impossible any .sys¬ 
tematic inspection of meat. It is in connexion with the increasing 
demand for such meat-inspection that the objections to private 
slaughter-houses arc most manife.sted ; and hence, in countries 
in which the law provides for the obligatory inspection of meat, 
private slaughter-houses are ceasing to exist, and public abattoirs 
are being .substituted for them. 

Public slaughter-hou.scs are of great antiquity and owe their 
beginnings to Roman civilization. In 300 B.c. animals were 
Public. slaughtered in the open air in the Korum in Rome. 

“ Later, to meet the convenience of butchers, a house on 
the river Tiber wiis given to them- for the purposes of their 
trade. This house Itad been occupied by a Roman citizen 
njuned Macellus. The building ap]>cars to have retained 
his name, and hence the macellmn of Li-vy’s time subsequently 
erected in the Forum,‘wliich, inter alia, is believed to have con¬ 
tained rooms for the .slaughter of animals. The rooms actually 
used for slaughter were lanienae, from laniare, but the word 
maeellum has been preserved in the Italian macellare, to 
sliiughter, and in the German metzgen or meissgeln, and in the 
English massacre. 

Public .slaughter-houses exl.sted in many large towns of 
Germany in medieval times under the name of Kuttelhoje ; they 
were mostly situiitcd on the rivers, which pro-vided an ample 
supply of water, and afforded means for the removal of blood. 
Some of these Kuttelhoje continued to exist within recent years. 
No law other than a town law governed their establishment and 
management. They were owned or controlled by the butchers’ 
corporations or gilds,‘but all butchers were not members of the 
gilds; and this appe.ars to have led to a ministerial order in 
Prussia in 1826, which made it inadmissible to require every 
butcher to slaughter in them. Shortly after the middle of the 
10th century the prevalence of trichinosis compelled a return 
to the use of public slaughter-houses; and the enactment of 
laws in 1868 and i88t in Pru.ssia, and similar laws in other German 
states, empowered urban authorities to require that aU animals 
killed in towns should he slaughtered in public slaughter-houses. 
(Schwarz, Ban, Einrichtung uni Betrieb bffentlicher ScMacht- uni 
Vielihbje.) 

In France, in the 15th and i6th centurie.?, numerous towns 
were provided with public slaughter-houses. It was required 
that they should be used by all persons killing animals the flesh 
of which was lo be sold ; but their position and the conditions 
they created were such as urgently to demand amelioration, 
and some effort was made in this direction in 1567. It was not, 
however, until the time of Napoleon I. that it was decided that 
the atrocious nuisance which these slaughter-houses created 
should be removed. By decrees passed in 1807 and 1810 public 
slaughter-houses were required to be provided in all large towns 
in France, t}ie needs of Paris being determined.by a Commission, 
which recommended the establislunent of five almttoins or public 
slaughter-houses. In 1838 the requirement that public slaughter¬ 
houses should be provided in large centres was extended to all 
towns in France, and it was further required that the slaughter¬ 
houses should be .situated at a distance from dwelling-houses. 

In 1867 the large abattoir of La Villette was constructed to 
meet the needs of Paris, two of the five coastructed tmder the 
decrees of Napoleon beii^ closed. In 1898 the additional abattoir 
of Vaugirard was opened, and the remainder of the five were 


closed except Villejuif, which' was restricted in its use to the 
slaughter of horses fy hignan food. 

In Belgium public slaughter-hou.ses have been provided in all 
the large and many of the small towns. In Switzerland there 
are public slaughter-bouscs in nearly all places having more 
than two thousand inhabitants. In Italy a law of 1890 required 
that public slaughter-houses should be erected in all communitie.s 
of more than six thousand inhabitants. In Austria a law of 
1850 required the provision of such places in all the large and 
medium-sized towns. In Norway and Sweden a law of 1892 
required the provision of public slaughter-houses; but it has only 
partially been fulfilled. In Denmark there are public slaughter¬ 
houses in a few towns, including Copenhagen. In the Nether¬ 
lands and Rumania a number of public .slaughter-houses have 
been provided. It is in Germany, however, that the greatest 
progress has been made, and especially in Prussia, where. Pro¬ 
fessor Ostertag of Berlin states, they have “ grown out of the 
ground ” {Ilandbtuh der Flcischbeschau) ; so much so that in 1897 
there were 321 public slaughter-houses in the kingdom, 40 of 
which were provided in the period 1895-1897, A later work 
{Ia!$ Abattoirs publics, by J. de Ixiverdo, H. Martel and Mallet, 
1906) gives the number of public slaughter-houses as 839 in 
Germany, 84 in England, 91a in France and nearly 200 in 
Austria. In some other countries public slaughter-houses have 
been provided, but they are of a primitive form. _ 

In England the power to provide public slaughter-houses w.is 
given by the Public Health Act 1848 to the local authorities of 
cities, towns, boroughs, &c., to which the Act was appiied 
by Order; and later, was given to all urban sanitary 
authorities by section 169 of the Public Health Act 1B75. ‘ 

These authorities have, however, suffered from the disadvantage 
that they have had no power to control the continuance of private 
slaughter-houses (except in so far as these were annually licensed), 
and they - have therefore been unable to ensure that the public 
provision would be used by tlie butchers. In Ireland and Scotland 
much the same powers exist; but in Scotland, if the burgh com¬ 
missioners provide a public slaughter-house, no other slaughter¬ 
house can be used. Some KngUsh local authorities have obtained 
in local acts powers similar to those possessed by the burgh com¬ 
missioners in Scotland. The need for still wider controi is, however, 
manifest. Belfast may be cited as an illustration of a town in which 
a public slaughter-house has been provided, and in wliich there ato 
no private slaughter-houses, but which receives a quantity of meat 
from private slaughter-houses erected beyond the boundaries of the 
city. The outcome of these difficulties is that the power of local 
authorities to provide public slaughter-houses has been but sparingly 
used. There is no law requiring that meat shall be inspected before 
sale for human foixl, hence there is no obligation upon butchers 
to make u.se of public establishments for the slaughter of their cattle. 
This, indeed, is the position of some of file Continental slaughter- 
Imuses; but tlie increasing strictness of the )' ws as to meat-in¬ 
spection, and esperJaiiy in requiring that all animals shall be inspected 
at the time of suiuglitcr, is making tiie use of public slaughter-houses 
obligatory. Such a law now exists in Belgium, where it has served 
as a model to other countries. An Imperial German law of 1900 
extends to all parts of that country tiie same requirement, and 
enacts that " neat cattle, swine, sheep, goats, horses, and dogs, the 
meat of which is intended to be used for food for man, shall be 
subjected to an official inspection both before and after slaughter." 
Antecedent to that year it was in force in southern Germany, in 
Brunsivick and Saxony, but only in some parts of northern, western 
and central Germany. A similar law exists in Norway and Sweden, 
but, as already stated, provision of public slaughter-houses is still 
meagre; in Austria-Hungary there is a similar requirement, but 
(.Istertag states that the administration Is lacking in nnilormily; 
in Italy, he writes, the regulation of meat-inspeetion having been left 
to provincial authorities, thorough reform is impossible. In the 
British colonics advance is being made. New Zealsind has a number 
of public slaughter-houses. The Meat Supervision Act of Victoria 
cmpowers'the TOard of Health to make regulations for ensuring the 
wbolesoraemtis of meat supplies. Regulations have been made for 
Melbourne. Cattle are killed in public slaughter-houses and the 
carcases are stamped, thus showing in which slaughter-house they 
have been killed. 

The planning and eonstruction of public daughter-houses have 
been the subject of excellent treatises by German writers, among 
whom may be mentioned Dr Oscar Schwarz, of Stolp, . 
and Herr Osthoff, a former city architect of Berlin, to 
whose works the writer of this article is largely indebted 
for information. After inspection of the public slaughter-houses in 
England and in a number of Continental cities, the writer condders 
that those of Germany are most deserving of description. 

The slaughter-house should be situated outside Om town, or so 
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placed as to he isolated, and approached by wide roads, M that U 
cattle arc driven through them there elMMld^not be i^orierence 
v/iXh the traffic, ll possible, the slaughter-houju* should be epn- 
nected witi the railway system by a branch line, with a platform 
which has an impervious surface capable of U'ing readily cleansed 
and disinfected. The most convenient shape of the site is a rectangle 
or square, having one side abutting op the principal road Mid another 
side boaaded by the railway. A cattle-market is usually Pfdvid.ed m 
connexion with the slaughter-house, aiul the position should be such 
that cattle brought by train can be taken immediately into the cattle- 
market and from the market or the railway to the slaughter-house. 
The caUle-market shoittd. bo nntirtdy separate from skiughtter- 
house area. Ostholl ISchlachih^ife jikr kleine md .mUtel^mse 

Stddte) that the area of Uic slaughter-house should be as follo>Ks : - 

Sq. Metres. 

Towus of 5,000- 7,000 inkabitiints . 0*40 per inhabitant. 

„ 7,Qoo-io,(Xio „ • 0-55 „ „ 

„ 10,000-50,000 „ • 0*30 ,, „ 

„ over 501000 „ . 0-25 „ „ 

Tt is of course assnmeil tliat the population derives the whole ot 
its meat-supply from tlus source. 

llie parts rociuired, aeeocdiia^. to Itr Oscar Scii3vary,,.ai:e 1 (1) au 
administrative block ; (2) a slaughtcrinK-liall, with a swcial rooin 
for scalding swine; (3) cattle lairs; (3) room for scaldinj. and 
cleansing trijie and intestines; (5) an ongine-houst'; (&) soiarato 
slaughtering-room, .with lairs for annuals suiiering ^om,. or su^>uctc(.l 
to be suhering from, contagious,dis«ase. 

In small towns the slaughtenog-hall and room for cfcansing 
intestines may, to save cost of construction, be under the same 
roof. A necessary adjunct is a cold chamber, to wlilcli carcases can 
bo removefl from the slaughtering-hall. The actual slaughter¬ 
ing compartment lias been built on two plaps— one pioviding a 
separate slaughtering-room lor each butcher, the other a comtnon 
.slaughtering-hali. The latter is greatly to be preferred, inasmuch 
as it is the pnly arrangement which givis a4ec]ua>te c^porturnty for 
inspection by the otheiais whose duty it is to exanune Uie meat. 
The slaugliter-housu in Berlin was constructed on ^ amj^ate-Kwin 
system; but the syatfim gave rise to diftculties ot m^aicUon. 
During recent yeans in cierniany the practice has been to construct 
slaughter-houses with pompum balls. The part occu^ad by, each 
batcher at the time of slaughtering is. however, suhicienjly. <hs- 
tmguish&bl(^, and at Hamburg th© position of the hooks h^O fflUig 
from above divides ■ Ute hall, into separate .areas, each of which has 
an entrance from without. Sohwarr. g^vw the followtng as toe most 
convenient arrangement of the buUdujgs: The administrative 
buikbng (with the house of the, superintondent) at the entrance, so 
that from it tlm. entrance and whole place can be seen. In toe 
vicinity should be a weigliing-machine for cattle. The centre of the 
area is occupied by tocvriaughtcriiig-lialla, and the laira belonguig to 
toem are-only separated,from them by a road or parage way. The 
manure-house and tripe-house must be easily -accessible'from all the 
slaughteriiiR-halls. hut not in, diteut eomihUBication, with them, or 
smuU fram them may enter toe, hail. 

The manuro-boiUHe,roust .abut upon a toad, toenabte its contents 
to bo removed wifliout passing through the prmnises. to 

the tripe and pig-scnlding houses is th* engine-house. The buikhng 
lor difleased animate/ with Ltoe alaughtor-house lor them, inuat ho 
isolated from -ail otlies bitUdjiigs, AU buiWmg® should be so arranged 
that they may ,be capabte of extension as the population of toe town, 
increases. By toe provision of grass plots nnd trees jcvery eflorl; 
slwuld be made to relieve toe premises of too dreary appearance toey 
w® ptherwiee present. 

Cold chambers, although not included among the ahsedute essuntiate 
for small slaughter-houses, are -au almost inecessary adjunct, for 
they serve for,the pro8etvatiQn,ol the meat.after slimgbter, and are 
indeed afeaoltttely neuesaary whim toe slaughtas-house is-of large 
site. Theioold chambor-sbiouhl besituatndopposite.ithe slaughtoring-; 
halls, so that carcases caaibticonvcyod by overhead carrietw cUrectly 
from these lisJis to it.. Within toe .cold chaanber are separate cotot 
partmenlii or .cages of different sizes, rented by butchers, who arc 
thus able to piresorve toefr imeat and, draw upon toetr supply a« 
their-business ini^,.require, The cold-chamber is tber^ore a.gr^at 
convenience tothebuttoors, and.isa sourcu-of profit to-the autoority 
owning to* Slaughtor-houae. A.ifreanent-odjuoet to large German 
alanghtw-lKiuiws-is the." Breibaaik," at wWoh is sold at low price 
eool^ rmeat of quality whtnh'rcndeni'it unfit to bn-soU sunder 

ordinary conditions. 

Muolaidepends upon the .design- and details of cpmriruotioB of toe 
several component parts of a public slaughtcr-hoiase, upon toe, 
previsiott-of adequate hghtmg and ventilatiaa of the buildings, 
upon the comskniotlon-of walls, iioois, and fittings which are dmper- 
meable and can be readily cicanaad; and upon -the provisian of an 
abundant waterrsupply- It is es-sential ttet toe-biiildings should 
be well ligbtnd, est^taily too.so which are .used for the slanghtering 
operations, or for any -detailed exacnioatian of meat wbidi may be 
neodod-r-sneh, for.isstonce,ias for trichinae. The-iBatcriaf genorally 
used for the floor of the )daiightering-.haU is cement or gmnclithic 
pavKinoAt, which must-not, present so aooooth a.surfaceias to be 


slippery. The floor must have an adequate fall, so toat too washings 
m^ discharge into a system of drainage. 

The plans of the public slaughter-house of Neusalz on toe Oder 
and of Diitecldorf well illustrate toe provision which is now made 
respectively for a small and for a large town. TTie writer is indebted 
to Dr Schwarz for the plan .and a description of the slanghterrhouse 
at Neusalz. It was completed in OctoDur ihuo, and is erected pn 
the Oder below the town,- on land of an area of 8500 square jnefies. 
The building was carefully planned by toe town architect, Herr 
Brannaschn, so as to admit of Increase within the next lo-ao years. 
Brickwork is used foe ton construction of the buildings, and toe 
roofs, are of wood and cement. Tl»e walls of all the rnotun eznqpt 
those of toe adUMUistratiyc block arc lined partly witli polished 
stone, partly, with cement, to a height of two metres above the floor. 
The floors consist of stone slalw set in cement (fig. i). 

The- administrative -block (. 4 ) is situated at toe entrance and is a 
three-storey huHding, con-taming an office, a room for examination 
of meat for tnebinae, and dwelling-rooms for toy superintendent. 
In toe central block (S) two slaughter-halls are provided (a) for 
swine and (ft) for cattle and sheep. With these arc associated (c) 
an engine-'house, (d) a boiler and fuel room, (c) a workshop, (/) a 
passage communicating with the two siaughter-halte, (g) a cold 
chiu^r, (h) ante-rooms to the cold.cliamher, (») dressing-rooms for 
assistants, and (A) stabling. The cold chamber has an area of 169 
square metres and contains 28 cells of various sizes. In order to 
attain an even temperature of 2“ C. to 3° C., ror rendered cold by 

*~~f~ Riyur Oder 



The/igvra jtn mevunmerUs in metre/i ■ 

Fic, I. —^Plan of Pub% Slaughter-hounoatNeusate on-the 

Oder (1,899), 


toe ammonia process is conveyed to the room by channels. In the 
etigine-hauto ,(c) are.a ,4fi-dicperpowcr engine, the cooling siachines, 
and too watcr-pjimp, which pumps water froni .a well , into two 
cist^s situated m a water-tower oyer the passage between the two 
slau^itec-halls. In the iouthuilding (C) are (o) and (6) the gut- 
wnshlng rooms fcu caAtle and swine respectively, (f) an ante-room 
with W 1 openings for mnnnre to be thrown,into- wrts. The road 
(e) slop^ downwrirds. so a-s .to enable a cart to be .dri vw below the 
opening.s thronghi-which the manure is discharged. In the out- 
bufiding (D) are (a) a horse slaughtering-room, (fi)- a stable, (c) a 
bathroom, (d) a room in whkb toe floor waahings are treated 
chemically, or by, filtration before, discharge into the rivm, and (e) a 
urfnal, In tl|e outbuilding (£) are (a.) a stable for sieg .aniroatei 
(6) a slaughter-house for mseased animals, (ri a sterilizing-room for 
meat to be subsequently sold in (d) toe " Frcibaiflt,'' a stable 
for horses, and Ma oart-shed. The sbuight^house is Hghtud with 
electric-light. The cost-ot, .the buddrogs te .abqnt ,^19,000, and 
proYidos.iorapopulation.ot,?o,oop.to. 25 ,oooinhahirimt»- , 

The slaughter-house at Dusseldorf is on a mere extensivo scale. 
It was erected at an esthnated, cost of from ;fi62,.ooo to ,^175,000, 
and covers on area of-aboat-05 *s Acres. Provision is made tor each 
depsrimeBt to-be practioally doubled in size, It as unnecessary to 
desprihe it-in any.detail, birt it may be noted-that it has amiaript 
associated with It, and .that separate slaughtcr-hajla are .provided 
tor large cattle, small catthi (sheep ana calves), and for ssnne 
(fig. 2). The’pofMilation'Ol'Dusseldtof was 812,949^11909, 
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Fiu. z.- Plan of Public Slanghter-hoase and Cattlomarket, DOsscldori (i8<)8). 


The average cost of slaughter-hcniscs in frennany is given by 
Ogthoif, of Berlin (Handbunh der, Mysime), as 7 to 8 marks per 
inhabitant if no cold chamber is iirovidcd, and from 10 to 12 marks 
per inhabitant if there is a cold chamber, or, in more detail, as 
icilows:— 


Number of Inhabitants. 

Cost of Slaughter-house per 
Inhabitant, in Marks. 

Witherat Cold! 
Chamber. 

With Cold 
Clwunber. 

5,00i>- 0,000 . . 

8 

12 

6,000- 8,000 

7 

10 

8,000-1.4,000 

6 

9 

X5,ClOO~2UvUUOi • a 

7 

XO 

Ovar ao.ooo 

8. 

10 


SlaugUtcr.-houses in Germany pay their own expenses, the fees 
received for the use of dhe'8laug(hter-house, and for exammation of 1 
meat and atampmg after eKammation,!'providing a sufficient-snmi; 
for thi« purpose. The fees -vtagg in. diSuruut placet., From the i 
works of Osthoiff and Schwarg it would appear that these fees ] 
average about, one pfennig per kilogramme of the living animal, or J 
about half a ■farthing per ib of meat. 

The oorpocation of the city otiLcgudon havnisrectaii .a slmiDhteg:- 
house at tbeie.cattle market in IsUngtott.in whichitlougbtmng.K' 
done in a large hall divided bypartitions intg separate.con^artwfliita.. 
The, compartments are not .let iq separate butchers hot are ,used in 
common. The partitiens do not-extend to the -ceiling, but are 
sufficiently-high to. prevent tho slanghtering. fa one com^rtaent. 
baiag seen by the occupants of othtsT .compartments,, and thna. tbey 
neoeasarily provude less opportunity , for in^metion than isa,fior(t(Wi 
by tlm. open-slaughtering halls of Gunaany, The feus charged are 
la.ed-.pw head for bullochs, 4i4.„fDr, calves,.ad. for.sheep, and Gd,, 
per head for pigs, The aocommodatjon is estimated as, sufficient. 
for the slaughter of 400 cattle, taop, sheep, and laoo calves and pigs' 
par day. 

The centralisation -of the- slaughtering land packing.industries 
in the United States has not required slaughter-houses on the 
same pto iia. in Europe.. Act&.oif Congress of *890, iSgj and 


1895 endeavoured to provide some amount of inspection, but 
sufficient appropriations were never made to cairy it out, and 
there were also certain loopholes in the legislation. Although 
there were from time to time frequent cases of sickness directly 
traceable to the consumption of canned meals from tlw gr^t 
packing centres, it was not until the publication of Upton Sinclw.’s 
Tie /ungle(igo6), which dealt with the conditions m the Chicago 
paciung yards, tlmt steps were taken adequately to guard the 
public against insanitaiy conditions. A commission of inquiry 
was appointed by. President Eoosevek, and as a result, nf its 
report there-was passed in 1906 a naticWl meat inspection law. 
This act reqmre.d the department of agriculture to appoint 
inspectors to examine and inspect all cattle, sheep, swine and 
goats before being allowed to enter into any slaughtering, pado 
ing, -meat-canning, rendering or similar estabHsiHnmts. All stnffi 
animals found to show any symptoms of disease must beset apart 
and slaughtemd separately. Ail carcases must be inspectied an.d 
labelled as, either “ in^>ected and passed ” or “ ins^.cte^J and 
condemned.” The act also .provides for the inspection (and 
condemnation if'necessary)'Ol-all meat food products as well as for 
the sanitary examination of all Slaughtering, packing and canning 
establishments,,, .Insptietioniand.examination is, nqw carried out. 
ve^csrafullyi at all stages'of the industiy, from'in^wctian'of riift. 
animsilsibeforfr'they enter the slaughtering establiAments up-to 
the finished product. 

The importsat feature of the, Chicago and certain other western 
American, cities. slaughter-houses is -their adaptation for rapidly 
deaUng. with the animal* which they receive. At the Chmago 
slaughter-houses the cattle to be slaughtered are dri'vcn up a winding 
viaduct,. by which, fa certain of Iffie houses, they evmituany reach 
the todf. Each animal now passes into a narrow pen, where it is 
atowe stunned by a blow on the. bead. It then falls through a trap¬ 
door In.the pen into an immense slaughtering-room, where Iffie hind 
legs are secured, and the animal hoisted by a v»ire rope suspended 
from.a,.rixfficy-Une. A knife is then plunged info .its tiirpat ana the 
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carcase made to travel along the line. The carcase is next lowered 
to the floor, the hide taken ofl, the head and feet cut oil, and the 
internal parts removed. The carcase again travels along the trolley- 
line to a place where it is divided into halves, which then, after 
washing, travel to the refrigeration-room, being trimmed while on 
the way. The extent of the business may bo judged by the fact 
that over 400 cattle are killed per hour in the .slaughtering-room. 
The cooling-rooms are so large that 13,000 halves of beef hang there 
at one time. The method of dealing with sheep is very similar. 
The animals are driven into narrow alleys, then into the slaughter- 
room, where their throats are Cut. They next travel along a route 
where their skins and the internal organs are removed, and Anally 
pass into the cooling-rooms. Swine are raised in the slaughter- 
room on to the trolley-line by a chain attached to the animals' feet 
and to a solid disk or wheel, which in revolving carries them until 
a mechanical contrivance throws the chain upon the trolley-lino, 
where a knife is plunged into their throat. In its subsequent passage 
the carcase is scalded, scraped by a machine through which it passes, 
later decapitated, the internal parts removed, and the interior washed. 
The carcase then travels to the cooling-room. 

In 1904 a British departmental (Admiralty) committee on the 
humane slaughtering of animals recommended that all animals 
siiould be stunned before being bled, and, with a view to sparing 
animals awaiting slaughter the sights and smells of the slaughter¬ 
house, tliat " cattle should, when possible, be slaughtered screened 
off from their fellows. This can be arranged in modcrate-.sized 
abattoirs by dividing up the side of the slaughter-chamber opposite 
to the entrance doors into stalls somewhat similar to those in a 
stable, but considerably wider. For quiet home-grown cattle a 
width of 10 ft. is sufficient, but where wiidcr cattle have to be killed 
a wider space is probably desirable. It is important that these stalls 
should be so arranged as not to screen the operations of slaughter 
from the view of the inspecting officials. Immediately after the 
carcases have been bled, they should lie moved on to and ' dressed' 
in an adjoining room, screened off from the view of animals entering 
the slaughter-chamber. This is easily accomphshed by hitching a 
rope (from the winch, if necessary) round the head or forelegs of the 
carcase, and by dragging it along the floor for the short distance 
into the ' dressing room.' TTic slaughter-stall should then at once be 
flushed down with the hose, so as to remove all traces of blood. This 
method leaves the slaughter spaces clear for the next batch of 
animals, whereas under Qic existing system there is either a loss of 
time through the slaughter spaces being blocked up with dressing 
operations, or else the next batch of animals on lieing brought into 
the slaugiiter-chamber are confronted with mutilated and disem- 
liowcllcd carcases." 

The provision of public slaughter-houses enables control to bo 
exerci^d over the methods of slaughtering. The above-mentioned 
committee state that they practically tasted a large number of 
appliances designed for fulling and stunning animals previous to 
" pithing," among which they mention the Broneau and Baxter 
masks, the Greener patent killer, the Bhtz instrument, and the 
Wackett punch, all of which arc suitable for quiet cattle or horses. 
In view of the difficulty of adjusting these instruments in the case 
of wild or restive animals, the committee express the opinion that 
the poli-»c when used by an expert is on the whole tlie most satis- 
facto^ implement, but they recommend that no man should be 
[icrmittcd to use the poll-axe on a living animal until he has gone 
through a thorough course of training, firstly upon a dummy animal 
and secondly upon dead bodies. Calves, the committee state, 
should be stunned by a blow on tlie head with a club. With respect 
to the method of slaughter of sheep the committee discuss the 
method usually adopted in England, which is " to lay the sheep on 
a wooden crutch and then to thrust a knife through the neck below 
the cars, and with a second motion to insert the point, from within, 
between the joints of the vertebrae, thus severing the spinal cord." 
Observations made for the committee by Professor Starling showed 
that the interval between the first thrust of the knife and complete 
loss of sensibility varied from five to thirty seconds, and they there¬ 
fore recommended that sheep should be stunned before being stuck, 
a practice required in Denmark, many parts of Germany, and 
Switzerland. It is necessary that the sheep should be struck on the 
top of the head between the oars and not on the forehead. The 
insensibility produced _by the blow was found to last fully twenty 
seconds, a period sufficiently long for the killing to be completed if 
the animal is laid on the crutch before being stunned. 'The stunning 
of {iigg, the committee recommendcti, should be insisted upon in 
all cases, and not, as sometimes at present, only practised in the 
case of large pigs which give trouble or with a view to the avoidance 
of noise. 

'The Jewish method of slaughter Ite cutting the throat Is con¬ 
demned by the committee after careful observation and after re¬ 
ceiving reports by Sir Michael Foster and Professor Starling, the 
chief objection to this method being that it fails in the primary 
requirements of rapidity, freedom from unnecessary pam, and 
instantaneous loss of sensibility. 

The uso of public slaughter-houses has not been found to affect 
the prices of moat, although one of the numerous arguments used 
by butchers against being required to slaughter in public slaughter¬ 
houses was that they would have this effect. Inquiry on this 


subject by a Swedish veterinary surgeon of Stockholm, Kjerrulf, 
of 560 towns posbcasing public slaughtcr-liouses, elicited replies from 
388. Of these, 2(11 towns declared that as a result of the compulsory 
use of the abattoirs and compulsory meat inspection the price of 
meat had not been raised. In the case of twenty-two towns prices 
rose temporarily but soon reverted to their normal level. In many 
cases it was alleged that tlie temporary rise was due, not to the 
abattoir, but to other causes, notably the scarcity of live stock 
{Our Slaughter-house System by C. Cash, and The Oenmn Abattoir 
by Hugo Heiss, 1907). 

'The increasing recognition in European countries of the need for 
inspection, at the time of slaughter, of the flesh of all cattle intended 
to supply food for man, the necessity for Uic provision of public 
slaughter-houses to make such inspection practicable, the convenience 
which tliese slaughter-houses aflord lo those engaged in the business 
of butcher, combine to ensure that, at any rate in all populous places, 
they will in time entirely supersede private slaughter-houses, which 
offer none of these advantages. No doubt the provision of public 
slaughter-houses will continue to be opposed by the butchers'^ trade 
so long as private slaughter-houses are permitted, and, as already 
stated, local authorities in I'.ngland are discouraged from making 
public provision by their inability to prevent the continuance of the 
use of all existing private slaughter-houses. Probably the extension 
to English local authorities of the power which the law of Scotland 
gives to the commissioners of Scottish burghs of closing private 
slaughter-houses when a public slaughter-hou.se has been provided, 
would facilitate the much-needed substitution o£ pubUc for private 
slaughter-houses. (S. F. M.) 

SLAVE COAST. The name given to that part of the coa.st of 
West Africa extending from the river Volta to the Niger delta ; 
forming part of the Guinea coast (.see Guinea). From the 
beginning of the i6th to the end of the iRth century this region 
was a principal resort of the Europeans engaged in the slave 
trade. Politically the Slave Coast is dii ided between Germanj', 
France and Great Britain, the German section forming part 
of Togoland (f/.t'.), the French section the seaboard of Dahomey 
(q.v.), and the British section the Lagos province of Nigeria (sec 
Lagos). 

SLAVERY. It appars to be true that, in the words of 
Dunoyer, the economic regime of every society which has recently 
become sedentary is founded on the slavery of the industrial 
professions. In the hunter period tlie savage warrior does not 
enslave his vanquished enemy, but slays him; the women of 
a conquered tribe he may, however, carry off and appropriate 
as wives or as serv'ants, for in this period domestic labour falls 
almost altogether on their sex. In the pastoral stage slaves will 
be captured only to be sold, with the exception of a few who 
may be required for the core of flocks or the small amount of 
cultivation which is then undertaken. It is in proportion as a 
sedentarj' life prevails, and agricultural exploitation is practised 
on a larger scale, whilst warlike habits continue to exist, that the 
labour of slaves is increasingly introduced to provide food for 
the master, and at the same time save him from irksome toil. 
Of this stage in the social movement slavery seems to have been, 
as wc have said, a universal and inevitable accompaniment. 

But wherever theocratic organizations established themselves 
slavery in the ordinarj’- sense did not become a vital element in 
the social system. The members of the lowest class were not in a 
state of individual subjection: the entire caste to which they 
belonged was collectively subject. It is in the commuruties in 
which the military order obtained an ascendancy over the 
sacerdotal, and which were directly organized for war, that 
slavery (as the word is commonly understood) had its natural 
and appropriate place. It is not merely that in its first 
establishment slavery was an immense advance by substitut¬ 
ing for the immolation of captives, often accompanied by 
cannibalism, their occupation in labour for the benefit of the 
victor. This advantage, recalled by an old though erroneous * 

• Servus is not cognate with tervare, as has often been supposed; 
it is really related to the Homeric rfoepoi and the verb efp», with 
which the Latin sero is to be connected. It may be here mentioned 
that slave was originally a national name; it meant a man of Slavonic 
race captured and made a bondman to the Germans. “ From the 
Euxinetothe Adriatic, in the state of captives or subjects, . . . they 
[the Slavonians] overspread the land, and the national appellation of 
the Slaves has been degraded by chance or malice from the significa¬ 
tion of glory to that of servitude ” (Gibbon, Decline and Fall, ch. Iv.). 
The historian alludes to the derivation of the national name from 
slttott, glory. See beat's Etym, Diet., StV. ; see also SlAVs. 
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etymology, is generally acknowledged. But it is not so well 
understood that slavery discharged important offices in the 
later social evolution—first, by enabling military action to 
prevail with the degree of intensity and continuity requisite for 
the system of incorporation by conquest which was its final 
destination ; and, secondly, by forcing the captives, who with 
their descendants came to form the majority of the population 
in the conquering community, to an industrial life, in spite of the 
antipathy to regular and sustained labour which is deeply rooted 
in human nature. As regards the latter consideration, it is enough 
to say that nowhere has productive industry developed itself in 
the form of voluntary effort; in every country' of which we have 
any knowledge it was imposed by the strong upon the weak, 
and WM wrought into the habits of the people only by the stem 
discipline of constraint. From the former point of view the free- 
maii, then essentially a warrior, and the slave were mutual 
auxiliaries, .simultaneously exercising different and comple¬ 
mentary functions—each necessary to the community. In 
modern slavery, on tire other hand, where the occupations of 
both parties were industrial, the existence of a servile class 
only guaranteed for .some of them the po.s.sibility of self-indulgent 
ease, whilst it imposed on others the necessity of indigent idlene.ss. 

It was in the Roman state that military action—in fireece often 
purposeless and, except in the resistance to Pensia, on the whole 
fruitless—^worked out the social mission which formed its true 
justification. Hence at Rome slavery also most properly found 
■its place, so long as that mission was in progress of accomplish- 
ineiit. As soon as the march of conquest had reached its natural 
limit, slavery began to be modified; and when the empire Wiis 
divided into the several states which had grown up under it, 
and the system of defence characteristic of the middle ages was 
substituted for the aggressive system of antiquity, slavery 
gradually disappeared, and was replaced by serfdom. 

We have so far dealt with the political results of ancient slavery, 
and have found it to have been in certain respects not only 
useful but indispensable. When we consider its moral effects, 
whilst endeavouring to avoid exaggeration, we must yet pro¬ 
nounce its influence to have been profoundly detrimental. In 
its action on the slave it marred in a great measure the happy 
effects of habitual industry by preventing the development of the 
sense of human dignity which lies at the foundation of morals. 
On the morality of the masters—^whether personal, domestic, or 
social—the effects of the institution were disastrous. The habit 
of absolute rule, always dangerou.s, was peculiarly corrupting 
when it penetrated every department of daily life, and when no 
external interference checked individual caprice in its action 
on the feelings and fortunes of inferiors. It tended to destroy the 
power of self-command, and exposed the master to the baneful 
influences of flattery. As regards domestic morality, the system 
offered constant facilities for libertinism, and tended to subvert 
domestic peace by compromising the dignity and ruining the 
happiness of the wife. The sons of the family were familiarized 
with vice, and the general tone of the younger generation was 
lowered by their intimate association with a despised and de¬ 
graded class. Thc.se deplorable results were, of course, not uni¬ 
versally produced ; there were admirable exceptions both among 
masters and among slaves—instances of benevolent protection 
on the one side and of unselfish devotion on the other; but the 
evil effects without doubt greatly preponderated. 

Greece .—Wo fold slavery fully established in tlic Homeric period. 
The prisoners taken in war are retained as slaves, or sold { 11 . xxiv. 
Heroic ransom { 11 . vi. 427) by the captor. Some- 

ttmee times tlio men oi a conquered town or district are slain 

' and the women carried on {Od. ix. 40}. Not unfrequently 

free persons were Iddnapped by pirates and sold in other regions, like 
Eumaeus in the Odyssey. The slave might thus bo by birth of ^ual 
rank with his master, who knew tliat the same fate might befall 
himself or some of the members of his family. The institution does 
not present itself in a very Iiarsh form in Homer, especially if we 
consider (as Grotc suggests) that" all classes were much on a level in 
^te, sentiment and instruction." The male slaves were employed 
in the tillage of the land and the tending of cattle, and the females in 
domestic work and household manufactures. The prindp^ slaves 
often enjoyed the confidence of their masters and had mportant 
duties entrusted to them; and, after lengthened and meritorious 


serviae, were put In po.s.wsslon of a house and property of their own 
{Od. xiv. 64)._ _Grotfi‘s idea that the women slaves were in a more 
pitiable condition than me males does not seem justified, except 
perliaps in the case of the aletrides, who turned the household mills 
which ground the floiy consumed in the family, and who were some¬ 
times overworked by unfeeling masters {Od. xx. 110-119). Homer 
marks in a celebrated couplet his sense of the moral deterioration 
commonly wrought by the condition of slavciy {Od. xvii. 322). 

It is, however, in historic Greece, whore we have ample docu¬ 
mentary information, that it is most important to study the system. 
The sources of slavejy in Greece were: (i) Birth, the condition 
being Hereditary. This was not an abundant source, women slaves 
being less numerous than men, and wise masters making 
the union of the sexes rather a reward of good service than 
a matter of speculation (Xen. Oecoti. 9. 3). It was in 
general cheaper to buy a slave than to rear one to the age *“"'*** 
ol labour. (2) Sale of children by their free parents, wliich *‘***'l'- 
was tolerated, except in Attica, or their exposure, which was per¬ 
mitted, except at Thebes. The consequence of the latter was some¬ 
times to subject tliem to a servitude worse than death, as is seen in 
the plays ol Plautus and Terence, which, as is well known, depict 
Greek, not Koman, manners. Freemen, through indigence, some¬ 
times sold themselves, and at Athens, up to the time of Solon, an 
insolvent debtor became the slave of his creditor. (3) Capture in war. 
Not only A.siatics and Thracians thus became slaves, but in the many 
wars lietween Grecian .states, continental or colonial, Greeks were 
reduced to slavery by men of their own race. Csillicratidas pro¬ 
nounced against the enslavement of Greeks by Greeks, but violated 
his own principle, to which, however, Fpaminondas and Pelopidas 
appear to have been faithful. (4) Piracyand kidnapping. Thedescents 
of pirates on the coasts were a perpetual source ol danger f—the pirate 
was a gainer either by the sale or by the redemption of his captives. 
If ransomed, the victim became by Athenian law the slave of his 
redeemer till he paid in money or labour the price wliich had been 
given for him. Kidnappers {andrapodislae) carried off children even 
in citic.s, and reared them as slaves. Whether from hostile forays or 
from piracy, any Greek was exposed to the risk of enslavement. 
(5) Commerce. Besides the sale of slaves which took place as a result 
ol the capture of cities or other militaiy operations, there was a 
systematic slave trade. Syria, Pontus, Lydia, Galatia, and above 
all Thrace were sources of supply. Egypt and F.thiopia also furnished 
a certain number, and Italy a few. Ot foreigners, the Asiatics bore 
tin' greatest value, as most amenable to command, and most versed 
m the arts of luxurious refinement. But Greeks were highest of alt 
in esteem, and they ■were much sought for foreign sale. Greece 
proper and Ionia suppUed the petty Eastern princes with courtesans 
and female musicians and dancers. Athens was an important slave 
market, and the state profited by a tax on the sales; but the principal 
marls were those of Cyprus, Samos, Ephesus and especially Chios. 

The slaves were employed either in domestic service—as house¬ 
hold managers, attendants or personal escorts—or in work of other 
kinds, agricultural or urban. In early Attica, and even _ 
down to the time of Pericles, the landowners lived in the “mpmy 
country. The Peloponnesian War introduced a cliange; ** 

and after that time the proprietors resided at Atlieiis, and 
the cultivation was in the hands of slaves. In manufactures and 
commeree, also, servile gradually displaced free labour. Speculators 
cither directly employed slaves as artisans or commercial and banking 
agents, or hired them out, sometimes for work in mines or factories, 
sometimes for sen'ice in private houses, as cooks, flute-players, &c., 
or for viler uses. There were also public slaves; of these some 
belonged to temples, to which they were presented as offerings, 
amongst them bemg the courtesans who acted as hieroduli at Corinth 
and at Eryx in Sicily; others were appropriated to the service of the 
magistrates or to public works ; there were at Atliens 1200 Scythian 
archers for the police of the city; slaves served, too, in the fleets, 
and were employed in the armies,—commonly as workmen, and 
exceptionally as soldiers. 

The condition of slaves at Athens was not in general a wrotrKed 
one. Demosthenes {In Mid. p. 530) says that, if the barbarians 
from whom the slaves were bought were informed of the _ 
mild treatment they received, they would entertain 
great esteem for the Athenians. Plautus in more tl^ one place 
thinks it necessary to explain to the spectators of his plays that 
slaves at Athens enjoyed such privileges, and even licence, as must 
be surprising to a Roman audience. The slave was introduced with 
certain customary rites into his position in the family; he was in 
practice, though not by law, permitted to accumulate a private fund 
of his own ; his marri^e was also recognized by custom ; though in 
general excluded from sacred ceremonies and public sacrifices, slavea 
were admissible to religious associations of a private kind; there were 
some popular festivals in which they were allowed to participate; 
they had even special ones for themselves both at Athens and in 
other Greek centres. Their remains were deposited in tiiC family- 
tomb of their master, who sometimes erected monuments in testi¬ 
mony of his affection and regret. They often lived on terms of 
intimacy either with the head of the house or its younger members ; 
but it IS to be feared that too often this intimacy was founded, 
not on mutual respect, as in the heroic example of inyasos and 
Eumaeus, but on insolent self-assertion on the one side and a spirit of 
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unworthy compUance on the other, the latter having its raison d'etre 
in degrading services rendered by the slave. Aristophanes and 
Plautus show us how often resort was had to the dlsciphne of the lash 
oven in the case of domestic slaves. Those employed in workshops, 
whose oversfiers were themselves most commonly of servile status, 
had probably a harder lot than domestics; and the agricultural 
labourers were not unfrequently chained, and treated much in the 
same way a.s bea-sls of burden. The displeasure of the master some¬ 
times dismisscil his domestics to the more oppressive labours of the 
milt or the mine. A refuge from cruel treatment was afiorded by 
the temples and altars of the gods and by the sacred groves. Kor 
did Athenian law leave the slave without protection. He had, as 
Demosthenes boasts, an action fur outrage like a freeman, and his 
death at tlie hand of a stranger was avenged like that of a citizen 
(Kurip. Hec. 288), wliilst, if caused by his master’s violence, it bad 
to be atoned for by exile and a religious expiation. Even when the 
slave had killed his master, the relatives of the house could nut 
themselves inflict punislinienl; they were obhged to hand him over 
to the magistrate to be dealt with by legal process. 1'he slave who 
had just grounds of complaint against his muster could demand to 
be sold ; when he alleged his right to liberty, the law granted him 
a defender and the sanctuaries oiiored him an asylum till judgment 
should he given. Securities were taken against the revolt of slaves 
by not associating thosi- of the same nationality and language ; they 
were sometimes fettered to prevent flight, and, after a hrst attempt 
at escape, branded to facilitate their recovery. There wore treaties 
between states for the extradition of fugitives, and contracts of 
mutual a.ssurance between individuals against their 1d.ss by flight. 
Their inclination to talce advantage of opportunities lor this purpose 
is shown by the number that escaped from Adieus to join the 
Spartans wlicii occupying Dccelca. ’There wore formidable revolts 
at the mines of Lauriuiii, and mure than once in Cliies. The evidence 
of slaves women as well as men—W'as often, with the consent of 
their masters, taken by torture; and that method is generally 
commended by the orators as a sure means of arriving at the truth. 

The slave could purchase his liberty with his pccultum by agree¬ 
ment witli his master. He could be Uberated by will, or, during his 
Bmaacl. I’T proclamation in the theatre, the law 

Mtloa " other public places, or bji having his name 

^ ■ inscribed in the public registers, or, iu the later age of 

Greece, by sale or donation to certain temples an act which did 
not make die slave a hicrodulus hut a freeman. Conditious were 
sometimes attached to emancipation, as of remaining fur life or a 
definite time with the former master, or another person named by 
him, or of performing some special service ; payments or rights of 
succession to property might also be reserved. By manumission 
the Athenian slave became in relation to the state a mctic, in relation 
to his master a client. He was thus in an intermediate condition 
between slavery and complete freedom. If the freedman violated 
his duties to lus patron he was subject to an action at law,,.aad if 
the decision were against him he was again reduced to slavery. 
He became a foil member of the state only, as in thv Case of foreigners, 
by a vote in an assembly of six thousand citizens', and even f^s 
vote might be set aside by a graphs paranamon. Slaves who had 
rendered eminent services to the public, as those who fought, at 
Argiiiiisim and at Chaoronua, were at once admitted to the status of 
citizens in the class of (so-called) Flataeans. But it would appear 
that even in their case some civic rights were reserved and accorded 
only to their children by a female citizen, The number of ireedmen at 
Athens seems never to have been great, (i>ee further Ghebck, 
Anoimt History, § 5.) 

It is well known that Aristotle held slavery to be necessary and 
natural, and, under just conditions, beneficial to both parties in 
_ the relation—views which were correct enough from the 

political side, regard being had to the contemporary 
ztovsrv social state. His practical motto, if he is the author of 
the Economics attributed to liiro, is- no outrage, and 
no familiarity.” Iherc ought, he says, to be held out to the slave 
the hope of liberty as the reward of his service. Plato condemned 
the practice, wliicli the theory of Aristotle also by implication sets 
aside' as madmissible, of Greeks having, Greeks for slaves. In the 
Laws he acci:pts the institution as a necessary though embarrassing 
one, and recommends for the safety of the masters that natives of 
different countries should be mixed and that they should all be well 
treated. But, whilst condemning harshness towards them, he 
encourages the feeling of contempt for them as a class. The later 
moral ^schools of Greece scarcely at all concern themselves with the 
institutum. The Ejneurean had no scruple about the servitude of 
those whose. labours contributed to his own indulgence and tran¬ 
quillity. The Stoic regarded the condition of freedom or slavery as 
an external accident, indifferent in the eye of wisdom; to him it 
was irrational to see in liberty a ground of pride or in slavery a subject 
of complaint; from intolerable indignity suicide was an ever-open 
means of esoajje. The poets—esjieciaUy the authors of the New 
Comedy—strongly inculcate humanity, and inast on the funda¬ 
mental equality of the slave. The celebrated. " homo sum ” is a 
translation from Alexis, and the spirit of it breathes in many passages 
of the Greek drama. A fragment of Philemon declares, as if in reply 
to Aristotle, tliat not nature, but fortun^ makes the slave. Euripides, 
as might be expected from his humanitarian cast of sentiment, and 


the “ premature modernism " which has been remarked in him, 
rises above the ordinary feelings of his time in regard to tlic slaves. 
As Paley says, he loves " to record tlicir fidelity to their masters, 
their sympathy in the trials of life, their gratitude for kindness and 
considerate treatment, and their pride in bearing the character of 
honourable men. . . . He allows them to reason, to advise, to 
suggest; and he even iiuikes them philosophize on the follies and 
the indiscretions of their - superiors " (compare Med. 54 ; Orest. 
809; Het. 728 : Ion, 854 ; Frag. Melon. 50O ; Phrix. 82.4). But 
we are not to suppose that even he, latitudinarian and innovator as 
he was, could have conceived the possibility of abolishing an in¬ 
stitution so deeply rooted in the social conditions, as well as iu the 
ideas, of his time. 

(E’or the Helots in Laconia, sen.' Helots.) 

Rome. —^We liave already observed that the Roman system of 
life was that in which slavery had its most natural and relatively 
legitimate place ; and accordingly it was at Rome that, as Blair 
has remarked, the institution was more than anywhere else 
‘‘ extended in its operation and methodized in its details.” 

■Wc must distinguish from the later slavery at Home what 
Mommsen calls " the old, 111 some nieasinc innocent ” slavery, 
under which the farmer tilled the land along with his « „ 
slave, or, if he possessed more land than he could manage, “ **' 
placed the slave—cither as a steward, or as a .sort of les.sec obhged to 
render up a portion of the produce—over a detached farm. Though 
slaves were obtained by the early victories of Rome over her 1 talian 
neighbours, no large number was employed on the small holdings of 
those periods. But the extension of properties m the hands of the 
patncians, and the continual absences ot cilizvn.s lequired bj- the 
expanding sy.stem of eonquest, necessarily liiouglil with them a 
demand for slave labour, which was increasingly supjilii-d by captives 
taken in war. Of the number furnished from lliis source a lew 
particulars from the time of the mature republic and the first century 
of the empire will give sonic idea, lii I'.jurus, alter tlie victories oi 
Acmllius Paullus, 150,000 captives were sold, nie pri.soners at 
Aijuae Scxtiae and Vcrccllae were 90,000 'Teutons and fio.ooo 
Cimbri. Caesar sold on a single occasion in Gaul 0.4,000 captives. 
But slavery, as Hume has shown, is unfavourable to population. 
Hence a regular conunercu in slaves was establishixl, which was based 
on the ■' systematically-prosecuted hunting of man," and indicated 
an entire jx-rversion of the primitive institution, w-hith was eb.scnlially 
connected with conquest. The pirates sold great numbers of slaves at 
1 )clos, where was the chief market for this kind of wares; and these 
sales went on as really, though more obscurely, after the successful 
expedition of Pompey. There was a regular importation to Rome of 
slaves, brought to some extent from Africa, Spain and Caul, but 
cliiufly from Asiatic countries—Bithynia, Galatia, Cajipadocia 
and Syria. A portorium —apparently one-eighth for eunuchs, one- 
fortieth for others—was paid on their import ot- export, and a duty 
of 2 or 4 % on their s^le. 

There were other sources from which slavery was ahmented, 
though of course in a much less degree. Certain offences reduced 
the guilty persons to slavery (ssrvi poenae), and tliey were lanployed 
in public work in the quarries or the mines. Originally,, a lather 
could sell bis children. A creditor could hold his msolvcut debtor 
os a slave, or sell liim out of the city {trens 7 iberim). The en.slavc- 
ment of creditors, overwhelmed with usury in consequence of losses 
by hostile raids or their own absence on military service, led to the 
secession to the Mons Sacer (495 u.c.). Thu I’uctelian law (32O u.c.) 
restricted llic creditor’s lien (by virtue of a nexuni) to the goods of 
his debtor, and enacted that for the future no debtor should be put 
in chains; but wc hear of debtors addicti to their creditors by the 
tribunals long after—even in the time of the Punic 'Wars, 

There were serm pubites as well a.s pmati. The service of the 
magistrates was at first in the hands of liecmen; but the lower 
office-s, as of couriers, servants of the law courts, of prisons 
and of temples, were afterwards filled by slaves. The 
execution of public works also came to be largely com¬ 
mitted to them—as the constructipii ol roads, tlie cleansing of the 
sowers and the maiiituiiance of tlie aqueducts. Lotli kinds of 
functions were- discharged by slaves, not only at Rome, but in the 
rural and provincial municipalities. The slaves of a private Roman 
were divided between the jatnilia rustica and the lamiha urlana. 
At the head oi the jarralia rustica was the vtllicus, himself a slave, 
witli the wile who was given him at once to aid him and to bind him 
to his duties. Under him were the soverM groups employed in the 
different branches of the exploitation and the care of the cattle and 
flocks, as well as those who kept or prepared the food, clothing and 
tools of the whole staff and those who attended on the master in the 
various sjiecics of rural sports. A slave prison {ergasiulum) was 
part of such an establishment, and there -u-cre slaves whose oUicc it 
was to punish the oflcnces of their fellows. To the lamilia urbana 
belonged tliosc who discharged the duties of domestic attendance, 
the service ol the toilet, batfi, table and kitchoi, besides the enter¬ 
tainment of the master and Ills guests by dancing, singing and other 
arts. There were, besides, the slaves who accompanied the master 
and mistress out of doors, and were chosen for their beauty and 
grace as guards of honour, for their strength as chairmen or porters. 



SLAVERY 


or-for their readinesi and addisaa in Temembeiing names, delivering 
messages of courtesy and the like. There were also attached to a 
great household physicians, artists, secretaries, librarians, copyists, 
preparers of parchment, as well as pedagogues and preceptors of 
diroient kinds—readers, grammarians, men of letters and even 
philosophers—all of servile condition, besides accountants, managers 
and agents for the transaction of business. Actors, comic and tragic, 
pantomimi, and the performers of the circus were commonly staves, 
as were also the gladiators. These last were chosen from tlie most 
warlike races—as the Samnites, Gauls and Thracians. Familiae of 
gladiators were kept by private speculators, who hired them out; 
they were sometimes owned by men of high rank. 

Several sjiecial examples and other indirect indications show that 
the wealthier Romans possessed large familiae. This may be inferred 
from the columbaria of the house of Livia and of other great houses. 
The slawes of Pudanius Secuiidus, who, in spite of a tlireuteued 
outbreak of the indignant populace, wore all put to death because 
they liad been under their master's roof when he was murdered, 
were four hundred in number. Pliny tells us that Caecilius, a 
freedman of the time of Augustus, left by his will as many as 4116. 
The question as to the total number of slaves at Rome or in Italy 
is a very ditficiilt one, and it is not, perhap.s, possible to arrive with 
any degree of certainty at an approximate estimate. Gibbon suii- 
poses that there were in the Roman world in the reign of Claudius 
at least as many slaves as free inhabitants. Rut Bimr seems right 
in believing that this number, though probably correct for an carher 
period, is much under the truth for the age to which it is assigned. 
He fixes the proportion of slaves to free men as that of three to one 
for the time lictwcen the conquest of Greece (14(1 n.c.) and the reign 
of Alexander Severus (A.li. 222-245). 'I'ho entire number of slaves 
in Italy would thus have been, in the reign of Claudius, 20,832,000. 

By the original Roman law tho master was clothed with absolute 
dominion over the slave, extending to the power of life and death, 
which is not surjirismg when we consider the nature of the patria 
potestas. The slave could not posses.s property of any kind; 
whatever lie acquired was legally ms master's. He 
was, however, in i>ractice permitted to enjoy and accumulate chance 
earnings or savings, or a .share of what he produced, under tho 
name of peculium. A master could not enter into a contract with 
his slave, nor could he accuse him of theft before the law; for, if 
the slave took anytliing, this was not a subtraction, but only a 
displacement, of property. The union of a male and female slave 
had not the legal character of a marriage; it was a cohabitation 
{contubernium) merely, which was tolerated, and might be terminated 
at will, by the master; a slave was, therefore, not capable of the 
crime of adultery. Yet general sentiment seems to have given a 
stronger sanction to this sort of connexion ; the names of husband 
and wife are freely used in relation to slaves on the stage, and even 
in the laws, and in the language of the tombs. For entering the 
military service or taking on him any state office a slave was punished 
with death. He could not in general be examined as a witness, 
except by torture. A master, when accused, could offer his slaves 
for the ‘ question," or demand for the same purpose the slaves of 
another ; and, if in the latter case they were injured or killed in tho 
process, their owner was indemnified. A slave could not accuse his 
master, except of adultery or incest (under the latter name being 
included the violation of sacred tlungs or placc-s); the case of high 
treason was afterwards added to those. An accused slave could not 
invoke the aid of the tribunes. The penalties of tie law for crime 
were specially severe on slaves. 

Columella, like Xenophon, favours a certain friendliness and 
familiarity in one's intercourse with his farm slaves. Cato ate and 
- . . drank the same coarse victuals as his slaves, and even had 

oAmlmna. ' children suckled by his wife, that tliey might imbibe a 
fondness for the family. But he had a strict eye to profit 
in all his dealings witli them. He allowed the couiubemium of 
male and female slaves at tlie price of a money payment from 
tliair peculium. Columella regarded the gains front the births as a 
sufficient motive lor encouraging these unions, and thought that 
mothers should be rewarded for their fecundity; Varro, too, seems 
to have taken this view. The immense extension of the rural estates 
{laatuudia) made it impossible for masters to know their slaves, 
even if they were disposed to take trouble for the purpose. Eftective 
superintendence even by overseers became less easy; the use of 
chains was introduced, and the.se were worn not only in the field 
during working hours but at night in the ergastulum where the 
slaves slept. Urban slaves had prooabiy often a file as little enviable, 
especially those who worked at trades for speculators. Even in 
private houses at Rome, so late as the time of Ovid, the porter was 
chained. In the familia urbana the fav'ourites of the master had good 
treatment, and might exercise some influence over him whicli would 
lead to their receiving flattery and gifts from those who sought his 
vote or solicited his support. Doubtless tliere was often genuine 
mutual allection ; slaves sometimes, as in noted instances during ttic 
civil wars, showed the noblest spirit of devotion to their masters. 
Those who were not inmates of the household, but were employed 
outside of it as ke^rs of a shop or boat, chiefs of workshops, or 
clerks in a mercantile business, hod the advantage of greater freedom 
of action. The slaves of the leno and the lanieta were probably in 
most cases not only degraded but unhappy. The lighter punish- 


mentt inflicted by masters were commonly personal chastisement or 
bawshment from tha town house to rural labour; the severer were 
employment in the mill \pistrinum) or relegation to the mines or 
quarries. To the mines also speculators sent slaves; they worked 
half<naked, men and women, in chains, under tlie lash and guarded 
by soldiers. Vedlua fkillio, in the time of Augustus^ was said to 
have thrown his slaves, condemned sometimes for trivial mistakes 
or even accidents, to the lampreys in liis fishpond. Cato advised 
the agriculturist to sell his old oxen and his old slaves, as well as his 
sick ones ; and sick slaves were exposed in the island ot Aesculapius 
in the Tiber; by a decree ol Claudius slaves so exposed, if they 
recovered, could not be reclaimed by their masters. 

Though the Roman slaves were not, like the Spartan Helots, kept 
obedient by systematic terrorism, their large numbers were a constant 
source of danger. The law under which tiic slaves of Pedanius were 
put to death, probably introduced under Augustus and more fully 
enacted under Nero, is sufficient proof of this anxiety, which indeed 
is strongly stated by Tacitus in liis narrative ol the facts. There liad 
been many conspiracies amongst the slaves in tlie course of Roman 
history, and some formidable insurrections. The growth of tlie 
latifundia made the slave.s more and more numerous and formidable. 
Free labour was discountenanced. Cato, Varro and (kilumella all 
agree that slave labour was to be preferred to free except in unhealthy 
regions and for large occasional operations, which probably tran- 
S(*nded the capacity of the permanent familia rusHca. Cicero and 
Livy bear te.stunony to tlie disappearance ol a free plebs from the 
country districts and its replacement by gangs of slaves working on 
great estates. The worst form of such praedial slavery existed 
111 Sicily, whither Mommsen supposes that its peculiarly harsh 
features had been brought by tlie Carthagimans. In Sicily, accord¬ 
ingly, the first really serious servile insurrections took pfiice. The 
rismg under Eunus in 133 n.c. was with some difficulty suppressed by 
Rupilius. Partial revolts in Italy succeeded; and then came the 
second Sicilian insurrection under Trypho and Athenio, followed by 
the Servile War in Italy under Spartacus (g.ii.). Clonus ajid Milo used 
bands of gladiators in their city nots, and tliis action on tlie part of 
tho latter was approved by Cicero. In the Fir.st Civil War they were 
to be found in both camps, and the murderers of Caesar were escorted 
to the Capitol by gladiators. Antony, Octavius, and Sextus Pompeius 
employed them in the Second Civil War; and it is recorded by 
Augustus on the Monumentum Ancyrannm that he gave back to 
tiicir masters for punishment about 30,000 slaves who h)^ absconded 
and borne arms against the state. Under Tiberius, at the death of 
Caligula, and in the reign of Nero there were threatening movements 
of the slaves. In tlie wars from Otlio to Vespasian they were em¬ 
ployed, as Tacitus tells us, even by the must scrupulous generals. 

Blair, in comparing the Greek and Roman systems ol slavery, 
points with justice to tlie greater facility and frequency of emancipa¬ 
tion as the great superiority of the latter. No Roman slave, he says, 

'■ needed to despair of becoming both a freeman and a cituen.''' 
Manumission was of two kmds— fusta or regular, and minus fusla. 

Of manumtssio fusta there were lour modes: (i) by adoptionMarely 
resorted to; (2) by testament, already recognized in the Twelve 
Tables i (3) by census, which was of exceptional iiae, and did not 
exist later than the time of Vespasian; and (4) by vindicta, which 
was the usual form. In the last method the master tiirned the slave 
round, with the words "liber csto," in the presence of the praetor, that 
oflicer or his lictor at the same time strilwg tlie slave with his rod. 
The manumtssio minus fusta was oftected by a sufficient manifesta¬ 
tion of the will of the master, as by letter, by words, by putting ^ 
pileus (or cap of liberty) on the slave, or by any other formality 
which liad by usage become significant ol the intention to liberate, or 
by such an act as making the slave the guardian of his chil^en. 
This extra-legal sort of manumission was mcomplete and precarious; 
even after the lex Junia Norbana (a.d. 19), wtiich assimilated the 
position of those so liberated to that of the Latin colonists, under 
the name of Latin! juniores, the person remained in the ejye of the 
law a slave till his death and could not dispose ol lus peculium. 

A freedman, unless he became such by operation of law, remained • 
client of his master, and both were bound by the mutual obligations 
arising out of that relation. These obligations existed also in the 
case of Ireedmen of the state, of cities, temples and corporation.s. 
The freedman took his former master's name ; he owed him deference 
(obsequium) and aid (officium) ; and neglect of these obligations was 
punished, in extreme cases even with loss of liberty. CondUtions 
might be annexed by the master to the gift ai freedom, as of continued 
residence with him, or of general service or some particulsu: duty to be 
performed, or of a money payment to be made. But the praetor 
Rutilius, about the beginning of the ist century b.c., limited the 
excessive imposition of such conditions, and his restrictions were 
carried further by the later jurists and the imperial constitutions. 
Failing natural heirs of an intestate freedman, tlie master, now 
atron, succeeded to his property at his death; and he could dispose 
y will of only half his possessions, the patron receiving the other 
half. Freedmen and their sons were subject to civil disabilities; the 
third generation became ingenui (full citizens). Thus, the slave 
element tended to merge itself In the general popular body. 

. It was often a pecuniary advantage to the master to liberate hia 
slave ; he obtained a payment which enabled him to buy a substitute, 
and at the same time gained a cheat. 'This of course presuppoeet the 
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recognition of the right of the slave to his peculium ; and the same 
is implied in Cicero's statement that a diligent slave could in six 
years purchase his freedom. Augustus set nimself against the 
undue multipUcation of manumissions, probably con.sidering the 
rapid succession of new citizens a source of social instability, and 
recommended a similar policy to his aucceSsor. The lex Aelia 
Sentia (alxmt A.U. 3) forbade manumission, except in strictly limited 
cases, by ma. teni under 20 years of age or of slaves under 30; and 
tlic lex Furia (ianmia (alxnit a.d. 7) fixed tiie proportion of a man’s 
slaves which he could Idierate by testament, and lorbadc more than 
a hundred Is-ing so i-'lranchised, whatever miglit be the number of 
the familia. Under the empire the froedmeu rose steadily in influ¬ 
ence ; they became admissible to the rank of equites and to the 
senate-; tliey obtained provincial governments, and were appointed 
to offices m the iniperial houseJiold wluch virtually placed them at 
the head of administrative ilepartments (see Pai.i.as and .Narcissus). 
Freedmen of humbler rank, on the other hand, filled the minor 
offices in the administrative .service, in the city cohorts, and in 
t he army; and we shall find that they entered largely into the 
trades and professions when free labour began to revive. They 
appiared also in literature, «.g. Tiro, the amanuensis of Cicero; 
Hyginus, the librarian of Augustus; Livius Andronicus, Caecilius, 
Statius, Terence, Pubhlms Syrus, PUaedrus and Epictetus. 

In the and century of the Christian-era wo find a marked change 
with respect to the institution ol slavery, both in the region of 
thought and in Uiat of law. Already the principles ol reason and 
humanity had been apphed to the subject by Seneca. But it was 
m the 2nd century, as we have said, tliat ‘'the victory of moral 
ideas " in this, as in other departments of life, became " decisive.. .. 
Dio Chrysostom, Uie adviser ol Trajan, is the first Greek writer who 
has pronounced the principle of slavery to be contrary to the law of 
nature ” (Mark Pattison). And a parallel change is found in the 
practical pohey of tlio state. The mihtary vocation of Rome was 
now felt to liavc reached its normal limits ; and the emperors, under¬ 
standing tliat, in the future, industrial activity must prevail, 
jnepared the abolition of slavery as lar as was then possible, by 
honouring the freedmen, by protecting the slave against his master, 
and by facilitating manumissions. The general tendency botli of the 
imperial constitutions and of the maxims ol the legi.sts is in favour 
of liberty. The practices of exposure and sale of children, and of 
giving them in pledge for debt, arc forbidden. Diocletian forbade a 
tree man to sell liimself. Kidnappers {plagtarti) were punished with 
death. The insolvent debtor was withdrawn from the yoke of his 
creditor. While the slave trade was jicrmitted, tlie mutilation of 
boys and young men, too often practised, was punished with exile 
and even with dcatli. In redliibitory actions (for the annulment 
of sales), if a slave were! returned to the seller, so must also be his 
parents, brothers and personue coniubermo eonjunctae. In tlie inter¬ 
pretation ol testaments it was to be assumed that members of the 
same family were not to be .separated by tlie division of the .succes.sioii. 
The law also favoured in special cases the security of the peoulium, 
though hi general principle it still remained the property of the 
master. The state granted to public slaves the right ol bequeathing 
half their possessions; and pnvatc persons sometimes permitted 
similar dispositions even to a greater extent, though only within the 
familia. Hadrian took from masters tlie power of life and death and 
abolished the subterranean pri.sons, Antoninus Hus punished liim 
who killed liis own slave as if he had killed another's. Already in the 
time of Nero the magistrates luid been ordered to receive the slave’s 
complaint of ill-treatraent; and the lex Fetronia, belonging to the 
same or an earlier period, forbade masters to hand over their slaves 
to combats with wild bea.sts. Antonmus directed that slaves treated 
with excessive cruelty, who had taken refuge at an altar or imperial 
image, should be sold ; and ttus provision was extended to cases in 
which tlie master had employed a slave in a way degrading to him or 
beneath his cliaractcr. M. Aurehus gave to masters an action against 
their slaves for any cause of complaint, thus bringing their relation 
more directly under the surveillance of law and public opinion. 

< A slave’s oath could still not be taken in a court of law ; tie was 
interrogated by the " question ”; but the emperors and jurists 
limited in various ways tlie application of torture, adding, however, 
as we have mentioned, to the cases 111 which it could previously be 
appealed to tliat of the crime of majestas. For certain alleged 
ofiences of tlie master the slave could bring an action, bemg 
represented lor the purpose by an adsertor. Emancipation was 
facilitated. The power of imposing conditions on testamentary 
manumissions was restricted, and tliese conditions interpreted in the 
sense most favourable to freedom. The emperor could confer liberty 
by presenting a gold ring to a .slave with the consent of the master, 
and the legal process cailvd resUtutio natalium made him a full citizen. 
It was decided that liberty ceuld not be forfeited even by a prescrip¬ 
tion of sixty years’ duration. 

The rise of Christianity in the Roman world still further improved 
the condition of the slave. The sentiments it created were not only 
I n tnca favourable to the humane treatment of the class in the 
present, but were the germs out of which its entire libera- 
tlMBlt" destined, at a later period, in part to arise, ft is 

sometimes objected that the Christian church did not 
denounce slavery as a social crime and insist on its abolition. We 
have seen that slavery was a fundamental element of the old Roman 


constitution. When the work of conquest liad been achieved, it could 
not be expected that a radical alteration should be suddenly wrought 
either in the social system which was in harmony with it, or even in 
the general ideas which liad grown up under its influence. The latter 
would, indeed, be gradually affected; and accordingly we have 
observed a change in the policy of the law, indicating a change in 
sentiment with respect to tlie slave cla.ss, wliicli does not appear to 
have been at all due to Christian teaching. But the institution 
itself could not be at once seriously disturbed. ’I'he results must 
have lieen disastrous, most of all to the slave pojiulation itscll. 
Before tliat end could be accomplished, an essentially new social 
situation must come into existence. But in the meantime much 
might be done towards further mitigating the evils of slavery, 
especially by impressing on master and slave tlieir relative duties and 
controlling their beliaviour towards one another by tlie exercise of an 
independent moral authority. This was the work open to the 
Christian priesthood, and it cannot be denied that it was well dis¬ 
charged. Whilst the fatliers agree with tlie Stoics of the 2nd century 
in representing slavery as an indifferent circumstance in the eye of 
religion and moraUty, the contempt for the class wliich the Stoics too 
often exhibited Ls in them replaced by a genuhie sympathy. They 
protested against tlie multiplication ol slaves from motives of vanity 
in the houses of the great, against the gUidiatorial combats (ulti¬ 
mately alxihshed by the noble .self-devotion of a monk) and against 
the consignment ol slaves to the tiieatrical profession, wliich was 
often a .school of corruption. The church also encouraged the emanci¬ 
pation of individual slaves and the redemption oi captives. And 
its influence is to be seen in the legislation ol the Chri.stian emperons, 
which softened some of tlie harshest features that still marked tlie 
institution. But a stronger influence o( Christianity appears in 
Theodosius, and this jnflueiicc is at the highest in the legislation ol 
Justinian. Its .systematic effort is, in his own words, " pro liberlate, 
quam et fovere ct tueri Romanis legibus et jiraecipue nostro numini 
peciiliare est.” Law stdl refused in general to recognize the marriages 
of slaves; but Justinian gave them a legal value after emancipation 
in estibhshing rights ol succession. Unions between slaves and free 
women, or between a freeman and the female slave ol anottier, 
continued to lie forbidden, and were long punished in certaui circum¬ 
stances with atrocious severity. As witness, the slave was still 
subject to the ejuestion ; as criminal, he was punished with greater 
rigour than the freeman. If he accused his master ol a crime, unless 
the charge was of treason, he was burnt. But he could maintain a 
legal chiim to his own hberty, not now merely through an adiertor, 
but in person. A female slave was still held incajiable of the oflence 
of adultery; but Justinian visited with death alike the rape of a 
slave or freedworaan and tliat of a free maiden. Already the master 
who killed his slave liatl been punislicd as for homicide, except in the 
case of ills unintended death under correction ; Constantine treated 
as homicide a number of specially-enumerated acts of cruelty. Even 
under Theodosius the combats of the amphitheatre were permitted, 
if not encouraged, by the slate authorities; these sports were still 
expected from the candidates for public honours. Combats of men 
with beasts were longest continued ; they had not ceased even in the 
early years ol the reign of Justinian. A new process of manu¬ 
mission was now established, to be performed in the churche.s 
througli the intervention ol the ministers of rehgion; and it was 

f irovided that clerics could at any time by mere expression of will 
iberate their slaves. Slaves who were admitted to holy orders, or 
who entered a monastery, became freemen, under certain restrictions 
framed to prevent fraud or injustice. Justinian abolished the 
personal conditions which the legislation of Augustus had required to 
be satisfied by the master who emancipated and the slave who was 
manumitted, and removed the limitation of number. The liberated 
slave, wliatcver the process by which he had obtained his freedom, 
became at once a fuU citizen, his former master, however, retaining 
the right of patronage, the abolition of which would probably have 
discouraged emancipation. 

Transition to Serfdom.—-Thu slavery of the working classes 
was not directly changed into the .system of personal freedom. 
There was an intermediate stage which has not always been 
sufficiently discriminated from slavery. We mean the regime 
of serfdom. In studying the origin of this transitional state of 
things, four principal considerations have to be kept in view, 
(i) As Gibbon observes, the completion of the Roman system of 
conquest reduced the supply of slaves. It is true, that, when 
the barbarian invasions began in the ,3rd century, many captives 
were made, who, when not enrolled in the army, were employed 
in agriculture or domestic service ; but the regular importation 
was increasingly diminished. This improved the condition of 
the slave by rendering his existence an object of greater value 
to his mnster. It was clearly to the interest of each family 
to preserve indefinitely its ow-n hereditary slaves. Hence the 
abolition of the external slave trade tended, in fact, to put an 
end to internal sales, and the slaves became attached to the 
households or lands of their masters. (2) The diminished supply 
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of slaves further acted in the direction of the rehabilitation of 
free labour. A general movement of this kind is noticeable 
from the and century onwards. Freemen had always been to 
some extent employed in the public service. In private service 
superior posts were often filled by freedmen ; the higher arts— 
as medicine, grammar, painting—were partly in the hands of 
freedmen and even of tngmui ; the more successful actors and 
gladiators were often freedmen. In the factories or workshops 
kept by wealthy persons slave labour was mainly employed ; 
but free artisans sometimes offered their .sendees to these estab¬ 
lishments or formed a.ssociations to compete with them. We 
have seen that free persons had all along been to some extent 
employed in the cultivation of land as hired labourers, and, as we 
shall presently find, also as tenants on the great estates. How 
all this operated we shall understand when we examine the 
remarkable organization of the stale introduced by Diocletian 
and his successors. (3) This organization established in the 
Roman world a jiersonal and hereditary fixity of professions and 
situations which was not very far removed from the caste system 
of the East. The purpose of this was doubtless to resist by a 
strong intenial con-solidition the .shock of the invasions, to secure 
public order, to enforce industrious habits, and to guarantee 
the financial resources of the state. Personal independence 
was largely sacrificed, but those still more important ends were 
in a great measure attained. This system, by diminishing the 
freeman’s mastery over himself and liis power to determine his 
occupation, reduced the interval between him and the slave; 
and the latter on the one hand, the free domestic .servant and 
workshop labourer on the other, both pa.s.sed insensibly into the 
common condition of serfdom. (4) The corresponding change 
in the case of the rural slaves, took place through their being 
merged in the order of coinin'. The Roman colonus was originally 
a free person who took land on lease, contracting to pay to Uie 
proprietor either a fixed sum annually or (when a colonus par- 
tiarius) a certain proportion of the produce of the farm. Under 
the emperors of the 4th centurs' the name designated a cultivator 
who, though personally free, was attached to the soil, and 
transmitted his condition to his descendants ; and this became 
the regular status of the muss of Roman cultivators. The class 
of coloni appears to have been composed partly of tenants by 
contract who had incurred large arrears of rent and were detained 
on the estates as debtors {obiferati), partly of foreign captives or 
immigrants who were settied in this condition on the land, and 
partly of small proprietors and other poor men who voluntarily 
adopted the status as an improvement in their position. They 
paid a fixed proportion of the produce {pars agraria) to the owner 
of the estate, and gave a determinate amount of labour {opercu) 
on the portion of the domain which he kept in his own hands 
(mansus dominicus). Tile law for a long time took no notice of 
these customary tenures, and did not systematically constitute 
them until the 4th centuty. It was indeed the reejuirements of the 
fiscus and the conscription which impelled the imperial govern¬ 
ment to regulate the system. The coloni were inscribed {adscripti) 
on the registers of the census as paying taxes to the state, for 
which the proprietor was responsible, reimbursing himself for the 
amount. In a constitution of Constantine (a.d. 332) we find the 
colonus recognized as permanently attached to the land. If he 
abandoned his holding he was brought back and punished ; and 
any one who received him had nut only to restore him but to 
pay a penalty. He could not marry out of the domain; if he 
took lor wife a colona of another proprietor, she was restored to 
her original locality, and the offspring of the union were divided 
between'the estates. The children of a colonus were fixed in the 
same status. They and their descendants were retained, in the 
words of a law of Theodosius, “ quodam aeternitatis jure,” 
and by no process could be relieved from their obligations. 
By a law of Anastasius, at the end of the 5th century, a colonus 
who had voluntarily come into an estate was by a tenure of 
thirty years for ever attached to it. The master {dominus) 
could mfiict on his coloni “ moderate chastisement,” and could 
chain them if they attempted to escape, but they had a legal 
remedy against him for unjust demands or injuiy to them or 


theft’s. In no case could the rent or the labour dues be increased. 
The colonus cuulck possess property of his own, but could not 
alienate it without the consent of the master. Thus, whilst the 
members of the cl^ss were personally free, their condition had 
some incidents of a semi-servile character. They are actually 
designated by Theodosius, “ servi terrae cui nati sunt.” And 
Salvian treats the proposition “ coloni divitum fiunt ” as equi¬ 
valent to “ vertuntur in servos.” This is indeed an exaggeration; 
the colonatus was not an oppressive system; it afforded real 
security against unreasonable demands and wanton disturbance, 
and it was a great advance on the system of the familia rustica. 
But the point which is important is that there was a certain 
approximation between the condition of the colonus and the 
slave which tended towards the fusion of both in a single 
class. 

Besides the coloni there were on a great estate—^and those of 
the 4th century were on a specially large scale—a number of 
praedial slaves, who worked collectively under overseers on the 
part of the property which the owner himself cultivated. But 
it was a common practice to settle certain of the slaves (and 
possibly also of the freedmen) on other portions of the estate, 
giving them small farms on conditions similar to those to which 
the coloni were subject. These slaves are, in fact, described by 
Ulpian as quasi rotoni. They had their own households and were 
hence distinguished as casati. In law these slaves were at first 
absolutely at the disposal of their masters ; they had no property 
in the strict sense of the word, and could be sold to another 
proprietor and .separated from their families. But the landlord’s 
interest and the general lone of fc*eling alike modified practice 
even before the intervention of legislation ; they were habitually 
continued in their holdings, and came to possess in fact a per¬ 
petual and hereditary enjoyment of them. By a law of Valen- 
tinian I. (377) the sale of these slaves was interdicted unless the 
land they occupied were at the same time sold. The legal dis¬ 
tinction between the coloni and the. slave tenants continued to 
exist after the invasions; but the practical difference was 
greatly attentuated. The colonus often occupied a servile 
mansus, and the .slave a mansus originally appropriated to a 
colonus. Intermarriages of the two classes ^came frequent. 
Already at the end of the 7 th century it does not appear that 
the distinction between them liad any substantial existence. 

The influence of the Northern invasions on the change from 
slavery to serfdom was, in all probability, of little account. 
The change would have taken place, though perhaps not so 
speedily, if they liad never occurred. For the developments of 
the Middle Ages see Serfpom and Villen age. 

Modern Slave Trade. —Not very long after the disappearance 
of serfdom in the most advanced communities comes into sight 
the new system of colonial slavery, which, instead of being the 
spontaneous outgrowth of social necessities and subserving a 
temporary need of human development, was politically as well as 
morally a monstrous aberration. 

In 1442, when the Portuguese under Prince Henry the 
Navigator were exploring the Atlantic coast of Africa, one of 
his officers, Antam Gonsidves, who had captured some , 

Moors, was directed by the prince to carry them tw.ck 
to Africa. He received from the Moors in exchange for 
them ten blacks and a quantity of gold dust. This excited the 
cupidity of his fellow-countrymen ; and they fitted out a large 
number of ships for the trade, and built several forts on the 
African coast. Many negroes were brought into Spain from tliese 
Portuguese settlements, and the colonial slave trade first appears 
in the form of the introduction into the newly-discovered western 
world of descendants of these negroes. When Nicolas de 
Ovando was sent out in 1502 as governor of Haiti, whilst 
regulations, destined to jwove illusory, were made for the pro¬ 
tection of the natives of the island, permission was given to carry 
to the colony negro slaves, born in Seville and other parts of 
Spain, who had been instructed in the Christian faith. It appears 
from a letter of Ovando in 1503 that there were at that time 
numbers of negroes in Haiti; he requested that no more might 
be permitted to be brought out,, In i5ioimd the following years 
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King Ferdinand ordered a number of Africans to be sefit to 
that colony for the working of the minOLi. «■ 

Before ^is time Columbus had proposed an exchange of his 
Carib prisoners as slaves against live stoc|c to be furnished to 
Haiti by Spanish merchants. He saitually sent home, in 1494, 
above 500 Indian prisoners taken in wars with the caciques, 
who, he suggested, might be sold as slaves at Seville. But, 
after a royal order had been issued for their sale, Queen 
Isabella, interested by what she had heard of the gentle and 
hospitable character of the natives and of their docility, procured 
a letter to be written to Bishop Foaseca, the superintendent of 
Indian affairs, suspending the order until inquiry should be made 
into the causes for which they had been made prisoners, and 
into the lawfulness of their sale. Theologians differed on the 
latter question, and Isabella directed that these Indians should 
be sent back to their native country. 

Bartolom^ de las Casas, the celebrated bishop of Chiapa, 
accompanied Ovando to Haiti, and was a witness of the 
cruelties from which the Indians suffered under his administra¬ 
tion. He came to Spain in 1517 to obtain measures in their 
favour, and he then made the suggestion to Charles that each 
.Spanish resident in Haiti should have licence to import a 
dozen negro slaves. Las Casas, in his Hisinria de las Indias 
(lib. Hi. cap. loi), confesses the error into which he thus fell. 
Other good men appear to have given similar advice about the 
same time, and, as has been shown, the practice was not aKsolutely 
new ; indeed the young king had in 1516, whilst still in Flanders, 
granted licences to his courtiers for the importation of negroes 
into the colonies, though Jimenes, as regent of Castile, by a 
decree of the same year forbade the practice. The suggestion of 
Ins Casits was no doubt made on the ground that the negroes 
could, Iwtter than the Indians, bear the labour in the mines, 
which was rapidly exhausting the numbers of the latter.* He 
has sometimes on this plea been exonerated from all censure; 
but, though entitled to honour for the zeal which he showed on 
behalf of the natives, he must bear the blame for his violation 
or neglect of moral principle. His advice was unfortunately 
adopted. “Charles,” siiys Robertson, “granted a patent to 
one of his Flemish favourites, containing an exclu.sivc right ” 
of supplying 4000 negroes annually to Haiti, Cuba, Jamaica 
and Porto Rico. “ The favourite sold his patent to some Genoese 
merchants for 25,000 ducats” ; these merchants obtained the 
slaves from the Portuguese; and thus was first systematized 
the slave trade between Africa and America. 

The first Englishman who engaged in the traffic was Sir John 
Hawkins (y.v.). The EngUsh slave traders were at first altogether 
Bnrimad °ecupied in supplying the Spanish settlements. Indeed 
Bngmma. Ehzabeth passed without any English colony 

having been permanently established in America. But in 1620 a 
Dutch ship from the coast of Guinea visited Jamestown in Virginia, 
and sold a part of her cargo of negroes to the tobacco-^plantcrs. 
This wa-s the first beginning of slavery in British America; the 
number of negroes was afterwards contmnally increased—though 
apparently at first slowly—by importation, and the field-labour was 
more and more performed by servile hands, so tliat in 1790 the state 
of Virginia contained 200,000 negroes. 

The African trade of England was long in the hands of exclusive 
companies ; but by an act of the first year of William and Mary it 
became free and open to all subjects of the crown. The African 
Company, however, continued to exist, and obtained from time to 
time large parliamentary grants. By the treaty of Dtrecht the 
asiento,* or contract for supplying Ihe Spanish colonies witti 4800 
negroes annually, which tiad previously passed from the Dutch to 
the French, was transferred to Great Britain ; an English company 
was to enjoy the monopoly for a period of thirty years from 1st 
May jyi3- But the contract came to an end in 1739, wlien the 
complaints of the EngUsh merchants on one side-and of the Spanish 
officials on tlie other rose to nuch a height Buit Philip V. declared Iris 


* The Spaniards, in the space of fifteen years subsequent to the 
discovery of the West Indies, bad, as Bobertson mentions, reduced 
tlip natives of Haiti from a milhon to 60,000. 

* The Spaniards were prevented from forming establishments on 
the African coast by the Bull of Demarcation (“ Inter cactera ”) of 
Pope Alexander VI. (1493), which forbade their acquiring territory 
to the ca.st of the merid^n line of 100 m. west of the Azores. They 
could thfereore supply their American possessions with slaves only 
by contr a cts with •Other pciWers. 


determination to revoke the asiento, and Sir Robert Walpole was 
lorced by popular feeling into war with Spain. Between 1680 and 
1700 about 140,000 negroes were exported by the African Company, 
and 160,000 more by private adventurers, making a total of 300,000. 
Between 1700 and the end of 178b as many as bio,000 were trans¬ 
ported to Jamaica alone, wliich itad been an English possession 
since 1635. Bryan Edwards estimated the total import into all ilic 
British colonies of America and the West Indies from' 1680 to 
1786 at 2,130,000, being an annual average of 20,095. The British 
slave trade reached its utmost extension shortly bolurc the War ui 
American Independence. It was then carried 011 principally from 
Liverpool, but also from Loudon, Bristol and Lancaster; the entire 
number of slave sliips sailing from those ports was 192, and in them 
space was provided for the transport of 47,146 negroes During the 
war the numlier decreased, but on its termination the trade im¬ 
mediately revived. When Edwards wrote (1791), the number of 
EurojH'an factories on the coasts of Africa was 40 ; of these 14 were 
EngUsh, 3 French, 15 Dulcli, 4 Portuguese and 4 Danish. As correct 
a notion as can lie obtained of the numliers annually exported irom 
the continent about the year 1790 by traders ol the several European 
comitries engaged in Uie traffic is supplied by the following state¬ 
ment ;—" By the British, 38,000; by the Frencii, 20,000; by the 
Dutch, 4000; by the Danes, 2000; by the Portuguese, jo.odo ; 
total 74,000.” Thus more tlian half the trade was in British hands. 

The hunting of human beings to make them slaves was greatly 
aggravated by the demand of tire European culomes. The native 
duels engaged in forays, sometimes even on their own . 
subjects,forthepurposeolprocuringslav'stolieexclianged ® 

for Western commodities. They otteii set fire to a village * f ” 
by night and captured tlie inluibitauts when trying to 
escape. Thus all that was sliockmg m the barbarism of Africa was 
multipUed and iiiU-nsiCed by this foreign stimulation. Exclusive 
of the slaves who died before they sailed from Africa, 12 J % were lost 
during their passage to the West Indies ; at Jamaica 4^ % died whilsl 
in the liarliours or before tlie sale and one-lhird more in the " season¬ 
ing." Thus, out of every lot of too siiipped from Africa 17 died 111 
about 9 weeks, and not more than 50 lived to be effective labourers 
in the islands. The circumstances of their sulisequent hfe on the 
plantations were not favourable to the increase of their numbers, 
in Jamaica there were in i6go, 40,000 ; irom that year till 1820 tliere 
were imported 800,000; yet at the latter date there were only 
340,000 in the island. One cause which prevented the natural in¬ 
crease of population was the inequality in the numbers of the sexes ; 
in Jamaica alone there was in 1789 an excess of 30,000 males. 

Movement against the Slave Trade. —When the nature of the 
slave trade began to be understood by the public, all that 
was best in England was adverse to it. Among those k ,1. ^ 
who denounced it—besides some whose names ore now 
little known, but art recorded in the pages of Clarkson—^were 
Baxter, Sir Ricliard Steele (in Jnkle and Yarico), the poets 
Southern (in Oroonoko), Pope, Thomson, Shenstone,- Dyer, 
Savage and above all Cowper (see his Charity, and Task, bk. 2), 
Thomas Day (author of Sandford and Merton), Sterne, Warburton, 
Hutcheson, Beattie, John Wesley, Whitfield, Adam Smith, 
Millar, Robertson, Dr Johnson, Paley, Gregory, Gilbert Wake¬ 
field, Bishop PorteuB, Dean Tucker. The question of the legal 
existence of slavery hi Great Britain and Ireland was raised in 
consequence of an opinion given in 1729 by Yorke and Talbot, 
attorney-general and solicitor-general at the time, to the effect 
that a iave by coming into those countries from the West Indies 
did not become free, and might be comjielled by his master to 
return to the plantations. Chief-Justice Holt had expressed a 
contrary opinion; and the matter was brought to a final issue 
by Granville Sharp in the case of the negro Somerset. It was 
decided by Lord Mansfield, in the name of the whole bench, on the 
22nd of June 1772, that as soon as a slave set his foot on the soil 
of the British ilands he became free. In 1776 it was moved in 
the House of Commons by David Hartley, son of the author of 
Observations on Man, that “ the slave trade was contrary to the 
laws of God and .the rights of men ” ; but this motion—the 
first •which was made on the subject—failed. 

-The first persons in England who took united practical action 
against the slave tradeAvere the Quakers, following the expression 
of sentiment which' had emanated so early as 1671 from their 
founder Getwge Fox. In 1727 th^ declared it to be “not a 
commendable or allowed ” practice;, in 1761 they excluded 
from their society all who should be found concerned in it, and 
issued' appeals to their members and the public .sgainst the 
sy^em. In .1783'there was fotmedr among them an lassodation 
“ior the refief.and.'liberatioa of'thciincgroistoer invtlhe^est 




SLAVERY 223 


Indies, and for the discouragement of the slave trade on the 
coast of Africa.” This was the first society established in England 
for the purpose. The Quakers in America had taken action on 
the subject still earlier than those in England. The Pennsyl¬ 
vanian Quakers advised their members against the trade in 1696 ; 
in 1754 they issued to their brethren a strong dissuasive against 
encouraging it in any manner; in 1774 all persons concerned 
in the traffic, and in 1776 all slave holders who would not emanci¬ 
pate their slaves, were excluded from membership. The Quakers 
in the other American provinces followed the lead of their 
brethren in I’cnns^dvania. The individuals among the American 
Quakers who laboured most earnestly and indefatigably on 
behalf of the Africans were John Woolman (1720-1773) and 
Anthony Eenezet (1713-1784), the latter a son of a French 
Huguenot driven from France by the revocation of the edict of 
Nantes. The former confined his efforts chiefly to America and 
inileed to his coreligionists there ; the latter sought, not without 
success, to found a universal propaganda in favour of abolition. 
A Pennsylvanian society was formed in 1774 by James Pemberton 
and ].)r Benjamin Kush, and in 1787 (after the war) was recon¬ 
structed on an enlarged basis under the presidency of Franklin. 
Other similar associations were founded about the same time 
in different parts of the United States. The next important 
movement took place in England. Dr Peckard, vice-chancellor 
of the university of Cambridge, who entertained strong con¬ 
victions against the slave trade, proposed in 1785 as subject for 
a Latin prize di.s.sertation the question, “ An liceat invitos in 
servitufem dare.” Thomas Clarkson obtained the first prize, 
translated his essay into English in an expanded form, and 
published it in 1786 with the title Essay on the Slavery and 
Commerce of the Human Species. In the process of its publication 
he was brought into contiict witli severai persons already deeply 
interested in the question ; amongst others with Granville Sharp, 
William l)illwyn(an American by birth, who had known Benezet), 
and tfie Rev. James Ramsay, who had lived nineteen years in 
St Christopher, and had published an Essay on the Treatment and 
Conversion of the African Slaves in the British Sugar Colonies. 
The distribution of Clarkson’s book led to his forming connexions 
with many persons of influence, and especially with William 
WiUterforce (q.v.). A committee was formed on the 22nd of May 
j 787 for the alrolition of the slave trade, under the presidency of 
Granville Sharp. It is unquestionable that the principal motive 
power which originated and sustained their efforts was Christian 
principle and feeling. The most earnest and unremitting 
exertions were made by the persons so associated in investigating 
facts and collecting evidence, in forming branch committees and 
procuring petitions, information and support of those who pleaded 
the cause in parliament. To the original members Were afterwards 
added several remarkable persons, amongst whom were Josiah 
Wedgwood, Bennet Langton (Dr Johnson’s friend), and, later, 
Zachary Macaulay, Henry Brougham and James Stephen. 

In consequence of the numerous petitions presented to parlia¬ 
ment, a committee- of privy Council wite appointed by the crown 
in 1788 to inquire concerning the slave trade; and Pitt 
moved that the House of Commons should early in the next 
session take the subject into consideration. Wilberforce’s first 
motion for a comnitoto of the whole House upon the question 
was made on the l^tn of March 1789, and this committee pro¬ 
ceeded to business on the 12th of May of the same year. After 
an admirable speech, Wilberforce laid on the table twelve 
resolutions which were intended as the basis of a future motion 
for the abolition of the trade. The discussion of these was post¬ 
poned to the next session, and in 1790-1791 evidence was taken 
upon them. At length, on the i8th of April of the latter year, 
a motion was madfe for the introduction of a bill to prevent the 
further importation of slaves into the' British colonies in the 
West Indies. Opinion had been prejudiced by the insorrections 
in St Domingo and Martinique, and in the British island of 
Dominica : and the motion was'defeated by 163 votes lagainst 
88. Legislative sanction was, however, -given to tiie establish¬ 
ment of th(B Sierra Leone Company, for the doldnteation of a 
^strict on the went coast of Africa and the discouragement of 


the slave trade there. It was hoped at the time that t^t place 
would become the^cen^ from which the civilization of Afric.a 
would proceed; but this expiectation was not fulfilled. On the 
2nd of April 1792 Wilberforce again moved that the trade ou^ht 
to be abolished; aft amendment in favour of gradual abolition 
was carried, and it was finally resolved that the trade should cease 
on the ist of January 1796. When a similar motion was brought 
forward in the Lords the consideration of it was postponed to the 
following year, in order to give time for the examination of wit¬ 
nesses by a committee of the House. A bill in tlie Commons in 
the following year to abolish that part of the trade by which 
British merchants suppilied foreign settlements with slaves was 
lost on the third reading; it was renewed in the Commons in 
1794 and carried there, but defeated in the Ixirds. Then followed 
several years during which efforts were made by the abolitionists 
in parliament with little success. But in 1806, Lord Grenville 
and Fox having come into power, a bill was jjassed in both Houses 
to put an end to the British slave trade for foreign supply, and to 
forbid the importation of slaves into the colonies won by theBritish 
arms in the course of the war. On the loth of June of the same 
year Fox brought forward a resolution “ that effectual measures 
should be taken for the abolition of the African slave trade in such 
a manner and at such a period as should be deemed advisable,” 
which was carried by a large majority. A similar resolution 
was successful in the House of Lords. A bill was ihen passed 
through both Houses forbidding the employment of any new 
vessel in the trade. Finally, in 1807, a bill was presented by 
Lord Grenville in the House of Lords providing for the abolition 
of the trade, was passed by a large majority, was then sent to the 
Commons (where it was moved by Lord Howick), was there 
amended and passed, and received the royal assent on the 25th 
of March. The bill enacted that no vessel should clear out for 
slaves from any port within the British dominions after the 1st 
of May 1807, and that no slave should be landed in tlie colonies 
after the 1st of March 1808. 

In 1807 the African Institution was formed, -with the primary 
objects of keeping a vigilant watch on the slave traders and 
procuring, if possible, the abolition of the slave trade by tlie other 
European nations. It was also to be made an instrument for 
promoting the instruction of the negro races and diffusing in¬ 
formation respecting the African continent. 

The Act of 1807 was habitually violated, as the traders knew 
that, if one voyage in three was successful, they were abundantly 
remunerated for their losses. This state of things, it was plain, 
must continue as long as the trade was only a contraband com¬ 
merce, involving merely pecuniary penalties. Accordingly, in 
1811, Brougham carried through parliament a bill declaring the 
traffic to be a felony punishable with transportation. Some years 
later another act was passed, making it a capital offence; but 
this was afterwards repealed. The law of 1811 proved effectual 
and brought the slave trade to an end so far as the British 
dominions were concerned. Mauritius, indeed, continued it for a 
time. That island, which had been ceded by France in 1810, 
three years after the abolition, had special facilities for escaping 
observation in consequence of the proximity of the African Coast; 
but it was soon obliged to conform. 

The dbclKtlon'iff the Fninch slave trade -was preceded by strugglei 
and excesses. The western parfol St DOJtungo, nominally belonging 
to SpE^, had been occupied by buccaneers, who were onmet 
reoogni«^ and supported by the French government, and 
had been ceded to France at the peace of Ryswick In 1697. So vast 
was the annual importation of enslaved negroes into this colony 
before J 791 that the ratio of the blacks to the whites was as 16 to i. 
In -ttiat year there were in French St Domingo ,480,000 blacks, 
24,000 mulattoes nnd only 30,000 white^. The French law for the 
regulation of slavery in'fhe plantations,'known aS the Coae 'f/otr 
(franied under Louis XfV. in 1685), was humane in its spirit; but 
we 'ate'iUfoHfi8d’’tha^ ita pMidaiakik Were habitually diarMiSrd^ by 
the‘planters, "vdiilst the tree aSniatfiNa tabonred nnw'ieiioiie griov- 
ances and were eiqxisad to irritating indignities,, A ‘‘.8oinitto des 
Amis Noirs ” was fi^eS in^ris in ijSS’fof 'the hbolftion, not 
Only‘of‘ihfe’slaVtf'trade, bttt 6f slavery'itself. 'The president was 
Condorcet,' and amongst'the members were the' dac de ht 'Roefae- 
fOttCanlt,; iHte Abbt Onsite, -Brissot, Gtayi^, iP^ton and ha. 
‘Fayette; -Mirabeau was an active sympathizer- The great motor 
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of tUc parallel eftort in England was tlie Christian spirit; in France 
it wa-< liic enthusiasm oi humanity whic}^ w%s assucialud with the 
revolutionary movement. There were in 1789 a number ot mulattoes 
ill Paris, wlio had come from St Uoiningo to assert the rights of the 
people of colour in Unit colony before the national assembly. The 
Declaration of tlic Itight.-. of Man in August 1789 seemed to meet 
their claims, but in March 1790 the assembly, alarmed by rumours 
<if the discontent and disafiectiuii of tlie planters in St Domingo, 
passed a resolution that it had not been intended to comprehend 
the internal government of the colonies in the constitution framed 
for the mother country- Vincent Oge, one of the mulatto dele¬ 
gates ill Pans, disgusted at the overthrow of the hopes ol his 
race, returned to St Domingo, and oil landing in October 1790 
addressed a letter to the governor announcing his intention of taking 
up arms 011 beliall ot the mulattoes if their wrongs were not redressed. 
He rose accordingly with a few followers, but was soon defeated and 
lorced to take reluge in the Si>anish part of the island. He was after¬ 
wards surrendered, tried and sentenced to be broken on tlie wheel. 
When the news of tliis reached Pans, it created a strong feeling 
against the planters ; and on the motion of the Abbfe Gregoire it was 
resolved by the assenilily on the 15tli of May 1791 " that the people of 
colour resident in tlie French colonies, horn of free parents, were 
entitled to, as of right, and should be allowed, the enjoyment ol all the 
privileges of Frencii citizens, and among others those of being eligible 
to seats both in the parochial and colonial assemblies." On the Z3rd of 
August a rebellion of the negroes broke out in Uie northern province 
of St Domingo, and soon extended to the western provmce, where 
the mulattoes and blacks combined. Many enormities were com¬ 
mitted by tlie insurgents, and were avenged with scarcely inferior 
barbarity. The French assembly, fearing the loss of the colony, re¬ 
pealed on the 24tli of September the decree ol the preceding May. This 
vacillation put an end to all hope of a reconcihation ol parties in the 
island. Civil coraniissioner.s sent out irom France quarrelled with 
the governor and called the revolted negroes to their assistance. 
The white inhabitants of Cape Frangois were massacred and the city 
in great part destroyed by fire. The planters now oflered their 
allegiance to Great Britain ; and an Enghsh force landed in the 
colony. But it was insulhcieiit to encounter the hostility of tlie re- 
pubhcaii troops and the revolted negroes and mulattoes ; it suffered 
from disease, and was obliged to evacuate the island in 1798. On the 
departure of the British tiie government remained in the hands of 
Toussaint TOuverture {q.v.). Slavery had disappeared : the blacks 
were employed as hired servants, receiving (or Uieir remniieration Uie 
third part ol the crops tliey raised ; and the population was rapidly 
rising m civilization and comfort. The whole island was now French, 
the Spanish portion having lieen ceded by the treaty of Basel. The 
wish of Toussaint was that St Domingo sliouia enjoy a practical 
indepondcuce whilst rceoguiziug the sovereignty and exclusive 
commercial rights of France. The issue of the violent and treacher¬ 
ous conduct ot Bonaparte towards the island was that tlie blades 
drove from their soil the forces sent to subdue them, and founded a 
constitution' of tlieir own, which was more tlian once modified. 
There can be no doubt that the guvuriiiiieut of tlie Restoration, in 
seeking to obtain possession ot the island, had the intention of re¬ 
establishing slavery, and even of reojicning the slave trade for tlie 
purpose of recruiting the diminished population. But Bonaparte 
abolished tliat trade during the Hundred Days, tliough he also tailed 
to win back the people of St Domingo, or, as it was now called by its 
original uamc, Haiti, to obedience. The Bourbons, when again 
restored, could not reintroduce the slave trade; the notion of 
conquering the island had to be given up; and its independence was 
formally recognized in 1825 (see Haiti). 

England had not been the first European power to abolish the 
slave trade ; that honour belongs to Denmark; a royal order 
was issued on thi 16th of May 1792 that the traffic 
o/rt**** cease in the Danish possessions from the end of 

manauiit. 1802. The United States had in 1794 forbidden any par¬ 
ticipation by American subjects in the slave trade to 
foreign countries; they now prohibited the importation of slaves 
f rom Africa into their own dominions. This act was passed on the 
2nd of March 1807 j it did not, however, come into force till ist 
January 1808. At the congress of Vienna (November 1814) the 
principle was acknowledged that thoslave tradeshould beabolished 
as soon as possible; but the determination of the limit of time 
was reserved for separate negotiation between the powers. It 
had been provided in a treaty between France and Great Britain 
(May 30 1814) that no foreigner should in future introduce slaves 
into the French colonies, and that the trade should be absolutely 
interdicted to the French themselves after the 1st of June 1819. 
This postponement of abolition was dictated by the wish to intro¬ 
duce a fresh stock of slaves mto Haiti, if that island should be 
recovered. Bonaparte,as we have seen,aboIbhed the French slave 
trade during his brief restoration, and ffiis abolition was confirmed 
at the second peace of Paris on the 20th of November, 1815, but it 


was not effectually carried out by French legislation until March 
1818. In January 1815 Portuguese subjects were prohibited from 
prosecuting the trade north of the equator, and the term after 
which the traffic should be eveiy'where unlawful was fixed to end 
on the 2ist of January 1823, but was afterwards extended to 
February 1830; England paid £300,000 us a compensation to the 
Portuguese. A royal decree was issued on the lolli of Decemlicr 
1836 lorbidding the export of slaves from any Portuguese posses¬ 
sion. But this decree was often violated. It was agreed that the. 
Spanish slave tradeshould come to an end in 1820, England paying 
to Spain an indemnification of £400,000. The Dutch trade was 
closed in 1814 j the Swedish had been abolished in 1813. By the 
peace of Ghent, December 1814, the United States and England 
mutually bound themselves to do ail in their power to extinguish 
the traffic. It was at once prohibited in several of the South 
American states when they acquired independence, as in La 
Plata, V'cnczuela and Chile. In 1831 and 1833 Great Britain 
entered into an arrangement with France for a mutual right of 
search within certain seas, to which most of tlie other powers 
acceded ; and by the Ashburton treaty (1842) with the United 
States provision was made for the joint maintenance of squadrons 
on the west coast of Africa. By all these measures the slave trade, 
so far as it was carried on under the flags of European nations or 
for the supply of their colonies, ceased to exist. 

Meantime another and more radical reform Iiad been in pre¬ 
paration and was'already in progress, namely, the abolition of 
slavery itself in the foreign possessions of the several 
states of Europe. When the English slave trade had^”**'^ 
been closed, it was found that the evils of the traffic, ,„,vaineai. 
as still continued by several other nation.s, were 
greatly aggravated. In consequence of the activity of the 
British cruisers the traders made great efforts to carry as many 
slaves us possible in every voyage, and practised atrocities to 
get rid of the slaves when capture was imminent. It was, 
beside.s, the interc.st of the cruisers, who shared the price of the 
captured slave-ship, rather to allow the slaves to be taken on 
board tlian to prevent their being shipped at all. Thrice us 
great a number of negroes as before, it was said, was exported 
from Africa, and two-thirds of these were murdered on the high 
seas. It was found also that tlie abolition of tlie British slave 
trade did not lead to an improved treatment of the negroes in 
the West Indies. The slaves were overworked now that fresh 
supplies were stopped, and their numbers rapidly decreased. 
In 1807 there were in the West Indies 800,000; in 1830 they 
were reduced to 700,000. It became more and more evident 
that the evil could be stopped only by abolishing slavery 
altogether. 

An appeal was made by Wilbcrforce in 1821 to Thomas Fowcll 
Buxton to undertake the conduct of tills new question in parliament. 
An anti-slavery society was established in 1823, the principal 
members of which, besides Wilbcrforce and Buxton, were Zachary 
Macaulay, Dr Lu^ngton and Lord Sufifield. Buxton moved on 
the 5th of May 1823 that the House should take into con¬ 
sideration the state of slavery in the British colonies. The object 
he and his associates had then in view was gradual abolition bj 
establishing something like a system of serfdom for existing slaves 
and passing at the same time a measure emancipating all then 
children born after a certain day. Canning carried against Buxton 
and his friends a motion to the effect that the desired ameliorations 
in tlie condition and treatment of the slaves should be recommended 
by the home government to the colonial legislatures, and enforced 
only in case of their resistance, direct action being taken in file 
single instance of Trinidad, which, being a crown colony, had no 
legislature of its own. A well-conceived series of measures of reform 
was accordingly proposed to the colonial authorities. Thereupon 
a general outcry was raised by the planters at the acquiescence 
of the government in the prmciples of the anti-slavery party. A 
vain attempt being made in Demerara to conceal from the know¬ 
ledge of tlie slaves the arrival of the order in council, they became 
impressed with the idea that they had been sot free, and accordingly 
refused to work, and, compulsion being resorted to, offered resistance. 
Martial law was proclaimed; the disturbances were r^ressed with 
great severity; and the treatment of the missionary Smith, whicli 
was taken up and handled with great ability by Brougham, awakened 
strong feeling in England against the planters. The question, how¬ 
ever, made little progress in parliament for some years, though 
Buxton, William Smith, Lushington, Broimham, Haddntosh, 
Butterwortb, and Denman, with ^ aid of Z. Mai aw lay, James 
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‘Stephen, and others, continued the struggle, only suspending it 
during a period allowed to the local legislatures for carrying into 
«iiect the measures expected from them. In 1828 the free people 
of colour in the colonies were placed on a footing of legal equahty 
with their follow-citizens. In 1830 the public began to bo aroused 
to a serious prosecution of the main issue. It was becoming plmn 
tliat the planters would take no steps tending to the future liberation 
of the slaves, and tlic leaders of tno movement determined to urge 
the entire ab^tion of slavery at the earliest practicable period. The 
government continued to hesitate and to press for mitigations of the 
existing .system. At length in 1833 the ministry of Earl Gw took 
the question in hand and carried the abolition with little difficulty, 
the measure passing the House of Commons on the yth of August 
1833 and receiving the Royal assent on the 28th. A sum of 
20 millions sterling was voted as compensation to the planters. A 
system of apprenticeship for seven years was established as a transi¬ 
tional preparation for liberty. The slaves were bound to work for 
their ma.sters during this i>eriod for three-fourths of the day, and 
were to be liable to coiqiural punishment if they did not give the 
tluc amount of labour. The master was, in return, to supply them 
with food and clothing. All children under six years of age were 
to lie at once free, and provision was to be made for their religious 
and mural instruction. Many thought the postponement of emanci¬ 
pation unwise. Immediate liberation was carried out in Antigua, and 
jiiiblic tranquillity was so far from being disturbed there that the 
C'hri.stmas of 1833 was the first for twenty years during which martial 
law was not proclaimed in order to preserve the peace. Notwith- 
sUiuding protracted and strenuous opposition on the part of the 
government, tlie House of Commons passed a resolution against the 
c(«)tinuanco of the transitional system. 'W'hen this was done the 
local legislatures saw that the slaves would no longer work for the 
masters; they accordingly cut oft two years of the indentured 
apprenticeship, and gave freedom to the slaves in August 1838 
instead of 1840. 

The example of Great Britain was gradually followed by the 
other European states, and some American ones had already 
taken action of the same kind. The immediate emancipation 
of the slaves in the French colonie.4 was decreed by the provisional 
government of 1848. In 1858 it was enacted that every slave 
belonging to a Portuguese subject should be free- in twenty 
years from that date, a system of tutelage being established 
in the meantime. This law came into operation on the 29th 
of April 1878, and the status of slavery wa.s thenceforth illegal 
throughout the Portuguese possessions. The Dutch emanci¬ 
pated their slaves in 1863. Several of the Spanish American 
states, on declaring their independence, had adopted measures 
for the discontinuance of slavery within their limits. It was 
abolished by a decree of the Mexican republic on isth September 
1829. The government of Buenos Aires enacted that all children 
born to slaves after the 31st of January 1813 should be free; 
and in Colombia it was provided that those bom after the i6th 
of July 1821 should be liberated on attaining their eighteenth 
year. 

Three of the most important slave systems still remained 
in which no steps towards emancipation had been taken—those 
of the Southern United States, of Cuba and of Brazil. 

Slavery was far from being approved in principle by the most 
eminent of the fathers of the American Union. Washington in 
his will provided for the emancipation of his own 
slaves; he said to Jefferson that it was “among 
his first wishes to see some plan adopted by which 
slavery in his country might be abolished by law,” and again he 
wrote that to this subject his own suffrage should never be 
wanting. John Adams declared his abhorrence of the practice 
of slaveholding, and said that “ every measure of prudence ought 
to be assumed for the eventual total extirpation of slavery from 
the United States.” Franklin’s opinions we have already 
indicated; and Madison, Hamilton, and Patrick Henry all 
reprobated the principle of the system. Jefferson declared in 
regard to slavery, “ I tremble for my country when I reflect 
that God is just.” The last-named statesman, at the first 
continental congress after the evacuation by the British forces, 
proposed a draft ordinance (March ist 1784) for the government 
of the North-west Territory, in which it was provided that “ after 
the year 1800 there shall be neither slavery nor involuntary 
servitude in any of Ae said states, otherwise than in punish¬ 
ment of crime.” This proviso, however, was lost; but in the 
Ordinance of 1787 (13 July) for the government of the territory 


of thf United States north-west of the Ohio river, which was 
introduced by Nathan Dbne and probably drafted by Manasseh 
Cutler, slavery was forbidden in the Territory. At the con¬ 
vention of Philadelphia in 1787, where the constitution 
was settled, the sentiments of the framers were against 
slavery; but South Carolina and Georgia insisted on its 
recognition as a condition of llieir joining the Union, and 
even an engagement for the mutual rendition of fugitive slaves 
was enjbodied in the federal pact. The words “ slave ” and 
“ slavery ” were, however, excluded from the constitution, 
“ because,” as Madison says, “ they did not choose to admit 
the right of property in man ” in direct terms ; and it was at 
the same lime provided that Congress might interdict the foreign 
slave trade after the expiration of twenty years. It must not m 
forgotten that either before or soon after the fonnation of the 
Union the Northern States—beginning with Vermont in 1777, 
and ending with New Jersey in 1804—either abolished slavety 
or adopted measures to effect its gradual abolition within their 
boundaries. But the principal operation of (at least) the latter 
change was simply to transfer Northern slaves to Southern 
markets. 

We cannot follow in detail the several steps by which the slave 
power for a long time persistently increased its influence in the 
Union. The acquisition of Louisiana in 1803, whidi ga\e 
a new field for the growth of the slave power, though -not made 
in its interest, the Missouri compromise (1820), the annexation of 
Texas (1845), the Fugitive Slave Law( 1850), the Kansas-Ncbraska 
bill (1854), the Dred Scott decision (1857), the attempts to 
acquire Cuba (especiallyin 1854) and to reopen the foreign slave 
trade (1859-1860), were the principal steps—only some of them 
successful—in its career of aggression. >■ They roused a deter¬ 
mined spirit of opposition, founded on deep-seated convictions. 
The pioneer of the more recent abolitionist movement was 
Benjamin Lundy (1789-1839). He was followed by William 
Lloyd Garrison (1805-1879), Elijah P. Lovejoy (1802-1837)— 
a martyr, if ever there was one—Wendell Phillips, Qiarles 
Sumner, John Brown (b. 1800, hanged 1859), all of whom were 
in their several ways leading apostles or promoters of the cause. 
The best intellect of America outside the region of practical 
politics has been on the anti-slavery side. William E. Channing, 
R. W. Emerson, the poets Bryant, Longfellow, pre-eminently 
Whittier and Whitman, have spoken on this theme with no 
uncertain sound. The South, and its partisans in the North, 
made desperate efforts to prevent the free expression of opinion 
respecting the institution, and even the Qiristian churches in the 
slave states used their influence in favour of the maintenance of 
slavciy. But in spite of every such effort opinion steadily grew. 
Public sentiment in the North was deeply stirred by the Unde 
Tom’s Cabin (1852) of Mrs Harriet Beecher Stowe, which, as 
Senior said, under ^e disguise of a novel was really a pamphlet 
against the Fugitive Slave Law. It gradually became apparent 
that the question could not be settled without an armed conflict. 
The designation of Abraham Lincoln as president in November 
i860 was the signal for the rising of the South. The North at 
first took ams simply to maintain the Union; but the far¬ 
sighted politicians from the first, and soon the whole nation, saw 
timt the real issue was the continued existence or the total 
abolition of slavery. (See United States.) 

Tile war was practically closed by the surrender at Appomattox 
(9th April 186^5), but ab-eady in 1862 slavery in the Territories 
had bMn abolished by Congress ; on the 2and of September of 
the same year Lincoln had issued the preliminary emancipation 
proclamation, followed on the ist of January 1863 by the eman¬ 
cipation of all slaves in the states in arms against the Union; 
and in December 1865 a constitutional amendment was ratified 
abolishing and for ever prohibiting siaveiy throughout the 
United States. 

The Spanish slave code, promulgated in 1789, is admitted on 
all bands to have been very humane in its character; and, to con¬ 
sequence of this, after Trinidad had become an English - ^ 
pouession, the anti-davery party resisted—and success- *'■■■• 
fully—tile attempt of the pUtnters (i8it) to have the Spanish thw 
in that Island replaced by tlM British. But notwithstanding tiiis 
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inijldaess of the code, its provisions were habitually and glilringly 
vio^t^ in the colonies of Spain, and in puba particulaiiy the con¬ 
ditions of slavery were very bad. The slave population of the island 
was .estimated in 1799 at 84,000; in 1817 at 179,000; in r8*7 at 
380,000 ; and in 1843 at 430,000. An act waj passed by the Spanish 
leguilature in 1870, providing that every slave who hod then passed, 
or should thereafter pass, the age of sixty should be at once free, and 
that all yet unborn children of slaves should also be free. The latter, 
however, were to be maintained at the expense of the proprietors 
up to their eighteenth year, and during ttot time to bo kept, as 
apprentices, to such work as was .suitable for their age. This was 
kiiown as the Moret Law, having been carried through the house of 
representatives by Scflor Moret y in-endergast, then minister for the 
colonies. By the census of 18O7 tiiere was in Cuba a total popula¬ 
tion of 1,370,311 persons, of whom 704,750 were whites and 005,401 
black or coloured ; and of the latter number 325,938 were free and 
were slaves. In 1873 tlie Cubans roughly estimated the 
population at 1,500,000 -of wlioin 500,000, or one-third, were 
slaves. Mr Crowe, con.sul-general in the island, in 1885, stated tliat 
“ the institution was rapidly dying,- -that in a year, or at most 
two, slavery, even in its then mild lorm, would be extinct." 

There was a convention between Great Bntain and Brazil in 


1820 for the abolition ol the slave trade, but it was habitue.Ily 
BnMU violated in spite of tlie Enghsli cruisers. In 1S30 the 
trallic was declared piracy by tlie emperor of Brazil. 
England asserted by the Aberdism Act (1845) the rigid ol seizing 
suspected craft in Brazilian waters. Yet by the connivance of the 
local administrative authorities 54,000 Africans continued to be 
annuidly imjiorted. In 1850 the trade is said to have been decisively 
put down. The planters and mine proprietors cried out against this 
as a nationai calamity. The closing of the tral'lic made the labour 
of the slaves more severe, and led to the employment on the planta¬ 
tions of many who before had been engaged in domestic work ; Imt 
the slavery of Brazil has always been lighter than that of the United 
States. On 28th September 1871 the Brazilian chambers decreed 
that slavery should lie abolished tliroiighout tlie empire. Though 
existing slaves were to remain slaves still, with the exception of 
those possessed by the government, wlio were liberated by the act, 
facilities for emancipation were given; and it was provided that 
all cliildroii born of female slaves after the day on which the law 
passed sliould be free. They wore, however, bound to serve the 
owners of their mothers for a term of 21 years. A clause was in¬ 
serted to the eflect that a certain sum should be annually sol aside 
from fines to aid each province in emancipating slaves by purchase. 
Seven years before the passing of this act the cmiicror, whose iniluciice 
had always been exerted in favour of freedom, had liberated his 
private slaves, and many Brazilians after 1871 followed his example. 
Eiiially, in 1888 the cliamlxirs decreed the total auolition of slavery, 
some 700,000 persons being accordingly freed. 

in the colonies of more than one European country, after the 
prohibition of Uie slave trade, attempts were maite to replace it 
Dhmittd system ol importing labourers of the inferior races 
under contracts for a somewhat lengthened term; anti 
Initf*. ®‘“Veral instances found to degenerate into a 

sort of legalized slave traffic. About 1867 we began to 
hear of a system of this kind which was in operation between the 
South Sea Islauds and New Caledonia and tlie white setliemeuts m 
Fiji. It seems to have begun in really voluntary agreements; but 
for those the utis runulous greed of the traders soon Substituted 
methods of fraud and violence. The natives were decoyed into the 
labour ships under false pretences, and then detained by force; or 
they were seized on slmre or in tlieir canoes and carried on board. 
The nature of the engagements to go and work on the plantations 
was not fully explained to them, and they were hired for periods 
exceeding the legal term. The area of this trade was ere long 
iurthor extended. In 1884 attention was drawn in a special degree 
to the Queensland traffic in Pacific Islanders by the " Hopeful" 
trials, and a government commission was appointed to inquire into 
the methbds followed by labour ships ia recruiting the natives of 
New Guinea, the Louisiade ArchifieUigo, and the D'Entrecasteaux 
group efi islands. The result of the investigations, during which 
nearly five hundred witnesses wore exsmiped, was the disclosure of 
a sysbim which ia tresehery and atrocity was little inferior to the 
old African .slaVc tipaae. Tneso shameful deeds made the isUuiders 
regard it as a cln'ty 'to avenge thrar wrongs on any white men they 
could entice upon their shores. The bishcm of Melanesia, John 
Coleridge Puttesqq, feU a victim to this retaliation on the island of 
Nukipu ^otl^ Septemb^ 1871, 

We hayq sefin that tb? last vestiges of the njpnstrpus anpmaly 
of modern ccdpnial slavery are, disappearing trom ajl civilized 
states and their foreign posse^jons. It now remains to consider 
the slaveiy of primitive origin which has existed within reepnt 
times, or continue? to exist, outside of the Western world- 

In Russia, a country which had not the same historical ante¬ 
cedents with the Western nations, properly so oailed, and which is 
in fact more correctly classed as Eastern, wiiiist slavery had dis¬ 
appeared. serfdom was in force down to onr own days. The rural 
P9Pnlation of that cunntry,; at tlie .earliest period accessible to 


our mqumes, cousisted of (t) slaves, (z) free agricultural labourers, 
and (3) peasants proper, who were small farmers or cottiers and 
members of a commune. Thosourcesof slavery were there, „ 
as elsewhere, capture in war, voluntary sale by poor B mla u 
freemen Of themselves, sale of insolvent debtors, and the •s™’®* 
action of the law in certain criminal cases. In the i8th century we 
find the distinction between the three ckcsses named above efmeed 
and all of them merged in the class of serfs, who were the property 
either of the landed proprietors or of the state. They were not even 
adscripti glebae, though forbidden to migrate ; an imperial ukase of 
1721 says," the proprietors sell their pensants and domestic servants, 
not even in families, but one by one, like cattle." This practice, at 
first tacitly sanctioned by the government, which received dues on 
the sales, was at length formally recognized by several imperial 
ukases. Feler the Great imposed a poll-tax on all the members of 
the rural population, making the proprietors responsible for the 
tax cliargod on their serfs ; and the " free wandering people " who 
were not wilhng to enter the army were required to settle on the 
land either as members of a commune or .as serfs of some proprietor. 
The system of serfdom attained its fullest development in the reign 
of Catherine II. The serfs were bought, sold, and given in presents, 
sometimes with the land, sometimes without it, sometimes in families 
and sometimes individually, sale by public auction being alone for¬ 
bidden, as " unbecoming in a European state." The proprietors 
could transport without trial their unruly serfs to Silwria or send 
them to the mines for life, and those who presented complaints against 
their masters were punished with the knout and condemned to the 
mines. The first symptoms of a reaction appear ia the reign ot 
Paul (1796-1801). He issued an ukase tlwt the serfs should not Iw 
forced to work for their roasters more than three days in each week. 
There were several feeble attempts at further reform, and even 
abortive projects of emancipation, from the commencement ol the 
19th century. But no decisive measures were taken before the 
accession of Alexander II. (1855). That emperor, after the Crimean 
War, created a secret committee composed ol tiie great officers ot 
state, tailed the chief committee lor peasant affairs, to study the 
subject of .serf-emancipation. Of this body the grand-duke Con¬ 
stantine was an energetic member. To accelerate the proceedings 
of the committee advantage was taken of the following incident. 
In the IjUiuariiun provinces Uie relations ol the masters and serfs 
were regulated in tlie time ol Nieholus by wliat were called in¬ 
ventories. The nobles, dissatisfied with the.se, now sought to have 
them revised. The government inteqireted the appUcation as im¬ 
plying a wish for tlie abolition of serfdom, and issued a rescript 
authorizing tlie formation of commiUocs to prepare definite pro¬ 
posals for a gradual emaiicipatiou. A circular was soon after sent 
to the governors and marshaL of tlie nobility all over Russia proper, 
informing them of this desire of the Lithuanian nobles, and setting 
out the fundamental principles which should be observed " if tlie 
nobles of the provinces should express a similar desire." Public 
ophiion strongly favoured the projected reform; and even the masters 
who were opposed to it saw that, il tlie operation became necessary, 
it would be more safely for their intereats intrusted to tlje nobles 
than to the bureaucracy. Accordingly during 1858 a committee 
was created in nearly every province in which swdom existed. 
From the schemes prepared by these committees, a general plan had 
to be elaborated, and the government appointed a special imperial 
commission for tliis purpose. The plan was formed, and, in spite of 
some oppo.sition from the nobles, which was suppressed, it became 
law, ana serfdom was abolished (igtli February = 3rd March 1861). 
(See Russia.) The total number of serfs belonging to proprietors 
at the tirae'oi the cmaneipation was 21,625,609, of whom 2o,t58,23i 
were peasant serfs and 1467,378 domestic serfs. This number does 
not include the state serfs, who formed about one-lialf of the rural 
population. Their position had been better, as a rule, than that of 
the serfs on wvatc estates; it might indeed, Mr (aitf^ards Sir) 
R. D, M. Wujlape says, be ipgiirdeci as " an mtennediate position 
between serfage and freedam." Amongst them were the serfa on the 
lands formerly belonging to the church, which Iiad been secularized 
and trfmsformed mto state demesnes by Catherine II. 'There were 
also serfs op the apanage.s affected to the use of the iinpe^l family; 
thpse amounted to nearly three and a half millions. Thus Iw the 
law Of 1861 more than forty millions of setfs wgre emancipated. 

Tlie slavery of tile'Mahoaimedan East is usually not me slavery 
of the field but of the household. The slave is a member of the 


Mafion- 


family, and is trepfed witti tenderness.and affection. Thp 
Koran breatljcs^a qopsjderate and kin^y spirit tejyards 

the class, and fencourimes manumission. Tnechlldofasffive ,_ 

girl by her master is born ffee, and the mother is uSiKaly 
raised to be a free wife. The traffic In slaves lias been repeatedly 
declared.by tlic Ottqmun to bg iUpgal throughout its dominions, 

and a lajv for it? suppre^im uras nuhlish^ in 1,889,. but it cauoq? be 


said to be extinct, qwli^'to hnd too.'often the eompdelty 

of the government of&cuut. Si 'Eg^t' it has practibidly ditd out 
In the days of tire colonial alaiw trade Its African , centre was the 
region about thg mouflis of the rivgm ijlalabar and Bpquy, whither 
the captiye heroes wcfe brought from *«|at digtahqee 
in the Interior. As many’ ^lave^ 'Claitaon tell?. uS, Ciulib nwic*. 
annually from tiiis part of the eoust as from all the W»t ot Africa 
-hesides. The prificipaLcent^.ftom.whiehtlfo ?uplif)r foasiiucffished 
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to Egypt, Turkey, Aiatna, and Psista-weie time in number, (i) The 
central Sudan appeared to bo one vast huntum-gruund. Captives 
were brought tliunce to the slave market oi Kum in Burnu, where, 
after being bought by dealers, they were, to the number of about 
10,000 annually, marched across the Sahara to Murzuk in Fezzan, 
from udiich place they were distributed to the nortiuim and eastern 
Mediterranean coasts. Their sufferings on the route were dreadful; 
many succumbed and were abandoned. Rohlfs informs us that 
" any one who did uot know the way " by which tiic caravans passed 
" would only have to follow the bones which lie right and left of 
the track.” Negroes wero-also brougltt to Morocco from the Western 
Sudan and from Timbuktu. The centre of the tradic in Morocco 
was Sidi Hamed ibii Musa, seven days' jouriiey south of Mogador, 
where a great yearly fair was held. The slaves were forwarded 
tlience in gangs to different towns, cspociaUy to Marrakesh, Fez 
and Mequinez. About 4000 were thus annually imported, and an 
ad valorem duty was levied by the sultan, which produced about 
^4»oo of aiuiuat revenue. The control now exercised by tlie French 
over the greater part-of the western Sudan has deprived Morocco 
of its chief sources of supply. Slavery, however, still flourishes in 
that empire, (z) The basin of the Upper Nile, exteuding to the 
great lakes, was another region uilested by the slave trade; tlie 
slaves were either smuggled into Egypt or sent W the Red Sea to 
Turkey. The khedivc Lsmail in i86y appointed Sir Samuel ^ker 
to the command of a large force with wliich he was " to strike a 
direct blow at the slave trade in its distant nest." The work begun 
by him was continued by Colonel C. G. Gordon (1874 to iS/y), but 
under the Madlu and tlie Khalila the slave trade was revived. Since 
the reconquest of the eastern Sudan by an Anglo-Egyptian force in 
1808 effective measures have been taken to suppress slave raiding 
and as far as possible slavery itself. The conquest of the central 
Sudan states bv France—completed in 1910 by the subjugation of 
■ Wadai—lias practically ended the caravan trade in slaves across the 
Sahara, (j) There was for long a slave trade from the Portuguese 
possessions on the East African coast, llie stream of supply came 
mainly from the soutlieru Nyasa disliicts by three or four routes to 
Ibo, Mozambique, Augoche and Quiliinane. Madagascar and the 
Comoro Islands obtamed must of their slaves from the Mozambique 
coast. It was believed in i86z that about 19,000 passed every year 
from the Nyasa regions to Zanzibar, whence Large supplies were 
drawn for the markets of Arabia and Persia up to 1873. The mission 
of Sir Bartle Frere to the sultan of Zanzibar m 1873 brought about a 
treaty for the suppression of tlie slave trade, it is said tl^t, whereas 
10,000 slaves formerly passed the southern end of the Nyasa every 
year, in 1876 not more than 38 were known to have been conveyed 
by that route. Ueutunant O'Neill, British consul at Mozambique, 
writing in 1880, fixed at about 3000 the number then annually ex¬ 
ported from the coast between the livers Rovunia and Zambesi. 
Witii the estabhshmeut of a British protectorate at ZanziUor, and 
of British and German protectorates on the mainland of East Africa 
and in the region of the head-waters of thu Nile, the East African 
slave trade received its death-blow. Slavery itself lias b^n abohshed 
in the Zanzibar, British, German and Portuguese dominion!'., and had 
ceased in Madagascar even before its conquest by the French. The 
complete control of the seaboard by European powers has rendered 
the smuggling of slaves to Arabia and Persia a difficult and dangemus 
occupation. 

A new era was opened up by the discovery of the course of the 
Congo by H. M. Stanley, the founding of the Congo Free State by 
Leopold II. of Belgium and the partition of the greater pint of 
Africa betv/een various European powers. Though the history of 
the Congo Free State affords a painful contrast to the philanthropic 
professions of its founder, in otlier parts of the continent the establuh- 
ment of protectorates by Great Britain, France and Germany was 
followed by strenuous, and largely successful, efforts to put down 
slave raiding. In parts where European authority remained weak, 
as in the hinterland of the Portuguese province ot Angola and the 
adjacent regions of Central Africa, native potentates continued to 
raid their neighbours, and from this region many labourers were 
(up to 1910) forcibly taken to work on the cocoa plantation in St 
Thomas (?.».). With the accession of Albert I. to the Belgian 
throne in 1909 a serious endeavour was made to improve the ^te 
of affairs in the Congo. At the dose of the first decade of the aoth 
century it might be said that over the greater part of Africa slave 
raiding was a thing of the past. 

Clarkson first, and Buxton afterwards, whilst they urged all 
other means for the suppression or discouragement of the skrvo 
trade and slaveiy, saw clears that the only thoroughly effectual 
method would vb the dcvelepznent' of- legitimate commerce in 
Africa itself. When Buxton publilihed in 1840 his book entitleU 
The Slave Trade and its Remedy, tiffs was the remedy he contem¬ 
plated. The anfortanate Niger expaditiaa of 1841 was directed to 
aimilar ends; and it has been mocaaodiiaoie felt-by all who were 
interested in the subject that here lies the radical solution of the 
great problem. It was for some time thought that’ from Sierra 
Leone as a centre industry and civilization might be diftoled amongst 
the nations of the contiMot; aiidiln!ifiz3 ''ttae aokmyijwiifohiBii^ 
become the independent npuUic) Ot leberia-had bem founded by 
Ai^cans with a similar, object; but in neither cage have theec 
expectations' been add^dately fulfilled. 


BtiuoouAPHV.—On tifo-advetal "branches of flie sutiject of elavety 
a T) fl serfdom y ay bQ obtained from Uic foHo'wiiig worksi^— 

On Ancient Slavery: H. Wallon, Histoire dc 1 ‘esctav<Kd ddns 
VantiquiU (3 vols., 1847 ; and ed., I? 79 ) I -A- Boeckb, FvbUc Etonamy 
of .dfsmw, Eng. trans«by G. ComewaU Lewis (i8aB ; end ed., (84a)'; 
William Blair, Inquiry into the Stott of Slavery among the Mqtnane, 
from Ms Earliest JEeriod to the EstaUsshinenl of the Lombards in Italy 
{183.8); Bureau de la Malle, £conomie,palitique des Romaim (2 vola., 
1840); M. Ttoplong, De r influence du ChriStianisme sur le droit 
civil des Remains (end ed., 1855); Ebcling, Dse SMaverei von dm 
(Utesten Zeitm bis auf die (iegmuiart (PadoTbom, 1889); W. W. 
Buckland, The Roman Lauxif Slavery {Cainbtulge,t909)', A.Calderini, 
La Manomissione dei liberti in (Irecia (Milan, 1908). 

On Medieval Slavery and Serfdom : G. Humbert,article" Colonat' 
in the Dictionnaire des antiquitis grecques et romaines of Darowberg 
and Saglio; J. Yanoski, De I'abolition de Vesetavage anden sw 
moyen Age et de sa transforrruttion «» serviMe the la gUbe (Walton 
and Yanoski had jointly composed a memoir to competo for a prize 
offered by the Academy of Moral and Political Sciences^ in f 837 I 
Wallen’s portion of the memoir became the foundation of ^ Histoire 
de I'oietavage dans I'antiquitt above mentioned ; Yanoski's part, tiie 
expansion of wliich was prevented by Ids early death, was posthu¬ 
mously published in 18O0; it is no more tlion a sught sketchl; 
Benjamin Gufcrard, Proligomtnes au Pulyptyque iTlrnmon (1844); 
Fustel de Conlanges, Histoire des instituhons potitiques de I'ancienne 
France (end -ed., 1877), and Recherches siw quelques proUimes 
d'histoire (1883) (the latter work ooutains an admirable discussion 
of the whole subject of the cotonafus, founded throughout on the 
original texts); Stubbs, Constitutional History Of England (3 vols., 
1874-1878). On the Colonial Slave 'I'rade and Slavery : Woshingtlm 
Irving, Ltfe and Voyages of Christopher Colundmo (iSeB),- Sevesal 
times reprinted; Arthur Helps, Life of Las Casas (1808); Bry^ 
Edwards, History, Civil and Commercial, of the British W rsl Indies 
(1793 ; 5tb ed. m 5 voLs., 1819); Thomas Clarkson, History of the 
Rise, Progress, and Accomplishment of the Abolition of the Afntun 
Slave Trade by the British Parliament (e vols., 1808); T. Fowell 
Buxton, African Slave Trade (end ed., 183,8), and The Remedy, a 
Sequel {iSqo) ; Memoirs of Sir T. F. Buxton, edited by Ids son 
Cliarles Buxton (3rd ed., 1849). On North American Slavey: G. M. 
Stroud, Laws relating to Slavery in Amerira (end ed., 1W6): H. 
Greeley, The American Conflict (1865): John E. Caimet, Tho Slave 
Power, its Character, Career, ana Probable Deeigyie {i8be; end ed., 
18(13); H. Wilson, History of the Rise and Fall of the Slave Power in 
America (Boston, 187*); Johns Hopkins Onitersily Studies in 
Historical and Political Science (Baltimore, 1889-190*); Du Btiis, 
Suppression of the African Slave Trade to the United States (New 
York, 1896); Merriam, The Negro and the Nation (New York, 1906) ; 
Sir H. H. Johnston, The Negro »» the New World (London, 1910); 
Ballagh, A History of Slavery in Virginia (Baltimore, 1902); B. B. 
Munfoi'd, Virginia's Attitude toward Slavery (London, 1909), and A. 
Johnston, History of American Politics (New York, 4th ed., 1898); 
H. E. von Holst, The Constitutional and Political History of the 
United SMes (Cliicago, 1899). On Brazilian; Fletcher and Kidder, 
Brasil and the Brasilians (9th ed,, 1879). On Russian Serfdom; 
D. Mackenzie Wallace, (1877). For the African slave trade, 

and Egyptian and Turkish slavery, the IsmaHiu of Sir S. Baker, the 
writings of Lfvingstone, and the biographies of Gordon may be 
consulted, besides the .many documents on these subjects published 
by the British and Foreign Anti-Slavery Society. There ate two 
volumes by A. Tounnagne, entitleU respectively Histoire de I'esclaOage 
ancien et moderne (iSMj and HisienH du'seriate ancien ot moSono 
(1879), which bring together many facts lolati^ to slavery and 
serfdom; but they are somewhat loose and uncritical; the author, 
too, repeats himsiiif much, and dwells on many tidies scaroete if. at 
all connected with his main tiiemes; sec also ft. 1. Nicbocr, ShteMy 
as an Industrial'.System (Tike Hague, W. Hi Smith, Politieal 

History of Slavery (London, 1903). ThetiiigertasKl-most philosophi¬ 
cal views on slavery generally will be found in Hume's essay ''On 
the Populousness of Antient Nations,” and in Comte's Philosopkie 
positive, veil, v., and Politique positive, vwl. iff. For itS CCiifiomic 
effects, when it is regarded as an orguniznflOB'iff'lalxmr, reference 
may be had to Smith's VVeaOh 'of Noriont, book 1 iff; chap, ej L S. 
MiU's Politieal Economy, book u. chap 3, and J. £. Cairnei's Slave 
Power, chap. a. (J. K. I.; X.) 

SLAVOno, 0M>.‘ 1» the article Slats (undw Languages) will 
be found a fedrly oempleteBccount of Old SlaveMC in its firlst f onti, 
as it is taken as repiesenting, save ifor<a few pe8»lianties notidtd 
in th^ J)I«6B, the -PrOtoiSlavonic. The reasuna'are there^giwen 
for belfevJffg'ft'to hef tlfe dialect of Sl*v»'settled sontetthei'e 
between Tbesstilonica and amf tepresented now 

by the'Bulgarians and MaeediMiiaiiM 

AfUT'the language had beetvftxeiddiy the etiglAhi tbutslations 
of the New Testainem and'lAiber Chnrdi botdtfe it* was'Ao more 
oomfoiously adapted to th^'dialeiecs «f fbetitBriKHAf peoples/but 
was used equ^y among' the'Ofeats '('U(tibse<'bd(ilm wens'actdtii- 
nodated i»>4he'RenttiWMse''antfiWtditettdn{Qla|giHlttCe^,^Ses<bk aMd 
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Ruraians. These insensibly altered them to make the Vords 
easier and aiiowed tlieir native languages M show through; and 
the same was the case with the Bulgarians, whose language soon 
began to lose some of the characteristic^ of O.S. Hence our 
earliest MSS. already show departure from the norm which can 
be established by comparison; about a dozen (8 Glagolitic) 
MSS. and fragments afford trustworthy material dating from 
the loth and i ith centuries, but even then the S. Slavs were weak 
in distinguishing i and y, the Russians mixed up q with u, f 
with ja and so on; but in the actual texts great conservatism 
prevailed, whereas any additions, such as colophons or marks of 
ownership, betray the dialect of the writer more clearly, and such 
scraps and a few deeds are our earliest authorities for Servian 
and Russian. But the Church language as insensibly modified 
continued to be the literary language of Croatia until the i6th 
century, of Russia until 1700, and of Bulgaria, Servia and 
Rumania until the early part of the rpth century, and is still 
the litu^ical language of Dalmatia, the Balkans, Russia and the 
Ruthenian Uniates. 

Its literature y/as enriched in the second generation by the 
works of Clcnicnt, bishop of Ochrida, and John, exarch of Bulgaria, 
and other writers of the time of Tsar Simeon, but it is almost all 
Mclesiastical in character. Perhaps the most interesting book 
in Church Slavonic is the Russian chronicle, but that has many 
old Russian fomw. Otherwise certain translations of Greek 
Apocrypha are of importance, especially when the Greek original 
is lost, e.g. the Book of Enoch; other Apocrypha in Church 
Slavonic are said to have been written by Jeremias, a Bogomil 
priest, but they are probably derived from Eastern sources. The 
Slavonic text of the Bible is not of importance for textual 
criticism, as the translation was made late, and even so has never 
been studied from that point of view. The whole Bible was not 
finished till the isth century, some of the less necessary books 
being translated from the Vulgate. 

SLAVS. Judged by the language test, and no other is readily 
available, the Slavs are the most numerous race in Europe, 
amounting to some 140,000,000 souls. Outside Europe there 
are the Russians in Siberia, a mere extension of the main body, 
and a large number of emigrants settled in America, where, 
however, although most of the nationalities have their own 
newspapers, the second generation of immigrants tends to be 
assimilated. 

Divistons and Distribution. — Tlie Slavs are divided geo¬ 
graphically iiito tiiree main groups. Eastern, North-Western and 
Southern; linguistically also the same division is convenient. 

The Russians stand by themselves as the Eastern group. 
They hold all the East European plain from the 27th meridian 
to the Urals, the Finnish smd Tatar tribes making up but a smalt 
proportion of the population: beyond these limits to the east 
they stretch into central Siberia and thence in narrow bands 
along the rivers all the way to the Pacific; on the west the 
Ruthenians (?.».) of Galicia form a wedge between the Poles and 
the Magyars and almost touch the 20th meridian. Ite Russians 
must number 100,000,000. 

The North-Western group indudes the Poles, about 15,000,000, 
in the basin of the Vistula; the Kashubes (?.».), about 200,000, 
on the coast north-west of Danzig; the High and Low Sorbs 
( q . v .) or Wends in Lusatm, 180,000 Slavs completely sur¬ 
rounded by Germans; the Oechs (Czech, q . v .) in the square of 
Bohemia, making up with their eastern neighbours, the Moravians, 
a . people of 6,000,000 in northern Austria surrounded on tiiree 
sides by Germans. In the north of Hungary, coimecting up 
Ruthenians, Poles and Moravians, but most dosely akin to the 
latter, are 2,500,000 Slovaks ( q . v .). With the Sorbs, Poles and 
Kashubes are to be classed the now teutonized Slavs of central 
Germany, who once stretched as far to the north-west as Riigen 
and Holstein and to the south-west to the Saale, They are gener¬ 
ally called Polabs (9.p.),or Slavson the Elbe,as their last survivors 
were found on that river in the eastern comer of Hanover. 

The Souttem Slavs, Slovenes ( q . v .), Serbo-Croats (see Servia) 
and Bulgarians (see Boloaria), are cut off from the main body 
by the Germans of Austria proper and the Magyars, both 


of whom occupy soil once Slavonic, and have absorbed mudi 
Slavonic blood, and by the Rumanians of Transylvania and the 
Lower Danube, who represent the original Dacians romanized. 
These Slavs occupy the main mass of the Balkan Peninsula 
downwards from the Julian Alps and the line of the Muhr, 
Drave and Danube. North of this all three races have consider¬ 
able settlements in southern Hungai^. Their southern boundary 
is very ill-defined, various nationalities being closely intermingled. 

To the south-west the Slavs march with the Albanians, to the 
south-east with the Turks, and to the south and along the Aegean 
coasts they have the Greeks as neighbours. 

Although the Southern Slavs fall into these three divisions, 
linguistically ^e separation is not sharp, nor does it coincide 
with the political frontiers. Roughly spewing, the eastern half 
of the peninsula is held by the Bulgarians, some 5,000,000 in 
number, the western half by the Serbo-Croats, of whom there 
must about 8,000,000. This is the most divided of the 
Slavonic races; its members profess three forms of religion and 
use three alpha^ts—the Serbs and Bosnians being mo.stly 
Orthodox and using the Cyrillic alphabet, but including many 
Mussulmans; the Croats being Roman Catholics, writing with 
Latin letters; and the Dalmatians also Roman Catholics, but 
using, some of them, the ancient Glagolitic script for their 
Slavonic liturgy. The language also f^s into three dialects 
independent of the religions, and across all these lines run the 
frontiers of the political divisions!—^the kingdom of Servia (more 
correctly written Serbia); the kingdom of Montenegro; the 
Turkish provinces of Old Servia and Novibazar, .still in Turkish 
hands; tiiose of Bosnia and Herzegovina, annexed by Austria ; 
the coast-line and islands of Istria and Dalmatia, which also form 
part of Austria; and the kingdom of Croatia, which is included 
in the dominion of Hungary, to say nothing of outlying colonies 
in Hungary itself and in Italy. In the extreme north-west, in 
Camiola, in the southern parts of Styria and Carinthia, and over 
the Italian border in the province of Udine and the Vale of 
Resia live the Slovenes, something under 1,500,000, much divided 
dialectically. Between the Slovenes and the Croats there are 
transition dialects,and about 1840there was an attempt (Illyrism) 
to establish a common literary language. In Macedonia and along 
the border are special varieties of Bulgarian, some of which ' 
approach Servian. Akin to the Macedonians were the Slavs, who 
once occupied the whole of Greece and left traces in the place- 
names, though they long ago disappeared among 1h6 older 
population. Akin to the Slovenes were the old inhabitants of 
Austria and south-west Hungaiy before the intrusion of the 
Germans and Magyars. 

History .—^This distribution of the Slavs can be accounted for 
historically. In spite of traditions (e.g. the first Russian chronicle 
of Pseudo-Nestor)which bring them from the basin of the Danube, 
most evidence goes to show that when they formed one people 
they were settled to the north-east of the Carpathians in the basins 
of the Vistula, Pripet and Upper Dn&tr (Dniester). To the 
N. they had their nearest relatives, the ancestors of the Baltic 
tribes, Prussians, Lithuanians and Letts; to the E. Finns; to the 
S.E. the Iranian population of the Steppes of Scythia (q.v.); 
to the S.W., on the other side of the Oirpathians, various Thracian 
tribes; to the N.W. the Germans; between the Germans and 
ThraciMS they seem to have had some contact with the Celts, 
but this was not the first state of things, as the Illyrians, Greeks > 
and Italians probably came between. This location, arrived 
at by a comparison of the fragmentary accounts of Slavonic 
migmtions and their distribution in historic time, is confiirod 
by its agreement with the place taken by the Slavonic language 
among 3 ie other Indo-European languages (see betow), and by 
what we know of the place-names of eastern Europe, in that for 
this area they seem exclusively Slavonic, outside it the oldest 
names belong to other languo^.- The archaeological evidence 
is not yet cleared up, as, for the period we have to consider, 
the late neolithic and early bronze age, the region above defined 
is divided betwewi three different cultures, represented by the 
fields of urns in Lusatia and Silesui, cist graves with cremation in 
Poland, and the poor and little-known graves of riie Ihi^r 
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(Dnieper) basin. This variety may to some extent be due to the 
various cultural influences to which the same race was exposed, 
the western division lying on the route between the Baltic and 
Mediterranean, the centrd being quite inaccessible, the eastern 
part in time showing in its graves the influence of the Steppe 
people and the Greek colonies in Scythia. There is a gradual 
transition to cemeteries with Roman objects which shade off 
into such as are certainly Slavonic. 

The physical type of the Slavs is not sufficiently clear to help 
in throwing light upon the past of the race. Most of the modem 
Slavs are rather short-headed, the Balkan Slavs being tall and 
dark, those of central Europe dark and of medium height, the 
Russians on the whole rather short though the White and Little 
Russians are of medium height; in complexion the southern 
Russians are dark, the northern light, but with less decided 
colour than fair western Europeans. In spite of the prevalent 
brachycephaly of the modern Slavs, measurements of skulls from 
cemeteries and ancient graves which are certainly Slavonic have 
shown, against all exfwctation, that the farther back we go the 
greater is the proportion of long heads, and the race appears to 
have been originally dolichocephalic and osteologically indis¬ 
tinguishable from its German, Baltic and Finnish neighbours. 
In its present seats it must have assimilated foreign elements, 
German and Celtic in central Europe, Finnish and Turkish in 
Great and Little Russia, all these together with Thracian and 
Illyrian in the Balkans ; but how much the differences between 
the various Slavonic nations are due to admixture, how much 
to their new homes, has not been made clear. 

In spite of the vast area which the Slavs have occupied in 
historic times there is no rea.son to claim for them before the 
migrations a wider homeland than that above defined beyond 
the Carpathians; given favourable circumstances a nation 
multiplies so fast (e.g. the Anglo-Saxons in the last hundred and 
twenty years) that we can set no limits to the area that a com¬ 
paratively small race could cover in the course of four centuries. 
Therefore the mere necessity of providing them with ancestors 
.sufficiently numerous does not compel us to seek for the Slavs 
among any of the populous nations of the ancient world. Various 
investigators have .seen Slavs in Scythians, Sarmatians,Thracians, 
Illyrians, and in fact in almost all die barterous tribes which have 
been mentioned in the cast of Europe, but we can refer most of 
such tribes to their real affinities much better tlian the ancients, 
and at any rate we can be sure that none of these were Slavs. 

There is no evidence that the Slavs made any considerable 
migration from their first home until the ist century a.d. 
Their first Tran.scarpathian seat lay singularly remote from 
the knowledge of the Mediterranean peoples. Herodotus (iv. 17, 
51, 105) does .seem to mention the Slavs under the name of 
Neuri (?.».), at least the Neuri on the upper waters of the Dn&tr 
are in the right place for Slavs, and their lycanthropy suggests 
modem Slavonic superstitions ; so we are justified in equating 
Neuri and Slavs, though we have no direct statement of their 
identity. Other classical writers down to and including Strabo 
tell us nothing of eastern Europe beyond the immediate neigh¬ 
bourhood of the Euxine. 

Pliny (N.H. iv. 97) is the first to give the Slavs a name which 
can leave us in no doubt. He speaks of the Venedi (cf. Tacitus, 
Germania, 46, Veneli)-, Ptolemy (Geog. iii. 5. 7, 8) calls them 
Venedae and puts them along the Vistula and by the Venedic 
gulf, by which he seems to mean the Gulf of Danzig: he also 
speaks of the Venedic mountains to the south of the sources of 
the Vistula, that is, probably the northern Carpathians. The 
name Veriedae is clearly Wend, the name that the Germans have 
always applied to the Slavs. Its meaning is unknown. It has 
been the cause of much confusion because of the Armorican 
Veneti, the Paphlagonian Enetae, and above all the Enetae- 
Venetae at the head of the Adriatic. Enthusiasts have set all 
of these down as Slavs, and the last with some show of reason, 
as nowadays we have Slovenes just north of Venice. However, 
inscriptions in the Venetian language are sufficient to prove 
that it was not Skvonic. Other names in Ptolemy which almost 
certainly denote Slavonic tribes are the Veltae on the Baltic, 
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ancestors of the Wiltzi, a division of the Polabs (q.v.), the Sulam 
and the Saboci, whose name is a Slavonic translation of the 
Transmontani of another source. 

Unless we are to conjecture Stlavani for Ptolemy’s Stavani, or 
to insist on the resemblance of his Suobeni to .Slovene, the name 
Slav first occurs in Pseudo-Caesarius (Dialogues, ii. no; Migiie, 
P.G. xxxviii. 985, early 6th century), but the earliest definite 
account of them under that name is given by Jordanes (Getica, 
v. 34 , 35 , c- 55 ° A.D.): Dacia ... ad cororme speciem arduis 
Alpiims emunita, iuxta quorum sinistrum lotus, qm in aquUone 
vergit, ab ortu Vistulae fluminis per immensa spaiia Venetharum 
popuUisa natio consedit. Quorum nomina licet nunc per varias 
familias et loca muientur, prineipaliter tamen Sclaveni et Antes 
nominaniur. Sclaveni a civitate Novietunense (Noviodunum, 
Isakoa on the Danube Delta) . . . usque ad Danaslrum et in 
boream Viscla tenus commorantur . . . Antes vero, qui sunt 
eorum fortissimi, qua Ponticum mare curvatur a Danastro exten- 
duntur usque ad Danaprum ; cf. xxiii. 119, where these tribes are 
said to form part of the dominions of Hermanrich. Sclaveni, or 
something like it, has been the regular name for the Slavs from 
that day to this. The native form is Slovine; in some cases, 
e.g. in modem Russian under foreign influence, we have an a 
instead of the 0. The combination si was difficult to the Greeks 
and Romans and they inserted t, th or most commonly c, whidi 
continues to crop up. So too in Arabic Saqaliba, SaqUb. The 
name has been derived from slovo, a word, or slava, glory, either 
directly or through the -Slav which forms the second element m so 
many Slavonic proper names, but no explanation is satisfactory. 
The word “ slave ” and its cognates in most European languagM 
date from the time when the Germans supplied the slave-marki^ 
of Europe with Slavonic captives. The mane Antesyn find applied 
to the Eastern Slavs by Jordanes; it may be another form of 
Wend. Antae is used by Procopius (B.G. iii. 14). He likewise 
distinguishes them from the Sclaveni, but says that boffi sp^ 
the same language and both were fonMerly called Spori, which 
has been identifi^ with Serb, the racial name now surviving in 
Lusatia and Servia. Elsewhere he speaks of the measureless 
tribes of the Antae ; this appellation is used by the Byzantines 
until the middle of the 7th century. 

The sudden appearance in the 6th-century writers of definite 
names for the Slavs and their divisions means tlw.t by then the 
race had made itself familiar to the Graeco-Roman world, that 
it had spread well beyond its original narrow limits, and had 
some time before come into contact with civilisation. This may 
have been going on since the 1st century a.d., and evidence ci 
it has been seen in the southward movement of the Costoboci 
into northern Dacia (Ptolemy) and of ffie Carpi to the Danube 
(a.d. 200), but their Slavonic character is not established. A few 
ancient names on the Danube, notably that of the river Tsiema 
(Cema, black), have a Slavonic look, but a coincidence is quite 
possible. The gradual spread of the Slavs was masked by the 
wholesale migrations of the Goths, who for two centuries lorded 
it over the Slavs, at first on the Vistula and then in south Russia. 
We hear more of their movements because they were more 
immediately threatening for the Empire. In dealing with 
Ptolemy’s location of the Goths and Slavs we must regard the 
former as superimposed uiwn the latter and occupyii^ S>e same 
territories. This domination of the Goths was of enormous 
importance in the development of the Slavs. By this we may 
explain the presence of a large number of Germanic loan words 
common to all the Slavonic languages, many of them words of 
cultural significance. “ King, penny, house, loaf, earring " all 
appear in Slavonic; the wo^s must have come from the Gotiif 
and prove their strong influence, although the things must have 
been familiar before. On the other hand “ plough ’’ is said to be 
SlavMiic, but that is not certain. When the Huns succeeded 
the Goths as masters of central Europe, they probably made the 
Slavs supjfly them with cont^ents. Indeed their easy victory 
may have been due to the dissatisfaction of the Slavs. Priscus 
(Mttller, F.H.G. iv. p. 69, cf. Jord. Get. xlix. aj8) in his account 
of the camp of Attila mentions words whidh may be Slavonic, 
but have also been explained from German. After the fall of 
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the Hunnish power the Eastern Goths and Gepidac pressed 
southwards and westwards to the conqaesttof the Empire, and 
the lombards and Heruli followed in their tracks. When next 
we get a view of northern Germany we fin(^ it full of Slavs, e^. 
from Procopius (iJ.G. ii. 15) we know that they held the Mark 
of Brandenburg by 513 ; but this settlement was effected without 
attracting the attention of any contemporary writer. Modem 
historians seem to adopt their attitude to the process according 
to their view of the i^vs; German writers, in their contwnpt 
for die Slavs, mostly deny the possibility of their having fo^sed 
German tribe.s to leave their homes, and a.ssume that the riAes 
of southern Europe attracted the latter so that they willingly 
gave up their barren northern plains; most Slavonic authors 
have taken the same view in accordance with the idealistic 
picture of the peaceful, kindly, democratic Slavs who contrast 
SO favourably witli the savage Germans and tlieir war-lords j 
but of late they liave realised that tlieir ancestors were no more 
peaceful than' any one else, and have wished to put down to 
warlike pressure Irom the Slavs all the soutliward movements 
of the Geman tribes, to whom no choice was left but to try to 
break thro^h the Roman defences. A reasonable view is that 
the expansion of die Eastern Germans in the last centuries B.c. 
was made at the OKpense of the Slavs, who, while no more peaceful 
than the Germans, were le-ss capable than they of combining for 
successful war, so that Goths and others were dwelling among 
them and lording it over them; that the mutual competitions 
of the Germans drove some of these against the Empire, and 
when this had become weakened, so that it invited attack, 
some tribes and' parts of tribes moved forward without any 
pressure from bdiind; tiiis took away the strength of the 
German element, and the Slavs, not improbably under G^man 
organiaation, Mgoined the upper hand in their own lands and 
could even spread westwards at the expanse of the German 
remnant 

Almost as uncertain is the exact time when the Southern Slavs 
began to move towards the Balkans. If already at the time of 
Trajan’s conqimsts there were Slavs in Dacia, it would account 
for the story in Pb. Nestor that certain Volchi or Vlachi, »>. 
Romance speakers, had conquered the Slavs upon the Danube 
and driven diem to the Vistula, for the place tluit the name of 
Trajan has in ^vonic tradition, and for the presence of an 
agricultural population, the Sarmatae Limigantes subject to the 
nomad Sarma^ fh® Theiss. In any case, we cannot 

say that the Slavs occ^ied any large parts of the Balkan Penin- 
sala before the beginning of the century, when they appear 
in Byantine history as a new terror; there seems to liave been 
an invasiem in the' time of Justin, and another followed in 5*7 
(Procopius, B,G. iii. 40 and Arc. 18). At the same time as 
the Slavs, die Huns, the Bulgars, and after 558 the Avars, were 
also making invasions from the same direction. The to and 
last disappeared like all nomads, but the Bulgars, making them¬ 
selves lords of one section of the Slavs, gave it their own name. 
By 584 the Slavs had overrun all Gteece, and were the worst 
western neighlwurs of the Eastern Empire. Hence the directions 
how to deal with Slavs .in die Strategicum of the emperor Maurice 
(e. 600) and the Taaties of Leo. 

By the end of die foUowing century they were permanently 
settled throughoutthe wholeof the Balkan Peninsula. (Por their 
further history .see Servia, Bdioaria, Bosnia, Dalmatia, 
CtOArtA-SLAVONiA.) These Southern ^vs, though divided 
into nationalifiies, are closely akin to one another. There is no 
nsasdn to think the Serbo-Croats an intrusive wedge, although 
CoMtantuie Porphyrogenitus {De aim. Imp. 30-33) speaks of 
their coming from die north in the time of Heraclius—the middle 
of the 7th century. Their dialects shade into one another, and 
there is no trace of any. influeitcs of the Nordi-Westem group. 
Constantine was probably led astray by the occurrence of the 
same tribal names in different parts of the Slavonic world. 
Meanwhile the .Southern Slavs were cut off‘from the rest of the 
race by the foundation in the 6tii century of the Avar kingdom 
in Pannonia, and after its destruction in the 7th, by the spread 
of'the'Cennanssouth-eastwards, and finally by the incumion of 


another Asiatic horde, that of the Magyars, who' have maintained 
themselves in the midst of Slavs for a thousand years. Tlieir 
conquests were made cliiefly at the expense of the Slovenes and 
the Slovaks, and from their languages they have borrowed 
many words in forms which have now disappeared. 

Of the history of the Eastern Slavs, who were to become the 
Russian people, we know little before the coming of the Swedish 
Rus, who gave them their name and organization; we have but 
the mention of Antae acting in concert with the other Slavs and 
the Avars in attacking the Empire on the lower Danube, and 
scattered accounts of Mussulman travellers, which show that 
they had reached the Don and Volga and stretched up northward 
to Lake Ilmen. The more southerly tribes were tributary to 
the Kliazars. An exact definition of tlie territory occupied by 
each Slavonic pe^le, and a sketch of its histoiy from the time 
that it settled m its permanent abode, will be found either under 
its own name or under that of its country. 

Culture and Religion .—^For all the works treating of Slavonic 
antiquities we cannot draw a portrait of the race and sliow 
many distinguishing features. &vage nations as described by 
the Greeks and Romans are mostly very much alike, and the 
testimony of language is not very easy to use. The general 
impression is one of a people which lived in small communistic 
groups, and was so impatient of authority tliat they scarcely 
combined for their pwn defence, and in spite of individual bravery 
only became formidable to others when cemented together by 
some alien element: hence they all at one time or anotiier fell 
under an alien yoke; the last survivals of Slavonic licence being 
the vefie of Novgorod, and the Polish diet with its unpractical 
r^ard for any minority. The Slavs were acquainted with the 
beginnings of the domestic arts, and were probably more given 
to agriculture than the early Germans, though they practised 
it after a fashion which did not long tie them to any particular 
district—for all writers agree in telUng of their errant nature. 
They were specially given to the production of honey, from which 
they brewed mead. They abo appear to have been notable 
swimmers and to have bwn skilled in the navigation of rivers, 
and even to have indulged in maritime piracy on the Aegean, the 
Dalmatian coast and most of all the Baltic, where the island of 
Riigen was a menace to the Scandinavian and German sea-power. 
The Oriental sources also speak of some aptitude for commerce. 
Their talent for music and singing was already noticeable. Of 
their religion it is strangely difficult to gain any real information. 
The word Bogh, “ god,” is reckoned a loan word from the 
Iranian Baga. The chief deity was the Thunderer Penin (cf. 
LitL Perkunas), with whom is identified Svarog, the god of heaven; 
other chief gods were called sons of Svarog, Dalbog the sun, 
Chois and Veles, the god of cattle. The place of this latter was 
taken by St Blasius. A hostile deity was Stribog, god of storms. 
There seem to have been no priests, temples or images among 
the early Slavs. In Russia Vladimir set up idols and pulled 
them down upon his.conversion to Christianity; only the Polabs 
bad a highly developed cult with a temple and statues and a 
definite priesthood. But this may have been in imitation of 
Norse or even Christian institutions. Their chief deity was called 
Triglav, or the three-headed; he was the same as Svf tovit, appar¬ 
ently a sky god in whose name the monks naturally recognized 
Saint Vitus. 'Hie goddesses are colourless personifications, such 
as Vesna, spring, and Morana, the goddess of death and winter. 
The Slavs also believed, and many stOi believe, in Vily and 
Rusalki, nymphs of streams and woodlands; also in the Bdba- 
Jag6, a kind of man-eating witch, and in B&y, evil spirits, as well 
as in vampires and werewolves. They had a full belief in the 
immortality of the soul, but no veiy clear ideas as to its fate. 
It was mostly supposed to go a long journey to a paradise (raj) 
at the end of the world and had to be equipped for this. Alto 
the soul of the ancestor seems to have devetoped into the house 
or hearth god (Domovdj, Kfet) who guarded the . family. The 
usual survivals of pagan festivals at the solstices and equinoxes 
have continued under the form of churdi festivals. 

CtirislioMly among the 5 Z<h«.—T he means by which was 
effected the conversion to Christianity of the vasrious Slavonic. 
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n^ons has probably had more influence upon their subsequent 
history than racial distinctions or geographical conditions. 

Wherever heathen Slavonic tribes mot Christendom missionary 
efiort naturally came into being. This seems first to have been 
the case along the Dalmatian coast, where the cities retained their 
Romance population and their Christian faith. From the 7th 
century the Croats were nominally Christian, and subject to 
the archbishops of Salona at Spalato and their .suffragans. From 
the begiiming of the 9th century Merseburg, Salzburg and Passau 
were the centres for spreading the Gospel among the Slavonic 
tribes on the south-eastern marches of the Frankish empire, 
in Bohemia, Moravia, Pannonia and Carinthia. Though we need 
not doubt the true zeal of these missionaries, it was still a fact 
that as Germans they belonged to a nation which was once more 
encroaching upon the Slavs, and as Latins (though the Great 
Schism had not yet taken place) they were not favourable to the 
use of their converts’ native language. Still they were probably 
the first to reduce the Slavonic tongues to writing, rmturally using 
Latin letters and lacking the skill to adapt them satisfactorily. 
Traces of such attempts are rare; the best are the Freisingen 
fragments of Old .Slovene now at Munich. 

In the eastern half of the Balkan Peninsula the Slavs had 
already begun to turn to Christianity before their conquest by 
the Bulgurs. The.sc latter were ho.stile until Boris, under tlie 
influence of his sister and of one Methodius (certainly not the 
famous one), adopted the new faith and put to the sword those 
' that resisted conversion (a.d. 865). Though his Christianity came 
from Byzantium, Boris seems to have feared the influence of the 
Greek clergy and applied to the Pope for teachers, submitting 
to him a whole series of questions. The Pope sent clergy, but 
would not grant the Bulgarians as much independence as they 
a.sked, and Boris seems to have repented of his application to him. 
He raised the question at the Council of Constantinople (a.d. 870), 
which decided that Bulgaria was subject to the Eastern Church. 

Cyril attd Methodius .—In the same way Rostislav, prince of 
Greater Moravia, fearing the influence of Latin missionaries, 
applied to Byzantium for teachers who should preach in the 
vulgar tongue (a.d. 861). The emperor diose two brothers, sons 
of a Thess^onian Greek, Methodius and Constantine (generally 
known as Cyril by the name he adopted upon becoming a monk). 
The former was an organizer, the latter a scholar, a philosopher 
and a linguist His gifts had been already exercised in amission 
to the Crimea; he had brought thence the relics of S. Clement, 
which be finally laid in their resting-place in Rome. But the 
main reason for the choice was that the Ihessalonians, surrounded 
as they were by Slavonic tribes, were well known to speak 
Slavonic perfectly. On their arrival in Moravia the brotiiers 
began to teach letters and the Gospel, and also to translate the 
necessary liturgical hooks and instruct the young in them. 
But soon (in 8^) Rostislav was attacked by Louis tiie German 
and reduced to complete obedience, so that there could be no 
question of setting up a hierarchy in opposition to the dominant 
Franks, and the attempts to establish the Slavonic liturgy 
were strongly opposed. Hearing of the brothers’ work Pope 
Nicholas 1 . sent for them to Rome. On their way they spent 
some time with Kocel, a Slavonic prince of Pannonia, about 
Platten See, and he much favoured the Slavonic books. In 
Venice the brothers had disputes as to the use of Slavonic service- 
books ; perhaps at this time these found their way to Croatia 
and Dalmatia. On their arrival in Rome Nicholas was dead, but 
Adrian II. was favourable to them and their translations, and 
had the pupils they brought with them ordained. In Rome 
Constantine fell ill, took monastic vows and the name of Cyril, 
and died on the 14th of February 869. Methodius was conse¬ 
crated archbishop of Pannonia and Moravia about 870, but Kocel 
could not help him much, and the German bishops had him tried 
and thrown into prison; also in that very year Rostislav was 
dethroned by Svatopluk, who, though he threw off the Frankish 
.yoke, was not steadfast in supportiiu the Slavonic liturgy. In 
873 Pope John VIII. commanded the liberation Of MeHiodius 
and allowed Slavonic services, and for the next few years the 
■work of Methodius went well. In 879 he was again called to 
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Roiril, and in 880 the Po^-Srtihctly pronounced in his faVour 
and restored him to his ardhbishopnc, but made a German, 
Wiching, his suffragan. Methodius died in 885, and Within^, 
having a new pope, Stephen V. (VI.), on his side, became his 
successor. So me Slavonic service-books and those that used 
them were driven out by Svatopluk and took refuge in Bu^aria, 
where the ground had been made ready for them. Boris, having 
decided to abide by the Greek Church, welcomed Qement.Gorazd 
and other disciples of Methodius. Oement, who was the most 
active in literary work, laboured in Ochrida arid' others in various 
parts of the kingdom. 

In spite of the triumph of the Latino - German party, the 
Slavonic liturgy was not quite stamped out in the west; it teems 
to have survived in out-of-the-way comers of Great Moravia until 
that principality was destroyed by tlie Magyars. Also during the 
life of Methodius it appears to have penetrated into Bdhiimia, 
Poland and Croatia, but all these countries finally accepts the 
Latin Church, and so were permanently cut off from the 
Orthodox Servians, Bulgarians and Russians. 

These details of ecclesiastical history are of great importance 
for understanding the fate of various Slavonic languages, scripts 
and even literatures. From what has been said above it appears 
that Cyril invented a Slavonic alphabet, translated at any rate 
a Gospel lectionary, perhaps the Psalter and the chief service- 
books, into a Slavonic dialect, and it seems that Jfethbdius 
translated the Epistles, some part of the Old Testament, a 
manual of canon law and fur^er lityrgical matter. Clement 
continued the task and turned many works of the Fathers into 
Slavonic, and is said to have made clearer the forms of letters. 
What was the alphabet which Cyril invented, where werS the 
invention and the earliest translations made by him, and who 
were the speakers of the dialect he used, the lai^uage we cai 
Old Church Slavonic (O.S.) ? As to the alphabet we lUive this 
further testimony of Chrahr, a Bulgarian monk of the nextgeiienl- 
tion, who .says that the Slavs at first practised divination' ly 
means of marks and cuts upon wood ; then after their baptism 
they were compelled to write the Slavonic tongue witli Greek 
and Latin letters without proper rules; finally, by God’s mercy 
Constantine the Philosopher, called Cyril, made them an sdphabet 
of 38 letters. He gives the date as 855, six or seven yean befoto 
the request of Rostislav. If we take this to be exact Cyril mu'sl 
have been working at his translations before ever he went th 
Moravia, and the language was presumably that with which ho 
had been familiar at Thessalonica—that of southern MaOedotfla) 
and this is on the whole the most satisfactoiy view. _ _ 

At any rate the phonetic framework of the language is 
more near to certain Bulgarian dialects than to any 
other. But the vocabulary seems to have been modified in MbraVii 
by the inclusion 6f certain German and Latin words, especially 
those touching Aiiws of the Churdi. These would app^ tO have 
been already familiar to the Horaviahs through the work of thie 
German missionaries. Some of them were superseded when CKS. 
became the language of Orthodox Slavs. Kopitar and Mftlomdl 
maintained that O.S. was Old Slovene as spoken by the subjects 
of Kocel, but in their dedsion much was due to nu^ patriotism! 
Something indeed was done to adapt the language of the Trans- 
ktions to the native Moravian; we have the Kiev fragments, 
prayers alter the Roman use in which occur Moravisms, notably 
e and s where O.S. 1 ^ it and id, and fragments at Pra^e with 
Eastern ritual but Oech peculiarities. Further, the Freisingen 
fragments; though tiieir language is in the main Old Slovene and 
their alphabet Latin, have some connexion with the texts of an 
O.S. Euchologium from Sinai. 

Slavonic languages are written in three alphabets 
according to religious dependence; Latin adapted to express 
Slavonic sounds either by diacritical marks or else by conven¬ 
tional comHnatiotis of letters among those who had Latin 
services; so-called Cyrillic, which is the Greek Liturgical Ifecial of 
the 9th century enriched vrith special signs for ^vonio letters--- 
this is used by all Orthodox Slavs; and Glagolitic, in the “ spec¬ 
tacled ” form of which certain very early O.S. documents were 
written, and which in another, the " square,” form has survived 
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AS a Iilutgtcal script in Dalmatia, where the Roman Church 
still allows the ^vonic litui^ in the djoce^s of Veglia, Spakto, 
Zara and Sebenico, and in Montenegro; the Croats now employ 
latin letters for civil purposes. 

The aimexed table gives these alphabets-J-the Glagolitic in both 
forms with numerical values (columns 1-3); the Cyrillic in its 
fullest development (4,5), with the modem version of it made for 
Russian (6) by I’cter the Great’s orders; Bulgarian uses more 
or less all the Russian letters but the reversed e and the last two, 
while keeping more old Cyrillic letters, but its orthography 
is in such a confused state that it is difficult to say which 
letters may he regarded as obsolete; Servian (7) was reformed by 
Karadzid (K^ajich (?.».)) on the model of Russian, with special 
letters and ligatures added and with unnecessary signs omitted. 
The old ways of writing Slavonic with Latin letters wqre so con¬ 
fused and variable that none of them are given. The Cechs first 
attained to a satisfactory system, using diacritical marks in¬ 
vented by Hus; their alphabet has served more or less as a 
model for all the other Slavonic languages which use Latin 
letters, and for that used in scientific grammars, not only of 
Slavonic but of Oriental languages. Column 8 gives the system 
as applied to Croat, and corresponding exactly to Karadiid's 
reformed Cyrillic, Column 9 gives the Cech alphabet with the 
exception of the long vowels, which are marked by an accent; in 
brackets are added further signs used in other Slavonic languages, 
e.g. Slovene and Sorb, or in strict transliterations of Cyrillic. 
Polish (lo) still offers a compromise between the old arbitrary 
combinations of letters and the Cech principle of diacritical marks. 
The iMt column shows a convenient system of transliterating 
Cyrillic into Latin letters for the use of English readers without 
the use of diacritical marks; it is used in most of the non- 
linguistic articles in the Encyclopaedia Bfitannica which deal 
with Slavs. With regard to Glagolitic (derived from Glagol, a 
word) and Cyrillic, it is clear that they are closely connected. 
The langu^e of the earliest Glagolitic MSS. is earlier than that 
of the Cyrillic, though the earliest dated Slavonic writing surviv¬ 
ing is a Cyrillic inscription of Tsar Samuel of Bulgaria (a.d. 993). 
On the whole Glagolitic is likely to be the earlier, if only that no 
one would have made it who knew the simpler Cyrillic. It 
certainly bears the impress of a definite mind, which thought 
out very exactly the phonetics of the dialect it was to express, 
but made its letters too uniformly complicated by a love for little 
circles. A sufficiently large number of the letters can be traced 
back to Greek minuscules to make it probable that all of them 
derive thena, though ^reement has not yet been reached as 
to the particular combinations which were modified to make 
each letter. Of course the modem Greek phonetic values alone 
form the basis. The numerical values were set out according to 
the order of the letters. Some subsequent improvement, especi¬ 
ally in the pre-iotized vowels, can be traced in later documents. 
The presumption is that this is the alphabet invented by Cyril 
for the Slavs who formerly used Greek and Latin letters without 
system. 

When brought or brought back to Bulgaria by Clement and 
the other pupils of Methodius, Glagolitic took root in the 
west, but in the east some one, probably at the court of Simeon, 
where everything Greek was in favour, had the idea of taking 
^e arrangement of the Glagolitic alpha^t, but making the signs 
like those of the Uncial Greek then in use for liturgical books, 
usin^ actual Greek letters as far as they would serve, and for 
specifically Slavonic sounds the Gl^olitic signs simplified and 
made to match the rest. Where this was impossible in the case 
of the complicated signs for the vowels, he seems to have made 
variations on the letters A and B. With the uncials he took the 
Greek numerical values, though his alphabet kept the Glagolitic 
order. Probably the Glagolitic letters for I and il have exchanged 
places, and the value 800 belonged to i, as the order in Cyrillic 
IS u,, s, ui, 41. Who invented Cyrillic we know not; Qement 
has been said to have made letters clearer, but only in a 
secondary source, and he seems to have been particularly 
devoted to the tradition of Methodius, and he was bishop 
of Ochrid|^,^t where Glagolitic survived longest. 
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Mention must be made of Bruckner’s theory that Cyril invented 
Cj;rillic first, but degraded it into Glagolitic to hide its Greek 
origin from the Latin cleigy, the whole object of his mission 
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bein^ hostility to Rome, whereas in Orthodox countries this 
caution was soon seen to be unnecessary. The Glagolitic 
alphabets in the table are copied from Codex Marianus (nth 
century) and the Reims gospel, an O.S. MS. of the 14th century, 
on which the kings of France took their coronation oath. 

As to the special sounds which these various scripts expressed, 
we may notice in the vocalism a tendency to broaden the short 
vowels and to narrow the long ones, a process which has left 
results even where- distinctions of quantity no longer exist; 
further, the many changes which can be followed in historic time 
and are due to the destruction of the old rule of open syllables 
by the disappearance of the half vowels I and u, or to tlieir 
developing into full vowels where indispensable for pronunciation 
(No. I. inf.). But the ruling principle which has determined the 
physiognomy of Slavonic speech is the degree in which consonants 
have been affected by the following vowel. Where this has been 
broad, a, 0, u, y, q ,«, this has resulted only in an occasional 
labialization most noticeable in the case of I ; where it has been 
narrow, », r, & (once ea or ?), f , {, and the result has been palatal¬ 
ization or “ softening ” in various degrees, ranging from a slight 
change in the position of the tongue producing a faint 7 sound 
in or just after the consonant—expressed in column 9 by the sign', 
and in Cyrillic by the pre-iotizing of the following vowel—to the 
development out of straightforward mutes and sibilants of the 
sibilants, palalo-sibilants and affricates z,i, i, f, ds, c, di, i, 
B, Stc. (see No. 9 and V. inf.). 

.Slavonic Languages. —The Slavonic languages belong to the 
'Indo-European (I.E.) family. Within that family they are very 
closely connected with the Baltic group. Old Prussian, Lithuanian 
(Lilhu.) and Lettish, and we must regard the linguistic ancestors 
of both groups as having formed one for some time after 
they had become separated from their neighbours. If the original 
home of the I.E. family is to be set in Europe, wc may take the 
Balto-Slavs to have represented the north-eastern extension of it. 
The Balto-Slavs have much in common with the northerly or 
German group, and with the easterly or Aryan group, their next 
neighbours on each side. The Aryans likewise split into two 
divisions, Iranian and Indian, whereof the former, in the Sar- 
matians, remained in contact with the Slavs until after the 
Christian era, and gave them some loan words, e.g. Bog& —Peis. 
Boga(god); Russian, Median, (dog). The south¬ 

eastern or Thracian group (Armenian) and beyond it the Illyrian 
(Albanian) made up the four groups which have sibilants for 

I.E. non-velar gutturals (see inf. No. 9), and in this stand apart 
from most European groups, but in other respects the Balto- 
Slavs were quite European. 

The Baltic group and the Slavs were separated by the marshes 
of White Russia, and after their early oneness did not have 
much conununication until the Slavs began to spread. Since then 
the Baltic languages have borrowed many Slavonic words. 
After the Aryans had moved eastwards Slavonic was left in 
contact with Thracian, but we know so little about it that we 
cannot measure their mutual influence. On the other side the 
Germans, beginning as the next group to the Balto-Slavs, and 
having thereby much in common with them (so much so that 
Schleicher wanted to make a Germano-Slavo-Baltic group), have 
never ceased to influence them, have given them loan words at 
every stage and have received a few in return. 

After the Baltic group had separated from the Slavonic, we 
must imagine a long period when Slavonic (SI.) was a bundle of 
dialects, showing some of the peculiarities of the future languages, 
but on the whole so much, alike that we may say that such and 
such forms were common to them all. This stage may be 
called Pri^-Slavonic. Except for the few cases where Old 
Church Slavonic (O.S.) has either definitely South Slavonic 
characteristics or peculiar characteristics of its own, as written 
down by Cyril it represents with wonderful completeness Proto- 
Slavonic at the moment of its falling apart, and words cited 
below may be taken to be O.S. unless otherwise designated. 
Some of the main characteristics of the Slavonic languages as 
a whole in relation to I.E. are indicated lielow; restrictions 
and secondary factors are necessarily omitted. As a rule O.S. 


repaesents the Slavonic languages fairly well, while Latin or 
Greek equivalents ^e^iven as the most familiar examples of 
I.E. Hypothetical forms are starred. 

1. I.E. I becomes (»»', gosti: hostis (acc. jd.); I.E. f>l, 
Vidova : vidua ; I.E.*/ > 7, fucha ; fus (broth). 

2. I.E. « becomes i, simq : semen; I.E. i> i ierq : fero. 

3. l.£. a and tt are alike 0 in SL, oraii: arare; osmi ; oeto; 
I.E. i in end syllable.s, > u; vozu: Syot; I.E. a and 6 are alike 
a,bralru: feeder•, diva: duo. 

4. I.E. u becomes y, ty: tu ; I.E. fi>fi, s» 6 cAa: nurus, 
Sanskr. snuid: I.E. tf > v, vezq : veho. 

5. I.E. /• and { both long and short survived as vowels, 
written vHH, Swskr. vgJtas, “ wolf ”; consonantal r and I sur¬ 
vived unchanged. 

6. I.E. TP and p both long and short: the former gave I or fi; 
sulo ; centum; tlte latter f or q, desfii: decern. Consonantal 
m and n mostly survived before a vowel, after it they coalesced 
with it to make the nasal vowels q and f; pqti: poniis; pfti : 

vi/iTTOS. 

7. I.E. Aspirates arc represented by corresponding sonants, 
berq: fero; w/cdiJ (“honey,” “mead”): nWv; migla: 

8. I.E. r often becomes c/i; vetuchu: veins; not always, sy«u : 
Lithu. sunis, “ son ”; otherwise ch generally renders Gothic h 
in loan words ; chlibit: hlaibs, " loaf ”; chyzi : hus, “ house.” 

9. I.E. velar gutturals k, g, gb and labio-velars q, t, tk become 

in SI. k, g, g, kljuSi: clavis: qglu: angulus; migla: ; kilo : 

quis, govedo: /Joys, Sanskr. gUtii; snigii: nix, nivem, but the 
Palato-gutturals k, g, §h become SI. s, s, s; desqti : decern; zrino: 
granum ; zima : hiems; Lithu. deszimtis, zimis, zema. 

10. (fl) Gutturals k, g. ch (for s) before e, e (for i), i, I, f and 7 
early in the Proto-Sl. period became i, i, i, vlUe, voc. of vKku : 
XvKt ; ielqdi : glandis ; pluiq, 3rd pi. fr. pluehii : arKev<rav. 

(b) Later k, g, ch before i, i (for ai or ai), and sometimes after 
1 , *) c,dz (z), s. Vlicb loc. cf. oUoi; Ifzi, imperat. of l(gq, 
“ lie ”; kiyoK ; dusi, dusechu, nom. loc. pi. of dueki, “ spirit ”; 
kunqzi: Ger. kuning: “king.” 

(c) I.E. or Proto-Sl. sj, zj became i, i, Hti, Lithu. siuii, Lat. suo, 
“ sew ”; Hoii for *nozfo, “ knife.” 

(d) Non-guttural consonants followed by 7 (if, df, nf; pj, bf, 
”</) gave different results (except nf) in different languages 

(see below No. V.), but in Proto-Sl. there was already a tendency 
for the 7 to melt into and so change the consonant. 

11. Proto-Sl. gradually got rid of all its closed syllables, hence— 

{a) Final consonants were dropped. Domu: domus. 

(b) Diphthongs becamesiniple vowels ef,at > ^7 levi: laevus; 
vedt: ofSa; ei>«; vidn: tmos; au,eu,ou>u; ucko: auris. 

12. Proto-Slavonic had long, short and very short or half 
vowels (those expressed above by f and 6). It had a musical 
accent, free in its position with different intonations when it fell 
upon long syllables. (For the fate of these in different modem 
languages see below. No. VIII.) 

13. 'The phenomena of vowel gradation (Ablaut) as presented 
by Slavonic are too complicated to be put shortly. In 
the main they answer to the LE., e.g. O.S. birali, berq, si- 
boru ; Bl-tfipoz, <f>6pos. 

In their morphology the SI. langut^es have preserved or 
developed many interesting forms. Nouns have three gmiders, 
three numbers in O.S., Slovene, Serbo-Croat and Sorb (other 
tongues have more or less numerous traces of the Dual), and, 
exc^t Bulgarian, seven cases—Nom., Voc. (not in Gt. Russian 
or Slovene), Acc., Gen., Dat, Instrumental and Locative. The 
Abl. has coincided with the Genitive. 

The -0, -a and -1 declensions have gained at the expense of the 
consonantal stems, and phonetic change has caused many cases 
to raincide especially in the ded. The comparative of Ae 
Adj. is form^ on I.E. models with i<sf corresponding to 
Latin r < s, minii, getu mitUia, cf. minus, ntinoris. The pro¬ 
nominal declension is less well preserved. There is no article, 
but i (os) has been added to tiie adj. to make it definite; also in 
Bulgarian and in some dialects of Russian ti is postfixed as a 
real article. 

The Si. verb has lost most of the LE. voices, moods and tenses. 

XXV. 8 a 
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The passive only survives in the pres, and past participles,; of 
the finite moods .there are but the ind. andppt. (almost always 
used as an imperat.) left; its only old tenses are the pres, and 
the aor^ to:wJ&ch it has added an impf. of its own. There is an 
inf. (in -ti, being an old dat) and a supine in -iu, an accusative. 
Of active pastioiptes there are a pres, and a past and a second 
past part, used in mdcing compound tenses. 'Hiere are * solitary 
perfect forni, vldi: o 2 Sa, and a solitary fut part, byif, gen. 
byi^iia ; ^iVwr, </i»VrorTos. The verb has two .stems ; from the 
pres, stem is formed the ind. pres, and impf., the imperat. and 
the act. and pass. pres, .participles. AU other forms are based 
upon the infinitive stem. 

Personal .Endings;— 

PKIMARV. SECONDAKV. 

Non-Thematic. Thematic. 


Sing. 

Du. 

Plur. 

Sing. 

Du. 

Plur. 

Sing. 

Du. 

Plur. 

1 . -Wi 

-v^ 

-mu 


-vi 

-Wtt 

-(to) 



2 . ~si 

‘ta 

-tc 

-m 

-ta 

~te 

-f^) 

-ta 

-ie 

3. -« 

-/f 


-a 

-te 


-(') 

-te 

-{nt) 


ist Sing. In thematic verbs the vowel + m has given q, but 
there has been a tendency to replace it according to the non- 
themntic analogy, which has necessitated changes in ist plur. 

2nd Sing, -it has given -m everywhere but in O.S. 

3rd Sing. -A has been dropped everywhere but in Russian, 
where the literary language has ti. The Dual only survives in 
Serb, Sorb, Slovene and O.S., and in these the forms are confused. 

ist plur. -mi has develoiied a full vowel where the 1st sing, has 
replaced the -m. 

The secondary endings have lost their -m, -s, -t and -nt by 
phonetic change. 

Non-thematic presents are, sum ; datni (redupl. for 

*dadmi), jaml, edo; vlmi, Sanskr. vedmi, "‘I wit”; 

imaml (new form of emo), “ I have.” 

The aorist has no augment; it is sigmalic and non-sigmatic. 
The latter w 2nd aor. (cf. Horn. impf. 4 >tpov.^pt) survived only in 
consonant stems and that in O.S. and Old Oech, peki=ti7t(Tn-ov. 
It was common in the 2nd and 3rd sing, (where the -s- forms would 
notbeclear)pe&<*p(>iise-f,*/>r*s-<=«’r«o-<Tts,eTi(Tfff. Thesigmatic 
aorist very rarely and only in consonant stems in O.S. keeps its 
-S-, visu <,*vedsi,. In stems ending in k,r ox a. vowel, s> tA; 
bycki = ld»xra. and this eft > i before {. The ordinary later form 
for consonant stems inserts a vowel, vedochi. The aorist has 
survived in S. Slavonic and in Sorb, and is found in the older 
stages of the other tongues. The same languages (except 
Slovene) have, kept the impf. which was present in Proto-Sl. but 
does not go back to I.E., being formed on the analogy of the aor. 
With the nor. has coalasoed the opt. W»i, “be,” used with the and 
past part, to make a conditional. Stem of pres. part. act. ends 
in -nt- but the consonant decl. has become an -to- deck, so we have 
vety < I.E. *itiihoHts «= gca. vaufiUi •< *vestontja as against 

!x»yrot. Pres. part. pass, ends in -to*; it has survived more or 
less in Russian, elsewhere is obsolescent. Past part. act. I. is 
formed with I.E. -»es-; nom. sing. masc. -ifbs (el&is) gave 6, 
vtdi, having led, byvi, having been; but in fern, and oblique cases 
formed as from -to- stem s remained, hence Russian vedii;, byvUi. 
Past part. act. II. in 4- cf. Lat. bibuius from b^o, used wiA an 
auxiliary to form past and conditional. Past part. pass, in 
or-»-; Mi ora trituK Znani^ known. I.E. future having been 
lost, futurity is expressed by an auxiliary {era) choiu^ (will), 
&C. with the inf. or by the pres, form of the perfective vab. 
The Jiassive is expressed either the use of the passive 
partioifdM or by the reflexive *f, which can refer to the ist and 
and persons as well as to the 

Syntactical peculiarities of the Slownic languages that may 
be noted are a tendency to use the gowtive ^tead of the. accu¬ 
sative (wbkb has often coincided in form with the nominative) 
in the case ,«£ living beings, masculine -o- stems, and in the plur.; 
the use of tho fenitive for the accusative or es sn nominative in 
negative clauses ; the dative absolute and the ative m subject 
to an infinitive ; the instrumental iustoad of the nominative as 


a predicate, and in oraUo obligud the preservation of the tense 
of the original statement instep of our way of throwing it into 
the past. 

In the use of the verbs the development of “ aspects ” makes 
up for the few tenses. Actions (or states) expressed by a verbal 
form have a beginning, a continuance and an end. There are, 
however, some (momentaneous) actions whose beginning and end 
come together and allow no continuance. All verbs fall into two 
great divisions, imperfeetive, which express the continuance Of 
an action, without regard to its l^inning or end, and pe^edive, 
which express the points of beginning or ending. The continuance 
of an action may be unbroken or may consist of like acts which 
are repeated. So imperfeetive verbs are divided into durative, 
as nesti, “ to be carrying,” and iterative, as nositi, “ to be wont 
to carry ”; the repeated acts of the iterative can either be each 
of them momentaneous, e.g. Cech, stfileii, “ to shoot,” i.e. “ be 
firing single shots,” or each have some continuance, e.g. nositi 
above, or we can even express the occasional repetition of groups 
of momentaneous actions, e.g. ( 5 ech, stHHvati, “ to have the habit 
of going out shooting.” 

Among perfective verbs we have(i) momentaneous, expressii^ 
action which has no continuance, krikni/ti, “ to give a c^,” 
sisti, “ to take a seat ” ; (2) finitive, expressing not the continu¬ 
ance of the action, though that there has been, but its end or 
completion, napl&niti, “to fill to the brim ”j (5) ingressive, 
expressing the moment of beginning an action, vid'uhiU, “ to fall 
in love with.” 

As perfective verbs do not expre.ss continuance, an idea 
implied in the present, they cannot require a present form, so 
this is used for perfective fu1 ures; e.g. sfd^ (pres, form from 
perfectives&fi)= “1 shall take a seat,” as opposed to imperfeetive 
sid£i, “ I shall be sitting.” If a preposition is compounded 
with a durative verb as nesti, “ to carry ” (in general), “ to be 
carrying,” it makes it perfective, as iznesti, “lo carry out ” 
(one single action brought to a conclusion), so Eng. “sit” is 
usually imperfeetive, “ sit down ” perfective. If an iterative has 
a preposition it is mo.stly used as a durative; iznositi can 
mean “ haljitually to carry out” but more often = “ to be 
carrying out,” tliat is, it supplies the imperfeetive form to 
iznesti. The development of this system has enabled some 
Slavonic languages, e.g. Russian, to do with only two tenses, 
pres, and past, to eacli verb morphologically considered, per¬ 
fective and imperfeetive verbs supplementing each other; e.g. 
if we take a Greek verb, the pres. (ind. and infin.) and iifiperf. 
correspond to the present, inf. and past of a Russian imperfeetive 
verb; the aor. indie, and inf. are represented by the perfective 
past and infin., which has also to do duty for the Greek perfect 
and plup.; tihe future and the future perfect in Greek do not 
express the same distinctions as the imperfeetive future and 
perfective future (in form a present) in SI., the Gre^ giving 
chronological order of action, but not giving the distinction of 
aspect, though the iuture perfect is naturally perfective. 

The prepositions are very much like those in other 1 ,E. lan¬ 
guages botii in actual forms and in use. 

The formation of the sentence is not naturally complicated; 
but SI. has in times past been largely influenced by Greek, Latin 
and German with their involved periods; latterly there has ^en 
a tendency to follow the simpler models of French and English. 

Such being the Slavonic languages as a whole and regarded in 
their relationship to I.E., they may now be considered in their 
relationship to each otiher, and some of the principal character¬ 
istics enumerated upon which their internal classification has 
been founded. More or less complete accounts of each language 
will be found under its name. 

Distinctive Points oj Different SI. Languages.^—- 1 . f^i, t). The 
fate of the Proto-Sl. half vowels *, i, still preserved in O.S., e.g. 
SHtti, “ sleep,” dtni, “ day,” is various ; as a rule they disappear, 
* entirely (rfiough when final still written in R.), I leaves a trace 
by softening the preceding consonant. But if needed to eke out 

> Bulg.^Bulgarjan; (5. = dech: Ka5. ■= Ka5ub«; Lit. R. = Little 
RoMian; P. = I^li»h; R. = Russian, i.e. Great Russian; Ser. = 
Servian; Wh. R.=White Russian. 
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consonants, in Sorb, Slovak, Lit. R. and mostly in Gt. R., 
a, t develop into full vo,yrels o, e —R. som, gen. ana ; d'eni, gen. 
dn'a. In Polish and Cech both > e, but in P. { softens tte 
preceding cons., in C. it usually does not—P. sen, izit^; C. 
sen, den ; in Slovene and Ser. they are not distinguished, 
Slovene u, a or e, san, dan or den = Sen a, son, dan, gen. dana, 
Ser. keeping the middle vowel which is dsewhere dropped. 
Bulgarian varies dialectically. 

II. (y.) y only remains in Gt. Russian, Polish and Sorb 
though still written in Cech; it has elsewhere become », but in 
Polish it becomes i after k and g, in Sorb and R. after k, g, ch — 

O. S. kysnifii, “ go sour,” gybn^ti, “ perish,” chytru, “ cunning ” ; 

P. kisnq£, ginifd, chytcr ; R. kisnuti, gibnuti, chil'eru. 

III. (r, /.) The treatment of the liquids varies greatly. 

(a) r is always a lingual trill, never alveolar. In S. Slav, it is 
only softened before; and t —O.S. sor/a, “ dawn.” In N.W. and 
E. Slav, r became r' before i, i,r. f, i and 7. Russian and Slovak 
■have remained at tliis stage, C., Polish, Kai. have made ^ into 
(n) in which r and i arc run into one. (See Table I.) But 


C. trh, vlk, since i P. seree, targ, wilk, sMcdi R,.s'erdce, 
torg&, volku, solnce.t * _ 

(r) Proto-Sl. ni, ri, l&, ii had in S. Slav, and partly in 0. the 
same fate as f, I; in Polish and R. the vowel comes after the 
liquid. O.S. bruni, brow,” kriM, “ cross,” pluti, “ flesh,” sliza, 
“ tear ” ; Ser. brv, krsi, put, suza; Slovene, bn, krst, polt, soka,; 
C. brv, but -put' j P. irw, krzest, phi, (s)ba ; R. brovi, kr'eslA, 
plo&, sl'eza. 

(/) Proto-SL -or-, ’■0I-, -er-, -el- before a consonant. 

(i.) lype art, alt (ert, elt are not certain) beginning a word.— 
The liquid mostly comes first, sometimes the same vowel persists 
in all languages, e.g. Proto-Sl, *^dlo (Lithu. drklas, arairum), O.S,, 
Bulg., Ser., Slovene, R. redo, C. Polab. V., radio. But Proto-Sl. 
*eldii (Lithu. eldidd), O.S. eU&diji, ladiji, “ boat,” Sen, Slovene, 
ladja, R. iodija, C. lodi, Polab, liid'a and ♦orvn (Pruss. arwis), 

8 .S. ravinu, “ even,” Ser. rdvan, Bulg. Slovene, rdoen,R. rov'enU, 
. rovnf, P. rdwny show Russian agreeing with N.W. Slav against 
S. Slav. The difference probably depends on intonation. 

(ii.) Type tort, toll, tert, telt with a consonant before as well: 


Table I. 



t 

i 

e 

t 

S 

i ' 

O.S. . . . 

zvhi, “ beast ” 

veriti, “ believe ” 

remmi, “ strap ” 

trg.tq 

tr'asu 

trgseii, “ tremo ” 

rika, “ river ” 

zorja, “dawn” 

Russian . 

V V 

ocr'rti 

r'em'erd 

tr'as'oH 

r'ika 

zor'a 

Polish . . 

zwierz j 

wierzyi 

rsemifd 

trz^sg 

trzgsicsz 

rzeka 

zorza 


P. e for orig. (i does not soften—P. rfka : O.S. rg,ka, “ hand.” 

In Sorb such a change only happened after k, p, t, in which case 
High S. has » (written f), Low S. i, but in Low S., r after li, p, t 
becomes b even before hard vowels: Proto-Sl. tri, “ three,” High 
S. tii, Ia)W S. lei; Proto-Sl. braj, “edge,” High S. kraj. Low S. kiaj, 
(b) I ■occurs in three varieti?.s, I, I, I', but each language lias 
generally cither middle I alone or else I and f'. Lit. R. and Bulg. 
have all three. I has been arrived at in C. and Slovene by the 
loss of the distinctions, perhaps under German influence ; Ser. 
has I and V, final t > o', but f occurs in dialects of all lan- 
uages and was no doubt in O.S., Proto-Sl. and even Balto-Slav. 
t has a velar and a labial element and in most languages tends 
to appear as 0, u, v or w, 
though this is only written in 
Ser. and Lit. R. O.S. dalu, 

‘‘ gave,” R. daK, Lit. R. dav, 

R. dav, daw, P. dal 
(dialect dau), C. dal, Ser. dan. 

V is very soft, like Fr. vdle. 

(<■) N.W. Slav, keeps -If- -df- 
whereas S. Slav, (except some 
cases of Slovene padl, plella, 

&c.) and R. drop the t and 
d—G. padl, " fell,” radio, “arairum,’’ pled, “ plaited ”; O.S. and 
R. paid, ralo, plelu, but R. drops I of masa sing, past part. 11. 
after other consonants. O.S. neslu, C. nrsl, R. ri'esU, 
“ carried.” 

(d) Proto-Sl. f, I or perhaps dr, ir, uf, il gave S, Slav., C. and 
Slovak r, I written in O.S. ru, ri. Id, H indifferently, though soft 


the various treatments of this combination are among the chief 
criteria for classification, e.sp. the Russian speciality called full 
vocalism (polnoglasie) torot, tolot, teret, telei (or tolot, teloi) which 
is probably archaic, is one of the chief reasons for putting 
Russian in a separate division ; Polish and Sorb come nearest 
to it, with trot, dot, tret, Uet, but the N.W. division is not uniform 
as Kasube and the extinct Polab have the interesting forms tori, 
tl&l, trit, tlat, which are partly archaic, partly a transitipn to the 
most novel forms of the southern group to which Cech and 
Slovak,,in this particular accede, trat, tlat, trit, tlit, but after S 
and i &ch has tlat for Hit. Deviations due to intonation have 
not been set forth. (See Table II.) 


IV. The Proto-Slavonic nasals 5 and § could be either long «r 
short. This distribution is fairly kept in languages which have 
quantity and governs the results in Polish in which the nasal 
sound is preserved. The examples below show the main repre¬ 
sentatives. Traces of nasal pronunciation survive in Bulgarian, 
Slovene and KaSubc. (See Thble III.) 


Table II. 


Proto-Sl. Stem. 

R. 

P, 

Polab, KaS. 

G. 

S.SL«.g.O.S. 

*gord- “hortus,” “town” 

gorodd 

gr6d 

gord 

krad 

gradd 

•woft-“hammer” . . 

mdlotd 

mtot 

mlat 

mlat 

mlati 

*berg- Ger. “ berg,” “ shore ” 

b'er'egd 

brzeg 

brig 

bfeh 

brigd 

*mefk-“mllk” . . . 

moloko 

ttUeko 

mlak — 

mUko 

mllke 

•Iiefw-“hehn” . . w 

SeVBmii or hlomU 



aimd 

*gelb- " groove ”... 

ielobu 

m 

(Kai.) tSiob 

m 

um 


Table III. 


Proto-Sl. 
dn, bn; in, in. 




Slovene. 
0,0; e, i. 

- -g— 

u, e,i. 

Sorb, High, Low. 
«; a,je-, e,i. 

R. 

«; ja. 

P. 

a lit, id- 

Kaiube. 

9; i, !• 

*mSnka, “pain” 
*mSnkd; “flour” 
’*desimii, “ ten ” 
*pinii, “ five ” 

mgtka 

mqka 

desgit 

pgS 

mdka 

mdnka 

deseX 

pe& 

mdka 

muka 

deset 

pel 

mdka, monka, 
mika, mdka 
desit 
pit 

muka 

mouka 

deset 

pit 

muka 

muka 

ckesai, iasei 
pjei, pU 

mdka 

mukd 

d'ei'ati 

p’atl 

mgka 

mqka 

dziesigi 

pia(>pi^ 

mqka 

rngka 

diesie 

pic or fAiiie 


and hard may once have been distinguished. Of this group 
Slovene and Ser. later allowed the / to b^ome of, ou or u. Sorb, 
Polish and R. developed various vowels, partiy according to the 
original quality, .partly according to other influences, e,g. O.S. 
Lidice, “heart ” trdgd, “ market,” vlikd, “ wolf,” siureUe, “sol” ; 
Ser. srice, trg, vuk, sunce -, Slovene srdee, trg, voUt, solnce; 


In RaSube 9 remains; { becomes nasalized t or i and this may 
lose the nasal or restore it as a full n or m; it has also nasalized 
all the other vowels and has the power of using nasals in loan- 
wqrds,e.g. testamfit, as did O.S. e.g. kol^da, halendae, sqdd^sund. 
Polab had f and g — ronka, O.S. r^ka, “ hand," mtngsie-mgsa, 
“ eamis,” but swantt’^svgtd, “ holy.” 
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V. Softening (Palatalization, &c.).—^Notbing has so fhuch 
affected Slavonic speech as tlte effect ofrf, ifc, I, f and ; on pre¬ 
ceding consonants, and the variations produced are among the 
chief points of difference between the languages. 

(a) The gutturals felt this first of all. It, g, ch, become (I.) 
I, i, i and (II.) c, d^z), s, and these changes are universal (see 10, 
^ a,b above) except that after the separation of the Slavs 

the same process was continued in tile S. and E. branches 
even when a v intervened, whereas the N.W. branch remained 
untouched. Proto-Sl. *kvltu, “flower.” *gvhda, "sta.r”Mlchvi), 
magi ; O.S. cvUu, dzvisda, (vlusvt); R. cvetU, zvizda; but Oech knit, 
hvizda ; P. kieiat, puiazda. 

(i) The action of / was the most general, influencing the 
dentals in all languages and in some the labials as well, whereas 
the narrow vowels act on the dentals only and that 
not in all languages. The results of Proto-Sl. tj, dj in 
O.S. and Bulg. are the most surprising, giving it', id', by way of ic 
and idi{&% is shown by their agreeing with the results of Proto-Sl. 


VII. Common Slav je and ju beginning a word appear in R» 
as 0 and «; O.S. jedirm, “one,” jueha, “broth”; R. odiiOL 
ucha. 

VIII. Proto-Sl., as we have seen, had long, short and very short 
or half vowels and a inusical accent with differing intonations. 
O.S. was probably similar, but we have no sufficient 
materials for determining its quantities or accents as^"*"*^ 
systematic writing of the latter only came in from the* 

14th century. The fate of the half vowels we have seen (I.). 
Traces of former long vowels are very clearly to be seen in Sorb, 
Polish and Lit. E.., and less clearly in Bulg. and Gl. R., all of 
which have lost distinctions of quantity; Slovene can have long 
vowels only under the accent. In Kulube, G., .Slovak and Serbo 
Cr. there are also unaccented long syllables. Russian has kept 
the place of the original accent best, next to it Bulgarian; conse- 
quently it seems very capricious, appearing on different syllables 
in different flexions, but it has become merely expiratory. In 


Proto-Slav. 

O.S. i Bulg. 

Mac. 

Serbo-Croat and Slovene. 

t 

p. 

R. 

S 7 ie 6 a 

m'eia 

p'eSt 

mail 

*sviija, “ candle ”. 
*medja, “ boundary ” . 
*pektj, “ stove ” . 
*mogtj, “ power ” . 

svUt'a 1 svlita 

mezd'a | mdda 

peiti ] peifl 

rmkt 1 maid 

svek'a 

meg'a 

svijei'a svjeia svSla 
med'a media meja 
pei pel 

mo6 moi 

svice 

meze 

pec 

moc 

iwicca 

miedza 

piec 

moc 


iiiu). Some Macedonians have the strange result k' and g'. 
Among the Serbo-Croats we find every grade between d', and 
c', dz', or 5 , di, the Slovenes having c, j (our y), the 6cchs and 
Sorbs c, z, the Poles and Polabs c, dz, and the Russians & and i; 
the fate of kij and gij has been the same as that of tj throughout. 

(c) Before the narrow sounds i, i, c, e and the descendants of g 
there has resulted a later softening which has gone farthest in 
^ ^ Low Sorb, producing i and i, and in High Sorb and 

Polish, (5 and di, not so far in Gt. R. where /' d' remain, 
Wh. R. is intermediate with now i, di, now f, d' ; in 0 . even 
/' d' only conm before I, i and i. In S. Slavonic this effect is 
dialectical. C. lih, “ body,” dUati, “ make,” desei, “ ten ”; 
P. a'ala, dzido, dziesi^S ; High .Sorb, diesai; Low Sorb, iasei; 
Wh. R. ido, dislo, dieiai ; Gt. R. t'Uo, d'Uo, d'es'ati. 

(d) 5 , z, n, before gave throughout (No. to, above). 

Before the narrow vowels they give i, i, A in Sorb, 
*■ *' *■ Polish, Slovak and Russian, but Cech has no i or ^ nor ti 
before e nor always before I; S. Slavonic has »' before j. Other¬ 
wise in it such softening is only dialectical, but Bulgarian forms a 
transition to Russian. 

(ir) In Polish and Sorb we have the labi^s />', V (/'), m' 
softening before / and the narrow vowels, in Oech only before i, 
in Slovak nowhere. In S. Slavonic they only soften 
before and then the appears as V (pi', bV, vV, mV), 
invariably in Serb, generdly in Slovene, generally too 
in Russian, but there before the narrow sounds of newer for¬ 
mation they can all be softened in the ordinary way (/>', b', f, v', 
m'), in Bulgarian this I has disappeared and we have p', b', v', m'. 
But O.S. followed the S. Slav, rule ; and the I was probably once 
present in N.W. Slav. It remains everywhere in one or two 
roots—O.S. pl'ujtt (jTTiio) for spiup), R. pl'uju, P. plujf, otherwise 
O.S. zeml'a, R. z'eml'a, P. ziemia, “humus.” 

On the whole the. various languages do not differ much in 
principle in the treatment of ;, but softening before I, i, e, i, g, 
seems to have its extreme point in P., Kas. and Polab, spreading 
from tjhem to Sorb, White Russian and Gt. Russian; Oech, 
Slovak and Lit. Russian have it in a far less degree, and in 
S. Slavonic it is very little developed. 

VI. Right across the Slavonic world from W. to E. g has 
M>b become A, leaving the N. and the S. untouched. This 
change is found in Oech, Slovak, High but not Low 
Sorb, is taceable in Polish, and characteristic in l^ite, South 
Gt. Russian and Lit. Russian, also in the Russian pronunciation 
of Ch. Slavonic. The h produced is rather the spirant gh than the 
true asjwate. Low Sorb, R., O.S., &c., gora, P. gdra, “ moun¬ 
tain.” 0 ., Slovak, High Sorb, ^Vh. and Lit. R. hora. 


intonation Ls spread over two syllables, in Croatian (la dialect), 
the main stress is usually on the old place, in Soivian (ila dialect) it 
has^ shifted back one. In N.W. Slavonic, with the exception of 
Kaiube, in which it is free, the accent is fixed, in 6 ., Slovak and 
Sorb on the first syllable of the word, in Polish on the penultimate. 

On the whole it may be said that the geographical classification 
of the Slavs into N.W., S. and E. Slavs is justified linguistically, 
though too much stress must not be laid upon it as the lines of 
division are made less definite by the approximation of the 
languages which come next each other, the special charactcrLstics 
of each group are generally represented in dialects of the others 
if not in the written languages; also some peculiarities (e.g. VI., 
g^h) run right across all toundaries^ and secondary softening 
runs from N. to S., becoming less as it goes away from Poland 
(V., c). In fact, the triple division might be purely arbitrary but 
for the fact that the belt of Germans, Magyars and Rumanians 
has made impossible the survival of transitional dialects con¬ 
necting up Cech with Slovene, Slovak with Servian, Russian with 
Bulgarian. Slovak, as it were, just fails to be a universal link : 
in the north Russian and Polish have much in common, but 
Lithuania made some sort of barrier and the difference of 
religion favoured separate development. 

In the north Polish is closely connected with KaSube, and 
this with Polab, making the group of L'ach dialects in which the 
nasals survived (IV.). The two Sorb dialects link the L'achs 
on to the Cechs and Slovaks, the whole making the N.W. group 
with its preference for c,z,s as against S, i. If (which were perhaps 
unknown to Polab, V. b), its b' as against bV (V'. e), its keeping 
kv’ and gv' (V. a), tl and dl (III. c), its f (HI. a, not in Slovak) and 
the fixed accent (VIII. not in KaS.). The whole group (except 
Sorb) agrees with R. in having lost the aor. and impf. Yet 
C. and Slovak agree with S. Slav, in trot, trk (III. /, ii.) in survival 
of f and I (III. d) and of quantity (VIII.). Again, Slovene has 
occasiunm tl, dl (III. c), and its accent and quantity are not quite 
southerly, but its many dialects shade across to Croat and Servian, 
and they must aU be classed together for the fate of tj, dj (V. b) 
and ?, f (IV.). The Sopey and Macedonians, among their numer¬ 
ous dialects, make a bridge between Servian and Bulgarian. 
The special mark of the latter is tj, dj > h.ld, which is the main 
philological argument for making O.S. Bulgarian. In general 
S. Slav, shows less soft letters tl^ N.W. and E. (V. c and d). 
It shares with Russian bl < bj (V. e ), il,dl>l (III. e), kv', |»' > fu 
zv (V. a) and the mneral loss of j, g (IV.), and is closer to it in the 
fate of tj, dj (V. b). Bulgarian, especially in some dialects, is, as it 
were, a transition to Russian, e.g. in accentuation. 

Russian stands by itself by its tarot, tolot (III. /, ii.) and its 
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treatment of tj and d/<V. b) and the place of its accent (VIII.) 
in all of which it is rather archaic, while je > o, ju > u (VII.) is 
its own innovation. In its secondary softenings Lit. R., Gt. R. 
and Wh. R. make a gradual bridge bety/een S. Slav and Polish 
(V . e-e). In common with Polish, R. further has the retention of 
y (II.) and the loss of the aor. and impf. 

Finally, within historic time certain dialects have influenced 
others through literary and political intercourse. O.S. has 
influenced all the Orthodox Slavs and the Croats, so that Russian 
is full of words with O.S. forms pronounced a la Russe {q > u, 
q > fa, it' > &c.). Oech has almost overshadowed Slov^ and 

■early afforded literary models to Polish. Polish has overshadowed 
Kaiube and much influenced Little and White Russian and Great 
Russian in a less degree. Russian has in its turn supplied 
modern Bulgarian with a model. Again, other tongues have 
contributed something; in common Slavonic there are already 
German loan words, and others have followed in various periods, 
especially in Oech and Polish, while the very structure of Slovene 
and Sorb has been affected. Polish has adopted many Latin 
words. Bulgarian and Servian received many Turkish words. 
Russian took over many Eastern words in the Tatar period, and 
the common vocabulary of Western civilization since the time 
of Peter the Great, but on the whole, though the Slav easily takes 
to a fresh language, he has kept his own free from great 
admixture. 
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E. Th. Karskij, Oterk Slavfanskoj Kiritlovskoj Paleografii (Outline of 
SI. Cyrillic Palaeography) (Warsaw, 1901). (E. M. M.) 

SLAVYANSK, a town of Russia, in the government of Kharkov, 
158 m. by rail S.E. of the town of Kharkov, on the Torets river 
and close by several salt lakes, from which salt is extracted. 
Pop. (1897) 15,644. There are soap, candle and tallow-works. 
Slavyansk carries on a brisk trade in salt, cattle and tallow, 
ITie ancient name of Slavyansk was Tor. The town, which is 
supposed to occupy the site of a former settlement of the Torks 
(Turks), who inhabited the steppes of the Don, was founded in 
1676 by the Russians to protect the salt marshes. Having 
an open steppe behind it, this fort was often destroyed by the 
Tatars. Its salt trade became insignificant in the i8th century 
and only revived towards the end of the 19th century. 

SLEAFORD, a market town in the North Kesteven or Sleaford 
parliamentary division of Lincolnshire, England, in a fertile 
and partly fermy district on the river Slea. Pop. of urban district 
(1901) 5468" It is 112 m. N. by W. from London by the Great 
Northern railway, being the junction for several branchdines and 
for the March-Doncaster joint line of the Great Northern and 
Great Eastern companies. The church of St Denis is one of the 
finest in the county, exhibiting transitional Norman work in the 
base of the western tower, which is crowned by an Early 
English spire, which, however, is mainly a copy of the original. 
The nave is of beautiful late Decorated work with an ornate 
south porch. There is a splendid carved rood screen of oak. 
The chancel is Perpendicular. There are a few picturesque old 
houses. The district is very fertile, and the trade of the town 
is principally agricultural, while malting is also carried on. 

'Ihe discovery of numerous coins of the Constantine period, 
the earthworks of the castle-area, and its proximity to the ford 
by which Ermine Street crossed Ae Witham, point to the prob¬ 
ability of Sleaford (Slaforde, Lafford) being on the site of a Roman 
settlement or camp, and that the Saxons occupied the site before 
tteir conversion to Christianity is evident from the large cemetery 
discovered here. Dorae.sday Book records that the manor had 
been held from the time of Edward the Confessor by the bishops 
of Lindsey, whose successors, the bishops of Lincoln, retained 
it until it was surrendered to the Crown in 1546. It soon after¬ 
wards passed to the family of Carr and from them, by marriage, 
in 1688 to John Hervey, ^terwards earl of Bristol. The quadri¬ 
lateral castle, with its square towers and massive keep, was built 
by Alexander, bishop of Lincoln, and became one of the chief 
episcopal strongholds. King John rested here miai6after his 
disastrous passage of the Wash, and in 1430 Bishop Richard 
Fleming died here. The castle was in good repiair on its surrender 
in 154b, but was dismantled before 1600. Sleaford never became 
a municipal or parliamentary borough, and the government was 
manorial,.the bishops possessing full jurisdiction. The towns¬ 
folk however, largely organized in the gilds of Corpus 
(Ttristi, St John and Holy Trinity, accounts for which are extant 
from the year 1477. The origin of the markets and fairs is un¬ 
known, but in answer to a writ of quo warranto of the reign of 
Edward I., the bishop declared that they had been held from 
time immemorial. 

See Victoria County History, Lincolnshire ; G. W. Thomas, " On 
Excavations in an Anglo-Saxon Cemetery at Sleaford, Lincolnshire," 
Archaeologia, vol. i. (London, 1887); Edward Trollope, Sleaford 
and the Wapentakes of Flaxwell and Aswardhum in the county of 
Lincoln (London, 1872). 

SLEEMAN, SIR WILUAM HENRY (1788-1856), Indian 
soldier and administrator, was bom at Stratton, ComwsJl, on the 
8th of August 1788. He was the son of Philip Sleeman, yeeman 
and supervisor of excise. In 1809 he joined the Bengal army, 
served mthe Nepal War(i8i4-i8i6),and in 1820became assistant 
to the governor-general’s t^nt in the Saugor and Nerbudda 
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territories. He is best known for his suppression of the Thugs 
or religious murderers in India, becoming superintendent of the 
operations against them in 1835, and commissioner for the 
suppression of Thuggi and Dacoity in 1839. During these 
operations more than 1400 Thugs were hanged or transported for 
life, one of whom confessed to liaving committed over 700 
murders. Detection was only possible by means of informers, 
for whose protection from the vengeance of their associates a 
special gaol was established at Jubbulpore, Sleeman was 
residtait at Gwalior 1843-1849, and at Lucknow 1849-1856. 
He was opposed to the annexation of Oudh by Lord Da^ousie, 
but his advice was disregarded. He died at sea on his way home 
on the loth of February 1856. 

See Sir H. Sleeman, Rambles and RecoUeations of an Indian Official 
(1844 ; sncl edition, 1893), and A Journey through Oudh,{iii$b). 

SLEEP ( 0 . Eng. slapan ; Ger. schlafen; cf. Lat, labt, to glide, 
and “ slip ”), a normal condition of the body, occurring periodic¬ 
ally, in which there is a greater or less degree of unconsciousness 
due to inactivity of the nervous system and more especially of the 
brain and spirit cord. It may be regarded as ^e condition of 
rest of the nervous system during which there is a renewal of the 
raergy that has been expended in the hours of wakefulness: for 
in the nervous system the general law holds good that periods of 
physiological rest must alternate with periods of physiological 
activity, and, as the nervous system is the dominating mechanism 
in the body, when it reposes all the other systems enjoy the 
same condition to a greater or less extent. Rest alternates with 
work in all vital phenomena. After a muscle has contracted 
frequently at short intervals, a period of relaxation is necessary 
for the removal of waste products and the restitution of energy; 
the pulsating heart, apparently working without intermission, is 
in reality not doit^ so, as there are short intervals of relaxation 
between individusJ beats in which there b no expenditure of 
energy ; the ceUs in a secreting gland do not always elaborate, 
but have periods when the protoplasm is comparatively at rest. 
Nervous action ako involves physico-chemical changes of matter 
and the expenditure of energy. This is true even of the activity 
of the brain associated wilii sensation, perception, emotion, 
volition and other psychical phenomena, and therefore the higher 
nervous centres require rest, during which they are protected 
from the stream of impressions flowing in from the sense-organs, 
and in which whste matters are removed and the cerebral material 
is recuperated for another time of wakeful activity. (See also 
Hypnotism, and the physiolc^ical sections of the articles Bkaln, 
and Muscle and Nerve.) 

The coincidence of the time of sleep with the occurrence of the 
great terrestrial phenomena that cause night b more apparent 
than real. The oscillations of vital activity are not correlated to 
the terrestrial revolutions as effect and cause, but the occurrence 
of sleep, in the majority of cases, on the adveat of night is largely 
the result of habit. Whilst the darkness and stillness of night are 
favourable to sleep, the state of physiological repose is deter¬ 
mined more by the condition of the body .itself. Fatigue will 
normally cause sleep at any time of the twenty-four hours. 
Thus many of the lower animab habitually sleep during the day 
and prowl in search of food in the night; some hibernate during 
the winter season, passing into long periods of sleep during both 
day and night; and men whose avocations require them to work 
during the night And that they can maintain health and activity 
by sloping theiiequbite time during the day. 

The approach of sleep is usually marked by a desire for sleep, 
or sle^iness, embracing an obscure and complicated group of 
sensatidns, resembling such bodily states of feeling as hunger, 
thirst, the necessity of breathing, &c. All of these bodily states, 
although on the whole ill-defined, are referred with some precision 
to special organs. Thus hunger, although due to a general bodily 
want, b referred to the stomach, thirst to the fauces, and breath¬ 
ing to the chest; and in hke manner the desire for sleep is 
referred chiefly to the region of the head and neck. There is a 
sensation of weight in the upper eyelids, intermittent spasm 
of, the, sub-hyoid muscles, causing yawnipg,, and droopi^, of 
the head, /dong with these signs there b obscuration of the 


intelligence, depres.sion both of general sensibility and of tho 
special senses, and relaxation of the muscular system. The half- 
closed eyelids tend more and more to close-; the inspirations 
become slower and deeper; the muscles supporting the lower jaw 
become relaxed, so that the mouth opens; the muscles of the 
back of the neck that tend to support the head also relax and the 
chin droops on the breast; and the limbs relax and tend to fall 
into a line with the body. At the same time the hesitating 
utterances of the sleepy man indicate vagueness of thought, and’ 
external objects gradually cease to make an impression on the 
senses. These are the chief phenomena of the advent of sleep. 
After it has supervened there are many gradations in its depth 
and character. In some cases the sleep may be so light that the 
individual is partially conscious of external Impressions and of 
the disordered trains of thought and feeling that pass through 
his mind, constituting dreams, and these may be more or less 
vivid, according to the degree of consciousness remaining. On 
the other hand, the sleep may be so profound as to abolish all 
psychical phenomena: there are no dreams, and when the sleeper 
awakes the time passed in this unconscious slate is a blank. 
The first period of sleep is the most profound. After a variable 
period, usually from five to six hours of deep sleep, the faculties 
awaken, not simultaneously but often fitfully, so that there are 
transient periods of consciousness. This is the time of dreaming. 
.As the period of waking approaches the sensibility becomes 
more acute, so that external impressions are faintly perceived. 
These impressions may influence and mould the flow of images 
in the mind of the sleeper, frequently altering the nature of his 
dreams or making them more vivid. The moment of waking is 
usually not in.stantaneuus, but b preceded by an intermediate 
state of partial consciousness, and a strange play of the mental 
faculties that has more of tho character of an “ intellectual 
mirage ” than of consecutive thought. 

The intensity of sleep has been measured by Kohlschiitter 
by the intensity of the sound necessary to awaken the sleeper. 
This intensity increases rapidly during the first hour, then 
decreases, sometimes rapidly, sometimes slowly, during the next 
two or three hours, and then very slowly until the time of waking. 
This statement agrees generally with experience. As a rule the 
deeper the sleep the longer it lasts. 

Various physiological changes have been observed during 
sleep, but much remains to be done in this direction. The pulse 
becomes less frequent; the respiratory movements are fewer in 
number and are almost wholly thoracic, not abdominal; all the 
secretions are reduced in quantity; the gastric and intestinal 
peristaltic movements are less rapid ; the pupils cf the eye are 
contracted and during profound sleep are not affected by light; 
and the eyeballs are rotated upwards. The pupils dilate slightfy 
when strong sensory or auditory stimuli are applied, and they 
dilate the more the lighter the sleep ; at the moment of waking 
they become widely dilated. VTiilst muscular relaxation is 
general, there seems to be increased contraction of certain 
sphincter muscles, as the circular fibres of the iris and the fibres 
concerned in closing the eyelids. The slate of the circulation of 
the brain has been frequently investigated. The older view 
was that there was a degree of plethora or congestion of the 
vessels of the brain, as is the state of matters in coma, to which 
the state of sleep has a superficial resemblance. Coma, however, 
is not sleep, but a condition of inactivity of the cerebral matter 
owing to the accumulation of dark venous blood in its vessels. 
This has been actually observed in cases where it was possible to 
see the brain. During sleep the surface of the exposed brain has 
been observed to become pale and to shrink somewhat from the 
sides of the opemng (Johann Blumenbach, 1752-1840). A, 
careful eiqierimental research was conducted by Arthur E. 
Durham in i86o, in which he trephined a portion of bone as 
large as a shilling from the parietal region of a dog, and, to 
obviate the effects of atmospheric" pressure, inserted a watch 
glass into the aperture so that the surface of the brain could be 
seen. Hie results are summariaed thus:— 

" (i) Pressure of distended veins on tlic brain is not the cause of 
sleep, for during sleep the w'ns are not distended ; and; when they 
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symptoms and appearances arise which differ from those which 
characterize step, (i) JiuriOR step the brain is in a comparatively 
bloodless condition, and the blood in the encephalic vessels is not 
only diminished in quantity, but moves with diminished rapidity. 
(3) T^e condition of the cerebral circulation during sleep is, from 
physical causes, tllat which is most favourable to the nutrition of 
tile bmn tissue; and, on the otlier hand, the condition which 
prevails during waking is associated with mental activity, because 
It is that wliicli is most favourable to oxidation of the brain sub¬ 
stance, and to various changes in its chemical constitution. (4) 
The Mood which is derived from the brain during step is distri¬ 
buted to the alimentary and excretory organs. {5) Whatever in¬ 
creases the activity of tlie cerebral circulation tends to preserve 
wakefulness ; and whatever decreases the activity of the cerebral 
circulation, and, at the same time, is not inconsistent with the 
general health of tlie body, tends to induce and favour step. Such 
circumstances may act primanly through the nervous or through 
the vascular system. Among those which act through the nervous 
system may be instanced the presence or absence of impressions 
upon the senses, and the presence or absence of exciting ideas. 
Among those which act through the vascular system may be men¬ 
tioned unnaturally or naturally increased or decreased force or 
frequency of the heart's action.'’ 

Dr William A. Hammond and Dr Silas Weir Mitchell (b. 1830) 
repeated and extended Durham’s observations, with the same 
genera] results (1866), and Ehrmann, Salath^ (1877), Kranpiis 
Franck (1877) and Mosso (1881), by more refined methods of 
observation arrived at the same general conclusions. Angelo 
M0.SS0 (b. 1846) in particular applied witli great success the 
graphic method of registration to the study of the movements of 
'the brain and of the circulation during sleep. He made observa¬ 
tions on three persons who had lost a portion of the cranial vault 
and in whom there was a soft pulsating cicatrix. They were a 
woman of thirty-seven years of age, a man of thirty-seven years 
and a child of about twelve years. By special arrangements, 
Mosso took simultaneous tracings of the pulse at the wrist, of 
the lieat of the heart, of the movements of the wall of the chest 
in respiration, and of the movements of the denuded brain. 
Further, by means of the plethysmograph—an instrument of 
Mosso’s own invention—he obtained tracings showing changes 
in the volume of the hand and forearm; and he succMded in 
showing that during sleep there is a diminished amount of blood 
in the brain, and at the same time an increased amount in the 
extremities. He showed further that there are frequent adjust¬ 
ments in the distribution of the blood, even during sleep. Thus 
a strong stimulus to the skin, or to a sense organ—but not strong 
enough to awoken the sleeper—caused a contraction of the vessels 
of the forearm, an increase of blood pressure, and a determination 
of blood towards the brain; and, on the other hand, on suddenly 
awakening the sleeper, there was a contlraction of the vessels 
of the brain, a general, rise of pressure, and an accelerated flow 
of blood through the hemispheres of the brain. So sensitive is 
the whole organism in this respect, even during sleep, that a 
loudly spoken word, a sound, a touch> the action of light or any 
moderate sensory impression modified the ihythm of respiration, 
determined a contraction of lho vessels of the forearm, increased 
the general pressure of the blood, caused on inrrea.sed flow to the 
brain, and quickened the frequency of the beats of the heart. 
These ob.servations show how a physiological explanation can be 
suggested of the influence of external impressions in modifying 
the dreams of a sleeper. Further, Mosso found that during very 
profound sleep these oscillations disappear: the pulsatory 
movements are uniform and are not affected by sensory impres¬ 
sions, and probably this condition exists when there it the 
absolute unconsciousness, of a “ dead” sleep. By such methods 
as have been employed by Mosso, three movements of the brain 
have beon-observed—(i) pulsaiions, corresponding to the beats 
of the heart; (2) oscillations, or longer waves, sometimes coincid¬ 
ing with the heart beats, or more generally consisting of longer 
festoons, carrying each a number of smaller, waves, and believed 
to correspond generally to tlie respiratory movements;; and 
(3) unitdaiions, still longs' and less marked elevations and 
depressions, first clearly observed by Mosso, and believed by 
him to indicate ihythmic contractions of; the vessel*: of the pia 
mater and^of the beaia. This vkwisan keeping with MieolMerve- 
tions of; Frame, Comdius Danders (b. 1S18), Adolf;^Bustinaul 


(b. i*B 23 ), Tenner and others on changes of calibre observed in 
the cerebral vessel^ and with the experiments of ,many .physio¬ 
logists, showing that the vessels of the pia mater^ lilu other 
vessels, are controlled by the vaso-motor system of nerves. 
It may therefore be'considered certain that during sleep there is 
an anaemia, or partially bloodless condition, of the brain, and 
that the blood is drawn off to other organs, whilst at the same time 
this anaemic condition may be modified by changes in the 
circulation or in tlie respiratory mechanism caused by position, 
by sensory impressions or by sudden changes in the state of 
repose of the muscles. The examination of the retina (which 
may be regarded as a cerebral outwork) by the ophthalmoscope 
during sleep also shows a comparatively bloodless condition. 
Such are the facts; the deficiency in the way of a theoretical 
explanation is that physiologists cannot satisfactorily acoiunt 
for the anaemic condition causing unconsciousness. Sudden 
haemorrhage from the brain and nerve-centres, or a sudden 
cessation of the supply of blood to the brain, as occurs in syncope 
(failure of the heart's action—a faint), no doubt causes uncon¬ 
sciousness, but in these circumstances there is a tendency to 
convulsive spasm. Such spasm is usually absent in sleep, but 
sudden jerks of the limbs may sometimes be observed during the 
time when there is the confusion of ideas preceding the passage 
into sleep. 

During sleep the amount of carljonic acid eliminulsd is very 
much reduced, indicating that molecular changes in the tissues 
do not occur to the same extent as in the waking state. This is 
also shown by the fact that less heat is produced. Hermann von 
Helmholtz (b. 1821) stales that the amount of heat produced by 
a man weighing 67 kilogrammes (147-4 lb) is about 40 calorics per 
hour during sleep, as against 112 c^ories per hour while awwc. 
This diminished production of heat may be largely accounted for 
by the quiet condition of the muscles of locomotion, but it also 
indicates diminished tissue changes throughout the body. In 
profound sleep the bodily temperature may fall from '6° to -a® 
Fahr. In consequence of diminislied oxidation changes during 
sleep, it is not improbable that excess of nutrient matter may 
then be stored up in the form of fat, and that thus the proverii 
“ He who sleeps dines ” is based on a correct appreciation of the 
fact that sleep tends to produce plethora or obesity. 

Whilst it is easy to state tliat sleep is caused by fatigue of the 
nervous system, it is more difficult to explain what the precise 
clianges are that produce the state of unconsciousness. \Wous 
hypotheses liave been advanced, but it cannot be said that any 
one is wholly satisfactory. Aware that the fatigue of muscle is 
associated with the accumulation of sarcolactic acid, Thierry 
William Preycr (b. 1841) surmised that the activity of nervous 
matter might be interfered with by the accumulation in the nerve- 
centres of some such acid, or of its soda salt (lactate of soda), 
but this view has not been supported by the results of experiment, 
as the injection into the blood of a dose of lactate of soda has not 
produced sleep. Bfliiger has observed that frogs deprived for 
a considerable time of oxygen passed gradually into a state 
resembling profound sleep, and he has advanced the theory that 
there is no organ of the body so auickly affected by deprivation 
of oxygen as the brain. According to Eduard F. W. Pflilger 
(b. 1829), the phenomena of life depiend on a dissociation of living 
matter, and in piartirular the actiifity of the cerebral substance 
connected with psychical states depicnds on dissociation changes 
in the gray matter. To excite the dissociation, howe'ver, 
oxygen is necessary. The oxygen unites with certain of the 
compvjunds set free by the dissociation, forming, amongst other 
substances, carbonic acid. If such matters as these that unite 
with oxygon are in sufficient amount to use up all the oxygen, 
the grey matter of the brain suffers from a deficiency of oxygm 
(or from its absesice), and also frem the accumulaticii of oarlwnic 
acid. According to such a theoi^, cerebral activiliy depends on 
cerebral respiration, and sleep is a kind of cerab^ asphyxia. 
Some sudreondition is not improbable, but it must be stated that 
the evidence at present in support of it is eseagra. Possibly, in 
attempting to account, for die phenomenon of-sleep, too nSudi 
impwrtance.has been, attributed to the changes SKicurring; in* the 
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brain, forgetting that not merely brain matter but every ftssue 
of the body becomes exhausted by work, and that sleep may be 
partly due to phenomena occurring throughout the body and not 
in the brain alone. , 

All the phenomena of sleep point to a diminished excitability 
of the cerebral nerve-centres and of the spinal cord. Contrary 
to what is often stated, there can be no doubt that reflex action 
is in partial abeyance and that the spinal cord is in a state of 
partial inactivity as well as the brain. The only nerve-centres 
that do not sleep are those absolutely essential to life, such as 
those connected with the heart, with re.spiratory movements, 
and with the distribution of blood by the vaso-motor arrange¬ 
ments ; and Mosso’s experiments indicate that even these have 
a certain amount of repose in profound .sleep. 

There is little doubt that all living being.s require periods of 
repose alternating with periods of activity. Many plants close their 
flowers and bend tlteir petioles at curtain times ol the day. The.sr 
phenomena, called " the sleep of plants,” depend apparently on 
changes in solar radiation, and there is no reason to beUeve that 
during the time of quiescence any reparative processes go on, as 
during the sleeping period of animals. Naturalists have observed 
many of the lower animals apparently in a state of sleep. Insects, 
cru.staccaus, hshes, reptiles, may all be observed occasionally to be 
almost motionle.ss for considerable periods of time. The sleeping of I 
birds is familiar to all, and in these there are anatomical arrangements ' 
by wliicb the bird may, like the crane, sleep perched on one leg, or 
grasping a branch witli both feet, like perclung birds generally, 
without any muscular efiort aud consequently without fatigue. 

The amount of sleep required by man varies according to age, 
sex and habit. The popular notion that a child sleeps half its time, 
an adult one-third, wliilst an old person may do little except eat and 
sleep is not far wrong. In early life tlie cerebral faculties appear to 
be easily exhausted and during the frequent and prolonged sleeps ol 
infancy the brain rests and the vegetative changes connected with 
nutrition and growth go on actively. As life advances, less .sleep 
is required, until in adult Ufe a period of seven or eight hours is 
sufficient. As a role, women require more sleep tlian men; but 
much depends on habit. Thus most women bear the loss of sleep in 
the first instance better than men, because they have been accus¬ 
tomed more to loss or irrcgulsuity of sleep. The effect of habit is 
well seen in nurses, both mme and female, who will often be able to 
work for weeks continuously with snatches of sleep, not amounting 
to more than two or three hours daily. Sooner or later, however, 
even in these cases nature asserts her demands, and prolonged sk-ep 
is necessary to maintain health and vigour. Wakefulness during 
the time when one ought to be asleep is frequently a distressing con¬ 
dition, undermining the strength and incapacitating for active and 
efficient work (see Insomnia). 

It is a matter of common observation not only tliat certain persons 
require more sleep than others hut that they have less power of 
resisting its onset and of awaking. This condition may become 
morbid, coastituting a veritable nervous disease, to which the name 
" maladie du sommeil ” or hypnosia may be given. It may be 
described as invincible sleep, and it may continue for weeks aud 
for months, terminating in convulsive .seizures, and even death. 
A persistent drooping of the upper eyehd has been observed even 
during waking hours. Dr W. Ogle has observed in such cases an 
engorgement of the cervical gangha of tlic symrathetic; but this 
may have nothing to do with the condition. Cases of very pro¬ 
longed sleep are not uncommon, especially amongst hysterical 
persons, lasting four, seven or ten days. On awaking the patient 
is exhaust^ and pale, with cold extremities, and not infrequently, 
after a brief interv^ of waking, paascs off into another lethargic 
sleep. Something similar to this may be seen in very aged persons 
towards the close of life. (See also Dreams, Somnambuusm and 
Hypnotism). 

Among older works, see article " Sommeil ” in the Dictionnaire 
encyclopidiqut des sciences midicales, where a bibliography is given 
and where also there Is an account of the medico-legal questions 
connected with sleep and somnambulism; Macnish, Physiology of 
Sleep; Durliam, “ On "the Physiology of Sleep," in Guy’s Hospital 
Reports (i860); Kohlschiitter, " Die Mochanik des Schlafes," in 
Z,i.ration.Med.,\o\.xxxm. (1869); Pfliiger," Tbeorie des Schlafes,” 
in PflUgfr's Archiv, vol. x. (1875) ; Moaso, Ober den Kreislauf des 
Blutes On menscUichen Gehirn (Leipzig, 1881). Also ManacMne, 
Sleep, its Physiology, Pathology, Hygiene and Psychology (Eng. trans. 
1897), with bibliography. (J. G. M.) 

SLEEPER, a term used with many technical applications for 
a piece of timber, metal, &c., used as a support; m carpentry it 
ii such a piece of timber laid on low cross walk as a piate to 
receive ground joists; in shipbuilding, a strengthening timber 
for the bows and stem frame ; the most frequent use of the term 
is for a timber or steel support on which the chairs are fixed for 
canying tiie ntils on a railway; in America these are calM 


“ tra ” (see Railways). The common explanation of the origin 
of the word is to connect it with “ sleep,” the timbers supposed 
to be lying at rest. The real source of the word is the Norwegian 
sleip, a piece of timber used for dragging things over, a roller, 
especially u.sed of timbers laid in a row in making a road. This 
word Skeat {Etymol. Diet., 1898) connects with “ slab,” a flat 
piece of stone or wood. The French term dormant is used in 
carpentry, but as fxirt of the frame of a window or door. 

SLEEPING-SICKNESS (Trypanosomiasis), a remarkable para¬ 
sitic disease, familiar among West African natives sinbe the 
beginning of the 19th century, and characterized by protracted 
letharg>', fever and wasting. It is attributed to the trypanosoma 
gambiense, a parasite which was discovered in the frog by Gruby 
in 1847, and in 1880 by Griffith Evans in horses afflicted with 
the disease called “surra” in India. In 1895 Surgeon-Major 
(afterwards Sir) D. Bruce found a trypanosoma similar to 
Evans’s in cases of what was known in cattle as “ tsetse-fly 
disease ”; and though the try]>anosoma had not then actually 
been found in man, Bruce .suggested that this was akin to the 
human “ sleeping-.sickne.ss ” which had now extended into the 
Congo Free State, Uganda and elsewhere, and was causing great 
mortality, many Europeans having died of the disease. In 1903 
Castelani found the trypanosoma in the cerebro-spinal fluid of 
human patients afflicted with the disease. The question of the 
pathology of “ sleeping-sickness ” was vigorously taken up, and 
in June 1907 an international conference was held in London for 
the purpose of organizing research on the subject. As was 
pointed out by Lord Fitzmaurice (i8th of June), in his opening 
address, it was already accepted that trypanosoma gambiense 
was the cause of the disease, and it was even then “ all but 
proved ” that the parasite was conveyed by at least one species 
of tsetse fly (glossina palpalis), the dislribution of which was 
limited to the neighbourhood of open water, it had further been 
ascertained, experimentally in animals, and therapeutically in 
man, that the infection once acquired could be controlled, to 
some extent, by various substances—^arsenic, certain colours, 
dyes, in combinations of arsenic and colour dye.s, e.g. atoxyl— 
and by mercury. It remained a question how far certain un¬ 
ascertained factors were at work in the spread of the disease, and 
for this purpose the British government invited Ihe co-operation 
of all the powers interested in tropical Africa in considering 
certain problems, annual or biennial conferences being suggested, 
and the formation of a central bureau, in order to organize the 
research. These problems were: (i) to determine whether the 
tsetse fly (glossina palpalis) was a direct or indirect conveyor of 
the parasite; (2) whether the parasite underwent necessary 
developmental changes in the tsetse fly; (3) if so, whether the 
developed germs were conveyed by the original fly or its larva 
when arrived at the imago stage; (4) how long an infected 
glossina palpalis remained infected; (5) whether other species 
of glossina were concerned; (6) the geographical distribution 
and habits of the fly; (7) whether and how far the spread of 
infection was the work of any of the vertebrate fauna (other than 
man); (8) to suggest preventive methods for exterminating the 
glossina, or protecting uninfected districts by segregation or 
otherwise; (9) to study the therapeutics of the disease. In the 
history of modem pathology, this organization of research in 
re.spect of “ sleeping-sickness ” must hold an important place 
as the application of .state effort on behalf of the advancement of 
science. (See Neuropathology and Parasitic Diseases.) 

Authorities. —Sir P. Manson, Lane Lectures on Tropical Diseases 
(1903); W. F. M. Marshall, ” Trypanosomiasis or Slemiqg-Sickness,” 
in Review of Neurology and Psychtalry (February 1906); T. W. Mott, 
Archives of Neurology, vol. iii. (1907); Reports of the Sleeping-Sickiuss 
Commissioni Castellani, " Researches on the Aetiology of Sleeping- 
Sickness," Journal of Tropieal Medicine (Juno 1903). 

SLEET (either from Nor. sletta, of the some meaning, or related 
to Ger. Sehlosse, hailstone), that form of precipitation of water 
vapour condensed from the atmosphere, which reaches the ground 
in a partly frozen condition. Sleet may originate in the upper 
atmosphere either as rain, in which case, to become partly 
firozen, it must have fallen into a stratum of air colder than that 
in which it originated, or as snow, when the opposite must have 
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taken place, i.e. the snow in its descent must have encountered 
an air-temperature slightly above the freering-point. 

SLEEVE 10 . Eng. slieve, slyf, a word allied to “ slip,” cf. Dutch 
sloof, apron), that part of a garment which covers the arm, or 
through which the arm passes or slips. The pattern of the sleeve 
is one of the characteristics of fashion in dress, varying in everj' 
country and period. Various survivals of the early forms of 
sleeve are still found in the different types of academic or other 
robes (?.»'.). Where the long hanging deeve is worn it has, as 
still in China and Japan, been used as a pocket, whence has come 
the phra.se ‘‘ to have up one’s sleeve,” to have something con¬ 
cealed ready to produce. There are many other proverbial and 
metaphorical expressions associated with the sleeve, such as “ to 
wear one’s heart upon one’s sleeve,” “ to laugh in one’s sleeve,” 
&r. In technical usage a “ sleeve ” is a tube into which another 
tube is inserted, which in the case of small tubes is called a 
thimble. 

SLEIDANUS, JOHANNES (1506-1556), German historian, the 
annalist of the Reformation, was born at Sclileiden near Aix-la- 
Chapcllc. He studied ancient languages and literatures at 
1 /icge and Cologne, and law and jurisprudence at Paris and 
Orleans. Whilst among the humanists of Liege, he had adopted 
Protestant opinions, and entering the service of Cunlinal du 
Bellay, was employed in the futile negotiations of the French 
court to make an alliance with the German Prote.stants against 
the emperor Charles V. In 1542 he settled at .Strassburg. 
Sleidanus had been accu.storaed to copy all papers bearing upon 
the Reformation to which he had access, and Martin Hucer, who 
had .seen his collection, proposed to Philip of Hesse to appoint him 
historian of the Reformation, giving him a salary and access to 
all necessary documents. After some delay the heads of the 
league of .Schmalkalden agreed to the proposal, and Sleidanus 
began his great work, finishing the first volume in 1545. In that 
year he was recalled to diplomacy, and went to England in a 
French embassy to Henry VIH. While there he collected 
materials for his history. On his return he represented Strassburg 
at the diets of Frankfort and Worms, and went on to Marburg to 
explore the archives of Philip of Hesse. The war of the league 
of Schmalkalden interfered with this work, and also prevented the 
payment of Sleidanus, who in his difficulties applied to England 
for aid, and at Cranmer’s intercession received a yearly pension 
from Edward VI., which, however, was not long continued. In 
1551 Sleidanus went to the council of Trent as representative 
from Strassburg, charged also with full powers to act for the 
imperial cities of Esslingen, Ravensburg, Reutlingen, Biberach 
and Lindau. He was afterwards appointed professor of law 
in Stra-ssburg, and finished his great task in 1554, though lack 
of money and other misfortunes compelled him to delay printing. 
Sleidanus died in poverty at Strassburg in October 1556. The 
book appeared in the preceding year— Commentariorum de statu 
rdtgionis et reipublicae, Carolo V. Caesare, libri XXVI.; it 
was translated into English by John Daws in 1560 and by G. 
Bohum in 1689. It was so impartial that it pleased no one, not 
even Melanchthon. It remains the most valuable contemporary 
history of the times of the Reformation, and contains the largest 
collection of important documents. 

See H. Banmgaiten, Ober Sleidanus Leben uni Briefwechsel 
(1878), and Sleiians Briefwechsel (1881); and A. Hasenclever, 
Sleidan-Studien (Bonn, 1905). 

SLEIGH, Sled or Sledge (Dan. slatie, Dutch slede, akin to 

slide,”) a vehicle on runners instead of wheels, for travelling 
over snow or ice. Various forms are used according as the 
object is Utility or sport. Tlie sleighs used in Coasting are 
referred to in the artide under that heading; but for ordinary 
means of conveyance horse-drawn sleighs are employed as 
carriages in countries such us Russia, Scandinavia, and North 
America, where the roads are snow-bound in the cold season; 
and in the Arctic regions dogs are harnessed to them. 

SLIDELL, JOHN (1793-1871), American political leader and 
diplomatist, was bom m New York City in 1793. He graduated 
from Columbia College in 1810, engaged in business for a short 
time, then studied law, and became one of the leaders of the 
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bar Nt New Orleans, Louisiana, where he settled permanently 
in 1825. He was a member of the national House of Repre¬ 
sentatives as a state’s rights Democrat from 1843 to 1845, when 
he resigned and was,sent by President Polk on a secret mission 
to Mexico, with power to adjust the difficulties growing out of 
the annexation of Texas to the United States, and to acquire 
by purchase both New Mexico (including the present Arizona) 
and Upper California. He was not, however, received by the 
Mexican government. From 1853 to 1861 he was a representative 
of Louisiana in the United States Senate, and was an influential 
working member of important committees, thorgh he seldom 
took part in debate. During this period he was intimately 
associated with James Buchanan, and is supposed to have had 
an important part in bringing about Buchanan’s nomination 
for the presidency in 1856. When Louisiana seceded in 1861. 
Slidell withdrew from the Senate, and late in 1861 was sent 
by the Confederate Government as commissioner to France. 
With James M. Ma.son {q.v.), the Confederate commissioner to 
England, he was taken from the British steamer “ Trent ” by 
Captain Charles Wilkes of the United States navy, and was 
imprisoned at Fort Warren in Boston harbour. In January 
1862, at the demand of England, the Confederate commissioners 
were released, and Slidell proceeded to France. His mission 
there was to secure the recognition'of the Confederate States ; 
in this he was unsuccessful, but he was able to keep France 
sympathetic, and to help to secure supplies for the Confederate 
army and navj’. After the war he remained abroad, settling 
in England, and his daughter married a French nobleman. He 
died in London on the 29th of July 1871. 

SLIGO, a county of Ireland in the province of Connaught, 
bounded N. by the Atlantic, E. by Ixitnm, S.E. by Roscommon, 
and S. and W. by Mayo. The area is 452,356 acres or about 
707 sq. m. The coast-line is very irregular, and in some places 
rises into grand escarpments and terraces. The principal inlets 
are Killala Bay and Sligo Bay, the latter subdivided into Brown 
Bay, Drumcliffe Bay and Ballysadare Bay. Near the coast 
are the islands of Inishmuiray and Coney and other smaller 
islets. Though Sligo cannot be compared for scenery with the 
western parts and north coast of County Mayo, it is well wooded 
and possesses several beautiful lakes and rivers and some ranges 
of hills finely situated and grouped. In the north are the lime¬ 
stone elevations of Ben Bulbin (1712 ft.)and Knocknarea(io78), 
contrasting with the adjacent rugged gneiss mountains, among 
which are King’s Mountain (1527) and Gullogherboy (1430). 
On the boundary with Leitrim, 'Truskmore reaches a height 
of 2113 ft. In the west are the ranges of the Slieve Gamph and 
Ox Mountains, upwards of 1300 and 1600 ft. respectively. The 
Curlew Mountains, an abrupt ridge of limestone gravel, upwards 
of 800 ft. in height, with flattened summit, separate Sligo from 
Roscommon. The principal rivers are the Moy, forming for 
a part of its course the boundary with Mayo, and flowing south- 
westward and then northward into Killma Bay; the Easky, 
flowing ’northward from Ixiugh Easky ; and Ballysadare, with 
its branches the Owenmore, Owenbeg, and Arrow, or Unshin; 
and the Garvogue, or Garavogue, flowing from Lough Gill. 
Except the finely-situated Lorgh Gill (extending into Ldtrim), 
Lough Arrow, and Lough Gara, all of which exceed 3000 acres 
in extent, none of the lakes has so large an area as 400 acres. 
Tlie .salmon, sea-trout and trout fishing is generally excellent 
in these waters, especially during the autumn, but Lough Arrow 
also provides sport during the Mayfly season. 

TUis county essentially consists of Carboniferous Limestone, 
broken by the Dalradian axis of the Ox Mountains. The gneisses 
of this range, which obviously result from the intermingling of 
granite and a series of schists and quartzites, form a ridge of rocky 
lulls, smoothed by glaciation, on the flanks of which Carboniferous 
shales rest. Above tliese, the limestone is boldly developed, forming 
great scarped tablelands north of Sligo, with some sandstone on the 
summit of Truskmore. Knocknarea, conspicuous from Sligo, is an 
outlier of the Upper Limestone. Lough Gill is picturesqndy bounded 
by the gneissic range on the south and these high carboniferous masses 
on the north. The limestone also produces fine features in the 
south of the county, in Keishcorran and round Lough Arrow. East 
of this point, it forms the slopes of the Leitrim and Roscommon 
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coalfield, the sonunits being capmd by the Milktone Grit aerieb; 
While on the south, bounded by a tault, riafs t^p Old Ited Sandstone 
range of the Curlew Hills. Lead was mined at Ballysadaro, and the 
clay-ironstone from the east of the county was at one time smelted. 

Industries. —^There is considerable variety |»th in tlie character 
of the soil and in the agricultural advancement in different parts 
of the county. In some parts it is a hght sandy loam resting on a 
freestone bottom, and iii the lower dtstricls a rich and deep mould 
prevails resting on a substratum of hraestonc. Owing to the moiat- 
ness of the climate cattle feeding is found to be the most remunerative 
method of farming, as may be gatliered from the increasing or well- 
maintained numbers of cattle, sheep and poultry. Oats aud potatoes 
are the pnncipal crops, but the acreage devoted to them decreases, 
and the proportion of tillage to pasturage is roughly as i to 3^. 
Coarse woollens and linens are manufactured for home consumption, 
and there are tanneries, distilleries, and breweries in the principal 
towns. A considerable general trade is earned on at the ports of 
Uallina (on tlie Moy) and Shgu. The hshenes on the coast are 
valuable, and there are imnortant salmon fisheries at the mouths of 
the nvers. The town of Sligo is the eiuef centre. 

The Sligo branch of the wdland Great Western railway enters 
the county from tlie S.E., with a branch S.W. from Kufree to 
Ballaghaderreen in county Mayo; the Limerick and Sligo line of 
the Great Southern and Westeni enler.s from S.W.; and the Sligo, 
Leitrim and Northern counties, from Enniskillen (county Fermanagh), 
and Manor Hamilton (county Leitnm), from the N.E. These lines 
unite at Cullooney and share tlie railway from this junction to the 
town of Sligo. 

Population and Administration. —Tlie population (94,416 in 1891, 
84,083 in 1901) decreases at a rate considerably above the average 
of the Irish counties, and emigration is heavy. Of the total about 
90 % are Roman Catholics and about 7 % Protestant Episcopalians. 
About 88 % IS rural population. The county town is Sligo (pop. 
10,870) ; fjallymote and Tobercurry (or Tubbcrcurry) are small 
inland market towns. The county is divided into six baronies. 
Assizes are lield at Sligo and quarter-sessions at Ballymote, Easky 
and Sligo. For porbameiitary representation the county has smee 
1885 formed two divisions (North and South), each returning a 
member. The county is mainly iti the Protestant diocese of Kilmore, 
and in tlie Roman Catliolic dioceses of Ardagh, Achonry, Elphin and 
Killaia. 

History.—The county was created by Sir Henry Sydney in 
1579. On Carrowmore, between Sligo and Ballysadaro, there 
is a remarkable collection of ancient stone monuments (see 
Sligo, town). At Drumcllfle (5 m. N. of Sligo) are the only 
round tower remaining in the county and a beautiful Celtic 
cross 13 ft. in height. The principal monastic ruins are the 
abbey of St Fechan at Ballysadare, with a church of the i) th 
or i2lh century ; the abbey of Sligo; and a remarkable group 
of buildings on the island Inishmurray, which include a cashcl 
or walled enclosure; three oratories, one of which contains an 
oaken figure in ecclesiastical garb; two holy wells; and also 
altars, pillar stones, inscribed slabs (one of which is unique 
among those of its kind in Ireland in having an inscription partly 
in Latin), and several examples of beehive cells. Tliis settlement 
is associated with Molaise, a saint of the early 6th century (not 
identical with the Molaise of Devenish in Loch Erne), and the 
remains still attract pilgrims, who revere the oaken figure 
mentioned as an iitufge ol the saint, though it is more probably 
the figurehead of a vessel. 

SUOO, a municipal borough, seaport and market town, and 
the county town of county Sligo, Ireland. Pop. (1901) 10,870. 
It lies at the head of an arm of Sligo Bay on the north-west 
coast, on the river Garvogue, i34i m. N.W. from Dublin by the 
Midland Great Western railway. This company shares with the 
Great Southern and Western and the Sligo, Leitrim, and Northern 
Counties railways the line to Collooney Junction, 6| m. S., from 
which the former ruas S. to Limerick and the latter E. to Ennis¬ 
killen., The situation of Sligo is beautiful; the liay is .separated 
from the fine Lough Gill less than 4 m. of a richly wooded 
valley, with flanking hills exceeding 1000 ft. in elevation. Sligo 
takes rank with Galway and Limerick as one of the three principal 
ports of the west coast of Ireland. Regular communication by 
steamer is maintained with Liverpool and Gla^ow, and a con¬ 
siderable export trade is carried on in grain, flour, pork and 
cattle ; while coals, iron, timber and provisions are nnported. 
Ttere is a depth on the harbour bar of 16 ft. at low water, and 
there are commodious quays and basins. Harbour commissioners 
control the port. Brewing, flour-milling and saw-milling are the 
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chief industries, and there is an important butter-market. 
Monthly fairs arc held. Sligo is a centre of salmon and sea¬ 
fishing industries. 

The Dominican Abbey,founded in 1252 by Maurice Fitzgerald, 
Lord-Justice, is one of the finest monastic ruins in Ireland. It 
was partly destroyed by fire in 1414 and again in 1642. Three 
sides of the cloisters remain, and the lofty quadrangular tower 
at the junction of the nave and chancel is entire. The cast 
window is of the date of the original structure. The principal 
modem church Is the Roman Catholic cathedral (1869) for the 
diocese of Elphin in the Norman style with a finely sculptured 
doorway. There is also a Roman Catholic college. 

A castle was built at Sligo by Maurice Fitzgerald in 1242, 
which in 1270 was taken and destroyed by O’Donnel; in 1310 
it was rebuilt by Richard, earl of Ulster, and was again partly 
destroyed in 1369 and 1394. Of this and the walls with which 
the town was fortified there are no remains. Early in the reign 
of James I. the town received a market and two annual fairs; 
in 1613 it was incorporated and received the privileges of a 
^rougb ; and in 1621 it received a cliarter of the staple. In 1641 
it was besieged by the Parliamentary forces under Sir Charles 
Cootc, but was afterwards evacuated, and occupied by tlie 
Royalists till the termination of the war. In 1688 it declared 
in favour of James II., and, after being raptured by the Ennis- 
killeners, was retaken by General Sarsfield, but ultimately 
surrendered to the' earl of Granard. The borough was dis¬ 
franchised in 1870. Under the Local Government (Ireland) Act, 
1898, it retains its mayor and corporation, but the latter has 
practically the status of an urban district council. 

The country neighbouring to Shgo presents line coast scenery, 
west coast ol Ireland, whde inland it is wild and mountainous. 
Tlirec m. S.W. of Uie town, on Carrowmore, is a remarkable collection 
of megahtluc remains, including cromlechs, stone circles, and burial 
cairns, which has been taken to mark the site ol the traditional battle 
of North Moytura. On Knocknarea (1078 ft.), south of Shgo, is a 
huge cairn, wliich tradition sets down as the burialjlace of yueen 
Mab (Meave of Connaught). Five m. N. of Sligo is Drumchffe, with 
its round tower and Celtic cross. Rosses, on Sligo Bay, is a fa\xmrite 
resort. Sligo is a centre for salmon and trout fishing. 

SUNG (from M. Eng. slingen, to fling, throw with a jerk, Icel. 
slyngva, cf. Ger. schlingen, to twist), an implement for casting 
missiles, also from its resemblance in form to the implement, 
a hanging loop used as a support for a wounded limb, a chain 
with hooks used for raising or lowering heavy goods or objects, 
&c. The sling as a weapon is probably the earlic.st form of device 
known to mankind by which an increa.se of force and range was 
given to the arm of a thrower of missiles. Sling .stones from 
the stone age have been frequently found («e Arms and ARMorr.). 
The form of the weapon is of two kinds ; the sling proper consists 
of a small strap or socket of leather or hide to which two cords 
are attached ; the slinger holds the two ends in one hand, whirls 
the socket and missile rapidly round tbe head and, loosing one 
cord .sharply, despatches the missile ; the other type is the staff 
sling, in which the sling itself is attached to a short staff, held in 
both hands. This was used for heavier missiles especially in 
siege operations during the middle ages. There are many refer¬ 
ences to slings and to slingers in the Bible; the left-handed 
slingers of Benjamin were famous (Judges xx. 16). The Assyrian 
monuments show the sling of the ordinary type and dingers were 
used in the ancient Egyptian army, but not before the 8th 
century b.c. The sling (Gr. o-i^ecSovij, Lat. funda) is not men¬ 
tioned in Homer; Herodotus (vii. 138) speaks of the slingers 
in the army offered by Gelon to serve against the Persians ; it 
seems to have been a woapion chiefly used by barbarian troops. 
The Acamanians, however, were expert slingers (Thuc. ii. 81), 
and so also were the Achaeans, who later invented the sling 
which discharged a shaft with on iron bolt head (Livy xlii. 65, 
from PolybiusJ. In the Roman army by the time of the Punic 
Wars the slingers (juniitores) wdre auxiliaries from Greece, 
Syria and Africa. The Balearic islanders, who were in Hannibal’s 
army, were always famous as slingers. In medieval times the 
sling was much used in the Frankish army, especially in defending 
trenches, while the staff-sling was used against fortifications 
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the i4t^r(ientury. They were used down to the idth and 17th 
centuries to throw grenades. 

SUVENi Slivno or formerly Selimnia (Turk. Islimye), a 
town of Bulgaria, in Eastern Rumelia, at the southern foot of 
the Balkan Mountains, 105 ra. E.N.E. of Philippopolis and 
near the southern entrance of the defile known as the Iron Gate. 
Pop. (1906), 25,049. There are numerous mosques in the town, 
but the greater part of the Turkish population emigrated after the 
Russo-Turkish War of 1877-78. Sliven contains the govern¬ 
ment factory, founded in 1834, for the manufacture of ^itary 
clothing; it is the chief centre in Bulgaria for the rough and fine 
homespuns known as aba and skayak, and its wine is locally 
celebrated. Extensive mulberry orchards have been planted in 
connexion with the silk industry. 

Sliven, the Stlifanos of the Byzantine writers, owed its former 
strategic importance to its position on one of the trans-Balkan 
highways to Adrianople and the south. In the middle ages it 
was a subject of dispute between Byzantium and Bulgaria. 
After its capture by the Turks (1388) it was one of the voinik 
towns which remained exempt from taxes and were allowed to 
elect their own voivode; but these privileges were lost in the 
i6th century. In 1829 Sliven was occupied by the Russian army 
under Rudiger and Gorchakov. 

SLOANE, SIR HANS (1660-1753), British collector and 
physician, was bom on the 16th of April 1660 at Killyleagh in 
county Down, Ireland, where his father had settled at the head 
•of a Scotch colony sent over by James I. He had as a youth a 
taste for collecting objects of natural history and other curiosities. 
This led him to tlie study of medicine, which he went to Ixindon 
to pursue, directing his attention to botany, materia medica 
and pharmacy. His collecting propensities made him useful 
to John Kay and Robert Boyle. After four years in London he 
travelled through France, spending some time at Paris and 
Montpellier, and taking his M.D. degree at the university of 
Orange in 1683. He returned to London with a considerable 
collection of plants and other curiosities, of which the former 
were sent to Ray and utilized by him for his History oj Plants. 
Sloane was quickly elected into tlie Royal Society, and at the 
same time he attracted the notice of Thomas Sycknhara, who 
gave him valuable introductions to practice. In 1687 he became 
fellow of the College of Physicians, and proceeded to Jamaica 
the same year as physician in the suite of the duke of Albenwle. 
The duke died soon after landing, and Sloane’s visit lasted only 
fifteen months; but during that time he got together about 
800 new species of plants, (he island being virgin ground to the 
botanist. Of tliese he published an elaborate catalogue in Latin 
in 1696 ; and at a later date (1707-1725) he made the experiences 
of his visit the subject of two folio volumes. He became secretary 
to the Royal Society in 1693, and edited the Philosophic^ 
Transactions for twenty years. His practice as a physician 
among the upper classes was large. In the pamphlets written 
concerning the sale by Dr William Cockbum (16^1739) of his 
secret remedy for dysentery and other fluxes, it was stated for 
the defence fiat Sloane himself did not disdain the same kind of 
rofessional conduct; and some colour is given to that charge 
y the .fact that his only medical publication, an Account of a 
Mediciw for Soreness, Weakness and odier Distempers of the Eyes 
(London, 1745) was not given to the world until its author was in 
his eighW'fifth year and had retired from practice. 

In 1716 Sloane was created a baronet, being the first medical 
practitioner to receive an heredity title, and in 1719 he became 
president of the College of Physicians, holding the office sixteen 
years. Iti 1722 he was appointed physician-general to the army, 
and in 1727 first physician to George II. In 1727 also he suc¬ 
ceeded Sir Isaac Newton in the presidential chair of the Royal 
Society; he retired from it at t^ age of eighty. Sloane’s 
memory survives more by his judicious investments than by 
anythi^ that he contributed to the subject matter of natural 
science or even of his own profession. His purchase of the 
manor of Chelsea in 1712 has perpetuated his memory in the 
name of a “ place," a street, and a square. His great stroke as 
mooliectoE was .to «equiDe.(i^'bequest) ooBditional.on paying off 


certain debts) in 1701 the cabinet of William Courten, Vrho hal 
made collecting th^ business of his life. When Sloane retired 
from active work in 1741 his library and cabinet of curiosities, 
which he took with him from Bloomsbury to his house in Chelsea, 
had grown to be of tinique value. On his deatli on the nth of 
January 1753 he bequeathed his books, manuscripts, prints, 
drawings, pictures, medals, coins, seals, cameos and other 
curiosities to the nation, on condition that parliament should 
pay to his executors £20,000, which was a good deal less than 
the value of the collection. The bequest was accepted on those 
terms by an act passed the same year, and the collection, togethw 
with George II.’s royal library, &c., was opened to the public 
at Bloomsbury as the British Museum in 1759. Among his 
other acts of munificence may be mentioned his gift to the 
Apothecaries’ Company of the botanical or physic garden, 
which they had rented from the Chelsea estate since 1673. 

See Weld, History of the Royal .Society, i. 450 (London, 1846); 
and Munk, Roll 0/ the College of Rhysictans, 2nd ed., r. 466 (London, 
1878). 

SLOCUM, HENRY WARNER (1827-1894), American general, 
was born at Delphi, Onondaga county, New York, on the 24th 
of September 1827, and graduated at the United States Military 
Academy in 1852. He resigned from (he army in 1856 to practise 
law at Syracuse, N.Y., and in 1859 he was a member of tiie state 
assembly. When the Civil War broke out he l>ecaine colonel 
(May 1861) of the 27th New York Volunteers, and was promoted 
brigadier-general of volunteers (August i86r) and major-general 
of volunteers (July 1862). He fought in all the Virginia cam¬ 
paigns from the first battle of Bull Run, where he led a regiment, 
to Gettysburg, where he commanded the XII. corps. With that 
corps he was transferred in the autumn of 1863 under Hooker’s 
command to the Tennessee valley, and took part in the battle of 
Chattanooga. He remained with the Army of the Cumberland 
after his corps was merged into riiat of Hooker, took part in the 
Atlanta campaign, and after Hooker’s retirement succeeded to 
the command of the XX. corps (late XL and XIL). He com¬ 
manded the Atlanta garrison, and with Sherman took part in 
the “ march to the sea,” and subsequently in the Carolines 
campaign from Savaimsdi to Goldsboro, as commander of the 
left wing. He resigned from the army in September 1865,- 
resumed professional practice at Brooklyn, and was a Democratic 
representative in Congress in 1869-1873 and again m 1883-1885. 
In 1876-1884 he was president of the Brooklyn city board of 
public works. He died at Brooklyn on the 14th of April 1894. 
A monument of General Slocum by Frederick MacMonnies was 
unveiled at Brooklyn, N.Y., on the 30th of May 1905. 

SLODTZ, RENE MICHEL or MICHEL ANOE (1705-1764), 
French .sculptor, was born at Baris. He passed seventeen years at 
Rome, where he was chosen to execute a statue of St Bruno,one of 
the best modem works of the class in St Peter’s. He was also the 
snilptorof the tomb of Marquis Capponi in St John of the Floren¬ 
tines. Other works of his are to be seen at the church of St Louis 
of France and at Santa Maria della Scala. After his return to 
Prance in 1747, Slodtz, in conjunction with his brothen, Antoine 
S^bastien and Paul, produced many decorative works in the 
churches of Paris, and, though much has been destroyed, his 
most considerable achievement—^the tomb of Languet de Gergy 
in St Sulpice (commissioned in 1750)—still exists. Slodtz was, 
like his brothers, a member of the Academy of Painting and 
l^lpture, and many particulars of his life are preserved in a 
memoir written by Cochin, and also in a letter from the same to 
the Gazette littiraire, which was reproduced by Castilhon in the 
Nicrole%e of 1766. 

Slodtz’s father, Sdbastien (1655-1726), was also a sculptor, bom 
at Antwerp; he became a pupil of Girardon and worked mostly 
under him at Versailles and the Tbileries. His chief works were 
" Hannibal ” in the Tuileries garden, a statue of St Ambrose in 
the Palais des Invalides, and a bas-relief “ Saint Louis sending 
missionaries to India.” 

^ec C. N. Cocliin, Mim. inti. (Paris, 1881); Barbet de Jody, 
.Sculpture maderne au Louvre (Paris, i 8 j 61 ; DuisMettx, Afi^tt* 
prm(tisJtl' 4 Sraugtripexit,sM$ 2 ), 
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81 . 0 GAK the war-cty of the Highland clans. It was« the I 
gathering call of the clan, often the name^f tlje clan, the place of 
meeting, and the like, and was uttered when charging in battle. 
The Gaelic word, of which “ slogan ” is the English adaptation, 
is sluagh-ghairm, from sluagh, army, host, ahd gairm, call, cry. 
A variant form of “ slogan ” is “ slogome,” which has given rise 
to an invented word “ slughom,” used by Chattcrton {Battle oj 
Hastings, ii. lo) and by Drowning (Childe Roland) as if the term 
meant some kind of war-trumpet or horn. Skeat (Etym. Diet. 
1898, Errata and Addetida) has shown that Chatterton used an 
edition of Gavin Douglas's translation of Virgil, where “ slogome ” 
is spelled '• slughorne,” and the context, “ The deaucht trumpet 
blawis the brag of were ; the slughorne, cnseule or the wache cry 
went for the battall all suld be reddy,” misled him. 

SLONIM, a town of Rus.sia, in the government of Grodno, 155 m. 
by rail S.E. of the city of Grodno and 20 m. from the railway 
from Moscow to Warsaw, on the high craggy banks of the 
Shchara. Pop. (1883), 21,110; (1897) 15,893, including many 
J ews. It derives its importance from the river, which is navigable 
and joins the Oginsky canal, connecting the Niemen with the 
1 taieper. torn, tar, and especially timber are exported. Slonim 
is mentioned in 1040, when Yaroslav, prince of Kiev, defeated 
the Lithuanians in its neighbourhood. In 1241 the Mongols 
pillaged it and burned its wooden fort. Owing to its position 
between Galician Russia and Lithuania it often changed hands, 
until it was conquered by the Lithuanians in the 14th century. 
From 1631 to 1685 it was the scat of the Lithuanian diet and 
became a fiouri.shing city. In the i8th century, under the 
hetman Oginsky, a canal was dug to connect the Shchara with 
the Dnieper. Oginsky embellished the city and founded there 
u printing-office. Russia annexed the town in 1795. 

SLOOP, a type of small sailing-vessels which have one mast 
rigged “ fore and aft,” carrying a mainsail, gaff-topsail, jib 
and fore staysail. There is little in rig to distinguish a sloop 
from a ” cutter,” and the terms are used indiscriminately; 
sometimes a distinction is drawn by a sloop having a fixed 
and a cutter a running bowsprit. In the sailing and early 
steam days of naval warfare, a “ sloop ” was a small corvette, 
ship-rigged, with all the guns mounted on the upper deck. 
Like so many nautical terras the word was borrowed from the 
Dutch, viz. sleep, boat. This is generally taken to be an adapta¬ 
tion of the Fr. ehaloupe, Span, and Port, chalupa, cf. Ital. str'a- 
luppa, Eng. “ shallop,” a light boat. These probably represent 
some native word borrowed by Spanish or Portuguese sailors in 
the East or American Indies. Other etymologists distinguish the 
Dutch and French words and refer sleep to the common Teutonic 
root, meaning to. glide, to creep, seen in ” slip,” Ger. schleifen, 
schliejen, Sic. 

SLOTH, the name for the various representatives of a group 
of arboreal tropical American mammals belonging to the order 
Edentata (e/.v.). Sloths are some of the most completely 
arboreal of all mammals, living entirely among the branches of 
trees; and usually lianging beneath them, back downwards, 
and clinging with the hook-like organs to which the terminations 
■of their limbs are reduced. When obliged to descend to the 
ground, which they rarely, if ever, do voluntarily, slotlis—owing 
to the unequal length of their limbs and the peculiar conforma¬ 
tion of their feet, which allow the animals to rest only on the 
outer edge—crawl along a level surface with considerable diffi¬ 
culty. Though generally slow and inactive, even when in their 
natural liaunts, they can on occasions travel with considerable 
rapidity , along the branches, and os they do not leap, like must 
other arboreal creatures, they avail themselves of the swaying 
, of the boughs by the wind to pass from tree to tree. They feed 
■on leaves and young shoots and fruits, which they gather in 
their mouth, the fore-limbs aiding in dragging boughs within 
reach, but not being used as hands. When sleeping, sloths 
roll themselves up in a ball, and, owing to the dry shaggy character 
of their hair, are inconspicuous among the mosses and lichens 
with which the trees of their native forests abound. The con¬ 
cealment thus afforded is heightened in some species by the 
peculiar greenish tint of the hw, due not to the colour of the 


hair itself, but to the presence upon its surface of an alga, the 
lodgment of which is facilitated by the fluted or rough surface 
of the exterior, and its growth is promoted by the dampness 
of the atmosphere in the gloomy tropical forests. Sloths are 



nocturnal, silent, inoffensive and solitarj' animals, and produce 
usually but one young at birth. They appear to .show an almost 
reptilian tenacity of life, surviving the most severe injuries 
and large doses of poisons, and exhibiting longer persistence 
of irritability of muscular tissue after death than other mammals. 
Several other animals, such as the African potto-lemurs, and 
the Asiatic lorises, are popularly called sloths. 

SLOUGH, a market town in the Wycombe parliamentary 
division of Buckinghamshire, England, 18 m. W. of London by 
the Great Western railway. Pop. of urban district (1901), 
11,453. If valley of the Thames, nearly 2 m. 

from the river at Eton and Windsor, and is wholly modern in 
appearance. The chief public building is the Leopold Institute 
and Public Hall (1887), a memorial of Prince Leopold, Duke of 
Albany. The British Orphan Asylum is also in the town. The 
jmrish church of Upton-cum-Chalvey, St Laurence, has a Norman 
doorway and other portions of the same period. It is the burial- 
place of Sir William Herschel, who lived in the vicinity, set up 
his great telescope here, and made many of his astronomic^ 
discoveries. 

SLOVAKS {SUmdk, fern. Slovenka, adj. slevensky, formerly 
called Slovene, but to be distinguished from tlte Slovenes of 
Carinthia, in Magyar Tdt), a Slav people numbering about 
2,500,000 and mostly living in die northern counties of Hungary. 
On the west they extend into the neighbouring districts of Lower 
Austria and Moravia where they march with the Germans and 
the kindred Moravians, being bounded by the river Morava 
and the Jablunka Mountains; on the north they touch the 
Poles along the frontiers of Silesia and Galicia; (in the east 
about 22° E. they meet the Little Russians along an indented 
boundary; on the south they have the Magyars a* neigWwurs 
along a line joining Pressburg and ZempUn. Within these 
limits, save for the Germans in the towns, the Slovaks are not 
much mixed: they have isolated settiements throughout the 
western half of 'Hungary extending far enough south to meet 
similar settlements of Servians. Their chief centre is S. M^on 
on-the Turocs. The Slovaks seem to have occupied this territory 
in the 5th or 6th century A.t). and also to have stretched far to 
the south; they formed part of Samo’s empire (middle of 7th 
century), but were subject to the Avars and the Franks, and then 
formed part of Great Moravia until that kingdom was in 907 
conquered by the Magyars, who displaced or assimilated the 
southern Slovaks and have ever since been lords of the rest, 
save for a short time when they were under Boleslav the Brave 
(a.d. 973) of Poland, and early in the 14th century when a loc^ 
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magnate, Count MattHew of Trenifai ,made himself an independent 
ruler. In 1848-1849, when the Magyars rose against Austria, the 
Slovaks rose against the Magyars, but were handed back to 
them on the conclusion of peace. The Magyars have always 
treated the Slovaks as an inferior race and have succeeded in 
assimilating many districts where the prefix T6t in place-names 
shows the former presence of Slovaks: those who take the 
Magyar language and attitude are called Magyarones. 'Ihe 
Magyars, in pursuance of this policy, do their best to suppress 
the Slovak nationality in every way, even to the extent of 
Uikii^ away Slovak children to be brought up as Magyars, and 
denying them the right to use their Imguage in church and 
schcjol. The result is a large emigration to America. (See 
letters by Scotus Viator in Spectator, 1906 sqq.) 

The Slovaks are a peaceful, rather slow race of peasants 
(their aristocracy is Magyarized), living almost exclusively upon 
the land, which they till after the most primitive methods. 
Where this does not yield sufficient, they wander as labourers and 
especially as tinkers all over Austria-Hungary and even into 
South Russia. They are fond of music, and their songs have 
been collected. 

The Slovak language is most closely connected with &ch, the 
difference bemg bnaged by the transitional directs of Moravia; 
though Miklosich lias classed it as a variety of Cech, it is better to 
take It sifarately, since it lias not been subjected to the special 
changes which have in that language assimilated the vowels to the 
foregoing palatal consonants, nor developed the f which is char- 
{icteristic ol tlie other North-Western Slavonic tongues, but lias 
remained in a more primitive stage and preserved (as might lie 
expected from its central position in the Slavonic world) many points 
ol agreement, phonetic, morphological and lexical, witli South 
Slavoiuc and Russian, the alphabet is lounded on the Cech, the 
accent is always on the hrst .syllable, long vowels are indicated by 
acute accents. There are usually reckoned to be three groups ol 
dialects. Western, Central and Eastern; the first bi-ing nearest to 
Cecil, the last to Little Russian ; the Central dialects exhibit less 
decided features. The Slovak dialects spoken in Moravia have been 
well investigated by Bartos, the others still await satisfactory treat¬ 
ment, as dues the question of the relation of Slovak to other Slavonic 
groups. 

^ From the time of the Hussites and still more after the Reformation, 
Cwh missionaries, colonists and refugees had brought with them their 
Bible and service books; Cech became the hterary language, and is 
still the church language of the Slovak Protestants. The use of the 
local tongue was the result of a desire on the part of the Roman 
Catholic clergy to get at their people. A. Bemolak (1762-1813), who 
first systematized the orthography and made a dictionary, taking 
Western Slovak as his basis, was a priest, and so was Jan Holly 
(1785-1849), who wrote epics and odes in the classical taste. A new 
start was made in the 'forties by L’udevit Stfir, Josef Hurban and 
M. Hodta who adopted the central dialect, united the Catholic and 
Protestant Slovaks in its use and successfully opposed the attempts 
to k«p the Slovaks to the use of Cech. However, Safafik the great 
Slavist and the poet KoUAr continued to write in cixih, the argument 
being that Slavs should unite to oppose the enemies of the race : but 
without their language the Slovaks, having no traditions of inde- 
jwndent political life, would have nothing to cling to. The chief 
Slovak writers since Stur (mostly poets) have been O. SladkovR, 
S. Clialupka, V. Paulin3f-T6t, and at present OrszAg-Hviezdoslav and 
Svetozir llurban-Vajansk;^. Duri^ the 'sixties the Slovaks founded 
three gymnasia and a Matica, or literary, linguistic and educational 
society, such as has been the centre of revival for the national life 
of other Slavonic nations. These were all closed and their property 
confiscated by the Magyars in the early 'seventies, but the struggle 
continues, and national self-consciousness is too strong for the 
attempts at Magyarization to liave much probability of success. 

Bibliocxaphy.— R. W. Seton-Watson, Racial Problems in 
Hungary: a History of the Slovaks (1909), gives all tliat can be re¬ 
quired, with special chapters on Popular Art, Poetry and Music by 
D. JurkoviiS the architMt, S. Hurban-Vajansky and M. Lichard the 
composer. See also T. Capek, The Slovaks (New York, 1906); Dr E. 
Stodbla, Pnspevoh ku Statistike Slovenska (contribution to statistics 
ol SlovaklaAd) (Turocz S. Marton, 1902); Fr. Sasinek, Die Slovaken 
(Prague, 1875); S. Czambel, in Dte osterreiciische Monarchic in 
Wort und Bild ; Vngarn ; vol. v. pp. 434 sqq. (Vienna); K. KAlal, 
Die Unlerdruckung der Slovaken (Prague, 1903); J. Borbis, Die 
evangelisch - lutheranische Ktrche Ungarns (Nordungen, 1861), gives 
the religious history ; J. Vliek, Dejiny LileraUtry Stovenshej (history 
of Slovak literature) (Turwz S. Marton, 1889 ; Russian trans., Kiev, 
1889); Sbomik Slovenskych Ndrodnich piesni (collection of Slovak 
Popular Songs, &c.), pubhshed by the Matica (1870-1874); Slovenski 
Spevy (Slovak Ballads) (Tur. S. Mart., 1882); D. Jurkovid, Les 
Ouvrages populaires des Slovaques, text in Cech, headings in French 
(Vienna, 1906); J. Loos, WSrierbuch der slovaHschen, ungartscheu 


nudemagyarischen Sprache (Budapest, 1871); L. Stdr, Wtatka reH 
Slovenskej (Science of Slovak Speech) (Pressburg, 1846); J. Victorin, 
Grammatik der slovkhisfhen Sprache (Practical) (Budapest, 1878); 
S. Czambel, Prispevhy k dejindm jazyka Slovenskiho (Budapest, 
1887): Rukovdt Spisovnej reli Slovenskej (Handbook of literary 
Slovak) (I'ur. S. Maft., 1902) ; Slovdci a ich ret (Slovaks and their 
speech) (Budapest, 1903), cf. a review in Archiv. /. Slav. Phil. xxvi. 
p. 290 ; Fr. Pastmek, Beitrdge zur LauUehre der slovakischen Sprache 
(Vienna, 1888); Fr. Barto, Jhalektologie Moravskd vrith specimens 
(Briinn, 1886); A. Sembera, Zdkladovi Dialektalogie Cecha-slovenskd 
(Foundations of Cecho-Slovak Dialectology) (Vienna, 1864). 

(E. H. M.) 

SLOVENES [Slovenci, (jcr. Winden, to be disUnguished from 
the Slovaks (q.v.) and from the Slovinci (see Kashejbes) west of 
Danzig], a Slavonic people numbering about 1,300,000. The 
chief mass of them lives in Austria, occupying Carniola (Krajina, 
Krain), the southern half of Carinthia (Chorutania, KoroSko, 
Kamten) and Styria (Stajersko, Steiermark) and some of the 
nortliern part of Istria ; a small division of them is found over 
the Italian border in the vale of Resia; others in the extreme 
south-west of Hungary. Their neighbours on the south-west 
arc Italians, on the west and north Germans; history and place- 
names point to Slovenes having formerly held parts of Tirol, 
Salzburg and Austria Proper ; and on-the east they liave given 
up south-west Hungary to the Magyars ; to the south they have 
the kindred race of the Croats. The boundary on this side is 
difficult to fix, as the transition is gradual and a certain dialect 
of Croatian (marked by the use of kaj= “ what ”) is by some con¬ 
sidered to have been originally Slovene (see Croatia-Slavonia). 
Even within the limits above defined the Slovenes are much 
mixed with Germans, especially in the towns; only in Carniola 
are they fairly solid. Here they call themselves Krajinci rather 
than Slovenes, in fact everywhere the general temi gives place 
to local names, because the race is so much split up geographically, 
dialectically and politically that consciousness of unity is of 
rather recent growth. The main intellectual centre has been 
Laibach (Ljubljana) and next to it Klagenfurt (Celovec); in 
Graz (Gradec) the German element, and in Gorz (Gorica) the 
Italian, predominates. 

The Slovenes arrived in these parts in the 7th century, appar¬ 
ently pressed westwards by the Avars. By a.I). 595 they were 
already at war with the Bavarians, later they formed part of ■ 
.S^o’s great Slavonic empire and were not quite out of touch 
with other Slavs. On its collapse they fell under the yoke of the 
Bavarians and Franks. At first they had their own princes, but 
in time these gave place to German dukes and margraves, who 
had, however, to use the native tongue on certain occasions. 
These fiefs of the empire finally fell to the Habsburgs and 
never gave them any trouble, hence their language has hiS freer 
play than that of most of the Austrian Slavs : they have been 
allowed to use it in primary and secondary schools and to some 
extent in local administration. The Slovenes were very early 
(b^inning with the 8th century) Chrisdanized by Italian and 
German missionaries ; to them we owe the Freisingen fragments, 
confessions and part of a sermon, the earliest monuments, not 
merely of Slovene but of any Slavonic. The MS. dates from 
c. 1000, but the composition is older. The language is not pure 
Slovene, but seems to be an adaptation of an OW Slavonic trans- 
ladon. Yet it is enough to show that Old Slavonic is not Old 
Slovene. Kocel, a prince on the Flatten See, to whom Cyril 
and Methodius (see Slavs) preached on their way to Rome, was 
probably a Slovene, but no traces of their work survive in this 
quarter. Except for a few 15th-century prayers and formulae 
we do not find any more specimens of Slovene until the Reforma¬ 
tion, when Primus TruW translated a catechism, the New 
Testament and other works (Tubingen, ■1550-1584), and J. 
Dalmatin issued a splendid Bible (Wittemb^, 1584), with an 
interesting vocabulary to make has work intelligible to any 
Slovene or Croat: at the same time and place A. Bohorizh 
(ihseg) issued a good grammar (j 4 rrbra« Horulae, &c.). To 
counteract this the Roman Catholics translated the work of their 
English apologist Stapleton, but their final policy was to bum 
all the Slovene books they could find, so that these ate extremely 
rare. The policy was successful and only about 15 % of the 
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Slovenes are Protestants. Slovene woke to a new life ifi the 
latter part of the tStlt centur>'. Valentin Vodnik was the first 
piet ([see Arch. /. Slav. Phil. (1901), xxiii. 386, xxiv. 74), 
but hk successor France PreiSeren (1800-1849) appears to have 
been really great, worthy of a larger circle of readers. Other 
poets have been A. janezii!, S. Gregor£i£ and Murn-Aleksandrov ; 
Erjavec was a story-teller, JurCLS a novelist, but as usual with 
thMe beginnings of literature the same man may make a grammar, 
issue an almanack, and try all kinds of poetry. The two great 
Slavists Kopitar and Miklosich were Slovcnc.s, but were led 
astray by race feeling to insist upon Old Slavonic being Old 
Slovene. They were succeeded by G. Krck and V. Oblak. 

The chief centres of Slovene letters are the MaUca or Linguistic 
and Literary Society and the Lyceum at Laibach. The Matica 
publishes a chronicle (iMopis) and there are many periodicals, 
chief of which are the Ljubljansky Zvmi and Kres, the latter 
published at Klagenfurt. The liberal and clerical organs carry 
on a lively polemic. 

The Slovene language is the most westerly of the South Slavonic 
group. It is very cloiulv alUod to Serbo-Croatian, but shows some 
points of rcscmblanci' to Cech (retaining til and tt, loss of aorist, &<.). 
It is split into eight diakets which diller among themselves widely. 
The people of Resia are sometimes classed quite apart. In phonetics 
Slovene is remarkable for the change of the original If df into f. and 
(our y) respectively, of } into «, and for the coincidence of the old 
half vowels i and a in a' dull e, lu morphology it has retained the 
dual of both nouns and verbs more perfectly than any other living 
language, also the supine and several periphrastic tenses: it has lost 
its aormt and imperfect, and its participles 'have ^mostly been fixed 
as so-caUed gerunds or verbal adverbs. The language has sufiered 
much from Germanisms and even developed an article which has 
since been purified away. There is a free accent and the accented 
y'llables may be long or short. The Resia dialect has preserved the 
ftoto-Slnvonic accent very exactly. Tho Slovenes have always useil 
the Latin alphabet more or tesa clumsily^; recently the orthography 
has txien reformed after the manner of Cech, but uniformity has not 
yet been reached. 

UiBliocRAVKY.— J. Suman, " Die Slovencn ’’ in Die Vitker 
Dsterreich-Vngams, val. x. (Vienna, I881); J. Shot, Slmenisches 
Sprach- and tfbungsbuoh (Klagenfurt, 1888); Slovmtsha Slmstvena 
Citanka ("Slovene literary reading-liook") (and ed., 1906) ; C. 
Pcilnik, Praktisches Lehrbuth dcr slofeniithcn Spraclie (Leipzig, 
1S90); I.I. Plctc^nlk, Shvensko-NemSH Slovar (SI. Ger. Did.) 
(Laibach, 1894-1893); Freisingen Fragments, best ed. V. VondrAk, 
Cech Akad., pt. iii. (Prague, 1896); V. Oblak, many articles on SI. 
Grammar in Arckiv f. Aav. PhiMogie {1889 sqq.) ; J. Baudouin de 
Courtenay, Opyt fonetiki Re:)auskUh Govorov (" Attempt at phonetics 
of tlie dialects ot Resia," Russian) (Warsaw, 1873); K. Strckclj, 
Slovenske nurodne Pesmi (" Slovene popular songs ) (Laibach, 1895 
«qq.). (E. H. M.) 

SLUM, a squalid, dirty street or quarter in a city, town or 
village, inhabited'by the vert' poor, destitute or criminal classes ; 
over-crowding w frequently another characteristic (see Housing). 
The word is a comparatively recent one and is of uncertain 
(trigin. It has been doubtfully connected with a dialectal use 
of “ slump ” in the sense of a marshy, swampy place; cf. Ger. 
Schlamn, mud, and Et^. dialect slamntock, skttem (Skeat, 
Etym. Diet., tgto). 

SUJY8, BATTiE OF, fought on Saturday the 24th of June 
*330, one of the two sea-'fights in which King Edward III. of 
England commanded in person, the other being that called 
EspagnoLs-sur-Mer (q.v:). The place of the encounter was in 
front of the town of Sluis, Sluys, or in French fotose, on the 
inlet between West Flanders and Zeeland. In the middle of the 
J4th century this was an open roadstead capable of holdit^ large 
fleets, It has now been silted up by the river Eede. A French 
fleet, which tlie king, in a letter to hk son Edward the Black 
Prince, puts at 190 sail, had been collected in preparation for 
an ins^ion of England. It was under the command of Hue 
Quidret, admiral forthe kirrg erf France, and of Nidiolas B^huchet, 
who hod been one of the tang’s treasurers, and was probably a 
lawyer. Part of tlie fleet consisted of Genoese galleys serving 
as mercenaiies tinder il» command Of Barbavera. Although 
English historians ispcak of 'King Sdwardk fleet as inferiw in 
number to the Freneto, it is certain that he sailed from Orwell 
on she sand'ot j un>. "th 200 sail, and that he was joined on the 
coast of Flanders by his acimiral for the North Sea, Sir Edbert 
ktorl^, with 50 aUrers. Some of this swarm c( vessels were no 


doubt mere transports, for the king brought with him the house¬ 
hold of his queen, Philippa of Hainault, who was then at Bruges. 
As, however, one of the queen’s ladies was killed in the battle, 
it would appear that all the English vessels were employed. 
Edward anchored at Blankenberghc on the afternoon of the 
23rd and sent three squires to reconnoitre the position of the 
French. The Genoese Barbavera advised his colleagues to go 
to sea, but B^huuhet, who as constable exercised geneiti 
conunand, refused to leave the anchorage. He probably wished 
to occupy it in order to bar the king’s road to Bruges. The 
disposition of the French was made in accordance with the usual 
medieval tactics of a fleet fighting on the defensive. Qukret 
and Bdhuchet formed their force into three or four lines, with 
the ships tied to one another, and with a few of the largest 
stationed in front as outposts. King Edward entered the road¬ 
stead on the morning of the 24th, and after manceuvring to 
place his ships to windward, and to bring the sun behind him, 
attacked. In his letter to his son he says that the enemy made 
a noble defence “ all that day and the night after.” His ships 
were arranged in two lines, and it may be presumed that the 
first attacked in front, while the second would be able to turn 
the flanks of the opponent. The battle was a long succession of 
hand-to-hand conflicts to board or to repel boarders. King 
Edward makes no mention of any actual help given him by his 
Flemish allies, though he says they were willing, but the French 
say that they joined after dark. They also assert that the king 
was wounded by Behuchet, but this is not certain, and there is 
no testimony save a legendary one for a personal encounter 
between him and the French commander, though it would nut 
be improbable. The battle ended with the almost total destruc¬ 
tion of the French. Qui6rct was slain, and B6huchet is said to 
have been hanged by King Edwai'd’s orders. Barbavera escaped 
to sea with his squadron on the morning of the 2stli, carrying 
off two English prizes. English chroniclers claim that the 
victory was won with small cost of life, and that the loss of the 
French was 30,000 men. But no reliance can be placed on 
medieval estimates of numbers. After the Uittie King Edward 
remained at anchor several days, and it is probable that his 
fleet had suffered heavily. 

Authorities. —The story of tho battle of Sluys is told from tho 
EnRlish side by Sir Harris Nicolas, in his History of the Royal Navy, 
vol. ii. (London, 1847); and from the Froncli side by M. C. de la 
Ronci8re, Htstoire de la marine franfaise, vol. i. (Pari^ 1899). 
Both make oqpious references to original sources. (D. H.) 

SLTPE, a variant of “ slip ” in the .sense of a narrow passage; 
in architecture, the name for the covered passage usually found 
in monasteries between the transept and tlie chapter-house, as 
at Winchester, Gloucester, Exeter and .St Albans. 

SMACK, a general term for a small decked or half-decked 
vessel, sailing under various rigs and used principally for fishing. 
The word, like so many sea terms, was borrowed from the Dutch, 
where mak, earlier stnacke, is the name of a coasting vessel ; 
it is generally taken as a corruption of snack, cf. Swed. snacka, 
Dan. snackke, a small sailing-vessel, and is to be referred to the 
root seen in “snake,” “snail,” the original meaning a gliding, 
creeping thing. “ Smack,” taste, and “ smack,” a smart sounding 
blow or slap, also used of the sound of the lips in kissing or 
tasting, must be distinguished. In the first case the word }s in 
O.E. smaec and is common to Teutonic languages, cf. Dan. smog, 
Ger. schmecken, &c.; the second word is onomatopoeic, cf. 
“ smash,” and is also found in other Teutonic langua^s. It is 
not connected with the word meaning “ taste,though no 
doubt confused owing to the sense of smariung the lips. 

SMALL ISLES, a parish of islands of the Inner H^ridw, 
Inverness-shire, Scotland. It consists of the islands of Canna, 
Sanday, Rum, Eigg and Muck, lying,_ in the order named, 
like a crescent with a trend from N.W. to S.E., Canna being 
the most northerly and Muck the most southerly. Thty are 
separated from Stye by Cuillin Sound and from &e mainland 
by the Sownd of Ardnamurchan. The surface is moorland, 
pasture and mountain. They are rich in sea-fowl, the most 
common being the eider duck, puffin, Manx shearwater, black 
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^iUemot, 1 cittiwake «nd herring gull. The fisheries include cod, 
ling and herring. The rainfall amounts to 56 in. for the year, 
and the temperature is fairly high, the mean for the year being 
47° 5' F. Steamers caill at Eigg at regular intervals and less often 
at Rum and Canna. Ganna (pop. 49), an island of basaltic rock, 
is situated about 10 m. from the nearest point of Skye, and 
measures 4i m. from E. to W. and if- ro. from N. to S. Potatoes, 
barley and a little oats are grown, and the pa.sture being good 
the cattle are larger than most of the Hebridean breeds. The 
harbour is screened from south-westerly gales by the isle of 
Saiiday. The antiquarian remains include a- weather-worn 
sculptured stone cross and the ruins of a chapel of St Columba. 
Compass Hill (450 ft.) on the K. is so named from Hie alleged 
disturbance of the compasses of vessels passing within its sphere 
of influence. Sunday (pop. 44), another basaltic island, lies 
close to the S.E. of Ganna. It measures if m. from E. to W. 
and 3} m. from N. to S. Some m. S.E. of Canna is the 
island of Rum (pop. 149), which is situated m. from the 
nearest point of Skye, and measures m. N. to S. and 8 m. from 
E. to W. Geologically, its northern half is composed of Torri- 
donian sandstone, with basalt at points between the West coast 
and the centre, of gabbro in the south-east, with a belt of gneis- 
sose rocks on it.s east seaboard and of quurte-porphyry in the 
south-west. It is mountainous in the south. Among the higher 
peaks arc Askival (2659 ft.), Ashval (2552), Sgor-nan-Gillean 
(2503) and Allival (2,368). On the north-west shore is a cliff 
where bloodstones are quarried. The mountains are a haunt of 
red deer. The harbour of the v'illage of Kinloch, at the head of 
Loch Scresort, is resorted to during gales from the N.\\\ and S. 
Fully 4 m. S.E. and 7.5 m. from the nearest point of the, mainland 
lies the island of ICigg. or Egg (pop. 211), measuring from N. to 
S. s m. and from E. to W. 3 j m. It is in the main basaltic, but a 
band of quartz-porphyry runs from the centre in a north-westerly 
direction to the coast, and there is some oolitic rock on the north 
shores. On the north-ca.st coast is a cave with a narrow mouth, 
opening into a hollow 2.35 ft. long. In it Macleod of Skye, 
towards tlie end of the i6th century, ordered 200 Macdonalds, 
inliabitants of the isle—men, women and children-—to be 
suffocated, their bones being found long afterwards. The people 
are chiefly engaged in fisheries and cattle-rearing. Three m. 
S.W. is the island of Muck (pop. 42), which is about ij m. long 
by 2j m. broad and lies fully 5 ni. from the nearest point of 
Ardnamurchan. It is almost wholly basaltic, but has some 
oolite at the head of the bay on its north side. 

SMALLPOX, or Variola (varus, " a pimple ”), an acute 
infectious disease charartcrized by fever and by the appearance 
on the surface of the body of an eruption, which, after pa.ssing 
through various stages, dries up, leaving more or less distinct 
cicatrices. (For pathology see Parasitic Diseases.) Few 
diseases have been so destructive to human life as smallpox, 
and it has ever been regarded with horror alike from its fatality, 
its loathsome accompaniments and di.sfiguring effects, and from 
the fact that no ageand condition of life arc exempt.from liability 
to its oecurrencc. Although in most civilized countries its 
ravages have been greatly limited by the protection afforded 
by vaccination, yet epidemic outbreaks are far from unconunon, 
affecting especially those who arc unprotected, or whose pro¬ 
tection has become weakened by lapse of time. 

.Much obscurity surrounds the early history of smallpox. 
It appears to have been imported into Europe from >sia, where 
it had been known and recognized from remote antiquity. 
The earliest accounts of its existence reach back to the middle 
and end of the 6th century, when it was described by Procopius 
and 'Gr^ory of Touts as occurring in epidemic form in Axa.\m, 
Egypt and the south of Europe. In one-of the narratives of the 
expedition of the Abyssinians against Mecca (c. 550) the usual 
miraculous details are combined with a notice of smallpox break¬ 
ing out among the invaders.' Not a few authorities, however, 

I See Ndldeks, GuchiMe tltr Ptrser . . . •*«! Taian (Laden, 
1879), p. 218. Ndldeke thinks that this notice may be taken from 
genuine historical tradition, and seem.s to find an allusion to It in an 
old-poem. 
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regard these accounts as referring not to smallpox, but lS> plague. 
The most tmstworf^y statements as to the early existence of the 
disease are found m an account by the pth-century Arabian 
physician Khazes, by whom its symptoms were clearly described, 
its pathology ex}^{hed by a homoral or fermentation theory, 
and directions gK-en for its treatment. During the period 
of the Crusades .smallpox appears to have spread extensively 
through Europe, and hospitals for its treatment were erected 
in many countries. But at this period and for centuries after¬ 
wards the references to the subject include in all likelihood other 
diseases, no precise distinction being made between the different 
forms of eruprive fever. SmallpoK was known in England as early 
as the 13th century, and had probably existed there before. 
It appears to have been introduced into America by the Spaniards 
in the early i6th century, and there, as in Europe and Hiroughout 
the known world, ^idemics were of frequvJit occurrence during 
succeeding centuries. 

The only known factor in the origin of smallpox is contagion— 
this malady being probably the most contagious of all diseases. 
Its outbre^ in epidemic form in a locality may frequently be 
traced to the introduction of a single case from a distance. 
The most direct means of communicating smallpox is inoculation. 
By far the most common cause of conveyance of the disease, 
however, is contact with the persons or the immediate surround¬ 
ings of those already affected. The atmosphere around a small¬ 
pox patient is charged with the products of the disease, which 
likewise cling to clothing, furniture, &c. The disease is probably 
communicable from its earliest manifestatiors onwards to its 
close, but it is generally held that the roost infectious period 
extends from the appearance of the eruption till the drying up 
of the pustules. Smallpox may also readily be communicated 
by the bodies of those who have died from its effects. No age 
is exempt from susceptibility to smallpox. Infants are occasion¬ 
ally born with the eruption or its marks upon their bodies, proving 
that they had undergone the disease in utero. Dark-skinned 
races are said to suffer more readily and severely than whites. 
One attack of .smallpox as a rule confers immunity from any re¬ 
currence, but there are numerous exceptions to this rule. Over¬ 
crowding and all insanitary surroundings favom the spread of 
smallpox where it has broken out; but the most influential con-, 
dition of all is the amount of protection afforded to a community 
Ity previous attacks and by vuocination (7.0.). Such protection, 
although for a time most effectual, tends to become exhausted 
unless renewed. Hence in a large population there is always 
likely to be an increasing number of individuais who have 
become susceptible to smallpox. This probably explains its 
occasional and even apparently periodic epidemic outbreaks 
in targe centres, and the well-kiunra fact that the most severe 
ca.ses occur at the beginning—those least protected being 
necessarily more liable to be first and most seriously attacked. 

Symptoms.—While the symptoms of smallpox are essentially 
the same in character in all cases, they are variously modified 
according to the form which the dbease may assume, there being 
certain well-marked varieties of this as of most other infectious 
maladies. The following description applies to an average case. 
After die reception into the system of the smallpox contagion 
the onset of the symptoms is preceded by a period of incubation, 
during wbich'the patient may or may not complain. This period 
is believed to be from .about ten to fourteen days. In cases of 
direct inoouiation of the virus it is considerably shorter. The 
invasion of the symptoms is sudden and severe, in the form of 
a rigor followed by fever (the primary fever),m. which the tempera¬ 
ture vises to 103° or icq.” F^r. or higher, notwithstanding that 
perspiration may be goii^ on. A quick pulse is present, together 
widi.thirstand constipation, while intense headache accompanied 
with vomitii^ and pain in the back is among the most char¬ 
acteristic of the mitial symptoms. Occasionally the disease is 
ushered in by convulsions. These symptoms continue with 
greater ior less intensity throughout two entire days, and during 
their course diere may occasionally be noticed on various parts 
of the body, especially on the lower part tif the abdomen and 
innm sides of the thighs, a diffuse redness accompanied by 
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slight spots of extravasation (peteehiae), the appearance «ome- 
what resembling that of scarlet fever. TJiese “ prodromal rashes,” 
as they are termed, appear to be more frequent in some epidemics 
than in others, and they do not seem to have any special s^ifi- 
cance. They are probably more frequently seen in cases of the 
mildest form of smallpox (formerly term^ varioloid), referred 
to below as modified smallpox. On the third day the character¬ 
istic eruption begins to moke its appearance. It is almost always 
first seen on the face, particularly about the forehead and roots of 
the hair, in the form of a general redness; but upon this surface 
there may be felt by the finger numerous elevated points more 
or less thickly set together. The eruption, which is accompanied 
by heat and itching, spreads over the face, trunk and extremities 
in the course of a few hours—continuing, however, to come out 
more abundantly for one or two days. It is always most marked 
on the exposed parks; but in such a case as that now described 
the individual “ pocks ” are .separated from each other (discrete). 
On the second or third day after its appearance the eruption 
undergoes a change—the pocks becoming vesicles filled with a 
clear fluid. These vesicles attain to about the size of a pea, and 
in their centre there is a slight depression, giving the char¬ 
acteristic umbilicated appearance to the pock. The clear 
contents of these vesicles gradually become turbid, and by the 
eighth or ninth day they are changed into pustules containing 
yellow mutter, while at the same time they increase still further 
in size and Jose the central depression. Accompanying this 
change there are great surrounding inflammation and swelling of 
the skin, which, where the eruption is thickly set, produce much 
disfigurement and render the features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as often 
happens, the pu.stules break. The eruption is present not only 
on the skin, but on mucous membranes, that of the mouth and 
throat being affected at an early period ; and the swelling 
produced here is not only a source of great di-scomfort, but even 
of danger, from the obstruction thus occasioned in the upper 
portion of the air-passages. The voice is hoarse and a copious 
flow of saliva comes from the mouth. The mucous membrane 
of the nostrils is similarly affected, while that of the eyes may also 
be involved, to the danger of permanent impairment of sight. 
The febrile symptoms which ushered in the disease undergo 
marked abatement on the appearance of the eruption on the 
third day, but on the eighth or ninth, when the vesicles become 
converted into pustules, there is a return of the fever {secondary 
or suppurative fever), often to a severe extent, and not in¬ 
frequently accompanied by prominent nervous phenomena, such 
as great restlessness, dehnum or coma. On the eleventh or 
twelfth day the pustules show s^ns of drying up (desiccation), 
and along with this the febrile symptoms decline. Great itching 
of the skin attends this stage. The scabs produced by the dried 
pustules gradually fall oflF and a reddish brown spot remains, 
which, according to the depth of skin involved in the disease, 
leaves a permanent white depressed scar—this “ pitting ” 
so characteristic of smallpox being specially marked on the face. 
Convalescence in thisform of the disease is as a rule uninterrupted. 

Varieties. —There are certain varieties of smallpox depending 
upon the form it assumes or the intensity of the symptoms. 
Confluent smallpox {variola confiuens), while essentially the same 
in its general characters as the form already described, difiers 
from it in the much greater severity of all the symptoms even 
from the onset, and particularly in regard to the eruption, which, 
instead of showing itself in isolated pocks, appears in large 
patches run together, giving a blistered aspect to the affected 
skin. This confluent condition is almost entirely confined to the 
face, and produces shocking disfigurement, while subsequently 
deep .scars remain and the hair may be lost. The mucous 
membranes suffer in a similar degree of severity, and dangerous 
complications may arise from the presence of the disease in the 
mouth, throat and eyes. Both the prim^ and secondary fevers 
are extremely severe. The mortality is very high, and it is 
generally estimated that at least 50 % of such cases prove fatal, 
either from the violence of the disease or from one or other of 
ti'.e numerous complications which are specially apt to r.ttend 


upon it. Convalescence is apt to be slow and interrupted. 
Another variety is that in which the eruption assumes the 
haemorrhagic form owing to bleeding taking place into the pocks 
after their formation. This is apt to be accompanied with 
haemorrhages from various mucous surfaces (particularly in the 
case of females), occasionally to a dangerous degree and with 
symptoms of great prostration. Many of such cases prove fatal. 
A still more serious form is that termed malignant, toxic or 
purpuric smallpox, in which there is intense streptococcus .septi¬ 
caemia, and the patient is from the onset overwhelmed with the 
poison and quickly succumbs—the rash scarcely, if at all, 
appearing or showing the haemorrhagic or purpuric character. 
Such eases are, however, comparatively rare. The term modified 
smallpox is applied to cases occurring in persons constitutionally 
but little susceptible to the disease, or in whom the protective 
influence of vaccination or a previous attack of smallpox still to 
some extent exists. Cases of this mild kind are of very common 
occurrence where vaccination has been systematically carried 
out. As compared with an average case of the unmodified 
disease as above described this form is very marked, the dif¬ 
ferences extending to all the phenomena of the disease. (1) As 
regards its onset, the initial fever is much milder and the pre¬ 
monitory symptoms altogether less in severity. (2) As regards 
the eruption, the number of pocks is smaller, often only a few 
and mostly upon the body. They not infrequently abort before 
reaching the stage of suppuration ; but should they proceed to 
this stage tlie secondary fever is extremely slight or even absent. 
There is little or no pitting. (3) As regards complications and 
injurious results, these are rarely seen and the risk to life is 
insignificant. 

Various circumstances affect the mortality in ordinary smallpox 
and increase the dangers attendant upon it. The character of the 
epidemic ha&n important influence. In some outbreaks the tyjie of 
the disease is much more severe than in others, and tlie mortality 
consequently greater. 

In liioi and 1003 there wore epidemics in the United States in 
which it was only 2 %. The mortality in the Philadelphia epidemic 
is given by Welch and Schamberg as 26-89 % in 7204 cases, while in 
the Glasgow epidemic of 1900-1901, it reached 51-6 % in the nn- 
vaccinated and 10-4 % in the vaccinated. Below are some particu¬ 
lars of the annual death rate. 


Smallpox Death Rate, England and Wales. 


Years. 

Number of 
Deaths from 
Smallpox.* 

Deaths from 
Smallpox 
to every 
Million living. 

1902 

2464 

75 

1903 

760 

*3 

1904 

507 

>5 

1905 

XI6 


1900 

21 

0-6 

1907 

10 

0-3 

1908 

12 

0-3 


• Deaths entered as being from chicken-pox are not included, 
though many are probably due to the graver disease. 

Smallpox is most fatal at the extremes of life, except in the case of 
vaccinated infants, in whom there is immunity from the disease. 
Again, any ordinary ease with discrete eruption is serious, and a case 
of confluent or even semi-confluent character is much more grave, 
while the haemorrhagic variety is frequently, and the toxic always, 
fatal. Numerous and often dangerous complications, although liable 
to arise in all cases, are more apt to occur in the severer forms, and in 
general at or after the sujiervontion of the secondaiy fever. The 
most important are inflammatory affections of the respiratoiy organs, 
such as bronchitis, pleurisy or pneumonia, diphtheritic conditions of 
the throat, and sw^ng ol the mucous membrane of the la^x and 
trachea. Destructive ulceration affecting the eyes or ears is a well- 
known and formidable danger, while various affections of the skin, 
in the form of erysipelas, abscess or carbuncles, axe of not infrequent 
occurrence. 

The prophylaxis of smallpox depends^on successful vaccination 
and re-vaccination (see VAcaWATioN), together with the estab¬ 
lishment of smallpox hospitals for the treatment of the disease 
when it has broken out, to which the patient should be at 
once removed, and those who have been in contart with the 
patient should be promptly re-vaccinated. Th.' efficienQf of th« 
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protection given by vaccination and systematic re-vaccination 
IS demonstrated by the almost entire suppression of the disease in 
Pro h . Low’s Report to the Local Gaoern- 

lucho^ »»«»< Board, 1903-1904). Mrs Garrett Anderson, writing 
tnmtaeat. to The Times in September 1903, showed the enormous 
expense laid on the rates in England for the main¬ 
tenance of smallpox hospitals in order to counteract inefficient 
vaccination. Jxindon with a population of 6J millions reserves 
2500 beds in a hospital removed from the city ; Berlin with a 
population of 2 millions reserves 12 beds in the pavilion of a 
general hospital; Dr^den with a population of 500,000 reserves 
20 beds in the Friedrichstadt Hospit^, but no case was admitted 
for 10 years previous to the Report. In Stuttgart (population 
200,000) a hut of six beds is set aside for smallpox, but it has 
fallen into bad repair from disuse. Smallpox ca.ses in Germany 
are usually sporadic cases introduced by foreigners. Where 
persons have been exposed to the infection of smallpox, if 
immediate vaccination fails to protect them from the disease, 
it has been shown to considerably modify the type. The plan 
of identification and surveillance of all contact cases has given 
good results. In the Bristol epidemic of 1908 there were 35 
c^es and 9 deaths. The contacts numbered 1354, and 16,398 
visits of inspection were paid. 

The patient should lie on a soft bed in a well-ventilated but 
somewhat darkened room and be fed with the lighter forms of 
nutriment, such as milk, soups, &c. The skin should be sponged 
otxasionally with tepid water, and the mouth and throat washed 
with an antiseptic solution. In a severe ca.se, with evidence of 
much prostration, stimulants may be advantageously employed. 
Tlie patient should be always carefully watched, and special 
vigilance is called for where deliriiun exists. 'Iliis symptom 
may sometimes be lessened by sedatives, such as opium, bromides 
or chloral. With the view of preventing pitting many applica¬ 
tions have been proposed, but probably the best are cold or tepid 
compresses of light weight kept constantly applied over the face 
and eyes. The water out of which these are wrung may be a 
weak solution of carbolic or boracic acid. When the pustules 
have dried up the itching this produces may be much relieved by 
the application of oil or vaseline. 

What is known as the red light treatment, in which the actinic 
or chemical rays are excluded, has been advocated by Prof. 
Niels Finsen of Copenhagen and others. He considers it valuable 
only in that it protects the pustule from the deleterious effects of 
light, and he and other observers claim tliat if resorted to early 
it abolishes suppuration in the pustules, les.sens scarring and 
shortens the course of the disease. Medical opinion in England 
is divided as to its merit. Herbert Pedk of Chesterfield, in 244 
cases so treated in 1902-1905, had only 6 deaths, a mortality of 
2'4%> while the case mortality during the same period was, 
Lancashire 5-8 %, Derbyshire 6 %, Cheshire 6-4 %, Liverpool 
2'7 % and Manchester 5-6 % in cases treated without red light. 
An interesting fact in connection with the treatment is its great 
antiquity in China and Japan, while in England in the middle 
ages smallpox patients wore red garments and lay in beds where 
the light filtered through red curtains. 

Complications are to be dealt with as they arise, and the 
severer forms of the disease treated in reference to the special 
symptoms presented. In cases where the eruption is tardy of 
appearing and the attack threatens to assume the toxic form, 
marked benefit attends the use of the wet pack. Disinfectants 
should be abundantly employed in the room and its vicinity, 
and all clothing, &c., in contact with the patient should be 
exposed to the vapour of formalin. B6cldre, Thomson and 
Brownlee have advocated the use of the serum of immunised 
heifers. The dose, however, requires to be very large, being 
equivalent to one-fiftieth part of the body weight in adults and 
one-twentieth part in children. 

Inoculation .—Previously to the introduction of vaccination (y.f.) the 
method ot preventive treatment by what was known as inoculation 
had been employed. This consisted in introducing into the system— 
in a similar way to the method now commonly employed in vaccina¬ 
tion—the smaupox virus from a mild case with the view of repro¬ 
ducing the disease also in a mild form in the person inoculated, and 
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thus affording him protection from furtlior attack. This plan had 
apparently bran resoited to by Eastern nations from an early period 
in the history of the disease. During the latter part of the Ming 
dynasty there was introduced into Chma a system of inoculation ir* 
which the method was to blow the pulverized germ-laden crusts from 
a small-pox pustule through a silver tube into the nostril, the left 
being chosen in a male, tlie right in a female. Inoculation was known 
to be extensively practised in Turkey in the beginning of the 18th 
century, when, chiefly through the letters of Lady Mary Wortley 
Montagu, it became known and was speedily adopted in England. 
There is no doubt, both from the statistics of the Smallpox and 
Inoculation Hospital, London, and from the testimony of physicians 
throughout the country, that tiiis practice made a marked impression 
upon the fataUty of the disease, and was itself attended with ex¬ 
tremely Uttle risk to life. The objections to it, however, were great, 
fur, although usually conveying the smallpox in a mild form. Ft not 
infrequently took effect severely, and,while death might be averted, 
the disfiguring results of the disease remained. Further, each inocu¬ 
lated person upon whom the operation took effect became for the 
time l^ing a possible source of infection to others, and in point of fact 
the practice tended to spread the disease and so to increase the 
general mortality. Although inoculation continued to be practised 
for a number of years subsequently to jenner's great discovery, it 
gradually became displaced by vaccination, and in 1840 an Act of 
Parliament was passra rendering smallpox inoculation unlawful in 
England, 

SMALRIDGE, GEORGE (1663-1719), English bishop, was 
bom at Lichfield, where he received his early education, this 
being completed at Westminster school and at Christ-Church, 
Oxford. His political opinions were largely modelled on those of 
his friend Francis Atterbury, with whom he was associated at 
Oxford and elsewhere. After being a tutor at Christ Church, he 
was minister of two chapels in London, and for six or seven years 
he acted as deputy for the regius professor of divinity at Oxford; 
his Jacobite opinions, however, prevented him from securing this 
position when it fell vacant in 1707. In 1711 he was made dean 
of Carlisle and canon of Christ Church, and in 1713 he succeeded 
Atterbury as dean of Christ Church. In the following year he 
was appointed bishop of Bristol, but retained his deaneiy. In 
1715 Smalridge refused to sign tiie declaration against the pre¬ 
tender, James Edward, defending his action in his Reasons for 
not signing the Declaration. In other ways also he showed 
animus against the house of Hanover, but his only punishment 
was his removal from the post of lord almoner to the king. He 
died on the 27th of S^teraber 1719. Tlie bishop was esteemed 
by Swift, Steele, Wliiston and other famous men of his day, 
while Dr Johnson declared his sermons to be of the highest class. 
His Sixty Sermons, preached on Several Occasions, was published 
in 1726; other editions 1827,1832,1853 and 1862. 

BHALTITE, a mineral consisting of cobalt diarsenide (CoAs,). 
It crystallizes in the cubic system with the same hemihedr^ 
symmetry as pyrites; crystals have usually the form of cubes 
or cubo-octahedra, but are imperfectly developed and of some¬ 
what rare occurrence. More often the mineral is found as 
compact or granular masses. The colour is tin-white to steel- 
grey, with a metallic lustre ; the streak is greyish black. Hard¬ 
ness sJ ; specific gravity 6-5. The cobalt is partly replaced by 
iron and nickel, and as the latter increases in amount there is a 
passage to the isomorphous species chloanthite (NiAs^). It 
occurs in veins with ores of cobalt, nickel, copper and silver: 
the best known locality is Schneeberg in Saxony. The name 
smaltite was given by F. S. Beudant, in i'832, because the mineral 
was used in the preparation of smalt for producing a blue colour 
in porcelain and glass. (L. J. S.) 

SMART, CHRKTOPRER (1722-1771), English poet, son of 
Peter Smart, of an old north country family, was bom at Ship- 
boume, Kent, on the iith of April 1722, His father was steward, 
for the Kentish estates of William, Viscount Vane, younger son 
of Lord Barnard of Raby Gistle, Durham. Christopher Smart 
received his first schooling at Maidstone, and then at the grammar 
school of Durham. He spent part of his vacations at Ral^ 
Castle, and his gifts as a poet gained him the patronage of the 
Vane family. Henrietta, dudiess of Cleveland, allowed him a. 
pension of £40 which was paid until her death in 1742. Thomaa 
Gray, writing to his friend Thomas Wharton in 1747, warned hint 
to keep sitooe about Smart’s delinquencies lest they should 
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come to the cars of Henry Vane (afterwrarda carl of Darlington), 
and endanger his allowance. At Cambridge, where he was 
entered at Pembroke College in 1739, he s}^nt much of his time 
in taverns, and got badly into debt, but in spite of his irr^larities 
he became fellow of his college, praelector in philosophy and 
keeper of the common chest in 1745. In November 1747 he was 
compelled to remain in his rooms for fear of his creditors. At 
Cambridge he won the Seaton prize for a poem on “ one of the 
attributes of the Supreme Being ” in 1750 (he won the same prize 
in 1751, 1752, 1753 and 1755); and a farce entitled A Trip to 
Cambridge, or The Graiejid Fair, acted in 1747 by the students 
of Pembroke, was from his pen. In 1750 lie contributed to 
The Student, or The Oxford and Cambridge Monthly Miscellany. 
During one of his visits to I.ondon he had made the acquaintance 
of John Newbery, the publislier, whose step-daughter, Anna 
Maria Carman, he married, with the result of forfeiting his fellow¬ 
ship in 1753. About 1752 he permanently left Cambridge for 
London, though he kept his name on the college books, as he had 
to do in order to compete for the Seaton prize. He wrote in 
London under the pseudonym of “ Mary Midnight ” and “ Pent- 
weazle.” He had edited The Midwife, or the Old Woman's 
Magazine (J751-1753), and had a hand in many other “Grub 
Street ” productions. Some criticisms made by “ Sir ” John 
Hill (1716 ?-i77S) on his Poems on Several Occasions (1752) 
provoked his satire of the llilliad (1753), noteworthy as providing 
the model for the RoUiad. In 1756 he finished a prose transla¬ 
tion of Horace, which was widely used, but brought him little 
profit. He agreed in the same year to produce a weekly paper 
entitled The Universal Visitor, ior which Samuel Johnson Wrote 
some numbers. In 1751 Smart had shown symptoms of mental 
aberration, which developed into religious mama, and between 
1756 and 1758 he was in an asylum. 6: Jolmson visited him and 
thought that he ought to have been at large. During his confine¬ 
ment he conceived the idea of the single poem that has made him 
famous, “ A Song to David,” though the story that it was 
indented with a key on the panels of his cell, and shaded in with 
charcoal, may be received with caution. It shows no trace of 
morbid origin. After his release Smart produced other religious 
poems, but none of them shows the same inspiration. His wife 
and dtildren had gone to live with friends as he was unable to 
support them, and for some time before his death, which took 
place on the 21st of May 1771, he lived in the rules of King’s 
Bench, and was supported by small subscriptions raised by Dr 
Burney and other friends. 

Of ail that he wrote, “ A Song to David " will atone bear the test of 
time. Unlike in its simple forceful treatment and impressive 
directness of expression, as lias been said, to anything else in i8th- 
centory poetry, the poem on analysis is found to depend ior its 
unique efiect ^so upon a certain ingenuity of construction, and 
the novel way in wmeh David’s ideal qualities arc enlarged upon. 
This will be more readily understood on reference to the following 
verse, the first twelve words of which become in turn the key-notes, 
so to speak, of the twelve succeeding verses :— 

" Great, valiant, pious, good, and clean, 

SubUme, contemplative, serene, , 

Strong, constant, pleasant, wise I 
Bright effluence of exceeding grace ; ' 

Best man I—^the swiftness, and the race, 

The peril, and the prize.” 

The last line is characteristic of another peculiarity in “ A Song to 
David," tlu) efiective use of alliteration to complete the initial energy 
of the stanza in many-instances. But in the poem throughout is 
revealed a poetic quahty which eludes critical analysiB. 

Fnun the Poems of the late Christopher Smart (1791) the " Song to 
David '',(pr. 1763) was excluded as forming a pr^ of his mental 
aberratidn. It was reprinted in 1819, and has since received abundant 
praise. In an abridged form it is included in T. H. Ward's English 
Poets, vol. iii., and was reprinted in >895, and in 1901 witij an 
introduction by R. A. Streatfeild. Smart’s other poems are in¬ 
cluded in Anderson’s British Poets, Christopher Smart is one of 
Robert Browning's subjects in The Parleyings with Certain People 
(1887). See also the contributions to Notes and Queries of March 
zjHi and May 6th, 1905, by the Rev. D. C. Tovey, who has read, and 
in some places revised, the above article. 

SMART, SIR GEORGE THOMAS (1776-1867), English 
muskaan, was born in Ixindon, his father being a music-seller. 
He wai a choir-boy at the Chapel Royid, and was educated in 
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music, becoming an expert violinist, organist, teacher of singin|| 
tmd conductor; and in 1811 he was knighted by the lord- 
lieuteiumt of Ireland, having conducted a number of successful 
concerts in Dublin. Sir George Smart was, from that time 
onwards, one of the chief musical leaders and organizers in 
England, conducting at' the Philharmonic, Covent Garden, 
the provincial festivals, &c., and in 1838 being appointed com¬ 
poser to the Chapel Royal. He was a muster of the Handelian 
traditions, was personally acquainted witli Beethoven and a 
close friend of Weber, who died in his house. His church music 
and glees include some well-known compositions. He died in 
London on the 23Td of February 1867. His brother Henry 
(1778-1823), father of the composer Henry Smart (g.v.), was also 
a prominent musician in his day. 

SMART, HENRY (1813-1879), English organist and musical 
composer, bom in London on the 26th of October 1813, was a 
nephew of Sir George Smart (ij.v.). He studied first for the law, 
but soon gave this up for music. In 1831 he became organist of 
Blackburn parish church, where he wrote his first important 
work, a Reformation anthem ; then of St Giles’s, Cripplegate ; 
St Luke’s, Old Street; and finally of St Pancras, in 1864, which 
last post he held at the time of his death on the 6Ui of July' 1879, 
less tlian a month after receiving a government pension of £100 
per annum. Although Smart is now known chiefly by his com- 
po.sitions for the organ, which are numerous, effective and 
melodious, if not strikingly original, he wrote many vocal works, 
including some of the best specimens of modern part .songs. His 
cantata. The Bride of DK«feerrfl«, was written for the Birmingham 
festival of 1864; Jacob for Glasgow, in 1R73; and his opera, 
Bertha, was produced with some success at the Haymarket in 
1855, In the last fifteen years 6f his life Smart was practically 
blind. 

SMART, JOHN {c. 1740-1811), English miniature painter, was 
bom in Norfolk ; he h«ame a pupil of Cosway, and is frequently 
alluded to in his correspondence. This artist wa.s director and 
vice-president of the Incorporated Society of Artists, and ex¬ 
hibited with that society. He went to India in 1788 and obtained 
a number of commissions in that country. He settled down in 
London in 1797 and there died. He married Edith Vere, and is 
believed to have had only one son, who died in Madras in 1809. 
He was a little man, of simple habits, and a member of the' 
Society of Sandemanians. Many Of his pencil drawings still 
exist in the possession of the descendants of a great friend df his' 
only sister. Several of his miniatures are in Australia and 
belong to a cadet branch of the family. His work is entirely 
different to that of Cosway, quiet and grey in its colouring, with 
the flesh tints elaboratecl with much subtlety and modelled in 
exquisite fashion. He possessed a great knowledge of anatomy, 
and his portraits are drawn with greater anatomical accuracy and 
possess more distinction than those of any miniature painter of 
his time. 

See The History of Portrait Miniatures, by G. C. Williamson, 

I vol. ii. (London, 1904). (G. C. W.) 

SMEA’TON, JOHN (1724-1792), English civil engineer, was 
bom at Austhorpe Lodge, near l^ds, on the 8th of June 1724. 
He received a good education at the grammar school of Le^s. 
At an early age he showed a liking for the use of mechanical tools, 
and in his fourteenth orfifteenth year contrived to make a turning- 
lathe. On leaving school in his sixteenth year he was onployed 
in thft office of his father, an attorney, but, after attending for 
some'months in 1742 the courts at Westminster Hall, he requested 
to he allowed to follow some mechanical professitm. 'He became 
apprentice to a philosophical instmment maker, and in 1750 set 
up in business on his own account. Besides ii^roving various 
mathematical instruments used in navigation and astronomy, 
he carried on experiments in regard to other mechanical 
appliances, amongst the most important being a series on which 
he founded a paper—for which he received the Copley medal 
of the Royal Society in i7S9 -entitled An Experimental Inquiry 
concerning the Native Powers of Water and Wind to turn Mills 
and other Machines depending on a Circular Motion. In 1754 
he made a tour of the Low Countries to study the great caiial' 
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woiks of foreign engineers. Already by his p^rs read before 
the Royal Society and his intercourse with scientific men his 
abilities as an engineer had become well known, and in 1756 
application was made to him to reconstruct the Eddystone 
lighthouse, which had been burnt down in December of the 
revious year. After the completion of the new tower in 1759, 
muton’s advice was frequently sought in regard to important 
engineering projects, induding the construction of canals 
(esfwcally the Forth and Clyde canal), the drain^e of fens, the 
designing of harbours and the repair and erection of bridge.s, 
though many of the schemes he drew up were not carried out on 
account of the general lack of capital. He was also employed in 
designii^ numerous waterwheels, windmills, pumps, and other 
mechanical appliances. A considerable portion of his time was 
devoted to astronomical studies and olwervations, on which he 
read various papers before the Royal Society. A year before his 
death he announced that he wished “to dedicate the chief 
part of his remaining time to the description of the several 
works performed under his directionbut he completed nothing 
more than the Narrative of the Building of the Eddystone Light¬ 
house, which Itad already appeared. He died at Austhorpe on 
the 28th of October 1792, and was buried in the old parish church 
of Whitkirk. 

See John Holmes, A SItorl Narrative of the Genius, Life and Works 
of Ote late Mr John Stmaion (1793); and S. Smiles, Lives of the 
Engineers. 

SBffiDLEY, FRANCIS [Frank] EDWARD (1818-1864), 
English novelist, was born at Great Marlow, Buckinghamshire, 
on the 4tli of October 1818, a member of a Flintshire family. 
A cripple from his birth, he was educated privately, and contri¬ 
buted his first book. Scenes from the Life of a Private Pupil, 
anonymously to Sharpe’s London Magazine in 1846-1848. His 
first essay proved so successful that it was expand^ into Frank 
Fairleigh, and published in book-form in 1850. His next book 
Lewis Arundel: or the Railroad of Life was originally contributed 
to the same magazine, which he for some time edited, and was 
published in book-form in 1852. Of his other writings Hie best- 
known is Harry Coverdak’s Courtship (1855). These are all 
capital stories, racily told. Either Hablot Knight Browne 
(“ Phiz ”) or George Cruikshank supplied illustrations for most 
of his books. Smedl^ died in London on the ist of May 1864. 

SMEDLEY, WILUAM THOMAS (1858- ), American artist, 

was born in Chester county, Pennsylvania, of a Quaker family, 
on the 26th of March 1858. He worked on a newspaper, then 
studied engraving and art in Philadelphia, in the Pennsylvania 
Academy of the Fine Arts, and—after making a tour of the 
South Seas—^in Paris under Jean Paul Laurens. He settled 
in New York City in 1880; in 1882 went with the Marquis of 
Lome through Canada, preparing sketches for Picturesque 
Canada; and in 1905 became a member of the National Academy 
of Design. Most of his work was magazine and book illustration 
for stories of modem life, but he jointed portraits and water 
colours, and received the Evans Prize of the American Water 
Color Somety in 1890, and a bronze medal at the Paris Exposition 
of 1900. 

SHELL (connected etymologically with “ smoulder ’’ and 
“ smoke ”), a sensation excited by the contact with the olfactory 
region (see Olfactory Organ, for anatomy )of certain substances, 
usually in a gaseous condition and necessarily in a state of fine 
subdivision. The sense is widely distribute throughout the 
animal kingdom. The lower animals, especially those breathing 
in water, become cognizant of the presence of odoriferous matter 
near them without touch, vision or hearing, and we suppose 
tliat they do so by some sense of taste or smeu, or a combination 
of both. In such cases smell has been appropriately termed 
" taste at a distance," by which is meant that particles of matter 
may be diffused through the water so as to come into contact 
with the terminal organ, and give rise to a sensation such as would 
have been excited had the matter frwn which the particles 
emanated come directly into contact with the nerve-endings. 
It is therefore of no great importance whether such sensations in 
humble aquatic organisms are termed taste or smell In Hie 


l^he? air-breathing animals, however, the senses are differen¬ 
tiated : that of taste is fbund at the entrance of the alimentary 
canal, whilst that of smell guards Hie opening of the respiratorj 
tract. This view assists in the interpretation of various structures 
met with in the lower forms which have been fairly regarded by 
naturalists as olfactory organs. It has not yet been decided 
whether the sense of smell depends, in the first instance, on a 
chemical or on a physical process. All that con be said is that 
sensory impulses are excited when odoriferous particles come 
into contact with the free ends of peculiar rod-like cells found 
in the olfactory mucous membrane. The free olfactory surface 
is always covered with a thin layer of fluid, and all odoriferous 
matters must be dissolved in this fluid so as to reach the rod-cells. 
There is here an analogy with the conditions found in the sense 
of taste, where sapid substances must be soluble in the fluid of 
the niouth. The intensity of the sensation of smell depends on 
the_ size of the area of the olfactory membrane affected. No 
satisfactory classification of odours can be given. 

The interior of the nose (see Olfactory Organ and Epi¬ 
thelial AND Endothelial Tissue) is divided physiologically 
into two portions—(i) the upper (regio olfactwia), which 
embraces the upper part of the septum, the upper turbinated 



Longitudinal section through the olfoctory membrane of guinea* 
pig. Xabout 400. I, Olfactory epitiholium on free surface: 2, Plexus 
of olfactory nerve-fibres; 3, Pouches of serous glands containing 
epithelial cells. 

bone, and a porHon of the middle turbinated bone; and (2) the 
lower portion of the cavaty {regio respiratoria). The olfactory 
r^ion proper has a thicker mucous membrane than the res¬ 
piratory ; It is covered by a .single layer of epithelial cells, often 
branched at their lower ends and containing a yellow or brownish 
red pigment; and it contains peculiar tubular gluids named 
“ Bowman’s glands.” The respiratory porHon contains ordinary 
serous glands. In the olfactory region also are the ten^nal 
organs of smell. These are long narrow cells passii^ to the sur¬ 
face between the columnar epithelium covering the suHace. The 
body of the cell is spindle-s^p^ and it sends up to the surface 
a delicate rod-like filament, whilst the deeper part is continuous 
with varicose nerve-filameats, the ends of the olfactory nerve. 

Physical Causes of Smeff.—Electrical or thermal stimuli 
do not usually give rise to olfactory sensations. J. Althaus 
states that electrical stimulation caused a sensaHcm of the smell 
of phosphorus. To excite smell it is usually supposed that 
substanc^ must be present in the atmosphere in a state of fine 
subdivision, or existing as vapours or gases. The fineness of 
the particles is remarkable, because if the air conveying an 
odour be filtered through a tube packed with cotton wool and 
inserted into the nose a smell is still discernible. This proceeding 
completely removes from the air micro-organisms less than the 
TinfemltJ' 0 ^ inch in diameter. A grain or two of. mu^ will 
scent an apartment for years and at Hie end of the time no 
appreciable loss of weight can be detected. Substances exciHng 
sm^ are no doubt usually gases or vapours. Sir William 
Ranu^ has endeavoured to connect the sense with Hie chemical 
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constitution of the substance. The following gases hal'e no 
.smell:—liydrogen, o.xygen, nitrogen, 'water gas, marsh gas, 
olefiant gas, carbon monoxide, hydrochloric acid, formic acid 
vapour, nitrous oxide and ammonia. (It ij necessary, of course, 
to distinguish between the sensation of smell and the irritant 
action of such a gas as ammonia.) The gases exciting smell 
are chlorine, bromine, iodine, the compounds of the first two 
with oxygen and water, nitric peroxide, vapours of phosphorus 
and sulphur, arsenic, antimony, sulphurous acid, carbonic acid, 
almost all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, the 
compounds of chlorine, bromine and iodine with the above- 
named elements, and some metals. Chlorine, bromine, iodine, 
sulphur, selenium and tellurium, which are volatile and give off 
vapour at ordinary temperatures, have each a characteristic 
smell. Ramsay points out that as a general rule substances 
having a low molecular weight have either no smell or simply 
cause irritation of the nostrils. He also shows that in the carbon 
compounds increase of specific gravity as a gas is associated 
to a certain point with a sensation of smell. 'J'ake the marsh 
gas or methane series commonly called the paraffins. The first 
two have no smell; ethane (fifteen times as heavy as hydrogen) 
has a faint smell; and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed. 
Again, a similar relation exists among the alcohols. Methyl 
alcohol has no smell. Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell; “ and the odour rapidly 
becomes more marked as we rise in the series, till the limit of 
volatility is reached, and we arrive at solids with such a low 
vapour tension that they give off no appreciable amount of 
vapour at the ordinary temperature.” Acids gain in odour with 
increase in density in the form of gas. Thus formic acid is 
devoid of smell; acetic acid has a characteristic smell; and the 
higher acids of the series—propionic, butyric, valerianic—increase 
in odour. It would appear ailso that “ the character of a smell 
is a property of the element or group which enters into the body 
producing the smell, and tends to make it generic.” Many 
compounds of chlorinc,hydrogen,compounds of sulphur, selenium 
and tellurium, the paraffins, the alcohols, the acid.s, the nitrites, 
the amines, the pyridine series, the benzene group, have each a 
characteristic odour. To produce the sensation of .smell a sub¬ 
stance must have a molecular weight at least fifteen times 
that of hydrogen. For instance, the specific gravity of mar.sh 
gas is eight (no smell), of ethane fifteen (faint smell), of propane 
twenty-two (distinct smell). Again prussic acid has a specific 
gravity of fifteen, and many persons fail to detect its odour. 
There is a relation between the molecular weight of a gas and 
the presence or absence of odour. Gases of less than a certain 
molecular weight are odourless, and it is significant that to some 
persons hydrocyanic acid, which has a low molecular weight, 
gives rise "to no sensation of smell. It has also been pointed out 
by J. B. Haycraft that chemical compounds of elements belonging 
11 the same group, according to the well-known periodic law of 
Mend^leeff, have sometimes odours of a similar character 
(see article “ Smell,” Schafer’s Physiology, vol. ii. p. 1254). T. 
Graham pointed out that odorous substances are in general 
readily oxidized. T. Tyndall showed that many odorous vapours 
have a considerable power of absorbing heat. Taking the 
absorptive capacity of-the air as unity, the following absorptions 
were observed in the respective ca.ses:—_ 


Name ei Perfume. 

Absorption 
per 100. 

Name of Perfume. 

Absorption 
per too. 

Patchouli . • 

■)«> 

I-avonder . . . 

Oo 

bandal-wood 

3* 

X<emon t • • 

05 

Geranium • • 

33 

Portugal . . . 

67 

Oil of cloves. 

33-5 

Thyme . . . 

68 

Otto of roses . 

3(j-5 

Rosemary. . 

74 

Bergamot 

44 

Oil of laurel . . 

do 

NoroU 

47 

Cassia .... 

109 
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In comparison with tile air introduced in the experunents the 
weight of the odours must be almost infinitely small. “ Still we 
find that the least energetic in the list produces thirty times the 


effect of the air, whilst the most energetic produces 109 times 
the same effect.”' 

Venturi, B. Prdvost and Li^geois have studied the well- 
known movements of odoriferous particles, such as camphor, 
succinic acid, &c., when placed on the surface of water, and they 
have suggested that all odoriferous substances in a state of fine 
subdivision may move in a similar way on the moist surface of 
the olfactory membrane, and thus mechanically irritate the nerve- 
endings. This explanation is too coarse; but it is well known 
that (he odours of flowers are most distinctly perceived in the 
morning, or after a shower, when the atmosphere contains a 
considerable amount of aqueous vapour. It would appear also 
that the odours of animal effluvia are of a higher specific gravity 
than the air, and do not readily diffuse—a fact which may 
account for the pointer and bloodhound keeping their noses 
to the ground. Such smells are very persistent and are apparently 
difficult to remove from any surface to which they have become 
attached. The smell of a corpse may haunt a living person for 
days, notwithstanding copious ablutions and change of clothes. 

Special Physiology of Smell ,—It is necessary that the air containing 
the odour be driven forcibly against tlie membrane. Thus the 
nostrils may be filled with eau de Cologne in normal saline solution, 
or with air impregnated with sulphuretted hydrogen, and stiU no 
odour is experienced if the person does not breathe. When a snifi is 
made the air within the nasal passages is rarefied, and, as the air 
rushes in to equilibrate the pressure, it is forcibly propelled against 
the olfactory surface. WTien the air stream enters the nostrils, it 
pa-sses vertically upwards, bends round and sweeps backwards and 
downwards at tiie level of the middle turbinated bones towards the 
posterior nares. There is a motion of the air oyer the olfactory 
surface. The olfactory surface must be moist; if it is dry, or is 
covered with too thick a Wer of mucus (as in catarrh), the sense is 
much weakened or lost. The first moment of contact is the most 
acute and the sense quickly becomes blunted. The first scent of a 
flower is the strongest and sweetest; and after a few minutes’ ex¬ 
posure the intensity of even a foetid odour may not bo perceived. 
This fact may be accounted for on the supposition that the olfactory 
membrane becomes quickly coated with a thin layer of matter, and 
that the most intense eilect is produced when the odoriferous 
substances arc applied to a clean surface. Tlie intensity of smell 
depends on (i) the area of olfactory surface allccted, and (2) the 
degree of concentration of the odoriferous matter. It is said that 
musk to the amount of the two-millionth of a milligram, and one 
part of sulphuretted hydrogen in 1,000,000 parts of air, may be 
perceived. The smell of mercaptan lias been experimentally de¬ 
tected when the dilution was i to 50,000,000,000, and it was cal¬ 
culated that the weight of mercap^n so detected in 50 cc. of air was 
1/400,000,000 of a milligram (E. Fischer and Penzolalt). If the. two 
nostrils are filled with fflfierent odorous substances, there is no 
mixture of the odours, but we smell sometimes the one and some¬ 
times the other. Morphia, mixed with sugar and taken as snuff, 
paralyses the olfactory apparatus, while strychnine makes it more 
senjutive (Lichtenfels and rTolich). There is no evidence that there 
are in the olfactory^rcgion different end organs or olfactory cells for 
different odours, 'ihe sense, however, may be fatigued by one odour 
so that other odours are not experienced. Thus camphor may so 
fatigue the sense that ether and can de Cologne cannot excite smell. 

As a rule, we experience odours by the simultaneous use of both 
nostrils. Stimulation of either nostril would give rise to the sensa¬ 
tion, while there is a fusion of sensations when both are affected, 
if, by means of a tube, an odour is eonveyed into one nostril, while 
an odour of a different kind is directed into the other, there may be 
cither a compound sensational effect, a sort of double-odour, or one 
odour may so predominate as entirely to destroy the other. The 
fusion of odours is not complete, and it is similar to the effect of 
combining, say blue and red, in stereoscopic vision. When one odour 
destroys the other, the obliteration must take place in the cerebral 
centre. Certain odours are antagonistic, such as musk and oil of 
bitter almonds, volatile oils and iodoform, ammonia and acetic 
acid. It is not unlikely that when one odour predominates among 
many, this may be due not to any chemical aefion of one substance 
over another, but that the missing sensations may be accountedfOT 
by their failure to excite the difactory region of the cerebrum in the 
presence of a stronger stimulus. 

Tlie dchcacv of the sense is much greater in many of the lower 
animals than in man, and it is highly probable that the dog ot cat 
obtain information by means of this sense which a human bmg 
cannot get. Odours may excite in the minds of many animals ^vtd 
impressions, and they have probably a memory of smells which tM 
human being does not possess. Even in man the sense may be 
greatly improved by exercising it. A boy, James Mitchell, was bom 

t Tyndall, Contributions to Molecular Physkt in Domain 
RadiasU Heat, p. 99. 
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blind, deaf and dumb, and chiefly depended on ^ell for keeping 
up a connexion with the outer world. He readily observed the 
presence of a stranger in the room and ho formed his opinions of 
ersons apparently from their characteristic smells (see Dugald 
tewart's works, iv. 300). In some rare cases, the sense of smell 
is congenitally absent in human beings, and it may bo much injured 
by the practice of snufhn^ or by diseases of the nose afiecting the 
ouactory membrane. Subjective impressions of smells, like spectral 
illusions or sounds in the cars, arc occasionally, but rarely, ot^rved 
in cases of hysteria and in the insane. Excessive smoking injures 
the sense. Finally, it may be observed that the sense of odour gives 
information as to the characters of food and drink and as to the 
purity of tlie air. Some persons arc sensitive to certain smells while 
they do not recognize otlicrs, such as hydrocyanic acid or mignonette. 
In the lower animals also, the sense is associated with the sexual 
functions. (J*G. M.) 

SMELT (Osmerus eperlanus ; Fr. eperlan; Scotch sparling 
or spirling), the common small European fish of the genus 
Osmerus, family Salmonidae. It breeds, unless land-locked, 
in salt or brackish water, and though it often enters rivers 
it does not ascend beyond tidal influence. Like other British 
Salmonids it spawns in winter. The true smelt inhabits the 
coasts of northern and central Europe, and allied species are 
known from the Atlantic and Pacific coasts of North America 
(Osmerus mordax, 0 . thodeichthys, 0 . Japonicus). 

SMERDIS (Pers. Bardiya’, by Ctesias, Pers. 8, called Tany- 
oxarces; by Xenophon, Cyrop. viii. 7. 11, who t^cs the name 
from Ctesias, Tanaoxares; by Justin i. 9, Mergis', in Aeschylus, 
Pers. 774, Mardos), a Persian king of infamous memory; the 
prevalent Greek form Smerdis has assimilated the Persian name 
to the Greek (Asiatic) name Smerdis or Smer&s, which occurs 
in the poems of Alcaeus and Anacreon. Smerdis was the younger 
son of Cyrus the Great who, according to Ctesias, on his deathbed 
appointed him governor of the eastern provinces (cf. Xen. 
Cyrop. viii. 7, 11). Before Cambyses set out to Egypt, he 
secretly caused him to be murdered (Darius in the Behistun 
Inscr. i. 10), being afraid that he might attempt a rebellion 
during his absence. His death was not known to the people, 
and so in the spring of 522 a usurper pretended to be Smerdis and 
proclaimed himself king on a mountain near the Persian town 
Pishiyauvada. Owing to the despotic rule of Cambyses and his 
long absence in Egypt, “ the whole people, Persians, Modes 
and all the other nations,” acknowledged the usurper, especially 
as he granted a remission of taxes for three years (Herod, iii. 
68). Oimbyses began to march against him, but seeing that his 
cause was hopeless, killed himself in the spring of 521 (but mc 
further Cambyses). The real name of the usurer wm, as Darius 
tells us, Gaumata, a Magion priest from Media ; this name has 
been preserved by Justin i. 9 (from Charon of Lampsacus ?), 
but given to his brother (called by Herodotus Patizetoes), 
who is said to have been the real promoter of the intri^e; 
the true name of the usurper is here given as Oropastes ; by 
Ctesias as Sphendadates, 

The history of the false Smerdis is narrated by Herodotus and 
Ctesias according to official traditions; Cambyses Wore his death 
confessed to the murder of his brother, and in public explained the 
whole fraud. But, as Darius said, nobody had the courage to 
oppose tlie new king, who ruled for seven months over the whole 
empire. Some contracts dating from his reign have been found in 
Babylonia, where his name is spelt Barziya (for the ^ronology 
cf. Ed. Meyer, Forschungen zur alien Geschiehte, ii. 47 * fi )- 
Darius says that he destroyed some temples, whidi Darius 
restored, and took away the herds and houses of the people 
(Behistun Inscr. L 14). We have no means of explaining this 
statement, nor can we fully understand all the incidents con¬ 
nected with his usurpation j but the attempts of modem authors 
to prove that Gaum&ta in reality was the genuine Smerdis and 
Darius a usurper have failed. It is cwtain that Smerdis traus- 
lerred the seat of government to Media; and here in a CMtle in 
the district of Nisaya he was surprised and killed by Darius and 
his six associates in October 521. His death was annually cele¬ 
brated in Persia by a feast called “ the killing of the m^ian,” 
at which no magian was allowed to show himself (Herod. lii. 79, 
Ctes. Pers, 15). 
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In the next year, another p-seudo-Smerdis, named Vahyazdata, 
rose against Darius ifi ealtem Persia and met with great success. 
But he was finally defeated, taken prisoner and cxi>cuted(Behistun 
Inscr. iii. 40 ff.; perhaps he is identical with the King Maraphis 
“ the Maraphian,” name of a Persian tribe, who occurs as successor 
in the list of Persian kings given by Aeschylus, Pers. 77^. 

See Darius (I.) and Persia, History. (Ed. M.) 

SMETANA, FRIEDIUCH(i824-i884), Bohemian composer and 
pianist, was bom at Leitomischl in Bohemia on tte 2nd of 
March 1824. He made such rapid progress in his studies 
under Ikavec, at Neuhaus, that at the age of six he appeared in 
public as pianist so successfully that his father’s opposition to a 
musician’s career was overcome. He then went to Proksch, at 
Prague, until he left for Leipzig to inakc the acquaintance 
of Schumann and Mendelssohn. Limited means prevented 
him from studying with the latter, and he returned to Prague, 
where he at once became Konzert-meister to the Emperor 
Ferdinand. In 1848 he married Katharina Kolar, pianist, and 
with her founded a music school at Prague. At the same time 
he met Liszt, who subsequently influenced him greatly, and with 
whom he afterwards stayed at WeimM. In 1856 Smetana 
accepted Alexander Dreyschock’s suggestion to go as conductor 
of the Philhajmonic Society at Gothenburg. There he remained 
five years, when, owing to his wife’s ill-health, he returned to 
Prague after a successful concert tour. The death of his.wife at 
Dresden on their return caused Smetana to change his mind, and 
he went back to Sweden. But the opening of the Interims 
Theater in 1866, and the ofier of its conductorship, induc^ his 
return. In Sweden he had already written Hakon Jarl, Richard 
III., and Wallenstein’s Lager, and had completed his opera 
Die BrandetAurger in Bbhmen (5th January 1866). Five months 
later it was followed by his best-known opera. Die verkaufte 
Braut, and in 1868 DalAor was given. Between 1874 and 1882 
he produced Zwei Witmm, Hubicka (Der Kuss), TajewsWi (Das 
Geheimnis), Certova Siena, and Die Teufelsmauer, as well as the 
“ grand prize ” opera Libuse, written for the opening of the 
National Theatre at Prague, nth June 1881. In Die Teufels- 
mauer were clear signs of decay in Smetana’s powers, he haying 
already in 1874 lost his sense of hearing. To celebrate his sixtieth 
birthday a fdte was arranged by the combined Bohemian musical 
societies; but on that day Smetana lost his reason and was 
removed to a lunatic asylum, where he died on the 12th of May 
1884. A great deal of his pianoforte music is interesting, the 
Stammbuchblditer, for example; while his series of ^mphonic 
poems, entitled Mein Vaierland ( Vlasl), and his beautiful string- 
quartet, Aus meinem Leben, have made the tour of the civilized 
world. He was an admirable pianist, and in many ways justified 
his countrymen’s title of the “Czechish Beethoven.” 

SMETHWICK, a municipal and county borough in the Hands- 
worth parliamentary division of Staffordshire, England, 3 m. W. 
of Birmingham on the Great Western and the Limdon & North 
Western railways. Pop. (1891) 36,106; (1901) 54 ) 539 - There 
are large glass, chemical and machine works ; nuts and bolts are 
made, and lighthouse fittings are a specialty. Adjoining Smeth¬ 
wick on the £. is the district of Soho, famous as the scene of the 
engineering experiments of James Watt during his partnership 
with Matthew Boulton (c. 1770). The town of Smethwick is a 
modem growth about an ancient village, the name of which 
appears in Domesday. The borough, incorporated in 1899 
(county borough, 1907), is under a mayor, 6 aldermen and 18 
councillors. Area, 1929 acres. 

SMILES, SAMUEL (1812-1904), British author, was bom at 
Haddington, Scotland, on the 23rd of December i8ia. He was 
the eldest of eleven i^ldren left, on their father’s deaths to be • 
supported by their mother on slender means. To her spirit and 
example must be attributed some of the enthusiasm for self- 
reliance and self-education, that was later embodied in Dr 
Smiles’s writings and led to their popularity and influence. 
Educated at the Haddingtim Grammar School and at Edinburgh 
Univ«rrity, where he studied medicine and graduated in 1832, 
Snfiles tried, unsuccessfully, to practise in his native village 
among 3000 healthy Scotsmen and in competition with seven 
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oth« doctors. He added to his income by lecturii^ on chemistry 
and by writing for the press, and, finallj^ abandoning the mcdic^ 
profession, he confined himself to journalism, and from 1838 
till 1844 edited the weekly Lteds Times., Though he gave up 
regular journalism in 1844, he continued to be a frequent con¬ 
tributor to periodicals. From 1845 till 1854 he was secretary of 
the Leeds and Thirsk railway, and from 1854 till i866 of the South 
Eastern railway. During Ws residence in Leeds lie had oppor¬ 
tunities of studying the cliaracters of the remarkable men whose 
biographies he afterwards wrote. Here he came in contact with 
George Stephenson, whose Life by him, published in 1857, 
pass^ through five editions in its first year and was the precursor 
of a scries of biographies of leaders in the world of mdustiy, 
such as Lives of the Engineers (3 vols., 1861-1862), Industrial 
Biography (1863), James Brindley and the Early Engineers (1864!, 
Lives of Boulton and Watt (1865), Life of Thomas Telford (1867), 
J'he Life of a Scotch Naturalist (Thomas Edward) (1876), Robert 
Dick (1878), George Moore (1878), Men of Invention and Industry 
(1884), Life and Labour (1887), A Publisher and his Friends 
(a liistory of the house of John Murray) (1891), Jasmin (1891), 
Josiadi Wedgieood (1894). In 1859 had appeared his most success¬ 
ful book, .Self-Help, a volume of popular ethics; 20,000 copies 
wcare sold tlie first year, and by 1889 the sales had reached 
150,000 copies, wliile the book had been translated into 17 
languages, its success suggested otliers of similar purpose, 
like Character (1871), Thrift (1875), D^y (1880). Smiles also 
published two works dealing with the history of the Huguenots 
and a History of Ireland. His works arc not only admirable 
for their simple and yet forcible style, but for the many useful 
and practice lessons which they enforce. Wholesome and 
stimulating, their whole tendency is to inculcate sound principles 
of life and the building up of manly and uptight character. 
Dr Smiles was made hon. LL,D. of Edinburgh University in 
1878, and in 1897 received from the king of S^ia the Cross of 
Knight Commander of the Order of St Sava. He died in Kensing¬ 
ton m his ninety-second year, on the i6th of April 1904. 

His Autobiography was edited (1905) by X. Maokay. 

SMILUE, JAMES DAVID (1833-1909), American artist, was 
born in New York City on the i6th of January 1833. His 
father, James Smillie (1807-1885), a Scottish engraver, emigrated 
to New York in 1829, was elected to the National Academy of 
Design in 1851, did much, with his brother William Gumming 
(1813-1908), to develop the engraving of bank-notes, and was an 
excellent landscape-engraver. The son studied with him and 
in the National Academy of Desi^; engraved on steel vignettes 
for bank-notes and some illustrations, notably F. 0 . C. Darley’s 
pictures for Cooper’s novels; was elected an associate of the 
National Academy in 1865—the year after he first began painting 
—and an academician in 1876; and was a founder (1866) of the 
American Water Color Society, of which he was treasurer in 
1866-1873 and president in 1873-1878, and of the New York 
Etching Qub. Among hi; paintings, in oils, are “Evening 
among the Sierras ’’ (1876) and “ The Oifis of Normandy ’’ 
(1885), and in wat J colour, “ A Scrub Race ” (1876) and “ The 
Passing Herd” (1888). He wrote and illustrated the article 
on the Yosemite in Pictitresque America. He died on the 14th 
of September 190;. His brother, Gbokox Hknky Smilub 
( 1840- ), studied under his father and imder James IL Hart, 

became a member of the National Academy of Design in 1882, 
and, like his brother, painted both in oils and in water ctfiour. 

' His favourite subjects were scenes along the New England coast. 
In i88z he married NmiE Skeuion Jacsbs (b. 1854), a 
painter'of jMtrr pictures in oils and water colmir. 

• SMIRKB, ROBERT English painter, was bom at 

Wigton new Carlisle in 175a. In his thii^nth year he was 
apprenticed in London ndth>an heraldic painter, and .at the age 
of twenty he begw to study in the schools of the Royal Academy, 
to whose exhibition he contributed Jni 1786 a “ Narcissus ” and 
a “ Sabrina,” which were followed by many works, usually small 
in sise, illustrative of the English poets, especially Thomson. 
In 1791 Smirke was elected an associate of the Royal Academy, 
and two years latw a foil :nwiab«r« In 1814 he was nominated 


keep« to the Academy, but'the king refused to sanction the 
appointment on account of the artist’s revolutionary opinions. He 
was engaged upon the Shakespeare gallery, for which he painted 
“Katharina and Petruchio,” “Prince Henry and Falstafi” 
and other subjects. He also executed many clever and popular 
book-illustrations. His works, which are frequently humorous, 
are pleasing and graceful, accomplished in draughtsmanslup and 
handled with considerable spirit. He died in London on the slh 
of January 1845. 

SMITH, ADAM (1723-1790), English economist, was the only 
child of Adam Smith, comptroller of the customs at Kirkcaldy 
in Fifesliire, Scotland, and of Margaret Douglas, daughter of Mr 
Douglas of Strathendry, near Leslie. He was born at Kirkcaldy 
on the 5th of June 1723, some months after the death of his 
father. When he was three years old he was taken on a visit 
to his uncle at Strathendry, and when playing alone was carried 
off by a party of “ tinkers.” He was at once missed, and the 
v^ants pursued and overtaken in Leslie wood. He received 
his early education in the school of Kirkcaldy under David 
Miller, amongst whose pupils were many who were afterwards 
distinguished men. Smith showed great fondness for books and 
remarkable powers of memory ; and he was popular among his 
schoolfellows. He was sent in 1737 to the university of Glasgow, 
where he attended the lectures of Dr Hutcheson; and in 1740 
he went to Balliol Cbllege, Oxford, as exhibitioner on Snell’s 
foundation. He remained at that university for seven years. 
At Glasgow his favourite studies had been mathematics and 
natural philosophy ; but at Oxford he appears to have devoted 
himself almost entirely to moral and political science and to 
ancient and modern languages. He also lalxiured to improve 
his Engli.sh style by translation, particularly from the French. 
After his return to Kirkaddy he resided there two years 
with his mother, continuing his studies, not having yet 
adopted any plan for his future life. In 1748 he removed to 
Edinburgh, and there, under the patronage of Lord Karnes, gave 
lectures on rhetoric and belles-lettres. About this time began 
his acquaintance with David Hume, which afterwards ripened 
into friendship. In 1751 he was elected professor of logic at 
Gla-sgow, and in 175a was transferred to the chair of moral 
philosophy, which had become vacant by the death of Thomas 
Craigie, the successor of Hutcheson. This position he occupied 
for nearly twelve years, which he loi^ afterwards declared to 
have been “ by far the most useful, and therefore by far the 
happiest and most honourable period of his life.” His course of 
lectures was divided into four parts—(i) natural theolo^; 
(2) ethics; (3) a treatment of that branch of morality which 
relates to justice, a subject which he handled historically after 
the manner of Montesquieu; (4) n study of those political 
regulations which arc founded, not upon the principle of justice, 
but that of expediency, and which arc calculated to increase tlw 
riches, the power and the prosperity of a state. Under this 
view he conridered the pehtical institutions relating to com¬ 
merce, to finances, to eccSesiastioal and military establisfonents. 
He first appeared as an author by contributii^ two articles to 
the Edinburgh Review (an earlier journal tl^ the present, 
which was commenced in 1755, but of which only two numbers '■ 
were published),—one on Johnson’s Dictionary and the other a 
letter to the editors on the state of literature in Hie different 
countries of Europe. In 1759 appeared his Theory of Moral 
Sentiments, embodying the second portion of his university 
course, to which was sdded in the and edition an appendix with 
the title, “Considerations concerning the first Forination of 
Languages.” After the publication of thb work hk ethical 
doctrines occupied teas space m his lectures, and a larger develop- 
ment wai givenito the sukqects jurisprudence and politiccJ 
economy. Stewart gives us to understand that he had, as early 
as 1752, adopted tlM liberal views oToemmo-cial poliej* whidh 
he afterarards preached; and this we should have been in¬ 
clined to believa independently from the foot that such views 

* These two numbers were reprinted in 1818. Smith’s letter to the 
editors is specialiy interesting {ot its aecotmt of -the EncytdopMie and 
its criticism of Rousseau’s pictures of savage life. 
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were {nopounded in that year in the Political Discourses 0! 
Hume. 

In 1762 the senatus academicus of Glasgow conferred on him 
the honorary degree of doctor of laws. In 1763 he was invited 
to take charge of the young duke of Buccleucb on his travels. He 
accepted, and resigned his professorship. He went abroad with 
his pupil in February 1764 ; they remained only a few days at 
Pans and then settled at Toulouse, at that time the seat of a 
parleraent, where they spent eighteen months in the best society 
of the place, afterwards making a tour in the south of Fr^ce and 
passing two months at Geneva. Returning to Paris about 
Christmas of 1765, they remained there till the October of the 
following year. Smith at this tune lived in the society of Quesnay, 
Turgot, d’Alembert, Morellet, Helvilius, Marmontel and tite duke 
de U Rochefoucauld. His regard for the young nobleman * 
last named dictated the omission in the later editions of his 
Moral Seniimetiis of the name of the celebrated ancestor of the 
duke, whom he had associated with l^deville as author of one 
of the “ licentious systems ” reviewed in the seventh part of that 
work. Smitli was much influenced by his contact with the 
members of the physiocratic .school, especially with its chief, 
tliough Dupont dc Nemours probably goes too far in speaking of 
Smith and himself as having been “ con-disciples chez M. 
Quesnay.” Smith afterwards described Quesnuy as a man “ of 
the greatest modesty and simplicity,” and declared his system 
of political economy to be, “ with all its imperfectiorui, the nearest 
approximation to truth that had yet been published on the 
principles of that science.” In October 1766 tutor and pupil 
returned home, and they ever afterwards retained strong feelir^s 
of mutual cst^m. For the next ten years Smith lived with 
his raotlier at Kirkcaldy, only paying occasional visits to Edin¬ 
burgh and London ; he was engaged in close study during most 
of this time. He describes himself to Hume during this period 
as being extremely haj^y. He was occupied on his Inquiry 
into the Nature and Causes of the Wealth of Nations, •wUcXi there is 
some reason for believing he had begun at Toulouse. That great 
work appeared in 1776.** After its publication, and only a few 
months before his own death, Hume wrote to congratidate his 
friend— “Eugel belle/ dear Mr Smith, 1 am much pleased with 
your performance, and the perusal of it has taken me from 
a state of great anxiety. It was a work of so much expectation, 
by yourself, by your friends, and by the public, that I trembled 
for its appearance, but am now much relieved. Not but that 
tlwj reading of it necessarily requires so much attention, and the 
public is disposed to give so littk, that I shall still doubt for some 
time of its being at first very popular, but it has depth, and 
solidity, and acuteness, and is .so much illusttated by curious facts 
that it must at last attract the public attention.” Smith attended 
Hume during a part of his last illness, and soon after the death of 
the philosopher there was published, alon^ with hb autobiography, 
a letter from Smith to W. Strahap (Smith’s publisher) in which 
he gave an apepunt of the closing scenes of his fripnd’s Ufs wd 
expressed warm admiration for his character. This letter excited 
some rancour among the theologians, and Dr George Horne, 
afterwards bishop of Norwich, published ip 1777 A Letter to 
Adam Smith on thq. Life, Deqih and Philosophy of kis Fnetti 
David Hume, by one of the people called Christians, But Smith 
took no notice of this effusion." He was also attacked by Arch- 


> I'he duke undertook a transfatioa of the Theory, of Mmol Senh^ 
merits, but the Abb 6 Blavet’s version api^ared (i 774 ) before .to was 
completed and he then relinquished toe design, .to earto Rencb 
translation had been published (1764) “ud^r the title Metaphyssim 
de I'dme-, and there u a bter one—the best—by toe marqws de 
Condorc^ .(1708, and ed., 1830). ... . , -.u t? v 

« J. E. Thorold,Rogers pubUshed m.Um.Aeaiemy, a8to.F«bn»acy 
1883, a letter of. Smito to William Bnlteney, writtw m 1778, from 
which he thouBht.it probable, that the work, lay . ^ewaed. and 
nnalter«li"m.toeautoor'«,d»8kfotiottr,years. Aiiiad««^uiioo 
acems to.follow from* letter of jHwae.in.Hurton s late, u. 4M. 

» A story was told by Sir Walter Scott, and is also wlntad ln toe 
Bdinburth Bemeta, ofaa " nniortunate rencontre, or^goutof toe 
pubUoatton of toe i«me letter, between Smith and Ut Johneon, 
during toevisitof toe latter to Glasgow, The same atory la given in 
a note in .waborforce'e Dormpmdmce, toe scene bemg.af^what 
vaguply loid ja.'* SentJandi’L mt itjoaonot bfl.tt»a;, Jot Johnson 


bislftp W. Magee (1766-1831) for the omission in subsequent 
editions of a passaf^ of,the Moral Sentiments which that ^late 
had cited with high commendation as among tte ablest illustra¬ 
tions of the doctrine of the atonement. Smith had omitted 
the paragraph in question (an omission which had e-scaped notice 
for twenty years) on tlie ground ttot it was unnecessary and mis¬ 
placed ; but Magee suspected him of having been influenced 
by deeper reasons. 

The greater part of the two years which followed the publica¬ 
tion of the Wealth of Nations Smith .spent m London, enjoying the 
society of eminent persons, amongst whom were Gibbon, Burke, 
Reynolds and Topham Beauderk. In 1778 he was appointed, 
through the influence of the duke of Buccleuch, one of the cora- 
missioners of customs in Scotland, and in consequence of this 
fixed his residence at Edinburgh. His motlier, now in extreme 
old age, lived with him, as did too his cousin. Miss Jane Douglas, 
who superintended his household. Much of his now ample in¬ 
come is beUeved to have been spent in secret chanties, and he 
kept a simple table at which, “ without the formality of an 
invitation, he was always happy to receive his friends.” “ His 
Sunday suppers,” says M'Culloch, “were long celebrated at 
Edinburgh.” One of his favourite places of resort in these years 
was a club of which Dr Hutton, Eh Black, Dr Adam Ferguson, 
j ohn Qcrk the naval tactician, Robert Adorn the arohi^, as well 
as Smith himself, were origin^ members, and to which Dugald 
Stewart, Professor Playfair and other eminent men wffie after¬ 
wards admitted. Another source of enjoyment was his small but 
excellent library; it is still preserved in his family.* In 1787 he 
was elected lord rector of the university of Glasgow, an honour 
which he received with “ heartfelt joy.” If we can behevc a note 
in Wilberforoe’s Correspondence, he viated London in the spring of 
tlie same year, and was introduced by Dundas " to Pitt, Wilber- 
foroe and others. From the death of his mother in i. 784 > that 
of Miss Douglas in 1788, his health declined, and after a painful 
illness he died on the 17th of July 1790. 

Before his decease Smith directed that ail his manuscripts except 
a few selected e.ssays should be destroyed, and they were accorduigly 
committed to the flames. Of toe pieces preserved by his desire the 
most valuable is his tract on toe history of astronomy, which he 
himself described as a " fragment of a great work " ; it was doubtless 
a portion of the " connected history of toe liberal scionccs and 
elegant arts " which, we are told, he had projected in early life. 
Among the papers destroyed were probably, as Stewart suggests, 
the lectures on natural religion and jurisprudence whteh formed 
part of his course at Glasgow, and iuso the lectures on rhetoric 
which he delivered at Edinburgh in 1748. To toe latter Hugh Blair 
seems to refer when, in his work on Rhetoric and Belles-Lettres (178M, 
he acknowledges his obligations to a manuscript treatise on rhetoric 
by Smith, part of which its author liad shown to him many years 
before, and which he hoped, that Smith would give to the pnblic. 
Smith had promised at toe end of his Theory oj Moral SerUiirients 
a treatise on jurisprudence from tfie historical pOTt of view. 

As a moral philosopher Smito cannot be said to have won much 
acceptance for his fundamental doctrine. 'This doctrine is that all 
our moral sentiments arise from sympathy, that is, from the principle 
of qur nature " which lea 4 & us to enter mto the aituatiqns of other 
men and to partake with them in toe passions wbieh tt^ose situations 
have, a tentfency to ejccite." Our direct synrpathy wi^ the agent 
in the circumstances in which he is placed mves rise, acirording to 
this view, .to our notton of the propsMy of bia.actioiu whilst .our 
indirect, ayafflajihy with totste wbpto his aptiops hatje pweflted or 
injured gives rise to our. npriops of merit ynd (Ipmeril.iu^wl agent 
himself.^It seems justly allegeid against th^s system ,by. Dr Thomas 
Brown that " the moral senfitnenS, the origin of whieh it aeeribes 
to our.scoondary ieeUnmofmeiasympathv, are assbmed as previously 
exiating in the. toto wmob rirn wiftnidam faeJinw 

are said jo he iii unlron." A second .qbjectron arg^i.^'W?" 
less justice, agamst thy toeot^' la, thajt it falls to acCoim* tot the 


made bis tour ip X773, whiltt Hunui's death did .not take place till 
1776. Smith se«n»» airtute hove Jpl«»aM»>.iP Stattand at ;ail. 
It appears, however,, from ;BpswenB. 4 Mf,,ttaqe,r April 

i778,toat lohnasm had oq one. occasipn quarrelled wth tonith at 
Sttshan’s io^, abpar8ntit in. LoriJten; it at cl^ toat the 
.'t nulpdky alterodtibB ^ at .SttihaaM tontthave eacunsd.in or 
*7631 apdicQuld have had swthing to, dhadthtoe Ipttofi PB 

‘ Ci^ofue of ihq Library of Adam Smithy stated ,wfth, notes 
and iilfroduction, by Jairiet Sonar (1894). , , ' , , 

• An intmestittg letter Of Smith to Dundas (rat Novembersyygjoil 
free ttiidofeeltoktod iaioisit^ Fm- jHswKk.NiOem 
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authoritative characterwhich is felt to be inherent in our sense ol^right 
and wrong—for what Butler calls tlie " supremacy o£ conscience." 

It is on the Wealth oi Nations that Smith’s fame rests. But 
it must at once be said that it is plainly contrary to fact to 
represent him, as some have done, as thd creator of political 
economy. The subject of social wealth had always m some 
degree, and increasingly in recent times, engaged the attention of 
philosophic minds. The study had even indisputably assumed 
a systematic character, and, from being an a.ssemblage of frag¬ 
mentary disquisitions on particular questions of nation^ interest, 
had taken the form, notably in Turgot's Rifiexians, of an organ¬ 
ized body of doctrine. The truth is that Smith took up the 
science when it was already considerably advanced; and it was 
this very circumstance which enabled him, by the production 
of a classical treatise, to render must of his predecessors obsolete. 

Even those who do not fall into the error of making Smith the 
creator of the science, often separate him too broadly from 
Quesnay and his followers, and represent the history of modern 
economics as consisting of the successive rise and reign of three 
doctrines—the mercantile, the physiocratic and the Smithian. 
The last two are, it is true, at variance in some even important 
respects. But it is evident, and Smith himself felt, that theii' 
agreements were much more fundamental than their differences; 
and, if we regard them as historical forces, they must be con¬ 
sidered as working towards identical ends. They both urged 
society towards the abolition of the previously prevailing in¬ 
dustrial policy of European governments ; and their arguments 
against that policy rested essentially on the same grounds. 

The history of economic opinion in modem times, down to the 
third decade of the igth century, is, in fact, strictly bipartite. 
The first stage is filled with the mercantile system, which was 
rather a practical policy than a speculative doctrine, and which 
came into existence as the spontaneous growth of social condi¬ 
tions acting on minds not trained to scientific habits. The 
second stage is occupied with the gradual rise and ultimate 
ascendancy of another system founded on the idea of the right 
of the individual to an unimpeded sphere for the exercise of his 
economic activity. With the latter, which is best designated as 
the “ system of natural liberty,” we ought to associate the 
memory of the physiocrats as well as that of Smith, without, 
however, maintaining their services to have been equal to his. 

The teaching of political economy was associated in the 
Scottish universities with that of moral philosophy. Smith 
conceived the entire subject he had to treat in his public lectures 
as divisible into four heads, the first of which was natural theo¬ 
logy, the second ethics, the third jurisprudence; whilst in the 
fourth “ he examined those political regulations which are 
founded upon expediency, and which are calculated to increase 
the riches, the power, and tiie prosperity of a state.” The last 
two branches of inquiry are regarded as forming but a single 
body of doctrine in the well-known passage of the Theory of 
Moral Sentiments in which the author promises to give in another 
discourse “ an account of the general principles of law and 
government, and of the different revolutions they have undergone 
in the different ages and periods of society, not only in what 
concerns justice, but in what concerns police, revenue and arms, 
and whatever else is the subject of law.” This shows how little 
it was Smith’s habit to sejmrate (except provisionally), in his 
conceptions or his researches, the economic phenomena of 
society from all the rest.' The words above quoted have, indeed, 
been not unjustly described as containing “an anticipation, 
wonderful for hb period, of general sociology.” 

There has been mut^ discussion on the question—What 
is the scientific method followed by Smith in hk great work ? 
By some it is considered to have been purely deductive, a view 
which Buckle has perhaps carried to the greatest extreme. 
He asserts that in Scotland the inductive method was unknown, 
and that although Smith spent some of the most important 
years of his youth in England, where the mductive method was 
supreme, he yet adopted the deductive method because it was 
habitually followed in Scotland. That the inductive spirit 
exercised no influence on Scottish philosophers is certainly not 
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true; Montesquieu, whose method is essentially inductive, was 
in Smith’s time closely studied by Smith’s fellow-countrymen. 
What may justly be said of Smith is that the deductive bent 
was not the predominant character of his mind, nor did his great 
excellence lie in the “ dialectic skill ” which Buckle ascribes 
to him. What strikes us most in his book is his wide and keen 
observation of social facts, and his perpetual tendency to dwell 
on these and elicit their significance, instead of drawing conclu¬ 
sions from abstract principles by elaborate chains of reasoning. 

That Smith does, however, largely employ the deductive 
method is certain; and that method is legitimate when the 
premises from which the deduction sets out are known universal 
facts of human nature and properties of external objects. 
But there is another species of deduction which, as Cliffe 
Leslie has shown, seriously tainted the philosophy of Smith—in 
wliich the premises are not facts ascertained by observation, 
but the a priori assumptions which we found in the phy.siocrats. 
In his view’. Nature has made provision for social wellbeing by 
the principle of the human constitution which prompts every 
man to better his condition: the individual aims only at his 
private gain, but is “ led by an invisible hand ” to promote 
the public good; human institutions, by interfering with this 
principle in the name of the public interest, defeat their own 
end ; but, when ail systems of preference or restraint are taken 
away, “ the obvious _and simple sy.stem of natural liberty 
establishes itself of its own accord.” This theory is, of course, 
not explicitly presented by Smith as a foundation of his economic 
doctrines, but it is really the secret substratum on which they 
rest. Yet, whilst such latent postulates warped his view of things, 
they did not entirely determine his method. His native bent 
towards the study of things as they are preserved him from 
extravagances into which many of his followers have fallen. 
But besides this, as Leslie has pointed out, the influence of 
Montesquieu tended to counterbalance the theoretic prepos- 
: sessions produced by the doctrine of the jus naturae. We 
are even informed that Smitli himself in his later years was 
occupied in preparing a commentary on the Esprit des bis. He 
was thus affected by two different and incongruous systems of 
thought - one setting out from an imaginary code of nature 
‘ intended for the benefit of man, and leading to an optimistic 
view of the economic constitution founded on enlightened self- 
interest ; the other following inductive processes, and seeking 
to explain the several states m which human societies arc found 
existing, as results of circumstances or institutions which have 
been in actual operation. And we find accordingly in his great 
work a combination of inductive inquiry with a priori specu¬ 
lation founded on the “ Nature ” hypothesis. 

Some have represented Smith’s work as of so loose a texture 
and so defective in arrangement that it may be justly described 
as consisting of a series of monographs. But this is certainly an 
exaggeration. The book, it is true, is not framed on a rigid 
mould, nor is there any parade of systematic divisions and 
subdivisions. But, as a body of exposition, it has the real 
unity which results from a mode of thinking homogeneous 
throughout and the general absence of such contradictions 
as would arise from an imperfect digestion of the subject. 

Smith sets out from the thought that the annual labour of a nation 
is the source from which it derives its supply of the necessaries and 
conveniences of life. He does not of course contemplate labour as the 
onty f^tor in production; but it has been supposed that by empha¬ 
sizing it at the outset he at once strikes tho note oi difference between 
himself on the one hand, and both the mercantilists and the physiocrats 
on tho other. Tho improvement in the productiveness of labour 
depends largely on its division; and he proceeds accordingly to give 
his unrivalled exposition of that principle, of the grounds on which it 
rests, and of its greater applicability to manufactures than to agri¬ 
culture, in consequence of which the latter relatively lags behind in 
the course of economic development. The origin of the division of 
labour he finds in the propensity of human nature “ to truck, barter 
or exchange one thing tor another." *He shows that a certain 
accumulation of capital is a condition precedent of this division, and 
that the degree to which it can be carried is dependent on the extent 
of the market. When the division of labour has been established, 
each member of the society must have recourse to the otihart for the 
supply of most of his wants; a medium of exchange is thus found to 
be necessary, and money comes into use. The exchange of goods 
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itiaMi aatbfiiQm vt igiunst jMcwy kvm hse to the tunUm at value. 
^: woed has pm meaMug*—tout td utility, and that «f pnrohaeing 
lower; the one may be called value in .nee, the other vidue ia exo 
hange. llenly mentioning the fonner, Smith goM on to atudyithe 
Mitet. vWhat.'he atks, kthe meanire of value I, what lagnlateii the 
mount,‘ 0 l one thing which will be given Jor another ,2 hnbour,” 
imithanswem," is toe real measure oi the exchaagnable value of all 
•nunodities." " Equal quantities of labour atoll tiawsand places, 
m of equal value to the labourer." " Labour aloae, therefore, never 
aijying in its own value, ia aloue the ultimate and real standard by 
nhich toe value of all commodities can at . all times and places m 
S timated and compared. It ia toeir real price; money is their 
lomiual .furice only. i ' Honey, however, is m men’s actual traas* 
ctimistM'measureDf.valuc,asweUa 8 thevebicleof«xchaage‘; and 
heprecious metals are best suited for this function, as varymg httie 
u toeir own vahM for periods of moderate length i for distant times, 
orn.is a better standard of comparison. In relation to toe earliest 
QCial stage, we need oonsidet nothing but the amount of . labour 
mployed 'in the production of an article as detennining its cx> 
lu^e value: but in more advanced periods price is complex, and 
onsists in. the most general case of three elmnents—^wages, profit 
Ad rent. Wages ate the reward of labour. Profit arises as soon as 
tock, being accumulated in the hands of one person, is emphrjied 
>y him in setting others to work, aad supplying toem with matenab 
iM subsistence, in ocder to make a gam by what they produce, 
lent arises as soouiasthe land of a country has all become private 
iroperty; toe landloods, like all other men, love to reap when they 

lever so«^, and-demand a rent even for m natural ^oduce." In 
ivery improved society, then, these three elements enter more or bm 
uto toe price of the mr; greater part of oonunodities. Then to in 
very socie^ or neighbourhood, an ordiaacy or average rate of wagM 
ad nofit in every different employment of labour and stock, regu- 
ated by principles to be explained hereafter, as also aa ordiiiary or 
.verage.irdie of nnt. These may be called the natural rates at the 
ime when and the place where they prevail; and the natural price of 
I commodity is wlmt ia sufficient to pay for toe rent of the land, toe 
vages of the labour, and toe profit or toe stock necessary tor bringing 
he commodity to market. The market price may rise above or iau 
lelow the amount so fixed, being determined by the proportion 
letween the quantity breuglit to market and toe dmnand of those 
vbo ore wilhng to pay the natural price. Towards the natural 
>rice as a .centre the market-price, regulated by competition, con- 
itantly gravitates. Some commodities, however, are subject to 
i monody of production, whetiier from toe ^uliarities of a 
ocality or from legal priyilege ; toeir .price is always toe highest 
hat Gan.be got; too natunu price of other commodities is the 
uv.fest which can. 1 m tiUcen for. any length, of time together. The 
;bree component parts or factors of price vary with the circum- 
tances of the society. The/rate of wages is determined a " die- 
lute " or .struggle Or opposite toterests between the employer and. 
he worknun. A minimum rate is fixed by toe -oonditioa that tiMy 
nust be at least sufficient to enable a man .and his wife to m a inta i n 
hemselves and. in general, bnng .up a family- The.mccees above 
his will depena on toe circumstances of tlie country, and toe oon- 
lequent demand for labour—wages being tush when.natitonal wealth 
s mcreasing.iJknyi wiben it is declining, The same circumstsAOM 
letermioe the variatimi of profits, but in an opposite direction; tits 
acresse otstocki- whito raises, wages, tending to lower mofit tbroafffi. 
he mutual competition of capitalists. " The whole of toe advanta^ 
ind disadvtAtnges.af-toe.'diaeient emplovments at labour and stock 
aust, iit.tbe aanw neighbourhood, be eitoer.petfectiy equal or con- 
inuMly ;te)Mliag to equality "; if one.had greatiy the advtmtage ovm' 
he otomi Pec^ would crowd into it, and toe bvet would soon be 
eetomdj pecuniary wages and profits are ivery difiereat in 
UgWentomploymmits—either irom certain otrcumstanoes aSecting 
he empkiymeats,. .which.recommeAd or disparage them in men's, 
lotionsv or fresa national-policy. " which nowberedeaves -things at 
lertoti:liberty-'' .Hen foUowe Smith'e admirable expcsitinn of the 
wusee I whltof produce the inequalities ia wages and profits just 
vfenrrf to, a iMweage affording ample avidence of his hanits of nice 
ibomyatim m toe meaobviotts timta to human .natiita; and also; of 
hh iqiiemtioriilMito''<ti titeee aad of ooctol tostituttons on -economic 
Ea^.- ,TAo«enttifla«iltu>otonext>to betcnsiderediUa thelaatof toe 

oovlf^^.to.tah^'but tow^t the^k& ean afford 
boglWi.v>"ito»h|iMrt« oniyof titopritoucecif landicaa oommimly .be 
tomiiM tot-monicto of-iwW^ to..sufficient-to.. 

reptomAMetook wliHfa most bo oa^qyed to .bringtogititoia tiuther, 
t 9 gi^.wtoh toe uadtoary profits. If the ordinary price is more than 
tWn^t^euriptoaPi^'wfUnatnraUy gototharsntoftheland. Ifitto. 
i0t'maM,,itMiu|ih toe commodity may be .bnmgbt to-martort, it«an 
iSeidiM teeth to toe toi te tor d. whstoertoe price ihtpt to not piere. 
hmendsoit-tlwdimand.’'. . Bent, toeretotojowtew'totetoe^^prioeofi 
ix»tnefiittoeto«idlfbrentimy wagei iitoLnrfistS; . .High or low 

wagerandptefitpretiMcausee of high or low price; high or low. rent 
__, .... .... . 1 — 

'Mkiti'iWffiMS'uad -pwfttsi‘asi'tiie)r'an.toe> wlitweiitil ofupetoe, late 
atod'too-iMaHtiMeami efitoMine{>'-and;to»."totoe>gttoh'.-atiftoe| at 
Bvtoyiielvfitoed'' sMUtyv'fwia-whoaO'-semitBBet’ttet'i'Of .eveey'iaaur 
oteer to oltiiMtely derived, ate toe landiOBltoi tiUDtobetoeei aeto tim 


capitejtois. Theielationoftoe toteiestsofthese threeetoiaestothoae 
of society at large to different. The interest of the tondlord always 
coincides with the genegal interest: whatever promotes or obstructs 
the one has the same effect on -tire other. So also does that of the 
labourer J when the wealth of the nation to progressiva, hto wages 
are high; they, are low when it is stationary or retrogressive. " Toe 
interest of the third order has not tiio same connexioa with tbs 
general interest of the society as that of toe other two; ... it to 
aton^ in some respects different from and opposite to that of the 
put^." 

. The subject of the second book is " the nature, accumutotioo 
and ImjDOvemant of stock." A man's whole stock consists of two 
portions—tiiltt which is reserved for his immediate consumption, 
and tbit which is employed so as to yield a rcveoue to its owner. 
This totter; which is his capital/' is divisible into the tvro classes 
of “ fixed " and " citculating.” The first ia such as yielda a profit 
without paasing into other hands. The second consists of such 
goods, raised, manufactured or purcha.<<ed, as are rold for a profit 
and-rrplaeed hy other goods; tois sort of capital is therefore con- 
atimtly going aom and returning to toe hands of its owner. The 
whole-capital of a society falls under the same two heads. Its 
fixed oqntal consists chtofly of (i) machines, (a) buildings which 
are toe means of procuring a revenue, (3) agricultural unprove- 
menti and (4) the acquired aad useful s^olitiro of all members of 
the society (since sometimes known as " personal capital"). Its 
circulating capital is also composed of four ports—^(x) money, (3) 
provisions in the hands of the dealers, (3) materials and . (4) com¬ 
pleted work in toe hands of the manufacturer or merchant Next 
omnes toe distinction of the gross national revenue from the net— 
tils first being the whole produce of the land and labour of a coun^, 
the second what remains after deducting toe expense of ffiouttaining 
the fixed capital of the country and that part of its ciroulating-OMital 
which consi^ of money. Money, " the great wheel of circulation," 
ia alt^ether difierent from the goods whito are circulated by means 
of it: it to a costly instrument by means of which all that each 
individual receives to distributed to him; and the expendituro 
required, first to provide it,- and afterwards .to maintain .it, is a 
deduction from the net levemne of the society. In development of 
this considecation, Smith goes on to explain the gain to the com¬ 
munity arising from the substitution of paper money for (hat com¬ 
posed of the ptecioua metals; and hm oocuts toe remarkalfie 
ulustiationin which the use of gold and silver money is compared to, 
a highway on the ground (hat of paper money to a wagon way 
through toe air. to proceeding to consider toe accnraulation of 
oapitm, he is led to the distinctiou between productive and unpro¬ 
ductive labour—the former being (hat wbito is fixed or realim in 
a particular object or vendible article, toe latter that which to not 
so rctffieed. The former is exemplified in toe labour of the manu¬ 
facturing workman, tire latter in that of toe menial servant. A 
brood line of demarcattoa is tons drawn between toe labour wbkh 
results in commodities or increased value of commodities, and that 
which does no more than render services: the former ia productive, 
the latter unproductive. " Ihodnctive " to by no means equivalmt 
to " us^ul" 1 the lalxMUH of the magistrate, the soldier, .toe ohui^ 
man, lawyer and physidaa, are, to Smith’s sense, improductive. 
FroductiVe labourers alone are employed out of capital ; unpro- 
ducti-vB labourers, as -well as tieose who do not labour at aU, are all 
matotatoed by revenue. In advancing industrial e om mu n ities> (fM 
portion of aanoal produce set apart as capitad, beam an toccaatoBg 
i proportion to that which is Immediatoljr destined to oonstitutei a; 
revenue, either as rent or m ^ofiit. ParsiaMaiy is (he eource at (ha- 
incisase of eapi(al; by augmenting the fund devoted to toe mato- 
tenance of productive hands, it puts in motion an. addition^ quantity 
of industry, whito adds to the value of the annual protoKe. What 
is annually saved to as regularly consunwd aa wfaaitja spmt,-but byn- 
difierent set of persons, by productive labourww toetead of idton or; 
uopioductive toboiirem; aad the foimei reproduce wito 'a.pr^t 
the value of their consumption. The .prodigal, encroaching on bto 
capital; dlmtoUhes, as tor as to him lies, the amount of productive 
tobour,.and«o toe wbaltoi of-the country.; nor to this result afiected 
by hto -expendituM betog on honro-made, as dtotinct from tottogn 
commodities.. £v«y prodigal, titmiare, to a public enemy-every 
frugal man a public beaefaoton The only mode of increastog the 
.annualproduce of the toad and labour ikto mcreasetothar the number 
of prodootive tohourers or tito.pcoduotiive powers of those tobourws. 
-Eitoroipnoesa wiUiin.general reqntoe-additional capital, the former, 
to maie^Bi -toe mew: lalipiirars,.;thB-<to(itor. to. provide -improvM 
^nufehtoery eti to towlde Hito employarita intipdoce a more cmnptoto. 
idivtoion oC-hdmar.-, bt>v 4 iHt atoiWtmmhnly ealtod toons of mootoR,. 
^ittoinot reatiy.-tiM moatr, bvtitiw money'n wortihitiiat the bdnaptoK 
wanito} nndtiw leo 4 Mi.«MUy mnignsito towa tiMiri^ to .anwtato' 
pottifln.of.toa,imnual produce of t|>e land ahd.iabour of th«ccto|tintii; 
As the. general catotM-of a oouatiy ia«reaiies,-to also doea 
ticular fortion. dfrto-from whiiffi-thet pbstoiisora trishi to;,(|«i(|».ai 
revenaa iwflhoiit/ibeii^ -titonble. of - eu^ to^ i ^ to 

inorM^rib^ becoase, WMh-theitoorease of ifoptol* "dt MoegltoO 
;gtodi^y,,iwmtand--man‘,;difficolt.'to find lUnutoithwomH^iA 
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profitable method of employing any new capital"—whence jtHles a 
competition between difieieat capitals^ ana a towering of profits, 
which must dlnunuih the price which tan be paid tor l^e use of 
capital, or in other words the rate of interest It was formerly 
wtongly siroposed, and even Locke and Montesquieu did not escape 
this error^ mat the fall in the value of the precious metals consequ^ 
on the duwovery of the American mines was die real cause of the 
general lowering of the rate of interest in Europe. But this view, 
alNady feinted by Hume, is easily seen to be erroneous. " In some 
countries the interest of money has been prohibited by law. But, 
as something can everywhere be made by the use of money, some¬ 
thing ought eve^where to be paid for the use of it," ami will in 
fact be paid for it; and the prohibition will only heif^ten tile evil 
of usury by increasing the risk to the lender. The legu mte abould 
be a very little above the lowest market rate; sober people will then 
be preferred as borrowers to prodigals and projectors^ who at a fattier 
legal rate would have an advantage over them, being alme 'mSing 
to offer that higher rate. 

As to the different employments of capital, die quantity ot •pro- 
ductive labour put in motion by an equal amount varies extimely 
according as that amount is employed—(i) in the improvement of 
lands, mines or fisheries, (2) in manufactures, (3) in whidesale or 
(4) retail trade. In agriculture " Nature labours along with man," 
and not only the capital of the farmer is reproduced with his pro¬ 
fits, but also the rent of the landlord. It is therefore the employi- 
ment of a given capital which is most advantageous to society. 
Next in order come manufactures; then wholesale trade—first the 
home trade, secondly the foreign trade of consumption, last the 
carrying trade. All these employments of capital, however, aie not 
only advantageous, but necess^, and will intiMuce themselves 
in the due degree if left to individual enterprise. 

These first two books contain Smith's general economic scheme; 
and we have stated it as fully as was consistent with the brevity here 
necessary, because from this formulation of doctrine the i^lish 
classical school set out, and round it the discussions of more modern 
times in diSeient countries have in a great measure revolved. 

The critical philosophers oi the 18th century were often destitute 
of the historical spirit, which was no part of the endowment needed 
for iheir principal social ofiice. But some of the most eminent of 
them, espedally in Scotland, showed a marked capacity and pre¬ 
dilection for historical studies. Smith was among the latter; ibu'l 
Knies and others justly remark on the masterly sketches of this 
kind which occur in the WtaUli if Nations. The longest and most 
elaborate of these occupies the third book; it is an account of the 
course followed by the nations of modem Europe in the successive 
develmmient of the several forms of industry, ft afiords a curious 
example of the efiect of doctrinal prepossessions in obscuring the 
results of historical inquiry. Whilst be correctly describes the 
European movement of industry, and explains it as arising out of 
adequate social causes, he yet, in accordance with the absoluta 
principles which tainted his philosophy, protests against it as in¬ 
volving an entice inversion of the " natr^ order of things." first 
amicuiture, then manufactures, lastly foreign commerce; any 
other order than this he considers " unnatural and retrograde." 

The fourth book is principally devoted to the elaborate and ex¬ 
haustive polemic against the mercantile system which finally drove 
it from the firid of science, and has exercised a powerful influence on 
economic legislation, i^en prateciion is now advocated, it is 
commonly on diSerent grounds from those which were in cunent use 
before the time of Smim. He believed that to look for the restora¬ 
tion of freedom of foreiga trade in Great Britain would have been 
" ns absurd as to expect that an Oceana or Ujbopia should be estab¬ 
lished in it." His teaching on the sut^ect is not altogether un¬ 
qualified ; but, on the whole, with resprot to exchanges of every kin^ 
when eebnomio motivas irione enter, his voice is in favour of freedtnn. 
He has regard, however, to poUtlcal as well os economic intansts, 
and on the ground that ‘‘ de»noe is of much more importance than 
(mulence " pnmounces the Navmtion Act to have been " ptihaps 
the wisest of all rite commercial rogulationa of England." WUbt 
Objecting to rite prevmition of the export of wool, be proposes a tax 
on that export as somewhat less inji^us to rite interest of growers 
than rite prohibition, whilst it would " afiord a sufocient advantage " 
to rite domestic over the foreign manufacturer. Uda is, perhaps, bis 
most marked deviation fromrihe rnrour of principle; it was doubtless 
acoDcession to popular opinion wirii a view to an attainable {nactioal 
improvement. The wisdom' et retaliation in order to procure the 
lepOid high duties or prohibitions imposed by foreign govern¬ 
ments dMpends, be says, altoceibet on rite 'liltelibood of ita success in 
efiectiay the object aimed at,out In does not conceal his contempt for 
thepracticew such eiepedienthr the lOatontion of freedom in any 
monufactun, irhen it has grown toconaidemlib daiOnriOns means 
of hi|^ dutiet, thould, be thiitke, 'fhMli motives of humanity, tx 
brou^t'about ewy by degrees aM>tHth dicumtpedtion—though 
the amount of evfi whibh would be cauMdh^riie immediate aboUtion 
ofthe duties l^in ‘Jtla<(Dpinion, commonly emggented. The case in 
wWrii }. K Hfil justmed proteotioa—that, oamely, in which an 
faidWtry well adapted th a country is kept dnum by the acquired 
aattndaacy of foreign praducers~4a lefotved to by Smith; but be 
is dppoaM to the atolssian of this excepriou for teasons which do 
nht appeat to be oedelusivU. He is perhape ecMnely honslstsnt in 


approviM ttiB concession of tempMary mdnopoUea'to'leinhetoitk 
companies undertaking riricy enterprise* "of which the public is 
aft^ards to reap the benefit." ‘ 1: ' > 

Me Is'hss absolutein hit doctrine of govefnufeatal non-interforence 
udten ha comes to consider In his fifto book the " ti^fos of the 
rovereigu or the eommonweatth." He recomsitet«« eomhig withto 
riie Actions wi the state tho erection and of rimee 

public fostittttloilB and puWo Works whiifo, thou^ advuntafeeont'to 
the society, could not re^y, and therefore mod! not be riJwwn npon, 
iadividualS'or small groups of individuals. He (emasits in * just 
historical rolrit that the performance of these funorions requires very 
diifereat degrees of expense in rite difforent p^ods of Society. 
Besides the mstitnrions and works intended for public defence and 
the administration of justice, and thou required dor <faieilHataig'the 
commerce of the society, he considers those neeessary'for'promoring 
the instruction of the people. Ue riiinks the puMm at wge may 
with propriety not only focUitate and encourage, but even Impou 
upon almost the whole body of the people, the aoquisitioil in youth 
of thamost essential elements of education. He suggests asriicniode 
of enforclag this obligation the requirement of submission to a test 
examinatteo " before any one could obtain the freedom in any 
corporation, or be allowed to ut np a trade in any vi^ge or toW 
Oorporate." Similarly, he is of opimon that some probation, even in 
rile' higher and more difocult seiiaices, might be onforcied as a’con- 
(tition of exercising any libeml professhm, or becoming a candidate 
for uy bonoutable offieev The expense of the iustitntiTOs for 
religiaas instruction as well as for general eduOatiou, he holds, may 
without injustice be defrayed out of rile funds of the whole sooieiy, 
though he would apparently prefer that it should be met by the 
voluntary contributions of thow who think they have occasion for 
such education <x instrustiou. 

To sum up, it may'be said that the WriUtk of Nations certainly 
operated powerfully through the harmony of its critical side with the 
tendencies of the half-century which followed its publication to the 
assertion of perscmal freedom and " natural rights." It discredited 
the economic policy of riie past, and promoted the overthrow of 
institutions wmeh had come down from earlier times, but were un¬ 
suited to modem society. Asa theoretic treatment of social economy, 
and therefore as a guide to social reconstruction and practice fo 
future, it is provimmal^ not definitive. But when riie study bflits 
suMoct comes to /be systematised tn tile basis '<d a general sdtiM 
philosophy more ccunplete and durable than Smith'e, no contrilAI- 
lions to that &ial construction will be found so vatualue BS.liiS. 

Buckle has the idea that the two piiaeq^ awtks of Smith, the 
Tkeorv of Moral Seniinumts and the WtaUh of Hwmu, are’mut^ly 
complementary parts of One great sedwma, in which human nature 
is intended to M dealt with as a wbole-.-the former exhibiting the 
operation of the benevolent feelings, the latter at What, bya singidar 
iiomen(datore, 'lna(Iiaiaaible slnoe Borier wrote, he caUs " ‘thepaaslen 
ot selflshnesa." In each division the motive oontamplateil is re¬ 
garded m acting siiigly, without any interference iri the 'opposite 
principiei This iropeatt to be an artificial and misleadiug notion. 
Nsiriier in the pun of Smith's univetBity course mt in riie well- 
known passage at the end Of hhi MoMd Smtimsutr Is fliete' afiylnSica- 
tion of his having ccmceived such a bipartite sriieme; '’I^'oWeet 'Of 
the Wialtk of Natiom it surely fo no sense peyifoolo|d<dd,«s'ismt of 
the Moral StoiHirmits. The purpose of 'the work is to eafhihtt'social 
phenomena, not to demonstrate their source in the mental oonstitir- 
non of the individual. 

The following may be referred to for bfogrB^eal dethtisf 'Hugaid 
Stewart, Biographical Memoir ^ Aim 5 wi<k, originally lead (t ^3) 

' ' /.. - - • to 


before rite Royal Sooiety of 'Edinburgh, and dftmwasdt^l 
Smith's JSiMyr on PhiMophUal Subjects ; ). A. Farrer, AimSfOith 
{tS 8 t) ; R, B. Haldane, Life of Smith 41887), and the Very iitU ahd 
excellent Life bf Adam Swm by joto' Me 416^). t'Addlrioifdl 
particulars are mvmi in Broughoia's Men of Lettm 'aai''‘Seieut»j 
Burton's LifeotSume and AleiianderCarlyle'* AieMfioffaphyif"ma 
some characteristic anecdotes of him wSl be found in Memme’Oflhe- 
Life.and Works of Sir John SineMr (ifiat). ForesmaMurtroB^his 
Tkeorfof Moral'SenH'miMgij see, besides riteWartj M-snedabcWe;'Dr 
T. Brooiii’e Phitosophy ofihe Ifuintml JIffod, leetiK' Bsfhaui Sty^dnr'Tl > 
Maekintosh'sfMsrsffafioH'eM the^btressiofEttUcalPkibet^llpjKBAAiUl ' 


art "Smirii" fo Cweim'ltiid>t}uttamttfofo>JMMfo«iiMlfo rbd'fko-' 
nomie politique t BlH|ki0t<8 ''Bm ii sw » <)« a > WdiN '>(i'fidfo*'*' 
Giade to the Study if PoIttieal Smmif ipkl|.'tw&s>«i»S|t)lildb«i.lW.) 
See also Professor Shi^ NiChblsc^ 'jFrMiMC ed 
which'is a critical Otudy M tM SMUomfoli«rf^tca«*iiutisw;i«ritB 
' ~ refotence'td ttw'Weal'of/'-Afiifo 'SmithT<%m'PiMeaaor'fWi' 


. Asbi^s esai^ in Con^edeUiidStub tmum (ddo!^ on n pmHkal 
Jeonomy"and rite Tariff' Ihetilinn’." ' -See Alto) PtoftiSaor 
Ashley's SSbri CAsMlru mtd Pmsiim fAm fjforiitrvattbcy iffMaW'*' 
jlSgS), ’ '■ 


» Professor' BaNnMS-'CaHB atteptibaASo<!the;intareBtinigifo(;t..ttet 
the prdpesal-ofiaa^oiiportdnty.on ’wool'anil ri»e..jnstifi«a t iaBi of Aj 
tsmpomry motu^y tO'iosnt-ttoakfOoiiMaiiiosrborii appai»for.;tb«' 
firsttime'ia t he Sl Utioc or 1784. ■ ' .I'.i ■ . 


>h Vh'JJuMrU' •■•I T‘<f)lt. 



SMITH,. A. 5 RLil^lTH,! CHiAJlLOTTE 


mTH.'AraEin'itlCHAAD (i8«<-t66o), atitltorsiid 
public enteptaintr, urtts behi At Cheiise^Tj Surrey!, on dieiiuitb of 
May t8i6. He studied AMdicine in Bcra^and W>firBt Xtetaiyi 
effort was an account: otf'hlA'fife there, iwiucb- oppiiated in tlie 
MUritr. HCj^uafiy reiinquidied jtit nteiHtd nsotk for 
literatcue. Ineugb a ' ^tnafist n^ertthAA ia iitetaryfigu^, 
he was one of the most pofhtlai- men Of ini timcy ahda fayeuritC 
humorist in the vein of-humour ffttn'-in'^agutv He .-waS'hne 
of the early contributors to PuMt and Uras atU asrCgolae conttir 
butor to Bentley’s Miscettdk^jf^MMiait pA^lfiSlntiUfdftiCst 
book, The Adventures of Mr Lnlbury, appeared, in 1842; His 
other books <werey Christopher Tstdpole (1848), issued inmohtfaly 
parts, Pottletan's Legacy (r849),and a series of'80*ffiillsd natural 
histories, The Gent, The Ballet Girl, The Idler upon Teuwstnd' 
The Flirt. Albert Smith also wrote extravaganzas aiad adApted' 
some of Qtarles Dickens’s stories for the stagei He founded and 
edited a monthly magazine called The Mm inBie Moon, from 
1847 to 2849. .In 1851 he -ascended Mont Blanc, add the 
after produ.^ at the Egyptian Hall the (ksci^ive'entertain¬ 
ment, which he called “ Mont Blanc,” describi^ the ascent of 
the mountain and the Enriiahman idsmad.- This success was 
fcdlowed by other entertainments lof the kind, among tiwm 
” China.” &nith married in X859 a daughter of Kobeit Keel^, 
the comedian. He died in Fulham, London, on the S3rd -0f 
Mayi86o. Smith received great help from hii brother, Arthttt 
W. W. &nith (1825-1861), who hid also been educmed for 
medicine. He managed the entertainments at -the E^plian 
Hall from 1852 to i860, He also pfamned Charles Ehclmns’s 
readily in 1858, and made arrangemotts for a second eeiies, 
but disd'befcue they were completed. - 
8 Mn% AUiXAMDIR (i830-.i867), Scotthh paat, son Of a 
lacodesigner, was-bom at Kiunamow on the jtst of December 
1830. His parents being too poor to -send him tocollage, he was 
plamd in a factory to fdQow his father’s trade Of a pattern 
designer. His early poems appemed in the Glasgom Cituenj 
in whose editor, James Hedd^ick, he found a sympathiziiig 
and a^acciative friend, -di Life Dramn md (*^3) 

was a worisol promise, mn through sevendleditkms, and gai^ 
Smith the apfxnntmeit of icacetary to Edlnbuigh Ddiveraity 
in 1854. As a poet he was one-ef the leading s^ircseDtatlves 
of wl^t was called the ^^'Spasinndic’^»Sebo<fl) now iaUaa. into 
oblivion. Smith, P. Ji^ai^ and Sydney DbbeU were SAtuieed 
by W. £. Aytoun in. iA FirmSimt » SpasnuHe Trtigaly, 
In the.saau year Sydney Debefi eame to E^burgh, and/iui 
aoquAintanoeshm At once; mraeg im'between ^the 'twOi' tdSich 


an(}liiB}(w?geDerAl D.S.V.i end du^>,ithe ireata- pail of\the 
year was en^loyed m Mnuouri against the Confcdamte geae^ 
Sterling Fxicew. Thence he yw summoned to join forces with 
G.; Hi. Thomas at Nashville, then„thteatened by the adyaace-of 
GenV J, Bu Hood. He bore a conspicuous share m the aownw 
vieteiyiof Nashville sdter u^ich>he commanded thainnh 
Cccpe m the final campaign in the south. Just before tite doso^ 
the war he was breveted brigadka^generaI U.S,A.!fiM; bis servLoa 
at tl^ action of -Tupdo, Mississippi, and maj(H^^eiKral LI.S.A. 
for.NAshville. He resigned hu volunteer comnussiion>in t866 and 
became eokmel of the 7 th U.S. Cavalry, In 1869, however, he 
aesigned »< order to become postmaster of $t Eouis, whwe he 
died on the 30th of January 1897. ; f : : 

SMITH, SHABMB EMORY (1842-1908), American jountafist 
and-.po]i^cal'>leader,.ww bom in Mansfiekl, Connecticut, on! the 
i8th of February 1842. la. 1S49 his family imnoved to Albeny^ 


Smito tuimd his attention to prose; and puUished DrenmOerpij 
Esshyt mitten in ike Ceunh^ (xS 6 $) and Ai'Stumner in Skjui 
His last woih was im experiment in>fictt(m; Alpeii-S»garth 
Hmesholiii^tS^), which ran first torough-iGbM'iffrwitr.'- 
■diedoa-the-sthof Januaiy 1867., - ^ ■".i■ -/i'. v - .n 

- Ameaioir of Smith by'-P. P. AlMOnderiwak prefiiadrto A VdMe 
entitled isuA Zeevia.. ‘ ‘t 1 , ,1. 5 ii 'vi! 

iSMi^B, AEIMIBW 2 IM:XfieM.(x 8 r 5 .« 2 S 97 ); AmpicAd 

ymbetotiai.%iefcR «et]^> Pemisy]vsinia^<aBi<the iSthlof ‘ " 




aothw; tarvi|ee -on ithe soadtrWeit JrOnder And lin Mexico^ >And 
afttniwds ia Imfian- meMUh to Waibihgton! tond Htegou’ tond- 
ttmes,: hecMMegitost yeuteaAnft(in.')f845i capiito toU&n;? and 
ia,ttafr'ikltol2‘ yeoAtonlte.pufbeeAk M ito'tCMl 
'Wto, 'liAiixtonie.'fk lOAIind' If .KflBetoer otondj^ .toiffie' EtohM 
arnyv-rtou toe iiuH'oC-to%><iia-<toitoiei 

UAV,j and to^to|AnhiMmonUttrito'(dltoe'OKtodryto^thewto^ 


Arkansas Bostvond.AoiiMbstoBkl« dhdaitolif!toA)l6tI{.f«^to 
toe!find.'FitosbuK',«aamal|m!' liatkrdi fd^tot^deitibtiitMe' 
XVI.'eorps to -tto fiied}l^hmpeditton!toi 0 iito'M.^fid 3 l^;Ai^ 
reodved, toe., brevet «f tolciMd 'forfbuitototolt At)jtto<abmmf 
Pleaeant KU. 1 In.May 1864 he bccAmeiUpMininUtoiHoqirviSiA^ 


ing Ofliceron tm SU^ of General Jtom F. Ratbbone (ifiiQ-ipor) 
in t8Bt-i862, tautot in tito Albanjr Academy m 1862^1865, and 
was eiftor of the ^Any Excess in 1865-1870 5 |olned the iti^ 
of t^i Albany Journal to . 1870, and was editoi>m*chief of this 
papto from 1876-10 1880. in 1879^1880 he was A regent to the 
Univtodty of'toe Statp to- New York. From 1880 tmtil ha" 
death he was editor and part proprietor of the Fhitodelphia Priss. 
ito'waa acttoe u tt Republican in state and’iAititesal 'fISMto; 
was chahtnon of the ^mmittee on Resolutions to the. New 
Yeark State Republican Conventions toom 187)4 to ix88a(«xcepting: 
1877), tod was presktoit to the convention of-1879; and was A 
dtomate to several National Republican Gontontions, ditotiag 
toUto of'the RepoMcanpktfonns to 1876 and 1896. in ifio^ 
189a. he was United-States minuter to Russia,-and dm^: that 
period had charge to distrtouting among toe Russian familM' 
sufferers more than |ioo,coo in money, and five shipidKls to' 
food. -Be was-poitmaster-general in tto cabinet'of FreddeiuA 
McKtoley And Roosevelt frtm April 189S until January 190a; and- 
didi mudi to develop ton rural bee deUvery system.' He died itt 
Phikdeli^ioii too't'stotoijanuaiy 1968; ' > 

SMITH, CHARLES IHROBSON («8o7yii86a), Ameficto toldioi 

C duated fbdm West Fdnt Acad^y in 1825; and a fewyeors 
S' became an instruetor toette, rising eventual to he c6m« 
fumdont.: ' As a battalion cotmsandeetoie dlStto|ftoSied^IHfiitlf 
At' toe ilferdqan !Whr,'nt Palo Alto, Resaca, Monterey And: 
Chmitouaco. He commanded the Red Rivcr eApeditioit to 1S56,. 
aheheArved UadAr Albert Sidney Jdhnston in Utah (il^y^iS6o);> 
On'toe ontoreok to toe'Civil Warin x86f 'hA acceptM A otonmoi 
etoff'iii hrigBdier.geflictal to Union vOluhteers, arid fouhd himAelf 
oiid6r.t!ie coriUnandto’GnHit;'who had'been- his pupfi afWeto 
pDfato 'This diffietot'ntnation waa made easy - by Sinito'f 
loyalito ’to fiiv yOdtf thief; and toe tod stotoer led tm dtViiktt 
to AAw vtounteers wito'iucoesA AC B 6 rt'!' 0 DMlspi;;!''i-'Hl$:'iipe 
»ipaiienoe;<d%iti^5 andiiiintolfito'-'ehaiatoir'aiade'idta’GraiitM 
mahutay Ifftoeeir^d^^ Hvwtoittipthe'TeiinieisssewithTtoal 
fim toipeditioii, btftAt &vethMh;<Tanessee,iaeC>wito'Aeeriotu 
aeeidaMi: His senior'brigadiariM tos division At toe bactorto 
ShliQ)taad'he<di«d"«ii: Aptoi S5,1862. Th»'ea(ly.'too8e to'Us 
ekreerin'high eordOudid- iteprhied toe tknon uay xrf .cm to its 
bAsh'leadei^'ted^hisliisAnoewee^oadteei mordf(At>eh.'in-dn the 
hA'ltoa6todiw<Miil6hj)itom'toe'Federisb!'pald heavily fortoe 
mm^mence-to'tlMif'nntotoe. Awtontobtodrehiotoithhehad: 
ieiahaadrMAWgiBiieitotoivvl -h..-) -- ‘ 




haen i»€iimdob>«icfilih |to;-'D£Hay -1^49.' -flfae'teft fdhoto'VriWK 
:siih'«u.twei>^waMMeidtoimteA'e^^ rShswanMd'hr^xySi} 
vcAjnnR sl 0 u^^ w^ft'CncDOBiinT «inD wnis a 

EAstln^Gonpa^ :^Ffai^fitwdtofittov^herlBtote 4 i^ 
wfabitoeagbt hlgH|y to herbusiaieM ehililim,mto tsto&H^ 

'her with rani') toDtin 177*4 iftertotteiand-lNr fauMHHtnMlI’Mr 
'thw!toHii^idUm,iThecHn> 8 Mito'*diAdto'r 7 ^ 

' ataed%!ll, and six y«Aa.>ktsr Benjamin Saiath ienrim(»tKiif!l|''‘' 
4 ehbiti€lMette/Smhli^ fint ptibHCaiAAw«As<C2M8>r'StoiiK^^ 
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4 Md «ti»r Esst^t ( 17 ^), dedicated by peMisdon to MfiOkm 
Kaylcy, and {muted at her own expends. |‘or some months Mrs 
South and her family lived in a tumble-down chiteau near Dieppe, 
edtere die produced a translation of Meaum Lesca/ut (1785) and a 
Ema/Mt of Btal Life (1786), borrowed ftofti Les Causet CtUbres. 
On her letum to Engird Mrs Smith carried out a friendly 
Mfwration between herself and her husband, and thenceforward 
dwoted herself to novel writing. Her chief works are:— 
SfHmdike, Or the Orphan of the Castle (1788); Cdestina (1793); 
Deinumd (1793); The CHd Manor House (1793); The Young 
Philosopher (17^); and Conversations itOrolincing Poetry (1804). 
fliie^died at Tilfo^, near Famham, Surrey, on the aStit m 
October 1806. She had twelve children, one of whom, lime! 
^778-1843), rose to the rank of lieutenant-general in the kitay. 
He became K.G.B. m 1833 and from 1833 to 1839 was governor 
of the Windward and L^ard Isiands. 

Charhitte Smith's novels wire highly phtised 'by her contem- 
nocaries and are still noticeatSe for their eaw and grace of style. 
Kayley said that fmmeifoe, considering the eitoation of the antboc, 
yas the most wonderful production he had ever seen, and not 
inferior to any book in Qiat fascinating species of composition 
(ITlCnols, Illuskutions df Literature, 7^). The best account of 
Mrs Smith is by Sir Walter Scott, and is based on material supplM 
h|r her sister, Mrs Dorset, with a detailed criticiaa of her work by 
^^tt (Mmc. Prose Works, 1841, j. 348-359). Q^lotte &^th is 
best remembered by her charming poems for children. 

SHm, OOltVIN (1793-1873), Scottish portinit-painter, was 
bom at Brechin, Scotlwd, in 1795. He studied in London in 
the schoolE of the Royal Academy and worked in NoUdeans’s 
studio. He then p^eeded to Italy, where he executed some 
fine copies from Titian; and at Antwerp he made studies fr^ 
^ works of Rubens. Returning to Scotland in 1837, he settled 
in Bdinbui^, occupying the house and studio which had formerly 
hdonged to Raeburn. Soon he attained a wide practice as a 
portnit-painter, and among his sitters were Lord Jefirey, Henry 
Mackenaie, author of The Man of Feeling, and many of the most 
celebrated Scotsmen of the time. His portrait of Sir ‘Walter 
Soott was so fiopular that he executed some twenty, mplicas 
of it, for seven of which he received fresh sittings.. His worlm are 
disthiguiahfld by excellent draftsmanship, by directness and 
ampkeity of treatmmt, and by well-marked mdividuaitty. He 
die d in-E dinburgh on tiie aist M July 1875. ' 

; MUtH, MDlKJlfD KIRBY (i634-<i893),'Confederate general 
hi the American Civil War, was itiie son of Jose{di Lee Smith 
(177^1846), an American lawyer and soldier, who served with 
cr^ in the war of i8M.and rom to the rank of colonel UiS.A. 
His elder brother, Ephntim Kirby .Smith (1807-1^7), idso a 
a^dkr, feH at Molino del Rey; and Joseph Lee Kirtw Smitii, 
Ephcaim’s eon, who took the Federal aide in -the Civil War, , was 
mortally wounded at the battie of Corinth, having at the age of 
twenty-six attained the rank of brevet-ookmel U«SJ:. Edmund 
Kirby StnitK was bom. at St AugustmOi, Fla., on the i6ik of 
May iSoe^hbd giaduatedat Whst Point in being auigiied 
to the infantry. In ithe Mexican War he was breveted first 
lieutenant, and captain for gallantry at Vera Crux and Ceire 
'Gordo and at Contreras-Chumbusco. He was aasistaat pro¬ 
fessor of laatiiematics at West Point from 1849 to s8^a and 
was later engaged in Jsndiim waEfaiK on theTmas frontier. In 
s86x he attam^ the rank .of najon When Florida eecerfed he 
resigned his armyioommissionandentncd theConfecleratewrvice 
is ik lieutenaat-Qolondr. ( He ty/u made a btigadier-gentgml on 
the 17th of June i86t, and was woiuded at me.faattls.of Bidl 
Ridi (d^A in command Of.(he {^nfedernfefrnxes'm timCliaid^ 
land Gap region ;Kir^ 'Smith' took part in Genenl Brsgg’s 
invatioiielf.l^tudty in the autmmitof r8£o,<and infliotod upon 
the iFedend !£seces a severe defeat at !Ridiinimd, 'Ky., en the 
5oth‘«ftAugiitt$ and wtia pieseife'at itiM battfea.ed Peeiyviile 
wd )iuifmtabacO<(StDne!s ^ver).l Broth Fehnury 1863 to the 
M.pf iheiConfedtmcy he was m oommiad ^ t^ ttane-Mintit- 
Mpitt-dcpartmenVaad was suemssful in midnRg this section of 
thfrCanfedcracjr (isolated from the rest of Vtcksbuig) ‘ 

gaU-nipporting. He ‘inttilujfed a regular igrstem of bfockade- 
lBBnafeg,«nd metand deftaiad tiie Red Rharoatpoditioa imdsri 


General N. P. Banks in 1864. Kiihy Smith and'hit “tiaeps 
surrendered on the a6th of May 1883, being the last armed fonew 
of .tile Confederate states to ^ so. After, the war,, he was from 
r866 to 1868 president of ^ the Atlantic and Pacific Telegm^ 
company, from 1868 to 1870 president of the Western Military 
Academy, from 1870 to ^875 rhancdlor of the oniyersity of 
Noshvdie, and.from 1875 to to death professor of mathnAatics 
at the university of the South, Sewanee, Tennessee. He died at 
Sewanee on the 38th of March 1893. 

BHITH, FRAROU HOPKiKBON (1838- >, American 

autiior, artist and engineer, was bom in Balthnoiie, Maryland, 
on the 83rd of October 1838, a descendant of Francis Hopkinson, 
one of the signers of the Declaration of Independents. He 
became a conteactor in New York City and did much work for 
the Federal govonment, including the stone ioe-breaher at 
Bridgeport, Cokmecticut, the jetties at the mouth of the Con¬ 
necticut river, the foundation for the Bartholdi Statue of Liberty 
in New York Harbour, IheRaceRock L^thouse oft New Lon^n, 
Conn., and many life-saving stations. His vacations Were spent 
ticetdiiBg in the White Mtiuntains, in Cuba, in Mexico, and 
afterwards in Venice, Constantinople and Holland. He pub¬ 
lished various vohimes of travel, ulustxated by himself; they 
include Old Lines in New Black and White (1885); WeIPWom 
Roads (1886); A White Umbrella in Mexico (1^9); Gondola 
Days (1897), and Tho Venice of To-Day (1897). His novels 
tuid tiiort stories are'especially felicitous in their portrayal of 
tile Old South. Among them are: Col. CarUr of CartersviUe 
(1891), i^idi was suocestfuUy ^amatized ; A Day at La Guerre's 
and- aher Days (1891); A Gendeman Vagabond (1895); 3 '*”” 
Grogan (1896); Caleb West, Master-Diver (1898); The Other 
Fellow (1899); The Fortunes of Oliver Mom (t9tfe), .which has 
reminiscences of his artist friends) Col. Carter’s Christmas 
(1904)) Al Close Range (1905) j The Tides op Bamegat (iqo6 ); 
The Veded Lady (1907); The Somanee of urn Old Fashioned 
Gendeman (1907); Peter and Forty Minutes Late mi 

Other Stories {s^}. ' < 1 

tOOXH, GBQBOl (irS^-fS^), British publisher, founder of 
the finfi of Smitii, Elder & Co., was bom in ScotiMd in 1789. 
From Elgm, where he was; appmfeieed to a books^fer, heitiigtated 
to London, where he found emidoyment first with Rivingtons, 
and afterwards witii John llurcay. In i8h6. Smitii and another 
Scot, Alexander Elder, began bueinees at; 158 Fenohundi Street 
as bookseHen and stationers; and in S819 they became pub- 
Htiiers also. It was herethat Gbubce Siara (a) (fSajp^tgoi), the 
most famous member of tfesifiim, was bom on tpe 19A iti.ltocfa 
1834; and in the ,same year the fautinesa was Teinoved to 65 
CornhilL At.'^ age of fooxteen George Smith (a) cmie into the 
business, and in iSi^.he took over the contrd of .the iniMfehing 
de{)artment. i Gb to iatiier’* death in 1846 tire etaponsil^ty 
(d the busmess devolved pritopoBy upon hint, and lander to 
management it increased thirteen, times in twchty years. A 
kto {xnrtfen of-the. business was connected with foreign agencies 
and banking, especially with Indky but this was reUnguished in 
1868 to his partiier Heniy-S^ King, who nowiseparacsdipoin the 
firm, retaining the old premises at Cpnihill, while Skfitit'rtifioved 
the {tublisfaing b(i8inesi,}iow ufidlfetfiii idU itibtfell id<ot5lWllbfloo 
Pkde.! -Forhver tiurty years Smith viiH:th«f(fendatid pttbllislfer 
id Ration, and ilwaswnhhim'tiiab/atisii'yvwfeNitidabublisher. 
In .1855 was started the OverlawS Jmailf a' Vfetidy-^perMiotd Tor 
Bwiian teiKhrs) andthe Hameiitsrd Md&fOolltmmig IndlMV ifews 
fee English'readers;' Co.’wMe*' 4 ^^ works 

]ty'Dttwfo, Rasl^, i'lhaideeray^ Reteft^'and MtiE;tBfow!iiiig, 
Wfikie Collha, MatthewtAmdid, MiferilfattaieauVftiNli fa)^ 
and Mrs .Humphry ViSud. »ln tSfifiiwas-puhiU^ TtoIlbM’s 
■Letsl€lamUAesef-BeaaMyfmirblBUefyoo6yim>ii»^i 'imjidii^ 
i860 tht'finit bf Geomi£iititA[% ti^i(|im<’inteIertilkfo^''MM 
begunydheComfeR^fin^hiilfe.'iwmg tnonthfUbder 

tim;amtettiilp ofiiYlnimxiay. Yhe.iiweObd veittuiie wife-'the 
founding in .(865 Inf tife iPsS MeM GetMte (see^eWiMiteks). 
The thirdanaittoabife|«rtant wnvtb^blfeatfoh bf tife'fh'fd'sh- 
.ary .^ Natibnei Rfegm^y, tiie first yolufee bf whiihl Mut issntil 
in iWSi; fe wai 'caa^leted ia!l9bljHald6^«lum!i^ j *and this 



SMITHi GBOSiGE^SMII^H, GERRIT 


moKumenta^ woric wM l^e CRmtrning effort df«lueceeififl tnlreer. 
Smith Vfu a rich man, not only from his publiriung ttusiness, 
but' oh account of hri large' onmenbip in the minend irater 
ApoUinaris and other ventures. His second son, Alexander 
Murray ^nith, joined the firm in S890, and witii him was associ¬ 
ated in <894 his brother-in-law Reginald J. Smith, who in 1899 
became acting partner. >Oeoige Smith himself di^ at Byflem, 
near W^bridge, on the 6th of Aprd 1901. 

See the memoir (tgoi) of Geoife Smith (s) preflmd to vol. 1. of. 
the supplement to the OicHmary 0/ H-ationM Biography ; raniius- 
CHOcee contributed to the CornhiU Magatim fNov. igoo-Feb. igoi) 
by George Smith: an article by Sir Leslie Stephen in the same 
magazine (lilay tgoi); and the special number of the Comhtll in 
January igte, published on its joth anniversary. 

mrni, OTORGB [“ George Smith of Coalville'’] (1831-1895), 
English philanthropist, was bom near Tunstall, Staffordshire, 
on the i6th of February 1831. His father was a brickraaker, and 
when nine years old George Smith was 'working thirteen hours a 
day in the brickfields. Nevertheless he contrived to obtain some 
educntidn, so that in time he improved his' position, becoming 
manager of a brick and tile worte. In 1857 he discovered, at 
Coalville, Leicesterriiire, valuable seams of clay, and on the 
strength of this discovery organised a large htiek-making business 
there. He advocated l^slation in the interests of brickmakers, 
and in particular called attention to the cruelty suffered in the 
brickfields by child-workers, whose claims he pressed at the 
Social Science coi^esses. In 1871 he published The Cry of the 
Children. This work awoke the interest of the (seventh) earl of 
Shaftesbury and of A. J. Mundella, and, in riie same year, was 
passed an act providing for the government inspection of brick¬ 
yards, and the regulation of juvenile and female labour there. 
Smith’s share in ikos act aroused great ant^onism, and at the 
end ^ 1872 he was dismissed from his position at Coalville, and 
reduced to great poverty. Nevertheless he turned his attention 
to the conditions of life of the hundred thousand persons living 
on cuials. As the result of his representations on the subject the 
Canal Boats Bill was introduced by Mr Sclater-Boofii (afterwards 
Lord Basing). Tlus bill, which came into force in 1878, provided 
for the education of children on canal boats, and related the 
sanitary condition of life on board. In 1884 was passed asnther 
bill strengthening 'the provisions' of the Ssst, From that date 
onwards Smith devoted his attention to improving the condition 
of Gipsy children which he had described in his Gipsy Life (1880). 
A Moveable l>weUings Bill embodying his views was sev^ times 
introduced into parliament, but always defeated. In 1885 
Smith received a grant from the royal bounty fund. -He died nt 
Cricknear Rugby on the sist of June 1895. 

See Georg* Srmth of Coalvillo, the Story , of an E n thu ti a s t ,, - by E. 
Hodder (1896), 

SMIl^ 6£OB6 B(i84o-i 876), English Assyriologist, was bmn 
on the 26th of March 1840 at Chelsea, London. £Us (ather 
was a working num^ and at fourteen the boy was apprenticed fo 
Messrs Bradbury and. Evans to leam bonkinote reaving. He 
had already shown a keen interest in the explorations of Lsyard 
and Rawlinson, and during the next few years he devoted all 
his spare time to studying the Cuneiform inscription at the 
British Museum. His earnestness attracted die attustion .of Sir 
Henry Rawlinson,.who pennibted h»n~foe vee of, hiijiroom at the 
museum and i 4 ac^ the.many costa and squeesee of the uuKmp- 
tions at bis'dispos^ Smith i^ras thus enabled to make Ids fiin 
discovery (the date of shei.payment of the tribnte by John to 
ShalmaMezcr), and Henry suggest^ to the trustees of the 
Museumithatheifhoukl be Msocieited; with hiiiisflU;lii ihep«npamt 
tioR of the third' volume of CttHeiforta Intfrtptunt.hf HaMir* 
Asioi Accordinj^yviBx8fi7,.Smifosms4q>poiat«4(Wli*tabtm.^ 

Assyriidogy dapwimmtti, and theearUest hwaucefiMm was the 
dsK^eey ofrtwo inscsiptfons^ one fixfog thotdate.of 4 b«;totai 
odiipte of tiw sunht ilwmonth SiMmtiniMay 71^1; pi.c.,,and, fhe 
other the/date iof aB'invasion of. Babykmia by .tfot Elamites 
in ssSo.BSL . In.xftji he published rimsk if 
teansiitnated and t»iis]atM„aad.eommu>uciried :fo the new^.- 
founded Sooiety olBtUkalArchaeofogy a pimroa;*' The:Ea% 
Histotyof Bifoylonia,'' aodan account of ms docipheimiieBttd ^ 


iCyV 9 ^ inscriptions., Ifo *^7^ &mth achieved wdridniride 
hum by hia translational the CbaldaeaB account of rite Deliige, 
which was read befdtetaUSaeietjr of BiUical Amhaeology on w 
^ of December. - In the Mowingp January Sir Edwm Arnold, 
the editor of the Da^ Tri«grsph, ananged with Smith thtlt .be 
should go to Nineveh at the expense of that journal, ud eacry 
out excavations with a view to finding the missi^ fragi^ts td 
the Deluge story. .This journey resulted not mily in rixe discovery 
of the missing tablets, but of fragments whi^ recorded the suc¬ 
cession and duration of the Babylonian dynasties. In 2874 
Smith again left England for Nineveh, this time «t the expeiw 
of the Museum, and continued his excavations atiEenyumik. 
An account of his work is given in Assyrian Diseoverits, puMkhed 
early in 1875. The rest of the year was spent in fiix^ tomffhar 
and translating the fragments relating to the CreatKin>,t^,peh 
sults of which work were embodied in The Chaldaetm 
Genesis. In March 1876 the trustees of the British Husedm 
despatched ^ith once more to excavate the rest of AssuT'jmi- 
pol’s library. At Ikisji, a snrall village about .60 m. of 
Aleppo, he wOs prostratod by fever, and finally died at Aleppo 
on the toth of August. He left a wife and children, on whose 
bdhalf a puUk subscnfotkm was made. 

SMITH, QBOBGB ADAM (1856- ), Scottish divine, was. 

bom in Calcutta on the 19th of October 1&56, where his father, 
George Smith, C.I.E., was then principal of tite Doveton College- 
He was educat^ at Edinburgh in the Royal Stheel,!!^ 
University and New Collie. After studymg ,at Tubingeajtmd 
Ltipzig and travelling in E^pt and Syria, he entered the nuniitiy 
of toe Free Clwrch ^ Scotl^ and was applied professor frf 
Old Testament subjects in toe Free Church College at Glasgow 
1893. In 1909 he was appointed principal of toe Univemity 
of Aberdeen. 

Among bis works ate The Booh of Isaiah (2 vols.,. iSaS-riSo^; .T^ 
Booh of the Twelve Prophets (a vols., 1876-1877); Sistoncal Go^ 
graphy of the Holy Land (1894); Jerusalem (2 vob., *907) j Tai 
Preaching of the OH TesUmunt to th* Age (1893); The Lift of^Henoy 
Drunmoni (1898). , 

SMITH, OBRiHT (1797-1874), American reformer and phS- 
anthropist, tras bom in Utica, New Ywk, on.toe 6to.of MMch 
1797. After graduating at Hamikcm C^e^ in 1818, he assumed 
the management of toe vast estate of h>s fotfaer, Peter .Smift 
(1768-1837), long ,a partner (ri John Jacob Astor, and greatly m- 
creased ^ fanmy fortune. About 1828 he became an iKtive 
worker in the cause of temperance, and in his home vilkue.^ 
Peterboro, he built one of toe first tenoperance hotels in ^ 
country. He became an abolitionist in 1835, afoer seeing anant^ 
slavery meeting at Utica brolmn up by A mob. Jn 1840 he.toiw 
a lending pert in the oiganisation of the Itibet^y Party, and m 
1848 .and 1852 he was nominated for, the mesidency ,by 
remnant of this organisation that had not be^ absorb^ m 
the Free Soil Party, An “ Industrial Cmgress ** ai: PhkadtiFhfo 
also nominated him for the presidency to 1848, d^d bssid 
Refooners ”, in 1856. In 1840 and in 1858 he wmp #ndiaafo W 
the governorship of New Yodt pn .an snti-^sVejys.PWfWP^ 
In 1853 he .was elected to tiie.Hatianal House of H^tasenjtatiiYes 
as an v^ependent, and issued sh address deuacing t(wt rpcn 
have an equal .right to the soil,}, that wars areibcu^'hivd .ifof 
necessary} tfod$fovexycouldbesanction«i,hs^n9,(»>i;4titution, 
state or, f^eral; that free trade is essen^ fo human .iicqtlim- 
hood ; that ytofsyta should have fuU political rights ; tiiat: tqe 
Fedei^ (^vemment and the, stains ^uld {w^oit, the liqppr 
wtthin, their respective jutisdictfonsj .and that 
me«t officers, 40, far «(,practicable, .^Id,be elected by 
ypfo of .the .people, At the, end of the session he 
hiseeati A{terhoso]iningano|gio(a!nt,pfif»dw 
numerous farma of .fiftif acres each to,m 4 igeBt {amuievAOti #0 
attempted to cokmise,tracts in. N. New Voric witii Iree.n^SOes; 
but t^mqieriment was a failure,'. .Feforhoro become a,4ts^tim 

onttifo I'uBdemround railroad ?’ It^affor i 8 sui^p 4 h fWW^ 
raiBcmyJor, 1 hefogal esmeisMS gipemdiu (hariied.'wito:^^ 
of the Fugi^ l^ve iUw.., |chnHri>wih 

a farm in, Essex County,.Near Vprh'ihe becanfovVari' wtKMfos 
and fiomitime to time imi^iliedhim vuto fuads„thouiib it seems 
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witliolejtW>wing that a6y of the; money woald be einplo3ne(^«ti 
•ttonpt to incite a sliif^ jnnnrrection,^ Uitder the «xcitemaiit 
following the raid bo Simper’s Ibrry %e ^came temporarily 
insane, and lor sever^ weeks was'Confin«l in an asylum in Utica. 
He favoured a vigofous prosecutimi of th»CivirWar, Imt at its 
close advocated a^mild policy toward the late Confederate states, 
declaring that part of the ^iit of slavery lay upon the North. 
He even became one of the securities for Jefferson Davis, thereby 
inourriag t&e resentment of Northern radical leaders. 

In religion as in politics Gerrit Smith was a radical. Believing 
that sectarianism was sinful, he separated from the Presbyterian 
Clmrdi in 1843, and was one of the founders of the Church at 
Paterboro, a non>seetaiian institution open to all Christians of 
W^tever shade of belief. His private bmefactions were bound- 
leu ; of his gif ts he hept no record, but their value is said to have 
exce^ed ^/sooyooo. Though a man of great wealth his life 
was one ct marked simplicity. He died on the s8th of December 
1874, Wl^e on a visit to relatives in New York City< 

Sm O. B. PtoOiingham, Gtrrif Smith: a Biography <New York, 
i»7 9)« 

IMITBi QOLDWni (1824^1910), Irtish historian and publicist, 
was bom at Reading on the aoth of At^st 1804. He was 
.educated at Eton and Magdalen College, Oicfdrd, and'after an 
Undn'graduate career of exceptional brilliancy was elected to 
a fellowship at University Cdl^. He threw his keen intellect 
and trenchant stjde into the cause <A univ«sity reform, the 
leading champion of which was another fellow of University 
6)llege> Arthur Penrhyn, Stanley. On the Royal Commisrion 
of 1850 to inquire into the reform of the university, of which 
Stanl^ was secretary, he served as assistant-secretary; and he 
was secretary to the commissioners appointed by the act of 
1854. His poiiition as an authority on educational reform was 
fkirtW rea^iiized by a seat on &e Popular Education Com¬ 
mission of 1858. In 1868, when the question of reloim at Oxford 
wasvagain growing acute, lie publi^ed a brilliant punpl^t, 
entitled The Reorganization of, me University of Oxford. Bmides 
abobtioa of tests, effected by the act of 1871, many of i&e 
reforms there suggested, such as the revival of the faculties, 
the 'reoigai^tion of the professorial:, the abolition of c^bacy 
as a condition of the tenure of fellowships, and the combination 
of the colleges for lecturing purposes, were incorporated in the 
act of 1877, dr 'Subsequent adopted by the university. He 
gaYe the counsel of perfection that “ pass ” examinations ought 
to cease; but he recogrnzed that this dhimge “ must w^ o® 
the reoigsmizarion of me 'educational institutions immediatety 
bdow tlM urnsrersity. at Which a passman ought to finish his 
bareer.” Hfis aspiraiion tlmt colonists and Americans should be 
attracted #0 Oxford has been realised by Mr Rhodes’s will. 
On what is perhaps the vital problem of modem education, 
the question of am^t versus modem languages, he pronounced 
that the latter “ art iiidispettsabte accompSshm^te, but ti»y 
do not form a high mentd training to opinion wititied tio 
peculiar respect as coming from « president of thO' 
Itogiiage Association. The same conspicuous openness of mind 
tippeSrs in his juttement, deUvrired after he had held the rtgiuS 
prolessorship rrf Modern History at Okford from 1858 to 1866, 
that “ aftdettt histm'y, besides the still unequal^ exceHenoe of 
the ■writers, is the brtt insttument for cuWva^ the historical 
aerkse.’’ As a bdstoriah, 'indeed, he left no abidmg work'; the 
multiplidty of' his hrterats prevetited him frOrt' eohoentrating 
off'aife one subject. His cliW. historical'writlngsi^Aa UrttW 
KhMahit A PtAMcdl Hiitotf {1899), ' and Hit Unitei SiaUi-: 
a» OuUintlbf Politieii ffisiwy <i893)^fhough bated on thorough 
familiarity'#^ theirstffrM) tosart no daim to urigi^ immk, 
but art rennkritable examples 'torse and brilhant narrative’. 

The Oiitbreiat •of the Antoriban"Civfl 'War piuted a 'tUrtia^ 
pffint in bis Ijfo.' 'UnWee most men of the ruling classes m 
England, he^Htormly championed the'Pause of the North; and 
rirBly onO erititied 'DiMS the B^le satuthn 
ig^y, played B promiheniepart moottvertaiig 
’ America bn a'kbttirt tour irt 1864, 


■es] 
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Ei^fish tminion. 
be recehmd’Bn mithusiasSe ’tielcotee; and wtistotortained at’a 


pubKe ^banquet in New York. la t868 he threw up his career 
la England and settled ia the United; States, where he held the 
pn^ssoTship of Engjish aad jConstitutiooal History at Cornell 
'Univeisity to 1871. In that year he removed to Toronto^ where 
he edited the Canadian. Moniily, and subsequent^ founded the 
. WeehiKoA the Bystander He did not, however, cease to take an 
active interest >ia English politics. had bMn a strong sup¬ 
porter of Irish DisestabUshment, but he refused to follow Glad¬ 
stone in accepting. Home Rule. He expressly stated that “ if 
he ever had a political leader, his leader was John Bright, not 
Mr Gladstone." Speaking in 1886, he referred to his “ standing 
by the side of Joto Bright against the dismemberment of the 
great Anglo-Saxon community of the West, as I now stand 
against tire dismemberment of the great Anglo-Saxon conmuinity 
of the East.” These words fwm the key to his views of the 
future of the British Empire. He always maintained that 
Canada, separated by.great barriers, running north and south, 
into four zones, eadi having unimpeded cconmunication with 
the adjoining portions of the Uruted States, was destined by 
its natural configuration to enter into a commercial union with 
them, 'wfaioh would result in her breaking away from the British 
empire, and in the union of the Anglo-Saxons of the American 
continent into one great nation. These views are most fully 
stated in his Cmtada and tiie Canadian Question (1891). Though 
describing himself as “ anti-imperialistic to the core," he was 
yet deeply penetratedr with a senre of the greatness of the 
British race. Of the British empire in India be said that “ it 
is the noblest the world has seen.... Never h^ ^re been sucli 
an attempt to malie conquest the servant of civilization. About 
keeping India there is no question. England has a real duty 
there.” His fear was that England would become a nation of 
factory^workers, thinking more of their trode-umon than of 
their country. These forebodings were intensified in hisCwnmon- 
wealth or Empire t (190a)—a warning to the Uasted States 
against the assumption (d imperial respCHrei|)|^^. Among 
other causes that he powerfully attacked weiefiqiw)r pipbibition, 
female suffrage and State Socialism. All tyiM ^ discussed 
in his j^says on Questions of the Ik^ (rejiied edition, 1894). 
He also published sympathy monqgiiffos .Aft^Couiper and 
Jane Austen, and attempted v^rejjftj^Rsy ipaim aad Specimens 
of Greek Tragedy.'f in his (jucpBf atittfa. ^Riddle of Exisimee 
(1897), he afatodems the fsith m'QpniBitotiW expressed in his 
lectin of 1861 on Historical (where he forecast the 

speedy reunion of Qaristendom on the “ basis of fiito conviction"), 
and Writes in a sppt not of Agnosticism, if Agnosticism 
imports despair of,spiritual truth, but of free and hopeful inquiry, 
tte way foTjwdiibh it is necessary to clear ty rwsiovmg the wrei^ 
of that upon which we can found our faitji no more.” In his 
iBter years te' expressed his 'viewB in! A **hddy'jburtial. The 
Pwmer^s Sun, and published in' My Memory of Gladstone, 
while occasional letters to the Speetaior showed that he had lost 
nfcith» his interest in English ^litres and social qirestions nor 
his remarkable gilts of style. He died at his residence. The 
Grange, Toronto, on the 7th of Jilne 1910. 

■Gi^awfo Sttltiileft In manuscript a book ot reminiscences, which 
was Iriitod iby Mr AiBOld HatOtam, his private secretary. 

‘SMITH, HBIIHY BOYNTON (Tte5-i877)y American theologian, 
was bortt 'in'’Portknui, Maine, on tiie- zist of November 1815. 
Ke 'gn^uatod at Bowdoin GoBege in 1834 s studied tbeokigy 
at Andbver, Where his health Wled; at Bangor, andy after a year 
(1838^-1837) 08 librarian aad- totor k Oredc'iat Bowdom, in 
Gen^y atwhere he became petaoikUy intimate with 
Tholuck and Ulrid, tod k 'Bellk, under Neandec andiBengstenr 
b^. m w«>i«iea''toi ffanerioa k' 1*40; ’'«s krttotor for a few 
months <t8(9eHl84i^ af fiowdoiti/aad in 1843, .skut out .hom 
toy'betto^^plairt lyidisttast of'hwGemuuntraiHkg and hy -his 
opposition to 'Unitatitoilik, % beeaime pastor of the 
Cdnpetotioiial Ckink 'W(* West AmeMmsy (now Merriinalc), 
Missato'usettl. In 11847^18^0 hewas firofessor of moral: philo¬ 
sophy tod ■mbto^iiysi«'‘ttt Amherst'j i-and k 1850*1854 was 
Wadibttrti prtfMSto Df: Ghneth btowy,; and >k- «8S4‘-t874 
Rbosektit'prakkorortysMliiuk’ttKfikgy,to'UnitoriliMolo^ 
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Seminaiy. Hit health failed.in <874 and he died in I 7 ew Voik 
Gtjl' «Mi >the 7th of FeJwuary 18^7. Of I 3 ie old hchod of the 
“ New England Thetdogy,” Smiiii was one of the foremost 
leadOT of fte new school Piesbyteriahs. His ttieoh»y is most 
contidned in the Andover address^ “Rations of 
Faith,end Fhilosop^/’ which was delivered More, the Porter 
Rhetoricid Society in 1849. He always made it deaf that the 
ideal philosophy/'tees ^Chmtocentric: he sai^ that Reformed 
theoingy imist “ ‘ Onistologize ’ predestination and decrees,. 
regeneration and sanctification, the doctrine of the Church, and 
the whole of the Eschatology.’’ 

Bis son Hekry Goodwin Smith (b. i860) was pastor of the 
Freehold (New Jersey) Presbyterian Church in 1886-1896, and 
from, 18^7 to. 1903 was professor of systematic theology in Lane 
Theologuial Seminary. 

From notes of his Iwtures, William S. Karr prepared two volomea 
of Dr Smith’s theological writings, IniroducHon to Christian Theology 
(1883) and System oj Christian Theology (1884). Dr Smith contri¬ 
buted articles on Calvin, Kant, Pantheism, Miracles, Reformed 
Chiorches, SoheUing and Hegel to the American Cyclopaedia, and 
contributed to UcCUntock and Strong's Cyclopaedia i and was 
editor of the American Theological Revievu (18.59 sqo.), both in its 
original'form and after it became ttic American Presb^erian and 
Theological Reoiew and, later, the Presbyterian Quarterly and Prince¬ 
ton Reoiew. 


SltlTB SIB HENRY GEORGE WAKELTIf, Bart. <1787- 
i86o), British general, son of John Smith, suqieon, of Whittfesey, 
CamCHidgeshire, was born at that place on the aStb of June 1787. 
Harry Smith—for throughout life he adopted the more familiar 
form of Christian name—was educated privately and entered 

army in 1805. His first active service was in South America 
in 1806, and he subsequently served through the Peninsular War 
from the concenfration gt Salamanca.in Novendoer 1808 %o the 
battle of Toulouse on the iqth of April 1814. On the day follow¬ 
ing the storming of Badajos (the 6th of April 1813) a well-born 
Spanish , lady, whose entire proper^ in the city had been de¬ 
stroyed, presented herself at the British lines seeking protection 
from, the, .licence of the soldiery for herself and her suter, a child 
of .fourteen, by. whom she was accompanied. The latter, whose 
name was Juana Maria de Los Dolores de .Leon, but 
recently emerged from ^ convent; but notwithstanding her years 
she was mnrried to Harry Smith a few days later. She remained 
with him thrpu^out ^ test of the war, accompanying the 
baggage tmm, sloping in the open on the field of battle, riding 
freely, nmopg: the ;^aops, and sharing ail the privations of cam- 
pa^ng.: Her beauty, courage, sound ju^enumt and amiable 
.diarwter,endeared her to the officers, including the duke of 
WelbWon„who spoke of her familiarly as Juanita; and she 
)was fdoliaed by the soldiers. At the close of the. war Harry Smith 
yolunteMG^ for service in the United States, where he was pre- 
.aentiigt uie bafitlepf.Blachnshurg (the,24th of August.X844), and 
wjjmesse^ t^baniuw of the capitol at Washington which, as he 
usicoming fresh from the dukea humane wimfare 
m.)^ a°<il^.<>f France.” Returning to Europe he .was brigade- 
af Wiaiterlop,; a^d m.rSaS was ordered, to.the Cape of 
Go^Hopey /Rhme.hp commanded a division ip the Kaffir War 
of i 8 Mr 3 ^.^!W rws'b»/acoomplished the.feat of,riding.from 
ifjapeiAioWPitOlOf^di^’a Towii,a tfisritnee of, fioomi,, mie^tbnn 
s)x4aya; 4 p 4 'Wh>gfeatotedcohi^eiice among the 

was, ^ipdiftted ,governor of the new 
P|i)9yimw,|g,Qoeep Adelaide^^ gamed unbounded in- 

fbtsnoe.nYai'Winabwe itribes,„wbom ha .yigonwslyjmthimaelf 
liviRmandbanaHt, Hut though supported by w Benjamin 
nissioner,;themia)ste7 inl^ndoanvemed 
pte, ^tb-’s .own woida—t" directed the 


.iito,be restored to i^barism.” Smith 

moved from his command, his departure, being 
„ . v Hte Kaffiib and thh Dutch; iuid numbm of 
'jUia lattm^iaivily' in consequence ,«f this policy of. Lord Glenelg, 
hegaitp thamigmtiea/to the imiertor known as the great trek.” 
Harry Smith was now appointed deputy-adjutant-general of 


the Inrces m India, where .he took part in tin Gwalior, campaign 
of tS43 (for which he ro^ved a K.C.B.) and the Sikh War of 
184SH6. He was in eftnmand of a division under Sir Hu^ 
Gough at the battles of Moodltee and Ferozeshah, >h«re he 
conspicuously distinguished hanself, but was insufficiently sup¬ 
ported W the cMmnander-in-chkd. After the second of thew 
actions & Harry Smith was appoint^ to an independent 
mm>d, and on the a8th of January 1846 he inflicted a crushing 
defeat on the Sikhs at Aliwm on the Svttlej. At Sobraon on the 
roth of February he agmn commanded a di'vision under Gough. 
For the ^at victory of Aliwal he was awarded the tiianks of 
parliament; and the speech of the duke of Weflii^on was 
perhaps the warmest encomium ever bestowed by that great 
commander on a meritorious office:. Sir Hany was at the same 
time created a baronet: and as a special distmetiw the words 
“ of Aliwal ” were by the patent appended to the title. In 1847 
he returned to South Afnca as governor of Chpe Colony ^apd 
high commissiemer, to grapple wim the difficulties he had fore¬ 
seen eleven years before (see Cape Colony : History), He took 
conunand of an expedition to deal with the disaffected Boers in 
the Orange River Sovereignty, and fou^t the action (d Boom- 
plaats on the apth of Augusrt. 1848, In December 1850 war 
broke out with the Kaffirs; Sir Harry Smith was insufficiently 
supplied with troops from .England ;■ and thouj^ his conduct of 
the operations was wminly approved by the duke of WeUingtcai 
and other military authorities, Lord Grey, in a despatch never 
submitt^ to the queen, recalled him in 1852 before the Kaffirs 
had been com^tely subdued. He protested strongly agrinst 
the almdonment of the Orange River Sovereignty to the Boers, 
which was carried out. two years after his departure, and be 
actively furthered the grairting of responsible government to 
Cape Ckilony. His Spanish wife was his constant companion in hit 
second as in his earlier sojourn in South Africa, where her memory 
is recalled by the town of Ladysmith in Natu (rendered famous 
bj' the Boer War of 1899-1902), as is that of her husband by 
Harrismith in the Orange me State; while Aliwal North, 
founded in 1849 wd named after his great Indian victory, 
further commemorates Sir Harry Smith. On his letittn to 
England he btid a military appointooent for some years,and died 
in London on the latii of (jctober i860, Juana, Lady Sntitb, 
survived till 1872. 

See Autobiography of Sir Harry Smithf edited by G. C. Moore 
Smith (1901): R. S. Bait, life of Viscount Gough (1903); Wilnwt 
and Chase, Armais at the Cape Colony (1869); j. Moblo, South 
A/rica (1877) : llieal’s History of South Afnca, voL tv. (R. J. M.) 

flDTH. HENRY JOHN STEPHEN (1826-1882), English 
mathematician, was bom in Dublin on the and of November 
1826, and was the fourth child of his par^ts. WheniHemy 
Smitii 'was just two years old his fathw died,, whereupon his 
mother left Ireland for England. After being privatdy located 
by his mother and tutors, he entered Rugby schoot* in 1841. 
Whilst under the first of these tutors, in nme months he read 
all Thucydides, So^oCles and Sallust, twelve books of Tacitus, 
the greater part- irf Horace, Juvenal, P«si^,.4nd severalpl^ys 
of ^schylus and Euripides. He also studied the first eix Books 
of Euclid and some algebra, besides reading a considerable 
quantity of Hebrew and learning the Odes of Horace by beart. 
(Dn the death of jus elder brother in September 1843 Hen^ 
Sinith left Si«t)x, and at the end of 1844 gained a schblanihip 
at Balliol Cbllm, Qxford. He won the Ireland scbolartiiip in 
1848 and obtwm a first dass in both the classic^ <uid the 
mathematical sdiools in 1849. He .gained the senior mstite- 
maticot schpla^p in 1851, He was >eltoted fellow of Ballioji In 
1850 and Savijitn professor ofgeimMtry in i 8 fii,an 4 fe 
unointed keeper ^ ^ university museum, He was^det^ 
F,R.S. in 1861, and was an LL.D-of Cambridge and DuiPt 
He a«ved on vario^ royal commisaons, and from iwf w' the 
chairman Of the ipanaging body of the meteorologiq^ He 
died atOxford on the 9th of February 1883. 

' After .talriiq! Us degree he wavered between and tnaffire 

mafkn, but finally chose the latter, > After pubnahuig a few shoit 
papers relating to theory of numben and to geometry; he devoted 
bisueH to a thorough ekamination of toe Wotinip Of IE. K-QaiM, 
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P. ' Oi E. C. Kammer, Ac., «a the tiwcx^ of 

mubIm^ The aiBin mahKs cl. these reeeucheii, which occi^ea him 
iRm to. 1864, ore coBtained in on Urn Th$on ot 

wUclyippeaiied in the Association voluihes from 

1859 to x86 j.This rqwrt contains hdt only a complete aecoont ot 
all that had 6een done'on this vastand'intiicate Babject bat also 
ongtoal ceatribtttionB of his own. tSame of the most important 
results of bis discoveries were communicated to the Royal Society 
in two memoirs upon " Systems of linear Indeterminate Ecmtions 
and Congruences and npon the " Orders and Genera of Ternary 
OnadratK FUrms *' {PhU. Traks., iS6i and 1867). He did not, 
however, confine himself to the consideration of forms involving 
only thnw imlrtorminates,. but .succeeded in estabUshing the prin¬ 
ciples on which the extmsion to the general 00.16 of n indeterminates 
d^ends, and obtained the general formulae, thus efiecting what is 
probably the grea'test advance made in toe subject since the publica¬ 
tion of Gauss's Hmqmsitiotiet arUhmtUoae. A brief abstract of 
&nitb's methods and. results appeared in the Pros. Roy. Soc. for l86s 
and 1868. In the second of these notices he gives the general 
formulae. without demonstrations. As corollaries to the general 
formulae he adds the formulae rating to toe representation of a 
number as a sum of five squares and also of seven squares. This 
class of representation ceases when toe number of squares exceeds 
eight The cases of two, four and six squares had Men given by 
K. G..}. Jacobi and that of three squares by F. G. Eisensttoi, who 
had idso given without demonstration some 'Of toe results tor &.ve 
squares. Fourteen years later the Acadtoiie Ftan^se, in ignorance 
of Smith's work, set the demonstration and completion of Eisenstein's 
theorems for five squares as the subject of their " Grand Prix des 
Sciences MatotmatiqueS.” Smith, at the request Of a member of 
toe commission by which toe piixe was proposed, undertook in 1862 
to write out the demonstration of his general theorems so iar as was 
required to prove toe results for the special case of five squares. A 
month after his deato, in Jdarch 1883, the prize of 3000 francs was 
awarded to him. The fact that a question of which Smith had 
given the solution in 1867, as a ooiml^ from general formulae 
governing toe whole class of in'vestigations to wmch it belonged, 
should Imve been set by the Acadfimie as the subject of their great 
prize stows tow far iu advance of his contemporaries his early 
researches bad carried him. Many of toe propositions ccmtalned in 
his dissertation are general; but the demonstrations are not supplied 
for toe case of seven squares. He was also toe author of important 
papers in which he extended to complex quadratic forms many of 
Gauss's investigations relating to real quadratic forms. After 1864 
he devoted himself chiefiy to elliptic functions, and numerous papers 
on tUs subjert were published by him in the Froo. Loud. Math. Soc. 
and elsewhere. At toe time of his death he was engaged upon a 
memoir on toe Thata and Omaga Puuctiona, which be left nearly 
complete. In 1868 he was awarded the Steiner prize of the Berlin 
Academy for a geometrical memoir, Sur qualquas paoblims cubiquas 
at biquadratiquas. He also wrote the introduction to toe collected 
edltm of CUfiord'a Mathematical Papers .(1882). The throe subjects 
to- Which Smith’s writings relate are theory of numbers, olhptic 
functions and modem geometry: but in all that he wrote an 
" arithmetical" mode of thought is apparent, his methods and 
processes b^g arithmetfpal to ^tiqgiii^ed tona algebraic.. .He 
had toe most intense admiration of Gauss. He was presidcmt of the 
mathematic^ Und physical section of toe British Association at 
Bibidtord In 1873 arid of the London Matoematicat Society in 1874- 
1876. His Cmictad Papers were edited by J. W. L. Glaisher and 
publiatod in 1894. 

An utiole in the Spectator of the lytb of February 1883, by Lcrd 
justice Bowen, gives perhaps toe best idea df Sthito s cxtraoralnaiy 
penonal qualities arid mfluehee. See also'J. W. L. 'Glalsher's memoir 
m the Monthly Notieas of the Soy. Rst. Soo, (voL xliv., 1884). 

810 TH, HBNItTFttBSESVSl>(i847- ), American Biblical 
scholar, was bom in Troy, Ohid, on Hie sjrd o! October 1847. 
He graduated at Aiitherst 'OoU^e in 1869 and stn^d idmology 
in Lane Theological Seminary in 1869-1872, in Berlin in 1872- 
i8j4 and in Leipzig in 187^1877. He Was instpctor in diutch 
Jlistoiy in 1874-18^5, and in Hebrew in 1875^8^6, tad was 
hsdsjtat-professor in 1877-1879 tad professor th 1879-1893 df 
H^lm^ fmd Old Testament exege^ in Lane ’Utedldgiail Sen¬ 
ary./Ill ^892 lie was tried ior here^ ^ fhe Presbytefy of 
Cincinnati was'found guilty bf ttoching (in a {mmpHlet dntitled 
BiHied' and m^uHon, i89iVt}iat ^ero were 

“errors of tuOTorjc faet,’’'<tup^reS8ldto of “Bfflbdric ]^ms,”' Sic.^ 
in t^ books of Chronicles, and that flje “ inspIratiDn' bflSje Holy 
S^ptures is cOiip^nt wra the iuminiitabitaess 6f portions in 
the sacred Writing,olhef wdnjs^ ftat inspiration d^ npt 
imply inerrancy,—ah 3 he was Sus^ded 'from the ihmistiy. 
Dr Srnitli retired from tiie denomiimtion, tad in 1893, upon 
becomink a pr^essor at AhdoverThaologiM Soninary, entered 
the minis^ of the Cohgrqga,tipnai Church. to i.9o|$ 


hie was A professor in Amherst College and ,ia 1^7 basaae A 
professar.in toe Headvilte (Pemuylvanta) Theological Schoc^.. > 
He publitoed Tha Bible , aad . Islam (1897k Coamieulary m ihe 
Boohsof .$aittta(i899^in toe" InternationalGldtic^Cpmmentaiy/'J 
and Ola Testament Htstory (1903, in toe " Inttaistidnal Theolbgicu 
Libraiy"). In 'Inspiration and Inerrancy (Clttdnnati, rSijJj, nr 
reprinrod toe papers on which toe heresy charge'Was biilde, and 
oatiined the 4 


■MITH, JAMBS (i 775 -f 839 )> and HOIACB (X 779 ^i 849 ), 
authors erf toe Rejeetd Addresses) sons of a LondOh sOiicitor, 
Were bom, the former on loth February 1775 and the latter on 
31st December 1779, both in London. The occasion df toeir 
happy feu d’esprit was the rebuilding of Drury Lane theatre in 
x8i2, aftera fire in which it had been burnt down. Ihe managers 
had offered a prize of £50 for an address to be recited at thd re¬ 
opening in (ktober. Six weeks before that date the Imppy 
thought occuned to the brothers Smith of feigning that the most 
popular poets of the time had been among ^ competitors tad 
issuing a volume of unsuccessful addresses in parody of tfagir 
various styles. They divided toe task between them, James 
taking Wordsworth, Southey, Coleridge and Crabbe, wltile 
%ron, Moore, Scott and Bowles were assigned to Hdrace.’ 
Seven editions were called for within three months. The 
Rejected Addresses are the most widely popular parodies ever 
published in England, and take classicu rank in literature. 
The brotoers fairly divided toe honours: toe elder brother’s 
Wordsworth is evenly Bal^ced by the younget’s Scott, tad both 
had a hand in Byron. A striking feature B tm-absetfcc-m nialice : 
none of the poets caricatured took ofience, while toe imitation is 
so clever that both Byron and Scott are recorded to have said that 
they could hardly believe they had rot written toe addresses 
ascribed to them. The only other undertaking of the two brothers 
was Horace in London (1813). James Smith made another hit 
in writing Country Cousins, A Trip to Paris, A Trip to America, 
and other lively skits for Charles Mathews, who said he was 
“ the only man who can write clever nonsense/' His Socitil 
reputation as a wit stood high. He was reputed one of the best 
of talkers in an age when the art was studied, tad it was remariaed 
that he held his own without falling into toe great error of wits*- 
sarcasm. But in his old age toe irreverent FraWr’s put him in 
its gallery of living portraits as a gouty tad elderly but pains¬ 
taking joker. He died in London on toe 24to of December 1839 * 
After making a fortune as a stockbrokerj Horace ^ito folbwed 
in toe wake of Scott tad wrote about a scoire'ofUstoriCfd lioVels 
—BicmMetyt House (1826), Tor Hill (1826), Reuben AMey 
(1827), Zillah (1828), The Hew Forest (1829), WaHer Cuytih 
(1830), &c. His sketches of eccentric diaraOter, brAIianit 
and amusing ; but he was more of an essayist timh story^^^. 
Three volumes of Gaieties and Gratities, puUished by'ltilti''in 
1826, contain many witty essays both in prose fmtf in vetse, 
but toe only single piece that has taken a petmuitat place is toe 
" Address to thd Mummy in BelzO&i's Exhibition/’ fji private 
life Horace Smith was hot less papular tota 'his brother, toouto 
less ambitious as a talker: It was of hkh that ShdH^ Sind: 

Is it not odd that toe only truly generous person 1 Oter kriOw 
who had money enough to .be generous into shotild be'a stodb- 
broker ? He writes poetry and partood drattias tad y«!t kuota 
how to make money, and does mrfke' it, and festiH 
Horace Sthito died at Tunbridge Wells Oh lato July <849, 

BMITB, JOHlf <iS79-u63i), utUaHy distaKuShedta'Caplath 
John Smi^, sometime pntaJeiit of fetefeih cOkft^ in 
Virginia, Was toe elder son (rf^etoge Sttn^, 

hew Alford in ^-Iftcolnshfrfe. The'^*S tois Vii||teiittf^d!^ 
convenient^ feto five' periods. The lirst of'ffiwe, pp'to '1496, 
that of hfe early youto; is ton* descrlbai fy ’BilBtseaf'iii'ni 
Trabeh'. ‘“’He waS bom ( 1579 )’fe WUlptoBby k'litfcntaltom 
and was a 'schkw in toe WP'ffee schoefe m ABotd 

ocdlMtian M fiigitiri»''piaeN'p84<n. IJtatM 'CofiMtated 'Hlb flWt 
stansa to the toiitatioa ot Byina, but 'irfhaiwte> toqr'«otoadi 4 iita 

penilMpjr. : .1. .'I •rr.,ii 
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His pwents, dying (April '1596) when he was thirteen (or rather 
sixteen) years of age, left him a competent means, which he, not 
being capable to manage, little regarded. His mind being even 
then set upon brave adventures, ^ sold his satchel, books and 
all he had, intending secretly to get to sea, but that his father’s 
death stayed him. But now the guardians of his estate more 
regarding it than him, he had liberty enough, though no means, to 
get beyond the sea. About the age of fifteen years, he was bound 
an apprentice to Master Thomas Sendall of [King’s] Lynn, the 
greatest merchant of all those parts; but, because he would not 
pre.sently send him to sea, he never saw his nuister in eight 
years after.” 

The second period, 1596-1604, is that of his adventures in 
Europe, Asia and Africa. He first went to Orleans in attendance 
on the second son of Lord Willoughby. Thence he returned to 
Paris, and so by Rouen to Havre, where, his money being spent, 
he began to learn the life of a soldier under Henry IV. of France. 
On the conclusion (1599) of peace with the League, he went with 
Captain Joseph Duxbury to Holland and served there some time, 
probably with the English troops in Dutch pay. By this time 
he had gained a wide experience in the art of war, not merely 
as an infantry officer, but also in those more technical studies 
which are now followed by the Royal Engineers. At length he 
sailed from Enkhuisen to Scotland, and on the voya^ had a 
narrow escape from shipwreck upon Holy Island near Berwick. 
After some stay in Scotland he returned home to Willoughby, 
“ where, within a short time being glutted with too much 
company, wherein he took small delight, he retired himself into 
a little woody pasture, a good way from any town, environed with 
many hundred acres of other woods. Here by a fair brook he 
built a pavilion of boughs, where only in his clothes he lay. 
His study was Machiavelli’s Ari of War and Marcus Aurelius; 
his exercise a good horse with his lance and ring ; his food was 
thought to be more of venison than anything else ; what [else] 
he wanted his man brought him. The country wondering at such 
a hermit, his friends persuaded one Signior Theadora Polaloga, 
rider to Henry, earl of Lincoln, an excellent horseman and a 
noble Italian gentleman, to insinuate [himself] into his woodish 
acquaintances, whose languages and good discourse and exercise 
of riding drew Smith to stay with him at Tattersall. . . . Thus— 
when France and the Netherlands had taught him to ride a horse 
and use his arms, with such rudiments of war as his tender years, 
in those martial schools, could attain unto, he was desirous to 
see more of the world, and try his fortune against the Turks, both 
lamenting and repentmg to have seen so many Christians slaughter 
one another.” 

Next came his wanderings through France from Picardy 
to Marseilles. There he took ship for Italy in a vessel full of 
pilgrims ^oing to Rome. These, cursing him for a heretic, 
and sweanng they would have no fair weather so long as he was 
on board, threw him, like another Jonah, into the sea. He was 
able to get to a little uninhabited island, from which he was 
taken off the next morning by a Breton ^ip of 300 tons going 
to Alexandria, tiie captain of which, named La Rodre, treated 
him as a friend. In this ship he visrted Egypt and the Levant. 
On its way back the Bretcm ship fought a Venetian argosy of 
400 tons and captured it. Reaching Antibes (Var) later on. 
Captain La'Roche put Smith ashore with 500 sequins, who then 
proceeded to see Italy as he had already seen Fianoe. Passing 
through Tuscany he came to Rome, where he saw Pope Clement 
Vin. at mass, and called on Father R. Parsons. Wandering 
on to Nafiles and back to Rome, thenoe through Tuscany and 
Venice, he came to Grata in Stytm. There he received informa* 
tion about the Turks who were then swarming through Hungary, 
apd, passing on to Vienna, entered the emperor’s service. 

In this Turkish war the years t6oi and 1602 soon passed away; 
many desperate advwitures does he narrate (unconfirmed bjr 
eoitwotporary t^rds, and doubted bw some modem critics)^ 
ani) in partii^lar covered hiin with honour. At Regal, in 
tlw presenoe of armies, as the dpunpion of the Chns^ans, he 

IdHed three Turkish (duuapions in succession. On i8th November 
1603, at the baittle of Rt^enthurm, a pass in Transylvania, 


wherdHhe Christians foue^t de^rately agiunst an overpowering 
force of Crim Tatara Sipith was left wounded on the field ui 
battle. His rich dress saved him, for it showed th^ he would 
be worth a ransom. As soon as his wounds w»e cured Im was 
sold for a slave and then marched to Constantinople, where, he 
was presented to Charatza Tragabigzanda, who fell in love with 
him. Fearing lest her mother should sell him, she sent him to 
her brother Timor, pasha of Nalbrits, on the Don, in Tatary. 
“ To her unkind br^er this kind lady wrote so much for his 
good usage that he half suspected as much as she intended; fur 
she told him, he should there but sojourn to learn the language, 
and what it was to be a Turk, till time made her master of herself. 
But the Timor, her brother, diverted all this to the worst of 
cruelty. Fur, within on hour after his arrival, he caused his 
‘ drubman ’ to strip him naked, and shave his head and beard 
so bare as his hand. A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, and a coat 
[put on him] made of ulgry’s hair, guarded about with a piece 
of on undressed skin. There were ntany more Christian sbves, 
and nearly a hundred forsados of Turks and Moors, and he being 
the last was the slave of slaves to them all.” While at Nalbrits 
the English captoin kept his eyes open, and his account of the 
Crim Tatars is careful and accurate. “ So long he lived in this 
miserable estate, as lie became a thresher at a grange in a great 
field, more than a league from the Timor’s house. Tlie pasha, 
as he oft used to visit his granges, visited him, and took occasion 
so to beat, spurn and revile him, that forgetting all reason Smith 
beat out the Timor’s brains with his threshing bat, for they have 
no flails, and, seeing his estate could be no worse than it was, 
clothed himself in the Timor’s clothes, hid his body under the 
straw, filled his knapsack with corn, shut the doors, inounted 
his horse and ran into tlie desert at all adventure.” For eighU^ 
or nineteen days he rode for very life until be reached a Muscovite 
outpost on the river Don; here his irons were taken off him, 
and the Lady Collamata largely supplied all his wants. The^ 
he passed, attracting all the sympathy of an escaped Christian 
slave, through Muscovy, Hungary and Austria until he reached 
Leipzig in December 1603. There he met his old master, Frinoe 
Sigismund, who, in memory of his gallant fight at Reg^ gave 
him a grant of arms and 500 ducats of gold. Thence he wandered 
on, sightseeing, through Germany, France and Spain, unril he 
came to Saffi, from which seaport he made an excursion to the 
city of Morocco and back. 

While at Saffi he was blown out to sea on board Cwtain 
Merham’s ship, and bad to go as far os the Canaries. 'Diere 
Merham fought two Spanish ships at once and beat them off. 
&nith came home to England with him, having a thousand 
ducats in his purse. 

The third period, X605-1609, is that of Captain. Smith’s 
experiences in Virginia. Throwing himself into the colonizing 
projects which were then coming to the front, he first intended 
to have gone out to the colony on the Gyapok in South America; 
but. Captain Leigh dying, and the reinforcement miscarryii^, 
“the rest escape as toey could.” Hence Smith did not 
leave England on this account. But he went heartily into the 
Virginian project with Captain Bartholomew Gosnoid and others. 
He states that what he got in his travels he spent in colonizing. 
“ When I went fest to these desperate designs, it cost me many 
a forgotten pound to hire men to go, and procrastination caused 
more to run away than went. I have spared neither pains nor 
money according to my ability, first to procure His Majesty’s 
lettNS patents, ^ a company here, to Iw the means to raise a 
compare to go with me to Virginia, which beginning here and 
there cost me nearly five years’ [1604-1609] work, and more than 
five hundred pounds of my own estate, besides all the dang^ 
miseries and incumbranoes 1 endured gratis/’ Two oolonumg 
Bssoeiarioni were formed—the London Compwy for Souto 
Virginia and the Western Cennpany for North Vir^nifu Smith 
was one of the patentees of the Virginia chartor. of i6o9< 
Hm colony which Sir W. Raleigh had established at Roanoke 
idaad off the American coast perished, fot want^ 

snppiies from Enjdand, so drat really noffung at all was known of 

XXV. 9 a 
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the Virgmiiin ctjasib*line whin the fiwt expedition left limdon 
on t9th necerabet 't6o6; and therefore thj attempt was bound 
to fail unless 't' convenient harixmr should be found. The 
expedition consisted of tliree ships (the “Susan Constant,” 
100 tons. Captain C. Newport j the '“ Ood Speed,” 40 tons. 
Captain B. Gosnold; and a pinnace of 30 tons, Captain J. 
RatdWfe), with about 140 colonists and 40 sailors. They made 
first for the West Indies, reaching Dominica on 34th March 1607. 
At Nevis, their next stopjnng-place, a gahows was erected to 
hang Captain Smith on the false charge of conspiracy; but he 
escaped, and, though afterwards the Kves of all the men who 
plotted against him were at his mercy, he spared them. Sailing 
northwards from the West Indies, not knowing where they were, 
the expedition was most fortunately, in a gale, blown into the 
mouth of Chesapeake Bay, discovenng land on 36th April 1607. 
Anchoring, they found lhe James river, and, having explored 
it, fixed upon a site for their capital in the district of the chief 
or weroance of Paspaheh, its chief recommendation being that 
there were 6 fathoms of water so near to the shore that the ships 
COUI4 be tied to the trees. Ordere had been sent out for the 
government of the colony in a box, which was opened on 36th 
April 1607. Qptains B. Gosnold, E. M. Wingfield, C. Newport, 
J.’ Smith, J. Ratdiffe, J. Martin and G. Kendall were named 
to be the council to eto an annual president, who, with the 
council, should govern. Wii^eld was, tm 13th May, elected 
the first president; and the next day they landed at James 
Town and conunenced the settlement. 

All this while Smith was under restraint, for thirteen weeks 
in all. His enemies would have sent him home, out of a sham 
commiseration for him; but he challenged their charges, and 
so established his innocency that Win^eld was adjudged to 
give him £200 as damages. After this, on 30th June 1607, 
Smith was admitted to tte council. 

As in going to America in those da}rs the great difficulty was 
want of water, so in those colonizing efforts the paramount 
danger was from want of food. ” There were never Englishmen 
left in a foreign country in such miserv as we were in this new 
discovered Virginia, We watched every three nights [every 
third night], lying on the bare cold ground, what weath«- soever 
came, and warded all the next day, which brought our men to be 
most feeble wretches. Our food was but a small can of barley 
sodden in water to five men a day. Our drink, cold watw taken 
out of the river, whiclr was, at a flood, very salt, at a low tide, 
full of slime and filth, which was the destruction of many of 
our men." So great was tlie mortality that out of 105 colonists 
Kving on the sand June 1607 67 died by the following 8th 
January. The country they had settled in was sparsely popu¬ 
lated by many small tribes of Indians, who owned as their 
paramount chief, Powhatan, who then lived at Werowocomoco, 
a village on the Pamunkey river, about 13 ra. by land from 
James Town. Various boat expeditions left James Town, to 
buy food in exchange for copper. They generally had to fight 
the Indians first, to coerce them to trade, but afterwords paid 
, a fair price for what they bought. 

On 10th December 1607 Captain Smith, of whom it is said 
"the Spaniard nevermore greedily desired gold than hevictaii,” 
vHhh nine men in the barge, left James Town to get more com, 
and also to explore the upper waters of the Chkkahominy. They 
the barge up as fat; as Apocant. Seven men were left in it, 
with orders to keep in midstream. They disobeyed, went into the 
village; and one of them, George Cassen, was caught; the other 
six, Ija^y escaping to the barge, brought it back to James Town. 
It so happened that Opecandmough (the brother of Powhatan, 
whom he'sPCceeded iii i6t8, and iwbia carried out the great mass- 
acre of the Ehglish on Good Friday 1633) was in that neighbour¬ 
hood with tWO'or three hundred ladians on a hunting expedition. 
Re ascertained frian Cassen where Smith was, who, ignorant of all 
this, had, with Jdhti Robinson and' Thomas Bmry, gone in a 
canoe ao m. farther up the river. The Induns killed Robinson 
and Emry while they were sleeping by the'oamp fire, and went 
irfter Bttalth, who was away getcii^ food. surprised hha, 
and,'thdu^ he bravely defended himself, Iw had at last to 
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surrender. He then set his wits to confound them with his 
superior knowledge, «id succeeded. Opecanchanough led him 
ab^t the country for a wonder, and finally, about 5th January 
i6o8, brought him to Powhatan at Werowoccsnoco. " Having 
feasted him after their best barbarous manner they could, a long 
corunltation was held ; but the coiwlusion was two great stones 
were brought before Powhatan; then as many as could laid 
hands on Smith, dragged him to them, and thereon laid his head. 
And, being ready wi^ their clubs to beat out his brains, Poca¬ 
hontas, the kin^s dearest daughter, when no entreaty could 
prevail, got his head in her arms and kid her own upon his to save 
him from death. Whereat the emperor was contented Smith 
should live, to make him hatchets, and her bells, beads and 
copper; for they thought him as well of all occupations [handi¬ 
crafts] as themselves.” 

The truth of this story was never doubted till 1859, when Dr 
Charles lieane of Cambridge, Moss., edited Wingfidd’s Dt*- 
rourse; in reprinting Smith’s True Relation of 1609, Deane 
pointed out that it contains no reference to this hairbreadth 
escape. Since then many American historians and scholars have 
concluded that it never happened at aU ; and, in order to be 
consistent, they have tried to prove that ^ith was a blustering 
braggadocio, which is the very last thing that could in truth be 
said of him. The rescue of a captive doomed to death by a 
woman is not such an unheard-of thing in Indiui stories. If the 
truth of this deliverance be denied, how then did Smith come 
back to James Town loaded with presents, when the other three 
men were killed, George Cassen in particukr, in a most horrible 
manner ? And how is it, suppoising Smith’s account to be false, 
that Pocahontas afterwards frequently came to James Town, 
and was, next to Smith himself, the salvation of the colony ? 
The fact is, nobody doubted the story in Smith’s lifetime, and 
he had enemies enough.' 

Space fails to describe how splendidly Smith worked after his 
deliverance for the good of the colony, how he explored Chesa¬ 
peake Bay and its influents, how (when all others had failed) 
the presidency was forced on him on loth September 1608; how 
he tried to get com from Powhatan at Werowocomoco on latb 
January 1609, but he fled to Orapakes, 40 m. farther ofi; how 
wirii only eighteen men he cowed Opecanchanough in his own 
house at Pamunkey, in spite of the hundreds of Indimis that were 
there, and made him sell com; how well he administered the 
colony, making the lazy work or Marve. 

Meanwhile establishment of this forlorn hope in Virginia 
had stirred up a general interest in England, so that the London 
Company were able in June 1609 to .send out 9 ships with 500 
colonists. Smith had now got the Indians into splendid wder ; 
but from the arrival on xith August of the new-comers his 
authority came to an end. They refused to acknowledge him, 
and robbed and injured the Indians, who attacked than in turn. 
Smith did his best to smooth matters, while the riotors were 
plotting to shoot him in his bed. In the meantime he was lawaiy 
up the river. On hk return, " sleeping in his boat, accidentally 
one fired his powder bag, which tore hk flesh from his body -and 
thighs, 9 or 10 in. square, in a most pitiful manner; but to 
quench the tonnenting fire frying him in bis clothes ihe leaped 
overboard into the deep riv«r, whae, ere they could recover him, 
he was nearly drowned.” TTuis disabled, he was sent .home im 
4th October 1609 and never set foot in Viigink again. Nemesis 

• Poemhootas never visited James Town after Smith wrmt to 
England in October 1&09, until she was brought,there a statcj orisoaer 
in April 1613 by Captain S. Argali, who liaq obtained poss^on of 
her by treachery bn the Potomac nver. ■ The colony, u^fcixeating 
her well, used her as a meams to secure peace wiiHi the lodiaiw. ' In 
the meantime, believing-^iaith to-be dead, ehe feB foilova snthiaa 
English gentieman, Jolrn Rolfe, apparently at that ^ime a whiowBr. 
They were married about ist April 1614. Siibaeduefl-tly Jne'em- 
braced Christianity. Sir T. Dale, with Roto And Hs -wife, laiadM at 
PlymBUtb on itth June 161& BeforeiShs reeled'LondeAt Smith 
petitioned Queen Anne on, ber behalf;; .apd, R is in this.pifMfl|’'<^ 
June l6ib that the account of his dehyerapce.by ^ JUdm I# pfst 
appears. After apleasant sojoum.of About seven thehlbs, bow w^l 
received b^ 'by’^&e court and h»b’ pbople, PbbAlidhw 'tWtt Her 
hUBbond embarked for Virginia in'tbs tiSM'yaj'CApiCAitt'B.-'Argall (bar 
old captor), butehe died oEGiavutend about EOpniaij^itotg. 
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overtook the rioters the winter after he left, which is known in 
Virginian story as " the starving tin».” Out of 490 persons in the 
colony in October 1609 all but 60 died by the following March. 

The rest oi Smith’s life can only be briefly touted upon. 
The fourth period, fdio-idiy, was chiefly spent in exploring 
Nusconcus, Canada and Petnaquid or NorA Virginia, to which, 
at his solicitation. Prince Charles gave tlve name of New E^land. 
His first object was to fish for cod and barter for furs, his next, 
to discover the coast-line with the view to settlement. Two 
attempts, in 1615 and 1617, to settle at Capawuck failed, but 
through no fault of his. It was in connexion with these projects 
that the Western Company for North Virginia gave him the 
title of admiral of New England. We cannot better conclude 
this sketch of his active operations than in his own words printed 
in 1631. “ Having been a slave to the Turks ; prisoner among 
the most barbarous savages; after my deliverance commonly 
discovering and ranging those large rivers and unknown nations 
with such a handful of ignorant companions that the wiser sort 
often gave me up for lost; always in mutinies, wants and 
miseries ; blown up with gunpowder ; a long time a prisoner 
among t^ French pirates, from whom escaping in a little boat by 
myself, and adrift all such a stormy winter night, when their 
ships were split, more than £100,000 lost which they had taken at 
sea, and most of them drowned upon the Isle of Rh 4 —not far 
from v\'h0ncc I was driven on shore, in my little boat, &c. And 
many a score of the worst winter months have [I] lived in the 
fields; yet to have lived near thirty-seven years [1593-1630] 
in the midst of wars, pestilence and famine, by which many a 
hundred thousand have died about me, and scarce five living of 
them that went first willi me to Virginia, and yet to see the fruits 
of my labours thus well begin to prosper (though I have but my 
labour for my pains), have I not much reason, both privately 
and publicly to acknowledge it, and give God thanks ? ’’ 

The last period, 1618-1631, of Smith’s life was chiefly devoted 
to authorship. In 1618 he applied (in vain) to Francis Bacon to 
be numbered among his servants. In 1619 he offered to lead out 
the pilgrim fathers to North Virginia; but they would not have 
him, he being a Prote.stant and they Puritans. The charter of 
the I..ondon Virginia Company was annulled in 1624. A list of 
his publications will be found at the end of this article. Thus 
having done much, endured much and written much, while still 
contemplating a History of the Sea, Captain John Smith died on 
2ist June 1631, and was buried in St Sepulchre’s Church, London. 

Two of the sixty survivors of “ Hw starving time,” Richard 
Potts and William Phcttiplace, tiius nobly expressed in print, 
i.o early as 1613, their estimate of Smith: “ What shall I say ? 
but thus we lost him [4th October 1609] that in all his prooeqdings 
made justice his first guide and cx;^ence his second; ever 
hating bueness, sloth, pride and indignity more than any daugets; 
that never allowed more for himself than his souldiers wdth him; 
that upon no danger would send them where he would not lead 
them himself; ttot would never see us-want what he either 
h id, or could ^ any means get us ; that would rather want than 
borrow or starve than hot pay; that loved actions more than 
words, and hated falsehood and cozenage than death; whose 
adventures were our lives, and whose loss our deaths.” 

A fairly complete bibltogniphy wiU be fouod in Professor Edward 
Arbor's reprint of Smith’s Works (Birmingham, .1884), 8vo, The 
order of their hrst appearance is, A True RetaHon,&c. J[x6o8) (first 
attributed to a gentleman Of the colony, next to Th. Watson, and 
finally fo Ohptua Smith); A Map of Yirgimia, ed, bV wriliiam) 
Srimmonds] foxford, 1612); A Description of Nm EngUs^ ; 
Nam Eaglaud siTriais ; New Engta^’s Tsialti aad^d. ; 
The General History of Virania, New England -and m Suvtmtr 
TEis (t'fiaa) ; An 'Aceideiice far aU Young SMbwh (t6if6) 1 the suite 
work recast and enlarged ^ A Sea GrimmOr (toty); both works 
eontinniag'on sob lor yean, side by side'; The Tnis ITiwvsh, ifty. 

for tfw Vtwabvi^PUsm*, E}. 

Of sonuiof the smaUer firiits lumtmato odihont have been pup- 
Ush^ m the United Staf^ by Dr C. Deahe, J. Outer Brbvim and 
‘Others:" ISee-nUo the SUulLdiOSe edHlou '(t9o?) Of the'OmewK 
JfisUisie,'Trwe.-temiealt mo&<SaaTlr.aimniiri and A. -O. Bta(Uqr% 

(Feb. x88«). ’ ' ■ (E. A.) 


wifTjh. JOHN BAP&ABL (1752^1812), Ei^lish minter 
and mezzotint engjaver, a son of Thomas Smith of Derby, 
the landscape painter, was bom in 175a. He was apprenticed 
to a linen-draper in Derby, and afterwards pursued the same 
business in London* adding, however, to his income by the 
production of mintatures. He then turned to engraving and 
executed his plate of the “Public Ledger,” which had great 
popularity, and was followed by his mezzotints of “ Edwin the 
Minstrel ” (a portrait of Thomas Haden), after Wright of Derby, 
and “ Mereury Inventk^ tiie Lyre,” after Bany. He reproduced 
some forty of the works of Reynolds, some of these plates 
ranking unong the masterpieces of the art of mezzotint, and he 
was appointed engraver to the prince of Wales. Adding to his 
artistic pursuits an extensive connexion as a print-dealer and 
publisher, he would soon have acquired wealth had it not been 
for his dissipated habits. He was a boon companion of George 
Mnrland, whose figure-pieces he excellmttly mezzotinted. He 
painted subject-pictures such as the “Unsuspecting Maid,” 
“ Inattention ” and the “ Moralist,” exhibiting in the Royal 
Academy from 1779 to 1790. Upon the decline of his business as 
a printsellcr he made a tour through the N. and midland counties 
of England, producing much hasty and indiSerent work, and 
settled in Doncaster, where he died on the and of March 18x2. 

As a mezzotint engraver Smith occupies the verv highest rank. 
His prints are delicate, exccUont in drawing and finely expressive of 
colour. His small full-lengths in crayons and his portraits"bf Fox, 
Horne Tooke, Sir Francis Burdett and the group of the duke of 
Devonshire and family support his claims as a successful draifghts- 
man and pamter. He had a very thorough knowledge of the 
principles and history of art, and was a brilliant conversationalist. 

SMITH, JOSEPH, Jr. (X305-1844), the founder, in April 1830, 
of the Church of Jesus Christ of Latter-Day Saints, was bom in 
SlHU-on, Vermont, on the 33rd of December 1805.- He was killed 
by a mob in a jail at (;:arthage, Illinois, on tiie a7th of June 
1844. (See Mormons.) 

SIQTH, MORGAN LEWIS (1822-1874), American general, was 
bom in Oswego county. New York, on the 8th of ^rch 182a. 
In 1843 he settled in Indiana, and later had some military 
experience in the United States army. At the outbreak of the 
Civil War he raised the 8th Missouri regiment, of which he was 
elected colonel in 1861. He commanded a brigade at the 
capture of Fort Donelson, and did good service at Shiloh. In 
July 186a he was made a brigadier-general U.S.V.', and served 
under Sherman in tiie river expedition against Vicksburg. At 
the battle of Chickasaw Bayou he received a severe wound, from 
which he recovered only in time to join the Army of the Tennessee 
before Chattanooga. He led his division in &e battles of the 
Chattanooga campaign, as also, in the foflowing year, in the 
Atlanta campaign. At the battle of Atlanta he commanded 
Logan’s corps. Afterwards he was placed in charge of Vidcsburg. 
General Sherman said of M. L. Smith, "He was one of *e 
bravest men in action I fiver knew.” He died at Jersey CSly 
on tiie 29th of December 1874. 

His brother, GiiiES AuncANDER Smith (1829-1876), also a 
distinguished soldier of the Federal army, was b^ in Jefierson 
courtly, N.V., on the 29th of September 1829. At the ij^ining 
of the Civil War tie joined the Missouri volunteers, in which he 
beetle a captiin. He took part in the capture of Fbrt Donelson, 
^e Inttie of Shiloh and the operations ag^st Corinth, becoming, 
later in 1862, colonel of a raiment which he led at CSiickasaw 
Bayou. After the 'final campaign against Vkksburg he wm 
promoted brigadier-general of volunteers. He was wounded 
at the 'battle of Chattanooga. He took part m the Atlanta 
campa^, the “ Marbh to the Sea ” and the Catolinas campaign, 
rking-to me rank of major-general of volunteers. After the war 
he'^ined the offer of a cdkmdcy in the regular army, and wm 
R ibwquetitly engmd in politics, tetiring from public life in 
x 87»J He mod at Bkomtngton on the '8th of November 1876. 

< Mom 'HIOHAHD BAMD <1818-1861), British ei^eer 
vfHetitj of « fiutgeon b the royal navy, was bom on the sist 
of Defitti^ 1818. He was educated at Lasswade and Addis- 
combe) hnd joined the Madras Engineers in 1838. Befaig 
transferred to the Bengal Engfaeers, he sertred titronghthe second 
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Sikh wiir, and was present at the battles of Badiwal, Awal 
and Sobraon. He was then for some jfcar* employed on canal 
work, and. when the Mutiny broke out was in charge of Roorkee. 
He promptly concentrated the Europeans in the workshops, 
and though the native sappers deserted, liis forethought pre¬ 
vented any loss of life. When Delhi was invested he was up- 
IK)inted chief engineer in charge of the siege works. He reached 
iJelhi on the end of July, and immediately advised General 
Harnard to assault the city. Barnard died while the advice was 
still under consideration, and his .successor, General Reed, could 
not be induced to follow it; and when Reed in turn was 
succeeded bv Archdale Wilson, the besiegers were so weakened 
by losses that the moment for a successful attack had pa.ssed. 
Baird Smith, however, prevented Wilson from relaxing his 
hold on Delhi until the arrival of John Nicholson with reinforce¬ 
ments from the Punjab, and of the siege train from Phillour. 
Nicholson then joined Baird Smith in compelling Wilson to 
make the assault, which proved successful, on the 14th of 
September. Baird Smith was ably assisted by Captain Alexander 
Taylor, but Nicholson was unjust to Baird Smith in assigning 
to Taylor the chief credit for the siege operations. After the 
capture of Delhi he returned to Roorkee and to civil employment, 
and for a time the value of his military services was insufficiently 
recognized. After the Mutiny he was made A.D.C. to Queen 
Victoria, became secretary to the government of India in the 
public works department, and gained well-deserved credit in 
the famine of 1861. But the onerous character of this work, 
following a wound and illness at Delhi, broke down his constitu¬ 
tion,- and he died at sea on the 13th of December 1861. He 
married'a'daughter of De Quincey, who long survived him. 

See Colonel H. M. Vibart, Rtchard Baird Smith <1897). 

SMITJi, ROBBitT (1689-1768), English mathematician, was 
bom in 1689, probably at Lea near Gainsborough. After attend¬ 
ing Leicester grammar school he entered Trinity College, Cam¬ 
bridge, in 1708, and becoming minor fellow ui 1714, major 
fellow in 1715 and senior fellow in 1739, was chosen master in 
1742, in succession to Richard Bentley. From 1716 to 1760 
he was Plumian prufes.sor of astronomy, and he died in the 
master’s lodge at Trinity on the 2nd of February 1768. Besides 
editing two works by his cousin, Roger Cotes, who was his 
predecessor in the Plumian chair, he published A CompUat 
System of Opticks in 1738, which gained him the sobriquet of 
“ Old Focus,” and Harmonics, or the Philosophy of Musical 
Sounds in 1749. He was the founder of the Smith’s prizes at 
Cambridge, having by his will left £3500 South Sea stock to the 
university, a portion of the interest from which was to be divided 
yearly between the two junior B.A.’s who had made the greatest 
progress in mathematics and natural philosophy. 

SMITH, SYDNEY (1771-1845), English writer and divine, son 
of Robert Smith, was bom at Woodford, Essex, on the 3rd of 
June 1771. His father, a man of restless ingenuity and activity, 
“ very clever, odd by nature, but still more odd by design,” 
who bought, altered, spoiled and sold about nineteen different 
estates in England, had talent and eccentricity enough to be 
the father of such a wit’ as Sydney Smith on the strictest 
principles of heredity; but Sydney himself attributed not a 
little of his constitutional gaiety to an infusion of French blood, 
his maternal giwdfather being a French Protestant refugee of 
the name of Olier. Sydney was the second of a family of four 
brothers and one sister, all remarkable for their talents. While 
two of. the brothers, Robert Percy, known as “ Bobus,” after¬ 
wards advocate-general of Bengal, and Cecil, were sent to Etcm, 
Sydney -^^as sent with the youngest to Winchester, where he 
• rose to 'be- Captain of the school, and with his brother so dis¬ 
tinguished hitnself that their sdioolfellows signed a round-robin 
“ refusing to try for the coll^ prizes if the Smiths were allowed 
to contend for th«n any mwe, as they always gained them.” 
At some time during his Oxford career he spent «x mont^ in 
France, being duly enrolled for .safety’s sake in the local Jacobin 
dub; In 1789 he hod become a scholar of- New College, Oxford ; 
he received a fellowship after two years’ residence, took his degree 
in t79a and proceeded M.A. in 1796. It was his wish then to read 


for the bar, but his father would add nothing to his fellowship, 
and he was reluctantly compelled to take holy orders. He was 
ordained priest at Oxford in 1796, and became a curate in the small 
■village of Nether Avon, near Amesbury, in the midst of Salisbuty 
Plain. The place was uncongenial enough, but Sydney Smith did 
much for the inhabitants, providing the means for the rudiments 
of education, and thus making bettw things possible. The squire 
of the parish, Michael Hicks-Beach, invited the new curate to 
dine, was astonished and charmed to find such a man in such a 
place, and engaged him after a time as tutor to his cldist son. 
It was arranged that they should proceed to tlie university of 
Weimar, but, before reaching their destination Germany was 
disturbed by war, and “ in stress of politics ” said Smith, “ we 
put into Edinburgh.” Thiswasini798. While his pupil at toided 
lectures. Smith was not idle. He studied moral philosophy under 
Dugald Stewart, and devoted much time to medicine and 
chemistry. He also preached in the Episcopal chapel, where his 
practical brilliant discourses attracted many hearers. 

In 1800 he published his first book, Six Sermons, preached in 
Charlotte Street Chapel, Edinburgh, and in the same year, married, 
against the wishes of her friends, Catharine Amelia Pybus. 
They settled at No. 46 George Street, Edinburgh, where, as 
everywhere else. Smith made numerous friends, among them 
the future Edinburgh Reviewers. It was towards the end of his 
five years’ residence iq Edinburgh, in the eighth or ninth storey 
or flat in a house m Buccleuch Place, the elevated residence of 
the then Mr Jeffrey, that Sydney Smith proposed the setting up 
of a review as an organ for the young malcontents with things 
as they were. “ 1 was appointed editor,” he says in the preface 
to the collation of his contributions, “and remained long 
enough in ICdinbutgh to edit the first number (October 1802) of 
the Edinburgh Review. The motto I proposed for the Review 
was ‘ Tend musam meditamur avena.’—‘ We cultivate literature 
on a little oatmeal.’ But this was too near the truth to be 
admitted, and so we took our present grave motto * from Publius 
Syrus, of whom, none of us, I am sure, had ever read a single 
line.” He continued to write for the Review for the next 
quarter of a century, and his brilliant articles were a main 
element in its success. 

He left Edinbuigh for good in 1803, when the education of 
his pupils was completed, and settled in London, where he 
rapidly became known as a preacher, a lecturer and a social lion. 
His success as a preacher, alldiough so marked that there was ofttn 
not standing-room in Iterkeley Chapel, Mayfair, whereljPSas 
morning preacher, was not gained by any ascriftoe of digqte^ _ He 
was also “alternate evening preacher ” atthe Founding Hospital, 
and preached at the Berkeley Chapel and’’the Fkzrojr Chapel, 
now St Saviour’s Church, Fitzroy^ Square. He lecturtri.ai moral 
philosophy at the Royal Institution for three ebesHad^frote ^804 
to 1806 ; and treated his subject with'snch vigour, freshness 
and liveliness of illustration that the London wdrld crowded to 
Albemaric Street to hear him. He Mowed m the main Dugald 
Stewart, whose lectures he had attended in Edinburgh; but these 
is more originality as well as good sense in his lectures, especially 
on such topics as imagination and wit and humour, than in 
many more ptetentious systems of philosophy. He himself had 
no high idea of these entertaining pwformances, and threw them 
in the fire when they had served their pu^se^providing the 
money for furnishing his house. But hi? wife rescued the 
duurred MSS. and published them in 1850 as Elementary Sketches 
of Moral Philosophy. 

With the brilliant reputation that Sydney Smith had acquired 
in the course of a fw seasons in I/Uidon, he would probably 
have obtained some good preferment bad he been on tiie powerful 
side in politics. Sydney Smith’s eldw brother ■“ Bobus’? had 
married Oiroline Vernon, aunt of the 3rd Lord HoDandj and he 
was ^ways a welcome visitor' at Holland House. yfksg, 
-friends came into office f(?r a short time iu iSofij and pre^ted 
1 ^ wi& the living of Foston-le-Clay in Yorkshire. Heuduank 
from this banishment far a time, end discharged his pa^h duties 
through a cur^; but Sp^cw 1 Pere#va!’s ,m»dence swa 

> Judex damnatur citm noons absmUur. 
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passed in 1808, and i^tertrykig in vain to negotiate an exchange, 
he quitted London in 1809, and moved his household to York¬ 
shire. _ The Ministry (rf “ AH the Talents ” was driven out of 
office in 1807 in favour of a “ no popery ” party, and in that 
year appeared the first instalment of Sydney Smith’s most 
famous production, Peter Plymley’s Letters^ on the subject of 
Catholic emancipation, ridiculing the opposition of the country 
clergy. It was published as A Letter on the Subject of the Catholics 
to my brother Abraham who lives in the Country, by Peter Plymley. 
Nine other letters followed before the end of 1808, when they 
appeared in ccfilected form. Peter Plymley’s identity was a 
secret, but rumours got abroad of the real authorship. Lord 
HoQand wrote to him expressing his own opinion and Grenville’s, 
^t there had been nothmg like it since the days of Swift (Memoir, 
i. 151). He also pointed out that Swift had lost a bishopric for 
his wittiest performance. The special and temporary nature of 
the topics advanced in these pamphlets has not prevented them 
from taking a permanent place in literature, secured for them by 
the vigorous, picturesque style, the generous eloquence and 
clearness of exposition which Sydney Smith could always 
command. In hts country parish of Foston, with no educatkl 
neighbour within 7 m., Sydney Smith accommodated himself 
cheerfully to his new circumstances, and won the hearts of his 
parishioners as quickly as he had conquered a wider world. 
There had been no resident clergyman in his parish for 150 years ; 
he had a farm of 300 acres to keep in order ; a rectory had to be 
buUt. All these things were attended to beside his contributions 
to the Edinburgh Review. “ If the chances of life ever enable me 
to emerge,” he nevertheless writes to Lady Holland, “ I will show 
you I have not been wholly occupied by small and sordid pur¬ 
suits.” He continued to serve the cause of toleration by ardent 
speeches in favour of Catholic emancipation; his eloquence being 
specially directed against those who maintained that a Roman 
Catholic could not be believed on his oath. “ I defy Dr 
Duigenan,” t he pleaded, addressing a meeting of clergy in 1803, 
“ in the full v^our of his incapaci^, in the strongest access of 
that Protestant epilepisy with which he was so often convulsed, 
to have added a single securily to the security of that oath.” 
At this time appeared one of his most vigorous and effective 
polemics, A Letter to the Electors upon the Catholic Question (1826). 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained preferment at last from a Tory minister. Lord Lynd- 
hurst, who presented him with a prebend in Bristol cathedral 
in 1828, and afterwards enabled him to exchange Foston for the 
living of Combe Florey, near Taunton, which he held conjointly 
with the living of Halberton attached to his prebend. From 
this time he discontinued writing for the Edinburgh Review on 
the ground that it was more becoming in a dignitary of the church 
to put his name to what he wrote. It was expected that when the 
Whigs came into power Sydney Smith would be made a bishop. 
There was nothing in his writings, as in the case of Swift, to stand 
in the way. He had been most s^ulous as a parochial clergyman. 
Doctoring his piuishioners, he said, was his only rural amuse¬ 
ment. His religion was wholly of a practical nature, and his 
fellow-clergy had reasons for their suspicion of his very limited 
theology, which excluded mysticism of any sort. “ The Gospel,” 
he said, ” has no enthusiasm.” His scorn for enthusiasts and 
dread of religious emotion found vent in middle life in his 
strictures on missionary enterprise, and bitter attacks on Method¬ 
ism, and later in many scoffs at the followers of Fusey. Still, 
though he was not without warm friends at headquarters, the 
opposition was too strong for them. One of the first tilings that 
Lerd Grey said on entering Downing Street wai, “ Now I shall 
be able to do something for Sydney &mth ”; but he was not 
able to do more than appoint him'm *83r to a residentiary 
canoi^ at St Paul’s in exchange for the prebehdal stall he hem 
at Bristol. He was as eager a champion of parUamentaty reform 
as he had been of catholic emancipation, and ofib of his best 
fightmg speeches was delivered at Tai^fon in' 6ctdil^ f l^t tfhen 
be male his wtihloiown comparison Of the HousO of Lofds, tirho 
‘ • Patrick'to the dty of Anniq;h, a Ftoteirtuit 
egitatet. ^ . .. p. , 
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had'f ust thrown out the Reform Bill, with Mrs Partington of 
Sidmouth, setting opt «etii mop and pattens to stem the Atlantic 
in a storm. Some surprise must be felt now tlrnt Sydney Smith's 
reputation as a humorist and wit should have caused any 
hesitation about eltfvating him to an episcopal dignity, and 
pierhaps he was right in thinking that the real obstacle lay in his 
being known as “ a high-spirited, honest, uncompromising man, 
whom all the bench of bishops could not turn upon vital ques¬ 
tions.” With characteristic philosophy, when he saw that the 
promotion was doubtful, he made his position certain by' rcsnlv- 
mg not to be a bishop and definitely forbidding his friends t.i 
intercede for him. 

On the death of ha brother Courtenay he inherited £50,000, 
which put him out of the reach of poverty. His eldest daughter, 
Saba (1802-1866), married Sir Henry Holland. His eldest son, 
Douglas, died in 1829 at the outset of what had promised to be 
a brilliant career. This grief his father never foipot, but nothing 
could quite destroy the cheerfulness of his later life. He retained 
his high spirits, his wit, practical energy and powers of argu¬ 
mentative ridicule to the last. His Three Letters to Archdeacon 
Singleton on the Ecclesiastical Commission (i837-'38-39) and 
his Petition and Letters on the repudiation of debts 1 ^ the vtate 
of Pennsylvania (1843), bright and trenchant as his best 
contributions to the Edinburgh Review. He died at his house 
in Green Street, London, on file 22nd of February 1845 and was 
buried at Kensal Green. 

Sydney Smith’s other pubUcations include: Sermons (a vbls., 
1809): The Ballot (1839); Worts (3 vols., 1839), including thC Peter 
Plymley and the Singleton Letters and many jAcleS from the Edin¬ 
burgh Review; A Pragment on the Insh Soman Catholic Churah (184s); 
Sermons at St Paul's . . . (184O) and some other panmblets aiid 
sermons. I.ady Holland says (Memoir, i. 190) that her father left an 
unpublished MS., compiled from documentaiy evidence, to exhibit 
the history of English misrule in Ireland, but had hesitated to 
publish it. This was suppressed by his widow in deference to the 
opinion of Ixird Macaulay. 

See A Memoir of the Reverend Sydney Smith by Ms daughter, Lady 
Holland, with a Selection from his Letters edited by Mrs [.SaroA] 
Austin (2 vols., 1855); also A Shefch of the Life and Times of .. . 
Sydney Smith (1884) by Stuart J. Reid; a chapter on “ Sydney 
Smith " in Lord Houghton's Monographs SoeiM and Personal (1873); 
A. Chevrillon, Sydney Smith et la renaissance des idies libirales en 
Anglelerre au XIX’ siicle (1894); and especially the monograph, 
with a fun description of his writings, by G. W. E. Russell in Sryimey 
Smith (English hW of Letters senes, 190J). lliere are numerous 
references to Smith in contemporary correspondence and journals. 

SMITH, SIR THOMAS (i5i3-i.';77), English scholar and 
diplomatist, was bom at Saffron Walden in Essex on the S3rd 
of December 1513. He became a fellow of Queens’ College, 
Cambridge, in 1530, and in 1533 was appointed a public reader 
or professor. He lectured in the schools on natural phflosophy, 
and on Greek in his own rooms. In 1540 Smith went abroad, «nd, 
after studying in France and Italy and taking a degree of law 
at Padua, returned to Cambridge in 1542. He now took the lead 
in the reform of the pronunciation of Greek, his views after con¬ 
siderable controversy being universally adopted. He and his 
friend Sir John Oieke were the great classical scholars df the 
time in England. In January 1543/4 he was appwnted first 
regius professor of civil law. He was vice^hancellor of the 
university the same year, and became chancellor to the bi^op of 
Ely, \yy whom he was ordained priest « 1546. - In 1547 he 
became provost of Eton and dean of Carlisle. He early adopted 
Protestant views, a fact which brought him in'bo prominence 
when Edward came to the throne. During Somerset's 
protectorate he entered public life and wm made a secretary of 
state, being sent on an important diplomatic mission to Brussels. 
In 1548 he was knlghtM. On the accesSiori df Mary he was 
deprived of all his offices, but in the succeeding teign was promin¬ 
ently employed in public affairs. He becohie a member rif parlia¬ 
ment, and was sent to 1562 tti ambassador td Ranee, tiMrt he 
remained till 15M; and to 1572 he aigato went to Ranefe to the 
same capadtyfor a short time. He remained one of/EK*abeth’s 
most trusted Ibutestant cohiisfellors, being appOtofod to 157* 
chanceHor of the order of the Garter and a seoretaty of state. 

I He died on the rath df August 1577. In 1661 thegrandsoii of his 
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brother beotge was created a baronet, and from him the tilfe has 
descended to the Smith family of the prisent day. 

His besjS-known work, entitled De Repvblica Anglofittm: the 
Marur of Oovamment or Policie of the Reaimt of Unhand, was palv 
UsUed posthumously in is&i, and passed tbrougU many editions 
His epistle to Gardiner, be recta ei emendata linguae Graecae pro- 
nunciatione, was printed at Paris in 1368; the same volume includes 
his dialogue De recta et emendata linguae Anglicanae seripiione. A 
number oi his letters from France are in the foreign state papers. 

See A. F. Pollard’s article in the Diet Nat, Biog. A life by Stiype 
was published in i6gS (Oxford edition, 1820). 

SMITH, THOBMS SODTHWOOD (1788-1861), English 
physician and sanitary reformer, was bom at Martock, Somerset¬ 
shire, on the 3ist of December 1788. While a medical student in 
Edinburgh he took charge of a Unitarian congregation. In 1816 
he took his M.D. degree, and began to practice at Yeovil, Somer¬ 
set, also becoming minister at a chapel m that town, but removed 
in 1820 to London, devoting himseU principally to medicine. In 
1824 he was ai^inted physician to the London Fever Hospital, 
and in 1830 published A Treatise on Fever, which was at once 
accepted as a standard authority on the subject. In this book 
he established the direct connexion between the impoverislnnent 
of the poor and epidemic fever. He was frequently consulted in 
fever epidemics and on sanitary matters by public authorities, 
and his reports on quarantine (1845), cholera (1850), yellow fever 
(1852), and on the results of sanitary imOTOVement (1854) were 
of international importance. He died at ^orence on the 10th of 
December 1861. 

SMITH, WILUAM (fl. 1596), English sonneteer. He published 
in 1596 a sonnet sequence entitled Chloris, or the Complaint of 
the passionate despised Shepheard. He was a disciple of Spenser, 
to whom the two first sonnets and the last are addressed. He 
signed his name W. Smith, and has sometimes been confused 
with the playwright Wentworth Smith, who collaborated with 
John Day, William Haughton and others (1601-1603). 

SMITH, WILLIAM (r. 1730-1819), English actor, the son of a 
city tea merchant, was educated at Eton and went up to Cam¬ 
bridge, but his wild pranks soon ended his college career and 
brought him back to London. His first stage appearance was 
in 1753 at Covent Garden, where he remained for twenty years, 
playw important parts. In 1774 he was at Drury Lane under 
Garrick’s management. His forte was gay comedy, and he was 
the original, indeed unrivalled, Charles Surface. It was in this 
part tlmt he made his farewell appearance in 1788. He died on 
the 13th of September 1819. His sporting tastes and social 
connexions—he married the sister of a peer—led to his being 
called “ Gentleman Smith,” a sobriquet his manners seem to 
have justified, He is to be distinguished from an older English 
actor, William Smith (d. 1696), the friend of Betterton. 

SIETTH, WILLIAM (176^1839), English geologist, appropri¬ 
ately termed “ the Father of English geolog}',” and known 
among his acquaintances as “ Strata Smith,” was born at 
Churchill in Oidordshire on the 23rd of March 1769. Deprived 
of his father, an ingenious mecha^, before he was eight years 
old, he depended upon his father’s eldest brother, a fanner at 
Over Norton, who was but little pleased with his nephew's love 
of collecting "pundibs” (Ttrebraiidaf) and “pound-stones” 
(the large Echinoid Clypeus, then frequently employed as a 
pound weight by daiiywnen), and with propensity for 
carvmg sundials on soft brown " oven-stone ” of his neighbour¬ 
hood. The uncle was, however, better satisfied when the boy, 
idter studying the rudiments of geometry and surveying, began 
to take (interest in the draining of land; and there is no doubt 
that William Smith profited in after life by the practical experi- 
.ence he gained with his relative. At the age of eighteen he 
became assistant to Edward Webb, surveyor, of Stow-on-the- 
Wold, and traversed the Oolitic lands of Oxfordshire and 
Gloucestershire, the Lias clays and red marls of Warwickshire 
and odier districts, studying their varieties of strata and ,apils. 
In 1791 his observations at Stowe}' and High Littleton, in 
Somersetshire first impressed him with, the regularity of the 
strata. In 1793 he executed the surveys apd levellings for tjhe 
line of the Swerset Coal Canal, in the course pfwhi^ he con¬ 


firmed a previous suppMsition, that the strata lying above the 
coal were not horizontal, but inclined in one direction—to the 
E.—«o as to termtmate successively at the surface. 

On being appointed engineer to the canal in .1794 he^ was 
deputed to make a tour of observation with regard to inland 
navigation. During this tour, which occupied nearly two months, 
he journeyed to York and Newcastle and returned through 
Shropshire and Wales to Bath; he carefully examined the 
geological structure of the country^ smd corroborated his general¬ 
ization of a settled order of sueceission in the Strata. After 
residing for two or three years at High Littleton he removed in 
1795 to Bath, and three years later purchased a .small estate at 
Tutiing Mill, Midford, about 3 m. distant from the city, where 
he engaged in the last duties he performed as resident engineer 
to the Coal Canal (1798-1799). His numerous journeys had 
satisfied him of the practicalnlily of making a map to show 
the ranges of the different strata across England, smd in 1794 
he coloured his first geological map—^that of the vicinity of Bath. 

At this time he made acquaintance with the Rev, Benjamin 
Richardson (d. 1832), from 1796 rector of Fario%h Hungerford, 
who possessed a good collection of local fossils, but knew nothing 
of the laws of stratification. He had a sound knowledge of 
natural history, and he greatly aided .Smith in learning the 
names and true nature of the fossils, while Smith arranged his 
specimens in the order of the stmta. By this new friend Smitli 
was introduced to the Rev. Joseph Townsend (173&-1816), 
rector of Pewsey, and on a notable occasion in 17^ Smith 
dictated his first table of British Strata, written by Richardson 
and now in the possession of the Geological Society of London. 
It was headed Order of the Strata, and their imbedded Organic 
Remains, in the neighbourhood of Bath; examined and proved 
prior to S 799 . In 1813 Townsend wbli^ed, with due acknow¬ 
ledgment, much information on the English strata communicated 
by William Smith, in a work entitled The Character of Moses 
established for veracity as an historian, recording events from the 
Creation to the Deluge. Meanwhile Smith was completing and 
arranging the data for his large Geological Map of England and 
Wales, with part of Scotland, which appeared in 1815, in fifteen 
sheets, engraved on a scale of 5 m. to 1 in. The map was reduced 
to sm^ler form in 1819 ; and from this date to 1822 twenty-one 
separate county geological maps and several sheets of sections 
were published in successive years, the whole constituting a 
Geological Atlas of England and Wales. Smith’s collection of 
fossils was purchased in 1816^1818 by the British Museum. 
In 1S17 a portion of the d^criptive catalogue was published 
under the title of a Stratigraphical System of Organised Fossils. 
Prior to this, in 1816, he commenced the publicatkiii of Strata 
Identified by Organised Fossils, with figures printed on paper to 
correspimd in some degree with the natural hue of "the strata. 
In this work (of which onl^ four parts were published, 1816-1819) 
is exemplified the great principle he esitablished of the identified 
tion of strata by their mduM organic remains. In January 
1831 the Geological Society of London conferred on Smith the 
first Wollaston medal; on which occasion Sedgwick in an 
eloquent address referred to Smith as " the Father of English 
Geology ”; and the government conferred ujion him a life- 
pension of iioo per annum. The degree of LL.D. he rroeived 
from Dublin, at the meeting of the British Association in that 
city in 1835. In 1838 he was appointed one of the commiasiDnerg 
to select building-stone for tab new Houses of Parlwment. 
The last years of hb life were spent at Hockness (of wbfch .he 
n^e a good geok^ical map), , near Scarborough, and in the 
latter town. His usually robust heallHi failed in. ]:8'39, and on 
38th August of that year he died, at Nortbamptom He was 
buried at St Peter’s church, andiaihust by.Ghaotrey Was platod 
in. the nave. In. 1891 the ead iof -Duck, erected a monument 
to. his,memory,at bis native plane, GhmcluU. . , 

fiis iMsmows, edited by fifslkPhcw, Jim:Fbfi^^>eFPsaKdin.t 844 > 
,tMiT4> PR Wtl^UARt <i8*3--i^ 3)> Ei^lish iexioognipher, 
lyas borniat Enfield m.t8i3of:N9noonfoi»istj.HffentSt .He was 
originally destined fqr a theolo^^ career, ,i>Mtead was 
articled to A solicitor. In his spare time be taught himself 
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d«sska, «nd when he entered Univeisity College he carried off 
hothj the Greek and Latin prizes. He was entered at Gray’s 
Inn in .1830, but gave up h® legal studies for a post at University 
College school, and began to write on classical subjects. He 
next turned his'attention to lexico^phy. His first attempt 
was the Dtetionary of Greek and Roman Antiquities, which 
appeared in 1843. The greater part of this was written by 
himself. In 1849 followed the Dictionary of Greek and Roman 
Biography, and the Greek and Roman ^ogyaphy in 1857. In 
this work some, of the leading scholars of the day were associated 
with him. bi 1850 he published the first of the school diction- 
BTOs ; and in *853 he b^an the Principia series, which marked a 
distinct step in. the school teaching of Greek and Latin. Then 
came the Students’ Manuals of History and Literature, in which 
the Greek history was the editor’s own work. Li carrying 
out this task Smith was nwst ably seconded by John Murray, 
the publisimr, who, when the ariginal publishers of the dictionaries 
got into difficulties, volimteered to take a share in the under- 
lalung. The most important, perhaps, of the books edited by 
William Smith were those that dealt with eedesiastioJ subjects. 
These were the Dictionary of the Bible (1860-1865) j the Dictionary 
of Christian Antiquities (1875-1880), undertaken in collaboration 
with Archdeacon Cheethain ; and the Dictionary of Ckristian 
Biography (1877-1887), jointly with Dr Henry Wace. The 
Atlas, on which Sir (^rge Grove collaborated, appeared in 
1875- From 1853 to 1869 Smith was classical examiner to the 
Uniyeirsity of London, and on his retirement he became a member 
of the Senate. He sat on the Committee to inquire into questions 
of copyright, and was for several years registrar of the Royal 
Literary Fund. He edited Gibbon, with Guizot’s and Mihnan’s 
notes, in 1854-1855. In 1867 he became editor of the Quarterly 
Anaris, which he directed wto marked success until his death on 
the 7th of October 1893, his remarkable memoiy and accuracy, 
as well as his tact and courtesy, specially fitting him for such 
n post. He was D.C.L. of Oxford and Dublin, and the honour 
of knighthood was conferred on him the year before his death. 

SMITH, WILUAH KABXAR (18*4-1903), American generd, 
was bom at St Albans, Vermont, on the 17th of February 1824, 
and graduated from West Point in 1845, being assigned to the 
engineer branch of the army. He was twice assistant professor 
of mathematics at West Point (1846-1848 and 1855-1856^ 
During the first campaign of the Civil War he was employed on 
the staff* in August 1861 became brigadier-general of volunteers,! 
and was brevet lieutenant-colonel U.S.A. for his gallantry at | 
the action of White Oak Swamp. In July 1862 he received 
promotion to the rank of major-general U.S.V. Smith kd his 
division with conspicuous valour at Antietam, and was again 
breveted in the regular army. On the assignment of General 
Franklin to a superior Gommand Smith was p^ced at the head of 
riie VI. corps of the Army of the Potomac, which he led at riie 
disastrous battle of Fredericksburg (;.«.). The recrimination's 
which followed led to the famous general order in which several 
of the senior officers of the army were dismissed and su^nded 
by General Burnside. Smith was one of these, but it is to his 
credit that he did not leave the army, and as a br^dier^enmul 
he commanded troops in Pennsylvania during the critical days 
of the GetW^hurg campaign. Later in 1863 he was assigned to 
duty as chief engineer of the Army of the Cumberland. As such 
he conducted the engineer operations which reopened the 
“ cracker 4 iite ” from Chattanooga {q.v.) to the base of supplies. 
Gl this action ffie House Committee im military aftoirs reported 
iii 1865 that as a subordincte. General W. F. Smito had 
the Army of- the Cumberland frrnn. capture, and afterwards 
directed it‘to victofyi” Smhh was now again nominated for 
the mink of majo!(-gffieral U.S.V., end Grant,'Who' was muOh 
impressed with ^to’s work, insist strongly that the nomins' 
ddti Should be confirmed, whidi was accoidingljy done by the 
senate ih 'March 1864. Gtsnt, according to his own statement, 

“ was'not‘kmg in ^ding out that the objections to Tito’s 
promeition wmu'WtU funded,” but he never stated the gtoundt 
of his'COmplainti'Siiid Smith, in the “Battles and Leaders'’ seriee, 
mSintsined that tody ware purely of a personal character.' For 
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the llitginian campaign of 1864 Smith was specially assf^ed by 
Grant to command the JCVIII. corps. Army of the James, and 
hetookpartinthe bittle of Cold Harbour and the first operations 
against Petersburg* afto which, while absent on leave, he was 
suddenly deprived ofdiis command by Grant. He resigned from 
the volimteers in 1865, and from the U.S. army in 1867. From 
1864 to 1873 be was president of the International Telegraph 
Comply, and he subsequently served on the board of police 
commissioners of New York, booming president of this in 1877. 
After 1881 he was engaged in civil engineering work. He died 
at Philadelphia on the a8th of February 1903. 

SMITH, WILUAH HBNBT (1808-1874 English autoor, 
was bom at Hammersmith, London, in 1808. He was educated 
at Radley School, end in 1821 was sent to Glasgow University. 
In 1823 he entered a lawyer’s office, in which he remained for &y« 
years. He was called to the bar, but had no practice. He 
contributed to the Literary GaeeUe and to the Athenaeum, trader 
the name of “ Wool-gatherer,’’ attracting. some attention by 
the delicacy and finbh of his style. Ernesto, a philosopbii^ 
romance, appeared in 1835, poems, Guidoae and Solit^e, in 
1836, and in 1839 he formed a connexion with Blachwood's 
Magazine, for which he acted as philosophical critic fur thirty 
years. In 1^6 a visit to Itafy led to the writing of a tale entitled 
Mildred, which was too purely reflective to be successful. In 1851 
he declined the chair of moral philosophy at Edinburgh, being 
unwilling to abandon his quiet, studious life in the Lake Dtstrict. 
There he completed his philosophic romance Tharndde (1857), 
ydiich was considered at the time to be a woric of real intellectual 
value. A similar production, Grasenkurst, appeared in i86s j « 
second edition contained a memoir of the author by his wife. 
Smith died at Brighton on 28th March 1873. He also wrote two 
plays, one of which, Athelwald, was produced by Macready m 1843. 
it was published with his other tragedy. Sir WMiam Crichton, 
in 1846. 

SMITH, WaUAM HBNBY (1825-1891), English man of 
business and statesman, was bom in I^ndon on the 24tb of June 
1825. His father was the founder of the great districting finu 
of W. H. Smith & Son, in the Strand, and at an earfy age be 
became a partner and devoted hims^ to the business. He 
betrayed no pcffiticol aspirations untU' 1865, when he came for¬ 
ward as a eCservative to contest Westminster against John 
Stuart Mill and the Hon. Mr Grosvenor. Ddeatol on that 
occasion, he triumphed in 1868, winning a victory when his party 
was in general vanquished on all sides. Tlw prestige thus 
obtained combined with weidth and his business abilities to 
recommend him to Disraeli, who in 1874 made him secretary .to 
the Treasury. In 1877 he gained cabinet rank as first lord of the 
Actoiralty; in 1885 he was successively secretary for War and 
chief secretary for Ireland; in 1886 he was again at the War 
Office; and when late in that year L(»d Randolph Churchill’s 
resignation necessitated a reconstruction of the ministiy, Mr 
Smith found himself first lord of the Treasury and leader of the 
Mouse of Commons. He was no orator, and made no pretence 
to genius, but his success in these high offices was complete, 
surd WM admittedly due, not merely to business ability, but to 
the universal respect whidi was gained by his patience, good 
temper, zeal for the public service, and tiMrovigh kindness of 
heart. He died-at Waimer Castle(which'he occupied as Warden 
of the Chv^ue Ports) on the 6th erf October. .1891, In recognition 
of his services a peerage in her own right was conferred on his 
widow, with the titk of Viscountess. Hambleden. Lady Hambk- 
den (b. 1828) had been a Miss Danver$;:and before marrying 
Mr Smith had been the wife of Mr .B. A. Ltech,lty whom she had 
a family. Her eldest'son by the second marriage, the Hon. iW. 
F. D. Smith (b. 1868), rowed in the Oxford Imt, and on Ws 
father^s death 'became bead of :the business; in 189s he.was 
elected Conservative MJP. for toeiiSteatid (London), and was 
re-elected in 1892,1895, 1900 and 1906. He monied in 1894 
Lady Esther Gore, dhughter'of the eail of Arran.', 

8 MITII, mUMM lOBramOK' (1846-1^,1 Scottish philo¬ 
logist^ physicist, archaeologist, Biblical critic, and editoc,rfrom 
i^i/6f t^ipth edition of this Encycfa^xtedii^iWBa bomoa lhe 
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ath of'November 1846 at Keig in Aberdeenshire, whale his 
father was Free Church mmister. He ^as educated at home and 
at Aberdeen University, where he attained'the highest academic 
distinctions, winning among other thii^ the Ferguson mathe¬ 
matical scholarship, which is open to ail graduates of Scottish 
universities under three years’ standing. In 1866 he entered the 
Free Church College at Edinburgh as a student of theology. 
During two summer sessions he studied philosophy and theology 
at Borm and Gottingen, making friends in all branches ot learning. 
From 1868 to 1870 he acted as assistant to the professor of 
natural philosophy in Edinburgh University. During this 
period he was not only most successful as a teacher, but produced 
much original work—especially in the experimental and mathe¬ 
matical treatment of electricity—which is still regarded as 
standard. In 1870 he was appointed and ordained to the office 
of professor of Oriental languages and Old Testament exegesis 
at the Free Church College, Aberdeen, and here he began that 
series of theological investigations which, characterized as they 
were by learned research and tlie use of the most scientific 
methods, were destined to make his name famous. He was the 
pupil and personal friend of many leaders of the higher criticism 
m Germany, and from the first he advocated views which, though 
now widely accepted, were then regarded with apprehension. 
The articles on Biblic^ subjects which he contributed to the«9th 
edition of the Encyclopaedia Britannica distressed and alarmed 
the authorities of the Free Church. In 1876 a committee of the 
General Assembly of that Church reported on them so adversely 
that Smith demanded a formal trial, in the course of which he 
defended himself with consummate ability and eloquence. The 
indictment dropped, but a vote of want of confidence was passed, 
and in 1881 Smith was removed from his chair. During this long 
struggle he was sustained by the conviction that he was fighting 
for freedom, and at the end of the trial he was probably the 
most popular, if not the most powerful, man in Second. Marks 
of .sympathy were sliowered on him from all sides. 

In 1875 he was appointed one of the Old Testament revisers; 
in 1880-1882 he delivered by invitation, to ver>' large audiences 
in Edinburgh and Glasgow, two courses of lectures on the 
criticism of the Old Testament, which he afterwards published 
{TheOld Testament in the JewishChwch, fcKt edition 1881, second 
edition 1892, and The Prophets of Israel, 1882, which also passed 
through two editions); and soon after his dismissal from his chair 
he joined Professor Baynes in the editorship of the Encyclopaedia 
Britannica, and after Professor Baynes’s death remained in 
supreme editoriid control till the work was completed. His versa¬ 
tility, firmness combined with tact, width of view, and pains¬ 
taking struggle for accuracy were largely responsible for the 
maintenance of its high standard. But he did not let his other 
duties interfere witii his Semitic studies. He visited Arabia, 
Egypt, Syria, Palestine, Tunis and southern Spain, and had 
an intimate I^wledge of, and personal acquaintance with, not 
only the literature, but the life of the East. His early friendship 
with J. F. McLennan, that most original student of primitive 
marriage, had a great influence on Smith’s studies, and his 
attention was always strongly attracted to the comparative 
study of prinutive customs and their meaning. His chief con¬ 
tributions to this branch of learning were his article SacairiCE 
in the Encyclopaedia Britannica, his Kinship and Marriage in 
Early Arabia (Cambridge, 1885), and above all his lectures on the 
Relipon of the Semites (ist editfen 1889, 2nd edition 1894). His 
originality and grasp of miind enabled him to seize the essential 
among masses of details, and he had in a marked degree the power 
of carryihg a subject fa^er than his predecessors. 

In 1883 Robertson Smith was appointed Lord Almoner’s 
Professor of ^wbic at Cambridge, which henceforth became his 
home. He occupied rooms in Trinity College till 1885, when he 
was elected to a professorial fellowship at Christ’s College. In 
1886 he became university librarian, and in 1889 Adam Pro¬ 
fessor of Arabic. In 1888-1891 he delivered, as Burnett lecturer, 
three courses of lecturesAt Aberdeen bn'the primitive religion of 
the Semites. Early.in Z890 grave symptoms of constitutional 
disease manifested themselves, and the last years of his life were 


full of suffering, which he bore with the utmost courage and 
patience. He never ceased to work, and when near his end was 
actively engaged in planning the Encyclopaedia Biblica, which 
he had hoped to edit. He died at Cambridge on the gist of 
March 1894, and was buried at Keig. Small and slight in person 
and nes'er robust in health, Robertson Smith was yrt a man of 
ceaseless and fiery energy;' of an intellect extraordinarily alert 
and (^uick, and as sagacious in practical matters as it was keen 
and piercing in speculation; of an erudition astonishing both in its 
range ^d in its readiness; of a temper susceptible of the highest 
enthusiasm for worthy ends, and able to inspire others with 
its own ardour; endowed with the wannest affections, and 
with the kindest and most generous disposition, but impatient 
of stupidity and ready to blaze out at whatever savoured of 
wrong and injustice. The sweetness and purity of his nature 
combined with his brilliant conversatioiud powers to render 
him the most delightful of friends and companions. 

See also James Bryce, Studies in Contemporary Biography (1003). 

(A. E. S.) 

SMITH, SIR WILLIAM SIDNEY (1764-1840), English admiral, 
was the second son of'Captain John Smith of the Guards, and 
was bom at Westminster on the aist of July 1764. He entered 
the navy, according to his own account, “ at the beginning of 
the American War,” being only about eleven years of age. For 
.his bravery under Rodney in the action near Cape St 'Vincent 
in January 1780, he Was on the 2Sth of September appointed 
lieutenant of the “ Alcide,” 74. After serving in the actbns 
against the French fought by Graves off Chesapeake in 1781 and 
by Rodney at the Leeward Islands in 1782, he was on the 6th of 
May of the latter year promoted to be commander of the “ Fury ” 
sl(^,.and on the i8tii of October advanced to the rank of captain. 
His sliip having been paid ofl in the beginning of 1784, he spent 
two years in France and afterwards visited Spain. From 1790 
to 1792 he advised the king of Sweden in the war with Russia, 
receiving for his services the honour of knighthood. After his re¬ 
turn to England he was sent on a mission to Constantinople, and 
liaving joined Lord Hood at Toulon from Smyrna in December 
1793, he, though only on half piay, was actively employed in the 
attempt to bum the enemy’s ships and arsenal. In the following 
years he was engaged in the ChannM hunting French privateers; 
but, having with &e boats of his squadron boarded in Havre-de- 
Grfice harbour-a lugger which was driven by the tide above the 
French forts, he was on the 19th of April 1796 compelled to 
surrender and sent a prisoner to Parb. By means of forged orders 
fur his removal to another prison he made his escape from the 
Temple, and, crossing the Channel in a small skiff picked up at 
Havre, arrived in London on the 8th of May 1798. In October 
he was appointed to the command of the “ Tigre,” 80, and was sent 
to the Mediterranean. By a very curious decision of the govern¬ 
ment he was joined in commission with his brother Spencer Smith, 
minister at Cmstantinople. Learning of Bonaparte’s approach to 
St Jean d’Acre, he hastened to its re&f, and on the 16th of March 
2799 captured the enemy’s flotilla, after which he successfully 
defended the town, compelling Napoleon on the aoth of May to 
raise the siege and retreat in disorder, leaving all his artiUery 
behind. For this brilliant exploit he received the iq>ecial thanks of 
the Houses of Parliament and was awarded an annuity of ^1000. 
On the 24th of January x8oo he took upon himself to make the 
convention of El Arish, by which the French were to have been 
allowed to evacuate Egypt His action was disallowed by his 
superiors, who insisted that the French must surrender. Sub¬ 
sequently he co-operated with Atxmomby, under whom be 
commanded the naval brigade at the battle of Abdukir, where 
he was wounded,> On his return to England he was in 1802 
elected M.P. for the city of Rochester. In March 1803 he was 
commissioned to watch the preparations of t^ Frendi.for ^an 
invasion of England. Having on the oth of November 1.805 be*” 
promoted to be rear-admiral of the bme, he was in tfae -foUiwing 
January despatched on ascret service for the ;wotectianofr^fly 
and Naples. Hb conduct was as usual brilliant, but„a}so as 
usual, lus vanity and self-assertion led him into quar^ with 
the military offieeis. He relieved Gaeta and captoiM Capriy hut 
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■on the 25th of January 1807 received orders to proceed to Malta, 
'vdience he joined Sir John Duckworth, who was sent to act 
against the i\irks. On the 7th of February, with the rear division 
of the squadron, he destroyed the Turkish fleet and spiked the 
batteries off Abydos. In November following he was sent to 
blockade the Tagus, and was mainly instrumental in embarking 
the Portuguese prince regent and royal family for Rio de Janeiro, 
after whidi he was sent as commander-in-chief to the coast of 
S. America in February 1808. At Rio he was entangled in 
another quarrel with the British minister. Lord Stra^ord, 
and was summarily recalled in 1809. On tlie 31st of July 1810 
he was made vice-admiral of the blue, and on the iSth of July 
1812 was despatched as second in command under Sir Edward 
Pellew (afterwards Viscount Exmouth) to the Mediterranean, 
but the expedition was uneventful. His term of active service 
practically closed in 1814. He was made K.C.B. in 1815 and 
in 1821 admiral. The later years of his life were spent at Paris, 
where he died on the 26th of May 1840. His restless self- 
assertion brought him into collision with many of his contempor¬ 
aries, including Nelson and Sir John Moure. Colonel Bunbury’s 
Narrative of some Passages in the Great War with France contains 
a most amusing account of his theatrical vanity. But though by 
nature a boaster he was both daring and ingenious. 

Scu Barrow, Lije of Admired Sir W. S. Smith (2 vols., 184S). 

SMITH, a worker in metals. Tlie 0 . Eng. smid, Du. smid, 
Ger. Sekmied, &c., are from an obsolete Teut. verb smeithan, to 
forge. The root is seen in Gr. a-fiiKyi, a graver’s tool. It is 
apparently not connected with “smooth,” where an original 
m has been lost. There is no foundation for the old etymological 
guess which identifies “ smith ” with “ to smite,” as the one 
who smites or beats iron. When used without such qualification 
as appears in “ goldsmith,” “ silversmith,” &c., the term means 
a worker in iron, especially as indicating a “ blacksmith,” one 
who forges iron, as opposed to “ whitesmith,” the finisher and 
polisher of iron, or “ tinsmith,” a worker in tin, Th^ word has 
originated one of the commonest of English surnames, .sometimes 
taking various archaic forms (Smyth, Smythe, Smigth/ &c.; 
also German Schmidt). 

SMITH COLLEGE, an American institution for the higher 
education of women, at Northampton, Massachusetts. It was 
founded by the will of Sophia Smith (1796-1870) of Hatfield, 
who gave money to Smith Academy in Northampton and to 
Andover Theological Seminary, and who left about $365,000 
“ for the establishment and mainteiuuice of an institution fur 
the higher education of young women, with the design to furnish 
them means and facilities for education equal to those which are 
afforded in our colleges for young men ” ; she chose Northampton 
as the site of the college and selected ^e trustees. The college 
was chartered in 1871 and was opened in 1875. 

On the college campus in the central part of Northampton are: 
College Hall, with administrative offices, an assembly hall, and 
lecture rooms; Seelye Hall, with department offices and recitation 
rooms: a library, completed in iqto and containing 30,000 volumes 
in tliat year; an auditorium, with a large organ and a seating capadty 
of 2500 ; the Li^ Hall Of Sdence; Chemistry Hall; an astronomical 
observatory; Amsic Han; the HIUvot Art GaUery, with an en¬ 
dowment of $50,000 for the increase of its collections: the Students' 
Biulding for the social life of the students; the Lyman Plant House 
and the Botanic Garden; the Alumnae Gymnasium; the Allen 
Recreation Field; sixteen (in 1910) dwelling-houses for the students 
on the plan of private homes, not dormitones; an infirmary; and 
Sunnyside, a home for convalescents. Entrance requirements difier 
little from those of the College Entrance Examinatiaa Board. All 
undergraduate courses are largely elective and lead to the degree 
of Bachelor of Arts. Graduate courses lead to the d e gr e e s of 
Master of Arts and Doctor of Hillosophy, the latter degree being 
rarely conferred and " only in recognition of high scholarly attain¬ 
ment and of ability to carry on original research." In 1909-1910 
there were rou teachers and 1635 students (of whom 8 were graduate 
students), and the college had an endowment of about $1,300,000. 
The anniul tuition charge was $iao until 1909, when it becama $150. 
There are six fellowships, of $500 each, which are granted for graduate 
research 1 and there are many undergraduate scholarships, and loans 
are made to needy students by the Smith Students' Aid Society 
(1897). the Collegu contributes to the Amerium Classical Schools at 
Athens and Rome, to the Zoological Station at Naples, and to the 
Marine Biological Laboratory at Woods Hole, Massachiiastts, The 


firettpresident of the college from 1873 to September' rgro whs 
Lawrenus Clark Scclyo (K I837), a graduate of Union College and «f 
iVikdover Tkeologica>Suiiiuuu'y. 

SMITH’S FALU, a town and outport o{ Lanark coun]^, 
Ontario, Canada, onjthe Rideau river and canal, and the Canadian 
Pacific railway, 28 m. N.W. of Brockville. Pop. (1901) 5*55. 
It contains saw, shingle, woollen and planing mills, and la^ 
agricultural implement works, and has regular steamer cotmexion 
with Kingston and Ottawa by the Rideau river and canal. 

SMITHSON, HENRIETTA CONSTANCE (1800-18^), Irish 
actress, was the daughter of a theatrical manager. %e nude 
her first stage appearance in 1815 at the Crow Street theatre, 
Dublin, as Albina Mandcville in Reynolds's Will. Three years 
later she made her first London appearance at Druiy Lane as 
Lctitia Hardy. She had no particular success in, England; 
but in Paris, in 1828 and 1832, whither she first went with 
Macready, slie aroused immense enthusiasm as Desdesaona, 
Virginia, Juliet and Jane Shore. She had a host of admirers, 
among them Hector Berlioz (q.v.), whom she married in 1S33. 
They separated in 1840. At the time of her marriage her 
popularity was already over and she was deeply in dAt. A 
benefit was given her, but she had the mortification of, seeing 
a rival applauded when she herself was. coldly received. She 
retired from the st^e, and died on the 3rd of March 1854. 

SMITHSON, JAMES (1765-1829), British chemist and mineral¬ 
ogist and founder of the Smithsonian Institution at Washington, 
a natural son of Hugh Smithson, 1st duke of Northumberland, 
by Mrs Elizabeth Keate Macie, a granddaughter of Sir George 
Hungerfurd of Studley, was bom m France in 1765. He was 
educated at Pembroke College, Oxford, where he graduated 
in 1^86, and was known in early life as James Lewis (or Louis) 
Macie. He took the name of James Smithson about the year 
1800. His attention was given to chemistry and mineralogy, 
and be published analyses of calamines and other papers in t^ 
Annals oj Philosophy and Phil. Trans. The mineral name 
“ smithsonite ” was originally given in his honour by Beudant 
to zinc carbonate, but luving also been applied to the silicate, 
the name is now rarely used. In 1784 he accompanied Eapjas 
St Fond in his journey to the Western Isles, and m the Engluh 
translation of Travels in England, Scotland and the Uemdes 
(1799) Smithson is spoken of as “ M. de Mecies of London.” 
He was elected F.R.S. in 1787. He died at Genoa on the 27.th 
of June 1829. By his will he b^ueathed upwards of jJioo,ooo 
to the United States of America to found the Smithsoiiian 
Institution. The institution (see below) was founded by act 
of Congress on the loth of Au^t 1846. 

See Iame.H Sraithson and liis Bequest ” (with portiaiti^, by 
W. J. Rhee.s, and " The Scirtitific Wntings 01 James SmithiKm/' 
ediM by W. J. Rhees, Smithsonian Mite. CoU.^ voL xrd. (1879- 
1880). _ 

SUTHSONIAN INSTITUTION, an American institution of 
learning in Washington, D.C, founded by the bequest of Janies 
Smithson (?.».), who seems to have known of Joel Barlow’s 
plan for a national institution of learning in the city of Washing¬ 
ton in accordance with George Washington’s recommendation 
in his farewell address of 1796. His estate was left to a nephew, 
Henry James Hungerfiurd, with the st^lation that ^lould 
Hungerford die without issue the whole estate should go “to 
the United States of America to found at Washing^, under 
the name of the Smithsonian Institution,, an. establishment for 
the increase and diffusion of knowledge among men.” Hunger- 
ford died without issue in 1835. There was much oj^osition in 
America to the acceptance of Smithson’s bequest, especially 
by John C. Chlhoun and others who held that Congress had po 
power under the Constitution to accept such a gift, but the 
gift was accepted, largely through the efforts of John Quincy 
Adams; and Richard Rush, sent to Englknd as agdnt.f^ the 
Unite 4 States, quidcly obtained a v^aict for the Apat^n 
claim to the estate. In September 1838 £104^960. tin gold 
sovereigns was delivered from the clipper “Mediator ” to the 
Philadriphia mint, where it was recoined into Atthncan mon^r, 
$5o8,3i8'46: in 1867, after the death of Hw^mlard's mother, 
a residuary legacy of $26,210 was received ai^ ,tiie fund then 
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MBounte^ to $650,000. An act of the 7th of July 1838 (repealed 
ia 1841) directed the investment of th; money in state bonds, 
and $500,000 was invested in Arkansas Wbnds which proved 
worthless,’but Congress, considering that it was a trustee of the 
fund, made an appropriation to cover the bss. By other gifts, 
notably that of $250,000 from Thomas George Hodgkins (d. 
1892) of Setauket, Long Island, New York, the fund was increased: 
in 1910 it amounted to $944.9x8, drawing interest at 6 %. 

There were manv different suggestions as to how the fund 
should be used. The character of the National Institute (called 
National Institution before 1843), which was organized in 1840 
“to promote science and the useful arts and to establish a 
national museum of history," had a great influence in shaping 
the act (approved on the loth of August t846) establishing the 
Smidisonian Institution and providing for an “ establishment ” 
by this name composed of the president, vice-president, 
secretaries of state, treasury, war and navy, the postmaster- 
general, the attorney-general,' the chief-justice of the supreme 
court and the commissioner of the patent office of the United 
Stateii, the mayor of the city of Washington (amended in 1871 
to read: governor of the District of Columbia), and such other 
persons as they may elect honorary members." The same act 
provided for the government of the Institution by a Board of 
Regents composed of the vice-president of the United States, 
tiic mayor of the city of Washington (amended in 1871 as abovel, 
three members of the Senate (appointed by its president), 
three members of the House of Representatives" (appointed 
by its spieaker), two members of the National Institute of the 
City of Washington (chosen by joint resolution of the Senate 
and House of ’Representatives), and four others, inhabitants 
of four different states; the Board chose from its members a 
chancellor (in practice the vice-president of the United States 
until 185c and since then the chief-justice). The act provided for 
the delivery to the Board of Regents and the maintenance in the 
buildings, which were to be erected according to the act, of 
“ all objects of art and of foreign and curious research, and all 
objects of natural history," &c., belonging to the United States, 
induding the collections of Smithson ; and it enacted that any 
applicant for copyright should deliver one copy of the work 
to be copyrighted to the librarian of the Smithsonian Institution 
and anotiter to the Librarian of Congress.* Thanks to the 
efforts of 'J. Q. Adams, provision was made for the use of the 
income of the fund only and the principal was permanently 
invested. 

'The Regents met on the 7th of September 1846. Those 
appointed were: George Evans, Sidney Breese and Isaac 
S. Pennybocker, senators; Robert Dale Owen, William J. 
Hough and Henry W. HilUard, members of the House of Repre¬ 
sentatives ; Rufus Choate, Gideon Hawley, Richard Rush 
and William C. Preston, by joint resolution, from four different 
states; and Alexander Dallas Bache and General Joseph 
G. Totten, from the National Institute. They elected (Dre. 
1846) as first secretary and director of the Institution, Joseph 
Hen^, then professor of natural philosophy in the Collie of 
New Jersey (Winceton University), who presented in his first 
annual report (Dec. *847) a “ prc^i^ara of organization.” ■' TTie 
first paragraph contained the following >-’•'' To Increase Knme- 
lidge: It 'is proposed (i) to stimulate men of talent to make 
oii^nal researclWs, by offering suitable rewards for memoirs 
containing new truths ; and (2) to appropriate annually a portion 
of tbs ittcome for pmticular researches, under the direction of 

‘■'Tlxe Secretary of the' Interior was added in 1877 and the Secretary 
Of A^cuKbre in 1894. ' 

■ ' Mo hmtorary members have been chosen since 1873, and an 
amendment of 1894 oonts the Otovirion for their election. 

" In January 1847 James Q.Westcott objected to the constitution- 
ahty of the act bewuse by it members of Congress were appointed 
(contrary to section 6. part ii. Of the Constitution) to civil offices 
under tM antiiarity of me United States created during their term 
of office in Congress. . . 

* Jn 1865 the actual ra^tting of copyright was transferred from 
the 3niit]bsonian Tnstitutidq to {the Library of Congress. 

*'RepllUted in SmitMdnitm ImtitutiOH Miscittatuous Collections, 
vtfl. xttil'ppr-sbd-ifobi 
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suitable persons. To Disuse Kneteiedge : It is proposed (1) to 
publish a series of periodical reports on the progiess oi different 
branches of knowledge; and (2) to publish occasionaliy separate 
treatises on subjects of general interest.” 

Henry wa.s executive head (secretary) of the Institution from :i84G 
until his death in 1878 and its organization is due la<|gely to him. 
He opposed tliv scheme for the gradual ioimation of a general library 
u:Xdcr the charge of the Institution, and in 1855 committed tiie Board 
of Regents to a repeal of the previous practice of spending one-half 
ol the annual income on tlxe museum and Ubraiy,.and mis action 
was approved by au investigating congressional committee.* .Bartly 
because of the promiueuee given to meteorological research when 
Henry was at the Albany AcMomy, and partly through the influence 
of James Pollard Espy (1783-1860), in 1H46 a plan was presented for 
the unification and systematization oi weather observation under 
the Institution, and in December 1847 an appropriation was made for 
such meteorological research; in 1849 telegraphic transmission oi 
meteorological uitelligeuce collected by the Institution was begun ; 
in 1850 a standard " Smith.’ionian barometer ” (Arnold Guyot's 
improvement of Ernst's improved Fortin " cistern barometer ") 
was first distributed ; weather maps were successfully made in 1856; 
and in 1870 the meteorological work of the lustitutiou was incorpor¬ 
ated us the Weather Bureau, independent ol tlie Institution, fiater 
1834 Henry's annual reports contained a " general appendix " with 
reports of lectures, sneh as were held under the auspices of the 
Institution until 1863, summaries of correspondence, special papers, 
&c. Before 1870 meteorology bulked largely in these reports ; after 
that year there was more North American archaeology and ethnology. 

Speiicer F. Baird, Henry's successor, incoiporatcd in the general 
appendix annual r^orts on the progress of the sciences, and he 
jicriectcd llciiry’s systeUi of " international exchanges,” under which 
the Institution, through agents in tlie principal cities of Europe, ex- 
clianges its own publications, those of other departments of the 
United States government, and those of learned societies for foreign 
publications. Baird had been at the head oi the United States 
National Museum, a branch of the Institution, before he became 
secretary of tlie Institution, and it was particularly developed during 
ins adnuuistration. It was built up aroupd the collections ol the 
United States Patent Office, which were turned over to it in 1858, 
and those of the National Institute, transferred to the Smithsonian 
Institution in iBOi, when the Institute was dissolved. A part of the 
collection (including Smithson’s collection) was destroyed by fire in 
*863. The small art collection which remained was exhibited in the 
Corcoran Gallery until 1896. A new building for the Museum was 
erected in 1881. Mrs Harriet Lane Johnston (1833-1903) left her 
art collection to a national gallery of art, when such a gallery should 
be established, and in 1906 tiie Supreme Court of the Distiict of 
Columbia decreed tliat Uic art collection of the National Museum 
was a " National Gallery ” and turned this collection over to the 
National Museum, whose art collections have been called since that 
time the National GaUero ol Art and have been enlarged by the gift 
from Charles L. Freer of Detroit of more than 2300 pieces (since 1904), 
including the work of American artists (especially Wliistlcr, Tryou 
and T. w. Dewing) and of Japanese and Chinese masters, aftd by the 
^t of about 90 American paintings from W. T. Evans of New York 
City. The museum gained much valuable arcliaeological and ethno¬ 
logical material from tlie exploring parties sent out under J. W. 
Powell, excellent ichthyologic^ specimens through Baird's poritiou 
as United States Fish Commissioner, and general coUections from the 
exhibits made at the Centennial Exhibition td 1876 by the United 
States government; and it has a good herbarium. The Bureau of 
American Ethnology was established as a branch of the Institution 
in 1879, when the various urganizations-doiiu survey work in the 
West united as tlie United States Geological Survey and anthropo¬ 
logical and ethnological research was transferred to the Smithsonian 
Institution. 11x6 director of the Bureau of Ethnology in 1879-1902 
was J. W.Powell i he was succeeded by William H. Hoimes. 

Secretary Baird planned an astrophysic»il observatory and in 1887 
appointed as assistant secretary of the Institution, to tiike charge of 
the observatory,Samuel P. Langley (f.e,), who succeeded as secretary ’ 
upon Baird's death in the same year. In 1890 a small observatory 
was built in the Smithscniian Park; in 1891 an appropriation was 
made for astrophysicai work and $3000 was cemtributed' by.the 
executors oi Dr J. H. Kidder (1842-1889). Langley’s principal 
research in the observatory was on the nature of the mfra-red 
portion of the spectrum., Hxs name is also .closely connected with his 
pi^ier entitled Mxperimentt iu Aerodynamies (1891), and. with the 
experiments and mathematical studies carried on under the Institu- 
tiicn which .proved that a. machine .other than a balioan could he 
made which would produce enou^ mechanical power to support 
itself and fly. Under the terms of the HodgkinB beq uest prises were 

* Corneas was long jealous of 'the power of the Board of Regents'; 
and in Orngress tixare was for ihany years open epposition, notably 
on the part oi Andrew JCtuxton, to the very emstence oi the Institu¬ 
tion. 

r In Jannaty tgoj, after Langley's death, Charist' DCCiittle 
Walcott (b. 1850), a'geologist, director eif tixe U'.S. Gsdlojilcal'SnrVey 
itti894-it907, bSsinne Sei^tary df the Instittitioa.' 
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offered in 1893 for research and investigation oi atmospheric air 
in connexion with the welfare of mankind; in 1893 an award of 
Siojooo was made to Lord Rayleigh and Sir William lumsay for their 
discovery of argon: and a m^al was awarded to Sir James Dewar 
in 1899 and one to Sir J. J. 'Hiomson in 1901. During Langley’s 
adminiatmtion the American Historical Association was incorporated 
in 1889 as a branch of the Institution, to whose secretary it makes 
its animal reports; and the National Society of the Daughters of the 
American Revolution was similarly incorporated in 1896. By acts 
of Congress of the and of March i88g and the 30th of April tSgo the 
National Zoological Park was established under the Institution; 
and in a |)arfc of u66 acres in the valley of Rock Creek a small coUoc- 
tioii was installed. In Langley's Annual Reports the summaries of 
the advance of science wore omitted in 1889 and thereafter special 
papers of interest to professional students were published in i^eir 
place. The Smithsonian Park occupies a square cqaivalent to nine 
city blocks, almost exactly the same size as the Capitol groundi. 
The oldi»t bnildiiig, tliat of the Institution proper, was erected in 
1847-1853: it is Seneca brown stone in a mingled Gothic and 
Romanesque style, designed by James Renwick, and occupies tlie S. W. 
corner of the grounds. E. of it is the building ot the United States 
National Museum (330 ft. sq.), erected in 1881; and on the N. side ot 
the park is the new building of the National Museum (1903), .On the 
grounds is a bronze statue ot j oseph Henry by W. W. Story. 

The Institution publishes: Annual Heports (1846 seq.),in which the 
Reports of the National Museum were included until 1884—since then 
they appeared as “ part ii. " of tliat Report ; The A'»iii*so»»<»i 
Contributions to Knowledge (quarto, 184S sqq.); The Smithsonian 
Miscellaneous Collections (octavos, 1862 sqq.); Proceedings of the 
United States National Mussum (1878 sqq.); Bulletin of t/u United 
States Naiional Museum (1875 sqq.), containing larger monographs 
than those printed in the Proceedings ; and occasional Special 
Bulletins; AnnutU Reports of the Bureau of American Ethnology 
(ihiio sqq.); Bulletin (1877 sqq.), including The Handbook of 
American Indians North of Mexico (1907), part i. being Bulletin 30 : 
and Contributions to Noith American Bthnmogy (1877 sqq.); Annals 
of the Astrophysical Observatory (1900 sqq.); and Annual Exports 
of the American Historical Association (1890 sqq.). 

AuraowTiES.—See Wm. J. Rheos, A List of Publications of the 
Smithsonian Institution, iS^/goj (Washington, 1903), being No. 
1376 of the Smithsonian Miscellaneous Collections: also The 
Smithsonian Institution, jSx&-jSg6: The History of its First Half- 
Century (Wasliington, 1897), edited by George Brown Goode, 
assistant secretary of the Institution ; Wm, J. Khees, Smithson and 
His Bsguest {ibid. 188a), and The Smithsonian Institution, 1S46- 
jSgp {ibid, tool): and Richard Rathbnn, The National Gallery of Art 
{ibid. 1909), being Bulletin 70 of the U.S. National Museum. 

SMOHALLA, or Shmoquaia (».«. “ preacher ”), chief of the 
Wanapum tribe of North American Indians and founder of the 
religious sect called Dreamers, was bom about i8ao. On one 
occasion after a tribal fray he was left for dead, but recovered 
and journeyed through California, Mexico, Arizona and Nevada 
to his old home on the upper Columbia, Washington, where he 
announced that he had been in the spirit world and had returned 
with a new revelation. This consisted in a return to primitive 
Indian customs, and a priesthood and ritual based on the 
Roman Catholic type. Besides Sunday services the Dr^mers 
hold a service for the commemoration of the dead in early spring, 
and thanksgivings for salmon and for berries in April and in 
October respectively. Smohalla had frequent trances and his 
influence extended over most of the tribes of eastern Washington, 
and Oregon and western Idaho. The sect gave some trouble 
in 1870 by refusing to come under reservation restrictions. A 
church was established at Priest’s Rapids on the upper Columbia, 
and one at Union Gap on the Yakima reservation. 

See James Mooney, "The Ghost.<]ance religion,” in Am. 
Rep. Bureau of Ethnology (Washington, 1896). 

flllOXB (from 0 . Eng. smeacan, to smoke, reek, cf. Dutch 
moth, Ger. Sehmauck, probably allied to Gr. srtivxeiv), the 
vapour or volatile matter which escape from a burning substance 
during combustion, especially the visible vapour produced by 
the bumia^ of eoal, wo^, peat or vegetable substances generally. 
Itt ttns article the various legislative and other measures recom- 
mefid^ ot adopted for the abating erf the nuisfmee caused ^ the 
excessive production of smoke are dealt with. I'or smoki^ of 
tobtuxoiseeTosACCD and Pipx, and for opiumismoking OnuH. 

Smofts ifnuisance created by cotfl smoke 
.sesms to have beeh reOpgnixed in London sinoe' 1306, when * 
cirigen wap . tried, condemned and executed fm tnijning " sea 
cue” inithe city of London; hut it is only in more modem 
times that the question has hem regarded m one of real^mtcticol 


impoftance. In 1785 the ^st smoke-abating inventSon was 
patented by James Watt, ond in 1800 a mechanical stoker was 
patented by Robertson. In 1815 Cutler patented tbe first 
would-be smokeless grate for domestic purposes; and his 
prmciple of feeding* underneath was afterwards adopted 
Dr Neil Amott. In 1819 a parliamentary select committee 
was appointed “ to inquire how far persons using steam-ei^ines 
and furnaces could erect them in a manner less prejudicial to 
public health and comfort.” In 1843 another select committee 
recommended the introduction of a bill prohibitii^ the produc¬ 
tion of smoke from furnaces and steam-engines. In 1845 yet 
another select committee reported that such an act could not 
in the existing state of affairs be made to apply to dwelling- 
houses. The Acts of 1845 and 1847 followed as the results of 
these inquiries; and since then there has been much legislation 
brought to bear on factories and railways. ■' 

The Public Health Act 1875 contaius the statutory law aa to the 
emission of smoke and applies throughout the couatry, except to 
London and a few large provincial towns such as Manchester, 
Liverpool, Sheflicld, Leeds, Bradford and Nottingham, where smoke 
nuisances are contiidled tw special local acts. The law applying 
to tbe Mertropolis is identical with that which governs the country at 
large, and is contained in the Public Health (London) Act 189;'. 

Section 91, sub-section 7, of the Public Health Act 1873 unacts; 
" Any fireplace or furnace which does not, as far as practicable, 
consume the smoke arising fn»n the combustible used, therein, and 
which is used for workmg engines by steam, or in any mill, factory, 
dyehonse, brewery, bakehouse or gaswork, or in any manufaCTOring or 
trade process whatsoever”; and sub-sec. b, "any chbnnsy (notbmrig 
the chimney of a private dwelling-house) sending forth black smoke in 
such quantity as to be a nuisance, shall be deemed to be a.nuisance 
liable to be dealt with sumtparily in manner provided by this act ” 

A further dause provides that for the purposes of «ib-sec. 7 the 
offence is not merely the emission of smoke, but the use, of a fire¬ 
place or furnace ” which does not as far os practicable consume the 
smoke,” and this enables a technical defence to be raised which in 
practice has been found to destroy the efi&caey of sub-.seo. 7. Under 
sub-sec. 8 the mere fact of sending forth black smoke in such quantity 
as to be a nuisance is an offence, unless it be emitted from the 
chimney of a private dwelling-house. This sub-section is tbereibre 
always resorteil to by sanitary authorities who initiate prosecutions 
for smoke nuisances. It has been decided that where black smoke 
issued from a chimney several times a day for varying periods tbe 
magistrate was justified in finding that the smoke issuad in “ such 
qnantity as to tie a nuisance," although it was not shown that any 
particular peison, or property, was injuriously affected theraw 
{South London Electric Su^ly Corporation V. Perrin (igoi) a K.B. 
186). It has also been held that smoke need not be innwioui to 
health in order to be a nuisance {Gaskell v. Bayley, 30 L.T.N.S. jifi). 
It therefore follows that the issue of black smoke from ordinary 
factory chimneys is per .se a nuisance. From a practical poipt of 
view, however, it is often found difficult to identify exactly the 
colour of the smoke, the appearance of which ‘varies in’ acooedanee 
with the position of the observer, and the light behind or in feoat of 
the smoke. To aid inspectors various smoke chsrta and instaameiftf 
have been, devised, none of which is wholly satisfactory. The best 
chart is the Ringlemann smoke scale, mode by ruling Inack tines at 
right angles on a white background. It hacsix'Shiides, nnffibeted 
0-3, obtained by graduating dhe thickness of the tinea. 

The difficulty ol accuiabely defining the colour of smolfe hag 
led tO; a raovemeBt, initiated by the London Coiiiity Coupefl, 
for securing the deletion of the word “ black ” from the 
Health Act, so ag.to. leave to m^istrates the duty ,of deigwing 
a question of fact—^whether the smoke complained of coiuti^t^ 
a nuisance. The Nottingham Improvement Act .1874 {aec. 74) 
contains the most efficacious provisiop in,,regard.to smoke 
nuisances which are to be met with, in, Ei)gl^d..,It en^es 
steps to be taken in cages where the engin^ qr furnaces are not 
suitaUe, and ;if they are jn-operiy constructed,, but. negligentlj^ 
used, it enables, the fireman or othm respqng^Ie employed 
be fined, •' C 

Although stoamrmigines and factories indfvjjilijli;^ 

ranchffliorecoal than dwelling-hpuses, tl^ alone are nqt r^j^P- 
sibk for the gmolm nuigapee, forthere igijitjite doubt d^estlc 

fires are mainly responsible % smdky cq)!« 3 ^ 6 ijj;;pj tap 
attaespho-e of ,oat tovms, for they continue tp g^lre 
undeterred by l^slarion,,,,in.x88j,.lmwevv,,Ain^«i«'ilt '^ 
h«^ by, the National, Htgdth,Society,andt^.K^le. ^relyj 
which, resulted in. a sBpoke abatement .eqfh^ijjbn ,lieing hefq M 
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South Kensington. At the close of the exhibition a nt^ional 
smoke abatement institution, with officos in Jvondon, was formed. 

In the United Kingdom the subject takes an important place 
in the programme of the Royal Sanitary Institute, whilst the 
Coal Smoke Abatement Society is devothd to improving the 
prevailing conditions, especially in the Metropolis, and has 
oiganized a number of exhibitions and conferences on the 
subject. Several smoke abatement committees exist in the 
provinces. 

A knowledge of the nature of coal and of its combustion is essential 
for an understanding of tiie smoke problem. For the purposes of tins 
article coats may be classified as smoke-producing or bituminous, 
and BinokeUiSs, the former includuig all those varieties most commonly 
used as fuel. The elementary constituents of such coals are carbon 
(generally about 8o %), hydrogen, nitrogen, oxygen and sulphur, 
and they also contain a varying quantity of earthy impurity or ash. 
The process which occurs in a coal fire consists of two distuicl 
operations. The first, which requires a comparatively low tempera¬ 
ture and is independent of the presence of air, is one of destructive 
distillation, similar to that which occurs in the retorts of gasworks. 
It results in the decomposition of the coal, and the formation of the 
following substances(i) hydrogen, marsh-gas, carbon monoxide, 
ethylene, benzene, other hydrocarbons of the paraffin and benzeuoul 
series, water—all of which are either gaseous at the temperature at 
which they are iormod or capable of being converted into gas at some¬ 
what higher temperatures, and all of which are combustible except 
the water; (2) ammonia and other nitrogenous com}K>uods and 
certain compounds of sulphur, which are also volatile and com¬ 
bustible ; (3) coke, which consists of carbon (and ash) and is non¬ 
volatile but combustible. It is these products of distillation, not the 
coal itseU, that bum, in the strict sense of the word; and tins second 
process requires the presence of air and also a much higher tempera¬ 
ture than the first. If the combustion is perfect, the only products 
are (i) water-vapour, (2) carbon dioxide, (3) nitrogen and (4) 
sulphur dioxide, the first of which contains all the hydrogen originally 
piesent in the coal, the second sU the carbon, the fourth il the 
sulphur, while the nitrogen is liberated as such logolher with the 
very much larger volumes of nitrogen derived from the air which lia-s 
supplied the necessary oxygen. These products are discharged 
through the chimney. 

Two things are necessary for ensuring such complete combustion, 
viz. an adequate, but not too large, supply of air, properly ad¬ 
ministered, and the maintenance of the requisite tenqiorature. In 
practice, however, these conditions arc never perfectly fulfilled, and 
consequently the combustion of coal is always more or less imjiorfoct 
and gives rise to a complex mixture of vapours. This mixture con¬ 
tains not only the combustion poducts already mentioned, but also 
the following unbnrnt or partly burnt distillation products: - (5) 
hydrogen, (6) hydrocarbons, (7) carbon monoxide, (8) unburnt 
carbon in a very finely divide state, and also considerable volumes 
of unused air. 

Usually the name “ smoke ” k applied to this vaporous 
mixture discharged from a chimney only when it contains a 
sufficient amount of finely divided carbon to render it dark- 
coloured and distinctly visible. The quantity, however, of this 
particular ingredient is apt to be overrated. It always bears an 
extremely small proportion to the vast volumes of water-vapour, 
carbon dioxide and nitrogen with which it is mixed ; it probably 
never amounts, even in the worst cases, to 3 % of the weight 
of the coal from which it is formed ; and its importance, reckoned 
in terths of so much fuel wasted, is certainly not greater than that 
of the unbumt hydrogen and hydrocarbons. It is perhaps 
best to use the name “ smrfce ” for all the products of imperfect 
combustion (5 to 8) which are avoidable, os contrasted with the 
necessary and unavoidable ingredients (i to 4). The problem 
(A smoke abatement is thus seen to resolve itself mto the 
problem of the production of perfect combustion. 

The solution of this problem would lead to an important saving 
in fuel. It has been calculated that at least twice as much 
co^ u'^fised in boiler fires and sue times as much in domestic 
fires as isltheoretically required for the production of liie effects 
.obtained. A considerable portion of this loss is certainly un¬ 
avoidable ; nevertheless, much of this enormous waste could be 
prevented by improv^ metiiods of combustion. Another 
^vantage is the gain in cleanliness and public convenience; 
iiot only would there be an end to sooty chimneys, but the 
atihbsphere of towns would no longer be polluted by unbumt 
carbon, whose total quantity is enormous, though the amount 
contained in any given piA dt smoke is very small. The 
"London ” or'“ pea-soup'* fog would be avoid^, not because 


fogs would become any less frequent than now in London and 
other large cities, but because they would lose their distinctive 
grimy opacity. 

An investigation of London fogs was made in 1901-1903 by 
the Meteorological (kmncil with the assistance of the l^ndon 
County Council, from which it appeared that 20 % of fogs were 
entirely due to smoke, and that in every ca.se the density and 
duration of fogs was enormously added to by smoke. 

It is often stated that these fogs are caused by the smoko that 
blackens them; but this is an error. The combustion of coal is 
certainly responsible for their existence, but it is the sulphur of the 
coal (oxidized ultimately to sulphuric acid), and not the carbon, 
that is the active agent. So long as coal is burnt at all this manu¬ 
facture of sulphuric acid and of fogs must continue ; it is not to be 
got rid of by improved methods of combustion, though the character 
of the fogs may be materially improved. The evil efiects of town 
air on phut life and human lungs, also often attributed to preventible 
smoke, arc in like manner duo to this non-preventible sulphuric acid. 
Sixteen million tons of coal are annually used in London for heating 
purposes, and it has been shown by Ur Rideal that, as the sulphur 
content of this coal ranges from 1 to 2 %, there is difiused in the air 
of the metropoUs from half a million to a million tons of sulphuric 
acid every year. Tlie extent to which smoke and tog aflect life and 
injure proi>erty is, perhaps, a matter of opinion. It has, however, 
been proved that the death-rate enormously expands in foggy 
weather, and the Hon. Kollo Russell has made a careful calculation 
showing the extra cost which the smoke nuisaacc annually imposes 
upon Ixindon. The figure at which he has arrived is ,^5,470,000, 
including damage to buildings, fabrics and works of art. 

The amount of coaT consumed each year in the country was 
calculated by the Royal Commission on coal supphes to amount to 
10(1,000,000 tons, of which 30,000,000 or 19-2 ^ are consumed lor 
domestic purposes, and 53,000,000 tons are used in ordinary factories. 
Thirteen million tons are taken by railways, 1^,000,000 by gasworks 
and 28 ,ooo,<xx) tons by the iron and steel industries. 

The methods that have been suggested for the abolition of smoke 
may be divided into two great classes, via. those that seek to attain 
this end by improving the appliances for the burning of bituminous 
coal, and those that propose to abolish its use and substitute ior it 
some other kind of fuel. The proposals of the first class may be 
divided into those appUcable to domestic purposes and those appli¬ 
cable to boiler fires and other large-scale operations. Those of the 
second class may be divided according to the nature of the fuel which 
they suggest. The innumerable inventions of the first class depend 
for their success (so far as they are succisisful) on tlie attention 
bestowed on the scientific requisites for complete combustion, viz. 
a sufficient but not too great supply of air, the thorough admixture 
of this air with the products of the destructive distillation of the 
coal, and the maintenance of a liigh temperature within the fire. 
In the old and crude methods the facta which most militate against 
the attainment of these desiderata are—(i) that large masses of 
fresli fuel are thrown on at the top, which cool down the fire where 
the highest temperature is required ; (2) that the products of the 
distillation of this fresh fuel, heated from below, do not get properly 
mixed with air till they have been drawn up the cbimnty ; (3) that 
unduly large volumes of cold air are contmuaUy being sucked up 
through tlie fire, cooling it and carrying its heat away from where it is 
wanted, and yet without remedying the second evil. In the improved 
methods regularity of supply of both fuel and air is sought so as 
to maintain a steady evolution of distillation products, a steady 
temperature, and a steady and complete combustion. In many 
cases it is sought to worm fresh air before it enters the room by a 
regenerative system, the heat being taken from the escaping gases 
wliich would otherwise carry it up the chimney ; and in some cases 
the air which feeds the fire is heated in the same way. it 

Tests applied at the South Kensington Exhibition of 1882 and ^ 
recent years by the Coal Smoke Abatement Society acting in con¬ 
junction with the Office of Works, for domestic grates and stoves, 
have included a chemical examination of,, the chimney gases, ob¬ 
servations of the " smoke-shade ” as ihdicating the proportion of 
unbumt carbon, and a record c» the amount Of coal burnt,' af.4he 
rise of temperature produced, of the radiation, and of the amount of 
heat lost by being cart^ away through the chimney. Domestic 
grates and stoves arc divided into six classes (i) open grates having 
ordinary bottom' grids aji'd upwaM draught: (2) open grgtes having 
solid flcxirs (adapted for " slow combustion ”) and upward draught; 
(3[) open grates fed from below, supplied with fresh fuel beneath 
the incamiesoent fuel;. (4) open grates fed from ^e, back or frpjn 
the sides or from hoppers; (5) open grates haying downward or 
backward or lateral draught; (o) 'close Stoves. ' Eacn of thete clasShi 
is subdivided'according as the apparatus is " air-heating''‘tnr 
" non-aitiheating," t.«; according as an'attempt is ra.fs not asade 
tosaveheat oa the regenegwtiys’ principle. , The folfowingcomdiuillons, 
among others, have ibeen arrived at oir-heatmg principle 

has not lieen ap^ed with success except m class 3 ; (i) erase'Stoves 
(dsss 6 ) ate'superior to open grates (total average of dlosses 113) 
in respeiri: Of freedom fkom smoke nnd of ^fenoal heating effect, b^ 
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they are greatly inferior in radiating power; (r) the " Blow-com¬ 
bustion ” principle nves a high relation factor, with a lower 
consumption of fuel, but is otherwise not Bucct»sful ; (<i) the class of 
air-heating mates witli downward, backward, or lateral draughts 
and with a large surface of fire-brick for radiating heat is, on the 
whole, most efficient (see Heating). 

In boiler fires, both for locomotives and for fixed appliances, the 
desiderata are essentially the same as in the case of domestic fires ; 
the principles involved ere consequently also the same, though tlw 
apphanccs are necessarily different. These improvements may be all 
classed under one or other of two heads, according as the mode oi 
supplying the fuel or the mode of supplying the air is the subject of 
the improvement. These two kinds of improvement may oi course 
bo combined. 

In tlic old forms of furnace fresh fuel, as it is wanted, is supplied 
by hand labour, the furnace doors being opened and large quantiti<‘S 
of coal thrown in. One result of this is the inrush of great volumes of 
cold air, which, aided by the equally cold fuel, lowers the general 
temperature of the furoacu. Hechanical stokers meet this difficulty 
by supplying the coal regularly in small quantities at a time. They 
may Be divided into “ coking " stokers, which deliver the coal a1 the 
front and gradually push it backward: •' sprinltling " stokers, which 
scatter it generally over the surface of the grate; and " untlcrfeed " 
stokers, which raise it from below so that the products of its dis¬ 
tillation pa-ss through the already incandescent fuel. The mecluimsm 
by which these results are attained is often of a complex nature. 

. It is generally recognized that air cannot be efficiently supplied to 
the furnace if admitted only in front, and accordingly many plans 
have been devised for supplying it also at the back and sides. In 
some cases currents of air arc induced by steam-jets, but this plan 
has not always proved successful. The inventions on the regenerative 
principle are more generally satisfactory. In them the air, before 
entering the furnace, is made to circulate through chambers heated 
externally by the products of combustion, and, having thus acquired 
a high temperature and absorbed heat that would otherwise have 
been lost, is admitted through oiwnings at the bridge. Many of these 
appliances are almost absolutely smokeless, and they arc much in use, 
as they have been shown to effect great economy in coal consumption. 

It must not be forgotten, however, that with the use of traiiicd 
stokers a high degree of boiler efficiency is reached by hand-firing 
alone. Indeed, it has been proved by actual tests that, when pitted 
Bgmnst untrained men, skilled stokers have raised the thermal 
efficiency of their plant by over 16 %, without creating smoke 
nuisances. In Germany stokers are trained under careful state super¬ 
vision, and similar work has been started at the liorougb Polytechnic 
Institute by the London County Council. 

TTie advocates of the total or partial disuse of smoke-producing 
coals are variously in favour of anthracite, coke, electric power, 
Uqaid fuel or gas. 

In some factories, such as malting works, anthracite and other coals 
containing a high percentage of carbon may be and have long Iwen 
advantageously nsM as fuel. They yield a much smaller percentage 
of distilffition products than ordinary coals, and produce no smoke 
or almost none. But they are difiiicult to ignite, and in small fires 
difficult to keep burning without forced draught; they give very 
little flame, ana are comparatively expensive, so that they are under 
considerable disadvantage as compared with the usual kinds of coal. 
Many grates and stoves have been devised for burning anthracite for 
domestic heating, and some of them are successful and economical; 
but, in view of the national prejudice in favour of a bright and open 
fire, it is not likely that anthracite will ever replace bituminous coal 
to any great extent in the British Isles, where the great coal-fields 
undoubtedly are the natural sonrees of fuel. 

This remark, however, does not apply to the use of coke and of gas, 
which are themselves made from cw. Coke is produced in large 

? quantities, both for its own sake and as a by-product in the manu- 
BCture of gas for lighting purposes, and is largely used in various 
kinds of furnaces, ft gives no smoke; but it resembles anthracite 
also in being but ill adapted for use in open grates on account of the 
difficulty of ignition and the absence of flame. 

One of the most notable features of the smoke abatement 
movement in recent years has been the manufacture of smokeless 
fuels capable of being readily and satisfactorily burnt in ordinary 
household grates. The use of sudh fuels is Rowing and will, 
in conjunctiem with the enormous expansion m the use of gas- 
cookers and heating appliances, do much to eliminate sinake 
nuisances front private houses. Over 750,000 gas-cookers are 
in use in t^ metropolis alone, and their aggregate effect in 
preventing the emission of smoke from kitchen chimneys must 
M very great. 

' ^Liouid fud or mtuial petrdeum, which has cecne into excep- 
tioiw prominence <durin^ recent years as a heating, agent, owes 
its success to.iits relativdy smokeless combustion and high 
efficiency. The same applies to gaseous fuel, whidi includes 
in action to ordinary om gas other mixtures of gases whkh 


bum%ith a high heating'value and with no deleterious vapours 
or smoke (see Fuel : Liqitii and Gaseous). Electricity is now also 
being laigely utilized in factories for power purposes, and is thus 
bearing its share in solving the problem of smoke abdteriient. 

See Official Report V the Smoke Ahaiement Committee (London, 
1882); W. C. Pomilewell, The PreoeniioH of Smohe (190J); W. 
Nicholson, Smohe Abatement (1905); also the publications of the 
London Coal Smoke Abatvniont Society; Booth and Ivcri^w, 
Smoke Prevention amt Fuel Fconomv (1904) j Reports oj the Laws 
in certain Foreign Countries in regard to Emission of Smohe from 
CHmnei>s{VorciRX\ Office Return), Cd. 2.147 (tCO.S); London Fog Inquiry 
(1901-1902) (Keports to and by the Meteorological Council). 

I ' ^ ( 0 . M.; L. W. Cn.) 

SMOLENSK, a government of middle Russia, Iielonging partly 
to Great Russia and partly to White Russia, bounded by the 
governments of Moscow and Kaluga on the E., Orel and Cherni¬ 
gov on the S., Mogilev and VilebSt on the W., and Pskov and 
Tver on the N. It covers an urea of 21,632 s^. m. in the W. of the 
great central plateau, its N. districts extending towards the hilly 
region of the Valdai. Tlie rivers bemg deeply cut in the plateau, 
tlie surface i.s also hilly in tlie W. districts (Smolensk, Doro- 
gubuzh), whence it slopes away gently towards vast plains on the 
E. and S. Carboniferous limestones, containing a few dejiosits 
of coal (in Yukhnov) and quarried for building purposes, occupy 
the E. of Smolensk ; chalk appears in the S. extremity j while 
tertiary sands, marls and ferruginous days cover all the W. 
The whole is overlain with a thick sheet of boulder cl^, with 
irr^ular extensions to the N.; post-tertiary sands are spread 
over wide surfaces ; and peat-bogs fill the marshy depressions. 
The soil, mostly clay, is generally unfertile, and stony and sandy 
in several districts. The tivers Vazuza and Gzliat, both flowing 
into the Volga, and the Moskva and tlie Ugra, tributarire of the 
01 m, are channels for floating timber. Tlie two teibutari^ of the 
Dvina—tlie Kasplya and tlie Mezlia—are of much more import¬ 
ance, as ttey and their affluents carry considerable numb^s of 
boats to Riga. The Dnieper takes its origin in Snyifensk rad 
drains it for more than 300 m.; but neither this river nor its 
tributaries (Vop, Vyazma, Sozh and Deffla), whore, upper 
courses belong to Smolensk, are navigable; timber only is floated 
down some of them. Many small lakes and extensive marshes 
occur in the N.W. More than one-third of the is under 
forests. The dimate is like tlmt of middle . Russia generally, 
although the moderating influence of the damp climate of W. 
Europe is fdt to some extent. The average yearly tenmerature 
at die dty of Smolensk is 4 S’ 5 ' (January, i3-s®; July, 

The estimated population in 1906 was 1,762,400, ft is chiefly 
composed of White Russians (55%) in the W., and Great 
Russians (43%) in die E. Most of the inhabitants ^ (98 %) 
belong to die Orthodox Gredr Church; the rest are Foncoii- 
formists. The government is divided into twelve districts, the 
chief towns of which are Smolensk, Byelyi, Dprogobuzb, Dukhpy- 
shina, Elnya, Gzhatsk, Krawiyi, Poiyechie, Roskvl, Sydievka, 
Vyazma a^ Yukhnov. 

Notwithstaudiog the unproductive soil and the frequent failures of 
crops' (especially in die K.W.), the chief occupation is a^cultnib. 
Out of die total area gSt % is held by the village commumtieS,- 5# % 
by private persons and; 2i % by the crown ; 7 % is ancultivable. 
Nearly 30 % of the surface is arablo land, and over 20 %. is under 
meadows.. The principal crops are pye, wbeft, oats, hwley, buck¬ 
wheat and potatoes. Grain nas to be Imported, improved agri¬ 
cultural implements are beginning to be msnufaeturea within the 
government, and to be used by tbs landtorda, and pardy also by 
the peasants. Flax and hemp are important cr^, and some 
tobacco isgrown. The live stock of the peasantry suffer from a, wi^t 
of meadow and pasture land, which is chiefly in private ownershm. 
The peasantry are mostly very polor, in consequence not only of tne 
Prenoh iovnsSon te iBte, the effects of which ore Still felt, bat a^ of 
insufficient'aHotmentsand wantofimeadows. In the way of.minipc 
phosphorite only is extracted. The most importent industijlM are 
cotton', oil and paper n^, dlatilletjes and ftewertes. The timber 
trade Olid boat-bmiding are initiOHiStft SOnrees of inemtie, bfit'more 
than one-fasilf of the male population of 'west'Smetondc wave thdr 
homes every year in search of work,principally is navwitS f^onghout 
Russia. A lively traffic, is cai;ried op, pn ^e ziym,,ppuicipaUy the 
Kasplya, the Obzha and the Ugra, com, hemp, n^pSeed, Hnseed 
and esp^ally timber being'sHniped. A cottwoeMme quantity Of 
com is imported into the w.dismeti. 
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<Sra(riengk is oroMed by two important railways, from Moslow to 
\Varsaw and from Riga to Saratov ; a brucb line connects Vyazma 
with Kaluga. • (*. A. K.; J. T. Be.) 

SMOLENSK, a towii of Russia, capital of the government of 
the same name, on both banks of the Dnieper, at the junction of 
the railways from Moscow to Warsaw and from Riga to Orel, 
*52 m. by rail W.S.W. of Moscow. Pop. (1900) 57,405. The 
town, with the ruins of its old kreml, or citadel, b built on high 
crags on the left bank of the Dnieper. Its walls, built during the 
reign of Boris Godunov (1598-1605), are rapidly falling into 
decay. But the city has much improved of late years. It has 
monuments in commemoration of the war of 1812 and of the 
Russian musical composer, M. I. Glinka (1885). It has three 
public libraries, an historical and archaeological museum, a 
people’s palace, and several scientific societies. The cathedral 
was erected in 1676-1772, on the site of a more primitive building 
(dating from iioi), which was blown up in 1611 by the defenders 
of the city during a siege by the Poles. The picture of the Virgin 
brought to Russia in 1046, and attributed to St Luke, which is 
kept in this cathedral, is much venerated throughout central 
Russia. Two other churches, built in the 15th century, have 
been spoiled by recent additions. Smolensk is neither a com¬ 
mercial nor a manufacturing centre. 

Smolensk is one of the oldest towns of Russia, and is mentioned 
in Nestor’s Chronicle as the chief town of the Slav trilie of the 
Krividiis, situated on tlie great commercial route “ from tlie 
Varyaghs to the Greeks.” It maintained a lively traffic with 
Constantinopie down to the nth century, when the principality of 
Smolensk included Vitebsk, Moscow, Kaluga and parts of the 
present government of I’skov. The princes of Kiev were often 
recognized as military chiefs by the vyeche (council) of Smolensk, 
who mostly preferred Mstislav and his descendants, and Rostislav, 
son of Mstislav, became the ancestor of a series of nearly inde¬ 
pendent princes of Smolensk. From the 14th century these fell 
under the influence of the Lithuanian rulers, and in 1408 Smolensk 
was annexed to Lithuania. In 1449 the Moscow princes re¬ 
nounced their claims upon Smolensk; nevertheless this im¬ 
portant city, with nearly 100,000 inhabitants, was a constant 
rource of contention between Moscow and Lildmania. In 1514 
it fell under Russian dominion; but during the disturbances 
of 1611 it was taken by Sigismund III. of Poland, and it remained 
under Polish rule until 1654, when the Russians retook it. In 
1686 it was definitely annexed to Russia. In the 18th century it 
played an important part as a basis for the miliury operations 
of Peter tlie Great duriM his wars with Sweden. In 1812 it was 
well fortified; biit the ftench, after a two days’ battle, defeated 
the Russians here and took the city, when it suffered much. 

8H0LEN8K1N, PEREZ fPETER} (1842-1885), Russian Jewish 
novelist, was bom near Mogilev (Russia) in 1842; he died at 
Meran (Austria) in 1885. _ His stoiy is the Odyssey of an erring 
son of the Ghetto. He joined and left the opposite parties of the 
rationalists and the mystics, and followed a variety of precarious 
occupation. He settled in Odessa, where he familiarized 
himself witii several European languages, and became an anti- 
nomian in religion, though' he nevrar left the Jewish fold. He 
became tte rallying-point for the revolt of young Jewry against 
medievalism, the l^der, too, in a new movement towards Jewish 
nationlism. His Hebrew pmodical, the Damn (Ha-shaiuir), 
emcised a powerful influence in both directions. Shortly before 
In death he became deeply interested in schemes for the coloniza¬ 
tion of Psdestmc, and was associated with Laurence Oliphuit. 
Smol6ndcm was the first to dissociate Messianic ideals from 
theolo^Cal concomitants. Smolenskin’s literary fame is due to 
his Hdmiw novels. He may be termed the Jewish Thadceray. 
In style and method his work resembles that of the English 
novelist. There is little doubt but tliat Smoleuskin, had be 
written in any lai^uage but Hebrew, would be regarded as one of 
the great nevririts of the ioth centuryt. -01 hb novels only the ; 
best need be named ‘here. A Wanderor m the Path of Life \ 
be-darkke ha^^effiim) is the story df an br^an, Joseph, 
who passjfs through ev^ phase of Ghetto life; tlie work 
(1868-1870) is an atttobiogTs^y, .the foim (ri whi^ was sug'' 


gested by David CopperfiM, but there is no similarity to tjie 
manner of Diclcens. More p^ect in execution is the Bterial of 
the Ass (Qeburath Hamer) which appeared in 1874. A third 
novel, The^ Inheritance {Ha-yerushah), issued in 1880-1881, 
depicts life in Odessa and Rumania. 

See N. Slouschz, The Renascence of Hebrew Literature, chs. lx., 
X'. *»• (I. A.) 

8HOLLBnT, TOBIAS QBOllOE (1721-1771), British novelist, 
was bora in the old grange of Dalquhum, near Bonhill, in the 
vale of Leven, parish of Cardross, Dumbartonshire, and was 
christened on the 19th of March 1721. His father Archibald 
(youngest .son of Sir James, the laird of Bonhill, a zealous Whig 
judge and promoter of the Union of 1707) had made what was 
deemed in the family an improvident mairiage. Archibald died 
in 1723, and Sir James did what he could for the widow and her 
family during his lifetime. ’The elder son James was sent into 
the army. Tobias was sent to Dumbarton school, then in 
excellent repute under the grammarian Jolm Love. When the 
grandfather died in 1731 there was no further provision, and 
after qualifying for a learned profession at Glasgow University, 
Tobias wa.s apprraticed in 1736 for five years to a well-taown 
surgeon in that city. This early “ deception ” conspired to make 
him angity, resentful and suspicious of motive; but he was 
neither vindictive nor ungenerous. If his tendency to satire and 
caricature made him enemies, his enthusiasm for Scottish history 
made him friends, and,'in spite of peccadilloes, the “ bubbly-nosed 
callant with a stane in his pouch,” as Dr Gordon called him, seems 
as an apprentice to have won his master’s regard. ’The lad’s 
ambition would not allow him to remain in Glasgow. The 
example of Thomson and MtUlet was contagious, and at the age 
of eighteen Smollett crossed the border in set form to conquer 
England with a tragedy. The Regicide, based on Buchanan’s 
description of the death of James I. 

ITie story of the journey is told with infinite spirit in the 
early chapters of Roderick Random. The failure of the play, his 
darling composition and certainly the worst thing he ever wrote, 
became the stock grievance of Smollett’s life. For some months 
no one could be induced to read it, and the unrequited author 
would have been reduced to starvation had not a friend of the 
family procured him the position as surgeon’s mate on H.M.S. 
” Cumberland.” The fleet was ordered to attack Cartagena, 
the great stronghold of Spanish America, and the siege, which 
occupied most of the year 1741, proved the Walcheren expedition 
of the i8th century. Smollett as an eye-witness has left us a 
memorable picture of the miseries endured by soldiers and sailors, 
which historians have been content to accept as a first-hand 
authority in spite of the fact that it is embedded in the pages 
of a licentious novel. When the enterprise was abandoned the 
fleet returaed to Jamaica. There .Smollett fell in love with 
the daughter of a planter, Nancy Lascelles, whom he married on 
returning to England. Before this, having removed his name 
from the navy books (May T744), he had set up os a surgeon in 
Downing Street; but he attracted attention more as a wjt than 
as a leech. “ Jupiter ” Carlyle testifies to his brilliant accom¬ 
plishments, and to the popularity he attained by his .indignant 
verses “ The Tears of Scotland,” resenting Culloden. In the 
same year (July 1746) his name appeared upon the title-page of 
a political satire entitled Advice, foibwed characteristicalty in 
1747 by Repoof, both of them '‘imitations from Juvenal” 
in the maimer of Pope. He revenges himself in his satires on the 
shotild-have-been patrons of his play. 

Disappointed alike in the drama; his profession and hu'wife^s 
dawry, Smollett devoted his attention in ft happy hour to fictitious 
adventure; Richardson had published the first pert' of Pemteia 
in 1741, and Fielding his Andreas in 174a. IBut Smollett 
owed leu to these models than to his studies in Cervantes, Swift, 
Defoe and above all Le Sage. His herq, who gives his first novel 
its capital name, Bodesiek Random, recdonts like Gil life 
of varied adventure in the-company of a servant, in whs^ he 
enters the service of« phy sician and meets with old SchooKelbws, 
thieves, notes of the bank of engraving, prison, semi-starvation 
and in the end on unoicpeoted fortune. The anthoT'dltiris on 
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lus adventures on the English highway and in the cockpit of a 
king’s sh^. Virtually he revealed the seaman to the reading 
world—divined his character, sketched his outlines, formulated 
his lingo, discovered his possibilities to such purpose that, as 
Scott says, every one who has written about the navy since seems 
to have copied more from Smollett them from nature^ Pungent 
observation allied to a vigorous prose, emancipated to a rare 
degree from provincialism or archaism, were perhaps the first of 
Smollett’s qualifications as a novelist. Such coherence as his, 
novels have owes more to accidental accumulation than to 
constructive design. The wealth of amusing incident, the rapidly 
moving crowd of amusing and eccentric figures, atones for a 
good many defects. Smollett’s peculiar coarseness and ferocity 
were gradually eliminated from English fiction, but from Tom 
Jones right down to Great Expectations his work was regularly 
ransacked for humour. There was no author’s name on the title 
of the two small volumes of Random; Lady Mary Wortley 
Montagu thought a work .so delightful could only be by Fielding, 
in whose name it was actually translated into French. But 
Smollett made no secret of the authorship, went to Paris to 
ratify his fame, and published his derelict play as “ by the author 
of Roderick Random," hoping thus, as he said, to intimidate 
his discarded patrons. The incident well reveals the novdist’s 
“ systema nervosum maxime irritabile,” of which his medical 
advisers spoke. 

Smollett now became a central figure among the group of able 
doctors who hailed from north of the IVecd, such as Clephane, 
Macaulay, Hunter, Armstrong, Pitcaime and William Smellie, 
in the revision of whose sy.stem of Midwifery the novelist bore a 
part. He must have still designed to combine medicine with 
authorship, for in June 1750 he obtained the degree of M.D. from 
Marischal G)llege, Aberdeen. But in the autumn of this year 
he already had another novel in prospet, and went over to Paris 
with a new acquaintance. Dr Moore (autW of Zeluco), who soon 
became his intimate and was destined to become his biographer. 
The influence of this visit is marked in Smollett’s second novel. 
The Adventures of Peregrine Pickle (4 vols., 1751). Like its 
predecessor, a loosely constructed string of episodes and adven¬ 
tures in which a still greater scope is afforded to the author for 
eccentric display, Pickle proved from the first a resounding 
success, both in England and France. The chief centres of 
attraction are the grotesque misanthrope of Bath, Cadwallader 
Crabtree, the burlesque scenes afforded by the physician (a 
caricature of Akenside) and Pallet the painter in Paris, and the 
so-called “ garrison,” with its inhabitants. Hatchway and Pipes 
and the .inimitable Trunnion—whose death-scene fully exhibits 
Smollett’s powers for the first time—the prototype of so many 
character portraits from Uncle Toby to Cap’n Cuttle. Trunnion’s 
grotesque ride to church reappears in John Gilpin; the misan¬ 
thrope, practising satire under cover of feigned deafness, re^pears 
in tllm Mungo Ma%rowther of Scott, who frankly admits further 
debts to Smollett in the preface to the Legend of Mqntrose. The 
“ garrison ” unquestionably .suggested the “ castle ” of Tristram 
Shandy and the “ fortress ” of Mr Wcmmick. Indeed it is no 
exaggeration to say that the tideway of subsequent fiction is 
strewn on every hand with the disjecta membra of Smollett’s 
happy phrases and farcical inventions. Fickle himself is if 
possiUe a bigger ruffian than Random; in this respect at any 
rate Smollett clings to the cynical tradition of the old romances 
of roguery. The novel is marred to an even greater extent Iw 
interpolations and personal attacks than its predecessor; thie 
autobiagraphical element is-slighter and the literary quality in 
some respects inferior. . 

SnfoUett’s third novel, Ferdinand Comt FaOtm, appaBXMdi in 
* 7 . 83 ) which time the author, after a final trial at Bath', had 
definitively abandon^ medicine for letto,. and had s^ttied 
down at Honmouth House, Chelsea, a married mani a father ,and 
a .protessionsd writer, itot for patronage, but for the trade. Hi 
this capacdj^ he was gmOng tfe first to achieve a difficult inde¬ 
pendence!. In I Fdiltm Smollett endeavoms unquestibhabSy to 
organixe a novel upon a plan elevated somewhat above ,mere 
sgglomenition. It loOki as if he had deliberately set hisnielf to 


shoni that he too, as well as the author of Tom Joiiss, could 
make a plot. The squalpr ind irony of the piece repel the reader, 
but it is Smollett’s Neatest teat of invention, and the descriptive 
power, especially in the first half, reveals the latent imaginative 
power of the author^ Few novels have been more systematically 
plundered, for Fathom was tlie studio model of all the mystofy 
and terror school of fiction commencing with Raddiffe and 
Lewis. With Fathom the first jet of Smol^t’s original invention 
was spent. The novel was not particularly remunerative, and 
Ills expenses seem always to have been profuse. He was a great 
frequenter of taverns, entwtainod largely, and ev«y Sunday 
threw open his house and garden to unfortunate " brothers of 
the quill,” whom he regaled with beef, pudding and potatoes, 
port, punch and “ Calvert’s witire butt-beer.” 

To sustain these expenses Smollett consented to become a 
literary impresario upon a hitherto unparalleled scale. His 
activity during the next six years was many-sided, chiefiy in the 
direction of organizing big and saleable “standard” works for 
tlie booksellers and contracting them rut to his “ myrmidons.” 
Thus we see him almost simultaneously editing Dan Quixote, 
making a triumphant visit to Scotland, inaugurating a new 
literary periodical the Critical (Feb. 1756) by way of corr^ve 
to Griffith’s Monthly Review, organizing a standard library 
History of England in quarto and octavo, with continuations, 
and a seven-volume compendium of Voyages, fw which he wrote 
a special narrative of the siege of Cartagena, supplementary to his 
account in Roderick Random. In 1758 he projected and fMWtly 
wrote a vast Universal History, and in January 1760 be brought 
out the first number of a new sixpenny magazine, the British, 
to which he contributed a serial work of fiction, the mediocre 
Adventures of Sir Launcelat Greaves. By these Herculean 
labours as a'compiler Smollett must have amassed a considerable 
sura, to which the £300 received from tlie now forgiven ■“ Mar- 
moTct” (Garrick) for the sixth performance of the patriotic 
extravaganza. The Reprisal, or the Tars of Old England, must have 
come as a welcome addition. The Crtticdl Review was already 
responsible for plenty ot thorns in the editorial cushion when in 
176Z Smollett undertook the additioiuil task of editing the Briton. 
He had already been ridiculed, insulted, fined and imprisoned 
in the Marshall (this last for an attack on Admiral Sir Cbarlee 
Knowles). He was now to support the North British favourite 
of George 111 . in the press against all oomers, not we may 
reasonably suppose without substantial reward.. Yet after 
incurring all this unpopularity, at a time when the London mob 
was more infiamed against Socmen than it has ever been befoee 
or since, and having aroused the animosity of such former 
allies as Wilkes and his friend Umrchill, Smollett was to find 
himsdf unceremoniously thrown over by his chief, Xord-Buh^ 
on the ground that his paper did more, to invite att«dc than to 
repel it. • 

The Briton expired or was killed by the Norih Briton in 
February and for the moment SmoUett allowed himself'to 
be bedconed back by the booksellers to such tasks as a universal 
gazetteer and a translntion of Voltaire in 38 volumes, and'wie.beiU', 
(ff him prescrilHflg work to his minions or receiving their itomage 
mtd demanding their copy as of old. In April, however, his .only 
daughter died at rire age of fifteen, and, alrc^y over-wrought and 
almost broken down from sedentary st^n, the tensioa proved too 
much and Smolbtt was never tlte same dnan again. His wife 
earnestly begged him to “convty her from.ja lOmmtry where 
every'Object seemed only to nourish grief,” aad he foUpwed her 
advice. Theiresult was two years’ aojeum abroad, mainly up<m 
the Riviera, which Smollett, who may be termed the Utemry 
discoverer of Nice, turned to such excellent puipose in his Ttaaedf 
(a vole., 1766), remarkable alike for theic acidity and lor 
insighK On, his arrival frmn Italy, whne he had .provided 
material for Stemele portrait of the distreesful “ Smelfiwgus,” 
Smoflett seemed at l^t decidedly better and apiggwediito.ite 
feterig over aoms of the sympfoim of his puhqonic oomplaint 
But ms health was thmoughly undermined by rhemnatismi, and- 
the pain arising fi<om a negle(ked ulcer whkdi.had developel into 
a chrpiiic sore helped to sap his strengtih, fU aoon# therefcitei 
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as the Travels were out of hand Smollett resolved on a summer 
journey to Scotland. The society of jj^dinburgh, then at the 
apogee of its brilliance, paid due altentiorf to the famous Dr 
Smollett. He was visited by Hume, Home, Robertson, Adam 
Smith, Blair, tolyle, (\illen and the Mwiros. He went to 
Glasgow to see Dr Moore (where he patted the head of the future 
hero of Corufta), and stayed witii his cousin, James Smollett, 
in his newly built man-sion of Cameron. His mother, who 
hardly knew his toil-worn visage until it relaxed into his old 
roguish smile, died in this autumn, and ho was still in a pre¬ 
carious state of health when he proceeded to Bath, spending the 
Christmas of 1766 in Gay Street, where his complaint at last took 
a turn for the better, and where it is possible that he may have 
commenced a rough draft of Humphrey Clinker. 

In 1768 he was again in l.ondan, and with a return of his vital 
energy came a recrudescence of the old savagery. The History 
and Adventures of an Atom is a very clever, but abominably 
coarse. Rabelaisian satire upon the whole conduct of public 
affairs m England from the beginning of the Seven Years’ Wax 
down to the date of publication. He lashes out on all sides 
without fear or favour. The king, Chatham, Bute and North 
are bespattered with filth, the acridity of which owes something 
to Gulliver, with aid as to local colour from the Jesuit and other 
accounts of Japan which had come under his ken as a compiler 
of travels. After its publication in 1769, without other serious 
consequences, Smollett's health completely relapsed, and in 
December (a consulate in the Mediterranean having been refused 
him) he left England finally, and settled first at Pisa and then 
near Antignano, a few miles out of Leghorn. There, during the 
autumn of 1770, he penned his immortal Humphrey Clinker, in 
which he rewrts to his favourite form of itinerant letters, a rare 
example of late maturity of literary power and fecundity of 
humour. The sardonic humour, pwsistent curio.sity and l^n 
faculty of observation shown in Ae Travels are here combined 
with the mellow contentmeiit of the voyager who hM forgotten 
the small worries of transport and with the enthusiasm of the 
veteran who revisits the scenes of his youth. The character 
drawing, too, though still caustic, seems riper and more matured. 
Smollett’s spectilative and informing 18th-century mind is here 
content for the most part, like Goldsmith’s, merely to amuse. 

Smollett died at Leghorn aged fifty on the 17th of September 
1771, and was bnried in the old English cemetery there. Three 
years later the Smollett obelisk was put up at Renton (it now 
stands in the parish school-ground), half-way between Dumbarton 
and Balloch. The best portrait bdongs to the Smollett family, 
(Weron House, Loch Lomoi^ (engraved by Freeman, 1831). 
The genuineness of the others, if we except that in the Hunterian 
Museum, Glasgow, is doubtful. The novelist has bwn confused 
with the Dr Smollett, the contemporary of Dr William Hunter, 
who figures in RowWdson’s “ Dissecting Room ” {Royal CoU. 
of Surgeons Cat., 1900). 

Hume said that Smollett was like a coco-nut, rough outside, 
but full of human kindness within. He was easily ruffled by the 
rubs of fortune of which he had more than his fair share. Hence 
fhe adjectives corrosive and splenetic so often applied to a nature 
essentially both generous and tender. After Fielding, Smollett 
counts as the greatest purveyor of comic prose-epic of con¬ 
temporary life to his generation, if not to his century. Scott and 
Didtens regarded him as fully Fielding’s (^ual. Haalitt and 
Thackeray thought othferwise. Equally rationalist and pagan 
wiffl Fielding, Smollett is more of a pedagogue and less of the 
instfflctiite scholar and wit than his predecessor. Hk method in 
its brood Outlines is similar, historic and ambulant ratiier than 
.philosophic or poetic, but he has more potential romance or 
poetry about his make-up than the mystery-hating Fielding. 
In the lecogniaed requirements of prose-epic such as plot, 
character, scene, reflection and diction, Smollett could toly 
hold hk own. His prose, whidi carries on the robust tradition 
from Swift and Defoe to Johnson and Jeffrey, is more modem in 
tone than that of his great rival. In fictions such as Tom Jones, 
Roderieh .Random and the like, England oouid at lengte feel 
that it possessed composirioDs which might daim kinship and 


comparison with Cervantes and Le Sage. Much that diese writers 
attempted has been done again in a style better adjusted to the 
increasing refinement of a later age. But Smollett’s great powers 
of observation and description, his caustic and indignant turn 
of ^ech, will long render him an invaluable witness in the 
century which he so well represents. Mucli that he did was mere 
hackwork, but at his best he ranks with tlie immortals. 

Thcestimate formed of Smollett’s work during the past generatioo 
has probably been a diminishing one, as we may infer in part from 
the fact that there is no standard Life and no definitive edition of 
the works. ’The chief collective editions are as follows: 6 vols., 
Edinburgh, 1790; 6 vols., London, 1796, with R. Anderson's 
Memoir; Works, cd. J- Moore, 1797 (re-edited J. P. Browne, 8 vols., 
1872); Works, ed. Henley and Seccombe, Constable (I2 vols., 1899- 
1902). To wliich must be added a one-volume Miscellaneous Works, 
ed. Thomas Roscoc (1841); Selected Works (with a careful life by 
David Herbert) (Edinburgh, 1870); Ballontyne's edition of the 
Novels with Scott's judicious memoir and criticism (2 vols., 1821); 
and Professor G. Saintsbuiv’s edition of the Novels (12 vols., 1895). 
rhctc are short Uve-s by Robert Chambers (1867), David Hannay 
(1887) and O. Smeaton (1897)- Additional information 0/ recent 
date will be found in the article on Smollett in the Diet, Nat. Btog., 
Masson's British Novelists (and other books on the development of 
English Fiction), H. Graham's Scottish Men of Letters in the Lighleenth 
Centurv, Blackwood's Mag. for May 1900; and the present writer's 
introduction to Smollett's Travels through France and Italy (World s 
Classics, 1907). (T. Se.) 

SMUGGLING (0. Eng. swedgan, smugan, to creep, with the idea 
of secrecy), a breach of the revenue laws cither by the importation 
or the eicportation of'prohibited goods or by the evasion of 
customs duties on goods liable to duty. Legislation on the subject 
in England has been very active from the 14th century down¬ 
wards. In the reign of Edward III. the illicit introduction of 
base coin from abroad led to the provision of the Statute of 
Treasons 13S1, making it treason to import counterfeit money 
as the money called “ Lushburgh.” Such importation is still 
an offence, though no longer treason. After the Statute of 
Treasons a vast number of acts dealing with smuggling were 
passed, most of which will be found recited in the repealing act 
of 1825. In the i8th and the early years of the igdi century) 
smuggling (chiefly of wine, spirits, tobacco and bullion ) wtf so 
generally practised in Great Britain as to become of 

national failing. The prevalence of the offence laay be jtiflgefl' 
from the report of Sir J. Cope’s committee in mi'upon the frauds 
on the revenue. The smuggler of the i8Ui centuly finds an 
apologist in Adam Smith, who writes *f him as “ a person who, 
though no doubt highly blamabte for violating the laws of his 
country, is frequently incapable of violating those of natural 
justice, and would have been in every respect an excellMt citizen 
had not the laws of his country made that a crime which nature 
never meant to be so.” The gradual reduction of duties brought 
the offence in the United Kingdom into comparative insigniflc- 
ance, and it is now almost confined to tobacco, though the sugar 
duty has led to smuggling of saccharin. Most of the existing 
legislation on the subject of smuggling is contained in the Customs 
i Consolidation Act 1876. 


The main provisions are as follows. 'Vessels engaged in smuggling 
ire liable to forfeiture and their owners and masters to a penalty 
lot exceeding /foo. Smuggled and prohibited goods Me liable to 
orfeiture. Officers of customs have a right of search of vessels and 
lersons. Fraudulent evasion or attempted evasion of customs duties 
enders the offender subject to forfeit either treble the value of the 
ro^s or /loo at the election of the commisaionBra of cnatonui. 
Wvy penalties are incurred by resistance to officers of custora, 
escue of persons or goods, assembling to run goods, swnsllmg 
imuggUng vessels, shooting at vessels, boats, or officers of the naval 
ir revenue service, cutting adrift customs vessels, offering goods f« 
lale under pretence of being smuggled, *c. Penalttes be 
•ecovered either by action or information in the supenot oonrte or 
jv summary proceedings, In crinfiBal proceedmga tee ^fen^nt 
B oompetout and compellable to give evidence. The Morcimnt 
Shipping Act 1894 makes any seaman or apprentice, after conviction 
or smuggling whereby loss or damage is caused to the master or 
iwner of* ship, Uable to pay to such master or such a sum 
is is sufficient to Teimbnrto the master or owner for such loss or 
lamage, .and tee whole or a proportional of his wagre may te 
:etaSBd in satisfaction of this liability. Atoional provttions as to 
imufffifUtict ar© also contained in the Custews and Iniana Revenae 
4 et 1879, and tee Customs and Inli^ Revenue Act i«8i. A 
unuggliDg contract is gwiwaUy illogsL But it may be. va)i 4 i and the 





Wttdoriiiiy tt)c<SVei'‘ffie price of ‘trioifii; «Veli thdii^h he'ihhrtr 'the 
buyer iatsMiiM'rirtnl to be waUggieid, oitleM be aOMallyiaki* ill 
At tmagriiiig iK> M to iMoome inirtieepti mmmit;. .Contractt (to 
4M^a^ tho.jreuepuaitj foreign ftato wre, «cconfipg English 
deueions. not Uleeal, There is a German draision. .more consonant 


The penalties fOr smuggBsg'te thO'Ohited States will be found 
im^y in/tit xxidr. oh. lo of the Keviaed StatutM. The seaman 
gniity of sinnagliiig ia.tebla, to Ae same polity af .fn ;^glaod, 
and in addition to i^prisenmont for twelve montba^ s. 4590. ' 

See Stephen Dowell's Histotf of Tdx«iioin'(tnA ed., iSSS), aria. 
Inke Oweri Pike’s History of Cnmt in EngimH (iSyg-tSyO) {■ cmd for 
gsaarul accounts of sauiggling see W. D. Chester, iChrenicira •/f/to 
Custom Dtportment (18sj); H. N. Shore, . sari 

Smuggling Ways (1893); Alton and Holland, The King's Customs 
(1908); C. G. Harper, The Smugglers : Picturespts Chapters f» the 
Sto ry of a n Ancient Craft (1909). 

WiMDltT(t»’StaBE(rr)> JOHN(i6B^i75i), Scottish Americftn 
artist, was bom at Edinburgh in 1684, and died in Boston, 
Massachusetts, is 1751. He studied under Sir James Thornhill, 
and in 17*8 accompanied Bishop Berkeley to 'America, with 
the intention of becoming professor Of fine arts jn the college 
which Berkeley was planning to found in Bermuda. The college, 
however, was never establi-shed, and Smybert settled in Boston, 
where he married in 1730. In 1731 he piunijea '’^ 4 }lsHop®*feiley 
and His Family," now in the dining-hail, Yale University, a 
group of eight figures. He painted' portraits -of Jonathan 
Edwards and Judge Edmund Quincy (in the Boston Art Museuni), 
Mrs Smybert, Peter Faneuil and Governor JOhn'EndecOtt (in 
the Massachusetts Historical Society), John Lovell (Memorial 
Hall, Harvard University), and probably One of Sir WBliam 
Pepperell; and examples of his works are owned by Harv^ 
and Yale Universities, by Bowdoin CoU^, by tfate Masmihusetts 
Historical Society, and by the NeW %agUuiA Historical and 
Genealogical Society. A son, NAWXimtL Sim«W (17^1756), 
was bom in Boston on the aoth of January *734, and died ihmi 
on the 8th of November X7s6. He was a pupil of bis father, and 
dying at the age of twerity-'two, left several 'important'canvases, 
notaUy a portrait Of Dorothy Wendell (in the Collection of Dr 
John L. Hale, Bdston), 

SKTllIIA(/mKr), in ancient times one of the most impOrtaait 
and now' by far the greatest of the cities of Asia Minot; has 
preserved an unbroken eontinufty' of recotdandidentilyOf name 
from the first dawn of histort to the present time.'' 

1. The Ancient City.—It is said to haVe been a Leleglan Cfty 
before the Greek colomsts settled, in Asia Mlnori T^' hame, 
udiich is Said to be derived fronr an’ Airiarion called Smyrna, is 
mdubhably Anatolian, baying been applied aim tO-a cpiartrit'Of 
EphesuS, an(i (dnder the' rioghate -fonn liyriBa)‘to a city of 
Aeolfe, and to a tuiUulfis'in the Troad; 'Ibe A^lic settlers of 
Leih^ and Cymt, pOshing eastwards l^liarissa'and Neonteichus 
and ovrif the Heinnutl^ Sewd the YefUey of Smyrna^ It-WaS the 
frontier city between AedliS on the N."and'Ibnia^on the S.; and 
was 'nforri aecessfbiei'Oil'the'S. 'And E'. than- on-the' N.> And W. 
By virttlfe of its Situation! it vdw necesmriiy artUttmewkl'cStyj 
i^e the; Ionian cobhies. It iS therefore hot Sdrprising'fliat the 
Aeolic 'etetneht grew weahet '; ‘Strangers oT'refugees from' riSe 
loniim CHojpimn settled‘in t^ city; and fiimiiy ^yma passed 
iittd the mmds ^'the OcdbphOnianS’lShd became the thirteenth tk 


phohumyDiiba^’is‘meHtiotied'% Mininernius (before 6eo''h.dJ, 
who counts e^tudiy A' uibphonianiaad% SinymiSdn. 

The'Aeolid'fdrih Of thte ila^, Sp%d,'4aS'ySt0artd' ^ 

Attio awefctt ^'00 ipifltttAeolian 'iatrihha’”yemaihed hipa 

attey the /The idtOsirithi'of <w 

'connneri!e'beM^xydh'ahd'dm;smst'i^ during urn jth 
century to the hei^ of poWerSind spiendoui'. 'Ttlty’aftthe'iiew 
of an awA of the sea^ wb^ reuhed far hdand/aild admitted’ttw 

Swdi^^a^ ,then div^^ 

Sbylirii aM iw pass' iiH;i(%e little "railay; 

bm »wri a Jwrijetfj’wferri'feriyitta'lifls'betwem the>mOutttaltt»aBd 


tbwVeai'"'li 9 etris,''and'hkter^EphesuS/situated iait-the sea'end af 
the other great'trade r^te aeross Anatolia, cimipeted for'a time 
Siiocessfufliy'with Smyrna,- but both cities long ago lost their 
haribours and-Smyrna remains'without a rival. 

When the 'Mermnad kings raised the Lydian power -’and 
aggressiveness Smyrna was one'of' the first points of attack. 
Gyges'(ri. 687-65*) was; however, defeated on the banks of'^the 
Hetwusthis situation-of'the battlefield'ihows that the power 
of'Smyrna extended far to the E., and probably include the 
valley of.'Ny!nphi'(Nif). A strong fortress, the ruins of whose 
tuicientand massive walls are still imposing, on W'hill in-the pass 
between Smyrna and Nymphi, was probably built by (he Smyr- 
naean lottiaris -to command the valley of Kymphi. According to 
Theognis (about 500 n.c.), “ pride destroyed Snrvrna.’' - Miftiner- 
mus iammts the degeneracy of the citizens of his day, who could 
no longer stem tlm Lydian advance. Finally, Alyattes - HI. 
(609-560) conquered the city, and Smyrna tor 300 years lusb its 
frioce in the list <A Greek cities. It did not cease to exist, 'but'the 
Greek life and poKtioal unity were destroyed, and the Smy rnaeOn 
state was organised' on' the -villaga systrnn '(^lac tVo Kw/tt/Sor)'. 
It'is mmtiott^ 'in a frs^yaent of Pia^,aboat >500 b.c,, and in Mi 
inscription of 388 BsC. A smaH fortification of ear^ style-, 
rudely- but massively built, on the lowest slope of a :tHH Ni of 
Bumabat, is perhaps a forrified' village of this period. Alexander 
the Great oonceiv^ the idea of restoring the >Oreeh City; the 
two Nemeses who were worshipped at Smyrna are saidto have 
SuKestad the idea to hhn ina dream. The scheme was, according 
to Strabo, carried out by Antigonus (316-307); «id Lyekrikohns 
enl^ed and -fortified the city (jot-ifei). -The acropolis-of the 
aneient'city had'been'on a st^ peak about 1050 ft. high, wfatoh 
overhangs the N.E. extremity of -the gulf;- its -ruins stiB exist, 
probably in much the same condition as they were left by 
Alyattes. The liwer city-was founded on the modern site partly 
en the 'riopes of a rounded hill called Bogus near the S;E. end of 
the gulf,- partly on thoTow-ground between the'hfil utd'tfae-Sea. 
The beauty of'the--city, ehisterii^-on the low ground' and risiitt 
tieV'Over tier on the-hillside, is frequently prais^ by the-anewnu 
and is celebrated on its ooitiSi' -‘ . -i-i/ -;. 

The crown of SmyrUa ” seems to have been ih epithet 
ap^ed to the acropolis wddi itS' eirtfie of huUdings.^ Smyrna 
is shut m on the W. by a hill now called iDeirmen Tepie, With the 
ruins of 'a temple on the summit The -walls’ of lyaiihadius 
Crossed the aUmmit of this hiH, and the - aeropolie'occupied 
^ top Of Fagus, Between the two the'-road''from-Ephmas 
entered the city by (he <“ £phesian'gate,’^>neti> wh^ -was a 
gymnasium. Ooser to'the' aoropohs t£» outline of the atadiuih 
IS Stitt visible,'and the'theatre was situated'ioH the Ni slopes 
of'FagUa The''Kne'of'the walls-On'the'E;> side is'tinknown'; 
but they-certainly embraoed A groatw asea than is induded 
Ity' the Byzahrine'wall; which- asomds ths Castle bffl (Pagas) 


«wo' harbonre—the outer; whidv'kasaimply the opeii roadstesd 
oltlwgtdfiand'thefnnty, wittih Atts liismall'basin; widi'anaitow 
entrance ickMed'byiaiw^'initsM'of tMMd, about the placemra 
occupied tty bazaara. The inner harbour was parmitty 'fitted 
iqiii tty'Tinlar in itfiss/but Tti'haid'not* entirely cmappeiatd tttl 
the begiiming of'tlty ipth c(^ The modeni 'qaay has 
weroaMed omuideralfiy' on' the sea; and the' ooaM*lina of the 
Greek’titraWaaabont 90 yds. farthers. Thestnets'werobroad, 
weh-paved'and hud outtat'rig^t'aBgiBS) 'tnany were named 
atlier teM}fies stieet, tahed tbS Goldim, ra^ acrois 

th«city'f(«MB>W; lKl'fij;''t)egiilning'ytotnbfy'firom the temple 
of-ZeusiAkmiwuh the Wjiriile of Pagw/atidf&ining round'the 
)owNe'Ut^ ef>Pi^s (iaMa«eOklaoewtitaiiteftae, toinh^lha 
tevburiW tthbi'Qf'Aristides 'die orator) towards Tmejik'obtUde 
tM'>idty -on'ttte'E.Vwhere proMM) >tm temple of Cthnlivihe 















a«2 SMYTH, l€X P.-HtSMYTH, J. 


and vnJ worshipped in the valley. Ihe most oommoof and 
coasistrat tradition connects Homer wi^ the valley ol Smyrna 
and the bonks oi the Meles; his figure w&s otm of the stock 
types on Smymaew coins, one dass of which was called | 
Homerian j the epithet “ Melesigenes ” wm applied to him; j 
the cave where he was wont to compose his poems was shown I 
near the source of the river; his temple, the Homenmm, stoi^ 
on its banks. The steady equable flow of the Mdes, aJike in j 
summer and winter, and its ^rt course, beginna^ and ending i 
near the city, are celebrated by Aristides and Himerius. The 
description applies admirably to the stream which rises from 
abundant fountains, now known as Diana’s bath, £. of tte city, 
and flows into the S.E. extremity of the ^ulf. The belief that 
the torrent, almost dry except after rains, which f^s by 
Caravan bri^e, is the ancient Meles, flatly ccmtradicts the 
ancient descriptions. 

In the Roman period Smyrna was the seat of a eomientus 
vriiich included S. Aeolis and great part of the Hermus valley. 
It vied with Ephesus and Pergamum for the title “ First (city) 
of Asia.” A Christian church existed here from a very early 
time, Imving its origm in the considerable Jewish colony. Poly- 
carp was bishop of Smyrna and was mailyred there A.D. 155. 
The bishops of Smyrna were originally subject to the metropolitan 
of Ephesus; afterwards they became indepentot(ow(M(f^(>oAo4), 
and finally were honoured with metropolitan rank, having 
under them the bishops of Phocaea, Magnesia ad Sipylum, 
Clazomenae, Sosandrus (Nymphi?), Archangelus (Temnos?) 
and Petra (Menemen ?). 

When Constantinople became the seat of government the 
trade between Anatolia and the W. lost in importance, and 
Smyrna declined apace. A Turkish freebootw named Tsacha 
sei^ Smyrna in 1084, but it was recovered by the generals 
of Alexius Comnenus. The city was several times ravaged 
by the Turks, and had become quite nunous whmv the emperor 
J(dm Ducas Vatatzes about laaa rebuilt it. But Ibn ^tufa 
found it s1^ in great part a ruin when the famous chieftain 
Aidin had conquered it about 1330 and m^ hb srni Amur 
governor. It became the port of the Aidin amirate. Soon 
afterwards the Knights of Saint John ^tablished riiemselves 
in the -town, but failed to conquer the citadd. In 1402 Timur 
atormed the town and massacred almost all the inhabitants. 
The Mongol conquest was only temporary, but Sm3rma was 
reaum^ by the Sdjuks of Aidin and bs^ remained till the present 
day in M^onunedan hands. Until the reign of Abdul Mejid 
it was induded for administrative purposes in the tyaUt of 
Jezair (the Isles) and not in that cd Anadoli. The represen¬ 
tative of the Capitan Pasha,, who governed that eyaUt, was, 
however, less influential in the than the head of the Kara 
Osman Oglu’s of Manisa (see Manisa). From the early 17th 
century tm 18*5, Smyrna was the chief provincial factory of the 
British Turkey Company, as well as of French, Dutch and 
other trading corporatiens. The passages with gates, at ea^ 
end within whidh. most Frank shops m modem Smjmia lie, 
are a survived of the semi-fortified residences of the Eun^iean 
merchants. 

‘ <a. Tht Modem City, I cKpittl of the .Aidin vilayet, and the 
most in^jortant town ;of Asia MiBOT.' Pop. mote than s5o,oeo, 
of which fuUy a half is Gredk. It is one of the prindp^ ports 
of the Ottoman em^e, and has Bi<.large trade, of which the 
gneter part is widi Gfrat Britain. The. chief items of export 
antobacco, valonia, <iarpets, .r*isi]U end dlk, to the value 
of.«onK*(hree million steriit^. iW imp^ an estimated .at a 
milliosi .those- About 7000 steamships, visit the {x^iermually. 

. Until 1894 the two se^ays from Smyrna to the interior belonged 
to Britii^ ow^Moies; W hi tfip? the SmymarAlaehehr line 
passed into the hands of a Feancheyo^te, which completed 
an extension nsAfium Kaiwdtisiw smd: virtually (though not 
actually) efleoted niirmction with the Apw^han n^wayoyststlK 
TUs line has bmnchet >to Burnabat ond'Somat The Smytna- 
Ai^ li&e has been^exIMided.to IHiMir,<ani.powers.have.been 
obtained to oontinuetto libaite ni»d.Eaaiidir*hlt.has hraac^ 
to Bttia,.Sddikeui,.Ihnfa^OitiiuBhySolaa,t]i)g^ Ishdcli. 


Hprte Smyrna is in all but government a predominantly 
ChruUian town (hmce the Turks kiww it as gmmr inttf). These 
isalarge Europ^ element (induding about 8eo British subjects), 
a great part of which lives in two suburban viHag^, Bumabat 
and Buja, but has business premises in the dty. The European 
and Greek quarters rapidly increase, mainly to the N.; while the 
fino quays, made by a French company, are booked by a line of 
good buildings. The streets behmd, though clean and well 
kept, are very narrow and tmtuous. A fine new Roncdt (govern¬ 
ment offices) has been built, and another impwtant new structure 
is the pier of the Aidin Railway Co. at Point. The devdopment 
of this railway is tiie most conspicuous sign of progiws. 

Smyrna is a headquarters of missions of all denominations and 
has good schools, of which the International College is the best. 
There is a British consul:general^ with full consular estal^hment, 
induding. a hospital. 

See general authorities tor Aiia Minor, eroecially the travellers, 
almost an of whom describe Smyrna. Also B. F. Slaars, Etude sur 
Smyme (1868) ; and W. M. Kamsay, Letters to the Severs Chwohes 
(1904) and arucle in Hastings’s Diet, of the Bible {1902). 

' ’ (W. M. Ra. : D. G. H.) 


SMITH, OHAHLES PIAZZI (1819-1900), British astronomer, 
was bom at Naples on the 3rd of January 1819. He was called 
Piazzi after his godfather, the Italian astronomer of that name, 
whose acquaintance his father, Admiral Smyth, had made at 
Palermo when, on the Mediterranean station. His father subse¬ 
quently settled at Bedford and equipped there an observatory, 
at which Piazzi Smytii received his first lessons in lutronomy. 
At t^ age of sixteen be went out as assistant to Sir Thomas 
Madear at the ^pe ol Good Hope, where he observed Halley’s 
comet and the great comet of 1843, took an active part in 
the Verification and extension of La Caillc’s arc of the meridian. 


In 1845 he was appointed astronomer royal for Scotland and 
professor of astronomy in the university of Edinburgh. Here he 
completed the reduction, and continued the series, of the observa¬ 
tions made by his predecessor, Thomas Henderspn (see Edirdturgh 
Observations, vols. xi.-xv.). In 1856 he made esperirnentm 
o^rvations on the Peak of Tenerifie with a view to test"^ ttie 
astronomical advantages of a mountain station. The Admiralty 
made him a.grant of ^500 for the purpose, and a yacht—the 
“ Titania of 140 tons and a fine 7 J in. Muatorial telescope 
were placed at his disposftl by friends. The upshot of the 
expedition was to verify Newton’s surmise, that a “ most serene 
and quiet air,. . . may perhaps be found on the tops of ^e 
highest mountains above the .grosser clouds.” The scientific 
results were detailed in a .Report addressed tq the lords com¬ 
missioners of ^ admirally, 1858, ip a, communication to the 
Royal Sociely (P«l. , 21 ro»K. cxlviii. 46s) iq the 
Ohservedums, vol. xiL A popular account of the voygge is 
contained in Tenerife,-an Astronmeir’s E^ermfmt, 1858. In 
1871-7.871 Piazzi .Smyth investigated the spectra of the ourota, 
and zoliiacal light. & recommended the use of the “ rainl^d ” 
foe weather me^ction (Jour. ScoUith Meteor. SociUy, v, 84), and 
discovered, m conjunction with Professor A. S. Hersphd, the 
hanaonic relation between the raysiewttedl^ cart^imonoi^e. 
In x877-i878 .he,«onstruoted at Lisbon a .m^p of the splar- 
saectrura {Edith PkiL Trane, jpdx. 285), which he recriv^ 
the MacdougahTBrisbape prize in 1880. Sppctroscopic 

researches were carried out by.h^ At Mad^pa.in 1880 (^adeit^ 
Speareteopie, t88a), and at Winchesteir .in :i884 (£dtp. Phil, 
r«w«. .voL jpaih pt- «•)■' He publii^, bqsidw Three 
in iRusfia (i86ai rOur jpheritam in tie .(Sreft Pyrpntfd (7804), 
Leje and WM at ifse, fir4af,.F)rai»aij78fi7),.and.a,v9jume,^ 
Oe An^tputy g/ InteOeetnal , In iS^Mitpsigned his 

qfficiidpotion to t^ n^^bpurlfopd,#t^pon, 

lm.<lie4;onthe'a7stof,F#wiuwy.*9ta'* ■ i.. t,-!-'.../' . 

See Moreth. .HoUtet «oy. 4*W. M,, iSfll 

“. 

.:.Slinr!CH (or'!!Stirrn)> non- 

eonformist divsw, .cownonly .toM .ti>A Sorha^ti^ waa bflrii 


^ >48, asV;,; 


istroHom , . 
uhiRayM, L*Ai 


Ndtslre, Ixii. W{ 
Je pitdiqrte, 8 . tif 



about fif7o, gjid was edwsi^ted at Owist’s Col 
where be proceeded M.A. ia He ,wa^ f 


SMYTHi iSfR Wm Alf^SNAIL 

tot’s CoUfM^iCiiBbrtdge, I ■Wl^ SWW.MBIlWirpif WIU^ 


haviijg 


^ • j *•_ Ip > *. ‘ , ---- rr>kM*«a4.M4<i>I>>V4< WSIU IMVaMVlU f9WUW(»> MIU 

a _^nous man by persauftl wards at. Trinity CoU«ge, Cankbridg«r ^bere be graduated B.A. 
lat agamst divm of good place.” in 1^39. Having Rained a traveiliag aio^larshm be snent more 


aa UlV __J.L I - '-r - —« 4 Ma*va CMiva MIU tlTHH HIM ItUUUIUUWUH^ 

as arbiter tetwwn the preacher aad the corporation. While wth ipany distinguished geologists and mineralogists. On his 
preparing these books he became connected with the Seoaratist return to Emrlanrf m Ta. 4 j 4 Ha waa araruainfA#). imtMmee «Mnl/MWfa'( 


preparing ttoe books ,he becanre connected with the Se^wwatist 
movement in Scrooby and Gainsborough, joined the Gains¬ 
borough church, and became its pastor.* With Thomas Helwys, 


return to England in 1844 he was appointed- onining geologist 
on the Geological Survey, and in 1851 lecturer at the School of 


ch“rc«» M j pastor. With Thomas Helwys, Mines, a post which he held until i88t wto he relhiquished the 

Murttm (or Morton) and oUiers, he migrated to Amsterdam chair of minerakigy but cmitinued as professor of n^ng. In 
at tte end of 1607 to Mcape religious persecution, and in that city later years he became chief mineral inspector to the Office of 
practitod M a physician, and became the leader of ‘‘ the second Woods and Forests, and also to the Duchy of Cornwall. He 
English church (see Congmoatiosausm). About this time was elected FJil.S. in 1858. He became president of the Geo- 
he wrote his ^ Jtiferemw concerning the Vieihle logical Society of London iin i866~i868, and in *870 he was 


Chunk in support of Rotwrt Brownes theory of ecclesiastical chairman of a Royal Ckmuoissioti appointed to inquire Vto 
polity, whi^ was fimowed by ParaUelSj Qensutes <^nd Observa- accidents in mutes> the work in connexion witii which continued 
ho^, a reply to the ChnsHan Advertisenfhntt of Richard Bernard until 1886. He contributed sundry papers to the Memoirt of 
(156^1641), viw of Wwksop, a pantan who remained in the Geological Survey, the Quarterly Journal of the Geological Society 
church. In looS, too, a|y>eared Tkf Differences of the and &e TrtmsacHons of the Royal Geclo^cal Soei^ of Cornwall. 
Churches of m Stparahon, m wlS<* he justified his non-com- He was author also of A Year with the Turks (1854), and of A 
munion with Jolmson s church on ^ cunous ground that it TreaUse on Coal and Coal-mining (*867). He was in 

was no part of pmitive and apostoliio order to use a translation 1887. He died in London on the 19th of June iS^Paad was 
of scnpture during worahip, or at «ty rate to have it open buried at St Erth, not far from his country home at Maiazion in 
before one while preaching (Chnaft “ closed the book ” Cornwall 

at Nazareth before His sermon> Mennonite influence he a portwit and tome xeminisoencet of W. W. Smyth wiU he fonod 

went farther, and by March 1009 he published The Char- in the Memoir of Sir A. C. Runsay (X895), by Sir A.'Geikie. 
after o/<faB«(w<,heh^beccWa%f»ti«i: (see B*ra8TS,sect. II.), mTTO (or Smith), WIUJAM {c. 1460-1514), of 

contending against in^.teMi^'. 1 ^use (1) it has neither Lincoln, was a Lancashire man by birth, and probably passed 
precept nor example m 'Iw# (a) Christ com- some of his early days at Knowsky under the roof of Margaret, 

monded to make diSG^aet'jyiteachiiig them and then to baptize countess of Richniond and Derby, the mother of Henry VII. He 
them. He andhitcswmityHWB then faced by the dilemma that appears to have been a member of Lincoln College, Oxford, and in 
their own inftojl^ip^ did not count, and Smyth solved the 1485, just after the battle of Bosw;prth, he was n»de keeper of 
problem ^ptizM ymiijgf (hmce the name Se-Baptist), the htmaper of the chancery. Two of Edward IV.’s daut^tors 

probably fi^|gBiilion, and tinon administering die rite to Helwys were entrusted to his keeping; he was a member of the royal 
to the Afterward with 41 others he decided that council to he obtained the livings of Combe Martin, Devon, of 

instead of*«frtizi^ himself Ig ahaald have been baptized by the Great Grimsby and of Oieshunt, Hertfordshire. In 1401 he iriw 
Mennonites, in spite of their heretical view of the Person of Christ, made dean of St Stephen’s, Westminster, and two years later 
and applied for admission to their fellowship. They were some- bishop of Covenlay and Lichfield. The bidiop w«» a member of 
what suspicious of a man vffio had never held one position for Prince Arthur's council in the marches of Wales, and' in 1501, 
long, and denmnded a statement of doctrines, which he.gave them five years after he had ^en translated toUe bishopric of linColn, 
m twenty artrcles written in Latin, and in The Last Book of John he. became lord president of - Wales. About ,i;s*7 i*e *wd Sir 
SmyA, called the Retractation of his Ewers, togethw with a con- Richard Sutton (d. 15*4) set to work to found a now coU^ in 
fession of faith on noo Propositions. A friendly Mainonite al- OxfOid. TIM7 «bu 3 t Brasenose Hall, added offier esdstinghalls 
tewed Smyth’s church to meet in his bakery, but Smyth himself to it, to havingdbtiiined a charter in 15U, cgllCd tt nelcinf s 
died of Coi^uinption ^ August 1612, more than two years before hauU ani> college, of Bra^eunose, Ssiytb, who was one! of w 
the remaining members of his band, by then reduced to 31, were executors of Henry VII.’s iwffl,.ietiiBd from public life* jtist after 
admitted (January 1615) into the Mennonite communion, this KIm’s death, owii^j'probaWy to Some difierences between 
Helwres to MOrton returned to England, and established the Bishop Richard FoSt, to himself; he Wab, howei**^, htottdrtt 
first cfttljih Baptist churcbM. ofWmesmtUlusdeatbiAt^ucteim'ihiluntingdahsh^oiitlw 

nwte of his day, ej^aliy ' and of January ,11514.* Although oniahie to Khdktly man 
‘ W ^Tittle st^%.wi^the new leaming. 

to teCpii^ Vet none of tooeC uiS, fil nis genemSra, took ^ * 1 *^ livings 1 ^*! trfatiVcb/ one of tirhom, .Mjitthew Sniyth, 

step to, according to ^hop Creighton,^' a finer mind or a more ; was the Md; principal of Btasewose CeUto. ,In ftiMithn to hU 

sy^m df religious belief and'ptottee. founded their J*. S**^?*^. fj PhrnwOrth, 

4yo»s «1 toja^ to Bbeifa a.to^ la his last depla^on he ! |A*«»to«,toi»rtitofi<!<J%hb^rtld 

tototo htt.'SitoV for tto-jWtoea he had pesto oh Atocaos Wm tSod.to.ijcane toetianoeltetof Q*fwdHjwyerinty. 

Englto the word ‘’maP.in ^.Ur 

w^C ytewpods wfaichiniia^fcj^rfreah^jK, 

Wf|jJ»,,a.ho)iy, k»s, bsiarto^y grieved ^t we should be rent ^ Whioi possess hrge conspiCOto. 

Wlth.ae.^gMwy eorts and sehisras; to that only for, mattma of Ga«t«gf^s,m wm)(chtol|h#»to«we»<»^ 
noaxoment.”' • distingttoed as ‘‘dugs.’’ .kiifitoa»d- 4 he.two«lr. 





’ 1 He was aeVur Victr of (Sainsbotoug^, to: must notbeeonfussd 
wMi ttM JOIm Smyth wam was impriseto to the KarAadMW'fn 
»5W- ' ■ 


oceawtoly lwtoir'‘.'agarsiM»ls/' ito. liw «amp<>“'‘‘i* 
poadfsoails,’’ “ rree^fB^H^^ '.‘f/waterwnailt ilnaw in commm 

USB. The c o wm oa f st ^lito.'diaifa'to 'tho<y t)pac»e»''''tfh»th 
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constitute the iun^ MMMu, ofiler suMtiler 

Stylommatophon. The fnmilies LimMidw, Arieniia* Mtd 
Oneidiidae of the same sub-order, include nearly all the slugs. 
■The OnciiiiiM «b entitled to the name ** sea'-dugs,” as they are 
^ell'less Pitlmonates 'living on the seadwrejthough'Bot actually 
in the seat. The tenn “ water-snails ” includes the whcde of the 
remaining sub-order of the Pulmenaft, namely>• the Basdmmato- 
fhora, in which the eyes aw sessile, with the exception of the 
Attrieniidae. The latter are terrestrial and occur mostly near the 
seoshoK. Thus the whole of the Pulmonata (which breathe air, 
aite destitute of gilhpluntes and operculum and have a complicated 
hermaphrodite reproductive system) are either snails or slugs. 
But there are a considerable number of snails, both terrestriaJ and 
aquatic, which are' not Pulmonates. The land-snails ■which have 
no gill-phime in die mantle-chamber and breathe air, but have 
the sexes separated, and possess an operculum, betoi^ to the 
orders Aspittibranckia and P*rti«t>ra»fftta, and constitute^the 
families fitUcnudae, Pntserpiniiae, Hydroemidae, Cydophondat, 
CyclastomoHdtu and AdctdUae. The fresh-water snails wdiich 
«» not Pulmonates we the Paludinidai, Valvdtidae and Artful- 
laridat, together 'widi Ntritim, a genus of the Nifitidat. Tfww 
all possess a fully devel^ied gill-phime and are typical Pcctini- 
brandts of the sub-order Tuetiioghfsa, ttost of the members'of 
which are marine. 


' The family BtlUidae has a world-'wide diatrfbutiDn. In HdHx 
the spire forms a mbre ot less oiituse-anBled eone ) there «» above 
isou species, of wdiioh 34 axe British.' amliii asmoratts, L., of w^h 
H. AwlsnsM is a variety, is oue of the coBUUonest fopus. 
pQfMUid, I-., is tlie largest species^ and is kno^n as tne ©djbte 
snail" ; it is commonly eaten in France and Italy, together with 
io^er ipefcteB. it was formterly believad to have been introduced into 
Britain by the Romans, but there is no doubt that H is a native, 
in Hwdwa the cone of the spirs ia oaqte-angted; ttaee iBjecias.are 
Britiid:. In Vitrina the spire is very flat and the surface gl^y. In 
Butimus the spine is elongated with a pointed apex. Pupa is na^d 
from 'its reserablanoe to a ohiysalis, 'me a|^’oeins rounded. The 
of OUmuiUa ia sinistral aaU'its aperture is provided witer a hinged 
nlato. The commjooer European slugs iOf small sise all to 

^e genue LinMXf in which vho opening of the miu^e'C^mbor ^ 
posterior, L. ftavUs is the cellar slug. L. aerfSHs, aroofKW, L, 
tMvfMHM' occur in gardens and fields. The larger black shigs are 
species lOf HWoa, of which two are British, A. ettr and A. hetHtmt. 
JtstacaUe kaliaUdea is common in Great Britain and throughout 


^ T^species of Baix ate sUl herbivorous, like the Pulm^ta 
generally; snails add dugs are well-known enemies to the mdener. 

animals being hemaphnodite oonulate Tec^rrocally. The eggs 
of HtUx ate laid aepvately in the earth, each contained loacaloifiod 

Heli 

dUriLe^ - 

asembraneeearated by the'foot. ■ 

The iinmaeidee. occur in all parts of itihe wonhl. lAmaoeus O M i Wn i 
the iargeef spepiee. i. tossfw* J4i^. i» ubiquitaue in G^t Bnto 
and Ctmwon all over Europe. All tne Species are usually infested 
with ewriwre* and me larval forms of Tretoatode parasites 

trf vertebrates. L. Xfmmuuhu haibmirs the Cmmia of 
ktptl^aa^ the, liver-fluke, which caaset not insl^, whM 

occurs in rivere, hfls a, minute Hrm^Bhe sb^. , P1 »*w6m ^ ito 

spire ofme shw mrae plane. Piysa is scmller Bran md 

has the trppte bart df ile s^re ttUth Aotter. In the AutteuKdde 
the apdrture is 'dMtfaalated. AMriaUt is confined to the East 
indies end Peru. GmyaHum wfawtaa if British. .1 
. Of the.CyidoislemidM. only oiMiSpeQiep, 
hi British; ,:i,fhides under stones and,roots. The are 

ricbtic, ranring frbm iflili Wist indfei'to'the WiUJppmes. Of the 
AeitaUdat, wUchun an minute; tfriMds Miwato isBrltlsb. 

~ I rimpidleridee ate ceniteed to the itropits. has 

g bmtaclss and g| h)U8 siphon hnmjAhy tb^ manttfr., ,7‘Wgte 
ipnin fresh waterq throughout Biitein: the gill when tte 
ifirimsm'did tt'Wrftrtidea' beyond the mtertle-i^mto.' ;il>b 
mmmmidaa axe commoa 'in thei N. hemisphere. 'BsMMst 'hnd 
Biri 9 tei«>Wte)hoth British iflohore, ln>,paMiaa the wl^of the 
iqflial,4Up v(CT.wromi^t; W. vreiparpiri. 

^'wK^dteiV'yery smdB sjiilre',* Aih pUBSati Of tiiO SheB 

«ontai^f'nSs«lwtlM)wll8i»'atiiKUi'> ’ 

I. For fhe aUhiteeWpi-hnd rissstflortienurf ensils, sOs^Gasyiiwfow. 


animtfli 




BriHth 

Jrilisk Mollusca, 
utt of ih* ifoihiae 


QlOJmaMt WQ9 WTWWUW.mrtJ » Vf erew aw wvrwww— 

.. __j‘Tri»«f»<WeichtiSi!i). '• 9m FauMa hkpeHoa, 

itigj^nri., Jtewwi jhWSuFet. (tSfle). 


flu MOiBlMD (the " darter ” of »uti|y anthorS, and ttei PUhts 
mikmia • of ornithology), the ty^ Of a small but very well- 
marked genifs'of birdsi Phtui, belonging to tile Kamily Phdaero- 
toraeidae which contains tiie cormorants and shi^. The ■name 
commonly given to it by the Engflish in N. America Was tiorived 
from its " long Slender head and neck," wWeb, its body being 
sutoerged as it swims, “ appeais Hke a snake rising erect out m 
the wafer” (J. Bartram’s MS.,qnottd by G. P.Otdih A.Wilson's 
Am. Omitfrnsy, ix. fli). Snake-birds iW a ^tmlreteiriblattcc 
both outwardly and hr haWts to Corraomnts (?.».), bjit are much 
more slender in form and have both neck and tail mu<^ elOf^ed. 
'fhe bin also, instead of beii^ tipped wHh a maxillary hook, has 
its edges beset with serratures directed badtwards, and is sharply 
pointed—in this respect, as well as in ■the attenuated neck, 
■likening the Snake-birds to the Herons; but the latter do toot 
generally transfix their prey as do the former. 

The male of the American species, which ranges from IlUntes to 
tlie S. of Brasil, is in full breeding-plumage a very beautiful bird, 
with erimsou hides, the bare skin round the eyes apple-green and 
that of the chin orange, the bead, neck aod roost part of the body 



Indism Snake-Bird (from S. -R. Tidkell's Drawing in the Llbrtuy 
of the 'Zoblogical Society). 


clothed in black glossed with green ; but down each side of the neck 
runs a row of long hair-like ■white feathers, tinged with pale lilac. 
The much elongated scapulars, and the smUl upper w!ng-6nve«a 
bear each a median white marie, which '.on riteTorsaar la a. atriw 
poiated at either end, and on the,latter a bryad pvate pateh.’ The 
terger wing-coverts are 4nll white, but the quiU-^featiters of the wjms 
and tail are black, the last broadly tipped with brownlsh-refl, 
paaring into greyMi-white, aad'fonn&g a emtepieuiius band when 
the ■tiri is spread in form of a fan, ns it often la under water.* The 
hen diftaw much in appemsmee fium the cockj having, the haaid, 
neck and breast of a more or leas deep hut|, bounded heneaw by a 
narrow chestnut band ; but qtherwise;^r pto«e « lUte t^t « 
her mate; only nOt so bH^t in eSbnr. The Snike-'blrd ftotetoehis 
Mtoref rivers or back-wi'^ obnhectea with the% WhpW ««W « 
seen resting motionless on some hri^bowlng ti* gene^V ap«- 
Ing a dead Inwnch, or on a " shag ' projecting, toom toe, bottom, 
wfiende It .Ranges beneato the surface, to pUrai^ 
ameive'; In' toe manher before itflhted. toontuig ^ttle topre tow 
lender hted and neck. Its sp^a ,aSd Skill Uhder water atejm^ 


__ „„_^tiy without eSpft—flshi 

they may. steim and ttetri, hnd iphiy.ri 
atobetite k appteisea or Its supply of J 
iflu tadiilge hi long Bigltte, and 


toe nude at'tiie breedh 


» "' AnWnga,’’ according to MaiegWv; Whd'firet deeeribed'tolSlWW 
—•.’ j'p.'utfi), WM tlu! iteme ft bore am^'^ 

he.geiras. 


Bnailiet, 

nativea. 

"■*’nteseleuL.-.. 

and'itt'kndte, says Mrden, sieh atoPng'the 

* This peculiarite, first pointed out to thvwritor Ite A 
who obsetv^ It to hiinte.fn' the Zoriorical Societye Msannion. 
iMttiM suggested ,toe.s»ma of\yitei>-tutkter" by wbiehSn wme 
places Plotus aninnga ia laid to be known. »■' '< - 












SNAKEiFLV^^^AKES atj 


SMMn iM ostlsntitioiijilyl'petlonned iia the {fteemce oi hla mate, 
around whom he pUye In irregfllar xigz^ coumes. The nest is 
almost always in trees or bushes ovethaaging the water's edge, and 
is h largo structure of Sticks, r^ts and moss, in which are 1 ^ four 
eggs, with the white ChaUy that is so chhtacteiistic of moat 
Stoguopodous tdrds. Not 'ihheqnently Several' or even many 
nests ate biiitt close together, and me locaiity that suits the Snaln^ 
bii;d awlts also many 9I the hhrbns.t The AMcan snake-bird, P. 
congensis (or tcvaulat^t oi sbiae authors), inhabits the greater part 
of that continent N. Iroiti Natal; but, though met with on the white 
Nile, it is hot known to have occurred in a fact the more 

remarkable seeing that Cdnon Tristram found K breeding in con¬ 
siderable numbers on the Lake of Antioch, ti> which it is a summer 
visitor, and it eta hardly reach its home without passing over the 
intervening covmtry. The male bird is easily distmguishabie frOm 
the American species by its hifous coronal phtch, its bird throat 
and its chestnut greater wing-coverts. A third spreies, P. melano- 
carter, rang^ from Madagascar to India, Ceylon, Borneo, java and 
China. so closely resembles the last-mentioned that the 

differences between them cannot be briefly expressed. The Australian 
region also ha.s its Snake-bird, which is by some regarded as forming 
a tourth species, P. nmae-hoUandiae ; but others unite it to that 
last mentioned, which is perhaps somewhat variable, and it would 
seem {P.Z.S., 1877, p. 349) that examples from New Guinea differ 
somewhat from those mJtabiting Australia itself. 

The taatomy of the genus PMus has been dealt wifh more fully 
than tltat of most forms. Beside the excellent description of the 
•Vraerican bird's alimentary canal furnished to Audulxin by Mac- 
eillivray, other important points in its structure have been well set 
forth by A. H. Garrod tad W. A. Forbes in the Zoological Proceedings 
(1870, pp. 333-345, pis. xxvi.-xxviii.: 1878, pp. 679-681; and 188*, 
pp. 2o8-*ia), showing among other things that there is an appreciable 
anatomical difiorcnce between the species of the New ’World and of 
the'Old ; while the osteology of P. melanoga^ has been admirably 
described and illustrated by A. Milne-Edwards m A. Grandidier's 
great Oiseaux de Madagascar (pp. 691-695, pis. ^84, 285). In ail 
the species the neck affords a feature which seems to be unique. 
The first seven of the cervical verttfbrae form a continuous curve 
with its concavity forward, but the eighth articulates with the 
seventh nearly at a right angle, and, when the bird is at rest, lies 
horisuntally. The ninth is directed downwards almo.st os abruptiy, 
anil those which succeed present a gentle forward tonvexity. The 
muscles moving this curious framework are as curiously spedaliaed, 
iuid the result of tlic whole piece of mechanism is to enable the bird 
to spear with facffity its fishy prey. (A. N.) 

SHAKE*FLT, the name nvmi to neuropterous insects of the 
genus RaphUia, closely allied to^cfilder^es, remarkable for the 
elongation of tte head and prothorax to form a neck and for the 
presence in the female of a long ovipositor. The larva, which is 
active and carnivorous, is terrestrial, and lives in rotten timber. 

SNAKS>ROOT. In most,countries where snakes abound some 


rout or herb is used by the natives as an antidote for the bites of 
venomous species, and many herbs have consequently received 
the name of snake-root. BotftiliCally smking, the tutme properly 
h(;longs to Ophiorrhiza Mmgps, the Mungoose plant, a plant of 
the natanil order Rubioctae, us^ in the £. Indies for thepurpose 
above indicated. In inedicine, however, the roots of Aristdloehia 
Serpettiaria, Polygala Sonega and Cihnid/ugd rdeetnosa were 
understood by this name, fcinK^distinguishwd as the VirginiMi, 
seneca and black snake-roots. ’ The root oAArittaLachia relictilata 
is known in the United Btates as Red river'Or Texan snake^oot. 

The roots or rhirmme Of 'Liodris spieata, Eryfigiim a^mliam 
and Ewpatorimt aUimw«m have all been used in.Il'v.Aaterica |for 
snake-bto, the first two being known as'batten sni^root and 
the’ last as white snake-root, “nie rhieome of AsmrutH oanadMse 
passes under the name of Canadian snakC-roQt. Afl of these con¬ 
tain acrid or aroiaatiiB principles, which, when a Warim decoction 
of'thn dnag is taken, eKeroise apowerfully diaphoretic or, kt some 
cases, diurttic action, to ■edddrahy benefit that ms^ be derivod 
fii(tolj(ieitueeiriiMt'l»attribi:^e^; i ' 

. ^ o(|deT,.(( 7 p&>W 4 iq Ita class ^y 

May 'lx characterised as very obligated repriles without lisuM 
f^Ss with tiny Virit^' of posterior lhabir)/without eytdids 
'egr' 9M|^ . # '^il^"^|}tl08ed,>_ 

suppovtipg ,honest a bifid .sbridor ton^ whi^ js telescoped 
inw its bawtlhalf, and'wirii a tuansvenesmnt. TImm duraoteei 
a'^Ij' tiy aH flimikeSv' dlthoiigh ribne ate peentfar’ toithem. /The 
' The curious but apparently well-attested fact of the oixmteitee 


1 fil’ciiSM'bf'a'eitalUrcl 


,ale bird of this apecies 
by 'si^tsaf inters 


vastfiknajority of snakes, are further characterised by having 
the right and left hahw* of the under-jaws connoctril by an 
elastic band ; a md&ian, longitudinal furrow in the skin.bclow 
and'behind the chin; the whole .palatal apparatus is but Jopsely 
connected with ^^skull, nowhere wtioulatu^ with it,. 
quadrate is indirectly articulated with the skuU, first by <th« 
horizontal, movable squamosal, secondly by columella 
aosb. The qaadneo-mandibuku; joint is {riaced in a level iar 
behind'the occiprat. 

'More'detail conoeraing skull, scales and teeth will be found in 
the diagnostic deseriptiom ,af the, various lamilies (s/Hk in/rfs); for 
further,aaatcmical.ipfoniratipri'the reader is referred,ftp tbc.urticlc 
Rspniufi (Anatomy)- , ■ , 

The snakes are the most higUy specialised bnuqdi of .the 
Sauria or Sqmmata, i.c. of scaly reptiles with movable quadrate 
bones; with a transverse vent, near the posterior lateral corners 
of which open the evetsible, paired copulattay organs. In the 
article Lizaro attention is drawn to the many chfotaters which 
make it difficult, if not impossible, to give diagnoses applicable 
to all lizards and all snakes. BoUi these groups seem to. have 
reached their climax: but recently, while .the tortoises, crocodiles 
and sphenodon are on the deso^ing scale, mere remnants of 
formerly much more numerous and.cosmopi^tan'development, 

The number of recent species of snakes is about The 
order is practically cosmopolitan, with the excepiiqp .of. New 
Zealand and oerUm absolutely isolated oceanic ishusdsTdikie the 
Hawaian islands and the Azores. The.N. liinit approacbm 
that of the permanently frozen submil, going into, the aretk 
cwcle in Scandinavia, elsewhare sinking to about 54.° N.; in 
the S. hemisphere the 4Sth parallel may indicate their limit. 
The number of species and individuals steadily deceases ia the 
cooler tempeza/te zones, wdiilst R reaches its makipniqi jn the 
tropics, hvery kind of terrain is tenanted, from umfocr,. moi^ 
and hot forests at the level of the sea to arid diriierts„hjgh.p]ateavM> 
and mountains. In accordance with this general disfnbqtion 
snakes ahbw a great amount of differentiatipn with, regard to 
their mode of lUe and general organization; and fr^, the 
iqipemance alone of a a .safe conclusion can be 4nawn 
as'ta its habits. _ . , 

Dt A. Gflnther chwactorises the chief categories as follows 
(t) Burrowing snakes, whkbibve.under ground and.,but 
appear on the surface. They have a cyliiidrical rigid body, 
covered with generally smooth and polished scales; a short 
strong tail; a short rounded or pointed head with narrow 
mouth; teeth few in number; small or rudimentary eyes; 
no abdominal scutes or only narrow ones. They feed chiefly on 
invertebrate animals, and none are poisonous, (s) Graund 
snakes rarely ascending bushes ojr ehtenng .water. TnCir bo^ 
is cylindrical, fitixible ih e’VeiV covered'wifh sffidqth bf 
keeled scales, anil provided witn br^ ventral (md subcihidfd 
scutes. The .rion-poisonbus kiridi of |rdnrid Miakes are the 
typical jond least s^iafified sriaktis, find mote rimnefttoi than 
any of the other knidB, They faisd chi^ on’tekrestrMl'fte^- 
brates. “the majbrit^ are hoh-poirimoinsy bbt the 
of pmsonpus snakes must be referred to this categbiV.' (3) Tree 
sn&es, which are able to climb bushes bt trees wWi'fabSlity 
or pai^ eyen the greater part 61 thfeit existtaca pn ,'.Their 
body is genwtmy compressed arid slendet;' riieir bro^ bishtral 
scutes are often carinate bn the sides. Those kirids'vdiich Hate 
a less elongate and cjilindricid body {fosSesS^a diStihOtljr ptidurii^ 
tail. The eye is generally lar^. Their colorittidh Corisisti 
often Of ‘brjf^t huu, arid sdmethttes rfisembles that of tiheir 
surroundu^. t;hey|, on aniinab .rihiOh Ipririri^. ^ 
arboreal (life, rarely:on eggs. FowbnotW'.ae'wira 
snakes arorepmssntod in this ratagoiyi 1(4) I%rsdiwater,«uilw, 
livhrgin oHredoenth^ fresh waters t tmy ore »c^imt Swonters 
andwvwe. utenostnbare'platirabri.'j^e tobof.^thriiik^ 
caii'iM'.<olHed .wh^/the iu»s^.hl’'vner''iratsir,;,,Pi|^ 
is cdfoited'scafo»ri|id' 4l»:ventisd scatea iMm 
narriM'r''^’’taffl 'taperingy'hifid flat, rather .^iaMi<j><«nd-ihe 
eyes'.of ABiijill .rise) fidi, frd||^s'|ihiMj^'a4tHtic 

aniriialv'iuid'ireinaocuoW'aidvreip^ .((gySraiiinahrabs^ 





SNAKES 


distin|liished by the coiftpreseed, nidderehaped Th^ are 
ubabte to move on land, deed on fishes, are vivipaiobs and 
poisonoQs, 

The majority df snakes are active dui^ the day, their energy 
increasing srith the faicreasing tamperatiire,' whilst some delight 
in the moist sweltering heat of dense tropiad v^tation, others 
expose themselves to U»e fiercest lays of the fnidday sun. Not 
a few, however, lead a noctumal life, and mimy of them have, 
accordingly, their pupil contracted into a vertic^ or moremrely 
a horizontal slit. Those which mhabit temperate latitudes 
hibernate. Snakes ate the most stationary of all vertebrates ; 
as long as a locality affords them food and shelter they have no 
inducement to change it. Their dispersal, therefore, must have 
been extremely slow and gradual. Allhough aWe to move 


Dio. I.—Diagram of Natural Locomotion of a Snake. 

with rapidity, they do not keep in motion for any length of time. 
Their organs of locomotion are the ribs, the number of which 
is very great, nearly corresponding to tlat of the verteb^ of 
the trunk. They can adapt Iheir motions to evety variation 
of the ground over which they move, yet all varieties of snake 
locomotion ate founded on thie following simple process. When 
a part of the body has found some projection of the ground 
wluch affords it a point of support, the ribs are drawn more 
closdy tr^her, on dtemate sides, thereby producing alternate 
bends of the bo^. The hinder portion of the body bemg drawn 
after, some part of it (e) finds another support cm the rough 
ground or a projection; and, the anterior bends being stretched 
m a stra^ht line, the front part of the body is propdled (from 
a to i) in consequence. During this peculiar locomotion the 
numerous fwoad shields of the belly are of great advantage, 
as by means of their free edges the snake is enabled to catch 
and use as pbints of support the slightest projections of the ground. 
A pair of ribs corresponds to each of these ventral shields. 
Snakes are not able to move over a perfectly smooth surface. 
The conventional representation of the progr^s of a snake, 
in whfch it< undulating body is figured as resting by a series 
of lower ^nds on the ground whwst the alternate bends are 


Ft& a.—Diagram of Conventioital Idea of a Snake's Locomotion. 

raised above it, is an impossible attitude, nor do snakes ever 
rlimh trees in spiral fashion, ijie classical artistic mode of repre¬ 
sentation, ^so the notion that si^es when attacking are able 
to jump off the ground is qmtq mroneousj wl^en they strike 
an objeci, ti^y wt ^ fore part their Ijody, which was 
retracted in. several bcpfls, fp^atds m a straight line. And 


thenfore be nseful to explain in the accompanying woodcut (fig. 3) 
tho; terms by which these parts are deBignatedT The skin does not 
form eyelids; but' the epidennis passes oyer the eye, tormi^ a 
transparent disk, concave like the glass of a watch, behind wtoch 
the eye moves. It is the first part which is east off when the snake 
sheds its skin; this is done several times in the year, and the wider- 
mia comes off m a single piece, being, from the mouth towards the 
tad, turned inside out during the process. , 

The tongue in snakes is narrow, almost worm-like, generally of a 
black colour and foriced, that is, it terminates in uont in two 
extremely fine filaments. It is .often exserted with a rapid motion, 
sometimes with fto object of feeling some object, sometimes under 
the influence of anger or fear. 

Snakes possess teeth in the maxillaries, mandibles, palatine and 
pterygoid ornies, sometimes also in the intermaxillary; they may 
be absent in one or the cither of the bones mentioned, outnini. 
In the innocuous snakes the teeth are simple and uniform 
in structuie, thin, sharp Uke needles, and bent backwards; their 
function consists merely in seizing and holding the prey. In some 
all the teeth are nearly of the same size; others possess in front of 
the jaws (Lycodonts) or behind in the maxillaries (Diacrasterians) 
a tooth more or less con¬ 
spicuously larger than . nf I a p A 



liKlL 


■ 


sometimes very, a/fftivc snike^. lute liie cobra, advance .simultwe- 
ously with the rem^er-bif thf body, which, however, glides 
in the opiinary oyerithe,ground j but no snake is able 

to, impart such an impetus to the whole of its body, as to lose 


be ^-ttkus erected.. 
-Withwwy 


few exceptioiui, the integuments ^ojm imbricate scaJe- 
cansed with the greatest regularity ; they are small 


and Mmuerjal on the Upphr parts of the body Sad tall, large md 
urtiserial bn the abdohw*; tii«!'t*ieraay Mseikl on the'loiwer side 
oftiutail, foldsean beatseiehedoat, sothattbeekiuiscapable 
of a .xieat-degtlsei.of drstengipn. Thfr/Sfiales are some^^ wunded 
behind, hut geneiwy rhombic in slmije and more of, less elongate; 
they may m qmlemooth' dr pro^^tea With' a 'longlthdinal tifSe ot 
Wf in thethiddle^Kti). - The infegtitti«f(its a tht head dm dMdeffkito 
aixi^imbrimte ahiehU'W plaitts, aymruebacOUr anaa^fed, bnt not 
oorresponding in az#«r,fhaj>e ^ the wad(^yinffcra»W I»W 

df gtett Vnltid'iit distiffgalffW$the'‘gon«m anU ap^ and it wm 


sgdeuously l ^e r than „ f 7 , ,1,11 

again arc distinguished 

by this larger posterior ^ 

tooth being grooved rA j u] I 

along its outer face. jC 1'*'^ 

The snakes with this V, 

grooved kind of too^ 
have been named Opis- 
thoglyphi, and also Sus- 
picti, because tbeir saUva 
IS more or less poisonous. 

In the true poisonous 
snakes the maxillary 
dentitian has undergone 
a special modification. 

The so-called colubrine 
venomous snakes, which 
retain in a great measure 
an external resemblance 
to the innocuous snakes, 
have the ma xi l l ary hone 
not at all, or but little, 
shortened, armed in front 
with a fixed, erect fang, 
which is provided wim 
a deep groove or canal pio. 3..—Head-shields Of a Snake 
for the conveyance of the (Ptyas horrels). 
poison, the fluid being Rostral, 
secreted by a special Posterior frontal, 
poison-gland. One or Anterior frontal, 
more small ordinary teeth v, Vertical, 
may be placed at some Suptaoiliacy Or supraocular. 
distance behind this 0, Occipital, 
poison-fang. In the other «,»>' Nasals, 
venomous snakes (viper- LoreaL 

ines and crotolincs) the Antailor ocular or orbital, or piae- 

maxillary bone is .orbital or aateocular. 

short, and is armed with, . p. Postoculars. , 

a single very long turved 1* « Upper labials. 

fang with a ca^ and t, t, Teiffpcirals. 

ap^ute at «a^ hnd. Mental. ■ 

Aithough firmly Audw- *, *, lower labials, 
losed to the .bone, the Chm-sbields.,, 1 , . 

tooth, wtuch when at rest , , „ ^ , w.i , 

is laid backwards, is erectile,—-the hone Itself being mobile and 
rotated round its.ttansvearse axis. Oneior mors reserve teeth, in 
vatww stages of devetopmafft, lie.bptws^m the (ol^ of the gum .and 
are reaffy tp take the place of ^ one m function whenever it is 
lost by accident, or shed. . ’ . ‘ ...... 

The poison is sekaVtod in modified Upper labial glands, or in a pasr 
of large glantte which ate &e hmnolotpwS 'Bf the parotid sahvary 
Blands of Other, animals, for adeteited ncwu?M; see West,, ■£«•*• 
XXV. (1893), p. 419; xxw. (5894, p., 517: 

A duct leads to the furrow or .canal of tty tiwta. The 
comparatively ^ort fangs, while those tff the' vipers, e^sUaojrfhe 
ctDtaline amkes, mm'much mnger,. sometimes maaite.jtn utdi .iB 


Posterior frontal. 

Anterior frontal. 

Vertical. 

SuptaoiliaJ7 or supraocular. 
Occipital. 


Anterior ocular or orbital, or piae- 
orbital oc aateocular. 

Poatoculars. . 


'.lower labiala. 
, Chin-sbielda.,, 


Jidi&t l^d i$ hdld in 

podltimi by strong ligate&tS'whltfii are'lrttecBed to this-feint and 
te tlM M&Ua do thrt'teesurtof wpeninlpthefawB'iuidijOODaaaitBat 
erectioai.o{> the fmiffS tutomatipally /•qnepfsn thn poison out of the 
glSJKjS., ,, ■ 

Ate enmivo^us, And tgke jiyiiw ,j«ty offly; 

a few feed haliilmUK .ortffleoaBimmUy on swallow 
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their victim alive; others first kiH it by smothering it between 
the coils of their body (constriction). The effects of a bite by a 
poisonous snake upon a small mammal or bird are almost 
instmitMeous, preventing its escape; and the snake swaUowa 
its victim at its leisure, sometimes nonrs after it has been killed; 
The prey is always swallowed entire, and, as its girth generally 
much exceeds that of the snake, the progm^ of d^lutition is 
very laborious and slow. Opening their jaws to their fullest 
extent, they seize the animal generally by the head, and pushing, 
alternately the right Md left sides of the jaws forward, they press 
the body through their elastic gullet into the stomach, its outtines 
being visible for some time through the distended walls of the 
abdoimn. Digestion is (|uick and much accelerated by the 
quantity of saliva which is secreted during the progress ef de¬ 
glutition, and in venomous snakes probably also by the chemical 
action of the poison. The primary function of the poison- 
apparatus is to serve as the means of procuring their fo^, but 



From Cambridgt NtUurtU Hitior3ft.yKL vii!.* ** Amphibia and Reptilas," by permifsion 
of Macmillan & Co., Ltd. 

Fio. 4.—Poison .Apparatus of Rattlesnake. Upper figures: dia- 
gtums 01 skull with fangs at tsst. Lower .figures: same, with fangs 
protruded.- C, prefrontal; itf, maxilla; /,poison-fang; Tf, tcaus- 
palatine; Pi, pterygoid; palatine; Q, quadrate; squamosal; 
Pm, premaxilla; T.a, articular; Pc and Di, muscles. 

it also serves for defence. Only very fewlioisonous snakes (like 
iVa/a daps) are known to resent the approach of man so much as 
to follow him on his retreat and to attack him. Others are 
much less inclined to avoid collision with mkn than innocuous 
kinds. They have thus become one of the greatat scouigm 
to mankind, and Sir J. Fayrer has demonstrated that in India 
alone annually some 30,000 human beings perish from snake-bites. 
Therefore it will not be out of place th lldd helh ji c^Jrter op 
snake poison and on the best means (ineffectual thoiuh .they be 
in numerous eases)-of counteracting its deleterious meets.: An 
excellent account of the nature and of the effect of 'Ihe venom 
of smhes, by Charles |. Martin, is in,Allbutt’s Sysp^ pf Ueiieinf- 
The following cooden^ acMunt has been abstracted irom it. 

The poison is a dear, pate-ysllow fluid which reacts acid,, and 
fiontains about .3C .%.of eoUds, but this varies according to tlm state 
VaSa. ^ ooncentiation. Most voaoras an tastelaw,-but .oohra 
poisoUHis said to be disamesably bfttori Dried 
keeps indeflnitoly, and dissolves readily in water. It keeps 
.also in glycenne. It cont^s albuminous bodies in soluthm, and is 
in fact a pure solutionof two or mom poisonous piotrids, which are 
the active agents, with a small quantiiy of .an orptnic acid or colotn^ 
mg matter. The venom is destroyed by reagents which precipitate 
proteids in an insoluble form, or which destroy them, ».g. silver 
nitrate or permangtnate Of potaato 'HypdoUorlteiS hator toe aaote 
^ect. ^t carboSc acid and caustic potash deslapy ft only after a 
ffliyrir two, conseijooatfytoey irynot'a rem^y!. ' 

Tin vanom ik genera&y lintroduoed toto toe aubcutteieioas tissue, 
vdieace It.feachM the gendtal oitettlatien by absanitiM through the 
lymph and blood-vessels. When introduced directly into a vem, the 


efiecto.aru inst a n ta n eoua.: - It is absorbed by the conjuncliva, but; 
excepting cobra poison, not by the mouth or alimentary canal, 
provided there be ne hollow teeth and no abrasions. The venom 
of the various kinds of siuikes acts dificroitly. 

Tic Symptoms of Cobra Pomo*.—.B urning pain, fifllowed by 
sleepiness and weakness in the legs oftte bali.an hour. Ttum profuse 
sahvatipa, paralyeis of the tongue and larynx, and inability to speak. 
Vomitinij, incapacity of moveaient. The patient seems to be con- 
sciOuSi ‘ Breathing beeomihg difficult The heart's action is quick- 
eueid. Tbet pupil remains contracted and reacts to light At len^ 
braatoiM ceases, with or witbuul coovul8ioa% and the heart riowly 
s^S. S^uld the patient survive, he returns rapidly to complete 

Rttithsna/ie Poison .—The pafnful wound ik spkedUy discoiouied 
and swollen. Coustitutioual symptoms appear as a rule in less than 
fifteen minutes: prostnatiou, staggering, cold sweats, vemiting, 
feeble and quick pulse, dilatation, of toe Pupil, and slight menw 
disturbance. In this state the patient may die in about twelve hours, 
if he recovers from the depression, the local symptoms begin to play 
a much more important part than in cobia-poisouing: great swoffing 
and disooloration extending up the limb and trunk, rise of temperature 
and repeated syncope, and laboured respiratian. Death may occur 
in this stage. The local haemorrhagic extravasation frequently 
suppurates, or becomes gangrenous, and from this the patient may 
die even weeks afterwirda Recovery is sodden, and within a tew 
houn the patieut becomes bright and mtelligent. 

Symptoms 0/ Bite from the Uitropcan Viper. —Local bunung pain; 
the bitten limb soon swells and is discoloured. Great prostration, 
vomiting and cold, clammy perspiration follow within one to three 
hours. Pulse very feeble, with slight difficulty iu'lnmitoiug, and 
testiessnees. la severe cases the pulse aiay beimme imperceptible, 
toe extremities may become cold, and the patient may pass into 
coma. In from twdve to twente-four hours these severe constitu¬ 
tional symptoms usually pass off, but in toe meantime toe sweltoig 
and discoloration have spread enormoudy. Within a few days re¬ 
covery usually occurs somewhat suddenly, but death may ocour 
from the severe depression, or from the secondary effects-of sup¬ 
puration. 

The symptoms of toe late from toe Btsboia or Vipera russcli 
resemide toe effects of rattlesnake polsoik, but saulous discharges 
from the rectum, Ac., are an additional sod prominent teattire. 
The recovering pirilent suffers from haemorrhagic extravosati^ to 
various organs, besides from toe lungs, nose, mouth and bow^ 
Kidney ha^onfaage and albnmtourials a constant symptom. Ttte 
pupil is always dilated and insensitive to light. 

Bile Aactnlioa Elapitm Snaics.—Vua and local swelling. TI|o 
first constitutional symptoms appear to fifteen minutes to two bonn. 
First faintness and irresistible desire to sleep. Thmi alarming 
prostration and vofifittoK. Pulse extremely feeble and thzkaoSk^ 
and uncountable. The ^bs are cold tmd toe skin is blan^kd. 
'Respiration becomes shallow' with the increasing coma. Sensatidais 
blunted. The pupibis widely dflated aito insensible to 14 iht.. There 
is sometimes passing of blood. If the patient surviims toe coma, 
recovery is complete and as a rule rapid, wlthont secondary 
symptoms. 

The Australian venom 'snd that of all viperine. snakes, perhaps 
also that of the cobra, if totrodoced rapidbr toto the ciiculation, 
occasions, extensive .intravascular clotting. If the venom is slowly 
absorbed, toe blood loses its coagulability, owing to toe breaking 
dovhi Of toe red blood-corpuscles, most so wftfaf vipers, less wito 
Austalton snakes, least so with the cobra.' The cobra venom is 
supposed to extinguish tits functions of toe smrious nerveiceatres of 
the cffebro-apinaT system,, toe paralysation extending from below 
wwariia and it has a special affinity for the respiratory centre. 
'The toxtelty or relative sttength of the cobra venom has’ been eaton- 
lated to be sixMen times that of toe Enropeaa viper. Snakw'ton 
poisoit each other, even those of the same land. 

Treatment .—Apply a ligature above, not on toe top of, the situa- 
tiou of the bite, Wkt toe string tightly with a stick. Then a 
free incision into the wound. Sucking out is dangerous I Then 
bandage the limb doumwards, prngressing towards the woufid; re¬ 
peat this several times. Do not keep the ligature longer than half 
an hour. Then let toe circulation return, and apply the ligature 
again. In any case do not keep the ligature on for more than an 
hpur fto fear of gangrene,. Du«ct appUcatioii into toe widened 
wound of calcium hyj^hloiite,bl&iching powdrir, is very gpbfl, 
od of a I % kolution ot pemanganete of potokh, Or Gmidy's fluid; 
Vigorous Canteititetiiniitwito nitrate «f.sll«ee, driidng the stick into 
the widened wound, is also good, and >t itiA toUtedy which one ega 
carry in toe pocket. Quick ampntatkm of toe finger is the best 
remedy Of all It a large snake i^mtenit. .. I. ' ' 

JhttmuU Asmsdiss.—The admtoistratfoti'of erformbuk tloMs Of 
alcohol is to be condemned stroa|^. auHiB, stimulating ,iktewi:mid 
repeated, ate good, but stimulatieo CM-bemote effectivWiltioiti;^ 
by ammonia or strychnine. HtoMrienaic injection stiyitonuie, 
in some cams as much as one 'to^6 gnlins (but tiOT,Into a Vein I), 
1 ^'hi'tomis 'cities had gOod'twraltey bnt mje^on’^iiahmoniK; 
kistotil of doiitg miy good.hM 'thsMirous kloagiiiiiginsttlta Thetti 
teionfa oMifhirir .nuMMitreKtinent, that by ttinua titefiapeuties, tbe 
injectioa of considetaUe quantities of serum of animals which'have 
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bsea partially i mm u n iaed by abated doses > of, {that paitifolar 
iBiakfi-venom. Unfortunately fhis treatment teiU not often be avail- 
abk. Several inaounal.s and birds arc HilIlposr.d to be immune by 
nature against snake-venom. Some more or less immtms creatures 
art the aongooee, the hedgehog and the pig, the secretary-bird, the 
honey bn<zaim,.tbe stork and probably other anake-eatera 

Snake^ Afe oviparous; they deposit from ten to eighty 
ojf an, ellipsoid sh^ie, covered with a. soft leathery shell, in pla^ 
where they are exposed to and hatched moist heat. 'Ihe 
parents-pay no further attention to them, except the pythons, 
which' incubate their egg.s by coiling their body over them, 
and fiercely defend them* In some families, as many freshwater 
snakes, the sea snakes, Viperinae and Ciotalinae, the leggs are 
retained in the oviduct until the embryo it fuUy developed. 
T^sc snakes bri^ forth living yovlng. 

The cla,ssificati(im of snakes has undergone many vicissitudes. 
J. Muller (Zeitsthr. /. Physiol., 1831, p. 365) divided them imo 

Ofkidia macrostomala and 0 . mi^roshmata. A. M. C. 

'IromAril {Catal. mithofifue, Mus, i’Hist. N«t., Paris, 

, 1851, p. 199) distinguished between Opoterodonta, 
Aglyphndonta, Froteroglypha and Solenoglypha. K. Stannias 
(Zootomie i. Ampktb., 1856) made a further'improvement by 
conjbihation of the principles used by his predecessors, and he 
divided the Angiostomata or narrow-mouthed snakes into Tor- 
tticina, Typhlupina and Uropeltacea; the Eurystomata into 
lobolaof^wonous, and Asinea or innocuous snakes. Meanwhile 
T. E. Gray (Chf. Snakes, Brit. Mus., 1849) had distinguished oidy 
between Viperina and Colubrinia. A. Gunther (Cat, ColuMne 
Snakes, Bnt. Mus./ 1858; “Reptiles of British India,” Ray 
Soc., 18*14 j artide Snams, Ency. Brit., otih ed.) recognized 
atlhit four sub-orders:—fHopoterodontes, (Mubriformes, Colu- 
briformes venenosi, ,Y,^riformes; ^ mo.st serious drawback 
being the merging of;^ Peropoda in the non-potsonous Colu- 
brtformea < E. f'lrCopefPwe. Ac, Philai., 1864, p. 330) resorted 
to'tlm Wodfficatibns' Of the' .squamosal, ecto- and eitdopterygoid 
bprtM, the''conation pf the vestj|:ild limbs, and the teelh.:— 
Scolecophidia (Typhjopidae), GatMonta (Glauconiidae^ Tor¬ 
mina (IlyandM and Ucopeltidae), Asinea, Proteroglyf^ and 
Mtenogjypha. He adhered to' this artimgement m his last 
eotjap^ensive sifOrk (Gf'orodtitnns, Lisards and Snakes oj North 
Amricd, iSpS.iSmirirsoaian Inst., S9oo),.but combined the Asinea 
smd Frotero^pha ,as Colubroidea;, subdividing these into 
Pempoehti ^^phodotrta, Olyphodonta, Froteroglypha and 
PJ^pOrOa In his l|(Et work he used, with 

doubtful success, the ’Variations of the penes and the lungs as 
additieinal characters, diiefiy fas the grouping of the great ma^ 
of the GolubroW snmees. G. A. Bouleinger JOat, Shakos, Brit. 
Jitis., 1893^18^)' ^cepted Cope’s principles, gnd mkii# ^ 
combining the Asinea. of Btanmus gnd Cope with the protero- 
glypha>aa Cohibridae—wherein he was followed by Cope, as 
mmitioRed above^-«td separating therefrom the IVrqpoda or 
Boidae, he has prijduwd a lo^cw-oonceived system, tjy ftir 
the best hitherto proposed. It is followed in the present articn. 

Bouknger’s phylo^etic system stands as follows irr- .. ., 


UropehUltis 




'Q'OpittlkbirlyphA. 


C. PreMroglypha AmUycei^lictM 

-i--- ■__ < 


KehoptieMBw Ctflubridite A^^yphidl 


I 

h<M*» 


OtitupoaiitiiBB 


TyvMuikidui 

thi^Weans that, the Eoidae retain most priinifiv^ c^ractersi. 

priimtive, hnt .in yaiioug. respedti ^^ded, m«Sily 
owing ’taj marowing l»blti,i4ue the Typhlopidae with the Ily- 
'sndae,aikd‘^peltidaeas'a't^inal ‘ > 

branch, ahd ''on the orii8r ''!^4 
the Glauconiidaf> The solitary,'., 

Xenopeltis iaSirin,, several ways:, 
intermediate betewerr Boidae smd 

are supposed, to' hamiistarted friim. prinndw, non* 
degeneratej therefore'bea-itka group, l«*d«ini by los» of tbii 
*<tt^eif.(hb hitui^hmhistotd Ion of tha coemuiid bone of the 


matxiible to the aglyi^us w innocuous Colubridae, whenoe 
further difierentiation in three new lines hasitsken place,’r-(r) 
the harmless Amblycephahdaie as aside-issue, (2) the very poison¬ 
ous protereglyphous Elapida^,.(3) the moderat^y or incipiently 
poisonous Opistl^ly pha, out of wnne of which seem to have arisen 
the venomous Viperidaie. 

1 ,, No ectdpterygoid; pterygoid fiot exteudiug to quadrate; no 
supmtemporal'or squamosal; prefrontal iorming a suture with nasal; 
eomnoid praseut; : vestiges of pelsns presrait. 

. Maxillar y vartiwdi loosely attached, toothed; mandible toothless; 
a sihgfe pair of pelvis bones: TypUoptdae. 

Maxiluuy 'bordering the mouth, forming sutures with the pre- 
maxiOary, prefrontal and frontal, toothless; lower jaw toothed: 

g ubis and iaofaiuia present, the latter forming a symphysis: 
faucaniiOae, 

, II, Ectopterygoid present: upper and lower jaws toothed. 

A. Coronoid present; prefrontal In contact With nasal. 

I. Vestiges of hbra-limlM; suptatemporal present.' 
Sqiulnosal large, suspending the quadrate: Boidao. 
Squamosal small, intercalated in tlie cranial wall: 
Ilysiidae. 

2. No vestiges of limbs ; squamosal absent; Uropeltidae. 

B. Coronoid ab^nt; squamosal present. 

I. Maxillary horizontal; pterygoid reaching quadrate or 
mandible. 

Prefrontal in contact with nasal; Xtnopeliidae. 
Prefrontal not in contact with nasal; Colubridae. 

2. Maxillaiy horizontal; pterygoid not reaching quadrate or 
mandible; Amblycephalidae. 

3. Maxillary vertfcally erectile, perpendicularly to ectoplery- 
goid, and reaching quadrate or mandible; Viperidae. 
For otdmary practical purposes this .synopsis is useless, most of the 
anatomical characters bkng visible only in the macerated skuU. 
The following characterization of the families is based upon more 
accessible features. 

Eyes ve.stigial or hidden; lower jaw toothless;, without enlarged 
ventral scales: Typhlopidae. 

Eyes vestigial; teeth restricted to the lower jaw; without en- 
laiged ventral scales: Glauconiidae. 

Eyes very small; head not disitinct;, teeth in the upper and lower 
jaws; ventral scales scarcely enlarged ;, tail extremely short, ending 
obtusely and covered with peculiar scales ; Vropeltidae. 

Eyes functional, free, with vestiges of the hind-Umbs appearing as 
claw-Uke ^urs on each side of the vent. 

Ventral scales scarcely enlarged : IlySiiftae- 
Ventral scales transversely enlarged : Boidat. ,, 

Eyes free; with a pair of poison-fangs in the front part of the 
mouth, carried by the otherwise toothless, much shortened, and 
vertically erectile maxillaries; venttol scales transversely enlarged : 
Viperidae. 

All the remaining snakes catebise' the f^hxwing characters: the 
maxiUaHeu am top^lly horizontal; not separately movable, witli a 
series of teeth. The tnandibie is>ttbtoed but has no eoroBoid bone. 
Them are no vesfage* of Umbe ek 'of: thelii girdles.: The eyes are 
free. - , 1 . . : • . , 1, ■ . 

.I>enten:,mot«bIy,attached to the tip of the articular bone 
'■ ' of'toil'iiaialBle; bmutifufiy irioesciSt : 'ilfsno- 

■ pWWWr.”"'- ■ 


itbontA otoatal gzDohet. the. ends »f toe ipterygnkis are 
^^iqe|,.fe|tol^. toe>'4bhdi<hte.,.Hoa4 thtek and very 

' vt^-atoe^lb^ 

'' ' \ " '-‘iikiasTtpmmml, ^ 

hhve^^yoay'^w^f ^Sih ^^ShJ^In^un^S^^clold’soales. 

The'ttotoiMWMste{niMto‘tlte'4foiiU'mairiIIaiTbtettol' Inie^qiladrates 
rihnt obli^ely'toWaitA and .am attached dlRtoty. to the peoAtics, 
Owing,-te.!toe.abeehce ofrsou a nw e M a . .Tha.pntoontols are to,lateral 
coataettyito tto natols. ,The vestiemfl(itoa'$e|hdasqe.reduced to a 
single boneon each ride: and theto w no trices'of fimbs. The eyes 
are-UAiWhTW MMdt M the'iffi;* TfetoohtoP'fa-'tory'hhrrtWt, and 
the halves of tbe tofder-jaW^atS hot diatenSifclK ‘ About tofS 8)^ieB 
of toeto Mthef arebaioouakee are knteMf; 'to adaptation to their 
, tmrrowing Ufa and wonn Md fosedt (Uet;‘‘tti«y' &ivb'unde)»tote 
I degradaltsM.' TMHail'.UiiHiSb^'Very torirttoid'semetllies 

• : ' il.H 1 .ul. .'4 < 1 '.M • h’ ' ' 


i betwtoB the shielEi» ot the 



a liiwn 5 {- 8 pine. ‘I’tojr’qrffi.'i^llely toS>- 

trt^iioalcomtoimi evepitoeuchMihto^ipleicee aaXibrietma* Island, 
but they do no t teoc a ci to/NewiZealMKl.l The chief geoueto TypMopa, 
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of which, for instance, T. traminus ranges from southern Asia, the 
idands of the Indian Ocean and the Malay Idands to southern 
Africa. 

Family 2. CtACcomiDAB.—Burrowing like the Typhlopidae, which 
they much resemble oxtomally, but ute maxiUaiies retain their 
normal position and are toothkss, teeth being restricted to the 
lower jawjwhich is short, stout, and not dis¬ 
tensible. ne pelvic girdle and the hind-limbs 
show the least reduction found in any recent 
snakes, ilia, pubes and isebia being still distin¬ 
guishable, t& last oven retaining their sym¬ 
physis, and there are small vestiges of the femurs. 
About 30 species, mostly of the genus Giauconia, 
in south-western Asia, Africa, Madagascar, the 
Antilles and both Americas, G. duUis ranging 
northwards into Texas, G. humilis into California. 

Farailv3. Ilysixpae.—M ostly burrowing. The 
scales Of the long, cylindrical body are smooth 
and small, scarcely enlarged on the ventral 
side. The tail is extremely short and blunt. 
The head is very small and not distinct from the 
neck, a usual feature in burrowing snakes and 
lizards. The gape of the mouth is narrow. 
The quadrate bones are short and stand rather 
vertically. The squamosals form part of the 
cranial rml, being firmly wedged in between the 
quadrate, prodtic and occipital bones. Vestiges 
of the pelvis and hind-limbs are small, but they 
terminate in claw-like spurs which protrude 

Fxg. 6.—Three between the scales on either side of the vent. 
Views of Head of as in the Boidae. The small eyes are some- 
TypMops bra- times coveted by transparent shields. Aliout 
minus (India), half-a-dozen species only are known in Soutti 
magnified. America, Ceylon, the Malay Islands and Indo¬ 

china. They are viviparous like the Typhlo- 
pidae, upon which they feed besides worms and insects, llysia 
a. Tortrix scytale, one of the " coral - snakes " of tropical South 
America, is beautiful coral-red with black rings, grows to nearly a 
yard in length, and is said sometimes to be worn as a necklace by 
native ladies. 

Family 4. UsopmnPAE (Rhikophidaz).—B urrowing snakes of 
Ceylon and southern India, with a very short tail, which ends in a 
peculiar, often obliquely truncated, shield, hence the name. The 
eyeg are very small. The scales of the body ace smooth and are 
but little larger on the belly. The coloration is mostly beautiful, 
black and red. The Uropeltidae are in various rejects intermediate 
between the two last and the next family. The quadrates are 
directly attohed to the skull, the squamosals being absent. Teeth 
are carried in both jaws. Thme ore no vestiges of hind-limbs or of 
thepelvis. . 

These tail-shielded snakes, of which about 40 species are known, 
ore viviparous and burrow in the ground, preferring damp mountain- 
forests. UropeUis grandis, the only species of the type-genus, is 
confined to (>ylon; about 18 in. in length, it is blackish above, 
yellow below, often with smsdl spots on the upper and the under 
surface, Rhinophis sanguineus lives in southern India; it is black 
above with a bluish gloss, the belly is bright red with black spots, 
like the convex tail-slueld. 

Family 5. Boioab.—T ypical, often very large, anakes, which have 
vestiges, of pelvis and hind-limbs, the latter appearing as claw-like 
spurs oh eaA side of the vent. The scales of the upper surface are 
usually amall and smooth, while those of the belly form one broad 
series. The quadrate is carried by the horizontally^longated squa¬ 
mosal, wbkh rests loosely upon the skull. The prefrontals me in 
contact ydth the nasals. Sharp, recurved teeth are carried by riw 
mandiblea, the pterygoids, palatines, maxillariea, and in the Fython- 
inae the premainDaries also. The Boidae comprise some do 
species, wmch have been grouped into many fancy lenera. The 
range qf the family extends over all the tiopicid and subtropical 
countries,.including islands, except Mew Zealand. 

Sub-family l. fyihoninqe .—^With a pair of supraorbital bones 
between the prefroni^ frontal and postfrontal bones. The pre¬ 
maxilla ^necally carries a few small teeth. The subcaudal scales are 
mostly in two rows. The pythons (g.v.) are restricted to the palaco- 
tropical and Australian regions, with the sole exception of Loxoumus 
bicolw in sonthem Mexdco. 

SuD-family 2. Bviesae .—^Without supraorbital bones. The pie- 
js tootUen. The subcaudal scales iorm mostly a single row. 
I^dely di^buted. Boa (q.v.) in tropical America and with two 
ape^ In Madagascar. Eunsdes murinus, the Anaconda (g.o.), 
Ckatit^ i.g. bottas, a smaU sand-snake from Oregon to Cahfamla. 
Eryx' {aeiAq, also * sand-snake, from North AMca to Central 
Ana, ud exetsmUng into Greece. Bnygrus, raitg^ from New 
Gnkiea to Fiji Islands. Casarca dussumieri, dwering from Boa 
chiefly to ito tpngh and stroai^-keeled scales, is confined to 
Nonna Hlahd near. Mauritius. This makes the occurrence (rf a 
spQOies of CoiaUus in Nbdagsacar less remarkable, while ail the 
oUibts live in Centrj^ and South America. 

Biumily d- Xaxopxf.TioAa.';—One i^eeiea^ XenoptUis uisieolar, in 
sonu-Mnern Asia and Malay Islands. Boulanger rightly considers 


this Aake in various ways intermediate between the UysiidM, 
Boidae and Celubridae. Tl]^ prefrontal bones are still in contact with 
the nasals as in the previous families, but the coronoid bones of the 
mandibles are absent as in the remaining famihes, and this loss also 
occurs in the Boine Charina. The most remarkable feature is the 
dentary bone, which Ik movably attached to the much-elongated 
articular bone (cf. Polyodontophis of C^brinae), the movabilit^ 
being enhanced by the absence of the coronoid. The quadrate a 
short and thick, and is carried by the broad and short squamosal, 
which lies flat against the skull, reminding in this respect oi llysia. 
The smooth, black and brown scales of the back are h^hly iridescent, 
hence the generic name of this peculiar snake, which reaches the 
length of one yard. 

Family 7. Cox-ubridab.—M axillaries horizontal and forming the 
greater ]X>rtion of the upper jaw, which is toothed like the lower 
jaw ; coronoid of mandible absent. Pterygoids connected with the 
quadrate-s which are carried by the squamosals, and these are loosely 
attached to ttic skull. Prefrontals not in contact with the basals. 
ICctoptcrygoids present. No vestiges of limbs or pelvis. This family 
comprises about nine-tenths of all recent species of snokM and is 
cosmopolitan. New Zealand being the most notable exception. The 
J300 to 1400 species contain terrestrial, arboreal and aquatic forms, 
many of which are highly S]»ciBlizod. 

Boulenger, adopting Dumiril's terms, has divided them into three 
parallel eeiies:— 

A. Aglypha. —All the teeth are solid, and not grooved. Harmlesa, 
non-poisonous. 

B. Opisthoglypha. —One or more of the posterior maxillary teeth 
are grooved. Most of these snakes, which number about 300 species, 
are moderately poisonous. 

C. Proterogiypha. —The anterior maxillary teeth are grooved or 
" perforated." About 200 very poisonous species, e.g. cobrasgieoral- 
snakes and sea-snakes. 

The second and third series containing only about 400 species, 
the Aglypha still present the appalling number of 1000 species, and 
even the grouping of this mass into three sub-families does not 
lighten the task of arranging the chaos, since one of there sub-famiUcs 
contains only one, and the other but a very few species. We have 
therefore still 1000 species, all so closely swed that they together 
are but of sub-family rank. They possess lew reliable characters; 
their modifications arc not weighty, and it is almost certain that some 
of these characters, and even combinations theieof, have been 
developed independently and in different countries. Many of the 
so-called genera, or groups of genera, are consequently not to bo 
used either as witnesses of blood-rmationahip or of geographical 
distribution. 

Some of the usual characters employed for systematic purposes, 
for the making oi convenient keys, are the following: The nuinber 
of rows of scales across the body and in a longitudinal direction; 
shape and structure of scales, whether smooth or with a longitudinal 
keel; arrangement of the shields on the bead; shape of the con¬ 
tracted pupil. Above all, the dentitioa, which exhibits almost endless 
modifications, in most cases is difficult to ascertain and to appreoiato 
in its wbtie distinctiDns. Internal, skeletal characters, useless for 
ordinary practical purposes, are the various apophyses on the 
ventral side of the verwrae and the penial armaments fancied by 
Cope. 

It is impossible here to mention any but the more obvioua geneta 
and groups of colubrine snakes. 

Series A. Aox-ypha.—S ub-family l, Aeroeherdinae.-^Thb few 
genera and species of there ugly-looking snakes are 8KwQy aquatic, 
mhabiting rivers and estuaries oi S.E. Asia: tot tmt, Jfauopsis, 
hves on the Isthmus of Darien, and another, Siolieekaia, is found in 
the Khasia Hills of N.E. India. Acroehordus javonieus has no en- 
laiged ventnd shields; the flat, viperish-lookliig head is covered 
wifo small granules, with the eyes and nostrils weU on the upper 
surface.' C&rsydrus ranges from Madrm to New Guinea; the body 
and tail ore lototally compressed and form a ventral fold which is 
covered witb'tiny scales like the rest (rf the body. The main 
anatomical justification of this sub-fomily is givexx by the postfrontal 
bones, which, besides bordering the orbits posteriorly, sre eaabended 
forwards so as to form the upper border of the orbits, separating the 
latter from the frontala. 

Sub-family 2. Colubrinae. —The postfrontal bones are restricted 
to the posterior border of the orbite. Tbs maxilla^ and denti^ 
bones carry teeth on their whole length. This sub-family contains 
about 1000 species; few of them reach a length of more than two 
yards, sonae of the largest belonging to the Indian Zaooys a. Cory- 
phodon, which grow to 10 ft. Most oi them are oviparous. Soma are 
more or less aquatic, ottors are absolutely arboreri, o^re 
prefer dro, sandy or rocky localities acooralng to tbetr foto. The 
sub-famire is cosmopolitan, excepting the New Zealand sub-region, 
and finds its xiaturol N. limit on the permanently frozen undemound, 
where hibertotion ia of course impossible. Cfoly a few oto uf the 
more than 120 genera can be mentioned here. _. , . 

Coluber in Europe, Asia and .North America. s. 

flaveseens t. aescuutpsi was probably the species fotojA veneratiou 
by the ancient Romans. It grows to a length Of S'tt4, eumbs ^ 
tremefy weU, feeds chiefly on mioe, and beoomiea.VOT tame. Its 
coloration varies from pale golden brown to Uack ; me scales are 
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smooth and shiny. Its origitwl home is Italy and S.E. ElTO];>e, 
whence it has spread N. into S, Germany, Its occurrence at )iridely 
distant and isolated localities was formerly shpposed to be due to 
its introduction by the Romans. C. corats, from the S. states of 
N. America far into S. America, roaches 8 ft. in length. C. (Pity- 
opkis) sayi, C. ctUenifer and others in N. America. 

CoronoUa, widely distributed excepting Australia and S. America. 
C. austriaca s. laenis, the " smooth snake " of Europe, in England, in 
Hampshire and Dorsetshire, eats chiefly lizards; owing to 'its 
coloration, which varies much, it is often mistaken for the viper. 
C. fitula is one of the many N. American species. Zamenis of Europe, 
Asia, N. Africa, N. and Central Amenca, with many species, s.g. 
Z. mucosus the Indian " rat-snake,” Z. constrictor in the Unitro 
States. Some species of the Central and S. American genus Urotheea 
boar an extraordinary resemblance in coloration to the pretty, 
black, red and yellow poisonous Elaps. Dendrophis of India and 
Australia D. picius of India), and Leptophis s. Ahaetulla {e.g. 
L. tiocerus, neotropical) may be taken as examples of long and slender 
tree-snakes. 

Tropidonotus, with near loo species, is cosmopolitan with the 
exception of Mew Zealand. Some of the species, like the Indian 
T. guincunciatus and T. stolatus and the N. American T. ordinalus, 
are perhaps more abundant as regards the number of individuals 
than any other snake. T, nairix, &e grass or ringed snake, is very 
common in Europe, including England but not Scotland or Ireland; 
easily recognized even at a distance by two yellow or white spots 
which it has behind its head. It grows rarely to a length of 4 ft.; 
it never bites, and feeds chiefly on trog.s, toads and fishes, but mice 
are never taken. Its eggs, which are of the size and shape of a 
dove's egg, and from fifteen to thirty in number, are deposited in 
mould or under damp leaves, and are glued together into one mass. 

Poiyodontophis of Madagascar, S.E. Asia and Cenbal America is 
remarkable for having the dentary bones loosely attached to the 
apex of the elongated articular bone. Calamaria of Indo-China is 
an example of burrowing snakes, with a short tail and small eyes; 
in TypUopophis of the Philippines the eyes are concealed. 

Sub-family 3. Rhachiodoniidae, represented by Dasypelfis scabra 
of tropical and S. Africa. Characterized by possessing only a few 
teeth, on the posterior part of the maxiliaries, on the palatines and 



Fio. 7 .—Daoypeltis unicotor, in the act of swallowing an egg. Nat. size 

dentaries; some of the vertebrae in the lower region of the neck 
have a^bngly developed hypapophyses (not provided with a cap of 
enamel, as has often been asserted), which are directed forwards and 
pierce the besophagus. "Ibe principal diet of these peculiar snakes 
seems to consist of eggs. In Cape Colony they are known as 
•' eyervreter," egg-eater. A snake, scarcely ao in. in length, and 
with a body not thicW than a man’s little finger, is able to swallow 
a hen’s egg, a feat which seems quite impossible. As the egg passes 
at last through tiie alarmingly distended neck, the snake makes 
some slight contortions and the swelling collapses, the shell having 
been filed through by the saw-like apparatus. Whilst the cemtents 
are thus retained without loss, the crumpled shell is then vomited 
out. This pecul^ arrang^ent occurs also in an Indian snake, 

Elaehiston[ which reptesenn, however, a sub-family of the Opistho- 
glypba. u another, probably also egg-eating snake, the Indian 


Coronelline NymphopMdium, the same effect is reached by two 
prominences at the base of the skull. 

Series B. Opisthoglypha. —One, or a few, of the posterior 
maxillary teeth have a groove or furrow in fronE which condnets the 
secretion of the enlarged upmr labial glands. 'They are all more or 
loss poisonous, paralysing their prey before, or during the act of 
swallowing; the poison-fangs .stancling so far back in the mouth, 
these snakes cannot easily inflict wounds with them on man; more¬ 
over, the poison is not very strong and not available in large quan¬ 
tities. It may well be doubted whether the Opisthoglypha fonn one 
genuine group instead of a heterogeneous a.ssembly. They comprise 
about 300 species of terrestrial, arboreal and aquatic forms, and as 
a group they are almost cosmopolitan, including Madagascar, but 
excepting New Zealand. 

Sub-family i. DipsudomotpAfna*.—Nostrils lateral; dentition 
well developed. Long-tailed, terrestrial and arboreal forms. The 
tree-snakes are mostly green above with the under parts white or 
yellow. 

Coelopeliis, with concave, or grooved scales; C. lacortina s. 
monspessulanus, one of the largest European snedees in Mediterranean 
countries and south-western Asia. 

IHpsadomorphws, Dipsas, Leptognathus, Dryophis, Dendrophis 
and other closely allied genera are typical, very long-bodied and long- 
tailed tree-snakes, chiefly tropical. The graceful form of thiur 
body, the elegance and rapidity of their movements, and the ex¬ 
quisite beauty of their colours have been the admiration of all who 
have had the good fortune to watch them in their native haunts. 
The majority lead an exclusively arboreal life ; only a few descend 
to the ground in search of their food. ’They prey upon every kind of 
arboreal animal—birds, tree-frogs, tree-lizards, &c. All seem to be 
diurnal, and the larrer kinds attain to a leng^ of about 4 ft. ’The 
most beautiful of all snakes are perhaps certain varieties of Chry- 
sopelea omattt, a species extremely common in the Indian Ardii- 
pclago and many parts of the continent of tropical Asia. One of 
these varieties is black, with a yellow spot in the centre of each scale ; 
these spots are larger on the back, forming a scries of tetrapetalous 
flowers ; the head is similarly omamentea. Another variety has a 
red back, with pairs of black crossbars, %e bands of each parr being 
separated by a narrow yellow space ; sides brown, dotted with black; 

belly dark green, the outer portion 
of each ventral shield being yellow, 
with a blackish spot. 

’Ibe features by which the tree- 
snakes are distinguished are still 
more developed in the wb^-snakes 
DDryofhis), whose excessively slender 
body nas own compared to the cord 
of a whip. Although arboreal, like 
the former, they are nocturnal in 
their habits, having a horizontal 
instead of a round pupil of the eye. 
Th^ are said to be of a fierce dis- 
positiott, feeding chiefly on birds. 
In some of the species the elongate 
form of the heaa is still more ex¬ 
aggerated by a pointed flexible 
appendage of the snout (Passerita\, 
which may be nearly half ao inch 
in length, or leaf-Uk^ as in the 
Madagascar Langaha. The Mexican 
Trimorphodon much resemble 
viperine snakes with the .fiat, tri¬ 
angular head, narrow neck, slit-Uke 
pupil and pugnacious disposition. 
A still more remarkable resemblance 
exists in the shape and striking, ted, 
black and yellow coloration bemeen 
Scolecopkis amultts of Cbihuahua 
and the poisonous Elapg fulvius, the 
American coral-snake, but Cope has 
been careful to point out that these 
two creatures are not known to 
fohablt the same district. 

Sub-family 2. Elaehistodontidae .— 
Represented by Elachistodon mstermanni of Bengal, with the same 
peculiar dentition and with share hypapophyses on the vertebrae of 
the lower neck, as described of Da^eltis (see above). - 
Sub-family 3. Homalopsinae .—iTie nostrils of these absolutely 


ugly-lookittg species i 

from Bengal to Australia. Cerberus rkynchops 1 Hypsirhiita Pluni- 
bea, Honmopsis ; Hipistet jty^ntu of Siaan bas a compressed' 
and much resembles the Hydropbinae in g ’ * " 

partly marine life. Herpeton of Cambodia 1 
on tbe snout and is mid to have a partiy vet 
Series C. PaoTaaoGLVPHA.—The imterror maxillary teeth are 
deeply grooved, or so folded as to appear hollow c^ perforated. 
Behind these enlarged poison-fangk fbllows a series of smaller, solid 
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taeth, hence the term " proteroglypha," which is intended to mean 
that the anterior teeth are grooved. These snakes are all very 
poisonous, mostly viviparous and found in all tropical and sub- 

S J countries, with the exception of Madagascar and New 
d. 

Sub-faunily 1. Elapinat. —^Terrestrial, with a cylindrical tail, 
comprising about 150 species which have been grouped into numerous 
genera, mostly upon ve^ slight differences. The most remarkable 
are the following. Naja trifudians and N. hafe, the cobra (g.v.). 
The largest spectes is the N. bungarus s. elafs, the " hamadryad," 
" snake-eating cobra," or king-cobra of Indian countries, reaching 
more than iz ft. in length, and living mainly upon other snakes. 
Sepedon haemachates, of S. Africa, is named by tlie Boers " roode 



Fic. 8.:—Indian Whip-Snake. Passeriia myeUnritans. 


koper kapel " or " ring-hals," 'i.s. banded neck, the latter name 
being, however, often applied also to the cobra. It resembles in colour 
some varieties of the latter snake, and, like this, it has the power, 
though in a less degree, of expanding its hood. But its scales are 
keelM and its form is more robust. It is equally active and oourage- 
ous, not rarely attacking persons who approach too near to its 
reemig-plaoe. In confinement it evinces great ferocif^, opening its 
month and erecting its fangs, from which riie poison is seen to fiow 
in dn^ During such periods of excitement it is even able, by the 
p ressu r e of the mnscles on the poison-duct, to eject the fiuid to some 
dMsaos j hence it shares with the cobra a third Dutch name, that 
of" spnw along " (spittlag snake). It grows to a length of a or 3 ft. 
Anomer Und is the " sch^sticker " (sheep stinger), S. rhombtaha. 
It is extremdy common in S. Africa, and extends for N, along the 


E. as *ell as W. coast. It is of smaller size tlian the precedmg, and 
causes more iiriory to anin^. such as sheep, dogsi, &c. than to man. 
It varies in colour, bug a bWk mark on the head like an inverted V 
remains nearly always visible. 

The species of Bvmgarus, four in number, are extremely common 
in India, Burma, and Oeylon, and are distinguished by having only 
one row of undivided sub-caudal shields. Three of the species have 
the body ornamented with black rings, but the fourth and most 
common (B. cotniUus), the 
" krait" of Bengal, possesses a m 
dull and more uniform colora- 
tion. The fangs of the bunga- 
rums are shorter than those of 
the cobra.s, and cannot penetrate 
so deeplyinto the wound. Their 
bite IS therefore less dmgerous ' ‘ 

and the effect on the general 

system slower, so that there is Fto. 9.—Head of Berpeton 

more prospect of recovery by tentaculatum. 

treatment. Nevertheless, the 

krait is probably the most destructive snake to human life in India, 
since it is very common and often creeps into the houses. 
DoliopHis initstinalis of Indo-China has enormously developed 
poison glands, which extend down the whole anterior third of the 
body, in front ot the heart. 

No part of the world possesses so many snakes of thi* sob-famUy 
as Australia, where, in fact, they replace the non-venomous colubrine 
snakes; many of them are extremely common and spread over a 
considerable area. Fortunalely the majority are of small size, and 
their bites are not followed by more severe effects than those from 
the sting of a hornet. Only the following are dangerous to man and 
larger animals; the " death-adder," Aamthopis an<arciMHr,~easily 
recognized by the pecuhar end of tail wliich is compres^ and 
terminates in a thm homy spine; common throughout Australia 
to the Moluccas, scarcely one yard in length; the black snake " 
{Pstudtohis porphyrioQus), likewise common throughout the Australian 
continent, especiaUy in knf marshy places, and upwards of 
f> ft. in length; it is black, with each scale of the outer series red 
at the base; when irritated it raises the fore part of its body and 
flattens out its neck like a cobra, the females are sometimes known 
as " brown adders ”; the " tiger-snake," Noteehis scutatus (s. 
Hopheephaius curtus), with a similar distribution, and also 
common in Tasmania, from 5 to 6 ft. long, and considered the most 
dangerous of the tribe. Uood descriptions and figures of all these 
snakes arc given in Krefft's SuaMfS ot Australia (Sydney, 1869, 

^vetal genera of the Elapinae lead a more or less burrowing life; 
their body is of a uniform cylindrical shape, terminating in aahort 
tail, and covered with short pohshed scales; their head is shoit, 
the mouth rather narrow, and the eye small. They are the tropical 
American Elaps, the Indian CaUophis, the African Posoilophis Odd 
the Australian VermUtUa. The majority are distinguished Iw.tlie 
beautifui arrangement of their bright and highly ornamental colibnrs; 
many species of Elaps have the pattern of the so-called coral-shOkes, 
their bwiy being encircled by black, red and yellow rings—a paittera 



Ftd. 10.—A Poisonous Snake (Elaps ftilvivi) Swallowing a siinilMly 
coloured Opisthoglyphous Snake (fifomolocrmn'am ssmicinchim), 

which is peculiar to snakes, venomous as weU as. noq-venostious, bif 
the fauna of tropical America. Alfhoogh the poison of these, narrow- 
mouthed snakes is probably as virulent as that of the pneeding, 
man has much less to fear from them, as they bite only gnat 
provocation. Moreover, their late must be frequently wi^ut serious 
effset, owing to tiieir narrow mouth ond the small aise of poison- 
fangs. Th^ are also comparatively of small sise, 01% a .rear qpedM 
nmy exceeding a length of » ft., for instance istmisu, arbwA 
extends into the S. states iri N. Amerioa. 





29^1 


SNAKES 


Sub-I&mily z. HydrofftUnae.—Tail laterally compressed ; mAine. 

01 sea-snakes some filty species are knoym. All are inhabitants o£ 
the tropical Indo-Pacific ocean, and most numerous in and about the 
Persian GuU, ui the East Indian Archipelago, and in the seas between 
S. Japan and N. Austraha. One species which is extremely common 
(Pelamis bieolor), and which is easily recognized by the black colour 
of its upper and the yellowish tints of its lower parts (both colours 
being sharply defined), has extended its mngc W. to me sea round 
Madagascar, and E. to the Gulf of Panama. One species, however, 
Distira semperi, is confined to tlic landlocked freshwater Lake Taal 
at Luzon in the Pliilippmes. Sea-snakes are viviparous and pass 
theii whole life in the water; they soon die when brought on shore. 
The scales are very small, often very much reduced, and there are 
frequently no enlarged ventrals on the compressed belly, but Platurus 
has brood ventrals. Their motions in the water are almost as rapid 
as they arc uncertain and awkward when the animals are removed 
out of their proper element. Their nostrils are placed quite at the 
top of the snout. These openings are small and provided with a 
valve interiorly, which is opened daring respiration, and closed when 
the animal ^ves. They have very capacious lungs, extending back¬ 
wards to the anus; by retaining air in these extensive lungs they are 
able to float on the surface of the water 
and to remain under water for a consider¬ 
able length of time. Sea-snakes shed their 
skin frequently; but it peels off in pieces 
as in lizards, and not as in the freshwater 
snake.s, in which the integuments come 
of! entire. Several species are remarkable 
for the extremely dender and prolonged 
anterior part of the body, and very small 
head. The eye is small, with round pupil, 
which is BO much contracted by the light 
when the snake is taken out of the water 
that the animal becomes blinded and is 
unable to hit any object it attempts to 
strike. The tongue is short, and the sheath 
in which it Ues concealed opens near to the 
front margin of the lower jaw; scarcely 
more than the two terminating points are 
exserted from the mouth when the animal 
is in the water. The mouth shuts in a 
somewhat difierent way from that of other 
snakes: tlxe middle of the rostral shield is 
produced downwards into a small lobule, 
which prevents the water from entering 
the mouth; there is generally a small 
notch on each side of the lobule for the 
passage of the two points of the tongue. 
The food of sea-snakes consists entirely 
of small fish; among them species with 
very strong spines. As all these animals 
are killed by the poison of the snake 
before they are swallowed, and as their 
muscles ate perfectly relaxed, their armature 
is harmless to the snake, which begins to 
swallow its prey from the head, and de¬ 
presses the spines as deglutition proceeds. 
Sea-snakes belong to the most poisonous 

|!^o. II._Sea-Snake species of the whole order. Accidents are 

PeUmis bicolor. ’ rarely caused by them, because tliey are i 
extremely shy and swim away on the 
least alarm; but, when surprised in the submarine cavities forming 
their natural letseats, they, will, like any other poisonous terrestrial 
snake, dart (it the duturtmg object; and, when out of the water, 
tliey attempt.to bite ewery'^ect near them, even turning round to 
wound thefr own bodies. Ttey cannot endure captivity, dying in 
tlir course of two or three days, even when kept in capacious tanks. 
The greatest size to which some qiecies attain, accordmg to positive 
observation, is about iz ft., and therefore far short of the statements 
as to the length of the eo-^led sea-serpents (g.v.). Boulenger has 
written an interesting account sea-snakes m NaiwcA Scunce, i. 
(1802), p. 44 seq. 

Family 8. if •w/yz^Midas.—The pterygoids are widely separated 
from the Quadrates, not teaching beyond the level of the occipital 
condyle. This condii^n can be OKertained without dissection, 
when tile, mouth is openad widely. The squamosals are reduced to 
pad-Uke vestiges. Otherwise tiMee makes agree with the aglyphous 
U)lubridac. Externally they are easily distinguished by the absence 
.of a iWgliudinal groove on tiie skin. The head is thick, very distinct 
from theneckana the pupil is vertical, so that these harmless snakes 
look rather viperish. Atxint 30 species, with several genera, arc 
Imown tiom' the oriental and neotropiem regions. Amblyctphaha, 
f.g.rpOMitcola, with compound body, in S.E. Asia. 

wmily 9. Viptriiot.—Tia maxlllariee we very short, movably 
pivoting upon tbs prCfrontals end also attached to tiie ecto^rygoid^ 
ed 'tikt they dan m eirehted together vrith the large poison fengs, 
wh'ichi'beslM reserve teeth, ate the oidy maidUery teeth. There axe 
elsoteelh op the pelktiftelhanterkir portion of tim pterygoids, and 
(hi the dbort denteries. Tlie short squamosals ate very loosely 
attached to ^e skull. The pMfrontale are not to contact with the 



nasals. The poison-fangs are " solenoglyphous," perforated, having 
a wide hole on the anterior side at the base, in connexion with the 
duct of the large, paired, poison-glands, the presence of which adds 
considerably to fie cha^toristic broatlness of tlie head. The hole 
leads into a canal, which opens as a semi-canal towards the end of 
the tooth. The supply of reserve teeth is indefinite; frequentiy one 
or two arc lying ready and of equal size to the functional fangs. 

All the Viperidae are very poisonous and all, except the African 
Atractaspis, are viviparous. They include terrestrial, semi-aquatic 
and burrowing types ; none of tliem with any signs of degradation ; 
on the contrary they belong to the most highly organized of snakes. 
The family is cosmopolitan, excepting Madagascar and the whole of 
the Australian region. 

Sab-family i. Viperinae, vipers {q.v.) or adders.—Without an ex¬ 
ternal pit between eye and nose, and the maxillary bone is not 
hollowed out above. Absolutely restricted to the Old World, with 
9 genera comprising about 40 species. 

Sub-family 2. Crotalinae. —With a deep cavity or pit on either side 
between Uie eye and the nose, lodged in the hoUowed-out maxillary 
bone. The Uning of these pits is amply supplied with branches from 
the trigeminal nerves, but ue function is still quite unknown. About 
60 species of pit-vipers are recognizable. They can easily be divided 
into 4 genera: CroUUus and Hisirurus with a rattle at the end of 
the tail and restricted to America (see Rattlbsnake) ; secondly, 
pit-vipers without a rattle : Ancisirodoit, with large shields covering 
the upper surface of the head ; with about 10 species, t.g. A. halys in 
the Caspian district, others in the Himalayas, Ceylon and Sunda 
islands. Notable American species are the following ; A.pisctvorus, 
the “ water-viper " from Carolina and Indiana to Florida and Texas. 
This creature is semi-aquatic and lives chiefly on fishes ; it grows to 
a length of about 5 ft.; the general colour is reddish to dark brown, 
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even blackish, with darker cross-bands or C-shaped aarktogsi. a 
dark, light-edged baud extends from the eye to. Ike angle M 
mouth. The under parts are ytolowiah, more or kas spotted or ^it* 
black. A, conlortrix the “ mooeasiu-snake " or "copper-headj^^'.so 
called because of its yellow to pink ortoale-broim ground cctottr,. 
with dark crossbars or triangular mam. ITie under surfweiis. 
yMlow to ledditii, with daxk specks. Full-grown speeimennian 
about I yd. in length. The moceasin-anakeTanges from Uassaclmtetts 
and Kansas to Florida and Texaa and into Mexuxi, preferring swampy 
localities or meadows with high gtMz, where it bunts tor amaU 
mammala and blrda. It is easily diatii^uished from other North 
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American pUnvipecs by the 'poniesrion of a loroal shield, i.e. a khield 
intercalate between the two preoculaxs and the posterior nasal; 
below the loreal lies the pit. 

The moccasin and the water-viper have occasionally been men¬ 
tioned under the name of Trigotwcephalws cenchris, one of the many 
synonyms. 

Lachesis has the upper surface of the head covered with very 
small shields, or with scales, and contains about 40 species, in S. 
imd Central America, the Antilles and also in S.E. Asia. The most 
ill-famed is L, s. Bothrops s. CraspedocephcUus lanceolatus, which 
inhabits the greater part of S. America, extending into Mexico and 
the Lower Antilles, notably Martinique, Guadaloupe and Santa 
Lucia, where it is known as the " Fer de Lance " ; Mexicans call it 
" rabo dc hueso ” or bone-tail, on account of the curiously coloured 
and spike-like tip of the tail. It is a very quick and highly irascible 
beast and oven -known to torn on its pursuer-. It grows to a Icngtli 
of 6 ft., lives in swamps, plantations, forests, on the plains and on the 
hills, and is very prolific, producing dozens of young, which at birtt 
are 10 in. long and as -vicious a.s their parents. 

L. S. Trimtrtsurus gramineus s. vi/iais s. eryihurus is one of the 
Asiatic species, ranging over the whole of India to Hong-kong, Timor 
and even to the Andaman and Nicobar Islands. It is arboreal, 
bright green above ; the end of the prehensile tail is usually bright 
red. (H. F. G.) 

SNAPDRAGON, or Antirkhinuu (Gr. pis, ^vos, snout, 
from the shape of the flower), a plant of the natural order 
Scrophulariaceae (^.v.), native to central and south Europe, 
occurring as an alien on old walls in Britain. It is on old-fashioned 
garden perennial of easy cultivation. Antirrhinum majus, sown 
m heat, and forwarded until the general time for planting out, 
becomes a summer annual, and may be so treated ; but under a 
slower and more hardy regime it may be sown in boxes in August, 
and pricked off into other boxes and wintered in a frame. So 
treated, and planted out in well-prepared beds of good friable 
garden soil, it -will become very showy and effective. The “ Tom 
Thumb ” or dwarf .strain, obtainable in self and mixed colours, 
is a very valuable plant for bedding. The named sorts are pro¬ 
pagated by cutting, and winter^ in a frame. Soihe of the 
double-flowered sorts are interesting. There are forms witli 
white, yellow, rose, crimson, magenta, and variously mottled and 
striped flowers, some of them of great beauty, but the named 
sorts are too fugitive to make it desirable to record a list. 

8NEEK, a town in the province of Friesland, Holland, to the 
west of Sneek lake, 14 m. by rail S.S.W. of lieuwarden, with 
which it is also connected by canal. Steam tramways connect 
it S.E. with Heerenveen and N.W. with Bolsward and Harlingen. 
Pop. (1900) 12,075. Sneek is one of the great butter and cheese 
markets of the province. One of the former city gates (1615) 
remains, and there are a town hall, communal buildings (1863), 
court-house, weigh-house, synagogue and churches of various 
denominations, in one of which is the tomb of the naval hero 
of the i6th century, Lange or Groote Pier (Long or Great Peter). 
ITie horse-fair of Sneek is widely attended, and mere is a consider¬ 
able activity in trade and shipping. 

SNBBEING ( 0 . Eng. frOosung, from fnlosan, to sneeze, cf. 
Dutch fnieaen, allied to the obsolete neeze, and ultimately to be 
referred to root seen in Gr. wvtlv, to breathe j the initial s 
is due to association with numerous words, such as snort, snuff, 
snore, &c.), a violent expiration of air from the nose and mouth ; 
it is an involuntaiy reflex respiratory act; caused by irritation 
of the nerve-endings of the mucous membrane of the nose or 
by stimulation of the optic nerve by a bright light. The irrita¬ 
tion may be due to the swelling of the nasal mucous membrane, 
which occurs in catching cold, sneezing being often a premonitory 
or accompanying ^mptom, or to foreign bodies in the nose, as 
by inhalation of snuff or olirir “ errhines " or “ sternutatories.’’ 
A venerable and widespread belief survives in the custom of 
saying “ God bless, you ” when a person sneezes. The Hindus 
say ‘Mive,” to whrdi the answer “ -with you ” .is given (E. B. 
lyior. Primitive Culture, i. loi). A sneeze -was considered a 
sign or omen from the gods by the Greeks and Romans; it was 
one of the many common everyday occurrences which if coming 
at«n important moment could be interpreted as presaging the 
future. There are many allusions to it in classical Kterature, 
e.g. Homer, Oi. xvU, 561, Plutatch, Tkemist. 13, Xenophon, 
Atu^. iii. 2 and CatuUua, Carm. 45. There arc references to it 


in R&bbinical literature, and it has been found in Otaheite, 
Florida and the Tonga lil;mds. 

SNELL, HANNAH (1723-1792), the “female soldier,’’ was 
bom at Worcester on the 23rd of April 1723, being the daughter 
of a hosier. In order to seek her husband, who had ill-treated 
and abandoned her, in 1745 she donned man’s attire and enlisted 
as a soldier in Guise’s regiment of foot, but so::i deserted, and 
shipped on board the sloop “ Swallow ’’ under her brother-in- 
law’s name of James Gray. The “ Swallow ’’ sailed in Boscawen’s 
fleet to tlie East Indies, and took part in the siege of Aroapuug. 
Hannah .served in the assault on Pondicherry and was wounded, 
but she succeeded in extracting the bullet without calling in a 
surgeon. When recovered die served beiore the mast on the 
“ Tartar ’’ and the “ Eltliam,” but when paid off she resumed 
woman's costume. Her adventures were publisiied as The 
Female Soldier, or the Surprising Adventures oj Hannah Snell 
(1750), and she afterwards gave exhibitions in military uniform 
in London. She died insane in Bethlehem Hospital on the Sth 
of February 1792. 

SNELL, join (1629-1679), founder of the Snell exhibitions 
at Oxford, was bom in 1629 in Ayrshire, Scotland, the .son of 
a blacksmith. He joined the royalists during the civil war, and 
fought in several battles, including Worcester. Thereafter he 
took refuge in Cheshire, where be met Sir Orlando Bridgeman, 
whose clerk he became, being raised to the offices of court-criar 
and seal-bearer as his patron was promoted to those of jud^ 
and Lord Keeper. Later he was secretary to the Duke of 
Monmouth and had the management of his Scottish estates. 
He died at Oxford on the 6,th of August 1679, leaving a bequest 
for sending students from Glasgow University to on Oxford 
college or hall. The Court of Chancery decided in 1693 that 
Balliol should receive the beneficiaries. 

SNSU* WILLBBRORD (1591-1626), commonly known os 
SiimiDS, Dutch astronomer and mathematician, was bom at 
Leiden in 1591. In 1613 he succeeded his father Rudolph Snell 
(1546-1613) as professor of mathematics in the university of 
Leiden. In 1615 he planned and carried into practice a new 
method of finding the dimensions of the earth, by determining 
the distance of one point on its surface from the parallel of 
another, by means of a triangulation. His work Eratosthenes 
Batavus, published in 1617, describes the metiiod and gives 
as the result of his operations between Alkmaar and Bergen-qp- 
Zoom a degree of the meridian equal to 55,100 toises°> 117,449 
yds. (A later recalculation gave 57,033 toises^^ 121,569 yds., 
after the application of some corrections to the measures indicated 
by himself.) Snell also distinguished himself as a mathematician, 
and discovered the law of reaction, in 1621 (see Licsi). He 
died at Leiden on the 30th of October 1626. 

In addition to the Eratosthenes Batauus ho pubUshad Cychmefria 
sive de cireuli dimensione (1621), and Tiphys Batavus s. Hisliodromtce, 
denaviumeursibus etrenavali (1624). He also edited Cwltalriifertrin 
in to errantium observaHones Hassiaeae (xOrSL contatniiig the: astro¬ 
nomical observations oi Landgrave William tV. oi H«sae. A trtao- 
nometry {Docirina triangulorum) by him was published a year gwer 
his death. 

SNIPE ( 0 . Eng. Snite, Icel, Snipa, Dutch StUp, CScr. ^chnepfe), 
one of the commonest Limicoline birds, in hi^ rfipqte nd less 
for the table than for the sport it affords. It -is roe SeolepoK 
gallinago of Linnaeus, but by later writers it ha^eeii ^parafed 
from that genus, the type of which 5 s the Woodcock (q.v.), 
and has been named Gmlinago caelestis. ^oug^ consideral;)]^ 
numbers are still bred in the British Islands, notwithstanding ^ 
diminished area suitable for them^ most of those tlwt fall to the 
gun are undoubtedly of foreign origin, arriving ffopo Scandmavia 
towards the close of summer or later, and tnany will. 
the winter if the weather be not too severe, while the hoh^-Wed 
birds emigrate in autumn to return the following ^ring.'"Of 
later years British markets- have been diiefly Sujtroie^from 
abroad, mostly from Holland. "7 ' 

The variegated plumage of the Snipe is subject to. so inedn- 
sideraUc Varktion, especiafly- in the extent of 'daik 'markings 
on the belly, flanks and aadllaries, while examples ard oteationhlfy 
seen m which no trace of white, Anti hardly gny of btiiflf or grey, 
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b visible, the place of these tints beinc taken by several shades 
of chocolate-brown. Such examples wre long considered to 
form a distinct species, the . 5 . sabinii, but its invalidity is now 
admitted. Other examples in which buf or rust-colour pre¬ 
dominates have also been deemed distinct, and to those has been 
applied the epithet russata. Again, a slight deviation from the 
ordinary formation of the tail, whose rectrices normally number 
14, and present a rounded termination, has led to the belief 
in a species, S. brekmi, now wholly discredited. But, setting 
aside two European species, there are at least a score, belonging 
to various parts of the world. Thus N. America produces 
G. wilsoni, so like the English Snipe as not to be easily distin- 
^ished except by the possession of 16 rcctrices, and Australia 
has G. australts, a larger and somewhat differently coloured 
bird with 18 rectrices. India, while affording a winter resort to 
the common species, which besides Europe extends its breeding 
range over the whole of N. Asia, has also at this season the 
Pin-tailed Snipe, E. slenura, in which the number of rectrices 
is still greater, varying from 20 to 28, it is said, though 22 seems 
to be the usual number. This curious variability, deserving 
more attention than it has yet received, only occurs in the outer 
feathers of the series, which are narrow in form and extremely 
stiff, there being always 10 in the middle of ordinary breadth. 

Tliose whocnly know the Snipe as it shows itself in the shoot¬ 
ing-season, when without warning it rises from the boggy ground 
uttering a sharp note that sounds like scape, scape, and, after a 
few rapid twists, darts away, if it be not brought down by the gun, 
to disappear in the distance after a desultory fli^t, have no con¬ 
ception of the bird’s behaviour at breeding-time. Then, though 
flushed quite as suddenly, it will fly round the intruder, at limes 
almost hovering over his head. But, if he have patience, he will 
see it mount aloft and there execute a series of aerial evolutions of 
an astounding kind. After wildly circling about, and reaching a 
height at which it appears a mere speck, where it winnows a 
random zigzag course, it abruptly shoots downwards and aslant, 
and then as abruptly stops to regain its former elevation, and 
this process it repeats many times. A lew seconds after each of 
these headlong descents a mysterious sound strikes his ear- 
compared by some to drumming and by others to the bleating 
of a sheep or goat,* which sound evidently comes from the bird 
as it shoots downwards, and then only. It is now generally 
accepted that these sounds are produced by the vibration of the 
webs of the outer tail-feathers, the webs of which are modified. 
A similar sound may be made by affixing those feathers to the 
end of a rod and drawing them rapidly downwards in the same 
position as they occupy m the bird’s tail while it is performing 
the feat.’ The air will also ring with loud notes that have been 
syllabled tinker, tinker, tinker, while other notes in a different key, 
something like djepp, djepp, djepp rapidly uttered, may be heard 
as if in response. The nest is mways on the ground, and is a 
rather deep hollow wrought in a tuft of herbage and lined with 
dry grass-mves. The eggs are four in number, of a dark olive 
colour, blotched and spotted with rich brown. The young when 
freshly hatched are beautifully clothed in down of a dark maroon, 
variegated with black, white and buff. 

The Double or Solitary Snipe of English sportsmen, S. major, a 
larger species, also inhabits N. Europe, and may be readily re¬ 
cognized by the white bars in its wings and by its 16 or occasion- 
alfy t8 rectrices. It has also a very different behaviour. When 
flushed it rises without alarm-cry, and flies heavily. In the 
bleedl^. season much of its lovc-periormance is exhibited on the 
ground, and the sounds to which it gives rise are of another 
character; but the exact way in which its “drumming” is 
effected has not been ascertained. Its gesticulations at this time 
have been well described by Professor Collett in a communication 

* Heaoe in many languages the Snipe is known by names signilying 
" F 1 }ring Gtat," " Heaven’s Ram," as in Scotland by " Heamer- 
Uoftter. 

• Cf. Meves, Oefvers. K. VM.-Akad. Fork, (1856) pp. 275-*77 (ttansl. 
Jfmimannia, 1858, pp. 116,117), and Proc. Jeoel. Sontfy (1838), p. 202, 
with Wdley’s remarks thereon, Zool. Garten- (1876), pp. 204-208; 
P. H. Bahr ,{Proc. Zool, Soe. of London, 1907, p. xa) has given a full 
account Of the subject, with dit^ams of the modified feathera. 


to H. E. Dresser’s Birds of Europe (vii. 635-637). It visits 
Great Britain every year at the close of summer, but in 
very small numbers, and is almost always seen singly—not un¬ 
commonly in places where no one could expect to find a Snip. 

The third species of which any details can here be given is the 
Jack-* or Half-Snip, S. gallintda, the smallest and most beauti¬ 
fully coloured of the group. Without being as numerous as the 
common or full Snipe, it is of frequent occurrence in Great Britain 
from September to April (and occasionally both earlier and later); 
but it breeds only, so far as is known, in N. Scandinavia and 
Russia; and the first trustworthy information on that subject 
was obtained by J. Wolley in June 1853, when he found several of 
its nests near Muonioni-ska in Lapland.* Instead of rising wildly 
as do most of its allies, it generally lies so clo.se as to let itself be 
almost trodden upon, and then t^cs wing silently, to alight at 
a short distance and to return to the same place on the morrow. 
In the breeding-season, however, it is as noisy and conspicuous 
as its larger brethren while executing its aerial evolutions. 

As a group the Snipes are in several respects highly specialized. 
We may mention the sensitiveness of the bill, which, though to some 
extent noticeable in many Sandpipers (?.«.), is in Snipes carried to 
an extreme by a number of filaments, belonging to the fiith pir of 
nerves, which run almost to the tip and open immediately under the 
soft cuticle in a series of cells that give this portion of the surface of 
the prcmaxillaiies, when expased, a honeycomb-like appearance. 
Thus the bill becomes a most delicate organ of sensation, and by its 
means tlie bird, while pfobing for food, is at once able to distinguish 
the nature of the objects it encounters, though these are wholly out 
of sight. So far as is known the sternum of all the Snipe.s, except 
the Jack-Snipe, departs from the normal Limicoline formation, a fact 
which tends to justify the removal of that species to a separate genus, 
l.imnocryptes.‘ (A. N.) 

SNIP SNAP SNOREM, an old game at cards, sometimes called 
Earl of Coventry. There arc several methods of playing, but in 
the commonest a full whist pack is used and any number of players 
may take part. The pack is dealt, one card at a time, and the 
eldest hand places upon the table any card he likes. Each player 
in his turn then tries to match the card played just before his, 
making use of a prescribed formula if successful, 'uius, if a king is 
played, the second player lays down another king (if he can) 
calling out “ Snip 1 ” The next player lays down the third king, 
saying “ Snap I ” and the next the fourth king with the word 
“ Snorem.” A player not being able to pair the card played may 
not discard, and the holder of “ Snorem ” has the privilege of 
beginning the next round. The player who gets rid of all his 
cards first wins a counter from his companions for each card still 
held by them. 

SNOILSKY, CARL JOHAN GOSTAF, Count (1841-X903), 
Swedish poet, was bom at Stockholm on the 8th of Septemlwr 
1841. He was educated at the Clara School, and in i860 became 
a student at Upsala. He was trained for diplomacy, which he 
quitted for work at the Swedish Foreign Office. As early as 
1861, under the pseudonym of “ Sven Trfist,” he began to print 
poems, and he soon became the centre of ^e brilliant Utera^ 
society of the capital. In 1862 he piiblished a cqUection lof lyrics 
called Orchideer (“ Orchids ”). Duri^ 1864 ial 1865 he was in 
Madrid and Paris on diplomatic missions. It was in 1869, when 
he first collected his Dikler under his own name, that ^oilsky 
took rank among the most eminent contemporary poets. His 

* Though this word is clearly not inteoded as a nickname, such a.s 
is the prefix which custom has applied to the Daw, Pie, Redbreast, 
Titmouse or Wren, one can only guess at its origin or meaning. It 
may be, as in Jackass, an indication of sex, for it is a popular Mlif f 
that the Jack-Snipe is the male of the common sptoics ; or, again, it 
may refer to the comparatively small size of the bird, as the " jack " 
in the game of bowls is the smallest of the balls used, add as fisher¬ 
men cEul the smaller Pikes Jacks. 

‘ His account was published by Hewitson in May 1855 (Eggs Br- 
Birds, 3rd ed., u. pp. 356-358). , , . ^ , 

* The so-called Painted Snipes, forming the genus Rhynchaea, 
demand a few words. Four s^ies have been described, natives 
respectively of S. America, Afnca, India with China, and Australia. 
In aU Of these it appears that the female is larger and more brilliantly 
coloured than the male, and in the Australian species she is farther 
distinguished by what in most birds is emphatically a masculine 
property, though its use is here unknown—namely, a complex 
trachea, while the male has tiiat organ simple. He is also beUevM 
to undertake the duty of incubation. 



SNORRI STURLASON—SNOWDROP 295 


Sanneter in 1871 increased his reputation. Then, for some years, 
Snoilsky abandoned poetry, and devoted himself to the work 
of the Foreign Office and to the study of numismatics. In 1876, 
however, he published a translation of the ballads of Goethe. 
Snoilsky had in 1876 been appointed keeper of the records, and 
had succeeded Bishop Genberg as one of the ei^tecn of the 
Swedish Academy. But in 1879 he resigned all his posts, and 
left Sweden abruptly for Florence with the Baroness Ruuth- 
Piper, whom he married m 1880. Count Snoilsky sent home in 
1881 a volume of Nya Dikter (New Poems). Two other volumes 
of Dikter appeared in 1883 and 1887, and 1897 ; Savonarola, 11 
poem, in 1^3, and Hvita frun (“ The White Lady ”) in 1885. In 
1886 he collected his poems dealing with national subjects as 
Svenska bilder (snd ed., 1895), which ranks as a Swedish classic. 
In 1891 he returned to Stockholm, and was appointed principal 
librarian of the Royal Library. He died at Stockholm on the 
19th of May 1903. His literary influence in Sweden was very 
great; he ^ways sang of joy and liberty and beauty, and in his 
lyrics, more tl^ in most modem verse, the ecstasy of youth 
finds expression. He is remarkable, also, for the extreme 
delicacy and melodiousness of his verse-forms. 

His Samtade dikter were collected (Stockholm, 5 vols.) in 1903-1904. 

SNORRI STURLASON (1179-1241), the celebrated Icelandic 
historian, the youngest son of a chief in the Vestfirfiir (western 
fiords), was brought up by a powerful chief, Jon Loptsson, in 
Odda, who seems first to have awakened in him an interest for 
history and poetry. His career begins with his marriage, which 
made him a wealUty man ; in 1206 he settled at Rcykjaholt, 
where he constructed magnificent buildings and a bath of hewn 
stones, preserved to the present day, to which v/ater was con¬ 
ducted from a neighbouring hot spring. He early made himself 
known as a poet, especially by glorifying the exploits of the 
contemporary Norse kings and earls; at the same time he was 
a learned lawyer, and from 1215 became the IbgsbgumaSr, or 
president of the legislative assembly and supreme court of Iceland. 
The prominent features of his character seem to have been 
cunning, ambition and avarice, combined with want of courage 
and aversion from effort. By royal invitation he went in 1218 
to Norway, where he remained a long time with the young king 
Haakon and his tutor Earl Skuli. When, owing to disputes 
between Icelandic and Norwegian merchants, Skuli thought of 
a military expedition to Iceland, Snorri promised to make the 
inhabitants submit to Haakon of their own free will. Snorri 
himself became the lendrmaar, vassal or baron, of the king of 
Norway, and held his lands as a fief under him. On his return 
home Snorri sent his son to the king as a hostage, and made peace 
between Norway and Iceland, but his power and infiuence were 
used more for his own enrichment and aggrandizement—he 
was logsogumadr again from 1222 to 1232 —lian for the advan¬ 
tage of file king. Haakon, therefore, stirred up strife between 
.Snorri’s kinsman Sturla and Snorri, who had to fly from Reykja- 
holt in 1236 ; and in 1237 he left the country and went Imck 
to Norway. Here he joined the party of Skuli, who was meditat¬ 
ing a revolt. Learning that his cousin Sturla in Iceland had 
faUen in battle against Gissur, Snorri’s son-in-law, Snorri, 
although expressly forbidden by his liege lord, returned to 
Iceland in 1239 and once more took possession of his property. 
Meanwhile Haakon, who had vanquished SkuU in 1240, sent 
orders to Gissur to punish Snorri for his disobedience either by 
capturing him and sending him back to Norway or by putting 
him to death, Gissur took the latter course, attacked Snorri at 
his residence, Reykjoholt, and slew him on the 22nd of September 
1241. 

Snorri is the author of the great prose Edda (see Eon a), and of the 
Heimkringla or Sagas of the Norwegian Kings, a connected series of 
biographies of the kings of Norway down to Sve^ in 1177. The 
later work opens with the Ynglinga Saga, a brief history of the pre¬ 
tended imn^ation into Sweden of the Aesir, of their successws in 
that country, the kings of Ups^, and of the oldest Norwegian kings, 
their descendants. Next come the biographies of the succeeding 
NoiWedan kings, the most detailed being those of the two missionary 
Itilnga Tryggvason and St Olof. Snorri's sources were partiy 
euocinct histories of the realm, as the chronological sketch of Afi; 


partl^ more voluminous eafly collections of traditions, as the Noregs 
Konungatal (Fagrskinna), and the Jarlase^a ; partly legenda^ 
biographies of the twti Omfs ; and, in addition to these, studies and 
coltecaons which he himself made during his Journeys in Norway. 
His critical principles are explained in the preface, where ho dweus 
on the necessity of starting as much as possible from trustworthy 
contemporary sources, or at least from those nearest to antiquity— 
the touchstone by which verbal traditions can be tested being con¬ 
temporary poems. He inclines to rationalism, rejecting the marvel¬ 
lous and recasting legends containing it in a more historical spirit; 
but ho makes on exception in the accounts of the introduction of 
Christianity into Norway and of the national saint St Olaf. Snorri 
strives everywhere to impart life and vigour to his narrative, and he 
gives the dialogues in the individual character of each person. 
Kspecially in this last he shows a tendency to epigram and often uses 
humorous and pathetic expressions. Besides his principal work, 
he elaborated in a separate form its better and larger part, the 
History of St Olaf (the great Olaf's Saga), In the preface to this he 
gives a brief extract of the earlier history, and, as an appendix, a 
short account of St Olaf's miracles after his death; here, too, he 
employs critical art, as appears from a comparison with his source, 
the Latin legend. See further 1 cbi.and, Literature, and Edda. 

SNOW (in O. Eng. sndw ; a common Indo-European word ; d. 
in Teutonic langu^es, Ger. Schnee, Du. sneeu/w, in Slavonic 
snieg’, Lith. snegas ; Gr. vlffM, Lat. nix, nivis, whence the Romanic 
forms, Ital. neve, Fr. neige, &c.; Ir. and Gael, sneachd ; the 
original sense of the root may be to moisten, cf. Skt. stteha, 
moisture), that form of precipitation of water-vapour con¬ 
densed from the atmosphere which reaches the ground in a 
frozen and crystalline condition. Snow thus occurs when the 
processes of condensation and fall take place at a temperature 
below 32° F. The crystals, which vary greatly in form, belong 
to the hexagonal system. They are formed upon a nucleus, 
in the same way as a raindrop, and sometimes reach the ground 
singly, but mure commonly m small coherent masses or flakes. 
If in its passage from the upper atmosphere snow passes through 
a temperature above 32° F. it reaches the ground as sleet or rain 
(according to the degree of heat encountered), and thus after a 
fall of rain over lowlands, the higher parts of mountains in the 
vicinity may be seen to have received the fall as snow. 

See farther Cumaze and Mbtborology ; and for the transfonna- 
tic» of snow into ice under pressure, see Glacier. 

SNOWDON {IVyddfa, view-place, Eryri, ea^le-place), the 
highest elevation in N. Wales. It is formed chiefly of slates, 
grits and porphyries of the Cambrian and Silurian systems. 
It consists of five “ ribs ” converging at the summit, 3360 ft. 
above sea-level. Between these lie su^ depressions as Cwm Glos 
(blue or green vale) to the N., and Cwm y llan (clearing, town 
or church vale) to the S. Snowdon is demarcated from the 
surrounding hills by passes famous for their scenery, such as that 
of Llanberis (?.».) to the N.E. and Aberglaslyn to the S. These 
two passes are joined by Nant Gwynnant (stream, or valley, 
of the white or happy vaUey, or stream), skirting the S.E. flanks 
of the Snowdon massif, Nant Cblwyn runs N.W. to Carnarvon. 
A rack-and-pinion railway (opened in 1897) ascends from Llan¬ 
beris to the summit of the mountain (4} m.). Snowdonia, as Hie 
locality is sometimes called, contains several lakes, e.g. Peris 
and Padam at Llanberis; Glaslyn and Llydaw between dribgoch 
(red crest) and Uiwedd; Cwellyn and others W. of the hill iteelf; 
and Gwynnant and Dinas (Y Ddinas) in Nantgwynoant. 

SNOWDROP, Galanihus nivalis, the best-known representative 
of a small genus of the order Amaryllidaceae, all the species of 
which have bulbs, linear leaves and erect flower-stalks, destitute 
of leaves but bearing at the top a solitary pendulous bell-shaped 
flower. The white perianth is six-parted, the outer three 
segments being larger and more convex t^ the inner series. 
The six anthers open by pores or short slits. The ovary is three- 
celled, ripening into a three-celled capsule. The snowdrop is a 
doubriul native of Great Britain, but is largely cultivated for 
market in Lincolnshire. There are numerous varieties, differing 
in the size of the flower and the period of flowering. Other 
distinct species of snowdrop are &e Crimean snow^p, G. 
plicaUts, with broad leaves folded like a fan, and G. Eboesii, a 
native of the Levant, with large flowers, the three inner segments 
of which have a much larger and more conspicuous green blotch 
than the commoner kinds. All the species &rive in almost 
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any soil or position, and when once planted should be kit to 
themselves. » 

SNOW-IjEOPARD, or Ounce (Felis mcia), a large member 
of tlie cat family, from the high mountain regions of Central Asia. 
It resembles the leopard in general conforrftation, but has longer 
fur, grey in colour, marked with large dark rosettes. TTie 
dimensions of the head and body are about 4 ft. 4 in., tail 3 ft., 
and the height 2 ft. This animal lives among rocks, and preys 
upon wild sheep and goats, and probably large rodents or birds. 
It carries off sheep, poats and dogs from villages, and even kills 
ponies, but, it is said, has never been known to attack man 
(Blanford). Examples shown in the Zoological Gardens of 
London have been fairly tame and playfuL 

SNOW-LINE. In the higher latitudes, and in the most 
elevated parts of the surface of the earth, the atmosphere may be 
normally so cold that precipitation is chiefly in the form of snow, 
which lies in great part unmelted. The snow-line is the imaginary 
line, whether in latitude or in altitude, above which these 
conditions exist. In the extreme polar regions they exist at sea- 
level, but below lat. 78° the snow-line begins to rise, since at the 
lower elevations the snow melts in summer. In N. Scandinavia 
the line is found at about 3000 ft. above the sea, in the Alps 
at about 8500 ft, and on high mountains in the tropics at about 
18,000 to 19,000 ft. These figures, however, can only be approxi¬ 
mate, as many considerations render it impossible to employ the 
terra “ snow-line ” as more than a convenient generalization. 

SNOW-SHOES, a form of footgear devised for travelling over 
snow. Nearly every American Indian tribe has its own particular 
shape of shoe, the simplest and most primitive being those of the 
far north. The Eskimos possess two styles, one being triangular 
in shape and about 18 in. in length, and the other almost circular. 
Southward the shoe becomes gradually narrower and longer, the 
largest being the hunting snow-shoe of the Crees, which is nearly 
6 ft. long and turned up at the toe. Of snow-shoes worn ly 
people of European race that used by lumbermen is about si ft. 
long and broad in proportion, while the tracker’s shoe is over 
5 ft. long and very narrow. This form has been copied by the 
Canadian snow-shoe clubs, who wear a shoe about 3I ft. long 
and IS to 18 in. broad, slightly turned up at the toe and terminat¬ 
ing in a kind of tail behind. This is made veiy light for racing 
purpo.ses, but much stouter for touring or hunting. 

Snow-shoes are made of a single .strip of some tough wood, 
usually hickory, curved round and fastened together at the ends 
and supported in the middle by a light cross-bar, the space 
within the frame thus made being filled with a close webbing of 
dressed caribou or neat’s-hide strips, leaving a small opening 
just behind the cross-bar for the toe of the moccasined foot. They 
are fastened to the moccasin by leather thongs, sometimes Ity 
buckles. The method of walking is to lift the shoes slightly and 
slide the overlapping inner edges over each other, thus avoiding 
the unnatural and fatiguing “straddle-gait” that would other¬ 
wise be necessary. Immoderate snow-shoeing leads to serious 
lameness of the feet and ankles which the Canadian voyageurs 
call md de raquttU. Snow;shoe racing is very common m the 
Canadian snow-shoe clubs, and one of the events is a hurdle-race 
over hurdles 3 ft. 6 in. high. Owing to the thick forests of 
America the snow-shoe has been found to be more suitable for 
use than the Norwegian ski, which is, however, much used in 
&e less-wooded districts, 

•NUFF(from “ to snuff,”,j.<. to inhale, to draw in through the 
nose; -cf. Dutch «»«/, scent, Ger. Schnupfen, a cold, catarrh, and 
Eng. “ siiuffle,” " sniff,” &c.), the name of a powdered prepara¬ 
tion of tobacco used for inhalation (for the manufacture see 
Tobacco). The practice of inhaling snufi became common in 
England in the 17th century, and throughout the i8th century 
it was universal. At first each quantity inhaled was fresh grated 
(Fr. riper), whence the coarser kinds were later known as 
"rappee.” This entailed the snuff-taker carrying with him 
a grater with a small spoon at one end and a box to hold the 
grated snuff at the Other. Early i8th-cMitury graters made 
of ivory and other material are in existence. Later the box and 
the gyater were separated. The art and craft of the miniature 


painter, the enameller, jeweller and gold- and silver-smith was 
bestowed upon the box. The humbler snuff-takers were content 
with boxa of silver, brass or other metal, hom, tortoise-shell or 
wood. The mull {q-v.), a silver-mounted ram’s head, is a large 
table snuff-box. Though “ snuff-taking ” ceased to be fashion¬ 
able at the beginning of the 19th century, the gold and jewelled 
snuff-box has continued to be a t3rpical gift of sovereigns to those 
whom they delight to honour. 

This word “ snuff ” must be distinguished from that meaning 
the charred inch of a candle or lamp, which is a variant of “ snip ” 
or “ snop,” to cut off, trim, cf. Dan. snubbe. ConstMt trimming 
or snuffing of candles was a necessity until obviated by the 
modern methods of candle manufacture, and the snuffers con¬ 
sisted of a pair of scissors with a closed box forming a receptacle 
for the charred wick cut off ; the snuffers usually had three small 
feet which allowed them to stand on a tray. Made of silver, 
silver-gilt or other metal, “ snuffers ” were formerly a decorative 
article of plate in the equipment of a household. There is a 
beautiful example of silver snuffers with enamel decorations in 
the British Museum. These belonged to Cardinal Bainbridge 
and date from the reign of Henry VIII. 

SNYDEBS, FBANZ (1579-1657), Flemish painter of animals 
and still life, was bom and di^ at Antwerp. In 1593 he was 
studying under Fieter Breughel the younger, and afterwards 
received instruction from Hendrick van Balen, the first master 
of Van Dyck. He devoted himself to painting flowers, fruit ^d 
subjects of still life, but afterwards turned to animal-painting, 
and executed with the greatest skill and spirit hunting pi^es 
and combats of wild animals. His composition is rich and varied, 
his drawing correct and vigorous, his touch bold and thoroughly 
expressive of the different textures of furs and skins. His 
excellence in this department excited the admiration of Rubens, 
who freciuently employed liim to paint animals, fruit and still life 
in his own pictures, and he assisted Jordaens in a similar manner. 
In the lion and boar hunts which bear the name of Snydws the 
hand of Rubens sometimes appears. He was appointed principal 
painter to the archduke Albert, governor of the Low Countries, 
for whom he executed some of his finest works. One of these, a 
“ Stag-Hunt,” was presented to Philip III., who commissioned 
the artist to paint several subjects of the chase, which are still 
preserved in Spain. 

SOANE, SIR JOHN (1753-1837), English arclutect and art 
collector, was bom near Reading of a humble fsup^y whose name 
of Swan he afterwards altered to Soan or Sqane. fib talent as 
a boy attracted the attention of George DaocMuniot, the archi¬ 
tect, who with other friends helped him on. He won the Royal 
Academy’s silver (1772) and gold (1776) meiWs, and a travelling 
studentship, and went to Italy to study (1777-1780). Returning 
to England he got into practice as an architect, and in 1784 
marri^ a rich wife. He became architect to the Bank of England, 
which he practically rebuilt in its present form, and did . other 
important publicwork. He became an A.R.A. in 1795, and R.A. 
in 1802, and professor of architecture to the Royal Aoidemy in 
1806. In 1831 he was knighted. In his house in Lincoln's Inn 
Fields he brought together a valuable antiquarian museum (now 
the Soane Museum), which in 1835 he presented to the nation with 
an endowment; and there he di^ in 1837. (See Museums.) 

SOAP, a chemical compound or mixture of chenucal compounds 
resulting from the interaction of fatty oils and fats with alkalis. 
In a scientific definition the compounds of fatty acids with basic 
metallic oxides, lime, magnesia, lead oxide, &c., should also 
included under soap; but, as these compounds are pisoluhle in 
water, while the v^ essence of a soap in its industrial relations 
is solubility, it b better to speak of the msoluble compounds 
as “ plasters,” limiting the name “ soap ” to the compounds of 
fatty adds with soda and potash. Soap both as a medicu^ and 
as a cleansing agent was known to.-Pliny {H.N. xxviu. 51), 
who speaks of two kinds—hard and soft—as used by the Germans. 
He mentions it as originally a Gallic invention for giving a bright 
hue to the hair (“rutilandis capiUis”). There b reason to 
believe that soiq> came to the Romans from Germany, and 
t)iat the detergents in use in earlier times and mentioned as soap 
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in the Old Testament (Jer. iL zz ; Mai. iii. z, &c.) refer to the 
ashes of plants and other such purifying agents (comp. vol. x. 
p. 697). 

Soap appears to have been first made from goat’s tallow and 
beech ash ; in the 13th century the manufacture was established 
at Marseilles from olive oil, and in England during the next 
century. The processes and extent of the manufacture were 
revolutionized at about the beginnii^ of the 19th century by 
Chevreul’s classical investigations on the fats and oils, and ly 
Leblanc’s process for the manufacture of caustic soda from 
common salt. 

Previous to Chevreul's researches on the fats (i8it-i833) it was 
believed that so^ consisted simply of a binary compound m fat and 
alkali. Claude }. Geofiroy in 1741 pointed out that the fat or oil 
recovered from a soap .solution by neutralization with a mineral acid 
difiers from the onginal fatty substance by dissolving readily in 
alcohol, which is not the case with ordinary fats and oils. The 
significance of this observation was overlooked; and equally un¬ 
heeded was a not less important discovery by Scheele in 1783. In 
preparing lead plaster by boiling olive oil with oxide of lead and a 
little water- a process palpably analogous to that of the soap-boiler— 
he obtained a sweet substance which, called by himself ' Olsuss " 
r principium dulce oleorum "), is now known as " glycerin." 

These discoveries of Gooflroy and Scheele formed the basis of 
Cbevreul's researches by which he established the constitution of oils 
and the true nature of soap. In the article Oils it is pointed out 
that all fatty oils and fats are mixtures of glycerides, that is, of 
bodies related to the alcohol gWeerin CjH,(OH),, and some fatty acid 
such as palmitic acid (C,gU,HU2)H. under suitable conditions 
(^.( 0 H),-|- 8 (C,,H„ 0 .)H give C,H.(C„H.A),+ 8 H ,0 
' Glycenn. Palmitic Acid. Palmitin. Water. 

The corresponding decomposition of a glyceride into an acid and 
glycerin takes place when the glyceride is distilled in superheated 
steam, or by boiling in water mixed with a suitable proportion of 
caustic potash or soda. But in this case the fatty acid unites with 
the alkali into its potash or soda salt, forming a soap— 

C,H.(C„H„ 0 J,-|- 8 Na 0 H- 8 NaC,,H„ 0 ,-(-C,H,( 0 H), 

Palmitin. Caustic Soda. Soap. Glycerin. 

Of the natural fats or glycerides contained in oils the most important 
in addition to palmitin are stearin and olein, and these it may be 
sufficient to regard as the principal fatty bodies concerned in soap¬ 
making. 

The general characters of a soap are a certain greasiness to the 
touch, ready solubility in water, with formation of viscid solutions 
which on agitation yi^ a tenacious froth or " lather," an indisposi¬ 
tion to crystallize, readiness to amalgamate with small proportions 
of hot water into homogeneous slimes, which on cooUng sot into 
jellies or mote or less consistent pastes. Soaps give an alkaline 
reaction and have a decided acrid taste; in a pure condition— a 
state never reached in practice—they have neither smell nor colour. 
Almost without exertion potash soaps, even if made from the solid 
fatty acids, arc " soft," and soda soaps, although made with fiuid 
olein, are " hard ” ; but there are considerable variations according 
to the prevaUhig fatty acid in the compound. Almost all soda soaps 
are precipitated from their watery solutions by the addition of a 
sufficiency of common salt. Potash soap with the same reagent 
undergoes double decomposition— a proportion being changed into a 
soda soap with the formation of potassium chloride. Ammonia soaps 
have also been made, but with little commercial success; in 1906 
H. Jackson patented the preparation of ammonium oleate directly 
in the washing water, and it is claimed that for cleansing articles it is 
only necessary to immerse them in the water containing the pre¬ 
paration and then rinse. 

Soap when dissolved in a large amount of water suffers hydrolysis, 
with formation of a precipitate of acid salt and a solution con¬ 
taining free alkali. The reaction, however, is very complicated. 
Chevreul found that a neutral salt soap hydrolysed to an acid salt, 
free alkali, and a small amount of fatty acid. Rotondi in 1885, 
however, regarded a neutral soap as hydrolysing to a basic salt, 
soluble in both hot and cold water, and an add salt. Insoluble in cold 
and roaringly soluble in hot. Cbevreul's views were confirmed in 
I ^4 by Krafft and Stem. The extent to which a soap is hydrolysed 
depenos upon the add and on the concentration of the solution; it is 
also affected by the presence of metallic salts, eg. Of calcium and 
magnesium. As to the detergent action of a soap, Berzelius held that 
it was due to the free alkali liberated with water ; but it is difficult to 
see why a solution which has just throiM off most of its fatty adds 
should be disposed to take up even a glyceride, and, moreover, on 
this theory, weak cold solutions, in which the hydrolysis is consider¬ 
able, sbould be the best cleansets, whilst experience points to the 
nae ei hot concentrated solutions. It is mote likely that the cleansing 
power of soap is due to the irffierent proper^ of its solution to 
emulsionize fats. This view is supportM by HiUyer {Jow. Amer. 
Chtm. Soe., 1903, p. 3*4), who concluded that the clausing power 
depended npon sevew faetors, viz. the emuls ionl zi n g pow, the 
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propeety of penetrating oily fabrics, and lubricating impi&ities so 
that they cu be readily waued away. 

Resin sous are compudnds of soda or potash with the coiulex 
acids (chiefly abietic) of which coniferous resins consist, ueir 
formation is not due to a true process of saponification; but they 
occupy an important place in compound soaps. 

Manufacture. —^Numerous varieties of soaps are made; the 
purposes to whidi they are applied are varied; the materials 
employed embrace a considerable range of <^s, fats and other 
bodies; and the processes adopted undergo many modifications. 
As regards pirocesses of manufacture soaps may be made by the 
direct combination of fatty acids, sepmrated from oib, with 
alkaline solutions. In the manufacture of stearin foi candles, &c., 
the fatty matter is decomposed, and the liquid olein, separated 
from ttie solid fatty acids, is employed as an ingredient in soap- 
making. A soap so made is not the result of saponification but 
of a simple combination, as is the case also with resin soape. 
All other soaps result from the combination of fatty oils and fat 
with potash or soda solutions under conditions which favour 
saponification. The soap solution which results from the 
combination forms soap-sue and is a mixture of soap with water, 
the excess alkali, and tbe glycerin liberated from the oiL In 
such condition ordinary soft soaps and certain kinds of hard soap 
are brought to the market. In curd soajis, however, whidi 
form the basis of most household soap, the uncombined alkali 
and the glycwin are separated by “ smting out,’’ and tte soap 
in this condition contains about 30 % of water. Soap ^y_ be 
framed and finished in this state, but almost invariably it receives 
a further treatment called “ refining ’’ or “ fitting,” in which 
by remelting with water, wiA or without the subsequent addition 
of other agents to harden the finished piroduct, the soap may be 
made to contain from 60 to 70 % of water and yet present a firm 
hard texture. 

Almost any fatty substance can bo employed in 'eoap-making, bat 
the choice is naturally restridted by the price of the fat and also the 
quality of the soap desired. The most importiuit of the animal fats 
are those of the ox and hog, and of the vegetable oils cotton-seed and 
coco-nut; it is also to be remembered that resin, although not a 
fat, is also important in soap-making. Ox and sheep tallow, with 
the addition of resin, are the prima^ materials for making the hard 
yellow or primrose soaps ; these talurws are often adulterated. The 
cheaper mottled and brown soaps have for their basis bone fat, ob¬ 
tained by treating bones with superheated steam or other methods. 
Lard yields lard oil, whicli is mainly applied in making hard toUet 
soaps. Curd soap and London grey mottled are prepared from 
kitchen or ship fat, whilst fuller's fat is employed in the mannfactnre 
of soft soaps. Of the vegetable oils, in audition to cotton-seed and 
coco-nut, olive oil is the basis of soaps for calico printers and silk 
dyers ; castor oil yields transparent soaps (under suitable treatment), 
whilst crude palm oil, with bone fat, is employed for making brown 
soap, and after bleaching it yields ordinary pale or mottle. 'The 
alkalis are used almost exclusively in the condition of caustic lyes— 
solutions of their respective hydrates in water. Caustic soda is now 
obtained direct from the soda manufacturer, and one operation, 
causticizing the soda, is thus spared the soapboiler. Potash lyes 
also may be bought direct, but m some cases they are shaipened or 
causticized by the soap-boiler himself from the carbonated 

The processes of soap manufacture may be classified (a) according 
to the temperatures employed into (i) cold processes and (2) bmling 
processes, or (6) accordmg to the nature of the starting material— 
acid or oil and lat—and the relative amount of aUrali, into (i]i direct 
saturation of the fatty acid with alkali, (2) treating the fat with a 
definite amount of alkali with no removal of unused lye, (3) treating 
the tat with an indefinite amount of alkali, also with no s^i^tion et 
unused lye, (4) treating the fat with an indefinite amount of alkali 
with separation of waste lye. In the second classification (a) is 
timlcal of the “ cold ” process, whilst (1), (3), (4) are effected the 
''^boiling "process. 

The cold process, which is only applicaUe to the manufacture 
soaps from readily aaposiifiaUe oils, such as those of the oooo-nut 
oil group and also from castor oil, is but Uttle used. In it the ollsat 
35° C. are stirred with concentrated alkali in an iron or wooden tdb, 
whereupon saponification ensues with a development of soma heat; 
the mixture being well agitated. After a lew honrs the 'mUttnie 
becomes sffiid, and finally tron^qiaxent; at this point the paithinut’ it 
added, and ^e product framed and crutched (see undir ItfaeAw 
Soap). By blending the cocomut oil with other lets SapMiifiable 
substances such as tallow, lard, cotton-seed oil, Ac., and wMCtlng 
mixing and sapo^cation at a dlghily higher tempeB a tae, soaps art 
obtainM whi« resemble milled toilet soaps. Soaps msde by' this 
proems contain the glycerin originally preSMit in thaon,' 4 Mt, is vMv 
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of their liability to contain tree alkaU and nnsaponified 08, the 
process has bocn lai;gcly given up. , 

The process of soap-boiling u carried onb in large iron boilers 
chlled "soap pans " or " coppers," some of which have capacity for a 
Charge of 36 tons or more. The pan proper is surmounted by a 
great cone or hopper called a curb, to provide for the foaming up of 
the boilmg mass and to prevent loss from overflowing. Formerly 
the paps were heated by open flring from below; but now the 
almost universal practice is to boil by steam injected from per¬ 
forated pipes coiled within the pan, such Injwtiou favouring the 
uniform heating of the mass and causing an agitation favourable to 
the ultimato mixture and saponification of the materials. Direct 
ficiflg is used for the second boiling of the soap mixture; but for 
this superheated steam may with advantage be substituted, either 
applied by a steam-jacket round the pan or by a closed coil of pipe 
within it. In large pans a mechanical stirrmg apparatus is ]iro- 
vidud, which in some cases, as in Morfit'a steam " twirl," is formed 
of the steam-heating tubes geared to rotate. Autoclaves, in which 
the materials are boiled under pressure, are also employed lor certain 

The praoeas of manufacturing soaps by boiling fetty acids with 
caustic alkalis-or sodium carbonate came into practice with the de¬ 
velopment of the manufacture of candles by saponifying fats, for it 
provide a means whereby the oleic acid, which is valueless for candle 
making, could be worked up. The combination is efiected in open 
mats haated by a steam coil and provided with a stirring appliance; 
U aoda adi be used it is necessary to guard against boiUng over. 
(Sae under Curd Soap.) 

Curd Soap .—This variety is manufactured by boiling the fat with 
alkali and removing the unused lye, which is afterwards worked up 
far glycerin. The oil mixture used diflers in the several monu- 
factunng countries, and tto commercial nanm of the product is 
correspoudingly varied. In Germany tallow is the principal fat; 
in Etwee olive oil occupies the chief place and the product is known 
as Marshes or Castile soap; and in England tallow and palm oil 
are largely used. But in aU countries a mixture of several oils 
enters into the composition of curd soaps and the proportions used 
have no .fixity. For each ton of soap to be m^e from 12 to lO cwt. 
of oil is requnred. The soap pan is charged with the tallW or other 
fat, and open steam is turned on. So soon as the tallotir is melted a 
(Quantity of weakTye is added, and the agitation of the,injected 
steam causes the mt and lye to become, iptimately mixed ana pro¬ 
duces a milky emulsion. As ibs lye becomes absorbed, ,a condition 
indicated by the taste of the goods, additional quantities of lye of 
increasing strength are adders After some time the contents of 
the pan b^fin to clear and become in the end very transparent. 
Lye Stitt continnes to be poured in till a sample ti&tes distinctly 
atiralin e—a test which incucateB that the whom of Idle fatty acids 
have been taken up by and combined with the alkali. Then without 
further addition 3 alkali the boiling is continued for a few minutes, 
whenthewpisr^adyforsaltmgoutOT" graining." Eithurcommou 
salt or stn^ brine in measured quantity is added to the charge, and, 
the soaP'bemg insoluble in such salt solution, a separation of con¬ 
stituents fakes place: the soap collects on the surface in an op^ 
granular condition, and the spent lye sinks to the bottom after it 
Sm been }eft for a short time to settle. Suppose ^t a pure soap 
without resin is to be made—a fuoduct little seen in the market— 
^ spent lye is run ofi, steam is agsdn turned on, pure water or very 
weak lye run in, and the contents boiled up till the wholo is thin, close 
and clear. The soap is hrom this again grained ofi or salted out, and 
the underlye so thrown down carries wi^ it coloured impurities 
whichmay have been in the materials or which arise from contact with 
the boUer. Such washing process may have to be repeated several 
times when inqmre materiw have bem used. The spent lye of the 
washing being drained ofi, the soap is now " boded tor strei^th.** 
Steam M, turned on, and, tto mass being brought to a clear conmtion 
with we^ lye or water, stremg lye is added and the boilii^ continued 
with close «ty«r [' till we lye attains such a state of concentration 
the sow is no longer soluble in it, and it will separate from 
the caustiotye as iromia common salt solution. The contents of 
jhe pan axs once more allowed to cool and aettte, imd the soap as 
aOfw tormed constitutes apure curd soap, eanying with it some pro- 
peution of unoombined alkali, but coutaming the min i m u m amount 
of' NMitcr. It may ^ skilnmed ofi the underlye and placed direct 
in the frames for sottdifieation; but that is a practice scarcely at all 
fol]9ilWt|-itbe addifioa of ceain soap In the pan and the aubtequrat 
" omtaUim: in " of aiUcate of aoda and adnlterant mixinga being 
feetaies opsamon to the manuiactmn. The lye from the atrengthen- 
; boil much and u used in oonnsxion with other 


£ni^,—A curd aoap picpaMd from kitchen fat w Ix^ 
graasei always "eertiw wito it mto um cooUiig frame a conaiderahle 
amount of ncknued impurity, such as iron sidpbate, &c. 'When it is 
pmmitted ‘ to cool npuUy the colouring matter imnalna amitonnly 
diiaeminatod thronghoat the mass; but when means are taken to 
eanae fbe aoi* tooool and aolidify slowly a aamsation t^pla^; 
ttei tteints piUmitM* tom a icamtGTyittSlfiiA lOudg while the 
aoHdifyiag aometowly;, somes by itawfnto tmnsmeent veins, 
in which fbe greater part of vao cokmred matter is drawn. In tma 
way cura^ moftM or marbled aoap la formed, and such mottled 


appearance was formerly highly valued as an indication of Ireedom 
from excess of water or other adulteration, because in fitted soaps 
the impurities are either washed out or fall to the bottom of the 
mass in cooling. Now, however, the mottled soaps, blue and grey, 
are produced by wori^g colourii^ matter, ultramarine for blue, 
and manganese diendde lor grey, into the soap in the frame, and 
mottling IS very far from being a certificate of excellence of quality. 

Yellow Soap consists of a mixtore of any bard fatty sow with a 
variable proportion—up to 40 % or more—of resin soap. That sub¬ 
stance by itself has a tenacious gluey consistence, and its inter- 
nuxture m excess renders the resulting compound soft and greasy. 
The ordinaty method of adding resin consists in stirrmg it in small 
fragments into the fatty aoap in the stage of clear-bomng; but a 
better result is obtained by separately iuepariiig a fatty soap and 
the resin soap, and combimng tiio two in the pan after the underlye 
has been salted out and removed from the fatty soap. The compound 
then receives its strengthening boil, after wliich it is fitted by boiling 
with added water or weak lye, continuing the boil till hy examination 
of a sample the proper consistency has been reached. On settling 
the product forms throe layers: the uppermost is a thin crust of soap 
which is worked up again m the pan ; the second is the desired soap; 
next there is a dark-coloured weak soap termed nigie, which, because 
it contains some soap and alkali is saved for future use ; unaemeatii 
these is a solution of alkaline salts with a little free alkali. 

Treatment of Settled Soap.—The upper layer having been removed, 
the desired soap is ladled out or ran ofi to a cruteber, which is an iron 
pan provided with hand or mechanical stirring applianers. It is 
here stirred till it becomes ropy, and the perfume, colour or any other 
substance desired in the soap is added. The soap is now ready for 
framing. The frames into which hard soaps are ladled for cooling 
and soudification consist of rectitngular btoes made of iron plates 
and bound and clampcri'togetiier in A wky that allows the sides to 
be removed when required, Vdioden frames are used in the case of 
mottled soaps. Theisolidificatiou is a very gradual process, depend¬ 
ing, of course, fogjitil'Ooizipietion on the sixe of the block; but before 
cutting into b^ it is essential that the whole should be set and 
hardened through and through, else the cut bars would not hold 
together. Many ingenious devices lor forming bars have been pro¬ 
duced ; but generally a strong frame is used, across which steel wires 
are stretch^ at distances equal to the sise of the bars to be made, 
the blocks being first cut into slabs and then into bars. 

Marine Soap. —These soaps are so named because they are not 
insoluble in a strong solution of salt; hence they form a lathCT and 
can be used for washing with sea-water. Being thus soluble in ^t 
water it cannot, of course, be salted out like common soaps; but if a 
very concentrated salt solution is used precipitation is effected, wd a 
curd soap is separated so hard and refractory as to be practically 
useless. Coco-nut soap (see above) is typical of this class. Its 
property of absorbing Iwge proportions of water, up to 80 %, and yet 
present the appearance of a hard solid body, makes the materid a 
basis for the hydrated soaps, smooth and marbled, in which water, 
sulphate of soda, and otocr allraline solutions, soluble silicates, 
fulmr's earth, starch, &c. play an importarit and bulky part. Coco¬ 
nut soap also forms a principal ingredient in oimpound soaps meatit 
to imitate curd and yellow soaps. Tivo principal methods <if prepar¬ 
ing such compound soaps are employed. In the first way the ordinary 
oil and the coco-nut oil are mixed and saponified together as dt-- 
scribed above. According to the second plan, the ordinary oil is 
treated as for the preparation of a curd soap, and to this the ctxo- 
nut soap separately saponified is added in the pan and both are boiled 
together ^ they form a homogeneous soap. 

Silicate Soaps.—A. further means of enabling a soap to contain 
large proportions of water and yet present a firm consistence is found 
in the nse ol silicate of soda. The silicate in the form of a concen¬ 
trated solution is crutebed or stirred into the soap in a mechanic^ 
Tniiring mpehin w after the completion of the saponification, and it 
appears to enter into a distinct chemical combination with w soap, 
while silicate soaps bear heavy watering, the soluble silicate itself is a 
powerful detergent, and it possesses certain advantages when used 
witli lutrd wftters* 

Soft Soap.—Sett soaps aie made wlih potash lyes, although in 
practice a quantity of soda is also used to give uie soap some 
consistence. There is no separation of underlyes in potash soap, 
consequently the product contains the whole constituents of the oiTs 
used, as the operation of salting out is quite impracticable oiving to 
the double decomposition whiw results from the action of salt, pro¬ 
ducing ttwFeby a hard principally soda. soap with formation of 
potemuffi chloride. Owing to this drcumstance it is impossible to 
" fit" or in any way purify soft soap, and all impurities which go into 
the pan of necessity enter into toe nidsbed product. The m akin g of 
soft soap, although thus a much leas complex process t^ hard soap 
making, is one that demands much skill and experience for its success, 
pr^ntne conditions of the mantifsctnre c|^ must be taken to regu¬ 
late the amount and atrength of the alkali in proport^ to tite oil 
nsed, apd the degree til concentration to Which the boiling ought to 

be continued has to tie detennlned with cloae obaervation. 

Toilet Soaps, ftc.—Soapa used in personal ablution in no way 
diiisr from w aoaps previously alluded to, and may Consist of any 
of tod varfeties. It Is of eons^uened that they should, as far as 
posafUe, be free from excess of alkali and all other salts and foreigD 
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ingredients wliicb may have an injurious efiect on the skin. The 
manufacturer of tbilet soap generally takes care to present his wares 
in convenient form and of agreeable appearance and smell; the more 
weighty duty of having them free fr(»n uncombined alkali is in many 
cases entirely overlooked. Transparent soaps are prepared by dis¬ 
solving ordinary soap in strong alcohol and distilling ofi the greater 
portion of the alcohol till the residue comes to the condition of a 
thick transparent jelly. This, when cast into forms and allowed to 
harden and dry slowly, comes out as transparent soap. A class of 
transparent s^p may silM be made by the cold process, with the use 
of coco-nut oil, castor oil and sugar. It generally contains a large 
amount of uncombined alkali, and that, with its unpleasant odour of 
cobnut oil, makes it a most undesirable soap for personal use. 
T^et soaps of common quality are perfumed by simple melting and 
stirring into the mass some cheap odorous body that is not afiected by 
alkalis under the influence of heat. The finer soaps are perfumed by 
the cold method; the soap is shaved down to ilin slices, and the 
essential oil kn^ded into and mixed with it by special machineiy, 
after which it is formed into cakes by pressure in suitable moulds. 
The greater quantity of high-class toilet soaps are now made by a 
milling process. A l^h-class soap, which after framing contains 
about 30 ^ of water, is brought down to a water content of 11-14 % 
by d^ng m chambers through which warm air is circulated. The 
mp is now milled in the form of ribbons with the perfume and colour¬ 
ing matter, and the resultiim strips are welded into bars by forcing 
through a heated nozzle. The bars are then cut or moulded into 
tablets, Mcording to the practice of the manufacturer. 

Glycerin soap ordinarily consists of about equal parts of pure 
heud soap and glycerin (the latter valuable for its emollient pro¬ 
perties). The soap is melted by heat, the glycerin is stirred in, and 
the mixture stramed and poured into forms, in which it hardens 
but slowly into a transparent mass. With excess of glycerin a fluid 
soap is formed, soap bmg soluble in that body, and such fluid soap 
has only feeble lathering properties. Soap containing small propor¬ 
tions 01 glycerin, on the other hand, forms a very tenacious lather, 
and when soap bubbles of an enduring character are desired glycerin 
is added to the solution. Soaps arc also prepared in which large 
proportions of fine sharp sand, or of powdered pumice, are incorpor¬ 
ated, and these substances, by tbeir abrading action, powerfully 
assist the detergent influence of the soap on hands much begrimed 
by manufacturing operations.* 

Medicated soaps, first investigated scientifically by Unna of 
Hamburg in 1886, contain certain substances which exercise a specific 
influence on the skin. A few medicated soaps are prepared for 
internal use, among which are croton soap and jalap soap, both 
gentler cathartics than the uncompoundra medicinu pnnciples. 
Medicated soaps for external use are only employed in cases of skin 
ailments, as prophylactic washes and as disinfectant soaps. Among 
the principal varieties are those which contain carbolic acid and other 
ingredients of coal tar, salicylic acid, petroleum, borax, camphor, 
iodine, mercurial salts, sulphur and tiumin. Arsenical soap is very 
much employed by taxidermists for the preservation of the skins of 
birds and mammals. 

Miscellaneous Soaps .—The so-called " floating soaps ’’ are soaps 
made lighter than water either by inserting cork or a metallic plate 
so as to form an air space within the tablet. The more usual mmiod 
is to take milUng soap, neutralize it with sodium bicarbonate or a 
mixture of fatty acids, and, after perfuming, it is aerated by mixing 
the hot soap with air in a sp^ially designed Crutcher. Shaving soaps, 
whi<^ must obviously be free mum alkali or any substance which 
irritates the skin, are characterized by readily funning a permanent 
lather. This property is usually obtained by mixing soft and hard 
soaps, or, more rarely, by addmg gum tragacanth to a bard soap. 
In the textile trades the wool scourer employs a neutral olive oil soap, 
or, on account of its cheapness, a neutral curd or curd mottlra 
brand: the cotton cleanser, on the other hand, uses on alkaline soap, 
but for cleaning printed cottons a neutral olive-oil curd soap is used, 
for, in this case, free alkali and resin are objectionable; olive-oil 
soap, free from caustic alkali, but often with sodium carbonate, is 
also used in cleansing silk fibres, although bard soaps free from resin 
are frequently emji^yed for titeir chmpness. Soaps of smaller 
moment are the pearl ash soaps used removing tarry stains; 
ox-gall soaps for cleaning carpets; magnesia, rouge and clialk soaps 
for clesuiing plate, &c. 

Soap Analysis .—The most important points in soap analysis are 
(i) determination of the fatty matte^ (a) of tiie total alkali, {3) of the 
substances insoluble in water, (^) of the water. The first is carried 
out by sapoiiifying the soap wiu acid in the heat when the fatty 
acids come to the surface. If it fails to form a hard cake on cooUpg, 
a known weight of wax may be added and the product re-heated. 
The cake on w^hinf gives the free acid. The total alkali is de- 
totmined by incineratuig a weighed sample in a platinum dish, dis¬ 
solving the residue in water, filtering and titrating the filtrate with 
stands acid. The residue on the filter paper gives (3) the snb- 
stancet insoluble in water. The water in a soap is rarely directly 
determined; when it is, the soap, in the form of shavbigs'is heated 
to 1 03* C. until the weight is constant, the loss giving the amount of 

’ '■ Seep powders *' and " soap sxtracto "’are powdered mixtures 
of soaps, ^a ash or ordinary sodium carbonate.. 


water. With genuine soaps, however, it suffices to calculate the 
fatty acids as auhydijdes &d add to this the amoimt of alkalis, and 
estimate the water by difierence. The complete analysis involves an 
examination of the mtty matter, of the various forms in which the 
alkalis are present—free and combined glycerin, &c. 

Commarcs,—Marseilles has long been recognized as the most im¬ 
portant centre of the soup trade, a position that city originally 
achieved through its ready command of ihe supplies of olive 0^ 
The city is gtul very favourably situated for obtaining supplies 
of oils both local and foreign, including sesame, ground nut, castor 
oil, &c. In England, dunng the reign of Charles I., a monopoly of 
soap-making was farmed to a corporatiun of soap-boilers in laindon— 
a proceeding which led to serious complications. From I712 to 1833 
an excise duty ranging from td. to 3d. was levied on soap made in 
the United Kingdom, and that heavy impost (equal when 3d. to 
laote than cost) greatly impeded the develupmeut of the industry. 

In 1793, when the excise duty was sjd. on hard wd ijd. on soft soap, 
the revenue yielded was a little over ^^400,000; in xSis it was almost 
£730,000 ; in 1835, when the duty was levied at i Jd. and id. res- 
spectively (and when a drawback was allowed for soap used in 
manufactures), the revenue was almost ^t,000,000; and iu 1852, the 
la-st year in which the duty was levied, it amounted to ,£1,126,046, 
witli a drawback on exportation amounting to £271,000. 

Medicine.—Two preparations of hard soup (sodium oleate), made 
^ acting on olive oil with caustic soda, are used in medicine: (t) 
Emptastrum saponis, made with lead plaster; (a) Filula saponis 
composiia, which contains one in five parts of opium. Sqft or green 
soap (potassium oleate), made by acting on oSve oil with caustic 
potash, is also used; Its preparation (l!.t«om»n<i«« saponis) is known as 
opodeldoc. Curd soap is also used, and is chiefly a stearate of sodiuin. 
The chief mse of hard soap is in enemata, and as a suppotitory in 
children suSeiing from constipation; it also forms the basis of many 
pills; given in warm water it forms a re^y emetic in cases <n 
poisoning. Soft soap is used by dcrmatologiste in the treatment of 
chconic eczema, and opodeUoc U a domestic remedy for stiffness and 
sprains. Medicated soaps aye made by adding pie drug to either 
liard soap or curd soap iu the desired proportions. Useful com¬ 
binations are: borax 10 %, carbolic acid 5 %, icbtbyol 5 %, sublimed 
suipbur 10%, thymol 2l%, te. 

See L. L. X-ambom, Madam Soaps, Candlss and Glycsrin (1906); 
W. H. Simmons surd H. A. Appleton, Ths Handbook of Soe^ Monts' 
lacture (1908); ^so J. lewkowitsch, Oils, Fats and Waxes. 

SOAP-BARK, the inner bark of QuiUaja saponaria, a laige 
tree which grows in Oiile. Reduced to powder, it is emplojred as 
a substitute lor soap, since it forms a lather with water, ovnng to 
the presence of a glucose saponin, sometimes disdn^ished as 
Qutllai saponin. The same, or a closely similar su&tance, is 
found in soapwort (Saponaria offieinalis), m senega root (Ptdygala 
senega) and in sarsaparilla; it appem to be chemically rdated 
to digitonin, whidi occurs in digitalis. The saponins (with few 
exceptions) have the general formula and by the 

action of (hlute adds thqr are hydrolysdl mto sugars and 
sapogenins, which are usually inert pharmacologic^y. An 
alternative name for them, and especially to those whiih are 
pharmacologically aedve, is sapoioxins; on tins nomenclature the 
hydrolytic products are termed saponins. Applied as a snufi 
to die mucous membrane of the nose, saponin (either in sMp- 
bark or in soiega root) promotes a violent sneeuag. Solutions 
injected under the skin are violeit local irritants and general 
depressants. 

SOBAT, a river of NJ). Africa, the most southerly of the 
great eastern affluents of the Nile.^ It is femned by the 
junction of various streams which rise in the S.W. of the Al^rs- 
sinian highlands Bind N.W. of Lake Rudolf. The length td the 
Sobat, reckoning from the source of ^ Baro, the <hief imper 
stream, to the confluence with the Nile is abouteflom. TheBuo 
rises in about 36° 10' E., 7° 50' N. at an altitude of some 7000 ft. 
It has a general W. direction with a slight N. tendency. It is 
joined by numerous other streams which also rise on the Abys¬ 
sinian pkteau. These mountain torrents descend the escarpmwt 
(ri the plateau between great walls of rock, the Baro dropping 
3000 ft. In 45 m. It then flows thro^h a narrow gorge at an 
altitude of about aooo ft., the mountains on either side towering' 
3000 to 4000 ft. above die river bed. Just east of 35' E. the 
Birbir, descending from the plateau, jofais the Baro and Inings 
with it a lane volume of water. Som 40 m. lower down the 
h& are left belund, the rocks and rapids in the bed tif the Baro 
cease, and the river flows W. across a vast fflain with many 
windmgs and several diveii^t channels. Prom Gambela, a 
town on its N. bank aom. bww the Birbir junction, the river is 
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navigable by steamers during flood tijne (June-Deccmber) to 
the point of confluence with the White Nile. From the N. 
the Baro is joined by two considerable rivers which also rise 
in the rampart of hills that separates ,/tbyssinia from the 
Sudan, but its chief tributaries are from the S. In about 33° 
so' E., 8“ 30' N., it is joined by the Pibor. This river issues 
from the swamp region east of Bor on the Bahr-el-Jebel stretch 
of the Nile and flows N.E. and N. It is joined from the E. and 
S. by various streams having their sources on the W. slopes of 
the Kaffa plateau. Of these the chief are the Gelo—which 
breaks through a gap in the mountains m a series of magnifleent 
cascades—and the Akobo. The Akobo rises in about 6“ 30' N., 
35® 30' E., and after leaving the mountains flows N.W. through 
flat swampy tracts. The whole region of the lower Pibor and 
Baro is one of swampw, caused by the rivers overflowing 
their banks in the rainy season. At its junction with the Baro 
the Pibor is over 100 yds. wide, with a depth of 8 ft. and a speed 
of 2-3 ft. per second. 

Below ■Ae confluence of the Pibor and Baro the united stream, 
now known as the Sobat, takes a decided N.W. trend, passing 
for some distance through a region of swamps. Just beyond 
the swamps and some 40 m. below the confluence, is the fortified 
post of Nasser. From this point the ground on either side of 
the river gradually rises, though on the S. it is liable to inundation 
during flood time. From Nasser to the junction of the Sobat 
with the Nile the river has a course of about 180 m. As it 
approaches the Nile the Sobat flows in a well-defined channel 
cut in the alluvial plains through which it passes. The banks 
become steep, the slope rapid and the current strong. Several 
khors join it from N. and S., some being simply spill chaimek. 
These channels or “ loops ” are a characteristic feature of the 
river. The Sobat enters the Nile almost at right angles in 9° 22' 
N., 31® 31' E. It is 400 ft. wide at its mouth and has a depth of 
18 to 20 ft. at low water and of 30 ft. when in flood. The colour 
of the water when in moderate flood is that of milk, and it is from 
this circumstance that the Nile gets its name of Bahr-el-Abiad, 
i.e. White River. In full flood the colour of the Sobat is a pale 
brick red. The amount of alluvium brought down is considerable. 
For the part played by the Sobat in the annual rise of the Nile 
see Nile, 

The Sobat was ascended for some distance in 1841 l^r the 
Egyptian expedition despatched in the previous year to explore 
the upper Nile. The post of Nasser (see above) was founded in 
1874 by General C. G. Gordon when governor of the equatorial 
provinces of Egypt, and it was visited in 1876 by Dr W. Junker, 
the German explorer. The exploration of the river system 
above Nasser was carried out m the last decade of the 19th 
century by the Italian explorer V. Bottego, by Colonel (then 
Captain) Marchand, of the French amy, who, on his way from 
Fashoda to Ftance, navigated the Baro up to the foot of the 
mountains; and by Captain M. S. Wellby, Majors H. H. Austin 
and R. G. T. Bright, of the British army, and others. By the 
agreement of the 15th of May 1902 between Great Britain 
tod Abyssinia the lower courses of the Pibor and Baro rivers 
to their point of confluence form the frontier between the Anglo- 
E^tian Sudan and Al^ssinia. 

See Nile, Sudak and Abyssinia. (W. E. G. : F. R. C.) 

fOBRAON, a decisive battle in the fir^ Sikh War (see Sikh 
Wars). It was fought'on the 16th of February 1846, between 
the British (15,000) under Sir Hugh Gough and the Sikhis (20,000) 
under Tej Singh and Lai Singh. The Sikhs bad fortified then- 
selves HI )a bend on the left bank of the Sutlej, with the river in 
. ^ir rear. Tlu battle began with a two hours’ artillery duel, 
in whidi the Sikh guns were the more powerful, and the British 
heavy guns expended their ammunition. Then the infantry 
advanced with the bayonet, and after a fierce struggle took the 
Sikh entrenchments. The Sikh losses were estimated at from 
5000 to 8000. This battle ended the first Sikh War. 

BOBRIQUBT, a nickname or a fancy name, usually a familiar 
name pven by others as distinct from a “ pseudonym ” assumed 
as a disguise. Two eariy variants are found, selbriquet and 
vmbriquet ; the latter form is still often used, though it is not 


the correct modem French spelling. The first form suggests a 
derivation from sot, foolish, and briquet, a French adaptation of 
M. brichetto, diminutive of bricco, ass, knave, possibly connected 
with bricame, rogue, which is supposed to be a derivative of 
Ger. brecken, to break; but Skeat considers this spelling to be 
due to popular etymology, and the real origin is to be sought 
in the form soubriquet. Littr^ gives an early 14th century 
soubsbriguet as raeanii^ a “ chuck under the chin,” and this would 
be derived from soubs, mod. sous (Lat. sub), under, and briquet 
or bruehel, the brisket, or lower part of the throat. 

SOCAGE, a free tenement held in fee simple by services 
of an economic kind, such as the payment of rent or the perform¬ 
ance of some agricultural work, was termed in medieval English 
law a socage tenement. In a borough a similar holding was 
called a burgage tenement. Mediev^ law books derived the 
term from socus, ploughshare, and took it to denote primarily 
^icultuial work. This is clearly a misconception. The term 
is derived from O. Eng. soc, which means primarily suit, but 
can also s^fy jurisdiction and a franchise district. Historically 
two principal periods may be distinguished in the evolution of 
the tenure. At the close of the Anglo-Saxon epoch we find a 
group of freemen differentiated from the ordinary ceorls because 
of their greato independence and better personal standing. 
They are classified as sokemen in opposition to the viUani in 
Domesday Book, and are chiefly to be found in the Danelaw 
and in East Anglia. There can hmdly be a doubt that previously 
most of the S^on ceorls in other parts of England enjoyed a 
similar condition. In consequence of the Norman Conquest 
and of the formation of the common law the tenure was developed 
into the lowest form of freehold. Legal protection in the public 
courts for the tenure and services deemed certain, appear as 
its characteristic feature in contrast to villainage. Certainty 
and legal protection were so essential that even villam holdings 
were treatM as villain socage when legal protection was obtainable 
for it, as was actually the case with the peasants on Ancient 
demesne who could sue their lords by the little writ of right 
and the Monstraverunt. The Old English origins of the tenure 
are still apparent even at this time in the shape of some of its 
incidents, especially in the absence of feudid wardship and 
marriage. Mmors inheriting socage come under the guardianship 
not of the lord but of the nearest male relative not entitled to 
succession. An heiress in socage was free to contract marri^e 
without the interference of the lord. Customs of succession were 
abo p^uliar in many cases of socage tenure, and the feudal rule 
of primogeniture was not generally enforced. Commutation, 
the enfr^chisement of copyholds, and the abolition of milit^ 
tenures in the reign of Clwles II. led to a gradual absorption 
of socage in the general class of freehold tenures. 

See FoUock and Maitland, History of English Law, i. 271 fl.; 
F, W. Maitland, Domesday Book and Beyond, of) ft .; P. Vinogradofi, 
Villainage in England, 113 S., ig6 £ 1 .; English Society in the 11th 
Century, 431 S. ^ ' (P. Vl.) 

SOCIAL CONTRACT, in political philosophy, a term applied to 
the theory of the origin of society assoaated chiefly with the 
names of Hobbes, Lo^e and Rousseau, though it can be traced 
back to the Gre^ Sophists. According to Hobbes (Leviathan), 
men lived originally m a state of nature in which there were 
no recognized criteria of r^ht and wrong, no distinction of 
meum and tuum. Each person took for himi^ all that he could; 
man's life was “solitary, poor, nasty, brutish and short.” 
The state of nature was therefore a state of war, which was ended 
by men agreeing to give thrir liberty into the hands of a sovereign, 
who thenceforward was absolute. Locke (Treatise on Government) 
differed from Hobbes in so far as he oescribed the pre-social 
state as one of freedom, and held that private property must 
have been recognized, though there was no security. Rousseau 
(Control social) held that in the pre-sdcial state man was unwar¬ 
like and even timid. Laws resulted from the combinarion of 
men who agreed for mutual protection to surrender individual 
freedom of action. Government must therefore rest on the 
consent of the governed, the mUmti gMrak. Though it is 
quite obvious that the theory of a socud contrtot (ur compact, 



SOCIALISM 301 


8s it u also called) contains a considerable element of truth— 
that loose associations for mutual protection preceded any 
elaborate idea or structure of law, and that government cannot 
be based exclusively on force—yet it is open to the equally 
obvious objection that the very idea of contract belongs to a 
more advanced stage in human development than the hypothesis 
itself demands. Thus the doctrine, yielding as a definite theory 
of the origin of society to the evidence of history and anthrop¬ 
ology, becomes interesting primarily as revolt against medieval 
and theocratic theories of the state. 

SOCIALISM, a term loosely formed from the Latin adjective 
soetaUs (socitis, a comrade), and first used of certain doctrines of 
Robert Owen (?.».). “ Socialist ” occurs in a discussion between 
Robert Owen and the Rev T. H. Roebuck at Manchester (publ. 
Hey wood, Manchester, 1837), pp. *7, 133. From the context it 
seems a nickname. But the title “Owenist" was disliked by 
many supporters (see Co-operative Magazine, i8a6, p. 28) and 
“ Co-operator " was acquiring a difierent sense. The new terra 
was used in 1838 in France (by Pierre Leroux), and figures in 
1840 in Reybaud’s Socialistes modemes. 

Definition. —Socialism is that policy or theory which aims at 
securing by the action of the central democratic authority a 
better distribution, and in due subordination thereunto a better 
production, of wealth than now prevails. 

This definition may not entirely cover the ancient and medieval 
theories to which the name has been given by modem writers 
(see also Anarchism, Communism, Co-operation). It hardly 
covers the schemes of Robert Owen himself. But just as 
chemistry is not alchemy, or astronomy astrology, modem 
socialism is not to be identified with Utopian fancies, and need 
not be so defined as to embrace them. For a like reason it need 
not be so defined as to include every tenet of leading socialistic 
writers. We must disentangle their socialism from what is 
superadded to it and not involved in the socialistic idea. 

The word began in the days of Owen; but, as there were 
utilitarians before Mill made the name current, so there were 
socialists before Owen. Socialism, as a policy, begins with the 
beginnings of politics. As a theory, it begins whenever the state 
is perceived to have a distinct office from other factors in the 
order of society, and that ofiice is so magnified that the whole 
or main charge of the economic resources of the people is assigned 
to the state, whether for production or for distribution. 'Hiere 
was anarchism among the Cyrenaics and Cynics. Phaleas of 
Chalcedon was a communist. There is state socialism in the 
Republic of Plato, and much remains in the Laws. It is true 
that in those days society and state are not clearly distinguished. 
When Aristotle tells us that “man is by nature a political 
animal ” {Politics, L i), the adjective is ambiguous. But the 
individual and the state are not confused; they are even, by the 
Cynics, too far separated. 

State and individual were also well apart in Rome, under the 
Roman system of legal rights—public, private, real, and personal. 
There were socialistic measures in Rome, panic et circenses; 
and there were agrarian, to say nothing of usury laws. But trade 
and industry were not usually regarded as worthy subjects for 
the state and the statesman to touch at all. There are instances 
of municipal socialism in Italy and the provinces under the 
Roman Empire (S. Dill, Roman Society from Nero to Marcus 
AureUus, 1903, pp. 218,220,22a). In the middle ages feudalism 
was more akm to piatemal government than to individualism; 
but it was, politicly, too undemocratic to approach a true 
socialism. On its decadence something like a de facto municipal 
socialism made its appearance. The gilds of the great cities, 
imperiim in imperio, regulated production and mcidentally 
distribution. They did not prevent the existence of millionaires 
like the Fuggers, but they brought even these rich men under 
^ir rules. The equality was greater than the liberty, though 
neither was complete, to modem notions. 

With the brewing tm of the gilds came w^t is commonly 
called individualism. Thenceforward over against the control¬ 
ling government of the monarch or the commonwealth was to 
stand the commercial competition of free individuals. It is one 


of our modem problems to determine whether this indivlduatbm 
is doomed or not. It never existed pure and unmixed. 
Between the time df the gilds and the time of the trade unions 
lies the time, say in England in the ifith and 17th centuries, 
when there were eat^rising trade and busy industry, with 
enough of power survivmg in the old organizations to prevent 
absolute anarchy. As invention followed invention in the i8th 
century, industry changed its form and became great instead of 
small. That is to say, it tended to become more and more an 
affair of laige capital and large workshops, and, instead of the 
industrial individualism of small masters and independent 
“ manufacturers,” who were still “ hand "-worfcers, there was 
appearing the industrial coUectivbm of the factory system, 
where manufacture was nothing without its machinery, its 
colossal division of labour and its strict technical discipline and 
drill. There was a short period in England when employers were 
allowed to draw advantage from the change without any hind¬ 
rance from the state. But in no greater time than one generation 
the regulation of factories began, the period of anarchy ended, 
and the commercial competition of free individuals began to be 
surrounded with safeguards, more or less effective. 

Modem socialism, as defined above, is (a) opposed to the 
policy of laissez-faire, which aims at the least possible inter¬ 
ference with industrial competition between private persons or 
groups of persons, and {b) suspicious of a policy of mere regula¬ 
tion, which aims at close surveillance and control of the pro- 
ceedii^s of industrial competitors, but would avoid direct 
initiative in production and direct attempts to level the in¬ 
equalities of wealth. The leading idea of the socialist is to 
convert into general benefit what is now the gain of a few. He 
shares this idea with the anarchist, the positivist, the co-operator 
and other reformers; but, unlike them, to secure his end he 
would employ the compulwry powers of the sovereign state, 
or the powers of the municij^ity delegated by the sovwdgn. 
In the former case we have state socialism, in the latter municipal. 
Where there is direction or diversion of industry by the public 
force mainly for the benefit of a few, this is hardly socmlism. 
It employs the same machinery, the public force; and it secures 
a revenue which may possibly be used for the general benefit, 
as in the case of prot^ve duties. But in such cases the general 
benefit is only a possible incident. So for (for example) as 
protection succeeds in keeping out the fordgn competitors, the 
main result is the assured gain or prevented loss of a few among 
the citizens. Socialism by intention and definition would secure 
benefits not for a few, a minority, or even a majority, but for all 
citizens. Communism has the same end in view; and socialism 
and communism {q.v.) are often confused in popular thought. 
But thecommunist need not be a socialist; he maybe an anorcl^t, 
an opponent of all government; while the socialist need not 
be a communist The socialists of the 20th century rarely, if 
ever, demand that all wealth be held in common, but only t^t 
the land, and the large workshops, and the materials and means of 
production on a large scale sl^ be owned by the state, or its 
ddegate the municipality. The despotism of gilds would not 
now be tolerated. The strictest public regulation of trade and 
mdustry will probably continue to be that of the state, rather 
than of the municipality, for local rules can be evaded by migra¬ 
tion, the state’s only by emigration. But the smaller bodies are 
likety to display more adventurous initiative; and it is significant 
that tiiey appear in tiie imagination nearer to the individual than 
the state even of a small people can ever appear to its own 
citizens. Yet it is not the smallest unit, the parish, ^t has 
shown most activity in England, but the county, a unit arith¬ 
metically nearer to the state than to the individud. 

It n%ht be plausibly argued that the movement of modem 
events has been rather towards a kind of anarchism (^.v.) than a 
kind of socialism, if it were not for the element of compulsion 
(quite contrary to anarchism][. Even the English poor law, 
universally called socialistic, is administered locally and the 
degree of socialism varies with the parishes. When the state’s 
regulation went further and further in a succession of Irish Land 
Acts (1870,1881,1903), it assumed a socialistic character; the 
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■■ it 18 olio called) contains a coaadeiable element of truth— i 
Aat loose BssociatioaB for mutual protection preceded any I 
elaborate idea or structure of laWj and that government cannot 1 
be based wccl^vely on force-^et it is open to the equally 1 
obvious ol^ecdon that the very idea of contract belongs to a ' 
more advanced stage in human developiDent than the hypothesis t 
itself den^ds, llius the doctrine, yielding as a definite theory i 
of the otigin of society to the evidence of nistory and anthrop- t 
ology, becomes interesting primarily as revolt sgainst medieval i 
and titeocratic theories of the state. i 
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8OOUUSM, a term loosely fonned from the Latin adjective 
socioUs (^W, a comrade), and first used of certain doctnnes of 
Robert Owen (f.v.)- “ Socialist ” occurs in a d^cusskm between 
Robert Ow«i and the Rev I. H. Roebuck at Manchester ^ubL 
Hey wood, Manchester, 1837), pp, 37, 133. From the context it 
seenu a nickname. But the title *‘Owenist” was disliloed by 
many supporters (see Co-operatm Maf/axint, 1836, p. 28) and 
“ Co-operator ” was acquirinK a difierent sense. The new term 
was used in 1S38 in France (by Pierre Leroux), and figures in 
1840 in Reybaud’s Sofialisles modmus, 

DtfimtioH. —Socialism is that policy or theory which aims at 
securing by the action of the central democratic authority a 
better distribution, and in due subordination thereunto a better 
production, of wealth than now prevails. 

This definition may not entirely cover the ancient and medieval 
theories to which the name has been given by modern writers 
(see also Anakcuisu, Couiunism, C^pxsation). It hardly 
covers the schemes of Robert Owen himself. But just as 
chemistry is not alchemy, or astronomy astrol^, modem 
socialism is not to be identified with Utopian fancies, and need 
not be BO defined as to embrace them. Fur a like reason it need 
not be so defined as to include every tenet of leading socialistic 
writers. We must disentangle their socialism from what is 
superadded to it and not involved in the socialistic idea. 

The word began in tire days of Owen; but, as there were 
utilitarians before Mill made the name current, so there were 
socialists before Owen, Socialism, as a policy, begins with the 
b^innJngs of politics. As a theory, it be^s whenever the state 
is perceived to have a distinct office from other factors in the 
order of society, and that office is so magnified that the whole 
or main charge of the economic resources of the people is assigned 
to the state, whether for production or for distribution, '^ere 
was anarchism among the Cyrenmes and Cynics. Fhaleas of 
Chalcedon was a communist There is state socialism in the 
Republic of Plato, and much remains in the Laws. It is true 
t^t in those days society and state are not dearly distinguished. 
When Aristotle tells us that “ man is by nature a political 
animal ” {PoURcs, i. 1), the adjective is ambiguous. But the 
individual and tile slate are not confused j they are even, by the 
Cynics, too fat sefiarated. 

State and indiiwual were also well a{>art in Rome, under the 
Roman system of legal rights—public, private, real, and personal. 
There were socialistic measures in Rome, pmie el eireenses', 
andtherewereagrarian, to say nothing of usury laws. But trade 
and industry were not usua% regardisd os worthy subjects for 
the state and ^ statesman to touch at all. Thm ore instances 
of municipal socialism in Italy and the provinces under the 
Roman ^piie (S. Romm Society pem IVere to JAotcm 
Am^uif 1905, pp. 318 , 330 , 333 ). In the middle agm feudalism 
was more am to paternal government than to individualism; 
but it was, politicly, too undemocratic to amnoadi a true 
social^. On its decaduice lometiiiiig like a ie jatto municipai 
Bodaliam made its appearance, Tlie gilds of the ^reat chies, 
iMperiiem ih imperio, regulated production and mcident^y 
distiiltetion. Th^ not prevent the existence of millionatres 
like tiia Fu^rs, but they mught even these tidi men under 
♦hgir nika. T^ equality was greater than the HberWt tihon|d> 
neither was cmiqilete, to modem notions. 

Witii the brMking w of the gilds came iriiat is common^ 
individoalina. Inencefonnrd over agunst the control¬ 
ling government of tim moouch or Ihe commonweahh was to 
stand the commwdal competition of free individuals. It is one 


of our nMdem pmUems to d^eimine whether this indnUuabm 
is doomed or not It tma never existed pure and unmixed. 
Between tiie time df the gilds and the time of the trade uniw 
lies the time, ai^ in Enghnd in the i6th and 17th centuries, 
when there were eat^rising trade and busy industry, with 
enough of powrer surviving in the old organizations to prevent 
absolute aiiaichy. As invention followed invention in the 18th 
century, mdustiy changed its form and became great instead of 
onalL That is to say, it tended to become more and more an 
^air of lai]^ capital and large workshops, and, instead of the 
industrial individualism of small masters arid independent 
“ manufacturers,” who were still “ hand ’’-workers, there was 
appearing the industrial collectivism of the factory system, 
where manufacture was nothing without its nu^in^, its 
colossal division of labour and its strict technical disc4iline and 
drilL There was a short period in England when employers were 
allowed to draw advant^ from the change without tmy hind* 
ranee from the state. But in no greater time than one generation 
the regulation of factories began, the period of anarchy ended, 
and the commeroial competition of free individuals beg^ to be 
surrounded with safeguards, more or less effective. 

Modem socialism, as defined above, is (a) o{^ed to the 
policy of laistez-fttire, sriiidi aims at the least postible inter¬ 
ference with industrial competition between private persons or 
g^ps of person^ and (h) suspidous of a policy of mere regula¬ 
tion, whidi mms at close surveillance and contnd of the pro¬ 
ceedings of industrial competitors, but would avoid direct 
initiative in production and direct attempts to levd the in¬ 
equalities of wealth. The leading idea m the socialist u to 
convert into general benefit what is now the gain of a few. He 
shares this idea with the anarchist, the positivut, the oo-opecator 
and other reiormers; but, unlike than, to secure his aid be 
would employ the compuls^ powers of the sovacign state, 
or the powers of the municipdity delegated by the sovereiga. 
In the former case we have state sodalisni, in the latto* munid^ 
Whoe there is direction or diverstun of mdustry by the public 
force mainly for the benefit of a few, this is Imrdly socudiBO. 
It employs the same machinery, the public face; and it secures 
a revenue which may possibly be u»d for the goieral benefit, 
as in the case of protective duties. But in such cases the general 
benefit is only a poadble incident. So for (for exan^le) os 
protection succeeds m kequing out the foedgn competitors, the 
Ruun result is the assured or prevented bss of a few among 
the citizens. Socialism fay intenticD and definition would secure 
bmefits not for a few, a minority, or evoi a irajority, but for all 
dtizens. Cornmunism has the same end in view; and socialism 
and communism (g.e.) are often confused in popular thought 
Buttbecommunistnewnotbeasodotist; hemaybeananardnst, 
ar opponent of aB government; while the socialist need not 
< be a communist T^ sodafists of the soth century rarely, if 
ever, demand that all wealth be hdd ik eonuuom, but only that 
the land, and the large workshops, and the mataialB and means of 
production on a M^e scale shaU be owned by the stale, or its 
ddegate the munid|^ty. The despotism of gilds would not 
now be tolented. The strictest pnbiic regulation of trade and 
industry probably continue to be that of the state, latha 
than of the munidpali^, for local rules can be evaded by migra¬ 
tion, the state’s muy by emigratiem. But the smsBa bodies are 
likdy to diq;>Iay more adventurous initiative; and it is significant 
that they appear in tiie imagination nearer to the indtvid^ than 
the state even of a small people can eva appear to its own 
dtizens. Yet it ri not the smallest unit, die parish, that has 
shown most activity in England, but the ooua^, a unit aiitii- 
metieally nearer to the state than to the tndividua]. 

It mi^t be plausib^ oigned that die movemoit of modem 
evei^ has been raduw towudi a Und of anarchism (f.e.) dian a 
kind of socialism, if it were not for the dement of oompulswo 
(quite oontiBzy to anarchism). Even the Ewlish pom law, 
univo s a lly odled socialistic, is administtfed loeally and the 
degme of sodalism varies with the parishes. When die state’s 
ngulatianwent furtho’and furdier in a s u e c sssion of Irish Land 
Acts (X&70, z88x, 190^, it assumed a sodal ist ie ehasactsr; die 
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face of kgricultural industry was transformed for the ben^t of 
the majority, if hardly of the whole, ^ the action of the state. 
But the result has been a state-aided Individualism. The 
attempt to transform all industries protection has not been 
made by the English state in these days." It remains broadly 
true that, since the English state bmme more democratic 
(Reform Acts of 1832,1867,1884), its socialism has become more 
and more of Ae municipal charter. The end in view having 
more to do with economics than with politics, it mattered little 
theoretically whether the power exercised was that of the central 
authority acting directiy or the delegated power in the hands of 
the smaller public bodies. 

This has been the course of events in England with little 
conscious theory or principle on the piirt of the people or even of 
its leaders. It is certainly a partial fulfilment of the aspirations 
of those whose theory or principle is .socialism. The most 
importwt form of modem socialism, which may be called for 
convenience “ social democratic ” socialism, is founded on 
economic theory more or less clearly understood ; it is therefore 
often described as economic or .scientific socialism. Many men 
have become socialists less from logic than from sympathy with 
suffering. But modem socialism without disowning sentiment 
knows the need of facts and sound reasoning better than its 
predecessors, whom it calls Utopian. While among civilized 
peoplw the suffering has on the whole grown less, the influence of 
socialism has grown greater; and this is largely owing to the 
efforts made by the best socialists to reason faithfully and 
collect facts honestly. The remarkable extension of socialism 
in Germany may be traced in great part to the .special circum¬ 
stance which have made social democracy the <^ief effective 
organizer of working men in that county. But modem sodalism 
is not a purely German product. To scientific socialism England, 
France and Germany have all made contribution. 

Its theoretical basis came, in two curiously different ways, 
from practical Finland. The idea that the underpaid labour of 
the poor is the main source of the wealth of the rich is to be found 
not only in Godwin and Owen but in the minor English land- 
reformers and revolutionarj' writers of tiie 18th and early 19th 
centuries, such as T. Spence, W. Ogilvie, T. Hodgskin, S. Read, 
W. Thompson. The pKsitions of Ricardo that value is due to 
labour and that profits vary inversely as wages were taken by 
Marx (without Ricardo’s modification!;) as established doctrines 
of orthodox pohtical economy. It was declared to be a scientific 
tmth that under modem industrial conditions the “ exploita¬ 
tion ” of the labourer is inevitable. In the theory of rent the 
exploitation of the tenant by the landlord was already admitted 
by mMt economists. It was for the socialists to show that the 
salvation both of tenant and labourer lay in the hands of the 
central authority, acting as the socialists would have it act. 

France had bwn prepared for socialism by St Simon and 
Fourier. The revolutions of 1850 fmd 1848, though on the whole 
unsuccessful in directiy organizing labour, made socialistic ideas 
circulate widely in Europe. Meiii b^pan to CMiceive of a political 
revolution which should be also a social revolution, or of a social 
and industrial revolution which should be ^0 political. We 
may say broadly that the socialism of 1910 was eitlier inspired 
bjr the ideas of that time or is coloured ly them. Modwn 
scientific socialism was thus about fifty years (fid towards the 
en(| of the first decade of the aoth century. It would have Kttle 
claim to be scientific if it had undergone no change in that time; 
but the (fiiange was not greater than the change in orthodox 
econoBUO doiXrine, which mdeed it had followed. 

Its adherents may be classified (i) according to theory and 
(2) according to poficy, though, as raentific socialism is really 
both theory and poUcy, bdng a political claim founded on an 
economic argument, the distinction is sometimes a matter of 
enmhasis. 

There are theorists who find the exploitation of the tenant 
by the landlord to be the main evQ whether it involves the 
degradation of the iabotirer or not. As some theologians confine 
their critkusm to the Old Testament, so Henry George and 
ftofessor A. Loria, shunning the name of socia&(^ would 


directly attack the system of modem large capitals but the 
appropriation of land. The social-democrat attacks both. He 
either takes Marx as guide, or, allowing Marx to be vulnerable, 
he stands on received economic doctrines with the addition of a 
political theory. He may himself rest content with the national¬ 
izing of the means of production or he may tend towards 
communism. 

In policy there is a difference between those scientific socialists 
who admit of no compromiiie with the existing order and the 
other scientific socialists who are willing to work with the existing 
order. The straitest sect would keep quite aloof from ordinary 
politics. The first step towards compromise is to allow the 
formation of a socialistic party in the legislature, bearing a 
protest against all other existing parties. This is the rule on 
the continent of Europe. The next step is to allow members 
of the party to be also members of otlier existing political 
parties; this is common in England and her colonies. The 
political history of scientific socialism Ls to a large extent the 
history of its attempts to avoid, to effect and to utilize the 
compromise. 

There Ls, of course, a large body of .socialists outside any oigan- 
i^tion. Parl^ from the teachings of socialists and partly from 
literary liescriptions of the aims and reasons of socialism, there 
are multitudes who think socialistically without defining their 
own position with the exactness of the scientific socialist. It 
is often these amateurs"who fall readily into Utopias and who 
confound the boundaries between socialism and communism. 
This is done for example by such writers as H. G. Wells and 
Upton Sinclair. The temptation is evident. Tlie borderland 
between large production and small may be sometimes debate- 
able ; and, as soon as the socialistic nationalizing of large 
production is extended to small, the way is open to the Utopias 
of communism. Communism is an idea far more utopian than 
socialism. Like the idea of a kingdom of heaven or a millennium, 
it springs often from a spiritual enthusiasm that feels sure of 
its end and, at first at least, recks little of the means. 

The enthusiasm may spring from a real conversion of the 
sort described in the Republic of Plato (vii. 516). Even scientific 
socialism, depending theoretically on close adherence to economic 
principles, depends practically on this conversion. It is as with 
Christianity, which depends on its theology but also on its 
change of heart; till we have refuted both we have not refuted 
Christianity. So a change of heart, which is also a chan^^ «f 
view, is to socialLsm, as a religion, what economic and political 
theory is to it as a creed. All that is best in anarchism shares 
this spiritual feature with socialism. It is of a higher type than 
toe human sympathy which went with utopian socialism ; 
it includes tout sympathy and more. It requires a mental 
somersault of toe kind taken by Hegel’s metaphysician and 
(analogically) by Dante at the earth’s centre. The observer 
begins to see toe world of men all over ^ain, throwing from him 
all toe prejudice of his class and abstracting from all classes. 
This abstraction may be less hard for too.se who belong to a 
class that has little, than for those of a class that has much, as 
religious conversion is held to be easier for the poor. But it is 
not really ea.sy for any. The observer tries to conceive what 
is at bottom the difference between rich and poor. Casuists 
can show that the line is a vanishing one, and that there are 
large groups of cases where the distinction is unsubstantial. 
Such borderlands are stiD toe sporting ground of economists 
and philosophers and biologists. We could liardly contend, 
however, that no distinctions ate true which break dojm at toe 
border. It seems unsafe to say there is no war of classes, because 
at their nearest extremities toe classes pass into each otoer. 
At the utmost we might infer that the best way to bring toe war 
to an end was to crowd the neatest extremities. At present, 
taking toe contrast not at its least or greatest but at its mean, 
we find it no fancy. The feature toat make toe lower as 
distinguisheid from toe higher are of different quality and kind, 
not merely of amount. 'They are described perh^ mdst fully 
by Tolstoy .in Que fairei, but'they are brought to the 'ken of 
every one of toe rich who can overbear toe daily talk of the pooir, 
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enter into their daily cares end put himself in their place. If 
he makes the somersault and is “ converted,” all the little and 
g^t privileges of the rich seem now to have as many presump¬ 
tions against them as were before in their favour. TOy should 
he have so mudt comfort and they so little ? why should he be 
secure when they live from hand to mouth ? why should art and 
science and refinement be thrown in his own way and be hardly 
within their reach at all ? Such and similar ponderings are not 
far from a revolt against inequality, whether the revolt takes 
the shape of anarchism or of socialism. It carries us beyond 
the paternal socialism of Carlyle and Ruskin or even of the 
author of Sybil, relying as Disraeli did on the “ proud control ” 
of the old English state, which was occasionally and spasmodic¬ 
ally cons^ctive as well as controlling, but was always actuated 
by a feeling like that of a chief to his clansmen. The exponents 
of paternal socialism have no clear consciousness of the change 
in the state itself. They think they can stiU use the old tools. 
They see that the people have changed, but they do not see that 
if the past cannot be revived for a people neither can it be 
revived for a state. The idea of lordship (as distinguished from 
leadership) is becoming intolerable; and this restiveness may 
contain a safeguard against one of ^e worst risks of socialism, 
bure^cracjr. Before the governing bureaucracy had destroyed 
all originality and eccentricity, the sovereign people would have 
discovered for itself that “ tyranny is a poor provider.” 

Great Britain. —In England a certain academic interest in 
socialism was created by Mill’s discussions on the subject in Ws 
Political Economy (1848) and a more practical interest by the 
appearance of the Christian Socialists. “ Tlie red fool-ftiiy of 
the Seine ” caused prejudice even against such harmless en¬ 
thusiasts. The People’s Charter (in the ’thirties) had no socialisfic 
element in it. Socialism first showed signs of becoming a popular 
movement in England after the lecturing tour of Henry George 
(1881-1882) in advocacy of the nationalizing of the land. About 
that very time (1880) the Democratic (afterwards in 1883 the 
Social Dmocratrc) Federation was formed by advocates of the 
whole socialistic programme. A secession took place in 1884 
when William Morris, H. M. Hyndman and Belfort Bax founded 
the Socialist League. William Morris parted company with 
the league in 1890, and seems to have become more anarchist 
than socialist. Edward Bellamy’s Looking Backward (1887) 
made some impression among intellectual people in England; 
but Robert Bktchford’s Merrit England (1894) _ made much 
more way amongst the multitude, foUowed up as it was by his 
newspaper tlie Clarion. There were still few signs of a strong 
party. The first members of the Fabian Society (1888) were by 
definition opportunists, and though the Fabian Essays (1889) 
were socialistic they were the declarations of men willing to use 
the ordinary political machinery and accept reforms in the 
present that n^ht point to a socialistic solution in veiy far 
distance. Most of the Fabians became hard-working radicals 
of the old type, with general approval. England does not love 
even the appearance of a revolution. Nevertiiete a change has 
come over the spirit of English politics in, the direction desired 
by socialists, though hardly through any efforts of theirs. The 
change was predicted by Herbert &)encer m i860 (Werfm. Rev, 
April) some years before household suffrage (1867). In The 
Man vfTsus the State (1885) he demonstrates that liberal legisla¬ 
tion which once meant the removal of obstacles now meant the 
coercion of the individual. Though a large part of the coercive 
measures enumerated by Spencer are rather regulatiori tim 
socialism, undoubtedly there is here and there a socialistic 
provision. Thomas Full Green’s dictum, “ It is the business 
of the State to mamtain the conditions without which a free 
exercise of the human faculties b impossible ” {Liberal Legislation 
and Freeiom of Contract, 1881), did not in appwuance go muA 
further thim Herbert Spencerb tiiat “ it b a vital requirement 
for society and for the individual to recopuze and enforce the 
conditions to a normal social life ” (TAe Man vmtts dte State, 
,p. loa); but the former saw clearly that the policy of the future 
must go beyond mere regulation. Too much importance has 
K«.n attached to a saying of Sir William Harcourt in 1888, 


" We«,re all Socialists now.” He meant no more.than 'that we 
are all social reformers viho will use the aid of the Stite Withdtft 
scruple if it seems neA;essaiy. He did not mean that tlm’Eln^lbh 
people had adopted a general principle of sociali^. ' fixbept 
in ^e case of free trade, it is hard to dbcover a general prindif^ 
in Englbh politics. The English people judge each case on me 
merits, and as if no general principle ever affected the merits. 
Regulation and not initiative is the prevailing feature of the 
.action of government even now. The railways are still in private 
hands. 'The state railways, canab and forests of India, though 
John Morley (afterwards Viscount Morley) “ made a present 
of them to the Socialists” (House of Commons, sbth July 
1906), are the public works of a modem benevolent despotism, 
and do not go very far beyond those of its anciOnt prototype. 
They are the works not of the Indian but of an alien demo¬ 
cracy. Contrariwbe, in England itself, possessed of a fair 
measure of self-government, crown lands, government docSt- 
yards, army, fleet, post office were in exbtence when there 
was no thought of state socialism; tiiey are not modem innova¬ 
tions but time-honoured institutions. 

The same is true of a great part of municipal socialbm. It 
exbted in the middle of the 19th ccntuiy, and no local community 
would have been deterred from having its own water-supply 
or gas works by any fear of socialism. The fear is Still less 
deterrent now; and we have seen electric lighting, tramways, 
parks, markets, ferries, light railways, baths and wash-houses, 
house property, river steamers, libraries, docks, oyster beds, 
held by towns like Glasgow, Birmingham, Manchester, Liverpool, 
Leeds, Bradford, Huddersfield, Colchester. Sometimes the 
management is economical, sometimes wasteful; but in all 
ca.ses the undertakings have been supported by a majority who 
care little for general theory and everything for local iiiterests. 
The “unity of adminbtratimi” successfully advocated by 
Edwin Chadwick in the later Victorian period, and requiring 
“ competition for the field but not in the field,” b not inconsbtent 
with municipal socialism. Thb last has been provided with 
new machincrv by the establishment of county and dbtriet 
councib (1888), parish councib (1894) and even the perhaps- 
otherwise-intend^ metropolitan borough councils (1899). 
Till 1907, when the progressive party in the London (xiunty 
Council were heavily defeated, that council was certainly moving 
in the path of municipal socialism. But, in its achievements 
as distinguished from its claims, it had not overtake, ^till 
less surpassed, Birmingham or Glasgow. Municipal socialirin in 
Britain finds many critics; it has the drawbacks of all democratic 
self-government. It b sometimes wasteful; but it b seldom 
corrupt; and there is no general desire for a return to a less 
adventurous policy. In the country dfatricts democracy b still 
imperfectly conscious of its own power. There are acts on the 
statute book that would well equip a parochial socialism'; but 
socialists seem to be able to do little more than accelerate sl^tiy 
what seems to be the inevitably slow pace of political reform 
in Engltmd. Whether the extension of the franchise to women 
will quicken the rate of reform is uncertain. 

With every allowance, the change in English politics has been 
real, and it has been due in a great measure to the gro^h 
of organization among working men. The oM trade tmioiibrn 
{»s3ed out of its dark ages by the aid Of legislation (in 1871), 
which was for thirty years (till the Tafi Vede dectrion in 1901, 
the older view being restored by the Trades Disputes Act 1906) 
considered to give to the trade unions the advantages of a 
corporation without the drawbacks. At the saiire time, through 
a better law of smalt partnerships (IndustrW and Providetot 
Societies Acts 1852,1862,1876). the co-operative societies 
making rapid progress. Compulsory edudation (1870) inertsaafed 
the intelli^nce of the labouring cUbSea and therewith'their 
power to use their opportunities. lAbout l^felation,'removing 
truck, making ihspbrnion and regi^tion of factotfla 'more 
strinfwsnt (see the consolidating Act of 1878 and 'QiS' Factory 
and Workshop Act 1901) 'and providing c6ttl>eiiSB!tten’>lor 
accidents (1906), was forwarded by both [mlitititfi ipUities.'' This 
was not socialism but regulatiott. Ibn 10111 bt^nbtS'wbre 
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radicals of the old type. Not so the unionists who came first 
into prominence with the Dock Strike'in London in 1889. The 
way had been prepared by demonstrations of the unemployed 
in 1887 and 1888. When unionism embraced unskilled labourers, 
and at the same time pressed on the federation of all trades 
societies and their joint action, when, too, in the trade union 
congresses the intervention of the state was repeatedly claimed 
as essential to the success not only of an eight hours’ day but 
of such socialistic measures as nationalization of the land, it 
was manifest that there was a new leaven working. The larger 
the numbers included in the trades societies the more their 
organization was bound to depart from that of the mass meeting, 
and to become indirect instead of direct self-government, 
government by representatives, and more and mure by specially 
trained representatives. This was a tendency towards bureau¬ 
cracy, or government by officials, not the highest type of popular 
government. A better prepiaration for democratic government 
has been given by the co-operative societies. If it be true that 
under a coming socialism the working class must dominate, 
then every phue of organization must be welcomed which 
widens their experience of self-government, more especially 
in the handling of industrial and commercial affairs. TOs la.st 
kind of education has been well given by co-operation, though 
chiefly through capital and hired labour on the old pattern 
of the ordinary employers. Co-partnership societies, best 
exemplified in the midland districts of England, are more 
democratic; but their numbers are few. The claims of the 
workman are somewhat in advance of his education. On the 
other hand it seems impossible in England to secure moderate 
concessions without extrav^ant claims. 

Germany .—lii Germany it was long an axiom that socialists 
must leave ordinary politics and poutical machinery severely 
alone as an evil thing. The short and futile struggle for constitu¬ 
tional liberty in 1848-1849 had driven most of those who were 
“ thinking socialistically ” into abandonment of political reform 
and into plans of fundamental change amounting to revolution. 
Karl Mario (1810-1865) and K. J. Rodbertus (g.v.) contented 
themselves with laborious and profound studies not intended 
to bear immediate fruit in practice. Marx and Lassalle were nut 
so pacific. The former was from the first (see his Manifesto 
of 1847) inclined to give socialism an intemationai character, 
taking also no pains to distinguish it from communism. Lassalle 
desir^ it for ms own nation first. Both of them were m a sense 
Hegelians. From H^el they had learned that the world of men, 
like the world of things, was in com tant process of development; 
but unlike Hegel they regarded human evolution as purely 
materialistic, effected always by a struggle between claves in 
society for the outward means of well-being. Feudalism, itself 
the result of such a struggle, had given place to the rule of the 
middle classes. The struggle to-day is between the middle 
classes and the working classes. At present those who do not 
possess capital are ublig^ to work fur such wages as will keep them 
alive, and the gains from inventions and economics are secured by 
the employers and capitalists. The labourer works at his cost 
price, whi^ is “ the socially necessary wages of subsistence ” 
(the bare necessaries of a dvilizcJ life); but he produces much 
more than his cost, and the surplus due to his “ unpaid labour ” 
goes to the employer and capitimt. This is what I^salle called 
the “ brazen law of .wages,” founded on Ricardo’s supposed 
doctrine that (a) the value of an article that is not a monopoly 
is determined by its cost in labour, and (i) the wages of labour 
tend to be rimply the necessaries of life. The tendency of the 
labouring population to increase beyond the means of steady 
employment is a frequent benefit to the capitalists in the periodic 
expansions of investment and enterprise, arising in response to 
new inventions and discoveries. Large business in modem 
economy swallows up small. Not only the independent artisans 
and workers in domestic industries, but the small capitalists and 
enqiloyers who cannot afford to introduce the economies and sell 
at the low prices of their larger rivals are disappearing. But 
the growth of tire proletariat, together with the concentration of 
business into fewer hands and huger companies, will cause the 


dwnfaJl of the present system of industry. The proletariat 
will realize its own strength; and the means and materials of 
production will be concentrated finally into the hands of the 
commonwealth for the good of all. Ihis revolution, like that 
which overturned feudalism, is simply the next stage of an 
evolution happening without human will, fatally and necessarily, 
by virtue of the conditions under which wealth is produced and 
shared in our times. 

Such was in substance the view of all the German socialists 
of the last half of the 19th century. Even Rodbertus had 
advanced a claim of right on behalf of working men to the full 
produce of their labour, but thought the times not ripe for 
socialism. The others made no such reservations. L^salle 
planned a centralized organization of workmen led by a dictator, 
and called on the government of Prussia to establish from the 
public funds co-operative associations such as his opponent 
Schulze-Delitzsch had hoped to plant by self help. His socialism 
was rather national than universal. Marx looked beyond his 
own nation. He founded the Intemationai Union of Working 
Men in 1864, the year of I.assallc’s tragic death. Before the 
common danger of police prosecutions and persecution the 
followers of Lassalle and Marx were united at the congress of 
Gotha in 1875. The name social democrats had crept into use 
about 1869 when the followers of Marx founded at a congress in 
Eisenach the social democratic working men’s party. The party 
began to be a power at the congress of Gotha. It b a power now, 
but its doctrines and policy have undergone some change. 

The last quarter of Ae 19th century witnessed (i) the repressive 
laws of 1878, (2) their repeal m 1890, (3) the three Insurance 
Laws and (4) a quicken^ pre^ess of German industry and 
wealth during thirty years of peace and consolidation. 

Bbmarck’s government, akrmed by attempts on the life 
of the emperor and by the increased number of votes given to 
sodalbtic candidates for the rdchstag, procured the passing of 
the Exceptional Powers Act (Ausnahme Gesets) in 1878. The 
legislation at thb time resembled the Six Acts of 1819 in England. 
Combined action and open utterance in Germany became almost 
impossible; and for organs of the press the social democrats had 
recourse to Zurich. Liebknecht and Bebel could still raise their 
voices for them in parliament, for Bismarck failed in his attempt 
to deprive members of their immunities (March 1879). But the 
agitation as a whole was driven underground; and it speaks 
well for the patience and self-control of die people that no wide¬ 
spread excesses followed. The declaration of fte Social Demo¬ 
cratic congress at Wyden, Switzerland, in 1880, that their aims 
should be furthered “ by every means ” instead of the old phrase 
“ by every lawful means,” was .a natural rejoinder to the law 
that deprived them of the lawful means; and it seems to have 
had no evil consequences. In 188' repression was so far relaxed 
that trade unions were allowed to recover legal standing. In 1890 
the reichstag refused to renew the law .of 1878 for a fifth period ; 
and finally in 1899 it repealed the law forbidding the amalgama¬ 
tion of workmen’s unions, and specially aimed at the new social- 
btic unions, the natural allies of the social democrats. The 
vexatious prosecutions and condemnations for Majestats- 
beleidigung {Use majesii) following 1890 did the cause more 
good than harm. The socialistic voters increased from 437,438 in 
1878 to 1,800,000 in 1894 and 2,120,000 in 1898, while the elected 
members increased from 12 in 1877 to 46 in 18^ and 56 in 1898. 
By 1903 the voters had increased to three millions and in the 
elections of February 1907 they were 3,240,000. The socialists, 
however, in ipo7 found themselves represented by 43 members 
as against 79 in 1903. The reduced representation was due to a 
combination of the other parties against them, the matters at 
bsue not being industrial policy but colonial government and 
naval expenditure. The increase m the number of voters remains 
.'. proof that the power of the party m Gwmany has rather in¬ 
creased than diminished. In 1908 they gainril seven seats in the 
Prussian Diet, where they h^ hitherto been unrepresented. 
Yet “ remedial measures ” had been passed whidi were intended 
to make socialism unnecessary. Bismarck, who admired Lasstdlc 
and had no scruples about the intert'ention of the state, had 
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planned a series of measures for the insurance of workmen 
gainst sickness, accidents and old age, measures duly carried out 
in 1883,1884 and 1891, respectively. The socialists not unreason¬ 
ably regarded the government as their convert. They could 
point to two other “ unwilling witnesses,” the Christian Socialists 
and the “ Socialists of the Chair.” 

In the Protestant parts of Germany the socialists as a rule 
were social democrats, in the Catholic as a rule they were Christian 
Socialists. As early as 1863 and 1864 Dr Bollinger and Bishop 
Ketteler, followed by Canon Moufang, had represented socialistic 
sentiment and doctrine. Ketteler, who had been under the 
influence of I.assalle, had hopes that the church would make 
productive associations her special care. Moufang would have 
depended more on the state than on the church. All were awake 
to the evils of the workmen’s position as de.scribed by the social 
democrats, and they were anxious that tlie Catholic church 
should not leave the cure of the evils to be effected without her 
assistance. Ketteler died in 1877; and the pope’s encyclical 
of the 28th of December 1878 bore no trace of his influence, 
mixing up as it did socialists, nihilists and communists in one 
common condemnation. The encyclical Ue ronditione opificum 
of 1891 might show that the views of the Christian Socialists 
had penetrated to headquarters ; but the encyclical on Christian 
Democracy of 1901 (January) betrays no sympathy with them. 
The Protestant church in Germany has been hampered by fear of 
offending the government; but it contaias a vigorous if tiny 
body of Christian Socialists. Rudolf Todt, a country pastor, 
was their prophet. His book on Radical (Inman Socialism 
and Christian Society (1878) led Dr Stocker, the court chaplain, 
to found an association for “ Social Reform on Christian Prin¬ 
ciples.” This was denounced rather unfairly by politicians of all 
ranks as an organized hypocri.sy. Its influence was shortlived, 
and its successor, the “ Social Monarchical Union ” (1890), shared 
the unpopularity of Stocker, its founder. Even the Socialists of 
the Chair, middle class Protestants as they were, would have 
nothing to say to it, but preferred to go a way of their own. 

From the year 1858 there had existed a league of economists and 
statesmen called the “ economic congress ” (Volkwirtschajt- 
lichn Kongress), a kind of English Cobden Qub, tnough it aimed 
chiefly at free trade among all sections of the German people in 
particular. After the Empire its work seemed finished ; and a 
new society was formed, the “ Union for a Policy of Social 
Reform” (Verein fiir Socialpolitik). Professors G. Schmoller, 
W. Roscher, B. Hildebrand, A. Wagner, L. J. Brentano, the 
statistician E. Engel and others met at Halle in June 1872, and 
a meeting of-their supporters followed at Eisenach in October of 
that year. These Kaiieder-Socidisten or Socialists of the Chair 
(academic socialists) agreed with the social democrats in recog¬ 
nizing the existence of a “ social question,” the problem how to 
make the labourers’ condition better. To the old-fashiotied 
economist this was no problem for the legislature; competition 
solved its own problems. But, while the social democrats 
looked for social revolution, the academic socialists were content 
to work for social reform, to be furthered by the state. The state 
was, to them, ‘‘ a great moral institution for the education of 
the race.” They were a company of moderate state socialists, 
relying on the state and the state as it then was. They did much 
gratuitous service to the government in the preUminary in¬ 
vestigations preceding the great insurance laws. 

The German people were made a little more inclined to state 
socialism than before by the efliciency displayed by the bureau¬ 
cracy in the wars of and 1870. If the Insurance Laws are 
found to work well, this inclination may be confirmed, and the 
idea of a revolution may fall into the background. The attitude 
of the sodal democratic party became less uncompromising than 
in eariier ^ys. Since they regained their liberty in 1890, their 
leaders have kept them well m hand. IBeir principal journal 
VorteUrts was conducted with great ability. Their agitation 
became as peoeeful as that of trade unionists or co-operators in 
England. iBey ceased to denounce the churches. They tried 
to gain sympathy, quite burly, by taking up the cause of any 
distressed workers, or even ill-used natives in colonies, and uigii% 


redress from the state. The present state had become to them 
almost unconsciously th%ir own state, a means of removing evils 
and not a mere evil to be removed. The anarchists had been 
disowned as early as j88o. The extreme socialists who demanded 
return to the old tactics were cast out at Erfurt in 1891, and 
became “ Independent Socialists.” 

The controversy between friends and critics of socialism still 
rages in learned circles, producing a prodigious quantity of 
literature year by year; but the old strictures of Trritsdike and 
Schaffle seem now to have lost a little of their point. Though 
the programme adopted at Gotha in 1875 was not aitirely or even 
seriously altered, the parts of it due to lassalle fell into the 
background. For many years Marx and not Lassalle was the 
great authority of the party. Marx died in 1883, but ronained 
an oracle till 1894, when (just before his own death in 1^5) 
Engels published the last volume of his friend’s book on capital. 
The volume was expected to solve certain logical difficulties 
in the system. Instead of this, it caused a feeling of disappoint¬ 
ment, even among true believers. Many, like Bebel and Kautsky, 
kept up the old adoration of Marx; but many, like Eduard 
Bernstein, rightly felt that to give up Marx is not to give up 
socialism, any more than to give up Genesis is to give up theology. 
Bernstein openly proposed in congress that the old doctrines and 
policy of the party, involving as they do the despair of reform 
and insistence on the need of revolution, should be dropped. 
He had not carried his point in 1908, but his influence seemed 
to be increasiing. The death of Liebknecht (August 1900) re¬ 
moved from the ranks of the social democrats one of their most 
heroic figures, but also one of the strongest opponents of such a 
change of front. Yet Liebknecht himself had made concessions. 
It was impossible for a man of his shrewdness to close his eyes 
to what the state had done for the German workman. It was 
impossible, too, to ignore the progress that Germany had made 
in wealth and industry since the creation of the Empire in 1871. 
Germany has been fast becoming a manufacturing country; 
and, though the growth of large manufacturing towns in the 
Rhine valley and i^ewhere has multiplied socialists, it has added 
to the income of the German workman. He is further from 
poverty and distress; and his socialism means an endeavour 
after a larger life, not, as formerly, a mere struggle against 
starvation. It is likely, therefore, to have Im and less of mere 
blindness and violence in it. 

The German socialists were chiefly interested in securing such 
an extension of the franchise in Prussia as would make their 
representation in the Prussian parliament correspond as near to 
the number of tlieir adherents as in the Reichstag itself. Th^ 
had only gained seven seats in the former in June 1908, though 
they haid perhaps half a million of adherents in Prussia. Th^ 
seemed for good or for -evil to be taking the place of the old 
radical piarty. The position in Austria was sonvewhat different. 
The first general elections held under a really democratic suffrage 
(May 1907) resulted in the return of eighty social democrats and 
sixty Christian socialists to the Reichsrath, as compared with 
eleven and twenty-six in the unreformed parliament. They 
were opposed (as anti-clerical and clerical) on many ^cstions, 
but they made it certain that economic and industrial policy 
affecting the whole nation would rival and perhaps out-rival 
the questions of racial supremacy and haute politigue that 
absorbed the attention of the old Reichsrath. 

France .—In France the socialists have found it harder to 
work in the parliamentary harness. Marx had said long ago that 
for the success of socialism besides English help there must be 
“ the crowing of the Gallic cock.” French enthusiasm for social 
revolution is feeble in the country districts but very strong^ 
pronounced in the large towis. The Communards of 1871 mi^t 
be called municipal socialists of a sort, but their light went 
out in that annSe terrible. Something like a movement towards 
organized socialism began in 1880 on the return of some prominent 
members of the old commune from exile. A ommss was held 
at Havre under the leadership of J. Guesde and J. A. Fetroul; 
it adopted a " CMectivist ” programme, CoUeedvisme meaning 
state socialism. A minority under J. F. £. Brousse and J. F; A. 
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Toffrin broke away (in 1881) from the main body and stood out 
m municipal social^, decentrulizatioil an(}, later (1887), self- 
governing workshops aided by public money. Co-operative 
workshops are alr^y subsidized in France from the public 
funds, and favoured by preferences in pufilic works and other 
privileges, without striking results. The Broussistes are also 
called Possibilistes, as content with such socialism as is im¬ 
mediately practicable. They supported, for example, agrarian 
reform on the pre.sent basis of private property (Marseilles, 1892). 
After several unsuccessful negotiations, the amalgamation of 
the Collectivists, Possibilists and Blanquistes (extreme revolu¬ 
tionaries) was accomplished in 1899. But the body had not the 
cohesion of the Glerman party. Though the socialists in the 
Chamber acted more or less loyally together, they were not 
closely controlled by the organization outside. In consequence 
(like Mr John Bums in England in 1905-1906) those who accepted 
office usually came under a cloud. This happened to M. Millerand 
when he became minister of commerce in the Waldeck Rousseau 
government of 1899, and in a less degree to M. Jaur6s when he 
became vice-president of the Chamber. M. Millerand was, 
indeed, expelled from the party, and at the socialist congress of 
Amsterdam (August 1904) a strongly worded resolution con¬ 
demned any participation by socialists in bourgeois (middle- 
class) government. The vote was not unanimous, and the 
resolution itself was attributed to the German Bebel. An attempt 
was made in Paris (April 1905) to bind the various parties of 
French socialists more closely together by forming a new “ Social¬ 
ist party, the French Section of the International Labour Union.’’ 
It laid down stringent rules for the guidance of socialist deputies. 
In comparison with the steady united action of the Germans, 
the proceedings of the French socialists, perhaps from their 
greater political liberty, seems a wayward guerilla warfare. The 
French .state is not on principle averse from intervention. It has 
been always mure ready than in England to interfere with 
competitive trade and to take the initiative on itself. It controls 
the Bank of France, owns most of the railways, and directs 
secondary as well as primary education. After the disputes at 
Carmaux (in 1892) it proposed to take over tlie mines. There 
is no general poor law ; but old-age pensions have been voted, 
and workmen’s compensation is as old as 1888. State socialism 
might have gone farther if French bureaucracy had not proved 
less efficient than German. 

Though there are socialistic French professors there can hardly 
be said to be a body of academic socialists in France. The 
strongest economic writing is still that of theorthodoxeconomists, 
P. E. Levasseur, P. P. Leroy-Beaulieu, 'Fves Guyot. Even 
Professor Charles Gide, though reformer, is not socialist. Of 
the two party periodicals La Revue socialiste is moderate, he 
Mauvement socialiste hardly so. The-latter is in many ways 
more akin to anarchism ^an state socialism. Socialism has 
its allies in the sporadic Christian socialism of the Churches, both 
Catholic and Protestant, and in the solidarists who would trans¬ 
form the existing system of employment without abolishing 
private jMrojjerty. llie school of Le Play, though devoted to 
social reform, can hardly be called an ally of socialism. 

JVrtAerlafidlr.—Socialism has found a kindlier soil in Belgium 
and Holland, and these countries have been the favourite 
meetiiy(-place in recent years of congresses of all denominations 
of socialists. In Belgium the Plemish social democratic party 
led by de Paepe unit^ in 1&79 with the Brabantine or Walloon. 
They organized trade unions. They helped the liberals in 1893 
to proouFft the extension of the suffrage. In 1907 they had 
thi^ it^eesentatives in parliament. The flourishing co-operative 
societies, Vooruit (Forwards) in Ghent and Maison iu people 
of the Brussels bakers, were the work of their members. Its 
success in co-operation is almost the distinctive feature of 
Belgian socialism. Socialists helped to procure the adoption by 
Bel^um of a systnn <oi old-age pensions for the poor in 1900, 
and of the cheap trains which do so much for the workmen in 
town and coUnt^. iln Holland, which is not a crowded manu- 
facturingcountry'but even now largely agrictdtutal and pastoral, 
the lociiwts an lest ftenidaUe, if &at be the right word. They 


came into line with the German socialists in 1889. Social reform 
proceeds writh or without their aid. There has been a factory 
act since 1889 and an act for workmen’s insurance against 
accidents since 1900. Municipal socialism has made progress. 
The great railway strike of 1903 aroused public interest in the 
condition of the workman, but the legislation that followed was 
rather regulative than socialistic. 

Switzerland. —Switzerland, for generations a refuge to exiles, 
shows them hospitality without sharing their views. There is 
little legislation of a socialistic nature ; socialists are to be found 
here and tliere, especially in the German cantons. 

Scandinavia. —Scandinavia stands less apart from European 
movements tlian formerly, but industrial legislation is rather 
regulative than socialistic. Hjalmar Branting, one of the most 
prominent socialists, was in 1908 a member of the Swedish parlia¬ 
ment. Ihe trade unions of Denmark arc largely socialistic, but 
Denmark is no nearer complete conversion than England. 

Italy, Spain. —^Socialism might be thoughi to find a better soil 
in Itsdy and Spain. Italy has been described as “ all prole¬ 
tariat.” But a great deptli of poverty fits a people rather for 
the anarchism of violence than for socialism. The social demo¬ 
crats have made way, notwithstaiiding, and in 1895 returned 
fifteen members to parliament. Milan is still the capital of the 
movement. Laveleye had the idea that revolution was hopeless 
in Italy because Rome-was uninhabitable every summer. But 
social democracy in Germany, its own country, is not bound up 
with Berlin. Italy as a whole must make progress in social 
and political development before it can receive the new ideas 
and still more before it can grow beyond them. The burden of 
taxes leads to revolts of sheer despair, followed by repression 
which has extended to socialistic clubs (/asci dei lavoratori) and 
even workmen’s unions. State socialism in the form of state 
railways has not been very efficient. Factory legislation is 
behind that of other civilized countries, and is of very recent 
origin (1902). Old-age pensions were introduced in 1898, and 
accidents insurance on the German model in the same year. 
Municipal socialism, finding some trammels removed, had in 
the first decade of the 20th century begun to show itself in the 
large towns. In Spain there is a Sr^ialist Federation ; there are 
socialist newspapers; and there seems to be no doubt that the 
cause has gained ground, even as against anarchism. It may 
perhaps yet be a power in the legislature. It is mainly in Russia 
that anarchism has the field to itself. 

Russia. —In spite of the hopes excited by (he Duma, reformers 
in Russia have been strongly tempted to be anarchists, even of 
a violent type. Democracy had special difficulties in reaching 
legislative power. Partly for this reason, “ social democracy ” 
h^ had a subordinate place. The Russian socialists have, some 
of them, rebelled against the view once essential to socialistic 
orthodoxy: that Russia must pass through the stage of “ capital¬ 
ism ” before reaching the stage of. “ coBectivism.” Marx him¬ 
self (in 1877) conceded that 9 ie presets might be direct from 
the system of village communities to the ideal of social demo¬ 
cracy. Capitalism is already extending itself, and the con¬ 
sistency of the theory need not have hero broken. Even so, in 
the absence of democratic government, the prospects of socialism 
are doubtful. In Finland there were in 1908 eighty socialist 
members in a parliament of two hundred. The party might 
console itself by the thought that over the whole Rus.sian empire 
many more were socialists than could declare themselves so. 

Australia. —In contrast to nearly all the countries of “Old 
Europe,” the self-governing colonies of Greater Britain stand out 
as nothing if not democratic. Nowhere is democracy sturdier 
than in Au-stralia, the separate states of which have since 1900 
been federated as one commonwealth. But while it has a pro¬ 
tective tariff and makes no pretence of a laissez-faire policy, Hte 
central government is less socialistic ^Ishan the separate con¬ 
federated states. The progress even of these has been, as in 
England, rather m municipal than in state socialism. It is 
true that crown lands, mines and railways figure more hugely. 
But to find state socialism in its vigour we must pass to New 
Zealand. 
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New Zealand .—^Removed lioo m. from Australia, its nearest 
civilized neighbour, secured by English naval power and “ com¬ 
passed the inviolate sea,” New Zealand is better suited for 
the experiment of a closed socialistic state than perhaps any 
other countiy in the known world. It began its new career in 
1880-1890, too late for perfect success but not too late to secure 
a large measure of public ownership of what elsewhere becomes 
private property. It owns not only the railways but two-thirds 
of the whole lemd, letting it on long leases. It sets a limit to 
large estates. It levies a progress! v'e income tax and land tax. 
It has a labour department, strict factory acts and a law of 
compulsory arbitration in labour disputes (1895). There are 
old-age pensions (189S), government insurance of Me (1871) 
and against fire (1905). Women have the suffrage, and partly 
in consequence the restriction of the liquor traffic is severe. 
There is a protective tariff, and oriental labour is excluded. The 
success of the experiment is not yet beyond doubt; compulsory 
arbitration, for example, did not work with perfect smootoess, 
and was amended in 1908. But there has been no disastw. 
The decline of the birth-rate has been greater than in Britain. 
It is fair to add that the experiment is probably on too small 
a scale to show what might happen in l^er countries. New 
Zealand has only roo,ooo sq. m. of territory and about one 
nullion of inlmbitants, mainly rural and of pideed quality. Ihe 
conditions of combined isolation and security are not easily 
obtained ebewhere. The action of the state has been in the 
great majority of instances rather r^ulative than construc¬ 
tive. 

Canada. —This last feature is still more marked on the gr«at 
North American continent. The Bomimon of Canada, from its 
foundation by confederation in 1867, has given it; land away too 
freely. The Dominion, indeed, has only had the land of new 
territories to dispose of; the original states are the owners of 
their own unsettled lands. The Dominion government owns the 
Intercolonial railway but contents itself with subsidies to tlte 
rest, over whicn it has a very imperfect control (by its Railways 
Commission). It levies royalties on Yukon gold, carries out 
public works, especially affecting the means of transport between 
province and province; and in rfieory whatever functions ^ 
not specially reserved to the provinces fall to the Dominion 
government. The provincial governments, however, show the 
greater activity. Ontario owns mines and railr^s. Nova 
Scotia coal and iron fields. “ The operation of public utilities ” 
by the municipalities is encouragtil. Over Canada with the 
rise of large towns there has been an advance of municipal 
socialism, not only in^the largest, liae Toronto, but in the newer 
and smaller, sudr as Port Arthur on Lake Superior, where half 
the local expenditure is pad by public works. Municipal 
socialism is still in advance of state sociahsm. Yet the Dominion 
has a democratic franchise, paid members, a labour department 
and free education. The demoaatic basis is not lad^; but 
the nature of the country b not such as b) make it likdy that 
Canada will ImwI the way in socialistic experiments The 
protective tariff, by developing groups of manufacturing in¬ 
dustries before th«r time, introduced mto toada some of file 
troublesome features of urban civilization in older countries. 
Accordingly trade unions became better organized. Trusts (like 
that of tne grocers, 1908) began to show thernselves. _ But 
socialistic propaganda was nuiinly confined to the mining 
districts, eroewly in the far west. 

Untied States .—^The ^reat, American rqmblic would seem a 
better fidd for socialist experimait, having more men, more 
states and ample politiral liberty. But state socialism, in the 
strict sense of ttie action or the central supreme authorily, is 
limited by the Federal constitution, and any functions unassigned 
to the conttil authori^ by the constitution fall to the separate 

states. The separate states have rart^ gone farther in a sodal- 

isrio direction than England itself. Tn the way of restriction 
and regulation they have often done more (see Bryce, Amer. 
Commonwealth, part v., (hap. 95). From 1876 the s^ate 
statee have had an adnntted right to control undertaldngs bavmg 
the nature of monopolies. The railways are in private hands; 
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and it was not till 1887 ty the Interstate and Commerce Act 
(followed in 18S8 the Railway and Canals Act) that the 
federal power secured control over the means of transport 
nmning beyond one state into another. In the same way the 
Anti-Itest Law of x8^o gave centred over the great combinatiens 
for “ for^talling and engrossing ” the simply of tatidei of 
necessity or wide use. Socialists have reg^ded trusts as the 
stepping-stones to State socialism; but ^ American people 
would seem to prefer to see government controlling the trusts 
rather than itsdf displacing them. 

Trade unionism has made better progress under the Federation 
of Labour than in the more ambitious Kiughts of Labour (1878). 
Like their English counterparts, the sodeties in the tJnited 
States indude numbers of socialists, and perhap even more 
followers of Henry George in advocacy of the nationalization of 
the land and the “ single tax.” The death of Henry George 
(i8p7) has not ended his influence. On the other bond, the 
socialists without compromise have had a_“ Socialistic Labour 
Party ” since 1877. Bellamy’s socialistic Utopia, Looking 
Backward (1888), caused nearly as great a sensation as Henry 
George’s Progress and Poverty (1879). It led to the movement 
called “ Nationalism,” the scope of which was the nationalizing 
rl the means of production generally. Of a less literary sort wm 
the influence of “ Populism ” and toe people’s party (formed in 
1889). Mixed up with toe politics of W. J. Bryan in 1896, it 
lost a little of its uncompromising socialistic flavour. " 

General Criticisms.—li toe id^ of state socialism be viewed 
in an equally critical spirit, many of the objections brought 
by toe moderate anarctots are seen to have their weight. A 
strong central government to which all power was given over 
all toe chief industries in toe country would, th^ say, be contrary 
to liberDr. Our leaders would be too likely to become again our 
masters. Supervision would become/k^ome. Great powers 
would be a temptation to abuse of power. A democra<y with 
a strong central government would need tp leave much to its 
chosen guardians, and to retain toe same men m toe poaitiem 
of guardians till toey fully learned the difficult business of thek 
office; but this in toe end means either what we have now, 
a government by elected leaders, who, once elected, consult 
our wishes only on rare occasions,—or a govenunent by per¬ 
manent oificnals, which means liberty to ^0 on in toe old ways 
but great feai and jealousy of new ways, in fact, order without 
progress, no liberty of cffiange. 

This criticism becomes rather stronger than weaker if we press 
toe doctrine of the supremacy of the working-classes, a doctrine 
that figures largely with some socialists. We ate told that having 
been nothing, toe working-dasses will be everything; having so 
long been toe ruled, they will be the rulers; to^ have produced 
for all toe rest, the product will now be todrs instead of another’s. 

doctrine is not essential to socialism; it is indeed hardly 
consistent therewith. It would not be fmr to press it, for no 
men Imow better than the scientific sodalists that under modem 
conditions it is in most cases quite impossible to say what is 
toe product of one man's labour. Articles are not made at one 
stre^ by one individuaL The contributions of the various 
hands and mmds concerned from first to last in the .produtkion 
of a pocket-knife or a pak of trousers would travel over our stage 
like Banquo’s ghostly descendants in a line that seemed to have 
no ending. Wtoit the socialists demand, when toey are not 
declaiming to uncritical sympathizers, is not that a man should 
have what he nuikes but that what is made by great capitals 
or on great estates should be so distributed that it is not engrossed 
by individuals, but satisfies the wante of as many as possible. 
There is no superior enlightenment in toe ordinary unskilled 
or even skilled numual labourer to fit,him above others, for 
supreme power. According to socialists and anarchists and 
indeed all of us who are not incurable optimists, the. hungry 
generatbns have trodden the working man down, too jinwh to 
make ham instantly or even speedily fit to do toe wor^oli govern¬ 
ment himsdf. He is of like passions with owwLves. He will 
be perfectly (^ralified in protxss of tone to toamisitoch respnns- 
fifie work. But at present he needs tainingt . . 
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The anarchists for their part do not desire the concenft^tion 
of industry and the rule of it from the cetitre^by anybody;, working 
man or not—and they think the social democrats quite wrong 
in believing the concentration inevitable. They point to the 
fact that at the present moment there i!s a partial revival of 
domestic industries, assisted by ^ and electridty. These are 
the small industries of people with small means; they make 
a less imposing figure before the public than the great trusts, 
such as the Steel Trust, and the Shipping Trust. The sums 
involved are so immense that it might seem impossible for 
competitors to cope with the trusts; therefore, it is thought, 
the trusts will soon rule alone, and, lest they should rule ill, the 
state should take their place. A great combination approaches 
monopoly, and a far-reaching, wide-stretching monopoly (say 
of the carrying trade) might mean a public danger. Should 
we listen to our friends the socialists and avert the danger by 
making tiie state the monopolist ? 

There seems no proof of the necessity of this extreme step. 
Where there is political danger the old-fashioned method of 
regulation and control by the state seems quite equal to the 
occasion. As yet the trusts are on their trial and their success 
is not certain, still less their abuse of the success when it comes. 
Their monopoly is not an absolute monopoly; and they have a 
wholesome consciousness of the possibility of compeutors. A 
government trust would have none such. In some instances 
there would be the further difficulty that to prevent political 
friction it would need to be a trust of several nations—an idea 
difficult to realize on such a scale and in such matters. 

The English mind does not turn readily to state trustsbut 
it finds no difficulty in municipal and local trusts. Private 
local monopolies, like those of the water companies in London, 
were as troublesome to the locality as any universal monopoly 
of the article could be; and the remedy which even London 
must find for the troubles will be the municipal trust. There 
are few instances in England of successful appropriation by the 
state of a business formerly competitive; railways are still 
only regulated. But there are so many examples of successful 
appropriation by the local authorities that the future absorption 
by them or the central authority of Imbitually unruly companies 
which have contrived in any way to abuse their monopoly may 
be deemed almost certain. The great demand of the scientific 
socialists is thus likely in England at least to break up into 
smaller separate demands that will obtam their answer separately 
ly patient political action. 

Socialism is making progress, but not to any great extent 
state socialism. New Zealand itself, where it has perhaps done 
most and best, is not a proof to the contrary, the province of 
Ontario in Qm^a having twice the area and population._ Rather 
is it true that the state is more decidedly regulative. The 
ultimate result, to judge by the old countries, may be tha.t each 
nation will include a community of groups more or less socialistic 
in organization, but will not itself be a socialistic state. The 
socialistic experiment is more likely to be tried by provinces 
than by states, by districts than by provinces, by towns than by 
districts. They all get thw compulsory powers, as delegated 
to them, from the central authority; but the central authority 
itself has shown little power of originative action, and it lacks 
the minute knowledge of the pMple on the spot. The one or 
two great industries .and businesses (railways, post office, 
tdegmphs, forests, ceisus, coinage, in some countries) that 
haveWmed the chief public works that nr. everybody’s busmess 
and nobody’s business, wiB probably remain a sta.'' concern; 
but the limits to the state’s activity m reg^eUon ^n 
arrive. On the other hand, there is no visible assignable limit 
to municipal or local socialism, as long as the state’s parliament 
leaves it a free course. If the localities choose to make social 
experiments there seems no rule of general ^licy to prevent them, 
if we put a«de ^eriences of financial Mure or of the tendency 
to corruption. Tne great fear conjured up by the vision of 
«nri*ti'«m has been the fear of a new despotism. The despotisms 
of some hundreds local bodies are ukely to checkmate one 
another, or at least ahwtys fikely by their varieties of pattern 


to provide a means of escape for individuals unhappy undo* the 
rule of any one of them. 

Anarchism, when at all rational, resolves the state into its 
component munidpaiities and small groups. The question which 
carries us beyond anarchism is how such groups can last and be 
secure without a central state. They could only be so on the 
assumption of a change in human nature of which there is no 
sign. It seems not improbable that in the far future the strong 
central government will be so democratic and at the same time 
so wise with the wisdom of a great representative council that 
all that is sound in the contentions and aspirations of anarchists 
and sodalists will be secured by it. Before such a future arrives, 
we can best prepare for it by seeing to it whether in a new 
country or an old that our representative system represents us 
at our best. Our small coundk and our great councils will not 
of tliemselves become cleaner for having larger powers. If 
they are not clean tliey are a public danger. If tliey arc clean, 
the coming sodalism, whatever be its precise complexion, need 
have no terrors. It too will represent tlie people at their best. 

Bibliography. —For the writings of Owen, Marx, &c., see under 
their names. For the general history see John Rae's Contemporary 
Socialism. For German socialism more particularly W. H. Dawson s 
German Socialism and Ferdinand LassaUe. See also Karl Marx and 
the Close of his System, hy Biihra Bawerk (translated by Mrs J. M. 
Macdonald, 189H), l)er Verein fUr Socialpolitik und seine Wirh- 
samkeit auf dem Oebiete der gewerblichen Arbeiterfrage , by Dr E. 
Conrad (igoO). For English recent developments, J. Rrimray 
Macdonald's Socialism and Society, and S. Ball's Progress of Socialism 
in England ; also articles in The Times (London) during January 
1909, For Australia and New Zealand, W. I’. Reeves’s .State Experi¬ 
ments in Australia and New Zealand (190*). For the United States 
T. G. Brooks’s Social Unrest {1903). For municipal socialism see 
Major Darwin's Municipal 1 rode (1903), and Dr F. C. Howe’s 
Municipal Ownership in Great Britain (Bulletin of U.S. Bureau of 
Labour]; also Municipal and Private Operation of Public Utilities 
(Report of National Civic Federation, New York, 1907) and Munici¬ 
pal Corporations (Reproductive Undertakings) (Return to House of 
Commons, 1902), 141 pages of statistics. On the nationalizing of 
railways see debate in House of Commons nth February 1908; 
also the article Railways; Economics. For Italy, Bolton King's 
“ReoentSocial Legislation in ltaly,"£«<i«o»!ti:7o«r«(J (1903); and for 
France, J. L. J aurda' Ilistoire du socialisme, and Ch. Gide's ‘ ‘ Economic 
Literature in France," Economic Journal (1907)- (J- B.) 

SOCIAL SETTLEMENTS, associations of men and women of 
the educated classes who take up residence in the poorer 
quarters of great cities for the purpose of bringing cul¬ 
ture, knowledge, harmless recreation, and especially ptysonal 
influence to bmr upon the poor in order to better and brighten 
their lives. Practically, the watchword of such settlements 
is personal service. To Arnold Toynbee {q.v.) may be given 
the credit of leading the way in t^ direction, and the Hall 
which Canon Barnett established (in 1885) to his memory 
in the east end of London was the first material embodiment 
of the movement Since then many settlements of the same 
or similar nature have sprung up in Great Britain auid America, 
some too on the continent of Europe and some in India and 

apan. The sympathies of young men at the universities have 

een enlisted towards the movement, and an Oxford house, 
a Cambridge house, and other university missions have been 
founded in London. There are also manj; in connexion with 
various religious bodies. 'The practical spirit is shown in the 
formation of gilds, camps and institutes. Lads and girls, and 
evai children, are gathered together; efforts being made to 
organize for them not only educational and religious opportuni¬ 
ties, but harmless recreation, while the dwellers in the settlements 
share in the games and identify themselves most sympathetically 
with all the recreations. Many of the resident take also a 
considerable share in the work of local administration. Women’s 
settlements probably we more general in the United States 
than in Great Britain; but in both countries thty carry out 
a great variety of useful work, providii^ medical mission 
dispensaries, district nurses, workrooms for needle-women, 
hospitals for women and children, &c. 

See W. Reason, University and Social Settlements (11898); S. Coit, 
Neigfdtourhood Guilds (1892); G. Montgomery, Bibliography of 
CoUege, Socittt, University and Church SetilemeiUs (Boston, igoo). 



SOCIETIES, LEARNED 309 


SOCIETIES, LEARNED. Under Academies will be found a 
general account of the principal bodies of which that word forms 
part of the titles, usu^ly denoting some kind of state support 
or patronage. But that account eiSdudes a number of important 
scientific, archaeological and literary societies, chiefly founded 
and carried on by private collective effort Most of the insti¬ 
tutions hereinafter mentioned are still flourishing. Fine art 
societies are not included. 

In thdr modem form learned and literary societies have 
their origin in the Italian academies of the Renaissance: 
private scientific societies arose chiefly durii^ the 19th century, 
being due to the necessity of increased organization of knowledge 
and the desire among scholars for a common ground to meet, com¬ 
pare results, and collect facts for future generalization. These 
bodies rapidly tend to increase in number and to become more 
and more specialized, and it has been necessary to systematize 
and co-ordinate their scattered work. Many efforts have been 
made from time to time to tabulate and analyse tlie literature 
published in thdr proceedings, as, for instance, in the Repertorium 
of Keuss (1801-1821) and the Catalogue of Scientific Papers 
of the Royal Sodety (1867-1902) for physics and natural science, 
with its subject indexes and the mdexes of Walther (1845) 
and Koner (1852-1856) for German historical societies. A more 
recent example may be found in G. L. Gomme’s Index of Archaeo¬ 
logical Papers (1907). A further development of the work done 
by sodeties was made in 1822, when, chiefly owing to Humboldt, 
the GeseUschaft deutscher Naturjorscher uni Arzte first met at 
Leipzig. This inauguration of the system of national congresses 
was followed in 1831 by the British Association for the Advance¬ 
ment of Science, wliich has served as the model for similar sodeties 
in France, America, Italy, Austolia and South .^ca. The 
merit of introducing the idea of migratory congresses into France 
is due to the distinguished archaeologist, M. Ardsse de Caumont 
(1802-1873), established tlie Association Normande, which 
from 1845 held a reunion in one or other of the_ towns of the 
province for the discussion of matters relating to history, archae¬ 
ology, sdence and agriculture, with local exhibitions. From the 
same initiation came the Congris Archiologique de France (1834), 
which was organized by the Socilti Franfaise pour la Conserva¬ 
tion des Monuments Historiques, the Congres Scientifique, which 
held its first meeting at Caen in 1833 (directed by the Institut 
des Provinces), and the Congris des Sociitis Savantes des Dipc^te- 
ments, which for many years after 1850 held its annual sittings 
at Paris. The idea received the sanction of the French govern¬ 
ment in 1861, when a Congres des Societis Savantes was &st 
convok^ at the Sorbonne by the minister of public mstruction, 
who had in 1846 produced an Annuaire des Sociitis Savantes. 
In It^y Charles Bonaparte, prince of Canino, started an ^ocia- 
tion with like objects, which held its first meeting at Pisa m 1839. 
Russia has had an itinerant gathering of naturalists since 1867. 
International meetings are a natural growth from national 
/v,ngri.«ewi. Two remarkable examples of these cosmopolitan 
sodeties are the Congris Jntertudioncd i’Archeologie et d’Anthro¬ 
pologic Prihisloriques, founded at Spezzia in 1865, and the 
Congris International des OrientalisUs (1873). 


I. Scizncit OBNBKAU.Y 

TTmitbd Kingdom. —Kist In antiquity and dignity among EiwUsh 
societies comes the Rovai, Socibty (?.«.) of London wMch dates 
from 1660 In 1683 William Molyneux, the author of The Case of 
Ireland Stated, exerted himaeU to form a society in DuMn after 
the pattern of that of London. In consequence of his eflorts and 
labours the DiAUn PMlosophicat Society was established m Janmiy 
1684 with Sir William Petty as first president. The members 
subsequently acquired a botanic garden, a laboratonr Md a museum, 
andrfaced themselves in commumcation with the Royal Society 
of London. Their meetings after 1686 were few and irregular, and 
e ffm. to an end at the commencement of hostihtles between Iai^ 
II. and WilHam HI. The society was reorganized m 1893 at Trinity 
College. Dublin, where meetings took place dur^ “yeml 
On 25th June 1731, chiefly owing to the exerbons of Dr B. M. 
Madden, the D«Wi« Society for Improving Hvsban^y, Manufactures, 
and other Usefut Arts came into existence. In Tanuary 1737 ^y 
Smmenced to publish the Dublin Society's Weehty Obstn^s 
and in 1746 the society was placed on the civil estabhslunmt, 
with an allowance of /500 a year from the government. A 
of incorporation was granM in 1750, and seven years later the 


Royal* Dublin Society for the first time owned a house of \tB own, 
and in the following year began the drawing school, which subse¬ 
quently did BO much fot UA art. Between 1761 and 1767 govern¬ 
ment grants to the amount of ,^42,000 for promoting national 
reculture and manufactures were distributed by the society, which 
cmims to be the oldest scientific body in the United Kingdom after 
the Royal Society of London. It has published Transactions (1799. 
&C.) ; and its Proceedings (1764-1775: 1848, &c4 and Journal 
(1856-1876. &c.) are still issued. The Dublin Univ. Phil. Soc. issues 
Proceedings. For the Royal Irish Academy, see Academies. 

^ The Royal Physical Society of Edinburgh was instituted in 1771, 
and incorporated in 1788; it is exclusively devoted to natural history 
and the physical sciences. With it have been merged many other 
societies, such as the Chirurgo-Medical in 1796, tbe American 
Physical in 1796, the Hibernian Medical in 1799, the Chemical in 
1803, the Natural History in 1812 (which brought in Brougham and 
Mackintosh) and the Didactic in 1813. It issues Transactions and 
Proceedings (1858, &c.). From the Philosophical Society of Edinburgh 
(1731) was developed the Roycd Society of Edinburgh, whose charter 
is dated 29th March 1783. It was to comprise a physical and a 
literary clius; among the members of the latter were Robertson, 
Hume, Burke and Reid, and among those of the former Hutton, 
Black. Playfair, Dugald Stewart and W'utt. The literary division 
has bron much less productive than the other. A second charter was 
obtained in i8it. The society bos published Transactions {gto, 
1788, &c.) and Proceedings (8vo, 1832, etc.). The Royal Scottish Soc. 
of Arts (1821) publishes Transactions. 

The Linnean Society for the promotion of zoology and botany 
was founded in 1788 by Dr (afterwards Sir) J. E. Smith, in order 
to supplement the work ot the Royal Society, and obtained a royal 
charter in 1802. The herbarium and collections of Linnaeus, with 
the founder's additions, were purchased after his death. It removed 
from Sir Joseph Banks's old house in Soho Square to Burlington 
House (London) in 1837, and assumed the apartments it now 
occupies in 1873. It has published Proceedings (1849, &c.). The 
Journal (8vo, 1856, &c.) and the Transactions (ato. 1791, &c.) are 
divided into zoological and’botanical sections. The Soci^ for the 
Encouragement of Arts, Commerce and Manufactures took its origin 
in 1753 from an academy established in the Strand by the landscape 
painter William Shipley. Attention was paid to the application 
of science to practicsu purposes, a subject passed over by the Royal 
Society. Exhibitions of pictures by native artists were held, and 
the first exhibition of the Royal Academy took pl^ in its rooms. 
A fresh start in a new career was made by the Society of Arte (since 
1909 known as the Royal Society of Arts) in 1847, when it obtair^ a 
charter and the presidency of the Prince Consort. The International 
Exhibition of 1851 sprang from the smaller exhibitions previously 
held in its rooms. The East Indian section dates from 1869, the 
foreign and colonial and the chemical sections from 1874. Its 
organs have been Transactions (1783-1849) and the Journal (1853, 
&c.). Sir Joseph Banks, Count Rumford and other fellows of the 
Royal Society started the Royal Institution in 1799, w^ a site was 
purchased in Albemarle Street for " an estabhshment in London for 
diffusing the knowledge of useful mechanical improvements," to 
" teach the application of science to the useful purposes of life." 
The institution was incorporated in the following year. One of the 
most important epochs in the history of chemist^ must be dated 
from the establishment of the laboratory where Davy and Faraday 
pursued their investigations. Belonging to the institution axe 
foundations for professorships in natural philosophy, chemistry and 
physiology. Courses of lectures on special subjects are given as well 
as discourses (once a week) of a more general and literary character. 
Its Journal has been issued since 1002. The London Inshtulion 
was estabUshed on a similar basis in 1805 and incorporated in 1^7- 
The building in Finsbury Circus was erected ip 1819. The British 
Association for the Atb/ancement of Science was instituted at York 
on 27th September 1831 in imitation of the itinerant scientific 
parliament held in Germany since 1822 (already referred to), and 
arose from a proposal^ Sir I). Brewster. A meeting is held annually 
at some place in the British empire chosen at a previous meeting. 
The object of the association is to promote science, to direct general 
attention to scientific matters, and to facilitate intercourse tetween 
scientific workers. Abstracts of the proceedings and reports of 
committees are publisbed in the annual Report (1833, &c.). The 
Historical Society of Science (1B41) printed a couple of volumas; 
and the Ray Society (1844), instituted for the printing of o^inal anil 
scarce old works in zoolo^ and botany, atiii flourianes. The Royal 
Colonial Institute was founded in 1868 and inemporated iii 1882. 
It provides a place ot meeting for gentlemen ooiuiected with the 
colonies and BritiA India, undertalm investigations into subjects 
relating to the British empire, has established a museum and library, 
and gives lectures in its new building in Nortbumberland Avenue 
(London). It has pubUsbed Proceedingt since 1870, The Victoria 
Institute, or Philosophical Society of Great Britain, y/ts fousxled in 
1865 to form a connecting bond between men of science and others 
engaged in investigating important questions of pbilOMqihy arid 
sdenoe, more especially those bearing upon the truths reveued in 
Holy ^ripture. Its orean is the Journal (1867, Ae.). The Royal 
Asiatic Society and the East India Association (1866) publish Jo ur na ls . 
The African Society meets at tire Imperial luMhute mad puMishes a 
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Journal. The Stiborm Sot. (1885) Momotee nature study and 
hmes a Mag. The foundation in 1821 cn t^e Society for the Encourage¬ 
ment of the Useful Arts in Scotland, now usually known as the Ro^ 
Scottish Society of Arts, for the promotion d the useiul aits and sncb 
branches of edouce as bear upon them, was doe to Sir D. Brewster, 
Sir I. Mackintosh and others; it was incorperated in 1841, and has 
published Transactions since ■^t year. 

The leading provincial sociebes of Great Britain of a general 
character are as follows:—-Aberdeen, Nat. Hist. Soc. (1863), Trams.-, 
Phil. Soc. (1840). Alloa, Sac. of Nat. Hist, and Arch. (1W3), Proc. 
(i8fr5, £c.). Banff, Banffshirt Field Club and Sc. Soc. (1880), Proc. 
mth, Nat. Hist, and Antio. Field Club U866), Proc. (1867, &c.); 
Roy. Lit. and Sc. Inst. (1B23), Proc .; Bath Lit. and Phu. Assn. 
Bedford, Bedfordshire Nat. Hist. Soc. (1875), Trans. Belfast, Nat. 
Hist, and Phil. Soc. (i8ai), Proc. (1853, &c.), museum; Naturalists' 
Field Club (1863), Aoc. (1875, &c.). Berwickshire Naturalists' Club 
(1831), Proc. (1834, &c.). Burkeimead, LU. and Sc. Soc, (1857). 
Birmingham, Nat. Hist, and Phil. Soc. (1858), Trans .; Birmingham 
and Midland Institute Sc. Soc. (1S70), Trans, ot aichaeolo^cal section 
(1871, dec .); Phil. Soc. (187^ has a fund for momotion of original 
research, Proc.; Midland Union of Nat. Hist. Societies (1877), 
Midland Naturalist. Bolton, JM, and Phil. Soc. (1871). Bradfora, 
i’Ail. .Soc. (t865); Bradford Scientific Assn.(l8j5), Journal. Brighton, 
Brighton and Hove Nat. Hist, and Phil. Soc. (1855), JVoe. Bristol, 
Naturalists' Soc. (1863), Proc. (x866, &c.). Burnley, Lit. and Sc. Club 
(1873), Trans. Burton-on-Trent, Nat. Hist, and Arch. Soc. (1876), 
Trans. Cambridge, Phil. Soc. (xSig; incorporated x833), for the 
promotion of ^losophy and natural science, owns museum and 
nbnuy, Proc. (1843, &c.), Trans. (xSax, &c.). Cardifi, Naturalists' 
Sac. (1867), Trans. Chester, Soc. of Nat. Sc., Lit. and Arts (187X). 
Cork Royal Inst. (1807), library ; Cuaiarian and Arch. Sac. (1836). 
Cornwall Royal Inst., at Truro (x8x8), devoted to natural philoKipby, 
natural history, and antiquities, Jottrnal (1864, &C.) ; Royal Cornwall 
Polytechnic Soc., at Falmouth (xSss; founded by the daughters of 
R, W. Fox and others), for the encouragement of science and the 
fine and industrial arts, Trans. (X835, dt^). Cumberland Assoc, for 
fAe Advancement of Lit. and Sc. (1876), pror^ed a means of union for 
the local societies of Cumberland snd Westmorland, Trans. Derby¬ 
shire Arch, and Nat. Hist. Soc. (X878), Journal. Derry Nat. Hist, and 
Phil. Soc. (t87o), Dauonshire Assoc, for fha Advancement of Sc. 
(1863}. Dorset Nat. Hist, and Aniia. Field Club (X875), Proc. Dum- 
friesskirs and GaUoway Sc., Nat. HtH. and Aniig. Soc. (1876), Trans. 
Dundee, Naturalists' Soc. (1873). Eastbourne, Nat. Hist. Soc. (1867), 
Proc. (X869, &C.). East of Scotland Union of Naturalists' SocisHes 
(t884), TVotts. Ebbw Vale, lit. and Sc. Inst. (xSjoj. Elgin, Elgin 
and Morayshirs Lit. and Sc. Assoc. (X836). Esse* Field Club (1880), 
museums at Stratford and Chingford. Exeter, Naturalists' Club 
and Arch. Assoc. (1863). Glasgow, Roy. Phil. Soc. (xSos), Proc. 
(X844, Ac.) ; Nat. Hist. Soc. (X85X), Proc. (1868, Ac.) ; Soc. of Field 
Naturalists (187a), Trans. (x8^, Ac.) ; Anasrsonian Naturalists' Soc. 
Gloucester, Lit. and Sc. Atsoe. (X838). Greenock, Phil. Soc. (1861). 
Halifax, Phil, and Lit. Soc. (1830), museum and library. Herefora, 
Woolho^ Naturalists' Field Club, Hereford Pomona and Trans. (x8&6, 
Ac.). Hertfordshirs Net. Hist. Soc. and Field Club, formed in 1879 
from the Watford Nat, Hist, Soc. {X875), Trans. High Wycombe, 
Nat. Hist. Soc. (1863), Magasins (X866, Ac.). Hull, lit. emd Phil. 
Soc. (1823), Trans. Mat, Ac.). Inverness, Sc. Soc. and Field 
Club (1875). Isle of Il'igAi Pml. and Sc. Soc. (xSw). Kent (East) 
Nat. Hist. Sac. at Canterbury (X858), Trans. Leeds, Phil, and 
LB. Soc. (1830); Naturalists' Club (1870), Trans. I.mcester, Lit. 
and Phil. Soc. (X835), Trans. Lewes, Lewes and East Sussex Nat. 
Hist. Sac. (1S64). liveipool, LB. and Phil. Soc. (1812 ; united with 
Nat. Hist, Soc. in 1844), Proc. (1845, Ac.) ; Philomathic Soc, (1825), 
Trans.; Polytschnic Soc. (X838), Journal (X838, Ac.) ; Naturalists^ 
Fisld ChA (x86o). Manchester, Lit. and PhtL Sac. (X7S1), two 
sections, one physical and mathematical, the otiier for microscopy 
and natural history—the original statements respecting the atomic 
theory were given by Dalton in the Msmoirs (tyag, Aci), alaoiVuc.; 
FiM Naturalists' and Arch. Sac. (x86o}, Proc .; SHentifie Students’ 
Assoc. (1861). Montrose, Nat. Hist, ema AtBiq. Soc. (1836), mnseum. 
Newbuiy, District FiM CM> (1870), Trans. (X87X, Aic.). Newcastie- 
<m-Tyne, LB. emd Phil. Soc. <1793), Ubraiy; Northumberland, 
Durham and Newcastle Nat, Hist. Sac, (1839), a museum (opened in 
1884), Trans, Norfolk, Norfolh and Norwich Naturalists' Sac. (1869), 
Trans. '(X870, Ac.). Nottingham, LB. and Phil. Soc. (1864) ; Naturiu- 
iets' Sea. (1852), Trans. Orhney AnHg. and Nat. Hist. Soc. (1837), 
museusi.' Oxford, Askmolean Nat. Hist. Soe. <1838), Proc. ftodey, 
Phil. Institution (x8o8), free Ubca^ and museum ; Mr Coats pre- 
.sonted hU observatory in 1882. Peazance, Nat. Hist, and Antig. 
Soe. (r839), museum, t^oc. (1845, Ac.). Perth, LB. and Antig. Soe. 
I1784) ; Perthshire Soe. of Nat. Sc. (X867), Proc. (X869, Ac.), the 
Scottish Naturalist (1870, Ac.).- Bsterbead, Buchan FiM Club (X887), 
Trans. Hymoerth, Plymouth Inst, and Devon and Cornwall Nat. Hist. 
Soe, (x8x2), museum, art gallery and library. Preston Sc. Soc., 
affiliated witii Brittsh Assn. Sidunond^SicAnianif and North Riding 
Naturalists' FiM Club (1863), Trans. Ripon, Naturalists' Club ana 
Sc. Auoe. (i88a). Roehdgla LB. and Sc. Soc., Trans. Scarborough, 
PMt. and Arch. Soe. {tiyt), museum and libn^. Severn Vauey 
NeOuralistt' FiM Chib, at SBridgenorth (X863). Sheffield, LB. ana 
Phil. Soe-(sBaa); MutaumsAeeoe. (taSg^, Proc. and Joum. Shetland 


Ltf. and Sc. Soc. At Lerwick (1861). Shropshire and North Wales Nat. 
Hist, and Antig. Soc. (X83S), at Shrewsbuiy. Somersetshire Arch, and 
Nat. Hist. Soc., at Taunton (1849), Proc. (1851, Ac.). Southampton, 
Hartley Institution (founded under bequest of H. R. Hartiey in 1859, 
Incorporated x863), for the promotion of scientific, antiquarian and 
Oriental studies and the fine arts, owns a musemn and library. 
Staffordshire (North) FiM Club send Arch. Soc. (founded as a natural 
history society in 1865 ; enlarged X877), meets at Stone, Trans. 
Stirlmg, Nat. Hist, and Arch. Soc. (1878), Trans. Stodroort, Soc. of 
Naturalists (1884), Trans. Suffolk Inst, of Arch, and Nat. Hist., at 
Bury St Edmunds (X848), Proc. (XS48, Ac.), The East Anglian (X859, 
Ac.). Swansea, Royal Institution of South Wales, (founded 1835; 
incorporated 1883), with a museum and library, promotes natu^ 
history and applied science, literature and fine arts, local history and 
antiquities. Tamworth, Nat. Hist., Geohg. emd Antig. Soc. (1871). 
Teign Naturalists' FiM Club (1858). Torquay, Nat. Hist. Soc. (1844), 
museum and library. Twssdside and Kelso Physical and Antig. Soc. 
(1834). Warrington, LB. and PhU. Soc. (founded in 1870 upon 
the Afier. SocJ. Warwickshire Nat. Hist, and Arch. Soc. (1836); 
Warwickshire Field Club (1834). Whitby, LB. and Phit. Soc. (1823). 
Whitehaven Sc. Assn., JowrruU. Wiltshire Arch, and Nat. Hist. Soc., 
at Devizes (1853), Wiltshire Magaeine {X853, Ac.). Windsor, 
Windsor and Eton Sc. Soc,, Trans. Witney, Nat. Hist, and LB. Soc. 
(1858). Yorkshire Phil, Soe. (1822), the museum in the grounds of 
St Mary's Abbey, York, contains a remarkable collection of Roman 
remains; NaturMists' Union of the natural history and scientific 
societies of the county (founded in x86x as the West Riding Consoli¬ 
dated Naturalists' Soc., reorganized in 1876), publishes the NMuralist 
(1876, Ac.), Trans. 

Apstraua and Nbw Zbaland ; Addaide, Phit. Soc., Trans. (x86;, 
Ac.); South Austialiem Inst. (tBr/e>),'Bi]rtiy -, Roy.Soe.ofS, Australia 
(1853), Trans., Proc., Reports, AwMaad, Auckland Inst. Brisbane, 
Queensland PML Soc, (x86o),now the Soy. Soc. of Queensland (1884), 
Tvoc. Christchurch, Phil. Inst. Hobsrt Town, Roy. Soc. of Tas¬ 
mania, P^ers and Proc, (1843, Ac.). Mdbouine, Roy. Soc. of 
Victoria, Trans, and Proc. (1834, Ac.); Nat. HisL Sot ,; Zool. and 
Acetim. Soc., Proc. (1S72, Ac.). Sycuiey, Roy, Soc. of N.S. Wales 
(1821), Proc. (1887, Ac.); Linnean Soe. of N 3 . Wales (1874), Proc. 
(1875, Ac.); Phil. Soc., Trans. (1862. Ac.); Australasian Assoc, for 
Advancement of Sc., Reports of Annual Meetings (held at different 
place each year) 1x888, ac.). Wellington, New Zedand Inst., Trans, 
and Proc. (1868, Ac.). 

Cakada : Ha lifax , Nova Scotian Inst, of Sc., Proc. and Trans. (1862, 
Ac.). Montreal,Naf.Hisf. Soc. of Montreal (1827), Canadian Ilec.ofSe. 
Ottawa, Roy. Soc. of Canada, Trans. (3 ser.) (1882, Ac.); LB. and Sc, 
Soc. (1870), Trans. (1897, Ac.). St John, Nat. Hist. Soe. of N. Bruns, 
(1862), Bulletins (26 vote.). Toronto, Canadian Inst. (1849), Trans. 
and Proc. (1832, Ac.); Roy. Conadiaii Acad, of Arts (x88o). Winni¬ 
peg, HiB. and Sv. Soc, 

Sooth Africa: Cape Town, SouA Afr. PkO, Soe., Trems, (X878, 
Ac.). 

WBST Indies : Kingston, Roy. Soe. of Arts of Jamaica, Trans. 
(1^4, Ac.); Port of S^n, Sc. Assoc, of Trinidad, Proc. (1866, Ac.). 

India, Ac. : Calcutta, Asiatic Soc. of Bengal (1784), Journal 
(1832, Ac.; 1865, Ac.), Bibl. Indica (1848, AcO, Mem. (X905, Ac.). 
Singapore, Roy, Asiatic Soc. (Straits Sr.), Journal (x88o, Ac.). 
Sh^bai, Rm. Asiatic Soe. (N. China Sr.), Journal (1837, Ac.). 
Cairo, Inst. Egyptien (1859). Mauiitius, Roy. Sac. of Arts and Sc., 
Proc. (1846, Ac.) and Trans. (1848, Ac.). 

United States. —The Smithsonian Institution Ig.v,), the most 
important scientific body in America, is dotlt with in a ^arate 
ar&le. The first sdentmc society in the United States originated 
from a Proposal for Promotirw Useful Knowledge among the British 
Plantations, issued by Dr FrankUn in 1743. in t& following 
year the American Philosophical Society was founded at Phila¬ 
delphia, with Thomas Hopidnson as prtoident and Franklin as 
secretory. With it was united on 2nd January 1769 another Phila¬ 
delphia society, The Junto (1758), the records of which have been 

E reserved. The American Philosophical Society is still in vigorous 
fe, and is an exclusively scientific body and the oldest otganized 
society in the United States for the pursuit of philos^hical investiga¬ 
tion in its broadest sense. It publishes Transactions (eto, 177X, Ac.) 
and Proceedings (8vo, 1838, Ac.). Second in point of date comes the 
American Academy of Arts and Scierwes of Boston, incorporated in 
1760 with the object of furthering the study of the antiquities and 
natural history ai the country, its Memoirs (gto, 1783, Ac.) and 
Proceedings (8vo, 1846, Ac.) are still published. The fanHsetieut 
Academy of Arts and Scietwes was incarporated at New Haven in 
1799. At first only devoted to matters connected with the state of 
Connecticut, it now embraces the whole field of the sdsnees and useful 
arte. Itbasissued Memoirs (x8io-x8x6), and now publiahea Trans¬ 
actions (t86b, Ac.). One of the leadra| societies in the United States, 
the Academy of Natural Scisnees ot Phitedglphia, founded in x8ia and 
ittcoipomted in 1817, possesses an excellent library; the natural 
histo^ museum is e^cially rich in concholo^.. It issues a Journal 
(1817, Ac.) and Proaudings (2843, Ac.). TbeAmerican Entomologioal 
Socisty is merged with it. The FranhUn Instiiuts ot the sane, city, 
incotponted in i8a3< possesses a librsiy, gives lectures and issues a 
Journal (1826, Ac.). The Boston Sacuty of Natural History was 
founded upon the Lmnean Society (1814) in 1830 ud incorporated 
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in 1831, It possesses a Hbrary and a cabinet oi specimens. It 
bas published the Boston Journal of Natural History (8vo, 1837- 
1863), Memoirs (4to. 1806, &c.) and Proceedings (1841, &o.). The 
Lyceum of Natural History, New York, was incorporated in 1818 
and has published Annals from 1823 (1824, &c.) and Proceedings 
^870, &c!). In 1875 the name was changed to New York Academy of 
Sciences. A numtier of American naturalists and geologists, having 
held meetings in various cities between 1840 and 1847, resolved 
themselves at their Boston congress in the latter year into the 
American Association for the Advancement of Science, which was 
incorporated in 1874. Its object is " by periodical and migrato^ 
meetings to promote intercourse between American scientists." it 
has published Proceedings (1849, &c.). Hie National Academy of 
Sciencet-was incorporated at W^in^on in 2863 with a view to 
making the knowledge of specialists available for the service of 
government. There arc two classes oi members, those in mathe¬ 
matics and physics and those in natural history. It has issued 
Annuals (Cambridge, 1805, &c.) and Reports, as wcU as Memoirs 
(1866, &c.). The Academies of Sciences at San Francisco (1853), St 
Louis (1856, incoiporated 1857), and Chicago (1857. incorporated 
1865) deserve special mention. 

Among the remaining societies of a general soentific cbaractei are ~ 
Albany Inst. (1829), Trans. (1830-9^). Proc. (1873-82). Ann Arbor, 
Michigan Ac. of Sc. (1894). Baltimore, Maryland Acad, of Sc., 
Trans. (1901). Boston, Cm. Soc. of Mass. (1892), Tratu. Brooklyn 
Inst, of Arts and Sc. BuS&lo.Soc.of Nat. Sc. (1861), BuB. Charleston, 
Elliot Soc. of Nat. Hist. (1853), Proc. (1855, &c.). Journal (4to, 1859, 
&c.). Cincinnati Soc. of Nat. Hist. (1870), Journal (1878, Sc.); 
Cm. Museum Assoc. (t88i). Cleveland, Acad, of Nat. Sc. (1852), 
Annals and Proc.; TheCleteland Society [Archaeol. Inst, oi America] 
(1895). Colximlma, Ohio State Acad, of Sc. (i8gi), Publ. DesMoines, 
Iowa Acad, of Sc. (1887), Proc. Hartiord, Sc. Soc. (1896), formerly 
the Hartford Soc. of Nat. Sc. (2885), Bull. (1902, Sc.). Indianapolis, 
Indiana Acad, of Sc. (1885), Proc. (1891, Ac.). Itlnma. Amer. PhU. 
Assoc. (1902). Lincoln, Nebraska Acad, of Sc. (1891), Publ. Los 
Angeles, South California Acad, of Sc. (i8gi). Bull. Madison, Wis¬ 
consin Acad, of Sc., Arts and Letters, Trans. (2870, &c.). Milwaukee, 
Wisconsin Nat. Hist. Soc. (1837), Bull. Minneapolis, Minnesota 
Acad, of Sc., BuU. (1873, Ac.). Minneapolis Acad, of Fine Arts 
(1883), Bull. (1903). New Orleans, Athenie Louisianais (1876), 
Comptes rend. New York, Amer. Inst, of the City of New York (1829), 
Journal (1834), Trans. (1841, Ac.); Amer. Inst, for Sc. Research 
(1904), Proc. and Journal. Portland (Maine), Soc. of Nat. Hist. 
(1850), Proc. (1862, Ac.). Ponghkeepsie, Vassar Brothers’ Institute, 
Proc. (1874, Ac., 1876, Ac.). Rochester Acad, of Nat. Sc. (1881). 
Bt. Louis, Acad, of Sc. (18,37), Trans. Salem (Mass,), Essex County 
Nat. Hist. Soc. (1833; now merged in the Essex Institute) published 
the American Naturalist (iSOy-iSbd), afterwards issued by the 
Peabody Acad, of Science, as well as Proc. (1836, Ac.) and Bulletin 
(1869. Ac.). San Francisco, Tech. Soc. of the Pacific Coast (1884), 
Trans, in Journal of the Assoc, of Engineering Societies, Santa 
Barbara Soc. of Nat. Hist, (1876), Bull. (1887). Sioux City, yfcod. 
of Se. and Letters (1883), Proc. (1903, Ac.). Topeka. Kansas Acad, of 
Science (1868), Trans. Washington, Phil. Soc. of Washington (tSji), 
Bull. 11S74, Ac.). Wilkes-Barr8, Wyoming Hist, and Geol. Soc. 
(1838), Proc. and Coll. (1858, Ac.). 

Frakce. —The Institut de France (sec Academies), which includes 
five separate academies, stands at toe head of all French societies. 
The SocUti Philotechnigue, founded in 1795 and recognized as of 
public usefulness by a decree of nth May 1861, had for its object 
toe encouragement and study of literature, science and the fine 
arts; literary organ was an Annuaire (1840, Ac.). Tte Sociiti d'En- 
couragement pour VIndustrie Nationals was founded in 1801 lor toe 
amelioration of all branches of French industry, and was recog¬ 
nized by the state in 2824; Bulletin. The Acadimie NaKomue, 
Agricole, Manufacturiire, Commercials was founded by toe due de 
Montmorency in 1830, a^ also offers prizes and medals, and brings 
out a Bulletin (1830, Ac.). The Association Franpaise pour TAvance- 
ment des Sciencts (187a), founded on the model of the British Asso¬ 
ciation, holds migratory meetings and publishes Comptes rendus. 
With it has been amalgamated toey<ssoMa«o» SdenKfijue de France, 
founded by Le Verrier m 1864. 

The departmental societies are very numerous and active. The 
chief are the following. Abbeville, Soc. d’Emulation (1797). M6m. 
(18.33, Ac.). Agen, Soc. d’.igr.. Sc., et Arts (1784), Recueil (1800, Ac.). 
Aix, Acad, des Sc., 6-c. (1629), based on Soc. des Amis de la Sc. 
(17O5), Mim. (1819, Ac.). Alais, Soc. Sc. et Litt. (1868), Bull. (1868, 
Ac.). Amiens, Acad., based on Soc. Litt. (1750). Mim. (1835, Ac.); 


Angouiftme, Soc. d’Am., iS'C., de la Charente (1803), AnnaUs (1819, 
Ac.). Annecy, Soc. Florimontane (1851), Annales (1851, Ac.) and 
Reo. Sauoisienna (1851). Apt. Soc. Litt., Sc., et Art. (1863), Ann^s 
(1865, Ac.). Arras, Acad. (1737), Mtm. (1818, Ac.) and other publica¬ 
tions. Autun, Soc. tduenue (1836), Mim. (1872, Ac.) and other 
publications. Auxerre, Soc. itosSe. (1847), BniJ. (1847, AcA Avignon, 
Acad, de Vaucluse (formerly the Lycie a'Agr.,&w., iSoi), Mim. (1804), 
Documents and Ciuiuleriret. Bar-le-Dnc, See, des Letfres, Ac. (1870), 
Mim. (1871, Ac.). Bayeiiic, Soc. des Se., Arts, et B.~Lett. (1841), 


Mimji{i8^t, Ac.). Beauvais, Soe. Aead. (1847), Mtm. (181^7, Ac.), 
Comptes rendus (1882, Ac.). Belfort, Soc. d'Emulaiion (1872), Bull. 
(1872). Besanfon, Aged. *des Sc., (1732; suppressed in 1793; 
re-established 1805), Proc.-verb. (1734, Acj, Mim. (1838, Ac.) ; 
Soc. d‘£mulaii<m (1841^, Mim, ^841, Ac.). Biziers, Soc. Areh., Sc., 
Ac. (1834), BuU. (1834, &c.). Blob, Soc. des Sc. et Lettres de Loir- 
et-Cher (183a),Mim. {1833. &c.). Bordeaux, .lead. (1712; suppressed 
1793: re-established I8i6), Actes (1839, Ac.) ; Soc. Linn. (1818), 
BuU. (1826-1829) and Actes (1830, Ac.).; Soc. des Sc. (1830), 
Mim. {1835, Ac.). Boulogne, Soe. Acad. (1864), Mim. (1864, Ac.). 
Bouig. Soc. d’£mulation (1733), Journal (1817-1868) and Annales 
(1868, Ac.). Bourges, Soc. Hist., &v., du Cher (1849), Mim. (1857, 
Ac.). Brive la Gaillarde, Soc. Sc., Hist., et Archtot. (1878), BuU. 
(1879, Ac.). Caen, Acad. (1632), Rec. (1731-1816), Mim. (’823) ; 
Soc. Ltnn. (1823), Mim. (1824, Ac.), and Butt. (1833, Ac.): Assoc. 
Normande (1831), Annuaire (1835, Ac.). Cahors, Soc. des Etudes Litt., 
Sc. et AftisHaues (1872), BuU. {1873, Ac.). Cambrai, Soc. d'Emutation 
(1804), Mim. (1808, Ac.). Cannes, Soc. des Sc. (1868), Mim. (1869, 
Ac.). Carcassonne, Soc, d'Studes, &-C. (1889), BuU, (1890, Ac.). 
Chambfiry, Acad. (1819), Mim. (1825, Ac.). Cb&teaudnn, Soc. 
Dunoise (1864), Btuf. (1864, Ac.). Cherbourg, Soc. Acad. (1733), 
Mim. (1833, Ac.); Soc. Nat. (1851), Mim. (183a, Ac.). Clermont- 
Ferrand, Acad. (1747), Annales (1828, Ac.) and Buff. (1881, Ac.). 
Dijon, Acad, (^25; suppressed 1793; re-established 1800], Mim, 
(1769, Ac.). Douai, Soc. d'Agr., (S^., du Nord (1799). Mim. 
(1826, Ac.). Draguinan, Soc, d’Etudes Sc. (1833), Bull. U836, Ac.). 
Dunkirk, Soc. Dunkerguoise (1851), Mim. (1833, Ac.), foinal. Soc. 
simulation {18x3). Journal (1823-1^), Siances (1828-1830), 
Annettes (1828. AcJ. Evreux, Soc. Libre d'Agr., &-c. (1798), Re¬ 
cueil. Gap, Soc. a'Etudes (1881), Butt, (1882, Ac.). GrenObie, Acad. 
Delphinette (2789), based on Soc. Litt, ( 177 *). Bull. (2836, Ac.). 
Havre, Soc. d’itudes Dtverses (1833), jBscmcj/ jr834. Ac.). Laos, Soc. 
.dead. (1850), Bull. (1852, Ac.). La Roche, Soc. d'EmitoKi'ow (1834), 
Annuaire (1855, Ac.). La Rochelle, Acad. (1732: suppressed 1791; 
reconstituted in 1803 as Lycie Rochelais and in 1833 under its former 
name), Annales (1834, Ac.). Le Havre, Soc. des Sc. et Arts (1868), 
BuU. (1868, Ac.). Le Mans, Soc. d'Agr., &c., de la Sarthe (founded in 
1761 ; reorganized on several occasions, and finally in 1839), BuU. 
(1833, Ac.). Le Puy, Soc. d'Agr., Sc., 6-c. (1819), Annales (18^, Ac.) 
and Bull. (1836, Ac.). Lille, soc. des Sc.. S'C. (founded 1802 as .Soc. 
d'Amateurs), Mim. {1802, &.C,) ■, Soe. d'Eludes, BuU. U8gg). Limoges, 
Soc. d’Agr., Sc., &v., de la Haute-Vienne (1739), Butt. (1822, Ac.). 
Lcms-le-Saonier, Soc. Simulation (1817), Mem. (1818, Ac.). Lyons, 
. 4 cad. (1724), Mim. (1854, Ac.); Sec. d'Agr., Hist. Nat., (1761), 
Comptes rend. (1806, Ac.) and Mim. (1838, Ac.); Soc. Linn. (1822), 
Annales (2836, Ac.). Mflcou, Aead. (1803)1, Comptes rend. (1806-1847) 
and (1831, Ac.). Marseilles, yfeoa. (1726, in 1766 called Soc. 

des Sciences ; suppressed in 1793; reoigani^ in 1799. and finally 
in 180a), Recueil \x727-x78S) and Mim. (1803, Ac.). Mesux, Soc. 
Libre d'Agr., Sc., &-c. (1798; reorganized in 1820), Publ. (1833, Ac.). 
Monde, Soc. SAgr., 6-c., de la Losire (1819), Mim. (1827, Ac.) and 
Bull. (1830, Ac.). Montauban, Aead. (1730), Recueil (1742-1750 and 
1869, Ac.). Hontbfiliard. Sec. d'Em. (1850), Mim. (1832, Ac.). 
Mim^Uier, Acad, (founded in 1706 as Soc. Royals ; suppressed in 
1793 ; finally reorganized in 1846], Mim. (1847, Ac.); Soc. d'HorH- 
ouU., &o., de I'HirauU (i860), Annales (i860, Ac.). Moulins, Soc. 
d'ini. (1846), Bull. {1646, Ac.). Nancy, Acad, de Stanislas (1750), 
Mim. (1754. Ac.) : Soc. des Sc. (1873), founded on Soc. des Sc. NM. 
de Strasbourg (1828), Mim. (1830, Ac.) and Butt. (1866, Ac.); Soc. 
d'archiol., (1848), Mim. (1849, Ac.), Journal (1832, Ac.). Nantes, 
Soc. yicoa. de la Loire Inf. (1848), founded in 1798 as Inslilut Di- 
partmenial, Anmttes (1830, Ac.). Nevers, Soc. Nivemaise (1831), Butt. 
(1851, Ac.). Nice, Soc. des lUttfes, (j86i), Annales (1865, Ac.). 
Nlmes, Acad. (1682), Mim. (1803); Soc. d'itude des Sc. Nat. (1871), 
Bull. (1873, Ac.). Niort, Soc.deStatisi.Sc.,&-c.,disDiux-Sivrish83^, 
Mim. (1836, Ac.) and Butt. (1832, Ac.). Orleans, Aead. do Sainte- 
Croix (1863), Lent, st Mim. (1863, Ac.); Soc. d’Agr., Sc., B-e. (1809), 
Bull. (1810-1813), Ann. (1818-1837), and Mim, (1837, Ac.). Ban, Sec. 
des Sc., Lettres, 6-c. (1841), Butt. (1841, Ac.). Feriguenx, See. d'Agr., 
Sc„ &e., de la Dordogne (1820), Annales (1840, Ac.). Fer^gnan, Sec. 
ylgr., (fre., et Litt. (1833), BuU. (1834, Ac.). Poitiers, »c. d'Agr,, 
Belles-lMret, &c. (1789), Bull. (latS, &c.). Piivai^ See. dss Se. Nat. 
St Hist. (1861), BiM. {t86t, Ac.). Reims, Aead. Nat. (1841), SAmicm 
(1844, Ac.). Rochefort, See. de Giog.,Lettres, Sc, el Arte (1878), Butt, 
(1879, Ac.). Rodez, See. dss Lettres, Se., &e., de I'Awyron (1836), 
Mim. (1838, Ac.) and ProeCs-Forli. (1864, Ac.). Rouen, Aead. (1744), 
‘rids Analyt. (1744, Ac.) ; Soe. Ltiwc d'inuttsttien, 6-0. (1790). 


Prids y . 

(1797, Ac.): iei.’ des Amis des Sc. Nat. (1864), Butt. (£863, Ac.). 
Saint-Brienc, Soc. iTim., Bull, et Mim. (1861, Ac.). Saint-DiA Sec. 
PhUematique (1875), Butt. (1876, Ac.). Saint-Etienne, See. d'Agr., 
Se., de la Loun (1822), Annaies (1B37). Saint-Lo, Soc. d'Agr:, Sw. 
(1833), Mim., Se. (1837, Ac.). samt-Quentin, Soc. Acad. (i8«3), 
Mim. (1830, Ac.), simur, Soe. dee Sc. Hist, et Ndt. (1843). Butt, 
(1864, Acl). Soisaona, Soc. Arch., Hist, el Se. (1846), Minti (1847, 
Ac.). Tarbaa, Soc. Acad, dee Hsmtes-PyrMes (1853), BuU. 11834, Ac.). 
Toulon, . She. Aead. du Var (xSit), Maix. (1833, Ah.)- ‘Bealoaae, 
Aead. (founded in 1640; known to 1704 as Soc. dei LhittemiiUe 8sd 
by other names to 1807, when present title wae Idouirad), Hitt, it 
Mim. (1783-1790) and Mim. (1837, Ac.); See. iffHul. Ned. (I866\ 
BuU. (1867. Ac.); Soe. das Se. (1873), Butt. dSyai AeC). Tours, See. 
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d'Agr., &-C., d'Indrt-tt-Loin (iounded in 1761 as Soc, Soy. d'^^igr.), 
Rumil (1763 and 1803-1810J and Annates (1821, &c.). Troyes, Soc. 
Acad., based on Soc, Acad, de VAube ^r79^> Mim. (1801, &c.). 
Valenciennes, Soc, d'Agr., Sc., et Arts (1831), M^m. (1833, &c.; 
1865. &c.)' and Sevue Agrtcole (1849, &c.). Vannes, Soc. Poly~ 
mafhiqut au Morhihan (1826), Proc.-oerb. (1827. &c.) and Bull. (1857, 
&c.). Venddme, Soc. Arch,, Sc., et Lift. (1802), BuU. (1862, &c.). 
Verdun, Soc. Philomath. (1822), Mim. (1840). Versailles, Soc. d'Agr. 
et des Arts (1798), Mim. (^99-1864) and Bull. (1866, &c.); Soc. des 
Sc. Nat. et Med. (1832), Mim. (1835, &c.); Soc. des Sc. Morales, Src. 
(1798), Mim. {1847-1^7), Revue (1899, &c.). Vesoul, 5oc. d'Agr., 
&-C., de la Haule-Sadne (iBot; reorganized in 1819 and 1832), Recueil 
Agronom. (1836, &c.), Mim. (1839, &c.), and Bull. (1869, &c.). 
Vitry-le-Franrais, Soc, des Sc. et Arts (1861), Bull. (1867, &c.). 
Constantine (Algeria), Soc. Archiol. (1852), Annuaire et Recueil 
(1^3, &c.). 

Geruanv and ADSTnA-HuNGAKV.- Agram, J^o-slavenska Aha- 
demija or South Slav. Acad. (i8(>(i), various publications; Croatian 
Nat. Hist. Soc. (1885). Altenburg, Naturforsch. Ges. d. Osterlandes 
(1817), Mittheil. Augsburg, Naturforsch. Ver. (1846),jBn-, (18.^8, &c.). 
&unbere, Naturforsch. Ges. (1834), Ber. (1852, &c.). wrlin, Ges. 
naturf.Freunde lf.jyi),Sitsungsher. (18G0, &c.); Deutsch-asiatischeGes. 
(1902), Zeitschnft. Blankenburg, Naturwiss. Ver. des Hanes (1831), 
Ber. (1841, &c.). Boan.Naturh.-Vereiniib^i), Verhandl. [1644, &c.); 
Gbrree Ges. (187O), Hist. JahrbOch. (1879, &c.); Niederrhmn. Ges. 
(1818, reorganized, 1839). Bremen, Naturwiss. Ver, (1864), Abhandl. 
(t868, &c.). Breslau, Sehles. Ges, f, vaterl. Kultur (1803), Jahresber. 
(1804, &c.). Bromberg, Deutsche Ges. f. Kunst u. Wiss. (1902) with 
7 aectbns, Jahresber. (1902, &c.). Briiim, K. k. Mdhr.-Schles. Ges., 
Mittheil, (1821, &c.), Budamst, K, Magyar Termisteitudomdnyi 
Tdrsulat or Roy. Hung. Soc. of Nat, Sciences (1841), many publications, 
monthly proceedings of zoological, chemicsJ and botamcal sections. 
Cassel, Ver. f. Naturkunde, Jahresber, (1837, &c.). Colmar, Soc. 
d'Hist. Alai. (1859) .Bull. (1.8O0, &c.). Cracow, T owanystwoNaukowe, 
afterwards JlAodemi/a Umiejetnosci at Acad, of Science (1815), with 
several sections ea(^ publishing proceedings; the Acad, issues a 
BulleHn (1873, &c.). Danzig, Naturforsch. Ges., Versuche (1745- 
1757) anti Semften (1820, &c.); Bot.soolog. Ver, (1878). Donaue- 
schmgen, Ver. /. Gesch, u, Naturgesch. (1801), Schriften. Dresden, 
Naturwiss.Ges. Isis (1833), Siteungsber. (1861, &c.); Ges. f. Natur-u. 
Heilhunde (18x8), Jahresber. (1848, &c.); Ges. f. Boianik u. Zoo¬ 
logit, Nunquam Otiosus (1870, etc.). Dilrkheim, Pollichio, Naturwiss. 
Ver., Jahresber. (1843, &c.). Elbeifeld, Naturwiss, Ver., Jahresber. 
(1831, &c.), Emden, Naturforsch, Ges. (1814), Jahresber. (1837, &c.j. 
Erfurt, Kgl. Pr. A had. gemeinnUtz. Wiss., Acta (1737, &c.), Abhandl. 
(1860, &c.). Frankfort Seckenbergische naturforsch. Ges. (1817), 
Museum (1834-1843) and Abhandl. (1834, &c.). Freiburg (in Baden), 
Naturforsch. Ges. (1821), Ber. (1838, &c.). Fulda, Ver. f. Natur¬ 
kunde (1865), Ber. (1870, &c.). Giessen, Oberhess, Ges. f. Natur- 
und Heilhunde (1833), Ber. (1847, &c.). Gorlitz, Oberlausiteer Ges. 
d. Wiss. (1779), Magasin (1822) ; Naturforsch. Ges. (1811), Abhandl, 
(1827, &c.). Gorz, Soc. Imp. Reale, Mem, G&ttingen, K. Ges. d. 
Wissensch. (1731,1893), Gdtt. gelehrte Anseigen, Abhandl. (1843, &c.) 
and Nachr. (1843, &:c.). Grata, Naturwiss. Ver., Mittheil. (1863, &c.)'. 
Greifswald, Naturwiss. Ver, von Neu-Vorpommem, Mittheil. (16O9, 
&c.). Halle, Naturf. Ges. (1779), Abhandl. (1833, &c.); Naturwiss. 
Ver. (1848), Zeitschrift (1833, &o.j. Hamburg, Naturwiss. Ver. (1837), 
Abhandl. (184&, &c.). Hanau, (FeBerautscAe Ges. (1808), Jahresber. 
(1832, &c.). Heidelberg, Afa<HrA(ei.-me<f. Ver., Verhandl. (1837, &c.); 
Ahad. der Wiss. SHfiung H. Lons (1909). Hermannstadt, Sieben- 
biirgiteh. med. Ver. f. Naturwiss., Verhandl. (1849, &c.). Innsbruck, 
Perdinandtum, Beitrdge (1823-1834) and Neue Zeitschrift (1833, 
&c.). Jena, K. Leopold.-Carol. A had. Athenaeum (1^5, &c.); 
K. Leopold.-Carol. D. Ahad. d. Naturf., Leopoldina (1839, &c.); 
Med.-rusturwiss. Ges. Jen., Zeitschr. (1864, &c.). Karlsruhe, Natur¬ 
wiss. Ver. (1863), Verhandl. (1864, See.). Klausenburg, SiebenbUrg. 
Museum, Anneden. Leipzig, Ges. Deut. Naturforscher u. Arzte (182a), 
Tageblatt{1836, kc,). Verhandl.; K. Sdchs. Ges. d. IFtss. (1846),B«r. 

K (>, &c.) and Abkandl. (1830, &c.); Deutsche morgenldnd. Ges. 

S|, Zettschrift (1847, Sec.). Abhandl, (1857, &c.). l^berg, Ges. 
V. Oalitieu, Ber. Liinebum, Naturwiss. Ver., Jahresber. (1832. See.). 
Magdeburg, Naturwiss. Ver., Abhandl. (1869, &c.). Mainz, Rhein, 
naturforsch. Ges. ,(1834). Matmheim, Ver. f. Naturk., Jahresber. 
(1834, See.). Marburg, Ges. s. Befdrderung der gesamten Naturwiss., 
founded in 1816 as Kurkessische Akademie, Schriften (1823, &c.) and 
Siteun^ber. {t8^. See.). Meissen, Ver. f. Erdk.,lsis (1843). Metz, 
^c«f., oased on Soc. des Lettres, c&c. (1S19), Mim. (1828, &c.); Soc. 
d'Hist. Nat., Mim. (1843) and BuU. (1844, &c.). Munich, MUnchener 
Orient, G^. (1901), Batrdge. Muiemberg, Naturhi^. Ges, (1801), 
■Abhandl. (1832, &c.), Mittheilungen ; Naturhist. Ges. (1801), Mittheil. 
axidAbhandl. Powen.DeutscheQes.f, Kunst.u. Wiss. (1901), Pmgue, 
K. Bshm. Get. (1770, 1784) consists of two classes, receives a state 
subsidy, Abhanat. (1785, *c.) and Siteungsber. (1839, See.) ; Natur- 
kist. Ver. Lotos, Lotos (1831, &c.); Ges.tur FSrd^ng dtuischer H’iss., 
Kunst, u. Lit, in BShmen (1891), state subsidy and many private 
bequests, Mitttmt. and other pubucations. Ptessburg, Ver. f. Naturk., 
Verhandl. (tSsd, See.). Ratisbon, Zoolog.-mineralog. Ter. (1S46, since 
18S3 called Naturwiss. Ver.), Abhandl, (1849, &c.). ReieWboch 
(Voagtland,Saxony), Ver. f.Naturk. (iSsghMmheil. Rostock, Verein 
f. Prermde derKotwtgeschichte (1847), Archie. Rovetedo, f .R. Accad. 


(1730), Atti (1826, &c.). Strassburg, Soc. des Sc. Agr. et Arts 
(i8o2), Mim. (18x1, Sec.) and Bull. (1843, &c.) ; Wissenschaftl. Ges. 
(1906), Schriften (X90O, &c.). Stuttgart, Ver. f. vaterl. Naturk. (X845), 
Jahresber. U830, &c.). Thorn, Copernicus Ver. (1834). Trieste, Soc. 
Adriatica, Boll, Ulm, Ver. f. Mathem. u. Naturwiss. (X8O5), Verhandl. 
Vienna, K. k, Zoolog.-bot: Ges., Verhandl. (x8si, &c.); Vereins. Verb. 
Naturwiss. Kentnisse, Schriften (1862, &c.). Wiesbaiden, Nassauiseker 
Ver. f. Naturk. (1829), JahrbUcher (1844, &c.). Zweibrucken, Natur¬ 
hist. Ver. (i8O3), Jahremr. (1864, &c.). 

Switzerland. —Basel, Naturforsch. Ges. (18x7), Ber. (1833, &c,) 
and Verhandl. (1833, (&c.). Bern, Soc. Helvitique des Sciences Nat. 
(1813), Actes (x8x6, &c.), Comptes rendus (1879), Mimoires (1829, 
&c.). Chur, Naturforsch. Ges., Jahresber. (X836, &c.). Geneva, Soc. 
de Phys. et d'Hist. Nat., Mim. (1821, See.); Sociiti des Arts (AthinAe), 
founded by H. B. de Saussure in X776; Institut Natiortal genevots 
(XS33), Mim. and Bull. Lausaimc, Soc. Vaudoise des Sc. Nat., Bull. 
(X842, &c.). Neuchatel, Soc. des Sc. Nat., Mim. (1833, &c.) and Bull. 
(X844, &c.). St Gall, Naturwiss. Ges., Ber. (x8m, &c.). Solothum, 
Naturhist. Kantonal-Ges., Jahresber. (x823, &c.). Zurich, Natur- 
forsch. Ges. (174O), Abhandl. (1761-1750), Mittheil. (X846, &c.), and 
Vierteljahrsschr. (X856, &c.); Allg. Schweiser Ges. f, d. Naturwiss., 
Verhandl., Anseiger, and Denkschr. (1829, &c.). 

Italy. —Congresso degli Sciensiati Italiani, Atti (X844-1845); 
Riunione degli Sc. Jtal., Atti (X839-X847 ; X873, &c.). Bologna, 
Accad. delle Sc. dell' IsHt. di Bologna (1714), Rendic. (1833, &c.), and 
Mem. (1830, &c.). Brescia, Accad., afterwards Ateneo, Comment. 
(1808, &c.). Catania, Accad. Gioenia di Sc. Nat., Atti {1823, &c.). 
Florence, if. Museo di Pis. e Stor. Nat., Annali (x8o8, &c.); Soc. 
Asiatica Italiana (x886), Giornale. Lucca, if. Accad. Lucchese (X384), 
Atti (x82i, &C.). Messina, if. Accad. Pelimtana. Milan, Accad. Pis, 
Med. Statist., Diario ed Atti (1846, &c.); if. Istit. LonAardo, Mem. 
(x8x9, &c.), Giornale (1840, &c.), Atti (x86o, &c.), and Rendic. (1864, 
&c.); Soc. Jtal. delle Sc. Nat., Atti (x86o. See.) and Mem. (1863, &c.). 
Modena, R. Accad. di Sc., 6-c., Mem. (X833, &c.); Soc. Jtal. delle Sc., 
Mem. (1782, &c.). Raples, if. Jstit. d' Jnevragg. alle Sc. Nat. (x8o6), 
Atti (t8ii, &c.); Soc. Reale di Napoli (x^8), consists of three 
sectional academies. Padua, R. Accad. di Sc„ Lett., ed Arti (1779), 
Saggi (1786, &c.) and Rmsta (X85X, &c.). Palermo, if. Accad. di 
Setense (1722). Rome, Soc. Jtal. per il progresso delle Seteme (1907). 
Venice, R. Jstit. Veneto di Sc. (183S), Atti (184X, &c.) and Mem. 
(X843, &c.); Ateneo Veneto, two sections, Utorature and science, 
Verona, Accad. d' Agricoltura, Scietue, JMtere, Arti e Commercio 
(X7()8), Atti and Memorie, 

Belgium. — ^Brussels, Soc. Roy. des Sc. Nat. et Mid. (1822), Joum. 
de Mid. (x842-x893) and dnnaisr (1892, &c.) ; Soc. Roy. Linn. (1833), 
Bull. (X872, &c.); Soc. sdenHfique de Bruxelles (1875). Revue (1877, 
&c.), Annalss {i8yy. Sec.). Ghent, K. Vlaamische Acad. (188O). 
LiOgc, Soc. Roy. des Sc. (X835). Mim. (1843, Sic.). Mons, Soc. Prov. 
des Sc., &c., du Hainaut (1833), Mim. (1839, &c.). 

Holland. —Amsterdam, K. Nederlandsch Jnstiluul, Proc.-verb. 
(1808, &c.), Verhandel. (18x2, &c.), Tijdschnft (X847) ; Genootschap 
ter Beford. der Natuur-, S-c., Kunde, Maanblad (xto?. Sic.) and Werken 
(i8yo, &c.); Hollandsche Maatschappij, Werken (1810, &o.); Maal- 
schappij ter Befordering van het Natuurkundig ondersoek der Nederl. 
Kolonien (1890), branches in Batavia and Paramaribo, Natulen, 
Bulletins, Sic. Amheim, Natuurkundig Genootschap, Tijdschrift 
(1844, Sec). Bois-le-Duc, Provinc. Genootschap, Handelingen (X837, 
&c). Cioiungcn, Natuurk. Genootschap, Versl. {1862, Sic.), Haarlem, 
Hollandsche Maatschappij der Wetensch. (1752). Verhandel. (X754, &c.). 
The Hague, K. Zoolog.-Botanisch Genootschap, Versl. (1864, &c.). 
Luxembourg, Soc. des Sc. Nat., Publ. (1833, &c.). Middmburg, 
Zeeuwsch Genootschap der Wetensch., Verhandel. (17O9, &c.) and 
Archief (1850, &c.). Utrecht, Provinc. Genootschap van Kunsten 
en Wetensch. (1773), Verhandel. {1781, Sic.) and Aanteeheningen 
(X643, &c.) promote the study of medicine, natural history, law 
and Uterature. Batavia, Bataviaasch Genootschap van Kunsten en 
Wetensch. (1778), Verhandel. (x/8x, &c.), Tijdschrift (1853, &o.), 
and Notulen (1862, Sic.); Natuurk. Vereenidng in Nederl. Jndti 
(X830), Tijdschrift (X851-1863) and Verhandel. (185C, &c,). 

Denmark, —Copenhagen, K. Danske Videnskahemes SHskab, 
based on KjSbenhavnske Selskab (X743-1813), Shrifter (X781, &c.) and 
A fhandlinger (X824, &c.); Naturhist. Forening, Meddelelser (X849, &c.). 
Reykjavik, Jsleraha Ndtturufraedisfilag (1889), annual r^>orts. 

Sweden. —Gottenburg, K. Vetenskaps och Vitterhets Samhdlle, 
Handlingar (1778, Sic.). Stockholm, K. Svenska Vetenskaps Ahademi, 
Handlingar (1740, &c.) and Arberdttelser (x8ao. See). Upsala, K. 
Vetenskaps Societeten (17x0), Acta (1720, 

Norway. —Christiania, Physiographiske Forening, Mag.-for Natur- 
Vidensk. (x832, Sc.); Videnskabs-SelsktAet (1857), Forhandl. (1839, 
Sc.), Skrifter (1894, Sc.). Throndhjero, K. Norshe Vidensk.-Selskab, 
Skrifter (1817, Sc.). 

Spain. —Barcelona, if. Acad, de Buenos Lefras, the oldest Spanish 
society, Mem. and Boletin ; R. Acad, de CiencisK y Artes (xybs). 
Madrid, R. Acad, de Cien. Exactas, Fis,,4t Nat. 1x847), Mem. (xSso, 
Sc.); Soc. EspaH. de Hist. Nat., Anales (187a, Sc.). San Fernando, 
if. Acad., Mem. 

Portugal. —Coimbra, Jnstituto de Coimbra (1832). Lisbon, Soc. 
Portuguesa de Sciencias Naturais (1907), Bulletin {1907, Sc.). 

Russu. —Siexd Russkikh Yestestvoispytately {Meeting of Rust. 
Naturalisis), first meeting at St Petersburg 1867-1868, Tettdy or 
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Tnms. Uto, 1868, &c.). Dorpat, NMttrfmsch. Gts. (1853), Sitmngsber. 
<1853, dec.) Arcltiti (1834, &c.) and Tmdy (1884, &c.) ; GtUkrte 
Estnischf Gst., Vtrhandl. (1840, dec.), Schnfteu (1863-18^) and Sit~ 
Mtngsbtr. (1861, Sb.). Ekaterinborg.Sec.o/JVoiuriitsis (1870), Zapisht. 
Helaiii^ors, Societas pro Fauna at Flora Fannica (iBxi), ^cta (i875, 
&c.) ; Finska Vatenskaps-Soc. (1838), three sectitnu. Kaminietz, 
Naturfarsch. Ges. Kazan, Soc. of Naturalists at University, Protoholy 
(1870,&c.) and Trudy (187a, &c.). Kharkofi, Soc.of ScierUists at Unit., 
Trudy (i870,&c.)and Protokoly ( 1870,&c.). Kiefi, Soc.ofNi^ralists, 
Zapiski. L^berg, Polish Soc. for the Adnanctment of Science (1901). 
Moscow, Imp. Soc. of the Friends of Nat. Hist., Anthrop., &c. (1863), 
Jsviestiya or Bull. (1805, &c.); Soc. Imp. des NaturaUstes (1803), 
Mim. (ato, 1806) and BiM. (8vo, 1829, &c.). Odessa, Soc. of Natural¬ 
ists of New Russia, Zapiski <1872, &c.) and Protokoly (1874, &c.). 
Riga, Naturforsch.-Ver. (1845), Corr.-Biait (1840, &c.) and Arbetten 
(18&5, &o.). St Petersburg. Imp. Soc. of Naturalists (18O8), Jrudy 
(1870, &c.). Saratov, Soc. of Naturalists (1895), Trudy (1899, &c.). 
Warsaw, Soc. of Friends of Sc., Roesniid (i8oa-i8a8) ; Warsaw 
Naturalists' Sac. (1889). 

Rumania. — Bucharest, Acad. Romdni (1866), AnneUile (1867, 
&c.) ; Soc. de Sti.nte (1891) ; Soc. Politechmcd (1881). Jassy, Soc, 
^tiinfifica si Luerari (1889). 

Grkbce.-— Athens, OsihohoyiKhs oOWerfos IlapvaeaSt (1865), llapvaea6s 
and Other pubheations; 'H is'ASiisaif'Brienpwuc^ ‘Sraipela (1888), 
since 1899 styled Zirula 'hmHiiuia. 

Central and South America. — Bogotd, Soc. dt Naturalistas 
Colombianos, Contribuciones (i860, &c.). Buenos Aires, Soc. Cienti- 
ftca Argentina (1872), Anales (1876, &c.). Caracas, Soc. de Ciencias, 
Boletin (18O8, &c.). Cordova, Acad. Nacion., Bol. (1874, &c.]. 
CuatemaJa,/fisM.'JVac. ; Academia (iUSS); /iieneo (1903), 7 sections. 
Havana, Acad, de Cien. (1861), Anales (1864, &c.). la Paz (Bolivia!, 
Academia Aymara (1901). Mexico, Soc. Mex. de Hist. Nat. (1868), 
La Naturaksa (1869, &c.) ; Academta Mejicana (1875), Memorias 
(1876-189O) ; Acad. Mex. de Sciencias (1894), An^s. Rio de 
Janeiro, Palestra Cient., Archives (1838, &c.). Santiago, Soc. de Hist. 
Nat. 

Japan. — Tokyo, Asiatic Soc. of Japan (1872), Trans. (1874, &c.); 
Deutsche Ges. f. Natur- u. Vblkershunde Ostasiens (1873), Mitfeil. 
(1873, &c.). 

n. Mathematics 

Many of the general scientific societies (see class 1.) have mathe- 
maticai and other special sections. Among defunct English societies 
may be mentioned the Mathematical Society, which used ts meet in 
Spitalficlds (1717-1845) and possessed a hbrary, and the Cambridge 
Analytical Society, which published Memoirs (4to. 1813). The London 
Madhematicttl Society (1865, incorporated 1894), Proc. (1865, &c.), 
the Mathematical Assn. (1871), Gazette, and the Edinburgh Mathe¬ 
matical Society (1883), Proc. (1883, &c.), are still flourishing. 

United States: American Mathem. Soc. (reorganized 189,^), 
meets at Columbia University, Bull, and Trans. Prance : Parts, 
Soc. Mathim. de France (1872), Bull. (1873, &cj. Germany and 
Austria-Hungary; Berlin, Mathem. Ver. der Univ. (1861), Ber. 
(1876, &c.) ; Berliner Mathem. Ges. (1901), Sitzungsber. Budamst, 
Matherruztihai is Phvs. Tdrsulat (1891). Cassel, Geometer-Ver. (1878!. 
Dresden, Ver. praktisch. Geometer (1854), Jahresber. (1861, See.). 
Essen, Feldmesser-Ver. (1869). Gdttingen, Mathemat. ver. (1868). 
Hamburg, Mathemat. Ges. (i6go), Mimeil. Kdnigsberg, Geometer- 
Ver. (1872). l.eipzig,|D»«fsck« Mathem. Vereinigung (1891), founded at 
HaXie,Jahresb. Straasburg,Geo»i»<«r-Per. (1881). Stuttgart,DnrficAsr 
Geometer-Ver., Zeitschrift (1872, &c.). Holland: Amsterdam, 
Genootschap der Mathemat. Wetensch. Kunstoefinengen (1782-1788), 
Mengelwerhen (1793-1816), and Archief (1836. &c.). Spain : Valla¬ 
dolid, R. Acad, ae Matematicas (1803, &c.), now di^lved. Russia ; 
Kazan, Phys. and Math. Soc. (1880). Moscow, Mathemat. Soc. (1867). 
Japan: Matiiemat. Soc. of Tokyo, Journal (1878, &c.). 

Til. Astronomy 

The first International Astronomical Congress met at Heidelb^ 
in 1863, and the first international conference for photographing 
the heavens at Paris in 1887. The Royal Astronomical Society was 
founded in tSao under the title of Astronomical Society of London, 
and was incorporate on the 7th of March 1831, It occupies rooms 
in Burlington House, and has published Memoirs (1882, &c.) and 
Monthly Notices (1831, Sec.). There are also the British Astronom. 
Soc. in liondon, and societies at Bristol (1869), Reports; Leeds 
(1859), Msuichester and Liverpool (1881) ; Toronto, Roy. Astr. Soc. 
ol Canada (1890), Trans. (1890), Proc. (1902), Journal (1907. &C.j; 
Madison, Astronomical and Astrophysical Soc, of America ( i 8 m ) ; 
San PTancisco, Astr. Soc, of the Pacific (1889), Publ .; Pans, Soc. 
Astr. (1887), Bull.; Berlin, Kgl. Astr. RechemnsUtut (1897) ! Leipzig, 
AstfOttomtsche Ges. (1863), Publ. (18O5. &c.) ai(d Viertsljahrssclmft 
(1866. &o.) ; Turin. Soc, Astr. Hot. (i9o<'). Remsta; Brusselr, Soc. 
Bslge d'Astr., deMRiorol. el de Physigne ** Globe ( 189 ^, BuU. mens.; 
Antwerp, Soc. d'Astr. (1905), GattOe; St Petersburg, Russ. Astr. Soc. 
(1890), /aoisfijo (1896, &c.) ; and Mexico, Soc. Astr. (1902), Boletin 
(190a, &C.)- 

IV. Physim 

The first tnUmational BlecIricid Congrees was held at Paris in t88i. 
The Physical Society of London was founded in 1874 and registered 


understbe Companies Actt it publishes Prooeedmgs (1^4, Ac.). 
The London Electrical Sociely (1836) did useful work in its Trans¬ 
actions (1837-1840, ^pl. f.) and Procesdings (1841-1843I. Sir W. 
Siemens was one of originators of the Institution of Electrical 
Enginwrs (founded in 1871 and registered in 1883). It owns the 
Ronalds library of electricity and magnetism and publishes a Journal. 
In l.ondon there are also the Faraday Soc. (1903), Trans, and Proc., 
and the Optical Soc. 

United States; Philadelphia, Amer. blectrachem. Soc., Trans. 
(1902). New York, Nat, Elec. Light Assoc. (1885), ^roc. (1883); Amer. 
Phys. Soc. (1099), Bull. (1899) included since 1903 in the Physical 
Review ; Am.lnsi. of Electr. Eng. (1884). Trans. aaiProc. France : 
Cambrai, 5oc. Magnitique, Archives (1843). Paris, Soc. Franf. de 
Phys. (recognized as of public utiUty on the 15th of January t88l), 
Bull.; Soc. I-t. des Eiectriciens (1883). Bull. Germany; Berlin, 
Physikalische Ges. (1843), Fortschntte der Physik (1847, do.); SzA- 
trotechnisch. Ver. (1879), Ztschr. (1880, &c.). Breslau, Phystkalischer 
Ver. Fiankfort, Physikalischer Ver. (1S24), Jahresber. (1841, &c.), 
and Welterhartend aily. Konigsborg, Phys.-Dkon. Ges. (179m. Schr. 
(1839, &c.), ITALY: Naples, .R. Accad delle Sc. Fis. e Matem., 
Rendic. (1856, &c.) and AUi (1863). Rome. Soc. degli Spettroscopisti 
Ital.; Soc. Hal. di Fisica (1897), 11 nuove cimento. Holland : 
Rotterdam, Bataafsch. Genootschap van Proefondervindelijke wijs- 
begeerte, Verhandel. (1774, &c.). Russia: St Petersburg, Russ. 
Physico-Chemteid Soc., Journal (1869, &c.). 

V. Chemistry 

Pharmaceutical societies are placed in class xiii. (Medicbe, &c.). 
The Chemical Society of London for the promotion « chemistry and 
the sciences immediately connected with it was instituted on the 
23rd of February 1841; a charter of incorporation was obtained in 
1848. It publishes Memoirs (1843. &c.), and Quarterly Journal 
(1849, &c.). Chemistry and its connexion with the arts, and agri¬ 
cultural and technical matters, form the subjects of the Institute of 
Chemistry, founded on the and of September 1B77 and incorporated 
in 1883. It publishes Proc. The Society of Chemical Industry (1881) 
was incorporated in 1907, and publishes a Journal. The Society of 
Public Analysts publishes the Analyst (1876, &c.). The oldest of the 
numerous photographic societies is the RoyiU Photographic Sociely of 
Great Britain (1853), which issues a Journal. The Royal College of 
Chemistry was founded in July 1845, and had a brief career; it pub¬ 
lished Reports (1849). The Cavendish Society was instituted iB_l846 
for the publication and translation of works and papers on chemistry. 
It came to an end in 187a after having issued 30 voB, 

United States: New York. American Chemical Soc. (1876), 
Proc. (1876), Joum. (1879) anddhsti'iicfs (1907). Washington, Chem. 
Soc. (1884), Bull, now the Journal of the Amer. Chem. Soc. Franck; 
Paris, Soc. Chim. (1857), Butt. (1861, &c.). Germany: Berlin,Deutecke 
Chemische Ges. (1867), Ber. (i868, &cj ; Deutsche Bunsen-Ces. (1894), 
Ztschr. fdr Elehtrochemie; Verein Chem. Rmchsanstalt. Frankfort, 
Chem. Ges. Jena, Chem. Laborat. Leipzig, Ver. Deutseker Chem. 
(1888), based on tlie Ver. Anatyt. Chemiker, Ztschr. (1900, &c.). 
Wurzburg, Chemische Ges. (187a). Bohemia: Prague. Spolek 
Chemihu Ceskych or Soc. of Bohemian Chemists. Zpravy or Tram. 
(187a, &c.). Belgium ; Brussels, Soc. Chim. de Belgique, farmeriy 
Assoc. Beige des Chimisles (1887J, Butt. 

VI. Geology, Mineralogy and Palaeontology 

The first International Congress of Geology took place at Bologna 
in 1878. The Geological Sociely of London, founded in 1807 and in¬ 
corporated in i8a6, is the laigest and most important in Gnat 
BriWn; it has published Proceedings (1834-1846), TransacHons 
(1811, &c.), and a Quarterly Journal (1845, &c.). The Geolo^s' 
Associalian was instituted in 1838, and issues Proceedings (1859. &c.). 
The Mineralogical Sodely (1B76) has united with it the Crysiallogtctd 
Society; it issues the Mineralogical Magazine (1876, *c.). The 
Palaeontographieal Society was founded in 1847 for the delineation 
and description of British fossils; it issues Publications (4to, 1847, 
&c,). The Royal Gsdogieai Society of Cornwall (1814) devotes s^ial 
attention to the mining interests of the county, and publishes Trans¬ 
actions (1818, 4c.). It holds its meetings at Penzance. The Geo¬ 
logical Society of Edinburgh (1834) issues TransaUions (1870, &c.). 
The Roval Geological Society of Ireland (183a) principally studied 
the geology of the country. It published a Journal (1837, 4c.). 
There are also the Geological Associations of Leeds (1874) and Liver- 
jiooi (i88o), Trans., and the Societies of Liverpool (1859J, Proc., and 
Manchester (1838), Trans. i 

South Aerica; Jcfiiannetborg, Geol. Soc. of S-A, (1895), Jrw. 
(189s, 4c.). United States; Louisvillo, Ky., Ohio Palis Gsolog. 
Soc. San Fcanciaco, CdUfomia State Gealgg. (1876). New York, 
G«rf. Soc. of Amer. (i»88). BuU. Whshiagton, Geol. Soc. of lYoziutf- 
ton (1893). France: Lille, Soc. GM. d* lard (1870), Annales 
(1874, 4c.). Havre, Soc. GM. de Hormanaie, Bull. (1873. *«•)• 
Paris, Soc. GM. de France (1830. recognized 1832), awards the 
Prix ViquesBBl (/40) every three years, BuU. (1830, and Mjm. 
(1833,4c.); See. Franf. de Minlmlegie (1878, recogniZM 1886), for¬ 
merly Soc. Mindral. ek France, Butt. (1879. *c.). Saiot-Etienne, Soc. 
d'Ind. Mintrate (1835). (*855. &«.). Orrmamy aad Ausiria- 

Hunoary: Berlin, Deutsche GM. Ges. (1848). Ztsihr. ((849, 4m), 
Manatsbsrichte (1903,4c.) 7 Bxidaipeat,Meigy»Mtd FHUtani TarstdM 
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1830) or Hungarian G$ob>g. Soc. (l8jo), Fdidtani K6zldny. tBrtmi, 
Wtmtrscher Gtol, V$r., Jahresbtr. Dsmnrtadt. MiUtlrkeinischer 
Gtolog. Ver. (1851), MUtlml, (1855. Dresden, Cebtrgs-Vtr. 

(t855). SwiTZBKLAND: Sckuitiurische Geolog. Ges. (1882), section 
of AUg. Schvo. Ges. Zurich, Schweie. Paliontol. Ges, (1874), Abhandl. 
(1875, Sec.). Italy : Rome, Soc. Si'smof. Hal. (1893), Boll .; Soc. 
Geol. Ital., founded at the second International Geological Congress. 
Bblgiuh: Antwerp, Soc. Paliontol, (1857), Bull. Brussels, Soc. 
Beige de Giol., de Paliont. et d'Hydrol, (1887), Bull., Mint, and Proc.- 
verb. Charleroi, Soc. Paliontol (1863), Documents et Rapports (1806, 
&c.). Soc. Giol. de Belgi^, Annales (ibn, (k.). Sweden: 

Stockholm, Geologiska Pbrening (1871), Parhdndhngar (1872, &c.). 
Russia : St I'ctersburg, Imp. Russian Mineralog. Soc. (1816), 
Trans., pub. in Russian, German and French (1830, &c.). Argen¬ 
tine Republic : Buenos Aires, Soc. Paleontol. Mexico : Mexico, 
Soc, Geol. Mexicana (1904), Bol. 

VII. Meteorology 

The International Meteorological Congress first mit at Brussels in 
1853. The Royal Meteorological Society (1850) of London was in¬ 
corporated in 1866 ; its organ is Quarterly Journal (1873, &c.). To 
this must be added the British Rainjall Society ; tire Scottish 
Meteorological Soctety holds its meetings at Edinburgh and 
issues a Journal (1806, &c.). Port Louis (Mauritiu^, MAeorclog. 
Soc., Trans. (1853, &c.). Pans, Soc. Mitiorolog. de Ftance (1852), 
Atmuaire (1853, &c.) and NouveUes Mitiorolog. (1868. dtc.). Berlin, 
DMschs Meteor. Ges, (1883), Ztschr. Hamburg, Deutsche Meteoro- 
log. Ges. (1883), Ztschr. Magdeburg, Ver. f. landmrtsch. Wetier- 
hunde (1881). Meissen, Gesellsch., Isis. Vienna, Osterreich. Ges, /. 
Meteorol., Zeitschrift {i860, &c.). Modena, Soc. Meleorolog. Ital. 
Gothenburg, Kungl. Vetenskaps- och Vitterhets-samhdllet (1778), 
Handligar. 

VIII. Microscopy 

The Royal Microscopical Society (1839. incorporated i860), with 
Transactions (1842-1868) and Journal (18O9, &c.); the Queketl 
MicroscopictU tlM {i&6s),yeitiia. Journal {tSaS, &c.) ; and the Poslaf 
Microscopic Society (1873), also with a Journal, are located in London. 
There are suburMn societies at Ealing (1877), Hackney (1877), 
Highbury {1878), South London (1871), and Sydenham (1871). 
In the provinces may be mentioned those at Bath (1859), Birmingham 
(1880), Bolton (1877), Bradford (1882), Bristol {1843), Carlisle, 
Chichester {Trans.), Croydon (1870, Trans.), Dublin (1840), East 
Kent (1858), Edinburgh, Liverpool (1868, Trans.), Manchester (1880), 
and Shefiield (1877). In the United States the State Microscop. 
Soc. of Illinois publishes the Lens (1872, &c.): Bufialo, Amer. Soc. 
of Microscopists ; New York, Microscop. Soc.; Urbana, Amer. 
Micros. Soc. (1878), Proc. (1879), Trans, (1895, &c.). Brussels, Soc. 
Beige de Microscop. (1875), Proc.-verb, (1875, &c.) and Annales 
(1876, Stc,). Berlin, Ges. f. Mikroskop, (1877), Ztschr. (1878, &e.). 
Hanover, ues. /. JUikroshop. (1879), Jahresber. 

IX. Botany and Horticulture 

Liimaean societies, which usually deal with both soology and 
botany, are placed in the general class (No. i.). The Cangris 
International d‘Horticulture first met at Brussels in 1864, and the 
Congris International de Botaniaue at Amsterdam in 1863. The 
Royal Botanic Society of London (incorporated 1839) has gar dens in 
toe inner circle of Regent's Park, and issues a Quarterly Record (1880, 
&c.). The Royal Horticultural Society (established in 1804, incorpor¬ 
ated in 1809)' has gardens at Chiswick, and publishes a Journal 
(1846, *c.). The cmef provincial societies are—^Aberdeen, North of 
ScM. Hortic. Assoc. (1879), Trans. Arbroath, HorHc. Assoc. (1880). 
Birmiuham, Bot. emd Hortic. Soc. (182^, gardens. Dublin, Roy. 
Hortic. Soc. (1830). liverpool, Bot. Soc. (1906). Edinburgh, 
Bot. Soc. (1836), Proc. {1837, tkc.) and Trans. (1844, dec.); Royal 
Scottish Afioric. Soc. (1854), Trans.; Cryptogamic Soc. of Scotl. 
(1875). Canada; Kingston, Bot. Soc. of Canada (i860). Annals 
(1B61, $c.). 

United States: Baltimore, Bot. Soc. Amer. (1894). Boston, 
Hortic. Soc. (1829). New York, Torrey Botanical Club (1858, re¬ 
organized 1867), Bull. (1870, &c.). San Francisco, State Hortic, S^c, 
Washington, Bol. Soc. of Wash, (1901). France : Beauvais, Soc. 
iPHortic. et de Bot. (1M4), Bull. (1864, &c.). Bordeaux, Soc. d'Hortic. 
Chartres, Soc. d'Hortic. et de Viticulture. Chauny, Soc. de Pomo''gie, 
Ujon, Spe. d'Hortic. Fontenay-le-Comte, Soc. d'Hortic. Liaieux, 
Soc. d'Hortic. et de Bot. (1866), Bull. (1866, ftc.). Lyons, Soc. d'Hortic. 
Praliaue 'hSu), Bull. (1844, &c.); Soc. Bot. (1872), Annales (1872, 
ftc.); Soc. Pomolagigue (1879), Bull. (1872, &c.). itonlins, Soc. 
d’Hortic. Ntmes, Soc. d‘Hortie. Nkwt, Soc. d’Hortic. Orleans, 
Soc. dlHortie. (1839), BrdX. (1841, ftc.). Paris, Sm. Nat. d'Hortic, 
(1827: declared of public utility 183a), /o«p*ial; Soc.Bot.de France, 
BuU. (1854), Mim. (1903, Ac.). Rouen, Soc. Cenir. d'Hortic. 
Saint Gennam-«i-Laye,.So«.<l’Hopft«. Smlie, Soc, d’Hortic. Troyes, 
Soc. d’HorUt. Veraaffies, Soc. dlHorHc. Germany and Austria- 
Hungary: Berlin, Bed. Ver. (1839), Verhandl. (1859, ftc.); 
Deutsche Bot. Gee. (1882), Berickte (1883, ftc.) : HorttcuU. Ges. 
Blankenburg, Bof. Ver. Bonn, Bot. Ver. (1818), Jahresber. (1837, 
ftc.). Danzig, Weetpr Bat.-eM. Ver. (1878), Jahresber. Dresden, 


" Flora" : Ges. JUr Bol. u. Garlenbau (l8a6), Sitsungeber. 
Erfurt, Gartenbau Ver. Frankfort, Garienbau Ges. Freiburg, Bot. 
Ver. Gfirlitz, Gartenbau Ver. Gotha, Thiiringer Gartenbau Ver. 
Klagenfurt, Kdmtnerische Gartenbau Ges. Landshut, Bot. Ver, 
(1864). Meiningen, Ver. f. Pomologie u, Garlenbau. Mutiich, 
Bayerische Botanische Ges. Miltheil. {1890). Ratisbon, K. Bayerischt 
Bot. Ges. (1790), Flora (1S18, ftc.) and Repertorium (1864, ftc.) 
Renitlingen, Pomolog. Inst. - Sondershausen, Bot. Ver, Stuttort, 
Gartenbau Ges., Flora. Vienna, K. k. Gartenbau Ges.; Botan. Ver., 
Verhandl. (1851, ftc.). Weimar, Ver. f. Blumistik. Wtoburg, Bol. 
Inst., Arbeiten (1871, ftc.). Italy: Milan, Soc. Crittog. Ital., Am 
(1878, ftc.). Belgium : Antwerp, Soc. Roy. d’Hortic. et d’Agr.; Soc. 
Phytologique, Annales (1864, &c.). Bruges, Soc. d'Hortic. et ae la Bot. 
Brussels, Soc, Roy. de Bot. with State Botanical Garden (1862), Bull. 
(1062, ftc.) ; Soc. Roy. de Flore ; Soc. Cenir. d'Arboric., Annales, 
Li^ge, Soc. Roy. d'Hortic, Holiand : Ghent, Kruidkunaig Genool- 
sc!:r' Dodonoea (1887), Tiidschr. Leiden, Nederl. Bol. Vereen. 
Luxembourg, Soc. de Bot., Recueil (1874, ftc.). Nimegnen, Nederl. 
Bot. Vereen, Archief (1871, ftc.). Denmark: Copenhagen, Bot. 
Forening, Tidsskrift (1866, ftc.). 

X. Zoology 

Societies dealing with natural history in general, or zoology and 
Imtany together, come under class i. The first Intematimal Orni¬ 
thological Congress was held at St Petersburg. The Zoological Society 
of London (1826, incorporated 1829) is famous for its collection of 
animals at Regent’s Park. It publishes Proceedings (8vo, 1830, &c.) 
and Transactions (4to, 1833, &c.). In London also are the British 
Ornithologists' Union (1859) ; Entomological Society of London (1833), 
Trans. (1834, &c.) : National Fish Culture Association (1883) ; 
Malacolog. Soc. (i 893 )- The ConHiolog. Soc. (1876) meets at 
Manchester, which also has an Entonwlog. Soc. (1902). The 
Marine Biological Association of Great Britain (1884), tor toe study 
of marine food fishes and shell-fish, has a laboratory at Plyinonto. 
The Royal Zoological Society of Ireland (1831) has gardens in the 
Phoenix Park. There is the British Beekeepers' Association (1874). 
Australia and New Zealand; Auckland, Acclimatisation .Soc. 
Brisbane, Acclimat. Soc. Cliristehurch, AccHmat. Soc. Melbourne, 
Zoolog. and Acclimat. Soc. of Victoria, Report (1861, ftc.); Australasian 
Omitho. Union (1896), The Emu, Sydney, Acclimat. Soc. of N.S. 
Wales, Report (1862, &c.) ; Entomolog. Soc. of N.S.W., Trans. (1863, 
&c.). WeUWtou, Westland Nat. and Acclimat. Soc. Africa : 
Cape Town, Zoolog. Soc. Port Louis (Mauritius), Soc. d'Acclimat. 
Canada : Toronto. Entomolog. Soc .: Beekeepers' Assoc. 

United States : Pasadena, Cooper Ornith. Club (1893), founded at 
San josf, Pacipe Avifauna (1900, &c.). The Condor (1899, ftc.). Cam¬ 
bridge, NuUdll Omith. Club, Bull, (1876) and Memories (t886) ; and 
Entomolog. Club. Psyche (1874. ftc.) • Amer. Soc. Zoologists (1890). 
Cincinnati Soc. of Ntd. Hist. (1870), Joum. (1879). Illinois Central 
Beekeepers’ Association. New York, Entom, Soc. (1892), Journal; 
N.Y. Zoolog. Soc. (1895), Rep. Guide Booh. Philadelphia, Zoolog. 
Soc. (1859), Report (1874, ftc.) ; and Amer. Entomolog. Soc. U859), 
Proc. (1861-1866), Trans. (1867, ftc.). Washington, Amer. Omith. 
Union (1883), The Auh (1884, ftc.); Biolog. Soc. (1901): and 
Entomolog. Soc. {1884), Proc. France ; Alais, Soc. Siricicole. 
BuU. (1876, ftc.). Armens, Soc. d'Apiculture, Bull. (1873, ftc.). 
Clermont, Soc. Centr. d'Apicult. BuU. (1875, ftcA Lille, Inst. 
Zoolog. d Wimereux, Travaux (1877, ftc.). ftjis, Soc. Nat. d'Ac¬ 
cHmat. (1854), Bull. Mensuet (1854, ftc.) and Chron. Bimens. (1875. 
ftc.) : Soc. Zoolog. de France, BuU. (1876, ftc.) ; Soc. Entomolog. de 
France, Annaies (1832) ; and Soc. de BiotoM (1843), Comples 
Rendus (1849, &C.V Germany and Austria-Hungary : Wamler 
versamnUung Deutseker BienenxUchter, Verhandl. {1856, ftc.). Bon- 
dorf, Akklimat.-Ver. Berlin, AhhUmat.rVer. (1856), Zeitechr. ( 1848, 
ftc.) : Central-Inst. f. AkkHmed., Miltheil. {iSm, ftc.) ; DeutsAt 
Zoolog. Ges .; Deutsche Omithol. Ges. (1850), Journal (1853, ftc.) : 
Deutsche Fischerei Ver., Publihat. (1871, ftc.) : Berliner Entomolog. 
Ges. {1856), Entomolog. Zeitschr. (1857, ftc.) ; D. Enlomol. Ges. (18 i), 
Ztschr.; Ver. rum BefSrd. des SeMenbaues, Jahresber. (1869, ftc.) ; 
Pkyeiolog. Ges. (1875), Verhandl. (1877, ftod. Breslau, PkysMog. 
Inst., Studien (1861; ftc.) ; Ver. f. Scl^. Insehtenkunde, Zeitschr. 
(1847, ftc.). wunswicK, Deutsche Omitholog. Ges. Cailsruhe, 
Badtscher Ver. f. GeflUgeisucht, Monatsblatt (1872, ftc.). Franken- 
berg, Bienenwirthschafil. Haupt-Ver., Sdehs. Bienenfreund (1865, 
ftc.). Frankfort, Zoolog. Ges., Der Zoolog. Garten (i860, ftc.) : 
Deutsche Malakasoolog. Ges. (1868), /aArMefcsr (1874-1887) and Nack- 
richtsblatt {iS6g,&c.). Halbmtadt, Deutsche Omitholog. Ges. Halle, 
Omitholog, Central-Ver. Hamburg, Zoohg. Ges., Ber. '(1862, ftc.). 
Hanover, Bienenuiirlhsehaftl. Cenh^-Ver., Centralblalt (i'86s, ftc.). 
Leipzig, Sdehs. .SeidenSau Ver., Zeitschr. (1868, ftc.). Munich, 
Entomolog. Ver. {1876) ; Fischerei Ver.,Mittheil. (1876, ftc.). N5rd- 
Hngen, Ver.DeutscherBienenwirthe,B.-Zeilung (1S43, ftc.). Ratisbon 
Zoolog.-mineralog. Ver. (see class 1.). Stettin, Omitholog. Ver. (1873), 
Jahresber. (1873, ftc.) ; Entomolog. VrA (1857), End. ZeUuug (1840, 
ftc.). Trieste, Zoolog. Inst .«. Zoolog. StaHon (1875), Arbeiten (1878, 
ftc.). Troppau, SekStt. BrsNZNfKcAf-Fsr. (1873). Vieam, Entomolog. 
Ver.; Embryalog. Inst., Mitihsil. (1871, ftc.) ; Omilhidog. Ver. 
Wurzburg, Zoolog.-soolomisches Inst. (1872), Arbeiten (1874, ftc.). 
Switzerland : wm, Schweie. Entomolog. Ges. (1858), MitteU. (1862, 
ftc.). Geneva, Assoc, Zoohg. du Ldman; Sot- Ormihehg. Suttee 
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UMj), bull. (tS66, dec.)- 2iirich, tntemat. Enlomologonvtrein (t886), 
Seoiitas EnUmologica (1886, &c.). Italy: Casale, Soe. Bacciogica, 
Boll. (1866, ftc.). Florence, Soc. AUantina Ital., LaSoricolluraltSSi, 
Ac.); Soc. Entomokg. Hal., Boll. (1869, &c.). Naples, ZocOog. 
Station, Mittheil. (l8;8). Palermo, Soc. di Acclimat., Atti (1861, &c.). 
I^sa, Soc. Maiacolog. Hal., Boll. (1875, &c.). Rome, Soc. di Pisicoll. 
Hal. (187s). BsLQtUM: Antwerp, Roy. do Zoohgie (1843) with 
Jardin Zool. and Mus. Brussels, Soc. Roy. dt Zoologit el Malacoto- 
gigut dt Btlge (1863), Annales (1870, &c.) ; Soc. Enlomolog. de 
Btlgigut (1856), Annales and Bull. (1837, &<’-)' Holland: 
Amsterdam, K. Zoolog. Genootschap " Nalura Artis AH^stra " (1838), 
Bijdragen (1848), Jaatboekie (183^ &c.) and Ttjdschr. (1863, 
ftc.), zoolog. garden and maseum. The Hague, Nedtrl. Enlomolog. 
Verttn., Tij&chr. (1857, &c.). Rotterdam, Nedtrl. Dierkundige 
Verttn., Tijdschr. (1874, &c.). Norway: Bergen, Selshabet for 
Norges Fiskeritr. Christiania, Del Biol. Selskab. (1894), Aaresber. 
Sweden: Stockholm, Enlomolog. Fdrtning (1879), Ent. Tidshrift 
(1880, &c.). Russia: Rlxyaixm, Acclimat. Soc. St Petersburg, Rus- 
non Enlomolog. .Soc. (1859), Horae socielatis entom. rose. Argen¬ 
tine Republic: Buenos Aires, Soc. Zoolog. Argentina, Period. 
Zoolog. (1875, &c.); Soc. Enlomolog. Argenl. 

XI. Anthropology 

The Cordis Inlemationat d‘Anthropologic et d‘ArcUologie Pri- 
kisloriques held its first meeting at Neuchfitel in 1866; it issues 
Comptes rendus (1866, &c.). The Royal Anthropological Institute oj 
Great Britain and Ireland was founded in 1871 upon the Ethno¬ 
logical Society (1843), which published a Journal (1848-1856) and 
Transactions U859-1869), and the Anthropological Society (1863), 
which issued Memoirs (1863-1869) and the Anlhroj^logical Review 
(1864-1870). The Institute brings out a Journal (*871, (Skc.). 

Sydney, ifoy. Anthropolog, Soc. (1896). Bombay, The Gotha Soc. 
(1903), occasional pamph!^. 

United States : Ashtabula, Anthropolog. Soc. Cleveland, Amer. 
Inst. Anthrop. (1890), Journal. New York, Amer. Ethnalog. Soc. 
(1842), Trans. (1845-1853) and Bull. (1860-1861); formerly Anthro¬ 
polog. Inst.. Joum. (1871). Washington, Anthropolog. Sec. (1879), 
Trans. (1883, itc.) ; Amer. Anthrop. Assoc. (1902), Amer. Anthro¬ 
pologist. Havana (Cuba), Soc. Antrop. France : Grenoble, Soc. 
dauphittoise d’Ethn. et d’Anthrop. (1894), BuU. (1894, &c.). Lyons, 
Soc. d'Anthrop. (1881), Bull. (1881, Ac.). Paris, Soc. d'Anthropohgte 
(1859; recognized 1864), iS«U. and Afim. (i860,&cd; Soc. d"Ethni^r., 
Annuaire (1862, Ac.) and Revue (1869, Ac.); Soc. des Traditions 
Poimlaires (18W), Rmue (1886, Ac.). Germany and Austria- 
Hungary: ^rlin, Ges. /. Anthropologic, Ac. (1869), Zischr. (1870, 
Ac.) and Verhandl. (1871, Ac.); Deutsche Ges. far Anthrop. Ethn. Ac. 
(1870), Archiv (1866, Ac.). Brunswich, Deutsche Ges. /. Anthro- 
pologlt, Archiv (1870, Ac.) and Corr.-Blalt (1874, Ac.). Budapest, 
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British legal societies is the Laic Society (1837, incorporafed 1832, 
leincorp. 1845); it began courses of lectures for students in 1833, 
and was appointed qsgis&ar of solicitors ten years later, wd ob¬ 
tained supplementary charters in 1845 and 1878. This socieW has 
a fine bnilaing, with library and examination hall in Chancery Lane, 
Ix>ndon. There are over 70 provincial societies, most of them being 
associated with the parent body. The Verulam Society (1646) 
published a few books and came to an end. The Selden Society. 
established in 1887 for the promotion of the study of the history of 
law, prints ancient records. The headquarters of the Association for 
the Reform and Codification of the Law of Nations are in London, but 
conferences are held in various continental towns. The C bartered 
Institute of Patent Agents (founded 1882, incorporated 1891) issues 
Transactions. The Juridical Society of Edinburgh (1773) published 
five editions of a Complete System of Conveyancing. The Ascham 
Society was founded in 1879 for the improvement of educational 
methods; and the Society for the Development of the Sciettce of Educa¬ 
tion (1875) issued Transactions. 

United States: Baltimore, Amer. Pol. Sc. Assoc, (tgoj), Proc. 


Assoc. (1857), ivec. France : Grenoble, Soc. de Statist. (1838), Bull. 
(1838, Ac,). Marseilles, Soc. de Statist. (1827), (1837, 

Ac.) : Soc. Sc. industr. (1871), Bull. (1872, Ac.). Paris, Soc. Int. das 
Etudes Pratiques d'Econ. (1856, recognized 1869); Soc. Fran, de 
Statist. Vniv. (1829), Journal issued jointljf with Acad. Nat. since 


Eliment {1815, recognized 1831), 
Mim. (1868, Ac.): Soc. de I'Er 


!, Bull .: Soc. de Linguisiique (1864), 
nseignemenl Supirieurs (1878), Rev. 


Magyar Ni^afti Tdrsasdg (1889), Ethnograpkia (1889, Ac.). Cologne, 
Ver. sur Fbrderung des Stadt-Rautenstraueh-Joest Museums fiir 
VMkerkunde (igo^. Jahresber. (1904, Ac.). Gdrhtz, Ges. fUrAstihrop. 
Ac. (1888), Jahreshefte. G6ttingen, Anthropolog. Ver., Mstthesl. 
(1874, Ac.). Kiel, A Ahrop. Ver. (1877), Mstteil. (1888, Ac.). 
Leiprig, Ver. f. Anthropolog., Ber. (1871, Ac.) afterwards joinod to 
the Ver. der Erih. Munich, Ges. f. AnthrofxAog. Ac. (1870), Bestr. 
(1876, Ac.). Stuttgart, Anthropolog. Ges. (1871). Fundber. (1893, Ac.). 
Vienna, Anthropolog. Ges. (1870), Mittheil. (187OJ Ac.). Italy: 
Florence, Soc. Hal. di Antropologia (- 68), Archtvio (1871, Ac.). 
BELCitnt: Brussels, Soe. d'Anthrop., Bu'l- (1882, Ac.). Sweden : 
Stockholm, Svensha Sdllskapet fBr Antrop. (1873), Tidshrift (1873, 
Ac.). Spain: Madrid, Soc. Antrop hg. Esp., Revista (1875, Ac.). 
Russia: St Petersburg, Russian Anthrop. Soc. (1888), Protoholy- 
sasedtmii {1901, Ac.). 

XII. Sociology (Econonafc Science, Statistics, Law, Education) 
The intemational societies are the Association Internationale pour 
le Progris Sciences Soeiales and the Congrhs Intemational de 
Statistique, which first met at Brussels in 1853. have issued 

Comptes rendus. The Congris Intemationat de Bienfaisance may be 
tmoed to a suggestion at &e Congp^s Pdnilentiairt held at Frankfort 
in 1847. The first meeting took place at Brussels in 1856. The 
Instrinlemat. de Sociologie (1893) has its headquarters at Paris. 
T^e NsttiouH Association for the Promotion oi Social Science (i6si) 
had united with it in 1864 the Society for Promoting the Amendment 


Charles (1839), Mim. St Maixent, Soc. dt Statist, des Deux-Sivrts. 
Toulouse, Acad, de Llgis. (1831), Rec. (1851, Ac.). Germany wd 
Austria-Hungary: Debreczen, Magyar Kir Gasdasiei Akad. 
(1868). Berlin, Volkswirths. Ges. (i860), Volhswirths. Zeilfragtn 
(1879, Ac.): Ver. f. deutscke Volkswirths. (1876), Ztschr. (1880, Ac.); 
Ver. I Fordvrung d. Handelsfreiheit (1878), Mittheil. (1879, Ac.); Ver. 
f. d. .Statist.; Jurist. Ges. (1859), Jahresber. (1863, Ac.). Dre^n, 
Statstischer Ver. (1831), Mittheil. Frankfort, Siatistische Ges .; 
Juristische Ges. (1866), Rundschau (1867, Ac.): Akad. filr Stuial- u. 
Handelswissenschaften Hgot). Freiburg, Badische Heimat (1893), 
Volkeskunde. HaUe, Kontgesellschaft (1904). Kantstudien. Lai¬ 
bach, Jurist. Ges. Leipzig, Ver. f. wiss. Pddagogik, JakrbuOt and 
Mittheil. Italy: Tortona,Soe.<KSJona£co«o»»'B,Boll. Belgium: 
Brussels, Ligue de VEnseignement (1864), BuU. -, Soc. Centr. des 
Instituteurs Beigss (i860), Le Progris; Insl. Solvay de Sociologie 


Sooe ftre fist&hli^ed in l^don. Ttie Hoyal SUUis$ic<U Society (1634), 
incorporated 1887, pubUMies a Journal (1839, Ac.); Cobden Club 
(1866), lor the difiusion of the political and economical pnnciples 
with which Cobden's name is associated, has Issued a variety of 
publications: Institute of Actuaries (inoorp. 1884): Institute of 
Chartered Accountants (1880): Institute of Bankers (1879)the 
Society of Incorporated Accountante and Auditors (1865), and the 
Chartered Institute of Seeretarsee, also meet to London. There are 
olao tiie Manchester Statistical Society (1833), wi&i Transactions : tile 
Faculty of Actuaries in Scotland and the Scottish Soeiely of 

vtt_.'.ii /•ae^aiV UaaAI. • and iihdi XiatiaiiAal 


R. Acad, de Ciencias Mor. y Pol. (1857). Russia: tio«x>w. Juri¬ 
dical Soc. St Petersburg, P«iagogtcal Soe. Egypt: Cairo, fiiwsaM 
CsBlraf de Statist. Havana (Cuba), See. Earn, dt Amigos del Pais 
{tj9z), Memorias. Japan: Tokio, Slalisl. Soe. 

XIII. Medicine and Sueoery 

The first meeting of the Congris Midieal International was held at 
Paris in 1867; a Bulletin has been issued annually since x868, and 
the first Surgical Congress was held in Paris in 1883. The first 
Congris PModique Internal. d'OphIhalmologie took place at Brusaels in 
1857. . The Ro^ Cdleges oi I%ysicians and of Surgeons of London, 
Etmiburgh and Dnblin do not come within our scope. The Medical 
Society of London (1773) is the oldest in the metropolis; it has issued 
Memoirs {iqSq-i»>i), Transactions (1810, Ac.), and Proceodings 
(187a, Ac.). The Royal Soeiely of Medicine was formed, by Royal 
charter, in 1907 by the amal^mation of the following societies: 
Roy. Med. and Chir. Soc. (1805), Pathological Soc. (1846), Epi- 
demiological Soc. (1850), Odontol. Soc. of Gi: Brtiarn (1836), Obstetneei 
Soc. (1838), CUnical Soc. (1867), Dermatological Soe. of London U882), 
British Gynaecological Soc. (1884), Neurolog. Soc. (1886), British 




Soc. of Anaesthetists (1893),- 

(1894), Otohgical Soc. (1S99), Soc. for Study of Diseases m Children 
(1900), British Eleclro-therapiutie Soe. (1901) and the Tkerapetdioal 
MC. (1902). Moat of these societies have separate Tratuactiosts- or 
Proceedings. Other London societies (pakt and presenti include the 
Abemethian Society (1795). which issues Proceedings ; British Dental 
AttoHation (1880), with a Journal (1880, Ac.); British HomoUfatkic 
Aiiooiaitim (1839), with j4«ftalJ (i860, Ac.); Brititk Medical 
Attociation (1832), which has xaOto than iorty home add colonial 
branches, and pubUshes British Medical Journal (1857, ; Hahne¬ 

mann Publishing Soeiefy (fSg*), Materia Mtftiea (1852, AcJ; 
Harvttim Society (1831); Hunterum Soefsty (1619), Trans.; Udier 
/iMfM* (iaeo^ Medieo-Ltgal Sec, ef London, Ttmu.x 
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Mtdico-Psycholog, Attn, of Gt. Britain and Inland (1841, ^ncoip. 
1895) ; Ntw Sydtnham Hoeiety (1858), wbich published Bitmnal 
Retrospect (1867, &c.), and translations and reprints of books and 
papers of value, succeeded the old Bydettiam Society (1844-1858), 
which issued 40 vols. ; Ophthalmologicai Society (1880), Trans. •, 
Pharmaceutical Society (1841), with museum, Pharmaceutical Journal 
(1842, &c.) ; Physiological Association (1876), Joum, of Physiology 
(1878, &c,) ; Rdnigen Soc., Journal ; Royal Institute of Public Health 
(1886, incorp. i8ga), Journ .; Royal Sanitary Institute (187(1, incorp. 
1888), the council of which appoints examiners, directs Parkes 
Diuseum, founded in 1870 in memory ot Dr E. A. Parkes ; Society of 
Medical Officers of Health (1856), Trans, and Public Health ; Soc. of 
Public Analysis, Analyst. The provincial societies are very numerous 
and includt! : Bradlord, Med. Chir. Soc. (18(13) Bristol, Med. Chir. 
Soc.; t;ardiff, Med. Soc. (1870) ; Liverpool, Sch. of Tropical Med. 
(1898, incorp. 1905), Memoirs ; Manchester, Med. Soc. (1848) ; 
Newcastle-upon-Tyne, North, and Durham Med. Soc. (1848). 
Dublin, Roy. Acad, of Med. in Ireland (1882), Trans. (1883, &c.): 
Pharmac. Soc. of Ireland (1875). Edinburgh, Roy. Med. Soc. 
(1737 ; charter 1778) ; Harveian Soc. (1752) ; Medico-Chirurg. Soc. 
(i8ai), Trans. (1824, &c.); and Obstetri^ Soc. (1840). Aberdeen, 
flfsd. Chir. Soc. (1789). Glasgow, Medico-Chirurg. Soc. (iSbb), 
based uptm Med. Soc. and Med.-Chirurg. Soc. (both 1814), joined 
by P<dh. Soc. in 1907. 

Austbama ; Melbourne, Med. Soc. of Victoria, Austr. Med. Joum. 
(1856, &c.). Canada: Montreal, Union Mid. du Canada, Revue 
(1872, &e.): Canada Med. Assoc.. Trans. ItSyy.&c.). India: Bom¬ 
bay, Med. and Physical Soc., Trans. (1838, &c.). Calcutta, Med. 
Soc., Trans. (1883, ike.). 

United States : Amer. Pub. Health Assoc., Reports (1873, &c.); 
Amer. Dental Assoc., Trans. (1860, &c.); and Amer. Inst, of Homoeop., 
Trans. (1878, &c.). The headquarters of the American Medical 
Association (18.^7) are at Chici^o; it publishes a Journal. The 
American Surgical Association (1880) unites at Wa&ington every 
third year with the Congress of American Physicians and Surgeons. 
The State medical associations include those of Alabama, Trans. 
(1889, &c.) ; Georgia, Trans. (1873, &cd ; Maine, Trans. (1853, &c.) ; 
Missirari, Trans. (1851, &c.) ; and South Carolina, Trans. The 
State medical societies include those of Arkansas, Trans. (1877, &c.); 
California, Trans. (1870, &c.) ; lUinois, Trans. (1851, &c.): Kansas, 
Trans. {1^7, &c.) ; Michigw, Trans. (18(19, &c.); Minnesota, Trans. 
(1874, &c.) : Nebraska, Trans. (1869, &o.); New Jersey, Trans. 
11859, &c.); Pennsylvaaia, Trans. (1851, &c.); Rhode Island, Trans. 
(1877, &c.); Texas, Tr-ns. (1B74) ; and Wisconsin, rrims. (i8to,&c.). 
To these have to be added the following town associations. Albany, 
Med. Soc., Journal (1807, &c.). Baltimore, Med. and Chirurg. 
Faculty of Maryland, '1 rans. (185(1, &c.). Boston, Amer. Gynaecolog. 
Soc., Trams. (1876, &c.) ; Moss. Medico-Legal Soc., Trans. (1878, 
&c.). Denver, Acad, of Med. (1903). New York, Acad, of Med., 
Trans. (1847, &c.) and Bull. {iSito, &c.) ; Med. Soc., Trans. (1815, 
&c.) : Medico-Chirurg. Soc., Trans. (1878, &c.) ; Amer. Surg. Assoc., 
Trans. (1883, &b.) ; Medico-Legal Soc,, Sanitarian (1873, &c.); Amer. 
Ophthalmolog. Soc., Trans. (1865, &c.); Path. Soc. (1844), Trans. 
(1875-1879), Proc. (1888, &c.). Philadelphia, Med. Soc., Trans. 
(1850, &c.) ; Obslet, Soc., Trans. (1869, &c.); Amer. Pharm. Assoc., 
Proc .: Patholog. Soc. (1857), Trans. (1897, Sx.); Coll, of Physicians 
(1787) ; Amer. Soc. of Tropical Med, (1903). Richmond, Med. 
Soc., Trans, (1871, &c.). 

Fbancb: Besanvon, Soc. de Mid. (1845), BuU. (1845, &c.). 
Bordeaux, Soc. de Mid. (1798), Joum. (1829, &c.) ; Soc. de Pharm. 
(1834), Bull, (i860, &c.) ; Soc. de Mid.etdc Chirurg.; .Soc. d'Anat. et 
de Physiol. (1879), BuU. (1880). Caen, Soc. de Mid. (1799 : known 
by its present name since 1875), Journal (1829), Mim. (1869). 
ChacaMry, Soc, de Mid. (1848), Comples rend. (1848, &c.) anil Bull. 
(1859, &c,). Grenoble, Soc. de Mid. Havre, Soc. de Pharm. (1858), 
Mim. Lille, Soc. de Mid. (1843), BuU. (1845, &c.). Lyons, Soc. Nat. 
de Mid. (1789), Le Lyon mid. (1869, &c,). Marseilles, Soc. de Mid. 
(1800), Comptes rend. (1826-1853) and Le Mars. mid. (1869, &c.) ; 
Soc. Mid.-Cnimrg. (1872). Paris, Soc. dB Mid. Pratique (1808), BuU .; 
Acad. Nat. de Mid, (1820) ; Soc. Nat. de Chirurg. (1843, reorganized 
1859), Mim. (1847, &c.) and Bull. (1851, &c.) ; Soc. Anat. (1803), 
Bull, (1826, &c.) ; Soc. Clinique, BuU. (1877, &c.) ; Soc. Mid. des 
Htpitaux, BuU. (1849, Ac.) ; Soc. Mid. ligale ; Soc. de Pharm. 
(1803), Joum. (1815, Ac.) ; Soc. de Thirapeutique; Sec, Fran, de 
flygune ; .Soc. Centr, de Mid. Vitirinaire (18^4), Bull.: Assoc. Int. 
de.lUnst. Marey (1898) (for examining physicuogical methods and 
a»>(uatus). Bull., Travaux. Rouen, Soc, de Mid. (1821), Union Mid. 
(tfei, 4 :(i.|; Soc, Libre des Phartnaciens {iHot), BuU. Toulouse, A'oe. 
de Mia. (1801), BuU, and Revue (1867, &c.). Toum, 8bc. Mid. 
(1801). Germany and AusTBiA-HuNtSARY: Deutscher Arsteuereins- 
bund (1872), Verhandl.; Central Ver. d. Zahndrite (1839), MiUheil.; 
D. Velerindrrath (1872) ; D.Apothehtr-Ver. (,1620), Arckiv{tliaa,.llic,). 
Berlin, Ver. f. tieilkunde (1832), Magaein (1835, Ac.) ; Ges. f. 
GeburtshiUft u. Gyndkologie (1876), Zisfhr. (1877, Ac.); Get, f. 
Seilkunde (1853) : Seri. Med. Ges. (fS6o), Verhandl. (1885, Ac.) ; 
Physiolog. Ges. (1875), Verhandl. (i 877 > : S- Ver. f. Mm. 

SMistik (186B); Ver. MomHop. Arete (z8»), latehr. (i88b, Ac.) : D. 
Ges, f, CMrurgie (tSya), Verhandl. Bonn, Verband der .ArtU. 
Yereine (*865). Breslau, Yer. f. Physiolog. HeHhunde (1848). Ztsohr. 
((830, Ac.) ; Verband d, Sthies.Arete-Ver. (1878).. Cologne, Rhein. 


Med.-Chirurg. Ver, (1848), Organ (1852, Ac.). Darmstadt, Aretl, 
Kreisver. (1844). l^esden, Ges. f. Naiur- u. Heilkunde (1818). 
Jahresber. (1848, Ac.). Erlangen, Physik.-Med. Soc. (1808), Sitimegs- 
ber. (1870, Ac.). Frankfort, Aretl. Ver. (1845), Jahresber. (1857, Ac,). 
Hamburg, AreU. Ver. (i8i(^; Deutsche Ges, fUr Gesek. der Medinn 
(tgot), Milteil. Hanover. Per. dnuiyf.CAefm’Aer (1878). Heidclberc, 
Ophthal, Ges. (1857). Jena, Med.-naturwissensckafUiche Ges. (185^, 
Zeitschr. (1874, Ac.). Kdnigsberg, Ver. f. vciss. Heilkunde ((851). 
Leipzig, Med. Ges. (1829) : Ges, f. GeburtshiUfe (1854), MiUheil .; 
Homiop. Central-Ver. (1829): Magdeburg, D. Chvrurgen-Ver. 
(1844), Ztschr. (1847, Ac.). Munich, AreU. Ver. (1833), Int.- 
Blatt (1854, Ac.). Strasburg, Soc. de Mid. (1842), Mim, (1850, 
Ac.): Soc. Vitirin. (1864); Medisinisch.-NaturwissenschafBicker Ver. 
(1873). Stuttgart, IVUrttemb. Aretl, Ver. (1831), Corr.-Blatt (1832, 
Ac.); Hahnemannta (1868), MiUheil. (1873, Ac.); AfOtheher-Ver. 
(1822), Pharm. Wochenblatt (1861, Ac.). Vieima, K. k, Ges. der Arete, 
Ztschr. (1844, Ac.); Ges. filr inture Medistn u. Ktnderheilkunde, 
Med. Wocheuschrift. Weimar, Med.-naturwiss. Ver. (1863). Wflrz- 
burg, Physihal.-med. Ges, (1849), Verhandl. (1850. Ac.). Switzeb- 
LANo': Geneva, Soc. MAi. Zurich, Soc. de Mid.; Sekume. Apotheher- 
Ver. Italy ; Bologna, Soc. Med.-chirurg. (^noa, Aecad. Med.- 
chirurg. Milan, .Soc. Ital. d' Igiena. Modena, Soc. Med.-chirurg. 
Naples, Real Accad. Med.-chirurg, Palermo, R. Accad. delle Sc. 
Med. (1649), Atti (1889, Ac.). Rome, R. Istit, Fisioo - patologico. 
Turin, Accad. Real Med.-chirurg. Beloioh : Antwerp, Soc. de Mid. 
(1839), AnntUes. Brussels, Acad. Roy. de Mid. (1841), BuU. (1841, 
Ac.) and Mim. (1843, Ac.): Soc. Roy. de Pharm. (1845), BuU .: Soc. 
d'Anat. Patholog. (ibqtt), Annales; Soc. Beige de Mid. Homatop.; Soc. 
Roy. des Sc. Mid. et Nat. (1822), Journal (1842, Ac.), Annates (1892, 
Ac.), Bulletin (1843, Ac.); Inst. Solvay de Physiol. (1894), witheketro- 
physiologicai, chemical, emb^ologi^ and other laboratories, and 
lecture hall. Ghent, £dc. de laid. (1S34), Annates. Liige, Soc. Mid.- 
chirurg. Holland : Amsterdam, Genootschap ter Bevordering der 
Genees-en Heel-Kunde, Verhandel. (iHqs, &c.)', Nedort. Maatschappij 
ter Bevord. der Pharmacie, Batavia (java), Genaeskundige Vereeni- 
ging. Denmark: Copenhagen. R. JWed. S»lsAai>; Veterinaer Selshab. 
Norway : Christiania, Med. Selshab, Magasin (1840, Ac.). Sweden : 
Stockholm, Farmaceutiska Inst.; Svenska Ldkaresdllskapet (1S08), 
Handl. (1813, Ac.). Upsala, LikarefSrenig, Ffirhandl. (1865, Ac.). 
Spain : Madrid, R. Acad. Med, (1732). Portugal : Lisboa, Soc. de 
Sc. Med. (1835), Jornal (1835, Ac.); Soc. Pharm, Lusitana. Russia; 
Dorpat, Pharm. Soc. Helsingfors, Finska LdkaresdUshapet (1835), 
Handl. (1841). Moscow, Phys.-med. Soc. Riga, Soc. of FraetiaU 
Physicians. St Petersburg, Soc. of PracUctu Physicians; Imp. 
Pharm. Soc. Vilna, Imp. Med. Soc. (1805), Protoholy. Warsaw, Med,- 
Chirurg. Soc. Tomsk (Siberia), Soc. of Naturalists and Pkysioians 
(1889), Protocol. Rumania : J assy, Soc. of Naturalists and Physicians 
(1830), Buletinui. Greece : Athens, Soc. Mid. 'Turkey : Constanti¬ 
nople, Soc. Imp. de Mid .; Soc. de Pharm. Central and South 
America: BuenosAires,dsoc.Msd, Caracas,EtciMiaAfsif. Guada¬ 
lajara (Mexico), Soc. Afcd. Merida (Mexico), Soc. Afsd. Mexico, dead. 
de Meii.; Soc. Med. Monte Video, Soc. de Med, Rio de Janeiro, 
Instituto Osuialdo Crus, formerly Insiituto de Manguinkos (for the pro- 
motiou of ei^rimcntal pathology); Soc. Med. e Cirurgia. San(iiM[o. 
.Soc. Med. Japan : Tokyo, Soc. for Adv. of Med. Sc., Trans. (1885, 
Ac.). 

XIV. Engineering and Architecture 

The principal E^lisb society dealing with mechanical science is 
the Institution of Civil Engineers (established in 1818, incorpomtsd in 
1828), which publishes Transactions (4to, 1836-1842) and Minutes of 
Proceedings (evo, 1837, Ac,). George Stephenson was the Erst 
president of the Institution of Mechanical Engineers, which was 
founded at Birmingham in 1647, removed to London in 1877, and 
registered under the Companies Act ia 1878. It holds migratory 
meetings and pubiisbes Proceedings. The Soeiety of Engineers (1854), 
with Transaettons (1861, Ac.); the Civil and Mechan&al Engineers' 
Society (1859); the Iron and Steel Institute (1869, incorp. 1899), with 
Journal and Mem.; the Surveyors' Institution ( 1868 , incorporated in 
1881), which pnbUshes Transactions and holds professional examiiu- 
tkms; the Aeronautical Society of Great Britain (1866), the JnsH- 
lutiott of Electrical Enpneers (1871, incorp. 1883), Jammed; tire 
Institution of Mining Engineers has associated witii it many branch 
institutions in the provinces. Journal; the Institute of Gas Engineers 
(1863); the Illuminating Engineers' Soc. (1909); we Institute of 
Mems; and the Instn. of Mining and Nfetallurgy, meet in 
London. There are institutions in the provinces at Bradford, 
Bristol, (Mrdifi (1857, iixxirp. 'in i88x), Ghraterfield <1^71), Dublin 
(1835, incorp. in 1857), Glasgow (1857, with TransaBions), Liverpod 
(1875), Middlesbrottgn (18^), Newcastle-upon-Tyne (1852, incorp. 
in 18^, with TransacUans), Nottu^ham (tSyi), Dudley (iBtti), 
and Mlfast (1892). 

The leading architectural society is the Royal Institute of British 
Architects, founded in 1834, inoor^ratad in 2637, and granted new 
chartscs in 1687 .and 1908. It appoints examining professiimal 
boards and publishes Transattions (1836; 1879, Ac.) am Prooeedings 
(1879, Ac.). There are. also the associations of Birmingham (1873), 
Eduibargh (1850), Exeter (1843), Glaegow (s868), Lneds <1876), 
Lcicesterdiire (1855), Liverpool (1848), Mamchester (d875),Newcara*- 
upon-Tyne, and the aocietieeof Manciiester (1865) and Oxfoed (rHjyj. 
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i 893)' The Boy. Inst, of ArchtUcis of IreUmd meets in Dublin and 
publishes a Journal. 

Uhited States: New York, Inst, of Mining Enginters; 
Amsr. Soc. of Civil Engines, Trims.; Anur. Soc. of Mech. Eng., 
Trans.t Amir, Inst, of Min. Eng,; Amir. Inst, of Architects (18^7) 
Washington. Soc. of Naval Eng. France: Lyons, Soc. Acad 
« (1830), Anualss (1867, &e.). Paris, Soc. des InginioursCivils, 

Annnain (1848, &o.); Soc. Cent, des Architectes, Bull. (I'Ssi, &c.) and 
(1875, *c.); it has held a congress since 1875. Saint- 
Etienne, Soc. de I'Industrie Min. (1853), Bull. Germany and 
AusisiA-HuNOARy: Berlin, Ver. Deutscher Ingenieure, Ztschr. 
(1837) a«Kl Wochenschrift (1877, &c.); Ver. f. Eisenbahnkunde ; Ahad. 
des Bauwesens; Archiieiten-Ver., Ztsekr. Breslau, Ver. f. Ges. der 
Biid. Kiinste (1861). Constance, Mitnstorbau Ver. (1861). Dresden, 
Sdchs. Ingen.- u. Archilekten- Ver., Prolok. Hanover, Arch'.- u. Ingen.- 
Ver., Ztsekr. KUtgeniuTt, Berg-und Hutten-Mannisehen Ver. Lwben, 
K. k. Berg-Akad. Munich, Bayr. Arch.- u. Ingen.-Ver., Ztsekr. 
PsaguB, Arch.- und Ingen.-Ver. Vienna, Osterr. Ingen.- u. Arck.- 
Ver., Ztsekr .; Ges. f. Bild. Kiinste. Switzerland : Lansanne, 
See. Vaudoisedes Ingin. et des Arch. Zurich, Ver. Sekweis. Ingen. 
u. Arek. Italy: Turin, Soc. degH Ingeneri, AUi (1868-1870). 
Beloivm: Brussels,rissoc.dss/Hg^. lAk^, Assoc.desIngin. {tbgf), 
Annnaire (1851, &c.). Holland: Amsterdam, Maatschap^ ter 
Bevordering der Bouwkunst, Bouwhundige Bifdragen (1843, &c.). 
The Hague, Kon. Inst, van Ingen., Verslag (1848, &c.), Verkandel. 
(1848, &C.) and TijdKkr. (1870, &c.). Spain and Portugal : lisbon. 
Assoc, dos Engtnkeiros Ctv. Port .; Soc. dos Arckitectos e Arckeologos. 
Madrid, Soc. Central de Arquitectos. 

XV. Naval and Miutary Science 
The Royed United Service InsHtuHan, first known as the Naval and 
Military Library and Museum (1831), took the name of the United 
Service Institution in 1839, and was incorporated in i860 ; its pro¬ 
fessional museum is hou^ in the bannering hall at Vhiitehall; 
it publishes a Journal (1857. &c.). Ibe Institution of Naval 
Arekitects (i860) publishes Transactions (4to, i860, &c.). The 
Royal Artillery Institution (183B), which issues Minutes of Pro¬ 
ceedings (1858, Ac.), is at Woolwich,and the Royal Engineers’ Institute 
(1873), which issues Royal Engineers' Professional Papers, at Chatham. 
The Navy Records Soc. (1893) publishes works connected with the 
histoiy of the British Navy. Canada : Toronto, Military Inst. 
India : Simla, United Service Institution. 

United States : New York, Military Service Inst. (1878), Journal 
(1879, Acd ; Soc. of Naval Architects and Marine Eng., Proc. Anna- 
poliB, U.S. Naval Institute (1873), Proc. France : Paris, Riunion 
dee Offioiers, now Cercle Militaire, Bull. (1871, &c.). Gbkmany 
and Austwa-Hungary ,: Munich, MilitOr. Ges. (1868), Jahrbuck. 
(1871, &c.). Vienna, Jf. k. Milit.-Geogr. Inst., Ariieiten (1871, 4c.). 
Holland : Utrecht, Vereen. tot Verspreiding van Kennis aangaande 
s’Lsmds Verdediging, Jaarsverslag (1872,4c.) and Werken. Norway : 
Christiania, Militoere Samfund, Nordsk MtUt. Tidsskrift (18^8, 4c.). 
Denmark : Copenhagen, KrigsvidenshabeUge Selshab, Milu. Tids¬ 
skrift (1872, 4c.). 

XVI. Agriculture and Trades 
The Royal Agricultural Society of England began as the EngUsk 
AgricuUural Society in 1838 and was incorporated in 1840. It bolds 
annually one migratory meeting in some part of England or Wales 
and meetings in London, whore are its headquarters; it publishes a 
Journal (1840, 4c.). Among provincial agricultural societies and 
associations may be mentioned — Aberdeen, Roy. Northern Agr. Soc. 
(11843). Arbroath, Angus Agr. Assoc. Banbury (1834). Baaing- 
stein, Roy. Counties Agr. Soc. (1859). Bath, Bath and West of Engl. 
Soe. and Southern Counties Assoc, (founded in 1777, enlarged in 1652, 
and leorganized in 1866), Lstlers and Papers (1780-1816) and Journal 
(1852. Sc.). Belfast, Chemico-Agr. Soc. of Ulster (1843), Proc.’, 
N.E, Agr. Assao.of Ireland. Birkenhead, WimUandBirkenkeadAgr. 
Stti (1842). Brecknock (1S55). Carluke (1833). Chelmsford, Essex 
Agr.Soc. (iSst). Chertsey (i»3). Doncaster (187a). Dublin, Noy. 
..4fr. Soc: of Ireland (1841). Edinburgh, Highland and Agr. Soc, of 
Scotland (1784, incoiporated in 1787), Trans, (tygg, 4e.). Halifax 
(i«39, enlar^ in 1838). Ipswich, Suffolk Agr. Assoc. (1831!. 
Otioy,- Wharfedale Agr. Sac. Paisley, Renfrewshire Agr. Soc. (1802). 
Wakwicki Worcester Aprica : Cape Town, A^. Soc. 

AUSTI14LIA ! Sydney, .ifgr. Soc. of N. S. Wales. British Gtiiana : 
Georgetown, Joiy. Agr. and Commerdat Soc. Canada : Mootieal. 
Seej d'Agr- hank : Calcutta. Agr. and HotUc. Soc., Jeurm. (184a, 
4mi. 

UNtkBo States : There were agricuKoral societies termed 'at 
HaUadelphia aiKl in South Carolina in 1783. The New York Soc. for 
Ike Pxonutiim of AgrtcuBure, Arts and Manufactures <179()> the 
Massasltnsitlo'Sat., for'Prom, AgntuUure (i 79 e)p and 
Ssa,’(t8t>9), issued puBUcations. Albany, 5<ais Agr. S«ie.‘(i83a), Tke 
CuUivaior .and Journal. Atlanta, State Agr. Soc, Boston, Inst, of 
TeOknology, 'Ro’bsHf.oa, Stevens Inst, of Teoimolt Madison, Sfott ,4fr. 
.S^ 'JTmWs, (183a, 4c.). Saciamento, See. 0/riff. <m<( HdMic. San 
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Prancftco, Agr. and Hart. Soc. Troy, Renssslaer Polytechnie hut. 
(1824) J Woreesler Pelyttckgio Institute (1863), Joum. (1879, 4 c.). 

France: Algiers, toe. 4 ’Agr. (1840), Bull. Agen, Sec. cTAgr, 
(1776), Rec. (il^, 4 c.), Amiens, Soc. Industrieile (i86t), BmU. 
Angers, Soc. d'Agr. (1799L formerly Acad. d'Angers, Proc.-verb, 
^846-1854), Mim. (1831, Nc.), Documents (1896, 4 c.). Bordeaux, 
Soc. d'Agr. BouloMe, Soc. d’Agr. Caen, Assoc. Normands pour 
I'Agr., I’Industrie, 4 c. (1831), Annuaire (1833, 4 c.) ; Soc. d’Agr. et 
de Commerce (1762), Mim. (1833-1838) and Bull. (1827, 4 c.). 
Chdlons-sur-Mame, Soc. d’Agr., 4 c. (i73<rt, Comptes rendus (1807- 
1835), Mim. (1833, 4 c.). Douai, Soc. d’Agr., 4 c. (1799), Souv. 
(ifei-lSSs), Mim. (1826, 4 e.). Elbeuf, Soc. Industr. (1838), Bull. 
Grenoble, Soc. d’Agr. et d’Hortic. (1833), Sud-Est (1835. 4 c.). Le 
Mans, Soc. du Matiriel Agr. (1837), Bull. Lyons, Soc. des Sc. Industr. 
(1862), Annalss. Montpellier, See. d’A^. (1799), Bull. (1808, 4 c.). 
Nancy, Soc. Centr. d^Agr. P^s, Soc. Nat. d'Agr. ds France (1761 ; 
reconstructed in 1878 with a view of advising Government on agri¬ 
cultural matters), Mim. and Bull. Perpignan, Soc. Agr. Scientifique 
et Liu. (1S33), Bull. (1834, 4 c.). Keims, Soc. Industr. (1833), Bull, 
(1838, 4 c.). Rouen, Soc. Industr. (1872), Bull. ; Soc. Libre d^EmuUu 
lion, Commerce et Industrie (1^0), Bull. (1797). Saint-Jean- 
d'Angfily, Soc. d'Agr. (1819), Bull. (1833, 4 c.). St Quentin, Soc. 
Industr. ltB6S), Bull. Tonloxise, Soc. d'Agr. Veaoul, Soc. d'Eneounwe- 
ment d'Agr. (1883), ^ll. Germany and Austria-Hungary : ’nie 
migratory Congress Deutscher Volkswirtke first met at Gotha In 1838. 
A^ram, kroatisch-Slav. Landwirtks. Ges., Bldtter. Augsburg, Ltmd- 
mrtks. Ver., Landw. Bldtter. Berlin, Vereinigt. Berlinerkaufleuie «. 
Industr. ; Bonn, Landwirtksch. Cenlral-Ver. Bremen, Landwirtks. 
Ver. Breabsa, Lemdwirths. Central-Ver.; Sekies. Central Gewerbe-Ver. 
Budapest, Ungar. Ackerbau Ges. MiUkeil .; Industrieile Ges. Cassel, 
Landwirtks. Ceniral-Ver., MiUkeil. Cracow, Ackerbau Ges., Anualsn. 
Danzig, Volkswirths. Ges. (1830). Darmstadt, LandwirthsT'Ver., 
Ztsekr. Dresden, K. Obonomie Gss.-, K. Sicks. Polyteekmeum. 
Ffirth, Gewerbe-Ver. Gratz, K. h. Steiermarkiseke Landwirtks. Ges. 
Greifswald, BalUscksr Central-Ver. Halle, Landwirlks. Centnd-Vor. 
Hanover, Gewerbe-Ver. Innsbruck, K. k. Landwirtks. Ges., Wocksn- 
sekr.; Kimt. Industrie- u. Gewerbe-Ver. Jena, Landwirtks. Inst. 
Kassa, Magyar Kir. Gasdasdgi Akad. at Academy for Agriculture. 
Klausenberg, Me^ar Kir. Gasdasdgi Akad. (1869). KSnlgsberg, 
Ostpreuss. Landwirtks. Central- Ver. Leipzig, Landwirtks. Kreis- Ver .; 
Polyteckn. Ges. Linz, K. h. Landwirtks. Ges. Lubeck, Landwirtks. 
Ver., Mittksil. Mfihlhausen, Soc. Industr., Bull. Munich, Land- 
wirths. Krsis-Ver .; Polyteckn. Ver. Nuremberg, Polyteckn. Ver. 
Prague, Bokmiseker Gewerbe-Ver.; Industrie Ges., MiUkeil. and 
Annalen. Ratisbon, Landwirtks. Kreis-Ver., Bauemfreund. Stutt- 

f art, K. WUrttemb. Central-Stelle, WockenblaU. TsieiUe,.Ackerbau Ges. 

'{IMngen, Landwirtks. Ver. Vienna, K. h. Reicks Landwirtks. Ges., 
Ztsekr, Wiesbaden, Gewerbe-Ver. Switzerland : Bern, Okonom. 
Ges. Lausanne, Soc. d'Agr. de la Suisse Romande. Zfirich, Ver. f. 
Landwirtks. u. Gartenbau. Italy: Bologna, Soc. Agraria, Annali. 
Cagliari, Soc. Agr. ed Econom. Florence, Soc. Econom. ed Agr., 
Rendicouti. Milan, Soc. Agr. di Lombardia ; Soc. Gen. degli Agricolt. 
Ital.; Soc. d' Incoragg. di Arti e Meslieri, Discorsi. Pmgia, Soc. 
Econom. ed Agr., AUt. Turin, Accad. Reale di Agricoli .; Assoc. Agr. 
Hal., Esereitaiioni. Verona, Accad. d'AgricoU. msjaivu : Sec. Centr, 
d'AgricuU. (1854), Bull. Ghent, Soc. Roy. d'Agr. et de Bot. IMge, 
Soc. d'Agr., Joum. (1830, 4 o.). Verviers, Soc. Industr. et Commerc. 
(1863), Bull. Holland : Amsterdam, Aardrijskundig Geneotsekap ; 
Vereemging voor Velksvlift. Denmark : Copenhagen, K. Londkuua- 
holdnings Selskab ; Del Statist. Tabelvaerk. Norway : Christiania, 
Polytetmiske Forening. Sweden; K. Landtbruks A'kadsmien. 
Spain and Portugal: Barcelona, Soc. Econom., Actas, Lisbon, 
Inst. Real de Agric .; Soc. Promotora de Industr. Madrid, Soc. 
Econom. Matritmss, AniUss. Oporto, Acad. Polyteckn. Russia : 
Dorpat, K. Livlindiseke Okonom. Ges., Jahrbuck. Kazan, Imp. 
Econom. Soc, Moscow, Imp. Soc. of Agriculturists. Odessa, Imp, 
Agronom. Soc. of S. Russia. Riga, Technical Soc. St Peteisbtrig, 
Imp. Econom. Soc., Trans.; Tschtical Soc. Rumania : Buchaiest, 
Soc. FoHtecknicd (x88i), Buletinul. South America: Rio de 
Janeiro, Soc. de Agr, 

XVII. Literature, History and Archaboiogv 
The Congris International des Orientalistes first met at Paris in 1873. 
The Congris BibliograpkieUs International held its first meetingin 
1S78, and the Congris MS Amiricanistes its first meetingin 1875. The 
first Interrat. Conference of Librarians took plue in London in 
1877. Congresses of Archivists, Librarians and Hibliograpfaers were 
held at Brussels in 1910. The Royal Society of Literature (1823; in¬ 
corporated in 1823) with Transactions (4to, 1829-1839 : 8vo, 1843, 
&c.), and the Royal Asiatic Society (1823), with fourtusl (1834, 
4 c.), have their headquarters in London; as writ as the follow¬ 
ing literary softies, all of Which issue pubUcationg Aris¬ 
totelian (>879), Ballad (1868), Ckancsr (1868); Dante (18S1), 
Early Enpim Text (1864), East India AssoeiaUon {i866); 'liellenie 
Stumes{tStg); Iucorp. See. of Auikers {tKg), Institute of JesmsaHsIs, 
Irish Lit:, Japtm liigt), LibrSy AssoeioHm (1877), Library AssitiaiUs 
{iSggil Malone (1906), Oriental TrantMtien Fund (iSaB), tWi^TeXt 
Pkiiologisal (1842), SoxbunMe Club (1812), Skortikand, Viking 
Club (i89«); Wyehf (iSte). The LaneasMn and Ckeshirt HUtme 
Seeitty <(z648}, at Liverpool, tile Manekesler LUerdry Ctub, wlQi 



3 i 8 


SOCIETIES, LEARNED 


Traniaekotu and Paptn (1874, &c.), and the Maim Sodtty (18^, at 
Douglas, may also be mentioned. In Glasgow are the Sdlad Club 
(1870), and tho Scottish Soc. of J.it. and Art (1886)1 and in Dublin 
the Nat. Lit. Soc, of Ireland {tSgi). 

The oldest and most imTOitant society in England dealing with 
histoiy and archaeology is the Society of Antiquaries of London, which 
enthusiasts trace to an association founded by Aichbishcm Parker in 
1672. The meetings were not publicly recommenced until 1707 ; the 
present body was incorpotated in 1751; it publishes Vetera Monu- 
menta jfoX., 1747, &c.), Archaeologia {4to. 1770, Ac.), and Proceedings 
(Svo, 1849, Ac.). The Royal Archaeological Institute (1843), issuing 
the Archaeological Journal (1845, Ac.); the British Archaeological 
Association (1843), with Journal (1846, Ac.); the Royal Numismatic 

C'-..- .. •_fct_•_eJ- —V-I- /_D.D \ . 


(1838). 

ing societies, ail of which issue publications : Bibliographical (1892), 
British School at Athens, British School at Rome, British Record (t888, 
incotp. 1893, incl. Index Soc. 1878). Canterbury and York Catholic 
Record (1904), Egypt Expl. Fund (1883), Genealog. and Biogr., 
Cymmrodorion (1751-1773, revived in 1820), Dilettanti (1734), Folk 
Lore (1879), Harleian (1869), Huguenot (1685), London and Middle¬ 
sex Arckaeol. (1855), London Topogr, Soc., Middlesex County Records 
(1884), Pdlaeographical, Palestine Expl. Fund, Parish Pegirfere, Pipe 
Roll (1883), Soc. Bibl. Archaeol. (1870), ."Joe. for Prot. Anc. Buildings 
(1877), Outside London are the Rm. Soc. of Antiquaries of Ireland 
founded in 1849 as the Kilkenny Arch, Soc., changed to Roy, Hist, and 
Arch, Assn, in 1869 and to present title in 1890; the Society of 
Antiquaries of Scotland (1780), at Edinburgh, and the Irish Archaeo¬ 
logical and Celtic Society, at Dublin. Among others are—^Aberdeen, 
New Spalding Club (1886); Bedfordshire Archaeological and Archi¬ 
tect. Soc. (1844); Bristol, Bristol and Gloucester Arch. Soc. (1876); 
Cambrian Arch. Assoc. (1846); Cambridge Antiq. Soc. (1840); 
Carlisle, Cundi. and Westm. Antiq. and Arch. Soc. (1866); Devizes, 
Wiltshire Arch, and Nat. H. Soc. Durham, Surtees Soc. ' 


Colchester, Essex/freh. Soc. (1852) ; Edinburgh, Etiiitogr. Soc. (1890) 
Scottish Hist. (1886); Exeter, Diocesan Arch. Soc. (1841) ; Glasgow 
Arch. Soc. (1656) ; Kent Arch. Soc. (1857) ; Lane, and Cheshire Antiq. 
Soc. (1883). Leeds, Thoresby Soc. (s8^) ; Manchester, Chatham Soc. 
(184^ ; Newcastle-on-Tyne Soc. of Antiq. (1813); Norwich, Norfolk 
and Norwich Arch, Soc. (1846); Oxfora, Architect, and Hist. Soc. 
(1839), and Hist. Soc. (1884) ; Purbech Soc. ; Reading, Berkshire Arch, 
and Architectural Soc. (1871); Surrey Arch. Soc; Sussex Arch. Soc, 

« ; Weldipool, Powys Land Club (1867); and Yorkshire Arch. 
. 1863). 

Canada: Halifax, ATova Scofta iVisf. Soc. (1878), CoE. Montreal, 
Soc. Hist., Mim. (1859, Ac.) ; Numism. and Antiq. Soc. (1872), Joum. 
(187a, Ac.). Quebec, Lit. and Hist. Soc. (1824), Trans, (1837, Ac.). 
Toronto, Ontario Hist, Soc. (1888,1898), Rep.; Lit. and Hist. Soc. 
China: Hong-Kong, Roy. Asiatic Soc. Shanghai, Roy. Asiatic 
Soc., Joum. (1858, Ac.). India : Bomba/, Roy. Asiatic Soc. 
(Branch) (1804), Journal (1844, Ac.). Calcutta, Asiatic Society of 
Bengal, Joum. (183a, Ac.) and Proc. (1865, Ac.) ; Indian Research 
Soc. (1907), Trans. Colombo, Roy. Asiatic Soc., Joum. (1844, Ac.). 
Madras, Lit. Soc, (1818), Journal (1827, Ac.). Singapore, Roy. 
Asiatic Soc. 

Uniibd States: The central antiquarian body in the United 
States is established, at Washington—tbs Archaeological Institute of 
Amer. (1879), which publishes Amer. Joum. Arch. (1897, Ac.), and 
has affiliated with it 28 societies, includiiw the fioshm Society (1879), 
Cincinnati Soc. (1905), Iowa Soc. (1902), tvisconsin Soc. (1889), New 
York Soc. (1884), San Francisco (1906), North West Soc, (Seattle) 
(1906). Albany, Institute and Hist, and Art Soc., Trans, (1792- 
1819, 1830-1893), Pros, (186^-1882). Baltimore, Maryland Hist. 
Soc. ^844). Boston, Mass. Hist. Soc. (1791), ColHctions (1792, Ac.) 
and Proc. (1859, Ac.) ; New Engl. Hist.-Gen. Soc. (1845), Genealog. 
Register (1847); Amer. Oriental Soc, (1843), Joum. (1849, Ac.) ; Amer. 
Librarv Assoc. (1876), Liby. Journal ; Soc. Bibl. Lit. and Exegesis 
1 1880), Journal (im, Ac.); Bostonian Soc. (1881), Proc, (1882, Ac.); 
BrooklineHist.Soc.{i8qi). Buffalo,/fM(.Soc.(i862). Cambridge,tfwf. 
Soc. (1905), Proc. (1906, Ac.) ; Dante Soc. (1881). Chicago, Hist. 
Sec. (1856). Cincinnati, Hist, and Phil. Soc. of Ohio (1831), Publns. 
(1906). Concord, Hist. Soc., Coil. (1824, Ac.), Frankfort, Kentucky 
State Hist. Soc. (1836), Reg. Hartiord, Amer. Philolog. Soc. (1869) ; 
Hist, Soc, (1825), Coll, (i860, Ac.). Lincoln, Nebraska State Hist, Soc, 
{i66ji,.Jrans. (1885-1893), Proc. (1894, ^.). Madison, Hist. Soc., 
ColL (iBes, Ac), l^neapolis. Hist. Soc., Coll. (i86g, ^.). Mont¬ 
pelier, Hist. Soc, of Vermont, Coll. (1869, Ac.). New Haven, 
Amer. Orient. Soc. (1842), Journal (1849, Ac.). New Orleans, 
'Louisiana Hist, Soc. (1867), Pub! " “ “ 

Soc. 

Pecwi 

(1824), Mem, (i8a6, Ac.); NumuMr-i^ Arch. sS. (1858), J^oc. 
K867, Ac.); Shak^ere Soc, (i8w. Portiand, Maine Hist. Soc, 
Celt, {1831, Ac.). Providence, Hist. Soc. (182a), Coll, (1827, Ac.). 
Richmond, Virg. Hist, and Phil. ^831), PuM. (lapi, Ac.). St Louis, 
Missouri fiist, Soc. (186Q. St Paul, Minnesota Hist. Soc. (1849), 
Coll. Savannah, Georgia Hist, Soc. (1839), Proc, Topeka, Hist. Soc. 
(1875), Tfwu. (1881, Ac.). Wartiingixm, drek. Soc. (<902); Columbia 


lint. (1895, Ac.). New York, Hist. 


Hist. Soc, (1894), Rec.; Amer. Hist. Assn. (1884), Amer, Hitt. Rev, 
(1895, Ac.). Worcester, Amer. Antiq. Soc. (1812), Proc. .and Arch. 
Amer. (18x0, Ac.). 

Fsancb: The Congris Archiologique de la France first met in 
1834. AJgiers, Soc, Hist. (1856), Revue (1856, Ac.l. Amiens, Soc. 
des Antiq. (1836), Mim. (1838, Ac.) and Btdl. Angoulfime, Soc. 
Arch, et Hist. (1844), Bidl. Bordeaux, Soc. Archlol. (1873); Soc. des 
Arch. Hist. (1858), Archives Hist. (1858, Ac.). Bourges, Soc. Hist, et 
Litt. (1849), Bull, et Mim. (1852, Ac.). Caen, Soc. des Antiq. de 
Normandie (1823), Mim. (1824, ^.) and Bull, (i860, Ac.); Soc. 
Fran. d'Arch. (1834), Comptes rend. (1834, Ac.) and Bull. Mens. 
(1835, Ac.). Chalon-sur-Saone, Soc. d'Hist. et d'Arch. (1844), Mim. 
(1844, Ac.). Chamb6ry. .Soc. Savoisienne d'Hist. et d'Arch. (1853), 
Mim. (1656, Ac.). Constantine, Soc. Arch. (1852), Recueil. Difon, 
Comm, des Antiquitis (1831), Mim. (1882, Ac.). Lille, Comm. hist, 
du Nord (1839), Bult. (1843, Ac.). Limoges, Soc. Hist, et Arch. 
(1845), Bull .; Soc. des Archives hist. (1886), Archives (1887, Ac.). 
Lyons, Soc. Hist., Litt., et Arch. (1807), Mim. (1860, Ac.). Mont¬ 
pellier, Soc. Arch. (1833), Mim. (1835, Ac.). Nancy, Soc. d’Arch. de 
lorraine (1845), Mim. (1850. Ac.) and Joum, (1852, Ac.). Nantes, 
Soc, Arch. (1845), Bull. (1859, Orleans, Soc. Arch, et Hist. 
(1848), Mim, (1851, Ac.) and Bull. Paris, Soc. Nat. des Antiq, de Fr. 
(1813) (based on the Acadimie Critique, 1804), Mim. (1805, &c.) and 
Bull. (1817, Ac.); Soc. de THist. de France (1833), Annuaire (1837) 
and nearly 400 vols. besides; Soc. de I'Ecole Nat. des Chartes (1839), 
Documents (1873, Ac.); Soc, Asiatique (1822), Journal Asiat. (1822, 
Ac.),6'C.; Soc. a Arch, etde Numism, (1865); Soc. de I'Hist. du Prot. 
Frau. (1866); Soc. de Linguistique ; Soc. Bibliogr. (1868), Polybiblion; 
Soc. Philol. (1867), Actes (1869, Ac.); Soc. des Etudes Hist. (1833), 
Revue (1834, Ac.); Soc. d'Hist. Moderns (1901), BM.; Soc. d'Hist. 
Contemp. (1890); Soc. de I'Hist. de la Rivolution Fran. (1888); Soc. 
d'Hist. Diplomatique (1S86); Soc. des Bibliophiles Fran. (1820); 
Soc. des Anciens Textes Fran. (1875), BuU. Poitiers, Soc. des 
Antiq. (1834), Mim. Rouen, Soc. de I'Hist. de Norm. (1869), Bull. 
(1870, Ac.) and 75 vols. besides; Comm, des Antiquitis (1818), Bull. 
(1867, Ac.). Samt-Omer, Soc. des Antiq. (1831), Mim, (1833, Ac.). 
Toulouse, Soc. Arch. (1831), Mim. (1831-1868), Bull, (1869, Ac.); 
Acad, des Jeux Floraux (1323, reorganized 1773), Rec. (1696, Ac.). 
Tours, Soc. Arch. (1840), Mim. (1842, Ac.). Germany and Austria- 
HUNeAKY: Gesam, Ver. d. D. Gesch. «. Alt. Vereine (1852). Agram, 
Ges. f. Sdd-Slav, Alterfh. Aix-ia-Chapelle, Geschichtsver, (1879). 
ZtscM. (1879, Ac.). Altenburg, Gesch. u. Alterthums Ges. (1838), 
Mittheil. (1841, Ac.). Augsburg, Hist. Ver. (1820, reorganized in 
Jahresber. (1835, Ac.). Baden, Alterthums-Ver. (1844), 
Schriften. Bamberg, Hist. For. (1830), Ber. (1834, Ac.). Berlm, 
'Ver. f. Gesch. d. Mark Brandenb. (1836), Forschungen (1041, Ac.); 
Ver. f. d. Gesch. Berlins (1865), Schriften ; Hist. Ges. (1871), Mittheil. 
(1873, Ac.); Archdolog. Ges. (184a), Sitsungsber., Arehdol. Zeitung; 
Numism. Ges. (1843), Jahresber. (1845. Ac.). Herold (1869); Phil. Ges. 
(1843), Der Gedanke (i86i, Ac.); Ges, f. D, Philologie (1877), Jahresber. 
^679, Ac.) ; D. Bibliogr. Ges. (190a), Ztschr. (1903, Ac.); Ver. 
D. BiUiothekare (1900), Jahrbuch (1902); D. Orient-Ges. (1898), 
MitteiU Bonn, Ver.f.Atterth,(i6qs), Jahresber.; Soc.Philolega{ib$s). 
Brandenburg, Hist. Ver. (1868), Jahresber. (1870, Ac.). Brauns)]^, 
Hist, Ver, (1856). Breslau, Ver. f. Gesch. u. Alt. Schl. (1846), Ztschr. 
^8^6, Ac.), Scriptores rerum Silesicarum (1847, Ac.); Breslauer 
bichterschule (i860), Budapest, Hungarian Hist. Soc. (1867), 
Ssdsadok. Cassel, Ver, f. Hess. Gesch. (1834), Ztschr. (1837, Ac.). 
Cologne, Hist. Ver, (1854), Annalen (1855, Ac.); Ges. fdr rhitinische 
Geschichtskunde (i88ri. &acow. Hist. Soc. Danzig, Wesipreuss. 
Gesehichlsver. (1879), Ztschr., Mitteil., Akten. Darmstadt, Hist, Ver. 
(1834), Archio (1835, Ac.). Dresden, K. Sdchs. Alt, Ver. (1825), 
Jahresber, (1835, Ac.) end Mittheil. (1835, Ac.). Frankfort, Ges. f. 
DeutscUands dlt. Geschiehtshuf:.'.: (1819; since 1875 under guidance 
of Central-Dir. d. Mon. Germ.), Mon, Germ. (1826, Ac.) ; Ges. f. 
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Halle, Thilr.-Sdchs, Ver, (1819), Mittheil. (1822, Ac.); D. Morgenl 
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organized m 1873), Archiv (1833, Acd and Ztschr. (1870, Ac.). 
Konigsberg, Altertumsges. I^ssia (1844), Silsungsber. Leipsto, 
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K. Deutsch. Arckdolog. Inst., Arck. Ztng. (1843-1883) and Jakrb. 
Turin, Real Deputas. St Star. Pair. (1833). Venice, R. Dep. Yen. di 
Storia Patria. Verona, Soc. Lett. (r8o8). Beloiom : Antwe^, 
Acad. d'ArckM.^ (1842), Bull. (186^ Ac.). Bruges, Soc. ^ur I'Hist. 

■ ‘ ‘ " 1), Publ. Brussels, Soc. de I’Hist. de 

Numism, (1841), Revue; Soc. 
iol. (1887), Annuaire, Annates ; 
Inst. Int. de Dibliogr.'{tSg$), Ripertoire. Ghent, Soc. Roy. des Beaux- 
Arts it de la Lut. (1808), Annales {1844, Ac.); Willems Fond 
(1831) ; Maatsekappij de V^mseke Bibliopkilen (1839) : Soc. d’Hist. 
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Norsks Hist. Forening (i86g); Norsks Oldskrift Selskab ; Foreningen 
til Norsks Fortidsmis^smaerkers Bevaring (1844). Sweden : Stcick- 
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Lit. (1877) ; Imp. Russ. Arckeol. Soc. (1846) ; Russ. Bibliogr. Soc. 
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XVIII. Geography 

The Congris International pour les Progris des Sciences Gto^a- 
pkiques first met in 1871. The Royal Geographical Society of London, 
founded in 1830, had joined to It in the followiiw year the African 
Association (1788), the successor of the Saturday Club; the Palestine 
Association (1805) became merged with it in 1834. It publishes 
Journal (1832, Ac.) and Proceedings (1857, AcJ. The Hakluyt 
Society (i84« has printed more than 136 vole, of rare voyages and 
travels. The Alpine Club (1858), whose publications are Peaks, 
Passes and GUtclers (1859-1862) and Journal (1863, Ac.), meets in 
London. The Royal Scottish Geographical Socisiy (1884) has its 
centre at Edinburgh, and issues the Scottish Geographical Magasine. 
liverpotd, Tyneside and Manchester have also Geographical Societies. 
.\DUTRAiiA : Adelaide, R. Geogr. Sot. of Australasia (1885), Proc. 
Brisbane, R. Geogr, Soc. of Australatia (1883). Mdbourne, Roy. 
Geogr. See. of Australasia (1883). Sydney, Git^. hut. Canada : 
QuAec, Gsogr. Soc. India: Dombay, Geogr. Soc., Trans. (1836, 
Egypt ; Cs^, See.' Khidiviide 3» Gtogr. (*873), BiUl. 

** WWTO^StATES’! IBaltimore, Giofp'. Soc. (tgoa), Chiow, Geo^. 
Set. {1894). Hamilton, Assoc, of Amer. Geoa. (igw). Nw Ynrk, 
riws*’. Geogr. Soc. (185a), Bm. (1832-57). Joum. (1859, Ac.), and 
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Proc. (^2 -6|). ^iUdelphia,‘Gsegr. 5 m. j(iB9i), 


^_ . . San Rranoisco, 

Geogr. Soc. (1S91), BuU. Washington, Nat. Geogr. Sac. (185a), Mag. 
(1888). France: Algiers, 5 m. (1896), BuB. Boideanx, Soc. 

de Gtogr. Commerciate (1874), Buu. Dijon, Soc. Bourg. de Gtogr. et 


Paris, Soc. de Gtogr. ’(i8ai ; 1827), HuU. Toulouse, Soc. 'de'Gi(^. 
(1882), Bull. Germany and Austria-Hungary: D. Atpen-Var. 
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Darmstadt, Ver. f. Erdk. (1843), Notiablatt (1854, Ac.). Dresden, Per. 
/. Erdk. (1863), Jakresber. (1863-1901), Mitteil. (1905, Ac.). Frank¬ 
fort, Ver. f. Geogr. u. Statist. (1836), Jakresber. Giessem Ges. fUr 
Erd. u. Vslknkunde {1896). Halle, Ver. f. Erdk. (1873). Hamburg, 
Geogr. Ges. (1873), Jakresber. Hanover, Geogr. Ges. (1878), Jsdiresbir. 
Jena, Geogr. Ges. (1880), Mittkeil. Leipzig, Ver. f. Erdk. (i86z), 
Jakresber. Lubeck, Geogr, Ges. (1882). Munich, Geogr. Ges. (1869), 
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Weimax, Geogr. Inst. Switzerland: Ben^ Inst. Geogr.; Geogr, Ges. 
(1873), Jakresber. (1879, Ac^; Schweis. Alfen-Club. Geneva, Soc. de 
Gtogr,, Mtm. (i860, Ac.). Zflrich, Karten-Ver. Italy : Rome, Soc. 
Geogr. Hal., Bull. (1868, Ac.). Turin, Circolo Geogr. Hal. (1868). 
Belgium : Antwerp, 5 m. Beige de Gto^. (1B70), Bull.; Soc. Roy. de 
Gtogr. (1876), Bull. Brnsscls, Soc. Beige de Gtogr. (1876). Hol¬ 
land: Amsterdam, K. Neairl. Aardrijhskundig Genoat. (1873), 
Tijdsckrift (1874, Ac.); Landkundige Genootsekap. Denmark i 
Copenhagen, Geogr. Selskab. Norway : Christiania, Del nors^geogr. 
Selskab (1889). Spain and Portugal : Lisbon, Soc. de Geogr., Sol. 
(1875, Ac.). Madrid, Soc. Geogr., Bol. (1876, Ac.). Russia: Hel- 
sin^rs, Geogr. Soc. (1888), Tidskrift; Sdllskapit for Finhmds geografi 
(1888). Irkutsk, GMef. Soc,, Bull. (1871, Ac.). St Petersburg, Imp. 
Russ. Geogr. Soc., Mtm. (1845, Ac.), and Bull, (1863, Ac.). Tiftis, 
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Bibliography. —The Catal. of Printed Books in the British 
Museum (1841), fcilio, s.v. " Academies," contains a list of aU the 
publications of societies at that time in the museum. This has been 
rearranged and greatly enlarged as Academies (1885-1886), 5 parts 
folio, with Suppt. (1900-1903). Smithsonian Instn. International 
Exchange List (1908) ; B. Quaritch, List of Learned Societies (Odd 
Vols.) (1886). S. H. Scudder, Cat. of Scientific Serials (1633-1876), 
Camb. (U.S.) (1879), 8vo. For general indexes see J. D. Reoss, Reper- 
torium (1801-1821), 16 vols., Roy. Soc. Cat. of Sc. Papers (1867-1902); 
Societatum Litterae, Verseichniss (18^-1900, 14 vols.). For list of 
indexes to transactions, Ac., see A. Stein, Manuel de Bibltographii 
gtnirale (1897), p. 642, Ac. Minerva (Strassb. Triibner), from 1891 
onwards is most useful for all the chief existing societies in the 
world. British societies are now well rmresented in the Year Booh 
of the Scientific and Learned Societies of Great Brit, and Ireland (1884, 
Ac.). See also Hume's Learned Societies and Printing Clubs of the 
U. K. (1833,8vo); E. Mailly, Inst. Sc. de la Grande-Bret. (1861-1867, 
6 pts.); H. G. ^hn, App. to Bibliographer’s Manual (1864), Bvo; 
Engl. Catal. of Boohs (1864-1909); C. S. Terry, Cat. of Publications 
of Scottish Historical Societies and Clubs, 1909; *' Sc. Societies and 
Field Clubs," in Nature, v., vlll. For American Societies see R. R. 
Bowker, Publns. of Societies York, 1899) ; Handbh. of Learned 
Societies, Carnegie Inst, of Washington (1908); A. F. C Grifito, 
Bibl. of Amer. Historical Societies (1905); A. Crowed, Am. Booh 
Clubs (New York, 1897). For Frani^ see U. Robert, Bibl. des Sm. 
sav. de la France, pt. 1. (1878); F. Bonillier, L'lnst^ it Us acad. 
de province (1879, Svo); LasteTOe, Lefivre-Pontalis et A. Vidier, 
Bibliogr. des travaux hist, et arch. publ. par Us soc. sav. de la France 
(1888-1904, 4 vols. 4to). J. Doniker, Bibliogr. des travaux setenri- 
fyues publ. par les soc. savantes de la France (289^ Ac.); H. 
Delauny, Les Soe. savantes de la France (1902); E. Lmivic- 
Fontaiis, Bibl. des soc. savantes de la Prance (T887); Annuaire 
des soc. savantes de la France et de I’tiranger (1846); A. 
d'Hericonrt, rinwHaire (1863-1866); contiimed in Revue de soc. 
savantes. For Germany and Anstria-Rungaiy, see H. A. St6hr, 
A^. Deutsches Vereinshandbuch (1873, Ac., 8vo); J. MilUer, Die 
wiss. Viriine u. Ges. Diulschlands im Jahrh. (1883-1888); 
T. Winckler, DU period. Presse Osterreiehs (*875, 8vo); and F. 
walfher for German historical societies (1043). See also " Lea 
Congria scientifiqnes," by Comte de' U^y, in Cempte rendu du 
Congris Bibliogr. (1879). For Behrinm, see Introd. i la SW. ds to 
Belgique (1875). For Italy, see Slaiistiea della etiuMi fMriodica. 
1880-1893; Etmeo bUd. detU aceaSimii ee, eorri^. em, to R. Accad. 
dei timeii Roma, 1908. Far Soeeia, eonsnit C. wifidemaP/fiMril. d. 
russ. GeUhrtm- und SchuloHitalton (St Fetenburg, 8vo), 

and KawalL DU umm mss, Natur/orschoasesUsehaften SUga, 
1872-1874). (H. R-TT 





SOCIETY ISLANDS—SOCINUS 


MODETT ISLAHDB (French Archipd de la SociSti), an bchi- 
pelago of the Pacific Ocean, in the eastern part of Polynesia, 
between 16° and 18“ S., 148° and 155* W., with a total land area 
of 637 sq. m., belonpng to France. (For map, see Pacific 
OoEAN.^ The principal island is Tahiti'Part of the 
archipelago was discovered by Pedro Fernandez Quiros in 1607. 
In 1767 Samuel WalUs re-discovered it, and named it Kin^ 
Geoige’s Island. In 1768 Louis de Bougainville visited Tahiti, 
claimed it as French, and named it La Nouvelle Cythire. On 
the 12th of April 1769 the British expedition to observe the 
transit of Venus, under the naval command of James Cook, 
arrived at Tahiti. On this first voyage (he subsequently re¬ 
visited the islands twice) he named the Leeward group of 
islands Society in honour of the Royal Society, at the insti^tion 
of which the expedition had been sent; Tahiti and the adjacent 
islands he called Georgian, but the first name was subsequently 
adopted for the whole group. In 177a and 1774 the islands were 
visited by a Spanish government expedition, and some attempt 
was made at colonization. In 17^ Lieutenant Bli^ of the 
“ Bounty ” spent some time at Tahiti, to which island the his¬ 
torical interest now passes. 

'The arcbipelBEo is divided into two groups—the I.eeward {lies sous 
to Veni) and the Windward Islands {lies du Vent )—^by a clear channel 
of 60 m. in breadth. The Leeward Islands are Tubai or Motuiti, 
a small uninhabited lagoon island, the most northern of the group; 
Mama or Maujmti—" Double Mountain,” the most western; Bola- 
Bola or Bora-Bora; Hoaheine; Raiatea or XJlietea (Spanish Frin- 
cessa), the largest imndof this cluster, and Tahaa, which approach 
each other very closely, and are encircled by one reef. To the west 
lie the small groups of coral islets— Mopiha (Lord Howe), Ura (Scilly) 
and Bellingsnausen (discovered by Otto von Kotzebue, 182^). To 
the Windward Islands belong Tapamanu or Majaiti (Walhs's Sir 
Charles Saunders’s Island and Spanish Pelada); Moorea or Eimeo 
(Wallis's Duke of York Island and Spwish San Domingo); Tahiti— 
Cook's Otahoite (probably Quiros's Sapttaria; Wallis's King George's 
Island, Bougainville's Nouvelle Cythire and Spanish Isla d'Amat); 
Tetuaroa—The Distant Sea ” (? Quiros's Fugitiva; Bougainvdle’s 
Umaitia and Spanish Tres Hermanos); and Maitca (? Quiros’s La 
Dezana, Wallis's Osnaburg Island. Bougainville’s Boudon and Fic 
de la Boudeuse and Spanish Cristoval), the most eastern and 
southern of the archipeh^o. Tetuaroa and Tubai, besides the three 
western Leeward Isles, are coral atolls. The length of the Tetuaroa 
reef ring is about six miles; it bears twelve palm-covered islets, of 
which several are inhabited, and has one narrow boat-passage 
leading into the lagoon. With the exertion just named, the 
islands, which agree very closely in geological structure, aro moun¬ 
tainous, and present, perhaps, the most wonderful example 01 volcanic 
rocks to be found on the globe. They are formed of trachyte. 
d<derite and basalt. There are raised coral beds high up the moun¬ 
tains, and lava occurs in a variety of forms, even in sohd flows; but 
all active volcanic agency has so long ceased that the craters have 
been almost entirely obliterated by denudation. Hot springs are 
unknown, and earthquakes are slight and rare. Nevertheless, 
under some of these Sows remains of plants and insects of raecies 
now iiWng in the islands have been found—a proof that the forma¬ 
tion as weu as the denudation of the country is, geologically speakinp;, 
recent. In profile the islands are rugged and elevated (7349 ft. m 
Tahiti, Moorea 4045 ft., Raiatea 3389, Bola-Bola 2165). A moun¬ 
tain, ttsually with very steep peaks, forms the centre, if not the 
whole island; on all sides steep ridges descend to the sea, or, as is 
oftener the case, to a considerable belt of flat land. These moun¬ 
tains, excepting some stony cra^ and clifls, are clothed with dense 
forest, the soil being exceptionahy fertile. All voyagers agree that 
for varied beauty of form and colour the Society Islands are unsur¬ 
passed fn the Pacific. Innumerable rills gather in lovely streams, 
and, after heavy rains, torrents precipitate themselves in grand 
cascades from the mountain cliSs—a feature so strilong as to have 
attracted the attention-of all voyagers, from Wallis downwards. 
Round most of the islands there is a luxuriant coral growth; but, as 
the reefs lie at no great distance, and follow the line of the coast, 
the int^island channels are comparatively safe, Maitea, which 
rises fron) the sea as an exceedingly abrupt cone, and Tat^mann, 
appear to be the only .idands without almost completely encircling 
' barrier-reefs. The coasts are fair^ indented, and. protected by 
these reefs, which often suppwt a chain of green islets, afford many 
good harbours and safe anchorages. In this remeet the Society 
Islands have the advantage of many Fodynesian isuwds. 

Thejwpulations of the chief islpndi are: Tahiti 10,300, Moorea 
i6op, Raiatea and Tahaa 2300, Huaheine igooi Bola-Bola 800; and 
that of the whole arc h i pel ago is about 18,500, 

SOOimiB, the latinized form of ttw Italian Sozini, Sozzini 
or a name bomb by two Italian theologians. 

I. Ijbuo FkancxscX) ttAkiA Soznn (1525-1562) was bom at 


Siena on the 29th of January 1525. His family descended from 
Sozzo, a banker at Percena, whose second son, Mino Sozzi, 
settled as a notary at Siena in 1304. Mino Sozzi’s grandson, 
Sozzino (d. 1403), was ancestor of a line of patrician jurists and 
canonists, Mariano Sozzini senior (1397-1467) being the first 
and the most famous, and. traditionally regarded as the first 
freethinker in the family. Lelio (who spells his surname 
Sozini, latinizing it Suzinus) was the six& son of Mariano 
Sozzini junior (1^^2-1556) by his wife Camilla Salvetti, and was 
educated as a jurist under his father’s eye at Bologna. He told 
Melanchthon that his dessire to reach the fontes juris led him to 
Biblical research, and hence to rejection of “ the idolatry of 
Rome.” He gained some knowle%e of Hebrew and Arabic 
(to Bibliander he gave a manuscript of the KorSn) as well as 
Greek, but was never a laborious student. His father supplied 
him with means, and on coming of age he repaired to Venice, 
the headquarters of the evangelical movement in Italy. A 
tradition, first published by Sand in 1678, amplified by subse¬ 
quent writers, makes him a leading spirit in alleged theological 
conferences at Vicenza, about 1546; the whole account (abound¬ 
ing in anachronisms, including the story of Sozini’s flight) must 
be rejected as fabulous. At this period the standpoint of Sozini 
was that of evangelical reform; he exhibits a singular union 
of enthusiastic piety with subtle theological speculation. At 
Chiavenna in 1547 he came under the influence of CamUIo of 
Sicily, a gentle mystic, sumamed Renato, whose teaching at 
many points resembled that of the early Quakers. Pursuing 
his religious travels, his family name and his person^ charm 
ensured him a welcome in Switzerland, France, England and 
Holland. Returning to Switzerland at the close of 1548, with 
commendatory letters to the Swiss churches from Nicolas 
Meyer, envoy from Wittenberg to Italy, we find him (1549-1550) 
at Geneva, Basel (with Sebastian Mfinster) and Zurich (lodgmg 
with Pellioan). He is next at Wittenberg (July 1550 to June 
1551), first as Melanchthon’s guest, then with Joh^ Forster 
for improvement of his Hebrew. From Wittenberg he returned 
to Zflrich (end of 1551), after visiting Prapie, Vienna and 
Cracow. Political events drew him back to It^y in June 1552-’ 
two visits to Siena (where freedom of speech was for the moment 
possible, owing to the shaking off of the Spanish yoke) brought 
him into fruitful contact wi^ his young nephew Fausto. He 
was at Padua (not Geneva, as is often said) at the date of Ser- 
vetus’s execution (Oct. 27, 1553). Thence he made his way-to 
Basel (Januaiy 1554), Geneva (April) and Zflrich (May), where 
he took up his aMe. 

Calvin, like Melanchthon, received Sozini with open arms. 
Melanch^on (though a phrase in one of his letters has been 
strai^ely misconstrued) never regarded him with theologiixd 
suspicion. To Calvin’s keen glance Sozini’s over-speculative 
tendency and the genuineness of his religious nature were equidly 
apparent. A passage often quoted (apart from the cemtext) 
in one of Calvin’s letters (January i, 1552) has been viewed as 
a rupture of amicable intercourse; but, while more than once 
uneasy apprehensions arose in Calvin’s mind, there was no breach 
of correspondence or of kindliness. Of all the Reformers, 
BuUinger was Sozini’s closest intimate, his warmest and wjsest 
friend. Sozini’s theological difficulties turned on the resur¬ 
rection of the body, pr^estination, the ground of salvation (on 
these points be corresponded with Calvm), the doctrinid biffiis 
of the original gospel (his queries to Buliinger), the nature of 
repentance (to Rudolph Gualther), the sacraments (to Johann 
Wolff). It was the fete of Servetus that directed mind to 
the problem of the Trinity. At Geneva (April 1554) he made 
incautious remarks on the common doctrme, emphasized in a 
subsequent lettm- to Martinengo, the Italian pafeor. Buliinger, 
at the instance of correspondents (inclndi^ Calvin), questioned 
Sozini os to his faith, and received from him an explicitly ortho¬ 
dox confession (reduced to writing on the 15th of July 1555) 
with a frank reservation of the right of further inquiry. A 
month before this Sozini had been sent with Martino Mundto to 
Basel, to secure Odbino as i^tor of the Italian church at ZQi^; 
and it is clear that in their subsequent intercourse the mmdi 
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of Suzini ana Ochino (a thinker of the same ttrpe as Camillo, 
with finer dial^tic skill) acted powerfully on eadr other in the 
radical dis^ssion of theological problems. In 1556 by the 
death of his father (who left him nothing by will), Sorini was 
involved in pecuniary anxieties. With influential introductions 
(one from Calvin) he visited in 1558 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at 
Florence for the realization of his own and the family estates. 
Curiously enough Melanchthon's letter introducing Sozini to 
Maximilian II. invokes as an historic parallel the hospitable 
reception rendered by the emperor Constans to Athanasius, 
when he fled from Egypt to Treves. Well received out of 
Italy, Sozini could do nothing at home, and apparently did not 
proved beyond Venice. The Inquisition had its eye on the 
family; his brother Comelio was imprisoned at Rome; his 
brothers Celso and Camillo and his nephew Fausto were “ repu- 
tati Luterani,” and Camillo had fled from Siena. In Au^.st 
1559 Sozini returned to Zurich, where his brief career was 
closed by his death on the 14th of May 1562, at his lodging in 
the house of Hans Wyss, silk-weaver. No authentic portrait 
of him exists; alleged likenesses on medals, &c., are spurious. 
The news of his uncle’s death reached Fausto at Lyons through 
Antonio Maria Bcsozzo. Repairing to Zurich Fausto got his 
uncle’s few papers, comprising very little connected writing 
but a good many notes. Fausto has so often been treated as 
a plagiarist from Lclio that it may be well to state that his 
indebtedness, somewhat over-estimated by himself, was twofold: 
(1) He derived from Lelio in ronversation (1552-1553) the germ 
of his theory of salvation; (2) Lelio’s paraphrase(1561) of ipxv 
in John i. 1 as “ the beginning of the gospel ” gave Fausto an 
exegetical hint for the construction of his Qiristology. Apart 
from these suggestions, Fausto owed nothing to Lelio, save a 
curiously far-fetched interpretation of John viii. 58 and the 
stimulus of his pure character and shining qualities. The two 
men were of contrasted types. Lelio, impulsive and inquisitive, 
was in quest of the spiritual ground of religious truths; the drier 
mind of Fausto sought in external authority a basis for the 
ethical teaching of Christianity. 

Sozini’s extant writings are : (x) De sacramentis dissertatio (1560), 
four parts, and (2) De resurrectione (a fragment); these were first 
printed in F. eJ L. Socini, Hem E. Soneri tractaius (Amsterdam, 
1654). To those may be added his Confession (1535). printed in 
Hottingcr, Hist, eccles. N.T. ix. 16, 5 (1667); and about twenty-four 
letters, not collected, but may be found dispersed, and more or less 
correctly given in lUgen, in Trechscl, in the Corpus reformatorum 
edition of Calvin’s works, and in E. Burnat, L. Socin (1894); the 
handwriting of the originals is exceedingly crabbed. Sand adds a 
lihapsodia in Esaiam prophetam, of which nothing is known. Beza 
suspected that Sozini bad a hand in the De haeretiois, an sint 
perseqtundi (1553); and to him has also been assigned the Contra 
libellum Calvini {ii, 34 )! both are the work of CasteUio, and there is 
no ground for attributing any part of them to Sozini. Beza also 
assigned to him (in 1567) an anonymous ExpHcaHo (1562) of the 
proem of St John’s Gos^i, which was the work of Fausto; this 
error, adopted by Zanchi, has been a chief source of the misconcep¬ 
tion which treats Lelio as a hercsiarch. In Franc. Guinio’s Defensio 
cath. doci. de S. Trin. (1590-1591) is an anonymous enumeratio of 
motives for professing the doctrine of tho Trinrty, by some ascribed 
to Ldio: by others, with somewhat more probability, to Fausto. 

For the life of L. Sozini the best guide is Trechsel, Die prof, 
antitrin. vor F. Socin, vol. ii. (1844); but there are valuable materials 
in lllgen, Vita L. Socini (1814), and especially Symbolae ad vittan $t 
ioctrinam' L. Soc., &c. (1826). R. Wallace, .dnfi'fna. Kog. (1850), 
gives ordinary Unitarian view, relying on -Bock, Da Porta and 
Lubieniecki. See also Theological Review (July 187^, and Bonet- 
Maury’s Early Sources of Eng. Unit. Christ, (bans. E. P. HaU, 1884). 
Use has been made above of imprinted Sources. 

IL Fausto Paolo Sozzini (1539-1604) was bom at Siena 
on the sth o( December 1539, the only son of Alessandro Sozzini, 
“princeps suhtilitatum,” by Amese, daughter of Borghese 
Petrued, a descendant of Pandolfo Betrucci, the Cromwell of 
Siena. XJnlike his uncle Lelio, Fausto spells his suraaitte 
Srazini, latiniziiig it Socinus. His father died in 1541, in his 
thirty-second yeaf. Fausto had no regular education, beii^ 
br ought up at home «nth his sister .Filhde, and splint his 
y niwb in desultory reading at Scopeto, the family country-seat. 
To the able women of his family he owed the stroi^ moiral impress 


whiefi mariced him through life; his early intellectual stimulus 
came from his uncle Celso, a nominal Catholic, but an esprit fort, 
founder of the shortlived Accademia dei Smenti (i554), pf Srhich 
young Fausto was a member. In 1556 his grand&mfer’s will, 
leaving him one-fourth of the family estates, made him inde¬ 
pendent. Next year he entered the Accademia degli intronati, 
the centre of intellectual life in Siena, taking the academic name 
“ II Frastagliato,” bis badge Vn mare turbato da venti, his motto 
Turbant sed extollunt. About this time Panzirolo (De Claris iegg. 
interpp,, first published 1637) describes him as a young man of 
fine talent, with promise of a legal career; but he despised the 
law, preferring to write sonnets. In 1558-1559 the suspicion of 
Lutheranism fell on him in common with his uncles Oslso and 
Camillo. Coming of age (1561) he went to Lyons, probably 
engaging in mercantile business; he revisited Italy after his 
uncle Lelio’s death; we find him in 1562 on the roll of the Italian 
church at Geneva; there is no trace of any relations with Calvin; 
to Lyons he returned next year. The evangelical position was 
not radical enough for him. In his Explicatio (1562) of the 
proem to St John’s Gospel he already attributes to our Lord an 
official, not an essential, deity; a letter of 1563 rejects the natural 
immortality of man (a position subsequently developed in his 
disputation with Pucci). Towards the end of 1563 returned 
to Italy, conforming to the Catholic Church, and for twelve 
years, as his unpublished letters show, was in the service of 
Isabella de Medici, daughter of the grand-duke CoSftno of 
Tuscany (not, as Przypkowski says, in the service of the grand- 
duke). "Thb portion of his life he regarded as wasted; till 1567 
he gave some attention to legal duties, and at the instance Of 
“ a great personage ” wfote (1570) his treatise De awioritaie 
s. scripturae. In 1571 he was in Rome, probably with his 
patroness. He left Italy at the end of 1575, and after Isabella’s 
death (strangled by her husband in 1576) he declined the over¬ 
tures of her brother Francesco, now grand-duke, who pressed 
him to return. Francesco was doubtless aware of the motive 
which led Sozzini to quit Italy; there is every reason to believe 
Przypkowski’s statement that the grand-duke agreed to secure 
to him the income of his property so long as he published nothing 
in his own name. Sozzini now fixed himself at Basel, gave 
himself to close study of the Bible, began translating the P^ms 
into Italian verse, and, in spite of increasing deafness, heennie 
a centre of theological debates. His discussion with Jacques 
Couet on the doctrine of salvation issued in a treatise De jesu 
Christo servatore (finished July 12, 1578), the circulation Of 
which in manuscript commended him to the notice of (^otgio 
Blandrata (j.o.), court physician in Poland and Transylvania, 
and ecclesiastical wire-puller in the interests of heterodoxy. 

Transj'lvania had for a .short time (155^1571) enjoyed full re¬ 
ligious liberty under an anti-Trinitarian prince, John Sigismund. 
The existing ruler, Christopher Bdthon, favoured the Jesuits; 
it was now Blandrata’s object to limit the “ Judaic ” tendendes 
of the eloquent anti-Trinitarian bishop, Francis DAvid (1510- 
1579), with whom he had previously co-operated. A charge of 
the gravest sort against Blandrata’s morals had destroyed his 
influence with DAvid. Hence he called in Sozzini to reason with 
DAvid, who had renounced the worship of Christ. In Sozzini’s 
scheme of doctrine, terms in themselves orthodox .were employed 
in a heretical sense. Thus Christ was God, though in nature 
purely human, namely as iwt Dio subaltemo, al gude in iin data 
tempo 0 Dio supremo cedette il ^ovemo del mondo (Cantfi). In 
matter of worship Sozzini distinguished between adota&o 
Christi, the homage of the heart, imperative on all Christians, 
aad invocaEo Christi, the direct address of prayer, which Was 
simply permissive (Biandrata would have m^e it imperative); 
thoi^ m Sozzini’s view, prayer, to whimoever Addressed, liras 
received by Christ as. mediator, for transmission to the father. 
In Novembn 1578 Sozzini reached KolozsvAr (Klausenbura) 
from Poland, and did his best, during a visit of four months 
and a hsdf under DAvid’s roof, to argue him into this kbbdihe^ 
doctrine of invocation. The upshot was that DAvii from the 
—’"it exerted all his powers in dOnouncing ^ cultaS Of Christ, 
civil trial fedfowed, on a charge of umoiVatibn. Sozzini 
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hurried back to Poland before it began. He cannot be ac-used 
of complicity with what he calls the ra^e of Blandrata; he was 
no party to DAvid’s incarceration at Devsu, where the old man 
miserably perished in less than three months. He was willing 
that Ddvid should be prohibited from pleaching pending the 
decision of a general synod; and his references to the case 
show that (as in the later instances of Jacobo Paleology, 
Christian Franken and Martin Seidel) theological aversions, 
though they never made him uncivil, froze up his native kind¬ 
ness and blinded his perceptions of chameter. Blandrata 
ultimately conformed to the Catholic Church; hence Sozzini’s 
laudatory dedication to him (1584) of his De Jesu Christi natura, 
in reply to the Calvinist Andrew Wolan, though printed in his 
works, was not used. The remainder (1579-1604) of Sozzini’s 
life was spoit in Poland. Excluded at &st by bis views on 
baptism (which he regarded as applicable only to Gentile con¬ 
verts) from the Minor or anti-Trinitarian Church (largely ana¬ 
baptist), he acquired by degrees a predominant influence in its 
synods. He converted the Arians from their avowal of our 
lord’s pre-existence, and from their rejection of the invocatio 
Christi; he repressed the semi-Judaizers whom he failed to 
convince. Through correspondence with friends he directed 
also the policy of the anti-Trinitarian Church of Transylvania. 
Forced to leave Cracow in 15E3, he found a home with a Polish 
noble, Christopher Morsztyn, whose daughter Elizabeth he 
married (1586). She died in the following year, a few months 
after the birth of a daughter, Agnese (1587-1654), afterwards 
the wife of Stanislas Wiszowaty, and the progenitress of numer¬ 
ous descendants. In 1587 the grand-duke Francesco died; to 
this event Sozzini’s biographers attribute the loss of his Italian 
property, but his unpublished letters show that he was on good 
terras with the new grand-duke, Ferdinando. Family disputes 
had arisen respecting the interpretation of his grandfather’s 
will; in October 1590 the holy office at Siena disinherited him, 
allowing him a pension, apparently never paid. Failure of 
supplies from Italy dissolved the compact under which his 
writings were to remain anonymous, and he b^an to publish 
in his own name. The consequence was that in 1598 a mob 
expelled him from Cracow, wrecking his house, and grossly 
ill-using his person. Friends gave him a ready welcome at 
Luslawice, 30 miles east from Cracow; and here, having long been 
troubled with colic and the stone, he died on the 4tb of March 
1604. A limestone block with illegible inscriptions marks 
his grave.* His engraved portrait is prefixed to his works (the 
original is not extant); an oil-painting, formerly at Siena, cannot 
be considered authentic. 

Sozzini’s works,.edited by his grandson Andrew Wiszowaty and 
the learned printer F. Kuyper, are contained in two closely printed 
folios (Amsterdani, 1668). They rank as the first two volumes of 
the Bibliotheca fratrum pohmorutn, though the works of Crell and 
Schlichting were the first of the series to bo printed. They include 
aQ Sozzim's extant theological writings, except bis essay on pre¬ 
destination (in which he denies that God foresees the actions of 
free agents) prefixed to Castellio's Dialofi IV. (1578, reprinted 1613) 
and ms revision of a tohool manual Instrumentum iloctrinarum 
aristateUcura (1586). His meudnnyms, easily interpreted, wore 
Felix Turpio urbevetanus, th'osper Dysidaeus, Gratianus Prospn 
and Gratianus Turpio Gerapolcnsis (i^Senensis). Some of his 
early verse is in Ferentilli’s Scielta di stance di diversi atitori 
tescani (1579,1594); other specimens are given in Cant* and in the 
Athenaeum (Aug. it, 1877); more are preserved at Siena. Sozzini 
considered that his ablest work was his Contra atheos, which perished 
in the riot at Cracow (1398). Later he began, but left incomplete, 
more than one work designed to exhibit his system as a iraole. 
His rnutation as a thinker must rest upon (i) his De aucton'tate 
s. dcriptitrae (1370) and (z) his De Jesu Christo servedore (1578), 
The forofor was first putmshed (SeviUe, 1588) by Lopez, a Jesuit, 
whp claimed it as his own, but prefixed a preface maintaining 
' (contrary to a fundamental position of Sozzini) that man by nature 
has a knowledge of God. A French version (159^ was approved 
by the ministers of Basel; the English translation by Edward Coombe 
(1731) was undertaken in consequence of the commendation in a 
charge'((728) by' Bishop Smalbroke, who observes that Grotius 
had borrowed irom it in his De veritate Christ, rel. In small 

> No trace is discoverable on the stone of the alleged epitaph 1— 
>' Tote ruit Babylon; deetruxit tecta Lutheius, 

Cidyinus muras, sea fundamenta Socinw).**; 


compass it anticipates the historical argument of the " credi¬ 
bility " writers; in trying It by modern tests, it should be remem¬ 
bered that Sozzini. regarding it (1581) as not adequately meeting 
the cardinal difficulties attending the proof of the Christian r^ion, 
began to reconstruct its positions in his Lectiones sacrae (unfinished). 
His treatise on the Saviour renders a real service to theology, 
placing orthodoxy and heresy in new relations of fundamental 
antagonism, and narrowing the conflict to the main personal benefit 
of religion. Of the person of Christ in this treatise he says nothing; 
its one topic is the work of Christ, which in his view operates upon 
man alone; the theological sagacity of Sozzini may be measured b^ 
the persistency with which this idea tends to recur. Though lus 
name has been attached to a school of opinion, he disclaimed the 
r 61 e of a heresiarch, and declined to give his unreserved adhesion 
to any one sect. His confidence in tho conclusions of his own mind 
has earned him the repute of a dogmatist; but it w^ his constant 
aim to reduce and simplify the fundamentals of Christianity. Not 
without some ground does the memorial tablet at Siena (inscription 
by Origidi, 1879) characterize him as vindicator of human reason 
gainst the su^rnatural. Of his non-theological doctrines the most 
important is lus assertion of the unlawfulness, not only of war, but 
of the taking of human life in any circumstances. Hence the 
comparative mildness of his proposals for dealing with religious and 
anti-religious offenders, though it cannot be said that he had grasped 
the complete theory of toleration. Hence, too, bis contention that 
magisterial office is unlawful for a Christian. 

Authorities. —For the biography of Sozzini the best materials 
arc his letters; a collection is in his works; others are given by 
Can til; more are preserved at Siena and Florence; his correspondence 
is open and frank, never sparing bis weak points. The earliest life 
(prefixed to his works) is by S. I’rzypkowski (1636); in English, by 
J. Bidle (1G53). , This is the foundation of the article by Baylc, 
the Memoirs by ]. Toulmin (1777). and the article by R. Wallace 
(Antitrin. Biog., 1850). Cantif’s sketch in Cli Eretici d'ltalia (1866) 
gives a genoriogy of the Sozzini (needing revision). The best 
defence of Sozzini in his relations with Dfivid is by James Yates 
tChrist. Pioneer, Feb. 1834); a less favourable view is taken by 
Dfivid’s Hungarian biographer, Elck Jakab (Ddvid F. EmKke, 1879). 
Of his system-^cst known through the Pacmian Catechism (1G05, 
planned by Sozzini and carried out by others, principally Valentine 
Schmalz); in English, by T. Rees (1818)—there is a special study by 
O. Fock, Der Socinianismus (1847). See also The Soccini and thetr 
School, by A. Cordon (Theol. Rev., 1879; cf. Christian Life, Aug. 25, 
1883). Use has been made above of unpubUriied papers in the 
archives of Florence, with others in the archives, communal library 
and collection of i^dre Toti at Siena. (A. Go.*) 

SOCIOLOGY, a science which in the most inclusive sense may 
be defined as that of human society, in the same manner that 
Biology may be taken to imply the science of life. The word 
Socidogie was first used,by Comte in 1839 as an equivalmt of 
the expression, social physics, previously in use, and was intro¬ 
duced, he said, to describe by a single term that part of natural 
philosophy which relates to the positive study of the fundamental 
laws of social phenomena. The word is a hybrid, compounded 
from both Latin and Greek terms. It is now generally accepted 
in international usage; none of the terms, such as politia, 
political science, social economy, social philosophy and social 
science whici have been suggested instead of it having succeeded 
in tiding its place. 

There has been in the past a certain hesitation, especially m 
England, to admit sociology as the title of a particular science 
in itself until it was made dear what the subj^t.jMjst Jje 
considered to cover. ■ In certain quarters sociol^ jkdim often 
incorrectly spoken of as if it implied the psMncal'WuivaJeist 
cf the science of politics. Henry Sidgwidc, fojHttIrtlwCe, con- 
sidei^ the word as usually employed in this sente, and whifc he 
himself recognized that sociology must have a wider scope than 
politics, he thought that in practice “ the difference tetween the 
two subjects is not indeed great" (Elements of Politics), This 
view of sociology, which at one time widely prevailed, dates 
from an earlier period of knowledge. • The dinerence between 
sociology and the science of politics » wide and is due to funda- 
mentol causes, a true perception of which is essential to the 
proper study of the science of society. It is a feature of 
organisms that as we rise in fhii scale of life the meaning of the 
present life of the organism is 1:6 an increasing degree subordii^te 
to the larger meaning of its life as a whole. Similarly, as the 
advance from priraitlye society to society of a more orgaaic type 
takes place, a marlrtd feature of the change is the developtatot of 
the prmciples through which the increasing subordination of the 
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present interests of society to the future interests of society is 
ecconoplished. It is, however, characteristic of the last-mentioned 
piwciples that their operation extends beyond the political con¬ 
sciousness of the state or nation, and that this distinction becomes 
more and more marked in the higher societies. The scope and 
meaning of sociology as a science is, therefore, quite different 
from the scope and meaning of the science of politics. In other 
quarters, again, the word sociology is often incorrectly used as 
no more thra a covering term for subjects which are fully treated- 
in various subdivisions of social science. Thus when the science 
of society is distinguished from the spedal social sciences which 
faU within its general purview, it may be considered, says 
Lester F. Ward, that “ we may range the next most general 
depiartments as so many genera, each with its appropriate species 
—that IS, the classification of the sciences may be made strictly 
synoptical. When this is done it will be possible for philosophers, 
like good systematists, to avoid making their ordinal characters 
include any properly generic ones, or their generic characters 
include any that are only specific. Thus understood, sociology 
is freed from the unnecessary embarrassment of having hanging 
about it in more or less disorder a burden of complicated details, 
in a great variety of attitudes which make it neirt to impossible 
to secure due attention to the fundamental principles of so va.st 
a science. These details arc classified and assigned each to its 
proper place (genus or species), and the field is cleared for the 
calm contemplation of the central problem of determining the 
facts, the law and the principles of human association ” (Outlines 
of Sociology). This definition, good as it is in some respects, 
does not make dear to the mind the essential fact of the 
science, namely, that the principles of sociology involve more 
than the generalized total of the prindples of the subordinate 
sderices which it is said to include. In Herbert Spencer’s 
writings we see the subject in a period of transition. Spencer 
placed his Principles of Sociology between his Principles of 
Psychology and Prindples of Ethics. This fact brings out the 
unsettled state of the subject in his time, while it also serves to 
exhibit the dominance of the ideas of an earlier stage. - For 
psychology, which Spencer thus places before sociology, cannot 
nowadays be fully, or even in any real sense sdentifically, dis¬ 
cussed apart from sociological principles, once it is accepted 
that in the evolution of the human mind the principles of the 
social process are always the ultimate controlling factor. 

Sociology, therefore, as a true science in itself, must be regarded 
as a science occupied quite independently with the principles 
vdiich underlie human society considered as in a con- 
development. In this sense the conclusions 
' of sociology cannot be fully stated in relation to the 
phenomena dealt with in any of the divisions of social science, 
and they must be taken as implying more than the sum total 
of the results obtained in all of them. The sociologist roust 
always k«sp clearly before him that the claims of sociology in 
the present conditions of knowledge go considerably beyond 
those involved in any of the foregoing positions. .As it is the 
meaning of the social' process which in the last resort controls 
everyti^, even the evolution of the human mind and all its 
contents, so none of the sciences of human action, such as ethics, 
politics, economics or psychology can have any standing as a 
real science except it obtains its credenti^ through sociology 
by making its approach through the sociological method. It 
is in sociology, in short, that we obtain the ruling principles to 
whi^ the laws and principles of all the social sciences stand in 
conbroUed and subordinate relationship. 

'^e fathers of the science of society may be said to be the 
Greek philosophers, and in particular Plato and Aristotle. The 
Sottotogr Republic Of the former and the Ethics 

■■Mar <*• and Politics of the latter have, down to modem times, 
OeMia. and notwithstanding^great differeoioemtheStaiJd- 

point of the world and the cha^ in soeia] and polhdeat 
conditions, exercised a considerable influence on the develop¬ 
ment of ^ theo^ of society. To the Greeks tiw science of i 
•odety presented itself briefly as the sdenoe of the best mediod 
of attaining ttie most perfect life within the consetousness of j 
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the ^sodated life of the Statea “ In this ideal* of the 
State,’’ says Bluntschp, “are combined and milled all 
the efforts of the •Greeks in religion and in law, in morals 
and social life, in art and scienraij in the acquisition and 
man^ement of wealth, in trade and industry. The inditddual 
requires the State to give him a legal existence: apart horn the 
State he has neither safety nor fr^om. The barbarian is a 
natural enemy, and conquered enemies become slaves. . . . 
The Hellenic State, like the ancient State in general... was all 
in all. The citizen was nothing except as a member of the State. 
His whole existence depended on and was subject to the State. 
. . . The State knew neither moral nor legal limits to its power’’ 
(Theory of the State). 

It was writhin the limits of this conception that most of the 
Greek theories of society were constructed. The fundamental 
conception of the Roman writers was not essentially 
different, although the opportunism of the Roman ^^*^****" 
State, when it became a universal power embrac- 
ing the social and religious systems of many peoples, in 
some degree modified it; so that with the growth of fus 
gentium outside the jus dvile, the later writers of the empire 
brought into view an aspect of the State in which law began to 
be to some extent distinguished from State morality. With the 
spread of Christianity m Western Europe there commenced 
a stage in which the social structure, and with it the theory of 
society, underwent profound modifications. These changes are 
still m progress, and the period over whidi they extend has'pro- 
duced a great and increasing number of writers on the sdence 
of society. The conceptions of each period have been intimately 
related to the character of the influences controlling development 
at the time. Tlie writers up to the 14th century are nearly all 
absorbed in the great controversy between the spiritual and 
temporal power which was defining itself dur^ this str^e in 
Western history. In the period d the Renaissance and the 
Reformation the modem development of the theoiy of society 
may be said to begin. Machiavelli is the first great name in 
this period. Bodin with other writers up to the time of Mon¬ 
tesquieu carry the development forward m France. The Dutch 
-writer Grotius, although chiefly recognized at the time as an 
authority on international law, had much influence in bringing 
into view principles which mark more directly the transition 
to the modem period, his De jure belli et pacts, issued in 1625, 
being in many respects an important contribution to the theory 
of society. Hobbk and Locke are the principal r^resentatives 
of the influential school of writers on the pnncipl^ of society 
which the period of the political and religious upheaval of the 
17th century produced m England. The ideas of Locke, in 
particular, exercised a considerable influence on the subsequent 
development of the theory of the State in Western -tho^^ht. 
From the 17th century forward it may be said, strictly speaking, 
that all the leading contributions to the general body of Western 
philosophy have been contributions to the development of the 
science of society. At the time of Locke, and to a large extent 
in Locke’s writings, there maybe distinguished three distinct 
tendencies in the prevailing theory of society. Each of these has 
since become more definite, and has progressed along a particular 
line of development. There is first the empirical tendency, which 
is to be followed through the philosophy of Hume down to the 
present day, in what may be called—to borrow an idea from 
Huxley—the physiological method in the modem study of the 
science of society. A second tendency—^whkh developed through 
the critical philosophy of Rant, the idealism of Hegel, and the 
historical methods of Savigny in the field of jurisprudmee and 
of the school of Schmoller in the domain of economics—finds 
its current expression in the more characteristicaliy Gennan 
conception of me organic nature of the modem State. A third 
tendmey—which is to be, followed through the iiritinfig of 
j^pusseau, Diderot, d’Alembert and the hterature of the.French 
Revoil>^~^°'>°<^ its most influential form of expreraion in 
the loth i^tury in the theories of the English Ilt^tarians, from 
Bent^m to John Stuart Mill. In this develmment it is a 
theory of ^ utititariaa State wiiich is princi^y in view. In 
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its latest phase it has progressed to the expression whidJ’it has 
reached in the theories of Marxian 'Socialism, in which the 
corresponding conception of the ascendancy of the economic 
factor in history may now be said to be the characteristic feature. 
All of these developments, the meaning ol which has now been 
absorbed into the larger evolutionary conception to be described 
later, must be considered to have contributed towards the foun¬ 
dation of modern sociology. The definition of the relations to 
each other of the positions they have severally brought into 
view is the first important work of the new science. 

At the period between 1830 and 1842, when Comte published 
the Vhilosophie positive, the conditions were not ready for 
Comte. “ science of society. The Darwinian doctrine of 
evolution by natural selection had not yet been 
enunciated, and knowledge of social phenomena was limited 
and very imperfect. As an instance of the character of the 
change that has since been in progress, it may be mentioned 
that one of Comte's main positions—that, indeed, to which 
most of the characteristic conceptions of his system of 
philosophy were related—was that “ the anatomical and 
physiological study of individual man ” should precede the 
tlieory of the human mind and of human society. Here 
the position is the one already referred to which has prevailed 
in the study of the social sciencas down into recent times. 
It was supposed that the governing principles of society were 
to be discovered by the introspective study of the individual 
mind, rather than tliat the clue to the governing principles ol 
the individual mind was only to be discovered by the study of 
the social process. It must now be considered that no really 
fundamental or far-reaching principle of human development 
can be formulated as the rcsulc of Comte’s position. For with 
the application of the doctrine of evolution to society a position 
Ls becoming defined which is almost the reverse of it, namely, 
that the development of the individual, and to a large extent 
of the luiman mind itself, must be regarded as the correlative of 
the social process in evolution. The study of the principle of the 
process of social evolution would therefore in this sense have 
to come before the complete study of the individual, and even 
to precede the construction of a system of psychology scientific 
in the highest sense. Comte, apart from his want of mastery of 
the historical method in dealing with sociological development, 
possessed, on the whole, little insight into the meaning of the 
characteristic problem in which the human mind is involved in 
its social evolution, and to the definition of which not only the 
processes of Western history, but the positions successively 
developed in Western thought, must all be considered as con¬ 
tributing. His great merit was the perception of the importance 
of the biological method in the science of society, the comprehen¬ 
sion of the fact that there can be no science of society if its 
divisions are studied apart from each other; and finally, and 
although it led at the time to the formulation of no impoitant 
princi^e Of human development, the intuition that sociology 
was not singly a theory of the State, but the science of what he 
called the associated life of humanity. 

It has to be observed that, preceding the application of the 
doctrine of evolution to society, most of the contributions to 
<n « aat science have a certain ^ect in which they 
W resemble each other. While in current theories 
Boriy soeh Society teqds to be presented as evolving, consciousty 
or unconsciously, under stress of natural selection, 
towards social efficiency, the earlier contributions 
•asO'Of : were merely theories of the meaning and object 

qrotSc^- of society as a medium for the better realization of 
human desires. In this presentation of the subject 
"• ' the influence of the Greek conception of the State 

upon modem sociology may be traced down to the present 
day. At the b^innmg of the rtocjdm period it reappears in 
Machiavelli [TUsts Livius, i., iii., 'And The Prince). It b 
represented in modi^ed form in Hobbes {Leviathan), and in 
lx)cke( 7 '«to Treaiists of Govemmeni), (Acii of whom conceived 
nuui as desiring to leave'the state of nature and os consciously 
founding dvilbed society) “ in order that he might obtain 


the benefits of government ” in the associated State. It is 
continned in Rousseau and the writers of the French Revolu¬ 
tion, who similarly imagined the individual voluntarily leaving 
an earlier state of freedom to put “ his person and his power 
under the direction of the general will” (Social Contract). 
It is characteristic of Jeremy Bentham (e.g. Principles of 
Morals and Iji^islation, i.) and of J. S. Mill (e.g. Utilitari¬ 
anism and Political Economy, iv. vi). Finally, it survives 
in Herbert Spencer, who in like manner sees man originating 
society and submitting to political subordination in the asso¬ 
ciated State “ through experience of the increased satisfaction 
derived under it ” (Data of Ethics). It continues at the present 
day to be characteristic of many European and some American 
writers on sociology, who have been influenced both by Spencer 
and the latin theory of the State, and who therefore, conceiving 
sociology not so much as a science of .social evolution as a theory 
of association, proceed to consider the progress of human associa¬ 
tion as the development of a process “ of catering to human 
desire for satisfactions of varying degrees of complexity.” All 
these ideas of society bear the same stamp. They conceive the 
science of society as reached through the science of the individual, 
the associated State being regarded only as a medium through 
which he obtains increased satisfactions. In none of them is 
there a clear conception of an organic science of society with 
laws and principles of its own controlling all the meaning of the 
individial. 

With the application of the doctrine of evolution the older 
idea in which society is always conceived as the State and lus 
existing to give increased “ satisfaction ” is replaced ne dm. 
by a new and much more extended conception. In Mat ot 
the evolutionary view, the development of human Bvoiatioa. 
society is regarded as the product of a process of stress, in 
which progress results from natural selection along the line not of 
least effort in realizing human desire, but of the highest social 
efficiency in the stru^le for existence of the materials of which 
society is composed. In the intensity of thb process society, 
evolving towards higher efficiency, tends to become increasingly 
organic, the distinctive feature being the growing subordination 
of the individual to the organic social process. All the tendencies 
of development—^fiolitical, economic, ethical and psychological 
—and the contents of the human mind itself, hav e therefore to 
be regarded as having ultimate relations to the governing prin¬ 
ciples of the process as a whole. The science of social evolution 
has, in short, to be considered, according to thb view, as the 
science of the causes and principles sulxirffinating the individual 
to a process developing by inherent necessity towards social 
efficiency, and therefore as ultimately over-ruling all desires and 
interests in the individual towards the highest social potentiality 
of the materials of which society is composed. The conflict 
between the old and the new conceptions may be distinguished 
to an increasing degree as the scope of modem sociology has 
gradually become defined; and the opposing ideas of each 
may be observed to be sometimes represented and blended, in 
varying degrees of complexity, in one and the same writer. 

It was natural that one of the first ideas to be held by theor- 
iste, as soon as sociology began to make progress to the position 
of a real science,was that society must be considered 
to be organic, and that the term “ social organism ” atatka* ot 
should be brought into use. An increasing number soetoty o* 
of writers have been concerned with thb a^ct of " Orgtm- 
the subject, but it has to be noted as a fact of 
much interest that all the first ideas of society as an otganism 
move wiriiin the narrow circle of the old conce^rion of the 
State just described.' The “ social orgtmism ” in this first 
stage of theory is almost universally confused with the State. 
The interests of the social oi^ism are therefore confused 
with the interest of the i&divid«ud$. which man saw around 
them in the State. The science of society was accosdi^ly 
n^atded as no more than the science of realizing roost. effec¬ 
tively here and now the desires of those comprbrog the 
exuting State. Sidgwick, for instroice, conaidored the science 
of poliries wd the scioice of soeioloKy as praoricailyrComcident, 
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and his Elements of Politics, extraordinary to relate, contains only 
a lew words in which it is recognized that the welfare of the 
community may be interpreted to mean tlie welfare not only of 
living humw beings, but of those who are to come hereafter; 
while there is no attempt to amly the fact to any law or principle 
of human development. Bentham’s utilitarian philosophy, 
like that of the two Mills, was based almost entirely on t^ 
idea of the State conceived as the social organism. Writers like 
Herbert Spencer {Sociology) and SchaiHe, who was for a time 
minister of commerce for Austria {Bau und Leien des socMen 
Kdrpers), instituted lengthy comparisons between the social 
organism considered as the Slate and the living individual organ¬ 
ism. Tnese efforts reached their most characteristic expression 
in the work of the sociologists who liave followed G. Smmel 
in limgthy and ingenious attempts at classifying associations, 
considering them “as organizations for catering to human 
desire.” In all these efforts the conception of the State as the 
swial organism Ls vigorously represented, although it is par¬ 
ticularly characteristic of the work of sociologists m countries 
whore the influence of Roman law is still strong, and where, 
consequently, the Latin conception of the State tends to influence 
all thraries of society as soon as the attempt is made to place 
them on a scientific basis. The sterilizing effect for long pro¬ 
duced on sociology by this first restricted conception of the social 
organism has b^n must marked. It is often exemplified in 
ingenious attempts made, dealing with the principles of sociology, 
to construct long categories of human associations, based on 
quite superficial distinctions. None of the comparisons of this 
kind tltat have been made have contributed in any marked 
degree to the elucidation of tlie principles of modem society. 
Paul Leroy-Beaulieu’s criticism of Schaflle’s efforts at compari¬ 
sons—anatomical, physiological, biological and psychological— 
between the individual organism an d the State as a social 
organism applies to must of the attempts of this period to insti¬ 
tute biological comparisons between the life of the social organ¬ 
ism and that of organisms in general, “ the mind sinks over¬ 
whelmed under the weight of all these analogies, these endless 
divisions and subdivisions to which they give rise. . . . Tlie 
result is not in proportion to the effort ” (I.'Elat modeme et ses 
jonctions). 

In tracing the direction of this conflict between the newCT and 
older tendencies in modem sociology, it is in Herbert Spencer’s 
writings that_ the student will find presented in 
s*wcw clearest definition the characteristic difficulty with 
" ' which the old view has tended to be confronted, as 

the attempt has continued to be made to enunciate the principles 
of human development from the standpoint that society is to 
be considered as a “ social organisrn,” but while as yet there is no 
clear idea of a social organism with its own laws and its own 
consciousness quite distinct from, and extending far beyond, 
those governing the interests of the individuals at present com¬ 
prising the State. 

With tlie application of the doctrine of evolution to society 
considered as an organism, a position has been brought into view 
of great interest. It is evident in considering the application 
of natural selection to human society that there is a fact, en¬ 
countered at the outset, which is so fundamental that it must 
be held to control all the phenomena of social evolution. It is 
nowadays a commonplace of knowledge, that the potential 
efficiency of an organism must always be taken to be greater 
than the sum total of the potential efecncy of ^ its members 
acting as individuals. This firises in the first instance from the 
fact, to be observed on all hands in life,of the effects of organiz¬ 
ation, of division of labour^ and of specialization of work. But 
in an oreanism of indefinitely extended existence like human 
sodety, it arises in a special sense from the oMiutibn of prindptes 
giving society prolonged stability. By the.se principles mdi- 
vidual int^ts ar^ subordinated oyer long periods of time to 
the kfger interests of oiganic ^ety in ^idi the indhidu^ for 
tl^ time beii^ canpot partidpatO; and it is fromthfa cause that 
ovilizatm of the highest ^pe obtains its characterise potency 
and efficiency in the strijggle for existence with lower ^pes. 


There^llows from this faet, obvious enough once it is mentioned, 
an important inference. .iTiis is that in Qie evolution of society 
natural selection will, in its characteristic results, reach the 
individual not directly, but through society. That is to say, 
in social evolution, the interests of the individual, qua individfud, 
cease to be a matter of first importance. It is by development 
in the individual of the qualities which will contribute most to 
the efficiency of society, that natural selection will in the long 
run produce its distinctive results in the human individual. 
It is, in short, about this function of socialization, involving the 
increasing subordination of the individual, that the continued 
evolution of society by natural selection must be held to centre. 
Societies in which the individuals resist the process quickly reach 
the limits of their progress, and have to give way in the struggle 
for existence before others more organic in which the process 
of subordination continues to be developed. In the end it is the 
social organizations in which the interests of the individual art 
most effectively included in and rendered sub.servient to the 
interests of society considered in its most organic aspect that, 
from their liigher efficiency, arc naturally selected. In other 
words, it is the principles subordinating the individual to the 
efficiency of society in those higher organic aspects that 
project far beyond the life-interests of its existing units whieh 
rau.st ultimately control all principles whatever of human 
association. 

Spencer, in an elaborate comparison which he made (BTfayr, 
vol. i., and Principles of Sociology) between the social organism 
and the individual organism brought into view a speamrand 
position which in its relation to this capital fact of Natani 
human evolution exhibits ’in the clearest manner 
how completely all the early evolutionists, still under the 
influence of old conceptions, f^ed at first to grasp the signifi¬ 
cance of the characteristic problems of the social organism. 
Spencer’s comparison originally appeared in an article published 
in the Westminster Review for January i860 entitled “The 
Social Organism.” This article is in many respects one of the 
most noteworthy documents in the literature of the latter half 
of the 19th century. In comparing the social with the indi¬ 
vidual organism Spencer proceeded, after noting the various 
aspects in which a close analogy between the two can be estab¬ 
lished, to make, as regards society, an important distinction 
by which the nature of the difficulty in which he is involved is 
immediately made apparent. While in an individual organism, he 
pointed out, it is necessaiy that the lives of aH the parts should be 
merged in the life of the whole, because the whole has a corporate 
consciousness capable of hsqipiness or misery, it is not so with 
society. For in society, he added, the “ living unite do not nid 
cannot lose individual consciousness, since the community as 
a whole has no corporate consciousness." Spencer proceeded, 
therefore, to emphasize the conclusion that “this is an ever¬ 
lasting reason why the welfare of citizens cannot rightly he 
sacrificed to some supposed benefit of the State; but why, on 
the other ham^he State is to be maintained solely for benefit 
of citizens.” extraordinary conclusion is indeed reached by 
Spencer that “ thfe corporate life in society must be subserviOnt 
to the lives of the parts, instead of the lives of the parts being 
subservient to the corporate life.” It will be here clearly in evi¬ 
dence that the “ socim organism ” which Spencer had in view 
was the State. But it will be noticed at the same time hohf aho^ 
gether remarkable was the position into which he was carried. 
Spencer, like most thinking minds of his time, had the clearest 
vision, constantly displayed in his writmgs, of fhe scientific 
importance of that development in history which has gradu^' 
ally projected the conception of the indhridutd’s rights outsiliic 
all theories of obligation to the State. He Wrote at *, rime 
when the attention: of the Western mind in all progressive 
mente in Western politics had been fer generations fixed ton 
developraent’in Which the liberties of the individual'as aga&t 
the State had been won. Hris iJevelopment hiid ifrwlved 
nea^ ^ Western countries in a titknic strug^ agdinst the 
instittitions of an eariferformof sodeWrestingim forCe organ¬ 
ized in the State, ^penrfef, therefore, Ii'm aimottefibiy kdvaficed 
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writer of his period, had constantly before him the character¬ 
istic fact of his age, namely, that the meaning of the individual 
had come to be in some way accepted as transcending all theories 
of the State and all theories of his obligations to the State. The 
position was, therefore, very remarkable. Spencer has been 
for long accepted by the general mind as the modem writer 
who more than any other has brought into use the term 
“ social organism,” and who has applied the doctrine of evolu¬ 
tion to the theory of its life. Yet here we see him involved in 
the apparent self-stultification of describing the social organism 
to us as that impossible thing, an organism “ whose corporate 
life must be suteervient to the lives of the parts instead of the 
lives of the parts being subservient to the corporate life.” It 
was obvious that some profound confusion existed. The science 
of society was evidently destined to carry us much farther than 
this. If natural selection was to be taken as operating on 
society, and therefore as tending to produce the highest efficiency 
out of the materials that comprise it, it must be effecting the 
subordination of the interests of the units to the higher corporate 
efficiency of society. But one of only two conclusions could 
therefore result from Spencer’s position. If we were to regard 
the “ social organism ” us an organism in which the corporate 
life must be subservient to the lives of the parts, instead of the 
lives of the parts being subservient to the corporate life, it would 
be necessary to hold that the individual had succeeded in arrest¬ 
ing the characteristic effects of natural selection on society. But 
for the evolutionist, whose great triumph it had been to reveal 
to us the principles of natural selection in universal operation 
throughout life elsewhere, to have to regard them as suspended 
in human society would be an absurd anti-climax. Such being 
scarcely conceivable as a final position, it remained only to infer 
that natural selection must sdll be subordinating individual 
interests to some larger social meaning in the evolutionary 
process. But in this case, society must be .subject to principles 
which reach farther than those Spencer conceived: it must be 
organic in some different and wider sense than he imagined, and 
the anabgy of the “ social organism ” as confined within the 
consciousness of ascendant interests in the political State must 
be considered to be a false one. 

We had, in shorty reached a capital position in the history of 
sociology from, which an entirely new horizon was about to 
ANiw become visible. The principles of society organic 

Horttaa la in a wider sense than had hitherto been conceived 
Sooiaioar. were about to be brought into the discussion. All 
the phenomena of the creeds and ethical systems of humanity, of 
the great systems of religion and philosophy, with the problems 
of wWch the human mind had struggled over immense stretches 
of time as the subordinating process had unfolded itself in history, 
were about to be brought into sociology. And not now as if 
these represented some detached and functionless development 
with which the science of society was not directly concerned, 
but as themselves the central feature of the evolutionary process 
in human society. The stage in the history of sociology charac¬ 
terized by the confusion of the principles governing the social 
organism with those governing the State, tiw stage which had 
lasted from the time of the Greeks to Spencer, and which had 
witnessed towards its close Sidgwick’s statement that the science 
of sociolomr was in effect coincident with the science of politics, 
was thus Mund to be-definitely terminated by the application 
to the science of society- of me doctrine of evolution. Yet 
Spence^ despite his popular association with the doctrine of 
evolutipp, is thus not to be reckoned as the first of the i^iilo- 
sophers of this new stage. His place is really with the last great 
names of the preceding period. For his conception of society was 
that of Bentham, Hill and Sidgwick. His Pnneiples of Sociology 
as a contribution to modern evolutionary science is necessaruy 
rendered to a extent futile by the sterilizing conception 
of a social organism *' in which the corporate life must be sub- 
servioit to tl^ lives of the parts.” It is mdeed m the reversal 
of this conc^tion that the whole significance of the application 
of the doctrine of evolution to the science of society consists. 
Henceforward we shall have to regard the social process in 


evolution as a process with its own interests, its own psychology, 
its own consciousness and its own laws, all quite distinct from 
the political consciousness of the modem State, though indi¬ 
rectly controlling and governing the consciousness of the State 
so thoroughly that there can be no true science of the latter 
without a science of the former. 

The new situation created in sociology as the doctrine of 
evolution began to be applied to the science had features of great 
interest. The advance had been made to a central ne pint 
position along two entirely distinct lines. The oarwiaiaat 
army of workers was, in consequence, divided into la sociology. 
two more or less isolated oamps, each largely in ignorance of 
the relation of its own work to that in the other section. It 
is often said as a reproach to sociolc®r in the period through 
which we are passing that it attracts the kind of recruits who 
are not best equipped for its work, while it repels the kind 
of mind of philosophical training and wide outlook which it 
ought to enhst in its service and for which it has most urgent 
need, the loss to sociology both in credit and efficiency being 
immense. This is the result of a peculiar situation. Those who 
are best qualified to understand the nature and scope of the 
problems with which sociology has to deal cannot fail to have 
the conviction strongly developed in them that the Darwinian 
principles of evolution which reveal to us what may be described 
as the dynamics of the yniversaJ life process have very important 
relations to the dynamics of the social process. The situa¬ 
tion which has arisen in sociology, however, is a very curious 
one, although it is one easy to understand when the causes are 
explained. When the endeavour is made to follow Darwin and 
the early Darwinians through the facts and researches which led 
to the formulation of the law of natural selection it may be 
observed how their preoccupation was almost exclusively with 
the details of the struggle for existence not m societies, but as 
it was waged between individuals. This was so as a matter 
of course, from the character of the facts which wild nature 
supplied, reinforced as they were, by observations on domestic 
animals and the practices of breeders. 

Darwin made no systematic study of society; and outside 
human society the struggle through which natural selection has 
operated has been mainly between individuals. It is, of course, 
•sometimes remarked that the social life exists among animals 
and that the laws of the social life and of the herd are to be 
observed there, but as a matter of fact there is nothing whatever 
elsewhere in life to compare with what we see taking place in 
human society, namely, the gradual integration—still under all 
the stress of natural selection expressing its effects in the person 
of the individual—of an organic social process resting ultimately 
on mind. The laws of this process are necessarily quite different 
from the laws of the other and simpler process in Deration lower 
down in life. If we regard the classes from which sociology as 
a science should be able to draw its most efficient recruits we see 
that at the present day they fall mainly mto two camps. There 
are in the one camp the exponents of biological principles, often 
trained in one or more of the departments of biological science, 
who are attempting the application to human society of the 
principles with which they have become familiar elsewhere m 
life. There are in the second camp the exponents of various 
aspects of social philosophy. When the exponent of Darwinian 
pnneiples advances to the study of society he is naturally 
strong in the conviction that he h^ in his hands a most potent 
instrument of knowledge which ought to carry him far in the 
organization of the social sciences and towards the unification of 
the leading principles underlyii^ the facts with which they deal. 
But what we soon begin' to see is that his training has beim, and 
that ins preoccupation still contmues to be, with the facts and 
principles of the struggle for existence between individuals as 
displayed elsewhere in ufe. He does not easily realize, if he has 
not been trained in sodal philosophy, how infinitely more com¬ 
plex all the problems of natural selection have become in the 
socM inte^ation resting on mind which u taking place in human 
affairs; or how the social eflSdency '^th which he has ^come 
now concerned is something quite distinct from the individual 
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efficiency with which he has been concerned elsewhere. ' He does i 
not readily comprehend how the institutions which he sees 
being evolved in history have, in their effects on the individual, 
laws quite different from those which he applies in the breeding 
of animals; or how the dualism which been opened in the 
human mind, as natural selection acts first of all on the individual 
in his own struggle with his fellows, and then, and to a ruling 
degree, acts on him as a mpnber of organic society in the evolution. 
of social efficiency, has in the religious and ethical systems of 
the race a phenomenology of its own, stupendous in extent and 
absolutely characteristic of the social process, which remains a 
closed book to him and the study of which he is often apt 
to consider for his purpases as entirely meaningless. All 
this became rapidly visible in the first approach of the early 
Darwinians to the science of society. 

Darwin, as stated, had attempted no comprehensive or 
systematic study of society. But in a few chapters of the Descent 
of Man he had discussed the qualities of the human 
"■ mind, including the social and moral feelings, from 
the point of view of the doctrine of natural selection enun* 
dated in the Origin of Species. The standpoint he took 
up was, as might be expected, practically that of Mill 
and Spencer and other writers of the period on social subjects, 
from whom he quoted freely. But the note of bewilderment 
was remarkable. The conclusion remarked upon as implied in 
.Spencer’s theory of the social organism, but which Spencer 
himself hesitated to draw, namely, that natural selection was 
to be regarded as suspended in human society, Darwin 
practically formulated. Thus at times Darwin appeared to 
think that natural selection could effect but comparatively 
little in advanced society. “ With highly civilized nations,” 
he says, “ continued progress depends to a subordinate degree 
on natural selection.” While Darwin noted the obvious useful¬ 
ness of the social and moral qualities in many cases, he felt 
constrained at the same time to remark upon their influence 
in arresting, as appeared to him, the action of natural selection 
in civilization. “ We dvilized men,” he continues, “ do 
our utmost to check the process of elimination (of the weak 
in body and mind); we build asylums for the imbeciles, the 
maimed and the sick; we institute poor laws; and our medical 
men exert their utmost skill to save the life of every one 
to the la.st moment.” There is here in evidence no attempt to 
connect the phenomena thus brought into view with some wider 
principle of the evolutionary process which evidently must 
control them. There is no perception visible in Darwin’s mind 
of these facts as constituting the phenomenology of a larger 
principle of natural selection; or of the higher organic efficiency 
in the struggle for existence of societies in which the sense of 
responsibility to life thus displayed has made most progress; 
or of the immense significance in social evolution as distinct 
from individual evolution of that deepening of the social con- 
sdousness of which this developing ^iritual sense of respon¬ 
sibility to our fellow creatures is one of the outward marks 
characteristic of advanced sodeties. 

In the year i88g Alfred Russel Wallace in a statement of his 
conception of the doctrine of evolution in his book, Darwinism, 
brought more clearly into view the fundamental 
difficulty of the early Darwinians in applying the 
doctrine of natural selection to society. In the last chapter of 
the book Mr Wallaoe maintained that there Wiere in “ man’s 
intellectual and moral nature . • . certain definite portions. . . 
whiA could not have been developed by variation and nirtutil; 
selection alone.” Certain faculties,amon^ wdiidi be dassed'tbfe 
mathematical, arti.stic and metaphj^ieal, the latter covering 
quidities with wtndi he considers ptiests and philosophers b>. 
be coneamed, were, he asserted, " altogether removed ftbaii' 
utility in the struggle for life,” and were, thCrefWe, he thought,' 
"wholly unexplained by the tbeory of Mtur^ setectidh.” Wthfe' 
dementaiy conception Which still survives in p^ular; literature, 
tte same confusion between individnfd efficient and siAdiai' 
efficiency bas to be remarked upM. And'there is ih'evidMhe 
the same faflure to perceive that it is just these intellectual’ind 


morJ qualities which site the absolutely character^ic products 
of natural selection in advanced society, in that th^ contribute 
to the highest organic social efficiency. Wallace in the result 
proposed to consider man, in respect of these higher portiems 
of his mind, as under the influence of some cause or causes 
wholly distinct from those which had shaped the development of 
life in its other characteristics. The weakness of this position 
was immediately apparent. To remove man as regards qualities 
so directly associated with his social evolution from the influence 
of the law Of natural selection was felt to be a step backwards. 
The effect produced on the minds of the younger school of 
evolutionists was deep. It operated, indeed, not to convince 
them that Wallace was right, but to make them feel that his 
conception of natural selection operating in human society ’was 
still in some respect profoundly and radicalty incomplete. 

A few years later, Huxley, though approaching the matter 
from a different direction, displayed a like bewilderment in 
attempting to apply the doctrine of evolution to the _ 

phenomena of or^ic society. With his mind fixed on 
the details of the individual struggle for existence amongmimals, 
Huxley reached in the Romanes lecture, delivered at Oxford in 
1893, a position little different from that in which Wallace found 
himself. In this lecture Huxley actually proceeded to place 
the ethical process in human society in opposition to the cosmic 
process, to which latter alone he considered the strurfle 'for 
existence and the principle of natural selection bdonged. 

“ Social progress,” he went on to say, “ means a checking 
of the cosmic process at every step and the substitution for it 
of another which may be called the ethical process; the end 
of which is not the survival of those who may happen to be 
the fittest, in respect of the whole of the conditions which 
obtain, but of those who are ethically the best.” Thus the 
remarkable spectacle already witnessed in Spencer, Darwin 
and Wallace of the evolutionist attempting to apply his doctrines 
to human society, but having to regard his own centnd principle 
of natural selection as having been suspended therein is repeated 
in Huxley. The futility of Contemplating the ethical process as 
sbmethiiig distinct from the cosmic process was at once apparent. 
For the first lesson of evolution as applied to society mnSt 
be that they are one and the same. So far indeed from ethic^ 
process checking the cosmic process, ft must be regarded as 
the last and highest form of the cosmic process. The sense of 
subordination and sacrifice which forms the Central principle 
of all the creeds of humanity, so far from being, as Wallace 
imagined, “altogether remos^ from utility ” is, indeed, the 
highest form of social efficient:;'through which natural selection 
is producing its most far-reaching effects in the evolution of the 
most advanced and organic types of civilizatnn, 

A similar tendency continued to be iii evidence In other 
directions. In an effort made a few years later to found a 
society for the study of sociology in (b^t Britain 
a ve^ characteristic feature of the first papers 
contributed was tiiC attempt to apply element^ biokj^kial 
generalizations regarding natural selection to a iu^my c;qi^^ 
organism like human society, the writers having m most cases 
made no previous extensive or special study of m soeW process 
in history. Ibe Confusion between what constitutes inffividual 
efficiency in the individual and that higher social efihien^c in 
the individual which everywhere controls and overtulM individual 
effidenby Wat very marked. An early paper contributed in' 
1904 was liy Mr (afterwards Sir) Ftancis Gabon, erne of the 
last’ ^d Mutest ra the early Darwiniai^. GattOn b^ rnade 
m^y oiigiiikl £6ntributions to the doctrine Uf evolution, tincf 
had been occupied''previously with reaeatches into indi'wchutf' 

of his ’] 
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said, ipight be supposed to joiow the best specimens or their 
class. In society the list ol best (|uaij^ies would include 
health, energy, ability, manliness and the special aptitude 
required by various professions and occupations. Everything in 
“ the scientific breeding ol the human ra6e ” was to be much 
as in the breeding of animals j for Gallon proposed to leave 
morals out of the question as involving too many hopeless 
difficulties. This was the basis of the scheme of qudities from 
which he proposed to proceed to the improved breedmg of society. 
The proposal furnishes one of the most striking and characteristic 
examples which have appeared of the deep-seated confusion 
prevailing in the minds of the early Darwinians between social 
efficiency and individual efficiency. Even from the few minor 
examples of society among the lower animals the true sociological 
criticism of such standards in eugenics might easily be supplied. 
For at the point at which the social insects, for iMtance, begM 
their soci4 integration all their standards were in the qualitira 
which gave success in the struggle for existence between indi¬ 
viduals. Had they, therefore, understood eugenics only in 
this light and in Gallon’s sense, they would have condeimied 
at the firsi the beginnings of the peculiar social effici^cy 
of the queen bee which now makes her devote her life entirely 
to egg-laying; still more would they have condemned the habits 
of the drones, through long persistence in which they have 
become degenerate as individuals; and in particular they would 
have condemned the habits of the workers which have led to 
their present undeveloped bodies and abortive individualistic 
instincts. But all these things have contributed in the highest 
degree to the social efficiency of the social insects ^d have made 
the type a winning one in evolution. The social integration 
of the social insects has been comparatively simple and did not, 
like that of human society, rest ultimately on imnd, yet even 
in this elementary example it was evident what ruin and disaster 
would result from miscalled scientific breeding of the race if 
undert^en within the limits of such restricted conceptio. s of 
social efficiency. Gallon’s preoccupation, as in the case of most 
biologi(al and medical schemes of improvement in the past, 
was with those individualistic qualities which con^bute to the 
individual’s success in the struggle for existence with his fellows. 
But it has been continuously obvious in history that individuals 
of the very highest social efficiency, the great organic minds of 
the race who, often quite unsuccessful in their lives as judged 
by individualistic standards^ and who, often quite unperceived 
and unappreciated by their contemporaries, have been the 
authors of ideas, or moral conceptions or works of such organic 
importance that they have carried the race frona one social 
horizon into another, have been just those individuals who 
would have entirely failed to pass the kmd of prize-animal 
standards which Gallon proposed to set up. 

Gallon’s essay may be said to close that first epoch in 
the application of biological conceptions to sociology which 
opened with Spencer’s essay in i860. With the 
extending conemtion of the organic interests of 
sovsff soci^ during, the intervening period the_ idea of 
oarwhUtm social efficiency had altered profoundly. Foriiutance, 
ntatr- ^ supposed standard of efficiency, which like Jlalthu- 
sianism represented to Mill at the opening of the period the last 
conclusion of science, had become towards the close scarcely 
mpre rtyip a stan^rd of “ race suicide.” It was not surprising 
thatiin these circumstances the representatives of those sciences 
wi^^ted on a knowledge of the social process in history and 
philos^^y continued to look coldly on the attempt of the first 
Dorwu^m.W apply I^arwinian principles tospciology. True, 

’ the devmt^nnent m, their own sciences had been almost equally 
sterile; for had themselves as yet no reasooed conemtian 
of the enonpipns importance of thfi, Darwmjtef pnncvlaiW 
eiwlutioh to thMB sciences in its capf|<;ity to jwiil 
tba .dynamics of ^^ocial process. Bi^sth^ had tpe 

devebppaent of inisti|atiDns in history; tpay hgO I 

growth .pf social ^fpea ajod the integration j>f great i^EShsinsi. . 
beliefj-fhd they h^ struggled with the capital >problema of fhe 
humaua.mind in psvcbidogy. apd phUosophy as t)m process Inul 


continued. The two armies of workers continued to be 
organized mto isolated camps, each with the most restricted 
eoncqition of the nature and importance of the work done 
by the other and of its bearing upon their own conclusions. 
One of the most remarkable results of such a situation—a result 
plainly visible in the valuable collection of essays edited by Pro¬ 
fessor Seward which was issued from the Cambridge University 
Press in commemoration of the centenary of Darwm’s birth—is 
the extremely limited number of minds in our time of sufficient 
scope of view to be able to cover the relation of the work of both 
sets of these workers to sociology. 

It remains now to consider the relation to the position m 
modern sociology of the extended conception that society must 
be considered to be organic in some wider sense 
than the first Darwinians thus ir^ined it a.nd aho 
in some wider sense than that in which Sidgwick #p soe/etojri' 
imagined it when he said that sociology was in effect of 
coincident with the science of politics. The present 
writer has laid it down elsevdiere (Tke Two Principal 
Laws of Sociology: Bologna) that there is a fundamental principle 
of sociology which has to be grasped and applied before there 
can be any real science of sociology. This principle may be 
briefly stated as follows;— 

The social process b primarily evolving in the individual riot 
the qualities which contribute to his own efficiency in conflict 
with his fellows, but the qualities which conttibute to society’s 
efficiency in the corrflict through which it is gradually rising 
towards a more organic type. 

This is the first law of evolutionaiy sociology. It is tliis 
principle which controls the integration which is taking place 
under all forms in human society—in ethical systems, in all 
political and economic institutions, and in the creeds and 
beliefs of humanity—in the long, slow, almost invisible struggle 
in which under a multitude .of phwes natural .selection is 
discriminating between the standards of nations and types of 
civilization. 

Dealing first with political and economic institutions; the 
position reached in Spencer’s sociology may be said to represent 
the science of society in a state of transition. It repre.sents it, 
that is to sav, in a stage at which the Greek theory of society 
has become influenced by the doctrine of evolution applied to 
modem conceptions, but while as yet no synthesis has been 
achieved between tte conflicting and even mutually exclusive 
ideas which are involved. The Greek theoiy of society is repre¬ 
sented in Spencer in his practical identification of “ the so^ 
organism ” with the State. The modem idea, however, which 
carries Spencer far beyond the principles of Greek society- 
os these principles were summarized, for instanrc, in the passage 
alrewly quoted from Bluntschli—is clearly in evidence. It 
may be observed to expre.ssed in the recognition of a principle 
resident in modem society which in some manner projects the 
individual’s rights outside and beyond the whole theoiy and 
ma pnmg ^ ijie State. In other words, in society as Spacer 
conceives it, “ the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State ”; whereas, according to 
the Greek theory and the theory of Roman law, the citizen’s 
whde existence depended on and was suhj^ to the State. “ The 
State knew neither moral nor legal limits to its power.” If, 
however, it be considered that modem society has made progress 
beyond the Greek, and if it. be accepted that the theory of 
evolution involves the conclusion that society progresses 
towards increased efficiency in a more oiganic type, ttere follows 
faom the foregone an im^rtant inference. Ilus is that it now 
becomes the task of modem sodolt^r, as a true science, to 
show that the principle in modem icivilization which distinguishes 
it from society Of the Greek period—namely, that principle which 
Spencer rightly recognized, despite tl]^ contradictions in whKh 
he hec^ involved, as rendering the life of the individual no 
longer jubservieat to the piporate lifp.ef the State—itaeh a 
prjncjpk identified not with individuali^ but with,the increasing 
' elimination of the individual tot a more oiganic type, pf sodety.. 
It in dwrt, remain for the evolutionist, wpiking by the 
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historical method scientifically applied^, to present the interven¬ 
ing proeess in history—including the whole modem movement 
towards liberty and enfranchisement, and towards equality 
of conditions, of rights and of economic opportunities—^not 
os a process of the increasing emancipation of the individual 
from the claims of society, but as a process of progress towards 
a mure organic stage of social subordination than has prevailed 
in the world before. 

When society is considered as an organism developing imder 
the mfiuence of natural selection along the line of the causes 
which coritribute to its highest potenti^ efficiency, and there¬ 
fore .tending to have the mean centre of its organic processes 
projected farthw ^d farther into the future, it is evident that it 
must be the principles and ideas which most effectively subordi¬ 
nate over lo^ periods of time the interests and the capacities 
of the individuds of which it is composed to the efficiency of 
the whole which will play the leading part in social evolution. 
In ;>rimitive society, the first rudiments of social organization 
undoubtedly arose, not so much from conscious regard to 
ntBtmh expediency or “increased satisfactions” as from 
at Maim fitness in the struggle for existence. “ The first 
SaaMoty. orgamzed societies rpust have been developed, like 
any other advantage, under the sternest conditions of natural 
selection. In the flux and change of life the members of those 
groups of men which in favourable conffitions first showed any 
tendency to social organization became possessed of a great 
advants^e over their fellows, and these societies grew up simply 
becau.se they possessed elements of strength which led to the 
disappearance before them of other groups of men with which 
they came into competition. Such societies continued to flourish, 
until they in their turn had to give wav before other associations 
of men of higher social efficiency ” (Social Evolution, ii.). In 
the social process at this stage all the customs, habits, institu¬ 
tions, and beliefs contributing to produce a higher organic 
efficiency of society would be naturally selected, develojied and 
perpetuated. It is in connexion with this fact that the due 
must be sought to the evolution of those institutions and bdiefs 
of early society which have been treated of at length in researches 
like those of M'Lennan, Tylor, Lubbock, Waitz, Letoumeau, 
Quattefages, Frazer, and others of ^ual importance. For a 
long period in the first stages the highest potentiality of the 
sociaT organization would be ebsely associated with military 
effidency. For in the evolution of the social organism, as has 
been said, while the mean centre of the processes involving its 
organic identity would tend to be projected into the future, it 
would at the same time dways be neoessaiy to maintain efficiency 
in current environment in competition with rival types of bwer 
future potentiality. Amongst primitive peoples, where a great 
chief, law-giver and military leader app^ed, the efficiency of 
organized society resting <m military efficiency would, as a matter 
of course^ make itself felt in the struggle for existence. Yet as 
such societies would often be resolved into their component 
elementson the death of the leader, the overruling importance- 
on the next stage of the advance towards a more organic type 
—of ideas which would permanently subordinate the matet^ 
of society to the efficient of the wbob Would make itself felt. 
S^ial systems of the type in which authority was perpetuated 
by ancestor-worship—in whi<ffi all the members therefore 
held to be joined in an exclusive religbus citizenship founded on 
blood relationship to the deities who were worshipped, and k 
which all outsideis were accordingly treated as natural enemies, 
vhom it woi^ be a kind of sacrilege to admit to the rights of 
the State—would contain the elements of the honest imtary 
potmtialityii Hw universal mark which anopstor-worship hsa' 
Mt on bimah institutions in .a certain stage of spcial devebp -1 
mmt is doubUeas 40^, associated with this fpet. The new; 
and thp ol^ tendencies m' sodology are here quo ja oontriwt.; | 
fear yrbenas Qe^Ktt ^wncar has been ooptent to esplatn; 
ancestor-w^dupasarisingiroBaB intrDspectivsAoa pompstor 
tiv^ .tnvisi process of, thoujdit assumed to, have tato rilpto < 
ia w s^tdauiy man ia teuition toapupposed belief in ^losts 
(Pfpudflet if St^dobg)/, toe aewer tendeagf, Jn, tp 
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Qonsiderscienceasconceroed withitin ittreiationtotlaecharacter- 
istic principles through wtiich the efficiency of toe $o«^ organ¬ 
ization pressed its^ in its surroundings. The social, poetical 
and religious institutbns disclosed in m study of the earliest 
civilizations within, tlte purview of histo^ must be considei^ 
to be all intimately relat^ to toe ruling principles of this mffitsfiy 
stage. The wide reach and significant of toe causes governing 
the process of social evolution throughout the whole of this 
period may be gathered from treatises like Seebohm’s Structure 
of Greek Tribal Society, Maine’s Ancient Law, History of InstUu- 
Hons, and Early Law and Custom, Fowler’s City-State of the Greeks 
and Romans, and in a special sense from the comparative study 
of Roman law, first of ml a.s it is presented in the period of thie 
Twelve Tables, then as the jus dvik begins to be ^uenoed by 
toe jus genHum, and lastly as its princi^ies are contrasted with 
those of English common law in the niodem period. In tno^I 
of the philosophical writings of the Greeks, and in particular 
in the Ethics and PoUHcs of Aristotb, and in many of the 
Dialogues of Plato, the spirit of the principles upon whito society 
was constructed in this stage may be perceived as soon as 
progress has been made with comparative studies in other 
directions. 

A very pregnant saying of T. H. Green was that during toe 
whob development of man the command, “ Thou sbalt bve 
thy neighbour as thyself ” has never varied. What BttamMmt at 
has varied is only the answer to tl» question—Who re* Smm at 
is my neighbour ? If in the light of this profoundly Hamaa Ka- 
true reflection we watch the progress of society from^^®“**“®*’'" 
primitive conditions to the, higher stages, it may be observed 
to possess iwked f^ttu%s. Where all humiu institutions, 
as in the ancient civilizations, rested ultimately on force; where 
outsiders were r^^arded as natural enemies, and conquered 
enemies became slaves; where, as throughout all this phase of 
social solution, a rule of religion was a nue of law identi^ with 
the principles of toe State (Maine, Ancient Law)} where the 
State itself was a|HoIute as against the individm, kmwing 
“ neither moral nor legal limits to its power ”; and where all 
the moral, intellectual and industrial life of the community 
rested on a basis of slaveiy—^the full limits of the organic 
principle of social efficiency would in time be reached. The 
conditions would be inherent in which tUl social instkutions 
would tend to become ebsed absolutisms orpmized round the 
conception of men’s desires in the pesent. And the highest 
outward expression in which the tendencies in ethics, m pofirios, 
and in religion must necessarily culminate would be toe mffitaiy 
State, bounded in its energies only by toe resistance of othen, 
necessarily acknowbdging no complete end toort of ahsedute 
dominbn, and tberefene staying its course before no ideal short 
of universal conquest. This was the condition in the ancient 
State* It happened thus that toe outward policy (d toe ancient 
State to other peoples became, by a fundamentu {uincipb of 
its life, a policy of milit^ conquest and subjugation, t)K 
only limiting principb beii^; the suooesshil resistance of tto 
otlm. The epoch of histoiy moved by inherent forces toyfands 
the final emergence of one supreme nimtary State, , in an en of 
gen^ conquest, and culminated in the exampb of universal 
dominbn which we had b toe Roman world before the ibo of ^ 
civilization of our era. 

The influence upon the devebpcnoit of civilization of the wider 
conc^tion of duty and responsibilily to one’s fribw-men which 
was introduced into toe world with the qiread of m iMto* 
Christi^ty can hardly be over-estinuted* Tbe.Mw<M 
extended epneeption o^ toe answer to the cmestiothr 
Who is my pei^bour r which has resultecl from the **^'1. 
charaoteriidip,I doctrines of toe (Kristian jieligjlcmnfti''<^ 
lOBptbn.hwSscaiiffing att the cl a in is pf the fanffiy, grotg^ 
nation,,jpeopbor race, and even bH the int^ests eompniediin 
any €Bpi®ng order, of socieQr~W« been the nfos^ poww 
tiimiayJoi|C«.sp^^ has ev^rHapted on society., It . liW ;teD^ 
gpdnall^. I to, twritk up the i^lutwms inbewtoi from an olcier 
civiliwtion ,ind to bring mto bring an type 4 
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As society tinder this influence Ctmtinui^ to be impelM to 
develop towards a still' more organic ty|ie, the greatiy higher, 
laWaUry potentiality of a state of social order Which, while 
Pr*i*eM '■ preserving the ideal of'the Jtighly organized state 
and the current efficiency of society in competition 
with lower types,' Was influenced by conceptions 
that dissolved all those closed absolutisms, and re¬ 
leased human energies into a free conflict of forces 
by projecting the principles of human responsibility 
outside the State, became apparent. In many of 
the religions of the East sudi conceptions have been 
Christianity itself being a characterisfically Eastern 
But no Eastern people has been able to provide for 
them the permanent defensive military milieu in history in 
which alone their potentiality could be realized. The significance 
of modern Japan in evolution consists largely in the answer she 
is able to give to the question us to whether she will be able to 
provide in tiie future such a milieu for such a conception amoi% 
an Eastern people. 

The significance of the culmination of the military epoch in 
the ancient classic civilizations of the Western world, which 
preceded the opening of the era in which we are living, and of the 
fact that the peoples of the same de.scent who were destined to 
carry on the civilization of the exi.sting era represent the supreme 
military .stock by natural selection, not only of the entire world, 
but-of the evolutionary process itself in human history, will 
therefore be evident. 

With the spread, accordingly, amongst peoples of this origin, 
and in such a defensive military milieu in history, of a new 
' conviction of responsibility to principles extending 
Prtnuiphot beyond consciousness of the political State, 
'BwrefMiw to there began a further and more organic stage of 
Madtrm the evolutionary process in society. The gradual 
CMiMioa ^js5oiution in the era in which we are Uving of all 
SoAaMAlwthe closed absolutisms within the State, in which 
mtatai tin human action and ideas had hitherto be«i confined, 
Paiar*. apparently the characteristic phenomenon of this 
stage. Progress is towards such a free and tolerant, but 
mtffljse and efficient, conflict of forces as was not possible 
in the world before. It is, it would appear, in this light 
that we must regard the slow dissolution of the basis of 
ideas upon whkh slavery rested; the disintegration of the con¬ 
ceptions which supported the absolute position of the occupying 
classes in the State; the underminirig of the ideas by which 
opinion Was support^ by the civil power of the State in the 
religious struggles of the middle ages; the growth of the concep¬ 
tion that no power or opinion in the State con be considered 
as the representative of absolute truth; tiie consequent develop¬ 
ment Of party government amongst the advanced peoples, with 
lie aeknoaded^ent of the rif^t of every depa^ent bf inquiiy 
to carry ftsults up to that utmost limit at Which they are con¬ 
trolled only by the results obtained in other departments of 
activity with equal freedom; the growth of the conception, 
otiiCTWise absutd, of the native equality of men; the resulting 
claim, otherwise similarly indefensible, of men to equal voting 
power irrespective of status or possessions in the State whidi 
has been behind the' movement towards political enfranchise¬ 
ment; and, finally, the development of that consdetion which 
is behind fte existing challenge to all absolute tendencies in 
ecttsomic conditions fa . the modem world—namely, that the 
dittitution of wealth fa a well-ordered State should aim at 
reaH^w'political justice. There are all the features of an 
fa'tem|^ process m modem history. They mUtt be considered 
as r^b^ to a oontrollingprmdple fahmotfa theChristian 
reltgienlittidi has'iOndeied the evolutionary peocOss in tiociety 
inpte Otglsidc than fa'anO patft stiigei-nameV,' the PrOjeetioH of 
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enfrandiisement of the future fa tire evolotionaiy process. So 
great has become the prestige of ourcivilization through the oper¬ 
ation of this principle in it that its methods and results are being 
eagerly borrowed by otiier peoples. It is thereby so materially 
Muendng the standards of conduct and culture tiiroughout 
the world timtthe developments which Other nations are undei^ 
going have in a real sense tended to become scarcely more than 
incidents fa the expansion of Western civilization. ' 

We live in the presence of colossal national armaments, and 
fa a world, therefore, in whidh We are continually met with the 
taunt that force is still everywhere omnipotent. It 
may be perceived, however, that beneath all outward Militaritm 
appearances a vast change has been taking place, to tbtntor* 
In the ancient civilizations the tendency to con- 
quest was an inherent principle in life of the military mt aa 
State. It is no longer an mherent principle fa the OH*a*ive 
modem State4 The right of conquest is indeed still ^^«toii. 
acknowledged fa the mtemational law of civilized States; but 
it may be observed to be a right becoming more and mote im¬ 
practicable among the more ad vanced peoples. Reflection, .more¬ 
over, reveals the fact that the right of conquest is tending to 
become impracticable and impossible, not, as is often supposed, 
because of the huge armaments of resistance with which it might 
be opposed, but because the sense of social re.sponsibility has 
been so deepened in our civilization that it is almost impossible 
that one nation should attempt to conquer and subdue another 
after the manner of the andent world. It would be regarded 
as so great an outrage that it would undoubtedly prove to be one 
of the maddest and one of the most unprofitable adventures 
in which a civilized Stale could engage. _ Militarism, it may be 
distinguished, is becoming mainly defensive amongst the more 
advanc^ nations. Like the civil power within the State, it is 
tending to represent rather the organized means of resistance 
to the methods of force should these methods be invoked by 
others temporarily or permanently under the influence of less 
evolved standards of conduct. 

In thus r^ardfag the social process in Western history, the 
projected efeiency of which now, after many centunes of 
development, begins to realize itself to anmereasing 
degree in determining competition with other types 
of society throughout the world, it may be observed proa*** oi 
that the result by which a synthesis of the older amnOrgimic 
and later views may be attained is already 
sight It was pointed out that if titt principle which 
Spencer rightly recognized fa modem soaety as rendering the 
life of the individual no loriger subservient to the corporate 
life of the State was to be accepted as a principle of progress 
distinguishing modem civilization from that of the Greek period, 
it would be necessary for the sociologist to exhibit it not as 
indicating the larger fadep^dence of the individual, but as a 
principle identified with the increasing subordination of the ind i 
vidual to a more organic type of society. Here, therefore, this 
result is in pfocess of accomplishment, "nie intervening process in 
history-^rtcludfag.the whole modem movement towhras liberty 
and enfrandiisement, towards equality of conditions, towards 
equality of political r^hts and towards equaFfty of economic 
opporturaties—is presented as a process of development towards 
a faore advanced and Organic stage of social subordination 
than has'ever prevailed in the w^d before (Prine. Wen. 
Civil, xi.). In this light, also, it maybe observed how the 
daim'W Sociology to be tho most advanced of all tiie ti«o- 
mtical sciences is justifiod. For if 'tiie liistoricar ptOcess fa the 
civilization of tho enl in tWiifch are living is thus to be 
regarded aS a process faipiying'tilo'facreasing subordination of 
thO fadiyidiial t6 a more dlganlc'tJ5»e df'soCi0t^^ then thOstudy 
Of ’SodiOlogy Ss embriu:^ tfe' {mndpiw bf tiie process ifaMt 
eviderl^ mVol Ve tile ptercejrtiOli and dimpsitison of the faeSfifag 
Wtiie fundafaeiita!'positions disdoredii tiie history of political 
ptt#Ss8, bf'the'pttibtehs vdth toe hfattatt bill* 





gradually come to define themselves in history. The positions 
outlined in the developments already referred to which have 
come down th^gh Hume mid Huxley, through Kant and Hegel, 
throu^ Grotius and Savi^y, through RosiAer mid Schmofer, 
through the expression which English utilitMianism has reached 
in Herbert Spencer as influenced by the English theory of the 
rights of the individual on the one hand, and in Marxian Socialism 
as influenced by the Latin conception of the omnipotence of 
the State on the other, have thus all their place, meaning and 
scientific relations in the modem study of sociology. It must 
be considered that the theory of organic evolution by natural 
selection suid the historical method will continue in an increasing 
degree to influence the science of society. 

The sociological law that “ the social process is primarily 
evolving in the individual not the qualities which contribute 
Tbe Claim of ^ his own efiiciency in conflict with his fellows, 
secio/iwyMbut those qualities which contribute to society’s 
the Maatar efficiency in the conflict through which it is gradually 
seiaaea. rising towards a more organic type,” carries us 
into the innermost recesses of the human mind and controls 
the science of psychology. For it is thus not the human mind 
which is consciously constructing the social process in evolution; 
it is the social process which is constructing the human mind 
in evolution. This is the ultimate fact which raises sociology 
to its true position as the master science. Nor is there any 
materialism in such a conception. It b in keeping with the 
highest spiritual ideal of man that the only conception of Truth 
or the Absolute which the human mind can hold at present 
is that which is being evolved in it in relation to its own 
environment which is in the social process. 

Actmorities. —It has been one of the results of the conditions 
affecting sociology in the p^t, that many of the principal contriba- 
tions to the science of society are not usually include in lists of 
sociological references. The following are mentioned only as indi¬ 
cating or suggesting others in the same classes of equal or perhaps 
greater importance. The dates given are usnally those of the first 
edition of a work. 

iNTKODUCTOxy. —^DaTwin, Origin of Species (1859); Descent of 
Man, 1871 (chapters dealing with society); Wallace, Darwinism 
{1889); Romanes, Darwin and after Darmn (1892); Osborn, From 
the Greeks to Darwin (1894). Economics, Historical. —^AsUey, 
Introduction to English Economic History and Theory, gart L (1888), 
Sch! " 
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History of Ethics (1886); Mackenzie, Manual of Ethics (1893); 
Hobhouse, Morals in Evolution (1906). Primitive Society :— 
Lubbock, Origin of CiviUtation (1:870); Tylor, Anthropology (iMi); 
Quatrefages, Human Species (Eng. trans., 1879); I.ang, Custom and 
Myth (1884); Maine, Ancient Law (*86l); Earfy History of Institu¬ 
tions (1^5); Early Law and Custom (im3); Fritzer, Golden Bough 
(1890); Early History of the KingslM (190S) ■ 

Gbnerau—S pencer, Synthetic Hiilosophy IPrinelples of Biology, 
Principles of Sociology^ and Prineiphs of Ettiesl; Kidd, Social 
Evolution (1894); Principles of Western Civilisation (1902); Individu¬ 
alism and After ; Two Principal Laws of Sociology ^lo^a, 1908); 
Barth, Die PhilosopMe der Gesehichte als Sodologu (1^7); Ward, 
Dynamic Sociology : OuOinee of Sociology (189S); JEHlnt, PMosopky 
of History in Europe (1874); Historical Phehsophy in Prance (1894); 
Bagehot, Physics and Politics; Ratzenhofer, Die sotiol^seke 
Erienntnis (1898); Gidditm, Principles of Sociolop (tSge); Arde, 
Etude de psychologie sociale (1898); Stuckenberg, IntroducHon to the 
Study of Sociology (1898); St^hen, The English UtiKtarians (1900); 
I, 8. 1 &, System of Logic (1843); On Liberty (1859); Utilitariamsm 
(1861); Comte, PhilosopUe positive (6 vols., 1830-1842, Eng. 
trans., condensed by Martineau, in 2 vols.; Budwln, Sooial 
Psychology; Ritchie, Natural Bights (sSgi); ffltmtschli. The Theory 
of the State (Bag. trans., 1892): Wright, Outline of Practical SoeMap 
1899);. Sidgwick. Methods of'Efhtcs (1874); Elements of PoUttes 
1901); Phihsoph)/, its Scope (1902); Taylor, The Problem of Conduct 
,t90il; Kaht, CrtEgue of Pure Reason (particularly and Division), 
Md Prelegomena to any Future Mek^hysic; Md^^all', An Imtro- 
detdion *0 Social Ptychokm (1908); Schiller, .SMkUm. in Hmmemiem 
(1997) ;> James, Pragmatism (1907); Fairbanks. lutroductian to 
Soamp {1896);. Pollock, Misd^ of the Science of Politics (i^); 
Maifie, Pefular‘ Gbveritmeni Mori.^, EMwMw ^873);'; 


DiSeroiandthe Erwyclopaeiistfhgm);Bmhe (187^ i'Anstia, Theory 
of Jurispruieuee .{i86t^i86ti; HDUand, Biemente of Jmiepmdenee 
(parts 1., lU. and Iv., 1880),; Studies in International taw U898); 
Westiake, International Law (1894): fientham. Principles bt Moreis 
emd UtistaUciu (tjSg), Ota, ed., 1879; Sobm, Institutes bf EkMfim 
Lam; &ndars; inottntis of JudMan; La Roy Beanlian, £*JSW 


et ses ferrous; Huxley, Evolution and Ethics (2894); 
Nietzsche, The Twilight of the Idols ; Zarathuslra; l^iria, Les Bases 
ieonomimes de la constitution sociale (French trans.}; Pearson, 
National Life and Character (1893) : Vincent, The Social Mind in 
Education (tSgj); Marx, Kapiial (ib6j, Eng. trans. 1887); Engdz, 
SociaUem, Dtopian anSf Scientific (Eng. trans., Aveling, 18^); 
Kirkup, An Inmiry info Socialism (1907); George, Process and 
Poverty; Mazel, La Synergie sociale (1S96); Mallock, Aristocracy and 
Evolution (1898); Ross. Social Control (1901); Mackenzie, .Social 
Philosophy (1893); Hobson, The Social Promem (1901); Fabian 
Essays; Rousseau, SocieU Contract; Hobbes, Lenialhan; Locke, Two 
Treatises of Government; Webbs, Industrial Democracy (1897}; 
Ibstory of Trades Unionism (1894); Booth, Life and Labour of the 
People (1891-1897); Patten. The 7 heory of Prosperity (1902); W.iUas, 
Human Nature in Politics (1908) ; TJrwick, Luxury and Waste (1908); 
Small, The Scope of Sociology (1902). (B. K.*) 

SOCRATES, son of the statuary Sophronbeus and of the 
midwife Phaenarete, was bom at Athens, not earlier tlum 471 
nor later than May or June 469 B.c. As a youth he received 
the customary instruction in gymnastic and music; and in after 
years he made himself acquainted with geometry and astronomy 
and studied the methods and the doctrines of the leaders of 
Greek thought and culture. He began life as a sculptor; and 
in the and century A.n. a group of the Graces, supposed to be 
hb work, wa.s still to be seen on the road to the Acropolb. But 
he soon abandoned art and gave himself to what may best be 
called education, conceiving that he had a divine commission, 
witnessed by oracles, dreams and signs, not indeed to tead) any 
positive doctrine, but to Eonvict men of ignorance mistaking 
itself for knowledge, and by so doing to promote their intellectuiU 
and moral improvement. He was on terms of intimacy wi^ 
some of the most distinguished of his Athenian contemporaries, 
and, at any rate in later life, was personally known to v«y many 
of hb fellow-citizens. His domestic relations were, it b said, 
unhappy. The shrewishness of his wife Xanthippe became 
proverbial with the ancients, as it still is with ouraelves. Aris¬ 
totle, in his remarks upon genius and its degeneracy (Rhet. ii. 
15), speaks of Socrates’s sons as dull and fatuous; and in Xeno¬ 
phon’s Memorabilia, one of them, Lamprocles, receives a formal 
rebuke for undutiful behaviour towards hb mother. 

Socrates served as a hoplite at Fotidaea (432-429), where 
on one occasion he saved the life of Alcibiades, at Delium (424), 
and at Amphipolis (422). In these campaigns hb bravery and 
endurance were conspicuous. But, while he thus performed the 
ordinary duties of a Greek citizen CTedit, he neither attained 
nor sought political position. Hb “ divine voice,” he said, 
had warned him to refrain from politics, presumably because 
office would have entailed the sacrifice of his principles and the 
abandonment of hb proper vocation. Yet m 406 he was a 
member of the senate; and on the first day of the trial of the 
victors of Arginusae, being president of the prytanb, he resisted 
—first, in conjunction with hb colleagues, afterwwds, vdienthey 
yielded, alone—the illegal and unconstitutional proposal 
(^lixenus, that the fate of the eight genends should be ^cided 
by a sii^le vote of the assembly. Not less courageous tbani thb 
opposition to the “civium a^or prava jubentium” was hb 
disregard of the “vultus instantb Wnuini ” two years later. 
During the reign of terror of 404 the Thirty, anxious t6 impliate 
in their crimes men of repute who might otherwise have opposed 
then plans, ordered five citizens, one of whom was Soentes, to 
« to Saiamis and bring thence their destined victim Leon. 
Socrates abne disol^ed. But, though he was exceptionidly 
obnoxious to the Thirty—as appears, not only in t&is incident, 
but |dso m their threat of punishment undo' a special ordimmee 
forbidding "tim teacb^ of the ait of argument ”-*>’it'was 
reserved for the reconstituted democracy to bring lum to trU 
aadilo put him to death. In ^99, four years after ^restoration 
and the amnesty, he was indictra as an ofiender against pt^& 
morality. Hu accusers were Meletitstiw poetiAnytiatbe tattiMsr 
and Ijrcon the orator, all of tiiem menmeis of the danecntic 
or patriot party iwfao had returned from PlQrle Ibiwhufau. 

The accusation tan thus;" Socrates :is guilty, firstly,, of deiwing 
the gods reoognized by the state and ‘mtroducmg iiew.dmnito, 
and, seooadly, of corrupting tile young.” Inhitiiimifemeditated 
defence,too far from seeking to. conciliate hu jud^ Soemtes 
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defied them. He was found guilty by aSo votes, it is supposed, 
againiit aao. Meletus having called for capital punishment, it 
now rested with the accused to make a counter-proposition; 
and there can be little doubt that, had Socrates without further 
remark suggested some smaller but yet substantial penalty, 
the proposal would have been accepted. But, to the amazement 
of the judges and the distress of his friends, Socrates proudly 
declared that for the services which he had rendered to the city 
he deserved, not punishment, but the reward of a public bene¬ 
factor-maintenance in the I^taneum at the cost of the state; 
and, although at the close of his speech he professed himself 
willing to pay a fine of one mina, and upon the urgent entr«ties 
of his friends raised the amount of his offer to thirty minas, he 
made no attempt to disguise his indifference to the result. His 
attitude exasperated the judges, and the penalty of death was 
deaeed by an increased majority. Then in a short address 
Socrates declared his contentment with his own conduct and 
with the sentence. Whether death was a dreamless sleep, or a 
new life in Hades, where he would have opportunities of testing 
the wisdom of the heroes and the sages of antiquity, in either 
case he esteemed it a gain to die. In the same spirit he refused 
to take advantage of a scheme arranged by his friend Crito for 
an escape from prison. Under ordinary circumstances the 
condemned criminal drank the cup of hemlock on the day after 
the trial; but in the case of Socrates the rule that during the 
absence of the sacred ship sent annually to Delos no one should 
be put to death caused an exceptional delay. For thirty days 
he remained in imprisonment, receiving his intimates and 
conversing with them in his accustomed manner. How in his 
last conversation he argued that the wise man wiD regard 
approaching death with a cheerful confidence Plato relates in the 
Phaedo-, and, while the central argument—which rests the 
doctrine of the soul’s immortality upon the theory of ideas— 
must be accounted Eatonic, in all other respects the narrative, 
though not that of an eyewitness, has the air of accuracy and ] 
truth. 

Happily, though Socrates left no writings behind him, and indeed, 
as wul hereafter appear, was by lus principles precluded from 
dogmatic exposition, we have in the 'Awa/aiTiitoyfituiTa or JVfsmpjVs 
and other works of Xenophon records of Socrates’s conversation, 
and in the dialogues of Plato refined applications of his method. 
Xenophon, having no philosophical views of his own to develop, 
and no imagination to lead him astray—^bcing, in fact, to Socrates 
what Boswell was to Johnson—^is an excellent witness. The 
'Arofoniiuuniiiara or Memorabiha are indeed confessedly apolo¬ 
getic, and it is easy to see that nothing is introduced which might 
embitter those who. liating Socrates, were ready to persecute the 
Socratics; but the plain, straightforward narrative of Socrates's 
talk, on many occasions, with many dissimilar interlocutors, carries 
with it in its simpUcitj' and congniity the evidence of substantial 
justice and truth. Plato, though he understood his master bettor, 
is a less trustworthy anth^ty, as he makes Socrates the mouthpiece 
of Ids own more advanced and even antagonistic doctrine. Yet 
to all appearance the Apology is a careful and exact account of 
Socrates's habits and principles of action; the earlier dialogues, 
those which ate commonly called " Socratic,” rwiresent, with such 
changes only as are necessitated by their form, Socrates's method; 
and, it in the later and- more important dialogues the doctrine is 
the dpetrine of Plato, ecliocs of tho master’s teaching are still 
discoverable, approving ttemscives as such by their accord with the 
Xenophontean testimony. In the face of these two principal 
witnesses other evidence is of small importanoe. 

PersmaL Characteristics. then, were the personal 
dharacteristics of the man? Outwardly his pre.sence yes 
mean and his countenance grotesque. Short of stature, thick- 
cseSBsd imd somewhat corpulent, with prominent eyes, with 
nose u^med and nostrils outspread, with large mouth coarse 
lips, hb seemed the embodimeirt of sensuality and even stupidity. 
Inwardly he was, as his friends knew, “ so pious that he did 
nothingwitbottt taking counsel of the gods, so just that hfi never 
did an ihjary to any man, whibt he was the benefkctor of his 
associates, so temperate that he never preferred pleasure to 
ri^t, so mse that in judging of good >and evil he was never at 
faid^in a word, the best and the happiest of men.” “His 
self-control wasamdiute; his powers of endurance were unfmling; 
he hi^ so schooled bims^ to moderation that his scanty means 
satufieflaU ^ wants.”' ^To want nothing," he said iumself. 


“ is divine; to want as little as possible is the nearest possible 
approach to the divine hfe and accordi^ly he practised 
temperance and self-denial to a degree whi^ some thought 
ostentatious and affected. Yet the hearty enjoyment of social 
pleasures was another of his marked characteristics; for to 
abstain from iimocent gratification from fear of falling into 
excess would have seemed to him to imply a pedantic formalism 
or a lack of self-controL In short, lus strength of will, if by 
its very perfection it led to his theoretical identification of virtue 
and knowledge, secured him in practice against the ascetic 
extravagances of his associate Antisthenes. 

The intellectual gifts of Socrates were hardly less remarkable 
than bis moral virtues. Naturally observant, acute, and 
thoughtful, he developed these qualities by constant and 
systematic use. The exercise of the mental powers was, he 
conceived, no mere occupation of leisure hours, but rather a 
sacred and ever-present duty; because, moral error being intel¬ 
lectual error translated into act, he who would live virtuously, 
must first rid himself of ignorance and folly. He had, it may 
be conjectured, but little turn for philosophical speculation; 
yet by the careful study of the ethic^ problems which met him 
in himself and in others he acquired a remarkable tact in dealing 
with questions of practical morality; and in the course of the 
lifelong war wh'ch he waged against v^ueness of thought and 
laxity of speech he,made himself a singularly apt and ready 
reasoner. 

While he regarded the improvement, not only of himself but 
also of others, as a task divinely appointed to him, there was 
in his demeanour nothing exclusive or pharisaical. On the 
contrary, deeply conscious of bis own limitations and infirmities, 
he felt and cherished a profound sympathy witli erring humanity, 
and loved with a love passing the love of women fellow-men 
who had not learnt, as he had done, to overcome human frwlties 
and weaknesses. Nevertheless great wrong-s roused in him a 
righteous indignation which sometimes found expression hi 
fierce and angry rebuke. Indeed it would seem that Plato in 
his idealized portrait gives his hero credit not only for a deeper 
phitosophical insight but also for a greater urbanity than facts 
warranted. Hence, whilst those who knew him best met his 
affection with a regard equal to his own, there were, as will be 
seen hereafter, some who never forgave his stem reproofs, and 
many who regarded him as an impertinent bu^body. 

He was a true patriot. Deeply sensible of his debt to the city 
in which he had been bom and bred, he thought that in giving 
his life to the teaching of sounder views in regard to ethical 
and political subjects he made no more than an imperfect return; 
and, when in the exercise of constitutional authority that city 
brought him to trial and threatened him with death, it was not 
so much his local attachment, strong though that sentiment 
was, as rather his sense of duty, which forbade him to retire 
into exile before the trial began, to. acquiesce in a sentence of 
banishment when the verdict had been given against him, and 
to accept the (^portunity of escape which was offered him during 
his imprisonment. Yet his patriotism 1 ^ none of the narrow¬ 
ness which was characteristic of the patriotism of his Greek con¬ 
temporaries. His generous benevolence and unaffected philan¬ 
thropy taught him to overstep the limits of the Athenitm demus 
and tlie Hellenic race, and to regard himself as a “ citizen of 
the world.” 

He was blest with an all-pervading humour, a subtle but 
kindly appreciation of the incongruities of human nature and 
conduct. In a less robust character this quality. n%ht have 
degenerated into sentimentality or cynicism; in Socrates, who 
had not a trace Of either, it showed it^f principally in what his 
contemporaries knew as his “ accustomed irony.” Profinindly 
sensible of the incomSstencies of his own thou^ts and words 
and actions, and shrewdly suspecting that the like inconsistencies 
were to be foi^ in otha men, he was careful always to place 
himwlf ^pnn tlw standpoint of ignorance and to invite others 
to join him in order that, proving all things, be and they 
might hold fast that whit^ '» good. “Intofi^ctually the 
Bcutest nym of his age,” aays W. H. Thompson in a brffliant 



and instructive appendix to his edition of Plato’s Phaedrus, 
“ he represents himself in all companies as the dullest person 
present. Morally the purest, he affects to be the slave of passion, 
and borrows the language of gallantry to describe a benevolence 
^ exalted for the comprehension of his contemporaries. He 
is by turns an ipaanjt, a itpoayiaySt, a jaooT/xnrov, a iMutmiKot, 
disguising the sanctity of hts true vocation by names suggestive 
of vile or ridiculous images. The same spirit of whimsical 
paradox leads him, in Xenophon’s Banquet, to argue that his 
own satyr-like visage was superior in beauty to that of the hand¬ 
somest man present. That this irony was to some extent 
calculated is more than probable; it disarmed ridicule by anti¬ 
cipating it; it allayed jealousy and propitiated envy; and it 
possibly procured him admission into gay circles from which 
a more solemn teacher would have been excluded. But it had 
for its basis a real greatness of soul, a hearty and unaffected 
disregard of public opinion, a jjerfect disinterestedness, an entire 
abnegation of self. He made himself a fool that others by his 
folly might be made wise; he humbled himself to the level of 
those among whom his work lay that he might raise some few 
among them to his own level; he was ‘ all things to all men, if 
by any means he might win some.’ ” It would seem that this 
humorous depreciation of his own great qualities, tliis pretence 
of being no better than his neighbours, led to grave misappre¬ 
hension amongst his contemporaries. That it was the founda¬ 
tion of the slwdeis of the Peripatetic Aristoxenus can hardly 
be doubted* 

Socrates was further a man of sincere and fervent piety. 
“ No one,” says Xenophon, “ ever knew of his doing or saying 
anything profane or unholy.” There was indeed in the popular 
mythology much which he could not accept. It was incredible, 
he argued, that the gods should have committed acts which 
would be disgraceful m the worst of men. Such stories, then, 
must be regarded as the inventions of lying poets. But, when 
he had thus purified the contemporary polytheism, he was able 
to reconcile it with his own steadfast belief in a Supreme Being, 
the intelligent and beneficent Creator of the universe, and to 
find in the national ritual the means of satisfying his religious 
aspirations. For proof of the existence of “the divine,” he 
appealed to the providential arrangement of nature, to the uni¬ 
versality of the belief, and to the revelatiora and warnings which 
are given to men through signs and oracles. Thinking that 
the soul of man partook of the divine, he maintained the doctrine 
of its immortality as an article of faith, but not of knowledge. 
While he held that, the gods alone knos^ what is for man’s 
benefit, man should pray, not for particular goods, but only 
for that which is good, he was regular m prayer and punctual 
in sacrifice. He boked to oracles and signs for guidance in 
these matters, and in those matters only, which could not be 
resolved by experience and judgment, and he further supposed 
himself to receive special warnings of a mantic character through 
what he called his “ divine sign ” (Scu/iSviw, Sai/xAmy tnnuitav). 

Socrates's frequent references to his " divine sign " wore, says 
Xenophon, the origin of the charge of " introducing new divinities " 
brought against hrm by his accusers, and in early Christian times, 
amongst Neoplatonic philosophers and fathers of the church, gave 
rise to the notion that he supposed himself to be attended by a 
“genius" or "daemon.” Sinularly in our own day spirituafisis 
.... . j ’—’'of—which they justify—in" — 
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or " daemon, 
have attributed to him the belli 


__ ___ _ which they justify- 

iiTteUigmt spiral being who accompanied him mough Hfe—in 
other words, a guardian spirit *' (A. R. Wallnco). But the very pre- 
and Plato shows plainly that Somfes 

_ _ iry sign " either as a divinily or as a 

.Scqrding to Xenophon, the sign was a warning, either to 
i to do, whi^ it would be lo^ to neglect, not supersed^ 


spin’ 

oiss testimony lif Xenophon 
did not regard Ws " customs^ 
genius. 

oto^^ dodtog With ^ose umser^ties & rasped 

of which other men found guidanoe in oracles and tokens; Socrates 
bdieved in it nrofoundfy, and never disobeyed it, AccordipK.to 
Hato the sign was a " voice " which warned SOcratSs to refrain fiojn 
some act which he contemplated; he beard it fWqnentiy and on 
the most trifiM occasions: the phenomenon dated fromhiaearly 
ySX^rSaofaraa’lto lmew, peculto The* 

^tements have been varioudy ipte^eted- Thus it has been 
maintained that, in laying claim to sup^tural reVdattons, 
Socrates W committed 'a piousfraud, (a) todu^ liis accustomed 
iiosy " (3) recogaiaeditbe voice of eonaoienee, (4) indicated a general 


belief m a divine mission, {5):deiscribed " the inward'voice of bis 
individual tact which in cons 
penetration, p^ly of his knoi 

tion of what was in harmony ’_..,_ 

to an unusual accuracy\" (6) was maid (" itait fou''), being subject 
not only to hallucinatums m sense but also to aberrations of resHOn. 
Xencmbon's testimony that Socrates was plainly sincere in his 
beUei excludes the firn and second of these theories; the character 
of the warnings given, which are always concerned, not with the 
moral worth of actions, but with their uncertain results, warrants 
the rejection of the third and the fonrth; toe fifth, white it suffi¬ 
ciently accounts for the matter of the warning, leaves unmipjained 
its manner, the vocal utterance; the sixth, while it plausibly eimlains 
the manner of the warning, goes beyond the facts when Itatmbutes 
to it irrationality of matter. It remains for us, then, modifying 
the fifth hypothesis, that of Diderot, Zeller and othm, and toe 
sixth, that of lAlut and LittrC, and combining the two, to suppose 
that Socrates was subject, not indeed to delusions of iwd, wt to 
hallucinations of the sense of hearing, sothat the rational’sug¬ 
gestions of his own brain, exceptionally valuable' in consequence of 
the accuracy and delicacy of Ids highly cultivated tact, seemed to 
him to be projected without him, and to be returned to him through 
the outward ear. It appears that, though in some of the best 
known instances—for examjde, those of Cowper and Sidney Walker 
—hallucinations of the sense of hearing, otherwise closely resemblii^ 
Socrates's "divine sign," have been accompanied by partial derange¬ 
ment of reason, cases are not wanting in which " the thoughts 
transformed into external sensorial impressions" arc.perfectty 
rational. 

The eccentricity of Socrates’s life was not less remarkable 
than the oddity of his appearance and the irony of his emver- 
sation. His whole time was spent in public—in the 
market-place, the streets, the gymnasia. Thinking *"»'"»• 
with Dr Johnson that “ a great city is the school for studying 
life,” he had no liking for the country, and seldom passed the 
gates. “ Fields and trees,” Plato makes him say, “ will not teach 
me anything; the life of the streets He talked to all 

comers—^to the craftsman and the artist as willingly as to the 
poet or the politician—questioning them about their afiaim, 
about the processes of tiieir several occupations., about their 
notions of morality, in a word, about familiar matters in whidi 
they might be expected to take on interest The ostensible 
purpose of these interrogatories was to test, and thus either 
refute or explain, the famous oracle which had pronounced him 
the wisest of men. Conscious of his own ignorance, he had 
at first imagined that the god was mistaken. When, however, 
experience showed that those who esteemed themselves wise iwere 
unable to give an account of their knowledge, he had to admit 
that, as tl^ oracle had said, he was wiser than others, in so far 
as, whilst they, being ignorant, supposed themselves to .know, 
he, being ^orant, was aware of his ignorance. Such, ecconjing 
to the Apalogy, was Socrates’s account of his procedure and 
results* But it is easy to see that the statement is coloured W 
the accustomed irony. When in the same imeedi Socrates tem 
bis judges that be would never from fear of death or frdM'liiy 
other motive disobey the command of the god,and that, U. they 
put him to death, the loss would be, not his, Init theirs, since t^ 
would not readily told uiy one to take hk p^, ;it becomas 
plain that he conceived himself to hold a cominis8ioa.tP edueaito, 
and was consciously seeking the intellectuail and mondwi^proye' 
ment of his countrymen. & aid could not he aehieiwd, w Aout 
the sacrifice of self. His meat and drink were of tlto pamesfi; 
summer and 'winter his coat was the same; he was shoeless and 
shirtless. “ A slave whose master made .him lireias you live,” 
say's a spj&ist in the Memoraiuliay “would run tmay” But 
by the surrender of the luxuries and the comforts of life Socrates 
secured for himself the ind^ndence which was necessary that 
he might go about hia appointed business, and therewith he 
OOTtfent. ,• 

His message was to all, but it was v^oualy. received. Unae 
who heard ifaim perforce and.accask»|BjUy were aptitOieq;{ud 
his teachini^either with indifienence dr inthirritation, ■ "-mnati 
-—with mMcrence, if, as might be, foiled to . fiw ANfr- 
see m the elenchus anything'more than elahdiatei.iffo**** 
trifling; with iiritation,if,as.was protiable, thnypieRteived that, 
in spite of .fata assumed ignoraaot, Sooatea was well wware nf 
the reauk to which their lenforoed answers tended. Amongst 
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those who deliberately Kiug^t and sedulously cultivate Us 
acquaintance there were some who attached themselves to him 
as th^ might have attached themselves to any ordinary sophist, 
conceiving that by temporary contact with so acute a reasoner 
they wow best prepare themselves for the logomachies of the 
law courts, the assembly and the senate. A^in, there were 
others who saw in SocratK at once master, counsdlor and friend, 
and hoped by associating with him “ to become good men and 
true, capable of doing their duty by house and household, by 
relations and friends, by city and Mow-citisens ” (Xmophon). 
Finally, there was a lit^ knot of intimates who, having some¬ 
thing of Socrates’s enthusiasm, ente^ more deeply than the rest 
into his principles, and, when he died, transmitted them to the 
next generation. Yet even those who belonged to this iimer 
circle were united, not by any common doctrine, but by a common 
admiration for their master’s intellect and character. 

For the paradoxes of Socrates’s personality and the eccentricity 
of his behaviour, if they offended the many, fascinated the few. 

“ It is not easy for a man in my condition,” says the 
intoxicated Alcibiades in Plato’s Symposium, “to 
"***”*’’ descri^ the singularity of Socrates’s character. 
But I will try to tell his praises in similitudes. He is like the 
piping Silenes in the statuaries’ shops, which, when you open 
them, are found to contain images of gods. Or, again, he is 
like tire satyr Marsyas, not only m outward appearance—that, 
Socrates, you will yoursdf allow—but in other ways also. Like 
him, you are given to frolic—I can produce evidence to that; 
and above all, like him, you are a wonderful musician. Only 
there is this difierence—what he does with the help of his instru¬ 
ment you do with mere words; for whatsoever man, woman or 
child hears you, or even a feeble report of what you have said, 
is struck with awe and possessed with admiration. As for myself, 
were I not afiaid that you would think me more drunk than I 
am, I would tell you on oath how his words have moved me— 
ay, and how they move me still. When I listen to him my heart 
beats with a more than Corybantic excitement; he has only to 
speak and my tears flow. Orators, such as Pericles, never 
moved me in this way—never roused my soul to the thought 
of my servile condition; but this Marsyas makes me think that 
life is not worth living so long as I am what I am. Even now, 
if I were to Usten, I could not resist. So there is nothing for 
me but to stop my ears against this siren’s song and fly for my 
life, that I may not grow old sitting at his feet. No one wuld 
think that I had aiw shame in me; but 1 am ashamed in the 
presence of Socrates.’’ 

The Accusation and its Causes.—The life led by Socrates was 
not ^ely to win for him either the affection or the esteem of the 
vulgar. Those who did not know him personally, 
sering him with the eyes of the comic Mets, con- 
' ceiv^ him as a “ visionary ” (/imwpoAe^) and a 
“ bore ” {dSokfoxi/t^ Those who had faced him in argument, 
even if they had not smarted under his rebukes, at any rate 
vnneed under his interrogatory, and regarded him in ronsequenw 
with feelings of dislike and fear. But the eccentricity of his 
genius and the 91 will borne towards him by individuals ate not 
of themselves sufficient to account for the tragedy of 399. It 
thus becomes necessary to study the circumstances of the trial, 
and to investigate the motives which led the accusers to seek 
his death and the people of Athens to acquiesce in it. 

Socrates was accused, (i) of denying the gods recognized by 
tbo-atate and introdneing instead of them strange divinities 
(Sa^iovia), and (3) of corrupting the young. The 
first of these (ffi^es rested upon the notorious fwt 
that he supposed himself to be guided by a divine 
visitant or 8 %a< 8 ai^iiM>). The second, Xenoiffion tells us, was 
supported by a series of particularalliegations; (a)that he taught 
his associates to despise the institutieiM of the state, and espedaitty 
election by lot; (h) that he had numbered amongst lus associates 
Critias and AldbiMes, the most dangerous of the r^resentatives 
of the oligarchical and democratioal parties respectively; (e) that 
he taneht the young to disobj^ parents and guardians and to 
prefer w owoaMhority to theirs; (d) that hesm in the habit 
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quoting mischievous passages of Homer and Hesiod to the 
prejudice of morality and democracy. 

It is plain that the defence was not calculated to conciliate a 
hostile juiy. Nevertheless, it is at first sight difficult to under¬ 
stand how an adverse verdict became possible. If sinngtt 
Socrates rejected portions of the conventional attiu 
mythology, he acc^ted the established faith and tMtam. 
perform^ its offices with exemplary regularly. If he talked 
of a Saif^ywy, the Stufioviov was no new divinity, but a mantic 
sign divinely accorded to him, presumably by the gods of the 
state. If he questioned the propriety of certain of the institutions 
of Athens, he was prepared to yield an unhesitating obedience 
to ail. He had never countenanced the misdeeds of Critias and 
Alcibiades, and indeed, by a sharp censure, had earned the 
undying hatred of one of them. Duty to parents he inculcated 
as he inculcated other virtues; and, if he m^e the son wiser than 
the father, surely that was not a fault The citation of a few 
lines from the poets ought not to weigh against the clear evidence, 
of his large-hearted patriotism; and it might be suspected that 
the accuser had strangely misrepresented his application of the 
familiar words. 

To the modem reader Xenophon’s reply, of which the fore¬ 
going is in effect a summary, will probably seem sufficient, and 
more than sufficient. But it must not be forgotten 
that Athenians of the old school approached the sub¬ 
ject from an entirely different point of view. Socrates 
was in all things an innovator—^in religion, inasmuch as he sought 
to eliminate from the theology of his contemporaries “ those 
hes which poets tell ”; in politics, inasmuch as he distrusted 
several institutions dear to Athenian democracy; in education, 
inasmuch as he waged war against authority, and in a certain 
sense made each man the measure of his own actions. It is 
because Socrates was an innovator that we, who see in him the 
founder of philosophical inquiry, regard him as a great man; 
it was because Socrates was an innovator that old-fa^oned 
Athenians, who saw in the new-fangled culture the origin of all 
their recent distresses and disasters, regarded him as a great 
criminal. It is, then, after all in nowise strange that a majority 
was found first to pronounce him guilty, and afterwards, when 
he refused to make any submission and professed himself in¬ 
different to any mitigation of the penalty, to pass upon him the 
sentence of death. That the verdict and the sentence were not 
in any way illegal is generally acknowledged. 

But, though the popular distrust of eccentricity, the irritation 
of individual and groups of individuals, the attitude of Socrates 
himself, and the prevalent dislike of the intellectual . ocemtttm 
movement which he represented, go far to ai^unt cetht 
for the result of the trial, they do not explain the Atttek. 
occasion of the attack. Socrates’s oddity and brusquerie were 
no new things; yet in the past, though they had piade him 
unpopular, they had not brought him into the courts. His 
sturdy resistance to the demos m 406 and to the Thirty in 404 
had passed, if not unnoticed, at all events unpunished. His 
politU heresies and general unorthodoxy had not caused him 
to be excluded from the amnesty of 403. Why was it, then, 
that in 399, when ^rates’s idiosyncrasies were mere than ever 
familiar, and when the constitution had'been restored, the 
toleration hitherto extended to him wthdrawn ? What 
were the special circumstances wbki induced three members 
of the patnot party, two of them leading politicians, to unite 
their efforts against one who apparently was* so little 
formidable ? . 

For an answer to this question it is necessaty to look to the 
history of Athenian ptffitacs. Besides the oligarchical party, 
properly so called, which in 411 was represented by Mtiati 

the Four Hundred and in 404 by the Imrty, and'the Rmiom 

democratical parly, which returned to power in 
4S0 and in 403, there waasit Athens during the last years of the 
Peloponnesian Wm » party of “ moderate ohganffis,” antagon¬ 
istic to both, it yms t,o secure the cooperation of the moderate 
Mrty that the,feur Hundred in 41s promised tb constitute the 
^ive Thouaand, and that the Thtrty m 404 actuallly constituted 
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the Three Thousand. It was in the hope of realizing the 
aspirations ol the moderate party that Thttamenes, its most 
prominent representative, allied himself, first with the Four 
Hundred, afterwards with the Thirty. In 411 the policy of 
Therammes (0.0.) was temporarily successfulj the Five Thousand 
superseding the Four Hundred. In 404 the Thirty outwitted 
him; for, though they acted upon his advice so far as to consti¬ 
tute the Three Thousand, they were careful to keep all real 
power in their own hands. But on both occasions the “ polity ” 
—for such, in the Aristotelian sense of the term, the constitution 
of 411-410 was, and the constitution of 404-403 professed to 
be—was insecurely based, so that it was not long before the 
“ unmixed democr^ ” was restored. The programme of the 
“ moderates ”—^which mchided (1) the limitation of the fran¬ 
chise, by the exclusion of those who were unable to provide 
themselves with the panoply ol a hc^Ute and thus to render to 
the city substantial service, (2) the abolition of payment for the 
performance of political functions, and, as it would seem, (3) the 
disuse of the lot in the election of magistrates—found especial 
favour with the intellectual class. Thus Alcibiades was amongst 
its promoters, and Thucydides commends the constitution 
established after the fall of the Four Hundred as the best which 
In his time Athens had enjoyed. Now it is expressly stated that 
Socrates disliked election by lot; it is certam that, regarding 
paid educational service as a species of prostitution, he would 
account paid political service not a whit less odious; and the 
stress laid by the accuser upon the Homeric quotation {Iliad ii. 
18^202)—^which ends with the lines &u/tovi’, {av, koI 

ilXXiov iiv$oy ixovf ot cr<o dUpnpol ckrt’ crii S’ AirToKt/iot Kal 
uvoAxw, oihv tot’ €v wokiiiif hiapCBfuot oSt’ M, •— 

becomes intelligible if we may suppose that Socrates, tike 
Theramenes, wished to restrict the franchise to those who were 
rich enough to seirve as hoplites at their own expense. Thus, as 
might have been anticipated, Socrates was a “ moderate,” and 
the treatment which he received from both the extreme parties 
suggests—even if with Grote we reject the story told by Diodorus 
(xiv. 5), how, when Theramenes was dragg^ from the altar, 
Socrates attempted a rescue—^that his sj^pathy with the 
moderate party was pronounced and notorious. Even, in the 
moment of democratictriumph the “moderates” n»dethemselves 
heard, Phormisius proposing that those alone should exercise 
the franchise who possessed land in Attica; and it is reasonable 
to suppose that their position was stronger in 399 than in 403. 
These considerations seem to indicate an easy expiation of 
the indictment of Socrates by die democratic politicians. It 
was a blow struck.at the “ moderates,” Socrates being singled 
out for attack because, tiiough not a professional politician, he 
was tht very type of the malcontent party, and had done much, 
probably more than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarchical, were 
confessedly hostile to the “ unmixed democracy.” ffis eccentri¬ 
city and heterodCjQr, as as the personal animosities which he | 
had provoked, doubtless coptribuw, as.his accuse^js had fore¬ 
seen, to bring about the oonviction; hut, in the judgment of the 
present writer, it was the fear of what may be called " philo¬ 
sophy radicalism” which profiled the action'of Mdetu8,j 
Any tiis and Lycon. The result did not disatooiht th^ expecta- 
tioos. The Mends of Socrates abandonim the struggle and 
retir^ into exile; and, when they rdtumed to Athens, the most 
prominent of them, Plato, was carefiil to Wmself to 
theory, and tor^ounce ^ eipphal^ toA^s Ipa.Wi^dMwalfosi 
the practical politics of his native cily.,. . 

aM Deetrtw.-^oaiOM ^ 

yrta^tjeacher," bat rather an " educator,*’ havikig ior BSiniiettoB 
'^tottWSe, tattsaadoaid relxdte" (Rato; 4#wfc>gy,‘9oE)l. Htoee. 
in axioWBl&'Ws HfeVwOrk it is |»opertoia«k,:Bot mat waaliis 
philosophy ? bat What was his theory, and what was US practacaji 
of I It is true iSsat he was Iwougbt tbt .Ut theory ,of 

edUdaUhn by 'flie Study Of prfeTteus philo(top^ic:s»d , that his, 
nucticeied tO'tfrt'Platonic revival} but to attributetbiUin phite- 
80!Phy.«»ept ih leose sense in Whloh<t*lk)Bophijiiis;ascribod‘to 

onewho, denvliig the existence Of such aitfiing, can give annocouat 
olfUs disbelief, ietUSleadiiig andoveo eteoneous. ‘ 


DialattiaU 
^teased. . 


es's theory of education had for its basie a 'profomul and ‘ 
consistent sceptinistn; that is to say, be wnt only rejected the con¬ 
flicting theories of the ■ physicists—of whom " somo ' 

conceived existence as a nnity,? otherB as a plncality; ^Wy“»iP- 
some affirmed perpetual motion,- others perpetual rest(" some 
declared becoming an&perishlng to be universaf, othera altogether 
denied sueh things:’’—hut also condemned, as a futile attempt 
to transcend the tonltatlons of human iuteli^ence, their 
their " pursuit of' knowledge for its own sahe.'’ Unconsciously^ 
or more probably consciouUy, Socrates rOstedt has scepticism upon 
the Rut^orean doctrine that man is the meaeure of hu own sensa¬ 
tions and feelings;'Whence he inferred, not only thati knowledge 
such as the philosophers bad sought, certam lenpwMge ot. 
nature and its laws, was unattainable, but also riiBi,tteith« lie nbr 
any other person had authority to overbear the opurionsof 
or power, to convey instruction to one wbo bad it not. AccOrdii^ly, 
whereas Protagoras and others, abandoning physical speonlation 
and coming forward as teachers of culture, dsmted- for UaBmsdves 
in this new field powa to instruct and authority to dogmattoe, 
Socrates, unable to reconcile himself to this inconsistency, proceeded 
with toe investigation of principles until,he found a itoting-plaoe, a 
iroC rrm, in too dUt'ncwm between good and evil. While ail 
opinions were equally true, of those opinions which were eapatfle ot 
being translated into act some, he conceived, were as working 
hypotheses more serviceable toim others, 'll was 'here that toe 
function of such a one as himself began. Xhongh he had neitoer 
the tight nor toe power to force his opinions upon another, be might 
by a systematic interrogatory lead anotoer to substitute a better 
opinion for a worse, just as a physician by appropriate remedies 
may enable his patient to substitute a healthy sense of taste for a 
morbid one. To administer such an interrogatory and thus to ibe 
the physician of souls was, Socrates thought, his divinely apTointsd 
duty; and. when he described himself as a “ talker "or” convelcier," 
he not only negatively distinguished himself from; those .who, 
whether philoBopheni or sophists, called themselves " teaohera" 
(SttlrsaAoi), but also pontivefy indicated toe metood of ,question and 
answer fSioAtirrwii) Which he consistently preferred and habitually 
practised. 

That it was in this way that Socrates was brought to regard 
’’ dial^ic," “ question and answer,” as toe only ednussible method 
of location is, in toe opinion of toe present writer, no 
matter of mere conjecture. In toe review of tfaeories 
of knowledge which has come down to us in 'Plato’s 
Theattitus mention is made (lySi.B) of .certain "incoit^te 
Protagoreans,” who held that, wMle all opinioBS are. .equaVy 
true, one opinion it better than another, and that toe wise 
man " is one who by his arguments causes .good c^iinions to take 
the place of bad ones, tons rdonning toe soul of toe individual br- 
toe tevra of a state by a process simiuir to that of, toe ■gbyticitiii'isir' 
the farmer (166 D seq,); and these " incomplete Protagoreans’’ are,, 
identified wito Socrates and toe Socratics by tbnir, insistence (ifiy-Dj 
upon toe characteristically Socrotic distinction between disputittion 
and dialectic, as well as by other familiar traits of Sociatic conwetne.. 
In fact, this passage becomes intelligible and significant if.it is,' 
supposed to refer to toe historical Socrates; and by teaching ns to 
regard him as an " incomplete Frotagorean." it supplies .toe tiak 
which connects his philosophical scepticism with, Iw. dialectical. 
theory of education. It is no. doubt possible that Socrates waa 
unaware of toe closeness of Ms relationship to Frotagorass.blUt tlie., 
fact, once stated, hardly admits of queatiom I.',, . , 

In toe plication of the " dialectical " or " maiewtici^wtbqd 
two processes ate distinguisliable—toe destmctirsipcociwis, by wMcb,, 
the worse opinion was eradicated,, and toe c(Wi8trnoti,ye . , , 

process, by which the better opinion was induced., In . 

general it wee not mere " ignorance'' ■with 
So^tes had to contend, but " i^toraqteiimtitiiking.nitttift top, 
knowledge " or “ false conceit of vrisdotn "+-a ,niorf j»tubtWl 
and a more formidable, foe, who, .safe , so long , as 
in his, mtrenohmfnts, must be drawn from :toem,,<«irc)nnvnntod, 
and surprised, Aoeordingly, taking bis depaitwe from,anntoa«at-, 
ently remote principle or propositioa, to ..which .toe.inttoPitoS^^ 
ijdelded a ready assent, Bociates would dmw ,from it an, unwR^t^ 
but nndeniabls consequence which was plain^ incontistentiWito toei 
opinion impugned.' In this way he brought,bis iatwripinitpt tol^i 
judgment npon himself, and reduced him to a;atate,nf.‘'idoubt. .or, 
'■ petplexity . “,B^re I evew met swu" 

the dwlogae whicb.Imto,culled.by his name (m.i\ 

that ypuspentiyoiu. time in doubting and leading, oti. 

andtlt is afaet that your witcheries and, spells have, brought Wito ■ 
t^t.condition" you are like the ton^o.s nairit.bennmto aayipne, 
wboi^lipcoaches ai^ touches it,.so...d9'jmu>''-<For iByaell,;ti>y.illM' 
.aadmy tongwciim bentonbedieotoathmvti no answer toi^cyffiVy, 
Even a, as often happened, the reapondant., baffled andnilmgMtnd 
by. theitftwyxB* Of. idestawitive ppwtes. a* itowipomt witodrewiripni 
the inq«liy,he,had, in Soerat-jalaiudgsftwit, gamed tometolpgfofw;, 
wihereto)ii«metiyt.beinB ign«i^,,ho^suppos«tohiiwd^ to have 

in sstioB. .lf;,howfrver.faavmg been thus coBirincedinf ignociinne. 


i’f nays Menq.ift. 
hers todttwt;,. 
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the respoodent did Hot sbiink from a new efiort, Socraf^'. was 
ready to aid him by fur&er questione of a suggestive sort. Consis¬ 
tent thinking wi& a view to consistent attion being the end of the 
inquiry, Socrates would direct the respondent's attention to instances 
analogous to that in hand, and so Imd him to frame for himself a 
gener^aation from which the passions and«the pr^ndices of the 
moment were, as far as might be, excluded. In this constructive 
process, though the clement of surprise was no longer necessary, the 
interro^tive form was studiously preserved, because it secured at 
each step the conscious and responsible assent of the learner. 

Of Ihe two processes of the dialectical method, the fxtyxot or 
destructive process attracted the more attention, both in conse- 
M im ti I 4*1*““* “ovelty and because many of those who 
naimueim gr unwillingly submitted to it stopped short 

at the stage of " per^exity." But to Socrates and his 
intimates the constructive process was the proper and 
necessary sequd. It is true that in the dialogues of Plato 
the destructive process is not always, or even often, followed by 
construction, and that in the Memorabilia of Xenophon construction 
is not always, or even often, preceded bjr the destructive process. 
There is, however, in this nothing surprising. On the one hand, 
Xenophon, having for his principal purpose the defence of bis master 
against vulgar emumny, seeks to show by effective examples the 
excellence of his positive teaching, and accordingly is not careful to 
distinguish, still less to emphasize, the negative procedure. On the 
other hand, Plato, his aim Ming not so much to preserve Socrates’s 
positive teaching as rather by written words to stimulate the reader 
to self-scrutiny, just as the spoken words of the master had stimu¬ 
lated the hearer, is compellad by the very nature of his task to 
keep the constructive element m the background, and, where 
Socrates would have drawn an unmistakable conclusion, to conffne 
himself to enigmatical hints. For example, when we compare 
Xenophon's Memorabilia, iv. 6, z-4, with Plato's Euthyphro, we 
note wt, while in the former the interlocutor is led by a few sugges¬ 
tive questions to define " piety " as " the knowledge of those mws 
which are concerned with the gods," in the latter, though on a 
further scrutiny it appears that “ piety ” is “ that part of justice 
which is concerned with the service of the gods," the conversation 
is ostensibly inconclusive. In short, Xenophon, a mere reporter 
of Socrates's conversations, gives the results, but troubles mmself 
little about the steps which led to them; Plata, who in early manhood 
was an educator of the Socratic type, withholds the results that he 
may secure the advantages of the eienctic stimulus. 

What, ■Hien, were the positive conclusions to which Socrates 
carried his hearers ? and how were those positive ccmclusions 
obtained ? Taming to Xenophon for an answer to 
'*“**™* these questions, we note (1) that the recorded conversa- 
oStainam. “'® concerned with practical action, political, 

ummuoa. gjgrgj gj. artistic; (i) that in general there is a process 
from the known to the unknown through a generalization, expressed 
or implied; (3) that the generalizations are sometimes rules of con¬ 
duct, iustlfiM by examination of known instances, sometimes 
definitions similarly established. Thus, in Memorabilia, iv. i, 3, 
Socrates argues from the known instances of horses and dogs that, 
the best natures stand most in need of training, and then applies 
the generalization to the instance under discussion, that of men; and 
in iv, 6,13-14, he leads his interlocutor to a definition of " the good 
citizen," and then uses it to daclde between two dtizens for whom 
respectively superiority is claimed. Now in the former of these 
cases the process—which Aristotle would describe as *' example " 
{•tufihiyiat), and • modem might regard as " induction " of an 
uncritical sort—snf&ciently explains itself. The conclusion is a 
provisional assurance that in the particular matter in hand a certain 
course of action is, or is not, tp be adopted. But It is necessary to 
say a word of explanation about the latter case, in which, the general¬ 
ization being m definition, that is to say, a declaration tlut to a 
given term the interlocntor attaches in general a specified meaning, 
the conclusion is a provisiohal assurance that the interlocntor may, 
or may not, without failing into inconsistency, apply the term m 
question ton certain person or act. Moral 'error, Spates conedved, 
it largely due to the misapifiicBtion of general terms, which, once 
affixed to a person or to an act, possildy in a moment of passion 
or prejudice, too often stand in the way of soberand careful re^tlon. 
It was in order to exdfide error of this sort that Socrates insisted 
upon 'el tfiCeirtat koMkov with finwriscl xiyoi for its basis. By 
regidrinc a definition and the reference to it of the act or person in 
qUestioBV he soimht to secure in the individual at any rate consistency 
of thought, and, in so far, consistency of action. Accordingly he 
spent httlife in seeking and hdping others to seek " the what" 
(tI tO, or the definition, of the various words by which the moral 
quality of actions is desoribed. valuing the resnlte thus obtained 
not as eontiibtttiom to ksoiriedge, bat aa means to right action in 
the muttifarioua niations of Hie. 

WbUe, however, Sociatee eought neMier knottiedge, which in 
the strict sense of the word he hdd to be unatia^utole, nor yet, 
i ijVM.1. aa » means to tight action, true optnion, the 

^ Observatlen acoumolatad until thqr fennsd, 
tiot perhaps a syitem of sthiat, but at any rate 
a body ethical doctrine.'- IQmaaif blaaaed with a sriU so powerful 


that it moved almost without friction, he idl into the error of 
ignoring its operations, and was thus led to regard knowledge as the 
sole condition of well-doing. Where there is knowledge—that is to 
say, practical wisdom {pfirmris), the only knowledge whldi he 
recognized—^right action, be conceived, follows of dtaei; lot no one 
knowingly prefers what is e^dl; and, if there are cases in which, men 
seem to act -ugainst knowledge, the inference to be drawn is, not that 
knowledge and wrongdoing are compatible, but that in the cases 
in question the supposed knowledge was after all ignorance. Virtue, 
then, is knowledge, knowledge at once of end and of means, irre¬ 
sistibly realizing itself in act. Whence it foUowa that the several 
virtues which are commonly distinguished are essentially one. 
'' Piety,’’ " justice," " courage" and '^temperance " are the names 
which " wisdom " -bears in different spheres of action : to be pious is 
to know what is due to the gods; to be just is to know what it due to 
men; to be courageous is to know what is to be feared and what is 
not; to be temperate is to know how to use what is good and avoid 
what is evil. Further, inasmuch as virtue is knowledge, it can 
be acquired by education and training, though it is certain that 
one soul has by nature a greater aptitude than another lor such 
ac^sition. 

But, if virtue is knowledge, what has this knowledge for its object ? 
To this question Socrates replies, Its object is the Good. iTOat, 
then, is the Good ? It is the useful, the advantageous. . 

Utility, the immediate utility of the individual, thus 
becomes the measure of conduct and the foundation 
of all moral rule and legal enactment. Accordingly, each pre¬ 
cept of which Socrates delivers himself is recommended on the 
ground that obedience to it will promote the pl.casure, the 
comfort, the advancement, the well-being of the individual; and 
Prodiens’e apologue of the (^oico of Heracles, with its commonplace 
offers of worldly reward, is accepted as an adequate statement of 
the motives of virtuous action. Of the graver difficulties of ethical 
theory Socrates has no conception, having, as it would seem, so 
perfectly absorbed, the lessons of what Plato calls “ political virtue ’’ 
that morally has become with him a second nature, and the 
scrutiny of its credentials from an external standpoint has ceased 
to be possible. His theory is indeed so little systematic that, 
whereas, as has been seen, virtue or wisdom has the Good for its 
object, he sometimes identifies the Good, with virtue or wisdom, 
thus f^ing into the error which Plato {Republic, vi. 503 C). perhaps 
-with distinct reference to Socrates, ascribes to certain " cultivated 
thinkers." In short, the ethical theory of Socrates, like the rest of 
his teaching, is by confession unscientme; it is the statement of the 
convictions of a remarkable nature, which statement emerges in 
the course of an appeal to the individual to study consistency in the 
interpretation of traditional rules of conduct. For a critical exami¬ 
nation of the ethical teaching which is here described in outline, sec 
Ethics. 

The Socratics. 

It has been seen that, so far from having any system, physical 
or metaphysical, to enunciate, Socrates rejected " the pursuit of 
knowledge for its own sake " as a delusion and a snare,— 
a delusion, inasmuch as knowledge, properly so called, 
is unattainable, and a snare, in so far as the pursuit of 
it draws us away from the study of conduct. He has therefore no 
i^m to be regarded as the founder of a philosophical school. But 
be had made some tentative contributions to a theory of morality; 
he had shown both in his life and ^ his death that his principles 
stood the test of practical application; he had invented a method 
having for its end the rectification of opinion; add, above all, he 
bad asserted " the autonomy of the mdtvidual iat^ect" , Accor- 
din^y, not one school but several , schools sprang up amongst his 
associates, those of them who h^ a torn for spKi^tion talcing 
eeven^y from his teaching so much as their pre-existing tendencies 
and convictions allowed them to assimilate. Thus Aristippus of 
Cyrene interpreted bedonistioaily the theorertlical morailty; Antis- 
thenee the Cynic copied and caricatured the anstere example; 
Eurlides of Megara practised and perverted the eienctic mefhod; 
Plato the Academic, awniting the whole of the Socratic t*ching, 
first developed it hsnndmously hi the sceptical spirit of its author, 
and afterwards, conceiving that he had found in Isocrates's agnosti¬ 
cism germ of a phik^phy, proceeded to oonstruct a system 
wldch should embrace at on^ ontwgy, phygics, and ethics. From 
the four schools thus estaoHshed sprang subsequently four other 
schools.-^the Epicureans'bring thenatOxal Successors of the Oyte* 
naics, the Stoics of the Cynics, the Seepties of’ the Menuuuu; and the 
Peripatetics of the Academy. In this way the teaching' of Socrates 
made itself frit tbronghout toe wholeof the post-Socratip.philosophy. 
Of the infiuenoe wurii he exercised upon Aristii^S, Antistiienes 
and Buclides, tiie " incomplete Socratics," as thw are commonly 
caUed, as well aa upon the " oomplete Socratic," Plato, somsthing 
miift nov be Bude ' "-w'' 

The " Incomplete iSocnrtics ** were, yke ^oemtes, sceptics;, 
whereas Aristippus, who teems to have been in contact 
tagMeonism before he made acquaintimee with Socrates, , 

came to seeptioiam, as Protagoraa had done, from the , 
standpoint of the pluralishi, Aatisthenes, luce hig. : 
former master Gorgias, and Euriidea, in whom the. aacimti 
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rightly Bilv a sati^esBor bi'ZeBo, came to scepticlam from the stand- 
pc^ of Eleatic hesinn. In other words, Aristippus was scq>tiGal 
beoanse,. taking into account the subjective element in sensation, 
he fonnd himseh comped to regard what are called “ things " as 
successions of feeling, which feelings are themselves absolutely 
distittbt from one ahotber; while Antisthenes and Euclidee were 
sceptical because, like Zeno,!tbey did not understand how the same 
thing .could at toe same moment bear various and inconsistent 
epitb9t^.,and consequently conceived all medication which was not 
identical to be illegitimate. Thus Aristippus recognised only 
feelings, denying things; Antisthenes reco^ised thinip, denying 
attributions; ana it is probable that in this matter EucUdes was at 
one with him. For, though since Schleiermaclier maiv historians, 
unnecessarily identifying the tiSw ^faoi of Plato's with 

the Heg^ians, have ascribed to Euclides a theory of " ideas," and on 
toe strength of this single passs^ thus conjectumlly interpteted 
have asMed a new chapter to toe history of Megarianism, it is dimoult, 
if not impossible, to see how, if toe founder of the school had broken 
loose from the trammels of toe Zenonian paradox, his successors, 
and amongst them Stilpo, should have reconciled themselves, os 
they certamly did, to'the Cynic denial of predication. 

While the *' incomplete Socratics " made no attempt -to oveipass 
the limits Which Socrates had imposed upon himself, within those 
limits they occupied each his department. Aristippus, a citisen 
of toe world, drawn to Atheu.s by toe fame of Socratra, and retained 
there, by the sincere affection which he conceived for him, inter- 
preteil the ethical doctrine df Socrates in accordance with his own 
theory of pleasure, which in its turn came under the refining influence 
of Socrates's theory of Contrariwise, Antisthenes, a 

rugged hut not ungenerous nature, a hater of pleasure, troubled 
himself little about ethical theory and ga've his life to the imitation 
of hismaidor's asceticism. Virtue, he held, depended upon " works," 
not upon arguments or lessons; all that was necessary to it was the 
stVength of a Socrates (Mog. Laert. vi. ii). Yet here too toe 
Socratic theory of (pp 6 iiiiitts had a qualifying effect; so thatCyrenaic 
hedonism and Cyme asceticism sometimes eitoibit unexpected 
approximations. The teaching of Enclides, though the Cjood is 
still supposed to be the highest object of knowledge, can hardly be 
said to Wvc an ethical element; and in consequence of this deficiency 
the dialectic of Socrates degenerated in Megarian hands, first into a 
series of exercises in faUacSes, secondly into a vulgar and futile eristic. 
In fact, toe partial Socraticisms of the incomplete Socratics neces¬ 
sarily Bufiered, even ■within their own narrow Umits, by the dismem¬ 
berment which the system had undergone. AppETently the maieutic 
theory ol education was not valued by any of toe throe; and, however 
this may be, toey deviated from Socratic tradition so far-as to 
estsildish schools, and, as it would seem, to take fees like the profes¬ 
sional educators called Sophists. 

Ol toe relations fn which the metaphysic of Plato stood to the 
Socratic search for definitions there are of necessity almost as many 
theories as there are interpretations of toe Platonic 
miMW system. Hence in this place the writer must content 
^***‘ Wmsclf with a summary statement of his own views. 

Initiated into philoscphical speculation by the Hera- 
TM 9 nt$. Cra'tylns, Plato began ^s inteUectual life as an 

absolnte sCcptic, toe' followers of Heraclitus having towerds the 
end of toe 5to century pushed to its conclusion the unconscious 
scepticism of to<ur master. There Would have been then nothing 
to'prpvdke surprise, if, leaving speculation, Plato had given himself 
to pOUticB. Iff 407, however, he becanie acquaiffted with Socrates, 
who' gave to' his thoughts a ffew direction. Plato now found an 


occupMiOfi for I 


t energies, as Socrates had done, in toe 
^ffdhy of his beliefs and the systematization of his principles of 
actipn. But if Wgis not until toe catastrophe of 399 tout Plato gave 
himseUf to his life> work. 'An exile, cut off from political ambitions, 
he cSte forward as toe autilor'cif dtalognes which aimed at producing 
upon readers toe same effect whieh the voice of the master bad pro- 
dneed upon hearCrs. POf a'‘time'he was'eontent thus to follow in 
thi steps ^ Socrates, sind of 'tills period we have records in those 
dhdogiies •which axe commonly designated Socratic. But Plato had 
too d^dCd a .bent for mCtajmysics -to linger kmg over propaedeutic 
studies. Ctaving knowledge—not merWy provisional and subjective 
kndWlodge of ethical eonc^ts, such as that which had satisfied 
Socrates; blit knowltfdge of toe causes and laws of the universe, such 
ak'toat which' tofe physicists had Songht-^he asked himself What 
WAsnec'^hty toat toe’*' rijthtopinion haonshteineH 


SOCRATES 337 

reviSmn of the provisional definitions which impetfoctiy represented 
the ideas he hop^ to brhig them into such shapes that they should 
culminate in the definitira of the supreme principle, the Good, 
from which the ideas themselves derive their bring. If in this way 
we could pass from uncertified general notions, rrifiections of ideas, 
to toe Good, so as to«bu able to say, not only that the Good causes 
the ideas to be wtet they are, but also that toe Good causes the ideas 
to be what we conceive them, wo might infer, he thought, that our 
definitions, hitherto provisional, are adequate representations ol 
real existences. But toe Platonism of tols period had anothw 
ingredient. It has been seen that the Eleatic Zeno had rested his 
denial of plurality u'pon certain supposed difficulties of predication, 
and that they continued to perplex Antisthenes as wdl as perhaps 
Euclides and others of Plato’s contemporaries.' These dimculties 
must be disposed of, if toe new philosophy was to hold its ground; 
and accordingly, to the fundamental assertion of toe existence ol 
eternal immutable idea.s, toe objects of knowledge, Plato added two 
subordinate propositions, namely, (i) " toe idea is immanent in the 
particular," and (a) " there Is an idea wherever a plurality of particu¬ 
lars is called by toe same name." Of these propositions toe one.was 
intended to explain the attribution of various and even inconsistent 
epitoots to too same particular at the same time, wfolst the other 
was necessary to make this etcplanation available in the case of 
common terms other than too. Static universale. Such was the 
Platonism of too Republic, and too Phaedo, a provisional ontology, 
with a scheme of saentific research, which, as Plato honestly con¬ 
fessed, was no more than a* nnrealized aspiration. It was toe non- 
Socratic element Which made the weakness of this, the earlier; theory 
of ideas. Hato soon saw that the hypothesis of thsldea’s immanence 
in particulars entailed the sacrifice of ita unity, whilst as a theory 
of predication that hypothesis was insufficient, because applicable 
to particulars only, not to toe Ideas themselves. But wi'lfe clearer 
views about relations and negations the paradox of Zeno ceased 
to perplex; and with the cons^uent withdrawal of the two supple¬ 
mentary articles toe develimment of toe fundamental assumption 
of ideas, eternal, immutable, suprasensualj^might be attempted 
afresh. In the more definite theory which Plato now pmpounded 
the idea was no longer a Socratic universal perfected and hyposta- 
tized, but rather the perfect type of a natural kind, to which type 
its impcifect members wore related by imitation, whilst this ration 
was metiq)liysically explained ^ means of a " thorougiwoing 
idealism " (R. H. Archer^ind). 'Thus, whereas in toe earlier toeory 
of ideas toe ethical universals oi Socrates had been held to have a 
first claim to hypostatizatkm in the world .of ideas, tiiey are now 
p^emptorily excluded, whilst tlw idealism which reconcilee plurali^ 
and unity gives an untirriy new significance to so much of too.Socratio 
riement as is still retained. 

The growth of toe metaphysical system necessarily influenced 
Plato's ethical doctrines; but here his final position is leas remote 
from that of Socrates. Content in the purely Socratic 
period to elaborate and to record ethical definitions 
such as Socrates himscU might have propounded, Plato, 
as soon as the theory of ideas offereo itself to his 
imagination, looked to it for toe foundation of ethics asof all other 
sciences. Though in the earlier ages both of the individual and oi 
the state a sound utilitarian morality of toe Socratic sort was useful, 
nay valuable, toe morality of the future should, he thought, rest 
iipon the knowledge of the Good. 'Such is the teaching at 'the 
ifepetbHc. But with toe revision of the motapbysioal systw came 
a complete change in the view which Plato took of ethics and. its 
prospects. Whilst in the previous period it had ranked as toe first 
of sciences, it was now no longer a science; because, though Good 
alwoIutestiU occupied thefirst place, Good relative and alllts varioat 
forms—justice, temperance, courage, wisdom—not being idew, 
were inoapable of being " known,' Ijesca .it is that toe ethicgl 
teaching oi the later diriogues bears an intriligible, though perils 
unexpected, resemblance to toe simple practical teachin| (d-'toe 
unp’--*"— 



wiieire'Sciatic nni'veraal--„ —,, -, 

supnlwhsuai, wlie toe cause of those particulars Which 
it cofntoon tuune. ^'this assumption the Socratic 


are cidled ___- - _ . - 

dellhSlfi^ or etttetnent of toe" what" of toe uroveraal, bring ob¬ 
tained' by toe Itui^tipn at particulars, in some sort represented toe 
oSiy.'fMW ot^tdea’* froia which tiwy derived theirchnracteristies, 
and in eblkr' Wak 'Vkhial^r bttt, inasmuch all the inepection ’-of' the 
ifoperffot, the Socratic "defltfitioa was 
d^a'bat^'srufifoperfeMTspr^tatloa of the etenudj immutabie, 
sniHktolietiai, Idea. How, then, wae toe imperfeot -representation 
(ff^^tdea to be coinverted Into'a perfect representation ? To titis 
question Plato’s answer was vague and tentative. By constant 


npmlosopmcal Socrates. 

■Yet throughout these revolutions of doctrine Plato was 0ver.t|rue 
to toe Socratic theory of education. .His maonm indeed clpuiged; 
for, whereas in toe earlier dialogues the characferistic^ of toe master 
are stndiouriy and skilfully preserved, in the latrir dUdognes‘Socrates 
first becomes metaphysictu, toSn Chases to be protagonist,' and at 
last disappears from the scene. But in toe later dial»gttss,<aa in the 
earlier, Plato's aim is the aim which Socrates in hu conversation 
never lost sight of, pamely, toe digleqticgl improvement of the 
learner. , 

BlpuoGitAPav.—i-CM toe mstoriea Of 'Greek phifoeophy the ntost 
eooveotent for toe atudy Of Socrates’s life and Work is Eller's PMo- 
sapAw d. Grtntom, The part in question has been translated!into 
English under the .title of Swafte end ap,Spcfati( ScImoUXpa^n, 
■877k Foz a list of special titetisM, see Uebriwegin imarundnss d. 
GeicKienfe d. PkihAp'Ue. The foUotring Sources of ttmrination 
may’be specially mentioned ; F: Schlrieiinacber, "'IMter d-'Werth 
d. &itB»teialsPidlos^ea/'>lB./llifo.i{. terUmi’ Abafk A WMenteb- 


(i8i.«I,,an4.i)irerAa, iU. a, zSpjSoff, translated, iph 
'ntoHj'aU. in the Ptttlelegfbff J^usetim ^ 


SS^-siSS: L. F. Lriut^ i>u°'3^Kon'de 'defile '(fSSif iSsO.^lojjin. 
reyibWed by E. LittrO in sUdtoMb srMtidsoMa''(Htris, 

Grote, History of Greece, ch. kcviii., and Plato and the Other Companions 
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of Sokfotes (London, 1865); C. F. Hemuinn, Oe Socratis okTUsa- 
ioribui (Gdttingen, 1854); W. H. Thompson, Tke Phaedrus of Plato 
njondon. 1808), Ajmndix 1 .; Joel, Der ecHtoundder Xenopkontisehe 
Sokratts (1901). For the view taken in the present article with 
regard to the toip^vuiv, see the writer's paper '' On the Sot^di’uii' ol 
SoCTates," in the Journal of Philology, v.; and cf. Chr. Meiners, 
Vermisektt philosc^kische Sekrifttn (iJdpzig, 1776)—" in moments 
of' Schwftnaerei ’ Socrates took for the voice of an attendant genius 
what was in reality an instantaneous presentunent in regard to the 
issue of a contemplated act." For a fuller statement of the writer's 
view of Plato's relations to Socrates, see a paper on Plato's RtpuUio, 
vi. 509 D seq.. in the Journal of Philology,yA. x., and a series of papers 
on " Plato's Later 'Theory of Ideas," in vote. x.. xi., xiii, xiv., xv., 
XXV. of the same periodical. 

See also Sophists and Ethics. (H. Ja.) 

SOCRATES,the nameof a famous 5th-century church historian. 
In the course of the last twenty-five years (425-450) of the reign 
of Theodosius II. (the first thoroughly Byzantine emperor) at 
least six church histories were written in Greek within the 


Pamphilus’ Apologia pro Origm*. (On his sources see Jeep, 
and especially Geppert.) Jeep alleges |pp. 149 sijq.), but without 
adequate proof, that he made use of iMostotgius. As regards 
profane htetory his materials were exceedingly defective. Thus, 
for example, he confesses that his reason fpr not giving finaccount 
of the wars of Constantine is his inability to ascertam anything 
certain about them (v. praif.). His reAcmings by Olympiads 
are generally wrong, the error arising cliieffy from carelessness. 
He IS greatly indebtkl to oral tradition and to the testimony of 
eyewitnesses, especially of members of the Novatian community 
in Constantinople; some things also he has set down from per¬ 
sonal knowledge. The contents of the dosing books are for 
the most part derived from oral tradition, from the narratives 
of friends and countrymen, from what was still generally known 
and current in the capita about past events, and from the 
ephemeral literature of the day. 


limits of the Eastern Empire—those, namely, of Philostoigius 
the Arian, of Philip of Side, of Socrates, of Sozomen, of Theodoret 
and of Hesychius. Of thme the first, no longer extant except 
in fragments, seems to have been the most important. Those 
of Fhuip and of Hesychius (the former an untrustworthy and 
dreary performance mentioned by Socrates (yii. a6, 27]) have 
also ^rished. The remaining three are now our main sources 
for church history from Constantine to Theodosius II. None of 
them has ventured upon a fresh treatment of the period dealt 
with by Eusebius; ail three begin their narratives about the 
point where his closes. In the West the Church History of that 
author had already been continued by Rufinus and hb Chronide 
by Jerome, and the work of Rufinus was certainly known to the 
Byzantines. Nor did these write independently of each other, 
lor Sozomen (j.u.)certainly had before him the work of Socrates, 
and Theodoret (q.v.) kiiew both of them. The three hbtories 
together became known in the West from the 6th century through 
the selection which Cassiodorus caused to be made from them, 
and it b to thb selection (if we leave Rufinus and Jerome out of 
account) that the middle ages were mainly indebted for all they 
knew of the Arian controversies, and of the period generally 
between the Councib of Nice and Ephesus. 

The ’EkkAi^vuiotuiu Urropia of Socrates, still octant in 
seven books, embracing the period from 306 to 439, was written 
in 439, or within a few years thereafter. He was bom and 
brought up at Constantinople. The date of hb bbth is uncertain, 
but it cannot have been far from 380. Of the facts of hb life we 
know practically nothing, except that he was not a cleric but a 
“ schoksticus ” or advocate. Of the occasion, plan and object 
of hb work he has himself Informed us in the prologues to hb 
first, second, fifth and sixth books. It b dedicated to one 
The^orus, who had urged him to write such a history. He 
had no thorough preparation for the task, and for the period 
down to the death of Constantius (361) was practically depmdent 
on Rufinus. After hb work was finished he became a student 
of Athanasius’ writings and came to see how untrustworthy his 
mide Imd been. He accordingly rewrote hb first two books fsee 
H. E. ii. i) certainly before 450 and probably before 444 (see 
Geppert, p. 8), and it b only thb revbion that has reached us. 
The chief sources from which he drew wo-e: (i) the Church 
HiSUrry, the Lift of ConstaUHno and certain theolopcal works of 
Eusebius; (a) the Chmtk History .ol Rufinus; (3) certain wotks of 
Athanasius; (4) the no longer extant Swaywy^ t£v o-vvoSwui' 
of the Macedonian and semi-Arion habinus—a collection of acts 
of ctfomcib with commentaries, brought down to the reign of 
Theodot^ I. (thb was a main source); (5) iYit Constantinopditart 
Cktonidt', ( 6 ) possibly a collection of imperial biographies; 
(7) IbtB of buhops; (8) collections of Ictten by members of the 
Arian and orthodox parties. He also used writings of Orajury 
Tbaumatujgus, Archekus, Acacius, Didymus, Gemge of I^omcea, 
Gregory Nazianzen, Timothy of Bszytus (see Lietznu^ 
ApoUinaris wnLaoiieea, p. 44^ N estoriu$;Eus^us Schola^icus, 
Ph^ of Side, Evagrius, Palladius, Euthepius, the emperor 
Julian mid orations of ^anius and 'Fb^jittilis; and he was 
opparcBtiy acquaintea Vtihsome of the works of CMgen a^ with 


The theological position of Socrates, so hti as he can he said to 
liave had one, is at once disclosed in bis unlimited adoration for 
Origen. All the enemies of the great Alexandrian be tegards 
merely as empty and vain obscurantists; for the orthodoxy of bis 
hero he appew to Athanasius. Closely connected with his high 
regard for Origen are his appreciation of science generally and me 
moderation of his judgment on all dogmatic questions. According 
to him, 'EMnoiKh v<uS<ta is quite indispensable within the Chur^; 
many Greek philosophers were not far from the knowledge of God, 
as is proved by their triumphant arguments against atheists and 
gainsayers of lUvine previdcncc. The apostles did not set them¬ 
selves against the study of Greek literature and science; Paid had 
even made a thorough study of them himself. The Scriptures, it 
is true, contain all that ap^rtains to faith and Ufe, but give no 
clue to the art of confuting gainsayers. Greek science, therefore, 
must not be banished from the Church, and the tendency within the 
Church so to deal with it is wrong. This point of view was the 
common one of the majority of educated ChiistianB at that period, 
and is not to be regarded as exceptionally liberal. The same holds 
true of the position of Socrates in regard to dogmatic questions. 
On the one hand, indeed, orthodoxy and heresy are symbo^ed to 
his mind by the wheat and the tares respectively; he clings to the 
naive opinion of CathoUctem, that contemporary orthodoxy haul 
pevaiied within the Church from the first; he recognises the true 
faith only in the mystery of the Trinity; he juices heretics who have 
been already condemned as interlopers, as impudent innovators, 
actuated by bad and self-seeking motives; he apologizes for having 
so much as treated of Ariauism at all in his history of the Church; 
he believes in the inspiration of the ecclesiastical councils as much as 
in that of the Scriptures themselves. But, on the other hand, he 
takes absolutely no interest in dogmatic subtleties and clerical 
disputes; he regards them as the sovwu^ uf great evds, and expresses 
his craving forpMce; " one ought to adore the inefiable mystery 
in silence." This attitude, which was that of most educated 
Byzantine laymen, has in particular cases made it possible for, him 
to arrive at veiy bee judgments. Even granting that some'feeble 
remains of antique reserve may have contributed to this, wd even 
although some of it is certainly to be sot down fo fiis disjmmtiqn and 
temperament, still it was his religious pa^vity that here deter¬ 
mined the character of Socrates and made,him a typipfd example 
of the later Byzantine Christianity. If Socrates had IivM about roe 
year 325, he certainly would not have ranked himself on tbie ^e pf 
Athanasius, but would have joined the pwrty of mediatipiL But— 
the igMiam has been laid down, pna must be recognis^ as 
correctly expressing the mysteiy; only one ought to rest .satisfied 
with that word ai^ with roe. repudiation .of Arianisin. Anything 
more, eve^ new distinction, is mischievous. The controversy in 
its details is a ruKTofMxta to him. ,fuU of miaunders^dhtfs. . Sonie- 
times be gives ptominenee, and cprreptiyi. to the .faqt fliat the 
disputants paitimly failed to understand one another, becau^ they 
baa separate interests athear^those on .the one ^e desiring above 
everything to guard against polytheism, thosp. 'otj the other bpihg 
most afraid of SabeUianism. lie ndt tail,,JaQwqvei:, to recognize 
also that the controversies frequentiy had thwt/°Pt to mere emdia- 
tion, slander and sophistry. Not.itolreqnfnthr.he pasees very .win 
judgments on whole groups.of bi^psh ro.the.prefaoe k ^ .fifth 
book .he excuses his tienabing on the le^o^ to pofitieal'hi^^ qn 
tbe.ground of his de^e to i^e his the disgusf .wtoW 

of the eu^eas.disputesof the bishptffl.qn^ fhM tp.oxtoH and in 
that to, hU sixth book he jitito amm on never fintt'ered 
even the orthodox bishops. Thlf.atafiide ot.hif has gfymJ^a 
certain measure of impartiality., ,Constantius, gM even Jauim— 
not Vslensiit is. true—are estfiaaWiVeflrifsIrly. .i.Jhe A^.Gojjto 
who died, for their reiigion acarncogniied asn^nme martyrs, w 
chanctemsations of aM itfestmrtos. iSud ^ natraffve apd firiiiT 
oisa).Dfi|lihe.beginoings:of .the Qir 4 t<>m^ 4 ontm'je);S 9 t>, 
of candour and tnstoricsl, conscfenttouimess.. , In freqnent.hiinuiM, 
Bwrsover, ho s«kBCwledgo« bis own hismpetency to jiys snjhpiiHnq 
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•ad bonds the question- over to the den^. For the ciern os a ValeBus, Halloix, Sealift, CeiUier, Cavo, Dupii^ P»gi, Itti*, TiUe- 
whole, in spite 01 his criticism of individuals, he has the very ughest moat, Walcb, Gibbon, 3 chrooclih, Lardner. See alw Voss, De 
resp«t, as also for the monks, without himself making any inordinate histor. graecis; Fabricius-Harless, Bibliofh. gr., vol. vii.; Rdsslor, 
reli^ous professions. In a special excursus of considerable len^ BibHtOhek d. Kirckenvakr-, Holtnausen, Dr fontibus auibm Soar., 
he has paid a tribute of the l^hest order to monaebism, and in his Som., ac Thtod. in leribenda histoha saorm nsi snnt (GdttingHij, l8a5); 
characterisation of Theodosius II. also (where he has made use Sttadlin, GescM. u. Bit, d. K.-G. (Hmtover, 1B27); Baur, Epotktn 
of the brightest colours) he does not fail to point out that in piety (iSja); Harnack, " Socrates u. Sozoinen " in Herzog-^Hauck's fisoi- 
the emperor could almost compete with the monks. But, apart tneykl., and ed.; Loeschke, ** Sokraies/' ibid., 3rd ed. Detached 
from these two chapters (iv. 23, vii. 22), it is but seldom ttat one details sure given also in works upon Constantine (Manso), Julian 
could learn from the pages of Socrates that there was such a thing (Mucke, Rode, Neumann, Rendalll, Damasus (Bade), Arianism 
as monasticism in those days. To his mind the convent is not far (Gwatkin's Studies of Ananitm, which gives a severe but trust- 
removed from the church, and as a layman he is not at all inclined worthy criticism of Rufinus and discusses the manner in which 
to accept the principles of monachism as applying to himself or to Socrates was related to him), the emperors after Julian (De Broglie, 
square his views of history in accordance wiw them. He has even Richter, Clinton, the WeligescHichte of Ranke, the Gtseh. d. ost- 
gone so far as formally to express Us sympathy with Paphnutius, rUmiscktn Reiches unter dm Kaisern Arcodius u. Theod, II. (1885) ol 
the champion of the right of bishops to many. GOldenpenning, and the Kaiser Theodosius d. Gr. (Halle, 1878) ol 

As a source for the period within which he wrote, the work oi Guldonpenning and Iffland, the last-named work discussbm the 
Socrates is of the greatest value, but as “ history " it disappoints relation of Socrates to Sozomen), the barbarian migrations (Weter- 
even the must modest expectations. Eusebius, after all, had some sheim, Dahn), the Goths (Waitz, Bessc^ Kauifmana and. Scott's 
conception of what is meant by " church history," but Socrates has Ulfilas, i88j). Lastly, reference may be made to Sarrazlin De 
none. " As long as there is peace there is no material for a history Theodoro Lectore, Theophanis fonte proeetpuo. (1881, treats of the 
of the church but, on the other band, neither do heresies by rights relation between Socrates and Sozomen, and oi the completeness 
come into the story. What, then, is loft for it ? A collection of of the former’s work); Jeep, Quellenuntersuch. z. d. griech. Kirehen- 
anecdotes and a senes of episodes. In point of fact this is the view historihem (168^); Geppert, Die Quellen des Kirchenhistorihers 
actually taken by Socrates. His otter want of care and consistency Socrates Scholasticus (1808). (A. Ha. ; A. C. McG.) 


appears mort clrarly in Us vaciUatmn as to the rations be^en SODAUTE. a group of rock-forming minerals comprising the 

ecclesiastical and political history. At one time he brmgs in politics, _■ ■ _I.-,...;*.. -o 

at another he excuses himself from doing so. He has not mUed to following isomorphous speaes . 
observe that Church and State act and react upon each other; but he 5 °*^* • • • 

has no notion how the relation ought to be conceived. Nevertheless 

Us whole narrative follows the thread of political—^that is to say, Noselite . . . NaijNaSOj-^^fmOJ, 

of imperial—Ustory. This indeed is characteristic of his Byzantine _. NB,(Nab, Al)y^(S>iOA -1 

Christian point of view; church history becomes metamorphosed Ihey are thus sodium (OT calcium) aluminium silicates. With 
into a history of the emperors and of the state, because a special chloride, sulphate Or sulphide. In their orthosilicate formulae, OS 
church Ustory is at bottom impossible. But evra so one hardly above written, and in their cubic crystalline form they present a 


Haiiynite 

Nosmte 

Lazurite 


NaifNaSO.-AllALfSiOd, 

NB,(NaS,-Al)Alj(SiO^, 


hears anything about state or court except great enterprises and 
anecdotes. Political insight is wholly wanting to Socrates; all 
the orthodox emperors blaze forth in a uniform light of dazzling 

_t_J_ _ It.. _A-^_li.—, 


certain resemblance to the-members of the garnet group. Crystals 
usually have the form of the rhombic dodecahedron, and are 


^lendour; even the miserable Arcadius is praised, and Theodosius often twinned with interpenetration on an octahedral plane, 
n. figures as a saint whose exemplary piety turned the capital into a Xhey are white, or often blue in colour, and have a vitreous 

TX ire. dsr,. ^11 diUtm, mevtrl 4-)ia4- in la+At* . _ . ' . . . ^ 


lustre- The hardness is si, and the specific gravity 3 -a-«- 4 , 

books the historian 8 hon*on 18 confined to the City and patriarenate • a* a *!1 j. x • ^ _ t 

of Constantinople, that he was exceedingly ill iiSorme/on all that These minerals are characteristic constituents of igneous rocks 
related to Rome and the West, that in order to fill out his pages he nch in soda, and they also occur in metamorphic limestones, 
has introducirf narrative of tiie most unimpomnt d^ripfara Jitot because it contains soda) occurs 

in not a few mstencos he has e«nced his credi^ty (lUthongh whra ^ well-formed, colourless crystals in the ejected limestono blocks 
compared vnth the Mjonty of Us cimternwrimes he is s^ mtitod Somma, Vesuvius, and in the sodaUte-syenito of Juliane- 

to be called cntical) it bctomes sufficients cl^ ^^s Hn^rv, ^ Gr^nland. . Massive bine material is commob in the 

viewed as a whole and as a literary producton,^at^tUlrao^ oj3^i;tg.gygnitg8 of southern Norway, Gyergyo-DitrO in Transyl- 
a secondary place. One great oxcellmice, how^r camot^dem^ Mijraak in the Urals, Litchfiefd in Whine, Dungannon in 

him. Us ^ncst and Mnewe desire to be imparl. He chrtario, Ice river ia Kootenay county, British Columbia, Ac.; at 

as tar as ho could, to di^ngui^ between * 5 ® *f“'®® last-named localities it is found as large masses oi a bright 

the doi^tful andme un^e. He made no preto^ to a mm sky-blue colour and suitaUe for cutting as an ornamental stone, 

of hemts and frequently dtolines to analyM motivto . He ^ Recently, largo masses with a pink etdoor, which quickly fades on 
made frank confession Of his nescience, and in pasMgto g,_o,„rB to fight, have been met with in elaeolite-pegmatite at 

his cnticaljudgrnent and sober sense and cirra^ecton ^ quite Ki£a„garh i„ Rajputana. Hauynlte, or hafiyne ^med after 
stnkiiig. He wntes a plam and unadorned styte ^d *uns su^- j ^ occurs m bright blue crystals and grains in the lavas 

of (phbnDUte, t»pfarite, 4 o.) a Vesuvius, Romo, the EUel, , Ac. Nose- 

Md of t^chant satire—Uwavs toe slpi of 1 ™, or nosean, is found as greyish crystals in the taaidine tombs of 

short. Us lfflrmnj[ and knwlcdge can to frosted h^^ tot 1 ^ theEifeL Lazurite is an important constituent, togetbw with some 


R. J. Hauy), occurs as brigbt blue crystals and grains m toe lavas 
(phonolite, tephrite, Ac.) of Vesuvius, Rome, the Biiel, ,Ac. Nose- 
lite, or nosean, is found as greyish crystals in the taaidine tombs of 
toe EifeL Lazurite is an important constituent, togetbw with some 


goodwiU and straightforwardness a great d^. Conmdei^ too haaynjte and sodaUte, of lapw-lazidi (?.».). 
circumstances under which he wrote, it can only be matter for con- ' ’ , o, * 


{L. J. S.) 


gratolation that such a man should have become our infonoant and SODEN, A town and spa of (leimany, in th^ Prussian pro- 
that his work has been preserved to us. . vince of Hesse-Nassau, pleasantly sitiiatto in tbe valley of ,th( 

FinaUy. it "J!. Sulzbach under the southern slope of the Taunus range, lo. m 


SODEN, A town and spa of (jermany, in th^ Prussian pro¬ 
vince of Hesse-Nassau, pleasantly situatto in tlie valley of .th^ 
Sulzbach under the southern slope of the Taunus range, ifrin. 


the Novatianist Church. In his History he betoys .great sympathy 
with that body, has gone with exactness into its history |n Constant!- 


Pop, (1905), 19*7. The chief interest of tlw place centres ill its 
brine springs which are largely impr^atedwith carbonic acid 

__ S _tj* I__ J __fls_li_ i_ _i___A_t . # 


nople Md ^j? 8“ *“<1 *** efficacious in chiuaic catarrh lOf 

mmtomrftofS^. itotodfre^t^Uulito^ the respiratory org^, in liver and disordm and 

that Novatianists and Catholics arc brothers, that as such they women’s diseases. The waters are used both iliterliainy and 
ought to seek the closest relations wito one.an oito, ato th^ toe externally, and are largely exported. Sodeh,lozengfri',( 5 «fmer 
former oUght t® o“i°y PastiUen), condensed from the waters, are also in great r^ute. 

‘“^,5 • ’ aft-to«d.feU u»d« ^ and well-appointed Kurhaui, an Evan^ical 

“a.moKS ANn.Lmiuiroi«.--Soerates’History has botoedi^ Catholic churoh, and A hWiiita for ind^ 

' ' —— —-f patients. , ,,, ^ 


See Hanpt, Sodenjtm Tciumt 
Der ^urortsi^it ain'Tduntis And 


monia veterum m yiu^u. 

paper in fmniiQwtrUdsbhr. to. 5‘« “3;) cOtriklMeiBeBaations 
M ftttd xiotM toKwroB th* luitory •oitifibei.tejKt iasd 

lu raiMcswj_. - U * TiadMM txSkttrA , nr , an .■ 


editfens; see also Owetbtok, to’ Theot. ltt. Ztsmg. (Ji 
Special studies, have made by Bareotus, 


no. ae. 
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appointed extraordumry professor of divinity. His wriier 
works include PhtUpperbriej (1890); “ Untetsuchungen fiber 
neutest. Schriften ” in the Protest. Jahrb. theolog. Studien 
und Sdmftkommentar (1895-1897); Vnd was tut d. evangd. 
Kirehe ? (3rd ed., 1890); Rmebriefe aus Paldstim (and ed.. 1901); 
PalSstina vnd seine Gesch. (and ed1904); Die wichHgsten Fragen 
im Lebtn Jesu (1904); VrchrisMche LitereUxtrgesch. (1904). His 
most important book is Die Sekriften des neuen Testaments, in 
Hirer Sltesten erreiehbaren Textgestedt hergestellt auf Crund ihrei 
Textgeschichie (Berlin, Bd. I., 1902 1910); certainly the most 
imi>ortant work on the text of the New Testament which had 
been published since Westcott and Hurt’s New Testament in 
the Original Greek (see Bible : New Testament). 

Von Sodon introducos, besides a new notation of MSS. (see Bible, 
N.T. MSS. and version-s), a new theory of textual history. Ho 
thinks that in the 4th century there were in existence three recen¬ 
sions of the text, which he distinguishes as K, H and I, with the 
following characteristics and attes&tions. 

/f corresponds roughly to Westcott and Hort's Syrian Antiochian 
text; it was probably made by Lucian in the 4th centu^. This 
was in the end the most popular form of text, and is found in a more 
or less degenerate state in all late MSS. The purest representatives 
are 61 (h), ♦ 75 (V), 9* (461). 94, *<>*7 (S), ««> (476 = scrivener's k), 

> 179 (b6t). Later recensions of K are called and K’, and there 
are also others of less importance which repri^ent the combination 
of K with other texts. 

H represents Westcott and Hort's Neutral and Alexandrian texts 
between which von Soden does not distinguish 

It is 

(K), S3 x''i, j .. . —, 

8371 (1241) and •376 (S 79 ). —--- - , 

intimate connexion except between 8l and 82 (B and K). which 
represent a common original (8*-*). *■-“ is the best representative 
of H, but it has been contaminated by the h^yptian versions, and 
sometimes by the K and / texts and by Origen, though not to any 
great extent. 

The other H IKS. are none of them equal in value to the two great 
unciids. They have all been influenced by K, I, and by me text 
of parallel passages, to a greater extent than or than either of 
the two witnesses to B'-“, but some of them have less Egyptian 
corruption. 

'Tbs origin of the H text must be regarded as unquestionably 
Egyptian, in view of the fact that it was used by all the Egyptian 
Church writers after the end of the 3rd century, and von Soden 
adopts the well-known hypothesis, first made popular by Bousset, 
that it represents the recension of Hesychius. 

I does not quite correspond to anything in Westcott and Hort's 
S3rBtem, but hw points of contact with their " Western " text. It 
is found in a series of subgroups of MSS. known as Hr, and others 

<rf less importance (about eleven subgroups are suggested). Of 
these Hr is a family containing Cod. I and its allies (8 254,1346,8 437, 
8467, &C.), taSS (22) and some allied MSS. §203 (872), «i83 and 
#1131; / is the well-known Ferrar group; and /• contains 8 s (D), 
• 93 *133 ( 70 °)>' 8^ ( 2 ^)/* ° 5 ° '’° 8 ne others. It is necessary 

to note tnat von Soden is able to place D in this group because he 
regards it as owing many of its most remarkable readings to contami¬ 
nation with the Latin venion. / is, according to von Soden, a 
Palestinian recension connected with Eusebius, Famphilns and 
Origen. 

After establishing the text of /, H and K. von Soden reconstructs 
an hypothetical text, I-H-K, which he believes to have been their 
ancestor. He then tries to snow that this text was known to all the 
writers of the 3rd and and centuries, but has naturally to account 
for the fact t^t the quotations of these writers and the text of the 
early versions often diverge from it. The explanation that he 
offers is t^t the Diatessaron of Tatian was widely used and 
corrupted all extant texts, so that the Old Syriac, the CXd Latin, 
the quotations of Irenaeus, Qement. TertuUian and others m^ be 
nwarded as various combinations of the Tatianic fext and I-H-K. 
Fmally, he tries to show.that the Tatianic text is itself in the main 
merely a corrupt form of 1-H-K altered in order to suit the necesrities 
of TsttiEn’s plm 

For 0l4fW8m of this important theory up to 1909 see Nestle's 
Binidkmtu m das gn'eciiscke nsue Tesiametd, pp. 974-278 (3rd ed., 
Gfittiimen, 1909), and K. Lake's Professor H. von Soden's Treatment 
' of the Text of the Gospels (Edinburgh, 1908). (K. L.) 

SdlffiRHAim, a seaport of Sweden, in the district {Idn) of 
Geflebotg, on ah inlet of the Gulf of Bothnia, near the mou(h of 
the Ljasne River, 183 m. N. hy W. of'Stockholm by tttl. Pop. 
(1909), 11,958. TW'u oneof fheprindp^ centres of the timb» 
export trade, having' saw-mills, planing-n^ and wood-pulp 
works. There are also ironworks and fmweries. Vessek 
drawin^i5 ft. have aodns te Branthan, where they generally 
load. TOe htufhour is at the suburb of Stugsund. It u usually 


ice-^wund for some four months in winter. The town was givm 
municipal privileges by Gustavus Adolphus in 1620, but is 
modern in appearance, having been rebuilt after fires in i860 and 
1865. 

SODBRDII, PimtO (1450-1513), Florentine statesman, was 
elected gonWonier for life in 1502 by the Florentines, who 
wished to give greater stability to their republican institutions, 
which had been restored after the expulsion of Piero de’ Medici 
and the martyrdom of Savonarola. His rule proved moderate 
and wise, although he had not the qualities of a great states¬ 
man. He introduced a system of national militia m the place 
of foreign mercenaries, and during his government the long 
war with Pisa was brought to a close with the capture of that 
city by the Florentines in 1509. Grateful to France, who had 
assisted him, he always took the French side in Italian politics. 
But in 1512 the Medici with the help of a Spanish army returned 
to Florence, deposed Soderini and drove him into exile. He 
took refuge at Ragusa in Dalmatia, where he remained until the 
election of Pope l«o X., who summoned him to Rome and con¬ 
ferred many favours on him. Soderini lived in Rome, working 
for the good of Florence, to which he was never allowed to return, 
until his death. 

Sec Raza, Vita di Pier Soderini (Padua, 1737), also the articles 
Flokbncb and Medici. 

SODERTELGE, a town of Sweden, in the district (Mn) of 
Stockholm, 23 m. W.S.W. of Stockholm by rail. Pop. (1900), 
8207. It is beautifully situated on a bay of Lake Malar, which 
is here connected with the Baltic by the Sddertelge canal, m. 
in length, with a minimum depth of 10 ft This is on the route 
followed by the Gota Canal steamers between Stockholm and 
Gothenburg: it was opened in 1819, though a canal was begun 
here in the first half of the i5tb century at the instigation of 
the patriot Engelbrecht. The town contains an ancient church, 
believed to date from c. 1100. Here and in the neighbourhood 
are the residences of many of the business class of Stockholm; 
and the town is in favour as a summer resort, having min^ 
springs and baths. There are engineering shops producing 
railway stock and motors, jute spinning and weaving mills, and 
match and joinery works. 

SODIUM [symbol Na, from Lat. natrium; atomic weight 
23*00 (0=i6)J, a chemical element belonging to the group 
of dkali metals. It is abundantly and widely diffused in nature, 
but always in (ximbination. Sodium chloride, or common 
salt {qs).), is exceedingly common, being the chief salt preset 
in sea-water, besides occurring in extensive stratified deposits. 
Sodium carbonates are also widely dispersed in nature, forming 
constituents of many mineral waters, and occurring as prin¬ 
cipal saline components in natron or trona lakes, as efffores- 
cences in Lower Egypt, Persia and China, and as urao in 
Mexico, Colombia and Venexuria. The solid crusts found at 
the bottom of the salt lakes of the Aiaxes plain in Armenia 
contain about j6 % of carbonate eind 80 of sulphate. In 
Colombia there occurs a double salt, Na^CX),'CaC 0 ,'sH, 0 , known 
as gay-lussite. In Wyoming, CUifomia and Nevada enormous 
deposits of carbonates, mixed in some cases with sulphate and 
with chloride, occur. About Szegedin in Hunpry and all oyer 
the vast pusztas (steppes) between the Theiss and the Danube, 
and from the Theiss up to and beyond Debreezin, the soil con¬ 
tains sodium carbonaie, which frequently assumes the form of 
crude alkaline crusts, called “szekso,” and of small saline 
ponds. A purified specimen of such Debreezin soda was found 
to contain as mucb as 90 % of real carbonate, NaCO., and 4 of 
oommtm salt. Natmal sulphate occure in an anhydrous con¬ 
dition as thenardite, NajSO^, at Tarapaca, Chile, and in the 
rocic-ialt deposits at Espartinas near Aranjuez, Spain. Hy¬ 
drated sulphates occur At several localities m ffie province of 
Ma^d and in other provmoes of Spain, and at Hfihlingenin 
Aargau, and copioiu Mpqsits bf glauDerite;,tiie double sulphate 
of sodium and caldum, ane met ulith in tbe salteinines of Vil- 
iairubia in Spain, atStassfurt, and in the province of Tarapaca, 
Chile, &c. A native idtrate of soda is obtained in great abun¬ 
dance in the district of Atacama ahd tbe province of Tarapaca 
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•nd IS imported into Europe in enormous quantities as cubic ' ~ 
nitre te the preparation of saltpetre. Cryolite, a fluoride of 
aluminium and sodium, is extensively mined in Greenland and 
elsewhere for industritd purposes. These form the principal 
natural sources of sodium compounds—the chloride as rock 
salt wd in sea water being of such predominating importance 
as quite to outweigh all the others. But it is questionable whether, 
taken altogether, the mass of sodium they represent is as much 
as that disseminated throughout the rocky crust in the form of 
soda feldspar (t.e. as silicate of soda) and in other soda-contain¬ 
ing rocks. _ From this source all soils contain small proportions 
of sodium in soluble forms, hence the ashes of plants, although 
they preferably imbibe potassium salts, contain traces and 
sometimes notable quantities of sodium salts. Sodium salts 
also form essential in^dients in all animal juices. 

Although many sodium compounds have been known from very 
remote times, the element was not isolated until 1807, when Sir 
H. Davy obtained it by electrolysing caustic soda. This method 
was followed by that proposed by Gay-Lussac and Thtoard, 
who decomposed molten caustic soda with red-hot iron; and this 
in turn was succeeded by Brunner’s process of i^iting sodium 
carbonate with charcoal. Deville made many improvements, 
but the method remained wasteful end uneconomical, and in 
1872 the metal cost 4s. a pound. In 1886, however, Castner 
replaced the carbonate by caustic soda, and materially cheapened 
the cost of production; but this method was discarded for an 
electrolytic one, patented by Castner in 1890. Electrolytic 
processes had, in fact, been considered since 1851, vriien Chiules 
Watt patented his method for the production of sodium and 
potassium from fused chlorides. Among the diflSculties here to 
be contended with are the destructive action of fused dhlorides 
and of the reduced alkali metals upon most non-metallic sub- 
stancesavaiiableforthecontainingvessel and itspartition,and also : 
of the anode chlorine upon metals; also the low fusing-point | 

(95® C. for sodium, and 62® C. for potassium) and the low sf^cific 
gravity of the metals, so that the separated metal floats as a 
fused layer upon the top of the melted salt. Ag^, pure 
sodium cliloride melts at about 775° C., while sodium boils 
at 877° C., so that the margin of s^ety is but small if loss by. 
vaporization is to be prevented. Borchers endeavoured to con¬ 
tend against the first difficulty by employing an iron cathode 
vessel and a chamotte (fire-clay) anode chamber united by a 
specially constructed water-cool^ joint. The other difficulty 
is to some extent met by using mixed chlorides (e.g. sodium, 
potassium and strontium chlorides for sodium extraction), as 
these melt at a lower temperature than the pure chloride. In 
Oistner's process (as employed at Oldbury and Niagara Falls and 
in Germany) fused caustic soda is electrolysed. The apparatus 
described m the patent specification is an iron cylinder heated 
by gas rings below, with a narrower cylinder beneath, through 
which passes upwards a stout iron cathode rod cemented m 
place by caustic soda solidified in the narrower vessel. Iron 
anodes are suspended around the cathode, and between the 
two is a cy^der of iron gauze at the bottom with a sheet-iron 
continuation above, the latter bein| provided with a mov^le 
cover. During electrolysis, oxygen is evolved at the anode and 
escapes from the outer vessel, while the sodiuip (feposited in 
globules on the cathode floats upwards into the mm, cylinder, 
wiithin which it accumulates, and from which it niay be re¬ 
moved at intervals by means of a perforated iron ladle, me futod 
salt, but not the metal, being able to pass fr«ly through the 
perorations. The sodium is then cast into moulds. ^Him 
hydrmdde has certain advantages compared with chloride, 

^though it is more costly; its fusing-point is only 320* C.,And 
no anc& chlorine is produced, so that both 'cOntiairi^ vessel and 
anode mAy be of iron, ,and no porous partitioii It 

Metallic sodium possesses , a silyery lusti^, rai on ekposiire 
to mo)|st air the surface is, rapidly <lulli4;by a Uyer of the 
%droxide. It may be obtii^ed crysiAllird in’ lhe (Quadratic 
systeip by melting m a sealed tuhe'contMning hy)iteg^,aBpWed 


to ooo) peutiaUy, and then pou 
by inverting the tube. The sp 


off the stm liquid pprtkm 
fid gravity is 0*9735 * 3 ‘S“ 
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(Baunffiauer). At ordinary tempmtures the metal has the 
consistency r wax and can be reatoy cut; on cooling it hardens. 
On heating it melts at 95*<i® (Bunsen) to a liquid resembling 
mercury, and boils at 877-5* tod johannsen, Ber., 1905, 
38, p. 3601), yieldit^ a vapow, colourless in thin layers but a 
peculiar pur]^, with a greenish fluorescence, when viewed througdi 
thick layers. (For the optics of sodium vapour see R. W. Wood, 
Physical Optics.) According to A. Matthiessen, sodium ranks 
fourth to silver, copper and gold as a conductor of electricity 
and heat, and according to Bwsen it is the most electropositive 
metal witii the exception of caesium, nibidium and potassium. 

The metal is very reactive chemic^ly. Exposed to moist air 
it rapidly oxidizes to the hydroxide; and it bums on heating in 
air with a yellow flame, yielding the monoxide and dioxide. 
A fragment thrown on the surface of water rapidly disengages 
hydrogen, which gas, however, does not inflame, as happens with 
potassium; but inflammation occurs if hot water be used, or if 
the metal be dropped on moist filter paper. Sodium also 
combines directly, sometimes very energetically, with most 
non-metallic elements. It also combines with diy ammonia 
at 30^400* to form sodamide,NaNH2, a white waxy mass when 
pure, which melts at 155°. Heated in a current of carbon dioxide 
sodamide yields caustic soda and cyanaraide, and with nitrous 
oxide it gives sodium azoimide; it deflagrates with lead or silver 
nitrate and explodes with potesium dilorate. Sodam^e was 
introduced by Claisen {Ber., 1905, 38, p. 693) as a condensing 
agent in organic chemistry, and has since b^n applied in many 
directions. Sodium is largely employed in the manufacture 
of cyanides and in reduction processes leading to the isolation 
of such elements as magnesium, silicon, boron, aluminium 
(fomerly), &c.; it also finds application in oiganic chemistry. 
WiA potassium it forms a liquid alloy tesembUng mercniy, 
which has been employed in high temperature thomometers 
(see Thermometry). 

Compounds. 

In its chemical combinations sodium is usnally monovalent; its 
salts are generally soluble in water, the least soluble being the 
metantimonate. 

Sodium hydride, NaH, is a crystalline substance obtained directly 
from sodium and hydrogen at about 400°. It bums when heaM 
in dry air, and ignite in moist air; it is decomposed by water, giving 
caustic soda and hydrogen. t>ry carbon dioxide is decomposed by 
it, free carbon being produced; moist carbon dioxide, on the other 
hand, gives sodium formate. 

Sevoal oxides are known. A snboxide, Na, 0 , appeals to be 
formed as a grey mass when a clean surface of the metd is exposed 
to air, or when pure air is passed through the metal just above Its 
melting point (l 5 e Forcrand, Compt. rend., 1898,127, pp. 364, 314). 
The monoxide, Na« 0 , is obtained by heating the mehu abo'ro 180° 
in a limited amount of slightly moist oxygen (Holt and Sims,/own. 
CUm. Soc., 1894, i. 442): it may also be prepared by heating 
the nitrate or nitrite with metallic sodium, free nitro^n bdng 
eliminated (German patent, 142467, 1902). It forms a grey mass, 
which melts at a red heat and violently combines with water to 
give the hydroxide. The l^roxide or caustic soda, NaOH, is 
usually manufactured from the carbonate or by electrolysis of salt 
solution (see Alkau MANWACtURB). When anhydrous it it a 
colourless opaque solid which melts at 310°, and decomposes at 
about 1100*. It is.very soluble in water, jddding a strongly alfatWw K 
solution; it also .dissolves in alcohol. It absorbs moisture and 
carbon dioxide from the atmorohere. Several hydrates are known: 
2Na0H*7H,0 is obtained as largs monoclinic crystids by oooUng 
a solution of specific gravity 1*363 to -8“; Pidrettng Qotim. Chjim. 
Soe., 1893, 65, P. 890) obtained NaOH-HfO firom hot concentrated 
solutions imd NaOH-aF^O from a solution of tne hydroxide Ih 
96*8 % alcohol. (See also De Forcrand, Compt. rsfhi., 1901, 133, 

^ Soimm dioxide, NagO,, is formed when the metal is heated 
an excess of air or oxygra. In praetids the metal it placed oh 
aluminium trays traversing an iron tube heated to 300*, tiuough 
which a current of air, freM from mo&tnre and carbon dioxide, is 
passed; the jproctes is made eontineous, and tiie produet OontHllB 
aboa't M % Na^s: 'Whan pure, sodium dhndde has a faint y^Ioiedth 
tinge, bvti Oil'exposure it whitens (W. {(.Bonsfleld and T. M. Lewry, 
Pm. Ttaris., 1903, A. 204, p. 253). .When dissohisd in waitei-it yields 
Boine RaOH and H,0^; on cryMiflMag a cold solirtibn MejO^-SHgO 
sepUraM ks Uqge tabuiar hotagona! erystals, which’Oii'dijdng over 
su^hunc a^d give Na^Os-aH^; tiw former U‘ fdao' ebtained Ify 
pteimtatfng a mixture 'of/caustic soda apd RydiMgen peroxide 
idItmOnB With aleOfaoL Acids yield a sodium Silt ana bee oxygen 
or hydrogen peroxide; with carbon dioxide It giVea sodiom cmbMatte 
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and free oxy^; carbon monoxide gives the carbonate; whilst 
nitroos and niiiic oxides give the nitrate. A solution in hydro¬ 
chloric acid, consisting oi the chtorids and hydrogen peroxide, is 
used for btoaching straw under the name of sodarbleach; with 
calcium or nu^nesium chlorides this soltttlon.gives a BoUd product 
which, when dissolved in water, is used for the same purpose j|Castner, 
Joum. Soe. Chem, Ind., 1893, p. 603). Sodium dioxide is chiefly 
employed as an oxidizing agent, being used in mineral analysis and 
m vanous organic preparations; it readily burns paper, wood, &c., 
but does not evolve oxygen unless heated to a high temperature. 
Sodyl hydroxide, NaHOg, exists in two forms: one, Ma'O'OH, 
obteinsd from hydrogen peroxide and sodium ethylate; the other, 
O.'MaOH, from absolute alcohol and rodium pimxide at 0°. Th^ 
are strong oxidizing agents and yield alkaline solutions which 
readily evolve oxygen on heating. Sodium trioxidc, NOgO,, is said 
to be formed from an excess of oxygen and a solution of sodiun- 
monium in liquid ammonia Water decomposes it, giving oxygen 
and the dioxide. 

Generally speaking, sodium salts closely resemble the correspond¬ 
ing potassium salts, and their ihethods of prmaration are usually 
the same. For sodium salts not mentioned below reference should 
be made to articles wherein the acid is treated, unless otherwise 
indicated. 

Sodium combines directly with the halogens to form salts which 
are soluble in water and crystallize in the cubic system. The 
fluteide, NaF, is sparingly soluble in water (i part in 25). Fot the 
chloride see Salt. The bromide and iodide caTstalUze from hot 
solutions in anhydrous cubes; from solutions at ordinary tempera¬ 
tures in monoclinic prisms with zHgO; and at low teiweratures 
with sHgO. According to M. Loob {Joum. Amir. Chem. Soc., 1965, 
27, p. 1019) the iodide difiers from the other haloid salts in separating 
from solution in alcohols with " alcohol of crystallization." Sodium 
sulphide, NagS, obtained. Iw saturating a caustic soda solution with 
sulphuretted hydrogen and adding an equivalent of alkali, is em¬ 
ployed in the manufacture of soluble soda glass. Sodium sulphite, 
Ma^Og, which is employed as an antichlor, is prepared (with yHgO) 
by saturating a solution of sodium carbonate with sulphur dioxide, 
adding anoOite equivalent cd carbonate and cryst^zing. The 
anhydrous salt may be prepared by heating a saturated solution 
of the hydrated salt. H. Hartley and W. H. Barrett (Joum. Chem. 
Soc., 1909, 95, p. 118^) failed to obtain a decahydrate which had 
been previously described. The acid sulphite, HaHSO,, obtained 
by saturating a cold solution of the carbonate with sulphur dioxide 
and precipitating alcohol, is employed for sterilizing beer casks. 
Sodium sulphate, NOgSOg, known in the hydrated condition (with 
loHgO) as Ghiuber's stdt, is manufactured in large (mantitics 
for conversion into the carbonate or soda (see Alkali Manufac- 
tvkb). It has long been doubted whether sodium yielded an alum; 
this was settled by N. I, Surgunofi in 1909 (Abst. Joum. Chem. Soc. 
ii. 1001), who obtiwed cubic crystals from a supersaturated solution 
of sodium and idu min iu m si^nates bebw 20°, higher temperatures 
giving monodinic crystals. The acid sulphate, NaHSOg, also known 
as bssulphate of soda, is obtained as large asymmetric prisms by 
crystallizing a solution of equivalent quantities of the normal 
sulnhato and sulphuric acid atmve 50°. The acid salts Na,H(SOg)g 
ana NaiH(S04)<|'lLO are obtained from the normal sulphate and 
sulphuric acid Q. iJ'Ana, Bir., 1906, 39, p. 1534). 

The manufacture of sodium carbonate, commonly called soda, 
is treated under Alkali Manufacture. The anhydrous salt is a 
colourless powder or porous mass, having an alkaline taste and 
reaction. It melts at 1008°. On solution In water, heat is evolved 
and hydrates formed. Common washing soda or soda-crystals is 
the decdiydratc, Na^COg'ioH/I, which appears as large clear 
monoclinic crysnds. On exposure, it loses water and gives the 
monohydiate, NogCOg-HgO, a white powder sold as crystal 
carlxmate "; this substance, which is also: formed on heating the 
decahydrate to 34°, crystallizes in the rhombic system, l^th these 
hydrates occur m the mineral kingdom, the former as natron and 
the latter as tbermonatrite. The heptimydrate, H^COg'yHgO, is 
obtained by crysteUizing a warm saturated solution in a vacuum; it 
appears to be dimorphous. The acid carbonate or bicarbonate of 
som, NaHCOg, is produced in the ammonia-soda process for alkali 
nuMufacture. .Another.acid carbonate, Ha/X)g‘2NaHCO,‘3l^O, 
is Ae mineral trona or urap. We may here notice the " percar- 
boiwtes " obtained by Wolffenstein and Peltner (Ber., 1908, 41, 
pp. 375> a8<^ on actiiw .with gaseous or solid carbon dioidde on 
KagG^ nkPs and KaHOg at low temperatures; the same authors 
obtained 4 pnborato by adding sodium metaborate solution to a 30% 
solution of sodinm peroxide previously saturated with carbon dioxide. 
For sodium mtaite see HtTROCENl hir sodium nitrate see SALTPgTBx; 
for the cyanide,see Prussic Ann; and lor. the borate see Borax. 

Of the sodium silioates the most impoftant is the mixture known 
■8 soluble aoda ^aw .formed by calcmii^ a mixture pi white sand, 
soda-ash and charcoaig or by dissolving silioa in hot caustic soda 
under pressure. It is «;colourless transMiwt glass mass, which, 
dissdlvas in boiling watef.to forma thick,liquid, It is employed in 
certain iprinting pTccee8es, ,aa a cement for artmHal stone andjor' 
mending .glass, porcelain, Ac., and also for maWpg the so-called 
aiUcated soaps (see Soap). 


Sodinm is most distinctly recognized by the yellow coloration 
which volatile salts inroart to a Bunsen name, or, better, by its 
emisaion spectrum which has a line (double), the Fraunhofer D, line, 
in the yellow (the wave-lengths are 5896 and 5890). The atomic 
Weight was determined by Stas to be 22-87 (Hoei); T. W. Richards 
and R. C. Wells (Journ. Amor. Chem. Soc., 1905,27, p. 439) obMned 
the value 23-006 (0==i6). 

Medicine. 

Pharmacology. —The metal sodium is not used in medicine, but 
many of its ^ts are employed. Besides liquor sodii ethylatis the 
following salts and preparations are used in the Briti^ Pharma¬ 
copoeia. (i) Soda carboms, known as washing soda; this carbonate 
on heating yields sodii carbonis exsiceatus and sodii bicarbouas; from 
the latter is made trochiscus sodii bicarbonatis. (2) Sodii phosphas. 
From sodium phosphate are made sodii phosphas effervescens and 
sodii hypophosphis (see Phosphorus). (3) Sodii sulphas (Glauber's 
salt), with its sub-preparation sodii sulphas effervescens. (4) Soda 
tartarata (Rochelle salt), a tartrate of sodium and potassium, from 
which is made puMs sodas tartaratae effervescens, known as Seidlitz 
powder. (3) Sodii citro-tariras effervescens, a mixture of sugar, 
sodium bicarbonate, citric and tartaric acids. (6) Sodii ehloridum, 
common salt. (7) Sodii sulphis. 

For sodii bromidum, iodidum and salicylatum see Bromine, 
Iodine and Saucvuc Acid respectively. For sodii arsenas and 
cacodylaie see Arsenic. Sapo durus (hard soap) is a compound of 
sodium with olive oil, and sapo animalis (curd soap) is chiefly sodium 
stearate. 

Toxicology. —Poisoning by caustic soda is rare, hut occasionally 
it takes p^e by swallowing soap lees (sodium carbonate), which 
may contain some impurities of caustic soda. The symptoms and 
treatment are the same as described under Potassium. The salts 
of sodium resemble potassium in their action on the alimentary 
tract, but they are much more stowly absorbed, and much less 
difiusible; therefore considerable amounts may roach the small 
intestine and there act as saline purgatives. They are slowly 
absorbed into the blood, and are a natural constituent of the blood 
plasma, which derives them from the food. Sodium is excreted 
by all the mucous surfaces and by the liver and kidneys. On the 
latter they act as diuretics, but less powerfully than potassium, 
increasing the flow of water and the ou^ut of urea and rendering the 
urine less acid. They are said to dimmish the secretion of the 
bronchial mucous membrane. 

Therapeutics: External Use. —The liquor sodii ethylatis is a 
poweriul caustic and is used to destroy small naevi and warts. A 
lotion of sodium bicarbonate is useful to allay itching. Solutions 
of sodium sulphite are used as mild antiparasitics. Internal use .— 
Sodium chloride is occasionally used in warm water as an emetic, 
and injections of it into the rectum as a treatment for thread worms- 
A 0-9 % solution forms wliat is termed normal saline solution, 
which is frequently injected into the tissues in cases of collapse, 
haemorrhage and diarrhoea. It forms a valuable treatment in 
diabetic coma and eclampsia, acting by diluting the toxins in the 
blood. From this has developed the intramuscular injection of 
dilute sea-water in the treatment of eastro-enteritis, anaemia and 
various skin affections. Sodium chloride is an important constituent 
of the waters of Homburg, Wiesbaden, Nauheim and Kissingen. 
Sodium bicarbonate is one of our most useful gastric sedatives and 
antacids, relieving pain in hraerchloridia. It is the constituent of 
most storaacbic mixtures. Effervescent soda water is a mild gastric 
sedative. &dium phosphate and sulphate are cholagogue purga¬ 
tives and are used m the treatment of gallstones. The sulphate is 
the dhief constituent of Marienbad and Coriabad waters. Large 
doses of these salts are used to remove fluid in dropsy. Soda ttf- 
tarate is purgative and dinretic, as is the citro-tartarate. These 
purgative sodium salts are most useful in the treatment of chronic 
constipation, and of the constipation associated with gout and 
hepatic dys^sia. They ^ould be dissolved in warm water and 
taken in tM morning, fas^g. la visceral gont and chronic catarrhal 
condittens of the stomach a course of alkidine waters is distjnetiy 
beaeficiaL Sodium salts have, not the depressant effect so marked 
in those of pota^um. 

SODOM AHD GOMORRAH, in biUical geography, two of five 
cities (tiie others aomed Admah, 2eb<min_ and or Zoor) 
which were together loiown as the “cities of the KilAar ’ 
(circle), somewhere in the neighbourhood of the Dead Sea. 
They occupied a fertile region, choseii by Lot for his dwelling 
(Gen. xiii. ro-ia). They were attadted by the four great East¬ 
ern kings aiid spoiled,but restored,!^ the intervention of Abram 
and his men, coming, to the aid df Lot (Gen. xiv.). They were 
proveiftiaj for wmlfodness, fpr udiich tlwy Were destroyed by a 
rain of “ &e and, brimstone *’ (Gen. iqxi). the siu of the 
citins, the faistorfoii^ of ^ events narrated of them and the 
nature of the oitai^phe that destroyed are nmtters of 
hot dispute.: Modem names, more dr less similw to the ancient 
ap^ations, haye been noted in different parts of the Deafl 
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Sea area; but no certain identification can be based on these 
simifauities.' The most strikhig coincidence is Jebe! Vsdim, 
by some C(}uated with confidence to Sodom. The names are 
radically identical; bnt the hill b merely a salt-ridge 600 ft. 
ht^h and 7 m. toiigj and cannot possMy represent an ancient 
city. The most that'ean be said is that the names have 'lingered 
in the Jordan valky in a vagne tradition—very likefy helped 1 ^, 
not entirefy due to, Kteraty accounts of the catastrophe— 
just as has the name of Lot himself in the Arab name of the 
Dead Sea. 'The catastrophe has been explained as a volcanic 
eruption, dr an explosive outburst of gas and oil stored and 
jwcumdlatinB at h&h pressure. The latter, to which parallels 
in geologically simiUr Regions in America are not unknown, 
b the most probable natural explanation that can be dfered. 

(R. A. S. M.) 

WDOMA, IL (1477-1^9), the name given to the Italian 
painter Giovanni Antonio Bazzi (who until recent years was 
erroneousty named Razzi). He b said to have borne also the 
name of “ Sodona ” as a family name, and likewise the name 
Tizzioni; Sodona is signed upon some of his pictures. While 
“ Bazzi ” was corrupted into “ Razzi,” “ Sodona " may have 
been corrupted into Sodbma Vasari, howevet, accounted 
for the name differently, as a nickname from bis personal char¬ 
acter. This version appears to have been inspired Bazzi’s 
pupil and subsequent nval Beccafumi. In R. H. Gust’s recent 
work on the painter another suggestion is made. Vasari tells 
8 story that, Bozzi’s horse having won a race at Florence, 
a cry of " Who b the owner ? ” went up, and Bazzi contemptu¬ 
ously answered “ Sodoroa,” in order to insult the Florentines 
(according to Milanesi); and Mr Gust offers the suggestion of the 
Italian friend, that the racing name was really a clipped form of 
So doma, “ 1 am the trainer." Whatever the retu origin, the 
name was long supposed to indicate an immoral character. 

Bazzi was of the family de Bazb, and was bom at Vercelli 
in Lombardy in 1477. His first master was Martino Spanzotto, 
by whom one signed picture is known; and he appears to have 
bmn in his native place a scholar of the painter Gipvienone. 
Acquiring thus the strong colouring and other dbtinctWe marks 
of the Lombard school, he was brought to Siena towards the 
dose of the isth century by some agmts of the Spannocchi 
family; and, as the bulk of his profesrional life was passed in 
this Tuscan dty, he counts as a member of the Sienese school, 
dthough not strictly affined to it in point of style. He does not 
seem to have been a steady or laborious student in Siena, apart 
from some attention which he bestowed upon the sculptures 
of Jacopo delia Quercia. Along with PmturiGchio, Jie was 
one .of tiie first to establish there the matured style, .of the 
Cittiju^eenlo. Hb sliest works of repute are seventeen fmscoes 
in Ae Benedictine inon^eiy of Montei Oliveto, bn the road 
from Siena to Rome, illustrati^ the of St Benedict, in 'con¬ 
tinuation of the series which Luca Signordli liad htgun in 
Bazzi completed the set in 1502. Hence he was invited to Rome 
the pefebrated Sienese merchant \^okind Ch^, and vras 
employed ^ Fjope Julius'IL ip the Ganbii della &gi»tufa iii the 
Vatican. ' He executed two ff^at compdritions 'tad various 
omamehrn tad grotesqubs. ’ Ine latter are still exttat; bdi the 
larger works did not satisfy the pope, who eifg^d to 

su&titirte hb " Justice,’' “Foe^,” tad ‘''fheQlogy.’' In 
the Chigi Faltac (now Fa^i^ina) BOzzi pdbted .some ejects 

S m the life; btAlexander ttibGrekt.: " Alexta^ iji the Ttat bJ 
rius " tad tb<i "Nuptiitisbf' the Conquettir jvitiiH'tftana "(Iw 
sogab considered Ms mastet.pi<^]| a|ie |^ictilarty hofkea, 


Wheti' !^ X, i«s h»de pope (iSta) 
a'pfcWto of the .Dtttihbf Lup^,” (or '9^ qtapattaj;’ ^iw^mg 
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to tome acedutify); hub a lafige siim of jittaufy M fyeonP 

pense tad entotodhim a dayaliere.. Hazzi afreivnurdsitaamed to 
SWto 'and.'at alatdr .tatbyrtaf dt yroi* toRiaJ’ybl- 

teita,.tad, L^qiB, From F^toa'Ke retuaiod'fo,aetia,tiot.»hg 
befoni death'Jtrfaicti.tddK'pltaeott the lathdtjFdbniAy'iteid 
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of good position, but the spouses disagreed and sqiorated pretty 
soon afterwatds. A dhu^tter of theirs married Bartolommeu 
Neroni, named idso Riccw Sanese or Maestro Rioeto, one oi 
Bazzi’s principal pupib. 

It js said that &zzi jeered at the Stistoly of the Painters w ti tteh 
by Vasari, and that Vasari conseqnentiy traduced bin; certahily 
he. gives a bad account ot Baazi's morw aad demeanour, and is 
niggardly..towards the merits at hk art Acoordiiu; to Vasari, the 
ordinary name by which Bazzi was known was n Mattaccio " 
(the Madcap, the Maniac)—this epithet being first bestowed upon 
him by the monks of Monte Oliveto. He dressed gaudily, lilre-a 
mountebank; his house was a perfect Noah's ark, owing to Ihe 
strange miscellaiqr .of animals which he kept there. He was a 
cracker oi jokea and fond pf music, and sang some poems composed 
^ himself on indecorous subjects. In his art Vasari alleges that 
wzzi was always n^gent—his early success in Siena, where he 
punted many portraits, being partly due to want of competition. 
As ho advanced in age he bectune too Uzy to make any cartoons 
for his frescoes, but daubed them straight off upon the waU. Vasari 
admits, nevertheless, that Bazzi produced at mtervate sonu works 
of very fine quality, and during his lifetime bis reputation stood high. 

The general verdict is that Bazzi was an able master in ennuskon, 
motion and colour. His taste was something like that of Da Vinci, 
eqiecially in the figures of women, which have grace, sweetness and 
uncommon earnestness. He is not eminent for drawing, grouping 
or general elegance of form. IBs easel pictures are rare; thhn are 
two in the National Gallery in london. 

It is uncertain whether Bazzi was a pupil of loonazdo da Vinci, 
though Morelli (in his Italian Pictures in German Galleries) speaks 
of his having " only ripened into an artist during the two years 
(1498-1500) be spent at Milan with Leonardo”; and some critics 
see in Bazzi's " Madonna " ib the Brera (if it is really by Boesij’the 
direct influence oi this master. Modem criticism follows htontili 
in supposing that Raphael painted Biuzi's portrait in " The School 
of Athens; ” and a drawing at Christ Church is supposed to be a 
portrait of Raphael by Baza. 

His most celebrated works We in Siena. In S. Domenico, in the 
chapel of St Catherine of Siena, are two frescoes painted in 1526, 
showing Catherine in.ecstaay, and fainting as she is about to receive 
the Eucharist from an angel—a beautifm and pathetic treatment. 
In the oratory of S. Bernardino, scenes from the history of the 
Madonnk, painted by Bazzi in conjunction with Pacchia and Beoca- 
iumi (I53l6-rs38)—"Visitation'’ aad the "Assumption"— 
are noticeable. In S. Francesco are the "Deposition bom the 
Gross " (1513) and " Christ Scour^ "; by many critics one or other 
of these paintings is regarded as Bazzi's masteipiece. In the (shoir 
of the cathedral at Pisa is the " Sacrifice of Abraham," and in the 
Ufiflzi Gallery of PlOrenGe a " St Sebastien." 

See for further details, Gimanni Antonio Batti, by Robert H. 
Hobart Cust (1906), which contains a full bibliography. (W. M. R.) 

SODOB AND MAN, the name of the bishopric of the Ghurch 
of England vriiich inclndes the Isk of Man and adjacent kiets. 
In 1154 the diocese of Sodor was formed to include the Heb¬ 
rides tad other islands west of Scotland (Nome Sudr-eyjar, 
Sudreys, or southern isles, in distinction from Nordr-tyjar. the 
northfrm isles of Orkney and Shetland) and the Isk <n kan. 
It was in the archdiooese of Trandhjem in Norway. (The con¬ 
nexion (if tile Isle of Man with Norway is considered s.t. Mad, 
IsiM or.) A Norw^ian diocese of Sodor had been m existence 
previously, but its hwtoiy is obscure,tad the &st union of Mmi 
iwith it in *098 by Ma^Us Barefoot is oSily traditiomd. The 
Norwegtan conneiaon was broken in 1266, Ota in V334 Mias was 
detadttd' froin the Scottish island. 'The catha^ ‘of Sodor 
was on St Patrick’s Isle at'Ait!! ($[.».), tad it ii possible that the 
Raise SbdtHr being lost, its meanly wta a|^lM 'to the isk as 
tile seat of the bSi6p. The termination'" and Mta " seems t» 
have been Oddto in tMi 'I7tit eentmy Ify a draughtsmaa 
ignorant of the iwoper 'applkaticm of the name rif Sodor to the 
msfaopric of |fan/’ By tme lalter part of the ifith centofy'the 
terms Sodor aitd Man had become mterdiahgeabk, the bkhoprk 
beingMken of BS'that Of Sodor or Man.' ‘TiM 16^ the bistaps 
ifiviimofy Sigiled thefftisdves Sodorensit} «itet that date ait& 
ifiB4, sometimes Sadsrmsts and sometimes “ Sodor and 
Man,’*' and aftta tali oiwaya ^SOdor and Mon,” 'Ihe see, 
sshik foy tome burposto is the niribdiobese of York, has itt own 
coiivtoatita. the bitoop rite in fta'House of L«fl|(;'hnt has 
no'Vttie;' ■ ' ' .n- ■- . 

Sto A.'W. Moore, mtHfryot mm of Jtfk) (Ltadtaj tooo). 

MHiiFt a town of Geritany, in tiie tYtiihtt ptovi^ 
WesIpMiua, situated in a fertile plain ( 5 tator'FMrto), 33 to. E. 
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of Dartnnmd^ on the main 'nulway Cologne-Elberfeld-BerJin. 
Pop. (1905), 17,394. Its early importance is attested by ite BQven 
fine chur^M (sue Protestant), of which the mMt asking are 
St Peter’s, the Wiesenkirche, a gem of Gothic anchitecture, 
Haria zur jHohe—St MaryK>n-the-hejght—^With beautiful mural 
frescoes, founded in 1314 aad restored in 1850-1858, and the 
Roman 'Catholic cathedc^, founded in the 10th century by 
Bruno, brother of Otto the Great (the present building was 
erected in the izth century). This last, with its very original 
facade, is one of the noblest ecclesiastical monuments of Gemmy. 
Remains of the broad wall, now partly enclosing gardens and 
fields, and one of the gates remain; but the thirty-six strong 
towers which once defended the town have disappeared and the 
moats have been converted into promenades. The town hall 
(1701) contains valuable archives, and among the numerous 
educational establishments must be m«itioned the gymnasium, 
founded in 15M, through the instrumentality of Melanchthon, 
an evangeUctu teachers’ semitutry, an agricultural school, 
and a blmd asylum. Iron-working, the manufacture of soap, 
hats, sugar, cigars, bricks and tiles, linen-weaving, tanning 
and brewing, togethw with market-gardening and farming 
m the neighbourhood, and trade m cattle and grain are the 
leading industries. 

Mentioned in documents as early as the 9th century, Soest 
was one of the largest and most important Hanseatic towns in 
the middle ages, with a population estimated at from 30,000 
to 60,000. It was one- of the chief emporiums on the early 
trading route between Westphalia and Lower Saxony. Its 
code of municipal laws {S(Mfan; jus susatmse), dating from 
1144 to 1165, was one of the earliest and best, and served as 
a model even to Lflbeck. On the fall of Henry the Lion, 
duke of Saxony, Soest passed with the rest of Angria to 
Cologne. In the itth century the strife between the towns¬ 
men and the archbishops broke out in open war, and in 
1444 the strong fortifications of the .town withstood a long 
siege by an army of 60,000 men. The women of Soest are said 
to have distinguished themselves in this contest {Soester Fehde). 
Papal intervention ended the strife, and Soest was permitted to 
remain under the protection of the dukes of Cleves. The 
prosperity of the town waned in more modem times: in 1763 its 
population was only 3800; in i8t6 it was 6687. 

See Vogeler, Soest, seine AllertUmer uni SehenswUedigkeitm 
(Soest, 18^): Hausbwg, Die eoesta/ FeMe (Trier, t88a); Stauner- 
mana. Die Wanimalereien in ier Kirche Maria eur Hdka in Soest 
(Soest, 1890); Aldenkirchsa, Die tnitlsfdUsrliehe Kunst in Sosst (Bonn, 
1875): iM^otftunA'fogeileSfKunstilenkmilei'des KreisssSoest (Soest, 

SOIAt a long couch with stufied back, arms and seat, to hold 
two or more persons. The word is of Arabic origin, and is an 
adaptation of suffak, couch, from root saffa—to draw up in line< 
According to Richardson, Piet, of Eng. Ifug. quoted by Skeat, 
the Aia^ suffak was particulwly a reclining place of wood or 
stone {daced b^ore the doors oi Oriental houses. In the history 
sA furniture the sofa was a deve^pment of the straight-backed 
settee. It was much therefore a lo^ chair or qoRibiaation 

of (hairs, as a seat or. couch for reclining. The eady r9th- 
oentury type had-a (lack with a single arm at one,end, tj^ other 
being left open. The roost favoured modern form is that known 
asitbe Chesterfield, yntfi dmible arms 8nd,ba(h» heavily padded. 
(See also, SmxE.) 

a Portuguese seaport on the east coast of Afri(», 
at the of a rivor of the some name, in go" 12' S. Fop. 
(1900X looo- The town possesses,scarcely a trace of its 
' fonner importance, aR(i what it had was nearly gU tgken 
away by tiie establishment of Beita(4W.) a iittie.te. the north in 
£890. Sofala -Harbour, onco eapahlaref iholding a hundred lar^ 
vessels, is siltingfilP and is obstruptad by. a bar. :Rajns <qqtt 
of the strong fort ht#;by the,Portiigimse,m the i6th oentuiy. 
I^vious to its conquest by the Portuguese in 1505 Sofala 
was 1^. chief tovm Mahomhsedap state, Arabs 

having ,frtablished. thepijielyes there, in the. century ,or 
earlirt. one time It. fifrmed part of the; sultanate of 


Kilwa (9.0.). Sofala was visited by Portuguese Jour. Peto 
de CovilhSo, in 1489, who was attracted thither by the mpprts of 
gold-mines oi whici Sofala was the port The conquest of tfae 
town followed, the first governors of fiie Portuguese East Afticu 
possessions b«ng entitled Captains-Geperal ,of, Si^aht (See 
PoKxuouBSB East Aikica.). Thomfi lopes, who accompanied 
Vasco du Gama to India in 1502 and left a narrati ve of the voyage 
(first printed in Remusio, Viaggi t nawgatfow), .identifies Sofala 
with Solomon’s Ophir and states that, it was tbe -hepe of the 
Queen of Sheba. Tliis identification of, Sofala with C^hii, to 
which Milton alludes {Par. Lost, xi, 3997401), is .untenable. 

Ihe small island of Chilpane, with a good liarbpur,,4o m. S. 
of Sofala, has been colonized from Sofda (the township being 
named Chingune), as has also the island Santa (orolina, in the 
Bazaruto archipelago. 

See Butt. Gsogr. Soc. Mosambiqus (1882) for an acccraat'ttf^he 
Sofala mines; and, generally, Idrisl, Climate, i 4 6; O. Dappei;, 
Description ie I’Afrique (Amsterdam. 1,686); T. Baines, The Cola 
Regions oi South Airwa (1877); G- McC. Theal’s Records of Soetth 
Eastern Africa (1898-1903); Sir R. Burton's notes to Tiis edition’of 
Camoens. 

SOFFIONI (sometimes q>elt suffiani), a name applied in 
Italy to certain volcanic vents which emit jets of steam, 
generally associated with hydrogfen sulphide arid carbon dioxide, 
sometimes also with a little ammonia and niarsh-gas. The 
soffitxii are usually arrtoged in groups, and are best represented 
in the Maremma of Tuscany, where they contain a small pro¬ 
portion of boric acid, for which thw are utilized industrially. 
For such natural steam-holes, the ftench ge()l(gists often use 
the term soufflards in place of tile Italian soffioni. 

SOFI^ (from Fr. soffiie, Ital. soffitta, a ceiling, formed as 
if from swfictus idt suffixus, Lat iuffigere, to fix underneath), 
a term in architecture given to the underside of any constnic- 
tionaJ feature; as for instance that of an arch or an architrave 
whether supported by piers or column; also to the underside 
of a flight of stair?, an<f in the (daisSic emtablatiire to the 
side of the projecting comice. 

SOFIA (Bulgarian Sredets, the, middle town, a name now 
little used), the capital 6f Bulgaria, situated almost hi the 
centre <)f an upland plain, about 1700 ft. above sea-level, between 
the Western Balkans on the N. and Mt Vitosh on the S. 
Pop. (1907), 82,187. Two small tributaries bf the river Isker, 
the pWlovetz and the Eleshnitza oi* Boyana, flow respedtiydy 
on the east and west sides of the town. Sinro 1880’the rify 
has been almost entirely renovated, m the “ Euyqjiera ” style; 
the narrow tortuous lanes and mean bouses o( the Tonrah 
epoch have almost disappeared, tmd ® heiir town mtii Sttaght 
parallel streets has berii cohtitnicted in (he 
ne oldest building in Sofia , is tiie little Irbupd. (Shajiei fif St 
George in the Jew^ quarter—ongiflilly', it is ,sald. a' Kbman 
temjSej then a chui^^, then a Bujsque, and ho* a 'chuf(a> once 
more. the priheipal inoiwuw the large Buyuk Qj^a, vritb 
nine metai cupolas, has become the Natioiial' Mii^m;. the 
Tcherha Pjarnia or Blath Mosque, latterly us^ ja jSrison, 
has been transfbrm^ into h handsprne chuiraj ime Ban)*,- 
basW. Djamia, with ife oicttreique nnhiarfet, w ^ ui^^ 
Moslem wppwppers. , Qose to me 1 fiSt-n;M(^ in-the efetre 
of the town, are the public bath? with hot (temj^ture 
XXf fX Tr» the catoedral or church of Swti Krai, (the. ^t 
Riri^ ; a modem building, art ;pres«vea % j’ieihftiris .of (he 
S«r^ kirrg Stefan Ufosh li(. , A,large in^,ca(hedrtl ditdiciat^ 
to St Alexander 1 )Iev 8 ki'was iq.c6uree (M rtnstructlcin in, 1907;; 

' ^ m chur^ a St' &ph», 
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isauadleum contains the remains of Brince Alejcander; there are > SOGEMI FIQIWP. <« great inlet of the west coast 
monuments ft) the tsar Alexander II., to Russia, to the medical penetrating the imainland to a distance of 136 in. . the 
ofiicBrs who fell in the war of 1877, and to the patriot Levsky. longest f|ord inJNorway, and the deepest, approa^ipg Jpo, 
A public park has been laid out in the eastern suburbs. The fat&ms m some parts. Sognefest at its ^trance is SO-i.ip*- 
city is well drained and possesses a gwd water simply; it is by water frornij Bergen, in 61° s' N. . direct*^,, 

lighted by electricity and has an electric car system. It oon- from the sea is. easterly. For the .fing. ^ m. the aonwff 
tains breweries, tanneries, sugar, tobacco, cloth and silk fao- flaatking mout>tainSiare unbrokai by any, opnsidersble brandi,i. 
tories, and exports skins, clotii, cocoons, cereals, attar of roses, but from thiapointsevBl^ de«P, narrow inlets,rmpily, P*netrgt- 
dried fruit, to. Sofia forms the centre of a railway system ingthejos^^sbiae and Jotunijeldto the north m^thenort^ 
radiating to Constantinople (300 m.), Belgrade (206 m.) ward cxteanion of the HardangtHjeld to the Soulhi wfilod, in.' 
and central Europe, Varna,Rustchuk and the Danube, and' at their bfada, by enowrcladtnoantains.and i^equcnted by 

T^* . . __ At- _ _• _ ant. _ _t?_!_ .'*1 ..aAt_ _'Sy»_ a ___ urn. — 


Kiustendil near the Macedonien frontier. The climate is traveUeromaocoiintof the raagnificent scenery. . Thej)r>hcmal 
healthy; owing to the devated situation it is somewhat ccdd, araFiam-lands, Sogndals andI^yster fjords to,thenoithM 4 #>'<WS. 
and is liable to sudden diurnal and seasonal changes; tbe tern* fjord to the ^east, Laerdals'and, Auriands. {jords to the south, 
perature in January sometimes falls to 4“ F. below aero and ini From the last branches the Naerb fjord, with a precapitoua 
August rises to 100°. The population, of which more than two- valley of great bcautj' (Naetodalwjat its head, trav^ed by a 
thirds are Bulgarians, and about ono-sixth Spanish Jews, was road, from (^dvangen on the fjord, across the Stalheim Pass, tp;, 
20,501 in i88t, 30428 in 1888,46,593 m i893,and 82,187^1997. Vossevangen. The other principal villages'are Vadheitn on,tbe 
ffxitofy.—The cokmy of Serdica, founded here by the emperor outer fjord, the terminus of the road from Nordf,jord; Balholm . 
Trajan, became a Roman protoncial town of considerable and Fjaerland^cencres for visiting the fine glaciers of Jostedal); 
importance in the 3rd and 4th centuries A.D., and was a favourite Lekanger, Sogiidal, and .LaerdaCoren, whence a road strikM 
residence of Consitantine the Great. Serdica was burnt by the south-east for the Valders and Hallingdal districts. . 


Huns in AJ>. 447; few traces remain of the Roman city, but, SOHAM, a town in the Newmarket parliamentary dvyisiop 
more than one hundred types of its coins attest its importance, of CamWdgeshire, En^and, 5 m. S.E. of Ely by a branii^ 
The town was tidken by the Bulgarians under Kmm in a.d. 809; of the Great Eastern railway. Pop. (1901), 4230. It' lies in 
the name &rdica was converted into Sredetr by the Slavs, the midst of the flat fen country. To the west a rkb.iramt,, 
who. associated it with sreda (middle), and the Slavonic stiU known as Soham Mere, marks ^ place of one of the 
form subsequently became the Byaantine ■’Waditza. Tbe wide and sh^Iow sheets of wat«a'in the district now, dramea,i 
name Sofia, which came into use towards the end of the t4th The church of St Andrew is cruciform and had formerly a cqntrM' 
century is derived from the early medieval church of St Sophia, tower; the existing western,tower is, of fine and ornate Perpendi- 
the massive ruins of which stimd on an eminence to the east cular work. The body irf the clwEch,however,isjaainly freiw- 
of the town. The church, w 4 ii<fli was convwted mto * mosque tional Norman with additiems princ^^y Decorated, including 
the Turks, was partly destroyed by earthquakes kt t8j8 a beautiful east window, much ancient woodwork, and pi^. 
and 1858. The town successfully resisted the attacks of the details of interest. Tlte grammar school dates from i6$7,., The 
emperor Basil II. in 987; between 1018 and n86, under Byzan- road from Soham to Ely was oonsfrvM^ as a cautowgy across 

r_ _.a- *A_3 -- A _4 .UTm 4t%A. fnvici Im* TTaurkMawr La *Vkf*a 4 -sr\n Iwrci- KtcLrm r\T IT.Iv /t ta/wtt 


tine rule, it served as a frontier fortress. During this period 
a number of prisoners of the Petchen^ tribe were settled in 
the neighbourhood, in all jwobabUity the ancestors of the 
tribe which now inhabits the surrounding districts, fri 1383 
Sofia wa.s captured by the Turks; m 1443 it was for a brief tim 
occupied by the Hungarians under John Jfrmyady. Under 
Turkish rule the city was for nearly fom centuries the residence 


the<fens by Hervey k &eton,,fiist.b^op .oi Ely (iro^ir^r). 
The trade of the town isagriculturol, fruitrgrowing anil marked 
gardening'being largely carried ,pn in the viciniQr. 

SDlGlilBS(or Soignks, the Walloon form), a busy and fibugisbr 
ing town of the province of IJainaut, pwjng its prospeeity tp 
thi importwit hhie granite. quarries in ;^e netghlmtrtbopd.:. 
It contmns a fine abb^ church of 4 h» 12th .centuiy, mtd in, the 


of the beylerb^ or governor-general of the whole Balkan cemetery connected with it are .many tombstpnps of ljhe rgth 
Peninsula exoait Bosnia and the Morea. During this period opd Hthceaturies, Jfep.(r904), lo^fio. . 

the population increased and became mainly Turkish; in 1553; The forest d Soignies eifitended in the middle «ges over the 
the town po . s ses sH eleven large and one hundred small mosques., southern part of Brabapt up to the walls of Brussels, am* is 
Inthelatterhalf of thei5thc€ntuiySofia,owmgtoits8itnation immortalized in Bjman’s CA*W» fiffreW, Qriglp^ly it waspart 
at the junction of sever^ trade routes, became an important ofthe.ArdeanefD«st,asid;evrt»*ttliefrii*cofitheFrenchBoyohir 
centre of Ri^san commerce. During the Ti^Rutsian tion 4 was very, . The frrst bjkw tpwmds.its grad^ 

rampai’gn of 1829 it was the headquorters of Must«& Pasha contraction was ,rtrock , wli^-NfHiolpi® Ptdwl,i 32 ;oop,o^! 
of Scodra, and was occupied by the Russians |o|, a to be cut dowa.i# it 'tP ;b«|li^4fi^rip!atedBou^ieim>ti^; 

On the 4th of January 1878 a Russian army again mitproil Sofia for the invas^ df England. King W»B»m h Pf thPtl»Wlhedw> 4 e« 
after the oassaKe of the Balkans Iw Gourko; the bulk of,jtb» continued,'!»■«««: ,thns,addq« 


centre of Ragusan commerce. During the Ti^Rutsian tioa 4 was very, . The frrst Wow tpwapto.ite grad^ 

rampai’gn of 1829 it was the headquorteTs of Must3& Pasha contraction was ,rtrock , wii^-NfHiolpi® PTdwl,i 32 ;oop,o^! 
of Scodra, and was occupied by the Russians |o|, a few-;tos. to be cut,down,i» it ,tP ;b«|ld,^4S^rin!*tedBou^ieim>ti^; 
On the 4th of January 1878 a Russian army again mitprod,Sofia for the invas^ df England. King W»B»m fk Pf thftnWlhedwd^ 
after the passage of the Balkans 1 ^ Gourko; the bulk of,jtb» continued, .process: m .beW flist,.he,£WW .KhgS.addqS 
Turkish pomdation had previously taken flight. Thpagh.Tess; to the.prpS|W!tdy .pf and.frmP,'«,PpP#Ci!#SjriH 

central toan Philippopolis and less renowned in BidCT^ ) the fo*ri* ^. SeduoSft..to 


central than Philippopolis and less renowned ra BqlgariPb 
history than Trnovo, Sofia was selected as the capital tiro 
newly-created Bulgarian state in view of its stratem^ posi^, 
whiw commands the routes to CdnstantinopJe, .i^d^rkde, 
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SOIL 


substance which is stirred or tilled by iniplejnents sttdi aa^lou^s 
and spades. Bdow this is the subsoil. Ihe soil through being 
acted upoB by the air, heat, frost and other agencies usually 
consists oi faisi particles than those comprising the bulk of the 
subsoil. It contains more roots, and ds a rule is darker in 
colour^ than the subsoS on account of the larger proportion 
of deeaying vegetable matter present in it: it is also looser in 
textute tim tlw subsoil. The subsoil not unfrequently contains 
matcTiels which are deleterious to the growth of cropsy and roots 
descoiding into it may libsorb and convey these poisonous 
substances to other parts of the ]}iant or be themselves damaged 
fay contact with them. On this account deeper tillage than 
usu^, which allows -of easier penetrsdon of roots, or the carrying 
out of operations Which bring the subsoil to the surface, nmst 
always be carefully considered. 

At first sig^t few natural materials appear to be of less interest 
than the soil; yet its importance is manifest on the slightest 
reflection. JVom it, directly or indirectly, are obtained all food 
materials needed by man and beast. The inorganic materials 
within it supply some of the chief substances utilized by plants 
for fhcii- development and growth, and from plants animals 
obtain much of t^ir sustenance. 

Origin of the Soil .—It is a matter of common observation 
that stones of monuments, walls or buildings which are exposed 
to the air sooner or later become eaten away or broken up into 
small fragments under the influence of the weather. This 
disintegration is brought about chiefly by changes in tempera¬ 
ture, and by the action of the rain, the oxygen, and the carbon 
dioxide of the air. During the daytime the surface of the stone 
may become very warm, while at night it is sp^ily cooled. 
Su^ alterations in temperature produce strains which frequently 
result in the chipping off of small fragments of the material 
composing the stone. Moreover, the rain penetrates into the 
smaH interstices between its particles and dissolves out some 
of the materials which bmd the whole into a solid stone, the 
surface then becoming a loose powdery mass which falls to the 
ground below or is carried away by the wind. The action of 
frost is also very destructive to nuaiy stones, since the water 
within their cracks and crannies expands on freezing and splits 
off small pieces from their surfaces. In the case of lime¬ 
stones the carbon dioxide of the air in association with rain 
and dew eats into them and leads to their disintegration. The 
oxygen of the air may abo bring about chemical ^nges which 
result in tiie production of soluble substances" removable by 
rain, the insoluble irarts being left in a teosrajed state. 

These “ weathering ” agents hot only act iibon stones of 
buildings, but upon rocks of aS kinds, rMucitig roem sooner or 
later into a more or less fine powder. The woBk has been going 
on for ages, and the fiteiy comminuted partides of rocks form 
the main bulk of the soil wfaidi covers much of the earthb 
surface, the rest of the soil being'composed ebi^ of'the remains 
of roots and other parts of plants. 

If the whole of the sml m the Britirii Islands were swept itito 
the sea end the rocks beneath it laiid bare the surfwie of the 
country would ultimately become coveted again iMth soil ’ 
produ^ froth the rocks by the weathering' processes fust 
dc!8ct%ed. Moreover, where there was no tnuKpM or solution 
of tiie soil thus pn^tiieed it would neccesarily show some simi¬ 
larity in conmositioi^to tiie rock on which it tested. - The soils 
ovonying red sandstme rocks would be reddish and tS a sandy 
nature, mile thOsehverl^g chalK would be Whitish and contain 
conddpnMe amounts of lirne. & marty parts of the country 
soils exhibiting sudr rMhtionsh^, and xnoWn sedmttwy 
soils, afe pre vri enit, the tr aftri tiOft 'frimt the soil t» the rode 
beneath plainly visible ip sections exposed to view in 
railway aittipgSy and etiwr jxcavatioos. The .upper 

layer or scnl piotiltr oonskts of materialwhich has been subjected 


layer or soil pio|iltr oonskts of materialwhich has been subjected 
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to agM of weathering; tiie bulk of it is composed of finely 
comminuted particles of sand, clay and other minerals, among 
which are imbedded la^er or smaller stones of more refractory 
nature. On descending into the substratum the finer materid 
decreases othI more stones are met with; farther down are seen 
larger fragments of unaltered rock closely packed, and this 
brash or rubble grades 'insensibly into the unbroken rock 
below. 

In many districts the soil is irumifestly Unconnected in origin 
with the rock on which it rests, and differs from it in colour, 
composition and other characters. There are transported or 
drift soils, the particles of which have been brought from other 
areas and deposited over the rocks below. Some of the stiff 
boulder clays or “ till ” so prevalent over parts of the north of 
England appear to have been deptosited from ice sheets during 
the glacial period. Perhaps the majority of drift soils, however, 
have been moved to their present ^sition by the action of the 
water of rivers or the sea. 

As fast as the rock of a difi is weathered its fragments are 
washed to the ground by the rain, and carried down the slopes 
by small streams, uitinuitely finding their way into a river along 
which they are carried until the force of the water is insufficient 
to keep them in suspension, when they become deposited in the 
river bed or along its banks. Such river-trantported materia! 
or alltmum is comtqpn in all river valleys. It is often of very 
mixed origin, being derived from the detritus of many kinds 
of rocks, and usudly forms soil of a fertile character. 

Quality of Soil .—The good or bad qualities of a soil have 
reference to the needs of roe crops which are to be grown upon it, 
and it is only after a consideration of the requirements of plants 
that a clear conception can be formed of what characters the 
soil must possess for it to be a suitidile medium on which healthy 
crops can be raised. 

In the first place, soil, to be of any use, must be sufficiently 
loose and porous to allow the roots of plants to grow and extend 
freely. It may be so compact that root development is checked 
or stepped altc^ther, in which case the plant suffers. On the 
other hand, it should not be too open in texture or the roots 
do not get a proper hold of the ground and are easily disturbed 
by wind: moreover, such soils are liable to blow away, leaving 
the underground parts exposed to the air and drought. 

The roote like all otho: ports of plants contain protoplasm 
or living mdteria), vdridi cannot cany on its functions unle.ss 
it is supplied with an sideqnate amount of oxygen: hence the 
necessity for the continuous circulation of fresh air through the 
soil. If the latt« is too compact or has its interstices filled with 
carbon dioxide gas Or with water—as is the case when the ground 
is water-logged—^the roots rapidly die of suffocation just as 
would an animal under the same conditions. There is another 
point which requires attention. Plants need very tonsidemble 
hmounts of water for their-nutrition and growth; the water- 
holding capacity Is therefore important. If the soil bolds too 
nturfi it becOfflftj water-logged and its temperature falls below 
the point for healthy grow%, at any rate of the kinds of plants 
usu^ cultivated on farms and in gardens. If it allows of too 
fide dreinage drought sets in and the plants, not getting 
enough wgter for their needs, become stunted in size. Too 
much WJKter k bad, wid tod littte is equally injurious. 

in addition, the temperature of the largely controls the 
yiAd of crops vthidh can bdtibtamed from the land. Soil Whose 
temperabirO ifeiae^’fcWj WkSttier Vom its northerly aspect or 
from its b^ wat^ dhniiht Or qtikr cause, is unsatisfactory, 
because tne geritifapritka of ieOdd utd tfaie geMentl life processes 
of plants’camtot gq except at ostain temp^a- 

tureS"adUab(ntefrtyziHg«OiOC * 
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circumstMces, or may need to be replenished or increased 
by additions to the soil of manures or fertilizers (see Manurb). 

Chut Constituents of the Soil .—An examination of the soil shows 
it to be composed of a vast number of small particles of sand, clay, 
chalk and humus, in which arc generally imbedded larger or smaller 
stones. It will be useful to consider the nature of mo four chief 
r/rnstitnents just mentioned and their bearing upon the texture, 
wato-holding capacity and other characters which were referred 
to in the previous section. 

Sand consists of grains of quartz or flint, the individual particles 


particles rapidly fall to the bottom and form a layer which resembles 
ordinary sand of the seashore or river banks. Chemically pure sand 
is silicon dioxide (SiO,) or quartz, a clear transparent glass-like 
mineral, but as ordinarily met with, it is more or less iiqpure and 
generally coloured reddim or yellowish by oxide of iron. A soil 
consisting of sand entirely would be very loose, would have little 
capacity to retain water, would be liable to become very hot in the 
daytime and cool at night and would be quite unsuitable for growth 
of plants. 

The term clay is often used by chemists to denote hydrated sQicatc 
of alumina (AL,0,-2Si0j'zH,0), of which kaolin or china clay is a 
fairly pure form. This substance is present in practically all soils 
but in comparatively small amounts. Even m the soils which 
farmers sper^ of as stifi clays it is rarely present to the extent of 
more than t or z %. The word “ clay " used in the agricultural 
sense denotes a sticky intractable material which is found to consist 
of exceedingly fine particles (generally less than ‘005 mm. in dia¬ 
meter) of sand and other minerals denved from the decomposition 
of rocks, with a small amount of silicate of alumina. The peculiar 
charactex which clay pos3es.ses is probably due not to its chemical 
composition but to its physical state. When wet it becomes sticky 
and almost impo.ssible to move or work with farm implements; 
neither air nor water can penetrate freely. In a dry state it becomes 
hard and bakes to a brick. It bolds water well and is consequently 
cold, needing the application of much heat to raise its temp^ture. 
It is obvious, therefore, that soil composed entirely of clay is as 
useless as pure sand so far as the growth of crops upon it is concerned. 

Chalk consists, when quite pure, of calcium carbonate (CaCO,), 
a white solid substance useful in small amounts as a plant food- 
material, though in excess detrimental to growth. Alone, even 
when broken op into small pieces, it is unsuitable for the growth- of 
plants. 

Humus, the remaining constituent of soil, is the term used for the 
decaying vegetable and animal matter in the soiL A good illustra¬ 
tion of it is peat. Its water-holding capacity is groat, but it is 
often acid, and when dry it is light and incapable of supporting the 
roots of plants properly. Few of the commonly cultivated crops 
can live in a soil consisting mainly of humus. 

From the above account it will be understood that not one of 
the four chief soil constituents is in itself of value for the growth of 
crops, yet when they are mixed, as they usually are in the soils 
mot with in nature, one corrects the deficiencies of the other. A 
perfect soil would be such a blend of sand, clay, chalk and humus 
as would contain suflicient clay and humus to prevent drought, 
enough sand to render it pervious to fresh air and prevent water¬ 
logging, chalk enough to correct the tendency to acidify of the hinnoe 
present, and would have within it various substances which would 
serve as food-materials to the crops. 

' Gener^y speaking, soils containing from 30 to 50 % of clay and 
50 to 60 % of sand with an ad^uate amount of vegetable residnes 
prove the most useful for ordinary farm and garden crops; such 


being termed day loams, and those in which the sand predominates 
sandy loams. Stifi days" contain over 50% of day; "light 
sands " have less that 10 %. In the mechanical analysis of the soil, 
after separatiem of the stones and fine mvd by means of sieves, 
the remainder of the finer earth is subjwted to various processes 
of sifting and deposition from water with a view of determining 
the relative proportions of sand, silt and clay present in it. Most 
of the mateiid termed " sand " in such analyses consists of partides 
ranging in diameter from •$ to -05 mm., and tiie " siit" from -05 
to ^3 mm., the "day*’ being composed of pgrtides less than 
■005 mm. in dimneter. ne proportional amount tiwse materials 
in a sandy soil on the Bagshot bede and a stifi Oxford day is givw 
Mow 


The f!6re-^aee within thogoll, i.e. the space between the par- 
tidei composing the soil, vanes with the size of these paitiples mid 
w(th the way they are arranged or packed. It is impoijtaaf, since 
upon it largdy depends the movement of air and water in the land. 
It is generally from 30 to 50 % of the total volume odsupied by the 
soil. 

Where the soil grains are quite free froqt each.otiier ths smaller 
grains tend to fill up the spaces between the large); ones; hence ft 
might be concluded that in d^s tiie amount' of pme-mce would 
be less than in coarser sands. 'This is the cate in ''^^buadnsd " cwvs. 


mignt be concluded that in d^s the amount of pdre-mce would 
be less than in coarser sands. 'This is the ca«e in “ clays, 

but in ordinary day Soils the excessively mihubs pKrtldSS Which 
they la^dy consist bend to form groups of comMtstiya^. large 
composite grains and it is in such natural soils that the fifye-space 
is largest. 

Chemical Composition of the ^tt has been found lip isxpetiment 

that plants need for their nutHti\>e process and their growth, dertaln 
chemical dements, namely, carbon, hydrogen, oxygen, nitrogen, 
sulphur, phosphorus, potassium, magnesium, calcium aiid iron. 
With the cxcfytion of the carbpp and a snuill proportion of.tbb 
oxygen and nitiogen, which may be pmrtially denved from thO air, 
these elements are taken from the soil by crops. The foOowlttg 
table shows the amounts of the chief constituents removed by certain 
crojis in lb par acre :— 


Crop. 

Nitro¬ 

gen. 

Phos¬ 

phoric 

Add. 

Potash. 

Lime. 

Mag- 

netia. 


ft 

ft 

ft 

ft 

ft 

Wheat . . . 

50 

21 

Z 9 

9 

7 

Meadow hay 

40 

12 

51 

3 * 

#4 

Turnips . . , 

110 

33 

449 

74 

0 

Mangels , . 

149 

53 

300 

43 

49 


Hants also remove from the soil silicon, sodium, chlorine, and 
other elements which are, nevertheless, found to be unessential for the 
growth and may therefore be neglected here. 

Leguminous crops take some of the nitrogen which they require 
from the air, but most plants obtain it from the nitrates present 
in the soil. The sulphur exists in the soil chiefly in t^ form of 
sulphates of magnesium, calcium and other metals: the pbosphonu 
mainly as phosphates of caldum, magnesium and iron; the. potash, 
soda and other bases as silicates andtiitratea; caldum and mapie- 
sium carbonates are also common constituents of many soils. 

In the ordinary chemical analyses of.the soil determinatioss 
are made of the nitrogen and various carbonates present as well 
as of the amount of phosphoric add, potash, soda, magnesia and 
other components soluble m strong bydrodflwic acid. 

Below are given examples of the analyses of a poor sandy soil 
and an ordinary loam:— 



Poor sandy Soil 
on Bagshot Beds. 

Loam or 

Lias. 

Nitrogen. 

•19 % 

•17 % 

Phosphoric add . . 

•18 „ 

' 3 * ... 

Potash ...... 

'19 •, 

‘57 )» 

Carbonate of lime . . 

'*3 

i-az „ 



Since the dry weight of the first foot of soil oyer an acre is about 
4,000,000 tb the poor sandy soil contains witluD it 

Nitrogen. 7600 ft 

Phosphoric acid. 7200 „ 

Fbtash .. . . 7600 „ 

Ume ........ 9Z00 „ ' 

From the figures given pretiously of the anfount' df aiirogen, 
potash and phosphoric add removed by a wheat or nuu^ crop it 
would appear that this soil has enough of these Ingpreflientt in it to 
yield many such crops; yet experience has shown t^t these cn^ 
cannot be grown on snen a poor sandy soil iinlese'taanurm'cdntain- 
ing phosphates, potash uid nitrogen are added. 

Many attempts have been made to coirdiate the imnlts of the 
analyses of a soil wifh jts known cropping powet, tbere is yet 
much to be learnt in tegarcl to these matters. A gfyat proportion 
of the food cohstitnents idiicb cah be extraefyd ty strong nydro- 
chiorie add ate not In a conditibn to' be taken 00*^ th^roota of 
plants; they are present, but in a " dormant *' snita, although by 
tillage and weathering proowSes thw may in time become ** avii^' 
able’' tp plants. Analyses' of thui, cbatacter would appear 
in^cate tiw permanent produptive edacity of the soil la'tiMrtiMH' 

its immediate power of mowing a crop, '' .. 

Soils etotalinttg leas ‘zs % of potash are likdy to nhod iMbM 

appUcatipn 'df potash fertilizers th give' good, results, 
coninining .t^much as -4 or *5 % do .pot nsuaBy renemd ih thota 
manures. Where the amonnt of phoiroharie add Is less 
that %phosphatic manisrea are generally fotwd to Mtwnefidalj 
with mors than ■< % present these fertilizers are sot'finiwcidfea 
for feKwt pdihaps In soils Containing a Ugh nritotoiitaBeyiM' 


for' feKept 'pdhapS 


Containing a Ugh pritowfnge ofi^'' 
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compouQdg. Sinvla^ly soils with less tbim -t % of nitr^en are 
likely to be beb^ted by applications of hitrogonons manures. 
Too much stren^ however, cannot be laid upon these figures, since 
the fertility of li soil Is voty greatly influenced by texture and physi¬ 
cal coDstltdtlon, perhaps more so by these factors than by chemical 
compositioil. > 

At present it is not possible to determine with accuracy the 
amount of immediately available plant food-constituents in a soil: 
no doubt the various species of plants differ somewhat in their 
power of absorbing those even from the same soil. The method 
introduced by Dyer of dissolving out the mineral constituents 
of the soil with a l % solution of dtric acid, which represents about 
the average acidity of the roots of most common plants, yields 
better results. In the case of arable soils, where the amount of 
phosphoric acid detenpined this method falls below 'oi %. phos- 
phatic manuring is es^tial for good crops. The writer has found 
that many pasture soils containing less «ian '025 or 'os %, respond 
freely to applications of phosphates; probably in such cases even 
the weak acid is capable of^dissolving out phosphates from the humus 
or other compdunds which yield little or none to the roots of grasses 
and clovers, In soils where the potash available to citric acid is 
less than -oos %, kainit and other potash fertilizers are needed. 

Water in the SotV.—T he Importance of an adequate supply of water 
to growing crops cannot wdl be over-estimated. During the life 
of a plant there Is a continuous stream of water passing through 
it which enters by the root-hairs in the soil and after passing along 
the stem is given oS from the stomata of the leaves into the open 
air above ground. It has been estimated than an acre of cabbage 
will absorb from the land and transpire from its leaves more than 
ten tons of water per day when the weather is fine. 

In addition to its usefulness in maintaining a turgid state of the 
young cells without which growth cannot proceed, water is itself a 
plant food-material and as absorbed from the soil contains dissolved 
in it an the mineral food constituents needed by plants for healthy 
nutrition. Without a sufficient supply plants remain .stunted and 
the orop yield is seriously reduced, as we sec in dry seasons when 
the rainfall is much below the average. If onu condition is more 
necessary than another for good crops it is a suitable supply oi water, 
for no amount of manuring or other treatment of the soil will make 
up for a deficient rainf^. The amount needed for the most 
satisfactory nutrition varies with difierent plants. In the case of 
fair average farm crops it has been shown that for the production 
of one ton of dry matter contained in them from 300 to 500 tons 
of water has boon absorbed and utilized by the plants. This may 
be more than the rainfall, in which case irrigation or special control 
of the water supply may be necessary. 

The water-holding capacity of a soil d^nds upon the amount 
of free space between the particles of which it is composed into wliich 
water can enter. In most cases this amounts to from 30 to 50 % 
of the volume of the soil. 

When the pore-space of the soil is filled with water it becomes 
water-logged and few plants can efiect absorption by their roots 
under such conditions. The root-hairs die from want of air, and tlio 
whole plant soon suffers. lifelds of wheat and other cereals rarely 
recover after a week's submergence, but orchards and many trees 
when at rest in winter withstand a flooded or water-logged condition 
of the soil for two or three weeks without damage. The most 
satisfactory growth is maintained when the amount of water present 
is not more than 40 to 60 % of what would saturate it. Under 
such conditions each particle of soil is surrounded by a thin film 
of water and in the pore-space air can freely circulate. It is from 
such films that the rcct-liairs absorb all that plants ri^uire for their 
growth. The movement of water into the root-hairs is brought 
about by the osmotic action of certain salts in their cell-sap. Crops 
are, however, unable to absorb all the water present in the soil, 
for when the films become very thin they are hold more firmly or 
cling with more force to the ^il particles and resist the osmotic 
action of tlm root-liairs. Plants have bwn found to wither and die 
in sandy so^ containing % of water, and in clay soils in Which 
there was still present 8 % of water. 

When a long glass tuM open at both ends is filled with soil and 
one end is dippM in a sbajlow basin of water, the water is found 
to move upwarefo through the soil column |ust as oil will rise in an 
ordinary lamp .wicl(. ' By this capillary action water may be trans- 
feated to the wpet layers of the soil from a depth of several feet ^ 
Mirths surf^. In this manner plants whose roots descend 
bnr h Utite wax to toe ground are enabled to draw on deep supplies. 
Not ote dpes water move imwards, but it is transferred by canff- ^ 
larity la all.directions thrb^ the soil. The amount and speea hf ’ 
movement of water by this mgsiins, and the distance to which it 
may bd pacrtod, depend latgely npon toe finenew of the pkrticlcs' 
composing filb soil and the s^ceg wlt between each. The gse^t 
of yrater is mogt inpid through coaiw sandC, but the height to which 
ii Win riw ,is conp^iaratiyely small. Ip wye whose pafticles are 
exceeding, ntiniite MW i^nter travels veiW,elowly btit may ultimatmy 
rqa^ a neuht of niany leet above the IgyN Qi the “ water-table” 
btjfow. While tiiia ca^tilaiy movemont of wato. is of great imppr- 
tahoe 4 n wpplytog tlfe neodp of plants it hag its aisadyantaees, sinhe 
Water niay M. transfened to the surface of the soil, where It eyajxi-. 


rates into the air and is lost to the land or the crop growing upon it 
The loss in this manner was found to be in one instance over a pound 
of water per day per square foot of surface, the “ water-table" 
being about 4 or 5 ft. below. 

One of the moat effective means oi conserving soil moisture is by 
" mulching," t,s. by covering the surface of the soil with some 
loosely compacted material such as straw, leai-roiuse or stable- 
manura The i^ce between the parts of such substances is too 
large to admit of capillary action; hence the water conveyed to the 
surface of the soil is prevented from passing upwards any further 
except by slow evaporation through the mulching layer. A loose 
layer of earth spread over the surface of the soil acts in the same way, 
and a similarly effective mulch may be prepared by hoeing tlm soil, 
or stirring it to a depth of one or two inches with harrows or other 
implements. The hoe and harrow are therefore excellent tools 
for use in dry weather. Roiling the land is beneficial to young crops 
in dry weather, since it promotes capillary action by reduci^ the 
soil spaces. It should, however, be followed by a light hoeing or 
harrowing. 

In the semi-arid regions of the Unitod States, Argentina and 
other countries where the average annual rainfall lies between 10 
to zo in., irrigation is necessary to obtain full crops every year. 
Good crops, however, can often be grown in such areas without 
irrigation if attention is paid to the proper circulation of water in 
the soil and means for retaining it or preventing excessive Iczis by 
evaporation. Oi course care must be exercised in the selection of 
plants—such as sorghum, maize, wheat, and alfalfa or lucerne— 
which are adapted to dry conditions and a warm climate. 

So far as the water-supply is concerned—and this is what ulti¬ 
mately determines the yielcl of crops—the rain which falls npon 
the soil should be made to enter it and percolate rapidly through 
its interstices. A porous bed in the upper layers is essentii, 
and this should consist of fine particles which lie close to each other 
without any tendency to stick together and " puddle " alter heavy 
showers. Every effort should be made to prepare a good mealy 
tilth by suitable ploughing, harrowing and consolidation. 

In the operation of ploughing the furrow slice is separated from 
the soil below, and although in humid soils this layer may bo left 
to settle by degrees, in semi-arid regions this loosened layer becomes 
dry if left alone even for a lew hours and valuable water evaporates 
into the air. To prevent this various implements, such as disk 
harrows and specially constructed rollers, may be used to consolidate 
the upper stirred portion of the soil and place it in close capiUaxy 
relationship with the lower unmoved layer. If the soil is allowed 
to become dry and pulverized, rain is likely to run off or ' puddle " 
the surface without penetrating it more than a very short distance. 
Constant hoeing or harrowing to maintain a natural soil mulch 
layer of 2 or 3 in. deep greatly conserves the soil water below. In 
certain districts where the rainfall is low a crop can only be obtained 
once every alternate year, the intervening season being devoted to 
tillage with a view of getting the rain into the soil and retaining it 
there for the crem in the following year. 

Bacteria in the Soil .—Recent science has made much progress 
in the investigation of the micro-organisms oi the soil. Whereas 
the soil used to be looked upon solely as a dead, inert material con¬ 
taining certain chemical substances which serve as food constituents 
of the crops grown upon it, it is now known to be a place of habitation 
for myriads oi minute living organisms upon whose activity much 
of its fertility depends. Tlmy are responsible for many important 
chemical processes which make the soil constituents more available 
and better adapted to the nutrition of crops. One cubic centimetre 
of soil taken within a foot or so from the surface contains from ijt 
to 2 millions of bacteria of many different kinds, as well as large 
numbers of fungi In the lower dep.ths of the soil the numbers 
decrease, few being met with at a depth of s or 6 ft 

The efficiency of many substances, such as farm-yard manure, 
guanos, bone meal and all other organic materials, which are spread 
over or dug or ploughed into the land for the b^efit of farm and 
garden cn^ is bound up with the action of these minute living 
beln^. Without theii aid most manures would be useless for 
plant growth. Farm-yard manure, guanos and other fertilizers 
undergo decomposition in the soil and beewne broken down into 
compounds of gunple chemical composition better suited for absorp¬ 
tion by the toots of crops, the changes involved being directly due 
to the activity of bacteria and fungi. Much of the work carried on 
by these organisms is not clearly , understood; there are, however, 
certain processes which have bem extensively investigated and to 
these it & necessary to refer. 

It has been fonnd by' experiment that the nitrogen needed by 
practically all form crops except leguminous ones is best supplied 
in the form of a nitrate; the nqiid effect of nitrate of soda when used 
as a top Messing to wheat or ptber plants is well known to farmers. 
It has tofig been known ttet when organic materials such as the 
dung and urine of aaimais, or even thelmdies of animals and plants, 
are applied to the soil,, tiie nitrogen within tham beconres oipdfoed, 
and ultimately oppeataln the form of nitrate of. lime, potash or sonre 
other base. , The nitrqgen in decaying roots, iff the dead stems 
and leaves'of plants, and in humus generally is sooner or later 
changed into a nitrate, ^ change bring effected by .baeforia. That 
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the actipn of living orgaaiisms is the pause of the luodnction of 
nitrates is supported by the fett that the change does not occur 
when the soil is hoatefl nor when it is treated with disinfectants 
which destroy or check the growth and life of bacteria. The process 
resultuu in the formation of nitrates in the soil is spoken of as 
nitvijicalion. 

The steps Ih the breaking down of the highly complex nitrogenous 
proteid compounds contained in the humus of the soil, or applied 
to the latter by the farmer in the form of dung and organic refuse 
generally, are many and varied; most frequently the insoluble 
proteids are changed by various kinds of putrefactive bacteria into 
.soluble proteids (peptones, &c.)^ these into simpler amido-bodics, 
and these again sooner or later mto compounds of ammonia. The 
urea in urine is also ramdly converted by the nro-bacteria into 
ammonium carbonate, ^e compounds of ammonia thus formed 
from the complex substances by many varied kinds of micro-organ¬ 
isms are uitunatcly oxidized into nitrates. The change takes 
place in two stages and is effected by two special groups of nitrifying 
bacteria, which are present in all soils. In the first stege the 
ammonium compounds are oxidized to nitrites by the agency of 
very minute motile bacteria belonging to the genus Nitrosomonas. 
The further oxidation of the nitrite to a nitrate is effected by 
bacteria belongii^ to the genus Nitrobacier. 

Several con&tions must be fulfilled before nitrification can occur. 
In the first place an adequate temperature is essential; at 5° or 6° C. 
(41“’-4j" F.) the process is stopped, so that it does not go on in 
winter. In summer, when the temperature is about 24“ C. (75“ F.), 
nitrification proceeds at a rapid rate. The organisms do not carry 
on their work in soils deficient in air; hence the process is checked 
in water-logged soils. The presence of a base such as lime or mag¬ 
nesia (or their carbonates) is also essential, as well as an adequate 
degree of moisture: in dry soils nitrification ceases. 

It is tile business of the fanner and gardener to promote the 
aefivity of these organisms by good tillage, careful drainage and 
occasional application of lime to soils wmch are deficient m this 
substance. It is only when these conditions are attended to that 
decay and nitrification of dung, guano, fish-meal, sulphate of am¬ 
monia and other manures take place, and the constituents which 
they contain become available to the crops for whose benefit they 
have been applied to the land. 

Nitrates are very soluble in water and are therefore liable to be 
washed out of the soil by heavy rain. They are, however, very 
readily absorbed by growing plants, so that in summer, when nitrifica¬ 
tion is most active, the nitrates produced are usually made use of by 
crops before loss by drainage takes place. In winter, hbwever, and 
in tallows loss takes place in the subsoil water. 

There is also another possible source of loss of nitrates through 
the activity of denitrifying bacteria. Those organisms reduce 
nitrates to nitrites and finally to ammonia and gaseous free nitrogen 
which escapes into the atmosphere. Many bacteria are known 
which are capable of denitrification, some of them being abundant 
in fresh dung and upon old straw. They can, however, only carry 
on their work extensively under anaerobic conditions, as in water¬ 
logged soils or in those wluch are badly tilled, so that there is but 
litUc loss of nitrates through their agency. 

An important group of soli organisms are now known whidi have 
the power of using the free nitrogen of ,the atmosphere for the forma¬ 
tion of the complex nitrogenous compounds of which their bodies 
are lugely composed. By their continued action the soil becomes 
enrich^ with nitrogenous material which eventually through the 
nitrification process becomes available to ordinary green crops. 
This power of " fixing nitrogen," as it Is termed,, is apparently not 
possessed by higher green plants. The bactwinm, Clostridium 
pasteurianum, common in most Soils, is able to utilize free nitrogen 
under anaerobic conditions, and ah orgauisiil known as AtotobacSet 
chtoococcim and some others clogely alhed to it, have similar powers 
whiiA &ey can exercise under aerobic conditions. For the cariying 
on df their functions thgy all need to be supplied With carbohydrates 
or other carbon compounds which they obtain ordinarily from 
humus and plant residues in the soil, or'pc^bly in some instadees 
from carbohydrates manufac,fared by iBJinute green algae with 
which they uve in close union. Cqrtaip bacteria pf the nitrogen- 
fixing class enter into association with the foots of grepa pbmts, 
the best-known examples beihg those which are met with in ihe 
nodules upon the roohi of clover, peas, beans, sainfoin and other 
plania belonging to the leguminous order. 

That ihe ferfflify of land used for the growth df tfheiat is improved 
by growing lipon'it a crop of beans or clover has been loifg rCcoghized 
by farmers. The knowledge of the cause, however, is due to modem 
investigations. When wheat, barley,, turnips and similar plknti 
are grown, the soil upon which they are cultivated becomaii depleted 
of its nitiigen; yet after a crop of clover or other Iqfuniinous plahts 
the sou is found tp be richer in nitrogen than ft was before the Crop 
was grown. This is due to the nitrogenous topt tesldiieS left in the 
land. Upon the roots of legutoinous plants charactedstic sWoDen 
nodules or tubereles are present. These ate found to contain large 
numbers of a bacterium termed Bacillus radicicola or Pseudomouas ' 
ridUiMa. The bacteria, which arc present in almoSt all soils, enter 
the OMt-halTB of their host plants and idtimately sthnislate the 
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prodoBtion of an excrescent nodule, in which they'Hvo. For a time 
after entry they multiply,' obtaining the nitrogen necesawy for 
their nutrition and growth fipm the free nitrogen of the air, the 
carbohydrate required being supplied by the pea or clotmr plant 
in whose tissues thw make a home. The nndw^ teoresham siio, 
and analysis shows mat they are exceedingly rich in Up to 

the time of flowering of the host pUtot. During this period the 
bactefia multiply and most of them assume a peculiar thickentd 
or branched form, in which state they are i^kCn of as b^terolds. 
Later the nitrogen-content of the nodule decreases, most of the 
organisms, whicharo largely composed of proteid nlataial, becoming 
digested and transformed into soluble nltrogenott.s compounds 
wbich arc conducted to the developing roots and seeds. After the 
decay of the roots some of the unchanged bacteria are left in the 
soil, whme they remain ready to infect a new leguminous crop. 

The nitrogen-fixing nodule bacteria can be cultivatsn On artificial 
media, and many attempts have been made to utiilze them for 

g ractlcal purposes. Pure cultures may be made and sifter dilution 
i water or other liquid can be mixed with soil to be Uftiitaately 
spead over the land which is to be infected. The method of' Using 
them most frequently adopted consists in applying them to the 
seeds of leguminous plants before sowing, the seed being dipped for 
a time in aliquid containing the bacteria. In tnis manner organisms 
obtained from red clOver can be grown and applied to the seed of 
red clover; and similar inoculation can bearrang™ for'Other species, 
so that an application df the bacteria most suiM to the paracular 
crop to be Cultivated can be assured. In many eases it has been 
found that inoculation, whether of the soil or of the seW, has not 
njade any appreciable difference to the growth of the Crop, a result 
no donbt due to the fact that the soil had already Contained within 
it an abundant supply of suitable organisms. But in other mStanecs 
peatly increased yields have been obtained where inoCulatfon has 
been practised, more or less pure cultures of the nltregen-fixing 
bacteria belonging to the Asotobacler group have been tried and 
recommended for application to poor land in order to provide a cheap 
supply of nitrogen. The application of pure Cultures M bsotoria 
for unproiring the fertilily of the land is still in an expetimeiftal 
stoe. There is little donbt, however, that in the near future msana 
will be devised to obtain the most efficient 'work from these mlnute 
organisms, either by special artificial cultivation and siibseqnent 
application to the soil, or by improved methods of eUcouraglnB Bteir 
healthy growth and activity in the land where they already eiost. 

Improvement of Soils .—^The fertility of a soil is dependent 
upon a number of factors, some of which, such as the addition 
of fertilizers or manures, increase the stock of availaMe fobd 
materials in the soil (see Manure), while others, su^ as 
application of clay or humus, chiefly influence the fertility, of 
the land by improving its physical texture. 

The chief processes for the improvement of sojla which may 
be discussed here are: liming, claying and marliiig, warping, 
paring and burning, and green manuring. Most of these nmre 
or less directly improve the land by adding to it certain plant 
food coastituents which are lacking, but the effect of ench 
process is in reality very cornplex. In the majori^ of cases 
the good results obtained are more particularly due to the 
setting free Of “ dormmit ” or “ latent ” food constituents and to 
the amdioration of the texture of ihe soil, so that its aeration 
drainage, temperature and water holding capacity are disifed 
for the better. 

The material which chemists call calcitnn carbonate is met with 
in a comparatively pure state in chalk. It Is present in vhrialble 
amounts m limestones oi all kinda, although its white- . 

ness may there be masked by the presence oi iron oxide ' 
and other coloured :8ubstanco8. Carbonate of lime 'is also a eoinsti- 
tuent to a greater or lesser extent in almost an soils. In 'cdtain 
sandy soils and in a few stiff fclays it may amount tO' less than i %, 
while in others in limestone and 'chalk districts there may W50 to 
80 % present. Pure carbonate of lime whdi hmted loses 44 % of 
Its weight, the drerease being due to the loss of carbon dioxide gas. 
The resulting 'white product is termed Calehiitt'Oitide lime, buiut 
lime, 'qUlcUime, cob ulne. Or caustic Kme: This bubstanee absorbs 
imd combines With water very greedily, at tim same time becoming 
very hbt, and faWng into a fine dry powder,'caleiUtt' hydroxide'or 
tiaked time. Whitii When left in the open tiowly combines uitth 
'thb carbon dkndde of the idr ahd becomes calcittin caibonsiie, from 
which we began. , , ■ 

'When recommendstions are made about Umlng land it it naoeiisary 
to fodicate 'more preeUa^ than is nsitaly done which of the three 
classes pf material'named above-^halk. qniciclimeor slalM'lime— 
fo intenued'. 'Generally Spesktog'the oxide or quicldlme'liaa'a more 


„ -.-„ —j the soil than slaked’ time, and 

this again greater than the carbonate or chalk, ' 

Lime in whatever form M'ltf applied has a many^ed irtfiuence 
in the fortuity df the land. "If tends to impreve'tibotiltii aM’tiie 
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capillarity of 'the Boil by binding sands together somewh^iand by 
opening up cla^. U applied in too great an amount to light soils 
and peat land it may do much damage by rendering them too loose 
and yfen. The addition of small quantities of lime, especially 
in aeijB|i^l»rm. to stid greasy clays makes them much more porous 
and jioMM A lump of clay, which if dried would become hard 
and intracmblo, crumbles into pieces when dried after adding to it 
1 % of lime. The lime causes the minute separate particles of clay to 
flocculate or group themselves together into larger compound ^ains 
between which an and water can percolate more freely. It is this 
power of creating a more crumbly tilth on stiff cla3rs that makes lime 
■0 valuable to the farmer. Lime also assists in the decomposition 
of the org:anic matter or humus in the soil and promotes nitrification; 

, hence it is of great value after green manuring or where the lanil 
contains much humus from the addition of bulky manures such as 
farm-yard dung. This tendency to destroy organic matter makes 
the repeated application of lime a pernicious practice, especially 
on land which contains little humus to begin with. The more or 
loss dormant nitrogen and other constituents of the humus are made 
immediately avaUablo to the succeeding crop, but the capital of 
the soil is rapidly reduced, and unless the loss is r^laccd by the 
additioa of more manures the land may become sterile. Although 
good crops may follow the application of lime, the latter Is not a 
direct fertilizer or manure and is no substitute for such. Its best 
UN ie obtained on kuid in good condition, but not where the soil is 
poor. When used on light dry land it tends to make the land drier, 
since it destroys the humus which so largely assists in keeping water 
in the soil. Lime is a base and neutralizes the acid materi^ present 
in badly drained meadows and bogipr pastures. Weeds, therefore, 
which need sour conditions for development are checked by liming 
and the bettor grasses and ctovers are encouraged. It mso sets 
iiee petarii and possibly other useful plant food-constituents of the 
soil. I^iim tends to produce earlier crops and destroys the 
funmis which causes hnger-and-toe or club-root among turnips and 
caboages. 

Load which contains less than about ^ % of lime usually needs 
the addition of this material. The particalar form in which lime 
.ohould be applied for the best results depends upon the nature 
pf the soil. In practice the proximity to chalk pits or lime Idlns, 
the cost of the lime and car^e, will determine which is most 
economicaL Generally speaking light poor lands deficient in 
organic matter will need the less caustic form or chalk, while quick¬ 
lime wiU bo most satisfactory on the stifil clays and richer soils. 
On the stiff soils overlying the chalk it was formerly the custom to 
dig pits through the soil to the rock below. Shafts 20 or 30 ft. deep 
were then sunk, and the chalk taken from horizontal tunnels was 
brought to the surface and spread on the land at the rate of about 
60 loads per acre. Chalk should be applied in autumn, so that it 
may be split by the action of frost during the winter. Quicklbne 
is host applied, perhaps, in spring at the rate of one ton per acre every 
six or ^ht years, or in larger doses—4 to 8 tons—every 15 to zo 
years. SmaU dressings applied at short intervals give the most 
satisfactory results. The quicklime should be placed in small 
heaps and covered with soil if passible until it is slacked and the 
Inn^ have fallen into powder, after which it may be spread and 
harrowed in. Experiments have shown that excellent effects can be 
obtained by appljnng 5 or 6 cwt. of ground quicklime. 

Gas-limc is a product obtained from gasworks where quicklime 
is used to purify the gas from sulphur compounds and other objec¬ 
tionable matemls. It contains a certain amount of unaltered 
caustic lime and slacked lime, along with sulphates and sulphides 
of lime, some of which have nn evil odour. As some of these sulphur 
compounds have a poisonous effect on plants. gas-Umc cannot be 
applied to land directly without great risk or rendering it incapable 
of growing crops of any sort—even weeds—for some time. It 
should thwefoie be kept a year or more in heaps in some waste 
.corner and turned over once or twice so that the air can gain access 
to it and oxMixe the poisonous ingredients in it. 

Many soQa of a light sandy or gravelly or peaty nature and liable 
to drought and looseness of texture can be improved by the addition 
^ of Isige amounts of clay of an ordinary character. 
iariSrIr*"* b® improved by appl^mg to them 

mmat. ^ substance consisting of a mixture of day with 

variable proportions-of lime. Some of the chalk marls, which are 
maally ot a yellowish or dirty grey colour, contain clay and 50 to 80% 
aNarbonate of lime with a certain proportion of phosphate of lime. 
Sadi'a material would not only have an influence on the texture 
of thalaad but the lime would reduce the sourness of the land and 
the poosphate of lime supply, one of the most valuable of plant food- 
Gonstitueots. The bene&ud effects of marls may also partially 
due to the presence in them of available potash. 

Typical day-marls are tenacious, soapy days of yellowishried or 
browmsh cdourand generally contain leas than 50 % of lime. When 
dry they crumbfo into small pieces which can be readily mixed witb 
the soil t^.-i])lm{^ing. Many other kinds of marls are described: 
some ar«.M«a.;S|Muly nature, others stony or full of the remains of 
small sbdb. The amount and nature of tne clay or marl to be added 
to thnpoflngK'depend largely upon the original pomposition of the 
latter, ffhe lifter sands am gravd requiring .mare day than thcpse | 


of firmer texture. Even stiff soils defident in lime are greatly 
improved in fertility by the addition of marls. In some cases as 
little as 40 loads per acre have been used with benefit, in others iSo 
loads have not been too much. The material is dug from neighbour¬ 
ing pits or sometimes from the fields which are to be improved, and 
applied in autumn and winter. When dry and in a crumbly state 
it IS harrowed and spread and finally ploughed in and mixed witb 
thesoU. 

On some of the strongest land it was formerly the practice'to add 
to and plough into it burnt day, with the object of making the land 
work more easily. The burnt day moreover carried 
with it potash and other materials in a state readily 
available to the crops. The day is dug from the land Btmlag- 
or from ditches or pits and plac^ in heaps of 60 to 100 loads each, 
with faggot wood, refuse coals or other fud. Great care is necessary 
to prevent the heaps from becoming too hot, in which case the day 
becomes baked into hard lumps of brick-like material which cannot 
be broken up. With careful management, however, the day dries 
and bakes, txKtoming slowly converted into lumj» wli^ readily 
crumble into a fine powder, in which state It is spread over and 
worked into the land at the rate of 40 loads per acre. 

The paring and burning; of land, although formerly practised 
as an ordinary means of improving the texture and fertility of 
arable fields, can now only be looked upon as a practice _ , 
to be adopted for the purpose of bringing rapidly into ^2?"® 
cultivation very foul leys or land covered with a coarse 
turi. The practice is confined to poorer types of land, such as 
heaths covered with furze and bracken or fens and clay areas 
smothered with rank grasses and sedges. To reduce such land to 
a fit state for the growth of arable crops is very difficult and slow 
without resort to paring and burning. The operation consists of 
paring off the tough.«ward to a depth of i to 2 in. just sufficient to 
effectually damage the roots of the plants forming the sward and 
then, after drying the sods and burning them, spreading the charred 
material and ashes over the land. The turf is taken on either with 
the breast plough—a paring tool pushed forward from the breast 
or thighs ity the workman—or with specially constructed paring 
plouglm or shims. The depth of the sod removed should not M too 
thick or burning is difficult and too much humus is destroyed 
imnocossarily, nor should it be too thin or the roots of the herbage 
are not effectually destroyed. 

The operation is beat carried out in ^ring and summer. After 
being pared off the turf is allowed to dry for a fortnight or so and is 
then placed in small heaps a yard or two wide at the baw, a little 
straw or wood being put in the middle of each heap, which is then 
lighted. As burning proceeds more turf is added to the outsida 
of the heaps in such a manner as to allow little access of air. Every 
care should be taken to burn and char the sod thoroughly without 
permitting the heap to blaze. The ashes should be spread as soon 
as possible and covered by a shallow ploughing. The land is then 
usually sown with some rapidly growing green crop, such as rape, 
or with turnips. 

Paring anti burning improves the texture of clay lands, particularly 
if draining is carried out at the same time. It tends to destroy 
insects and weeds, and gets rid of aridito of the soiL No operation 
brings old turf into cultivation so rapidly. Moreover, the beneficial 
effects are seen in the first crop slid last for many years. Many of 
the mineral plant food-constituents locked up in tlie coarw herbage 
and in the wper layers of the, soil are made immediately available 
to crops. The chim disadvantage is the loss of rfitrogen which it 
entails, this element being given off into the afr fi) a bee gaseous 
state. It is best adapted for application to clays and fen lands 
and should not be practised on shiufow light sands or gtavelly soils, 
since the humus so necessary for the fertility of such areas is reduced 
too much and the si^ rendered tod ^rous and Eable to suffer from 
drought 

Many thousands of acres of fow-lying peaty Snd sandy land adjoin¬ 
ing the tidal rivets which ffi>w into the Humber i^ye been improved 
by a process termed " sratping," The warp cpiuiytB „ 
of fine muddy sediment whiw ;is suspended in the,"tidal- 
river water and appears to be dsriiw from mutmal scoured from 
the bed of tlie Humber by the .action Of the tide and 4 certain amount 
of sediment brought down by. thSi ^butaty streams which join 
the Humber some distance ffom M nioufih. The field or area to 
be warped must lie below the level of the wbftt in the river at high 
tide. It is first surrounded by an embanlcment, afro: Whfdi the 
water from the river is allowed to Sow throus^ a pri^patly.ijplistntdted 
sluice in its bank, along a drain or ditch to the land wfafeh is prepared 
for warping. I^y a system of carefully laid clmnaeh the water 
flows gently over the land, and deposits its warp with an even levri 
surface. At tite' ebb of the tide toe more or less clear wader flows 
back again from the land into the main river with sufficient force 
to clean out any deposit whfoh may have accumulated to toe drain 
leading to the waipkl area, thus allowii^ free access of more watp- 
laden water at toe next tide. In this manner poor peaty and sands 
may be covered with a large layer of rock soil aqialfle o! growing 
excellent crops. . 

The amount of deposit laid over the land reaches a thickness of 
two or thTM fMt to one season of watpng, which is usually practised 
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between Maxell and October, advantage being taken oi the spring 
tides dating these months. The new warp is allowed to'Iie fMlow 
during the winter after being laid Out in fonr-yaid " hmds " and 
becomes drf enough to be sown with oats and gram and dover seeds 
in the folkranng ipting. The ciovegr'<graa8 ley is then grazed tor a year 
or two with sho^, after which, wheat and potatoes are toe chief 
crop.s grown on the land. 

Green manures are crops which are grown specially for the purpose 
of ploughing into toe land in a green or actively growing state. The 
Orsea "°P growth obtains a considerable amount of 

MaaaHmt i'orQ hhe carbon dioxide of toe air, and builds it up 

into compounds which when ploughed into the land 
become humns. The carbon compounds of the latter are of no direct 
nutritive value to the succeeding crop, but toe decaying vegetable 
tissues very greatly assist in retaining moisture in light sandy soils, 
and in clay soils also have a beneficial eSect in rendering them more 
open and allowing of better drainage of superfluous water and 
good circulation of fresh air within them. The ploughing<in of green 
crops is in many respects like the addition of farm-yard manure. 
Their growth makes no new addition of mineral food-constituents 
to toe land, but they bring useful substances from the subsoil 
nearer to toe surface, and after toe decay of toe buried vegetation 
these become available to succeeding crops of wheat or other plants. 
Moreover, where deep-rooting plants are grown the subsoil is aerated 
and rendered more open and suitable for the development of future 
cr<^. 

The plants most frequently used are white mustard, rape, buck¬ 
wheat, spuny, rye, and several kinds of leguminous plants, especially 
vetches, lupins and serradclla. By far toe most satisfactory crops 
as green manures are toose of the leguminous class, since they add 
to too land considerable amounts of tlie valuable fertilizing con¬ 
stituent, nitrogen, wliicb is obtained from the atmosphere. By 
nitrification this substance rapidly becomes available to succeeding 
crops. On the light, poor sands of Saxony Herr Schultz, of Lupitz, 
made use of serradella, yellow lupins and vetches as green manures 
for enriching toe land in humus and nitrogen, and found toe addition 
of potash s^ts and phosphates very profitable for too subsequent 
growth of potatoes and wheat. He estimated that by using 
leguminous crops in this manner for the purpose of obtaining cheap 
nitrogen he reduced the coat of production of whoat more than 50%. 

The growing crops should be ploughed in before flowering occurs; 
they should not be buried deeply, since decay and nitrification take 
place most rapidly and satisfactorily when there is free access of 
air to toe decaying material. When the crop is luxuriant it is 
necessary to put a roUor over it first, to facilitato proper burial by 
toe plough. The best time for the operation appears to be late 
summer and autumn. (J. Pd.) 

Soil and Disease. —^The influence of different kinds of soil as 
a factor in the production of disease requires to be considered, 
in regard nqt only to the nature and number of the micro¬ 
organisms they contain, but also to the amount of moisture 
and air m..them and thw capacity for heat. The moisture in 
soil is derived from two sources—the rain and the ground-water. 

the level of Uie ground-water tl^e soil is kept moist by 
capillary attraction and by evaporation of the water below, by 
ramfall, and by movements of the ground-water; on the other 
band, the upper layers are contantly losing moisture by evapo¬ 
ration from the surface aiid. throu(^ veg;etatioii. men the 
ground-water rises it forces air out of the soil; when it falls again 
It leaves soil moist and full of air. The nature of the soil 
largely influence the amount of moisture which it will take 
up or Ktain. In r^ard to water, aU soils, have two actions 
TT^ia^y, .pern^iB^.. luid absorbt^Uity. Permeability is 
pmctioidly .raoituad with the speed at whmh percolation takes 
place) through t^y it is slow, but Increases in rapidity through 
marls, loams, limptone^. coa,rse mvels and fine sands, 
reacbuiig <a maa^irg um 8 (^ 1 ' aatqiated with moisture. The 
amount of moistuif Rtained depenik mainly upon the absorb¬ 
ability of ^.s^, Iipd as ft depends largely oh capillary action 
it.gapes with ;we foaeseness or fineness of the pores of the soil, 
beinK greats>ior sods which consist of fine particles. The 
reaira,^ 'miby analyses show that the csqaacitjr of soils fer 
moisture incregsee with the amount or, organic substances 
present 4 . d^mposition appears to be most active when the 
moisture ish^t 4 %, but can continue when it is as low as 
a %, wb& retarded by any excess over 4,%. 

Above thoipvyd of the ground-water all soils concur, varying 
in amount with the degree of looseness of the soil Some sands 
contain as much as fe % of air of nearly the same cotnppsition 
as atminpheric air., oxygen, however, decreases with the 
depth, while the carbon dioxide increases. 


Amodf toe most, noteworthy workers at toe problems involved in 
toe question of the influence of soil in toe production of disease 
we find von Foder, Pettenkof er. Levy. Fleck, von Kaogeli, Schleesing, 
Muntz and Warrington. The stndy of epidemic and rademlc 
diseases generally has brought to light an array o^ltofUMhicb 
very strongly suggest that an intimate association exSpipween 
toe soil and the appearance and propagation of certify dSeases; 
but although experiments and observations allow this view to be 
looked upon as well established, still the precise rfile played by the 
soil in an aetiological respect is by no means so well underatqod 
as to make it possible to separate the factors and dogmatize on their 
effects. The earliest writers upon cholera emphasued its remark¬ 
able preference for particular places; and the histoiy of each succes¬ 
sive epidemic implies, besides an importation of the contagion, 
certain local conditions which may be either general sanitary dmecti 
or peculiarities of climate and soil. The general evidence umiqatos 
that the specific bacteria of cholera discharges are capabw m • 
much longer existence in toe superficial soil layers than was fotnia% 
supposed; consequently it is specially aecenary to ■aMd‘ag«iBK 
IwUution of the soil, and throuto it agunst toe probable wwlimiwSr 
tion of both water and air. The evidence, however, is not sum- 
cicntly strong to warrant a universal coomusion, tlie diffusion of 
cholera appearing to be largely dependent upon other factors than 
soil states. Agsto, all accounts of diphthem show a tendency on 
the part of toe disease to recur in the same districts yeas after year. 
The questions naturaliy suggest themselves—Are toe reappeaiaoces 
due to a revival of toe contagion derived from preidoua outbreaks 
in toe same place, or to some favouring condition which toe )fl»oe 
offers for the development of infection derived from some other 
quarter;, and have favouring conditions say d^endeiMe upcoi the 
character and state of toe soil ? Greenhow in 1858 stSm, that 
diphtheria was especially prevalent on cold, wet soils, anil^sAiiy 
in 18B1 described the localities affected as “ for the most psSt Cola, 
wet, clay lands." An analysis of the innumembls oiitihnaks in 
various parts of Europe indicates that toe geologic^ features c 4 toe 
affected districts play a less important part in the incidence of 
disease than soil dampness. -In this connexion it is interesting to 
note the behaviour of toe diphtheritic contagion to SoiL ExpUt 
ments show that pure cultures, when mixed with garden sofl cen- 
stantly moistened short oi saturation and kept to toe. di^ nfi'ii 
temperature of 14° C., will retain their vitalirir for more than fen 
months; from moist soil kept at z6° C. they die out to about two 
months; from moist soil at 30° C. in seventeen days; and in diy soU 
at the same temperature within a week. In toe laboratory absolute 
soil dryness is as distinctly antagonistic to toe vitality oi toe 
diphtheria bacillus as soil dampness is favourable. ]^to statisti¬ 
cally and experimentally we find that a damp soil favours ito 
and development, while prolonged submersion and drought kUi it 
We may consider that, to country districts, constant sou moisture 
is one of the chief factors ; while to toe case of urban outbreaks mere 
soil moisture is subsidiary to other more potent causes. 

Again, many facts to the occurrence and diffusion of eataric fev«r 
point to an intimate connexion between its origin and Certain con¬ 
ditions of locality. Epidemics rarely spread over any considerable 
tract of country, but are nearly always confined withm local limits. 
Observations made at the most diverse parts of the globe, and toe 
general distribution area of toe disease, show that mere questions 
of elevation, or even configuration oi toe ground, have tittle or no 
Influence. On toe other l^d, the game observations go to show 
that toe disease is met with oftener on toe more recent formations 
than the older, and this fact, so far at concerns toe physical chwactera 
of toe soil, is identical with the questions of pemeability to air and 
water. Robertson has shown that the typhoid bacillus can grow 
very easily in certain soils, can persist in soils through the winter 
months, and when the soil is artificially fed, as may be done l^'a 
leaky drain or by access of filthy water from the surface, the mieW- 
organism will take on a fresh growth to the warm season. The 
destructive power oi sunlight is only exorcised on toose organisms 
actiudly at toe surface. Cultures 61 toe typhoid ornnism planted 
at a d^th of 18 in. were found to have grown to the surface, {n 
toe winter months the deeper layers of toe soil act as n shMtsi to 
the organism, which again grows towards toe surface duriM the 
summer. The typhoid organism was not found tp be tideen oftfrom 
toe decomposing masses of semi-liquid filth largely cbniaminated 
with a diltore 01 baeittus typhosus ; but, on toe other hand, it was 
abundantly proved that ft could grow over moist surfanes oi stones, 
Ac. Certain diseasetproducing organisms, such as the bacillus of 
tetanus and malignant oedema, appear to be universallv distributed 
to BOff, while otfaiis, as the baeillws typhosus and spirillum chelerae, 
appear to have only a locM distributimi. The cbndltions which 
favour the vitality,' growth and multiplicaitibn of the typhoid 
bacillus are toe foUowmg ; the toil should be pervious; it shqqld 
be permeated 'with a sufficiency of decayingr-freferstfly animal— 
organic matters; it ^uld poteess a certain amount of tnomaio), 
and he snbjeCt to a certain temperature. Depriving the drgs^sm 
of any of ffiese essential coaditioas for Itaexistsace to theteil will 
secure ow' best weapon fw defence. The optimum temperature 
adapted to ita growth apd ejrt^oii ig 37° C, -98“'4 F., Charles 
Cameron attributes the pravalsnce of ^hoid to cSi^tato areas In 
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X>ublin to the soil becoming saturated with faecal matter akd specifi¬ 
cally infected. The ratio of cases to population living in Dublin on 
loose porous gravel soil for the ten years 1881-1891 was i in g^while 
that pf th^ living on stifi clay soil was but 1 in 145. “ This is 
as expect, since the movements of ground air are much 

greatmflSoose porous soils than in stiff clay soils." A foul wavel 
soil is a mW dangerous one on which to build. For warmui, foi 
di^ess, for absence of fog, and for facility of walking after rain, 
just when the air is at its purest and its best, there is noiWng 
equal to gravel; but when gravel has been rendered foul by infit 
tiation with organic matters it may easily become a very hotbed 
of disease. (J- L. N.) 

80ISS0NS, a city of northern France, in the department of 
Aisne, 65 m. N.E. of Paris by the railvmy to Laon. Pop. (1906), 
11,586. Soissons, pleasantly situated amongst wooded hills, 
stands on the left bank of the Aisne, the suburbs of St Viiast 
and St Mddard lying on the right bank. The cathedral of 
Notte-Dame was begun in the second half of the 12th century 
and finished about the end of the 13th. It is 328 ft. long and 
87 wide, and the vaulting of the nave is 100 ft. above the pave¬ 
ment. The single tower dates from the middle of the 13th 
century and is an imitation of those of Notre-I)ame of Paris, 
which it equals in height (216 ft.). The south transept, the 
(ddest and most graceful portion of the whole edifice, terminates 
in an apse. The fa^e of the north transept dates from the 
end of the 13th century. The apse and choir retain some fine 
13th-century glass. Considerable remains exist of the magnifi¬ 
cent abbey of St Jean-des-Vignes, where Thomas Bcrket resided 
for a short time. These include the ruins of two cloisters (the 
larger dating from the 13th century), the refectory, and above 
all the imposing fa9ade of the church (restored). Above the 
three portals (13th century) runs a galler)-, over which a^in 
is a large window; the two unequal towers (230 and 246 ft^ of 
the 15th and early 16th centuries are surmounted by, beautiful 
stone spires, which command the town. The church of St 
L6ger, which belongs to the 13th century, was formerly attached 
to an abbey of the G6nov6fains. Henea^ are two Romanesque 
crypts. The royal abbey of Notre-Dame, now a barrack, was 
founded in 660 for monks and nuns by Leutrade, wife of F.broln, 
the celebrated mayor of the palace. The number of the nuns 
(ai6 in 858), the wealth of the library iii manuscripts, the 
valuaWe relics, the high birth of the abbesses, the popularity of 
the pilgrira^es, all contributed to the impor^ce of this abbey, 
of which there exist only inconsiderable remains. The wealthiest 
of all the abbeys in Soissons, and one of the most important of 
all Fiance during the first two dynasties, was that of St Mddard, 
Ml ttie right bank of the Aisne, founded about 560 by Clotaire I., 
beside the villa of Syagrius, which had become the palace of the 
Frankish kings. St M6dard, apostle of Vermandois, and kings 
Clotaire and Sigebert, were buried in the monastery, which be¬ 
came the residence of 4ooaK»i«8nd the meeting-place of several 
councils. It wa.s there tMIft^hilderic III., the last Merovingian, 
was deposed and Pippin w'c.’Short was crovmed by the papal 
legate, and there Loua the Pious was kept m captivity in 833. 
The abbots of St M6dard coined money, and in Abelanl’s time 
(i2th centtiry) were lords of 220 villages, faims and manors. 
At the bitfle of Boiivines (1214) the abbot command^ 150 
vassi^. Jh 1,530 St M6dard was visited by a procession of 
300,000 pilprims. But the religious ware ruined the abbey, 
and, although it w*s restored by the Benedictines in 1637, it 
never recovered itj former splendour. Of the churches and the 
conventual buildings of the ancient foundation there hardly 
mnains a trace. TSie site is occupied by a deaf and dumb 
Institution, the chapel of which stands over the crypt of the 
greek jl,bbey chuni, whidx dates from about 840. In the crypt 
u a stone cofiSn, said to hav9',bieen that of Childebert If., and dose 
at hand is an underground chamber, reputed to have been the 
place of offiltivity of Louis the Pious. 

tte civil jljuildings of the town are not of'much interest. 
ITie h6tel-de-ville contains a library and a museum with c6llec- 
stiomof paintings and antiquities. ITie foundation of the hfitel- 
dkta dates bade t* the 13th century. ■ The town has a large 
botanical garden. SoiasonsTs the sCatMJh'bishop and a sub¬ 
prefect. and has tribunals of first mstaha aiid of commerce. 


a communal college and higher ecclesiastical seminary. Among 
the industrial establishments are iron and copper foundries, 
and factories for the production of boilers, agricultural imple¬ 
ments and other iron goods, straw hats, glass and sugar. Grain, 
haricot beans of exceptional quality, and timber aretheprindpal 
artides of trade. 

Soissons is generally identified with the oppidum of Gallia 
Belgica, called Noviodtmtm by Caesar. Noviodunum was the 
capital of the Suessiones, who occupied twelve towns, and whose 
king, Divitiacus, one of the most powerful in Gaul, h^ extended 
his authority even beyond the sea among the Britois, In 58 b.c. 
Galba, king of the Suessiones, separated from the confederation 
of the Belgians and submitted to the Romans. At the beginning 
of the empire Noviodunum took the name of Augusta Suessiomm, 
and afterwards that of Suessiona, and became the second capital 
of Gallia Hclgica, of which Reims was the metropolis. The 
town was before long surrounded with a r^lar wall and de¬ 
fended by a citadel, and it became the starting-point of several 
military roads (to Reims, Chateau-Thierry, Meaux, Paris, 
Amiens and St Quentin). Christianity was introduced by St 
Crispin and St Crispinian, men of noble birth, who, however, 
earned their livelihood by shoemaking, and thus became patrons 
of that craft. After their martyrdom in 297 their work was 
continued by St Sinitius, the first bishop of Soissons. After 
the barbarians had crossed the Rhine and the Meuse Soissons 
became the metrcTpolis of the Roman possessions in the north 
of Gaul, and on the defeat of Syagrius by Clovis the Franks 
seized the town. It was at Soissons that Qovis married Qotilde, 
and, though he afterwards settled at Paris, Soissons was the 
capital of his son Qotairc, and afterwards of Chilperic I., king of 
Nenstria. It was not till the time of Chilperic’s son, Qotaire IL, 
that the kingdom of Soissons was incorporated with that 
of Paris. Pippin the Short was at Soissons proclaimed king 
by an assembly of leudes and bishops, and he was there crowned 
by the papal legate, St Boniface, before teing crowned at Saint 
Denis by the pope himself. Louis the Pious did penance there 
after being deposed by the assembly at Compiigne. Under 
Charles the Fat (886) the Normans failed in an attempt against 
the town, but laid waste .St MMard and the neighbourhood. 
In 923 Charles the Simple was defeated outside tiie walls by 
the supporters of Rudolph of Burgundy, and Hugh the Great 
besieged and partly burned the town in 948. Under the first 
Capets Soissons was held by hereditaiy counts (see below), 
frequently at war with the king or the citizens. The communal 
charter of the town dates from 1131. At a synod held at Soissons 
in 1121 the teachings of Abelard were condemned, and he was 
forced to retract them. In 1155, at an assembly of prelates 
and barons held at Soissons, Louis VII. issued a famous decree 
forbidding all private wars for a space of ten yeais; and in 1325 
Charles the Fair Veplaoed the mayor of Soissons by a royd 
proves dependent on the bailiwick of Vermandois, the inhabi¬ 
tants retaining only the right of electing four iehanns. The 
town had to suffer severely during the war of the Hundred 
Years; in 1414, when it was held by the Bui^Uwdians, it was 
captured and sacked by the Armagnacs undw iihe dauphin; 
and this same fate again befell it several times whhin twenty 
years. The Treaty of Arras (i 43 S) brought it again under the 
royal authority. It wa.s sacked Ire Charl« V. in 1544 and in 
1565 by the Huguenots, who laid the (lurches in ruins, and, 
supported by the prince of Condi, count of Soissons, kept 
possession of tiie town for six months. During tiie' League 
Soissons eageriy joined the CathpUc party. Chaites, duke of 
Mayenne, made the towti his principal residence,^!! died there 
in 1611. A European congress was held there in 1728. In 
1814 Soissons was cajrtured and recaptured by iflie sdhes and the 
French. In 1815, after Waterioo, it was a 'rtillyii^ point for 
the vanquished, and it was not occupied by the Rtistialls till the 
14th of Au^st. In 187^ it capifiilated to the Oennans after a 
bombardment of three days. 

Counts at SofisoNS.—In the middle ages Soissons was 
the chief town of a eonntship belonging in the wid irth 
centuries to a family ‘whidi apparently spritng frolh the 
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counts of Vermandeis. Renaud, count of Soissons, gave 
his property in 1141 to his nephew Yves de Nesle. By 
successive raarriages the countship of Soissons passed to the 
houses of i^naut, Chatillon-Blois, Coucy, Bar and Luxem¬ 
burg. Marie de Luxemburg brought it, together with the 
counties of Marie and St Pol, to Francb of Bourbon, count 
of Vendome, whom she man-icd in 1487. His de.scendants, the 
princes of Conde, held Soissons and gave it to their cadets. 
Charles of Bourbon, count of Soissons (1566-1612), son of Louis, 
prince of Cond6, whose political vacillations were due to his 
intrigues with Henry IV.’s sister Catherine, became grand 
m^ter of France and governor of Dauphin^ and Normandy. 
His son, Louis of Bourbon (1604-1641), took part in the plots 
against Marie de Medici and Richelieu, and attempted to a.ssas- 
sinate Richelieu. He had only one child, a natural son, known as 
the Chevalier de Soissons. The countship passed to the hou.se 
of Savoy-Carignan by the marriage in 1625 of Marie de Bourbon- 
SoLssons with Thomas Francis of Savoy. Eugene Maurice 
of Savoy, count of Soissons (1635-1673), married the beautiful 
and witty Olympia Mancini, a niece of Cardinal Mazarin, and 
obtained high military posts through hi.s wife’s influence. He 
defeated the Spaniards at the battle of the Dunes in 1658; 
took part in the campaigns at Flanders (1667), Franche-Comte 
(1668) and Holland (1672); and was present as ambassador 
extraordinary of France at the coronation of Charles 11 . of 
England. His wife led a scandalous life, and was accused of 
poi.soning her husband and others. She was the mother of 
Louis Thomas Amadeus, count of Soissons, and of the famous 
Prince Engine of Savoy. In 1734 the male line of the family 
of Savoy-Soissons became extinct, and the heiress, the princess 
of Saxe-Hildburghausen, ceded the countship of Soissons to 
the house of Orleans, in whose possession it remained until 
1789. 

SOKE (O.Eng. Mtf, connected ultimately with se«aM, to seek), 
a word which at the time of the Norman Conquest generally 
denoted jurisdiction, but was often used vaguely and is probably 
incapable of precise definition. In some cases it denoted the 
right to hold a court, and in others only the right to receive the 
fines and forfeitures of the men over whom it was granted 
when they had been condemned in a court of competent jurisdic¬ 
tion. Its primary meaning seems to have been “ seeking ”; 
thus “ soka faldae ” was the duty of seeking the lords court, 
just as “ secta ad molendinum ” was the duty of seeking the 
lords mill. The “ Leges Henrici ” also speaks of pleas “ in socna, 
id est, in quaestione sua ’’—pleas which are in his investigation. 
It is evident, however, that not long after the Norman Conquest 
considerable doubt prevailed about the correct meaning of the 
word. In some versions of the much used tract Interpritationes 
uocabulorum soke is defined “ aver fraunc court,” and in others 
as ” interpellacio maioris audientiae,” which is glossed some¬ 
what ambiguou.sly as “ claim a justis et requeste.” Soke is also 
frequently associated to “ sak ” or “ sake ” in the alliterative 
jingle “ sake and soke,” but the two words are not etymologi- 
cidly related. “ Sake ” is the Anglo-Saxon “ sacu,” originally 
meaning a matter or cause (from saean, to contend), and later 
the right to have a court. Soke, however, is the commoner 
word, and appears to have had a wider range .of meaning. The 
term “ soke,” unlike “ sake,” was sometimes used of the district 
over which the right of jurisdiction extended. 

Mr Adolphus Ballard has recently argued that the interpreta¬ 
tion of the word “ soke ” as jurisdiction should only be accepted 
where it stands for the fuller phrase, “ sake and soke,” and that 
soke standing by itself denoted services only. There are 
certainly many passages in Domesday Book which support his 
contention, but there are also other passages in which soke 
seems to be merely a short expression for “ sake and soke.” The 
difficulties about the correct interpretation of these words 
will probably not be solved until the mwmal functions and 
jurisdiction of the- various local courts have been more fully 
elucidated. 

“ The sokemen ” were a class of tenants, found chiefly in 
the eastern counties, occupying an intermediate position bet^n 
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_ ee tenants and the bond tenants or villains. As a general 
Wtle they were personally free, but jierformed many of the 
agricultural services of the villains. It is generally supposed 
they were called sokemen because they were within the lord’s 
soke or jurisdictiort. Mr Ballard however, holds that a sokeman 
was merely a man who rendered services, and that a sokeland 
was land from which services were rendered, and was not neces¬ 
sarily under the jurisdiction of a manor. TTie law term, socage, 
used of this tenure, is a barbarism, and is formed by adding the 
French -age to soc. 

See F. W. Maitland, Domesday Book and Beyond; J. II. Round, 
Feudal England ; F. H. Baring, Domesday Tables ; A. Ballard, '/'A,- 
Domesday Inquest ; J. Tail, review of the last mentioned book in 
English Historical Review for January 1908; Red Booh of the Ex¬ 
chequer (Rolls Series), iii. 1035. (G. J. T.) 

SOKOTO, an important Fula state of west central Sudan, 
now a province of the British protectorate of Nigeria. The 
sultan of Sokoto throughout the 19th century exercised an over- 
lordship over the Hausa states extending east from the Niger 
to Bomu and southward to the Benue and Adamawa. 'These 
state and Sokoto itself, known variously as the Sokoto or Pula 
empire and Hausaland, came (c. 1900-1903) under direct British 
control, but the native governments are maintained. The pro¬ 
vince of Sokoto occupies the north-west comer of the British 
protectorate, and is bounded west and north by French territory. 
South and east it adjoins other parts of the British protectorate. 
Bordering north on the Sahara, it contains much arid land, but 
.south-west the land is very fertile. R-jnning through it in a 
south-westerly direction is the Gublin Kebbi or Sokoto river, 
which joins the Niger in’ iii° N. 4“ E. On a tributary of this 
river is the town of Sokoto. 

The Sokoto or Fula empire was founded at the beginning 
of the 19th century. The country over which the Fula ruled 
lias, however, a historj' going back to the middle ages. Between 
the Niger and the kingdom of Bomu {q.v.) the country was 
inhabited by various black tribes, of whom the Hausa occupied 
the plains. Under the influence of Berber and Arab tribes, 
who embraced Mahommedanism, the Hausa advanced in civiliza¬ 
tion, founded large cities, and developed a considerable trade, 
not only with the neighbouring countries, but, via the Sahara, 
with the Barbary states. The various kingdoms which grew 
up round each large town had their own rulers, but in the first 
half of the i6th century they all appear to have owned the sway 
of the Songhoi kings (see Timbuktu). On the break up of the 
Songhoi em ire the north-eastern part of Hausaland became 
more or less subject to Bomu, whose sultans in the 17th century 
claimed to rule over Katsena and Kano. In this century arose 
a dynasty of the Hab6, a name now believed to be identical 
with Hausa, who obtained power over a large area of the northern 
portion of the present British protectorate. Tbe Hausa, whose 
conversion to Mahommedanism began in the 12th century, 
were still in the 18th century partly pagans, though their rulers 
were followers of the Prophet. These rulers built up an elaborate 
system of government which left a considerable share in the 
management of affairs to the body of the people. Dwelling 
among the Hausa were a number of Fula, mostly herdsmen, 
and these were devout Mahommedans. One of the more culti¬ 
vated teachers of this race, named Othman Dan Fodio, h^ 
been tutor to the king of Gobir (a district north of BetahUeh- 
Sokoto). He incurred the wrath of that king, who, meat at 
angered at some act of defiance, ordered the massacre *"*• 
of every Fula in his dominions. The Fula flocked to Fodio’s 
aid, and in the battle of Koto or Rugga Fakko (1804) the king 
of Gobir was utterly defeated. Thereupon Fodio unfurled the 
greeri banner of Mahomet and preached a jihad or religious war. 
In a few years the Fula had subdued most of the Hausa states, 
some, like Kano, yielding easily in order to preserve their trade, 
others, like Katsena, offering a stubborn resistance. Gobir 
and Kebbi remained unconquered, as did the pagan hiH tribes. 
The Fula were also defeated in their attack on Bomu. In most 
places they continued the system of government which had 
grown np under the Habd, the chiefs or emirs of the various 
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stfttes being, however, tributary to Dan Fodio. This sheik 
established himself at Sokoto, and with other titles assumed 
tliat of Sitrikin Muslimiti (king of the Mahoniincdans). As such 
he became the recognized spiritual head of alf the Mahommedans 
of west central Sudan, a headship which his successors retained 
unimpaired, even after the loss of their temporal position to the 
Britiw in 1903. On the death of Fodio {c. 1819} tlie empire was 
divided between a son and a brother, the son, fantous under the 
name of Sultan Bello, ruling at Sokoto, the brother at Gando. 
All the other Kula emirs were dcpoiidenl on these two sultanates. 
*rhe Fula power proved, before many years had gone by, in 
many respects harmful to the country, i'his was especially 
the ca.se in those districts where there was a large pagiui 
jiopulation. Slave-raiding was practised on a scale which 
devastated and almost depopulated vast regions and greatly 
luunpercd the commercial activity of the large cities, of which 
Zaria and Kano were the most important. Tlic purity of the 
ancient administration was abanduiied. The courts of justice 
became corrupt, administrative power was abused and degener¬ 
ated into a despotism controlled only by personal considerations, 
t'ppressive taxes destroyed industry and gradually desolated 
the country. Soon after the Fula had established themselves 
Europeans began to visit the country, Hugh Clappcrtoii, 
itn Englishman, was at Sokoto in 1823 and a^rain in 1827, 
dying there on the 13th of April of that year. Heinrich Barth 
made a prolonged stay in various Hausa cities at dates between 
1851 and 1855, To Barth is due a great deal of our knowledge 
of the country. In Barth’s time American merchants were 
established on the Niger, biu-tering goods in exchange for slaves. 
This traflic was carried on through Nupc " to the great damage," 
says Barth, " of the commerce and the most unqualified scandal 
of the Arabs, who think tliat the English, H they would, could 
easily prevent it.” Tlic over-seas lr.'.ffic in slaves did not 
continue long after the date (1831) to which Barth referred, 
but slave-raiding by the Fula went on unchecked up to the 
moment of the British occupation uf the country. At 
Sokoto the sultanship conlinued in the liands of Fodio’s 
descendants, and the reigning sultan concluded in 1885 a 
treaty with the Koyal Niger Company (then called the 
National African Company) which gave to the company certain 
rights of sovereignty throughout his dominions. 

In 1900 the rights of the company were transferred to the 
Crown. In the course of the years 1900,1901, 1902, British 
sutmi$Mi»ii authority was established in the states bordering 
uBtiUth on the Niger and the Benue and in Boniu. The 
'to*. northern states declined to fulfil the conditions of 

the treaties negotiated with the Niger Company or to submit 
to the abolition of the slave trade, and in 1902 Sokoto and 
Kano openly defied the British power. A campaign was 
undertaken against them in the opening months of 1903 in 
which the British troops were entirely .successful. Kano was 
taken in February 1903, and Sokoto after some resistance made 
formal submission on the 22nd of March following. From that 
day British authority was substituted for Fula authority througb- 
iiut the protectorate. The emir of Sokoto took an oath of 
allegiance to tlie British Crown and Sokoto betarae a British 
province, to which at a later period Gando was added as a sub¬ 
province—thus making erf Sokoto one of the double provinces 
of the protectorate. ' 

Ihe double province thus constituted has an area of about 
35(000, sq. m.j with an estimated population of something over 
500,000. It mdudes the ancient kingdoms of Zamfara on the 
cast and Argunga or Kebbi on the west. The dominions of the 
imir of Sokoto liave suffered some diminutions by reason of 
British ^reeroents with France relating to the common frontier 
of the two European powers in the. western Sudan. The emir 
felt deeply tlie loss of territory ceded to France in 1904 but 
accepted tlie settlement with much loyalty. Like emir of 
Kano the new emir of Sokoto worked most loyally with the 
British administration. The province has been organized on 
the same principle as the o^cr provinces of Northern Nigeria. 
A British resident of the first class has been placed at Sokoto and 


assistant residents at other centies. British courts of josttee 
have been established and British governors are quartered in 
the province. Detachments of civil police are also placed at 
the principal stations. The country has been assessed under 
the new system for taxes and is being opened as rapidly as 
possible for trade. After the establishment of British rule 
farmers and herdsmen rcoccupied districts and the inhabitants 
of cities flocked back to the land, rebuilding villages which had 
been deserted for fifty years. Horse breeding and cattle misiog 
form the chief source of wealth in the province. There is somc 
ostrich farming. Except in the sandy areas there is extensive 
agriculture, including rice and cotto:;. Special crops are grow* 
in the valleys by irrigation. Weaving, dyeing and tanning 
are the principal native industries. Fair roads arc in procees 
of construction through the province. Trade is increasing and 
a cash currenej' lias been introduced. 

The emir of Gando, treated on the same terms as the emiK 
of Kano and Sokoto, proved less loyal to his oath of allegianae 
and had to be deposed. Another emir was installed in his plane 
and in the whole double province of Sokoto-Cando prosperity 
has been general. In igo6 a rising attributed to rcligicms 
fanaticism occurred near Sokoto in which unfortunately throe 
white officers lost their lives. The emir heartily repudiated 
the leader of the rising, who claimed to be a Mahdi imspired to 
drive the white imm out of the country. A British force marched 
against the rebels, who were overthrown with great loss in Marvb 
1906. The leader was condemned to death in the emir’s 
court and executed in the market-place of Sokoto, and the 
incident was chiefly Interesting for the display of loyalty to the 
British administration which it evoked on all sides from Ae 
native rulers. (See also Nigeria, Fola, and Hausa.) 

See the Travels of Dr Barth (London, 1837); Lady Lngaid, A 
Tropical Dependenev (London, 1^5) ; P. L. Montcil, De Saint L»ms 
A Tripoli par le lac Tchad (Parts, 1893); C. H, Robfaaon, Htmtedmii 
(London, 1896); The Annual Reports on Nortlum Nigeria, isauad aiose 
iqoo by the Colonial Office, London; Sir F. D. Lugard, " Northern 
Nigeria," in Oeo. Jotirn., vol. xxiii., and Major 1. A. Bunion/' 'The 
Fulani Emirates,’^ ibid. vol. xxiv. (both London, 1903). feueept 
the iast-nenied most ot these authorttiia dual with duny 

other subjects besidtss the Fula. (F. L. L.) 

SOKOl'SA (also spelt Socotra and formerly Socotora), mi 
island in the Indian Ocean beiongmg to Great Britain, It 
is cut by 12° 30' N., 54“ E., lies about 130 m. E.N.E. of Cape 
Guardafui and about 190 m. S.E. of the nearest part of the coast 
of Arabia and is on the direct route to India by the Suez C^ud. 
ft is 72 m. lung by 22 m. broad md has on area estimated at 
from 2000 to 3000 sq, m. It is the largest and most easterly 
member of a group of islands rising from adjacent coral banks, 
the others being Abd el Kuri, The Brothers (Semha and Dana), 
and Kal Ferun. 

Physical Feahaws.-—-From idle teat Snkittm hu an Imposiag 
axipcoranoe. Tke centK nnlmmates in a series of rugged pinnacles 
—the Haghior mountains, which rise to nearly 5000 ft, above a high 
(1500 ft.) abutting and undulating limestone plateau, dec^y 
channelled by valleys. At many parts of the north const the edges 
of this plateau reach the shore in precipitous cliffs, but in otims 
low plain^ dotted with bushes and date-palms, fn»t toe heights 
behind. 'The southern shore is bordered nearly its entire length 
by a belt of drifted sand, forming the Nuget plain. On this ade 
of the island there are but ojic or two possible anchoring grounds, 
and these only during the north-east monsoon. On the north coast 
there are no barbers; but fairly safe anchorages, even in the 
north-east winds, are available off Hadibu or under Haulaf, a 
few miles distant, and at KaOansayia, at too north-west end of the 
island. 

Geology.—Vxe fundamental rocks of tod island are raeisses, 
through which cut the feidspatoic granites whkh ionn'toe Hagfaier 
massif, Throiwh toes«, agma, pierce other granites in dikes or 
lava flows, and overlying toe wnole are limestones of Cretaceous 
and Tertiary age, themselves cut through by later voldanic rtupHons. 
" In too Haghier hills," tb quote Professor Bonney, “ we have 
probably a fragment of a continental,Brea ef- great antiquity, and 
of aland surface which may have baenkn ‘ ark ^ refuge ’ to a tMres- 
trial fauna and flora from one of the very torliest periods of this 
world’s history." 

Climate. —From October to May the weather is almoit rainless 
cim^t in the mbuntains, whnu .tbrte arvsightly showon and heavy 
mists. During this season the livars, which are rpariag toireats 
throughout the monsoon, are almost ml lost in toe dry, absotbtat 
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ftaimi ThetempwBture oS the oocust ana vaxies from 65“ P. in tha 
friglvt to 85* F. in the day—in the hot season it may; reach 95° F.; 
and on the mountains (3500 ft.) from 52* F. to 72° F. In tlio tow 
gvonds faver of an wsuto anti hematurto form is very provatont. 

Flora and Fauna. —The fauna contains no indigenous mammals, 
a wild ass which roams the eastern plains, perhaps its oldest denizen, 
is probably of Nubian origin; while the domestic cattle, a peculiar, 
nnnnmped, small, shaiioly, Aldemej'-lilpe breed, may be a race 
g^ually developed from cattle imported at a distant period from 
Sind or Farther India. There are 07 species ol birds known Irom 
Sokotra, of whioli 15 arc ondemio; of 22 reptiles, 3 genera and 14 
^ecies arc peculiar; and ol th laud and fresh-water .shells, to whose 
distribution great importance attaohis, ^4 species out of 47 are 
confined to the island. Among the other invertebrate groups there 
is also a large proportion of endemic species. 

TIk flora is even more peculiar than the fauna. Aloes, dragon’s- 
blood {Dracaena), myrrh, frankincense, pomegranate, and cucumber 
{Dtudrocycios) trees are its most famous species. The phanerogams 
number 570, apportioned to 314 genera, and of these over 220 
species and 98 genera are unknown elsewhere. Tlie flora and also 
(though to a less degree) the fauna present not only Asian and Central 
African affinities, but, what is more interesiing, Mascarenc, South 
African and Antipodcan-Amorican relationships, indicating a 
very different distribution of land and water and necessitating 
other bridges of communication than now exist. The natural 
history of Sokotra, unravelled by the study of its geology and biology, 
baa b«ni summatized by Protossor Ihalfour as follows 

" During the Carboniferous epoch there was in tlie region of 
Sokotra a shallow sea, in wliich was deposited, on the top of tire 
fundamental gneisses of tliis spot, . . . the. san^tonc of which wu 
have such a Imge dcveto{imcnt in Nubia. , , , During the Permian 
epoch Sokotra may have been a land surface, forming part ol the 
great mass of land which probably existed in this region at that epoch, 
and gave the wide area for the western migration of life which 
presently took place, and by which the eastern affinities m Sokotra 
may be explained. In early and middle Tertiary times, when the 
Indian peninsula was an island, and the sea which stretched into 
Europe washed the base of the Himalayan hills, Sokotra was in 
great part submerged and the great mass of liraostoae was de¬ 
posited; but its higher peaks were still above water, and formed 
an island, peopled mainly by African species—the plants being- 
the fragmentary remains of the old African flora—but with an- 
admixture of eastern and other Asian forma. Thereafter it gradu¬ 
ally rose, undergoing violent volcanic disturbance." 

By this devotion " Madagascar would join the SeyoUoltes, which 
in turn . . . would tun into the larger Mascarone Islands. In 
this waiy, then, Africa would have an im^lar coast-line, prolonged 
greatfy south of the equator irtto the Indian Ocean, and ruiming 
up with an advance upon tho present line until it reaciied its. north¬ 
west limit outside and south of Sokotra. Thesec an advanced land 
surface of Asia would extend across the Arabian Sea into the Indian 
peninsula." Sokotra thus " again became part of the maiatond, 
though it is likely for only a short period, and durum this union tlie 
life tn the adjacent continent covered its plains and nltod its valleys. 
Subsequently it reverted to its insular condition, in whidi statu it 
has remained." The Antipodean-American etomoot in the Sokotran 
flora probably arrived via the Mascarene lahuids or South Africa 
from a former Antarctic continent. 

Inhabitants. —^The inhabitants, believed to number from 10,000 
to ttfioa, are composed of two, if nOt more, eleincsats. Un the coast 
the p^le are modem Arabs mixed with, ne^u, Indian and European 
blood; in the mountains live tho true Sokotri, supposevl to be origin¬ 
ally immigrants from Arabia, who have been isolated hero from time 
immemorial. Some of them arc as light-slcinncd as Europeans, 
tall, robust, thin-lippod, straight-nosed, with straight black hair; 
others are shorter and darker in complexion, with round heads, 
long noses, thick lips, and scraggy limbs, indicating perhaps the 
commingdtog of more than one Semitic people. Their manner of 
life is simple in the extreme. Their dwellings are circular, rubble- 
built, flat, clay-topped houses, or caves In the limestone rooks. 
Thw speak a language allied to the Mahra of the opposite coast of 
Arabia. Both htohra and Sokotti arO, according to Dr H. Mflller, 
daughter-tongues oi the old Sabacan and Minacan, standing iii the 
same relation to the speech of tlie old inscriptions as Coptic does to 
that of toe hieroglyphics. The SokotrUn tongue has been. Me 
believes, derived from the Maha countries, but it has becotae so 
difiorentiatod from the Mahra that the two peoples understand 
eaiA other ,o^y with difficulty. Sokotri is toe older of the two 
languages, and intains the ancient form, which in toe Mahran has! 
b«M unified by Arabic and other influences. Hadibu, Kallansayla 
and Khadup are the only places of importance in the island. Hadibtt, 
or Tamariim (pop, about 400) the ci^lfal, is picturesquely situated 
OB toe north coast at the head of the open Imy Of Tamarida on a 
semicircular plain enclosed by spurs Of the Hagnier mountains. A 
dense grove of date palms unrirounds the village. 

Tmw and Froduefs.—The chief export is ghl or clarified butter, 
wU^ la sent to Arabia, Bombay and Zanzibar. IMet, cotton and 
tcAucco are grown in' small quantities. The most valnaMe vegetalflo 
prototets are alecs ahd toe dragon's-blood tree. The Setootran aloe, 


iahillily esteemed; in the middle ages toe trade was mostly a these 
products and in ambergris. The people live mainly on dates and 
milk. TTiey own large numbers of cattle, shcuii and goats. Dates 
are both home-grown and imported. 

Ilistery. —Sokutr^ has claims to be reckoned one of the most 
ancient incense-supplying countries. Among the “harl^urs 
of incense ” ei^loited by various Pharaohs during some twenty- 
five centuries it is impossible to believe that tlie island could be 
missed by the Egyptian galleys on their way to the “ Land of 
Punt,” identified by several writers with Somaliland; nor that, 
though the roadsteads of the African coast were perhaps often«r 
frequented, and for other freights besides mmfi and frankin¬ 
cense, the shores of Sokotra were neglected by such ardent 
explorers as those, for instance, of Queen Hatshepsut of the 
iSlh dynasty. They would have found on the island, which 
is probably referred to under the name “ Terraces of Incense ” 
(from its step-like contours), the precious “ uuta trees ”—^37hose 
divine dew, for use in the service of their gods, was their special 
quest—in greater abundance and in a larger number of species 
than any other country. 

To tlie Greeks and Homans Sokotra was known as the isle 
of Dioscorides; this name, and that by which the island is new 
known, are usually traced back to a Sanskrit form, Dvlpa-Sak- 
hfidhfira, “ the island abode of bliss,” which again suggests 
an identification with the i/^o-ui of AgAtharchides 

(§ 103). The Peripbis of Uie Erytliraean Sea speaks of the 
island as peopled only in one part by a mixed race of Arab, 
Indian and' Greek traders. It was subject to the king of the 
Incense Country, and was a meeting-place of Arabian and Ihdian 
ships. Cosmos in the 6th century says that the people spoke 
Greek and were largely Christian, with a bishop sent from Persia. 
The Arab geo^aphers also had a tradition of an early Greek 
settlement (which Uioy ascribe to Alexander), but also of later 
Persian influence. Mowed by a settlement of Mahra tribes, 
who partly adopted Christianity. The Sokotri appear to have 
remained Nestorian Christians, with a bishop under the metro¬ 
politan of Persia, through the middle ages, though there are indi¬ 
cations pointing to a. cunnexion with the jaeobite dhurch. As 
early as the 10th century Sokotra was a haunt of pirates; in the 
13th century AbuUcda describes the inhabitants as ” Nestorian 
Cluristians and pirates ” but the island, was. rather a station of 
the Indian corsairs who harassed the Arab trade with the Ear 
East. The population seems in the middle ages to have been 
much larger than it is now; Arabian writers estimate the lighting 
men at 10,000. 

The Portuguese under Tristao da Cunha. and Albuquerque 
seize 4 Sokotra in 1507 in pursuance of the des^ to control aU 
the trade routes between Europe and the East, Sokotra being 
supposed to command the entrance to the Red Sea. But on tbe 
capture of Goa and the building of a fortress there Albuquerque 
caused the fort which da Cunha had had buUt at Coco (Tantaridii') 
to be dismantled (1511), and though Portuguese ships sdiwe- 
qucntly raided the idand they made no other settlement on it. 
The Portuguese foimd Utat SokoUa was held by Arabs fnw 
Fartak, but the “ natives ” (a different race) weie CbrielMns, 
though in sad need of conversion. This pious work Portuguese 
priests attempted, but with scant success. Howev^ as late 
as the middle of the 17 th century the Camelite P. ■Vincenzo 
found that the people still c^led themselves Christians, 
and had a strange mixture of Jewish, Christian and Pogim 
rites. The women were all called Maria. No trace of Christi¬ 
anity is now found in the island, all the inhabitants professing 
Islam. 

A certain dependence (at least of places on the coast).op some 
sovereign of the Arabian coast had endured before the occupa¬ 
tion of Tamarida by da Cunha, and ou the withdrawal of 
tlto Portuguese this dependence on Arabia was resqiped. In 
the 19th century Sokotra formed part of the doraiqions of the 
sultan of Kishin. The opening of the Suez Canal rautn ’to India 
led to the island being secured for Great Britain, item 
onward a small subsidy hfis been paid to the sultan of Kisl^ 
1 ^ the authorities at Adoi; and in 1886 the sjd^ concluded 



356- 


SOLANACEAE 


a treaitj- formally placing Sokotra and its dependencies undff the 
protection of Great Brilain. Sokotra is regarded as a depen¬ 
dency of Aden, but native rule is maintained, tlic local governor 
or viceroy of the sultan of Kishin being a member of that chief’s 
family, and also styled sultan. Since it tame under British 
control the island has been visited by various scientific expedi¬ 
tions. Professor Bayley Balfour made an investigation in 1880, 
expeditions were headed by Drs Riebeck and Schweinfurth in 
1881, by Theodore Bent in 1897, and by Dr H. 0 . Forbes and 
Mr Ogilvie-Grant (who also visited Abd-el-Kuri) in 1898-1899. 
Simullaneoiisly with the last-named a further expedition, 
conducted by Professor D. II. Miillcr, under the auspices of 
the Imperial Academy of Sciences of Vienna, visited Sokotra, 
Ahd-cl-Kuri and some other islets of the group to investigate 
their geolog)’ and languages. With the Indian government 
the relations of the Sokotri have occasionally been strained, 
owing to their piratical tendencies. 

Abd-icl-Kuri island lies (10 m. W.S.W. of Sokotra, and 53 m. 
K.N.E. fromCaiie Guardafui, is 20 m. long by 3 J in.in width. At cither 
end the island is hilly, the central p.art being a low plateau. On 
the north side is a sandy beach; on the south cHfls rise abruptly 
Irom the ocean. The highest part of the island is towards its eastern 
end, where the lulls rise to 1O70 ft. It is largely arid and there are 
no permanent streams. Its wmlogy resembles that of Sokotra, 
but the fauna includes kind shells and suoriiions peculiar to Abd-el- 
Kuri. The inhabitants, who number one to two hundred, speak 
Sokotri and Arabic and are chiefly engaged in diving for pearl shell 
on the Bacchus Bank N.E. of ihc island. They live chiefly on 
I'.irlle (which abounds in the island), fish and molluscs. The land 
is nowhere cultivated. 

Kal Famn is the name of two rocky islets rising nearly 300 ft. 
above the sea 13 m. K.M.E. of the western end of Abd-el-Knri. 
Birds flock to them in groat numbers; in consequence they are 
crjinplctely covered with guano, wliich gives tliom a snow-white 
Mpearance. The Brotliers (often called by the older navigators 
The Sisters) lie between Abd-el-Kuri and Sokotra. Semha is m. 
long and 3 m. biriad. It has rocky shores and rises in a table-shaped 
mountain to 24.10 ft. As in Abd-cl-Kuci ambergris is found on its 
shores and turtles abound. There is running water all the year. 
It is a fishing ground of the Sokotri. Darzi lies 0 m. E. by S. of 
Semha, is 3J m. long by i ra. broad, and rises almost perjicndiculaTly 
from the sea to 1500 It. The top is flat. The coral banks which 
surround Sokotra and The Brothers arc united and are not more 
than 30 fathoms below sea lovol; a valley some 100 fathoms deep 
divides them from the hank around Abd-cl-Kuri, while between 
Abd-el-Kuri and Cape Guardafui are dmths of over 500 fathoms. 

See, for the hikory of Sokotra, Yule, Marco Poio (1903 ed.), ii. 
406-410, and, besides the authorities there cited, Yakut, s.v.; 
Hwndanl, p. 52; Kazwini, ii. 54. Consult also the Commentaries of 
A/onso DaWoguerque, W. ilc G. Birch’s translation (London, 1875- 
1884). For the state of the island at the beginning of the i8th century 
see the account of the French expedition to Yemen in 1708 {Vii^gio 
nelV Arabia Felicet Venice, 1721); and, for tlio 19th century, ' 
WelUtoil, City of the Caliphs, vol. ii. (London, 1840I, and Mrs 
Bent, Southern Arabia, Soudan and Sokotra (London, 1900). 
the topography, &c., see Red Sea and Gulf of Aden Pilot (sth ed., 
l,ondon, 1900). For special studies see I. B. Balfour, Botany of 
Socotra (Edinburgh, 1888); G. Schweinfurth, Dos Volh von Socotra 
(Leipzig, 1883); 11 . O. Forbes (edited by), The Natural History of 
Sokotra and Abd-el-Kuri (Liverpool, 190^; F- Kossmat, Geologic der 
hiseln Sokotra, Semha und Abd el Kuri (Vienna, 1902); R. V. Wett- 
stdn in Veeetationsbilder (3rd series, 5th pt., ]ena, 1906). See also 
L Jackson, Socotra, Notes bibliographiques (Paris, 1892), acoiMletC 
iiibbogtaphy to the year of publication. (H. O. F.; X.) 

SOLAHAOEAE, in botany, an order of Dicotyledons belonging 
to the sub-class Sympetalae (or Gamopetalac) and to the 
series Tubiflorae, containing 75 genera with about 1500 species, 
svidely distributed through the tropics, but passing into the 
temperate zones. The chief centre of the order lies in Central 
and SoiJth America; 32 of the genera are endemic in this region. 
It i.s rejrfesented in Britain by three genera including 4 species; 
Hyoseyanm niger (henbane), Sdanum Dulcamara (Bittersweet), 
arid > 5 . nigrum and Alropa Belladonna (Deadly Nightshade.) 

The plants are herbs, shrubs or small trees. Solanum nigrum, 
a common weed in waste places, is a low-growing annual herb; 
5 , Dulcamara is an irregularly dimbing herb perennial by means 
Of a widely creeping rhizome; Atropa Belladonna is a large perennial 
herb. The genus Solanum, to which belong more thin half the 
number of species in the order, contains plants of very various 
habits tncluding besides herbs, shrubs and trees. The leaves are 
generally ilternato, but in the flower-boaring parts of the stem ate 
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often in pairs, an arrangement which, like the extra-axiUary poeitioa 
of the flowers or cymes, results from a congenital union of axes. 
Thus in Datura (tliom apple) (fig. i A), where the branching is 
dicliasial, the leaf which originates at any (gven node becomes 
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Fic. I. — Diagrams illustrating branch development in Solanaocae, 
in A, Datura Stramonium-, B, Atropa Belladonna. 

I, II, III, Flowers on inflorescences of successive orders; 5 , bract 
of I; o, bracts of If; a', |B', bracts of III, and so on. In A the 
branching is dichasial and the bracts arc adnatc to their axillary 
slloots up to the points at which the next branclii'S arise; thus « 
and fl appear to arise from axis II, though in reality ori^nating 
on axis I. In B tlic branching is cincinnal.one of the two branches 
at each node is undeveloped and its bract a, o', o" is sniailer than 
the other member of the pair, j 3 , fl', which is adnate to and 
apparently carried up on its axillary branch. 

raised upon its axillary shoot os far as the next liighcr node, from 
which it appears to spring. In Atropa Belladonna (lig. 1 B) one of 
tlie branches at each node is undeveloped and there is a pair of 
unequad leaves; the smaller subtends the branch whicli has not 
developed, the larger has been carried up from the node below. 

An interesting anatomical feature is the presence in tlie stem 
of bicollateral bundles—that is, the vascular bundles have pldoem 
on the inside as well as on the outside of the xylem. 

The hermaphrodite, generally regular, flowers have the parts in 
fives, 5 sepals, 5 petals, 5 stamens in alternating whorls, and two 
carpels.which arc generally placed oliliquely (sec fig. 2, floral diagram). 
The sepals persist and often become emarged in the fruit. 'The 




Fig. 2.—Floral diagram of 
Solanum — the arrow indicates 
the oblique symmetry of the 
flower. 


Fig. 3.—Floral diagram of 
Sekieantkus —the arrow indicates 
the oblique symmetiy. Two 
stamens only are fnnetumoL 


corolla is regular and rotate as in Solanum (flg. 2), or bcU-shaped 
as in Atropa, or somewhat irregular os in Hyoscyamus ; in the mbe 
Salpiglossideae, which forms a link with tlic closely allied order 
Scro^ulariaceae, it is zygomorphic, form¬ 
ing, e.g. as in Schizantfius (flg. 3), a two¬ 
lipped ^wei. liic stamens are inserted on 
the corolla tube and alternate with its lobes; 
in zygomorphic flowers only two or four 
fertile stamens arc present; the bilocular 
anthers open by slits or pores (fig. 4). The 
flowers are generally conspicuous and 
adapted to insect pollination: honey is 
secreted on the disk at the base of the 
ovary or at the bottom of the corolla tube 
between the stamens. 'Die ovary is usually 
bilocular, but in Capsicum becomes um- 
locular above, while in some cases an 
in-growth al a secondary s^tum makes it 

4- c<^ed as in Datura, or irregularly 3- to 

5- ceUed as in Nicandra. The anatropdus 
ovules arc generally numerou^on swollen 
axile placentas, sometimes fewas in Ceslrum, a large American.genus 
with tubular flowers, species of which are grown in Britain green¬ 
house plants; the simple style bears a bilobed or sometimes capitate 
stigma (fig. 5), The fruit is a naay-seeded berry, as in Sotmim, at 


Fig. 4.—iStamen of 
a spraes of Solanum, 
showing the divngenoe 
of tlie antbor-fobes at 
the base, and the dehis- 
cenoe by pores at the 
apex a. 
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oapsule, as in Dt^ura, where It splits lengthwise, and Byosnamus (flg. 
6),wlu)re it opens by a transverse lid forming a pyxidium. The embtro 
is bent or straight and embedded in endo¬ 
sperm. The jjersistent calyx may serve to 
protect the fruit or aid in its distribution, 
as in the bladdery structure enveloping 
the fruit of Physalis or the prickly calyx 
of^ecies of Solanum. 

The order is divided into s tribes; the 
division is based on the greater or less 
curvature of the embryo, the number of 
ovary cells and the regular or zygomorphic 
character of the flower. The great majority 
of the genera belong to the tribe Solancuc, 
which IS characterized by a 2-ceIled ovary. 
Lycium is a genus of trees or slirubs. often 
thorny, with a cylindrical or narrowly boll¬ 
shaped corolla and a juicy berry; L. turop- 
aeunt is a straggling climber often cultivated 
under the name of tea-plant. For Atropa 
see Nightshade; A. Balladonna yields the 
drug atropin. For Hyoscyamus see Hen¬ 
bane. Physalis, witli 45 species mostly in 
the warmer parts of North and South 
America, includes P, alkekengi, " winter 


bacum), consisting of 
the ovary 0, containing 
ovulas, the style s, and 
the capitate stigma g. 
The pistil is placed on 
the receptacle r, at the 
extremity of the pe¬ 
duncle. 




Fig. 6.—Seed-vesselipyxiA'Mwft 
of Henbane (Hvoscyamus nigsr) 
opening by circumscissile dehis¬ 
cence. 


^erry," and P. peruviana, " Cape gooseberry." Capsicum (a.v.) 
is widely cultivated for its fruit, winch are the so-called chillies. 
Solanum contains 900 sjjecies, among which are f>. tuberosum (potato; 
q.v.), S. Lycopersicum (tomato ; q.v.), and the two British species 
already mentioned. For Manaragnra sec Mandrake. To the 
tribe Datureae, characterized by a 4-ceUod ovary belofigs Datura ; 
D. Stramonium (thorn apple), sometimes found as an escape 
in Britain, is officinal. Nicofiana, to which belong the tobacco 
plant (N. tahacum) and other cultivated species, and Petunia, 
are American genera belonging to the tribe Cestreae, in wluch 
the embryo is straight or only slightly bent, us it is also in 
the tribe Salpiglossideao, which is characterized by tlie zygo- 
raoiphy of the flowers; SeUpiglossis and Schixanthus arc known in 
cultivation. 
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monaSsery' of S. Sevefino—twenty large frescoes illustrating 
the life of St Benedict, now greatly decayed; they present a 
vast variety of figures and details, with dexterous modelling 
and colouring. Sometimes, however, Lo Zingaro’s colour is 
crude, and he genefally shows weakness of drau^tsmanship in 
hands and feet. His tendency is that of a naturalist—the heads 
lifelike and individual, and the landscape backgrounds better 
invented and cared for than in any contemporary. In the Studj 
gallery of Naples are three pictures attributed to this master, 
the most remarkable one beinga “Madonna and Child Enthroned 
with Saints.” The heads here are reputed to be mostly portraits. 
Solark) initiated a mode of art new in Naples; and the works 
painted between his time and that of Tesauro (c. 1470) are locally 
termed “ Zingareschi.” He had many scholars, but not of 
pre-eminent standing—Nicola Vito, Simone Papa, Angiolillo 
Roccadirame, Pietro and Ippolito dal Donzello. It has often 
been said that Solariu painted in oil, but of this there b no 
evidence. 

SOLAR SYSTEM, in astronomy, the group of heavenly bodbs, 
comprising the sun and the bodies which move around tlic sun 
a.s a centre of attraction, of which the Earth is one. These 
bodies may be classified as follows: first the Sm. Q, 
distinguished as containing much the greater part of all the 
matter composing the system, being more than 600 times as 
massive as all the other bodies combined. It is this great mass 
which makes it the central one of the system. It is aten, so far 
as is known, the only incandescent body of the system, and 
therefore the only one that shines by its own light. Secondly, 
planets. The bodies of this class consist of eight major planets 
moving round the sun af various distances, and of an unknown 
number of minor planets, much smaller than the major planets, 
forming a separate group. Thirdly, satellites, or secondary 
planets revolving around the major planets, and therefore 
accompanying them in their revolutions around the sun. A 
fourth class of bodies, the constitution of which is still in some 
doubt, comprises comets and meteors. These differ in that 
comets arc visible either in a telescope or to the naked ej'e, 
and seem to be either wholly or partially of a nebulous 
or ^seous character, while meteors are, individually at least, 
invisible lo us except as they become incandescent by striking 
the atmosphere of the earth. It is, however, an open question 
whether a comet is other than an accumulation of meteoric 


SOLAR, SOLLER (Lat. solarium, Fr. gaktas, Ital. solaio), in 
architecture, a room in some high situation, a loft or garri-t, 
also an elevated chamber in a church from which to watch the 
lamps burning before the altars. The Latin solarium was 
used principally of a sundial, but also of a sunny part of a 
house. 

80 LAR 10 , ANTONIO {c. 1382-1455), Italian painter of the 
Neapolitan school, commonly called Lo Zin^ro, or The Gipsy. 

father is said to have been a travelling smith. To all 
appearance Antonio was bom at Civita in the Abruzzi, although 
it is true that one of his pictures is signed “ Antonio de Solarin 
Venetus,” which may possibly be accounted for on the ground 
that the signature is not genuine. Solario is said to have gone 
through a love-adventure similar to that of the Flemish painter, 
Quintin Massys. He was at first a smith, and did a job of work 
in the house of the prime Neapolitan painter Colantonio del 
Fiore; he fell in love with (iolantonio’s dau^ter, and she with 
him; and the father, to stave him off, said if he would come back 
in ten years an accomplished painter the young lady should 
he his. &lario studied the art, returned in nine years, and 
Aimwl tind obtained his bride. The fact is that Colantonio 
dd Fiore is one of those painters who neverexisted; consequently 
his daui^ter never existed, and the whole story, as relating to 
these particular personages, must be untrue. Whether it has 
any truth, in relation to some unidentified painter and his 
dau^^ter, is a separate question which we cannot decide. Sifluio 
mam an extensive round of study—^st with Lippo Dafanasio 
in Bologna, and afterwards in Venice, Ferrara, Florence' and 
On returning to Naples he rapidly took the first place 
in lot weti ^ princ^ pmomutnoe is in the ooait <» the 


bodies (see Comet). 

The major planets are separated into two groups of four each, 
between which the minor planets, for the most part, revohne. 
The arrangement of the major planets, with the numbers cf 
their respective satellites thus far known, in the order of distance 
from the sun, is as follows:— 

The first group in order—the smaller major planets— 
comprises;— 

Mercury, 9 , with no knotvn .satellite; 

Venus, 9 , with no known satellite; 

The Earth, ®, with one satellite, the moon; 

Mars, 1 , with two satellites. 

Outside of this group lies the zone of minor planets or 
asteroids. 

The outer group of major planets comprises;— 

Jupiter, with seven satellites; 

Saturn, h, with ten satellites; 

Uranus, ^ or W, with four satellites; 

Neptune, V, with one satellite. 

The distances separating the individual orbits in each group 
seem to approximate to a certain order of progression, expressed 
in Bode’s law (see Bode). But there is an obvious gap Mtween 
the two groups of major planets which is filled by the gtoup 
of minor planets. Taking the mean distance of this group as 
that of a planet, the distance of tihe major planets cl^ly 
approximates to Bode’s law, except in the case of Neptane.- 

A remai^ble feature of the Mlar'system, which distinguishes 
it from all other known systems in the' universe, is the symmetty 
of armiigement and motion of its greater bodies* All ^e major 
planets and many of the minor planets revolve in dlUptit 
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orbits so nearly circular in form that the unaided-eye '^ould 
not notice the deviation from that form. But as the orbits i 
are nut centred on tlie sun, which is in a focus of eacli, the 
displacement of the seeming circle would 1» readily seen ‘ 
in the case of Mercury and of Mars. The same statements 
are true of the orbits of the satellites around their primaries. 
The major planets all move around the sun in the same 
direction, from west to east, in orbits but little inclined to 
each other. M the known minor phunets have the same 
common direction, but their orbits generally have a greater 
eccentricity and mutual inclination. The general rule is that 
the satellites also move round in the same direction, and in 
orbits of moderate inclination. Exceptions occur in tire case 
of the satellites of Uranus, which are neiirly perpendicular to the 
plane of the orbit. The satellite of Neptune, and one satellite, 
riioebe, of Saturn, are also quite exceptional, the direction of 
motion being retrograde. 

For the elements of the orbits, and the general cliaracter of 
the several planets .see Planbt. Det.iils us to each are found under 
the respective names of the several planets. (S. N.) 

SOLDEB (derived through the French from Lit. soldare, 
to make solidus, firm), an alloy eiusily melted and used for uniting 
as by a metallic cement two metal surfaces, joints, edges, &c. 
(Sec Brazing and Soidering.) 

SOLE iSaloa), the most valuable of European flat-fishes.^ 
For most people who look at fish merely from the culinart’ point 
of view, soles are of two kinds : true soles, with such varieties 
as Dover soles and Brixham soles (slips being the name applied 
to young specimens), and lemon soles, an inferior fish, which is 
no sole at ml, but a sort of dab {Glyptocephalus micrjoccpjialus). 
Leaving out the latter, there are five species on the British coasts; 
the common sole {Solea vulgaris), the French sole or sand sole, 
the lemon sole of Yarrell (S. lascaris), the thick-back (S. variegcUa), 
and the solenette or little sole (S. lutea). Ail these agree in 
the light side being coloured and bearing the eyes, in the elongate 
form, in tlie small eyes (separated by a sfiace covered with sady 
skin, in the smiUl, twisted mouth, with minute tcetli on the 
colourless side only), and with the snout projecting beyond the 
mouth and more or less hooked. All true soles are excellent, 
but the common species is the only one which, from its larger 
size, growing to a length of 26 in. and attaining maturity at a 
length of about 10 in., regularly appears on all the markets. It 
occurs from the south-wcsl (oast of Scandinavia, Mecklenburg 
and Great Britain to the Mediterranean. Most of the best 
fishing grounds for soles lie comparatively near land, though 
the spawning talces place some miles away. 

Much informatioa on the lile-liistory of the sole will be found in 
the monograph by J. T. Cunmngliam (Plymouth, 1890). 

SOLEMN (Lat. soUemms, soUetms, less correctly solentiis. 
yearly, annual; from soUus — Mils, whole, entire, Gr. oAoc, and 
amus, year), properly that which occurs annually, hence at 
stated intervals, regular, established; the terra being particularly 
used of religious rites or ceremonies which recur at stated inter¬ 
vals, hence festive, .sacred, marked by religious ceremony or 
nikuM, and so g^ave, impressive, serious, the most general 
current usage. Another branch of meaning stresses the formal, 
customary aspect; and hence in such phrases as “ solemn act,” 
probate in “ solemn form,” it means that which is done with all 
due forms and ceremonies. 

SOLENT, THE, a strait of the English Channel, between the 
mainland (the coast of Hampshire, England) and the north¬ 
western'co^t of tlie Isle of Wi^ht, forming the western entrance 
to. Southi^ptun Water, pithead being the eastern. Its 
length, from the eastern shore of Southampton Water to the 
Needles rooks off the western extremity of Wight, is 15 m. 
The general breadth is frwn ai to 3 m., but Mtween Stone 
Ppint on the mainland and Eg)^t Point on the north coast of 
Wi^ht it narrows to i J m.; and si m. north of the Needles there 
spnngs from the mainkncl a great shin^ bank, mostly only a 
few yards in breadth above water, but nearly a m. in length. 

> The ’American sole {AdMms is a smaB flat-fish of 

mfsrior quality. 


It reduces the breadth Of the Solent te n little aver | m., and 
broadens at the end, on which stands Hurst Casife, an impertant 
fortification dating from the time of Henry VIII. Here Charles I. 
was imprisoned in 1648. The coast of the mainland is low 
but picturesque, and is broken by the shallow estuaries of the 
Beaulieu River and the Lym, with the small port of Lymington 
upon it. The coast of Wight rises more : tccply. On this side 
the Medina estuary opens northward, and those of the Newtown 
and the Yar north-westward into tlie strait. At the mouth ol 
Southampton Water is a projecting bar resembling but smaller 
than that of Hurst Castle, and like it bearing a Tudor fortress, 
Calshot Castle. The Solent is frequently the scene of yacht 
races. The configuration of the coast causes a double tide in 
the strait. 

SOLESMES, a village of western France on the left bank 
of the Sarthe in tlie department of Sarlhe, 20 m. W.S.W. of 
1 a; Mans by road. In loio a priory was founded at Solesmcs 
and placed under the authority of the abbey of La Couture of 
Lc Mans. Suppressed at the revolution, il was established as a 
Benedictine monastery in 1830. In 1837 it was raised ta the 
rank of abbey and became n centre of learning; the music here 
was also famous. A nunneiyf was afterwards founded beside it, 
but both institutions were abandoned after the passing of the 
associations law in i(;oi. The monastery, rebuilt at the end 
of the i(/h century, fornis a lofty mass of buildings on the river 
bank. Its church (T3th and 16th centuries) is interesting only 
for the po.ssession of two masterpieces of sculpture of uncertain 
authorship, executed approximately between 1490 and 1550. 
The most striking represents the burial of Christ and is sheltered 
by a stone structure, the front of which is beautifully carved. 
An arched opening in this front reveals the central group of 
eight figures surrounding the tomb, that of Mary Magdalen in 
the foreground being remarkably lifelike and expressive. The 
other work similarly enclosed represents tlie burial of the 
Virgin and is the later of the two in date and in the pure Renais¬ 
sance style. Sculptures representing Jesus among the Doctors 
and other scenes arc also in the church. 

SOLETO, a village of Apulia, Italy, in the province of Leece, 
from which it is n m. S. by rail, situated 299 ft. above sea- 
level. Pop. (1901), 3349. The Romanesque church of S. Stefano 
contains B3’’zantmc frescoes of the T4th centur)’ similar to those 
in the subterranean chapel of the Simti Stefani at Vaste, south 
of Otranto, and others showing the formation of anindopenieBt 
style. The fine, richly decorated campanile adjoining the former 
catlieJral was erected in 1397. 

SOLEDRE (Ger. Sdolhurn), one of the cantons of nerth- 
western Switzerland. Its total area is 305’5 sq. m., of which 
294 sq. m. are reckoned as “productive,” 111-3 sq- tn. being 
covered by forests and -89 sq. m. by vineyards. Save two small 
districts in its southern portion the whole canton is situtted 
in the Jura range, while it is said to be the most irregulitr in 
shape of all tlie Swiss cantons, this being accounted for by the 
fact that it consbts simply of the territories won at different dates 
by the town from which it takes its name. It includes most of 
the Aar valley between the towns of Bienne and Aarau, neither 
of which is in the canton, while in its nortliern portion the waters 
join the Birs River, and in its southern portion is the last bit 
of the Emme before its junction witli the Aar. It conprises 
three isolated districts, of which one (Steinhof) ©n the south is 
an “ enclave ” in the canton of Bern, while the others, Hofstat- 
ten, tliat includes the famous pilgrimage resort of Mariastdn, 
and Klein Liitzel, are on (he Alsatian frontier, and bounded by 
the cantons of Bern and of Basel. The highest point in (he 
canton is the Hasenmatt (4748 ft), whi(h forms the culminaiMg 
summit of the Weissenstein ridge, that rises just north-wait 
of the town of Soleure, and boasts of an hotel well known as a 
great centre for the air and whey cu». The canton is well 
supplied in its southern portion with railways, the main Ime 
from Bmne to Aarau tunning through U past the great junetfen 
(sE Olten, where the direct lines from Lucenie by the St Gotthaod, 
from Bern, from Zurich, and from Basel all tmito. iFonneriliy tbe 
dittriots oompoaing the canton wereiinjthedioceBM of.LautMMk 



Basel and Constance, but since the complete reorganization 
of 1814 they are all in the diocese of Basel, the bishop of which 
has his chair in Solcure. In 1900 the population was 100,762, 
of whom 97,930 were German-speaking, 1912 French-spei.king, 
and 829 Italian-speaking, while 69,461 were “ Catholics ” (the 
census does not distinguish between Romanists and Christian 
Catholics, who are still fairly strong here), ^i,o'i2 Protestants, 
aa«l 159 Jews. The capital is Soleurc, while the only otlier 
important town is Olten (6969 inhabitants). Between Solcure 
and Granges or Grcnchen (5202 inhabitants) is the village of 
Selzach, where since 1893 a passion-play has been performed 
every summer by the inliabitants. 

Till about 1850 tlie canton was mainly agricultural and 
pastoral, its pastures numViering 209, capable of supporting 
4179 cows and of an estimated capital value of 2,395,215 francs. 
Nowadays it is distinguished for the variety of its mdustric.s, 
especially in luid around Soleurc and Olten, among them being 
watch-making, shoe-factories, cotton-spinning and cement 
lartories. 

The canton is divided into ten administrative districts, that 
(■emprise 132 communes. The pre.sent cantonal constitution 
dale!', from 1887, but was revised as to some important points 
1895. The Kantmtsrat, or legislative assembly, is elceted 


(since 1895 according to the principles of proportional repre¬ 
sentation) by all citizens over twenty years of age, in the pro¬ 
portion of one member to 800 inhabitants. Since 189(5 the 
people have elected the Rcgierungsral or executive, consisting 
of five members. In both cases the perir.d of offiee is four 
years, though on the demand of 4000 citizens a pipule.r %'ote 
must be taken as to whether the existing members shall 
continue to sit or not. In the canton the “ obligatory refer¬ 
endum ” and the, “ initiative ” have obtained since 1875. By 
the former all laws pas.sed by the legislative assembly, and all 
financial resolutions involving the expenditure of 100,000 francs, 
or of an annual sum of 15,000 francs, must be approved by a 
popular vote. By the latter 2000 citizens can compel the 
legislative assembly to consider any proposal for making-a new 
law or for amending an old one. Further, the demand of the 
majority of the assembly or of 3000 citizens is sufficient to 
necessitate a popular vote as to the advi.sability of revising 
the constitution, the revised draft itself requiring a further 
jKipular vote. The two members of the federal StSnderat and 
the five members of the federal Naiimalrat are also chosen by 
a popular vote. 

Authorities. —J. Amict, Das St Ursus Pfarr-SHft d. Stadt Soleurc, 
Opt*. (Soleure, 1878-1800), and Die CrUndutigs-Sage der Sehwester- 
sUdte, Solothum, Zurich, uud Trier (Solcure, 1890); G. Bloch, 
Bolder aus d. Ambassadorenherrschaft in Soieure, issd-ryt)' (Biel, 
iIqB) ; W. Flury, Die indiutrieile Entwichetung d. Kant. S. (Soleure, 
190B); K. Meisterhans, Alleste Gesehichte d. Kant, Soleure bis 
(Soleure, 1900); J. R. Rahn, Die Mitteldlt. Kunstdenhmdler d. Cant. 
SaUure (Zurich, 1893); K. £. Schuppli, GeschielUe der Stadiverfassumf 
RMi Soleure (Basel, 1897) ; P. Stiohmner, Der Kant, Soleure (St 
and Bern, 1836); A. StrUby, Die Weidewirthschaft im Kant. 
Salture (Soleure, 189O); and £. Tatarinofi, Die Betheiligung 
Saialhurm am Schwabenkritg, 14^ (Soleure, 1899). 

(W. A. B. C) 

fOLEBBE, the capital of the Ssriss canton of that name, 
is an ancient little town, almost entirely situated on tite left 
bank of the Aar. It was a Roman eastrum, remains of which 
stiH exist, on the h^hway from Avenches to Basel, while its 
position at the foot of the Jura and close to the navigable portion 
of the Aar has always made it a meeting>pomt of various remtes. 
Five railway lines now brimdi thence, while a sixth has been 
recently added, the tunnel beneath the Weiss«tstein to Moutier 
Grandval having been completed. It was stron^y fortified 
i« 1667^1727, but since 1830 these defences have removed 
for seasons of practical convenience. Its cbiel building is the 
■linster of SS. Ursus and Victor, which dates from the i8th 
omtury, it stands on the site of a far older edifice. 

Siaoe 1828 itlias been the cathedral church cd the bishop of 
Basel, but m 1874 its chapter was auppsessed. The ancient 
tamt has a quaint ifith-century clock, while the older 
pactions of the town haU date s^ further back, Ihe earfy 
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ijtl^^ntury arsenal contains the finest collection of armour and 
old weapons in Switzerland, while the modem museum houses 
a splendid collection of fossils from the Jura, the specimens 
of Alpine rocks collected by F. J. Hugi (1796-1835), a native 
of Soleure, and a* Madonna by the younger Holbein. The 
building now used as the cantonal school was formerly the 
residence of the French ambassadors to the Swiss confederation 
from 15^0 to 1797. There are some fine 16th-century fountains 
in the little town, which in its older portions still keeps much 
'of iti! medieval aspect, tliough in the modem suburbs and in the 
neighbouring villages there is a certain amount of industrial 
activit)’. Tire Polish patriot Kosciusko died here in 1817; 
his heart is preserved at Rappcrswil, but his body is hiiried 
at Cracow. In kjoo the town had 10,025 inhabitants, almoit 
all Gcrman-BpiMiking, while there were 6o(j8 “ Catholics ” 
(either Romanists or Qiristian Cialholics), 3814 Protestants, 
and 81 Jews. In 1904 there were twenty churches or chapels 
in the town itself. One mile north of the town is the Hermitage 
of St Verena, in a striking rock gorge, above which rises the 
Weissenstoin ridge, the hotel on which (4223 ft.) is much 
frequented in summer for the nir and whey cure as well as for 
the glorious Alpine panorama that it commands. 

A 16th-century rhyme claims for the town of Soleurc the fame 
of being the oldest place in “ Celtis ” save Trier. Certainly its 
name, “ Saludurum,” is found in Roman inscriptions, and its 
position as commanding the appror,rh to the Rhine lrom_ the 
south-west ha.s led to its being more than once strongly fortified. 
Situated just on the borders of Alaniaimia and Burgundy, it 
seems to have inclined to the allegiance of the latter, and it was 
at Soleure tliat in 1038 the Burgundian nobles made their final 
submission to the (jerman king, Conrad II. The medieval 
town grew up round the house of secular cAnons foimded in the 
loth century in honour of St Ursus and St Victor (two of the 
Theban legion who are said to have been martyred here in 302) 
by Queen Bertha, tlic wife of Rudolph II., king of Burgundy, 
and was in the di( ccf c of Lausanne. The prior and canons 
Irad many rights over the town, but criminal jurisdiction 
remained with the kings of Burgundy, tlien passed to the 
Zahringen ^nasty, and on its extinction in 1218 reverted to the 
emperor, ’nic city thus became a free imperial city, and in 
1252 shook off the jurisdiction of the canons and took them 
under its protection. In J293 we find it allied with Bern, and 
this connexion is the key to its later history. It helped Bern 
in 1298 in the great fight against the nobles at Dombflhl, and 
again at Laupen in 1339 against the jealous Burgundian nobles. 
It vras be.sicged in 1318 by Duke Leopold of Austria, but he wa.s 
compelled to wthdrew. In the 14th century the government 
of the town fell into the hands of the gilds, whase members 
practically filled all the public offices. Through Bern, Soleurc 
was drawn into association with the Swiss Confederation. An 
attempt to surprise it in 1382, made by the Habsburgs, ■was 
foiled, and resulted m the Omittance of Soleure in 1385 into 
the Swabian League and in its sharing in theSempach War. 
Thougii Soleure took no part in lliat battle, it was included in 
the Sempach ordinance of 1393 and in the ^eat treaty of 1394 
by which the Habsburgs renounced their claims to all territories 
within the Confederation. In 1411 Soleure sought in vain to 
be admitted into the Confederation, a privilege only granted 
to her in 1481 at the diet of Stans, after she had taken part in 
tlie Aargau, Italian, Toggenburg, and Burgundian Wars. It 
was also in the isth century tlat by purchwe or conquest the 
town acquired & main part of the territories forming the 
present canton. In 1529 the majority of the “communes” 
went over to the reformed faith, and men were sent to fight on 
ZwingU’s side at Kappel (1331), butin 1333 the old faith regaimed 
its sway, and in 1380 Soleure was a member of the Qolqen, or 
Bomanean, League. Thpugh tljie e'jty ruled Uie surroimdhig 
districts, the peasants were, ^ly treated, and hence, thair Revolt 
in .1653 was not so despite as in other tilacies- Soleure 
was the .usual residence_ of the ^neh ambassai^r frpm «3o to 
1797, ^ po doubt, this 'Mpeii oh the formation of a ‘patri¬ 
ciate, after afiSijfo wh citwei^s jwtie WfvWsd,andt(*tfr 
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we find only twenty-five ruling families distributed over the 
eleven gilds. Serfage was abolished by Soleure in 1785. The 
old system of the city ruling over eleven bailiwicks came to an 
end in March 1798, when Soleure opened its gates to the French 
army, and it was one of the six “ directorial ” cantons under the 
1803 constitution. In 1814 the old aristocratic government 
was set up again, but this was finally broken down in 1831, 
Soleure in 1832 joining the league to guarantee the maintenance 
of the new cantonal constitutions. Though distinctly a Roman 
Catholic canton, it did not join tlie “ Sonderbund,” and voted 
in favour of the federal constitutions of 1848 and 1874. 

(W. A. B. C.) 

SOLFATARA, a volcanic vent emitting vapours chiefly of 
sulphurous character, wheiice the name, from the Italian solfo 
(sulphur). The typical example is the famous Solfatara, near 
Puzzuoli, in the PUegraean Fields, west of Naples. This is an 
old crater which has not been in active eruption since a.d. 1108, 
but which is continuously exhaling heated vapours, chiefly 
hydrogen sulphide, sulphur dioxide and steam. Tlicse issue 
from orifices in the cru.st, on the walls of which are yellow 
incrustations of sublimed sulphur, sometimes orange-red by 
association with arsenic sulphide, whilst the trachytic rocks of 
the volcano are bleached and corroded by the effluent vapours, 
writh formation of such products as gj'psum and alum. Sal 
ammoniac occurs among the sublimates. The term solfatara 
has been extended to all dormant volcanoes of this type; and a 
volcano which has ceased to emit lava or ashes, but still ev'olves 
heated vapours is said to have pas.sed into the “ solfataric 
stage.” Examples are to be found in many volcanic districts. 
By French geologists the term soufrUre is used instead of the 
Italian solfatara. (See Vou'anoes.) 

SOLFERINO, a village of Lombardy, Italy, in the province 
of Mantua, 5 m. S.W. of San Martino della Battaglia (a railway 
station 72 m. E. of Milan on the line to Verona), situated 
410 ft. above sea-level, on the south-west edge of the hills 
bordering the Lake of Garda on the south. Pop. (1901), 1350. 
It was the scene of a battle fought on the 24th of June 1859 
between the allied Franco-Sardinian army under Napoleon III. 
and Victor Emmanuel, and the Austrian army commanded 
by Francis Joseph II., in which, after a severe contest, the 
latter retired over, the Mincio (sec Italian Wars). The battle 
fought by the Sardinians on the left wing of the allied army is 
often called by the separate title of San Martino, from a hamlet 
near the Brescia-Verona railway, about which it was fought. 
From this battle, a certain shade of blue was designated by the 
name of SoUerino, and was very popular for some years, though 
now, unlike its companion “ magenta,” it is forgotten. 

SOLI (mod. MezetlU), an ancient town of Asia Minor, on the 
coast of Cilicia, between the rivers Lamus and Pyramus, from 
each of which it is about 62 m. ColonLsts from Argos in Greece 
and Lindus in Rhodes arc described as the founders of the town, 
which is first mentioned at the time of the expedition of the 
younger Cyrus. In the 4th century B.c. it was so wealthy that 
Alexander exacted a fine of. 200 talents. In the Mithradatic 
War, Soli was destroyed by Tigranes, but it was subsequently 
rebuilt by Pompey, who settled there many of the pirates 
whom he had captured, and called the town Pompeiopolis. 
Soli was the birthplace of Qirysippus the Stoic and of the poets 
Philemon and Aratus. The bad Greek spoken there gave rise 
to the term (roXodcurpit, solecism, which has found its way 
into all.-flie modem languages of Europe. The ruins, which lie 
on the r'glk bank of the MezetlG Su have been latelv plundered 
to supply 'building material for Mersina, and little remains 
except part of the colonnade which flanked the main street 
leading to the harbour. The place is easily reached from 
Mersina by carriage in about 1} hours. {D. G. H.) 

SOLI, a Greek ciW on the north coast of Cyprus, lying at 
Soliais in the metalliferous country round Karavortasi near 
Lefka, on the south side of Mdtphou Bay. Its kingdom Was 
bounded by the territories of Marion, Paphos, Tamassus and 
Lapathus.' It was believed to have been founded after the 
Trojan War(e. ii8o)by theAttic hero Acamas; but no remains 
bave been found in this district earlier than the Early Iron Age 


-SOLICITOR 

(r. 1000-800). The town of “ Sillu,” whose king Irisu w.as an 
ally of Assur-bani-pal of Ass5Tia in 668 B.c., is commonly sujj- 
po.sed to represent Soli.’ In Hellenic times Soli had little 
political importance, though it stood a five months’ siege from 
the Persians soon after 500 b.c.; its copper mines, however, 
were famous, and have left Copious slag heaps and traces of 
small scattered settlements. A neighbouring monastery i.s 
dedicated to “ Our Lady of the Slagheaps ” \Pamgia Skour- 
gioiissa). But the copper seems to have been exhausted in 
Roman times, and thereupon Soli became desert. 

See W. H. Engel, Kypros (Berlin, 1841 ; classical authorities); 
J. L. Myres and M. Ohnefalsch-Richtcr, Cyprus Museum Catalogue, 
(Oxford, l8og ; antiquitic.s) ; G. F. HUl, Brit. Mus. Cat. Coins of 
Cyprus (London, 1904 ; coins). (J. L. M.) 

SOLICITOR, in England, an oflicer of the Supreme Court of 
Judicature qudified to conduct legal proceedings for his clients: 
sec also Attorney. Previous to tlte reign of Henry III. the 
common law considered it indispensable that the parties to a 
suit should be actually present, but the privilege of appearing 
by attorney .was conceded in certain cases by special di.spensa- 
tion. The passing of the Statute of Merton and subsequent 
enactments made it competent for both parties in all judicial 
proceedings to appear by attorney. Previous to the pa sing 
of the Judicature Act of 1873 there was a di.stinction between 
the terms “ solicitor ” and “ attorney.” Solicitors appear to 
have been at first distinguished from attomej’s, as not having 
the attorney’s power to bind their principals, but latterly the 
distinction was between attorneys as the agents formally 
appointed in actions at law, and solicitors who look care of pro¬ 
ceedings in parliament, chancery, privy council, &c. In 
practice, however, and in ordinary language, the terms were 
synonymous. Down to the i7tli century the solicitor of the 
chancery courts was considered inferior to the attorney of the 
common law courts, but the rapid growth of equity jurisdic¬ 
tion gave the solicitor an importiuice in no degree inferior to his 
fellow practioner at the common law. Until 1873 'I- "'“s usual 
for attorneys to be admitted as solicitors as well, but the Judica¬ 
ture Act of that year enacted that all persons admitted as 
solicitors, attorneys or proctors of an English court sh.'Jl hence¬ 
forth be called solicitors of the Supreme Court, Regulations 
regarding the qualification of attorneys are found as far back 
as the 20 Edward 1 . (1292), and the profession has been strin¬ 
gently regulated by a series of statutes passed during the igtH 
century, notably the Solicitors Act 1843 and the Solicitors .Acts 
1877 and 1888. 

Every person, before he can become a duly qualified solicitor, 
must serve an apprenticeship or clerkship to a practising solicitot 
for a term of years varying from three to five, he must pa.s8 all the 
necessary examinations, he must be duly admittcA and entered 
on the roll of solicitors kept by the Incorporated Law Society and 
must take out an annual certificate to practise. The organization 
of tho profession is in the hands of the Incorporated Law Society. 
Established originally in 1827, in succession to an earlier society 
dating back to 173Q, it was incorporated in 18.31. It began courses 
of lectures for students in 1833 and ten years later was constituted 
registrar of attorneys and solicitors. In i8(jo it obtained the power 
of suing unqualified solicitors and in 1888 it was given the custody 
of tlte roll of solicitors, on the abolition of the office of the clerk of 
the Petty Bag. The Solicitors Act of 1888 vested in the Incor¬ 
porated law Society the power of investigating complaints as to 
the. profe.s.sional conduct of solicitors, as well as power to rcluso 
to renew the annual certificate of a solicitor, subject to the solicitor's 
right of appeal. The statutory committee of the Incorporated 
Law Society may make application to the court to strike a solicitor 
off .the rolls without preliminaty inquiry the committee where 
he has been convicted of a criminal offence, but where he is alleged 
to have been guilty of unprofessional conduct or a statutory offence 
the committee first hold a preliminary inquiiy. Apart from its 
judicial administrative authority it has exercised powerful influ¬ 
ence in tho attitude which it has frequently taken towards proposed 
legi^tion. Membership of the society, i^iich is not compulsory, 
is open to any duly qualified practising solidtor, on approval b? 
the council. No person, however duly qualified, can be admitfea 
as a solicitor till he hu attained the age of twenty-one years. 
Though admitted as a solicitor and Ms name entered on tlie roll 
he is not at liberty to practise until he bas taken out bis annual 
certificate, tho fees for which vary according as the applic^t 

* E. Schrader, AbK K. Prouss. Ak. Wiss. (1879), pp. 31-36. 
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istsnds to practlee in London or tho piovinoei. Solicitors now ' ~~ 
have a right to practise in any court, i.i. in every division of tho 
High Court, in every inferior court, in the ecclesiastical courts 
(aa proctors), in the court of appeal, in the privy council and in 
the House of l^ds. Their right of audience, however, is re¬ 
stricted. They may appear as advocates in most of the inferior 
courts, as before justices, magistrates, coroners, revising barristers 
and county courts. They have no right of audience, however, 
in the Mayor’s court, London, nor in the High Court of Justice, 
priv^' council or House of Lords, where, from time immemorial, 
tho right has pertained to the bar, but they have right of audience 
in chambers and certain bankruptcy matters, bince the Con¬ 
veyancing Act 1881 solicitors may do all kinds of conveyancing, 
which formerly was considered tlio exclusive business of the bar. 

The Conveyancing Act 1881 having made great changes in tho 
practice of conveyancing, it became necessary to place the re¬ 
muneration of solicitors upon a new basis. This was done by the 
Solicitors’ Remuneration Act, passed on tho same day aa the 
Conveyancing Act. It provides for tho framing of general orders, 
fixing the principles of remuneration with reference inter alia to 
the sidU and responsibility involved, not, as was generally the case 
before, with reference simply to the length of the aocunionts 
perused or prepared. A solicitor is not responsible for statements 
made by him m his professional capacity as an advocate, and all 
communications which pass between a solicitor and his client arc 
priviieged, so also is any information or document which he has 
obtained in his ])rofessional capacity on behalf of his client. ’The 
relation of solicitor and client disqualifies the former from dealing 
with his client on liis own behalf, while it gives him a lion, on pro¬ 
fessional services, over the deeds, &c., of tho client in Ids posseasion. 

A solicitor’s remuneration is minutely arranged by statute and he 
has no power of recovering more from his client than his statutory 
charges, and ho is liable to bo sued for damages for negligence in 
liis client’s behalf. Certain personal privileges belong to a solicitor. 

He is free from serving on juries, nor need he, t^amst his will, 
serve ns a mayor, alderman, sheriff, overseer or churchwmden. 

In Scotland solicitors in the Supreme Court are not, as in England, 
tho only persons entitled to act as law agents. They share the 
privilege witli writers to the signet in the Supremo Court, with agents 
at law and procurators in fhe inferior courts. Ttiey were formed 
into a society in 1784 and incorporated in lygf', and arc usually 
recognized as members of the College of Justice. This difference 
is, however, now of little importance, as by the law Agents Act 
1873 any person duly admitted a law agent is entitled to practise 
before any court in Scotland. In the United Stales the tmm 
solicitor is used in some slates in the sense of a law agent practising 
before a court of equity. . 

Many of the great public oflico.s in England and tho Umted 
States have their .solioitora. In England tlie treasury solicitor fills 
an especially important position. He is resiionaibfe for the en¬ 
forcement of payments tlue to tho treasury, and conducts generally 
its legal business. The office of king’s proctor is also combined 
with that of treasury solicitor. Under his powers as king’s proctor 
the treasury solicitor- acts as administrator of the personal estate 
of ao intestate which has lapsed to the crow'n, and intervenes in 
cases of divorce where collusion is alleged (see under Proctor). 

Under tlie Prasecution of Offences Act 1884 he also acted as director 
of public prosecutions, and was sometimes called Crown Solicitor. 

By tlie -Proseention of Offences Act igo8 the office of director of 
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DOsseldorf, and 20 m, N.E. of Cologne by rail. Pop. (1905); 
49,018. Solingen is one of the chief seats of the German iroh 
and steel industry, its speciality consisting in all kinds of cutl^, 
Solingen sword-blades have been celebrated for centuries, and 
are widely used outside Germany, while bayonets, knives, 
scissors, surgical instruments, files, steel frames and the like are 
also produced in enormous quantities. These articles are largely- 
made by the workmen at their own homes and supplied to the 
depots of the large dealers; there are about 20,000 workers 
in steel in Solingen and the vicinity. Solingen received its 
municipal charter in 1374. Sword-blades have been made 
here since the early middle ages, and tradition affirms that the 
art was introduced during the Crusades by smiths from 
Damascus. 

SOLINUS, GAIDS JULIUS, Latin grammarian and compiler, 
probably flourished during the first half of the 3rd century- *4). 
He was the author of Collectanea rerum memorabilium, a 
description of curiosities in a chorogTtq>hical frameworks 
Adventus, to whom it is dedicated, is identified with Oclatiriius 
Adventus, consul a>d. 218. It contains a short description of 
the ancient world, with remarks on historical, social, religious, 
and natural history questions. The greater part is taken from 
Pliny’s Natural History and the geography of Pomponius Mela. 
According to Mommsen, Solinus also used a chronicle (possibly 
by Cornelius Bocchus) and a Chorographia pliniana, an epitome 
of Pliny’s work with additions made about the time ofHadrian. 
Scliarz, however, suggests the Roma and Prattm of Suetonius. 
The Collectanea was revised in the 6th century under the title 
of Polyhistor (subsequently taken for the author’s name). It 
was popular in the middle ages, hexameter abridgments being 
current under the names of Theodericus and Petrus Diaconus. 


By — _ _ - 

public prosecutions was separated from that of treasury solicitor 
and made a separate appointment. In Ireland, solieitoTB called 
crown solicitors arc attached to each circuit, their duty being to 
prepare the case for the crown in all criminal prosecutions. In 
Hie United States the office of solicitor to the treasury was created 
by Actof Congress in 1830. His principal duties-are to take measures 
protecting the revenue and to deal wifli lands acquired by tiie 
United States by iudicial process or vested in them by security 
for payment of debts. ' 

See E. S. V. ChriWian, A Siort History of Salmtors; Cordery 
on SoUeitors; and A. P.! Poley, Law Affecting Soiiciiors. 

SOUCirOB'CBNEBAL, in England, on? of the law officers 
of the crown, appointed by letters patent. He is always a 
member of the House of Commons and of , the political party 
in power, changing with ij. His duties are practically the same 
as those of the attorney-general {q.v.), to whom he is'subordi¬ 
nate, and'whose business and authority would devolve upon 
him in case o£ a vajcancy in the office. He receives a salary of 
£6000 a year, in addition to fees for any litigious business he 
may conduct on bdhaH of the crown. The position of the 
solicitor-general for Scotland in the main corresponds with that 
of the En^h solicitor-general. He is next in, rank to the 
Idid advocate. In the United States the (®ce of solkitor- 

general was created-'by Act of Congress in 1870. - 

lOUROBN, a toivn of Germany, in. the Pt^ito Rhine 
iWVince, on h W^t,. above the . Wupppr, .,13 'nji. of 


The commentary by Saumaise in his Plinianae exercitaiiones 
(t&Sg) is indispensable; host edition by Mommsen (1805), with 
valuable introduction on the MSS., the authorities used by Solinus, 
and subsequent compilers. See also Teuffel, Hist, of Homan 
Litcratuie (Eng. trans., 1900), 389; and Schanz, GeschirlUe Her 
romisthen I.itteratur (1904), iv. 1, There is an old English tran.s- 
lation by A. Golding (1587). 

SOLIPSISM (Lat. solus, alone, ipse, self), a philosophical term, 
applied to an extreme form of subjective id^ism which denied 
that the human mind has any valid ground for believing in the: 
existence of anything but itself. “ It may best be defined, per¬ 
haps, as the doctrine that all existence is experience, and thaf 
there is only one experient. The Solipsist thinks that he is ffttf 
one t ” (Schiller). It is presented as a solution of the problem oP 
explaining the nature of our knowledge of the external world. 
We cannot know things-in-thcmscives; they exist for us only 
in our cognition of them, through the meffium of senae-giyet>; 
data. In F. H. Bradley’s words {Appearance and Realily)i' 
“ I cannot transcend experimice, and experierme is my experi-' 
ence. From this it follows that nothing beyond myself exjstsjf 
for what is experience is its (the self’s) states.” 

See lOEAUSM; also F. C. S. Schiller, Mind, New Series (April 1904}. 

, t 

SOLIS, ANTOMIO DE (1610-16B6), Spanish dramatist «nd 
historian, was bom in 16x0 at Alcalfi de Henares (less probably, 
Plasenria), and studied law at Salamattca, whele he pro^ 
duced a comedy entitled Amor y obtigacidn, which was acted 
in 1627. He became secretary to the count of Oropesa, and -in' 
1654 he was appmnted secretary of state as well as private' 
seia-etary to Philip IV. Later he obtained the lucrative pqst' 
of chrbnider of tbe.Indies, tod, on taking orders in 1667, seyerpA 
his connexion with the stage. He died at Madrid on the 
April 1686. Of his ten extant plays, two have some place'in' 
the history of the drama. M Amor tH use was adant#.i|(y 
Scarron ato ag^in by Thomas Corneille as L'Amour 4 la modest 
while La Gltanilla de Madrid, itself founded on the wwld iof 
Cervantes, has been utilized directly or indirectly by Pi 'A~ 
WqIS,.V ictor Hugo,and Longfellow. .The titles of .the remain!-, 
ing seven are Tnunpes dt mm y /orluna,i Emiite .y Orieos 
El AUdsax Jel secrOo, Jets Amamas, El jPectw Cqt 4 im, {/«! 
j^o hafit sie^,exA, 4 mpartsr el ettem^ y obUgmirt . 

sujwiivpswipt, fli„th 9 
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mttmia df^h congMistg, diM«ii(a,aovetisu the three years betweeui 
tims appamtipent of Cortes u> command^he invading force and 
the M of the cit;y, deservedly ranks as a Spanish prose cla<eic. 
|t was published in 1684.; on English translation by Townshend 
appeared ip . 17 34. 

SOUTAIBE (Fr. for “ solitary ”), n game played on a board 
indented with 33 or 37 hemisfdterical hollows, with the same 
number of balls or marbles. An unoccupied hollow i.s left by 
removing one bail, and the ba}ls> or pieces, are then captured as in 
draughts. No moves are allowed in diagonal directions or ove 
more than one space at a time. 

SOLO, OK Solo Whist, a cord game which is a modification 
ef whist, the chief distinctivo featnr<3 besiig tliat a single player 
generally has to oppose the other three. The game came into 
vogue in England towards the end of the ipth ix-ntury. The 
following “ declarations ’’ con be made, the order being impor¬ 
tant: (i) proposition; ^2) acceptance; (3) solo; (4) misirr\ 
(5) abondance (or abundance); (6) miscre ouverte; (7) abondance 
deelaree (declared abundance). Proposition and acceptance 
go together, as will be seen; of the rest “ solo ” can be declared 
over "jxnpositioa,” WM«ni over solo, and so on. The stakes— 
regarding sixpence as the unit—are; for proposition, sixpence; 
for solo, sixpence (sometimes a .shilling); for misire, a shilling; 
for abundance, cighteenpence; for open tnishe, two shillings; 
for declared abundance, three shillings. A further stake may 
be arranged for “ ovcrtricks," to be paid to the player for every 
trick made above the number proposed, and for “ undertricks,” 
to be paid by the player for every trick below that numberj 

A full pack is used; players cut as at whist for deal and seats ; 
die cards may be dealt singly, but are more commonly dealt 
by threes, with a single card for the last round. The last card 
is turned up and left exposed for a round, whothor it is used for 
trumps or not. One deal constitutes a game. The laws of 
whist obtain, where applicable, in such matters as following 
. suit, revoking, the passing of the deal, itc. The player on the 
dealer’s left is first to declare or pas?: if bo proposes, any 
player may accept, the right going first to the player on 
his left, but any player when hi.s turn comes may make 
a higher declaration than any that has gone before him, 
though a player whose call has beon supers^ed may amend 
bis call afterwards. If all the players pass, either there is a 
new deal, or by arrangement there is a .general mism, when 
tbe player who takes the most tricks—sometimes, the last trick— 
pays a single stake all round. , 

Th* Dteiartttions, —(i) Proposal : This is an invitation to another 
pilfer to " accept," i.e, to join tiic proposer 4n an attempt to mako 
eight tricks, (2) Solo: Here a player nlulortakes to win five 
tricks, playing against the other three in combination. (3) Mishe : 
This is a dwUration by a player tliat be will not win a single 
trick. There are np trumps, butt the tum-up card is loEt caposed 
ibr the first round. U the caller wins a tnck the game is at an 
end (there are no overtricks or undortricks), but he has a right 
to see the opponents' hands, to be sure tliat no revoke has been 
made. A tnek that has been turned may not bo seen afterwards. 
(4) Abundance is a declaration that a player will make nine tricks 
suglc-liaiided. The caller makes any suit trumps, but abundance 
in the turn-up suit takes precedence over abundance in other 
suits. The trump suit must be declared,ai(cr the other players 
^ve passed, before the first round is played. (5) Misire ouverte : 
Tips call is a declaration to lose all thirteen tricks, but after 
the ‘first tridr tbe caller's cards are placed on the table, though 
{to nay play them as he cleases, (6> Dedtred Abundance : This 
u a deplmation of ihe callw to mako ail thirteen tricks by his own 
md. He makes his own trumps and always (rads, but a deeUwa- 
tkm in’fhb suit of the turn-up card takes ‘precedence over others. 
The game ehds when the caller loses a trick. There are no under- 
tricht. . • 


lOiiOOIIE (Stcalamia frbm Lat. fye), a repon of 

north-central IPmnce extending overportions of tte department 
of Loiret, LoiMt-Cher and Cher. IK tirfea is about 1800 sq. m., 
aiid its boundaries Bt«, on the N. the tiber Loire, on the S; the 
ChW,«ntfeeE.theaislrictsof Sancerrefind'Betry. The€ologne 
it 'wa^ter^ by the GosM and the BeuvwM, tributaries of the 
Loire,tdid the Saufdre, on affluent of the (!%idp, all three having' 
a west-south-westerly 'direction^ The pobW ahd' iharehes which ^ 
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of its soil, which is a mixtnre of sand and clay. The conse¬ 
quent unheaitliiness of the climate has been greatly inifigalad 
since the ioucldle of the i'9th century, .when Nii^lpai. m. Wd 
the way in tlte reolamutimi of swiunps, tlm .planting erf pines 
and other trees and other improvements. Arable farming and 
stock-raising are fairly flourishing in tiic Solognc, but there 
is little manufacturmg activity, tlie clot!) manufacture of 
Roraormitin being the chief industry. Game is alwndant, and 
the region owes much of its revived prosperity to the creation 
of large sporting estates. 

SOLOLA, the capital of the department of Solola, in Guate¬ 
mala; on the northern shore of lake Atitlfin, 46 m. W.N.W. 
of Guatemala city. Pop. (1905), about 17,000. Sololfi is the 
ancient capital of the Cakchiquel^ Lidians, who form the bulk 
of the population. In the city ’coarse cloth, pottery, cigars 
and soap are manufactured, and there is a laige prison and 
reformatory. Among the surrounding mountains arc large 
and successful coffee plantations, owned by German settlers. 
On the i8th of April 1902 Solola was wrecked by an eurtliquake, 
but as most of the houses were constructed of wood it was 
speedily rebuilt. 

SOLOMON ‘ (loth century B.c.), the son of David by Bath- 
sheba, and his successor in the kingdom of Israel. The many 
floating and fnigmentarj' notes of various dates that have 
found a place in the account of his reign in the book of Kings 
(q.v.) show how much Hebrew tradition was occupied with the 
monarch under whom the tlirone of Israel reached its highest 
glory; and that time only magnified in popular imagination 
the proportions of so striking a figure appears from the opinions 
entertained of him in subsequent writings. Tlie magnificence 
and wisdom of Solomon (cf. Matt. vi. 39; Luke xi. 31) and the 
splendour of his reign present a vivid contrast to the troublous 
ages which precede and follow him, although the Biblical records 
prove, on closer inspection, to contain so many incongruous 
elements that it Is very difficult to form a just estimate of his life 
and character. A full account is given of the circumstances of 
the king's accession (contrast the summary notice^, i Kings xxii, 
4r seq.; 2 Kings xv. 1, xxi. 24, xxiv. 18, &c.). He was not the 
true heir to the tlirone, but was tbe son of David by Bathsheba, 
wife of Uriah the Hittite, whom David sent to his death “ in 
the forefront of the battle.” The child of the illegitmate union 
died; tlic second was called Jedidiah (“ beloved of Yah[wehJ ”) 
or SliSlOmuh (the idea of requital or recompense may be im¬ 
plied); according to i Chron. lii. 5, on the other hand, Solomon 
WHS the fourth, or rather thefiftli, child of Bathsheba and Dgv^. 
Tie episode fbrms tbe prelude to family rivalries, David’s 
first-bum, Amnon, perished at the hands of the third son, 
Absalom, who lost his life in his revolt (2 Sam. xiii:--xx.). Tte 
second, (Thileab, is not mentioned in the history, and the fate of 
the fourth, who regarded himself as tbe future king, is described 
in j Kings i., iL Bathsheba, relying upon David’s promise 
that Solomim should succeed him, vigorously advanced her 
son's claims with the support of ladpk the priest, the military 
officer Benaiah, and David’s bodyguard; Adonijah* for his pgrt, 
had David's old priest Abiatbar, tbe coosmander joah, and the 
men of Judah. A more serious breach could scarcely he itnagined. 
The adherents of Solomon gained the day, and with his accession 
a new regime was inaugurated, not, howe^, "^thout Hoodsh^, 

Solomon's age at his accession is not recorded. The tradition 
that he was only twelve (i Kings 11 ; 12 SeptnOgint: hr fourteen, 
Jos. Ant, viiL y, 6) may rest< upon lit 7 (" I am &it a little child”; 
if this is not h^erbplei, or upon the cbrondkigical scheme embodied 
in 2 Sam-,xii). 23, 38, xiv. 28, xv. 7. , It agrees yrith his subordinate 
position in portions of ch. i., out his independent actions in 
ch, ii. suggest a mere mature age, and'according tb xi; rfi) Xiv. 21; 
his son Stishoboam was lalreadyborn •(but contrast Again xit. 24 
Septuogiat, 2 Chron. ariii. 7). S«»: further, S#. po). 4681, 
“•S' I, ■ , , , . 


> Heb. ShllSmSh, as thouA" his peace “fbUt fhe tree iheanhte 
is uacebtoini; evidence for im rfonnemOtl With thk Came of a god m 
given by H. Winchtpr'anfi Zimamrti, KMilirashr. u. das AHeWeA^ 
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SOLOMON 


The acute observation'that ^ Sam. ix.-xk.; a KingB i. ii. 1-9,1 
t.'i eSS-i w®*'* uvidcatiy incorporated after the Deuteroaoroic re- 
d^tion oi the books of. Samuel (K. Budde, Samuei, p. xi.) is con¬ 
firmed by the framework of Kings with its annalistic material 
similar to that preserved in 2 Sum. v.-viii., xxi.-xxiv.; 1 Kings' 
ii. IO-J2. With this may belong iii. 3 (the compiler's judgment), and 
espocialW v. 3 ^q., where reference is made to David's incessant 
wars (2 Sam. viii.h That 2 Sam. ix.-xx., &c., liad previously been 
omitted by the Douteronomic redactor him.self (Budde) cannot 
be proved. These post-Deuteronomic narratives preserve older 
material, but with several traces of revision, so that i Kings i. ii. now • 
narrate both the end of David's reign and the rise of Solomon 
(see 1 . Bensinger's commentary on Kings, p. xi.; C. HoUhey, ISuch 
d. Konige, p. 17). The latter, however, is tlicir present aim, and 
some attempt appears to have been made in them to exculpate 
one whose accession finds a Judaean parallel in jehoram (a Cia-on. 
xxi. 1-4). Thus it has been held tmt David's charges (ii. 1-9) 
were written to absolve Solomon, and there is little probability in 
the story that Adonijah after bts pardon really requested the hand 
of Abisnag (ii. 13-25), since in Oneutal ideas this would be at once 
viewed us a distinct encroachment upon Solomon's rights as heir 
(of. W. R. Smith, Kinship and Marriage, 2nd ed., p. no). 

Every emphasis is laid on the wisdom of Solomon and his 
■wealth. Yahwch appeared to Solomon in a dream and offered 
to grant whatever he might a.sk. Confessing his inexperience, 
the king prayed for a discerning heart, and was rewarded 
with the gift of wisdom together with riches and military glory. 
There follows an example of his sagacity: the famous story of 
the steps he took to determine which of two claimants was 
the mother of a child ^iii. 16-28).’ His wisdom excelled that 
of .Egypt and of the children of the East; by the latter may be 
meant Babylonia, or more probably the Arabs, renowned 
through all ages for their shrewdness. Additional point is 
made by empliasizing his superiority over four renowned 
sages, sons of Mahol; but the allusion to these worthies (who 
arc incorporated in a Judaean genealogy, i Chron. ii. 6) Is no 
longer intelligible. He is also credited with an interest in 
botany and natural history (iv. 33), and later Jewish legend 
improved this by ascribing to him lordship over all beasts and 
binds and the power of understanding their speech. To tliis 
it added the sovereignity over demons, from a wrong inter¬ 
pretation of Eccles. li. 8 (see Lane, Arabian Nights, mtrod., 
n. 21, and ch. i, n. 25). As his fame spread abroad, people 
came to hear his -wisdom, and costly presents were showered 
upon him. The sequel -was the visit of the Queen of Sheba 
(i Kings iv. 29-34; x.). The interesting narrative appears in 
another light when we consider Solomon’s commerciaj actmty 
and the trading intercourse between Palestine and south 
Arabia.® His wealth was in proportion to his wisdom. T^ing 
journeys were conducted with Phoenician help to Ophir and 
Tarshish. With the horse-breeding districts of the north he 
traded in horses and chariots (x. 28 seq.; see Mizraim), and gold 
accumulated in such enormous quantities that the income for 
one year may be reckoned at about £4,100,000 in weight (x. 11 
seq., 14 sqq.). Silver was regarded as stones; the precious cedars 
of Lebanon as sycamores. His realm extended from Tiphsah 
(Thapsacas) on the Euphrates to the borders of Egypt (iv. 21, 24), 
and U agrees with this that he gains important conquests in the 
north (2 Chron. viii. 3 seq.; but see i King, ix. i8](. He main¬ 
tained a veiy large harem (xi.), and among his wives was the 
daughter of an Egyptian Pharaoh. For his distinguished con¬ 
sort, who brought Gezer as a dowry, a special pakce was built 
(iii. I, ix. 16, 24), and this was only one of many building enter¬ 
prises. 

The description of the magnificent Temple of Jerusalem, 

* For parallels, sec R. Flint in Hastings’s Diet. Bib, jv. 562, n. 1. 
For the FompehiB waU-painting representing Solomon's judgment 
(the figures are pygmies 1 ), see A. Jaremias, Aim Test. imUchdtd. 
M. Orients 2nd ed., p. 492 seq, (with illustration and reierences). 

“ For Mohmumedan stpries of Solomon, the hoopoe and the 
flueen of Sheba, ace -the Koran, Snr. xxvii., which dfosely foltows 
3 je second Targum to Esther i. 2, where the Jewish fables may be 
read in full. this story, see uso J. Hslivy, £cote pratigw des 
Jtaiim itudes (190s), pp. 5 -* 4 . ““d the Chinese parallel in the 
Mittheilnngen of the Berlin Seminar for Oriental Languages (J904), 
vii. i. pp. 117-172. For the late legends of Solomon see .M> Grun- 
bamn, Neiie Beitrtge eiir semit. Sagen, pp. 198-237, (LoideB, 1893); 
G. SaUbei^er, Die Sdhnto-Sagt in der nemitmieu Uhratw (Beriin, 
2907). 


occupies oonaiderabie space in Solomon's histoiry (t.« 
viii.), appears in more elAborate form in the chronicler’s later 
work The detailed recenrd stands in contrast to the brief 
account of his otlier buildings, e,g. the palace, which, from an 
Oriental point of viftw, was of the first importance (vii. i-is). 
But the Temple and p^uce were adjoining buildings, separated 
only by a wall (cf. Ezek. xlii. ao, xliii. 7 seq.), and it cannot be 
said tliat the former had originally the prominence now ascribed 
to it. Nor can the accounts given by Deuterononiic witers 
of its significance for the religious worship of Israd be u.sed 
for an estimate of contemporary religion (v. 1-6, viii). 
Whatever David had institute at Jerusalem, it is at Gibeun 
that Solomon observed the opening sacrificial ceremonies, and 
there he received the divine revelation, “ for that was the great 
high-place ” (iii. 4 sqq.). Though this is justified by a late 
writer (iii. 2), subsequent history shows that the high-places, 
like the altars to heathen deities in Jerusalem itself, long_re¬ 
mained undisturbed; it was tlie Deuteronomic retormatioi^ 
ascribed to Josiah, which marked the great advance in the 
religion of Yahweh, and under its influence the history of the 
monarchy has been compiled. Moreover, with the emphasis 
which is laid upon the Jerusalem Temple is to be associated the 
new superiority of 2^ok, the traditional ancestor of the 2^dok* 
ites, the Jerusalem priests, whose supremacy over the other 
Levitical families only enters into the history of a much later 
age (see Levites). 

In fact, Solomon, the pious saint, is not the Solomon of the 
earlier writings. Political, commercial and matrimonial alli¬ 
ances inevitably left their mark upon natioiud religion, Md the 
introduction of foreign cults which ensued is charactcristicalljr 
viewed as an apostasy from Yahweh of which he was guilty *« 
Us dd age,^ The Deuteronomic writer finds in it the cau.se 
of the subsequent separation of the two kingdoms (xL 1-13), 
and he connects it with certain external troubles which prove 
to have aSected the whale course of his reign. The general 
impression of Solomon’s position in history is in fact seriously 
disturbed when the composite writings are closely ■viewed. 
On the one side we see genial internal conditions prevailing in 
the land (iv. 20, 25), or the exalted position of the Israelites ,as 
officials and overseers, while the remnant of the pre-Israriite 
inhabitants serve in labour gangs (ix, ao sqq.). On the other 
hand is the mass of toiling Israelites, whose oppressed conditioB 
is a prelude to tlie later dissensions (1 Kings v. 13 s^q.; cL z 
Kinjp xii.; see the divergent tradition in 2 Chron. ii.). The 
description of Solomon’s administration not only ignores ^ 
tribal divisions which play an important part in the separatioa 
of Israel from Judah (xii. 16; cf. 2 Sam. xix. 43-«x. 2), but 
represents a kingdom of modest dimensions in which Judah, 
apparently is not included. Some north Judaean cities m^t 
be named (iv. 9 seq.), but south Judah and Hebron the seat of 
David’s early power find no place, and it would seem as tbou^ 
the district which had shared in the revolt of Adonijidi was 
freed from the duty of furnishing supplies. But the documest 
has intricate textual peculiarities and naay be the Judaeatt 
adaptation of a list originally written from the standpoint of 
the north-lsraelite monarchy. Further speculation is caused 
when it is found that Solomon fortifies such cities as Miegiddo, 
Beth-horon and Tamar, and that the Egyptian Pharadh had 
slain the Canaanites of Gezer (ix. 15 sqq,). We learn, also, that 
Hadad. a young Edomite prince, had eswped the sanguina*y 
campaign m the reign of David (2 Sam. viii. 13 seq.), and had 
takenrefuge in Egypt. He was kindly received by Hiaraoh, whn 
gave him the sister of his queen Tahpenes to-wife. On DaVid’s 
death he returned and ruled over Edom, thus not tnereljr 
contxolKng (he port of Elath and the trade-routes, btit -even 
(according to the Septui^t) oppressing Israel (xi. t4-i'2, *■3; 
see Sepfuagint op v. 22).* Moreover, an Aramaean depenjiiwfc 

‘ Oa the rolotioa ;betwsen trade and ie%ion in old .Ql^ental life, 
see ‘the v^uable remarks by G. A- Smith, Eney. Bib. .cdl.''5'*S7 sfeq. 

* "nie narrative contains composite features (see 'tW Tlif«i*wi« 
cited in artiete Kinds). There » a 'curloas sescaUance betwena 
one' form of the story and the Septaasfot account pf the rise oC 
Jeroboam 
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of Hadadezer, king of Zobah, to tite north of Palestine (see 
David’s war, a Sam. viii. 3 sqq., x. 6 sqq.), deserted hk lord, 
raised a band of followers and eventually captured Damascus, 
where he established a new dynasty. Like Hadad, “ he was an 
adversary to Israel all the days of Solomorf ” (xi. 33-25). To 
these notices must also be added the cession of territory in north 
Palestine to Hiram, king of Phoenicia (ix. 11). It is parentheti¬ 
cally explained as payment for building materials, which, how¬ 
ever, are otherwise accounted for (v. 6, 11); or it was sold 
for 120 talents of gold (nearly £750,000 sterling), presumably 
to a.ssist Solomon in continuing his varied enterprises—but the 
true nature of the transaction has been obscured, although the 
consequen(»s involved in the loss of the territory are unmis¬ 
takable. If these situations can with difficulty find a place in 
our picture of Solomon’s might, it is clear that some of them 
form the natural introduction to the subsequent history, when 
his death brought internal discontent to a head, when the north 
under Jeroboam refused allegiance to the south, and when the 
divided monarchy enters upon its eventful career by the side 
of the independent states of Kclom, Damascus and Plioenicia. 

It is now generally recognized in histories of the Old Testament 
that a proper estimate of Solomon’s reign cannot start from 
narratives which represent the views of Deuteronoraic writers, 
although, in so far as late narratives may rest upon older material 
mote in accordance with the circumstances of their age, attempts 
are made to present reronstnictions from a combination of 
various elements. Among the recent critical attempts to recover 
the underlying traditions may be mentioned those of T. K. 
Cheyne (Ency. Bib., ext. “Solomon ”) and H. Winckler (A’«V- 
tnsehr. u. d. Me Test., 3rd. cd., pp. 233 sqq.). But, in general, 
where the traditions are manifestly in a later form they are in 
agreement with later backgrounds, and it is questionable whether 
earlier forms can be safely recovered when it is held that they 
have been rewritten or when the historical kernel has been buried 
in legend or myth. It is impossible not to be struck with the 
growing development of tlie Israelite tribes after the invasion 
of Palestine, their strong po.sition under David, the sudden ex- 
pan.sion of the Hebrew monarchy under Solomon, and the subse¬ 
quent slow decay, and this, indeed, is the picture as it presented 
itself to the last writers who found in the glories of the past 
both consolation for the present and grounds for future hopes. 
But this is not the original picture, and, sinco very contradictory 
representations of Solomon’s reign can be clearly di.sccmed, it is 
necessary in the first instance to view them in tlie light of an 
independent examination of the history of the preceding and 
following periods where, again, serious fluctuation of standpoint 
is found. Much therefore depends upon the estimate wluch is 
formed of the position of David {q.v.). See also Jews: History, 
§ 7 Bcq; Palestine: Old Testamen' History. 

On Solomon's relation to philosophical and proverbial literature, 
see Proverbs. Another aspect of his character appears in the 
remarkable " Song of Solomon," on which see Canticles. Still 
another phase is represented in the monologue of Ecclesiastes 
(e.v.). In the Book of Wisdom, again, the composition of an 
Egyptian Hellenist, who from internal evidence is judged to liave 
lived somewhat earlier than Philo, Solomon is introduced uttering 
words of admonition, imbued with the roirit of Greek philosophers, 
to heathen sovereigns. The so-called Psalter of Solomon, on the 
other hand, a collection of Pharisee psalms written in Hebrew soon 
after the taking of Jomsalem by Pompey, and preserved to us 
only in a Greek version, has nothing to do with Solomon or the 
traditional conception of his per^n, and seems to owe its name 
to a fEanacribor who thus distinguished these newer pieces from the 
older " Psalms of David " (sec Solomon, Psalms of). (S. A. C.)* 

SOLOHON ISLANDS (Ger., Salotttoinseln), an archipelago 
of the Western Pacific Oo^, included in Melanesia, and forming 
a chain (in continuation of that of the Admiralty Islands and 
New Mecklenburg in the Bismarck Archipelago) from N.W. to 
S.E. between iw® 40' and 162® 30' E., 5® and 11° S., with a 
total land area or 17,000 sq. m. (For map, see Pacific Ocean.) 
A comparatively shallow sea surrounds the islands and in¬ 
dicates physical connexion with the Bismarck Archipelago 
and New Guinea, whereas directly east of the Solomons there 

1 Some' sentences from W. R. Smith's article in Eney. Brit., 
gtb ed., have been retained and in places modified. 


are greater depths. The principal island at the north-west end 
of the chain is Bougainville (3900 sq. m.), and that at the 
south-east San Cristoval or Bauro. Between these the chain is 
double, consisting (from the north-west) of Choiseul (2260 sq. m.), 
Isabel (Ysabel, of about the same area as Choiseul) and Malaita 
(2400 sq. m.) to the north, and Vella Lavella, Ronongo, Kul- 
ambangra, Kausagi, Marovo (New Georgia or Rubiana) and 
the Hammond Islands, and Guaclalranaror Guanliata (2500 
sq. m.). Between and around these main islands there are 
many smaller islands. Ongtong java, a coral reef of many 
islets, lies considerably north of the main group to which, 
geographically, it can hardly be said to belong." Bougainville, 
the largest of the group, contains Mt Balbi (10,170 ft.), and 
two active volcanoes. In Gaudalcanar is Mt Lammas (8000 ft.), 
while the extreme heights of the other islands range between 
2500 and 5000 ft. The islands (by convention of 1899) are 
divided unequally between Great Britain and Germany, the 
boundary running through Bougainville Strait, so that that 
island and Buka belong to Germany (being officially administered 
from Kaiser Wilhelm’s Limd), but the rest (South Solomons) 
are British. 

The ifiliiiuls are well waferetl, though the streams seem to he 
small; the con.sts afford some good harbours. All the large and 
sonic of the small islands appear to be composed of ancient volcanic 
rock, with au incrustation ol coral hmestune showmg liere and there 
along the coast. Tlie mountains generally fall steeply to the sea. 
niero is .^ome level land in Bongainvilic, but little elsewhere. 
Deep valley.s separate the gently rounded ridges of forest-clad 
moimtams, lofty spurs descend from the interior, and, running 
down to the sea, terminate irequently in Imld rocky headlands 
800 to 1000 ft. in height, as in San Cristoval (north coast). On the 
small high island of Florida there is much undulating grass-land 
intxTSpersed with fine clumps of trees; patches of cultivated land 
surround its numerous villages, and plantations on the hill-sides 
testify to the richness of its soil. The whole chain of islands appears 
to bo rising steadily. Some of the smaller islands arc of recent 
calcareous formation. Barrier and fringing reefs, as well as atolls, 
occur in the group, but the channels between the islands are dan¬ 
gerous chiefly from the strong currents which set tluough them. 

The climate is very damp and debilitating. The rainfall is 
unusually heavy. Fever and ague prevail on the coast The 
heaUIncst portions are the highlands, where most exposed to the 
south-east trades. The dry season, witli north-west winds, lasts 
from December to May. Vegetation is luxuriant; magnificeut 
lorests clothe the mountains, and sandalwood, ebony and lignum 
vitae, besides a variety of palms, are found in them. Mangrove 
swamps are common on the coasts. The probable geological 
connexion with New Guinea would account for the Papuan character 
of the fauna of the Solomons, which form the eastern limit of certain 
Papuah tj’pes. Hie existence of peculiar types in tlio Solomons, 
however, points to an early severance. Mammals are not numerous: 
they include the cuscus, several species of bat, and some rats of 
great size. There are various peculiar species of frogs, lizards 
and snakes, including the great frog Rana Ouppyi, from 2 to 3 IB 
in weight. Of birds, severM parrots and other genera arc character¬ 
istically Papuan and arc unluiown cast of the Solomons. 

Population .—^The Solomon islanders are of Melanesian (Pa¬ 
puan) stock, though in different parts of the jfroup they vary 
considerably in their physical characteristics, in some island.? 
approaching the pure Papuan, in some showing Polynesian 
crossings and in others resembling the Malays. As a race they 
are small and sturdy, taller in the north than in the south. 
Projecting brows, deeply sunk dark eyes, short noses, either 
straight or arched, but always depressed at the root, and 
moderately thick lips, with a somewhat receding chin, are 
general characteristics. The mesoccphalic appears to be the 
preponderant form of skull, though this is unusual among 
Melanesian races. In colour the skin varies from a black-brown 
to a copperish hue, but the darker are the more common shades. 
The hair is naturrily dark, but is often dyed red or fawn, and 
crisp, inclining to woolly. The islandens of the Bougainville 
Straits have lank, almost straight, black hair and very dark 
skins. 

To Strangers the natives have long had the reputation of beii^ 
treacherous. They are cannibals, infanticide is common, and head 

s Guadalcanal of the Spanish discoverers. 

* This group, so named by Abel Tasman in 1643, is also called 
Leuenewa or Lord Howe, and is densely inhabited by natives said 
to be of Polynesian origin. 
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liunting was formerly prevalent. The average lot of the women is 
that of slaves. In some cases there is belief in a good spirit in¬ 
habiting a pleasant land, and an evil spirit associated with a 
volcano; also in a future life. The language is of pure Melanesian 
type, though a number of dialects are spoken. The natives are 
good agriculturists. The Solomon Islands are, in the Pacific, the 
eastern limit of the use of the shield. The canoes are skilfully built 
of planks sewn together and caulked. The high carved prow and 
stern give the ermt almost a cre.scent shape. These and the gun¬ 
wale are tastefully inlaid with mother-of-pearl and wreathed with 
shells and feathejs. 

The British islands are under a resident commi.ssioner, and 
have some trade in copra, ivory, nuts, pearl shell and other 
produce. Coco-nuts, pine-apples and bananas, with some 
cocoa and coffee, are cultivated on .small areas. The German 
isliinds have a small trade in sandalwood, tortoise-shell, &c. 
The total population may be roughly estimated at 180,000. 

History .—The Spanish navigator Alvaro Mcndana must be 
credited with the discovery of these islands in 1567, though it 
is somewhat doubtful whether he was actually the first Euro¬ 
pean who set eyes on them. In anticipation of their natural 
riches he named them Islas de Salomon. The expedition sur¬ 
veyed the southern portion of the group, and named the three 
large islands San Cristt)val, Guadalcanal and Ysabel. On his 
return to Peru, Mendan.'i endeavoured to organize another ex¬ 
pedition to colonize the islands, but it wiis not before June 1595 
that he, vdtli Pedro Quiros as second in command, was able 
t<i set sail for this purpose. The Marquesas and Santa Cruz 
islands were now discovered; but on one of the latter, after 
various delays, Mendafia died, and the expedition collapsed. 

Even the position of the Solomon Islands was now in uncer- 
t.-'inty, for the Spaniards, fearing lest they should lose the bene¬ 
fits expected to accrue from these discoveries, kept secret the 
namitivcs of Mendafia and Quiros. The Solomon Islands were 
thus lost sight of until, in 1767, Philip Carteret lighted on their 
eastern shores at Gower Island, and passed to the north of the 
group, without, however, recognizing that it formed part of the 
Spanish discoveries. In 1768 Louis de Bougainville found his 
way thither. He discovered the three northern islands (Buka, 
riougainville and Choiseul), and sailed through the channel 
which divides the two last and bears his name. In 17^9 a French 
navigator, M. dc Survillc, was the first, in .spite of the hostility 
of the natives, to make any lengthened stay in the group. lie 
pave some of the islands the French names they still bear,' 
and brought home some detailed information concerning them 
which he called Terre des Arsacides (Land of the Assassins); 
but their identity with Mendafia’s Islas de Salomon was soon 
e.'-tablished by French geographers. In 1788 the English lieu¬ 
tenant Shortland coasted along the south side of the chain, and, 
supposing it to be a continuous land, named it New Georgia; 
and in 1792 Captain Edward Manning sailed through the strait 
which separates Ysabel from Choiseul and now bears his name. 
In the same year, and in 1793, d’Entrecasteaux surveyed 
p(.)rtions of the coast-line of the large islands. Dumont d’Urville 
in 1838 continued the survey. 

Traders now endeavoured to settle in the islands, and mis¬ 
sionaries began to think of this fresh field for labour, but neither 
met with much success, and little was heard of the islanders 
save accounts of murder and plunder. In 1845 the French 
Marist Fathers went to Isabel, where Mgr Epaulle, first vicar- 
apostolic of Melanesia, was killed by the natives soon after 
landing. Three years later this mission had to be abandoned; 
but in 1881 work was s^ain resumed. In 1856 John Coleridge 
Patteson, afterwards bishop of Melanesia, had paid his first 
visit to the islands, and native teachers trained at the Melanesian 
mission college suteequently established themselves there. 
About this date the yacht “ Wanderer ” cruised in these seas, 
but her owner, Mr Benjamin Boyd, was kidnapped by the 
natives and never afterwards heard of. In 1873 the “ foreign- 
labour" traffic in plantation hands for Queensland and Fiji 
extended its baneful influence from the New Hebrides to these 
islands. In 1S93 the islands Malaita, Marovo, Guadalcanar 

' He called Gower, Inattendue; Ulava, Contrarletej and named 
Port PraSlin, the harbour at the north-west of Ysab"' 
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and San Cristoval with their surrounding islets were annexed 
by Great Britain, and the Anal delimitation of German and 
British influence in the archipelago was made by the conven¬ 
tion of the 14th of November 1899. 

See H. B. Guppy, •TAc Solomon Islands (London, 1887), where 
full references to earlier works are given; C. Uibbe,/uiei Jahreunter 
den Kannibalen der Salotnon-Insun (Dresden, 1903). 

SOLOMON, ODES OF, a collection of 42 hymns, probably 
dating from the end of tlie ist century, known to the early 
Christian Church (as is proved by the quotations and comments 
in the 3rd century gnostic book, Pistis Sophia, and a short 
extract in the Institutes of Lactantius). They were recovered 
by Dr Rcndcl Harris in 1908 from a ifilh-ccntuiy Syriac manu¬ 
script (containing also the Psalms oj Solomon, see below) in his 
possession. The first, second, and part of the third odes are 
missing, but the first has been restored from the Pistis Sophia. 
Of tlieir authorship nolliing is known, “ Solomon ” being a 
recognized pseudonym. While there are thoughts and expres¬ 
sions which lend themselves to gnostic use, there is nothing in 
the odes which is of distinctively gnostic origin. Many of them, 
indeed, are unmistakably Christian, and the writer of the Pistis 
Sophia seems to have regarded them as almost if not quite 
canonical, a fact which secures at latest a znd-century origin. 
Dr Harris indeed would date several of them between a.d. 75 
and 100. They contain few traces of the New Testament, and 
the words “ gospel ’’ and “ church ’’ arc not found. Here and 
there a Johannine atmosphere is detected, though not sufficiently 
to justify the assumption that the author knew the writer 
of the Fourth Gospel. References to the life and teaching 
of Christ arc rare, thougji the. Virgin Birth i.s alluded to in 
Ode 19 in a passage marked by legendary embellishment, and the 
descent into Hades is spoken of in quite the apocryphal style in 
Ode 42. These odes are probably among the latest in the book. 
There are no clear allusions to baptism and nunc at all to the 
eucharistic celebration. One pa.ssage speaks of ministers (per¬ 
haps = deacons) who are entrusted with the water of life to hand 
to others; the word “ priest ’’ occurs once, at the beginning 
of Ode 20, “ I am a priest of the Lord, and to Him 1 do priestly 
service, and to Him 1 offer the sacrifices of His thought.” The 
odes, which arc perhaps the product ol a .school of writers, 
and were originally written in Greek, vary in execution and 
spiritual tone, but are generally rharacterized hy a buoyant 
feeling of Christian joy. Haniack considers that they form a 
Jewish GrundschrifI, with a number of Christian interp.-ilations; 
only two are “ purely Christian,” while several “ colourless ” 
ones are more likely Jewish. He finds in them a link between 
the piety and theology of the Testaments oj the Twelve Patri¬ 
archs and that of the Johannine gospel and epistles. 

See J. Rcndcl Harris, The Odes and Psalms of Solomon (1909); 
An Early Christian Psalter (1909); Job. Flemming and A. Harnock; 
Bin jadisch-christliches Psalmbuch aus dem ersien Jahrhundert 
(Lf^zig, iQio); The Ttmes (April 7,1910); W. E. Barnes, in Journ. 
of Theol. Studies, xi. O15, and The Expositor (July 1910); F. Spitta, 
in Zeiischrift fiir N.T. Wissenschaff, xj. 193. 

SOLOMON, PSALMS OF. These psalms, eighteen in all, 
enjoyed but small consideration in the early Christian Church; 
for only six direct references to them arc found in early Chris¬ 
tian literature, though in the Jewish Church they must have 
played an important rble; for they were used in the worship 
of the synagogue. 

They were of course not written by Solomon, but were sub¬ 
sequently ascribed to him. The fact that they do not con¬ 
tain a single reference to Solomon is in favour of their having 
been first published anonymously. On the other hand, their 
author (or authors) may have placed over them the superscrip¬ 
tion “ Psalms of Solomon ” in order to gain currency for this 
new collection under the shelter of a great name of the past. 

MSS. AND Texts.—^B efore the publication o£ Swete’s second 
edition and the edition of von Gebhardt, only five MSS., A, H, V, M, 
P (of which H represents the Copenhagen MS.) were known, and 
these were utilized to the full in the s^ndid raition of Ryle and 
James (VaA/uil %a>.eiu>rTes, Psalms of the Pharisees commonly cattti 
the Psalms of Solomon, the Text newly revised from all the JlfSS., 
1891). In Pete's edition {The Old Testament in Greek* 1894) 
there Was given in addition to the above a collation ol the Vatiim 
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vs, B. in 1895, von Gebliaidt ^blishad from five' MSS. 

lis edition entitled faKiuA SsXo/uin-iit, IMe Pealmen Salomes mm 
arsienmale mil Banutsiing der Athoshandsthyijten und des Cod. 
Casanatansis herausgeaebett. The five MSS. used by this last 
editor arc C, H, J, L, K. of which C, J, L arc exploited for the first 
time and represent rcsiwctively the MSS. Ctsanatensis, Iberiticus 
and lanra-Klostcr. lie reprc.sents the affinities of the MSS. in 
the following table, where 7 . stands for the archetype 
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Thus II is the only MS. common to this edition and that of Ryle 
and James; for C.cbliardt regards the secondary MSS. V, M, P as 
not deserving consideration. Notwithstanding there is a much 
finer critical training for the student in the textual discussions 
and rotroversiuns in the latter edition Uian in the former. 

Translation's'.— Wellhausen, Die Pharisder uttd die Saddueder 
(1874), 131 s(iq. This translation is unfortunately based on the 
editio frinerf’s of Dc la Cerda published in If)z6. Pick’s translation 
which appi'ared in the Presbvterian Penew tor October 1883, 
pp. 775 -813, is based on the same text and is imperfect owing to 
a laully knowledge ol Knglish. Kyle and James {op. cit.). KitteTs 
transluion (Kautzsch, Apvkr. u. Pseudep. i. 1900, ii. 127 sqci) 
was made from von Gebliardt's text. 

The On'piiul Language .—.\11 modern sdiolars arc practically 
agreed that the I’salms were WTitten in Hebrew. It is unnecessary 
to enter into this question here, but a point or two might be 
mentioned which call for .such a presupposition, (i.) First 
tve find that, after the manner of the canonical Psalms, the 
musiial symbol Sid^oX^ inserted in xvii. 31 and 

xviii. 10, a fact which points to their use in the divine worship 
in the synagogue, (ii.) Next we find that a great number 
of passages c.annot be understood unle.ss by rkroversion into 
Jlebrew. when the source of the error becomes transparent. 
One such instanee occurs in ii. 29, roe ehretv ujreptji^awae 
70V SpuKoiTos er An/iiy. Here tiwtiv, which is utterly meaningless, 
= *!|TSb a coiTuption of "Ppb or "fpnb “ to change,” “ turn ” 
tWcllhausen). Thus we arrive at the .sense required, “ To 
turn the pride of the dragon into dishonour, (lii.) Finally, 
there are several passages where the text exhibits the future 
tense, when it ought to give the past imperfect. Tliis pheno¬ 
menon can easily be explained as a false rendering of the 
Hebrew imperfect.* 

Dale .—The date can be determined from references to con¬ 
temporary events. Thus the book opens with the alarms of 
war (i. 2, viii. 1), in the midst of a period of great prosperity 
(i. 3, 4, viii. 7), but the pro.sperity is merely material, for from 
the king to the vilest of bis subjects they are altogether sinful 
(xvii. 21,22). The king, moreover, is no descendant of David, 
hut has usurped his throne (xvii. 6-8). But judgment is at 
liand. “ A mighty striker ” has come from the ends of the earth 
(viii. 16), who when the princes of the land greeted him with 
words of welcome (viii. 18); seized the city(Tnii. 21), cast down its 
walls (ii. 1), polluted its altar (ii. 2), put its princes and counsellors 
to the sword (viii. 23), and carried away its sons and daughters 
captive to the west (viii. 24, xvii. 14). But the dragon who con¬ 
quered Jerusalem (ii. 29), und thought himself to be more 
than man (ii. 32, 33), al last meets with shameful death on the 
shores of Egypt (ii. 30, 31). 

The . above allusions are easy to interpret. The usurping 
kings wl^b arc not descended from Datid are the Maccabeans. 
■ The “ mighty striker ” is Pompty. The princes who welcomed 
his approach are Aristobulus II. and Hyreanus II. Pompey 
carried off princes and people to the west, and finally perished 
on the coa.st of Egj’pt in 48 b.c. Thus Ps. ii. was wTitten 
soon after 48 B.c., while Ps. i., viii,, xvii. fall between 63 and 
48 B.C., for they presuppose Pompey’s capture of Jerusalem, 
but show no knowledge of his death. Ps. v., vii., ix., xiii., xv. 

> In widition to Byte and James, ItUrod. pp. Ix3cvii.-Ixxxvu., 
a«ePei;IesN '* Die Brkl&ruag der Puahn. SaL” {OnenUU, IdtUyatunsfil, 
xpoa, V. 7 -ro). 


belong apparently to the same period, but iv. and xii. to an 
earlier one. On the whole Ryle and Tames are right in assi^ing 
70-40 B.c. as the limits within which the psalms were written. 

Authorship. —The authors were Pharisees. They divide 
their countiymen into two classes—“ the righteous ” (ii. 38-39, 
iii. 3-5,7,8), and “ the sinners " (ii. 38, iii. 13, iv. 9); “ the saintV” 
(iii. 10) and “ the transgressors ” (iv. ii). The former are the 
Pharisees; the latter the Sadducees. The authors protc.st 
against the Asraonaean (i.e. the Maccabees) for usurping the 
throne of David and laying violent hands on the high-priest¬ 
hood (xvii. 5, 6, 8), and proclaim the coming of the Messiah, the 
true son of David (xvii. 23-25), who is to set all things right and 
establish the supremacy of Israel. The Messiah is to be pure 
from sin (xvii. 41), purge Jerusalem from the defilement of 
sinners and of the Gentiles (xvii. 29,30, 36), destroy the hostile 
nations and extend his righteous rule over all the remaining 
peoples of liie earth (xvii. 27, 31, 32, 34, 38).“ 

Ps. xvii., xviii. and i.-xvi. can Wdly be assigned to the same 
authors. The hopes of the Messiah are confined to the former, 
and a somewhat different eschatology underlies the two works (see 
Charles, JErr/ia/o/cigy •• Hebrew, Jewish and Christian, 220-225). 

In addition to the literature mentioned above, also in Ryle and 
James's edition and Scliiirer, Gcsch. des jUd. Volkc.s, 3rd ed., iii. 
150 sqq, sec Ency. Bib. i. 241-245. (K. 11 . C.) 

SOLON (7th and 6th century B.C.), Athenian statesman, I be son 
of Exceeslidcs of the family of Codrus, \va.s bom about 638 n.c. 
Tlie prodigality of his father made it necessary for Solon to 
maintain himself by trade, especially abroad. In his youth 
he became well known as the author of amatory poems and 
later of patriotic and didactic verse. Hence his inclusion among 
the Seven Sages. Solon’s fir.st public service was the recovery of 
Salamis from the Meg.'irians. A law had lieen jms.sed forbidding 
any reference to the loss of the island; Solon solved the difficult}’ 
by feigning madness, and reciting an inflammatory poem in 
the agora. It appears that Solon was appointed to recover the 
“ lair island ” and that he succeeded in expelling the Megarians. 
Sparta finally arbitrated in favour ol the Athenians (c. 596), 
who ascribed their success to Solon. About a year later lie 
seems to have moved a decree before the Amphictyons declaring 
war on Cirrha. At this period the distress in Attica and the 
accumulating discontent of the poorer classes, for whom Draco’s 
code had proved inadequate, reached its height. Solon was 
summoned by all classes unanimously to discover a remedy; 
under the legal title of Archon, he received unlimited powfers 
which he exercised in economic and constitutional reforms 
(see below). From various sources we learn that these reforms 
met with considerable opposition, to escape from which Solon 
left Athens for ten years. After visiting Egypt, he went to 
Cjprus, where Philocypnis, king of Aepea, received him with 
honour. Herodotus (v. 113) says that Philoc)'prus, on the ad- 
toce of Solon, built himself a new town called, after his guest. 
Soli. Tlic story tliat Solon visited Croesus in Lydia, and made 
to him the famous remark—“ Call no man happy till he is dead ” 
— is unfortunately di.screditecl by the fact that Croesus seems 
to have become king nearly thirty years after Solon’s legis¬ 
lation, whereas the story must be dated within ten years of it. 
Subsequently Solon returned to Athens, to find civfl strife re¬ 
newed, and shortly afterwards his friend (perhaps his relative) 
Pcisistratus made himself tj^rant. About 558 b.c. Solon died, 
and, according to the sloiy in Diogenes LaSrtius i. 62 (but sec 
Plutarch’s Solon, 32), his whes were scattered round the island 
of Salamis. If the story is true, it shows that he was regarded 
as the oecist of Salamis. 

Reforms.—The date of Solon’s archonship has been usually 
fixed at 594 B.c. (Ol. 46. 3), a date given by Diog. LaSrt. (i. 62) 
on the evidence of the Rhodian Sosiemtes (fl. 200-128 B.c.; 
see Clinton, Fast. Hell. ii. 298, and Busolt, 2nd ed'., ii. 259). 
T^c date 594 is confirmed by statements in the Aristotelian Con¬ 
stitution of Athens (ch, 14). For various reasons, the dates 592, 

* The conception of the Messiah is vigorous, but the influence 
of such a conception was hurtfnl; for by connecting tlie Messianic 
with the popular aspirations of the nation, the former were secular¬ 
ized and the way prepared for the ultimato destractiaB ol the 
nation. 
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59* wd eveft 390 have been Suggested fey vsirious'historians (for 
the ittiportance of this question sec the concluding paragraph 
of this ajitkle). The historical evidence for the ^Ionian 
reformshas always been unsatisfactory. There is .strong rea.son 
to conclude that in the 5th and 4U1 centuries there was no 
general tradition as to details. In settling difference.s there is no 
appeal to tradition,, and this though there occur radical and 
insoluble contradictions. Thus the Cmstitution of Athens 
(eh. yi.) .says that the Seisachtheia (“ shaking off of burdens ”) 
consisted in-a cancelling of all debts public and private, whereas 
Androtion, an elder contemporary, denies tliis specifically, and 
says that it consisted in the reduction of the rate of intcre.st 
and the debasement of tlie coinage. The Constitution (cb. x.) 
denies the .existence of any connexion between tlic coinage reform 
and the relief of debtors. The absence of tradition is further 
confirmed by the fact that Wvi Constitution always appeals for 
corroboration to Solon's Poenis. Of the Laws it is prolable 
ihat in the 4tb century, though some dealing with agrarian 
distress were in existence, tbo.se embodying the Seisachtheia 
were not, and few if any of the purely constitutional laws re¬ 
mained. The main source of the account in the Constitution 
is, therefore, the Poems of Solon, from which numerous quota¬ 
tion* are made (see eJis. 5-12). 

The reform.* of Solon may ba dKided under three heads 
—economic, constitutional and miscellaneous. They were 
necessary owing mainly to the tyrannical attitude of the rich 
to the poorer classes. Of these many had become slaves in 
lieu of payment of rent and loans, and thus the land had fallen 
gradually into the hands of the capitalists. It was necessary 
to readjust the economic balance and to provide against the 
evil of aristocratic and atpitalist predominance. 

A. Economic Eeforms, —Solon’s economic reforms consisted of 
the Seisachtheia and certain commercial laws (e.g. jircvention of 
exiiort trade except in olive oil, Pint. Sol. 24). Among all the 
proWums connected with the Seisachtheia, it is clear (i) that Solon 
.tbrdisked the old Attic law of debt which permitted loans on the 
security of the debtor’s person; (2) that ho restored to freedom 
tho.se who liad been t'nslavcd for debt; (3) tliat he refused the de¬ 
mand for the division of the land (yis iyaSair/uls). As to the can¬ 
celling of all debts ixptur inMinrli) there is some controversy: 
tlilbort and Busolt maintain that all debts wore cancelled; strong 
reasons, may however, be advanced against it. It is possible that 
the statement in the Constitution is a hypothesis to explain the 
i-estoration of the slaves to freedom. Further, Solon seems to 
have regulated the accumulation of land (cf. in Rome the legislation 
of Tiberius Gracchus) and the ratio of interifct; and to have simplified 
Lonimorce by replacing the Pheidonian standard by the Kuboic, 
which was in use among the Ionian traders, in commerce with whom 
be foresaw that prosperity lay. It is impossible here to enter into 
the details of the controversy in connexion with Solon's land reforms; 
it must sulbce to give the bare outlines of the dispute, 'fhorc is 
no question tliat (i) the distressed class whom Solon sought to re¬ 
lieve were the Helitemors, and that (2) the achievement on which 
he prided himself was the removal of the Spot or stones which were 
seen -everywhere in Attica, and wore symbolic of the slavery of the 
soil. Almost all writors say that those Spot were mortgage-pillars: 
that they were originally boundary stones and that when land was 
mortgaged the terras 01 the agreement wore carved on the stones, 
as evidence.' Now firstly, though such mortgage-pillars existed in 
the time of Demosthenes, nunc are found earlier than the year 
400 B.c., nor is there any rttfeircnco before that year to this special 
sense of the word. If then those stones which Solon removed 
were mortgage-pillars, it is strange that none should have bean found 
till two hundred years later. Secondly, it is highly improbable 
that tlie terms on which land was then cultivated' admitted of 
mortgaging at all. The Ileklemors, who, according to iho Constitu¬ 
tion, paid the sixth part of their produce as rent,* wore not free- 
li^dbts biit tenants, and therefore, could not mortgage their land 
at all; From this it fblUrqrs that when SoMn said he had “ re*- 
moved'the stones " he rofemid to the fatal accumulation of Ikhd by 
landowners.' The tenants failed to pay rent, were enslaved, and the 
" boundary stone V of ihc landowner was moved forward to include 
their land. 'Thus the removal of, the Spu was a measure against 
the accumulation of land in the form of oneWhotes (Teglm), and 
fits in with the statement at thoond of chapter Iv. of tlie ConsittiUion , 

" r OtfieW' say they w'erfe(i) labourers d'ho received ohe-sbrth of 
the produce as Wngee; (2) tenaifts who paid five-sixths aS rent and 
kept one sixth, or;(3) -tenants who.paid one-sixthiSiS rent-and kepi 
^y-e-^ths.; - 4s to,(3),,it is said tenants cotdd- not bavnrbeen 
in .teal dl&h-ess, and as 40 (i) and (2) it is said, that such a position 
titobld Baye meant starvation ftam the fllst.'■ 


" thdiand was in the hands ofa few." It should bonoteif (r) that 
from this releasing of the.land it follows that Salon's law against 
lending on the security; of the person must have beiai retrospective 
(s.s. in order to provide a su&cioni number of Irecholdois tor tlie 
land released); and (2) that it is.one of the must remarkable facts 
in Athenian economic history that when at the end of the Pelopon¬ 
nesian War a propOBal>was brought forward to limit the franchise 
to Ireeholders, it was found that only fiyc thousand failed to satisfy 
this requirement. 

B. ConsUtuttonal Keforms. —It is on this part of his work that 
Solon's claim to bo oonsidered a great statesman is founded. By 
his new constitution lie laid the foundations of the Athenian 
democracy and paved the way for its later developments. It 
should be noted m the first place that the folfowing account is 
written on the as.sum}>tion tliat the Draconian constitution de¬ 
scribed in chapter iv. ol the Constitution of Athens had never existed 
(see Dkacd). In some reflects that allogcd cunsUtution is more 
democratic Ilian Solon’s. This, coupled with the fact that Solon is 
always spoken of as the founder of democracy, is one of the strongest 
reasons for rejecting the Draconian constitution. It will be seen 
that Solon’s state was bv no means a pcriected democracy, but 
was in some respects rather a moderate oligarchy in which political 
privilege was graduated by possession of land. To Solon are gener¬ 
ally ascribed tlie tour classes—Pc-ntacosiomedimni, Ilippeis, Zeugitae 
and Thetus. Of these the first consisted of those whose land pro¬ 
duced as many measures (metiimm) of com and as many measnrus 
(metrelae) of oil and wine as together amounted to 500 measures. 
The Ilippeis (the horsemen, i.e. those who could provide a war- 
horse tor the service of the state) were rated at over 300 and under 
500 medimiu; the third class (thosi' who tilled their land witli a 
yoke of oxen) at 200 meiUmni and the Thetes below aoo medimtii. 
The Zeugites probably served as heavy-armed soldiers, and the 
Thetes were the sailors ol the state. It is likely that the Xeugites 
were mainly Hektemors (see above) whom Solon converted into 
ircoholders. Whctlior Solon invented these classes is nncorUuHj 
but it seems clear that he first put them into definite relation 
with the political organism. Thn Thetes (who included probably 
the servants of the Eupalridae, now secured us freemen), tlio fisher¬ 
men of tlie Paralia (or sea-coast), and the artisans {ceramcis) of 
Athens) for the first time received political existence by their admis¬ 
sion to the sovereign assembly ol the Ecclesia {g.v.). Of tlicsc classes 
the first alone retained the right o{ holding the offices of archon 
and treasurer; other offices were, however, opened to the second 
and tbiitl classes (sc. tliU Poletau, the Eleven and the Colacretae; 
•see Cleisihenes [1.] lootnote). It is oi the utmost importance 
to observe that the oflice of Btralegus tg.v.) is not inentiuned in 
connexion with Solon’s reform. It is often said that Solon used 
liis classification as the basis oi a sliding scale ol taxation. Agiuust 
tills, it is known that Puisistraius, whose faction was csseiitis.lly 
tlic poorer classes, cstabUslied a uniform 5 % tax, and it is higj^y 
unlikely that he would liavc reversed ati existing arrangement 
which was particularly favourable I0 liis friends. 'The admission 
of the Thetes to the Itcclesia was an important step in the direction 
of democracy (for the powers which Solon gave to the Eeclesia, 
see Eccxesia). But the greatest reform of Solon was undoubtedly 
the institution of the Heliaea (or courts of justice). The jury 
were apiiointcd by lot from all the citizens (including the Tlietes), 
and thus the same people elected the magistrates in the Eeclesia 
and subsequently tried them in the Heliaea. Hence Solon trans¬ 
ferred ihc sovereign power from the areopagus and the magistrates 
to the utizens as a whole. I-'urther, as the arohons, at the exi>iry 
of their year of office, passed into tlie areopagus, tlic people exer¬ 
cised control over the personnel of that body also (see Akeopagcs), 
In spite of the alleged Draconian coustitntion, ailuded to above; it 
is still very generally held tliat Solon invented Uie BoulS or CouncU 
of Four Hundred, one hundred from each of the old tribes. The 
imjKirlancc of tins body as an advisory coiiiniittec of the Eeclesia, 
and the functions of the Piytancis arc explained under BoiiLfi. 
If is sufficient here to point oat ihat, according to Plutarch's Soton 
(ch. ig) the state Iienceforth rested on two councils " as on anchors," 
and that the large {lowers exorcised by the Cloisthenean Tkittlt 
were notexorcised by the Solonian. From this, and tlie artidos 
Areopagus, Botitfe, Ecclesia and Greek Law, it wlH be seen that 
Solon contrived an absolutely organic constitution o<f a "mixed " 
type, which had in ;it the seeds of the great dentocratiu growth, 
which reached its maturity under Pericles. It should be added 
here, in reference to the election of magistrates under Solou'k coh- 
'stitution, that there is discrepancy between the FdUtics and the 
I Constitution; the latter says that Solon gave to the Tildes noticing, 
'but a share in the EceWa and the courts-of justice, and that th» 
'magistrates were elected by a combination of selection and lot 
(kAi)/« 4 tw in xpoKplruv), whereas the Politics says that ^lon gave 
them only the power to elect the magistrates and tiy them at the' 
end of their year. It seCms likdy for other reasons that the fonaer 
scheme should bo assigned to'theymn after Marathctm-andi there- 
. fore, that the account in the Polities is correct (but see AttcaoN). 

C MtscclIaMeous.^The miscellaneoas laws of Solqn are inter-;) 
esting primarily as throwing light upon the social condition' of 
Atlicns at the tune (ite EVeljm Abbot, History of 6nete\ I. xlii. § 1 *)’^ 

" i. ,('• 
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In the matter of trade it Ijaa been said tbat he favoilte& one 
export only, that of dive oil, in which Athens was peculiarly 
rich; further he encouraged the aettlcraent of aliens (rmtoect) 
engaged in commerce, and compelled fathers to teach thexr sons 
a useful trade under penalty of losing all right to support in old 
age. The influence of women Solon regarded as most pernicious. 
Wealthy wives he forbade; no bride might bring more than three 
changes of raiment and a little light furniture to the house; all 
brothels and gymnasia were put under stringent state-control 
(see PKOSTJTirrioN). Solon also regulated intestate succession, 
the marriage of heiresses, adoption, the use and sinking of wells, 
bec-farming, the planting of olives and figs, the cutting down of 
olive trees, the calendar. Furthir, he ordained tliat each citizen 
must show liow he obtained his living (Herod, ii. lyj) and must, 
under jnmalty of losing the franchise, adhere to one or other party 
in a sedition (for these laws see Plutarch's Sohn, clis. 20-2^). 

The laws were inscribed on Kyrbeis or tablets framed in wood 
which could bo swung round (hence also called axones). The boul6 
as a body swore to observe tlio laws, and each archon undertook 
to set up a life-size golden statue at Dolplii if he should be convicted 
of transgressing them. 

Solon appears to have supplemented his enactments by a law 
that they should remain in force for one hundred years, and accord¬ 
ing to another account that his laws, though not the best, should 
stand unchanged for ton years (Pint. Solo», 25; Herod, i. 29). 
Yet according to the Constitution of Athens (chs. 11-13) (without 
which the period from Solon to Peisistratus was a blank), when Solon 
went abroad in 593(?) the city was disturbed, and in the fiith year 
dissension became so acute that no archon was elected (for the 
chronological problem, sec J. E. Sandys, Constitution of Athens, 
ch. 13, note); again four years later the same marchia (i.e. no archon 
olectecl) occurred. Thun four years later the archon Damasias 
(382 ?) continued in office illegally for two years and two months. 
The office of the archon wias then put into commission of ten: five 
from the Eupntrids, throe from the Agroeci and two from the Domi- 
urgi, and for twenty years the state was in a condition of strife. 
Thus wo see that twelve years of strife (owing to Solon's financial 
reforms) ended in the reversal of Solon’s classification by assess¬ 
ment. Wc arc, thcrofore, driven to conclude that the practical 
rmlue of liis laws was due to the strong and enlightened govern¬ 
ment of Peisistratus, whose tyranny put an end to the quarrels 
Iwtwcen the Shore, the Upland and the Plain, and the stasis of rich 
and poor. 

Sec editions with notes of Constitution of Athens (q.v .); histories 
ot Greece later tlian 1891 (r.g. Busolt, &c.). See also Gilliard, 
Quctques rtformes de Solon (1907); Cavaignac, in Itcvuc de PhiloU, 
1908. All works anterior to the publication of the Constitution 
are so far out of date, but reference should bo made to the work 
of Grote. (J.M.M.) 

SOLSTICE (Lat. solstUium, from sol, sun, and sistere, to stand 
still), in astronomy either of the two points at which the sun 
reaches its greatest declination north or south. Eacli solstice 
is upon the ecliptic midway between the equinoxes, and there¬ 
fore 90° from each. The term is also applied to the moment 
at which the sun reaches the point thus defined. 

SOLUKTUM (Gr. SoXocts or SoXoDs), an ancient town of 
Sicily, one of the three chief Plioonician settlements in the island, 
situated on the north coast, 10 m. E. of Panormus (Palermo), 
600 ft. above sea-lcvel, on the S.E. side of Monte Catalfano 
(x225 ft.), in a naturally strong situation, and commanding a 
fine view. The date of its first occupation is, like that of Ponor- 
inus, unknown. It continued to be a Carthaginian possession 
almost uninterruptedly until the First ^nic War, when, after 
the fall of Panormus, it opened its gates to the Romans. In the 
Roman period it seems to have b(«n of no great importance; 
f.n inscription, erected by the citizens in honour of Fulvia Plau- 
tilla, the wife of Caracalla, was found there in 1857. It was 
perhaps de.stroyed by the Saracens and is now entirely deserted. 
Excavations have brougtit to light considerable remains of the 
nncient town, belonging entirely to the Roman period, and a 
good deal .still remains unexplored. An archaic oriental Artemis 
sitting between a lion and a pother, found here, is in the museum 
at Palermo, with other antiquities from this site. With the 
Exception of the winding road by which the town was approached 
on the south, the streets, despite the unevenness of the ground, 
■which in places is so steep that steps have to be introduced, are 
kid out regularly, running from east to west and from north 
■to south, and intersecting at right angles. They are as a rule 
paved ■with slabs of stone. The houses ■were constructed of 
rough walling, which ■was afterwards plastered over; the natural 
rode is often used for tlie lower jmrt of the walls. One of 
the largest of them, with a peristyle, is currenr'v, though 


wrongly, called the Gymnasium. Near the top of the town are 
some cisterns cut in the rock, and at the summit is a larger 
house than usual, with mosaic piavemNits and paintings on 
its walls. (T. As.) 

SOLUTIOR (from Lat. solvere, to loosen, dissolve). When a 
solid such as salt or sugar dissolves in contact with water to 
form a uniform substance from which the components may 'te 
regained by evaporation the substance is called a solution 
Gases too dissolve in liquids, while mixtures of various liquids 
;.how similar properties. Certain solids also consist of two or 
more components which are united so as to show similar effects. 
All these cases of solution are to be distinguished from chemical 
compounds on the one hand, and from simple mixtures on the 
other. When a substance contains its components in definite 
proportions which can only change, if at all, by sudden steps, it 
i-nay he classed as a chemical compound. When the relative 
quantities of the components can vary continuously within 
certain limits, the subslance is either a solution or a mixture. 
The distinction between these two classes is not sharp; though 
when the properties of the resultant arc sensibly the sum of 
those of the pure components, as i.s nearly the case for a complex 
gas such as air, it is usual to class it as a mixture. When the 
properties of the resultant sub.stance are different from those 
of Uie components and it is not a chemical compound we define 
it as a solution. 

Historical .—Solutions were not di.stinguished from definite 
chemical compounds till John Dalton discovered the laws of 
definite and multiple proportions, but many earlier observations 
on the solubility of solids in water and the density of the resulting 
solutions had been made. As early as 1788 Sir Charles Blagden 
(1748-1820) made mcaiiurcmcnts of the freezing points of salt 
•solutions, and showed that the depres.sion of freezing point was 
rouglily proportional to the amount of salt dissolved. About 
1850 Thomas Graham published his famous exjperiments on 
diffusion, both with and without a separating membrane. In 
1867 botanical inve.stigations Ijy M. Traube, and in 1877 others 
by W. Pfeffer, made known the phenomena of the osmotic 
pressure which is set up by the passage of solvent through a 
membrane impermeable to the dis.solvcd substance or solute. 
The importance of these experiments from the physical point 
of view was recognized by J. H. van’t Hoff in 1885, who showed 
that Pfeifer’s results indicated that osmotic pressure of a dilute 
solution conformed to the well-known laws of gas pressure, 
and had the same absolute value as the same number of mole¬ 
cules would exert as a gas filling a space equal to the value of 
the solvent. The conception of a semi-permeable membrane, 
permeable to the solvent only, was u.sed by van’t Hoff as a 
means of applying the principles of thermodynamics to the 
theory of solution. 

Another method of applying the same principles is due to 
J. Willard Gibbs, who considered the ■whole problem of physical 
and chemical equilibrium in papers published in 1877, though 
the application of his principles only began to make extensive 
progress about twenty years after the publication of his purely 
theoretical investigatbns. The phenomena of solution and of 
■vapour pressure constitute cases of equilibrium, and conform 
to the k-wB deduced by Gibbs, which thus yield a valuable 
method of investigating and classifying the equilibria of 
solutions. 

Solubility .—Some pairs of liquids are soluble in each other 
in all proportions, but, in general, when dealing with solutions 
of solids or gases in liquids, a definite limit is reached to the 
amount which will go into solution when the liquid is in contact 
■with excess of the solid or gas. This limit depends on the nature 
of the two components, on the temperature and on the pressure. 
When the limit is reached the solution is said to be saturated, 
and the system is in equilibrium. If,the solution of a solid 
more soluble when hot be cooled below the satmation point, 
the whole of the solid sometimes runains in solution. The 
liquid is then said to be supersaturated. But here the conditions 
are different owing to the absence of solid. If a crystal of the 
solid be added, the condition of supersaturation is destroyed. 







a^.d the^ordinary equiUbriutn>of saturatitm is reached by precipi¬ 
tation Of solid from solutioh. ' 

The quantity of substance, or solute, ■which a given quantity of 
liquid or solvent will dissolve in presence of excess of the solute 
measures the solubility of the solute in the given solvent in the 
condition^ of temperature and pressure. The solubilities of soUds 
may be pjqiresscd in terms of the mass of solute which will dissolve 
in loo grammes of water. 

The follbwing may be taken as examples ;— 


Solute. 

Chemical 

Constitution 

Solubili ty 




■of the Solid. 

at 0" C. 

at 20° C. at 100° C. 

Sodium chloride . 

NaCI 

.357 

36-0 .^9-8 

Pulasrsium nitrate. 

KNOa 

13*3 

31-2 247*0 

Harium dilorklp . 

UaCI,. 

3 '>‘<) 

35-7 1 5 S '8 

Copper sulphate . 

CuSO", 

15-5 

ii'O 1 7 .V 5 

C'dcium c.i.rhonale 

CaCO, 

o*oot8 

— oaoi8 

Silver nilr.de . . 

AgNdi 

I21'9 

227*3 Tiii-o 

(a1 19 *5 (ill iio“) 


\Vlien dealing will) gases it is usually more convenient to express 
(he solubility as the ratio ol the volume of the gas absorbed to the 
volume of the absorbing liquid. For gases such as oxygen and 
nitrogen dissolved in water the solubility as thus defined is inde¬ 
pendent of tlie pressure, or the mass of gas dissolved is propor- 
ti'inal to the pressure. This relation does not hold for very soluble 
gases, such as ammonia, at low temperatures. As a general rule 
gases are less soluble at high than at low temperatures—unlike the 
majority of solids. Thus oxygon, 4-89 volumes of which dissolve 
at atmospheric pressure in 1 ■volume of water at 0° C., only dissolves 
lo the extent of yio volumes at 20° and 170 volumes at 100°. 


Cause of Soluhility.—At the outset of the subject \vc are met 
1 ).- a fundamental problem, to which no complete ans'wer can 
he given; Why do certain substances dissolve in certain other 
substances and not in different substances ? Why are some 
pairs of liquids miscible in each other in all proportions, while 
other pairs do not mix at all, or only lo a limited extent ? No 
satisfactory correlation of solubility with cbemieal or other 
properties has been iimde. It is possible to state the conditions 
of solubility in terms of the theory of available energy, but the 
result comes to little more than a rc-statement of the problem 
in other terms. Nevertheless, such a re-statement is in itself 
sometimes an advance irt knowdedge. It is certain then that, 
when dissolution occurs the available energ}’ of the whole 
svstem is decreased by the process, wliile when equilibrium is 
reached and the solution is saturated tlic available energy is a 
minimum. When a variable quantity is at a minimum a slight 
change in the system doe.s not affect its value, and therefore, 
when a solution is saturated, the increase in the available energy 
of the liquid phase produced by dissolving in it some of the solid 
roust be equal to the decrease in the a^vailable energy of the solid 
phase, caused by the abstraction from the bulk of that part 
dissolved. The general theory of such equilibria will be studied 
later under the head of the phase rule. 

It is possible that a correlation may be made between solubility 
and the energy of surface tension. If a solid is immersed in a 
liquid a certain part of the energy of the system depends on, 
and is proportional to, the area of contact between solid and 
liquid. Similarly with two liquids like oil and water, which do 
not mix, we have surface energy proportional to the area of 
contact. Equilibrium requires that the available energy and 
therefore the area of contact should be a minimum, as is demon¬ 
strated in Plateau’s beautiful experimmt, where a large drop of 
oil is placed in a liquid of equal density and a perfect sphere is 
formed. If, however, the energy of surface tension between 
the two substances were negative the surface would tend to a 
maximqm, and complete mixture .would follow. Frqm this 
point of view the natural solubility of two substances involves a 
negative energy of surface tension betwwn them. 

Gibbs’s Phase Rtde.—A saturated solution is a system in 'equili¬ 
brium, and e;*ibits the thermodynamic relations whifih hold 
lor ail such systems. Just as two electrified bodies are in 
equilibrium when theif' electric potentials are'«<}nal, «o two 
parts of a chemical and physical systefniare in equilibrium when 
there is equality between the ehemied. potetUms oi each com¬ 
ponent present in the two parts. Thus water and,steam are in 


equilibrium with each other when the chemical potential of water 
substance is the same in the liquid a.s in the vapour. The 
chemical potentials are clearly functions of the composition of 
! the system, and of jts tempemture and pre-ssure. It is usual 
to call each part of the system of uniform composition through¬ 
out a phase-, in 'Uie example given, water substance, the only 
component is present in two phases—a liquid phase and a impour 
phase, and when the potentials Of the component are the same 
in each phase equilibrium exists. 

If ■in unit mass of any phase we have n components instead of one 
■we must know the amount of « — i components present in that 
unit mass hulurc we know the exact composition of it. Thus if 
in one gramme ol a mixture of water, alcohol and salt wo are told 
the amount of water and salt, we can tell the amount of alcohol. 
If, instead of one phase, we have r phases, we must find out the 
values of »■(« — I) quantities before we know the composition 
of the wirole system. Thus, to investigate the composition oi the 
system we must be able to calculate the value of r (n — t) unknown 
quantities. To these must he added the external variables oi 
temperature and pressure, and then as the total number of variables, 
wo have r (» 1) a. 

To determiuo these variables we may form equations between 
the chemical potentials of the different components—quantities 
which arc functions of the variables to be determined. If g, and 

ilenote the potentials of any one component in two phases in 
Contact, when there is equilibrium, we know that /i, = /oj. If 
a third phase is in equilibrium with the other two we iiavc also 
fi, = Mj- These two equations involve the third relation n, = g,. 
which therefore is not an independent equation. Hence with three 
phases we can form two independent equations for each component, 
with r phases we can form r — i equations for each component, and 
with » components and r phases we obtain »(r — 1) equations. 

Now by elementary algebra we know that if the number of inde¬ 
pendent cquiutions ho equal to the number ot unknown quantities 
all the unknown quantities can be determined, and can possess each 
ono value only. Thus we shall be able lo specify the system com- 
pletdy when the number ot variables, vii. r (« — i) -(- 2, is equal 
to the number of equations, viz. «(r — i) ; that is when r = n + a. 
Thus, when a sy.stem po,ssessc.s two more phases than the number 
of its components, all the phases will lie in equUihrium with each 
other at one definite composition, one definite temperature and one 
definite pressure, and in no other conditions. To take the simplest 
case of a one component system water substance has its three 
phases of solid ice, liquid water and gaseous vapour in equilibrium 
witli each other at the freezing point of water under the pressure 
of its own vapour. If we attempt to change either the temperature 
or the preasure ice will melt, water will evaporate or vapour con¬ 
dense until one or other ol the phases has ■vanished. Wc then have 
in equilibrium two phases only, and the temperature and pressure 
may change. Thus, if wc supply heal to the mixture of ice, water 
and steam ice wilt melt and eventually vanish. tVe then have 
water and vapour in equiUbriura, and, as more heat enters, the tem¬ 
perature rises and the vapour-pressure rises witli it. But, if we 
fix arbitrarily the temperature the pressure of cquiUbrium can 
have one value only. Thus by fixing one variable we fix the state 
of the wliole system. This condition is represented in the alre- 
braic theory when we have one move unknown quantity than the 
number of equations; ».«. when rfM — i) +a = «(r — i) -(- I or 
r n + l, aud the number ol phases is one more than the number 
of components. Similarly if wc have F more unknowns than ,we 
have equations to determine tliem, we must fix arbitrarily F co¬ 
ordinates before we fix the stale of the whole system. The number 
F is called the number of degrees of freedom of the system, and is 
measured by the excess of the number of unknowns over the number 
of variables. Thus F = rf" — 0 -h 2 — »(»’ — i) =• » — *' -b a. a 
result which was deduced by J. Willard Gibbs (1859-1903) and 
is known as Gibbs’s Phase-Rule (see Knergxtxcs). 

The phenomena of equilibrium can be represented on dia^ams. 
Thus, if we take our co-ordinates to represent preMure and tem¬ 
perature, the state of the systems p 
with ice, ■water and vapour in 
equilibrium is represented by the 
point O where the pressure is 
that of the vapour of water at 
the freezing point and the tem¬ 
perature is the freezing point 
under that pressure. If aU the 
ice .be melted, we past along the 
vapour preesute curve of water 
OA. If all. the water be frozen, 

■we have the vapour prossure 
ourve of ice OE; while,-if , the 
pressure be raised, so that all 
the vimour vamshea, we get the 
crave OC of equilibrium between 
the pressure and the freezing point of water, .The slope of these 
craves is determhied by , me socalled bintent heat equation " 
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(M* 'UMdniiooVKAMact^ Jtpfdt — Tii>,'wbeM ^ and t dorotei 

tb^ prewiin9.tind>.teai{»»iaturu,,X tut Iiieat r^uirod to ahangts uniti 
Riawi of tbo, wiitom* from ooe uUa&o to tile other, ruid </, — r, 
tlic resulting change in volume. The pliase rule combined with the 
latent heat equation contains the whole theory of chemical and 
physical equiKbriam. < . . 

Applicatim u Solutions.—‘in a system, coirtaininff a solution 
tws have to deal with two compOttents at least. The simplest 
case is tlat of water and a salt, such as sodium chloride, whiohi 
crystallizes without water. To obtain a non-variant system, we 
must assemble four phases—4wo more tliaa tiie number of 
components- The four phas<‘s are (i) crystals of salt, (2) 
crystals of ice, (3) a saturated solution of the .salt in water, and 
(4) the vapour, which is that praclically of water alone, since ^e 
.salt is non-volatile at the temperature in question. Equili- 
lirium Ijetween these' phases is obtained at the freezing point of 
1 lie saturated solution under the pressure of the vapour. At that 
pressure and temperature the four phases can co-exist, and, as 
long a» all of them are present, the pressure and temperature will 
remain steady. Thus a mixture of ice, salt and the saturated 
solution has a constant freezing point, and the composition of 
the solution is constant and tlic .same as that of the mixed 
solid.s wliiiJi freeze out on die abstraction of heat. This con¬ 
stancy ixjth in freezing point and composition formerly was 
considered d'.; a charaderistic of a pure chemical compound, and 
hence these mixtures were described as components and given 
the name of “ cryohydtates.” 

In repTMenting on a diagram the phenomena of equilibrium 
in a two-component system we require a third axi.s along which 

to plot the composition of a 
variable phase. It is usual 
to take three axes at right 
angles tweach other to'repre¬ 
sent pressure, temperature 
and the composition of the 
variable phase. On a plane 
hgure this .solid diagram 
must be drawn in perspec¬ 
tive, the third axis C being 
imagined to lie out of the 
plane of the paper. The 
phase-rule diagram that we 
construct is then a .sketch 
of a solid model, the lines of which do not really lie in the plane 
of the paper. 

Let US return to the ca«0 of the system of salt and water. At the 
cryohydric point O we have four phases in equitibriu'm at a detindte 
pressure, tcmiierature and composition of the liquid phaae. The 
condition of the system is represented by a single point on the 
diagram. If boat be added to the mixture ice will molt and salt 
dissolve in the water so formed. If the supply of' ice fails first 
the temperature will ri.se, and, since solid salt remains, rve pass 
along a curs'e OA giving the relation between temperature and the 
vapour pressure of the saturated solution. If, on the other hand, 
the salt of tho cryohydrate fails before Ihe ice the water given by 
the continuod fusion dilutes the Solution, and we pass along tho 
curve'OB which shows the freezing points of a series of solutions of 
oonsiantly increasing dilution. If the process be coutinued till 
a very large quantity of ice be melted the resulting soliitioo is so 
diluti' lliat its freezing point B is identical with thivt erf the pure 
sbtvent. Again, starting from' O, by tlie abstfactio# of beat we cad 
remove all the liquid and fravel along the curve OD of cqnilibrium 
between ilie two solids (salt and ice) and the vapour. CJr, by in¬ 
creasing llie pressure, we eliminate the vapour and obtain' the 
curve OF giving the relation .between pressure,'treoang noint and 
composition when a saturated, solution is in ttMitact wim ite and 
salt. ■ . ! 

4f the soil crystallizes with a certain' afflount of water os well 
as Vitli nope, we get a second jxtint of oquiKbrinm between four 
pha.spSiv, tei'dium sulphate, for mstafice, crystallizes b« 4 ow szifd 
as N.-eAbjugHnO, and above that' teznperature as thB anWdrnus 
solid Na^SO^r 'T^ng the jioint O to- ttenote the state of equilibrium 
beriveen ice, hydnile^ saturated .solutfibi and vapour,wis ^ss alon^ 
OA till a new solid pliase, that of NajS©,, appears ait 3a •6°; from 
tins point arise lour curves, analqgous'to'thosc di'vbrgiing from th* 
point O. ■.. I ■. 

For the quantitative study Of 'such ^t*«» ta' dctaii 'it 
is, convenient tp draw piano dlaiiirams. which.'are theoretioally 
prejfbtlons of ihe curves of the solid'phase rtale' diagram on .one 
' «z Other bf these planes, 'tocperiwignw 'oli dba'isfliitiait betweci 



'teoqieratutts 'dnd coneentextion ate flliisteamd by .ptofsctlag tie 
curve OA of fig. 2 on the fc-plane. ,The Pressure ‘ UL. each point 
slxould be that of the vapour, but since the solubility of a solid 
does not change' much with pTtesnrg, measurements under tho 
constant atmospheric pressure give a curve practicilly identical 
with the theoretical one. 

Fig. .4 gives the cquilibrinm between sodium suftihatc and 
water in this way. B is the freezing point of pure water, O that 
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of a saturated solution of NaiSO/ioH^O. The curve OP repre¬ 
sents the varying sdlnbility of ihe hydrate as the temperature rises 
from the cryohydric point to 42 •6°. At that temperature crvstals 
of tile anhydrous >}%SOj appear, and a new fixed cqinlifirium 
exists between tlic four phases—hydrate, anhydrous salt, solution 
and TOponr. As heat iS snpjllicd, the hydrate is lT,nnsfnrnied 
gradnally into the anhydrous salt and waler. When this proei'S.s 
IS comploto the temperature rises, and we pass along a new curve 
giving the cqnilihrhim between anhydrous crystals, solution and 
vapour. In this particular case tho solubility decroa with rise 
of temperature. This behaviour is exceptional. 

Two Liquid Componrnls.—'l'hs: nwrc complete phenomena of 
rmitual solubility are illustrated by the case of phentd and water. 

In fig. 4 A represents the 
freezing point of pure water, 
and AB the .freezing point 
nirve showing the depression 
of the freezing point as phenol 
is added. At B irf a non¬ 
variant Rj’Btcm made up of 
ice, solid phenol, saturated 
solution and vapour. BCD 
is the sohibility curve of 
phenol in water. At C a new 
liquid phase appears — the 
Solution of water in liquid 
phenol, tho solubility of which 
IB rzpre.sentfd by the turve 
DE. At Dthe compitsition of tho two liquids becomes identical, 
and at temperatures above D, 68°C the liquids are soluble in each 
other in idl proportions, and only one liquid phase can exist. 1 f 
the two substances arc soluble in each other in all proportions 
at all temperatures above-tihcdr molting points vtt get a diagram 
reduced to the two fusidn curvtM cuttii^.eacli other at a non- 
variant point. This ■ brfiaviour Is illustrated by tlie case of 

silver and copper (fig. 5). a_ast. 

At the non-varinnt point 
the tiwo metals freeze out 
together and the 'composi¬ 
tion of the liquid is the 
same as tlvat of the mixed 
solid which cryntalUzesfrom 
it. 'Phe solid is then known 
as a eutectic alloy; ' 

A liquH in' witich iliecom- 
positioii Ss aeariy'that lof'the 
eutectic shows , the- changifs 
in the irite of fall of ttgnpur^i 

j . iJ. i_<«•. 
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tuZc as it Is allowed to cool . ttrst a ftmall qniiqtity of one of the 
pure djtepoilMite'ljfefeiilii ttt'brystaniae out, and tliscmafe'trf cooUrig.is 
thMWby tfcniniiSied awing to/th«latonti heat iiberotediby tins clwaRe 
of sfatd./ 'Thi8,-,swosB* ocwtwuiW; till thy yompraidon of the liquid 
phase-riCaohes that of .the, eirteoitict whgn. the.whole mass soliumes 
oh the’further' Io£ Of'‘iSEV'vrttnbht change'of tempemture, giving 
1 vetydefihlte’teieiifel^M; 'The'prtweiis of'cooling'ri'thos repte- 

■sShteff f^ aipttth'Aflifch’riifas vOrtichHy.dowawwrdg .riUittteute die 
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freezing point curve, an 4 tlten travel! along It till tlia omi-vatiant 
point is reached. In this way two tomporature points are obtained 
in the investigation—tlio higW giving a point on the equilibrium 
curve, the lower showing the non-variant point. 

Other pairs of alloys, showing more complicated relations, are 
descrilied in Alloy. Experiments on alloys are, in some ways, 
easier to make than on pairs of non-mctallic substances, partly 
owing to the possibility of [xilishing soctions for microscopic examina¬ 
tion, and the investigation of alloys has clone much to elucidate the 
general phenomena of solution, of which metallic solution constitutes 
a special case. 

\Vlien the two components form chemical compounds with each 
other, the jihenomena of mutual solubility become more complex. 

yXl For a simple ease to serve 
^ as an iirtroductioii, let 
us again turn to alloys. 
Copper and antimony form 
a single compound sbCun. 
If oitlier copper or anti¬ 
mony bo added to this 
compound, the freering 
IKiint is lowered just as 
it would bo if a now sub- 
staneo wore added to a 
solvent. Thus on each 
side of the point B repre- 
sonl i ug tills conwiouncl, the 
curve falls. IToeeeding 
along the curve in cither 
direction, we come to a non-variant or eutectic iioint. In one cose 
(rciireseiiieil by tlie point A in the iigure) the solid which froeses out is 
a conglomerate ol crystals ol the compound witli those of antimony, 
in the oilier case C with those of copper. Tims in interpreting 
complicated freezing point curves, we must look for chemical 
compounds where the curve shows a maximum, and for a eutectic 
or cryoliydrale whore two curves meet at a minimum point. 

We are now ready to study a case where several compounds are 
formed between tlio two components. A good example is the 

equilibrium of ferric chloride 
and water, studied by B. 
Roozeboora. The experi¬ 
mental curve of solubility is 
shown in fig. 7 . At A we 
liave the freezihg point of 
pure water, which is lowered 
by the gr^ual addition of 
ferric dilorido in the maiinor 
shown liy the curve AB. At 
B wo have the non-variant 
cryohydricpointatwllichice, 
the hydrate FajClp'izBLO, 
the saturated solurion and 
the vajiour are in equilibrium 
al 53° C. As the proportion 
of salt is increased, tlic 
melting point of the con¬ 
glomerate rises, till, at tlie 
maximum point C, we have 
the pure compound the hy- 
drais with twch'O molecules 
of water. Beyond C, the 
Fig. 7. addition of salt lowers tlic 

melting point again, till at D we obtain another non-variant 
point. This indicates tlic appearance of a new compound, which 
should exist pure at E, uie next maximum, and, led by these 
considerations, Roozeboora discovered and isolated a previously 
unknown hydrate, Fo/T-V-flp. In a similar way the curve FGH, 
boiweea jo‘“ and 55°, shows the effect of the hydrate Fe.,ja,'5HaO, 
and tlie curve HJK that of the hydrate Fe,Cl,-411^0, which, when 
pure, melts at 73‘5°—the point J on the diagram. At the point 
K, 66°, begins me solubility curve of the anhydrous salt, Fepi,, 
the fusion point of which when pure is beyond the limits of the 
diagram. Lot us now trace the beliaviour of a solution of ferric 
diloride wliicb is evaporated to dryness at a constant temperature 
oi 31°. The phenomena may be investigated by following a hori¬ 
zontal line across the diagram. When the curve BC is roached, 
Fe.,Cl,i'i2HjO separates out, and the solution solidifies. Further 
renewal of water will lOause first liquefaction, as the curve CD is 
passed, and tlien resolidification to Fc 8 Cl|, 7 HtO when DE is cut. 
Again the solid will liquefy and once more become sblid as 
Fe„Cl„-5H./). Still further evaporation causes these crystall! to 
ttbresoe raid pass into the anliydrous salt. As we, have seen, 
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tkm of the’whole mass ban occur at constant te^J^>otat»re. But 
we fanva also found this behaviour to be chatactoristic of the noto 
variant or transition points, wluob, in this case, ara ropreaektod 
by the points B,.D, F,,H ami K.(-sa°. »7-4%39?»5i tW 


is tin) ways at least a coohiant sadtiiig point ean bb ebtahisd :i» * 
two-component system. ' . . , 

Sidid Sduitons.—ln all the eases hitherto considered, the 
liquid phase alone has been capable of continuous Variation in 
composition. The solid phases each have been of one definite 
substance. Crystsus of ice may lie side by side with crystals 
of common salt, but each crystalline individual is either ice or 
salt; no one crystal contains both components in porportions 
which can be varied continuously. But, in other cases, crystals 
are known in which both components may enter. Such pheno- 
mena arc well known in the alums—double sulphates of alu¬ 
minium with another metal. Here the otlier metal may be one, 
•such as potassium, or two, such as potassium and sodium, and, 
in the ktter case, the proportion between the two may vary 
continuously throughout wide limits. Such structures are known 
as mixed cry.stals or solid solutions. 

The theoretical form of the freezing point diagrams when, solid 
solutions are present depends on the relation between the available 
energy and me composition in the two phases. This relation is 
known when the amount of either component present in the other 
is very small, for it is then the relation for a dilute system and can 




be calculated. But at intermediate compositions we can only 
guess at the form of the energy-composition curve, and the Ireezing 
point composition curve, deduced from it, will vary according to 
the supposition which we make. With the moat nkcly forms for 
the energy curves we get the accompanying diagrams for the relation 
between li'eczing point and concentration. 

It will be noticed that in all these theqretical curves the points 
of initial fusion and solidification do not in general coincide; we 
reach a different curve first according as we approach ihe diagram 
from below, where all is solid, or from above, whore all is liquid. 
Again, it will be seen that the addition of a small quantity of one 
component, say B, to the other. A, does not nece3s.arily lower the 
melting point, as it docs with systems with no solid solutions; it 
is quite as likely to cause it to rise, Tlie second and third figures, 
too, show that the presence of solid solutions may simulate the 
phenomena of chemical combination, where the enrve rc.ache8 a 
maximum, and of non-variant systems whore we got a minimum. 
The fourth figure shows that, in some oases, it should be possible 
for solid solutions to be present in a limited part of the field only, 
being absent between the two nearly vortical lines in fig. n. 
Experiment has revealed the oxislcnce of systoras in which these 
phenomena are displayed. As an example we may take the case 
of mixtures of naphthalene and fl-naphthol, substances which form 
solid solutions In each other. The freezihg and melting point 
curves arc exactly similar to the theoretical curves ol fig. H, the 
point A representing pure naphthalene and B pure ff-naphthoL 
When the ^uilibria become more complex difficulties of interpre¬ 
tation of the experimental results often arise. It is often very 
difficult to distinguish between a chemical conmonnd, for example, 
and the case of solid solution represented by fig. 9. All available 
evidence, from the freezing point curve and Irom other sources must 
be scrutinized before an opinion is pronounced. But the dneida- 
tion of the complicated phenomefia of solid solutions Would have 
been impossible without the theoretical knowledge diduced from 
the priqciple of available energy. 


Sttpersaiuraium.-^Wbai a crystal of the soKd phase is present 
the equilibrium of a solution is given by the solubility enn'es 
we have studied. If, however, a solution be cooled slowly past 
its saturation point with no solid .presentj crystallization does 
not occur till some lo.wer temperature is reached. Between the 
saturation point and this lower tempierature, the liquid holds in 
solution more of the sokite than .porregponds with, ec^Ubrium, 
and is said to be aupersatiuatied- A familiar exampk is to be 
found in solutions of sodium sulphate, which may be cooled much 
below their saturation point and in thq uqoid .^tate till a 
crystal of the hydrate NagSQ^'^oHjO is dropped when sblidi^ 
catkm qccurs with a larga evolution <rf, latent .heat. These 

pheaemna we eKpheabie if. we consid^.,the,energy tchttkmiii, 
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for the inVrinsic energy <Sf a system will contain terms depending 
on the area of contact between different phases, and, for a given 
mass of material, the area will be greater if the substance is 
finely divided. Hence the conditions necessary to secure 
equilibrium when the solid phase is present ^re not the same as 
those necessary to cause crystallization to start in a number of 
crt'stals at first excessively minute in size. The corresponding 
phenomenon in the case of vapours is well known. Dust-free air 
will remain supersaturated with water-vapour in conditions 
where a dense cloud would be formed in presence of solid dust- 
nuclei or electric ions which serve tlie same purpose. 

If a solution of a salt be stirred as it cools in an open vessel, a thin 
shower of crystals appears at or about the saturation tcnli>craturc. 
The,sc crystals grow steadily, but do not incruasc in number. When 
the temperature has fallen about io“ C. below this point of saturation, 
a dense shower of new crystals appears suddenly. This shower 
may be dense enough to make the liquid quite opaque. Theso 
phenomena liave been studied by H. A. Miers and Miss F. Isaac. 
If the solution be confined in a scaled glass tube, the first thin shower 
is not formed, and the system remains liquid till the secondary 
dense shower comes down. From this and other evidence it has 
been shown that the first thin shower in open vessels is produced 
liy the accidental presence of tiny crystals obtained from the dust 
of the air, wliile the second dense sliowcr marks the point of spon¬ 
taneous crystallization, where the decrease in total available energy 
caused by solidification becomes greater than the increase due to 
the large surface of contact between the liquid and the potentially 
existing multitudinous sm<T.ll crystals oi the shower. 

If the temperature at which Ibis dense spontaneous shower of 
crystals is found he delerinmed lor different concentrations of 
solution, we can plot a ".supersoluhility curve," which is found 
generally to run roughly p-arallol to the " solubility curve " of 
stfsidy equilibrium between liquid and already existing .solid. 
When two substances are soluble in each otlier in all projxirtions, 
we get solubility curves like those of copper and silver shown in 
ifs- 5- We slioukl expect to find supersoluhility curves lying below 
the solubility curves, and this result ha.s been realized experimentally 
for the supcrsolubility curves of mixtures oMalot (phenyl salicylate) 
and betol (fi-naphlhol salicylate) represented by the dotted linos 
of fig. 12. 

In practical cases of crystallization in nature, it is probable that 
these phenomena of supersaturation often occur. If a Iiquid mixturc 

of A and B (fig. I2) were inocu¬ 
lated with crystals of A when its 
composition was that reprraented 
by X, cooled very slowly and 
stirred, the conditions would be 
those of equilibrium throughout. 
When the temperature sank to 
o, on tlie treezing point curve, 
crystals of pure A would appear. 
The residual liquid would thus 
become richer in B, and Ihc tem¬ 
perature and composition would 
paas along the curve till F, the 
eutectic point, was reached. The 
liquid tnen becomes saturated 
with B also, and, if inoculated 
Fig. is. ® crystals, will deposit B 

alongside of A, till the whole mass 
is solid. But, if no solid be present initially, or if the cooling be rapid, 
the liquid of composition x becomes supersaturated and may cool till 
the supersaturation curve is reached at b, and a cloud of A crystals 
cornea down. The temperature may then rise and the concentration 
of B increase in the liquid in a manner represented by some such 
line as b f. The conditions may then remain those of equilibrium 
along the curve / K, but before reaching / the solution may become 
supersaturated with B and deposit B crystals spontaneously. The 
eutectic jwint may never be reached. The possibility of these 
plicnomcna should be borne in mind when attempts are fhadc to 
mterpret the structure of crystalline bodies in terms of the theory 
of equilibrium. 

Osmdtit Pressure.—Tht phase rule combined with the latent 
heat equation enables us to trace the general phenomena of 
equilibriutn in solutions, and to elucidate and classify cases even 
of great complexity. But other relations between the different 
properties of solutions have been investigated by another series 
of conceptions which we shall proceed to develop. Some 
botanical experiments made about 1870 suggested the idea of 
semi-permeable membranes, i.e. membranes which allow a 
solvent to pass freely but are impervious to a solute when dis¬ 
solved in that solvent. It was found, for instance, that a 
to insoluble copper feirocyanide, deposited in the walls of a 


porous vessel by the inward diffusion and meecing of solutions 
of copper sulphate and potassium ferrocyanide, would allow 
water to pass, but retained sugar dissolved in that liquid. It 
was found, too, when water was placed on one side of such a 
membrane, and a sugar solution in a confined space on the other, 
that water entered the solution till a certain pressure was set 
up when equilibrium resulted.' 

The importance of tlicse experiments from tlie point of view of 
the theory of solution, lay in llio fact that they suggested the con¬ 
ception of a perfect or ideal senu-permeablo partition, and tliat of 
an equilibrium pressure rcprcsonling the excess of hydrostatic 
pressure required to keep a solution in cqiubbrium with its pure 
solvent through such a partition. Artificial mi nibraiics arc seldom 
or never perfectly semi-permeable—some leakage of solute nearly 
always occurs, but tlie imperfections ol actual memlirancs need no 
more prevent our use ol the ideal conception than the faults of rea. 
engines invalidate the theory ol ideal flienuodyiiamics founded 
on the conception of a perfect, reversible, Inctioiiless heat engim. 
Further, in the free surface of solutions oi an involatilo solute in a 
volatile solvent, through which .surface Ihc vapour of the solvent 
alone can pass, and in the boundary of a crystal of pure ice in a 
solution, we have actual surfaces which are 111 effect perlcctiy semi- 
permeable. Thus the results of our investigations based on ideal 
conceptions are applicable to the real phenomena of evaiwation 
and freezing. 

Dilute Solutions .— Before considering the more complicated 
case of a concenfr.ated solution, wo will deal with one which is 
very dilute, when the theoretical relations are much 
simplified. 'J'he vapour pressure of a solution may bo 
measured experimentally by two methods. It may be 
compared directly with that of the pure solvent, as the vapour- 
pressure of a pure liquid is determined, by placing solvent and 
solution respectively above the mercurt' in two barometer tubes, 
and comparing the depressions of the mercury with the height 
of a dry barometer at the .same temperature. This method was 
used by Raoult. On the other hand, a current of dry air may 
be passed through the series of weighed bulbs containing solution 
andsolvcnt respectively,and the loss in weight of each determined. 
The loss in the solution bulbs gives the mass of solvent absorbed 
from the solution, and the loss in the solvent bulbs the additional 
mass required to raise the vapour pressure in the air-current to 
equilibrium with the pure solvent. The relative lowering of 
vapour pressure of the solution compared with that of the solvent 
is measured by the ratio of tlie extra mass altsorbod from the 
solvent bulbs to the total mass absorbed from bulb series of bulbs. 
Experiments by this method have been made by W. Ostwald and 
J. Walker, and by Lord Berkeley and E. G. J. Hartley. 

The vapour pressure of the solution of a non-volatile solute is 
less than the vapour pressure of the pure solvent. Hence if 
two vessels, one filled with solvent and one with solution, be 
placed side by side in an exhausted chamber, vapour will evapo¬ 
rate from the solvent and condense on the solution. The solution 
will thus gain solvent, and will grow more and more dilute. 
Its volume will also increase, and thus its upper .surface ■will rise 
in the vessel. But as we ascend in an atmosphere the pressure 
diminishes; hence the pressure of the vapour in the chamber is 
less the higher we go, and thus eventually we reach a state of 
equilibrium where the column of vapour is in equilibrium at the 
appropriate level both with .solvent and solution. Neglecting 
the very small buoyancy of the vapour, the hydrostatic pressure 
P at the foot of the column of solution ishgp where k is the height 
of the column and p the mean density of the solution. If the 
height be not too great, we may assume the density of the vapour 
to be uniform, and write the difference in vapour pressure at the 
surfaces of the solvent and of the solution as p—;^'=Ag<r. 
Hence we find that p—p' =P<r//> for a very dilute solution, where 
the difference p—p' is small and the height of the balancing 
column of solution small. 

In practice the time required to reach these various conditions 
of equilibrium would be too great for experimental demonstration, 
but the theoretical consideration Of vapour pressures is of funda¬ 
mental importance. Let us suppose that we possess a partition 
such as timt described above, which is permeable to the solvent but 
not to the solute when dissolved in it, and let os connect the solution 
and solvent Of fig. 13-with each other through such a partition. Ifsol- 
vent were to flow one way or the other through the partition, the 
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height of the column of 'aolotion would rise or fall and the eqnili* 
brium with the vapour be disturbed. A continual circulation mmht 
thus be set up in an isothermal enclosure and maintained with the 
performance of an unlimited supply of work. This result would be 
contrary to all experience of the impossibility of " perpetual motion," 
and hence we may conclude that through such a somi-pormoable 
wall, the solvent and the solution at the foot of the column would 



Fig. 13. 


be In equilibrium under the excess of hydrostatic pressure rej^- 
sented when the solution is very dilute by F - (/> — /'’}/i/<r. But 
such a pressure represents the equilibrium osmotic pressure discussed 
aliove. Therefore the. equilibrium osmotic pressure of a solution is 
connected with the vapour pressure, and, in a very dilute solution, 
is expressed by the simple relation just given. 

Another relation becomes evident if we use as a semi-permeable 
jiartition a " vaimur sieve " as suggested by (1. F. Ihtzgerald. li a 
number of small enough holes be drilled tlirough a solid substance 
wliich is not wetted by the liquid, our knowledge of the phenomena 
of capillarity shows us tliat it needs pressure to force the liquid 
into the holes. A piston maile of such a perforated substance, 
therefore, may be used to exert pressure on the liquid, while all 
tlic time the vajiour is able to pass. By evaporation and condensa¬ 
tion, tlien, the solvent can pass through this perforated partition, 
wliich thus acts as a perfect scmi-permcable membrane, when the 
solution and solvent arc in equilibrium across the partition, the 
vapour pressure of the solution ^s been increased by the application 
of ptcs.sure till it is equal to that of the solvent. In any solution, 
then, the osmotic pressure represents the excess of hydrostatic 
preasurc wliich it is necessary to apply to the solution in order to 
increase its vapour pressure to an equality with tlukt of the solvent 
in the given uonditiuus. 

Similar oousiderations show that, since at its freezing point the 
vapour pressure of a solution must be in equilibrium with that of 
ice, the depression of freezing point produced by dissolving a sub¬ 
stance in water can be calculated from a knowledge of the vapour 
pres-sure of ice and water below the freezing point of pure water. 
But another method of investigation will illustrate new ways of 
treating our subject. 

By imagining that a dilute solution is put through a thermo¬ 
dynamic cycle we may deduce directly relations between its 
osmotic pressure and its freezing point. Let us 
freeze out unit mass of solvent from a solution at its 
freezing point T—i/T and remove the icc, which is 
assumed to be the ice of the pure solvent. Then let -.us heat 
both ice and solution through the infinitesimal tem^rature 
range dT to the freezing point T of the solvent, tnclt the icc 
by the application of an amount of heat L, whidb measures its 
latent heat of fusion, and allow the solvent so formed to enter 
the solution reversibly through a semi-permeahle wall into an 
engine cylinder, doing an amount of work Pdv. ,By cooling 
the resultant solution tfirough the range liT we recover the 
original state of the system. The wdl-knowp wpression for 
the efiBciency of the cycle of reversible opertttion gives us 
Pdo/L =* <2T/T or ifT = TPdvfL 

as a value for the depression of the freeting point of the 
solution compared with that of the pure solvent. 


The freezing point of a solution may be datonnined experimentally. 
The solution is contained in an inner tube, surroon^g which is an 
air space. Then oqmes an outer vessel, in which, a freezing mixture 
can be placed. This solution is stirred watinnously and the tem¬ 
perature falls slowly below the freezing point, till the snpersaturation 
point is reached, or nntil a crystal of ice is intrbdnfeed. ’The solution 
then <reezes, nntil the heat liberated is enonigh to raise the tem- 


penfture to the point of equilibrium given by the tendency of the 
solution taken in contact with ice to approach the true freezing point 
on one side and the temperature 01 the enclosure on the other. 
To get the true freezing point then, it is well to arrange that the 
temperature of the enclosure should finally be nearty that of the 
freezing point to b» observed. One way w which this ha$ been 
secured is by obtaining the under cooling by temporary cooling of 
the air space by a spiral tube in which ether may be evaporated, 
the outer vessel being filled with ice in contact with a solution of 
equivalent concentration to that within. Modifications of this 
method have been used by many olMcrvers, amongothers by Baoult. 
Ijjomis, H. C. Jones, and by E. H. Grifiiths and T. G. Bedford, who 
compared directly the freezing points of dilnte solutions with those 
of the pure solvent in similar conditions by the accurate methods of 
platinum thermometry. 

Anotlier application of the theory of energy enables us to co¬ 
ordinate the osmotic pressure of a dilute solution with the 
pressure of a gas occupying the same space. On ,**„*,(, 
the fundament^ hypotheses of the molecular theory, vww or 
wc must regard a solution as composed of a number Osmorfe 
of separate particles of solute, scattered through^ Prman. 
out the solvent. Each particle may react in some way on 
the solvent in its neighbourhood, but if the solution be so 
dilute that each of these spheres of influence is unaffected 
by the rest, no further addition of solvent will change the 
connexion between one particle of solute and its associated 
solvent. The only effect of adding solvent will be to 
separate further from each other the systems composed of 
solute particle as nucleus and solvent as atmospheric it will 
not affect the action of each nucleus on its atmosphere. Thus 
the result will be tlie same whatever the nat^ire of the inter¬ 
action may be. If solvent be allowed to enter through a serai- 
permeable wall into an engine cylinder, the work done when tfe 
solution within is already dilute will be the same whatever the 
nature of the interaction between solute and solvent, that is, 
whatever he the nature of the solvent itself. It will even be 
the same in those cases where, with a volatile solute, the presence 
of a solvent may be dispensed with, and the solute exist in the 
same volume as a gas. Now the work done by allowing a 
small quantity of solvent to enter reversibly into an osmotic, 
cylinder is measured by the product of the osptotic pressure mto 
the change in volume. Ilenoe the osmotic pressure is measured 
by the work done per unit chan^ of volume of the solution. 
The result of our consideration, therefore, is that the osmotic 
pressure of a dilute solution of a volatile sojute mqst have the 
.same value as the gaseous pressure ,tbe same number of solute 
particles would exert if they occupied as gas a volume equal to 
that of the solution. 

The reasoning given above is independent of the temperature, 
so that the variation with temperature of the osmotic pressure 
of a dilute solution must be the same as that of a gas, while 
Boyle’s law must equally apply to both systems. Experimental 
evidence confirms these resuiUi and extends them to the 
of nonrvolatile solutes—as ig, indeed, to be expected, sipoe 
volatility is merely a matter of degree. When the solution ceases 
to be dilute in the thermodynamic sense of the word, that is, when 
the spheres of influence of the solute particles intersect: each 
other, this reasoning cea.ses to apply, and the resulting moijiiica- 
tion of the gas laws as applied to solutions becomes ,a matter fur 
further investigation, theoretical, or experimen^«; In the jimit 
then, when the concentration of the solutgmhmmes vanishingly 
small, theory shows that the osmotic pressure is equal to 
pressure of a gas filling Jhe same, space. Experiments wim 
membranes of copper forrocyanide have verified this, result, for 
solutions of cane-sugar of moderate dilutions. But the tnosi 
accurate test of the theory depends on measurements of .freezing 
points. , , 

A quantity oi gas measured byita molecidar weight in giammes 
when coined in. a volume oi one litre exerts a pressure, of zi'z 
atmospheres, and thus the osmotic pressure of a diliite"aAUtion 
divified by its concentration in jpatmaO-moleeutes per Utsa lias a 
corresponding value. But we have seen that thodepiOseictniOf <1T 
of the fseezing point. of a clUute solution .is ipeaswrea .by TP^v/L. 
PuMtox the absolute tempe^ure of the freezing; point of water a.s 
*73% l»e osmotic pressure p as aa-4 atmospbeires Or sa-4 X'td", 
uCLS. units per unit coiieentriition, L the urteat heat at 79*4 >x 
4<t84 X' vP in the eoixei^(»tdla#.unlt8, and: dv the vifiumaiokfwge 
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in tho TOlutaort fw unit mans of jdlvont oddefl we get for the qnanflty 
(fryc, whiere r is the cahcentration of the solution, the value **857“C, 
per unit conccnttatidji. Exiierimental measurements of freezing 
roints of various «bn-el(}ctrolyrtc solutions have been made by 
Kaoult, Loomis, Griftiths, Bedford and others and numbers 
ranging round t-S^ found for this oonoaotratfon. Equally good 
comparisons haVO been obtained for stautions in other solvents 
such as acetic acid v88, formic acid s-S^, benwne .fso, and nitro¬ 
benzene 6'95. Such a concordance between theory and oaperi- ‘ 
ment not onlv verifies the accuracy of thermodynamic rejisoning as 
applied to dilute sohitions, but gives perhaps one of tho most con¬ 
vincing experimental verifications of the general validity of thermo¬ 
dynamic theory whicli we possess. 

Another verification may be obtained from the phenomena of 
vapour pressure. Since, in dilute solutions, the osmotic pressure 
lias the gas value, we may apply the gas equation PV = »KT r* npv. 
to osmotic relations. ,nero » is the number of gramme-molecules 
of solute, T the absolute temperature, R (he gas constant with its 
usual " gas " valifo, p the vapour pressure of the solvent and v, 
the vt^rac in which one gramme-molecule of the va|iour is confined. 

In the Vapour pressure equation p — p-« we have the vapour 
dTOSity (T equal to whore M is the molecular weight ol tlie 
solvent. Tne density of the liquid is MN/V, where N is the number 
of solvent molecules, and V the total volume of tho liquid. Sub¬ 
stituting the.se valu(^, we find that the relative lowering of vapour 
pressure in a very dilute solution is equal to the ratio of the numbers 
of solute and solvent molecules, or (p — p')/p *= n/N. 

The experiments of Raoult on solutions of organic bodies in 
water and on solutions of many substances in some dozen organic 
solvents have confirmed this result, and therefore the theoretical 
value of tho osmotic nressuro from which it was deduced. 

Although evtm good membranes of copper ferrocyanide are rarely 
perfectly scmi-pcrmeable, and in other membranes such as india- 
rubber, &c,. which have been used, the defects from the theoretical 
values of the equiliMum pressure are very great, yet, in the light 
of the e^ct verincation^f roeory given by the experiments described 
above, it is evident that such failures to reach the limiting value 
m no wise invalidate the theory of osmotic equilibrium. They 
merely show that, in the conditions of the particular experiments, 
the thermodynamic equilibrium value of the osmotic pressure 
cannot be reached—-the thermodynamic or theoretic^ osmotic 
pressure (which must be independent of the nature of the membrane 
provided it is truly semi-permoable) is a different thing from the 
equilibrium pressure actually reached in a given experiment, wliich 
•measures tho balance of ingress and egress of solvent through an 
imperfect aemi-i>ermeable aumibranc. 

Dilate solutions of substances such as cane-sugar, as we have 
seen, give expcrinfental values for the connected osmotic 
aoJosjms af P’'®P®’^®''7‘Pressure, freezing point and vapour 
conformity with the theoretical values. 

All th^ solutions are non-conductors of electricity. 
On the other hand, solution of mineral acids and salts conduct 
the current with chemical decomposition—they are called 
electrolytes. In order to explain the electrical properties of 
a solution, lor instance of potesium chloride, we are driven to 
believe that each mokcdle of the salt is dissociated into two 
parts, potassium and chlorine, each associated with an electric 
charge eijual in amount but opposite in sign. The movement 
in opposite directions of tliese charged ions constitutes the 
electric airrent in the solution. To explain the electrical 
properties of sulphuric acid in aqueous solution, the supposition 
of three ions, two of hydrogen and one of the chemical group 8O4, 
is, liecessary. Now measurements of osmotic properties of these 
solutions show that their osmotic pressures are almormally 
great and that, at extreme dilution, the ratio of their osmotic 
preeeures to that of equivalent solutions of non-electrolytes is 
equal to the number of ions indicated by the electrolytic pro- 
peMes. From die osmi/tic side also, then, electrolytic disso¬ 
ciation is indicated, and indeed, it was from this side that the 
idea was first .sugg^d by S. Arrhenius in 1887. The subject 
is dealt with in Electxoi-vsis and Conduction, EtBcmic: 
§ In 

’ Concentrated Solutions .—Having dealt with the relations 
between the properties of ap ideally dilute solution, we now 
turn,to the oonadejjttiQn of the general case where the sunplifying 
asBumplion of greatoliiution is nut made. 

Theheight of theiicoiunui of sokitioir in fig. 13 required Ua 
osmpiib equilibriuns ihrOqgh a semi-penmea^e wall below is 
now very great, auce the osmotic preMure of strong solutions 
may fetich many hundred atm<»F^orto. Hence we must not 
MBUBBo that tim tienaity. of itiie-'niiour in dhe. surrwiudii^ 


atmowhere is constant, or that vhe solution, when equiKbrium 
IS reached, is of uniform concentration throughout. The osmotic 
pressure (defined as the difference in the hydro¬ 
static pressures of the solution and solvent when 
their vapour pressures are equal and they are 
consequently in equilibrium through a perfect semi-permeaWe 
membrane) may also depend on the absolute valura of the 
hydrostatic pressures, as may the vapour pressure of the 
liquids. 

To investigate the osmotic pressure of a strong solution we may 
consider the hydrostatic pre,ssurc required to increase its vapour 
jirrasuro to an equality with tliat of the solvent. The relation 
Iwtiyeen hydrostatic pressure and the vapour pressure of a pure 
liquid may be obtained at once by considering the rise of liquid 
an a capillaty tube. The diliercnce in vapour pressure at the top 
and at the bottom of the column is /> - p’ =. Pir//>, as shown above 
Sor a column of solution. Writing v for i/ir, the specific volume 
of the vapour at the pressure p, and V for i/p, the specific volume 
ol the liquid at the pressure V, and restricting the result to small 
changes, we got vdp =. VdP. 

Ill considering the corresponding relation for a solution instead 
of a pure liquid, possible diflorcnces in concentralion make tho 
column method diflicult of application, and it is better to altacli 
toe problm by means of an imaginary cycle of isotiiermal operation. 
Ihc simplest way to do this is to imagine a vapour-sieve piston, 
through which the vapour but not the liquid can pass. As wc 
Imye explained above, such a vapour sieve may lie constriicled by 
boring a number of small enough holes tlirough a solid not wetted 
by toe liquid. 

Let «-s imigine unit mass of solution of volume V confined in a 
cylinder ABL between a fixed vapour sieve B and a solid piston A 



by which a pres.sore P js applied. The vapour at pressure p in 
equilibrium with the liquid is bounded by a solid pistou C, whicn wo 
can also move to change the pres.sure or volume. 

With such an imaginary apparatus, H. L. Callendar has shown 
that the variation of vapour pressure of a solution witli pre.ssiire is 
given by the expression V'dP - vdp, where V' is toe change in 
volume of the solution when unit mass of solvent is mixed with it. 
The corresponding relation for a pure liquid can be regained by 
considering that at infinite dilution the liquid becomes pure solvent 
and the change of volume becomes equal to the volume V of solvent 
added. 

The osmotic pressure P,, is the difference of the hydrostatic 
pressures P' and P of the solution and the solvent when their vapour 
pressures ate equal. Hence ifP. = dP' — dP and dP„/dP=fV —Ari Af' 
or dPjdP' = (V—V')/V. If V =. V' there is no emnge in osmotic 
pressure with hydrostatic pressure, and osmotic preasurs depends 
on concentration and temperature only. 

The relation between tho equilibrium pressures P and P' for 
solution and solvent corresponding to the same value p„ of the 
vapour pressure is obtained by integrating the equation V'dP' = 
vdp between corresponding limits for solution and solvent. We 
gut 

JP'V'iS' - J-t’Vip aski j-^ViP ~ 
whence 


y F V'dP' -y y VdP - Jf vdp, 


where p and p' are the vapour pressures of solvent and solution 
each trader its own vapour pressure only. 

If we measure the osmotic pressure P, when the solvent is under 
its own vapour pressure only, that is, when P =* <> =r p^, the term 
involving V vanishes, and the limit of integration P' becomes P„-t- p. 
If we assume that V', the volume change on qUution, varies regulany 
or not appreciably with pressure, we may write the first'integral 
as V'jPg +p — pl Where V' now denotes its mean value between 
the limits. 

To evaluate tho second integrals vdp we may subtract a constant 
b to represent the defect of the Volume of the vapour from, the 
ideal volume Rr/f>. This gives 

V'{P, -f'^ - Rf fog ipfp^ -HP- p'\. 

For most ojcperimontsi' purposes the ssaatl terms involving tiio 
factor (p — PT “ihy be'neglected, and we have, approximately, 

■ f\p,r-Rfiog(p/po. 

. Fgwn tois equaitibn tiie osiuotic pressure P^ required to keep 
A .solution. i» oquiUbrium as regards its vapour and tli'^ough u 
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inaiaq»B*>i«t4i Hi* is 'ftt iiBodei'Bte c6neentrations give osmotK' pressuJts 'v^jd* 

faster than the <!On(;entrati<ift, The v^^ioh'cif,gates 
iow UydBistaWe presawreit. The ehfer clifflcaHy lies iii'fec deter- , fwaa Boyles Jaw is reptesented m the equatipp,of VaPiOer 
aiioirtroarH.'the quantity the ohaiigB la wotome of'the isolutioe- WsHUs by subtracting a constant li from ^ totsd volume to 
1**^ auit maas of aol^t as.mij^ with it. rej»€sent the etfeot of the volume «f the molecules thems^ves. 

the compressibility o7 tlMTsolutiem^'thb tat^T property^* iUff(cult 

to measure aucuratOly. <r, i p^y volurw of tfte solvent m whifh the solute is .dissolved, 

lu so)w solutimis, such as those of sugar, tlie'ehahgo io volume instead of the whole Volume of the solution. 


on dilution is nearly equal to the volume of solvtait added; V' then 
becomes equal to V, the spccitc volume of the,solvent. The osmotic 
pressures of strong sugar ^lutions were measured successfully by 
a direct method with semi-permeable membranes oi copper ferrb- 
cyanide by Lord Berkeley and E. G. J. Hartley, who also dutorminetl 
the vapour pressures by pasaing aicurroiit .of aii successively through 
Wished vessels oontaifimg solution and wattu' respectively. 

Their table of comparison published in igoti shows the following 
agreement:— 


Concentration in 

Oumpitic prcbBurc at C. 
ill a{mosphorcs. 

solution. 

From vapour 
propaarcB. 

From dirret ' 
modHurement. 

420 

44-3 (at Iz.e") 

43'97 

540 

l> 0'4 

67-31 

6fjO 

Toi*g 

100-78 

7.50 

1.30‘o 
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Tt seems likely that measurements of vapour pressure and com- 
pressibjlity may eventually enable us to determine accurately osmotic 
pressures in cases where direct inoaaurcmcnt is impossible. 

The slope of the temperature vapour pressure curves in the 
neighbourhood of the freezing point of the solvent is given by 
Pnniag the latest heat equation. The difference in the two 
Point.- slopes for water and ice is dpjdT — dp’jd T«=L/T», 

soiotioat. where L, the latent heat of fusion, is the difference 
between the heats of evaporation for ice and water, and is 
the specific volume of the vapour. 

The difference in the loweting of vapour pressures dp— dp' 
may lie put equri to \dpjv, whore P U lho osmotic pressuru, and V 
the specific volume of the .solvent. We tlion get VbP =.L<iT/T. 

In order to integrate this expression we need to know L and v 
as functions of the ■temperatuie and pressure. The latent heat L 

at any temporature is given by L L,, -y: (i—j^ifT, where!, 

is value at T„ and s r- «' is the diSarenoo in the speeiiic heals of 
water anti ice. The probable error in neglecting any variation 
of specific heat is small, and we may calculate L from the values 
of — (s — s') (T„ — 'T), where s ^ s' is about 0-5 clones; The 
variation of 1. with presBUTS is probal^ smaH. 

The volume of a geanuno uf wator also depends on tempeiatxire 
and pressuTc. Ap{aoximateIy one degree lowering ot Ireesuig 
point corresponds with a change of iz atmospheres in the osmotic 
pressure. llrom the known coefficients of compreskiblUty and 
thermal expansion wo find that V miy be reproseatud by the linear 
equation V fooo + otooob A, wiwe 'a la the lowering oi the 
treezing point below o". , 

Putting in these values and integrating we have, neglectiiw terms 
invdlving a”, P = iz'ofi a — O'ozj' 6 .*, where P is the Ssaiatio 
pressure in atraosphares. 

H. W. Morse and J. C. W. Pcazer, <v]|io 'haws made direct measure^ 
msnts oi osmotic pressure pf sp],utk» at .paae-.sugar, have Hso 
measured the freezing points of correspnding .sotutions. From these 
results the equation just givein lias been ejtamined by G. N. I>wis. 
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Osmotic pucsBUTe. 


the pare soUvent, pressure equal 
to the osmotic preMure must 
be exe^d on th£\ pfstoa to 

Wnts oi osmotic pressure of spfutm at .«U(^.sugar, have Hso 

measured the freezing pomt3ofcorresTOndmg.8dutions. From ,, The 

results the equation just given lias been ejiamined byG.N. Lewis. cSnge^.the toad 

wHu^e .Jhotiop in oap direc¬ 
tion-or the ojEher-r-the system 
is therinddynqmically jbver- 
slble. Such alt arisngement 
I may be ithroosb a cydle 
I of operation*, as in Canwt^s 
engine (see THanMoqYNAMics) 
and all the laws' tff reversible 

_ J cMines appBiia to iti If the 

Ttais «ie iJieory of the oosmexiim ofi^ftop^rewife fmetii^ 

point.#ike that with snapour-ptcssuse) seema-to g*v.a resetts which ^ 


Fio. IJ. 

In fig. 15 the curve I represents Boyle’s law If the volume is 
taken to be that of the solution, and the curve II if the volume 
is that of the solvent. Even this correction is fiot snficiont in 
solution of sugar, where the theoretical curve II'lies hdw the 
experimental observations. A further correction 'may be fnade by 
adding more empirical terms to the equation, but« more promising 
idea, due to J. H. Poynting and H. L. Callendar is to Iroee the 
etiect of possible combination of molecules of solute with 
molecules of the solvent. Those combined solvent molecules are 
thus removed from eicistcncc as solvent, the cSective volume qf 
vtbich is reduced to that of the remaining free molecules ofseSvent. 
Tlie greater the number of water molecules attached to one sugar 
molecule, the less the residual volume, and the greater the thS- 
retical jiressure. Callendar finds that .five molecules of water in 
the ca.se of cane-sugar or two molecules in the case of dextrose are 
required to bring Hie curves into conformity with, the obaorvations 
of Berkeley and Hartley, .which in fig. 15 are indicated by crosses. 

Sol/dnlily and Wgat of Solution. —coBcqptions of osmotic 
pressqre .said ideal semi-pcimeable membranes enable us to 
deduce other thermodynamic relations between the different 
properties of solutions. As an example, let.us take the following 
mvestigation:— 

An engine cylinder may be imagined to possess a semi-pcrtusable 
I bottom and to work without friction. If it be SUed with a solution 
and the bottom immersed in ,, 


Oalcuiated 
' from Ai 


Observei- 
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.^Vhli^r.pxcs^ms) s«m..to give remdts which 

accord ■with Bxpmiments. ... _ ,' tttt^'hml ’ tilB^tloJiltSon' reroiStB' drtwEdted '.!6y 

Atllie limit of'diltition. when the'Cpfitentratroii of *soTttti0n mS itoatfuary dyels of orWhiten* sw nmy asen'Ofi^F' 

approaches zero, we have, seen fhat ffierniodynahiical theory, apjrti^aB ■to .koiu^ . 

verified by.iKtoeriipent,. shews that the osmotic 
^o«« pressure,has thb salne va ue as, the, gM OTe?sure pf 

Gases atWgTprSS^;KSlMftiSji9te-1»‘»feiMis«lSi¥d^ 
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an amount of ostootic work P(Virn v,). If the heatqf aolutioit be 
measuTed in a calorimeter, no work is done, so that, if we c^l this 
calorimetric heat of solution L, the two quantities are connected 
by the relation L •=»= A + P(bj — i',). If L is zero or negligible, 
X = - P(Oa - II,) and wo have dP/dT = -P/T or dP/P - dT/T, 
which op integration gives log P log X + C.ior P «.«. the 
osmotic pressure is proportions to the absolute temperature. This 
result must hold good lor any solution, but if the solution be dilute 
when saturated, that is, if the solubility be small, the equation 
shows that if there be no heat effect when solid dissolves to form a 
saturated solution, the solubility is independent of temperatuve, 
for, in accordance with the gas laws, the osmotic pressure of a dilute 
solution of constant concentration is proportional to the absolute 
temperature. It follows that if the thermcxlynamic heat of solution 
be positive, that is, if heat be absoi bud to keep the system at constant 
temperature, tiro solubility will increase with risin;; temperature, 
while if heat be evolved on dissolution, the solubility falls when tlie 
system is heated. 

In ail this investigation it should be noted that the heat of solu¬ 
tion with which wo are concerned is the heat cliect when solid 
dissolves to form a saturated solution. It is not the heat ofloot 
when solid is dissolved in a large excess of solvent, and may difler 
so much from that effect as to have an opposite sign. Thus cupric 
chloride dissolves in much water With an evolution of hejt, but 
when the solution is nearly saturated, it is cooled by taking up more 
of the solid. 

In a very dilute solution no appreciable heat is evolved or 
absorbed when solvent is added, but such heat effects are 
Omoi/c generally found with mure roiirentrated solutions. 
PniMun Tlie result is to change the relation between lempera- 
aaHTeof tureand the osmotic pressure of a solution of constant 
ponturc. concentration, a relation which, in very dilute 
solutions, is a direct proportionality. 

The equation of available energy (.see Enekoeiics) A U -j- 
T(iA/(iT may be applied to ^is problem. Tlio available energy A 
is the work which may be ggined.irom the system by. a small rever¬ 
sible isothermal operation with an osmotic cylinder, that is Vdv. 
U i is the heat of dilution per unit ciiangc of volume in a calorimeter 
where all Uie energy goes to heat, the cliauge in internal energy U 
is measured ,by liv. We then have 

■piv ^ l&v -t- T ^ '{Tdv). 

Neglecting the volume change witli temperature this gives 
P — I -t- idP/ifT for the relation required. In the case where / 
is negligible we have P/dP = T/ifT, which on integration shows that 
the osmotic pressure as in the special case of a diltitc solution, is 
proportional to the absohite temiieratnrc. 

Theories of Sohutionr—Tht older observers, noticing the heat 
effects which often accompany dissolutiori, regiirded solutions 
as chemical compounds ot varying composition. The physical 
investigation of osmotic pressure, and its correlation by 
Van’t Huff with die pres,sure of a gas, brought forward a new 
aspect of the phcnoihetta, and suggested an identity 6f physical 
modus operandi as well as of numerical value. On this view, the 
function of the solvent is to give space for the solute to diffuse, 
and the pressure on a semi-pcrmeable.jneijijrahe is due to the 
excess of solvent molecules entering over those leaving in conse¬ 
quence of the smaller number which impinge on the membrane 
from the side of the solution; the defect In the, humlwr must 
be proportional, roughly at any ratp, to the, number of solute 
molecules, pre,sent, that-is, to the strength of the solution. 

Whatever view, if an|^, be adopted as to the nature of a solu¬ 
tion, the thermodynaimc relations we have investigated equally 
hold good. It is the strength and weakness of |Jiefmodynimic 
methods that tliey are independent of theories of .constitution. 
The results are true whatever theory be in vogue, but the results 
throw no light on the problem of which theory to choose. All 
the thermodynamic relations we have deduced hold on any theory 
of solution and favour no one theory rather than another. 
\Miether osmotic pressure be due ito physical impact or to 
chemical affinity it must necessarily have the gas value in a dilute 
solufibn,, and to ahd.',free*jng poipt 

in the way we have traced. But for, any theory' of, solution to 
be tenable, it must afckast be consistent wHh the known thermo- 
dynimic relations, as those relations |lre by eitpefiment. 

On' certain assu^p’tifjps, required fc|'. 'the'/kf^ion of the 
methods of the kinetic theory'Qf.ga5es,tO:li<^id5,;;L.Boltanuum 
ofiered attemetatratioa of' the towi of osmotic pressure in ddate 


solutions; based on thd idea that the mean energy of translation 
of a fnolectile Should be'the same in the liquid as in the gaseous 
state. But, whether of not the assumption underlying this 
demonstration be acoepted, the similiu-ity between solution and 
chemical action remains, and the osmotic law has been examin^ 
from this Side by J. H. Poyntihg and by H. L. Callendar. The 
fundamental phenomenon they take to be the identity of vapour 
pressure, and consider the combination necessary to reduce the 
vapour pressure of a solution to the right value. If each mule- 
rule of the solute combines with a certain number of molecules of 
the solvent in such a way as to render them inactive for evapora¬ 
tion, we get a lowering of vapour pressure. Let us assume 
that the ratio pjp of the vapour pressures of the solvent and 
solution is equal to the ratio of the number of free molecules of 
solvent to the whole number of molecules in the solution. Each 
molerular complex, formed by solution and solvent, is treated 
as a single molecule. If there are n molecules of solute to N of 
solvent originally, and each nioleculc' of solute eonibine.s with a 
molecule of solvent, we get for the ratio of vapour jire-ssures 
pip' 1“ (.N' — an),'(N — an + n), while the relative lowering of 
vapour pressure is (/> — />')/* = «/(N — an). 

In the limit of dilution when n is very small compared with N 
this gives Ramilt's experimental law that the relative lowering 
is « N. which v.'c deduced from the osmotic law, and conversely 
from which the osmotic law follows, while for more coneeatratcil 
solutionslagroement is obtained by assigning arbitrarji values to 
a, which, as we have seen, is 5 in the case of cane-sugar. 

Certain .solvents, such as water, liquid ammonia or liquid 
hydrocyanic acid, possess the power of making some solutes, 
sudi as mineral salts and acids, when di.s.solved in them, con¬ 
ductors of electricity. The special properties of these soliilions 
are dealt witli under Electkolysis and Cowuction, Elec¬ 
tric, S In Liquids. Attempts have been made to co-ordinate 
this ionizing power of solvents with their dielectric constants, 
or with their chemical properties. On the lines of Poynting’s 
theory of solution, each ion in electrolytes must combine with 
one or more molecules of solvent. 

Diffusion in Solutions .—^The passage of dissolved substances 
through animal and vegetable membranes was the subject of 
many early experiments. It was found that substances like 
mineral salts, which crystallize well from solution, passed such 
membranes with comparative ease, while the jelly-like substances 
such as albumen passed with extreme slowness if at all. The 
first to make systematic experiments on the free diffusion of 
dissolved substances with no separating membrane was Thomas 
Graham (1804-1869), who immersed in a large volume of water 
a wide-mouthed bottle containing a solution, and after some 
time measured the quantity of substance which had diffused 
into the water. Again the two classes of .substances mentioned 
above were found to be distinguished, and Graham called the 
slowly difiurible non-crystalline 'bodies colloids, in contrast to 
the quickly diffusible crystalloids. Graham showed that the 
diffusum was approximately proportional to the' difference in con¬ 
centration, and on the.se lines a theory of diffusion was founded 
on the lines of Fourier's treatinent of the conduction of heat. 


The quantity of substance which diffuses through unit area in 
one second may bO' taben as projiortional to the diilcrence in con¬ 
centration between the fluids kt that area and at another parallel 
area indefinitely near > it. This, difference in concentration is 
proportioiial to the rate of variation—itfc/tit of the concentration 
c with the distance x, so tfat the number of gramme-molecules 
of solute which, in a. time dl, cross an area A of a long cylinder of 
constant oross section isriN = —DA(*/ifx)<a, where D is a constant 
known as the diffusion constant or the diffusivity. 

The osmotic pressureof-a-sohitioB depends on the concentration, 
and, if Ate regaid the difierenco im thM 'pressure as the effective 
force driving the dissolved substance Ihnongh tlie solution, we 
are able to obtain the equation of diffusion in another form. When 
tire solution is,.dilute .enough,.for, tfie osmotic pressure to possess 
" the gas ■" val'iie the equi^n q^mes— ^ 


UK ■ 

where R is.tffe usual, ms obnstant, ~ 
and R the fdree roqUlxM tfa drive one 
through &e''sO!trtiaff Wth iitiit Vdotii 


le absolute .tempMaturB,' 
iB-ihOlteula of tao solute 
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^ compariflon with the first eqnation we see that RT/F is equal 
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to the difiusion constant, this constant can be' measured 
expenmentally, and for such a substance as sugar or water comes 
out about 0-3 at 20' C,, the unit of time being the day. Hence 
the force required to drive one gramme-molecule of sugar through 
water with a velocity of one centimetre per second may be calculated 
as some thousands of millions of kilogrammes weight. 

In the case of electrolytes we can go further, and calculate the 
diffusion constant itsdf from the theory of electrolytic dissociation 
(see Conduction, Electric, § In Limtids). On that theory the ions 
of a dilute solution migrate indi^ndently of each other. Since some 
ions are more mobile than others, a separation will ensue when 
water is placed in contact with a solution, the faster moving ion 
penetrating quicker into the water under the driving force of the 
osmotic pressure gradient. This separation causes a difference 
of potential, which can be calculated and is found to agree with the 
values obtained expraimcntally. The separation also sots up electro¬ 
static forces, which increase until they are strong enough to drag the 
slower moving ions along faster, and to retard the naturally faster 
ions till tliey travel at the same rate. The resistance offered by the 
liquid, and therefore the force F, required to drive one gramme- 
molecule through the liquid with unit velocity is the sura of the 
corresponding quantities for the individual ions. Now the veloci¬ 
ties u and V of the opposite ions under unit potential gradient, and 
therefore U and V under unit force, are known from electrical 
data. Thus F, which is equal to i/U -|- i/V, is known. The osmotic 
pressure of an electrolyte consisting of two ions is double that 
of a non-electrolyte. Hence for a binary electrolyte the diffusion 
constant is measured by 2RT/F or 2UVRT/(U (-V). This result 
gives a value of D lor dilute hydrochloric acid equal to 2'4 q to 
compare with the observed value of 2-30. Other substances give 
equally good agreements; thus sodium clUorido has a calculated 
constant of i-i2 and an observed one of I’li. Such concordance 
gives strong supiiort to the theory of diffusion outlined above. 

Colloidal Solutions .—Besides a large number of animal and 
vegetable substances, many precipitates formed in the course 
of inorganic chemical reactions are non-crystalline and appear 
in the colloidal state, instances are the sulphides of antimony 
and arsenic and the hydroxides of iron and alumina. Some 
of these colloids dissolve in water or other liquids to form 
.solutions called by Graham hydrosols-, Graham named the solids 
formed by the setting or coagulation of these liquids hydrogels. 
Solutions of colloids in solvents such as water and alcohol seem 
to be divisible into two clas.ses. Both mix with warm water 
in all proportions, and will solidify in certain conditions. One 
class, represented by gelatin, will redissolve on warming or 
diluting, while the other class, containing such substances as 
silica, albumen, and metallic, hydrosulphides, will solidify on 
licating or on the addition of electrolytes to form a solid “ gel ” 
which cannot be rcdissolved. Solidification of the first kind 
may be termed “ setting,” that of the second “ coagulation.” 

The power of coagulation of colloids shown by electrolytes 
depends in a curious manner on the chemical valency of the 
effective ion. The average of the coagulative powers of salts of 
univalent, divalent and trivalent metals have been found by 
experiment to be proportional to the numbers 1:35:1023. If we 
assume that a certain minimum electric charge must be brought 
into contact with a group of colloid particles to produce coagu¬ 
lation, twice as many univalent ions must collect to produce the 
same effect as a number of divalent ions, and three times as many 
as an effective number of trivalent ions. We can calculate, by 
the help of the kinetic theory and the theory of chances, the fre¬ 
quency with which the necessary conjunctions of ions will occur, 
and show that the general law will be that the coagulative 
powers should be in the ratios of i: #: **. Putting * = 32, we 
get 1:32; 1024 to compare with the experimental numbers. The 
ordinary surface energy of a two-phase system tends to diminish 
the area of contact, and thus to help the growth of the larger 
aggregates required for coagulation. A natural electric charge 
on the particles would oppose this tendency, and tend to increase 
the free surface and thus promote disintegration and solution. 
The function of the electrolyte may be to annul such a natur^ 
charge and thus allow the non-electric surface energy to produce 
cogitation. This explanation is supported by some experiments 
by W. B. Hardy, who found that certain colloids dia possess 
electric chuges, Uie si^ of which depended on whether the sur¬ 
rounding liquid was ^ghtly acid or slightly alkaline. At the 
neutral point, wh«i the particles possessed no charge, their 


stabi&y was destroyed, and they were precipitated. But recent 
experiments have shown that the simple theory of coagulation 
here outlined needs amplification in certain directions. The 
phenomena seem to be dependent on variables such as time, and 
are mure compheated than seemed likely at first. 

The size of the suspended particles in colloidal solutions varies 
greatly. In some solutions they are visible under a good 
microscope. In other cases, while too small to be directly 
visible, they are large enough to scatter and polarize a beam of 
light. In yet other solutions, the particles are smaller again, 
and seem to approach in size the larger molecules of crystal¬ 
loid substances. It is not yet agreed whether colloid solu¬ 
tion is the same in kind though different in degree from 
crystalloid solution or is a phenmnenon of on entirely different 
order. 

References.—T he properties and theory of .solutions are treated 
in all works on general physical chemistry ; Ostwald's discussion la 
his Lehrbuch was translated into English in 1891 by M. M. P. Muir 
entitled Solution. Special works are W. C. D. Whetham, Theory of 
.Solution (1902); W. Rothmund, Loslirhkeit (1907). Solubility tables 
are given in Landolt, Bornstein and Mevorhoffers, Tabellen (1905!; 
A. M. Coracy, Dictionary of Solubilities (Inorganic) (1896); A. 
Seidell, Dictionary of the Solubilities of Inorganic and Organic 
Substances (1907). (W. C. D. W.) 

SOLUTRIAN EPOCH, in archaeology, the name given by 
G. dc Mortillet to the second stage of his system of cave-chronotegy, 
and that synchronous with the third division of the Quaternary 
period. It is so called from the Solutr6 Ckve, Magon district, 
Saonc-ct-Loire. The period is characterized by two series of 
chipped flints, one modelled-on the laurel-leaf, tire other on that 
of the willow. Tho.se of the first scries are artistically chipped 
upon the two faces and the end, and are readily distinguishable 
from the flints of the preceding Mousterian epoch. Large thin 
spear-heads; scrapers with edge not on the side but on the 
end; flint knives and saws, but all .still chipped, not ground 
or polished; long spcar-pcints, with tang and shoulder on one 
side only, are also characteristic implements of this epoch. 
Bone or horn, too, was used. The Solutrian work exhibits a 
transitory stage of art between the flint implements of the 
Mousterian pd the bone implements of the Madelenian epochs. 
The fauna includes the horse, reindeer, mammoth, cave lion, 
rhinoceros, bear and urus. Solutrian “ finds ” have been also 
made in the caves of I41S Eyzies and Laugerie Haute, and in the 
Lower Bods of Crcsswell Cave (Derbyshire). 

SOLWAY FIBTH, an estuarine inlet of the Irish Sea, between 
England and Scotland. If its mouth be taken as between St 
Bee’s Head on the English and Burrow Head on the Scottish 
coast, its length is 50 m. The breadth at the mouth is 32 m.; 
near the head, where the Solway viaduct of the Caledonian rail¬ 
way crosses the firth, it is nearly m. The general direction 
is north-easterly from the mouth. The &ottish countie.s 
bordering the firih are Wigtownshire, Kirkcudbright and 
Dumfric.sshire; the English coast belongs to Cumberland. On 
the English side the low Solway Plain borders the firth, except 
for a short distance above St Bee’s Head. The &ottish shore, 
however, is not continuously flat, and such elevations as Criffell 
(1^6 ft.), Bengaim (1250) and Cairnlwrow (1497), above 
Wigtown Bay, rise close to it. The shore line is broken wi both 
sides by the estuaries of several rivers. 'Thus in Scotland ths 
Cree and other stream's enter Wigtown Bay; the Dee, Kirk¬ 
cudbright Bay; Auchencaim Bay and Rough Firth receive 
numerous small streams, and the Nith discharges through a long 
estuary. The Annan has its mouth near the town of that name; 
and the Esk and Eden at the head of the firth, in Cumberland. 
On this shore Morecambe Bay receives ^heWarapool and WaYef 
from the plain, the Ellen has its mouth at M^port, and thie 
Derwent from the Lake District at Workington. 1^6 waters 
of the firth are shallow, and a tidal bore occurs periodicaWy 
The fisheries are extensive, and though there are no ports df the 
first magnitude on the firth, a considerable shipping trade is 
carried on at Whitehaven, Harrington, Worktngton, Maryport 
and SillOth in Cumberiond, and at Annan, Kiiicndbrw^ 
Creetown and Wigtown on t^ Scottish side... 
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SOMA Sanskrit for “ pressed juice,” from the root su, to 
press), in Hindu mythology tlie god who is a personification 
of the soma plant (AseUpias acida), from which an intoxioating 
milky juice is squeezed. Soma is the Indian Bacchus, and one 
(i the most important of tlic Vedic gods. ' All the 114 hymns 
of the ninth book of the liig Veda are in his praise. He is 
celebrated a.s a dual divinity with Indrn, Agiii, Pushan or Rudra, 
in other books. The preparation of the soma juice was a very 
sacred ceremony, and the worship of the god is verj' old, soma 
being identifiable with the Avcsian homa, prepared and cele¬ 
brated in the Indo-lranian period. The plant’s true home is 
heaven, and s( ma is drunk by gods as well as men, and it is under 
its influence that Indra is related to h.-tve crcat( d t he universe and 
fixed tlic earth and skj' in tijeir place. In post-Vcdic literature 
soima is a regular name for the moon, w'hicli is regarded as Ixung 
drunk up by the gods and so waning, till it is filled up again by 
the sun. In both the Rig Veda and Zemd Avesta .soma is the 
king of plants; in both it is a medicine which gives health, long 
life and removes death. In both the celestial is di.stingui.‘hed 
from the terrestrial soma, and the bquor from the god. The 
first soma is supposed to have been stolon from its giiardimi 
demon by an ea^e, tills somii-bringing eag'e of Indra being 
comparable with the nectar-bringing lagle of Zens, and with the 
eagle which, as a metamorphosis of Odin, carried off the mead. 

Sec A. A. ilacdoncU, Vedic Mythology (Stimsburg, 1897). 

SOMALILAND, a country of East Africa, so named from 
its Somali inhabitants. It is also known as the “ Eastern lloni 
of Africa,” because it projects somewhat .sharply tastward.s 
into the Indian Ocean, and is the only teclion of the continent 
which can be spoken of as a peninsula. In general outline it 
is an irregular tripgle, with apex at Cape Gtiardafui. From the 
apex the north side extends over 600 m. along the .south shoie 
ol the Gulf of Aden westwards to Tajura Bay, and the east side 
skirts the Indian Ocean .soutli-wci;t for over 1000 in. to the 
mouth of the Juba. Somali also inhabit the c nvX region and 
considerable areas inland, as far south as the Tana river. The 
country between the Tana and Juba rivers now fornes part 
of Britisli East Africa (q.v.), and in this article is not indudul 
in Somaliland. Inland the limits of Somaliland corrc.spond 
roughly with the Shoan and llarrar Hills, and tlie Galla dis¬ 
trict south of Shoa and east of Lake Rudolf. 'J’he 40° east may 
be taken as the western limit of Somali settlements. The 
triangular space thus roughly outlined has a total area of about 
356,000 Tsq. m. The population is estimated at about 1,100,000, 
but no trustworthy data arc available. It is partitioned 
Ijctween Great Britain, Italy, France, and Abyssinia os under :— 



Area in sq. m. 

Population. 

British Somaliland. . . - . 
French Somaliland.... 
Italian Somuliland.... 
Abyssinian Som.'.liIaud > . . 

Total. 

68,000 

12,000 

146,000 

130,000 

300,000 

50,000 

400,000 

350,000 

3SG,ooo 

1,100,000 


Somaliland was not generally adopted as the name of the 
country until llic early years' of the 19th century. The northern 
and central districts were previously known as Add, tiie north¬ 
east coast as Ajan. By the ant ients the country was called 
regio romaiaica, kora the abundance of aromatic plants which 
it produced. 

Physical Features.—Tbs whole region is chaTaeterized by a re- 
marlnble degree of physical uniformity, and may bo broadly 
de«ciib«d as a vast plateau of on average olevalion of 3000 ft., 
bounded westwards by -the Ethiopian and Galla highlands and 
northward^ by an inner and an outer,coa-st range, skirtmg the south 
side of the Gun of Aden in its entire length from the Harrar uplands 
to Cape Guardofui. The pbiteau, known as Hie Ogaden plateau, 
eTorywhere promts the same monotonous aspect of a boundless 
steppe clothed with a scanty vogotation of scrubby plants and 
heroaccous growths. 

The incline is uniformly to the south-east, and apart from the 
few coast streams &Bt reach the Gulf of Aden during the rains, 
all the running waters are collected in three rivers—the No^ 
hi the north , the Webi Shebeli in the centre, and the Juba (q.v.) 

* See alto Aaarstaxu. 


in tVve south—which liavc a parallel soutb-eastacly direction towards 
IJie Indian Ocean. But so slight is the precipitation that the Juba 
alone has a permanent discliargc seawards. The Nogal sends 
ilowu a turbulent stream during the freshets, while tlie Shebeli 
notwithstanding the far greater extent ol its basin, does not reach 
the sea. At a distance of about iz m. from the coast it is inter¬ 
cepted by a long line of dunes, which it tails to pierce and is thus 
deflected southwards, flowing- in this direction for nearly 170 m. 
parallel witli the coast, and then disappearing in a swampy de¬ 
pression (the Bali marslics) before reaching the Juba estuary.* 

Geology ,—The Somaliland phiteau is ciuefly composed ol gneiss 
and setust. In the north the plateau is overlain by red and purple 
uiifossilifcrous sandstones, capped near its edge by a eliwty lime¬ 
stone also unfoHsiliti rous but luissibly of Lower Cretaceous age. 
The plains inland from Berbora, and the maritime margins botweeii 
the coast ami loot ol tlie plateau, coasast of limostones ot Imwcr 
Oolitic age with Uelemnilec stdihasteittcs. At Duba some linuisloaes 
may belong to the Ixiwer CieUiceous. 

ttimate.—la general tlie climate is dry and bracing all over the 
plateau. Temperature is ar. a rule lugli but with considorablo 
variation, from (10“ F. or loss in the early morning to 100" or over 
m the early altcruoon. On an average the coast-belt temperatures 
are Rime 10" liiglar than those of tlie plateau. Four seasons arc 
recognized—Jauuaiy-April, very dry and great heal; Itoy-Juac, 
cooler and the " heavy " rains; July-September, the season of 
extreme heat and the south-west iiionsoou; Oclobor-Ooremlser, 
the “ light ” rains. The " heavy " rains are little oxperienoed in 
the coast dislricl-.. The rainfall is fpom 4 to 8 in. a ye.vr. In oun- 
sequence of tlie elevation of the phiteau and llio dryness of the 
air, tlie heat is less oppressive than is indicifod by the lemiiera- 
Inris recorded. Malaria prevails in tlie valley of the Welii ShebMi. 

Flora.— The highlanOs.-which in an almost couLiiiuouK line Iravorse 
East Africa, liavc I0 a gical extent isolated llie flora ot tn m,dilaud 
in .spile ol the gcmenil resimbUiiice of it.s climate and soil to the 
country on Hie western side of file baml of high ground. In the 
norllicm mounl.-ii-.rotis regions ol Somaliland the flora resembles, 
however, to some extent, llial ol llie Galla country and Abyssinia. 
On tlio plaleau many ioiiiis common elsewhere in East Africa, 
such as the Iniracsus palm and the baobab tree, arc missing. The 
gfeater part of the country is covered either witli tall coarse grasses 
(those oiwa plains lining called han), or nuire commonly with tliick 
tliorn-bush or jungle, among which rirw occasional isolated trees. 
The prevalent bush plaiits are khansa (umbrella mimosa), acacias, 
aloes, and, especially, Boswellia and Cmmiuphora, which yield 
liighly fra^nt rrsins and balsams, such as myrrh, frankincensr 
(olibanum) and " balm of Gilead." The hilltil is a thorn-bush 
growing about 10 it. high and covered with suuiU curved hooks 
of great strength. The bush contains also numerous creepers, one 
of the most common being known as the armo. It is a vivid green 
and luis large, flcsiiy, heart slmped leaves. Of the thorns, the 
guda and the wadi often grow from 30 to 50 ft. high and have large 
flat-topped branches. In places fhere are forests of these trees. 
On tlie siinimit of Ihc Golis range the cedars form forests. Among 
the larger trees arc the mountain cedar, reaching to 100 ft.; the 
gob, which boars edible berries in appearanci' something like the 
cherry with (he taste of an apple, grow.s to some So ft., and is found 
fringing the river bod-s; the hassadan, a kind of eujihorbia, attaining 
a height of about 70 It.; and the darci, a he tree. There arc patches 
of douse reeds, iiaching 10 It. high, and iliickcts of tamarisk along 
the river beds, and on ctliuT side tiie jungle is high and more luxui? 
ant than on tlie open plateau. Of herbaceous plants the hissertia, 
the sole representative of the order Loasaceae, wliieh is common in 
America but very rare elsewhere, is found in Somaliland, which 
also possesses forms belong i|g to the eastern Mediterranean flora. 

Fauna. —Somaliland is rii h in the larger wild animals. Among 
them are the lion (Somali lu mo lihah) and elephant, though those 
have been to a largo extent driven from the northern coast iSstricts; 
the black or double-homed rhinoceros, common in central Ogaden; 
leopards, abundant in many clistricls, and daring—they have given 
their name to the Webi Shtbcli ("River of the Lcojiards ”); 
panthers: .spotted and sfripod hyenas (the latter rare); foxea, 
pickals, badgers and wild dogs; girafics and a great variety of 
antelopes. The aiitelupos include the bcisa oryx, fairly common and 
widely distributed; tile greater and leaser kudu (the greater kudu 
is no-t fojind on the Ogiidcii platcauj; the Somali hartebeest {Bubalis 
Swaynei), found only in the Baud and Ogo districts; waterbuc^, 
rare exo^t along the Webi SliebeU end.the Nogal; the dol or 
Somali bushbuck; the dibatag or Clarke’s gazelle; the girafie.liks 
gcrenuk or Waller’s gazelle, very common; the aoul or Socmmcrujg’s 
gazelle, widely distnbute.l; tile dcro {Gaselta Spctii); and the small 
dikdik or sakaro anteloTift, found in almost every thicket. The 
zebra [Bquets grevyi) is -tound in Ogitoca and places to the south, 
tlie wnld. ass in the northern regions. There are wart bogs, 
baboons (maned and maneless varieties), a tree monkey, 
jumping shrews, two kinds of squirrel, a small hare, rock rabhits 


* It is probablo that a divergent branch leaves the ShjAbell SMno 
distance above the swamps mid that high watw im crrorflow 
Into the Juba oocum (see Gsgg. Jaunt., Nog, 1909). 
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bp biw. .b»l fl» .311, .irtiiy. • Olto 
are rare. Birds of prey arc numerous and include caRlcs/vutoros trace their origin to the Himyaritic chieis SauMj 

kit^ravTOs and the carrion stork. Among game birds’ arc throe Samamah, said to have been coeval with a King Afrikus, 
^et iQg^ of bastard, guinea fowl partridgra, sand grouse and wild who is supposed to liave conquered Africa about A.D. 400. 
goaae. Snakes are common, an adder, a variegated rock snake, and a These legends should* perlinps be interpreted as pointing tea 



black snake called muss being those most dreaded. Mosquitoes arc 
rarely troublesome ; gadflies, aqd a large spider {lumgtyu), wiiich 
spins a web resembling golden ailk, are comuioii, as are scorpions 
and oentipedes. ■ Termites rear sharii pointed “ hiUii," often over 
20 IL high. A lipooics of lizard grows nearly 4. ft. long. 

Inhabitants.—The Somali belong to the Eastern (Ethiopic) 
Hamitic family of tribes, of which the other chief members are 
the neighbouring Galla and Afar, the Abyssinian Agau and the 
Beja tribes between the Nubian Nile and the Red^a. They 
have been identic with the people of Punt, who were known 
to tte Egyptians of the early dynasties. The Som^’, however, 
dedarc &mselves,to be of Arab origin, alleging their progenitor 
to ^ve been arertoin Sherif Ishak b. Ahmad, who crostod from 


series of Arab imnugrations, the last two of wdikh are referred 
to the 13th and 15th centuries. But these intruders seem to have 
been successively absorbed in the Somali stock; and ttc Arabs 
never succeeded in establishing permanent communities in diis 
region. Their influence has been very slight even on tbe 
Somali language, whose structure and vocabulary are esseertiafiy 
Hamitic, with marked affinities to tjte Gsdla on the one bHta 
and to the Dankali (Afar) on the othet. 

The present Somali peoj^es ate possessed of no geaeral type. 
They are nut pure Hamites, and their physical Ufaaneeterislics 
vary considerably, showni^signs of interbreeding wilb Gala, 
AfM, Arabs, Abyssinitoi, Bantus and Negroes. 'They are a 
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race of magnificent phr-sique, tall, active and robust, •with fairly 
regular features, but showing Megro blood in their frequently 
black complexion and still more in their kinky and even woolly 
hair. Their colour varies from the Arab hue to black, and 
curiously enough the most regular features are to be found 
among the darkest groups. 

There are four classes in Somaliland : (i) nomads who breed 
ponies, sheep, rattle and camels, live entirely on milk and meat, 
and follow the rains in search of grass; (2) settled Somali, com¬ 
paratively few, living in or near the coa.sts; (3) outcast races, 
not organized in tribes but living saittered all over Somaliland; 
they arc hunters, workers in iron and leatlier, and tlto chief 
collectors of gum and rtsin; (4) traders. The national dress 
is the “ tube,” a snnple cotton sheet of two breadths sewn 
together, about 15 ft. long. Generally it is thrown over one or 
both shoulders, a turn given round the waist, and allowed 
to fall to the ankles. The “ tobes ” are of all colours from brown 
to white. A ceremonial “ tobe ” of red, white and blue, each 
colour in two shades, with a narrow fringe of light yellow, is 
sometimes worn. Old men shave the head and sometimes 
grow a beard. Middle-aged men wear the hair about an inch 
and a half long; young men and boys in a huge mop; while 
married women wear it in a chignon, and girls in mop-form but 
plaited. 

The Somali are a fighting race and all go armed with spear, 
shield and short sword (and guns when they can get them). 
During the rains incessant intertribal lootings of cattle take 
place. Among certain tribes tho.se who liave lulled a man have 
the right to wear an ostrich-feather in their hair. They are great 
talkers, keenly sensitive to ridiailc, and quick-tempered. 

Women hold a degraded position among the Somali (wives 
being often looted with sheep), doing most of the hard work. 
The Somali love display; they are inordinately vain and avari¬ 
cious; but they make loyal and trustworthy soldiers and are 
generally bright and intelligent. 

The Somali have very little political or social cohesion, and 
are divided into a multiplicity of rers or fakiJas (tribes, clans). 
Three main divisions, however, have been clearly determined, 
and these are important both on political and ethnical grounds. 

I. The HasiiTya (Abud's Asha), with two great subdivisions: 
Darada, with the poworlul Mijortins, War-Sangeli, Jtolbohajiti and 
others; and Iskak, including the Gadibursi, Issa (Alssa), Habr- 
Wal, Habr-Tol, Ibibr-Yuni, Babibli, Bcrtiri. All these claim 
descent from a member of the Hashira branch of the Kon.ihli 
(Mahomet's tribe), who founded a powerful state in the Zaila 
district. All arc Sunnites, and, although .still speaking their Somali 
national tongue, betray a large infusion of Arab blood in their oval 
face, yimewhat light skin, and remarkably regular features. Their 
domain comprises the whole of British Somaliland, and probably 
most of Italian Somaliland. 

II. The H.VWIYA, with numerous sub-groups, such as the Habr- 
lalet, Habr-Gader, Ker-Dollol, Daji, Karanle, Badlmdan, Kunli, 
Bajimal and Ugass-Elmi; mostly famatical Mahommedans forming 
the powerful Tarika sect, whoso influence is felt tliroughout all tlio 
central and eastern parts of Somaliland. Tlio Hawiya domain 
comprises the Ogaden plateau and tlie region generally between 
the Nogal and Webi-Shebeli rivers. Here contact has been chiefly 
with the eastern Galla tribes, 

III. The KahanwIn, with numerous but litthi-known sub-groups, 
including, however, the powerful and warlike Abgals, Barawas, 
Gobrons, Tuni, Jidus and Kalallas, occupy in jpart the region 
between the Webl-Shcbeli and Juba, but chiefly the toiritory 
extending from the Juba to the 'Tana, where they have long been 
in contact, mostly hostile, with the Wa-Pokomo and otherBantu 
peoifles of the British East Africa Protectorate. Of all the Somali 
the Kahanwiu betray the largest infusion of negroid blood. 

Of tbe outcast races the best kno'wn are the Midgan, Yebir, and 
Tomal. Tbe Midgan, who are of slightly shorter stature than the 
average Sotnali, are the most numerous of these peoples. They 
are great hunters and use small poisoned arrows to bring down 
their game. The Ycblr are noted for their leather work, and the 
Tomal are the blacksmiths of the SomalL 

Prehistoric Remains.—tht discovery of flint implements of 
the came tyjKs as those found in Egypt, Mauritania, and Europe 
show Somalikmd to have been inh^ited by man in the Stone 
age. That % country was subsequently occupied by a more 
highly ci-vilh^ people than the Somali of to-day is evidenced 
by the mins which are found in various districts. Many of 


these mins are attributable to the Arabs, but older remains 
are traditionally a.scribed to a people who were ‘‘ before the 
Galla.” Blocks of dressed stone overgrown by grass he m 
regular formation; a series of parallel revetment walls on hills 
commanding passes exist, as do relics of ancient water-tanks. 
This ancient civilization is supposed to have been swept away 
by Mahommedan conquerors; before that event the people, 
in the opinion of several travellers, professed a degraded form of 
Christianity, which they had acquired from their Abyssinian 
neighbours. Of more recent origin are the ruins known a.s 
Galla graves {Taalla Galla). These are rairns of piled .stones, 
each stone aliout the size of u man’s head. The cairns are from 
12 to 15 ft. high and about 8 yds. in diameter. Earh is cir- 
rular with a central depression. 

Exploration .—Somaliland was one of the last parts of Africa 
to be explored by Europeans. The occupation of Aden by the 
Briti.sh in 1839 proved the starting-point in the opening up of 
the country, Aden being the chief port with which the Somali 
of the opposite coa.st traded. The task of mapping the coast 
was largely undertaken by officers of the Indian navy', while 
the first explorers of the interior were officers of the Indian 
army quartered at Aden—Lieut. Crutlenden (1848), Lieut, 
(afterwards Captain Sir Richard) Burton, and Lieut. J. H. 
Speke (the discoverer of the Nile .source). In 1854 Burton, 
unaccompanied, penetrated inland as far as Harrar. Later on 
the expedition was attifcked by Somali near Berbera, both Bur¬ 
ton and Speke being wounded, and another officer, Lieut. 
Stroyan, R.N., killed. For twenty years afterwards no attempt 
was made to open up the country. The occupation of Ber¬ 
bera by the Egyptians in 1875 was, however, followed by several 
journeys into the interior. Of those who essayed to cro.ss the 
waterless Haud more than one lost his life. In 1883 a party of 
Knglislimen—F. L. and W. D. James (brothers), G. P. V. Ayl¬ 
mer, and E. Lort-Phillips—penetrated from Berbera as far 
as the Webi-Shebcli, and returned in safety. At the instance 
of the Indian government surveys of the country between the 
coast and the Webi-Shebcli and also east towards the Wadi 
Nogal were executed by Major H. G. C. .Swayne and his brother 
Captain E. J. E. Swayne between 1886 and 1892. Meanwhile a 
French traveller, G. Rivoil, had (1878-1881) made three jour¬ 
neys in the north-east comer of the protectorate, especially in 
the Darror valley. 'I'he first person who reached the Indian 
Ocean, going south from the Gulf of Aden, was an Amrrioin. 
Dr A. Donaldson Smith (h. 1864). He explored (1894-1805) the 
hcadstreams of the Shebeli, reached ]-ake Rudolf, and even¬ 
tually descended the Tana river to the sea, his journey thu.s 
taking him through southern Somaliland. Meantime the greater 
part of the eastern seaboard having fallen under Italian influence, 
the exploration of the hinterland had been undertaken by 
travellers of that nationality. In 1890 Brichetti-Robecchi 
made a journey along the eastern coast from Obbia to beyond 
Cape Guardafui. In the following year he went from Mukdishu 
to Obbia, and thence crossed through Ogaden to Berbera on 
the Gulf of Aden. In the same year Prmoe Eugenio Ruspoli 
made a journey southwards from Berbera, while two other 
Italians penetrated to Imi on the upper Shebeli, which place was 
also r^ched in 1903 by H. G. C. Swayne. In 1892 Captam 
Vittorio Bottega and a companion left Berbera and made their 
way past Imi to the upper Juba, which Bottego explored to 
its source, both travellers finally nrnkrng their way via Lugh to 
the east coast. Prince Ruspoli in 1893 reached Lugh from the 
north, thence turning north-west. He was killed in the Galla 
country by an elephant. In 1895 Bottego, with three European 
cempanions, left Brava to investigate the river system north 
of Lake Rudolf, and succeeded in tracing the Omo to that lake. 
Subsequently in the Abyssinian highlands the expedition ■mi 
attacked by Galla and Captajn Bottego^was killed. Dr Sacchi, 
who was returning to Lugh with some o 7 the scientific results of 
the mission, was also killed by natives. An English expedition 
under H. S. H. Cavendish (1896-1897) followed somewhat ut 
Donaldson Smith’s steps, and the last-named traveller again 
aossed Somaliland in bis journey from Berbera via L^e Rudolf 
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to the Upper Nile (189^1900). In 1902-1903 a survey of the 
Gialla-SomaU borderlands between Lake Rudolf and the upper 
Juba was executed by Giptain P. Maud of the British army. 
Mibtary operations during 1901-4 led to a more accurate 
knowledge of the south-eastern parts of the British protector¬ 
ate and of the adjacent districts of Italian Somaliland. 

^ British Somat.iland 

TIic British Somaliland protectorate extends along the Gulf 
of Aden for about 400 m. from the Lahadti Wells, near Jibuti, 
in the west, to Bandar Ziyacla in 49° E., 180 m. W. of Cape 
Cuardafui, and stretches from the coast inland for a breadth 
varying from 80 to 220 m. The protectorate is bounded W. by 
French Somaliland, S.W. by Abyssinian territory, and S.E. and 
F. by Italian Somaliland. About 50,000 persons are settled in 
the coast towns; the rest are nomads. 

TopOQrapbv, Physically the protectorate may be described 
as almost mnimtainous in contrast with the somewhat monotonous 
plains of the interior. Between the Harrar plateau and Cape 
Uuarrlalui the coast ranges maiitlain a mean altitude of from 4000 
to 5000 11., and fall generally iu strap escarpments down to the 
narrow strip of sandy lowlands skirting tlie Gulf of Aden. At 
«ome points tlie rugged olifis, furrowed by deep ravines, approach 
(dose to the sea; elsewhere the hills leave a considerable maritime 
plain between their base and the shore line. South of Berbera 
aic tw o ranges nearly parallel with the coast. They increase in eleva- 
iioii landwards, culminating in the inner and loftier Golis range, about 
05 'o f t. high, its crest covered with mountain cedar. The country 
lietaein the two ranges is known as Guban. South of tlie Golis 
the ground falls gradually to the central plateau known as the 
1 l.iiid, a waterless but no{ unlertile district. The Haud (only the 
n-irihern part of which is British territory—the rest is Abyssinian) 

I (insi st 1 partly of thorn jungle, the hand of the Somali, partly of 
T ’ll"" grass plains, called ban, and partly of .semi-desert country 

lU rt arar. Westivard of Berbera the ascent to the high country 
1 - nut so abrupt as in the cast Inil is made by several steps, the moun¬ 
tains fornuug a chaolic mass. Eastwards the mountain system, 
file Jebel Sangeli, maintains the same general character as far as 
Bandar Gori (I.a.s Korai), where the precipitous northern cliffs 
ujiproach within 200 or joo yards of tlie gulf, their bare brown 
locks and clays proseiiung the same uninviting appearunue as the 
liglil brown hills skirting the Red Sea. Immediately south of the 
Jt be! .'inigeli are the coinjiaratively fc-rtile Jidali and Gebi districts 
or river valleys—the Gobi flowing east in the direction of Ras 
Haiun, while the Jidali has a southerly cour.se towards the Wadi 
JSogal. Us waters arc lost in the arid stony plateau of the Sort. 
To this succeeds the Nogal district, separated bulb from the Sorl 
and the Haud by ranges of low hills. The Nogal and the neigh¬ 
bouring regions ol the Hand are also known, from the tribes inhabit¬ 
ing them, as the Uulbahanta country. The prevailing formations 
appear to be granites w hich are veined witli white quartz, and under¬ 
lie old sedimentary brown sandstone and limestone formations. 

The average annual rainfall at Berbera is about 8 in., and more 
than half of this amount has fallen in one day. The mean annual 
ramfaU is greater on the slopes ol the ranges by which the moisture- 
bearing clouds are intercepted. These slopes are the home of 
nromatic flora which yields myrrh and frankincense. 

The chiel domestic animals are the camel and the ass, both of 
prime stock. The camels make excellent mounts, swift and hardy; 
and the extensive caravan trade is everywhere carried on exclu¬ 
sively by means of these pack-animals. The Somali have also large 
herds of cattle—oxen, sheep and goats. They possess a hardy breed 
at ponies, for which the Bolbahanta country is famed. 

Chief Towns .—Berbera (q.v.) is the capim and chief seaport of 
the protectorate. About 45 m, west of Berbera is the exposed port 
oi Bulhar. Close to the French frontier stands the seaport of Zaila 
iq.v.). East of Berbera are Las Korai, Karara, Hais and other 
small seaports. Inland the most important settlement is Hargeisa 
(i.f. little Harrar), Oo m. S.S.W. of Bulliar, a centre for caravans 
Irom Slioa and Ogaden. Sheikh, Burao and Bohotle are all on the 
caravan route from Ogaden to Berbera. 

Industries and ZVadc.—Fibre is obtained from the aloe plants, 
this industry being in the hands of women; ostriches are reared 
for the sake of their feathers, and large quantities of mm and rosin 
ace collected. ' But the wealth of the people consists cliicfly in their 
livestock. Trade is largely with Harrar and the Ogaden country- 
tooth Abyssmian possessions. The important exerts are gums 
and resin, fibre, Itidos, ivory, ostrich feathers, oofiee, ghee, live¬ 
stock, gold ingots from Abyssinia, and mother-of-pearl; the shells 
being found along the coast from Zaila to beyond Berbera. There 
is also a profitable shark fislicry in the hands of Arabs. Tho imports 
are mainly white longcloth, grey shirting, rice, iowaree, dates and 
sugar. Jowaree is displacing rice os the staple food of the Somali. 
The trade with Abyssinia sufiors owing to the absence of railway 
communication, which the neighbouring French colony possesses. 
Thus in 1899-1900 the total value of trade was 1^751.900, the French 
railway being then but just begun; in 1902-1903, the railway being 


competed during the year, the value of trade was but ;^487,9oa The 
average annual value of trade for 1904.-X909 was about ;^500,ooo. 

History .—An Arab sultanate, with its capital at Zaila (Zeyla), 
was founded by Koreishite immigrants from the Yefhen in, 
it is said, the 7ti) ^entury A.D. In the 13th century it had 
become a comparatively powerful state, known as the empire 
of Adel. In the 16th century the capital of the state fin which 
Arab influence wa.s a decreasing factor) was transferred to 
Harrar {q.v.). The state was greatly harassed by Galla invaders 
in the 17th century, and broke up into a number of petty in¬ 
dependent emirates and sultanates under Somali chiefs. Zaila 
became a dependency of Yemen and thus nominally part of 
the Turkish empire. Tiie British connexion with the Somali 
coast dates from the early years of the 19th century; the first 
treaty between the British and Somali having been signed in 
1827 after the plundering of an English ship by the Habr-Wal. In 
1840 various treaties were concluded by Captain Robert Moresby 
of lhe_ Indian Navy “ on the part of the English Government 
in India ” with the sultan of Tajuia and the governor of ^^ila, 
who engaged hot to enter into treaties with any other foreign 
power. At the same time Musha Island, at the entrance to 
the Gulf of Tajura, was bought by the British “ for ten b^s of 
rice,” Bab Island, in the same gulf, and Aubad Island, off Zaila, 
were also purchased, the object of the East India Company 
being to obtain a suitable place “ for the harbour of their ships 
without any prohibition whatever.” From this time Onward 
the Indian government exercised considerable influence on the 
Somali coast, but British authority was not definitely established, 
and in 1854 Richard Burton’s expedition was attacked at Ber¬ 
bera. In 1874-1875 the ambition of Ismail Pasha, khedive of 
Egypt, who claimed jurisdiction over the whole coast as far as 
Gipe Guardafui, led him to occupy the ports of Tajura, Berbera 
and Bulhar as well as Harrar m the hinterland. Ismail also 
obtained (July 1875) a firman from the sultan of Turkey making 
over Zaila to Egypt in return for an increase of £15,000 yearly 
to the tribute paid to the Porte. In 1884, in conusequence of 
the revolt of the muhdi in the Egyptian Sudan, the khedival 
garrisons were withdrawn. Thereupon Great Britain, partly 
to secure the route to the East via the Suez Canal, which the 
occupation of the country by another power might menace, 
occupied Zaila, Berbera and Bulhar, officials being sent from Aden 
to govern the ports. With respect to Zaila Turkey 
was given the option of resuming possession, but n«iM or a 
advantage was not taken of the offer (see Lord F»»- 
Cromer’s Modern Egypt, 1908, vol. ii.). During 
1884, 1885, 1886 treaties guaranteeing British protection were 
concluded with various Somali tribes and in 1888 the limits of 
the British and French spheres were defined, all claims to 
British jurisdiction in the Gulf of Tajura and the islands of Musha 
and Bab being abandoned. The other inland boundaries of 
the protectorate were defined by agreements with Italy (1894) 
and Abyssinia (1897). 

In 1899 troubles arose between the administration and a 
mullah of the Habr Suleiman Ogaden tribe, who liad acquired 
great influence in the Dolbahanta country and had married into 
the Dolbahanta Ali Ghcri. This mullah, Mahommed bin 
Abdullah by name, had made several pilgrimages to Mecca, 
where he had attached himself to a sect which enjoined strict 
observance of the tenets of Islam and placed an interdiction 
on the use of the leaves of the kat plant—much sought after 
by the coast Arabs and Somali for their stimulating and in¬ 
toxicating properties. At first the mullali’s influence was 
exerted for good, and he kept the tribes over whom be had con¬ 
trol at peace. Accredited with the possession of supernatural 
powers he gathered around him a strong following. In 1899 
the mullah began raiding tribes friendly to the British; in August 
of that year he occupied Burao, 80 m. south and east of Ber¬ 
bera, and declared himself the mahdi. In the autumn of 
1900 the mullah was again harassing the tribes on the sbutl»m 
border of the British protectorate and the neighbouring Abys¬ 
sinian districts. The tribes hostile to the mullah sought Brit^ 
protection, and Colonel (afterwards Sir) E. J. E. Swayne raised 
a Somali levy of 1500 men, and in May 1901 occupied Burad. 
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.On the and of June a small force, zeribaed under Captain Mal¬ 
colm McNeill, was attacked by the mullah's followers but re¬ 
pulsed after desperate fighting. Colonel Swayne thrice defeated 
the enemy, who lo.st laoo men and 600 talxn prisoners, and the 
mullah fled across the Haud, taking refuge with the Mijcrtin 
in Italian territory. In December 1901 the mullah was, liowe ver, 
once more raiding in the neighljourhcod of llurao, and in May 
Wan wUb Colonel Swayne led another expedition against 
tbo Malitb him, the Somali levies fjeing .strengthened by the and 
KLabammi King’s African Rifles, consisting of Yaos from Nyasa- 
AbdbUab. jjjjjj Overcoming in a remarkable manner the 
diflieulties of operating in flic dry season. Colonel Swa)'ne 
harried the mullah incessantly, and followed him across tlie 
Haud into the more fertile region of Mudug in Italian terrilorj', 
permission so to do being granted by Italy. On the 6th of 
Oirtober, while marching through dense bush at Erigo, the 
British force was ambu.scadcd. The British lost loi killed and 
85 wounded, but put the enemy to flight. The mullah lost some 
700 men and retreated to Galadi, west of Mudug, a place with 
ample water supplies. Colonel .Swayne was not able to continue 
the pursuit, and returned to Berbcra. It was then detennined 
that in the further operations against the mullali the main 
advance should be from a base on the cast coast of Italian 
Somaliland—the open roadstead of Obbia being chosen. The 
command was given to Brigadier-General W. H. Manning, 
and small numbers of British and Boer mounted infantry, 
Indian and African troops were employed, while an Abt’ssinian 
force held the line of the Webi Shcbeli. Manning advanced 
from Obbia in February 1903, and in March got in touch with 
the northern column, the line of communication stretching 
over 500 m. The mullah was west of this line in the neigh¬ 
bourhood of Galadi. The wells at Galadi were occupied by the 
British early in April without opposition. A reconnoitring 
force of 500 men under Lieut .-Colonel A. S. Cobbe (who 
had gained the V.C. at Erigo) was pushed west to Gumbnru, 
and came into contact with the enemy. A detacliment of this 
force, consisting of 200 Yuos and Sikhs under Lieut.-Colonel 
Plunket, was attacked on tlie tyth of April and overwhelmed. 
Of the whole party only 40 Yaos, of whom 36 were wounded, 
escaped; 10 British officers being among the slain. Meantime 
from Bohotle a force had advanced under Major Gough to 
Daratole, a spot, not far from Guniburu. It had a stiff fight 
•n the 23rd of April and was obliged to fall buck. After these 
events the Obbia line of communication was closed np, .and 
Manning's force concentrated at Bohotle. The mullah now 
broke away to the north, and, crossing the line of the British 
communication, established himself in the Nogal district. 

Another campaign being deemed necessary, reinforcements 
bringing the fighting force up to 7000 men were sent out, and 
Major-General Sir C. C. Egerton assumed supreme cc'mmand. 
Manning retaining command of the first column. In October 
1903 a new forward movement was begun, the mullah being 
still in the eastern Nogal, while he had also seized the Italian 
seaport of lllig, north of Obbia. In a pitched battle 
fpught on th'; lotb of Janvary 1904 at Jidhalli in the Nogal 
country the enemy were routed, lo.sing over 1000 men in killed 
alone, while the British loss in killed and womidcd was 58. 
The mullah and his chief adviser, a Haji Sudi, formerly an 
interpreter on a British warship, were not at the b.attle, and 
with his Ali Gheri followers he now fled north across the Sorl, 
^patently intending, if further pressed to retreat to lUig. 
Tnis port was accordingly for a short time (April 1904) oenipied 
by a British naval force. By May the mullah had bem dnven 
out of the British protectorate and became a refugee among the 
Kijertin. It was derided therefore to abandon oflensive opera¬ 
tions. In 1905 the Italians effected an arrangement apparently 
satisfactory to all parties (sec § Italian Somdiland). 

For some three years the mullah remained quiescent, but in 
Urmitin >9°^ quarrelled with the Mijertins and in 1909 he 
•tiba was again raiding tribes in rite British protector- 
iMOrfor. "jfig government (the Asquith cabinet) 

Mun to the (^lusion that another cxpeditiAi against 


the mullah would be useless; that they must either build 
a railway, make roads and effectively occupy the whole 
of the protectorate, or else abandon the interior completely. 
The latter course was decided upon, and during the first mmiths 
of 1910 the advanced posts were withdrawn and the British 
administration confined to the coast towns. In support ef 
this decision it was urged that it was no good pursuing people 
whom it was impossible to catch, that the Isolated posts in the 
interior had not been able to protect the friendly tribes; and 
that the semi-desert nature of the countrj’ did not justify any 
attempt at economic development. (Tlie proposal to build 
a railway from ZaUa or Berbera to Harrar, which would have 
competed with the French line from Jibuti for the trade #f 
soutjiern Ab.tssinia, had been vetoed on grounds of general 
policy.) Before the withdrawal arrangements—more or less 
ineffective—were made for arming and organizing the tribes 
in the protectorate in their own defence. 

From 1884 to i8g8 the protectorate was attached for administra¬ 
tive purposes to Bombay, and was immediately dependent on Adee; 
in the lasf-n.amcd year it was transferred to the Foreign Office, and 
in 1005 passed undtT the control of theColonial Office. From igez 
to 190O Colonel Swajme was commissioner; he was succeeded hy 
Captain H. E. S. Cordcaux, who had served in Somaliland staae 
i8(j8. Legislative power is in the hands of the commissioner, aab 
revenue is obtained largely from customs. The revenue, ;^22,ooo a 
1900-1901, was /to,000 in 1908- 1909, while the exiienditiire, 
in the first-named yearwas /i34,000 in 1008-1909. Deficits are 
made good by grants from the imperial treasury. 

French Somaliland 

French Somaliland (Cate jranfaise des Somalis) lies at the 
entrance to the Ued Sea. The sea frontier exterids from Ras 
Dumeira on the .Straits of Bab-cl-Mandeb, a little nortli of Peria 
Island, to Kas Gurmarle, a few miles south of the Gulf of 'J'ajura. 
Tlie protectorate is bounded N. by the Danakil country; S. by 
British Somaliland; VV. by the Harrar province of Abyssinia. 
It extends inland at its greatest depth about 130 m. 

The country consists chiefly of slightly elevated arid plains, 
largely waterless save along the southern frontier. The only good 
harbour along the coast is at Jibuti. The Gulf of Tajura is 2> m. 
acra.sB at its entrance and penetrates inland 40 m. At its westers 
end an opening 870 yds. wide leads into Bie circular bay of Gabfcet- 
Kharab (Hell's Mouth), behind which rise a chaotic mass of vokanK 
rocks, destitute of vegetation and presenting a sceue of weird desola¬ 
tion. A jiass through the iiills gives access to Bahr-Assal; the la*t 
of a chain of sal; lakes bcginniii" (10 m. inland in the depression in 
wliich the vraters of the liawash (see Abyssinia) lose tnemselves. 
It is coniectnred that at some remote period tlie Hawash flowed inii> 
Tajura Bay and tliat the present condition of the country is the 
result of TOlcanic upheaval. ,\s.sal Imkc, according to this theory, 
formed part of the sea bed. It is now 3 m. inland from Gnbbct- 
Kharab, is 5 m. long by 4 broad, and lies 490 it. below sea level. 
About i(jo ft. above the present level of the lake a white band marks 
distinctly a former level. The waters of Bahr-Assal are deeply 
impregnated with salt, which, in thick crusts, forms cresccnt-shapeil 
round the banks—dazzling i.’hite when reflected by the sun. Twe 
streams, one saline and at a temperature of 194* F., flow into the 
lake. The clbnatc of the protectorate is very liot, but not unhealthy 
lor Europeans if reasonable precautions be taken. 

Inhabitants and Towns. - The inhabitants are, on the north side 
of the Gulf of Tajura, chiefly Oanakils (Afars, q.v.) ; on the soutticni 
shore Galla and Somali. There ore a number of Arabs, Abyssmians, 
Indians, and abont 2000 Europeans and Levantines. The chief 
town and scat of administration is Jibuti {q.v.), jiop. about i5,oee, 
which h.TS taken the place of Obok {q.v ), on the opposite (northern) 
side of the Gulf of Tajura. Also situated on the gnif are the .small 
towns of Tajura, SagaJlo, Gobad ami Ambabo. 

Trade end Communicatrotts. —The collection of salt from Bahr- 
Assal is an industry of some importance. In 1903 a beginning w.ts 
made in the cultisiition of cotton in the dry river bods, where water 
con always be obtained at a depth of 10 ft. On the coast turtle 
and mother-of-pearl fishing are carried on. But the value of tlie 
protectorate depends upon tlie carrying trade with Harrar and tUe 
supplying of victuab and coals to French warships. In 1897 Hk 
building of a railway from JibuH towards Harrar was begun. By 
Christmas 1902 the railway, called the Imperial Ethiopian railway, 
was completed to Dire Dawa (or Adis Horriw), 30 m. short of Hanar, 
and 188 by rail from Jibuti, of which but 64 m. are in French terri¬ 
tory. By a law passed by the French cliarabers in 1902 a subventioii 
of /20 000 a year for fifty years was granted to the company owning 
the railway (see further Abyssinia). 

The exports are chiefly coffee, hides, ivory (aB from Abyssinia), 
gum, mother-of-pearl and a little gold; the imports cotton and otber 
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lim-poan stufia, cereals, beverages, tobacco and arms and ammuni¬ 
tion for the Abyssinians. The total volume of trade in 1502, the 
jfearof the completion of the railway, was ,(725,000, in 1905 it had 
risen to ,(1,208,000—imports ,(480,000, exports ^^728,000. 

ffislwy.—French interest in the Somali and Dunakil coasts 
dates from the days of the Second Empire. Count Stanislas 
Russell, a naval officer, was sent on a mi:aion to the Red Sea in 
1857, and he reported strongly on the necessity of a French ciitab- 
liihment in that region in view of the approaching completion 
of the Suez Canal. The only result of his enterprise was the 
abortive treaty for the ee,ssion to France of Zula (q.v.), now in 
the Italian colony of Eritrea. In 1856, hov/ever, M. Monge. 
vice-consul of France at Zaila, had bought Ambabo, and shortly 
afterwards Henri Lambert, F’rench consul at Aden, bought the 
town and territory of Obok. Lambert (who was assassinated 
by Arabs, June 1850) had the support of his government, which 
viewed with alarm the establishment (1857) of the British on 
I’crim Island, at the entrance to the Red Sea. The cession of 
Obok was ratified by a treaty (signed on the nth of March 1862) 
Ifctween the French government and various Danakil chiefs. 
It was not, however, until 1883 th:tt, in consequence of 
events in Egypt and the .Sudan (see Egypt : History), formal 
po.ssession was taken of Obok by the French government. In 
1884 L^once Lagarde, subscquonlly h’rcnch minister to Abyssinia, 
was sent to administer the infant colony. Between 1883 and 
1887 treaties with Somali sultans gave France possession of the 
whole of the Gulf of Tajura. An agreement with Great Britain 
(February 1888) fixed the southern limits of the protectorate; 
protocols with Italy (January 1900 and July 1901) the northern 
limits. The frontier towards Abyssinia was fixed by a conven¬ 
tion of March 1897 with the negus Menelik. In this direction 
the protectorate extends inland some 56 m. In 1889 a 
Cossack chief. Captain Atchinoff, who had oampied Sagallo, 
was forcibly removed by the French authorities (see Sagallo). 
The transference of the .seat of government to Jibuti in May 
1898 and the building of the railway to Harrar gave the protec¬ 
torate a stability which it had previously lacked. Its import¬ 
ance to France is, neverthele.ss, chiefly strategic and political. 
It serves as a coaling station for mcn-of-war and as a liighroad 
to Abyssinia. 

Italian Somaliland 

Italian Somaliland extends on the coast from Bandar Ziyada, 
a point on the Gulf of Aden intersected by 49° E., eastward to 
Cape Guardafui, and thence southward to the moutii of the river 
Tuba in 0“ 15' S. Bounded N. and E. by the Indian Ocean 
It is separated S. from British East Africa by the Juba. 
Westward it Ls bounded by Abyssinian and British Somaliland. 
From the cast coast the protectorate extends inland from 
100 to 300 m. 

The coaat-lino is largely rock-bound and little indented, and 
thronghont the 1200 m. of its extent tluie is not one good harbour. 
The northern sliore, along the Golf of Aden, is backed by table¬ 
lands separated by the b^s of mountain torrents—generally dry. 
From the table-land rise hills, such as Jebd Kurma, whicli have 
on altitude of quou ft. or more. The coast rises in a succcs- 
sioa of hflls (fringed by a narrow margin of beach) until Cime 
Guardafui is reached. Cape Guardafui is in n'75' N., 51° 20' 33' E., 
and forms, as it wore, the tip Of the Horn of Africa. Tlie cape, 
which faces north and oast, presents on its northern face a nearly 
vorthal waU of rook rising from the sea to a height of 900 ft. The 
water is deep right to the base of the clift and owing to the winds 
and ttK) strength of the ocean currents, navigation is dangerous. 
The headland is known to the Somali as Girdif or Yardaf—whence 
in all probability comes the European form Guardafui. But in 
the Hufua franca of the Levant tne Italian word guarda moans 
" beware," a meaning also attached to the Portngueaeword gnardafu. 

Rounding Guardafui the coast trends southwards, and some 
90 m. from that capo is Ras Hafun or Medudda—the most easterly 
point (rf the continent of Africa—being in 10° 45' S,, 52“ 27' 52" £., 
or about a mile and a half casl of Guardafui, Ras Hafun consists 
of a rocky peninsula rising too ft above the sea, and is connected 
wiffi ffie mainland by an isthmus 12 m. long. A little south is 
the moutlt of the Darror, a usnahy dry watsreoume with a longth 
of over 200 m., which rises, as the Gebi, in the north-cast of' the 
&iti8b protectorate. From this point a tone of upheaved coral 
toeks skirts the shore for some distance. 

fSWef Taums. —The diief towns aw on the coast. They are 
iinbdisba (j.v.), pop. about 5000, Brava (4000), Marka (5000), 


Warsheik (3000) and Ytfb. These are all in the southern part of 
the protectorate between 0° >3' S. and 2“ 19' N., and arc known 
genorically as El-Bcnadir (the ports), a name also applied to the 
coast between the pm ts. Yub (Jub) is a small town at the mouth 
of tlie Juba river, every case the port is much extiosed and 
unapproachable for months together. Obbia, 5“ 22' N., and llUg 
in 7* (Kj' >!., are points of departure for the Cfeadcn and Dolbahaala 
countries. Alula, on tlie Gulf of Aden, is the chief town of the 
Miiertin Somali. 

In the interior is Lugh, a populous city on the left bank of the 
Juba, about 240 m. from the coast, and further inland is Dole at 
the confluence of the Dana and Ganale to form the Juba. Th«e 
Jilacus arc entrepots lor tlie trade of the interior, especially with the 
Boran dcstrict. 

In the coast towns of the eastern seaboard there are Swahili, Arab 
and Indian settlements, and tribc-s, such as the Amaran, of mixed 
Arab and Somali blood. 

AgrtcuUvre and Traifc.—Though much of the land is barren, the 
soil is fairly fertile in the valleys of the Webi Shcbeli and Wadi Nogal. 
But the most fertile district is the i^allcy of the lower Juba, where for 
over loo m. is a strip of land varying from a few liundred yards 
to some 4 m. wide, annually inundated by the rise of the river. 
Here are cultivated rich crops of millet and other grains. In other 
districts lack of water impedes cultivation, thougn after the raias 
pasturage is abundant, and resinous plants arc so varied axd 
numerous as to justify the ancient name of the region. 

Ivory, cattle, butter, coflee, cotton, myrrh, gums and skins are 
exported from the Bcnadir country. In the northern ports there is 
a similar but .smaller trade and one also in ostrich feathers. The 
chief imports are textile fabrics, rice and petroleum. Dnriag 
1896-1897 the value of the Bcnadir trade was ,(120,000; jnT9u8- 
1907 it had risen to over (250,00a. 

History .—The Somali coast, as has been seen, early fell under 
Moslem influence. The totyns on the eastern seaboard, of which 
Mukdishu and Brava were the chief, formed part of the 2 >nj 
" empire ” (see Zanzibar) and sliared its fate, being conquered 
in turn by the Rortuguese (i6th century), the imans of Muscat 
(17th century), and the sultans of Zanzibar (1866). On account, 
probably, of the inho.spitable nature of the shore the northern 
portion of the protectorate appetus to have been little subject to 
hostile invasion. By treaties with Somali sultans in 1889 and 
by subsequent agreements with Great Britain, Zanzibar and 
Abvssinia, the roast cast ol the British Somali protectorate fell 
within the Italian sphere of influence (.see Arrica, g j). In August 
1892 the sultan of Zanzibar leased the Benadir ports of Italy lor 
fifty years. They were administered first by the Fiionardi Gom- 
pany, and from 1898 by the Bcnadir Company. By an agree¬ 
ment dated the 13th of January 1905 the sultan of Zanzibar ceded 
his sovereign rights in the Benadir ports to Italy in return for 
the payment of a lump sum of £144,000. niereafter the Italian 
government assumed the direct administration of the ports, a 
purely commercial undertaking replacing the Benadir Company. 
In J905 also Great Britain teased to Italy a piece of land 
near Kismayu to facilitate communications with the Benadir 
country. In 1908 a royal decree placed that part of Uiecountiv 
between the Juba and the sultanate of Obbia under a civil 
governor. 

A notable event in the history of the protectorate was the 
co-operation of tlie Italian authorities in the campaigns against 
the Mullah Abdullah. In 1904 negotiations were opened wiUi 
the mullah by the Italians, and by arrangement with the sultan 
of Obbia and the sultan of the Mijertins the taritory between 
Ras As wad and Ras Bowen, which was daimed ty both parties, 
was handed over to the mullali. Tliis region, that of the lower 
Nogal, included the port of Illig. Here Mahommed b. Abdulliih 
est^lished himself under Italian surveillance, and by an agree¬ 
ment dated the 5th of March 1905 peace was declared between 
the mullah, the Italians, British and Abyssinians, and all other 
Somali tribes. In 1908-1909, however, fighting was renewed, the 
mullah and the Mijertins failing to agree. Italian (native) troops 
were sent to the district to restore ord«;. The mullah also 
attacked tribes living in the British protectorate (see § 2). 

The station of Lugh, the most advanced point occupied by 
■Italy, had been founded by O^rtain Bottegc m *895. After 
the treaty of Adis Adowa, recognizing the jpdependence ol 
Abyssinia, had been concluded in 1896, negotiationa wene opened 
for defioiog the Italiaa-Abyssinian frontier, in tl^ region*'. 
In 1897 an agreement was comc to that iiam the point on the 
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British Somaliland frontier where 47° E. intersected 8° Sf. the 
frontier line should be drawn, at a distance of about 180 m. 
from the Indian Ocean, to the Juba. At the close of 
1007 the negOs Menelik, in return for a pecuniary indemnity 
(£120,000), agreed to a modification of the 1897 line, whereby 
the Italian protectorate was extended nortli of Lugh to 
Dolo. From Dolo the frontier goes east to the Wcbi Shebeli, 
whence the 1897 line is followed to the British-Abyssinian 
frontier. By this arrangement (ratified by a convention dated 
the j6th of May 1908) the Beiiadir coast obtained a suitable 
hinterland. 

Bibuogkapkv _a. General dcscriiitions, history and books of 

travel. G. Ferrand, Lfs Comdlis (Paris, 1903), a brief but compre- 
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1S511); F. L. James, The Unknown Horn of Africa (Ix)ndon, 1S8S); 
H. (i. C. Swaync, Seventeen Trips through Somaliland (3rd ed., 
London, 1903), perhaps the best general book on the country, 
contains a special fauna section; G. Kevoil, La Vallfr do Darror 
(Paris, i88a) and Dix mois it la c6te orientale d'Afrique (Paris, 1888); 
A. Donaldson Smith, Through Unknown African Countries (London, 
X897); V. Bottego, II duiba esplorato (Rome, 1893); L. Robecchi- 
Bricohetti, SomMa e Denadir . . . Prima traversata della Somalia 
italiana (Milan, 1899) and Hel paese degli Aromi (Milan, 1903), 
M. Goillain, Documents sur I'histoire . . . de I'Afrique orientale 
(iWis, n.d. [1850]); P. Pauhtschke, Harar (Leipzig, 1888). 

b. Ktlmology, flora, fauna, geology, &c. P. Pauhtschke, Ethno¬ 
graphic Nordost-Afrikas, Die matcrielle cultur der Dandkil, Calla 
uud Somdl, vol. ii. (BerUn, 1893). Die geistige Cultur der Dandkil, 
etc. (iSgd), and Bcitrage sur kthnographie und Anthropologic der 
.''omdl, Calla und Harrari (Leipzig, 1880), containing fine plates; 
H. M. Abud, Genealogies of the Somiil. . . (London, 1890); A. Kngler 
on the flora in the Sitsungsberichte of the I’russiau Academy of 
Science, Nos. x.-xii. (1904); G. Revoil, Faune et flore des pars 
Somalis (Paris, 1882); C. V. k. Peel, Somaliland. . . with a compiete 
list of every animal and bird known to inhabit that country ... (London, 
1900), and “ On a collection of Insects and Arachnids " m Froc. 
Zool. Soc. (1900); R. E. Drake-Brockman, The Mammals of 
Somaliland (London, 1910); J. W. Gregory, "The Geology of 
Somaliland," Geol. Mag. (1896). 

c. Language. Leo Reinisch, Die Somalie Sprachc (Vienna, 1900, 
et seq.); F. M. Hunter, Grammar of the Somal Language (Bombay, 
1880): E. de Larajasse and C. de Sarapont, A Practical Grammar of 
the Somali Language (London, 1897); K. de Larajasse, Sotnali-English 
and EngUsh-Somali Dictionary (London, 1897). 

d. For the varions protectorates, (1) British—the annual reports 

issued by the Colonial Office, London; Official History of the Opera¬ 
tions in Somaliland, jgci-1904 {2 vols., London, 1907); War Oflice 
maps on the scale of i: 1,000,000, also sketch man 1:3,000,000 
(1907). (*) French protectorate— L'Annie coioniale (Paris); L. 

Henrique, iss Colonies frangaises {Oboch) (Paris, 1899); L. de Salma, 
Ohoch (I^ris, 1893); Carte de la c6te franeaise des Somalis, i: 500,000 
(Paris, 1908). (3) Italian protectorate— Somalia italiana, iSds-iSgj 
(official" Green Book ”); C. Rossetti. Somalia italiana settentrionale, 
with map (Rome, 1906); U. Fcrrandi, Seconda spedisione Bottego : 
Lugh emporio commerciale sul Giuba (Rome, 1903). 

The Bibtiopeefia ettopica of G. FumagalU (Milan, 1893) includes 
works dealing witli Somaliland. (P. R. C.) 

SOMBRERO, a wide-brimmed hat, made of felt, largely worn 
throughout South and Central America, but originating in 
Spain. The Spanish word is derived from sombra, shade, 
generally taken to be from Lat. sub umbra, beneath the shade; 
but the etymolog)', like that of “ sombre,” dark, gloomy, has 
been disputed. 

SOMERS, JOHB SOMERS (or Sommers), Baron (1651-1716), 
English lord chancellor, was bom on the 4th of March 1651, 
near Worcester, the eldest son of John Somers, an attorney in 
large practice in that town, who had formerly fought on the side 
of the Parliament, and. of Catherine Ceaveme of Shropshire. 
After being at school at Worcester he was entered as a gentleman 
commMer at Trinity College, Oxford, and afterwards studied 
law under Sir Francis Winnington, who became solicitor-general, 
and joined the Middle Temple. He appears, in addition to his 
legal studies, to have written several poems and pamphlets. 
He soon became intimate with the leaders of the country party, 
especially with Essex, William Russell, and Algernon Sidney, 
but never entered into their plans so far as to commit himself 
beyond recall. He was the author of the History of the Succession 
of the Crown of England, collected out of Records, (see., and was 
reputed to have written the Just and Modest Vindication of the 
Two Last'ParliamentSf which was put forward as the answer to 


Charles II.’s famous declaration of his reasons for dissolving 
them. This, however, was by Sidney, though probably Somers 
was responsible for the final draft. When the grand jury of 
Middlesex threw out the bill against Shaftesbury, and were 
vehemently attacked for so doing, Somers wrote in defence of 
the rights of grand juries. In 1683 he was counsel for the sheriffs 
Pilkington and Shute before the court of king’s bench, and 
secured a reputation which continually increased until the trial 
of the .seven bishops, in which he was junior counsel. “ Somers 
rose last. He spoke little more than five minutes, but every 
word was full of weighty matter; and when he sat down his 
reputation as an orator and a constitutional lawyer was estab¬ 
lished.” In the secret councils of those who were planning the 
revolution Somers took a leading part, and in the Convention 
Parliament was elected a member for his native town. He was 
immediately appointed one of the managers for the Commons 
in the conferences between the houses, and in arguing the 
questions whether Jiunes II. had left the throne vacant by 
abdication and whether the acts of the Convention Parliament 
were legal—that jiarliament having been summoned without 
the usual writs—he displayed great learning and legal subtlety. 
He was further distinguished by being made chairman of 
the committee which drew up the celebrated Declaration of 
Right. 

In May 1689 Somers was made solicitor-general. He now 
became William lll.’s -most confidential adviser. In the con¬ 
troversy which arose between the houses on tlie question 
of the legality of the decision of the court of king’s bench 
regarding Titus Oates, and of the artion of the Lords in sustaining 
this decision, Somers was again the leading manager for the 
(Commons, and has left a clear and interesting account of the 
debates. He was next employed in January 1690 aschairman of 
the select committee of the lIou.se of (Commons on the Qirpora- 
tion Bill, by which those corporations which had surrendered their 
charters to the Crown during the last two reigns were restored 
to their rights; but he refused to associate himself with the 
violent measures of retaliation which the Whigs on that occasion 
endeavoured to include in the bill. In April a speech by him 
carried through the lower house, without oppo.sitiou, the bill 
which declared all the laws passed by the Convention Parliament 
to l)e valid. As solicitor-general he had to conduct the prose¬ 
cution of Preston and Ashton in 1691, and did so with a modera¬ 
tion and humanity which were in marked contra.st to the 
customs of the former reigns. He was soon after appointed 
attorney-general, and in that capacity strongly opposed the bill 
for the regulation of trials in cases of high trca.son. On the 23rd of 
Marcli 1 693, the great seal having meanwhile been in commission, 
Somers was appointed lord-keeper, with a pension of £2000 a 
year from the day on which he should quit his office, and at the 
same time was made a privy councillor. He had previously 
been knighted. Somers now became the most prominent 
member of the Junto, the small council which comprised the 
chief members of the Whig party. When William left in May 
1695 to take command of the army in the Netherlands, Somers 
was made one of the seven lords-justiccs to whom the adminis¬ 
tration of the kingdom during his absence was entrusted; and he 
was instrumental in bringing about a reconciliation between 
William and the princess Anne. 

In April 1697 Somers was made lord chancellor, and was created 
a peer by the title of Baron Somers of Evesham. When the 
discussion aro.se on the question of disbanding the army, he 
summed up the case againk disbanding, in answer to Trenchard, 
in a remarkable pamphlet called “ The Balancing Letter,” In 
August 1698 he went to Tunbridge Wells for his health. While 
there he received Hie king’s letter announcing the first Partition 
IVeaty, and at once replied with a memorandum representing 
the necessity in the state of feeling in England of avoiding 
further war. When the king, on the occasion of the Disbanding 
Bill, expressed his determination to leave the country, Somers 
boldly remonstrated, while he clearly expressed in a speech in the 
Lords the danger of the course that was being taken. Hitherto 
Somers’s character bad kept him free from attack at the bands 
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of political opponents; but his connexion in 1699 with the 
notorious Captain William Kidd, to the cost of whose expedition 
Somers had given £1000, afforded an opportunity; the vote of 
censure, however, propwsed upon him in the House of Commons 
for giving Kidd a commission under the great seal was rejected by 
199 to 131. The attack was renewed shortly on the ground 
of his having accepted grants of Crown property to the amount 
of £1600 a year, but was again defeated. On the subject of the 
Irish forfeitures a third attack was made in 1700, a motion 
being brought forward to reque.st the king to remove Somers 
from his counsels and presence for ever; but this again was 
rejected by a large majority. In consequence, however, of the 
incessant agitation William now requested Somers to resign; 
this he refused to do, but gave up the seals to William’s mc.s- 
senger. In 1701 he was impeached by the Commons on account 
of the part he bad taken in the negotiations relating to the 
Partition Treaty in 1698, and defended himself most ably 
before the house, answering the charges seriatim. The im¬ 
peachment was voted and sent up to the ].ords, but was there 
dismissed. On the death of the king Somers retired almost 
entirely into private life. He was president of the Royal 
Society from 1699 to 1704. He was, however, active in 1702 in 
opposing the Occasional Conformity Bill, and in 1706 was one 
of the managers of the union with Scotland. In the same year 
he carried a bill regulating and improving the pnjcecdings of the 
law courts. He was made president of the council in 1708 upon 
the return of the Whigs to power, and retained the office until 
their downfall in 1710. He died on the 26th of April 1716. 
Somers was never married, but left two sisters, of whom the 
eldest, Mary, married Charles Cocks, whose grandson. Sir CJiarles 
Cocks, hart., became the second Lord Somers in 1784, the title 
subsequently descending in this line. 

For a contemporary character of Somers Addison's paper in the 
Freeholder for the 14th of May 1710 slioulcl be referred to; and 
there is in Macaulay’s History (iv. 54) an eloquent and worthy 
tribute to his stainless character and comprehensive learning. A 
catalogue of his publications will be found in Walpole’s Roved cmd 
Noble Authors. (O. A.) 

SOMERSEIT, EAHLS ARD DUKES OF. In the i ith century 
Somerset and Dorset were under the jurisdiction of one sheriff, 
and for a considerable period titles derived from each of these 
shires were borne by the same person. (Sec Dorset, Earls, 
Marquesses and Dukes of.) 

The earldom of Somerset in the Beaufort family dated from 
1397, in which year it was granted by Richard II. to John 
Beaufort (f. 1373-1410), the cldc.st of the three illegitimate, but 
afterwards legitimated, sons of John of Gaunt, duke of Lancaster, 
by Catherine, wife of Sir Hugh Swynford, and daughter of Sir 
Payne Roelt. He was followed in the earldom successively by 
his three sons: Henry, who died unmarried in 1418; John (7404- 
1444), who in 1443 was created carl of Kendal and duke of 
Somerset, both of which titles became extinct at his death; 
and Edmund, who was created earl of Dorset in 1441, marquess 
of Dorset in 1443, and duke of Somerset in 1448. (See Somerset, 
Edmund Beaufort, Duke of.) On the execution of Edmund’s 
son Henry, 5th earl and 2nd duke of Somerset, by the Yorkists 
in 1464, his titles were forfeited by act of parliament; but his 
brother Edmund was from that date styled duke of Somerset 
by the Lancastrian party till his death in May 1471, when the 
house of Beaufort became extinct. (See Beaufort.) In 1499 
Henry VII. nominated his infiint son Edmund to the dukedom 
of Somerset at his baptism, but tlie child, who died within a few 
months, was probably never formally created a peer; the title, 
conjoined with the dukedom of Richmond, was, however, borne 
by Henry Fitzroy, illegitimate son of Henry VIII., from 1525 till 
his death without heirs in 1536. 

Edward Sevm6ur, duke of Somerset (y.n.), known as the 
Protector, was the first of the line of dukes to which the holder 
of the title at the present day belongs, having been aeated 
Viscount Beauchamp of Hache, Co. Somerset, in 1536; earl 
of Hertford in 1537; and in 1547 Baron .Seymour and duke of 
Somei^t. Ks honours, whiim were entailed on the issue of 


his second in priority to that of his first marriage, being forfeited 
by attainder m 1552, Robert Carr became earl of Somerset {q.v.) 
in 1613, but died without male issue in 1645, when Bis title 
became extinct. A ^curious incident in the history of this title 
was the grant by Charles I. in 1644 of a commission to Edward 
Somerset, son of Henry, 1st marquess of Worcistcr, empowering 
him to fill up certain blank patents of peerage with a promise of 
the title of duke of Somerset for himself. After the Restoration 
this instrument was cancelled in consequence of a resolution 
of the House of Lords declaring it to be “ in prejudice to the 
peers and the grantee, who had meantime succeeded to the 
marquessatc of Worcester, surrendered his claim to the dukedom 
of Somerset in September 1660. In the same month the duke¬ 
dom of Somerset and barony of Seymour were restored to William 
Seymour (1588 -1660), great-grandson of the Protector, who in 
1621 inherited the titles of earl of Hertford and Baron Beau¬ 
champ which had been granted to his grandfather Edward 
Seymour in 1559, and who, in 1640, had himself been created 
marquess of Hertford. This nobleman, who in early life had 
incurred the displeasure of James I. by marrying the king’s 
cousin. Lady Arabella Stuart, and had been imprisoned in the 
'Tower for the offence, liad later an exceptional claim on the 
gratitude of the royal house of Stewart,for he fought with distinc¬ 
tion on the Royalist side in the civil war, and was one of fouHords 
(the others being the duke of Richmond, and the earls of Lindsey 
and Southampton) who petitioned the Commons to be allowed 
to assume responsibility for the actions of Charles I. and to suffer 
death in his place. He died in November 1660, a few weeks after 
his restoration to the dukedom, and, having outlived his three 
eldest sons, was succeeded by his grandson William, 3rd duke 
of Somerset (c. 1651-1671). As the latter died unmarried, his 
sister Elizabeth brought to her husband, Thomas Bruce, 2nd 
earl of Ailesbury', the great estates of Tottenham Park and 
Savernake Forest in Wiltshire; while the Somerset tide devolved 
on John Seymour (c. 1628-1675), '■h® tsnd duke’s fifth and 
youngest son. At the death of the latter without issue in April 
'167s the marquessate of Hertford became extinct, and his cousin 
Francis Seymour (1658-1678) became 5th duke of Somerset. 
This nobleman was the eldest surviving son of Charles Seymour, 
2nd Baron Seymour of Trowbridge, who.se father Sir Francis 
Seymour (c. 1590-1664), a younger brother of the and duke 
of Somerset, was created a baron in 1641. 

Charles Seymour, 6th duke of Somerset (1662-1748), 
succeeded his brother Francis, the 5th duke, when the latter 
was shot in 1678 at the age of twenty, by a Genoese gentleman 
named Horatio Botti, whose wife Somerset was said to have 
insulted at Lerici. Charles, who thus inherited the barony of 
Seymour of Trowbridge along with the dukedom of Somerset, 
was educated at Trinity College, Cambridge; and in 1682 he 
married a great heiress, Elizabeth, daughter of Joceline Percy, 
earl of Northumberland, who brought him immense estates, 
including Alnwick Castle, Petworth, Syon House and North¬ 
umberland House in London. (See Northumberland, Earls 
and Dukes of.) In 1683 Somerset received an appointment 
in the king’s household, and two years later a colonelcy of 
dragoons; but at the revolution he bore arms for the prince of 
Orange. Having befriended Princtss Anne in 1692, he became 
a great favourite with her after her accession to the throne, 
receiving the post of master of the horse in 1702. Finding him¬ 
self neglected by Marlborough, he made friends with the "rories, 
and succeeded in retaining the queen’s confidence, while his 
wife replaced the duchess of Marlborough os mistress of the 
robes in 1711. In the memorable crisis when Anne was at the 
point of deatli, Somerset acted with Argyll, Shrewsbury and other 
Whig nobles who, by insisting on their right to be present in the 
privy council, secured the Hanoverian succession to the Crown* 
He retained the office of master of the horse under George I* 
till 1716, when he was dismissed and retired into private life; 
he died at Petworth on the and of December 1748. The duke’s 
first wife having died in 1722, he married secondly, in 1726, 
Charlotte, daughter of the and earl of Nottingham. He was a 
remarlrably hs^some man, and inordinately fond of taking a 
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conspicuous part in court ceremonial; hfe vanity, which earned 
him the sobriquet of “ the proud duke," was a byword among his 
contemporaries and was the subject of numerous anecdotes; 
Macaulay’s description of him as “ a man in whom the pride of 
birth knd rank amounted almost to a disease,” is well known. 
His son Algernon (1684-1750), by his first wife Elizabeth Percy, 
was called to the House of Lords as Baron Perry in 1722; and 
after 3ue(«!dmg his father as 7th duke of Somerset in 1748, was, 
on account of his maternal des<«nt, created Baron Warkworth 
and earl of Northumberland in 174P, with remainder to Sir 
Hugh Smithson, husband of his daughter Elizabeth; and also 
Baron Cockermouth and earl of Egremont, with remainder to 
the children of his sister. Lady Catherine Wyndham. At his 
death without male is.sue in February 1750 these titles therefore 
passed to different families in accordanre with the remainders 
in the patents of their creation; the earldom of Hertford, the 
barony of Beauchamp, and the barony of Seymour of Trowbridge 
became extinct; and the dukedom of Somerset, together with 
the barony of Seymour, devolved on a distant cousin, Sir Edward 
Seymour, 6th baronet of Berry Pomeroy, Devonshire. (See 
Seymour, or St Maur.) 

'riic .Seymours of Berry Pomeroy were the elder branch of 
the family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes¬ 
sion to the titles and estates until after the failure of the issue 
of his second marriage (see above), which ficilure occurred on 
the death of the above-named Algernon, 7th duke. Sir Edward 
Seymour (1695 1757), who thus liecameSth dtdcc of Somerset, 
was grandson of Sir Isdmund Seymour, Speaker of the House of 
Commons in the reign of Charles II. His two sons succeeded in 
turn to the dnkedom, and his grandson Edward Adolphus, 11th 
duke (1775-1855), was a mathematician and scientist of some 
distinction. The latter’s son Edward Adolphus, 12th duke 
(1804-1885), was educated at Eton and Christ Church, Oxford, 
and from 1850 till he succeeded to the peerage in 1855 he was a 
Liberal member of the House of Commons as Lord .Seymour, 
first for Okehampton, and afterwards for Totnes. He held 
various otfices in Lord Melbourne’s administration from 1835 to 
1841; was a member of Lord John Russell’s cabinet in 1851; and 
first lord of the admiralty from 1859 to 1866. In 1863 he was 
created Earl St Maur of Be^' Pomeroy. He refused to join 
W. E. Gladstone’s ministry in 1868, but he gave independent 
support to the chief measures of the government. He died in 
November 1885. In 1830, while still I.ord Seymour, he miirried 
Jane Gcorgiana, youngest of the three celebrated daughters of 
Thomas Sheridan, who was the “ Queen of Beauty^ ’’ at the 
famous Eglintoh Tournament in 1830. The duke was the 
author of Christian Theology and Modern Seepticism (1872), and 
Monarchy and Democracy (1880). As his two sons both died 
unmarried in his lifetime, the family titles, except the earldom 
of St Maur, which became extinct, devolved on his two brothers 
successively; the younger of whom, Algernon ferc)' Banks, 14th 
duke (1813-1894), was iuiccccded by his son Algernon (b. 1846) 
as 15th duke of Somerset, 

The title of Earl St Maur adopted by the 12th duke in 1863 
is said to have been the original form of the family name Of 
which Seymour was a later corruption, and since the last- 
mentioned date it has been assumed as the family surname of 
the dukes of Somerset. 

Sec Seymour, or St Maur, and the authorities there cited. 

(R. J. M.) 

SOMERSET, EDMtHfD BKATJPORT, Duke of (c. 1404-1455), 
was the Vounger son of Johii, carl of J^merset, and grand.son of 
John Of Gaunt, duke of Lancaster. He was taken prisoner at 
Baugd in 1421 during his first campaign, and did not return to 
England till 1431. He was then' ^Icd earl of Mortain, and in 
1432 was one of the envoys to the council of Basel. In 1436 he 
served at the relief of Calais, two years later he commanded 
with some success in Maine, and in r440 recovered Harfleur. 
Next vear he was madte! earl, and in 1443 marquess of Dorset. 
In 1444" on the death of his elder brother he b«ame duke of 
Somerset. As head of th« Beatifort party he Was the rival of 


Richard of York, whom in r446 he Stiperseded as lieutenant of 
France. He lacleed statesmanship, and as a general could do 
nothing to stop French succes.ses. The loiis of Rouen and 
Normandy during the next four years was precipitated by his 
incompetence, and his failure naturally made him a .special 
object of Yorkist censure. The fall of Suffolk left Somerset 
the chief of the king’s ministers, and the Commons in vain peti¬ 
tioned for his removal in January 1451. In sphe of York’s 
active hostility he maintained his position till Henry's illness 
brought his rival the protectorate in March 14^4. For a year 
he was kept a prisoner in the Tower “ without any lawful pro¬ 
cess.” On the king’s recovery he was honourably discharged, 
and restored to his office as captain of Calais. M ist rust of Somer¬ 
set was York’s excuse for taking up arms. The rivalry of the 
two leaders was ended by the defeat of the Lancastrians and 
death of Somerset at St Albans on the 22nd of May 1455. 
Though loyal to his family, Somerset was wrtlioul capacity as a 
leader. It was a misfortune for Henry VI. that circumstances 
should have made so weak a man his chief minister. Thomas 
Basin, the French chronicler, describes Somerset as a handsome, 
courteous and kindly man. By his wife, Eleanor, daughter and 
co-heiress of Richard Beauchamp, cari of Warwick, he had two 
sons, Henry and Edmund, who were executed b>’ Edward IV. 
after the battles of Hexham and Tewkesbury. 

For further information see Sir James Kamsiay’s Lancaster and 
York (Oxford, 1892), and C. Oman’s Political History of England, 
rj77~i,/as (190O), with authorities thoie cited. (C. L. K.) 

SOMERSET, EDWARD SEYMOUR, Duke or(c. 1506-1552), 
protector of England, born about 1506, was the eldc.st surriving 
son of Sir John Seymour of Wolf Hall, Wiltshire, by his wife 
Margaret, elde.st daughter of Sir Henry Wentworth of Nettlested, 
Suffolk. The Seymours claimed descent from a companion of 
William the Conqueror, who took his name from St Maiir-sur- 
I/)ire in Tourainc; and the protector’s mother was really de¬ 
scended from Edward III. His father was knighted by Henry 'VII. 
for his services againsit tlie Cornish rebels at Blackhealh in 
1497, was present at the two interviews between Henry VIII. and 
Francis I. in 1520 and 1532, and died on the arst of December 
1536. Edward wa.s “ enfant d’honheur " to Mao' Tudor at her 
marriage with Louis XII. in 1514, served in Sufmlk’.s camjiaign 
in Franrc in 1523, being knighted by the duke at Roze on the 
ist of November, and accompanied Wolsey on his embassy to 
France in 1527. Appointed esquire of the body to Senry VIII. 
in 1529, he grew in favour with the king, who visited his manor 
at Elvetham in Hampshire in October 1535. On the 5th of 
June 1536, a week after his sister Jane's marriaige to Henrj', 
he was created Viscount Beauchamp of Hache in Somerset, 
and a fortnight after Edward VI.’s birth in October 1537, he 
was raised to the earldom of Hertford. 

Queen Jane’s death was a blow to his prospects, and in 1538 
he was described as being “ young and wise ” but of “ smaU 
power.” He continued, however, to rise in political impcfftancc. 
In 1541, during Henry’s absence in the nortli, Hertford, Cranmer 
and Audley had the chief management of affairs in London; 
in September 1542 he was appointed warden of the Scottish 
marches, and a few months later lord high admiral, a post which 
he almost immediately relinquished in favour of the futufe duko 
of Northumberland (?.».). In March 1544 te was made lieu¬ 
tenant-general of the north and instructed to punish the Scots 
for their repudiation ol the treaty of marriage between Prince 
Edward and the infant Mary Queen of Scots. He landed at 
Leith in May, captured and pillaged Edinburgh, and'returned a 
month later. In July he was appointed lieutenanit of the realm 
under the queen regent during Henry’s absence at Boulogne, but 
in August he joined the king and was present at the surrender 
of the town. In the autumn ho was one of the commissioners 
sent to Flanders to keep Charles V. to the terms of his treaty with 
England, and in January 1545 he was placed in command at 
Boulogne, wlicrc on the 26th he brilliantly repelled an attempt 
of Marshal de Biez to recapture the town. In Slay he was opcc 
more ^pointed lieutenant-general in the north to avenge the 
Scottish Vlttoiy at Afidfum Mbdf; this Ke did tiy a savage foray 
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into Scotland in Septertlbiei-. In March *546 he was sent back 
to Boulogne to supersede Surrey, whose command had not been 
a success; and in June he was engaged in negotiations for peace 
with France and for the delimitation of the English conquests. 
From October to the end of Henry’s reign he wms in attendance 
on the king, engaged in that unrecorded struggle for predomi¬ 
nance Which was to determine the complexion of the got’emment 
during the coming minority. Personal, political and religious 
rivalry .separated him and Lisle from the Howards, and Surrey’s 
hasty temper precipitated his own and his father’s ruin. They 
could not acquiesce in the Imperial ambassador’s verdict that 
Hertford and Lisle were the only noblemen of fit age and capacity 
to carry on the government; and Surrey’s attempt to secure the 
predominance of his family led to his own execution and to his 
father’s imprisonment in the Tower. 

Their overthrow had barely been accomplished when Henry 
VIII. died nn the 281h of January 1547. Preparations had 
already been made for u further advance in the ecclesiastical 
reformation and for a renewal of the design upon Scotland; and 
the new government to some extent proceeded on the lines which 
Chapuys anticipated that Henry VIII. would have followed had 
he lived. He had no statutory power to appoint a protector, 
but in the council of regency which he nominated Hertford and 
Lisle enjoyed a decisive preponderance; and the council at its 
first meeting after Henry’s death determined to follow precedent 
and appoint a protector. Hertford was their only possible choice; 
he' rejM’esented the predominant party, he was Edward VI.’s 
nearest relative, he was senior to Lisle in the peerage and 
superior to him in experience. Seven weeks later, however, after 
Lord Chancellor M’riothe.sley, the leading Catholic, had been de¬ 
prived of office Hertford, who had been made duke of Somerset, 
succeeded in emancipating himself from the trammels originally 
imposed on him as protector; and he became king in evei^hing 
but name and prestige. 

His ideas were in striking contrast with those of most Tudor 
statesmen, and he used his authority to divest the government 
of that apparatus of absolutism which Thomas Cromwell had 
perfected. He had generous popular sympathies and was by 
nature averse from coercion. “ What is the matter, then ? ” 
wrote Paget in the midst of the commotions of 1549, “ By my 
faith, sir, . . . liberty, liberty. And your grace would have too 
much gentleness.” In his first parliament, which met in 
November 1547, he procured the repeal of aU the heresy laws and 
nearly all the treason laws passed since Edward III. Even with 
regard to Scotland he had prote.sted against his instructions of 
1544, and now ignored the claim to suzerainty which Henry VIII. 
h^ revived, seeking to win over the Scots by those promises 
of autonomy, free trade, and equal privileges with England, 
■which many years later eventually reconciled them to union. 
But the Scots Were not I hus to be won in 1547: “ What would you 
say,” asked one, “ if your lad were a lass, and our lass were a 
lad ? ” and Scottish sentiment backed by Roman Catholic 
irtflnence and by Frcncli intrigues, money and men, pro'ved too 
strong for Somerset’s amiable invitations. The Saits turned 
a deaf ear to his persuasions; the protector led another army into 
•Scotland in September 1547, and won the battle of Pinkie 
(Sept. 10). He trusted to the garrisons he established throughout 
the Lowlands to wear down Scottish opposition; but their 
pressure was soon weakerted by troubles in England and abroad, 
and Mary was transported to France to wed Francis II. in 
1557 - 

Somerset apparently thought that the religious question 
could be settle by pUbKc discussion, and throughout 1547 and 
1548 England went as it pleased so far as church services were 
ooncerried; all sorts of experiments •were tried, and the country 
■was involved in a grand theological debate, in which Protestant 
refugees from abroad hastened ■to join. The result convineed 
the protector that the gtHiemment must prescribe one uniform 
order which all should fa* persimded or constrained to obey; 
but the first Book of Common Ptayer, ■which was imposed by 
the frifst Aet 0! Hnifttrialty in 1349, was a studious compromise 
between the new and the old learning, very different from the 


aggressive Protestantism of tlie second book Imposed after 
&merset had been removed, in 1552. The Calholib risings in 
tlie west in 1549 added to Somerset’s difficulties, but ^re not 
the cause of his faU. The factious and treasonable conduct of 
his brother, the lord high admiral, in whose execution (March 
20, 1549) the protector -weakly acquiesced, also impaired his 
authority; but the main cause of his ruin was the divergence 
between him and the majority of the council over toe questions 
of constitutional liberty and enclosures of th* commons. The 
majority scouted Somerset’s notions of liberty and deeply 
resented his championship of toe poor against greedy landlords 
and capitalists. His efforts to check enclosures by means of 
parliamentary legislation, royal ptoclamations, and commissions 
of inquiry were openly resisted or secretly foiled; and the 
piopular revolts which their failure provoked cut the ground 
from Somerset’s feet. He was divided in mind between his 
sympathy tVith the rebels and his duty to maintain law and 
order. France, which was bent on ruining the protector’s 
.schemes in Scotland and On recovering Boulogne, seized the 
opportunity to declare War on August the 8th; and the outlying 
forts in the Doulonnais fell into their hands, While the Scots 
captured Haddington. 

These misfortunes gave a handle to Somerset’s enemies^ 
Warwick combined on the same temporary platform Catholics 
who resented toe Book of Common Prayer, Protestants who 
thought Somerset’s mildness paltering with God’s truth, and toe 
wealthy classes as a whole. 1 n September he concerted measures 
with the ex-lord-chancellor Wriothesley; and in October, after 
a vain effort to rouse the masses in his favour, Somerset was 
deprived of the protectorate and sent to the Tower. But the 
hostile coalition broke up as soon as it had to frame a construc¬ 
tive policy; Warwick jockeyed the Catholics out of the council 
and prepared to advance along Protestant lines. He could 
hardly combine proscription of the Catholics with that of Somer¬ 
set, and the duke was released in February 1550. For a time 
the rivals seemed to agree, and Warwick’s son married Somerset’s 
daughter. But growing discontent with Warwick made Somer¬ 
set too dangerous. In October 1551, after Warwick had been 
created duke of Northumberland, ^merset was sent to the Tower 
on an exaggerated charge of treason, which broke down at his 
trial. He was, however, as a sort of compromise, condemned 
on a charge of felony for having .sought to effect a change of 
government. Few expected that the sentence would be carried 
out, and apparently Northumberland found it necessary to 
forge an instruction from Edward VI. to that effect. Somerset 
was executed on the 22nd of January 1552, dying with exemplary 
patience and fortitude. His eldest son by his second wife was 
re-created earl of Hertford by Elizabeth, and his great-grandson 
William was restored as 2hd duke of Somerset in 1660. His 
children by his first wife had been disinherited owing to the 
jealousy of his second; but their descendants came into the titles 
and property when the younger line died out in 1750. 

See A. F. Pollard’s England under Protector Somerset (iQCXi; full 
bibliography, pp. 327-339), also his atticlc in Diet. ffat. Biog. and 
vol. vi. of Political tUsiory of England (1910). (A. F. P.) 

SOMERSET, ROBERT CARR (or Kes), EARL«E(f. 1590-1645), 
Scottish politician, the date 6f whose birth is unrecorded, was a 
younger son of Sir Thomas Ker of Femichurst by his second -wife, 

J anet, sister Of Sir Walter Scott of Bucclcuch. He accompanied 
ames I. as page to England, but being then discharged from the 
royal service, sought for a time to make his fortune in France. 
Returning to En^^Uid he hi^pened to break hk arm at a tifting 
match, at which James -ttes present, and was recognized by the 
king. Entirely devoid of all high intellectual quBlitiCsy Carr Was 
endowed With good looks, excellent spirits, and considerable 
personal accomplishments. These advantages were suffickat 
for James, Who knighted the young man and at onoe took him 
into favour. In 1607 an opportunity enabled the kmg to confer 
upon him a more substantial mark of his affection. Sir W, 
Raleigh had through his attidnder forfeited his life-interest in 
the ihaiior of SherwJrne, but he had previously executed a conr 
veyance by wbith the property Was to pass oh hk death to hk 
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eldest son. This document was, unfortunately, rendered worth¬ 
less by a flaw which gave the king eventual posses.sion of the 
property. Acting on Salisbury’s suggestion, James resolved to 
confer the manor on Carr. "The ease was ^rgiied at law, and 
judgment was in 1609 given for the Crown. Lady Raleigh 
received some compensation, apparent!)- inadequate, and (!arr 
at once entered on possession. His influence was already such 
tliat in i6io he persuaded the king to dissolve the parliament, 
which had shown signs of attacking the Scottish favourites. 
On the 25th of March t6ii he was created Viscount Rochester, 
and subsequently a privy councillor, while on Lord Salisbury’s 
death in 1612 he began to act as the king's secretary. On the 
3rd of November 1613 he -was advanced to the earldom of Somer¬ 
set, on the 23rd of December was appointed treasurer of Scotland, 
and in 1614 lord chamberlain. He supported the carl of North¬ 
ampton and the Spanish party in opposition to the old tried 
advisers of tlie king, such as Lord Chancellor Ellesmere, who were 
endeavouring to niaintain the union with the Prote.^tants abroad, 
and who now in 1614 pushed forward another candidate for the 
king’s favour. Somerset, whose head was turned by the sudden 
rise to power and influence, became jealous and peevish, and 
feeling his position insecure, obtained in 1615 from the king a full 
pardon, to which, however, the chancellor refused to put the 
Great Seal. He still, however, retained the king’s favour, and 
might possibly have remained in power for some time longer 
but for the discovery of tlie murder of Sir Thomas Overbury. 
Before 1609, while still only Sir RolH>n Clarr, Somerset liad 
begun an intrigue with Lady Essex. Supported by the king, 
the latter obtained a decree of nullity of marriage against Lord 
Essex in September 1613. and in December she married the carl 
of Somerstit. Ten days before the court gave judgment. Sir 
Thomas Overbury, who apparently knew tacts concerning Lady 
Essex which would have been fatal to her sucwss, and had been 
imprisoned ip the Tower, was poisoned. No idea seems to have 
Ixien entertained at the time that Lady Etsex and her future 
husband were implicated. The crime, however, was not dis¬ 
closed till September 1615. Coke and Bacon were set to unravel 
the plot. After four of the principal agents had been convicted 
and punished, the earl and countess were brought to trial. The 
latter confessed, and of her guilt there can be no doubt. Somer¬ 
set’s share is far more difficult to discov'er, and probably will 
never lie fully known. The evidence against him rested on mere 
presumption, and he consistently declared himself innocent. 
IVoliabilities are on the whole in favour of the hypothesis that, he 
was not more than an accessory after the fact. James, who had 
been threatened by Somerset with damaging disclosures, let 
matters take their course, and both earl and coimleis were f-iund 
guilty. The .sentence was not carried into effect against either 
culprit. The countess was pardoned immediately, but both 
remained in the Tower till January 1622. The earl appears to 
have refu.sed to buy forgiveness by concessions, luid it was not 
till 1624 that he obtained his pardon, lie only once more 
emerged into public view when in 1630 he was prosecuted in the 
StarChumlrer for communicating a pajjer of Sir Robert Dudley’s 
to the earl of Clare, recommending the c.stablisliment of arbitrary 
government. He died in July 1645, leaving one daughter, 
Anne, the sole issue of his ill-fated marriage, afterwards wife of 
the I. St duke of Bedford. 

S« the article by S. R. Gardiner in JHct. Nat. Biog,, with authori¬ 
ties there cited, and the Same author’s History of England-, State 
Trials, n.; Life and Letters of Bacon, ed. by Spodding; SMiesinEng. 
His<.,fiyGairdner and Spedding. 

SOMERISIBT, LORD ROBfiRT EDWARD HENRY (1776-1842), 
British soWier, was the third son of the 5th duke of Beaufort, 
dnd elder brother of Lord Raglan. Joining the istli Light 
Dragoons in 1793, he became captain in the following year, and 
receivv'd a majority after serving as aide-de-camp to the duke of 
York in the Dutch expedition of 1799. At the end of 1800 he 
became a lieutenant-colonel, and in 1801 received the command 
of the 4tb Light Dragoons. From 1799 to 1802 lie represented 
the Monmouth boroughs in the House of Commons, and from 
1803 to 1823 sat for Gloucestershire. He commanded his 
regiment at ^ battles of Talavera and Busaco, and in 1810 j 


received a colonelcy and the appointment of A.D.C. to the king. 
In 1811, along with the 3rd Dragoon Guards, the 4th Light 
Dragoons fought a notable cavalry action at Usagre, and in 
1812 I/ird Edward Somerset was engaged in the great charge of 
Le Marchant’s heavy cavalry at Salamanca. His conduct on 
this occasion (he captured five guns at the bead of a single 
squadron) won him further promotion, and he made the remain¬ 
ing campaigns as a major-general at the head of the Hussar 
brigade (7th, 10th and 1 jth Hussars). At Orthes he won further 
dLstinrtion by his pursuit of the enemy; he was made K.C.B., 
and received the thanks of parliament. At Waterloo he was in 
command of the Household Cavalry Brigade, which distinguished 
itself not less by its stern and patient endurance of the enemy’s 
fire thiui by its celebrated charge on the cuirassiers of Milhaud’s 
c irps. The brigadier was particularly mentioned in Wellington’s 
(lespatcIicR, and received the thanks of parliament as well as the 
Maria Theresa and other much-prized foreign orders. He died 
a general and G.C.B. in 1842. 

SOMERSETTSHIRE, u .south-western county of England, 
bounded N. and N.W. by the Bristol Channel, N. and N.E. by 
Gloucestershire, N.E. and E. by Wiltshire, S.E. by Dorsetshire. 
S.W. and W. by Devonshire. The area is i630'3 sq. m. in 
.'iiape the county resembles an ill-draw'n crescent, curving inward 
wliorc Bridgwater Bay bends south-west and broader at its 
eastern than at its western horn. It falls into three natural 
divisions, Ix'ing in fact a broad alluvial plain bordered by two 
hill-regions. The Mendip range, breaking off from the high 
ground near Wiltshire, extends north-west towards the channel, 
where it ends with Brean Down; while the i.sland of Steep Holm 
stmids as an i.utpost between the heights of Somerset and 
Glamorgan. The summit of the Mendips is a long table-land, 
reaching an extreme height, towards tlie western end, of 1068 ft. 
in Black Down, sloping away gently towards the lower hills of 
tlic north, but ri.sing on the south in an abrupt line, broken by 
many coomlies or glens; the most striking of which are the cliffs 
cf Ebbor Rocks, near Wells, and the gorge of Cheddar (q.v.), 
which winds for nearly a mile between huge and fantastic rocks. 
South of the Mendips lies a broad plain watered by the Barrett 
and the Brue, and known generally as Sedgemoor, but with 
different names in different parts. This plain, intersected by 
ditches know'ii as rhines, and in some parts rich in peat, is broken 
liy isolated hills and lower ridges, of which the mo.st conspicuous 
arc Brent Knoll near Burnham, the Isle of Avalon, rising with 
Glastouhurv Tor as its ljighe.st point, and the long low ridge of 
I’okleii ending to the west in a steep bluff. West of Sedgemoon 
the second great region of hills extends from Devonshire to the 
sea. It consists ot the Black Down, Brendon and Quantock 
hills, with ICxiiHxir J''orc.st {q.v.) in the extreme wc.st. This 
entire district is famous for the grandeur of its bare and desolate 
naxirs, and the bold outlines and lieight of its mountains; the 
chief of which arc Dunkery, in Exmoor (1707 ft.); Lype Hill, the 
westernmost point of the Brendon range (1391 ft.); and Will’s 
Neck, among the Quantocks (1261 ft.). The two principal rivers 
of Somerset arc the Avon and the Barrett. The Avon, after 
forming for a short distance the boundary with Wiltshire, crosses 
the north-eastern corner of the county, encircling Bath, and 
forms the boundary with Gloucestershire till it reaches the sea 
6 m. beyond Bristol. It is navigable for barges as far as Bath. 
The Barrett from South Berrott in Dorset, on the borders of 
Somerset, cro.sses the centre of the county north-westwards by 
Bridgwater, receiving the Yeo and Gary on the right, and the 
Isle and Tone on the left. Among other streams are the Axe, 
which rises at Wookey Hole in the Mendips and flows north¬ 
westward along their base to the Bristol Channel near Blackrock; 
the Brue, which rises to the east of Bruton, near tlie borders 
of Wiltshire, and enters the Bristol Channel near the mouth of 
the Barrett; and the Exe (w’‘h its tributary the Barle), which 
rises in Exmoor forest and passes soathward into Devon. Some 
of the Somersetshire streams, especially the Exe and Barle, are 
in high favour with trout fishermen. Weston-super-Mttfe is a 
flourishing seaside resort, and Minehead and other coast villages 
are also frequented. 
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which extends eastwards from DevonsWre acr^ 
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Brendon and yuantock hills, and consists of samu^^c i V® 
and limestones of marine origin. The old Ked SamUrnn 
supposed estuarine or lacustrine equivaleht of the Di vlintfn’ 
series of red sandstones, marls and congloneraius whieh “ 
an anticline in the Mendips (where they contain volcanic rocket 
also appear in the Avon gorge and at Portish^ xMe’lZ 
ifcrous Limestone, of marine origin, is well displa^Oin *1,,, mI 1“’ 
country (Cheddar Cliiis, &e.) and in the Avonlorge 
super-Mare it contains volcanic rocks. The Coal MeasureJ rrf ti 
Sadstock district (largely concealed by Trias an4 n^ur riVk 1 
consist oi two series of coal-boaring sandstones and slniua 1 

by -the Pennant Sandstone; locally the beds have btm 1 

folded and faulted, as at Vobster. Indeed, all the V™®?? 
hitherto mentioned wore folded into anticlines and synclbes hiior 
the deposition of the Triassic rock.s. These consist of fed ® 
sandstones, breccias and conglomerates, which spread 
over the edges of the older rocks; the so-called Dolonitt r ^ 
glomerate is an old shiugle-beaeli of Triassic (Koui)er Maq, . 

TTie Rhactic beds are full of fossils and mark the first invaswt®^; 
the district by the waters of the Jurassic sea. The Idas consists'^ 
clays and limestones; tlie latter are quarried and are famous lor theij 
ammonites and reptilian remaias. Above the Lias comes the Lower 
or Bath Oolite Series (Inferior Oolite group. Fuller's Earth and 
Great Oolite group), chiefly clays and oolitic limestone; the famou.s 
Bath Stone is got from the Great Oolite. The Oxford Clay is the 
chief member of the Middle or Oxford Oolite Scries. Above these 
follow the Upper Cretaceous rocks, including the Gault, Upper 
Greensand and Chalk, which extend into the county (10m Wiltshire 
near Frome and from Dorset iie,ar Chard. There are apparently 
no tnie glacial diposits. Low-lying alluvial flats and peat bogs 
occiipy much of the surface west of Glastonbury. Caves in the 
Carboniferous Limestone {e.g. Wookuy Hole, near Wells) have 
yielded lleislocene mammalia and iialaeolitliic imiilemenls. The 
thermal waters of Bath (120° F.) arc rich in calcium and sodium 
sulphates, &c. The chief minerals are coal, freestone and limestone, 
and ores of lead, zinc and iron. 

Agriculime ,—The climate partakes of the mildness of the south¬ 
western counties generally. A high projKirUon, exceeding four- 
fiftlis of the total area of the county, is under cultivation. In a 
county where cattle-feeding and dairy-farming are the principal 
branches of husbandry, a very large area is naturally devoted to 
pasture; and there are large tracts of rich meadow land along the 
rivers, where many of the Uovonsliire farmers place their herds to 
graze. Floods, however, are common, and tlic Somerset Drainage 
Act was passed by parliament on the nth of June 1877, providing 
for the appointment of commissioners to t^e mea.surcs for the 
drainage of lands in the valleys of the Parrett, Isle, Yeo, Brue, Axe, 
Cary and Tone. Cheese is made in various parts, notably the famous 
Cheddar Cheese, which is made in the farms lying south of the 
Mendips. Shee^i-farming is practised both in the lowlands and on 
hill pastures, Leicesters and Soullidowns being the favourite breeds. 
In the Vale of Taunton heavy crops of wheat are raised; this grain, 
barley and oats being raised on about equal areas. Turnips, 
swedes and mangolds occupy most of the area under green crops. 
Somerset ranks after Devon and Hereford in the extent of its apple 
orchards, and the cider made from these apples forms the common 
drink of the peasantry, besides being largely exported. Wild deer 
are still found on Exmoor, where there is a peculiar breed of ponies, 
hardy and small. The Bristol Channel anti Bridgwater Bay abound 
in white- and shell-fish; salmon and herring are also caught, the 
principal fishing stations being Porlock, Mineliead and Watchet. 

Other Industries. —Coal, from the Mendips, and freestone, largely 
quarried near Bath, arc the chief mineral products of ^merset 
mthough brown ironstone, zinc, limestone and small quantities of 
slate, gravel, sand, sulph.ate of .strontia, gypsum, ochre. Fuller's earth, 
marl, cement, copper and manganese are also found. Lead mining 
is carried on near Wellington, and load washing in the Mendips; but 
these industries, like the working of spathose iron ore among the 
Brendon hills, are on the wane. The chief manufactures are those 
of woollen and worsted goods, made in a large number of towns; 
silk made at Frome, Taunton and Shepton Mallet; gloves at Yeovil, 
Stoke, Martock and Taunton; lace at Chard; linen and sailcloth at 
Crewkerne; horsehair goods at. Bruton, Castle Cary and Crewkeme; 
crape at Dulverton and Shepton Mallet. Tobacco, snuff and spirits 
are also manufactured; and there are large potteries at Bridgwater, 
where the celebrated bath-brick is made, and at Weiton-super- 
Mare; carriage works at Bath and Bridgwater; engineering and 
machine-works also at Bridgwater. On the Avon, copper and iron 
are smelted, while several other rivers provide power for cotton, 
worsted and paper mills. The bulk of the export trade passes 
through Bristol, which is situated mainly in Gloucestershire, though 
it has large docks on the Somerset side of the Avon, and others at 
Portishoad. 

Camnutnication. —Somerset is well furnished with railways. 
The Great Western runs between Frome, Radstock, Bath and 
Bristol, and from Bristol it curves south-west through Weston and 
Bridgwater to Taunton, dividing there and poniiig on into Devon. 


o™tof^.5Sf,and'‘fo“a^^S^ 

and Chard via Ilminstcr on the south. The’ Souto-v[^t^*^^’ 
line from London passes through the soutli-west mam 

running from Templc^mbe to llZnX in fc Lid th ° W’ 

^ Shepton Mallet^ ^dstock' 
A'’™ «°ws irom Bradford i^SSh!« 

Population and Administration.—The area of the ancient 
county ts 1,043,409 amis, with a population in 1801 of 711 

Lr’ti^H Tk • contains 40 hundreds and two 

liberties. The municipal boroughs are—Bath, a city and countv 
orough (pop. 49,839), Bridgwater (15,209), Chard /44J7f 

YeoTSi^^Th; Taunton (21 ,o 87)\ Weui a city (JsS; 
veovii (9861). The urban districts are—Bumhain 
Qevedon (5900), Crewkeme (4226), Frome (ij or?) Hio-bbv'd!?’ 

^233 1 Ilminster (2287). M&omcr NortoS, (5809), mSS 

StreetfaoiSi wVh 3 “BB‘'?‘'|S,/^ 3 S 5 )/Shcpton Mallet 

fare fWeUmgton (7283), Weston- 
may VV iveli.srombe (1417). Among other towns 

(1975), (1^8), Castle Cary (1902), Cheddar 

m the wester'®’” ( 3 .Si 2 )and Wincanton (1892). The couiity is 
It lia.s one couV™'^’ ®”'‘ assizes are held at Taunton and Wells, 
sessional divisiort-‘i”?’^'-'||’ sessions, and is divided into 22 potty 
separate courts of q 7 boroughs of Bath and Bridgwater have 
and those of Tauntoi^ .sessions and commissions of the peace, 
sinns of the peace. TObs and Yeovil have separate eommis- 
Somerset is in the dioces 1 *-f' number of civil parishes is 485. 
parts in the dioceses of Bris®afb and Wells, excepting small 
ecclesiitstical parishes or distrit*nd Salisbuiy; it contains 508 
seven parliaraentarydivision-s—NPbolIy or in pait. There are 
Southern, Bridgwater and Westem'^tn,Wells, Frome, Eastern, 
ing one member; while the parliaI^Ycllington, each return- 
returns two members, and that of TaiiWy borough of Bath 
the county includes the greater part of the one member; and 
the parliamentary borough of Bristol. "them division of 

History .—In the 6th century Somerset wit- 
borderland between the Welsh and Saxons, the Is debatable 
pushed their way slowly westward, fighting battles of whom 
raising fortifications at important points to secure their oly and 
lands. Their frontier was gradually advanced from thcered 
the Parrett, and from the Parrett to the Tamar, Taunton tfo 
a border fort at one stage and Exeter at another. By 6^, 
Somerset had been conquered by the West Saxons as far os the 
Parrett, and there followed a struggle between the kingdoms of 
Wessex and Mercia, decided by a great victory of Ine in 710, 
which led to the organization of the lands cast of the Parrett ns 
part of the kingdom of Wessex. There were still occasional 
inroads by the Welsh, Taunton Castle being captured in 721, but 
from the 8th century the West Saxon kings were rulers of what 
is now known as Somersetshire. About this time the bishopric 
of Wells was founded, and the monastery of Glastonbury restored 
by Ine. The next hundred and fifty years were the period of 
Danish invasions. Egltert, king of Wessex, became Bretwalda 
or overlord of all England in 827, and under him Wessex with 
the other frontier kingdoms was organized for defence against 
the Danes, and later the assessment of dancgeld led to the sub¬ 
division of Wes.sex for financial and military purposes, which 
crvstallized into the divisions of hundreds and tithings, probably 
with the system of assessment by hidation. King Alfred’s vic¬ 
tory in 878, followed by the Peace of Wedmore, ended the incur¬ 
sions of the Danes for a time, but a hundred years later they 
were again a great danger, and made frequent raids on the west 
coast of ^merset. At some time before the Conquest, at a date 
u.sually given as 1016, though evidence points to a much earlier 
and more gradual establishment, England was divided into shires, 
one of which was Somerset, and tradition gives the name of the 
first e^l as Hun, who was followed by Eamulf and Sweyn, son of 
Godwm. TJicre has been curiously little variation in the territory 
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included in the county, from the date of the Gheld Inquest 
in 1084 to the second half of the 19th century, when certain 
minor alterations wore made in the county boundary. These 
have been practically the only changes in tiic county boundary 
for 900 years, if we except the exclusion of Bristol from the county 
jurisdiction in 1373. 

At the Conquest Somerset was divided into about 700 fiefs 
■* held almost entirely by the Normans. The king’s lands in 
Somerset were of great extent and importimce, and consisted, in 
addition to tlic ancient demesne of the Crown, of tlie lands of 
Godwin and Earl Ilarold and t) le estates of Queen Edith who died 
in J074. The bishop of Winchc-ster owned a vast property of 
which Taunton was the centre, luiil about one-tenth of the eourity 
was included in the esUtes of Die bishop of Coutances, which were 
akin to a ky barony and did not descend as a whole at the 
bishop’.s death. The churches of Glastonbury, Alhehiey and 
Muchelney still owned vast lands, but Norman spoliation had 
deprived them of much tliat they hud held before the Conquest. 
Among the great lay tenants who divided the conquered lands 
were the count of Mortain (the Conqueror’s lialf-brolhcr), R<k‘ 
de Corcelles, Walter de Douai, Roger Arundel and Willk^^^ ' 
Mohun. About this time or a little kter many Norma^ 
were built, some of which have survived. 

Riclunont (near W’est Harptree), Nunney, EarlcigVj ' ’ 

Stoke Courcy, Taunton and Uunstcr were pro’^^^j^g 
important. Sinncrset was very rich in tooi^ g„^ 
Domesday, winch poiiits to a consalerabR^^ MiJbornc 

liefure the Conquest ; Bath, ^unton, lle^^, Uproughs in 1087, 
Port, Bruton, Langport and Axbridge^i at YeovU. Somerton! 
and there was the nucleus ol a the meeting-places 

Uchester and Taunton were ^liot slieriffs for Somerset and 
of the shire court. There we^j^ sheriff for each county was 
Dorset until 1566 when a ^Somerset, as part of Die kingdom 
appointed. In the 7th ceiUie diocese of Winchester. Tlie new 
of Wessex, was inckdofunded in 7.04, contained Somerset until 
bishopric of Sherboty dividod into the dioce.ses of Salisbury, 
910, when the see Die latter ind tiding the whole county of 
Exeter and Wiocese was divided into Dirce archdeaconries; 
Somerset. Teaneries, Wells with seven, and Taunton with four. 
Bathwithfwacn the chapters of Bath and Wells as to the 
Di.spute-thc bishop led to a compromise in 1245, the .election 
olectiy the uhapters joiiiDy, and the see being known as the 
beipric of Bath and Wells. There lias always been ,a strongly 
^ed division of the county into East and West siimeriiet, a 
*eUc of the struggles between the Welsh and Saxons, which was 
recognized for parliamentary purposes by the act of 1832. Somer- 
set eonumed 37 hundreds in 1087, and now contains 41. There 
l»ve been considerable iiiodificaDoas of these hundredal divi¬ 
sions by qggregation or subdivision, but since the 1 sth century 
there has bean little change. Tlie meeting-place of the hundred 
courts at Die village or town which gave its name to the 
hundred in the cases of Bruton, ranninfp.on, Carhampton, Chew, 
Chewton, Crewkemc, I'rorae, Glaston Twelve Hides, Huntspill, 
Kiimersdon, Kingsbury East, Milverton, North Curry, North 
Petherlon, Norton Ferris, Pitney, Portbury, Somerton, South 
Petherton, Taunton, Tintinhull, Wellow, Wells Forum and 
Winterstoke. The hundred of Abdiek and Buhtone met at 
Ilford Bridges in vStocklinch Magdalen, Andursfield hundred 
court was held at the hamlet of Andersfield in the parish 
of Goatburst, Bath Forum hundred met at Wedcombe, Bemp- 
sto^ at a huge stone in the parish of AUerton, Brent and 
Wrington ajt South Brent, Catsash at an ash tree on the road 
between 'C$stle Cary and Yeovil, Hartcliffe and Bedrainster 
at a lofty cliff between the parishes of Barrow Gurnes and 
Wmford, Horethorne or Ilurcthorne Down near Milbornc Port 
Whitstonc at a hill of the same name near Shepton Mallet' 
Wrlliton and Freeraanors in the village of Williton in the parish 
of St Dccumans, and Whitley at Wliitley Wood in Walton 
parish. In the case of .Kingsbury the meeting-place of the 
h^undred is not known. great liberties of the county were 
Cranmore, Wells and Leij^, which belonged to thi abbey of 


Glastonbury; Easton wd AmrilJ ant} Hampton and Ckverton. 
which were the liberties of the abbey of Bath; Hinton and 
Norton, which belonged to the Carthusian priory of Hinton • 
Withiim Priory, a libertytjf the house of that name; and Williton 
Freemanor, which helorfged for a time to the Knights Tengilais. 

The chief families.of the county in the middle ages were these 
of De Mohun, Valet, Revel, De Courcy, Montacute, Beauchamp 
and Beaufort which bore the titles of earls or dukes of Somerset 
from 1396 to 147*- Edward Seymour was made duke of 
Somerset in i547j and in 1660 the title was restored to the 
Seymour fari'h', by whom it is still held. The marquess of 
Bath ii thcrcpre.sentative of the Thynne family, which has long 
been settbd in the county, and the predecessors of the earl of 
Lovelace have owned land in Somerset for three centuries. 
Hinton St-George has been the seat of the I’oulett family since 
the i«h.dcntury. The De Mohun family were succeeded in the 
147! >*!ntury by the Luttrells, who own great estates round 
Tu»Rter Castle. Tlie families of Hood, Wyndham, Acknd, 
:#trachey, Jirokcley, Portman, Hobhouse and 'J’revefyan have 
been settled in Somerset since the 16th century. 

Somerset was too distant and isolated to take much share in 
the early baronial rebellions or Die AVars of the Roses, and was 
really without political history until the end of the middle ages. 
The attempt of Perkin Warbcck in 1497 received some support in 
the county, and in 1547 and 1549 there were rebellions against 
enclosures. Somerset look a considerable part in the Civil War, 
and with the exception of Taunton, was Ro3-alist, all the strong¬ 
holds being garrisoned and held for the king. Waller wm 
defeated at Lansdovoi near Bath in 1643, and Goring at the 
balDe of Allermoor in 1645. This defeat was followed by the 
capture of the castles held by the Royalists. Bridgwater and Bath 
fell in July 1645, Sherborne Castle was taken in August, and 
after the capture of Nunney, Farleigh and Bristol in September 
1645 Die whole county wiis subdued, and very heavy fines were 
inflicted upon the Royalists, who included nearly all the great 
landowmors of the county. Somerset was the Dieutre of Mon¬ 
mouth’s rebellion, and lie was proelaimcd king at Taunton in 
1685. The battle of Scdgcinoor on the 4th of July was followed 
in the autumn by the Bloody Assize held by Judge Jeffries. 

Somorsol has always been an agricullunil county. Grain was 
groivn and cxi>orted from the nlh century to the end of the i8th. 
Cidor-inaking has Vk'oh carried on for centuries. Among other 
early industries, salmon and herring fisheries on the west coast were 
very profitable, and mining on the Mendips dated from the pro- 
Roman period. Stone quarrying at Hambdon Hill and BaUi began 
very early m the history of the county; and the load mines at Welling¬ 
ton and toe slate quarries at Wiveliscombc and Treborough Iiavu 
boon worked for more than a century. Coal has been niinod at 
Railstock from a very remote date, but it did not become of great 
imporlanco commercially until the county was opened up by canals 
and railways in the iqth oentury. Sheep farming was largely 
earned op after toe period of enclosures, and Die woollen trade 
flourished in Rrome, Bath Bridgwater, Taunton and many other 
towns Irom tEc 14th to tAO 19^ contunch. Glovp- pi^ ^jjjg was 
centred at Stoke and Yeovil at the end of the iSto century and 
became an important subsidiary occupation in many country 
districts. The county was represented iii the parliament of laoo 
and probably in the earlier parliamentary councils of Henry III, 
In 1295 it was represented by two knights, and twelve bproiighs 
returned two burgesses pach. There have been many fluctuationff 
in toe boi-ough representation, but the county continued to return 
two members until 1832, when it was divided into Somerset East 
and Somerset West, each of which divisions returned two membeis. 
Two additional raembofs were returned after 18C7 for a third—the 
Mid-Somerset—tlivision of the county, until by toe act of j88« the 
whole county was divided into seven divisions. 

Antiquiiies,~ThB great possessions of the bishopric and of 
the abbey of Gkstonbury led to a remarkable kck of castles in 
the mid part of the county, and also tended to overshadow Ml 
other ecclesiastical foundations. Even in tfie other parts of 
the county casDes are nor a prominent feature, and no mnnustjf 
churches I'emain perfect except those of Bath and its cell, 
Dunster. At the dissolution of monasteries Bath was suppressed, 
the monastery of Gkstonbury was destroyed, as were most of tl;!^ 
smaller monasterks also. Of those which have left any reipaitts, 
Woudspring, Montacute (auniac) and Old Cleeve <Cwtors»iy 
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are tiie mest retnarkaide. Athebiey, founded by Alfred on the 
spot 'where he found shelter, has utteriy perished. Moatacute 
aad Dnnster fJH a place m both ccclesiastioal and military history. 
The oastle of Robert of Mortain, the Conqueror’s brother, was 
built on tlie pcalaed hill {nmns acutus) of Leodgaresburh, where the 
holy cross of Waltham was found. The priory arose at the foot. 
Dunster, one of the few inhabited castles in England, stands on 
a hill crowned by an English mound. Besides these there are 
also remains at Nunney and (iistlc Cary. In ecclesiastical 
architecture the two great churches of Wells and Glastonbury 
supply a .great study of the development of the Early English 
style out of the Norman. But individual architectural 
interest of the county tics in its great parish churches, chiefly 
in the Perpendicular style, which are especially noted for their 
magnificent towers. They are so numerous that it is not easy 
to select examples, but besides those at Bath, Taunton and 
Glastonbury, the churches at Bridgwater, Cheddar, Crewkernc, 
Dunster, Ilminster, Kingsbuiy, Leigh-on-Mcndip, Murtock and 
Yeovil may be specially indicated. Of earher work Uicre is 
little Norman, and hardly any pre-Conquest, but there is a 
characteristic local style in some of the smaller buildings of llie 
14th century. The earlier churches were often cruciform, and 
sometimes with side towers. In domestic remains no district 
is richer, owing to the abundance of good stone. Qevedon 
('ourt is a very fine inhabited mitnor-house of the T4th century, 
and tlw houses, great and small, of the 15th, i6th and 17th 
rerituries are very numerous. Indeed, the style has never cjuite 
gone out, as the gable and the mullioned window have lingered 
on to this day. Barrington Court in the i6tji century and 
Montacute House in the 17th are specially fine examples. There 
are also some very fine bams, as at Glastonbury, Wells luid 
Pilton. 

Sec J. Collinson, history a>fd Antiquities of the County of Somerset 
(Bath, 1791); W. Phelps, History and A ntiquUies of Somerset (f-ondon, 
1839); K. W. Eytun, Domesdav Studies ; Analysis of the Somerset 
Survey (London, 1880); F. T. Elwortliy, tIVd Somerset Word-linnh 
(Dialect Society, London, 188O); Roger, Myths and Worthies of 
Somerset (London, 1887); C. R. li. Bairelt, Somerset Highways, 
Byways and Waterways (T.ondon, 1894); C. Walters, Ilvgone Somerset 
(London, 1897); Victoria County History; Somerset; also variour. 
publications by the Somerset Record Society, the Proceedings of the 
Somerset Archaeological and Natural History Society, and Somerset 
Notes and Queries. 

SOMERSWORTH, a city of Strafford county, New Hamp¬ 
shire, U.S.A., on the Salmon Falls River, 5 m. N. of Dover, and 
opposite the town of Berwick, Maine, industrially a part of 
Somersworth. Pop. (1890), 6207; (1900), 7023 (3166 foreign- 
born)j (1910), 6704. Somersworth is served by the Boston S 
Maine railroad, and is connected by electric line with Rochester 
and Dover. The river furnishes good water power, and the city’s 
chief interests are m the manufacture of cotton and woollen 
goods, and bools and shoes. It has a public library. In the south¬ 
west part is Central Park, lying along the shore of Willand’s 
Pond. 'The municipality owns and operates the waterworks. 
A settlement was established here in the latter part of the 17th 
century, when the territory was a part of Dover. In 1729 the 
parish of Suram«:sworth was organized; in 1754 this parish was 
erected into the town of Somersworth; in 1821 the first company 
was formed to develop the water-power and establish cotton and 
woollen mills; in 1849 the southern half of the town was set- 
oS and incorporated as RoUinsford; and in 1893 Somers¬ 
worth was chartered as a city. 

See W. D. Knapp, Somersworth, an Historical Sketch (1894). 

SOMERVILE, WILLIAM (1675-1742), English poet, eldest son 
of a country gentleman, was bom at Edstonc, Worcestershire, 
on the 2nd of September 1675. He was educated at Winchester 
College and at New College, Oxford. After his father’s death 
in 1705 he lived on his estate, devoting him.self especially to field 
^rts, which sujylied the subjects of his best-known poems, 
ffis publications were The Two Springs (1725), a fable; Occu- 
sioruU Poems .. .(1727); The Chase (1735) Hobbinol, or the Rural 
Games (1740), a burlesque poem; and Field Sports (1742), a 
poem on hawking. Somervile died on the 19th of July 1743. 


His Chase pasKid through many editioas. It was illustrated by 
Bewick (1796), by Stothard (tS®®)* and by Hugh Thomson 
with a preface by R. F. Shaip. 

SOMERVILLE, MARY (1780-1872), British scientific writer, 
was the daughter of Admiral Sir William George Fairfax, and was 
born on the 26th of December 1780 in the manse of Jedburgh, 
the house of her mother’s sister, wife of Dr Thomas SomerviUo 
(1741-1830), author of My Own Life and Times, whose sop was 
her second husband. She received a rather desultory education, 
and mastered algebra and Euclid in secret after she had left 
school, and without any extraneou.s help. In 1804 she married 
her cou.sin. Captain Samuel Gieig, who diid in 1806; and 
in 1812 slie married another cousin, Dr William Somerville 
(1771-1860), inspector of tl>c army medical board, who encour¬ 
aged and greatly aided her in the study of the physical scieuces, 
After her marriage she made tlic acquaintance of the most 
eminent scientific men of the time, among whom her talents 
had attracted altenlion before she had acquired general fame, 
Laplace paying her the compliment of stating that she was the 
only woman who understood his works. Having been requested 
by Lord Brougham to translate for the Society for the Diffusion 
of Useful Knowledge the Micanique Celeste of Laplace, she 
greatly popularized its form, and its publication in 1831, 
under the title of The Mechanism of the Heavens, at once 
made her famous. Her other works are the ConnexioH'.of the 
Physical Sciences (1834), Physical Geography (1848), and 
Molecular and Microscopic Science (i86y). Muolr of the 
popularity of her .writings was clue to their clca.r and crisp 
style and th<; underlying'unthusiiwm for Ircr .subject which 
pervaded tlicni. In 1835 she received a pension of £300 from 
government. She died at Naples on the zStli of November 
1872. In the following year there appeared her Personal Read- 
lections, consisting of reminisconenfi written during her dd 
ago, and of great interest both for what they reveal of her own 
character and life and the glimpses they afford ,qf the literary 
and seii'iitific .society of bygone timcfi. 

SOMERVILLE, a city of Middlesex county, Massachusetts, 
U.S.A., on the My.stic River, adjoining Boston (Charlestown), 
(anibriilge, Medford and Arlington. Pop. (1890), 40,152; 
(igoo), 61,643, of whom 17,232 were foreign-born; (1910 
census). 77,236. Of the foreign-born (in 1900) 6400 were 
Engli.sli-Cianadians, 5542 were Irish, 1321 were English, 610 
were French-Capadians, 590 were Italians, 576 were Scotch 
and 556 were Swedish. Somerville is saved by the Boston & 
Maine railroad and by suburban electric railway lines. It is 
a residential and manufacturing suburb of Boston, of which, 
industiially, it forms a part; it is included in the metro¬ 
politan water, sewer and park districts, and in the Boston 
postal district. It comprises an irregular (laud) area of 4'96 
sq. m. in the Mystic Valley and along a range of hills or ridges, 
of which the largest are Prospect, Spring, Winter, Central and 
Clarendon hills. Among its public buildings and institutions 
arc a fine public library (187s) with 80,000 volumes in 1908, the 
city-hall, a state armoury, Somerville Ho^ital, the city pooir 
house, a Roman Catholic home for tlie aged, and two Jjigh 
schools (English and classical). Among tlie parks .are JJroatlway 
Park, Central Hill Park, Preyed Hill Park, tineoln Park, apd 
Nathan Tufts Park. The totol value of tlie city’s factory 
product in 1905 was $22,955,197, an increase of 14-4 per cent, 
over that of 1900; in 1890 the product value was only $7,307,522, 
The estabKshments include slaughtering and meat-packing 
houses, whose product is by far the most yaluabk m the city, 
bloachcries, finisliing factories, ^ass-works, machine shops, tube- 
works, jewelry factories, and a desk factory. There are also 
lumber and coal yards. Blue slate-stone used for building 
purposes is quarried. 

Somerville, originally a part of Qiarfestoiivn, yas setGed, in 
1630. Six hundred aaes, the ■' Ten Hills Faun,*’ were gi»ntcd 
hae in 1631 to John WinthregD^ who built and launched here 
in that year the “ Blessing of the Bay/’ liie fitst ship, built in 
Massachusetts. For more than a century it wiys a sparsely 
tottled farming eommuBity, the only artjcie oi mfWfacfur? 
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being bricks. On the 19th of April 1775 the British columns 
returning from Concord were harassed by the farmers here, 
as in the other towns along the line of march. Se veral of the 
hills of Somerville (e.g. Prospect and Central Hills) were fortified 
during the siege ol Boston. On Prospect ‘Hill on the i8th of 
July 1775 Israel Putnam raised the “ Appeal to Heaven ” 
flag, and here also is .said to have been raised on the ist of 
January 1776 one of the earliest of the Continental .standards, 
the Union Jack and Stripes. On Powder House Hill (originally 
Quarry Hill), in Nathan Tufts Park, there still stands an 
interesting old slate-stone powder-house, a circular building. 
30 ft. high, with a conical imp, originally built (about 1703) for 
a windmill, deeded in 1747 to the Massachu.sctts Bay Colony, 
used in 1756-1822 as a powder-house, and now marked by a 
bronze tablet erected by the Massachicsetts Society of the 
Sons of the Revolution; on the i.st of September 1774, General 
Gage seized 250 half-barrels of powder .stored here in anticipa¬ 
tion of the outbreak of hostilities; in 1775 the powder-house 
became the magazine of the American forces besieging Boston, 
and at that time Nathanael Greene maintained his headquarters 
at the Samuel Tufts House, and Charles Lee had his head¬ 
quarters at the Oliver Tufts House, in Somerville. After the 
battle of Saratoga some of Burgoyne’s officers were housed 
here. The opening of the Middlesex Canal through the town 
in 1803 and of the Bo.ston & Lowell railroad in 1835 gave an 
impetus to the town’s growth. In 1834 an Ursuline Convent, 
built in 1827 on Mt Benedict, was sacked and destroyed by an 
anti-Catholic mob. In 1842 Somerville was separated from 
Charlestown and incorporated under its present name; it was 
chartered as a city in 1871. 

See T. H. Hurd, TTisfory of Middle.iex County (3 vols., Philadelphia, 
1890); S. A. Drake, History of Middlesex County (2 vols., Boston, 
1880); K. A. Samuels, Somerville Past and Present (Boston, 1897); 
Miss M. A. Haley, The Story of Somerville (Boston, 11103). 

SOMERVILLE, a borough and the county seal of Somenset 
county. New Jersey, U.S.A., in the north central part of the 
state, on the Raritan River, about 36 m. S.W. of New York 
City. Pop. (i8go), 3861; (1900), 4843, of whom 560 were 
foreign bom; (1905, stale census), 4782. It is served by the 
Central railroad of New Jcr.sey and by inter-urban electric 
lines. Adjoining the borough on the west is the town of Raritan 
(pop. in 1005, 39'54). Places of interest in Somerville are the 
Old Parsonage of the Dutch Reformed Church, built in 1750- 
1751 of brick imported from Holland by the Rev. Thcodorus 
Jacobus Frelinghuyscn, the first pastor; the Wallace House, 
built in 1778 and occupied by General Washington as his head¬ 
quarters during the following winter, when the main army was in 
camp at Bound Brook; and Duke’s Park (partly in Raritan), 
the immense private estate (laid out as a park and open to the 
public) of James B. Duke, president of the American Tobacco 
Company. Somerville has a fine county court.-house (1909) of 
Alabama white marble. Among the borough’s manufactures 
are stoves, ranges, soil pipes, bricks, woollen goods and shirts. 
Settlements were made within the present limits of Somerville 
in' the last quarter of the 17th century, and the village was at 
first called Raritan, all that part of the Raritan valley from 
Bound Brook to the junction of the north and south branches 
of the river, and including the present Somerville and Raritan, 
then being popularly called “ Raritans.” The present name 
was adopted in 1801. Somerville became the county seat in 
1783, after the destruction of the court-house in what is now the 
borough of Millstone (in Hillsborough township, about 6 m. 
south of Somerville) on the 27th of October 1779 by British 
troops under Colonel John Graves Simcoe; it was incorporated as 
a town in 1863, and as a borough in 1909. 

SOMME, a department of northern France, formed in 1790 of 
a large part of the province of Picardy (comprising Vermandois, 
Santerre, Amifeois, Ponthieu, Vimeu, and Marquenterre) and a 
small portion of Artois. Pop. (1906), 532,567. Area 2423 sq. m. 
It is bounded on the N. by Pas-de-Calais, E. by Aisne, S. by 
Oise, and S.W. by Seine-Inf 4 rieure, and its sea-co^t extends 
a8 m. aloi^ the English Channel. Two streams flowffig into the 


Channel—the Authie on the north and the Bresle on the south¬ 
west-bound it in these directions. The surface consists of 
great rolling plains, generally well cultivated and very fertile. 
The highest point, about 700 ft. above the sea, lies in the south¬ 
west, not far from Aumale. From the mouth of the Authie 
to the Bay of the Somme the coast is lined with a belt of sand 
dunes about 2 m. broad, behind which is the Marquenterre, a 
tract of 50,000 acres reclaimed from the sea by means of dylres 
and traversed by drainage canals. The Bay of the Somme, 
obstructed by dangerous sandbanks, contains the three fishing 
ports of Croloy, St Valery, which is also the chief commercid 
port, and Le Hourdcl. Next come the shingle banks, behind 
which the low fields of Cayeux (25,000 acres) have been 
reclaimed; and then at the hamlet of Ault commence the 
chalk cliffs, which continue onwards into Normandy. 

The river Somme rises to the N.N.E. of St Quentin in the 
department of Aisne, where it has a course of about 25 m.; it 
traverses tlie department of Somme from the south-east to the 
north-west for a distance of about 125 m., through a marshy 
valley abounding in peat. Commanded by Ham, P6ronne, 
Amiens and Abbeville, this valley forms a northern line of 
defence for Paris. Apart from the water-power it supplies, the 
Somme is of great commercial value, being accompanied by a 
canal all the way from its .source wherever it is not itself navig¬ 
able. From Abbeville to St Valery its lower course forms a 
maritime canal 165 ft. 'wide, 12 ft. deep, and 8 to 9 m. long, 
capable of bearing at high tide ves.sels of 300 tons burden. 
From St Valery to the open .sea the current hollows out a very 
variable bed accc.ssiblc at certain tides for vessels of 500 tons. 
The most important affluents of the Somme—the Aiicre from 
the north-east by way of Albert and Corbie, the Avre from the 
south-east by Roye, and the Selle from the south by Conty—join 
the main streams at Amiens. The Authie and the Bresle are 
respectively 63 and 45 m. long. The latter ends in a maritime 
canal about 2 m. long between Eu and Tr6port. 

The mean temperature is lower than tliat of Paris (49° F. at 
Abbeville). The mean annual rainfall i.s 33 in. at Abbeville. The 
dejiartment, especially in the north-east, is one ol the best cultivated 
in France. Beetroot for sugar is the staple crop ot the P6ronne 
arrondissemeiit; cereals, chiefly wheal, fodder and nmugcl-wurzels, 
oil plants, poppy, colza, flax, hemp and jiotatoes arc grown through¬ 
out the departmeut, the lal ler more largely on the seaboard. Stock- 
rai.sing o( all kinds is successfully carried on. No wine is gjrown, the 
principal drinks being beor and cider. Market gardening is of great 
importance round Amiens. Peat-cutting is actively carried on, 
the best qualities and the deepest workings being in the valley ol 
the Somme, between Amiens and Abbeville. lmo.s])lu»tc of fimo 
is also an important mineral product. The manufacture of a great 
variety ot textile goods, especially velvet (Amiens), ot beet sugar and 
alcohol, and ol locks, safes and the like (in the Vimeu), are charac¬ 
teristic industries ol the department, which also carries on saw- 
milhng, flour-milling, brewing, dyeing, ironfoundiug and forging, 
pnnting and the manufacture of paper, chemical products, machines 
and ironmongery, hosiery (in the Santerre), &c. Cereals, horses 
of the Boulogne or Norman breed, cattle, hemp and linen, and the 
manufactured goods are the exports of the department. St Valery 
(pop. 3389) exports vegetables and farm-products (to England), and 
sfungle" for Uic manufacture of earthenware. Besides the raw 
materials for the manufacturing industries, wines and timber, the 
latter largely imported at St Valery, dyestuffs and coal are imported. 

The department is served principidly by the Northern railway, 
and its canals and rivers provide 140 m. ol navigable waterway. 
Administratively the department comprises 5 arrondissements 
(those of Amiefis, the capital, Abbeville, DouUens, Montdidier and 
P6ronne), 41 cantons and 83b communes. The department belouffs 
to the acadimie (educational circumscription) of Lille, and consti¬ 
tutes tlic diocese ol Amiens, which city is also the scat of a court of 
appeal and the headquarters of the region of the II. army corps, 
wherein the department is included. 

The most noteworthy places arc Amiens (the capital), Abbeville, 
Montdidier, Kronne, Doullens, St Kfquier, Crfey and Ham, which 
arc treated under those headings. Tnc following places may also 
be mentioned : Albert (pop. 6656), after Amiens and Abbeville the 
most populous town in the department and a centre for macliine 
construction; Villers-Bretonneux (pop. 4447), a centre of hosiery 
manufacture; Corbie, once celebrated for its Benedictine abbey 
(founded in the 7th century), the church of which (i6th-i8th century) 
is still to he seen; L’Etoile, with the well-preserved remains of a 
Roman camp; Folleville, which has a church (istih century) contain¬ 
ing the fine Renaissance tomb pf Raoul dc Lannoy; Picquigny, with 
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tho remains of a chiiteau of the i^th, 15th and i6th centuries, once 
one of the chief strongholds of Picardy; Rue, where there is a fine 
chapel of tho tsth century; and Tillofoy, which has a Renaissance 
church. 

SOMMER, in architecture, a girder or main beam of a floor; 
if supported on two storey posts and open below, it is called a 
bress or breast-summer. The word is ^so spelled “ summer,” 
and is the same as “sumpter,” a pack-horse, Fr. sommier, 
0 . Fr. sawme, from how Lat. salma, pack, burden, Gr. trdy/xo, 
a-drrttv, to fasten a pack on a horse. 

SOMMERFELD, a town of Germany, in the Prussian province 
of Brandenburg, on the Lubis, 40 m. S.E. of Frankfort-on-Oder, 
by the railway from Berlin to Bre.slau. Pop. (1905), 12,251. 
It has a Roman Catholic church, three Evangelical churches, 
several schools and a hospital. Its manufactures of woollen 
cloth are important; and it also contains finishing and dye- 
works, an iron-foundry, boiler-works and breweries. 

SOMMERS, WIIiUAM (d. 1560), court fool of Henry VIII., 
is said to have been brought to the king at Greenwich by 
Richard Fermor, about 1525. He was soon in high favour with 
Henry, whose liberality to Sommers is attested by the accounts 
of the royal household. The jester poissessed a shrewd wit, 
which he exercised even on Cardinal Wolsey. He is said to have 
warned his master of the wasteful methods of the exchequer and 
to have made himself the advocate of the poor. His portrait is 
shown in a painting of Henry VIII. and his family at Hampton 
Court, and he again appears with Henry VIII. in a psalter 
which belonged to the king and is now in the British Museum. 
He was probably the William Sommers whose death is recorded 
in the parish of St. Leonard’s, Shoreditch, on the isth of June 
1560. 

For Ills po-sition in iGth- ami 17th- century literature sen T. Naish, 
Pleasant Cnmedie called Summers' last Will and Testament (pr. 1600); 
S. Rowlands, Good Newes and Bad Newes (1022); and a popular 
account, A Pleasant Historie 0/ the Life and Death of IVilliam Som¬ 
mers (reprinted 1794). See also John Doran, History of Court Fools 
(1858). 

SOMNAMBULKM (from Lat. somnus, sleep, and amhtdare, 
to w^k), or sleep-walking, the condition under which people 
arc known to walk along while asleep, apparently unconscious 
of external impressions, return to bed, and when they awake 
have no recollection of any of the.se occurrences. Sometimes 
the actions performed are of a c-omplicated character and bear 
some relation to the daily life of the sleeper. Thus a cook has 
been known to rise out of bed, carry a pitcher to a well in the 
garden, fill it, go back to the house, fill various vessels carefully 
and without spilling a drop of water, then return to bed, and have 
no recollection of what had transpired. Again, .somnambulists 
have been observed to write letters or reports, execute drawings, 
and play upon musical instruments. Frequently they have 
gone ^ong dangerous paths, executing delicate movements 
with precision. 

Four types of somnambulists may be noticed : (i) those who 
speak witWt acting, a common variety often observed in 
children and not usually considered sonmambulistic; (2) those 
who act without speaking, also well known and the most common 
type; (3) those who both act and speak, more exceptional; and 
(4)those who both act and speak and who have not merely the 
sense of touch active but also the senses of sight and hearing. 
The fourth class is the mo.sl extreme type and merges into the 
physiological condition of mesmerism or hypnotism (?.».), 
and it is necessary here only to notice it in connexion with the 
subject of sleep. Many olwervations indicate that, at all 
events in some cases, the somnambulist engaged, for example, 
in writing, has a mental picture of the page before him and of 
the words he has written. He does not see what he really 
writes. This has been proved by cau.sing persons to write on a 
sheet of paper lying on the top of other sheets. After he had 
been allowed to wnte a few sentences, the sheet was carefully 
withdrawn and he continued his writing on the next sheet, 
banning on the new sheet at the corresponding point where 
he left off on the first one. Moreover, the somnambulist, by 
force of habit, stroked t’s and dotted i’s at the exact places 
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where the t’s and i’s would have been had he written continuously 
on one sheet, showing that what he was conscious of was not 
what was before him, but the mental picture of what he had done. 

The following table, modified from two such tables given by 
Benjamin Ball (b. 1^33) and Cliambard in their classical article 
" Somnambulisme ” in the Dictionnaire encylopidigue des sciences 
midicales, shows tho relation of tlic various intermediate conditions 
of slccpiM and awaking and of the dreaming and somnambulistic 
states, 'ne horiaontal stroke indicates the presence of the condition 
the name of which heads tho column :— 
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The somnambulist acts his dream. His condition is that ot a 
vivid dream in which the cerebrum is so active as to influence 
centres usually concerned in voluntary movements. Under the 
dominant idea ho executes the movements that this idea would 
naturally excite in the waking state. Many of his movements aro 
in a sense purposive; bis eyes may bo shut so tliat the movements 
are executed in the dark, or the eyes may be open so that there is 
a picture on the retina that may awaken no consciousness, and yet 
may, by reflex mechanisms, be the starting-point of definite and 
deliberate movements. In many cases he does not hear, the audi¬ 
tory centres not responding; but in others suggestive words may 
niter the current of lus dream and lead him to periorm other actions 
thim what he intended to do. On awaking there is either no 
memory of what has taken place or tho dim recollection of a fading 
dream. 

It is important to notice that there is scarcely any action of 
which a somnambulist may not be capable, and immoral acts from 
which the individual would shrink in waking hours may be per¬ 
formed with indifference. Considering the abrogation of self-con¬ 
trol peculiar to the physiological condition, it is evident that no 
moral responsibility can be attached to such actions. In cases 
where somnambulistic propensities place a person in danger, an 
endeavour should be made to induce him to return to bed without 
awaking him; as a rude awakening may produce a serious shock to 
the nervous system. Inquiry should then be made into the exciting 
cause of the somnambulistic dream, such as a particular train of 
thought, over-excitement, the reading of special books, the recollec¬ 
tion of an accident or of a crisis in the person's history, with the view 
of removing the cause if possible. It should never be forgotten that 
somnambulism, like chorea, hysteria and epil^sy, is tho expression 
of a general morbid predisposition, an mdication of a nervous 
diatliesis, requiring careful treatment so as to avoid more dangerous 
maladies. 

See also Sleep and Muscle and Nerve (physiology). 

SOMNATH, an ancient decayed city of Kathiawar in the 
province of Bombay, India. Pop. {1901), 8341. It is situated 
on a bay of the Arabian Sea. 'The port, which Is called Verft- 
wal, is distinct from the city proper (Deva-Pattan, Somnath- 
Pattan, or Prabhas). Tlie latter occupies a prominence on the 
south side of the bay, is surrounded by massive fortifications, 
and retains in its rums and numerous tombs many traces of its 
former greatness os a commerce ]Bort. But the city was most 
famous for the temple just outside its walls in which stood-the 
great idol or rather columnar emblem of Siva called Somnath 
(Moon’s lord), which was destroyed by MahmQd of Ghazni. 
"The famous “Gates of Somnath,” whidi were supposed to 
have been carried off by Mahmud to Ghwni, had probably no 
connexion with Somnath. They are built of deodar (ii ft. in 
height utd 9} in width) and are richly carved in geometric 
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Saracenic patterns. The gates were attached to the building 
covering Mahmud’s tomb at Ghaeni until their removal to India, 
under Lord Rllenborough’s orders, on the evacuation df Afghani¬ 
stan m 184a. They are now contained in^the arsenal at Agra. 

SOMRllS, the Latin name for the personification of sleep, 
in Greek H>’pnos (Vot'os). He is the son of Night and the 
twin brother of Death, with whom he dwells in the darkness of 
the underworld. At first the difference between the two is 
strongly marked. While Death is cruel and merciless, and 
never lets go his prey once seized. Sleep is gentle and kindly, 
the bestower of rest and pleasant dreams, the soother of care 
and sorrow. Even Zeus is unable to resist his influence, and 
on two occasions was put to sleep by him at the instance of 
Hera. In time, however, the coneeption of Death was greatly 
modified, until at last he was depicted as a beautiful boy, with 
or withtrat wings. In like manner. Sleep came to be used as a 
euphemism for Death. In art the representations of Sleep 
are numerous and varied. On the ehc.st of Cypsclus, Night was 
depicted holding in her hands two .sleeping children—one while 
(Sleep), the other black (Death), His most roramon form is 
that of a vigorous young man, with wings on his forehead; 
his attributes a stalk of poppy, and a horn from which he drops 
slumber upon those whom he puts to rest. In Ovid (Metam. xi. 
592) the home of Sleep is placed in a dark grotto in the land of the 
Cimmerians, where he dwells surrounded by a band of Dreams. 

See Homer. Iliad xiv. 231—xvi. (72; Hesiod, Theog. 212, 75S; 
Pausaiiias, v, iK, i. 

SONATA (from Ital. sonare, to sound), in musk, originally 
merely a picre “ played ” as opposed to “ cantata,” a piece 
sung, though the term is said to have lieen applied once or twice 
fo a vocal composition. By the time of Corelli two polyphonir 
types of sonata were established, the sonata da chiesa and the 
sonata da camera. 

The sonata da chiesa, generally for one or more violins and 
bass, consisted normallv of a slow introduction, a loosely fugued 
allegro, a caotabile slow movement' and a lively finale in 
some such “ binary ” form (see Sonata Forms) as suggests 
affinity with the danec-tunes of the Suite {g.v.}. This scheme, 
however, is not vety dearly defined, unlil the works of Bach 
and Handel, when it liecoraes the sonata par excellence and per¬ 
sists as a tradition of Italian violin music even into the early 
19th century in'the works of Boccherini. 

The sonata da camera consisted almost entirely of idealized 
dance-tunes. By the time of Bach and Handel h had, on tlic 
one hand, become entirely separate from the sonata, and was 
known us the mite, partita, ordre or (w'hen it had a prelude in 
the form of a lYench opera-overture) the overture. On the 
other hand, the features of sonata da chiesa and sonata da camera 
became freely intermixed. But Bach, who does not use those 
titles, yrt keeps the two types so distinct that they can lie 
recognized by .style and form. Thus, in his six solo violin 
sonatas, Nos. i, 3 and 5 are senate da chiesa, and Nos. 2,4 and 6 
are called partitas, but are admissible among the sonatas a.s being 
senate da camera. 

The sonatas of Domenico Scarlatti {q.v) arc a special type 
determined chiefly by those kinds of keyboard technique that 
are equally opposed, on the one band, to contra^ptal style, 
and, on the other hand, to the supporting of melodics on a life¬ 
less accompaniment. Longo’s complele collection of Scarlatti’s 
sonatas shows that, short of the true developed sonata-st.vle, 
there js nothing between the old sonata da chiesa and Beet- 
hovenish experiments in unorthodox “ complementary keys ” 
that Scarlatti does not carry off with a delightfully irresponsible 
•“ impressionism ” that enables him to be modern in effect 
without any_ serious modern principle. Great, however, as the 
variety of his forms is now known to be, and numerous as arc 

1 A rtfouement is a piece of music forming a complete design, or at 
least not merely introductory; and within such limits as citiicr tu 
contain no radical change of jiace or else to treat changes of pace in a 
simple and symmetrical alternation of episodes. The first complete 
movcmimt of a sonata seldom leads without break to tbs otnera, 
except in modem examples,' but the later mcivomoatB are often 
connected. 


the newly published slow movements, the normal Scarlatff 
pnata is that wliich the concert-player popularizes; firewtirks 
in binary form, with a perfunctory opening, a crowd of pregniuit 
ideas in the complementary key, and, aft«: the douWgjhar, a 
second part reproducing these ideas as soon as possibk in the 
tonic. The sonatas of Paradies are mild and elongated works 
of this type with a graceful and melodious little second move¬ 
ment added. The manuscript on which Longo bases hi§ edition 
of Scarlatti frequently shows a similar juxtaposition of move¬ 
ments, though without definite indication of Ufeir oon^ion. 
The style is stiU traceable in the sonatas of tfie later,classics, 
whenever a first movement is in a uniform rush of rapid motion, 
as in Mozart’s violin sonata in F (Koehel’s Catalogue, No. 377), 
and in several of Qementi’s best works. 

The smata in its main classical significance is a work for one 
or two instruments consisting of a group of movements, four 
movements being the full sdiemc; the last movemeat in the 
same key ^ the first; each movement normally in one tempo, 
complete in design, independent from the other movements in 
themes, but aptly related to them in key and style; and 
constructed in the Sonata Forms {q.v.). 

Though, since the time of Bach (when trios were called sonatas), 
the term is not applied to works for more than two instruments, 
Uie fuU (and even the normal) characteristics of this most 
important of all instramental art-forms are rarely revealed 
except in trios, quartets, &c., and symphonies. 

SONATA FORMS, in music. The sonata forms (see Sonata 
above) rover the whole ground of instrumental music from 
C. P. E. Bach to the advent of tlie instrumental lyric as matured 
by Schumann and of the symphonic poem originated by Liszt. 
They also have a profound influence on classical opera and vocal 
music, and hence, by r^ulsion, upon Wagner, whase life-work 
consisted in emancipating tlie music-drama from tliem. The 
conditions which developed them were the conditions which made 
Gluck’s reform of opera possible; for they arc at once the means 
and the expression of tliat 18th-century d^ge in the Ituiguage 
of music which made it a truly dramatic medium. Hehw our 
present task is the discussion of the largest and most central 
problems pure music has ever dealt with; and, while the external 
technicalities are numerous and prominent, they are significant 
only so long as wc maintain their connexion ■with those problems 
with which the true masters (and only the true masters) of the 
sonata forms arc concerned. Much, then, that is essential -to 
the true sonata forms must come uUder the headings of instru¬ 
mentation, harmony, and other musical categories. But here 
we must confine ourselves to the purely formal aspect, allowing 
only such allusion to other aspects as will help us to see behind 
superficial appearamzs. 

1. The Sonata Style.—J]xt .sonata forms are representative 
of the type of music that attracts lis primarily by its design 
and its larger contrasts, and only in the second place by the 
vitality of its texture. In Bach’s art the reverse is the' case; 
wc listen chiefly to the texture, and our delight in the larger 
designs, though essential, is seldom more thart subconscious. 
Art-forms existed already in Bach’s time, In ■whidt the shape, 
and not the texture, was the object of attention, hut these were 
lighter forms. Bach himself was the greatest master of them, 
but he never tran.scended what was then their legitimate limit 
as an art which is related to his larger work much as decorative 
designs arc related to architecture. Bach’s suites and partitas 
(see Suite) (xmtan (apart from tpeir great preludes, in which 
other principles are involved) one form embodied in several 
different dance rhythms, which is the germ from which the 
sonata was developed. It is sometimes known the “ binary ” 
form; but as .some eminent writers classify its later develop¬ 
ment as “ ternary,” we shall here avoid both terms, and refer 
to it in its earlier manifestations as the “ Suite ” form, and in 
its later as the “ sonata ” form. In the suite it may be rqire- 
sented by the following diagram:— 

I A l. A- noduUthmt 
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where the long honrontal Hnte represents the main key, the 
short horizont^ lines represent a second key, the perpendicular 
line represents the division into two portions,* and the letters 
represent the phrases. This form is often typified in the com¬ 
pass of a single melody without change of key or marked divi¬ 
sion, as in that beautiful English tune “ Barlmra Allen," where 
the half-close on the dominant in the fourth bar is symmetrically 
reproduced as the full close on the tonic at the end (see Melodv, 
example r). On a larger scale it admits of great variety and 
elaboration, but the .style of the classical suite never allows it to 
become much more than the musical annli^e of a pattern on a 
plate. The passage from the material in the main key to that in 
the foreign key (from A to B in the above diagram) is continuous 
and unnoticeable, nor is the second part of the design which 
leads to the return of B in the tonic noticeably different in style 
or movement from the earlier part. It has a slightly greater 
range of key, for the sake of variety, but no striking contrast. 
Lastly, the rhythms, and such texture as is necessary to keep 
the details alive, are uniform throughout. 

Now, the essential advance shown by the true sonata forms 
involves a direct denial of all these features of the suite style. 
No doubt one natural consequence of working on a larger scale 
is that the sonata composer tends to use .several contrasting 
themes where the suite composer used only one; and an equally 
natural consequence is that the shape itself is almost invariably 
amplified by the introduction of a recapitulation of A as well 
as of'B in the tonic, so that our diagram would become modified 
into the following- 

ii 

^ Hevtfi^itiuNxt Ot 

varwua Hcy» 
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But these facts do not constitute a vital difference between 
sonata and suite forms. They do not, for instance, enable 
composers like Boccherini imd the later Italian violin writers to 
emancipate themselves from the influence of the suite forms, 
though the designs may be enlarged beyond the bursting point. 
The real difference lies, indeed, in every category of the art, 
but primarily in a variety of rhythm that carries with it an 
entirely new sense of motion, and enables music to become not 
only, as hitherto, architectural in grandeur and decorative in 
detail, but dramatic in range. The gigue of Bach’s C major 
suite for violoncello, and the allemandc of his I) major clavier 
partita, will show that the suite forms were amply capable of 
digesting a non-polyphonic style and a group of several ron- 
tnusted themes; but they still show the uniformity of rhythm 
and texture which confines them to the older world in which 
visible symmetry of form is admissible only on a small scale. 
Haydn carl write a movement, perhaps shorter than some of 
Bach’s larger dance movements, containing only one theme 
and mainly polyphonic in texture, as in the finale of his tiny 
string quartet in D minor, Op. 42; but the transformations of 
his one theme will be contrasted in structure, the changes of 
rhythm will be a rontinuid surprise, the passage from the first 
key to the second will 'be important and emphatic, and at every 
point the difference in scope between this sonata music and Bach*s 
suite music will be as radical as that between drama and lyric. 
The process of this change was gradual; indeed, no artistic 
revolution of such importance can ever have been accomplished 
more smoothly and rapidly. Yet Philipp Emtiranuel Bach, 
the first to realize the essentials of the new style, obtained his 
object only at the cost of older elements that are essential to 
artistic eon^leteness. And Hayffn himself was hardly able 
to reinfuse such vitality of texture as would give the new form 
permanent value, before he was forty years of age. 

Haydn'S eirlier string quartets, from Of, t to Of. '33, present 
one of the most fascinating sjiectacles of historical development in 
tdl mnsid. He was conteant to begin at a lower level of brilliance 

' In all stages of development it has been usual to repeat at least 
the first portiSn. The repetition is indicated by a sign and may be' 
ignoert ID aniatysiii, thowh Haydn, Beathovan and Brahms have 
sometimes pnodnced special efleots .by it. .The.r^ietition,iof the 
second part is now obsolete, and that of the first nearly so. 


than some of his contemporaries; because fiomithe outset 
his object was the true possibilities of the new style, and iho 
luxuriance of colour could blind him to the lifelessness ofan art 
that is merely suite-foiTn spun out. ■ Haydn’s earliest quickiniove- 
ments in sonata forms are often as short as any suite nio'vement, 
except when he writes for orchestra, where ho is influended 
by the style of the operatic overture as we find it in Gluck and 
in the symphonies of Philipp Emmanuel Bachi In his slow 
movements he at first more often than not worked in the 
style and form of the operatic aria; and in sd, mature' a 
piece as the quartet in G major. Op. 17, No. 5, h« not only on'' 
dorses Philipp Emmanuel Bach’s evident convictiom that opera'* 
tic recitative is within the scope of the sonata, but cocivinces 
us that he is right. It was easy for the early composers of 
sonatas to introduce theatrical features into their instrumental 
music; for the very fact that the sonata forms were in poly¬ 
phonic days the forms of lighter music is a consequence‘Of their 
original identity with the forms of stage-music and dance (see 
OvEKTURx and Symphony). But it needed a very great com¬ 
poser to realizic not only the radically dramatic Character 
of a sonata form in which the ihythm and texture is emanci¬ 
pated from the metrical bondage of the suite, but also its true 
limitations as pure instrumental music. As Haydn's work 
proceeded, so did the freedom of his rhythm and its consequent 
inner dramatic life increase; while the external operatic influraicOS 
.soon disappeared, not so much because they were out of place; 
as because opera itself “ paled its ineffectual fires ’’ in the 
daylight of the pure Instrumental drama with its incomparably 
swifter and terser action. Polyphony, on the other hand, 
steadily increased, and was so opeiily encouraged that in the 
first set of Haydn’s quartets which is entirely free from archaism 
{Op. 20) three of the finales are regular fugues. And from that 
time onward there Is hardly a work of Haydn’s in which highly 
organized fuptto passages are not a frequent means of contrast. 

2. Tht Sonata Form .—In the last-mentioned quaitete of 
Haydn and the works of Mozart’s boyhood, the normal sonata 
form, as we now accept it, is firmly established, and may be 
represented as follows;— 



This diagram is, no doubt, equally true of Philipp Emmanuel 
Bach’s form; and thus wc see how little the external shape 
of a movement tells us as to the ripeness or genuineness of the 
specimen. Apart from this, much confusion of thought is 
caused by the unfortunate terms “ first and second subject,” 
which have misled not only many teachers but nearly all pseudo- 
classical composers into regarding the exposition of the move¬ 
ment as consisting essentially of two themes expanded tO 
the requisite size by appropriate discourse, When we use the 
terms " first and second subject,” then, let us be understood 
to mean any number of different themes, in any vac(iety fif 
proportion, but separable info two groups of which Ihe fl«t 
LS in the tonic while the second is in another related ke^, 
is called the complementoy key. The exposition of a move¬ 
ment in sonata forth contains, then, these two “ subjects ” 
and represents these two keys; and unless the work is too 
large ot too emotional for merely decorative emphasis, the 
exjposition is generally repeated. Then the developn^t 
Mows. It Is normally founded on the materials of the exposi¬ 
tion, but neither confkies itself steadily to any key nor leaves 
its material ^ as it .found it. On the contrary, its functiph 
is to provide a wide range of m.odulation, and to put thlf 
materials into fresh light by r^rbupSn^ 'tnera (see 'ljlki,pDyj 
examples >-7). It cannot be tpo strongly insisted ,t^t m 
the sohata'forms there are ho rules Whatever for the hiiihBw 
of th^es kad their relative prpininence among l^ettiseiil^ 
and ip iheir development., After the deveTpppieht t^e 
first subject retjjnis.in tfie tonic,, with to ' whith, aftet; 
so many changes of key, Is always reassuring as regards 
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design, and sometimes intensely dramatic. The second subject 
follows, also in the tonic. This recapitulation is normally 
very exact, except for the alteration necessary to bring the 
second subject into the tonic instead of, the complementary 
key, an nitration which, of course, will chiefly affect the first 
subject, if, indeed, the original transition was not so simple 
that it could be merely suppressed. In highly organized works, 
however, this point is often marked by some special stroke of 
genius, and even in the most exact recapitulations the great 
meters make minute changes which throw the second subject 
into higher relief. Modem criticism tends to dismiss the 
recapitulation as a conventional and obsolescent feature; but 
this is a great mistake. The classics, from Scarlatti to Urahms, 
give overwhelming proof that it is a primary instinct of com¬ 
posers with a living sen.se of form to conceive of all kinds of 
exposition as predestined to gain force by recapitulation, 
especially in any part that resembles a second .subject. Haydn 
we shall find to be an extreme case; but we have only to regard 
his true second subject as residing in the very end of his exposi¬ 
tion, and his mature work will then illustrate the point with 
special force. Beethoven seems to give one notorious detail 
to the contrary effect, in the first movement of his C minor 
symphony, but the passage only proves the rule more forcibly 
when seen in its context. The powerful phrase that announced 
the second subject is in the recapitulation transferred from the 
resounding triumph of the horns to the impotent croaking fury 
of the bassoons. This, looks like a mere inconvenient result of 
the fact that in 1808 the horns could not transfer the phrase 
from E flat to C without a change of crook. But in earlier 
works Beethoven has made them change crooks on far less 
provocation; and besides, he could easily have contrived a 
dozen tone-colours more dignified than that of the bassoons. 
The point must, then, be one of Beethoven’s touches of Shake¬ 
spearian grntesqueness; and certainly it draws attention to the 
recapitulation. But even if we dismiss it with impatience we 
are then immediately confronted with a new melodic and 
harmonic poignancy in the subsequent crescendo, produced by 
changes as unobtrusive and as essential to the life of the whole 
as arc the deviations from mechanical symmetry in the forms 
of leaves and flowers. With the recapitulation the bare essen¬ 
tials of sonata form end; but the material will probably, in 
works on a large scale, furnish ample means of adding a more 
emphatic conclusion, which is then called the coda. In Beet¬ 
hoven's hands the coda ranges from a dramatic non-existcncc, 
a.s in the distant thunder in which the first niovemcnl of the 
D minor sonata expires, to the mighty scries of new develop¬ 
ments and climaxes which, in the .'jrd and 9th symphonies and 
many other works, tower superbly above the norm^ structure. 

Haydn’s later treatment of .sonata form is very free. He 
shows a sense of space and breadth which, if second to Beet¬ 
hoven’s, can only be said to be so because the terms of Haydn’s 
art did not give it fuller expression. The scale on which he 
worked was so small that he soon found that a regular recapitula¬ 
tion took up all the room he wanted for larger growths to a 
brilliant climax. Moreover, he found that if his second subject 
began with material in sharp contrast to the first, it tended to 
make his movements sound too undeveloped and .sectional for 
his taste; and so in his later works he generally makes his second 
subject on the same n;aterial as his first, until the very end of 
the exposition, where an exquisitely neat new theme forms the 
close. . This cadence-theme dso rounds off the whole movement 
with an appearance of regularity which has led to the belief 
that Ha^dn, like Mozart, observes a custom of rigid recapitula¬ 
tion from which Beethoven was the first to emancipate the 
form. The truth is that the brilliant new developments which 
oust the recapiiulation almost entirely in Haydn’s form are more 
like Beethoven’s codas than anything else in earlier music, and 
the final appearance of the neat cadence-theme at the end is, 
from its very formality, the most brilliant stroke of all. Lastly, 
these tendencies arc characteristic, not of Haydn’s early but 
of his late work. They have been described^ “showing 
form in the making hut this is far from true. They show 


form in an advanced state of development; and further pro¬ 
gress was only possible by the introduction of new qualities 
which at first had a decidedly restraining effect. 

Mozart’s greater regularity is due, not to a more formalizing 
tendency than Haydn’s, but to the fact that he works on a 
larger scale and with a higher polyphony. In actual length, 
Mozart’s movements are .so much greater than Haydn’s that 
sharply contrasted themes and regular recapitulations do not 
hamper him. On the contrary, they give his designs the 
necessary breadth. This was not more his aim than Haydn’s; 
but he had the opportunities of a later generatii.n and tlie 
example of Haydn’s own earlier work, besides a vast experi¬ 
ence of composition (both in contrapuntal and sonata forms) 
that began in his miraculous infancy and made all technical 
difficulties vanish before he was fifteen. At sixteen he was 
writing string-quartets in which his blending of polyphonic and 
sonata style is more surprising, though less .subtle, than Haydn’s. 
At twenty-two he was treating form with an expansiveness 
which sometimes left his music perilously thin, though he was 
never merely redundant. The emphatic reiterations in the 
Paris symphony are not mannerisms or formulas; they arc the 
naturally simple expression of a naturally simple material. 
In a series of easy-going works of this kind he .soon learnt the 
conditions of breadth on a large .scale; and, by the time he came 
under the direct inflyence of Haydn,' every new polyphonic, 
rliylhmie and instrumental resource enlarged the scale of hi., 
designs as fast as it increased their icrsemss and depth. His 
career was cut short, and his treatment of form reached its 
limit only in the direction of emotional expression. The sonata 
style never lost with him its dramatic character, but, while it 
was capable of pathos, excitement, and even vehemence, it could 
not concern itself with catastrophes or tragic climaxes. The 
G minor symphony shows poignant Iceling, but its pathos is 
not that of a tragedy; it is there from first to last as a result, 
not a foreboding nor an embodiment, of sad experiences. In 
the still more profound and pathetic G minor quintet we see 
Mozart for once transcending his limits. I he slow movement 
rises to a height not surpassed by Beethoven himself until his 
second period; an adequate finale is unattainable with Mozart’s 
resources, and he knows it. He writes an introduction, beautiful, 
mysterious, but magnificently reserved, and so reconciles us as 
he best con to the enjoyment of a lighthearted finale which has 
only here and there a note of warmth to suggest to us any 
pretension of compatibility with what went before. 

Beethoven discovered all the new resources needed to make 
the sonata a means of tragic expression, and with this a means 
of expressing a higher rapture than had ever been conceived in 
music since Palestrina. He did not, as has sometimes been 
said, emancipate sonata forms from the stiffness of the recapitu¬ 
lation. On the contrary, where he alters that section it is almost 
invariably in order to have, not le.ss reiaipitulation, but more, 
by stating some part of the second subject in a new key before 
bringing it into tlie tonic. Here, as has been suggested above, 
the effect of his devices is, both in minutiae and in surprises, to 
throw the second subject into higher relief. Every one of the 
changes which appear in the outward form of his work is a 
development from within; and, as far as any one principle is more 
fundamental than others, that development is primarily hai- 
monic. We have elsewhere mentioned his practice of organizing 
remote or apparently capricious modulations on a steady 
sequential progression of the bass, thereby causing sucli har¬ 
monies to appear not as mere surprises or special.effects (a 
form in which they have a highly artistic function in Mozart 
and Haydn) but as inevitable developments (see Beethoven 
and Harmony). The result of this and a ho.st of similar principles 
is an incalculable intensification of harmonic and emotional 
expression. Let us compare the opening of the s^nd subject 
of Haydn’s quartet in A major, Op. 20, No. 6, with the corre¬ 
sponding passage in the first movement of Beethoven’s sonata, 
Op. 2, No. 2. Haydn executes the masterly innovation of 
a second subject that before establishing its true key passes 
through a series of rich modulations. - He b^ns in E minor, 
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rapidly passing through G and A minor, and so to the dominant 
of E, in various phases of tender humour and cheerful climax. 
The keys are remote but not unrelated, the modulations are 
smooth, and the style is that of a witty improviaation. Beet¬ 
hoven’s second subject is intensely agitated; its modulation begins 
like Haydn’s as regards key, but its liarmonies are startling 
and its pace tremendous. Its regular rising bass carries it in 
two steps to a totally unrelated key, through which it is urged 
by the same relentless process with increasing speed, and when 
it is at last driven to the threshold of the key which it seeks as 
its home there is a moment of suspense before it plunges joyfully 
into its cadence. Such rcsourcris as this enable Beethoven to 
give rational dramatic force to every point in his scheme, and so 
they soon oust tho.se almost symbolical formulas of transition 
and cadencw which are a natural feature in Mozarl ’s music and 
a lifeless convention in imitations of it. The growth of Beet¬ 
hoven’s forms is externally most evident ih his new fieedom of 
choice for the complementary key. Hitherto the only possible 
key for the second subject was in major movements the dominant, 
and in minor movements the relative major or dominant minor. 
A sonata which begins by treating all directly related keys as 
mere incidents in establishing the tonic, will very probably 
choose some remoter key as its main contrast; and it is worth 
while trying the opening of the Waldstein .sonata {Op. 53) 
with the simple alteration of C sharp and A natural for 
C natural and A sharp in the bass of the twenty-first bar, 
so as to bring the whole transition to the second subject on 
to the orthodox dominant of G, in order to see, on the one 
hand, how utterly inadequate that key is as a contrast to the 
opening, and, on the other hand, how unnecessarily long the 
transition seems when that is the key which it is intended to 
establish. 

3. The Sonata as a whole .—The history' of the Waldstein 
sonata marks the irrevocable transition from Mozart to Beet¬ 
hoven (see iv. 88); and in his rejection of the well-known 
Andante in F (which was originally intended for its slow move¬ 
ment) Beethoven draws attention to the problem of the sonata 
as a whole, and the grouping of its movements. 'Hie normal 
sonata, in its complete (or symphonic) form, consists of four 
movements : firstly, a quick movement in that sonata form par 
excellence to which our discussion has Ixien hitherto confined; 
then two middle movements, interchangeable in position, the 
one a slow movement in some lighter form, and the other a dance 
movement (the minuet, or scherzo) which in earlier examples is 
of hardly wider range than a suite movement. The finale is a 
quick movement, which may be in sonata form, but generally 
tends to become influenced by the lighter and more sectional 
rondo form, if indeed it is not a set of variations, or even, in 
the opposite extreme, a fugue. Aesthetically, if not historically, 
this general scheme is related to that of tbe suite, in so far as it 
places the most elaborate and highly organized movement first, 
corresponding to the allemande and courante; while the slow 
movement, with its more lyric character and melodious expres¬ 
sion, corresponds to the sarabande; the minuet or scherzo to the 
lighter dance tunes or “ Galanterien ” (such as the gavotte and 
bourrde), and the lively finale to the gigue. But just as the wrhole 
language of the sonata is more dramatic, so are the contrasts 
between its movements at once sharper and more essential to 
its unity. Hence, the diversity of outward forms within the 
limits of the.se four movements is incalculable. 

The first movement is almost always in the sonata form par 
excellence, because that admits of higher organization and more 
concentrated dramatic interest than any other. Often after 
such a movement a slow piece in the form conveniently known as 
A B A, or simple “ ternary ” form (»>. a broad melody in one 
key, followed by a contrasted melody in another, and concluded 
by a recapitulation of the first) is found to be a welcome relief, 
and of great breadth of effect. Of course in all true classics the 
very simplicity of such movements will be inspired by that sense 
of rhythmic freedom and possibility of development that p«-- 
manently rai.ses sonata .form? from the level of a mere decorative 
design; nor, on the other hand, is there any limit to the complexity 
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of form possiWe to a slow movement, except that imposed by the 
inevitable length of every step in its slow progress. Still, the 
tendency of slow movements, even more than of finales, ds to 
prefer a loose and sectional organization. Sonata form is 
frequently used in them by Haydn and Mozart with the success 
attainable only by the greatest ma.sters of rhythmic flow; but 
even in their works the development is apt to be episodic in 
character, and is very often omitted. 

ITie minuet, in Haydn’s and Mozart’s hands, shows a surprising 
amount of rhythmic variety and freedom within the limits of a 
dance tune; but Haydn, us is well known, sighed for its develop¬ 
ment into something larger; and, though Beethoven had long 
emerged from his “ first period ” before he could surpa.ss the 
splendid minuet in Haydn’s quartet in G major. Op. 77, No. 1, 
he achieved in the scherzo of his Eroica symphony the first of a 
long line of movements which establish the scherzo (g.v.) as an 
cs.sentially new art-form. 

'J’he only condition that affects the forms of finales is that a 
sonata involves a considerable stretch of time, and therefore 
its end must be so designed as to relieve the strain on the atten¬ 
tion. In a drama or a story the deeper artistic necessity for 
this is masked by the logic of cause and effect, whichautomatically 
produces the form of an intrigue ending in a denouement. In 
music the necessity appears in its purest form. There is no need 
for finales to be less serious than first movements; or even-, in 
certain ways, less complex; but the attention which could be 
aroused at the outset by problems must be maintained at the 
end by something like a solution. Hence the use of the lighter 
rondo forms, which, by dividing the work into shorter and more 
distinct sections, make the development ea.sier without unduly 
limiting its range. Hence, also, the influence of rondo style 
upon such finales as are cast in true sonata form; and hence, 
lastly, the paradox that the fugue has occAsionally been found 
a possible means of expression for the finale of a dramatic sonata. 
P'or the complexity of the fugue, though incessant, is purely a 
complexity of texture, and the mind in following that texture 
instinctively abandons any effort to follow the form at all, 
finding repose in the change of its interests. 

Now, just as within the typical scheme of first and second sub¬ 
ject, development aiid recapitulation in the first movement, 
there is room for genius in the contrasting of different rhythms 
and proportions, so, within the limits of the simple four-move¬ 
ment scheme of the whole sonata Ls there room for genius in 
the contrast of various types and degrees of organization. The 
complete four-movement scheme seldom appears in works for 
less than three instruments. Beethoven was the first to adopt it 
for solo sonatas, and he soon thought fit to make omissions. 
In Haydn’s work for less than four instruments it was not even 
necessary that the “ sonata ” form itself should be represented 
at ail. Its essential spirit could be realized in the melodic and 
rhythmic freedom of a group or couple of more sectional move¬ 
ments, nor did Beethoven (in Op. z6 and Op. *7, No. i) consider 
such works unworthy of the name of sonata, or (in Op, 54) 
incapable of expressing some of his most origii^ ideas. No 
design is known to pure instrumental music tlwt it not possible 
as a movement of a sonata, if it has the Characteristic freedom 
of rhythm and is not much over a quarter of an hour in length. 
There is no form that has not been so applied; and, indeed, the 
only instrumental form that has maintained a larger develop¬ 
ment outside than inside the scheme of the sonata is that of 
variations {q.v.). 

As the scope and complexity of the sonata style grew, m did 
the interdependence of its movements become more evident. 
With Mozart and Haydn it is already vital, as we have seen in 
the crucial case of Mozart’s G minor quintet; but the diffowoes 
between one scheme and another are not remarkable until we 
study them closely; and, except in key-relationship, it would be 
difficult to trace anything more concrete than principles of con¬ 
trast as interacting between one movement and another. But 
Beethoven’s dramatic power finds as free expreMion in the 
contrasts between whole movements as it finds within the move* 
ments themselves. In his later works, the increase in harmoi^ 
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r.fH'ge. '•'itb tlie owwquent prominence of renwter key-relation¬ 
ships, necessitating the dwelling on these keys at greater length 
causes the key-system of each movement to react on the others 
to OH' extent that would be purposeless in the art of Haydn and 
Mowirt. .Thus in the B flat trio, Ol>. 97,* we find such remote 
keys os G major. H flat and D major placed in positions of great 
functionaJ importance, until we come to the finale, which keeps 
us in suspense by its very low and quiet key-colour, contrasting 
so oddly with its bacchanalian temper. But when the whole 
main body of this finale lias passed before us in the drab colours 
of tonic, dominant and sub-clomituint, the coda marvellously 
explains everything by opening with an enharmonic modulation 
to the most distfuit key yet attained except as a transitory 
modulation. 

As Beethoven proceeded, his growing sense of the functional 
expression of musical forms enabled him to modify and strengthen 
them until their interaction was as free a.s ils principles were 
exact. In the C sharp minor quartet (Op. 1 1) the opening fugue 
is functionally an enormously developed introduction. The 
following aUegro, in tlie startling key of 1) major, the “ arti¬ 
ficial ” flat .supertonic, is a first movement, with its development 
suppressed, and with rertain elements of rondo style as a neces¬ 
sary contrast to the preceding fugue. The startling efl'cet 
produced by thi.s key of D major necessitates a simple and 
limited key-system within the movement itself, thus acxounting 
for the absence of a development. The remaining movements 
faU into their place among tlie keys that lie between the keys 
of D major and (' sharp minor. Thus the slow movement (to 
which the brief ullegro nwderafo forms a dramatic introduction) 
is .a great set of variations in A major, and the strictness of its 
variation form allows no change ol key until the two brilliant 
bursts of remoter harmony, F and C, in the coda. Then follows 
a scherzo of extremely simple design, in E major, with a simll 
part of its trio in A. A short introduction in G sharp minor, 
the dominant, completes the circle of related keys and lead.s to the 
finale which (though cast in a compound of rondo and sonata 
form that would allow it a free range of modulation) contents 
itself with very simple changes, until towards the end, where it 
systematically demonstrates the exact relationship of tliat first 
surprising key of D major to C sharp minor. 

4. The Unity of (he Somta. - Tbe gigantic emotional range 
of Beethoven’s work is beyond the scope of technical discussion, 
except in so far as the technical devices themselves surest 
their emotional possibilities. The struggle between decadence 
and reaction since the time of Beethoven indicates on the one 
.side the desire to rival or surpass Beethoven in emotional 
expression without developing the necessary artistic resources; 
and, on the other side, a tendency to regard form as a .scheme 
which the artist first sets up and then fills out with material. 
Early in the igtli century these tendencies gave rise to 
cwitroversieB which we not yet settled; and befew we discuss 
whbt has taken place since Beethoven we must consider the 
oomiexion between sonata movements in a last new light. 

Historidal Views of art are apt to be too exclusively progressive 
and to regard Higlter and lower degrees of organization in an 
art-form as differing lilce truth and falsehood, liut in trying 
to prove that the megatherium could not survive under present 
conditions, we'must beware of arguing that it never existed ;nOr 
must We cite the fict that man is a higher organism in order 
to’argue that a jelly-fisll is neither organic nor alive. Grganizar 
tion in art, as elsewhere, may he alive and healthy in its lowest 
forms'. The uniformity of key in the soHe forms is low organiza¬ 
tion; but! it is not inorganic until a mild seeker after novelty, 
jlifce A.'G.'Muliat, trins to introduce more keys than it will hold, 
Thte'mtwdependencc of movements in Haydn and Mozart is not 
such high organization as the ideal form of the future, in which 
them is no more breaking up of large instrumental worits into 
separate movemcntB at all; but neither is it a mere suniivaQ 
froln the decorative Contrasts of the suite. Evolutionists must 
not fotgel that in art, as in nature, the survival of the fit means 
the' adapteblHty to environment. And the imme^l works of 
art brmg'itlBeir jKOpor eiivirobment tfith them into later ages. 


FORMS 

The large instrumental forms have, until recent times, remained 
grouped into sonata movements, because their e^qpression is so 
concentrated and tlieir motion so swift that they cannot, 
witiiin the limits of a single design, give the mind time to dwell 
on the larger contrasts they themselves imply. Thus, in tlie 
" Sonata Appassionata," the contrast between the first subject 
and the main theme of tlic second is magnificent; but that calm 
second theme lasts just the third port of a minute before it 
breaks off. Kow, though the third part of a minute bears about 
the same proportion to the whole design as five hundred lines 
does to the design of Paradise Lost-, though, moreover, this 
theme recurs three times later on, once in an exact recapitulation, 
and twice transformed in terribly tragic climaxes; yet the mind 
refuses to be whirled in le.ss than ten minutes tlirough a musical 
tragedy of such Shakespearian power without opportunity for 
repose in a larger scheme of contrasts than any attainable by 
the perfection and breadth of the single design within the.se 
limits. Hence the need for the following skiw set of variations 
on an intensely quiet tune, which, by its rigorous confinement to 
tlie tonic of a nearly related key, its perfect squareness of rhythm, 
and the absolute simplicity and strictne.ss of its variations, 
reveals the true pathos of the first movement by contrast witJi 
its own awful repose; until its last chord, the first in a new key, 
falls like a stroke of fate, and tarries us headlong into the torrent 
of a finale in which notliing dares oppose itself to those sublime 
forces that make the terror of tragedy more beautiful than any 
mere appeal for sympathy. Thus the dramatic interdependence 
of sonata movements is very strict. Yet the treatmcrfl by each 
movement of its own thematic material is so complete that there 
is little or no scope for one movement to make use of the themes 
of another. Such instances as may be su.spected in Beethoven's 
later works (for example, the similarity of opening themes in 
various movements of tlie sonatas, Op. 106 * and Op. tJo) are 
too subtle to be felt more than subconsciously; while the device 
of clearly quoting an earlier movement occurs only in three 
intensely dramatic 8ituation.s (the introductions to the finales in 
Op. loi, the violoncello sonata. Op. 102, No. 1, and the 9th 
symphony) where its whole point is that of a surprise. 

5. The Sonata since Beethoven. —It is unlikely that really vital 
sonata work will ever be based on a kind of Wagnerian Leit¬ 
motif sy.slem, until the wliole character of instrumental form 
shall have attained the state of things in which the move¬ 
ments are not separated at all. There has been no ambitious 
or “ progressive ” composer since Beethoven who has not, 
almost as a matter of etiquette, introduced the ghosts, of his 
earlier movements into his finale, and defended the procedure 
as the legitimate consequence of Beethoven’s Op, loi. But, 
while there is no a priori reason lor condemning.such devices, 
they illustrate no principle, new or old. The nearest approach 
to some such principle Ls furnished once .by Schumann, who 
always ingeniously adapts the outward forms of the sonata to 
his own peculiar style of epigrammatic and antithetic expression, 
discarding as beyond his scope the finer aspects of freedom and 
continuity of rhythm, and constructing works which bear much 
the same relation to the classical sonata as an elaborate mosaic 
bears to an easel-piidture. Dealing thus with a looser and more 
artificial tyfie of organization, Schumann was able in his D minor 
symphony to construct a huge work in which the movements are 
thematic^y connect^ to an extent which in more highly org^ 
ized works would appear like poverty of invention, but wWch 
here furnishes a rich source of interest. Many other experi¬ 
ments have been tried since Beethoven, by compcKers ^t^e 
easy mastery is that of the artist who, from long practice in 
putting material into a ready-made form, becomes interested 
in the construction of now ready-made forms into which he can 
continue tO put the same material. A sense of beauty is not 4 
thing to be despised* even in pseudo-oMssical art; and neither 
the many'beairtilnl, if mannered, works.of Spobr, Which disguise 
one stereotyped form in a bewildering variety of instrumental 

* In op. loGtho first two notes of the slow movemiiiit ,'wHre an 
aftcrthohitlit added (as Beetttdven Wld his pubilshcr) for the liuc^itw 
of {uodBcing'cueh a oenaeatoau 
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and lltorary ehfcemalsynor the fair more in^ortant and essentially 
varied works of Mendelssohn, deserve the contempt which lias 
been the modem correction for their high position in their day. 
But we must not forget that the subject of sonata forms is no mere 
province, but covers the whole of classical instrumental music; 
and we must here pay attention-only to the broadest essentials 
of its central classics, mentioning what diverges from tiiem only 
in order to illustrate them. Schubert's tendencies are highly 
interesting, but it would carry us too far to attempt to add to 
what is said of tliem in the articles on Music and Schubert. 

The last great master of the sonata style is Brahms. A larger 
.scale and moru dramatic scope than Beethoven’s seems unuttoin* 
able within the lioiits of any music identifiable with the classical 
forms; and the new developments of Brahms lie too deep for 
more than a bare suggestion of iheir scope here. Much of the 
light tliat can as yet be shed upon them will come through 
tlie study of Counterpoint and Contrapuntal Forms (ij.v.). 
Outwardly we may see a further evolution of the cohe¬ 
rence of the key-system of works as wholes; and we may 
e.spetially notice how Brahms's modern use of key-relationships 
makes him carry on the development of a first movement 
rather in a single remote key (or group of Iteys) than in an 
incessant flow of modulations which, unless worked out on an 
enormous scale (as in the 2nd and 4tli symphonies), will no 
longer present vivid enough colours to contr.ist with those of 
the exposition. Beethoven's last works already show this 
tendency to confine the development to one region of kcv. 
Another point, fairly easy of analysis, is Brahms's unlimited new 
resources in the transformation of themes. Illustrations of this, 
as of older principles of thematic development, may be found in 
musical typx; in the article Mei.ody (examples fl-io). But no 
mere formal analysis or argument will go further to explain the 
greatness of Brahms than to explain that of Beethoven, Haydn 
or Moziut. Yet by that outward sign of dramatic mastery in 
the true sonata style, that variety of rhythmic motion which we 
have taken as our criterion, Brahms has not only shown in every 
work his kinship with Haydn, Mozart and Beethoven, but in 
one pmticular work he has giv«i us documentary evidence of his 
faith in it. In his last years he revised, or rather recomposed, 
his first piece of chamber music, the trio in B major, Op. S. The 
new materiid differs from the old, not only as a fresh creative 
impulse, but also in the simple fact that it moves literally four 
times as fast. Such rapidity is not shown by any external 
display of energy; indeed there is incomparably more repxise in 
the new' version than in the old. But the comparison of the 
two clearly demonstrates that the true sonata style is, now, as 
at the outset, primarily a matter of swift action and rhythmic 
variety; and nodiing more certainly indicates the difleronce 
between the true stylo and the lifolessness of decadence or 
academicism than this sense of motion and proportion. 

In .so far as the, tendencies of modem instrumental music 
represent an artistic ideal which is foreign to that of the sonata 
without being false, they represent a different type of motion, 
wider in its sweep, and consequently slower in its steps. The 
forms such a motion will produce may owe much to the sonata 
when they arc realized; but they will certainly be beyond 
reaogaitiQn different. In ;all pwo^bility they constitute the 
almost unconscious aims of the writers olsymphonicfoums (y.ii;) 
from Liszt onwhrds, just as the clossicai sonata constituted the 
half-conscious aim of more than one quaint writer of iflth- 
century programme-music. ■ But the growing importance snd 
maturity of ithc symphonic poem docs not exclude tlw! continued 
development of .the sonata forms, ttor has. it so far realized 
sufficient .consistency and independence of style to take as high 
a place in a sound artistic consciousness. The wider sweep of 
what wh tpay conveidently call “ultta-symfjhdnic," rhythm 
owes its priw to Wagnier’s file-work, which consisted in cvolvii^ 
it as the only musicali medium by which opera could be emanci¬ 
pated' from the' necessity of keeping Step with instrumental 
music. SimaH rronder,, thcnj.thfit, the Wtf art of etit time is, as 
yet, like tbatpf yooth< stage-stnjok; end. ^t ill our 

popular criteria niffec faoiia the same obsesrion. One thing iy. 


• • 

certain, that thwe is more artistic value and vitality m a sym¬ 
phonic poem which, whatever its defects of taste, moves at the 
new pare and embodies, however imperfectly, such forn^ as that 
pace is fit fur, than in any number of works in which the sonata 
form appears as a clflmsy nouid for ideas that belong to a different 
mode of thought. If from the beginning.s exemplified i^Ahe 
symphonic poems of the present day a new art-form arises-in 
pure instrumental music that shall stand to the classical sonata 
as the classical sonata stands to the suite, then we may expect a 
new epoch no less glorious than that which seems to have closed 
with Brahms. Until this aim is realized the sonata forms will 
represent the highest and purest ideal ■of an art-form that music, 
if not ail art, has ever realized. 

See also BEEtuQVKN; Concerto; Harmony; Ovhrcubx; Hondo; 
Scherzo; Serenade; Symphony; Variations. (1). F. T.) 

SONCINO, a town of Lombardy, Italy, in the province of 
Cremona, 11 m. E. of Crema by steam tramway, 282 ft. above 
sea-lcvcL Pop. (1001), 6150 (town),; 8136 (commune). It 
contains a handsome castle built in 1469-1475 for Galeazzo Maria 
Sforza by Benedetto Terrini (cf. L. Beltrami, Jl CasieUo di 
Soncino, Milan, 1890). The town was the scat of a Hebrew 
printing-press founded in 1472, but suppressed in 1597, when 
the Jews were expelled from the duchy of Milan. 

SONDEIRBURG, a seaport and seaside re.sort of Germany, in 
the Prussian province of Schleswig-Holstein, on the S.W. coast 
of the island of Alsen, of which it is the chief town, and 17 m. 
by steamboat N.E. from Flensburg. Pop. (1905), 7047. It is 
connected with the mainland by a pontoon bridge, and has 
a castle, now used as barracks, in the beautiful chapel of which 
many members of the Sonderburg-Augustenburg line lie buried; 
a Lutheran church and a town-hall. There is an excellent 
harbour, and a considerable shipping trade is done, The town, 
which existed in the middle of the 13th century, was twrnt down 
in 1864 during the assault by the Prussians upon the Duppler 
trenches. 

SONDERSHADSEN, a town of Getmany, capital of the 
principality of Schwarzburg-Sondershausen, situated in a plain 
37 m. by rail N. of Erfurt. Pop. (1905), 7383. It possesses n 
castle, with natural history and antiquarian coUections, and a 
parish church (restored 1891), with the mausoleum (1892) of 
the reigning princes. There arc manufactures of .woollens and 
pins. 

SONDRIO, a town of Lombardy, Ittdy, capital of the fmovince 
of Sondrio, in the Valtellina, 1140'ft. above seadevel, on the river 
Adda, 26 m. E. of Lake Como and 82 m. by rail N,E. of Milan. 
Pop. (1901), 4425 (town): 7707 (commune). The Valtellina, of 
which ^ndrio is the capital, produces a considerable quantity 
of red wine. Sondrio also has silk-works. Above the town to 
the north rise the snowdad peaks of the Bernina group. The 
railway goes on to Tirano, 16 m. farther east, from which.diverge 
the Bernina and SteWo roads. 

BONE, or Son, a river of central India which has been identified 
with the Erannoboas of the Greek geographers. With the 
exception of the Jumna it is the chief tribut^ of the Ganges 
on its right bank. It rises in the Amarkantak highlands about 
3500 'ft. above sea-level, the Nerbudda and Mahanaidi also having 
their sources in the same table-land. From this point flows 
no>th-we.st through an intricate mass of hills, until it strikes the 
ICaimuF range, which constitutes the southenii wall of the 
Gaagetic plain. Here it turns east and .continues in that di«e- 
tion nntil it falls into the Ganges about idm. above Patna, ^tqr 
a- total coarse of 465 m. Its upper waters drain about 300 m. -of 
wild hilly country, which has been imperfectly rapJored; while 
in its lower 'Section of ifio m. it traverses libe British districts of 
Mrrzapur, Shahabad, Gaya and-Patna.- The Sone can^t fed 
by the river, form a great system of- irrigation in, the prorincfl of 
Behar. The hcadworks are iituaitedwt Ddlri aboutjSjtB. below 
the point where the river leaves the hilly ground. The weir 
across the Sone at this pohit is believed to be the longest con¬ 
structed- hi« single nnfarokeuipieGe of masonry, the length between 
abutmeufis bring 12469 it. A main icaoed is taken, off on either 
baak rif the river, and each of these!is divided into branches, 
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according to the requirements of the ground. The system 
consists of some 370 m. of canals and ijoo m. of distributaries, 
irrigating 555,000 acres. The Sone canals were begun in 1869, 
and came into operation in 1874; they form a valuable protection 
to the rice crop of Behar. 

SOUQ, either an actual “ singing ” performance, or in a 
literary sense a short metrical composition adapted for singing 
or actually .set to music. In the second sense of the word it must 
strictly be lyrical in its nature; but musicians and others fre¬ 
quently use the word in the wider sense of any short poem set 
to music. A “ song,” as a form of poem, usually turns on some 
single thought or emotion, expressed subjectively in a number 
of stanzas or strophes. Almost every nation is in possession 
of an immense store of old simple ballads (t/.v.), which are the 
spontaneous outcome, of the inspiration of the people (“ folk¬ 
songs ”), and represent in a remarkable degree their tastes, 
leelmgs and aspirations; but in addition to these, there are, of 
course, the more finished and regular compositions Ixirn of the 
conscious art of the civilized poet. 

In a purely literary sen.se the song may exist, and does largely 
exist, without any necessary accompaniment of music. Widb 
the acces.sion of Elizabeth the attention of the English poets 
was immediately drawn to the importance of this branch of 
l>Tical literature. The miscellanies, one of which Master 
Slender would have paid more than forty shillings to have in his 
pocket on a celebrated occasion, were garlands of songs, most of 
them a little rude in form, only mere “ packets of bald rhymes.” 
But alrout 1590 the popularity of the song having greatly in¬ 
creased, more skilful WTifers were attracted to its use, and the 
famous England’s Helicoti of 1600 marked the hey-day of Eliza¬ 
bethan song-writing. In this Shakespeare, Sidney, Lodge, 
Bamfield and Greene, to name no others, were laid under 
contribution. Lyly, with such exquisite numbers as “ Cupid 
and my Campaspe ” (1584), had preceded the bes, anthologies, 
and is really the earliest of the artist-songsters of England. 
Among superb song-wilters who followed were Marlowe (“ Come 
live with me and be my love ”), Campion (“My sweetest Lesbia ”) 
Ben Jonson (“ Drink to me only with thine eyes ”) and Fletcher 
(“ Here ye Ladies, that depisc ”), most of these being dramatists, 
who illuminated their plays, and added a delicate ornament 
to them, by means of those exquisite lyrical interpolations. 
Side by side with, such poets, and a little later, began to flourish 
the school of cavalier song-writers, for whose purpose the lyric 
was self-sufficient. They added to our literature jewels of 
perennial lustre—Wither, with his “ Shall I wasting in despair,” 
Herrick with “ Bid me to live ” and “ Gather yc Rosebuds,” 
Carew with “ Ask me no more where June bestows,” Waller with 
“ Go, lovely Rose,” Suckling with “ Why so pale and wan, fond 
Lover ? " and Lovelace with “ Tell me not, Sweet, 1 am unkind.” 
This was the classic age of the true British song, which survived 
all other forms of poetry after the decay of taste, and continued 
to flourish in the hands of Dryden, Sedley, Aphra Behn and 
Rochester down to the last decade of the i8tli century. That 
outburst of song was followed by nearly a hundred years during 
which the simplest and more direct forms of lyrical utterance 
found comparatively little encouragement. Just before the 
romantic revival the song reasserted its position in literature, 
and achieved the most splendid successes in the hands of Bums, 
who adapted to his purpose all kinds of fragmentary material 
which had survived up to his time in the memories of rustic 
persons. In Scotland, indeed, the song was rather revived and 
adorned than resuscitated; in England it may be said to have 
been recreated by Blake. At the opening of the 19th century 
it became the vehicle of some of the loveliest fancies and the 
purest art of Coleridge, Keats, Shelley, Byron and Landor; 
while in a later day songs of rare perfection were compo.sed by 
Tennyson and by Christina Rossetti. (E. G.) 

Song in Music. 

The history of song as a musical form falls into two main 
divisions, the one belonging to the folk-song, .tiie otjier to the 
nrt-song, Though the line of demarcation between the two 


cannot be definitely drawn, for they have acted and reacted upon 
each other ever since music existed as a cultivated art, yet it 
may reasonably be maintained that the folk-song, which lies 
at the base of all music, preserves, and has in all ages preserved, 
characteristics such as must always di.stinguish the rude and 
unconscious products of the human mind, working more by 
instinct than by method, from the polished and conscious pro¬ 
ducts of the .schools. For the purposes then of this article, 
art-song may be distinguished from folk-song by the fact that it 
is the work of trained musicians and is designed, at any rate 
after the close of the i6th century, lor voice with instrumental 
accompaniment, whereas we shall restrict the term folk-song to 
such melodies as appear to have liecn the work of untutored 
minds, and to have arisen independently of any felt necessity for 
harmonic support. 

The early history of song on its musical side may be regarded 
as the history of the evolution of melody: and since what is 
known ol melody before the end of the 16th century, apart 
from the folk-.song, is extremely slight, it is in the folk-song itself 
that this evolution is primarily to be studied. Previously to the 
period named the instrumental accompaniment to vocal melody, 
both in the folk-.song and in the art-song, played on entirely 
insignificant part. Afterwards the new conception of harmony 
which came in with the 17th century not only shifted the basis 
of melody itself but made the instrumental accompaniment an 
essential feature of artistic song. Though it lies beyond the 
province of this article to discuss fully the complex questions 
involved in the evolution of vocal melody, some slight sketch is a 
necessary preliminary to a proper understanding of the subject 
under consideration. 

It may be assumed that in the course of ages the uncouth 
vocal utterances of primitive man developed, under the influence 
of an instinct for expressing his inner nature through 
a more expressive medium than language alone, into 
sounds of more or less definite pitch, bearing intelligible relation¬ 
ships one to another; and that from these emerged short phrases, 
in which rhythm probably played the principal part, reiterated 
with that interminable persistency, which many travellers have 
noted as characteristic of savage nations in the present day. A 
further stage is reached when some such primitive phrase is 
repeated at a different level by way of contrast and variety, but 
melody in any true sense of the word does not begin till two 
different phrases come to be combined in some sort of scheme or 
pattern. When the power to produce such combinations become 
common in a nation, its musical history may be said to have 
begun.' Racial characteristics are displayed in the choice of notes 
out of which such phrases are formed. But in all races it may be 
surmised that the main determining cause in the first instance is 
that natural rise and fall of the voice which gives expressiveness 
and meaning to speech, even though contributory causes arising 
from the imitative faculty common to. man may perhaps be 
admitted—^such as the sound of the wind, the waves of the sea, 
the cries of animals, the notes of birds, the striking of one object 
against another, and finally the sounds made by primitive 
instruments. The tendency of the speaking voice to fall a 
fourth and to rise a fifth has often been noted. It is probable 
that these intervals were among the first to be defined, and that 
the many modes or scales, underlying the popular melodies of the 
various nations of the world, were the result of different methods 

' If the one phrase is represented bv A , and the other by B, the 
commonest melodic schemes presented by the folk-songs of the 
world may be viewed thus— AB, AAB, ABB, ABA.ABAB^AABB, 
A ABA, .4BBA. Of these, those in which the opening phrase A is 
repeated at the conclusion are the most satisfactory, for both instinct 
and reason are gratified by a connexion between the beginning and 
the end. 

As exact conformity to pattern becomes wearisome and is alien 
to the progressive instinct, the element of surprise is introduced into 
the above schemes by various modifications of the repeated phrase 
on its second appearance, or by the entrance of an entirely new 
phrase C. In some fine melodies there is no repetition of phrase, a 
number of diflerent phrases being knit, by pnnciples, which defy 
analysis, into one structure. Such melodies imply a melodic sense 
of ah exception^ order. Many melodies involve more than four 
phrases; of these the rondo form should be mentioned —ABA CAOAt, 
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of determining the intervening sounds. It has been generally 
assumed that the fall of a fourth is the interval earliest arrived 
at by the instinct of the Indo-European race~and that inter¬ 
vening sounds were added which resulted eventually in the three 
possible forms of the diatonic, tetrachord, the earliest being that 
which is characteristic of the ancient Dorian mode or scale (the 
basis of the Greek musical system) in which two tetrachords, 
having the semitone between the lowest note and the ne.\t above 
it, are superimposed (sec Jiourgault Ducoudray, Introduction to 
30 Chansons de Grice et d'Orient). 

It mu.it, however, be remembered that the popular instinct 
knows nothing about tetrachords or scales, which are abstractions, 
and only creates melodies, or at least successions of sounds, which 
arc the outward expression of inward feelings. The Greek 
theorists therefore, in recording certain modes as being in use in 
their day, were in effect merely stating results arrived at by 
analysing popular melodies—and from the persistence with which 
the Greeks, and following them most of the musical historians 
of Europe, have insisted upon a tetrachordal basis for the art of 
music it may be assumed that in these melodies a basis of four 
diatonic notes was a conspicuous feature. 

It is a feature which marks a considerable number of folk¬ 
songs heard in Greece at the present day, and also of many folk¬ 
songs which are not Greek, the Breton, for example (see Bour- 
gault Ducoudray, Chansons de Basse-liretagne). The interval of 
a fourth is nearly always prominent too in the music of savages. 
If it is natural to connect these facts with the drop of a fourth, 
characteristic of the speaking voice, it is dangerous to assume an 
exclusively “ tetrachordal period ” of primitive song, at any rate 
till it can be shown that melodies based on other principles did 
not exist side by side with those that are tetrachordal. From 
the rise of a fifth and the fall of a fourth, the octave, which 
results from combining these intervals, may well have become 
familiar at a very early epoch. Indeed a prolonged howl begin¬ 
ning on a high note and descending a full octave in .semitones—or 
notes approximately resembling semitones—is recorded both of 
the Caribs and of the natives of Australia, so that familiarity with 
the octave need not presuppose an advanced stage of mu-sical 
development. 

To pass from the sphere of mere speculation nearer to the 
domain of history, it may be asserted with confidence that the 
oldest form of song or chant which can be established is found 
in certain recitation formulae. These, as is natural, will be found 
to be derived from the rise and fall of the voice in speech. It is 
therefore not surprising that O. Fleischer {Sanmelhdnde der 
intemationalen Miisik-Gesellschaft, Jan.-Mar. 1902) is able to 
trace practically identical formulae in the traditional methods 
of reciting the' Vedas, the Koran, the Jewish and Christian 
liturgies. The simplest form consists of four notes (a diatonic 
tetrachord), a reciting note, preceded by two notes rising to it, 
and followeil by a fall, or cadence, for the close, the voice rising 
above the reciting note in order to emphasize important words, 
or according to the nature of the sentence. An extended form 
is both natural and common. 



The influence of these and similar formulae,' upon popular 
melodies can be illustrated by countless examples (for which 
> The derivation of such formulae from mote primitive incan- 
^tions of magicians and medidne-men is a possible and plausible 
riieory (see J. Combarieu, La Mitsipu i sea his at son holnUon, 


the reader is referred to l.M-G-)- As characteristic as any is 
the melody of the Christian hymn which begins 



Te lu - ds an - te ter ■ mi-num, 


and concludes 



Sis prae- sul et cus - to ■ di - a. 


Another is the Hungarian folk-song; Nem SzokUmii 



Many French songs have been collected in recent years, of which 
tiie following formula, or variations of it, form an essential 
feature:— 



This corresponds closely with the third example given above< 
That the melodies in question are of great antiquity may be 
inferred from the fact that they are almost confined to the oldest 
cla.ss of folk-song, that which celebrates May Day and the begin¬ 
ning of spring. M. Tiersot (La Chanson popidaire en France, 
Paris, 1889) plausibly finds in them a survival of a melodic 
fragment, which may have belonged to pagan hymns in honour 
of spring, basing his supposition upon the fact that the phrase 
in question occurs in the melody of the Easter hymn “ 0 Filii 
et Filiae.” The medieval Church, acting on principles familiar 
in all ages, may well have helped to merge a pagan in a Christian 
festival by adopting, not merely old rites and observances, but 
the actual melody with which these had for ages been associated. 
A similar survival in French folk-song is that of the melody of 
Tonus peregrinus, the chant used for the psalm “ When Israel 
came out of Egypt ” (mentioned in the 9th century by Aurelian 
R6om6 as being very old). Its appearance, like that of the 
Easter hymn, in songs, which on other grounds can be proved to 
be of great antiquity, points to the probability of its being of 
popular origin. It also bears equally strong marks of being 
derived from a recitation formula, as indeed its appropriation 
for chanting a psahn sufficiently indicates. 

Endeavours to detach other primitive formulae from the 
popular melodies in which they are enshrined form a branch of 
folk-lore now being actively pursued. It may be hoped that 
“ comparative mel^tflogy 1£ the phrase may be coin^—^will 
do for this department of musical l^wledge what the science 
of compa«itive philology has done for language. Oscar Reischer 
(J.M.G. i. i) has endeavoured to trace ^e history in Europe of 
the primitive phrases belonging to the melody of “ Les Series ” 
(or Unus est thus) os gtven bjr De ViUemurqui in 8artaz-Brti$ 
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N®. t, in th* ttlirf«d’aj>pendix, as aleb of 1i)ie opening phrase in. 
theiild Christian hymn, "(Donditer «l«»M(kh(n»" (attpbuted to 
Bishop AmbroM):— 


The phrase here belongs to a melody in the Phrygian mode, but 
when it is used in major melodic:; its characteristic- notes are 
those of the common chord, with a rise to the sixth at the point of 
climax, correspondingeto ,t)ie rise in the .recitation formulae 
given above... . 

By what processes the notes of the eommon ehord became 
univcnsally established it is not possible to determine, but it 
may be said in ugoiierc.l w;iy that the reference to a given tonic 
was felt in all ages to be a necessary condition even of the 
simplest melody, and tliat, as the melodic instinct grew, an almost 
equal necessity was found for a point of wntrast, and that this 
point of contrast berarhe w 4 th most nations of Ar)"an origin the 
iiflh note abos'c the tonic, at any rate in the more popular scales. 
Combarieii {Li Mu'iique, p. 121) observes that wc owe the use of 
the tM;layc, the fifth and the fourth to the South and East,-but 
that the iinportancft of the third in onr htodcim musicitl system 
is due to the instinctive genius of the West and North, i.e. to 
England and Scandinavia (see also Hugo Riemann, Gesekuhte 
des MusikUtetirie, Leipzig, 1898, and Wooldridge, Oxford History 
of Music, j. 161-183, whei'c the wcll-Ioiown quotation from 
Giraldus CambriensLs, or Gerald liarrj-, of the 12th century, 
establLshing the fact pf part-singing in'England, is given). If, 
as has been shown, the origin of many melodies can be traced to 
formulae. originflJly Used for chanting nr rcditbg,"it must not be 
forgotten that formulae thus derived assume very different 
chai;acters under the influence of more decided rhythms tli.an 
that of speech. To accompany bodily mervements" (which by 
a ndturalTaw become rhj’thmical when often repeated) with 
music, vocal or instrumental, is an almost universal human 
instinct, whether to alleviate the burden or the monotony of 
labour, tip in rowing; "Sowing, spinning, hammering and a score 
of othef pursuits, or to iprumote pleasure and excitement, as in 
the dance. 

It is unsafe to infer, as some have done, from the custom, 
known ih all ages, of dancing and singing at the same time, 
that song arose as a mere accessory to the dance. It is more 
probable that the dance ha,s its origin in the mimetic actions, 
which are lihe natural accompaniment of rudimentary song. At 
the samti time, no one will deny that races with ballads of their 
own early made use-of them for the dance, and that, especially 
on the rhythmical side, melody Owes to the dance an incalculable 
debt.^ - . 

It may be assumed then that upon some sfich basis as has 
been roughly indicated the differebt nations of the worH 'have 
devtfoped each their own ’musical phraseology-, emanating (rom 
and answering to thOir sos-eral nfiids and temperaments and that 
tlic short mclbdie phrases, outof-which folk-tuacs are made, have 
their rodt$ in apa^ as distant as'that'in which the dements of 
linkage were formed, and that the popular instinct which 
twmi^h cbnndesi! ages has diveteified those fohns and amm-g^ 
them'into melo'die.b whose constructions aife mostly .susceptible 
to'analysis,is the same jnstmet as tkit *diich has givro to 
langqtoe its grammar ancMts syntax. ' 
in'mcceding n-ow to thb actual hfetwr of song in Europfe 
it mii«"Bb’temembeted that'ft Is ' lnsepaftibly coiinectod with 
Hhtoryot Ppclry. Mdody 1:11 -within comparatively recent 
Smfiit 'tribes' contlriued' to ftilfll its original function of 

Bun^a*. enhancing the Value arid ‘expressiveness Of langukce. 

For poetry of'the epic kind wi«l'‘(iholong'lmes common M e^ 
Eurepeah' peoples;'tsome iudl forms of chinting as have 'been 
irtdifcated must haVtfsuflSced. ' ' 


, * jFwlliti growth lofj 
®aCT)g..seeiC. j,,Shiup, 
association of dancm^ ^itn af! 


association pt dancing Vitn an lyrimttivc i 

foiEoti(!ni;*«feoK. T,-Pp9MBia<f, Skiioau 


f oommawd- -dandog-awi 

03. I Npr should & 
Ijrin)tcivc rcHgf&Us e^monies M 


ltdody, as we understarad it, with ooinpact lom and balaaeed 
phrases, could only liave existed -if and when the same qualities 
appeared in popular poetry. Ibis was probably the case limg 
befoire the taste for long epic narratives began to disappear in, 
favour of more concise forms of ballad aud of lyric. The stsmaa 
form must have been generally familinr in the early middle ages' 
from the Latin hymns of the Church, and thasc hymas themselves 
are likely to have been formed, in part at any rate, on models 
which were already known and popular. 

We have definite information that jn the early middle ages two 
sorts of popular poetry existed—the historical ballads (descen¬ 
dants of these alluded to by Tacitus in his Germania 
as characteristic of the Germans, aud as constituting 
their only historical records), and popular songs of a 
character which caused them to be described as eantka nefaria 
by St Augustine; the council of Agde(so6) forliadc Christians to 
frequent assemblies wleere they were sung; St C6sairc, bishop 
of Arks, speaks of the chants diaboliques sung by countiy 
folk, both men and women; the Council of Chalons menaced tlu> 
women, who seem to have been the chief oflienders, with e.xcom- 
nmniration and whipping; lastly Charlemagne, who,se love for 
the better class of song is attc.sted by the fact lliat he ordered a 
collection of them to bo made for his own use, ,said of the other 
“canticiun turpe et luxuriosum circa ecclesias agerc oranino, quod 
et ubique vitandnm est.”. Beyond the fact of their existence we 
known nothing of tltcse songs of the early mirldk ages. Their 
influence on the popular mind was vigorously resisted, as wo 
Ivave seen, by the Church, and for many centuries efforts were 
made to supplant tlicm by songs, the subjects of whicli were 
taken from the Go.spel narratives and the lives of the saints, 
so that folk-song atid cliurch song strove together for popularity* 
Doubtless the church ,song borrowed musical elements from its 
rival: nor was the folk-song uninfluenced in its turn by Uie tradi¬ 
tional music of tire Church. In considering tliis latter music, 
it is important to distinguish between the melodies adapted to 
the prose portions of the ritual without definite rhythm, and these 
of the hymns, wliere the metro of the Latin verses and (heir 
stanxa form necessitated a corresponding rhythm and musical 
form. Rhythm in music, which has its origin and counterpart in 
the regular bodily movements involved in various departments 
of labour and in the dance, must, as has already been said, have 
always been an essential feature of popular melody, and it is 
reasonable to conclude from its absence in tire plain-song, and 
j indcerl for many centuries in the compositions of musicians, which 
liad the plain-song for their basis, that these hymns, which repre¬ 
sented the popular part of the Church services, were also repre¬ 
sentative of the popular tastes of the time. Inallagesthe Church 
Ivis drawn Iw-gely from popular song for the melodies of its 
hynins. Jt is moreover in the higliest degree improbable that 
the CluMch should have been able to evolve out of its inner 
consciousness, without. prcTCxisting models, a melody—^to tajee 
a single instance—like that of “ Conditor ahne sider.um t)ie 
survival of which in innumerable European foJk-siongs has 
already been alluded to* , , 

Numerous additions to the store of plain-song melodies were 
made by the mona-stic composers of the midie,ages; the most 
notable is thdi of the.DiVf Ira/P, of which the wordifcare attributed 
to Thomas de'Gclano (d. 1250). 

Reference should also be nfiade to the music of the liturgical 
dramas or mysteries, popular in medieval times: The Lamentation 
of Rachel, T^t Wise '-an^ Foolish Virgins and Tie Prophets of 
Christ, are given, both text and music, in Coussenmker’s L’Har- 
monie au moyen age. They reflect the severe style of the plain- 
song, ani^ were probably intend^ for cultivated rather than 
popular 4udienr4s. Tlie'sartte isSrobably true of ■ffie secular 
songs quoted in the same work. These have a special interest 
8? teing earliest speemens of spng which have come down to 
us in 'diiristian times'. The' hi^st known Is the “ Comrilafntej'^n 
the death of Chiflemiigrie (tooted in'mtoy hfetorie^, 
fed,'jf son>^!'Wl4t;.tofW,toelo(Jy p)f tvhfch .revolves mdsl^ 6ii the 
&st three notes qif a major scalej. once ri^iihgto thcitaunh (tw 
recalling the old recitation formula). Rhythm is proGti<n% 
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absent< On other iiand, the song in honour of Otto III. has 
definite rhythm and a de^ee of tunefulness. The “modus 
Ottino ” was a well-known air, which, unlike the rest of those 
quoted by Coussemaker, was probably of popular origin, for tlie 
Latin words do not fit the melody and probably represent a free 
translation from an original in the vernacular tongue.^ 



re - ferl, in no -mi - no Ut - tine die - tus, quadam 



noc - ta mem-bra su - a dum col-lo-cat Pa - la - ti - um 



ca • su au - bi - to in • dam - ma • tur. 


(ii mort stanias.) 

More remarkable still is a “ Chanson de Table ” of the loth 
century, a really graceful melody, the quotation of which may 
serve to destroy the illusion that the major scale, so often 
described as modern, has any other claim to the title than the 
fact that it has been preserved by modem musicians, while 
others have been discarded. 



ms - um di - U-gu; In-tra in cu - bi - cu-lum 



me - um, or - na-^ieii-tie cunc - tis or - na - turn. 


In the same collection may be found, beside other historical 
songs, two odes of Boethius and two odes of Horace, .set to 
music;* but whether the melodies given represent medieval 
music or Roman music, corrupted or not, it is impossiUe to 
determine. These Songs have been dwelt upon, for they not 
only represent some kinds of music that were sung in the 9th and 
10th centuries, but indicate the sources from w'hich later on the 
work of the trhubadours was derived. They may be summed 
up as church-song and folk-song, and the songs by more or less 
cultured persons made after these models. For the .subsequent 
history of the art the folk-song represents by far the most potent 
influence, but the melodies quoted by Coussemaker which might 
be regarded as the works of the popular instinct afford in¬ 
sufficient data for safe generalization. More direct evidence is to I 
be found in the isth-century pastoral play—le Jm de Rabin 
et MarioA, till withm recent years consi^ed as the work b£ 
Adam de la Hale, but since the able criticisms of M. Tiersot in 1 
the work referted to above, likely henceforth to’ be rej^rded as, 
> This melody, which is plainly derived front iicitation, with A; 
asioti».r citrretis, closely resembles that of Ljdmdr, a folk-song of' 
the Faeroe tslaudwr*, noted by H. Thuren in igoe and identified by 
him w*ii a pifice of recitation (" EUi care ") from a lath-coatuiy 
liturgique” (deciphmed by O. Flcischcr„ Neumensttniun, 
Bd-lI-P- 23). SteFolkesangenpaaFaeaerneiii'.Ttamin (Copenhagen, 
1^); ■ Identity of style between a popular song of the 9th century, 
a drawM IffMvgi^of the rath and a foUe>aong atOl snug .in the aoth;' 
'ia sufficiently ttrSking—eapaoially in view of the fact that ia the 
Faeroe Islands instrumental music is practically unknown. , ! 

• Lord Ashbumham has a Vlreil of the loth century, "clans 
lequol les dlscours directs do I'Bseide sont accompagzies de nDtotiofis 
(Oousaeiaafcer). . . 


the oldest Collection of folk-songs in existence; for the. original 
compositions which Midtre Adam has bequeathed, to posterity 
preclude us from believing that he could have origiqatfidithe 
dainty airs contained in thiit play, of which Rabin tn'mine is 
genct^Iy familiar,‘and is still to be heard on thclipsof peluifuits 
in the nortii of France (see Tiersot, p. 424, n.). If M. Tisieot’s 
view is correct, the melodies in RMn et Marion may be. taken 
to represent the popular style of an epoch considerably anterior 
to the date of the play itself (though, allowance must Iw made ior 
the correcting hand of a professional musician) which is our 
excu.se for introducing them at this place. 

Before speaking of the songs of troubadours, trouv^rcs and 
minnesingers, allusion must be made to a class of .men who 
played a part the importance of which both in the social and 
political life of the middle ages is attested by hmumetahle 
chroniclers and poets, viz. the skalds, bards or minstrels—the 
chief dej)ositories of the musical and poetical traditions of the 
several countries to which they belong. They varied greath^ 
in rank. Some were attached to the retinue ol kings and nobles, 
whilst others catered for the ear of the peasantry (eventual^' 
to be classed with jugglers, acrobats, bearwards and the like, 
sharing the unenviable reputation which attached to these 
representatives of popular medieval amusements). That these 
latter were also welcome at the halls of tlie great, is an estab¬ 
lished fact, which may serve as a reminder that in feudal limes 
the distinction that now exists between the music of the culti¬ 
vated classes and of the peasantry was but slight. The style 
of the church music was as universally familiar as the style of 
the folk-song. For musicians, both of high and low degree, no 
other models existed. This fact is patently clear when the songs 
of the troubadours, trouvircs and minnesingers axe studied. 
Those minstrels continued the traditions of the better class of 
their predecessors, with strmngs after a more polished,.elaborate 
and artistic stylo. In forming their Style upon, aniadmixture.of 
folk-song and church-song they in fact assimilated neither, and 
created a mongrel product without real vital'ty-r-n. janduct that 
left practically no mark upon the subsequent devfiopment of the 
art. The astonishing skill which they exhibited in adapting 
the language of poetry to the most complicated metrical forms 
deserted them when they touched the question of musical farm 
and of melody. Indeed their music, except in rare instances, 
was an adornment which the poetry could have dispensed with, 

[ and may be regarded in the main simply as a concession to the 
immemorial custom of treating mu.sic and poetry as inseparable 
arts. 

The real importance of these courtly minstrels in thc history 
of song consists in their having firmly established the rhyming 
stanza as the vehicle for the expres-sion of lyrical feciii^, for 
with the rhyming stanza a oorrespording compact and sym¬ 
metrical mclnclic form was bound to come. It was however 
reserved for the popular instinct, and not for trouvferes ^d 
minnesingers, to develop this form (it is probable toO that lome 
at least of the stanza forms employed belonged first to popular 
poetry and were afterwards developed and elaborated by these 
musicians of the great houses). The scheme upon which the 
lyrical stanza was usually based was one in which two similar 
^rts (called by the German Meis/erringerS) Stellm at pec^, 
and constituting the Aufgesang or opening song) were fdllowed 
by an independent third part, the length of which Was ndt 
prescribed (called Abges/mg or concluding song). '' The 
complete stanza was dalled Lied and'was knit togediOf Wy 
different schemes of rhyme. For the first part the trouvAres 
and Meistersingm were content with,sqme simple jphrg!50,'C(ftiAn 
borrowed direct.lrom the foIk-Hiing, roj^ting it as w^^ljrtvirri, 
for the -exactly similar second poiti then for the .thud the 
style was apt to change tOwrts the ecclesiastical and to wander 
aimlessly on to an uncon'vihbing conclusion. ‘1^ ''{)<M1^'‘in¬ 
stinct was finer, for we find jmwnumejrable fdlk;Wfflw^ 
to the 14th and 15th oenturiesj that the greatwe jmi^hof the 
Abgesang was .seized tjppn as an opportunity,''not meMfy for 
introducing fresh .roeferkil, after the^t<’pt!t|t^i^;'lqf' the 
altnchcd to the two iStoUen, but also fora intern'to. 
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or some reminiscence or variation of it, by way of conclusion, 
thus producing a compact form, answering to the natural 
requirements of the artistic sense. Thus the favourite scheme 
of the troubadours, which may be represented as AAB, had 
developed in the folk-song into the scheme AABA—^and this 
scheme has served for thousands of popular melodics throughout 
Europe. In some rare cases the contrasting portion might be 
conceived ns implying modulation into the key of the dominwit, 
thus foreshadowing the form of the first movement in modem 
sonatas and .symphonies.' But the present writer Ls sceptical, 
from the evidence afforded by folk-song melodies recently 
collected, of an instinct for modulation among a peasantry 
unfamiliar with harmonic music. Be that as it may, the courtly 
mimstrels both of France and Germany ren<lcrcd a real service 
to music in following the popular verdict in favour of the major 
scale or Ionian mode, and in so doing prepared the way for modern 
harmony, which is based upwn a particular relationship of 
contrast between the notes composing the chord of the tonic 
and those composing the chords of the dominant and the sub¬ 
dominant—a relationship inherent in no other scale of the 
Gregorian system but the Ionian. On it the secret of musical 
form in the modern sense depends, for it brings with it the power 
of modulation (unknown to medieval time.s), i.e. the power of 
treating the same note as belonging to diferent tone centre.s 
(G, for instance, as the dominant of the scale of C, and also as 
the tonic of the scale of G), and the further power, by means of 
the chord of the dominant seventh, of proceeding from one 
tone centre to another. As long then as musicians held the 
Ionian scale at arm’s length, progress in the modern direction 
was impossible. They did indeed arrive eventually at the goal, 
partly through the practice of using popular melodies as the 
foundation, or canto fermo, of masses and motets, and of arrang¬ 
ing the melodies themselves for choirs of voices, and also through 
the increasing need, as the art of part-writing became more 
elaborate and better understood, of modifying the strict char- 
.acter of the modes by the introduction of accidentals, till, as 
Sir Hubert Parry remarks, “ after centuries of gradual and 
cautious progress they ultimately completed a scale which they 
had known all along, but had rather looked down upon as an 
inferior specimen of its kind.” The melodic instinct, tlius 
developing consciously in the minds of trained musicians, and 
unconsciously in the makers of folk-.songs, arrived eventually 
at the same result. But the major scale once firmly estal>- 
lished, the trained musician based upon it a new art of harmony; 
further, he modified existing minor scales for harmonic purposes, 
leaving the old traditional scales as the almost exclusive posses¬ 
sion of the folk-song (which has cherished and preserved them 
in their pristine integrity up to the present day) and working 
out the problem of musical composition, and of melody itself, 
on a new foundation.^ 

The fall of the Huhenstaufen dynasty, and the troublous 
times that ensued in Europe, involved the removal of the 
patronage to which the higher kinds of minstrelsy owed their 
position and their influence. Song pasised with the dose of 
the age of chivalry from the noble to the burgher cla.ss. The 
Minnesingers were succeeded by \h.t Meisiersingers, the first 
gild of whom is said to have been established in 1311 by Heinrich 
von Meissen (popularly known as Frauenlob) at Mainz. In 
tbeir hands song was treated more in the spirit of a trade than 
an art, and subjected to many absurd and pedantic regulations. 
In Wafer’s famous opera is given a very accurate and faithful 

> For ewunples see Bohme, Altdeutsches Lieierbuch, Nos. 131 

and 195. , . . , . 

“ Modal folk-song melodies are often tested by their conformity 
or otherwise to the modee as known from medieval composers. 
This is to limit onr conception of natural forces the use made of 
them by a few men at a particular epoch for special purposes. If a 
mode can be said to exist ior a purpose, that purpose is melody : to 
apply to modal folk-melodies the canons laid down by composers 
with whom melody was a mumtili nigligeable is sh^ perversity. 
Beoent discoveries in the field of folk-song place us in a far better 
position for understanding the true nature of the modes tlian 
medieval composers ; for in the folk-song their free development has 
not been hampered by restrictions, which were a necessary condition 
yjf polyphonic work. * 


picture of their methods and ideals. Their importance in tlie 
history of song consists not so much in actual work achieved 
as in the enthusiasm widely spread through their means in the 
class from which most of the great German composers were 
eventually to spring. 

The re^ interest for the historian of song centres during this 
period not in the attempts of minstrels and burgher gilds to 
improve upon the folk-song, but in the folk-song itself. Those 
who have studied the large collection of medieval melodies 
contained in Bohme's Alldeutsches Liederbuch for Germany, 
and in Duyse’s Het oude N'ederlandshe Lied for the Nether¬ 
lands, will on other grounds than those mentioned above he 
ready to confirm this judgment. It is not too much to say 
that they contain many of the noble.st melodies which the 
world pos.sesses, earnest and dignified in .spirit, broad of outline, 
imd knit together in all their parts with rare and unconscious 
art, on principles of structure which are carefully analysed in 
the chapter on folk-song in Sir Hubert Parry’s The Art oj Music. 
To the cx.unples there quoted may be added the wonderful 
Tagelied (“ Der Dag wil nict verhorghen sin ’’), Ik sek adieu, 
Lieblich hah sick gesellet, Ahschied von Jnnspruck (of which both 
Bach and Mozart are reported to have said that they would 
rather have been the author Ilian of any of their own composi¬ 
tions), and ‘‘ Entlaubet ist der Walde ” (which, like so many of 
the popular .songs of the 14th and 15th centuries, was utilized 
by the Reformers for one m their fine.st hymns). 

A idiaracteri.stic feature of many of these songs, both German 
and Dutch, is the melisma, or vocal flourish, of the concluding 
phrase, derived, if German historians are to be trusted, from 
the vocalization on the last syllable of the word Alleluia, which 
in the early Church represented the <»ngregational portion of 
its services and which afterwards developed into the sequences, 
so popular in the middle ages. 

A similar feature is not uncommon in French melodies of 
the same period (see VAmour de moi, Vrai Dieu d'amour, and 
Reveilles-vous, Piccars, in Chansons du xtf siecle, by Gaston 
Paris and Gevaert, Paris, 1875). If the charming Englwh 
song “ The Nightingale ” (Medieval and Plainsong ^ciety) is 
of popular origin, it may serve as an indication that those 
melisnuita were also common in England (cf. also “ Ah ! the 
sighs that come from niy heart,” which belongs to the reign of 
Henry VIII.). 

It is m the highest degree unfortunate that no collections 
were made of English popular songs of the middle ages : everj'- 
thing points to the fact that quantities of them existed. The 
importance of song in the social life of every class is attested by 
all the chroniclers and poets. An age that produced “ Sumer 
is a cumin in ” (1240) must have been prolific of melody. It is 
impossible to regard it as an isolated phenomenon. The beauty 
of songs by early composers, and of others, which are possibly 
of popular origin, met with in the reigns of Henry VIE, 
Henry VIII., Edward VI. and Elizabeth (see Wooldridge’s 
edition of Chappell's Popular Music of the Olden Time) argue a 
great and healthy activity in the preceding centuries. It Ls 
sufficient to mention Morley’s “ It was a lover and his lass ” 
and “ 0 Mistress mine,’| or “ The Three Ravens,” which though 
it first appeared in print in i6ij is undoubtedly a folk-.song 
belonging to a much earlier period (for versions still to be heard 
see Kidson’s Traditional Times). The same is probably true 
of “ A poor soul sat sighing ” and many others. It is to be 
remarked, however, that printed versions of popular sonjis can 
seldom be relied upon as faithfully representing their original 
form, or even the form in which they were sung at a particular 
epocL Editors have seldom resisted the temptation of tamper¬ 
ing with popular airs, if by so doi^ they can render them more 
attractive to polite tastes. Within recent years, however, 
the collection and publication of folk-songs ias been undertaken 
in a different spirit—and it . is possible in most countries to 
study the folk-songs in versions which have been taken direct 
from the lips of the peasantry and are presented without editorial 
sdterations. The question as to the propriety of such alterations, 
or the larger question of what is. suitable in tlie tray of 
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instrumental accompaniment, need not be discussed here more 
than to point out that the strictly scientific point of view 
—which seeks to understand the folk-song in its native 
simplicity—should not be mixed up with that of the artist 
who aims'at adding to the world’s store of beautiful music. 

It is to he deplored that the English composers of the 15th 
and rfith centuries did not follow the example of Dutch, German 
and French musicians, who utilized popular melodies as the 
foundation or canto fermo of their masses and motets (one 
example only is known, “ 0 Westron Wynde ”) and also arrange 
them in parts for music-loving circles (to a limited extent this 
appears to have been done in England, e.g. the Freemen’s 
Songs in Deutemnela). But in England, as in other European 
countries, survivals of medieval melodics are still to be found 
among the peasantry in quantities which vary according to 
the degree in which modem music has penetrated to country 
districts. In Germany, for instance, where musical culture 
has been most widely spread, the medieval folk-song, according 
to Herr Bohme, is no longer heard; it is possible, however, that 
this statement may be contradicted or modified, if the same 
systematic search for the Germanic folk-song, which has been 
made recently in France, England and elsewhere, is undertaken 
before it is too late. Melodies formed by composers under the 
principles of modern harmonic mu.sic have largely usurped their 
plare.i 

The folk-song is eventually killed by the products of the 
rriusical manufactories of the town. The peasantry provided 
with songs from outside is relieved from the necessity of pro¬ 
viding for its own needs, or of cherishing with the love of earlier 
times its own traditional inheritance. It is true that for many 
centuries numljers of composed songs have found their way into 
the popular repertory and have there undergone in many in- 
itances transformations which serve as a complete disguise to their 
real origin: but in general a fine ear can detect these intruders. 
For even when they have suffere.d change or transformation 
in pa-ssing through a new environment the stamp of an individual 
or a period remains, whereas the folk-.song of tradition is the 
work not of one age, but of many, not of the individual, but the 
collective mind. For songs made by uncultivated persons, 
and pas,sed on to others without the aid of writing or of printing, 
soon lose in the course of oral transmission even .such traces 
of individual authorship as they may once have possessed. 
Moreover, the makers of folk-songs are concerned with nothing 
so little as the assertion of their own individuality. They 
know that it is the most familiar tliat is the most acceptable. 
Novelty has no charms for themselves or their audiences. 
Instinct as well as policy keep them to recognized types and 
formulae; and the innumerable variations which these undergo 
from age to age are proi)ubly far more frequently due to 
lapses of raemor)' than to capacity for invention. Major tunes 
inadvertently sung in minor modes, or vice ver.sa,or the accidental 
application of a tunc to verses, for which it was not originally 
intended, give ri.se in many cases to practically new melodies. 
Though an author might be named, if it were possible to know 
the history of a folk-melody, for each change that it has assumed 
in the course of its history, it is clear that authorship of this 
kind is not what we mean when we name Dilxiin as the author 
of “ Tom Bowling.” The theory that the folk-song is but the 
degenerate offspring of a cultivated ancestry, that the peasantry 
have, in fact, taken their music from a superior class, and trans¬ 
formed it to suit their own tastes and idioms, has been and is 
still held apparently by many (see Qosson, Chansons poptdaires 
beiges; and Combwicu, La Musique, p. 114). This is tanta¬ 
mount to the assumption that the presence among songs of the 

> The error must be guarded against of supposing that melodies, 
heard to-day among the peasantry, which suggest medieval times, 
are necessarily metueval m origin. It has been already indiaited 
that doriui, aeollan and mixolydian modes (to name those which 
are most prevalent are natural inodes, not church modes; they are 
still employed,by folk-smgers in many parts of Europe. A m^dy 
in the modem major scale is just as liable at the present day to 
submit to transformation into the mixolydian or some other mode, as 
melodies in other modes ars liable to bocome major. 


peastuitry of beautiful melodics involves pre-existing musical 
civilization, and that the popular instinct is incapable, without 
cultivation, of creating melodies that ore artistically beautiful. 
It would be difficult to support this assumption in the case of 
the German and Dutch medieval songs, to which reference has 
been made; the cases that could be rated, in which well-known 
airs of the town have pas.sed to the country and suffered trans¬ 
formation, are insufficient data for establishing a general rule 
as to the origin of folk-songs. Indeed, the very fact of such 
transformation tends to prove the existence of a strictly popular 
music, into whose idiom the town music is transformed. To 
deny that uncultivated peasants ran create melody is to forget 
that the languages even of savages have Ihehr grammar and 
syntax, as well as qualities that are rhythmical and musical, 
and that even among civilized people those same qualities 
existed long before they were analysed and tabulated by 
grammarians, and further developed by trained literary men. 
The case of melody is strictly analogous to that of languages. 

As every Country has its own store of folk-songs in which 
national characteristics find expression through idioms which 
differentiate its songs from those of other countries, it would be 
arbitrary to select the .songs of one country rather than those of 
another for separate disrussion. 

The history of the art-song lias now to be considered, of 
solo .song, that is, with instrumental accompaniment-as an 
essential part. Songs for two or more voices with 
or without accompaniment, though they properly 
belong to the subject of this article, arc passed over, " 
for they but exhibit the tendencies manifested in solo song when 
applied to more complicated forms. Operatic songs and arias 
are likewise omitted (except in the early Italian period), as 
belonging to a branch of music which requires sepwate treat¬ 
ment (see Aria; Opera). Instrumental song arose during the 
i6th century, a time in which composers, released by the spirit 
of the Renaissance from the exclusive service of the Church, 
were already becoming ai'tive in secular directions. The 
madrigal was the favourite form of composition and was rapidly 
approaching its period of maturity : it was now to be superseded 
as the popular diversion of cultivated society by solo song. 
The hp.bit had already sprung up of supplying voices that might 
be missing in a madrigal by instruments; if ail the voices but 
one were absent, the effect of a solo with instrumental accompani¬ 
ment was realized. A still nearer approach to solo song was 
made when singers, selecting one part of a madrigal for the 
voice, themselves played the rest on lute or chitarrone. In such 
performances the voice part was likely to receive most attention 
—even in madrigal-singing it was not unknown for the soprano 
to embroider her part with gruppetti and ornamental passages 
(sec Kiesewetter’s Schicksale u. Beschaffenheit des WelUiehen 
Gesanges, p. 7a, for an example of a simple part as embellished 
by the well-lcnown Signora Vittoria Archilei)—and the accom¬ 
paniment to undergo processes of simplification, thus preparing 
tlie way for melodies, “simple or ornate, with unobtrusive accom¬ 
paniments, and perhaps also contributing to the invention of 
lliat declamatory or recitative style, attributed to Cavalieri, 
Peri and Caccini, the founders of oratorio and opera. Such 
melodies are found in Caccini’s famous Nmue Mnsicht, published 
in Venice in i6oi (“ Feri Selvaggi ” may serve as a beautiful 
specimen of simple melody; “ Cor mio ” is typical of the ornate 
style, “ Deh 1 dove .ton fuggite ” of the declamatory: the last 
two are quoted in Kiesewetter, Gesekichte und Beschaffenheit 
des Weltlichen Gesanges, p. 73). Caccini claimed in the preface, 
to that work to be the first to invent songs “ for a single voice 
to the accompaniment of a simple instrument.” It is true that 
his friends in Rome (his native city), at who.se houses these 
new compositions were performed, a.ssured him that they had 
never heard the like before, and that his style exhibited possibil¬ 
ities for the expression of feeling, that were excluded, when the 
voice sang merely one part in a contrapuntal work. But, about 
thirty years before Caccini, lutenists m France had anticipated 
his innovations, and composed solo songs, with Ipte accomptmi- 
ments, in which is evidenced the struggle, not always suoce^ul. 
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ID la-eak away from polyphonic tradhions. Le Roy’s Airs dr 
Caur, published in 1571, maybe cited in proof of this statement. 
Of tbesedirs “ Je suis amour ” is somewhat in the declamatori’ 
rtcitative Style raf Caccini’.s Numie mmidu (see SHmnielbande, 
Int. Musik Gcsdlschaft, article “ Airs de Cour 6l Adrien le Roy,” 
by Janet Dodge). Generally speaking, it may be said of early 
French songs that they were longer in shaking off the influence 
of th^ past timn the songs of the Italians, many tricks of ex- 
pfEssions, belonging to polyphonic times, surviving both in voice 
parts and accompaniments. In the voice parts sometimes 
the influence of popular song is evident, at others they’ are neither 
raelodiouB nor yet declamatory, but merely suggest a single 
part in a polyphonic composition, wliile the accompajiiments 
for the lute are generally a mixture of chords used with harmonic 
effects, and certain polyphonic tricks inherited from tlie post 
two centuries. In Englimd two books of “ Ayres,” for a single 
voice with lute nccompaninient, one by Jones, and another by 
('funpiwi and Rosseter, were published in i6oi; Jonas in bis 
preface claims that his songs were the first of the kind, and 
Ilbsseter says that those of Campion luul been for some time 
“ privately imparted to his friends.” Both sets therefore seem 
to be independent of Caccini’s Nutmc munchc, the influence of 
which wiis not ielt for some years. In England the brejik with 
the post was Jess violent and sudden than in Italy; for the 
established pra<;tice of arranging popular songs and dances 
as lute solos led naturally to, atid profoundly influenced, the 
later “ byres " with kite accompaniment. As lir Walker remarks 
{history of Music in England, p. 121, Clarendon Press, J907), 
“ A' folk-aong of 1500, a song of Thomas Campion, and a song 
of Henry laiwes are all hoimd together by a clear and strong 
tie.” In a simple and unpretentious way these first Englisli 
attempts at solo-song were singularly snccesstful. The best 
of them, such as Rosseter’s “ And would you see my Mistress’ 
fam ? ” and Campion’s “ Shall 1 come if I swim ?” rank as master¬ 
pieces 'of their kind. Both in structure and in feeling they 
esactly catch the es.senticls of the lyrics of the period. Their 
daintiness and charm make it easy to forgive an air of artifi- 
dality, which wiis after all inevitable—if the songs were to 
represent the spirit of their environment.^ 

Meanwhile Italian composers, who, in spite of the frottole, 
vlllote, villanelle, balletti and falatas (arrangements in vocal 
parts of .popular melodies common in the last half of the i6th 
centuty)seem to have beer, unaffected in the new song movement 
l(y popular influences, went straight from the polyphonic to 
the recitative style, and advanced with extraordinary rapidity. 
Melody was quickly added to relieve the monotony of recitative 
which must have been acutely felt by the hearers of the early 
operas, and considcraWe .advance in this direction was made 
liv Cavaffi' and Cesti (see Oxford History of Music, vol. iii,, for 
entails of their methods). Monfeverde, though a greater genius 
than cither of them, did not succeed in forcing the daring qualities 
of his own conceptions on others. The famous lament of Ariadne 
was the expression of an individual genius tasting all ritles aside 
for the sake of poignant emotional effect rather than the begin¬ 
ning 'of a new epoch in song. Carissimi and Rossi in oratorio 
and cantata (u word 'which then merely described a piece that 
was Sting, as sonata a piece that was played, and consisted 
glsneratly of alternate recitative and aria) brought the organiza¬ 
tion' of melody to a high degree of elaboration, far beyond 
anything attempted by CavWli and Ceisti. In their hands the 
declantatow methods of Montevferde were made subordinate to 
larger ppt^sos of design. A broad and general characterization 
* John DOwtand, the chief of English lulcnists, published his first 
book.of soigp and ayres in four parts in 1597, “ So made that all the 
parts' together ot either of them severMy may be sang to the lute, 
orplseibu or viol da gamba." Though qot strictly speaking solo- 
songs they are too impottaut not to be inefitioned. Three other 
boewii fonoWed 'hi tbM, 1603 and 1612, in the second of which appears 
the famous *' .Flow my tears " (Lachrymae) for two voioes, but al- 
mosti equally efiective as a aok>, and doubtless often used as such. 
It isjprmiished m vol. vii. of Euterpe (Breitkopf & H 4 rtcl, London), 
which also coutaius a Valuable monograph on Eagli^ lutenists and 
late fiusic by Miss Janet Dodge. Dowland's few solo-songs are 
unimportaat 


of emotional situations was more natural to them and to their 
successors than a treatment in which points are emphasized in 
detail. It was moreover inevitable in these early developments 
of musical stylo, in which melody had to play the leading part, 
that such sacrifices as were necessary in balancing the rival 
claims of expression and form should be in favour of the latter 
rather than the former. But the formal perfection of melody 
was not the only problem which 17th-century Italian composers 
load to face. The whole question of instrumental accompani- 
roent had to be worked out; the nature and capacities of in¬ 
struments, including the voice itself, bad to be explored; the 
reconciliation of the new art of harmony with the old art of 
countetpoint to be effected. It speaks volumes for tlie innate 
musical .sense and technical skill of the early Italian composers 
that the initial stage of tentative effort passed so quickly, and 
that at the close of the 17th century we are conscious of breathing 
an atmo.sphere not of experiraonUil work, but of mature art. 
Alessandro Scarlatti (1659-1725) sums up the period for Italy. 
That much of his work is dry, u mere exhibition of consummate 
technical skill without inspiration, is not surprising when tlie 
quantity of it is realized, and also the unfavourable conditions 
under which operatic composers hud to work, but the best of 
it is singularly noble in conception and perfect in design. The 
same is true of the best work of Legrenzi, Stradella, Caldara, 
I,eonardo Ixio, Durante, work which was of incalculable im¬ 
portance for the development of musical, and particularly of 
vocal, art, and which will always, for minds attuned to its atmo¬ 
sphere of classical intellectuality, severity and self-restraint, 
po.ssess an abiding charm; but comparatively few specimens 
have retained the affections of the world at large. Girissimi’s 
“ Vitloria,” Scarlatti's “ O Gjssatc ” and “ Le Violette ” are 
the most notable exceptions (“ Pietk Signore ” is not included, 
as no one now attributes it to Stradella). 

The almost universal preference of the Italians in the 17th 
and i8th centuries for the aria in da capo form involved serious 
sacrifices on the dramatic and emotional side; for although 
this form was but an elaboration of the folk-song type, ABA, 
yet it involved, as the folk-song type did not, the repetition 
not merely of the melody of the opening part, but of the words 
attached to it. It is this double repetition which from the point 
of view of dramatic sincerity forms so disturbing an element. 
But composers, as luis been remarked, were too much occupied 
with exptoring the formal possibilities of melody to establish a 
really intimate connexion between music and text (Monteverde 
being a notable exception), a detailed inteipretation of which 
lay outside their scheme of song. Elaboration of melody soon 
came to involve much repetition of words, and this was not 
felt as an absurdity so long as the music was broadly in accord 
with the atmosphere or .situation required. A few lines of 
poetry were thought sufficient for a fully developed aria. Ex¬ 
ceptions are however to be found in what is known as the 
reeitativo arioso —of which remarkably fine specimens appear 
in some of Scarlatti's cantatas—and in occasional songs in 
slighter form than the tyrannous da capo aria, such as Caldara’s 
“ G)me raggio di sol wbichioreshadows with its dignified and 
expressive harmonies the Sehubertian treatment of song. 

Before Scarlatti's death in 1725 symptoms of decline had 
appeared. He was himself often compelled to sacrifice his finer 
instincts to the popular demand for mere vocal display. A 
race of singers, who were virtuosi rather than artists, dominated 
the taste of the public, and forced composOT to furnish oppor¬ 
tunities in each role for a fffi] display of their powers. An opera 
was expected to provide for each favourite five kinds of aria 1 
{aria cantabUe, aria di portamento, aria di mezzo caraUere, aria 
parlante and aria d' agiltid). It was not long before easier and 
more obvious types of melody,expressing easier and ffiore obvious 
feeling, became the fashion. The varied forms of accompani¬ 
ment, in which a good eontrapun'tal bass bad been a conspicuous 
feature, were wasted upon a public whkh come to hear vocalists, 
not music; and ster^tyjjed figures, of tiie kind which second- 
rate art after the first half of the i8th centiiry has mad? only too 
familiar, took the place of souad eontrapuntal workmanship* 
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tin the Italian school, which liad stood as a modd for the world, 
became identified with all that was trivial, insipid, conventional, 
melodramatic. Not that the Italian tendency in the direction 
of mere tunefulness was in itself either unhealthy or unworthy. 
It was indeed a necessary reaction from the severe earlier style, 
as soon as that style began Co lose its earnestness and sincerity, 
and to pass into mid and calculating formalism. But the spirit 
of shallowness and frivolity which ars:ompanidd the reaction 
involved the transference of musical supremacy from Italy to 
Germany, the only country, which, while accepting what was 
necessary to it of Italian influences, steadily remained true 
to its own ideals. 

Before speaking of German song, it is necessary to glance at 
whatwasbeingdonooutsideofltalyinthciythcentury. Reference 
has already been made to the French as pioneers in establishing 
solo song to lute accompaniment, which here, as in Italy, origi¬ 
nated in adaptations of polyphonic compositions. But in 
France from the first the main influence was derived from popular 
sources, the native folk-song and the vaudeville, the ditties of 
country and of town. In both that union of grace, simplicity 
and chann, characteristic of the French nation, tended to 
produce an art of dainty unpretentious attractiveness, in strong 
contrast to the serious and elaborate Italian work. It preserved 
these characteristics in spite of the artificial atmosphere of the 
French court, in which it mainly flourished up to the time of the 
Revolution, in spite too of the somewhat different influenres 
which might have been expected to affect it, derived from 
opera, the mania for which did not, as in Itafy, kifl the smaUer 
branch of vocaf music. Brunettes, mn.settes, minuets, vaude¬ 
villes, bergerettes, pastourelles, as the airs de eour were styled 
according to the nature of the poetry to which they were attached, 
may be found in Weckerlin’s jichos du temps passe, but the 
reader must beware of judging the real character of these songs 
from that which they assume under the hands of the modern 
arranger. 

With the latter part of the i8th centuty came in the lan^id 
and sentimental romance, in Which the weaker phases of Italian 
melody arc felt as an enervating influence. Tlie romance became 
after the Revolution the most popular form of polite song, lead¬ 
ing by degrees to that purely melodious type of which Gounod 
may be considered the best representative, and which other 
composers, such as Godard, Maa.senet, Widor, have been for 
the most part content to follow and develop, leaving to more 
adventurous spirits the excitement of exploring less obviou.sly 
acce.ssible regions. 

In England, a.s in Prance ^nd Italy, the hymning Of the 
17th century brou^t into existence solo song. Its bfegitinings 
have already been alluded to in speaking of the songs of Rosseter, 
Jones, Cimpion and Dowhmd. The work of H. lawes, and his 
contemporaries, William I.Awes, Coleman and Wilson, was 
equally unpretentious and shnple. A gem here and there, 
such as “ Gather ye Rosebuds ” (W. tawCs), is the student’s 
reward for a mass of uninspired, though not ungraceful, work 
in which is to be noted an attempt to com* to closer quartets 
with poetry, by “ following as doSdy as they could the' rhyth- 
micsil outlines of non-musical speech: they' listened to '^eir 
poet friends reciting their Own verses and then tried to produce 
itnifiCially exact imitations in musical notes ” (Ernest Walker, 
Histmy Of Music in 'England, p. 130), producing iVhat was neither 
good melody nor good dedlamation. Such tentative work, 
in spite of Milton’s sonnet to H. Lawes, could only have a 
passing vogue, cffledaHy tvith a Purcell sone^ at hand to show 
the world the dfflerence between talent and ttnius, between 
ataateuriSh effort and the realired Conceptions of a master Of 
hiS ctaft. Sohgs like “ Let the dreadful Engines ” and Mad 
Bc.ss' of Bedlam ” reach a level of dramatic intensity and 'de¬ 
clamatory power, whWh is not surpassed by the best work df 
contenibotary Italian composers. "I attempt from''love’s 
sickness tb fly ’’ is so faicjiltar ip its' quiet beauty that we 'are 
apt to forget'Wt melodies so peirfectly proportioned wwe quite 
new tb En^sh art (though Dr JBloW’s “ The SeK-hfraiShed 
deseryes' My td'fetkh'd WtH’iCiide Jiy''sidtey "Mohtetbfde’s 


“Lament of Ariadne’’>has already beeh aBuded to. It, is 
interesting to contrast itsiemotional force, obtained by daring 
defiance of rule, with the equally intense, but more subhme 
pathos of Purcell’s “ Lament olf' Dido,” in which soag.a'ground 
bass is-used throughout. The “ Elegy on the Death of Mr John 
Playford ” (quotod in full by Dr Walker, p. 176 of his history) 
exhibits the same feature and the same mastery ©f treatment. 
The “ Morning Hymn ” is scarcely less remarkaWc, and has 
likewise a ground bass. Purcell died in 1695) Bach Mid Handel 
were then but ten years old, and Scarlatti had still lliirty years 
to live—^facts of which the significance may be left to speak 
for itself. 

It is among the ironies of musical history that ac great a 
beginning was not followed up. There are echoes of Purcdl 
in the generation that succeeded him, in Croft, Greoney Boyce 
and Arne; but they quickly died‘away. The genius of. Handd 
first and of Mendelssohn later seem to have prevented English¬ 
men from thinking musically for thefnaelvos. At-least this is 
the orthodox explanation; but it should be borne in mind that 
a list of English composers, who have been wilting to sacrifioe 
ease and prosperity to a life of devotion to artistic ideals,-would 
be exceedingly difficult to draw up and would certainly not 
include many of the best-known names. From the death of 
Purcell to the 'Victorian era there is no consistent development 
of artistic song that is worth recording in detad. The only- 
songs that have survived are of the melodious order; these 
Ame contributes several that are still acceptable dor an air of 
frcslmess and gracoRilnoss which marks them as his own, 

“ Where the Bee .sucks ” apd “ Blow; blow, thou. Winter Wind ’’ 
are typical of his style at its best, as “ The Soldier tired of 
War’s Alarms ” is typical of it at its worst. Song writers that 
followed him, Shield, Hook, Dibdm,Storace, Horn, Linley (the 
elder) and Bishop, were all prolific melodists, who- have each 
left a certain number of popular songs by which their naipes 
arc remembered, and which are still pleasant enough to ,be 
heard occasionally: but there k no atteinjpt to advance in any 
new direction, no hint that song .could have',any other mission 
than to gratify the public taste for tuneful melodies allied to. 
whatever poetry- -pastoral, bacchanalian; patriotic or senti¬ 
mental—lay readiest to hand. 

The musical genius -of Germany, Which has created for the 
world the higliest forms as yet known o-f symphony, oratorio 
and opera, is not kss remarkable os die or^inator . 
of the Lied—the term by which are most easily 
conveyed the modem conceptions of ideal song. 

Germany is moreover the only country in which in orderly and 
progressive development the art of song may be traced from 
the simple medieval Volkslied to the elaborate produiotions of 
Schubert, Schumann and Brahms. If-Germany is united to 
the rest of Europe in her-debt to Italy, still her final conceptions 
of song belong to herself aleme. And these conceptions have 
more profoundly influenced the rest of Europe than any Italian 
conception ever influenced Gannany. When the rest of Europe 
was corttent with the vapid-outpouring of-ltaJiait -ond ptoudo-: 
Italian puerilities, an acute observer could have read the Signs in 
Germany, from which the advent of a Schubert might have been 
foretold. The student therefore is more-profitably eraifloyed 
in studying the phases of song-development in Geitnany than 
in any other courrtryj German ideals and GermaiB methods of, 
tcclmiquc have permeated the best modem song-work'of Coun¬ 
tries differing as widely in idiom as Russia, Norway, France and 
England. 

It is not necessary to dWellj except-in very general .terms, 
updn German song of the 17th -century. There -had -been.no 
developmiWt eortesponding with 'that which produced .the 
airs'dt cuur of France and the ayrea df-England. - The very 
IHferatifrd necessary for such devetopment was wantingi iTnd^ 
Gdn^ art'Was too profoundly affected by thO ,«|«rit which 
prdduefed the Reformation to develop freely in stcukr diiectiensi 
EV^'ih IHC domain of the FoffoWthc sacred sdngs owiBearoely 
Htl^vC bddh’ ledl numerous tban the secular} and at.theRefoima- 
tloil' adiptarions df Meulhy airs ■ to dactfed .teoida iconktitivrted 
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borrowings on a very iMge scale. In the 17th century the work 
of the Italian monodists was bound eventually to stimulate 
German composers to moke songs, but their main interest lay 
in larger choral-instrumental works, in which solo songs natur¬ 
ally appear, not in song as an independent branch of art. A good 
general view of such isolated songs as appeared can be obtained 
from Reimann’s collodions Das ieutsche geistliche Lied and 
Das ieutsche Lied (Simrock). In spite of some stiffness and 
awkwardness, these i7th-(»ntury songs exhibit a loftiness of 
aim, a touching earnestness and sincerity, which mark them off 
as quite distinct from any work done elsewhere at the same 
time. On the other hand there is not that sure grasp of their 
material, nor the melodic and declamatory power, which make 
Purcell in England stand out pre-eminently as the greatest song 
composer of the i7lh century. The treatment of the aria by 
Bach and Handel is discussed in separate articles (see Aria; 
Rach; Handel), which render unnecessary any further comment 
here. Nor need we pause to consider the vastly inferior work 
of lesser composers such as Telemann, Marpurg and Agria)la, 
most of which is confined to opera, oratorio and cantata. Our 
concern is rather with the smaller lyrical forms, and to these 
the absence of suitable poetry was for long an insurmountable 
barrier. It was not till the middle of the 18th century that 
the reform in German poetry associated with the name of Martin 
Opitz (whi) translated Rinuccini's text of Dafne, J. Peri’s first 
opera, for Heinrich Schiitz) bore real fruit. 

At the outset it is necessary to make a broad distinction 
between the more distinctly popular form of song, known as the 
Volkstundiches Lied, in which the same music served for each 
stanza of a poem (as in the VolksUed itself, on which the Volks- 
tiimliches Lied was modelled), and the Kunstlied, or, to adopt 
the more descriptive term, the durch-compvnirtes Lied, in which 
the music forms a running commentary on a poem, without 
respect to its form—or, if stanza form is preserved, varying the 
music in some stanzas or in all in accordance with their poeiical 
significance. Generally speaking the former aims at a wider 
audience than the Kunstlied, the appreciation of which, when it 
is Worth appreciating, involves some degree of culture and 
intelligence, inasmuch as it aims as a rule at interpreting more 
complex and difficult kinds of poetry. In the i8th century the 
simpler Vdkstiimliches Lied in strophic form was most in favour, 
and those who care to trace its history in the hands of popular 
composers like J. A. Hiller, J. A. P. Schulz, Reichhardt, Berger 
and Zeller, can easily do so by consulting Hartel’s Liederlexicon 
(lAiipzig, J 867) or one of a number of similar publications. Side 
by side with the outpouring of somewtiat obvious and senti¬ 
mental melodiousness, which such volumes reveal, it mu.st be 
rcmemliered that the attention of greater men to instrumental 
composition, the growing power to compose for keyed instru¬ 
ments (which began to replace the lute in the middle of the 17th 
century), and the mechanical improvements, through which 
spinet, davichord and harpsichord were advancing toward the 
modern pianoforte, were preparing the way for the modern 
Lied, in which the pianoforte accompaniment was to play an 
increasingly important part. C. P. E. Bach (d. 1788) alone 
of his contemporaries gave serious attention to lyrical song, 
selecting the l»st poetry he could get hold of, and aspiring to 
something beyond merely tuneful melody. The real outburst 
of song had to wait for the inspiration which (»me with Goethe 
and Schillen 

It is unfortunate that Haydn and Mozart^ pre-eminently 
endowed with every gift that makes for perfect song except 
that of literary discernment, should have left us so little of 
real value. There is indeed much to admire in some of Haydn’s 
canzonets, of which “ My Mother bids me bind my Hair ” fully 
deserves its continued popularity, while Mozart’s “ Schlafe 
mein Prinzchen ”—^if it is Mozart’s—and a few others, like 
these in simple strophic form, are isolated treasures which we 
could not afford to lose. But in only two songs by Mozart, 
“ Abendempfindung " and “ Das Veilchen,” is the goal, to which 
the art was to advance, clearly discerned and in the latter case 
perfect^ attained. Both are iunheomponirt, that is, they 


follow the words in detail; in both the general spirit, as well as - 
each isolated point of beauty in the verses, is seized and portrayed 
with unerring insight. “ Abendempfindung ” is indeed seriously 
marred by some larelessness in accentuation (worse examples 
may be seen in “ An Chloe ”) and by annoying repetition of 
words, due to Ibe development of the melody into a formal and 
effective climax. In the process the balance of the poem is 
destroyed,and theatmosphere of suffused warmth and tenderness, 
which pervades the rest of the song, is almost lost. The lyrical 
mood passes into one in which the operatic aria is sug^sted 
on the one hand, and on the other the formality of instrumental 
methods of developing melody. Not till Schubert were these 
traditions, fatal to the pure lyric, finally overthrown, and the 
conditions of true union between music and poetry perfectly 
realized. In “ Das Veilchen ” however, where Mozart touched a 
poem that was worthy of his genius and appealed to liLs extra¬ 
ordinarily fine dramatic iastinct, he produced a masterpiece— 
rightly regarded as the first perfect specimen of the durch- 
emnponirtes Lied. Every incident in the flower’s story is 
minutely followed, with a detailed pictorial and dramatic 
treatment (involving several changes of key, contrasts be¬ 
tween major and minor, variations of rhythm and melody, 
declamatory or recitative passages) which was quite new 
to the art. The accompaniment too takes its full share, 
illu.strating each incident with exquisite fancy, delicacy and 
disiTetion—and all with no violence done to the form of the 
poem. 

With Beethoven song was suddenly exalted to a place among 
the highest branches of composition. Taken in hand with the 
utmost seriousness by the grcate.st musician of the age and 
associated by him for the most part with lyrical poetry of a 
high order, it could at last raise its head, and, freed from the 
conventional formalities of the salon, look a larger world con¬ 
fidently in the face. It cannot, however, be admitted that 
Beethoven, in spite of several noble songs, was an ideal song 
compo.srr. His genius moved more easily in the field of abstract 
music. The forms of poetry were to him rather a hindrance 
than a help. His tendency is to press into his melodics more 
meaning than the words will bear. The very qualities in fact 
which make his in.strumcntal melodies .so inspiring tell against 
his songs, lliough his stronger critical instinct kept 1 im as a 
rule from tlie false accentuation which marred .some of the work 
of Haydn and Mozart, yet, like them, he often failed to escape . 
from the instrumentalist’s point of view, e.specially in the larger 
song-forms. The concluding melody of “ Busslied ” would 
be equally effective played as a violin solo: the same might be 
.said of the final movements of “ Adelaide ” and of the otherwise 
noble cycle “ An die feme GeUebte ”—movements in which 
the words have to adapt them.sclves as well as they can to the 
exigencies of thematic development, and to submit to several 
displacements and tiresome repetitions. In songs of a solemn 
or deeply emotional nature Beethoven is at his best, as in that 
cycle, to sacred words of Gellert, of which " Die Ehre Gotles 
aus der Natur ” stands as a lasting monument of simple but 
expressive grandeur, in “ Troclmet nicht,” in “ Partenza,” “ In 
questa tomba,” in the first of his four settings of Goethe’s “ Nur 
wer die Sehnsucht kennt,” and more than all, in the cycle ‘‘ An 
die feme Geliebte,” which represents a further stage reached in 
song on the road marked out by Mozart in “ Das Veilcl en.” We 
liav'e left behind the pretty artificialities so dear to the i8th 
century, that play around fictitious shepherds and shepherdesses, 
and entered the field of deeper human feeling .with the surrounding 
influences upon it of nature and romance. The new sotrit of 
the age, represented in German poetry by the lyrics of Bikger, 
Voss, Qaudius and Holty, members of the famous Gottinger 
Hainbund, and more notably by those of Goethe and Schifc, 
communicates itself in Beethoven to song, which now assumes 
its rightful position of Joint int^reter. It needs no deep study 
of Beethoven’s songs to perceive that the accompaniment has 
assumed, especially in the “ Liederkreis,” an importance im¬ 
measurably greater than in the songs of any previous composer. 
It begms to act the part of the c^rus in Greek drama and to 
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provide both a background and a commentary to the central 
personages. 

The tentative and uninspired work of Zeltcr, Reichardt, 
Schulz and others, when they attempted anything beyond a 
merely tuneful melody in the strophic form, may be passed over, 
but a word is due to J. R. Zum.sleeg, becau.sc in spite of the 
sometimes childish simplicity of his work he yet, in the kind 
of use which he made of modulation as a means of lyrical ex¬ 
pression, anticipated, more than any other composer of songs, 
one of the chief features of the greatest song writer of all age.s, 
Franz Schubert. Schubert’s “ Erlkiinig ” was written a few 
months before Beethoven’s “ Liederkreis.” “ Gretchenam Spinn- 
rade ” about a year before the “ Erlkonig.” He was eighteen 
when he composed the latter, in 1815. Lyrical song, divorced 
from all hindering elements and associations, whether of salon 
or theatre, was here at the threshold of his short career in almost 
lull maturity and plenitude of power. It is sufficiently remark¬ 
able that a lad with .so little education should have composed 
such music: it is more astonishing still that he should have 
penetrated with such unerring insight into the innermost secrets 
of the best poetry. Two of the necessary qualifications lor a 
great song composer were thus at last united. Schubert pos¬ 
sessed the third—a knowledge of the human voice, partly 
intuitive, partly the result of his experience as a chorister boy. 
The beauty of his melodies is scarcely more striking than the 
gratefulness of their purely vocal qualities. The technique of 
singihg had indeed b<^n understood for nearly two centuries; 
but Schubert was tbc first to divine fully its emotional range, and 
to dissociate it in lyrical work from all traditions of the schools. 
From the l)eginning to the end of his career he never penned a 
note or a phrase because it was vocally effective. What he 
wrote for the voice to sing was there because for him the poetry 
could not have it otherwise. This was inherent in his method 
of working, in which he relied implicitly upon his musical in¬ 
spiration tor a response, usually instantaneous, to the inordinate 
rei’eptivity of his mind to the impressions of poetry. To read 
through a poem was for him not only to seize its innermost 
significance, and every salient point of language or of form, 
but also to visualize the scheme by which both the whole and 
the parts could be translated and glorified through the medium 
of music. As the singer Vogl, the first of his profession to 
appreciate him, remarked, “ He composed in a state of clair¬ 
voyance." Hence the impossibility of summarizing in a short 
space the innovations he introduced, for new poems invariably 
suggested new types of song. His settings of Goethe’s lyrics 
(that is, the best of them) differ as essentially from his settings 
to those of W. Muller in the cycles “Die Schione Miillerin’’ and 
“ Die Winterreise,” as these again from his settings of Heine. 
Hardly a single development in subsequent phases of the art 
(except those which eliminate the melodious element) is not 
foreshadowed in one or other of his six hundred (and more) 
songs. Brahms, perhaps the greatest of his succe.s.sors, .said 
that there was something to be learned from every one of Schu¬ 
bert’s songs. He was as perfectly at homo, in the durchcompo- 
niries Lied as in the simple strophic type or the purely de¬ 
clamatory (“ Der Wegweiser,” “ NUhe dcs Geliebten,” “ Der 
Doppclg^inger ’’ may serve as familiar but supreme examples 
of each). Certain features may be selected for emphasis, first, 
his use of modulation as a means of emotional expression. “ Du 
liebst mich niclit ’’ traverses in two paiges more keys than would 
serve most composers for a whole symphony, whilst the discords 
on the words “ Die Sonne vermissen ’’ and “ Was bluh’n die 
Narcissen ’’ gave a piercingly thrilling effect, which is quite 
modem. The modulations in “ Wehmuth ’’ illustrate the subtle 
atmospheric effects which he loved to produce by sudden contrasts 
between major and minor harmonies. More familiar instances 
occur in “ Gute Nacht,” “ Die Rose,” “ Rosamunde.” Secondly, 
his inexhaustible fertility in devising forms of accompaniment, 
which serve to illustrate the pictorial or emotional background 
of a poem; we have the galloping horses (and the hom),in “ Die 
Post,” the spinning wheel in “ Gretchen,” murmuring brooks 
ia many songs from '* Die Schdne Mullerin " and in “ Liebesbot- 


schaft,” the indication of an emotional mood in “ Dio Stadl ” 
or “ Litanei.” Occasionally, it is trae, the persistence of a 
particular figure and rhythm induces monotony, as in “Avc, 
Maria 1 ” or “ Normans Gesang,” but generally Schubert has 
plenty of means at*his command to prevent it, such as the 
presence of an appropriate subsidiary figure making its appear¬ 
ance at intervals, as in “ Halt,” “ Der Einseme,” or some 
enchanting ritornello, by which a phrase of the vocal melody is 
echoed in the accompaniment, us in “ Liebesbotschaft,” “ An 
Sylvia,” “ Standchen ” and “ Fischerweise.” Thirdly, the sud¬ 
den entrance of declamatory passages, as in “ Der Neugier’ge,” 
“ Am Feierabond,” in “ Gretchen,” at the famous “ Ach sein 
Kuss,” and in “ Erlkonig ” at “ Mien Vater, mein Vater.” 
Fourthly, the realistic touches by which suggestions in a poem 
are incorporated into the accompaniment, such as the cock 
crowing in “ Fruhlingstraum,” the convent bell in “ Die Junge 
Nonne,” the nightingale’s song in “ Ganymcd,” or the falling 
tears in “ Ihr Bild.” Finally should be noted the extreme rarity 
of any slips in the matter of the just accentuation of syllables, 
and this is especially remarkable in a song writer who relies 
so much upon pure melody as Schubert, for to preserve a per¬ 
fect melodic outline which shall do not the least violence to a 
poet’s text, pre.sents far more difficult problems than the de¬ 
clamatory style. Yet Schubert is as successful in “ Liebes- 
botsichaft ” as in “ Prometheus.” Purists may be disturbed by 
the repetitions of words involved in the magnificent “Dithy- 
raml)e ”—but Schubert cannot be expected to betray a sensi¬ 
tiveness which is really post-Wagnerian. Nor is it just to a 
compo.ser of over 600 songs- to fasten for critical purposes on 
those which do not represent him at his best. His best level 
is so often attained as to make attacks on points which he has 
missed—as in some of the songs from Wilhelm Meister—some¬ 
what beside the mark. It is usually the work of enthusiasts 
who wish to exalt others at Schubert’s expense. For further 
details the reader is referred to the brilliant essay on Song with 
which Mr Hadow concludes vol. v. of the Oxford History of 
Music. It mu.st suffice here to point out in a general way that 
in wideness of scope and aim, in intensity of expression Schubert 
produced the same transformation in the lyrical field that 
Beethoven had produced in the larger forms of sonata, string 
quartet and symphony. Beethoven’s work was necessary before 
Schubert could arise, but Schubert’s conceptions and methods 
were the fruit of his own genius. Of his contemporaries Loewe 
deserves mention for his singular success in overcoming the 
difficulties involved in setting long ballads to music. To 
preserve homogeneity in a form in which simple narration 
presents perpetually shifting changes of action, of picture, of 
mood, is a problem which Schubert himself only once trium¬ 
phantly solved. Weber contributed nothing to song, except 
in his operas, of permanent value, beyond a few strophic songs 
of a popular nature. He disqualified himself for higher work 
by that singular preference for vapid and trivial verse which 
so often led Haydn and Mozart astray. Mendelssohn’s literary 
tastes took him to the best poetry, but he made but little attempt 
as a rule, to penetrate beyond its superficial and obvious import. 
His own lovable personality is fur more clearly revealed in his 
songs than the spirit of his poets. Differences of literary style 
affected the style of his music perhaps less than that of any other 
distinguished composer. He attained his highest level in “ Auf 
Flugeln des Gesanges,” the first of the two songs to Zuleika, and 
Nachtlied. It is noteworthy that there is no trace of Schubert’s 
influence. Had Schubert not lived, Mendelssohn’s songs would 
have been just the same. Hence in spite of graceful and flowing 
melodies, elegant but simple in form, and instinct with that 
polished taste and charm of manner which endeared both him¬ 
self and his works to his own generation, his songs have exercised 
no permanent influence upon the art. Their immediate in¬ 
fluence, it is true, was enormous: it is felt occa.sionaUy in 
Schumann, only too often in Robert Franz, and a host of lesser 
composers in many coimtties besides his own, such as Gade, 
Lindblad, SterndaJe Bennett, and others who need not be 
specified. 
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Of f(tr greator importaneo is the work of Robert Schumann, 
wliose polygenic methuds uf technique and peculiarly epigram¬ 
matic style enabled him tu treat complex phases uf thought 
tmd feeling which had hardly becumc prominent in Schubert's 
time with quite extraordinary success. Hotli by temperament 
and by choice he is identified with the so-called romantic move¬ 
ment, a movement in which both poetry and music Imve tended 
more and mure to become rather a porsonul revelation than 
“ ft criticism of life.” Thus with Schubert tlic note of univer¬ 
sality, the abiding mark of the classical composers, is stronger 
than the impress of his own personality. With Schumarm the 
reverse is the case. If the romantic movement gave a new 
impetu-s of vast importance both to music and literature, yet 
it had itfl weaker side in extremes of sensibility, which were 
not alw’ays equivalent to strength of fooling. McndelssohiTs 
songs adinittedly err on tire side of pure scnliniontality— 
Schumann, with Liszt, Jensen and Franz, frequently betrays 
the same wciikncss, but Ills best work, his settings to Heine 
(e.spcmtly ttie Uickterliehe), the FAchendurff “ Liedcrkrels,” 
thamisso’s " I'rauejiliebe u. Lohen” (veiih some reservations), 
besides a fair number of otlier songs, such as “ Widmung,” 
“Dor Nussbaum,” “ihre Stimme,’’ and his one coinplotely 
successful ballad, “ Dio bciden Grenadlore,” are strong in foclmg 
and full of poetic and imaginary qualities of the very' highest 
order. The new poetry called for new methods of treatment. 
These Schumann, mstinctivcly an expcriinonter, provided, 
first, by a closer attention to the minutiae of dcclama.l ion than 
kid hitherto teen attempted—^and herein syntxjpation and 
suspension furnished possibilities unsuspiectcd even by Schubert; 
secondly, by Increasing the role of the pianoforte accompani¬ 
ment—and in this he was helped on the one hand by novel 
methods of technique, of which himself and Chopin were the 
chief originators, and on the other by his loving study of Bach, 
which imparted a polyphonic treatment, qiiile new to song. 
In nearly all Schubert's songs, and in cpiite all of Mendelssohn’s, 
the melody allotted to the voice maintained its ])osition of 
supremacy. In Schumann it not infrequently becomes the 
secondary factor, the main r 61 c of lyric inferpreter passing to 
the acoorapanimont, as in “ Es ist ein Flotcn u. Geigcn ” or 
“ Rbsekin." He also gave quite a new prominence to the 
opening and closing instrumental symphonies, which become 
in his hands no merely formal introduction or conclusion but 
an integral part of the whole conception and fabric of the Lied. 
This may illustrated by many numbers of the Dirhterliebe, 
but most remarkable is the final page, in which the pianoforte, 
after the voice has slopped, sums up the whole tenor of the 
cycle. This feature has lieen seized upon by many subsequent 
composers, but by few with Schumann’s rare insight and judg¬ 
ment. In FVanz, for instance, the concluding sympitony is 
often introduced without necessity, and becomes a mere irritating 
mannerism. In Brahms however it is developed, both at the 
opening and close of many songs, to an importance and preg¬ 
nancy of meaning which no other composer has attained. 

A third point in Schumann's method is his fondness for short 
interrupted phrases (often wpeated at different levels) in place 
of the developed Schubertian meJodic-s; it is alluded to here 
because of the great extension of the practice by later composers, 
too often, as in the case of F'rapz, without ^humann’s tact. 
On many grounds, then, Schumann may be r^arded as having 
widely extended the conception of the his example has 

encotmged ktor composers to regard no lyric poetry as too 
subtle for musical treatmwit. Unfortunately in pre.senting com¬ 
plexity ttf'mood Schumann was not invariably careful to pre¬ 
serve structural solidity. Many later composers have followed 
the eccasloBal looseness of design which is his fault, without 
approaching the beauty of spirit, in which he stands alone. 

A bold experimenter in song was Franz Liszt, whose wayward 
genius, with its irrepressible bent towards the theatrical and 
melodramatic, was never at home within the limits of a short 
lyric. It is true that there is sincerity of feeling, if not of tlie 
(leepest kktd, in “ Es trmss ein Wundwbarss sem ’’ and “ IJber 
ftUen Gipfeln"; but concentrated emotion, which involves for 


its expression highly organized fewm, was alien to Liszt's genius, 
which is more truly represented in songs like “ Die Lorelei,’’ 
“ Kennst du das Land,” “ Am Rhein ”—in which are preseated 
a series of pictures loosely connected, giving the impression 
of clever extemporizations on paper. It is not sufficiently 
recognized that such work is far easier to prodm* than a 
successful stropliic song, even of the simplest kind, because the 
composer ignores the fact that a formal lyric implies formal 
music, and that the most formal poetry is often the most emo¬ 
tional. Critics, who measure the advance of song by the increase 
in number of those that are durchcompmirl, and the decreasing 
output of those which liave the same music to each stanza, 
are in danger of forgetting tlie liest qualities both of music and 
of poetry. Formless music never interpreted a finely formed 
poem, and unless the duuheomponirtes Lied has more form 
instead of less tlian tlie strophic song, it is artistically valueless. 
The popukirity tlierefurc uf “ Die Lorelei ” is not so much a 
tribute to Liszt’s genius as an example of the extent to which 
gifted singers and unilisccrning oritics can mislead the public. 
Merc scene painting, however vivid, however atmospheric—and 
these qualities may be conceded to LLszt and to others who have 
followd his example—takes its place upon the lower pkmes 
of art. 

The admiration expressed by Liszl and Wagner for the songs of 
Robert Franz, and the pordiid welcome extended by Schumann 
to those wliich first made their appearance, have led to on 
undue estimate of their importance in many quarters. They 
are characterized by extreme delicacy both of feeling and uf 
workmanship, but the ingenuity of his counterpoint, which lie 
owed to his intimate knowledge of Bach and Himdel, rannot 
conceal the frequent poverty of inspiration in his melodic plirases 
nor the absence of genuine constructive power. To buikl a 
song upon one or two phrases repeated at different levels and 
coloured by changing harmonics to suit the requirements of the 
poetic text (as in “ Fiir Mtisik ” and “ Du bist elend ”) is a 
dangerous substitute for the power to formulato large and ex¬ 
pressive melodics. But it is the method v/hieh Franz in-stinc- 
tively preferred and elaborated with .skill. His songs arc 
mostly very short and in the stropliic form, some alteration 
being nearly always reserved to give point to tho hist verse. 
His tricks of style and procedure so quickly become familiar 
as to exhaust tlie pat knee even of the most sympathetic student. 
But tlic sii.cerity of his aims, the idealistic and snpersensitive 
purity of Iiis mind (whicli banished as far as possible even the 
dramatic clement from his lyrics), its reeeptiveness to the 
beauties of nature and all tlisd; is diaste, tender and refined in 
human character render his songs an important contribution 
to our knowledge of tlie intimate side of German feeling, and 
compensate in some degree for tlie lack of tlie larger qunlitio.s 
of style and imagination. All his best qualities are represented 
in the beautiful setting of Lenau’s “ Stille Sicherheit.” Those 
who care to study his limitations may compare his settings of 
Heine’s lyrics with the mas-terpieoes of Schumann in the same 
field, or the dullness of his “ Verborgenheit ” (Mdrike) with the 
romantic fervour imparted to that poem by the later genius 
of Hugo Wolf. 

A higher vako than is usually conceded attaches to tho songs 
of Peter Cornelius, a friend of Liszt and Wagner, but a follower 
of neither. Before fae eame under their influence he had under¬ 
gone a severe course of contrapuntal training, so that his wnrk, 
though essentially modem in spirit, has that stability of structure 
which makes for permanence. He was, moreover, aa acaim- 
plisbed linguist, a brilliant essayist, and a poet. That perfect 
fusion between poetry' and music, which since Schubert has 
increasingly been the ideal of German sung, b realized in an 
exceptional manner when, with Cornelius as wkh Wagner, 
librettist and musician are one person. More exquisite declama¬ 
tion is hardly to be found in the whole range of song tliau 
in the subtly imaginative “Auftwg,” whilst for nobility of 
feeling, apart from technical exceK«»cies,of the highest order, the 
“ Weihnachtslieder,” thft“ Brautlieder ” and much of the sacred 
cycle Voter UaMs,” are haordly ntrpaSsed even SchuccBuin 
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ftt his best, and point to Cornelius as one of the most beautiful 
and original spirits of the 19th century. 

In the song-work of the 19th century, though Schubert 
renvains the rock upon \riuch it has been built, Schumann 
represents the most directly inspiring influence, even when, as in 
the case of Adolph Jensen (whose spontaneously melodious and 
graceful, if not very deep, songs deserve mention), there are 
importations from such widely divergent sources as those of 
Mendelssohn and Wagner. 

The application of the principles of Wagnerian mu.sic-drama 
to lyrical work, allied, as was natural, with the exaggerations 
and unconvcntionalities of Liszt and Berlioz, was .sooner or 
later bound to come, bound also for a time to ksue in confusion; 
to rescue song from which was the work of two men of genius, 
who, though approaching the task from standpoints removed 
by the whole distance of pole to pole, may be considered as 
placing the crown of final achievement upon the aspirations of 
i9th-(«ntury song—Hugo Wolf and Johannes Brahms. 

Wolf exhibits an entirely unconventional and original style, 
lie is as untroubled by tradition as Schubert, whom he resembles 
not often, as in “ Fussreise ” and “ Der Giirtner,” in pure 
melodiousness, but in the intensity of his pwwcr to penetrate 
to the very heart of poetry. To him may also he most fitly 
applied the epithet clairvoyant. He is the first who publlslied 
songs for voice and pianoforte, not songs with pianoforte 
accompaniment, thus finally asserting the identity of singer and 
accompanist in true lyrical interpretation. 

The unerring sagacity of Brahms discerned that the pos¬ 
sibilities of song on the lines set by Schubert were far from being 
exhausted : his practical mind preferred to develop those pos¬ 
sibilities rather than to seek after strange and novel methods, 
(ionforming thus in song to his practice in other branches of 
composition. A broad melodic outline is for him an essential 
feature: equally essential is a fine contrapuntal bass. In 
form the majority of bis songs follow the orthodox ABA pattern, 
the central portion being so organized as to offer, with the least 
possible introduction of new unrelated material, a heightened 
contrast with the opening portion by meiuis of new Ireatmunt 
and new tonalities and at the same time to ju.stify itself by 
producing the mood in which the return to the opening portion 
is fell as a logical necessity. • Chromatic effects in Brahms’s 
scheme of melody are rarely introduced till the middle section, 
the opening being almost invariably diatonic. It must however 
be admitted that Brahms’s formal perfection involves occasion¬ 
ally an awkward handling of words, and that in a few instances 
(see Magelont-lieder, Nos. 3 and 6), they are frankly sacri¬ 
ficed to that formal development of his material whii'.h has 
been criticized in the cases of Mw.art and Beethoven. No part 
of his songs deserves closer study than the few bars of instru¬ 
mental prelude and conclusion, in which is enshrined the very 
essence of his conception of a poem. It may almo.st be said that, 
since Schumann set the example, the first and the last word 
has passed from the voice to the instrument. Accompanist, 
like singer, must understand poetry as well as music; but with 
no composer is his responsibility greater than with Brahms. 
Complete mastery in close organization of form was allied in 
Brahms not only with the warmth and tenderness of romance, 
but with the inmgination and insight of a profound thinker. 
Concentration of style and of thought have nowhere in the 
whole history of song been combined on a plane so high as that 
which is reached, with all perfection of melodic and harmonic 
beauty, in “ Schwerrauth,” “ Der Tod das ist diekiihle Nacht,” 
“Mit vierzig Jahren,” “ Am Kirchhof,” “ 0 wusst’ ich doch den 
Weg BuriSck ” and the “ Vier ernate G^nge," which closed the 
iist of his 197 songs. 'The alliance to tong of so dangerous a 
companion as philosophy, or at any rate of thoughts which are 
pliilosophical rather than lyrical, proved no obstacle to Brabnu’s 
equal success in the reMm of romance. This side of his genius 
may be illustrated by numerous songs from the Magelone cycle 
(notably “ Wie fr(jh und frisch ’’ and “ Ruhe, sfiss, Liebchen ”) 
by others, of which “ Liebestreu,” “ Die Mainadit,” 
(‘Feld^arakeit," *‘Wie rafff ich mioh eaf in der Nacht,” 
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“ Mitmelied ” and " Wir wandfilten ” are a few examples picked; 
at random. 

It has already been indicated that Brahms was a deep Student 
of Schubert. If he had not Schubert’s absolute spontaneity 
of melody, he restored it to its Sebubertian place of supreme 
importance. In spite of all the tendencies of his age he never 
shirked that supreme test of a composer, the power to originate 
and organize melody; but it is melody (dten of a type so severe 
in its outline and proportions us to repel those bearers who are 
unable to attain to his level of thought rad fooling. All mere 
prettiness and elegance are as alien to his nature as even the 
shghtest approach to sentimental weakness on the one hand, 
or to realistic .scene-painting on the other, so that for the worW 
at large his popularity is jeopmdized by an attitude which is 
felt to be uncompromisingly lofty and severe. It has hardly 
yet had time to reconcile itself to the union of modem lyrical 
poetry with a style whose elalioratc contrapuntal texture (differs 
as much from the deliuate polyphony of Schumann as that in 
its turn differed from the broad harmonic system of Schubert. 
But that Bralims was never difficult without reason, or elaborate 
when he might have be(ai simple, appears plainly from the 
preference ho felt for hi.s slighter songs in the V^ksiumlick 
style and form, rather than for those which were durchcom- 
ponirU He was strongly influenced by the Volksliedtr of his 
country, the words of whidt he loved to repeat to hinaself, as 
tliey suggested ideas even for his instrumental compositions. 
His arrangements of Volkslitder mark an epoch in that field 
of work.* 

In the history of song Brahms's name is likely to stand for the 
closing of a chapter. It is difficult to conceive of more com¬ 
plete work on lines that are essentially classical. The soundest 
traditions find in him their justification and their consummation. 
He lias enshrined the best thought and the noblest feeling of 
his age in forms where elaboration and complexity of detail serve 
essential purposas of interpretation, and are never used as a 
brilliant artifice to conceal foundations wlticb are insecure. 

It is not proposed to discuss the work and fendencios lof 
contemporary German composers—'of whom Felix Weingartner 
(b. 1863), Max Reger (b. 1873) and Rirhard Strauss have at¬ 
tracted the largest share of attention. The above summary, 
thougli necc.ssarily incomplete and confined only to the most 
conspicuous names, may yet provide some points of view from 
which the songs of other countries than Germany may be re¬ 
garded, especially those in which German conceptions and German 
methods of technique have been dominant factors. Actual 
settings of German lyrics figure largely in the works of many 
non-Gorman composers, and these it is hard to judge except 
by German standards. But, strongly as German influence has 
been felt in Russia, for instance, m Norway and in Finland, 
yet the last lialf century has seen the rise of more distinctly 
national .schools of song in all these countries, and to this result 
the cult of the folk-song has very largely ctnlributesd. Glinka, 
Rimsky-Korsakov, Borodin, Balakirev, Cesar Cui (b. 1835), 
iuid Moussorgsky in Russia, Nordraak (1842-186^) and Grieg 
in Norway, Sibelius (b. 1865) in Finland, are conspicuous names 
in this connexion. 

The Latin countries h ive, as is natural, been but little subject 
to German influences; of those France alone seoma to be working 
her way towards a solution of artistic problems MoHrm 
which has interest for those who live beyond h^ Brtaeh 
borders and which bears emphatically her own haH- ■*•**•• 
mark. The melodious style of Gounod, which has so powerfully 
affected composers like Massenet, Godard and Widor, has 

‘ Their value may be tested by (xmmaring them with tho small 
volume containinR arrapgemeBts by R. prana, which are syaswetbeti- 
eally done but wiUiout ii^ration, with those ol Tapp(nt, wluah are 
models of what such things ought not to be, and with the, dull, 
uninviting work of A. Saran, Many of Reimann's arrangmehts, 
however, deserve cordial recognitmn as both sympafhetio and 
scholarly. One fact emerges clearly from the study of lolk-sqag 
arrang(anents, in Germany and elsewhere, that success depends upon 
nalitics which are as rare as, anti are seldom di8S0(daled from, the 
nwer of original composition. Only a great opmposarcan be a great 
arranger. , * ' ' 
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be^n to yield during the last quarter of a century to tenrimnVs 
whicli correspond closely with those o' the impressionist move¬ 
ments in irench literature and painting. The deeper side of 
the movement, in which a strong clement of mysticism plays 
an important part, is represented in the best songs of C&ar 
Franck, Faur6 and Bruneau, a notable group of composers, 
whose occasional extravagances are atoned for by original 
impressions of nature in her more unusual moods, and by much 
that arrests attention both in thought and style. The songs of 
Duparc (b. 1848) and Vincent d'lndy likewise repay study. 
Nothing can be clearer lliau that traditional methods were 
inadequate, if modern French poetry was to find interpretation 
in the sister sphere of music; but how far the work of composers 
such as those named is likely to be regarded as final, it is pre¬ 
mature to ask. The world had hardly had time to feel at home 
with them before it was called upon to face what it is difficult 
not to regard as representing the extreme limits of impressionistic 
style in JJebuss)-. We are still too much accustomed to melody 
I'.iid rhythm, to harmonies that have some intelligible principle 
in their successions, to judge .securely of music which is neither 
melodious nor rhythmical nor in the accepted sense harmonious. 
We are still too much accustomed to music regulated by analys- 
able laws to feel at case with music that seems, at any rate at 
present, to acknowledge none. Whether the work of Debussy 
IS the beginning of a new epoch the future alone can decide, but 
it is permissible to feel apprehensive of an art which is based 
upon impressions rather than upon convictions; and the value 
of impressions is apt to be measured more by the degree in which 
they are fugitive, elusive, evanescent, or merely peculiar to the 
composer’s temperameni, than by the relation which they Ix ar 
to permanent elements in nature or humanity. Hence in the 
modern school of song-writers, which finds its culmination in 
Debussy, the quality of unsclfconsciousness is the one which 
seems most difficult for them to attain. In French art we are 
too often reminded how close the sublime is to the ridiculous, 

■ the dramatic to tlie theatrical, pathos to bathos, truth to paradox. 
Even in the quieter pictures we are conscious of a forced atmo¬ 
sphere, an unnatural calm,not the abiding peace of a landscape by 
Corot or Millet. Lastly, the opinion of Bruneau {La Musique 
franfaise, p. 233) that prose will in time supplant poetry in 
drama and song is, at least to those to whom form is still an 
essential element of beauty, a disquieting omen for the future. 
The best qualities of the Frenrh nation, its umitlectcd gaiety, its 
sincerity, grace, humour, pathos, tenderness, are far more 
touchingly and truthfully revealed in the simple melodics of 
the country-side—or in the less pntcnlious songs (of which 
Bruneau and Massenet have given examples, as well as many 
others) formed upon their model. 

Limitations of space do not form the only reason for dealing 
in a cursory manner with English songs of the 19th century. 
Mmhn A more valid one is to be found in the absence, 

Bngtiih until its two closing decades, of great names to 
Soar. which can be attached the history of any orderly 
development, of any well-conccived and definite ideals. 
The authors of the very limited number of good songs are too 
often the authors of others in larger quantities which arc bad, 
and that not in every case owing to failure of inspiration but 
to a lowering of ideals in order to gratify the tastes of an unin¬ 
telligent public on the one hand, and the demands of exacting 
publishers on tlie other. That a healthier art might have arisen 
is indicated by the presence of such songs as Hatton’s “’To 
Anthea,” Loder’s unexpectedly fine setting of “ The Brooklet ” 
(the words of which Schubert had already immortalized in its 
original German version as “ Wohin ”), Sullivan’s fresh and 
originalsettings of scvcralShakespearian lyrics,and of Tennyson’s 
uninspired cycle of verses entitled “ The Songs of the Wrens,” 
and Clay’s “I’ll sing thee songs if Araby.” Tlie name of 
Stemdale Bennett stands out as that of a composer who remained 
steadfastly true‘<to his ideals. HLs output was indeed a small 
one, and,covered a somewhat limited range of style and feeling; 
but the thought, like ti^«»|)rkmanship, is always of delicate 
and beautiful qualitjr#’' "ThSugh Mendelssohn’s influence is 


apparent he has a touch wffiich is all his own. “ To Chloe in 
sickness,” “ Forget-me-not," “ Gentle Zephyr ” and “ Sing, 
Maiden, sing,” have certainly not yet lost Iheir charm. Stem- 
dale Bennett marks the beginning of higher ideals in ff. ngUsh 
song—but it is only within the lust twenty-five years tlrnt we 
have begun to see their realization, owing to the training oi 
many English musicians in German schools 1 nd to the increasing 
familiarity of the musical public witli the best German Lieder. 
The lead has been taken by Parry and Stanford—composers 
who have published large numbers of songs in great variety of 
styles, and with uniform seriousness of aim and treatment. 
Parry’s delightfully fresh early work is represented at its best 
in “A Spring Song,” “ A Contrast,” and “ Why does azure deck 
the skies ? ” The transition to a later manner is marked by the 
four anacreontic odes; and several small volumes of lyrics 
have since made their appearance. If some of these miss tlie 
true lyrical note, of whic h absolute spontaneity is an essential 
condition, yet a lofty level of thought and workmanship is 
always manifest, rising to highest inspiration perhaps in “ 'Wlien 
we two parted,” “ Through the ivory gate,” and “ I’m weaving 
Sweet Violets.” Stanfoni has essayed songs in many styles, 
suited to poems diawn from many periods, but he is most 
himself and most successful in Keats’s wei.d and dramatic ballad 
“ La Belle dame suns tnerci,” in Browning’s cavalier songs, in 
the cycle of sea songs (H. Newbolt), and i.bovc all in the Irish 
idyll (Moira O’Neill)—where in six pieces of rarest beauty the 
composer has revealed different phases of Irish feeling, pathos 
and huniour with a poetical and imaginative power unequalled 
in British art. It is hard to imagine a more perfect alliance 
between poetry and music, from tlie general conception of cadi 
song down to tlie minutest detail of declamation, than is found 
h( rc. As an armnger of Irish melodies—of which four volumes 
have liecn publislied—Stanford has also shown himself a com¬ 
plete master. Coweii, Mackenzie and Elgar have contributed 
few songs worthy of reputations gained in larger forms of com¬ 
position. Of the work done and being done by younger com¬ 
posers much might be said. There is activity in many dirci tions; 
a cycle of songs by Arthur Somervell from Tennyson’s Maud 
is an artistic work of very real value, beautiful and original as 
music, and forming a highly interesting commentary upon 
the poem. R. Vaughan Williams, in the more difficult task 
of setting six sonnets from Rossetti’s House of Life and in 
three cf Stevenson’s Songs of Travel, has displayed imaginative 
qualities of ;i remarkable order. Not less original is the highly 
finished and poetical work of H. Walford Davies. Somewhat 
slighter in style and thought, but instinct with true lyrical 
tenderness and charm, are the songs of Roger Quiltcr, drawn 
mainly from the Elizabethan period, and the poen.s of Herrick. 
Various songs by Maude V. White, W. H. Hadow, Hamilton 
Harty, Harold Darke, Ernest Walker, Donald Tovey, William 
Wallace and others ^ive evidence, with the work already men¬ 
tioned, of a revolution in the treatment and conception of 
song in England, which is full of promise for the future. Its 
fulfilment however is likely to depend upon a change in the 
prevailing conditions, under which professional vocalists have 
a financial interest in popularizing inferior productions. Good 
songs, apart from the initial difficulty of finding a publisher, 
are thus penalized from tlie start, whilst the larger and less 
instructed portion of the public, which forms its taste upon what 
the singers of the day provide, remains ignorant of precisely 
those works which are most necessary for its enlighUnnient. 

Biblioc.rapbv.—I n Grove’s Dictionary of Music and Musicians 
(new ed ) Mrs E. Woodhouse’s article on " Song " (vol. Iv.) gives a 
practically exhaustive bibliography of the whole subject of song 
and folk-song, country by countiy; her account is quite unique, a^ 
indispensable to the student. The following list is mainly ol books 
which the present writer has found most valuable: Sir Hubert 
Parry, Art of Music (London, 1897); Ouford History of Music 
(1901-1903), esp. vol, iii., " The Seventeenth Century " by Sir Hubert 
Pan-y; vol. iv., " The Age of Bach and Handel ’’ by J. A. FuUer- 
Maitland; vol. v., " The ’Viennese Period ” by W. H. Hadow; vol.vi., 

" The Romantic Period " by E. I'fannmither; C/imbarieu, La 
Musique, ses lots el son ivolution (Paris, 1907) ; Ambros, Gtschid^ 
der Musik (1862-1882); Coussemakei,yif»>fotVs de I'harmoni* au moym 
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(1852); Kieaewetter, SMcksale u. Besehaffenhrii des wfltiichtn 
(fesanges (1841); Reissmann, Das deutschs Lied rewritten as 

Gcschichte des deutschen Liedes, 1874); Schneider, Das musikahsche 
Lied (1863); E. Walker, History of Music in England (1907); W. Nagel, 
Geschichte der Musik in England (189^1897); C. j. Sharp, English 
Folk-songs, some Conclusions (r907); J. Tiersot, Hisioire de la chanson 
populaire en France (1889); I^voix, La Mustguc franfaise (1897). 

Collection"! of songs with valuable introduction and notes (those 
marked with an asterisk have pianoiorte accompaniments) : V. M. 
Boohmc, Altdeutsches Liederhuch (Breitkopf & Hhrtel, 1877); 
Gaston Paris and Govaert, Chansons du XV' siecle (Paris, 1873): 
J. Tiersot, Chansons pupulatres des Alpcs franfaiscs (Grenoble, igoj); 
l)c la Villemarqut, Uarzoz-Breis, Chansons pop. de la liretagne 
(Paris, 1867); •Bourganlt-Ducoudray, melodies pop, dela Basse- 
Bretagne (Paris, 1885); •Champfleury and Wockalin,.Chansons pop. 
des provinces de France (Paris, i860); ‘Weckerlin, Echos du temps 
passi (3 vols., Paris, 1855), and *Chansons pop. du puvs de Frame 
(2 vols., Paris, 1903); *\. D'lndy, Chansons pop. du Vivarais, op. 
52 (Pari^; Hj^mar Thiiron, Folkesangcn paa raererne (Copenhagen, 
1908); F. van Duysc, Het oude nederlandsche Lied (the Hague, 
1903-1905); ‘E. Closson, Chansons pop. des provinces beiges (Brussels, 
1905); *Buurganlt-Ducoudray, yo melodies pop. de Grece ct d'orieiit 
(Paris, 1897); Eugenic Lincii, Peasant tlongs of Great Ru.ssia (St 
Petersburg and London, 1905); ‘W. Cliajiiiell, Popular Music of the 
Olden Time (London, 1855-1859); ‘E. Wooldridge, revised edition of 
the above, with title Old English Popular Music (London, 1S93); 
Folk song Society’s Journals; ’-'C. j. Sliani, i'olh-songs from Somerset 
(5 vols., Bamicott & Pearce, Taunton) •]. A. Fullcr-Maitliuid .and 
I.. E. Broadwood, County Songs (Novello): *Sharj> and Baring-Goiild, 
Songs of the West (Methuen); *1.. K. Broadwood, English Traditional 
.hongs and Carols (Booscy). (W. A. J. F.) 

Thk Song of Birds 

The characteristic modulated voice of bird."! is the outstanding 
example of natural “ song ” in the animal world. The essential 
requirements of a vocal organ, the pres.siire of vibratory mem¬ 
branes or chord, are found in the bird';- syrinx (sec Bird), 
but how these membranes act in particular, and how their 
tension is modified by the often numerous syringcal muscles, 
we do not know. The voice of birds is produced entirely by the 
sjTinx; the larynx no doubt modifies it, but the tongue seems 
to play no part in it. The “ loosening of the tongue ” by cutting 
its frenum, in order to assist a bird in talking, txc., is an abso¬ 
lutely silly ojieration. The possession of the most elaborate 
syrinx is not enough to enable a bird to sing. In this respect 
they are like ourselves: special mental iacultics are required 
to control the apparatus. Anatomically the raven has the 
same elaborate syrinx as the thrush or the nigldiugalc, and yet 
the raven cannot “ sing ” although it can modulate its voice 
and can even learn to talk. As a rule the faculty of singing 
IS restricted to the males, although Ihe females jxissess the same 
organs; moreover, birds vaiy' individually. .Some learn to sing 
marvellously well, wliilc others remain tyros in spite of the best 
education. But given all the necessary mental faculties, 
birds sing only when they are in such a healthy condition that 
there is a surplus of energy. This, of course, is greatest during 
the time of propagation, when much of the surplus of the general 
metabolism comes out—to use homely words—in unwonted 
functions, such as dancing, posing, spreading of feathers and 
giving voice. Bvery one of these muscular exertions is a spasm, 
releasing some energy, and—*gain in homely parlance- 
relieving the mind. In many cases these antics and other 
manifestations become rhythmical, and music consists of 
rhythmical sounds. Of course birds, like otlier creatures, arc 
to a certain extent reflex machines, and they often sing because 
they cannot help it, just as male frogs continue to croak long 
after the pairing season, and not necessarily because they or 
their mates appreciate those sounds. But birds stand mentally 
on such a high level that we can scarcely doubt that in many 
cases they enjoy, and tlierofore sing their song. Many a tame 
bird, a canaiy, sUrling, magpie, will repay its keeper with its 
song, out of season, for any kindness shown to it, or for his 
mere presence. 

If we regard any sound made by a bird under tlie all-powerful 
influence of love or lust as its “ song,” then probably every bird 
is possessed of this faculty, but in the ordmary acceptance of 
the term very few, besides the oscines, can sing, and even this 
grmqi contains many which, like the ravens and the crows, 
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are decidedly not songsters. On the other hand, it seems unfair 
not to call the charming series of notes of the dove its song. 

D. Barrington in a very remarkable paper (“ Experiments 
and Observations on the Singing of Bird.s,” Phil. Trans., 1773, 
pp. 249-291) defines* a bird’s song “ to be a succession of three 
or more different notes, which are continued without interruption 
during the same interval with a musical bar of four crotchets 
in an adagio movement, or whil.st a pendulum swings four 
seconds.” The late A. Newton {Eney. Brit., 9th cd., iii. 771; 
•see also Diet. Birds, s.v. “ Song,” pp. 892-894), taking a much 
wider view of ” song,” proceeds as follows :— 

Jt seems impossible to draw any but an arbitrary line between 
the deep booming of the emeu, the harsh cry of the guillemot 
(which, when proceeding from a liundred or a tiiousand throats, 
strikes the distant car in u confused murmur like the roar of a 
tumultuous crowd), the plaintive wail of the plover, the melo¬ 
dious whistle of the wigeon, ‘the cock’s shrill clarion,’ the 
scream of the eagle, the hoot of the owl, the solemn chime of 
the hell-bird, the whip-cracking of the manakin, tlie rbaffinch’s 
j'jyous burst, or the hoarse croak of the raven, on the one band, 
and the bleating of the snipe or the drumming of the ruffled 
grouse, on the other. Innumerable are the forms which such 
utterances take. In many birds the sounds are due to a com¬ 
bination of vocal and instrumental powers, or, as in the ca.scs 
last mentioned, to the latter only. But, however produced— 
and of the machinery whereby they arc accomplisl^ there is 
not room here to speak—all have the same cau.se and the fame 
effect. The former has been already indicated, and the latter 
is its consumm;Uion. Almoct coinstanlancously with the hatch¬ 
ing of the niglitingalc’s brood the song of the sire is hushed, 
and the notes to which we have for weeks hearkened with rapt 
admiration are clianged to a guttural croak, expressive of 
alarm and anxiety, in.spiring a sentiment of the most opposite 
character. No greater contrast can be imagined, and no 
instance can he cited which more completely points out the 
purpose which ‘ song ’ fulfils in the economy of the bird, for 
if the nightingale’s nest at this early time be destroyed or its 
contents removed, the cock speedily recovers his voice, and his 
favourite haunts again resound to his bewitching strains. For 
them his mate is content again to undergo the wearisome round 
of ne.sl-building and incubation. But should some days elapse 
liefore di.saster befalls their callow care, his constitution under¬ 
goes a change and no second attempt to rear a family is made. 
It would seem as though a mild temperature, and the abundance 
of food by which it is generally accompanied, prompt the phy¬ 
siological alteration which inspires tlie males of most birds 
to indulge in the ‘ song’ peculiar to them. Thus after the annual 
moult is accomplished, and this is believed to be the most critical 
epoch in tlie life of any bird, cock thrushes, skylarks, and others 
licgin to sing, not indeed with the jubilant voice of spring but 
in an uncertain cadence which is quickly silenced by the super¬ 
vention of cold weather. Yet some birds we have which, 
except during the season of moult, hard frost, and time of snow, 
sing almo.st all the year round. Of these the redbreast and the 
wren are familiar examples, and the chiffcliaff repeats its two- 
noted cry^ almost to weariness, during the whole period of its 
residence m this country. 

‘‘ Akin to the ‘ song of birds,’ and undoubtedly proceeding 
from the same cause, are the peculiar gestures which the males 
of many perform under the influence of tlie approaching season 
of pairing, but these again are far too numerous here to describe 
with particularity. It must .suffice to mention a few cases. 
The ruff on his hillock in a marsh holds a war-dance. The 
snipe and some of his allies mount aloft and wildly execute 
unlooked-for evolutions almost in the clouds. The woodcock 
and many of the goatsuckers beat evening after evening the 
same aerial path with its sudden and stiarp turnings. The 
ring-dove rises above the neighbouring trees and then with 
motionless wings slides down to the leafy retreat they afford. 
The capercally and blackcock, perched on a commanding 
eminence, throw themselves into postures that defy’ the skiu 
of the caricaturist—other species of the grouse-tribe assume 
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the strangest attitdtlcB and run in circles till the tiirf is worn 
bare. Hie pwicoek in prkle spreads his train so as to show how 
nearly akin are the majestic and the ludicrous. The bower- 
bird, not Content wiih its own splendour, builds an arcade, 
decked tvri h bright feathers and shining 'shells, through and 
around which lie pares with his gay companions. The larks 
and pipits never deliver their song so well as when seeking the 
upper air. Rooks rise one after the other to a great height 
and, turning on their bsick, wantonly precipitate themselves 
many yards towards the ground, while tlio solemn raven does 
not scorn a similar feat, and, with the tendcrest of croaks, glides 
supinely alongside or in front of his mate.” 

The following may bo cited as the ptincip.J treatises on the 
subject, liesidos Barrington's pai)cr quoted atiovc: J. Blackwall, 
Mem. l-itt. Phil. Soc., Manchester (182.^), pp. aSy-'jc,}; also m 
I'roricp’s Notizen (1825), col. 292-298; P. Slivart, hihmnr siir la 
voix ies oiseaux, Frorlep's Notizen (1820), col. i-io; C. L. Brehm, 
Naumannia fiBS.S), Pp. .S 4 .So, oti-ioi, 181-105; and Joum. f. 
Ornith. (tSJs, pp. 348 351; 18511, pp. 230-233); C. Glogcr,' 7 n«r». /. 
Ornilh. (1859), pp. 4 . 39 - 459 : J- Harting, Birds of Muldicscx 
(I-oiidon, iSliO), where the notes of many of tint eommon linelish 
birds are musically expressed; J. A. Allen, Hull. Comfi. Zovl. 
lidrvdH (1877). ii. itifi-430; L. f^ftohtcri, 7 / < onto dealt ttccelli (Milan, 
1878), and Milano son. ital. atti. in (1877), pj). 123-247; C. L. Ih'tt, 
A Dtchonary of Bird Notes (Bripg, 1898); C. A. 'Witcliell, liird-Hona 
mid Its Scientific Teaching (Oloncestcr, 1892); F. ,S. M.atiiew.s, Ticld 
Booh of Wild Birds and their 7 l/».si'r (New York, 1904). See .also 
'V^^ Warde Fowler, A Year with the Birds (t8Ki>). (II, F. G.) 

SONGHOI, Soi>iRHA3', SuxnAi, fre., a gre.-it negroid rare in¬ 
habiting a large tract of ctnmtry on both banks of the middle 
Niger. They formed a di.stinct nttifc from Ihe 8th to the t6tli 
century, being at one period masters of Timbuktu (q.v.) and the 
most powerful nation in the western .Sudan. The origin of this 
people, who arc stild still to number some two millions, thtnigh 
their national independence is lost, has been a source of much 
dispute. Hemrich Barth, who has given the fullest account of 
them, reckoned them a,s aborigines of the Niger valley; hut he also 
tried to connect them with the Egj’ptians. The people them- 
.selves declare their original home to h.ave been to the eastward, 
but it .seems unlikely that they ()r their culture .are to he connected 
at all tvith the Nile valley. According to the Tarik e Sudan, a 
J7th-century history of the Sudan written by Abdcrrahman 
Sadi of Tinthuktu, the first king of the Songhoi was called 
Bialliaman (.Arabic Din min al Jrmen, “ he i.scome from Yemen”), 
and the account given in this Arabic manuscript leaves little 
doubt that he was an Arab adventurer who, as has been fre¬ 
quently the ca.se, liecame chief of a negro people and led them 
westward. The Songhoi emigr.alion must h.ave begun towards 
the middle of the 7th century, for Jennf', their chief city, was 
founded one hundred and fifty years after the ITcjira (about 
A.o. 765), and it represent:! the extreme western point in llieir 
progrc.Ss. From a hundred to a hundred and twenty years 
would be about the lime which must be allowed for the years 
of w'andering and tho.se of settlement, and occupation in the 
Songhoi countries. In the north tliey have mixed with the 
Ruma “ Moors,” and in the south with the Fula. The Songhoi, 
then) are probably Sudane.se negroes much mixed w’ith Berber 
arid even Arab blood, who settled among and crossed with the 
natives of the Niger valley, over whom they long rnleeU 

In their physique they bear out this theorsr Although 
often ns blade as the typical West Afriian, tholr faces are fre- 
qliehtly more refined than those of pure negroes. The nose of 
the Songhoi is straight ahd long, pointctl rather than flat; the 
lips art coiriparatively thin, and in profile and jaW projection 
they are hasily distinguishable front the well-known nigritic 
tj’pe. TTicy arc tall, well-made and slim. In character, too, 
they arc d Contrast to the merry light-heartcdness of the true 
ne^. Batth says that of all races he met in ncgroland they 
were the most morose, unfriendly and churlish. 'I'hc Songhoi 
language, which, Owing to its widespread use, is, with Hailsa, 
called K'alam at Sudan (“ language of the Sudan ”) by the 
Arabs, is oftcii known as Kissur. Accordihg to Friedrich Miiller 
it resembles in structure none of the neighbouring tongues, 
though its imcabulary shows Arab influence. Keane states that 
thd Kfaghagfe “ha-s fWt thri remotest COMiexioit With any form 


of speech known to llave been at any lime current in the Nile 
ATillcy.” 

See Heinrich Barth, Travels and Discoveries in Northern and 
Central Africa (1857-18.58); A. H. Keane, Man Bast and Present 
(Catnhrirtire. 1899); Bnx Forster in Globus, Ixxi. lo i; Felix Dubois, 
Timhuoion the Mysterious (1897); Lady Fugard, A 'Iropital Depen¬ 
dency (1905). 

SONNEBERG, a town of Germany, in the duchy of Saxe- 
Meiningen, situated in a narrow valley of the Thiiringian Forest, 
13 m. by rail N.E. of Coburg. Pop. (1905), 15,003. Itisfamous 
for its manufacture of toys; its other industries are the making 
of glitss and porcelain article*, electrical works and breweries. 
The town posscs.ses a fine Gothic church, and a hydropathic 
establishment. 

SONNENTHAL, ADOLF VON (1834-1909), Austrian actor, 
was born of Jewish parentage in Budapest on the aisl of Decem¬ 
ber 1834. Though lirought up in penury and apprenticed to a 
working tailor, he yet ailtivaicd the histrionic art, and was 
fortunate in receiving the support of a co-religionist, the actor 
Bogiimil Dawison, who trained him for the stage. He made 
his first appearance at Temesvar in 1851, and after engagements 
at llcrmannstadt and Graz came in the winter of 1855-1856 to 
Kiinig-sbcrg in Prussia, where his first performance was so 
successful that he was engaged by Heinrich Laubc for the 
liiirglheatcr in Vienna, making his first appearanee as Mortimer 
in Schiller’s Maria Stuart. Under Laube’s careful tuition he 
clevelojied within three years into an actor of the first order, 
execlling hiih in tragedy and comedy; and in T882, after 25 
years of brilliant service at the Court Theatre, he was given a 
patent of nobility. In 1884 he became manager-in-chief of 
the theatre; and in 18R7-18R8 acted as artistic adviser. He 
visited the United .Slates in 1885, and again in 1899 and 1902, 
achieving great sueeess. His chief parts were Nathan in Lettsing’s 
Nathan der Weise, Wallenstein, and l)er Meisler von Palmyra. 

SONNET (Ital. Simetlo, dim. of Suono, Fr. .Smmet). The sonnet 
in the literature of modern Europe is a brief poetic form of 
fourteen rhymed verse.s, ranged according to prescription. 
Although in a langii.age like the English it does no doubt require 
considerable ingenuity to construct a satisfactory sonnet of 
oetave and sestet running upon four rhymes, this ingenuity is 
only a means to an end, the end being properly that a single 
wave of emotion, when emotion is cither too deeply charged 
with thought, or too much adulterated with fancy, to pass spon¬ 
taneously into the movements of pure lyric, shall be embodied 
in a single metrical flow and return. Whether any given 
sonnet lie composed like that of Pier delle Vigne (of two quatrains 
with rhymes running a, b, a, b, a, b, a, b, and of two tercets with 
rhymes running c, d, e, e, d, e), or whether the verses be arranged 
(on the authority of Shakespeare and Drayton) in three quatrains 
of alternate rhymes clinched by a couplet, or, as in the sonnet of 
Petrarch, in .an octave of two rhymes and a sestet of either 
two or tlirec rhymes—in each case the peculiar pleasure which 
the ear derives from the sonnet as a metrical form lies in the 
numlier and arrangement of the verses being prescribed, and 
distinctly recognizable as being prescribed. That the impulse 
to select' for the rendering of single phases of feeling or reflection 
a certain recognized form is born of a natural and universal 
instinct is perhaps evidenced by the fact that, even when a 
metrical arrangement dweloses no structural law demanding a 
prescriptive number and arrangement of verses, the poet will 
nevertheless, in certain moods, choose to restrict himself to a 
prescribed number and arrangement, As in the cases-of the 
Italian siornello, the Welsh tribm, and the beautHul rhymeluss 
short ode of Japanese poetry. And perhaps, if we probed the 
matter deeply, we should find that the rccogniaed prescription 
of frirm gives a sense of oneness that nothing else save tbe 
refrain can give to a poem which, being4it once too long fair a 
stanza In a series and too short to have the self-sustaining power 
of the more extended kinds of poetic art, sliffers by suggesting 
to the ear a sense rif tbe fragmentary and the inchoate^ It is 
not then merely htnnber of the verses, it is also their arrange- 
mtsrt as to rhymeD^^ artangimeiit leading tl» ear to eocpect 
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face of kgricultural industry was transformed for the ben^t of 
the majority, if hardly of the whole, ^ the action of the state. 
But the result has been a state-aided Individualism. The 
attempt to transform all industries protection has not been 
made by the English state in these days." It remains broadly 
true that, since the English state bmme more democratic 
(Reform Acts of 1832,1867,1884), its socialism has become more 
and more of Ae municipal charter. The end in view having 
more to do with economics than with politics, it mattered little 
theoretically whether the power exercised was that of the central 
authority acting directiy or the delegated power in the hands of 
the smaller public bodies. 

This has been the course of events in England with little 
conscious theory or principle on the piirt of the people or even of 
its leaders. It is certainly a partial fulfilment of the aspirations 
of those whose theory or principle is .socialism. The most 
importwt form of modem socialism, which may be called for 
convenience “ social democratic ” socialism, is founded on 
economic theory more or less clearly understood ; it is therefore 
often described as economic or .scientific socialism. Many men 
have become socialists less from logic than from sympathy with 
suffering. But modem socialism without disowning sentiment 
knows the need of facts and sound reasoning better than its 
predecessors, whom it calls Utopian. While among civilized 
peoplw the suffering has on the whole grown less, the influence of 
socialism has grown greater; and this is largely owing to the 
efforts made by the best socialists to reason faithfully and 
collect facts honestly. The remarkable extension of socialism 
in Germany may be traced in great part to the .special circum¬ 
stance which have made social democracy the <^ief effective 
organizer of working men in that county. But modem sodalism 
is not a purely German product. To scientific socialism England, 
France and Germany have all made contribution. 

Its theoretical basis came, in two curiously different ways, 
from practical Finland. The idea that the underpaid labour of 
the poor is the main source of the wealth of the rich is to be found 
not only in Godwin and Owen but in the minor English land- 
reformers and revolutionarj' writers of tiie 18th and early 19th 
centuries, such as T. Spence, W. Ogilvie, T. Hodgskin, S. Read, 
W. Thompson. The pKsitions of Ricardo that value is due to 
labour and that profits vary inversely as wages were taken by 
Marx (without Ricardo’s modification!;) as established doctrines 
of orthodox pohtical economy. It was declared to be a scientific 
tmth that under modem industrial conditions the “ exploita¬ 
tion ” of the labourer is inevitable. In the theory of rent the 
exploitation of the tenant by the landlord was already admitted 
by mMt economists. It was for the socialists to show that the 
salvation both of tenant and labourer lay in the hands of the 
central authority, acting as the socialists would have it act. 

France had bwn prepared for socialism by St Simon and 
Fourier. The revolutions of 1850 fmd 1848, though on the whole 
unsuccessful in directiy organizing labour, made socialistic ideas 
circulate widely in Europe. Meiii b^pan to CMiceive of a political 
revolution which should be also a social revolution, or of a social 
and industrial revolution which should be ^0 political. We 
may say broadly that the socialism of 1910 was eitlier inspired 
bjr the ideas of that time or is coloured ly them. Modwn 
scientific socialism was thus about fifty years (fid towards the 
en(| of the first decade of the aoth century. It would have Kttle 
claim to be scientific if it had undergone no change in that time; 
but the (fiiange was not greater than the change in orthodox 
econoBUO doiXrine, which mdeed it had followed. 

Its adherents may be classified (i) according to theory and 
(2) according to poficy, though, as raentific socialism is really 
both theory and poUcy, bdng a political claim founded on an 
economic argument, the distinction is sometimes a matter of 
enmhasis. 

There are theorists who find the exploitation of the tenant 
by the landlord to be the main evQ whether it involves the 
degradation of the iabotirer or not. As some theologians confine 
their critkusm to the Old Testament, so Henry George and 
ftofessor A. Loria, shunning the name of socia&(^ would 


directly attack the system of modem large capitals but the 
appropriation of land. The social-democrat attacks both. He 
either takes Marx as guide, or, allowing Marx to be vulnerable, 
he stands on received economic doctrines with the addition of a 
political theory. He may himself rest content with the national¬ 
izing of the means of production or he may tend towards 
communism. 

In policy there is a difference between those scientific socialists 
who admit of no compromiiie with the existing order and the 
other scientific socialists who are willing to work with the existing 
order. The straitest sect would keep quite aloof from ordinary 
politics. The first step towards compromise is to allow the 
formation of a socialistic party in the legislature, bearing a 
protest against all other existing parties. This is the rule on 
the continent of Europe. The next step is to allow members 
of the party to be also members of otlier existing political 
parties; this is common in England and her colonies. The 
political history of scientific socialism Ls to a large extent the 
history of its attempts to avoid, to effect and to utilize the 
compromise. 

There Ls, of course, a large body of .socialists outside any oigan- 
i^tion. Parl^ from the teachings of socialists and partly from 
literary liescriptions of the aims and reasons of socialism, there 
are multitudes who think socialistically without defining their 
own position with the exactness of the scientific socialist. It 
is often these amateurs"who fall readily into Utopias and who 
confound the boundaries between socialism and communism. 
This is done for example by such writers as H. G. Wells and 
Upton Sinclair. The temptation is evident. Tlie borderland 
between large production and small may be sometimes debate- 
able ; and, as soon as the socialistic nationalizing of large 
production is extended to small, the way is open to the Utopias 
of communism. Communism is an idea far more utopian than 
socialism. Like the idea of a kingdom of heaven or a millennium, 
it springs often from a spiritual enthusiasm that feels sure of 
its end and, at first at least, recks little of the means. 

The enthusiasm may spring from a real conversion of the 
sort described in the Republic of Plato (vii. 516). Even scientific 
socialism, depending theoretically on close adherence to economic 
principles, depends practically on this conversion. It is as with 
Christianity, which depends on its theology but also on its 
change of heart; till we have refuted both we have not refuted 
Christianity. So a change of heart, which is also a chan^^ «f 
view, is to socialLsm, as a religion, what economic and political 
theory is to it as a creed. All that is best in anarchism shares 
this spiritual feature with socialism. It is of a higher type than 
toe human sympathy which went with utopian socialism ; 
it includes tout sympathy and more. It requires a mental 
somersault of toe kind taken by Hegel’s metaphysician and 
(analogically) by Dante at the earth’s centre. The observer 
begins to see toe world of men all over ^ain, throwing from him 
all toe prejudice of his class and abstracting from all classes. 
This abstraction may be less hard for too.se who belong to a 
class that has little, than for those of a class that has much, as 
religious conversion is held to be easier for the poor. But it is 
not really ea.sy for any. The observer tries to conceive what 
is at bottom the difference between rich and poor. Casuists 
can show that the line is a vanishing one, and that there are 
large groups of cases where the distinction is unsubstantial. 
Such borderlands are stiD toe sporting ground of economists 
and philosophers and biologists. We could liardly contend, 
however, that no distinctions ate true which break dojm at toe 
border. It seems unsafe to say there is no war of classes, because 
at their nearest extremities toe classes pass into each otoer. 
At the utmost we might infer that the best way to bring toe war 
to an end was to crowd the neatest extremities. At present, 
taking toe contrast not at its least or greatest but at its mean, 
we find it no fancy. The feature toat make toe lower as 
distinguisheid from toe higher are of different quality and kind, 
not merely of amount. 'They are described perh^ mdst fully 
by Tolstoy .in Que fairei, but'they are brought to the 'ken of 
every one of toe rich who can overbear toe daily talk of the pooir, 
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enter into their daily cares end put himself in their place. If 
he makes the somersault and is “ converted,” all the little and 
g^t privileges of the rich seem now to have as many presump¬ 
tions against them as were before in their favour. TOy should 
he have so mudt comfort and they so little ? why should he be 
secure when they live from hand to mouth ? why should art and 
science and refinement be thrown in his own way and be hardly 
within their reach at all ? Such and similar ponderings are not 
far from a revolt against inequality, whether the revolt takes 
the shape of anarchism or of socialism. It carries us beyond 
the paternal socialism of Carlyle and Ruskin or even of the 
author of Sybil, relying as Disraeli did on the “ proud control ” 
of the old English state, which was occasionally and spasmodic¬ 
ally cons^ctive as well as controlling, but was always actuated 
by a feeling like that of a chief to his clansmen. The exponents 
of paternal socialism have no clear consciousness of the change 
in the state itself. They think they can stiU use the old tools. 
They see that the people have changed, but they do not see that 
if the past cannot be revived for a people neither can it be 
revived for a state. The idea of lordship (as distinguished from 
leadership) is becoming intolerable; and this restiveness may 
contain a safeguard against one of ^e worst risks of socialism, 
bure^cracjr. Before the governing bureaucracy had destroyed 
all originality and eccentricity, the sovereign people would have 
discovered for itself that “ tyranny is a poor provider.” 

Great Britain. —In England a certain academic interest in 
socialism was created by Mill’s discussions on the subject in Ws 
Political Economy (1848) and a more practical interest by the 
appearance of the Christian Socialists. “ Tlie red fool-ftiiy of 
the Seine ” caused prejudice even against such harmless en¬ 
thusiasts. The People’s Charter (in the ’thirties) had no socialisfic 
element in it. Socialism first showed signs of becoming a popular 
movement in England after the lecturing tour of Henry George 
(1881-1882) in advocacy of the nationalizing of the land. About 
that very time (1880) the Democratic (afterwards in 1883 the 
Social Dmocratrc) Federation was formed by advocates of the 
whole socialistic programme. A secession took place in 1884 
when William Morris, H. M. Hyndman and Belfort Bax founded 
the Socialist League. William Morris parted company with 
the league in 1890, and seems to have become more anarchist 
than socialist. Edward Bellamy’s Looking Backward (1887) 
made some impression among intellectual people in England; 
but Robert Bktchford’s Merrit England (1894) _ made much 
more way amongst the multitude, foUowed up as it was by his 
newspaper tlie Clarion. There were still few signs of a strong 
party. The first members of the Fabian Society (1888) were by 
definition opportunists, and though the Fabian Essays (1889) 
were socialistic they were the declarations of men willing to use 
the ordinary political machinery and accept reforms in the 
present that n^ht point to a socialistic solution in veiy far 
distance. Most of the Fabians became hard-working radicals 
of the old type, with general approval. England does not love 
even the appearance of a revolution. Nevertiiete a change has 
come over the spirit of English politics in, the direction desired 
by socialists, though hardly through any efforts of theirs. The 
change was predicted by Herbert &)encer m i860 (Werfm. Rev, 
April) some years before household suffrage (1867). In The 
Man vfTsus the State (1885) he demonstrates that liberal legisla¬ 
tion which once meant the removal of obstacles now meant the 
coercion of the individual. Though a large part of the coercive 
measures enumerated by Spencer are rather regulatiori tim 
socialism, undoubtedly there is here and there a socialistic 
provision. Thomas Full Green’s dictum, “ It is the business 
of the State to mamtain the conditions without which a free 
exercise of the human faculties b impossible ” {Liberal Legislation 
and Freeiom of Contract, 1881), did not in appwuance go muA 
further thim Herbert Spencerb tiiat “ it b a vital requirement 
for society and for the individual to recopuze and enforce the 
conditions to a normal social life ” (TAe Man vmtts dte State, 
,p. loa); but the former saw clearly that the policy of the future 
must go beyond mere regulation. Too much importance has 
K«.n attached to a saying of Sir William Harcourt in 1888, 


" We«,re all Socialists now.” He meant no more.than 'that we 
are all social reformers viho will use the aid of the Stite Withdtft 
scruple if it seems neA;essaiy. He did not mean that tlm’Eln^lbh 
people had adopted a general principle of sociali^. ' fixbept 
in ^e case of free trade, it is hard to dbcover a general prindif^ 
in Englbh politics. The English people judge each case on me 
merits, and as if no general principle ever affected the merits. 
Regulation and not initiative is the prevailing feature of the 
.action of government even now. The railways are still in private 
hands. 'The state railways, canab and forests of India, though 
John Morley (afterwards Viscount Morley) “ made a present 
of them to the Socialists” (House of Commons, sbth July 
1906), are the public works of a modem benevolent despotism, 
and do not go very far beyond those of its anciOnt prototype. 
They are the works not of the Indian but of an alien demo¬ 
cracy. Contrariwbe, in England itself, possessed of a fair 
measure of self-government, crown lands, government docSt- 
yards, army, fleet, post office were in exbtence when there 
was no thought of state socialism; tiiey are not modem innova¬ 
tions but time-honoured institutions. 

The same is true of a great part of municipal socialbm. It 
exbted in the middle of the 19th ccntuiy, and no local community 
would have been deterred from having its own water-supply 
or gas works by any fear of socialism. The fear is Still less 
deterrent now; and we have seen electric lighting, tramways, 
parks, markets, ferries, light railways, baths and wash-houses, 
house property, river steamers, libraries, docks, oyster beds, 
held by towns like Glasgow, Birmingham, Manchester, Liverpool, 
Leeds, Bradford, Huddersfield, Colchester. Sometimes the 
management is economical, sometimes wasteful; but in all 
ca.ses the undertakings have been supported by a majority who 
care little for general theory and everything for local iiiterests. 
The “unity of adminbtratimi” successfully advocated by 
Edwin Chadwick in the later Victorian period, and requiring 
“ competition for the field but not in the field,” b not inconsbtent 
with municipal socialism. Thb last has been provided with 
new machincrv by the establishment of county and dbtriet 
councib (1888), parish councib (1894) and even the perhaps- 
otherwise-intend^ metropolitan borough councils (1899). 
Till 1907, when the progressive party in the London (xiunty 
Council were heavily defeated, that council was certainly moving 
in the path of municipal socialism. But, in its achievements 
as distinguished from its claims, it had not overtake, ^till 
less surpassed, Birmingham or Glasgow. Municipal socialirin in 
Britain finds many critics; it has the drawbacks of all democratic 
self-government. It b sometimes wasteful; but it b seldom 
corrupt; and there is no general desire for a return to a less 
adventurous policy. In the country dfatricts democracy b still 
imperfectly conscious of its own power. There are acts on the 
statute book that would well equip a parochial socialism'; but 
socialists seem to be able to do little more than accelerate sl^tiy 
what seems to be the inevitably slow pace of political reform 
in Engltmd. Whether the extension of the franchise to women 
will quicken the rate of reform is uncertain. 

With every allowance, the change in English politics has been 
real, and it has been due in a great measure to the gro^h 
of organization among working men. The oM trade tmioiibrn 
{»s3ed out of its dark ages by the aid Of legislation (in 1871), 
which was for thirty years (till the Tafi Vede dectrion in 1901, 
the older view being restored by the Trades Disputes Act 1906) 
considered to give to the trade unions the advantages of a 
corporation without the drawbacks. At the saiire time, through 
a better law of smalt partnerships (IndustrW and Providetot 
Societies Acts 1852,1862,1876). the co-operative societies 
making rapid progress. Compulsory edudation (1870) inertsaafed 
the intelli^nce of the labouring cUbSea and therewith'their 
power to use their opportunities. lAbout l^felation,'removing 
truck, making ihspbrnion and regi^tion of factotfla 'more 
strinfwsnt (see the consolidating Act of 1878 and 'QiS' Factory 
and Workshop Act 1901) 'and providing c6ttl>eiiSB!tten’>lor 
accidents (1906), was forwarded by both [mlitititfi ipUities.'' This 
was not socialism but regulatiott. Ibn 10111 bt^nbtS'wbre 
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radicals of the old type. Not so the unionists who came first 
into prominence with the Dock Strike'in London in 1889. The 
way had been prepared by demonstrations of the unemployed 
in 1887 and 1888. When unionism embraced unskilled labourers, 
and at the same time pressed on the federation of all trades 
societies and their joint action, when, too, in the trade union 
congresses the intervention of the state was repeatedly claimed 
as essential to the success not only of an eight hours’ day but 
of such socialistic measures as nationalization of the land, it 
was manifest that there was a new leaven working. The larger 
the numbers included in the trades societies the more their 
organization was bound to depart from that of the mass meeting, 
and to become indirect instead of direct self-government, 
government by representatives, and more and mure by specially 
trained representatives. This was a tendency towards bureau¬ 
cracy, or government by officials, not the highest type of popular 
government. A better prepiaration for democratic government 
has been given by the co-operative societies. If it be true that 
under a coming socialism the working class must dominate, 
then every phue of organization must be welcomed which 
widens their experience of self-government, more especially 
in the handling of industrial and commercial affairs. TOs la.st 
kind of education has been well given by co-operation, though 
chiefly through capital and hired labour on the old pattern 
of the ordinary employers. Co-partnership societies, best 
exemplified in the midland districts of England, are more 
democratic; but their numbers are few. The claims of the 
workman are somewhat in advance of his education. On the 
other hand it seems impossible in England to secure moderate 
concessions without extrav^ant claims. 

Germany .—lii Germany it was long an axiom that socialists 
must leave ordinary politics and poutical machinery severely 
alone as an evil thing. The short and futile struggle for constitu¬ 
tional liberty in 1848-1849 had driven most of those who were 
“ thinking socialistically ” into abandonment of political reform 
and into plans of fundamental change amounting to revolution. 
Karl Mario (1810-1865) and K. J. Rodbertus (g.v.) contented 
themselves with laborious and profound studies not intended 
to bear immediate fruit in practice. Marx and Lassalle were nut 
so pacific. The former was from the first (see his Manifesto 
of 1847) inclined to give socialism an intemationai character, 
taking also no pains to distinguish it from communism. Lassalle 
desir^ it for ms own nation first. Both of them were m a sense 
Hegelians. From H^el they had learned that the world of men, 
like the world of things, was in com tant process of development; 
but unlike Hegel they regarded human evolution as purely 
materialistic, effected always by a struggle between claves in 
society for the outward means of well-being. Feudalism, itself 
the result of such a struggle, had given place to the rule of the 
middle classes. The struggle to-day is between the middle 
classes and the working classes. At present those who do not 
possess capital are ublig^ to work fur such wages as will keep them 
alive, and the gains from inventions and economics are secured by 
the employers and capitalists. The labourer works at his cost 
price, whi^ is “ the socially necessary wages of subsistence ” 
(the bare necessaries of a dvilizcJ life); but he produces much 
more than his cost, and the surplus due to his “ unpaid labour ” 
goes to the employer and capitimt. This is what I^salle called 
the “ brazen law of .wages,” founded on Ricardo’s supposed 
doctrine that (a) the value of an article that is not a monopoly 
is determined by its cost in labour, and (i) the wages of labour 
tend to be rimply the necessaries of life. The tendency of the 
labouring population to increase beyond the means of steady 
employment is a frequent benefit to the capitalists in the periodic 
expansions of investment and enterprise, arising in response to 
new inventions and discoveries. Large business in modem 
economy swallows up small. Not only the independent artisans 
and workers in domestic industries, but the small capitalists and 
enqiloyers who cannot afford to introduce the economies and sell 
at the low prices of their larger rivals are disappearing. But 
the growth of tire proletariat, together with the concentration of 
business into fewer hands and huger companies, will cause the 


dwnfaJl of the present system of industry. The proletariat 
will realize its own strength; and the means and materials of 
production will be concentrated finally into the hands of the 
commonwealth for the good of all. Ihis revolution, like that 
which overturned feudalism, is simply the next stage of an 
evolution happening without human will, fatally and necessarily, 
by virtue of the conditions under which wealth is produced and 
shared in our times. 

Such was in substance the view of all the German socialists 
of the last half of the 19th century. Even Rodbertus had 
advanced a claim of right on behalf of working men to the full 
produce of their labour, but thought the times not ripe for 
socialism. The others made no such reservations. L^salle 
planned a centralized organization of workmen led by a dictator, 
and called on the government of Prussia to establish from the 
public funds co-operative associations such as his opponent 
Schulze-Delitzsch had hoped to plant by self help. His socialism 
was rather national than universal. Marx looked beyond his 
own nation. He founded the Intemationai Union of Working 
Men in 1864, the year of I.assallc’s tragic death. Before the 
common danger of police prosecutions and persecution the 
followers of Lassalle and Marx were united at the congress of 
Gotha in 1875. The name social democrats had crept into use 
about 1869 when the followers of Marx founded at a congress in 
Eisenach the social democratic working men’s party. The party 
began to be a power at the congress of Gotha. It b a power now, 
but its doctrines and policy have undergone some change. 

The last quarter of Ae 19th century witnessed (i) the repressive 
laws of 1878, (2) their repeal m 1890, (3) the three Insurance 
Laws and (4) a quicken^ pre^ess of German industry and 
wealth during thirty years of peace and consolidation. 

Bbmarck’s government, akrmed by attempts on the life 
of the emperor and by the increased number of votes given to 
sodalbtic candidates for the rdchstag, procured the passing of 
the Exceptional Powers Act (Ausnahme Gesets) in 1878. The 
legislation at thb time resembled the Six Acts of 1819 in England. 
Combined action and open utterance in Germany became almost 
impossible; and for organs of the press the social democrats had 
recourse to Zurich. Liebknecht and Bebel could still raise their 
voices for them in parliament, for Bismarck failed in his attempt 
to deprive members of their immunities (March 1879). But the 
agitation as a whole was driven underground; and it speaks 
well for the patience and self-control of die people that no wide¬ 
spread excesses followed. The declaration of fte Social Demo¬ 
cratic congress at Wyden, Switzerland, in 1880, that their aims 
should be furthered “ by every means ” instead of the old phrase 
“ by every lawful means,” was .a natural rejoinder to the law 
that deprived them of the lawful means; and it seems to have 
had no evil consequences. In 188' repression was so far relaxed 
that trade unions were allowed to recover legal standing. In 1890 
the reichstag refused to renew the law .of 1878 for a fifth period ; 
and finally in 1899 it repealed the law forbidding the amalgama¬ 
tion of workmen’s unions, and specially aimed at the new social- 
btic unions, the natural allies of the social democrats. The 
vexatious prosecutions and condemnations for Majestats- 
beleidigung {Use majesii) following 1890 did the cause more 
good than harm. The socialistic voters increased from 437,438 in 
1878 to 1,800,000 in 1894 and 2,120,000 in 1898, while the elected 
members increased from 12 in 1877 to 46 in 18^ and 56 in 1898. 
By 1903 the voters had increased to three millions and in the 
elections of February 1907 they were 3,240,000. The socialists, 
however, in ipo7 found themselves represented by 43 members 
as against 79 in 1903. The reduced representation was due to a 
combination of the other parties against them, the matters at 
bsue not being industrial policy but colonial government and 
naval expenditure. The increase m the number of voters remains 
.'. proof that the power of the party m Gwmany has rather in¬ 
creased than diminished. In 1908 they gainril seven seats in the 
Prussian Diet, where they h^ hitherto been unrepresented. 
Yet “ remedial measures ” had been passed whidi were intended 
to make socialism unnecessary. Bismarck, who admired Lasstdlc 
and had no scruples about the intert'ention of the state, had 
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planned a series of measures for the insurance of workmen 
gainst sickness, accidents and old age, measures duly carried out 
in 1883,1884 and 1891, respectively. The socialists not unreason¬ 
ably regarded the government as their convert. They could 
point to two other “ unwilling witnesses,” the Christian Socialists 
and the “ Socialists of the Chair.” 

In the Protestant parts of Germany the socialists as a rule 
were social democrats, in the Catholic as a rule they were Christian 
Socialists. As early as 1863 and 1864 Dr Bollinger and Bishop 
Ketteler, followed by Canon Moufang, had represented socialistic 
sentiment and doctrine. Ketteler, who had been under the 
influence of I.assalle, had hopes that the church would make 
productive associations her special care. Moufang would have 
depended more on the state than on the church. All were awake 
to the evils of the workmen’s position as de.scribed by the social 
democrats, and they were anxious that tlie Catholic church 
should not leave the cure of the evils to be effected without her 
assistance. Ketteler died in 1877; and the pope’s encyclical 
of the 28th of December 1878 bore no trace of his influence, 
mixing up as it did socialists, nihilists and communists in one 
common condemnation. The encyclical Ue ronditione opificum 
of 1891 might show that the views of the Christian Socialists 
had penetrated to headquarters ; but the encyclical on Christian 
Democracy of 1901 (January) betrays no sympathy with them. 
The Protestant church in Germany has been hampered by fear of 
offending the government; but it contaias a vigorous if tiny 
body of Christian Socialists. Rudolf Todt, a country pastor, 
was their prophet. His book on Radical (Inman Socialism 
and Christian Society (1878) led Dr Stocker, the court chaplain, 
to found an association for “ Social Reform on Christian Prin¬ 
ciples.” This was denounced rather unfairly by politicians of all 
ranks as an organized hypocri.sy. Its influence was shortlived, 
and its successor, the “ Social Monarchical Union ” (1890), shared 
the unpopularity of Stocker, its founder. Even the Socialists of 
the Chair, middle class Protestants as they were, would have 
nothing to say to it, but preferred to go a way of their own. 

From the year 1858 there had existed a league of economists and 
statesmen called the “ economic congress ” (Volkwirtschajt- 
lichn Kongress), a kind of English Cobden Qub, tnough it aimed 
chiefly at free trade among all sections of the German people in 
particular. After the Empire its work seemed finished ; and a 
new society was formed, the “ Union for a Policy of Social 
Reform” (Verein fiir Socialpolitik). Professors G. Schmoller, 
W. Roscher, B. Hildebrand, A. Wagner, L. J. Brentano, the 
statistician E. Engel and others met at Halle in June 1872, and 
a meeting of-their supporters followed at Eisenach in October of 
that year. These Kaiieder-Socidisten or Socialists of the Chair 
(academic socialists) agreed with the social democrats in recog¬ 
nizing the existence of a “ social question,” the problem how to 
make the labourers’ condition better. To the old-fashiotied 
economist this was no problem for the legislature; competition 
solved its own problems. But, while the social democrats 
looked for social revolution, the academic socialists were content 
to work for social reform, to be furthered by the state. The state 
was, to them, ‘‘ a great moral institution for the education of 
the race.” They were a company of moderate state socialists, 
relying on the state and the state as it then was. They did much 
gratuitous service to the government in the preUminary in¬ 
vestigations preceding the great insurance laws. 

The German people were made a little more inclined to state 
socialism than before by the efliciency displayed by the bureau¬ 
cracy in the wars of and 1870. If the Insurance Laws are 
found to work well, this inclination may be confirmed, and the 
idea of a revolution may fall into the background. The attitude 
of the sodal democratic party became less uncompromising than 
in eariier ^ys. Since they regained their liberty in 1890, their 
leaders have kept them well m hand. IBeir principal journal 
VorteUrts was conducted with great ability. Their agitation 
became as peoeeful as that of trade unionists or co-operators in 
England. iBey ceased to denounce the churches. They tried 
to gain sympathy, quite burly, by taking up the cause of any 
distressed workers, or even ill-used natives in colonies, and uigii% 


redress from the state. The present state had become to them 
almost unconsciously th%ir own state, a means of removing evils 
and not a mere evil to be removed. The anarchists had been 
disowned as early as j88o. The extreme socialists who demanded 
return to the old tactics were cast out at Erfurt in 1891, and 
became “ Independent Socialists.” 

The controversy between friends and critics of socialism still 
rages in learned circles, producing a prodigious quantity of 
literature year by year; but the old strictures of Trritsdike and 
Schaffle seem now to have lost a little of their point. Though 
the programme adopted at Gotha in 1875 was not aitirely or even 
seriously altered, the parts of it due to lassalle fell into the 
background. For many years Marx and not Lassalle was the 
great authority of the party. Marx died in 1883, but ronained 
an oracle till 1894, when (just before his own death in 1^5) 
Engels published the last volume of his friend’s book on capital. 
The volume was expected to solve certain logical difficulties 
in the system. Instead of this, it caused a feeling of disappoint¬ 
ment, even among true believers. Many, like Bebel and Kautsky, 
kept up the old adoration of Marx; but many, like Eduard 
Bernstein, rightly felt that to give up Marx is not to give up 
socialism, any more than to give up Genesis is to give up theology. 
Bernstein openly proposed in congress that the old doctrines and 
policy of the party, involving as they do the despair of reform 
and insistence on the need of revolution, should be dropped. 
He had not carried his point in 1908, but his influence seemed 
to be increasiing. The death of Liebknecht (August 1900) re¬ 
moved from the ranks of the social democrats one of their most 
heroic figures, but also one of the strongest opponents of such a 
change of front. Yet Liebknecht himself had made concessions. 
It was impossible for a man of his shrewdness to close his eyes 
to what the state had done for the German workman. It was 
impossible, too, to ignore the progress that Germany had made 
in wealth and industry since the creation of the Empire in 1871. 
Germany has been fast becoming a manufacturing country; 
and, though the growth of large manufacturing towns in the 
Rhine valley and i^ewhere has multiplied socialists, it has added 
to the income of the German workman. He is further from 
poverty and distress; and his socialism means an endeavour 
after a larger life, not, as formerly, a mere struggle against 
starvation. It is likely, therefore, to have Im and less of mere 
blindness and violence in it. 

The German socialists were chiefly interested in securing such 
an extension of the franchise in Prussia as would make their 
representation in the Prussian parliament correspond as near to 
the number of tlieir adherents as in the Reichstag itself. Th^ 
had only gained seven seats in the former in June 1908, though 
they haid perhaps half a million of adherents in Prussia. Th^ 
seemed for good or for -evil to be taking the place of the old 
radical piarty. The position in Austria was sonvewhat different. 
The first general elections held under a really democratic suffrage 
(May 1907) resulted in the return of eighty social democrats and 
sixty Christian socialists to the Reichsrath, as compared with 
eleven and twenty-six in the unreformed parliament. They 
were opposed (as anti-clerical and clerical) on many ^cstions, 
but they made it certain that economic and industrial policy 
affecting the whole nation would rival and perhaps out-rival 
the questions of racial supremacy and haute politigue that 
absorbed the attention of the old Reichsrath. 

France .—In France the socialists have found it harder to 
work in the parliamentary harness. Marx had said long ago that 
for the success of socialism besides English help there must be 
“ the crowing of the Gallic cock.” French enthusiasm for social 
revolution is feeble in the country districts but very strong^ 
pronounced in the large towis. The Communards of 1871 mi^t 
be called municipal socialists of a sort, but their light went 
out in that annSe terrible. Something like a movement towards 
organized socialism began in 1880 on the return of some prominent 
members of the old commune from exile. A ommss was held 
at Havre under the leadership of J. Guesde and J. A. Fetroul; 
it adopted a " CMectivist ” programme, CoUeedvisme meaning 
state socialism. A minority under J. F. £. Brousse and J. F; A. 
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Toffrin broke away (in 1881) from the main body and stood out 
m municipal social^, decentrulizatioil an(}, later (1887), self- 
governing workshops aided by public money. Co-operative 
workshops are alr^y subsidized in France from the public 
funds, and favoured by preferences in pufilic works and other 
privileges, without striking results. The Broussistes are also 
called Possibilistes, as content with such socialism as is im¬ 
mediately practicable. They supported, for example, agrarian 
reform on the pre.sent basis of private property (Marseilles, 1892). 
After several unsuccessful negotiations, the amalgamation of 
the Collectivists, Possibilists and Blanquistes (extreme revolu¬ 
tionaries) was accomplished in 1899. But the body had not the 
cohesion of the Glerman party. Though the socialists in the 
Chamber acted more or less loyally together, they were not 
closely controlled by the organization outside. In consequence 
(like Mr John Bums in England in 1905-1906) those who accepted 
office usually came under a cloud. This happened to M. Millerand 
when he became minister of commerce in the Waldeck Rousseau 
government of 1899, and in a less degree to M. Jaur6s when he 
became vice-president of the Chamber. M. Millerand was, 
indeed, expelled from the party, and at the socialist congress of 
Amsterdam (August 1904) a strongly worded resolution con¬ 
demned any participation by socialists in bourgeois (middle- 
class) government. The vote was not unanimous, and the 
resolution itself was attributed to the German Bebel. An attempt 
was made in Paris (April 1905) to bind the various parties of 
French socialists more closely together by forming a new “ Social¬ 
ist party, the French Section of the International Labour Union.’’ 
It laid down stringent rules for the guidance of socialist deputies. 
In comparison with the steady united action of the Germans, 
the proceedings of the French socialists, perhaps from their 
greater political liberty, seems a wayward guerilla warfare. The 
French .state is not on principle averse from intervention. It has 
been always mure ready than in England to interfere with 
competitive trade and to take the initiative on itself. It controls 
the Bank of France, owns most of the railways, and directs 
secondary as well as primary education. After the disputes at 
Carmaux (in 1892) it proposed to take over tlie mines. There 
is no general poor law ; but old-age pensions have been voted, 
and workmen’s compensation is as old as 1888. State socialism 
might have gone farther if French bureaucracy had not proved 
less efficient than German. 

Though there are socialistic French professors there can hardly 
be said to be a body of academic socialists in France. The 
strongest economic writing is still that of theorthodoxeconomists, 
P. E. Levasseur, P. P. Leroy-Beaulieu, 'Fves Guyot. Even 
Professor Charles Gide, though reformer, is not socialist. Of 
the two party periodicals La Revue socialiste is moderate, he 
Mauvement socialiste hardly so. The-latter is in many ways 
more akin to anarchism ^an state socialism. Socialism has 
its allies in the sporadic Christian socialism of the Churches, both 
Catholic and Protestant, and in the solidarists who would trans¬ 
form the existing system of employment without abolishing 
private jMrojjerty. llie school of Le Play, though devoted to 
social reform, can hardly be called an ally of socialism. 

JVrtAerlafidlr.—Socialism has found a kindlier soil in Belgium 
and Holland, and these countries have been the favourite 
meetiiy(-place in recent years of congresses of all denominations 
of socialists. In Belgium the Plemish social democratic party 
led by de Paepe unit^ in 1&79 with the Brabantine or Walloon. 
They organized trade unions. They helped the liberals in 1893 
to proouFft the extension of the suffrage. In 1907 they had 
thi^ it^eesentatives in parliament. The flourishing co-operative 
societies, Vooruit (Forwards) in Ghent and Maison iu people 
of the Brussels bakers, were the work of their members. Its 
success in co-operation is almost the distinctive feature of 
Belgian socialism. Socialists helped to procure the adoption by 
Bel^um of a systnn <oi old-age pensions for the poor in 1900, 
and of the cheap trains which do so much for the workmen in 
town and coUnt^. iln Holland, which is not a crowded manu- 
facturingcountry'but even now largely agrictdtutal and pastoral, 
the lociiwts an lest ftenidaUe, if &at be the right word. They 


came into line with the German socialists in 1889. Social reform 
proceeds writh or without their aid. There has been a factory 
act since 1889 and an act for workmen’s insurance against 
accidents since 1900. Municipal socialism has made progress. 
The great railway strike of 1903 aroused public interest in the 
condition of the workman, but the legislation that followed was 
rather regulative than socialistic. 

Switzerland. —Switzerland, for generations a refuge to exiles, 
shows them hospitality without sharing their views. There is 
little legislation of a socialistic nature ; socialists are to be found 
here and tliere, especially in the German cantons. 

Scandinavia. —Scandinavia stands less apart from European 
movements tlian formerly, but industrial legislation is rather 
regulative than socialistic. Hjalmar Branting, one of the most 
prominent socialists, was in 1908 a member of the Swedish parlia¬ 
ment. Ihe trade unions of Denmark arc largely socialistic, but 
Denmark is no nearer complete conversion than England. 

Italy, Spain. —^Socialism might be thoughi to find a better soil 
in Itsdy and Spain. Italy has been described as “ all prole¬ 
tariat.” But a great deptli of poverty fits a people rather for 
the anarchism of violence than for socialism. The social demo¬ 
crats have made way, notwithstaiiding, and in 1895 returned 
fifteen members to parliament. Milan is still the capital of the 
movement. Laveleye had the idea that revolution was hopeless 
in Italy because Rome-was uninhabitable every summer. But 
social democracy in Germany, its own country, is not bound up 
with Berlin. Italy as a whole must make progress in social 
and political development before it can receive the new ideas 
and still more before it can grow beyond them. The burden of 
taxes leads to revolts of sheer despair, followed by repression 
which has extended to socialistic clubs (/asci dei lavoratori) and 
even workmen’s unions. State socialism in the form of state 
railways has not been very efficient. Factory legislation is 
behind that of other civilized countries, and is of very recent 
origin (1902). Old-age pensions were introduced in 1898, and 
accidents insurance on the German model in the same year. 
Municipal socialism, finding some trammels removed, had in 
the first decade of the 20th century begun to show itself in the 
large towns. In Spain there is a Sr^ialist Federation ; there are 
socialist newspapers; and there seems to be no doubt that the 
cause has gained ground, even as against anarchism. It may 
perhaps yet be a power in the legislature. It is mainly in Russia 
that anarchism has the field to itself. 

Russia. —In spite of the hopes excited by (he Duma, reformers 
in Russia have been strongly tempted to be anarchists, even of 
a violent type. Democracy had special difficulties in reaching 
legislative power. Partly for this reason, “ social democracy ” 
h^ had a subordinate place. The Russian socialists have, some 
of them, rebelled against the view once essential to socialistic 
orthodoxy: that Russia must pass through the stage of “ capital¬ 
ism ” before reaching the stage of. “ coBectivism.” Marx him¬ 
self (in 1877) conceded that 9 ie presets might be direct from 
the system of village communities to the ideal of social demo¬ 
cracy. Capitalism is already extending itself, and the con¬ 
sistency of the theory need not have hero broken. Even so, in 
the absence of democratic government, the prospects of socialism 
are doubtful. In Finland there were in 1908 eighty socialist 
members in a parliament of two hundred. The party might 
console itself by the thought that over the whole Rus.sian empire 
many more were socialists than could declare themselves so. 

Australia. —In contrast to nearly all the countries of “Old 
Europe,” the self-governing colonies of Greater Britain stand out 
as nothing if not democratic. Nowhere is democracy sturdier 
than in Au-stralia, the separate states of which have since 1900 
been federated as one commonwealth. But while it has a pro¬ 
tective tariff and makes no pretence of a laissez-faire policy, Hte 
central government is less socialistic ^Ishan the separate con¬ 
federated states. The progress even of these has been, as in 
England, rather m municipal than in state socialism. It is 
true that crown lands, mines and railways figure more hugely. 
But to find state socialism in its vigour we must pass to New 
Zealand. 
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New Zealand .—^Removed lioo m. from Australia, its nearest 
civilized neighbour, secured by English naval power and “ com¬ 
passed the inviolate sea,” New Zealand is better suited for 
the experiment of a closed socialistic state than perhaps any 
other countiy in the known world. It began its new career in 
1880-1890, too late for perfect success but not too late to secure 
a large measure of public ownership of what elsewhere becomes 
private property. It owns not only the railways but two-thirds 
of the whole lemd, letting it on long leases. It sets a limit to 
large estates. It levies a progress! v'e income tax and land tax. 
It has a labour department, strict factory acts and a law of 
compulsory arbitration in labour disputes (1895). There are 
old-age pensions (189S), government insurance of Me (1871) 
and against fire (1905). Women have the suffrage, and partly 
in consequence the restriction of the liquor traffic is severe. 
There is a protective tariff, and oriental labour is excluded. The 
success of the experiment is not yet beyond doubt; compulsory 
arbitration, for example, did not work with perfect smootoess, 
and was amended in 1908. But there has been no disastw. 
The decline of the birth-rate has been greater than in Britain. 
It is fair to add that the experiment is probably on too small 
a scale to show what might happen in l^er countries. New 
Zealand has only roo,ooo sq. m. of territory and about one 
nullion of inlmbitants, mainly rural and of pideed quality. Ihe 
conditions of combined isolation and security are not easily 
obtained ebewhere. The action of the state has been in the 
great majority of instances rather r^ulative than construc¬ 
tive. 

Canada. —This last feature is still more marked on the gr«at 
North American continent. The Bomimon of Canada, from its 
foundation by confederation in 1867, has given it; land away too 
freely. The Dominion, indeed, has only had the land of new 
territories to dispose of; the original states are the owners of 
their own unsettled lands. The Dominion government owns the 
Intercolonial railway but contents itself with subsidies to tlte 
rest, over whicn it has a very imperfect control (by its Railways 
Commission). It levies royalties on Yukon gold, carries out 
public works, especially affecting the means of transport between 
province and province; and in rfieory whatever functions ^ 
not specially reserved to the provinces fall to the Dominion 
government. The provincial governments, however, show the 
greater activity. Ontario owns mines and railr^s. Nova 
Scotia coal and iron fields. “ The operation of public utilities ” 
by the municipalities is encouragtil. Over Canada with the 
rise of large towns there has been an advance of municipal 
socialism, not only in^the largest, liae Toronto, but in the newer 
and smaller, sudr as Port Arthur on Lake Superior, where half 
the local expenditure is pad by public works. Municipal 
socialism is still in advance of state sociahsm. Yet the Dominion 
has a democratic franchise, paid members, a labour department 
and free education. The demoaatic basis is not lad^; but 
the nature of the country b not such as b) make it likdy that 
Canada will ImwI the way in socialistic experiments The 
protective tariff, by developing groups of manufacturing in¬ 
dustries before th«r time, introduced mto toada some of file 
troublesome features of urban civilization in older countries. 
Accordingly trade unions became better organized. Trusts (like 
that of tne grocers, 1908) began to show thernselves. _ But 
socialistic propaganda was nuiinly confined to the mining 
districts, eroewly in the far west. 

Untied States .—^The ^reat, American rqmblic would seem a 
better fidd for socialist experimait, having more men, more 
states and ample politiral liberty. But state socialism, in the 
strict sense of ttie action or the central supreme authorily, is 
limited by the Federal constitution, and any functions unassigned 
to the conttil authori^ by the constitution fall to the separate 

states. The separate states have rart^ gone farther in a sodal- 

isrio direction than England itself. Tn the way of restriction 
and regulation they have often done more (see Bryce, Amer. 
Commonwealth, part v., (hap. 95). From 1876 the s^ate 
statee have had an adnntted right to control undertaldngs bavmg 
the nature of monopolies. The railways are in private hands; 


» 

and it was not till 1887 ty the Interstate and Commerce Act 
(followed in 18S8 the Railway and Canals Act) that the 
federal power secured control over the means of transport 
nmning beyond one state into another. In the same way the 
Anti-Itest Law of x8^o gave centred over the great combinatiens 
for “ for^talling and engrossing ” the simply of tatidei of 
necessity or wide use. Socialists have reg^ded trusts as the 
stepping-stones to State socialism; but ^ American people 
would seem to prefer to see government controlling the trusts 
rather than itsdf displacing them. 

Trade unionism has made better progress under the Federation 
of Labour than in the more ambitious Kiughts of Labour (1878). 
Like their English counterparts, the sodeties in the tJnited 
States indude numbers of socialists, and perhap even more 
followers of Henry George in advocacy of the nationalization of 
the land and the “ single tax.” The death of Henry George 
(i8p7) has not ended his influence. On the other bond, the 
socialists without compromise have had a_“ Socialistic Labour 
Party ” since 1877. Bellamy’s socialistic Utopia, Looking 
Backward (1888), caused nearly as great a sensation as Henry 
George’s Progress and Poverty (1879). It led to the movement 
called “ Nationalism,” the scope of which was the nationalizing 
rl the means of production generally. Of a less literary sort wm 
the influence of “ Populism ” and toe people’s party (formed in 
1889). Mixed up with toe politics of W. J. Bryan in 1896, it 
lost a little of its uncompromising socialistic flavour. " 

General Criticisms.—li toe id^ of state socialism be viewed 
in an equally critical spirit, many of the objections brought 
by toe moderate anarctots are seen to have their weight. A 
strong central government to which all power was given over 
all toe chief industries in toe country would, th^ say, be contrary 
to liberDr. Our leaders would be too likely to become again our 
masters. Supervision would become/k^ome. Great powers 
would be a temptation to abuse of power. A democra<y with 
a strong central government would need tp leave much to its 
chosen guardians, and to retain toe same men m toe poaitiem 
of guardians till toey fully learned the difficult business of thek 
office; but this in toe end means either what we have now, 
a government by elected leaders, who, once elected, consult 
our wishes only on rare occasions,—or a govenunent by per¬ 
manent oificnals, which means liberty to ^0 on in toe old ways 
but great feai and jealousy of new ways, in fact, order without 
progress, no liberty of cffiange. 

This criticism becomes rather stronger than weaker if we press 
toe doctrine of the supremacy of the working-classes, a doctrine 
that figures largely with some socialists. We ate told that having 
been nothing, toe working-dasses will be everything; having so 
long been toe ruled, they will be the rulers; to^ have produced 
for all toe rest, the product will now be todrs instead of another’s. 

doctrine is not essential to socialism; it is indeed hardly 
consistent therewith. It would not be fmr to press it, for no 
men Imow better than the scientific sodalists that under modem 
conditions it is in most cases quite impossible to say what is 
toe product of one man's labour. Articles are not made at one 
stre^ by one individuaL The contributions of the various 
hands and mmds concerned from first to last in the .produtkion 
of a pocket-knife or a pak of trousers would travel over our stage 
like Banquo’s ghostly descendants in a line that seemed to have 
no ending. Wtoit the socialists demand, when toey are not 
declaiming to uncritical sympathizers, is not that a man should 
have what he nuikes but that what is made by great capitals 
or on great estates should be so distributed that it is not engrossed 
by individuals, but satisfies the wante of as many as possible. 
There is no superior enlightenment in toe ordinary unskilled 
or even skilled numual labourer to fit,him above others, for 
supreme power. According to socialists and anarchists and 
indeed all of us who are not incurable optimists, the. hungry 
generatbns have trodden the working man down, too jinwh to 
make ham instantly or even speedily fit to do toe wor^oli govern¬ 
ment himsdf. He is of like passions with owwLves. He will 
be perfectly (^ralified in protxss of tone to toamisitoch respnns- 
fifie work. But at present he needs tainingt . . 
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The anarchists for their part do not desire the concenft^tion 
of industry and the rule of it from the cetitre^by anybody;, working 
man or not—and they think the social democrats quite wrong 
in believing the concentration inevitable. They point to the 
fact that at the present moment there i!s a partial revival of 
domestic industries, assisted by ^ and electridty. These are 
the small industries of people with small means; they make 
a less imposing figure before the public than the great trusts, 
such as the Steel Trust, and the Shipping Trust. The sums 
involved are so immense that it might seem impossible for 
competitors to cope with the trusts; therefore, it is thought, 
the trusts will soon rule alone, and, lest they should rule ill, the 
state should take their place. A great combination approaches 
monopoly, and a far-reaching, wide-stretching monopoly (say 
of the carrying trade) might mean a public danger. Should 
we listen to our friends the socialists and avert the danger by 
making tiie state the monopolist ? 

There seems no proof of the necessity of this extreme step. 
Where there is political danger the old-fashioned method of 
regulation and control by the state seems quite equal to the 
occasion. As yet the trusts are on their trial and their success 
is not certain, still less their abuse of the success when it comes. 
Their monopoly is not an absolute monopoly; and they have a 
wholesome consciousness of the possibility of compeutors. A 
government trust would have none such. In some instances 
there would be the further difficulty that to prevent political 
friction it would need to be a trust of several nations—an idea 
difficult to realize on such a scale and in such matters. 

The English mind does not turn readily to state trustsbut 
it finds no difficulty in municipal and local trusts. Private 
local monopolies, like those of the water companies in London, 
were as troublesome to the locality as any universal monopoly 
of the article could be; and the remedy which even London 
must find for the troubles will be the municipal trust. There 
are few instances in England of successful appropriation by the 
state of a business formerly competitive; railways are still 
only regulated. But there are so many examples of successful 
appropriation by the local authorities that the future absorption 
by them or the central authority of Imbitually unruly companies 
which have contrived in any way to abuse their monopoly may 
be deemed almost certain. The great demand of the scientific 
socialists is thus likely in England at least to break up into 
smaller separate demands that will obtam their answer separately 
ly patient political action. 

Socialism is making progress, but not to any great extent 
state socialism. New Zealand itself, where it has perhaps done 
most and best, is not a proof to the contrary, the province of 
Ontario in Qm^a having twice the area and population._ Rather 
is it true that the state is more decidedly regulative. The 
ultimate result, to judge by the old countries, may be tha.t each 
nation will include a community of groups more or less socialistic 
in organization, but will not itself be a socialistic state. The 
socialistic experiment is more likely to be tried by provinces 
than by states, by districts than by provinces, by towns than by 
districts. They all get thw compulsory powers, as delegated 
to them, from the central authority; but the central authority 
itself has shown little power of originative action, and it lacks 
the minute knowledge of the pMple on the spot. The one or 
two great industries .and businesses (railways, post office, 
tdegmphs, forests, ceisus, coinage, in some countries) that 
haveWmed the chief public works that nr. everybody’s busmess 
and nobody’s business, wiB probably remain a sta.'' concern; 
but the limits to the state’s activity m reg^eUon ^n 
arrive. On the other hand, there is no visible assignable limit 
to municipal or local socialism, as long as the state’s parliament 
leaves it a free course. If the localities choose to make social 
experiments there seems no rule of general ^licy to prevent them, 
if we put a«de ^eriences of financial Mure or of the tendency 
to corruption. Tne great fear conjured up by the vision of 
«nri*ti'«m has been the fear of a new despotism. The despotisms 
of some hundreds local bodies are ukely to checkmate one 
another, or at least ahwtys fikely by their varieties of pattern 


to provide a means of escape for individuals unhappy undo* the 
rule of any one of them. 

Anarchism, when at all rational, resolves the state into its 
component munidpaiities and small groups. The question which 
carries us beyond anarchism is how such groups can last and be 
secure without a central state. They could only be so on the 
assumption of a change in human nature of which there is no 
sign. It seems not improbable that in the far future the strong 
central government will be so democratic and at the same time 
so wise with the wisdom of a great representative council that 
all that is sound in the contentions and aspirations of anarchists 
and sodalists will be secured by it. Before such a future arrives, 
we can best prepare for it by seeing to it whether in a new 
country or an old that our representative system represents us 
at our best. Our small coundk and our great councils will not 
of tliemselves become cleaner for having larger powers. If 
they are not clean tliey are a public danger. If tliey arc clean, 
the coming sodalism, whatever be its precise complexion, need 
have no terrors. It too will represent tlie people at their best. 

Bibliography. —For the writings of Owen, Marx, &c., see under 
their names. For the general history see John Rae's Contemporary 
Socialism. For German socialism more particularly W. H. Dawson s 
German Socialism and Ferdinand LassaUe. See also Karl Marx and 
the Close of his System, hy Biihra Bawerk (translated by Mrs J. M. 
Macdonald, 189H), l)er Verein fUr Socialpolitik und seine Wirh- 
samkeit auf dem Oebiete der gewerblichen Arbeiterfrage, by Dr E. 
Conrad (igoO). For English recent developments, J. Rrimray 
Macdonald's Socialism and Society, and S. Ball's Progress of Socialism 
in England ; also articles in The Times (London) during January 
1909, For Australia and New Zealand, W. I’. Reeves’s .State Experi¬ 
ments in Australia and New Zealand (190*). For the United States 
T. G. Brooks’s Social Unrest {1903). For municipal socialism see 
Major Darwin's Municipal 1 rode (1903), and Dr F. C. Howe’s 
Municipal Ownership in Great Britain (Bulletin of U.S. Bureau of 
Labour]; also Municipal and Private Operation of Public Utilities 
(Report of National Civic Federation, New York, 1907) and Munici¬ 
pal Corporations (Reproductive Undertakings) (Return to House of 
Commons, 1902), 141 pages of statistics. On the nationalizing of 
railways see debate in House of Commons nth February 1908; 
also the article Railways; Economics. For Italy, Bolton King's 
“ReoentSocial Legislation in ltaly,"£«<i«o»!ti: 7 o«r«(J (1903); and for 
France, J. L. J aurda' Ilistoire du socialisme, and Ch. Gide's ‘ ‘ Economic 
Literature in France," Economic Journal (1907)- (J- B.) 

SOCIAL SETTLEMENTS, associations of men and women of 
the educated classes who take up residence in the poorer 
quarters of great cities for the purpose of bringing cul¬ 
ture, knowledge, harmless recreation, and especially ptysonal 
influence to bmr upon the poor in order to better and brighten 
their lives. Practically, the watchword of such settlements 
is personal service. To Arnold Toynbee {q.v.) may be given 
the credit of leading the way in t^ direction, and the Hall 
which Canon Barnett established (in 1885) to his memory 
in the east end of London was the first material embodiment 
of the movement Since then many settlements of the same 
or similar nature have sprung up in Great Britain auid America, 
some too on the continent of Europe and some in India and 

apan. The sympathies of young men at the universities have 

een enlisted towards the movement, and an Oxford house, 
a Cambridge house, and other university missions have been 
founded in London. There are also manj; in connexion with 
various religious bodies. 'The practical spirit is shown in the 
formation of gilds, camps and institutes. Lads and girls, and 
evai children, are gathered together; efforts being made to 
organize for them not only educational and religious opportuni¬ 
ties, but harmless recreation, while the dwellers in the settlements 
share in the games and identify themselves most sympathetically 
with all the recreations. Many of the resident take also a 
considerable share in the work of local administration. Women’s 
settlements probably we more general in the United States 
than in Great Britain; but in both countries thty carry out 
a great variety of useful work, providii^ medical mission 
dispensaries, district nurses, workrooms for needle-women, 
hospitals for women and children, &c. 

See W. Reason, University and Social Settlements (11898); S. Coit, 
Neigfdtourhood Guilds (1892); G. Montgomery, Bibliography of 
CoUege, Socittt, University and Church SetilemeiUs (Boston, igoo). 
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SOCIETIES, LEARNED. Under Academies will be found a 
general account of the principal bodies of which that word forms 
part of the titles, usu^ly denoting some kind of state support 
or patronage. But that account eiSdudes a number of important 
scientific, archaeological and literary societies, chiefly founded 
and carried on by private collective effort Most of the insti¬ 
tutions hereinafter mentioned are still flourishing. Fine art 
societies are not included. 

In thdr modem form learned and literary societies have 
their origin in the Italian academies of the Renaissance: 
private scientific societies arose chiefly durii^ the 19th century, 
being due to the necessity of increased organization of knowledge 
and the desire among scholars for a common ground to meet, com¬ 
pare results, and collect facts for future generalization. These 
bodies rapidly tend to increase in number and to become more 
and more specialized, and it has been necessary to systematize 
and co-ordinate their scattered work. Many efforts have been 
made from time to time to tabulate and analyse tlie literature 
published in thdr proceedings, as, for instance, in the Repertorium 
of Keuss (1801-1821) and the Catalogue of Scientific Papers 
of the Royal Sodety (1867-1902) for physics and natural science, 
with its subject indexes and the mdexes of Walther (1845) 
and Koner (1852-1856) for German historical societies. A more 
recent example may be found in G. L. Gomme’s Index of Archaeo¬ 
logical Papers (1907). A further development of the work done 
by sodeties was made in 1822, when, chiefly owing to Humboldt, 
the GeseUschaft deutscher Naturjorscher uni Arzte first met at 
Leipzig. This inauguration of the system of national congresses 
was followed in 1831 by the British Association for the Advance¬ 
ment of Science, wliich has served as the model for similar sodeties 
in France, America, Italy, Austolia and South .^ca. The 
merit of introducing the idea of migratory congresses into France 
is due to the distinguished archaeologist, M. Ardsse de Caumont 
(1802-1873), established tlie Association Normande, which 
from 1845 held a reunion in one or other of the_ towns of the 
province for the discussion of matters relating to history, archae¬ 
ology, sdence and agriculture, with local exhibitions. From the 
same initiation came the Congris Archiologique de France (1834), 
which was organized by the Socilti Franfaise pour la Conserva¬ 
tion des Monuments Historiques, the Congres Scientifique, which 
held its first meeting at Caen in 1833 (directed by the Institut 
des Provinces), and the Congris des Sociitis Savantes des Dipc^te- 
ments, which for many years after 1850 held its annual sittings 
at Paris. The idea received the sanction of the French govern¬ 
ment in 1861, when a Congres des Societis Savantes was &st 
convok^ at the Sorbonne by the minister of public mstruction, 
who had in 1846 produced an Annuaire des Sociitis Savantes. 
In It^y Charles Bonaparte, prince of Canino, started an ^ocia- 
tion with like objects, which held its first meeting at Pisa m 1839. 
Russia has had an itinerant gathering of naturalists since 1867. 
International meetings are a natural growth from national 
/v,ngri.«ewi. Two remarkable examples of these cosmopolitan 
sodeties are the Congris Jntertudioncd i’Archeologie et d’Anthro¬ 
pologic Prihisloriques, founded at Spezzia in 1865, and the 
Congris International des OrientalisUs (1873). 


I. Scizncit OBNBKAU.Y 

TTmitbd Kingdom. —Kist In antiquity and dignity among EiwUsh 
societies comes the Rovai, Socibty (?.«.) of London wMch dates 
from 1660 In 1683 William Molyneux, the author of The Case of 
Ireland Stated, exerted himaeU to form a society in DuMn after 
the pattern of that of London. In consequence of his eflorts and 
labours the DiAUn PMlosophicat Society was established m Janmiy 
1684 with Sir William Petty as first president. The members 
subsequently acquired a botanic garden, a laboratonr Md a museum, 
andrfaced themselves in commumcation with the Royal Society 
of London. Their meetings after 1686 were few and irregular, and 
e ffm. to an end at the commencement of hostihtles between Iai^ 
II. and WilHam HI. The society was reorganized m 1893 at Trinity 
College. Dublin, where meetings took place dur^ “yeml 
On 25th June 1731, chiefly owing to the exerbons of Dr B. M. 
Madden, the D«Wi« Society for Improving Hvsban^y, Manufactures, 
and other Usefut Arts came into existence. In Tanuary 1737 ^y 
Smmenced to publish the Dublin Society's Weehty Obstn^s 
and in 1746 the society was placed on the civil estabhslunmt, 
with an allowance of /500 a year from the government. A 
of incorporation was granM in 1750, and seven years later the 


Royal* Dublin Society for the first time owned a house of \tB own, 
and in the following year began the drawing school, which subse¬ 
quently did BO much fot UA art. Between 1761 and 1767 govern¬ 
ment grants to the amount of ,^42,000 for promoting national 
reculture and manufactures were distributed by the society, which 
cmims to be the oldest scientific body in the United Kingdom after 
the Royal Society of London. It has published Transactions (1799. 
&C.) ; and its Proceedings (1764-1775: 1848, &c4 and Journal 
(1856-1876. &c.) are still issued. The Dublin Univ. Phil. Soc. issues 
Proceedings. For the Royal Irish Academy, see Academies. 

^ The Royal Physical Society of Edinburgh was instituted in 1771, 
and incorporated in 1788; it is exclusively devoted to natural history 
and the physical sciences. With it have been merged many other 
societies, such as the Chirurgo-Medical in 1796, tbe American 
Physical in 1796, the Hibernian Medical in 1799, the Chemical in 
1803, the Natural History in 1812 (which brought in Brougham and 
Mackintosh) and the Didactic in 1813. It issues Transactions and 
Proceedings (1858, &c.). From the Philosophical Society of Edinburgh 
(1731) was developed the Roycd Society of Edinburgh, whose charter 
is dated 29th March 1783. It was to comprise a physical and a 
literary clius; among the members of the latter were Robertson, 
Hume, Burke and Reid, and among those of the former Hutton, 
Black. Playfair, Dugald Stewart and W'utt. The literary division 
has bron much less productive than the other. A second charter was 
obtained in i8it. The society bos published Transactions {gto, 
1788, &c.) and Proceedings (8vo, 1832, etc.). The Royal Scottish Soc. 
of Arts (1821) publishes Transactions. 

The Linnean Society for the promotion of zoology and botany 
was founded in 1788 by Dr (afterwards Sir) J. E. Smith, in order 
to supplement the work ot the Royal Society, and obtained a royal 
charter in 1802. The herbarium and collections of Linnaeus, with 
the founder's additions, were purchased after his death. It removed 
from Sir Joseph Banks's old house in Soho Square to Burlington 
House (London) in 1837, and assumed the apartments it now 
occupies in 1873. It has published Proceedings (1849, &c.). The 
Journal (8vo, 1856, &c.) and the Transactions (ato. 1791, &c.) are 
divided into zoological and’botanical sections. The Soci^ for the 
Encouragement of Arts, Commerce and Manufactures took its origin 
in 1753 from an academy established in the Strand by the landscape 
painter William Shipley. Attention was paid to the application 
of science to practicsu purposes, a subject passed over by the Royal 
Society. Exhibitions of pictures by native artists were held, and 
the first exhibition of the Royal Academy took pl^ in its rooms. 
A fresh start in a new career was made by the Society of Arte (since 
1909 known as the Royal Society of Arts) in 1847, when it obtair^ a 
charter and the presidency of the Prince Consort. The International 
Exhibition of 1851 sprang from the smaller exhibitions previously 
held in its rooms. The East Indian section dates from 1869, the 
foreign and colonial and the chemical sections from 1874. Its 
organs have been Transactions (1783-1849) and the Journal (1853, 
&c.). Sir Joseph Banks, Count Rumford and other fellows of the 
Royal Society started the Royal Institution in 1799, w^ a site was 
purchased in Albemarle Street for " an estabhshment in London for 
diffusing the knowledge of useful mechanical improvements," to 
" teach the application of science to the useful purposes of life." 
The institution was incorporated in the following year. One of the 
most important epochs in the history of chemist^ must be dated 
from the establishment of the laboratory where Davy and Faraday 
pursued their investigations. Belonging to the institution axe 
foundations for professorships in natural philosophy, chemistry and 
physiology. Courses of lectures on special subjects are given as well 
as discourses (once a week) of a more general and literary character. 
Its Journal has been issued since 1002. The London Inshtulion 
was estabUshed on a similar basis in 1805 and incorporated in 1^7- 
The building in Finsbury Circus was erected ip 1819. The British 
Association for the Atb/ancement of Science was instituted at York 
on 27th September 1831 in imitation of the itinerant scientific 
parliament held in Germany since 1822 (already referred to), and 
arose from a proposal^ Sir I). Brewster. A meeting is held annually 
at some place in the British empire chosen at a previous meeting. 
The object of the association is to promote science, to direct general 
attention to scientific matters, and to facilitate intercourse tetween 
scientific workers. Abstracts of the proceedings and reports of 
committees are publisbed in the annual Report (1833, &c.). The 
Historical Society of Science (1B41) printed a couple of volumas; 
and the Ray Society (1844), instituted for the printing of o^inal anil 
scarce old works in zoolo^ and botany, atiii flourianes. The Royal 
Colonial Institute was founded in 1868 and inemporated iii 1882. 
It provides a place ot meeting for gentlemen ooiuiected with the 
colonies and BritiA India, undertalm investigations into subjects 
relating to the British empire, has established a museum and library, 
and gives lectures in its new building in Nortbumberland Avenue 
(London). It has pubUsbed Proceedingt since 1870, The Victoria 
Institute, or Philosophical Society of Great Britain, y/ts fousxled in 
1865 to form a connecting bond between men of science and others 
engaged in investigating important questions of pbilOMqihy arid 
sdenoe, more especially those bearing upon the truths reveued in 
Holy ^ripture. Its orean is the Journal (1867, Ae.). The Royal 
Asiatic Society and the East India Association (1866) publish Jo ur na ls . 
The African Society meets at tire Imperial luMhute mad puMishes a 
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Journal. The Stiborm Sot. (1885) Momotee nature study and 
hmes a Mag. The foundation in 1821 cn t^e Society for the Encourage¬ 
ment of the Useful Arts in Scotland, now usually known as the Ro^ 
Scottish Society of Arts, for the promotion d the useiul aits and sncb 
branches of edouce as bear upon them, was doe to Sir D. Brewster, 
Sir I. Mackintosh and others; it was incorperated in 1841, and has 
published Transactions since ■^t year. 

The leading provincial sociebes of Great Britain of a general 
character are as follows:—-Aberdeen, Nat. Hist. Soc. (1863), Trams.-, 
Phil. Soc. (1840). Alloa, Sac. of Nat. Hist, and Arch. (1W3), Proc. 
(i8fr5, £c.). Banff, Banffshirt Field Club and Sc. Soc. (1880), Proc. 
mth, Nat. Hist, and Antio. Field Club U866), Proc. (1867, &c.); 
Roy. Lit. and Sc. Inst. (1B23), Proc .; Bath Lit. and Phu. Assn. 
Bedford, Bedfordshire Nat. Hist. Soc. (1875), Trans. Belfast, Nat. 
Hist, and Phil. Soc. (i8ai), Proc. (1853, &c.), museum; Naturalists' 
Field Club (1863), Aoc. (1875, &c.). Berwickshire Naturalists' Club 
(1831), Proc. (1834, &c.). Burkeimead, LU. and Sc. Soc, (1857). 
Birmingham, Nat. Hist, and Phil. Soc. (1858), Trans .; Birmingham 
and Midland Institute Sc. Soc. (1S70), Trans, ot aichaeolo^cal section 
(1871, dec .); Phil. Soc. (187^ has a fund for momotion of original 
research, Proc.; Midland Union of Nat. Hist. Societies (1877), 
Midland Naturalist. Bolton, JM, and Phil. Soc. (1871). Bradfora, 
i’Ail. .Soc. (t865); Bradford Scientific Assn.(l8j5), Journal. Brighton, 
Brighton and Hove Nat. Hist, and Phil. Soc. (1855), JVoe. Bristol, 
Naturalists' Soc. (1863), Proc. (x866, &c.). Burnley, Lit. and Sc. Club 
(1873), Trans. Burton-on-Trent, Nat. Hist, and Arch. Soc. (1876), 
Trans. Cambridge, Phil. Soc. (xSig; incorporated x833), for the 
promotion of ^losophy and natural science, owns museum and 
nbnuy, Proc. (1843, &c.), Trans. (xSax, &c.). Cardifi, Naturalists' 
Sac. (1867), Trans. Chester, Soc. of Nat. Sc., Lit. and Arts (187X). 
Cork Royal Inst. (1807), library; Cuaiarian and Arch. Sac. (1836). 
Cornwall Royal Inst., at Truro (x8x8), devoted to natural philoKipby, 
natural history, and antiquities, Jottrnal (1864, &C.); Royal Cornwall 
Polytechnic Soc., at Falmouth (xSss; founded by the daughters of 
R, W. Fox and others), for the encouragement of science and the 
fine and industrial arts, Trans. (X835, dt^). Cumberland Assoc, for 
fAe Advancement of Lit. and Sc. (1876), pror^ed a means of union for 
the local societies of Cumberland snd Westmorland, Trans. Derby¬ 
shire Arch, and Nat. Hist. Soc. (X878), Journal. Derry Nat. Hist, and 
Phil. Soc. (t87o), Dauonshire Assoc, for fha Advancement of Sc. 
(1863}. Dorset Nat. Hist, and Aniia. Field Club (X875), Proc. Dum- 
friesskirs and GaUoway Sc., Nat. HtH. and Aniig. Soc. (1876), Trans. 
Dundee, Naturalists' Soc. (1873). Eastbourne, Nat. Hist. Soc. (1867), 
Proc. (X869, &C.). East of Scotland Union of Naturalists' SocisHes 
(t884), TVotts. Ebbw Vale, lit. and Sc. Inst. (xSjoj. Elgin, Elgin 
and Morayshirs Lit. and Sc. Assoc. (X836). Esse* Field Club (1880), 
museums at Stratford and Chingford. Exeter, Naturalists' Club 
and Arch. Assoc. (1863). Glasgow, Roy. Phil. Soc. (xSos), Proc. 
(X844, Ac.); Nat. Hist. Soc. (X85X), Proc. (1868, Ac.) ; Soc. of Field 
Naturalists (187a), Trans. (x8^, Ac.); Anasrsonian Naturalists' Soc. 
Gloucester, Lit. and Sc. Atsoe. (X838). Greenock, Phil. Soc. (1861). 
Halifax, Phil, and Lit. Soc. (1830), museum and library. Herefora, 
Woolho^ Naturalists' Field Club, Hereford Pomona and Trans. (x8&6, 
Ac.). Hertfordshirs Net. Hist. Soc. and Field Club, formed in 1879 
from the Watford Nat, Hist, Soc. {X875), Trans. High Wycombe, 
Nat. Hist. Soc. (1863), Magasins (X866, Ac.). Hull, lit. emd Phil. 
Soc. (1823), Trans. Mat, Ac.). Inverness, Sc. Soc. and Field 
Club (1875). Isle of Il'igAi Pml. and Sc. Soc. (xSw). Kent (East) 
Nat. Hist. Sac. at Canterbury (X858), Trans. Leeds, Phil, and 
LB. Soc. (1830); Naturalists' Club (1870), Trans. I.mcester, Lit. 
and Phil. Soc. (X835), Trans. Lewes, Lewes and East Sussex Nat. 
Hist. Sac. (1S64). liveipool, LB. and Phil. Soc. (1812; united with 
Nat. Hist, Soc. in 1844), Proc. (1845, Ac.); Philomathic Soc, (1825), 
Trans.; Polytschnic Soc. (X838), Journal (X838, Ac.); Naturalists^ 
Fisld ChA (x86o). Manchester, Lit. and PhtL Sac. (X7S1), two 
sections, one physical and mathematical, the otiier for microscopy 
and natural history—the original statements respecting the atomic 
theory were given by Dalton in the Msmoirs (tyag, Aci), alaoiVuc.; 
FiM Naturalists' and Arch. Sac. (x86o}, Proc .; SHentifie Students’ 
Assoc. (1861). Montrose, Nat. Hist, ema AtBiq. Soc. (1836), mnseum. 
Newbuiy, District FiM CM> (1870), Trans. (X87X, Aic.). Newcastie- 
<m-Tyne, LB. emd Phil. Soc. <1793), Ubraiy; Northumberland, 
Durham and Newcastle Nat, Hist. Sac, (1839), a museum (opened in 
1884), Trans, Norfolk, Norfolh and Norwich Naturalists' Sac. (1869), 
Trans. '(X870, Ac.). Nottingham, LB. and Phil. Soc. (1864); Naturiu- 
iets' Sea. (1852), Trans. Orhney AnHg. and Nat. Hist. Soc. (1837), 
museusi.' Oxford, Askmolean Nat. Hist. Soe. <1838), Proc. ftodey, 
Phil. Institution (x8o8), free Ubca^ and museum; Mr Coats pre- 
.sonted hU observatory in 1882. Peazance, Nat. Hist, and Antig. 
Soe. (r839), museum, t^oc. (1845, Ac.). Perth, LB. and Antig. Soe. 
I1784); Perthshire Soe. of Nat. Sc. (X867), Proc. (X869, Ac.), the 
Scottish Naturalist (1870, Ac.).- Bsterbead, Buchan FiM Club (X887), 
Trans. Hymoerth, Plymouth Inst, and Devon and Cornwall Nat. Hist. 
Soe, (x8x2), museum, art gallery and library. Preston Sc. Soc., 
affiliated witii Brittsh Assn. Sidunond^SicAnianif and North Riding 
Naturalists' FiM Club (1863), Trans. Ripon, Naturalists' Club ana 
Sc. Auoe. (i88a). Roehdgla LB. and Sc. Soc., Trans. Scarborough, 
PMt. and Arch. Soe. {tiyt), museum and libn^. Severn Vauey 
NeOuralistt' FiM Chib, at SBridgenorth (X863). Sheffield, LB. ana 
Phil. Soe-(sBaa); MutaumsAeeoe. (taSg^, Proc. and Joum. Shetland 


Ltf. and Sc. Soc. At Lerwick (1861). Shropshire and North Wales Nat. 
Hist, and Antig. Soc. (X83S), at Shrewsbuiy. Somersetshire Arch, and 
Nat. Hist. Soc., at Taunton (1849), Proc. (1851, Ac.). Southampton, 
Hartley Institution (founded under bequest of H. R. Hartiey in 1859, 
Incorporated x863), for the promotion of scientific, antiquarian and 
Oriental studies and the fine arts, owns a musemn and library. 
Staffordshire (North) FiM Club send Arch. Soc. (founded as a natural 
history society in 1865; enlarged X877), meets at Stone, Trans. 
Stirlmg, Nat. Hist, and Arch. Soc. (1878), Trans. Stodroort, Soc. of 
Naturalists (1884), Trans. Suffolk Inst, of Arch, and Nat. Hist., at 
Bury St Edmunds (X848), Proc. (XS48, Ac.), The East Anglian (X859, 
Ac.). Swansea, Royal Institution of South Wales, (founded 1835; 
incorporated 1883), with a museum and library, promotes natu^ 
history and applied science, literature and fine arts, local history and 
antiquities. Tamworth, Nat. Hist., Geohg. emd Antig. Soc. (1871). 
Teign Naturalists' FiM Club (1858). Torquay, Nat. Hist. Soc. (1844), 
museum and library. Twssdside and Kelso Physical and Antig. Soc. 
(1834). Warrington, LB. and PhU. Soc. (founded in 1870 upon 
the Afier. SocJ. Warwickshire Nat. Hist, and Arch. Soc. (1836); 
Warwickshire Field Club (1834). Whitby, LB. and Phit. Soc. (1823). 
Whitehaven Sc. Assn., JowrruU. Wiltshire Arch, and Nat. Hist. Soc., 
at Devizes (1853), Wiltshire Magaeine {X853, Ac.). Windsor, 
Windsor and Eton Sc. Soc,, Trans. Witney, Nat. Hist, and LB. Soc. 
(1858). Yorkshire Phil, Soe. (1822), the museum in the grounds of 
St Mary's Abbey, York, contains a remarkable collection of Roman 
remains; NaturMists' Union of the natural history and scientific 
societies of the county (founded in x86x as the West Riding Consoli¬ 
dated Naturalists' Soc., reorganized in 1876), publishes the NMuralist 
(1876, Ac.), Trans. 

Apstraua and Nbw Zbaland ; Addaide, Phit. Soc., Trans. (x86;, 
Ac.); South Austialiem Inst. (tBr/e>),'Bi]rtiy -, Roy.Soe.ofS, Australia 
(1853), Trans., Proc., Reports, AwMaad, Auckland Inst. Brisbane, 
Queensland PML Soc, (x86o),now the Soy. Soc. of Queensland (1884), 
Tvoc. Christchurch, Phil. Inst. Hobsrt Town, Roy. Soc. of Tas¬ 
mania, P^ers and Proc, (1843, Ac.). Mdbouine, Roy. Soc. of 
Victoria, Trans, and Proc. (1834, Ac.); Nat. HisL Sot ,; Zool. and 
Acetim. Soc., Proc. (1S72, Ac.). Sycuiey, Roy, Soc. of N.S. Wales 
(1821), Proc. (1887, Ac.); Linnean Soe. of N 3 . Wales (1874), Proc. 
(1875, Ac.); Phil. Soc., Trans. (1862. Ac.); Australasian Assoc, for 
Advancement of Sc., Reports of Annual Meetings (held at different 
place each year) 1 x 888 , ac.). Wellington, New Zedand Inst., Trans, 
and Proc. (1868, Ac.). 

Cakada : Ha lifax , Nova Scotian Inst, of Sc., Proc. and Trans. (1862, 
Ac.). Montreal,Naf.Hisf. Soc. of Montreal (1827), Canadian Ilec.ofSe. 
Ottawa, Roy. Soc. of Canada, Trans. (3 ser.) (1882, Ac.); LB. and Sc, 
Soc. (1870), Trans. (1897, Ac.). St John, Nat. Hist. Soe. of N. Bruns, 
(1862), Bulletins (26 vote.). Toronto, Canadian Inst. (1849), Trans. 
and Proc. (1832, Ac.); Roy. Conadiaii Acad, of Arts (x88o). Winni¬ 
peg, HiB. and Sv. Soc, 

Sooth Africa: Cape Town, SouA Afr. PkO, Soe., Trems, (X878, 
Ac.). 

WBST Indies : Kingston, Roy. Soe. of Arts of Jamaica, Trans. 
(1^4, Ac.); Port of S^n, Sc. Assoc, of Trinidad, Proc. (1866, Ac.). 

India, Ac. : Calcutta, Asiatic Soc. of Bengal (1784), Journal 
(1832, Ac.; 1865, Ac.), Bibl. Indica (1848, AcO, Mem. (X905, Ac.). 
Singapore, Roy, Asiatic Soc. (Straits Sr.), Journal (x88o, Ac.). 
Sh^bai, Rm. Asiatic Soe. (N. China Sr.), Journal (1837, Ac.). 
Cairo, Inst. Egyptien (1859). Mauiitius, Roy. Sac. of Arts and Sc., 
Proc. (1846, Ac.) and Trans. (1848, Ac.). 

United States. —The Smithsonian Institution Ig.v,), the most 
important scientific body in America, is dotlt with in a ^arate 
ar&le. The first sdentmc society in the United States originated 
from a Proposal for Promotirw Useful Knowledge among the British 
Plantations, issued by Dr FrankUn in 1743. in t& following 
year the American Philosophical Society was founded at Phila¬ 
delphia, with Thomas Hopidnson as prtoident and Franklin as 
secretory. With it was united on 2nd January 1769 another Phila¬ 
delphia society, The Junto (1758), the records of which have been 

E reserved. The American Philosophical Society is still in vigorous 
fe, and is an exclusively scientific body and the oldest otganized 
society in the United States for the pursuit of philos^hical investiga¬ 
tion in its broadest sense. It publishes Transactions (eto, 177X, Ac.) 
and Proceedings (8vo, 1838, Ac.). Second in point of date comes the 
American Academy of Arts and Scierwes of Boston, incorporated in 
1760 with the object of furthering the study of the antiquities and 
natural history ai the country, its Memoirs (gto, 1783, Ac.) and 
Proceedings (8vo, 1846, Ac.) are still published. The fanHsetieut 
Academy of Arts and Scietwes was incarporated at New Haven in 
1799. At first only devoted to matters connected with the state of 
Connecticut, it now embraces the whole field of the sdsnees and useful 
arte. Itbasissued Memoirs (x8io-x8x6), and now publiahea Trans¬ 
actions (t86b, Ac.). One of the leadra| societies in the United States, 
the Academy of Natural Scisnees ot Phitedglphia, founded in x8ia and 
ittcoipomted in 1817, possesses an excellent library; the natural 
histo^ museum is e^cially rich in concholo^.. It issues a Journal 
(1817, Ac.) and Proaudings (2843, Ac.). TbeAmerican Entomologioal 
Socisty is merged with it. The FranhUn Instiiuts ot the sane, city, 
incotponted in i8a3< possesses a librsiy, gives lectures and issues a 
Journal (1826, Ac.). The Boston Sacuty of Natural History was 
founded upon the Lmnean Society (1814) in 1830 ud incorporated 
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in 1831, It possesses a Hbrary and a cabinet oi specimens. It 
bas published the Boston Journal of Natural History (8vo, 1837- 
1863), Memoirs (4to. 1806, &c.) and Proceedings (1841, &o.). The 
Lyceum of Natural History, New York, was incorporated in 1818 
and has published Annals from 1823 (1824, &c.) and Proceedings 
^870, &c!). In 1875 the name was changed to New York Academy of 
Sciences. A numtier of American naturalists and geologists, having 
held meetings in various cities between 1840 and 1847, resolved 
themselves at their Boston congress in the latter year into the 
American Association for the Advancement of Science, which was 
incorporated in 1874. Its object is " by periodical and migrato^ 
meetings to promote intercourse between American scientists." it 
has published Proceedings (1849, &c.). Hie National Academy of 
Sciencet-was incorporated at W^in^on in 2863 with a view to 
making the knowledge of specialists available for the service of 
government. There arc two classes oi members, those in mathe¬ 
matics and physics and those in natural history. It has issued 
Annuals (Cambridge, 1805, &c.) and Reports, as wcU as Memoirs 
(1866, &c.). The Academies of Sciences at San Francisco (1853), St 
Louis (1856, incoiporated 1857), and Chicago (1857. incorporated 
1865) deserve special mention. 

Among the remaining societies of a general soentific cbaractei are ~ 
Albany Inst. (1829), Trans. (1830-9^). Proc. (1873-82). Ann Arbor, 
Michigan Ac. of Sc. (1894). Baltimore, Maryland Acad, of Sc., 
Trans. (1901). Boston, Cm. Soc. of Mass. (1892), Tratu. Brooklyn 
Inst, of Arts and Sc. BuS&lo.Soc.of Nat. Sc. (1861), BuB. Charleston, 
Elliot Soc. of Nat. Hist. (1853), Proc. (1855, &c.). Journal (4to, 1859, 
&c.). Cincinnati Soc. of Nat. Hist. (1870), Journal (1878, Sc.); 
Cm. Museum Assoc. (t88i). Cleveland, Acad, of Nat. Sc. (1852), 
Annals and Proc.; TheCleteland Society [Archaeol. Inst, oi America] 
(1895). Colximlma, Ohio State Acad, of Sc. (i8gi), Publ. DesMoines, 
Iowa Acad, of Sc. (1887), Proc. Hartiord, Sc. Soc. (1896), formerly 
the Hartford Soc. of Nat. Sc. (2885), Bull. (1902, Sc.). Indianapolis, 
Indiana Acad, of Sc. (1885), Proc. (1891, Ac.). Itlnma. Amer. PhU. 
Assoc. (1902). Lincoln, Nebraska Acad, of Sc. (1891), Publ. Los 
Angeles, South California Acad, of Sc. (i8gi). Bull. Madison, Wis¬ 
consin Acad, of Sc., Arts and Letters, Trans. (2870, &c.). Milwaukee, 
Wisconsin Nat. Hist. Soc. (1837), Bull. Minneapolis, Minnesota 
Acad, of Sc., BuU. (1873, Ac.). Minneapolis Acad, of Fine Arts 
(1883), Bull. (1903). New Orleans, Athenie Louisianais (1876), 
Comptes rend. New York, Amer. Inst, of the City of New York (1829), 
Journal (1834), Trans. (1841, Ac.); Amer. Inst, for Sc. Research 
(1904), Proc. and Journal. Portland (Maine), Soc. of Nat. Hist. 
(1850), Proc. (1862, Ac.). Ponghkeepsie, Vassar Brothers’ Institute, 
Proc. (1874, Ac., 1876, Ac.). Rochester Acad, of Nat. Sc. (1881). 
Bt. Louis, Acad, of Sc. (18,37), Trans. Salem (Mass,), Essex County 
Nat. Hist. Soc. (1833; now merged in the Essex Institute) published 
the American Naturalist (iSOy-iSbd), afterwards issued by the 
Peabody Acad, of Science, as well as Proc. (1836, Ac.) and Bulletin 
(1869. Ac.). San Francisco, Tech. Soc. of the Pacific Coast (1884), 
Trans, in Journal of the Assoc, of Engineering Societies, Santa 
Barbara Soc. of Nat. Hist, (1876), Bull. (1887). Sioux City, yfcod. 
of Se. and Letters (1883), Proc. (1903, Ac.). Topeka. Kansas Acad, of 
Science (1868), Trans. Washington, Phil. Soc. of Washington (tSji), 
Bull. 11S74, Ac.). Wilkes-Barr8, Wyoming Hist, and Geol. Soc. 
(1838), Proc. and Coll. (1858, Ac.). 

Frakce. —The Institut de France (sec Academies), which includes 
five separate academies, stands at toe head of all French societies. 
The SocUti Philotechnigue, founded in 1795 and recognized as of 
public usefulness by a decree of nth May 1861, had for its object 
toe encouragement and study of literature, science and the fine 
arts; literary organ was an Annuaire (1840, Ac.). Tte Sociiti d'En- 
couragement pour VIndustrie Nationals was founded in 1801 lor toe 
amelioration of all branches of French industry, and was recog¬ 
nized by the state in 2824; Bulletin. The Acadimie NaKomue, 
Agricole, Manufacturiire, Commercials was founded by toe due de 
Montmorency in 1830, a^ also offers prizes and medals, and brings 
out a Bulletin (1830, Ac.). The Association Franpaise pour TAvance- 
ment des Sciencts (187a), founded on the model of the British Asso¬ 
ciation, holds migratory meetings and publishes Comptes rendus. 
With it has been amalgamated toey<ssoMa«o» SdenKfijue de France, 
founded by Le Verrier m 1864. 

The departmental societies are very numerous and active. The 
chief are the following. Abbeville, Soc. d’Emulation (1797). M6m. 
(18.33, Ac.). Agen, Soc. d’.igr.. Sc., et Arts (1784), Recueil (1800, Ac.). 
Aix, Acad, des Sc., 6-c. (1629), based on Soc. des Amis de la Sc. 
(17O5), Mim. (1819, Ac.). Alais, Soc. Sc. et Litt. (1868), Bull. (1868, 
Ac.). Amiens, Acad., based on Soc. Litt. (1750). Mim. (1835, Ac.); 


Angouiftme, Soc. d’Am., iS'C., de la Charente (1803), AnnaUs (1819, 
Ac.). Annecy, Soc. Florimontane (1851), Annales (1851, Ac.) and 
Reo. Sauoisienna (1851). Apt. Soc. Litt., Sc., et Art. (1863), Ann^s 
(1865, Ac.). Arras, Acad. (1737), Mtm. (1818, Ac.) and other publica¬ 
tions. Autun, Soc. tduenue (1836), Mim. (1872, Ac.) and other 
publications. Auxerre, Soc. itosSe. (1847), BniJ. (1847, AcA Avignon, 
Acad, de Vaucluse (formerly the Lycie a'Agr.,&w., iSoi), Mim. (1804), 
Documents and Ciuiuleriret. Bar-le-Dnc, See, des Letfres, Ac. (1870), 
Mim. (1871, Ac.). Bayeiiic, Soc. des Se., Arts, et B.~Lett. (1841), 


Mimji{i8^t, Ac.). Beauvais, Soe. Aead. (1847), Mtm. (181^7, Ac.), 
Comptes rendus (1882, Ac.). Belfort, Soc. d'Emulaiion (1872), Bull. 
(1872). Besanfon, Aged. *des Sc., (1732; suppressed in 1793; 
re-established 1805), Proc.-verb. (1734, Acj, Mim. (1838, Ac.) ; 
Soc. d‘£mulaii<m (1841^, Mim, ^841, Ac.). Biziers, Soc. Areh., Sc., 
Ac. (1834), BuU. (1834, &c.). Blob, Soc. des Sc. et Lettres de Loir- 
et-Cher (183a),Mim. {1833. &c.). Bordeaux, .lead. (1712; suppressed 
1793: re-established I8i6), Actes (1839, Ac.) ; Soc. Linn. (1818), 
BuU. (1826-1829) and Actes (1830, Ac.).; Soc. des Sc. (1830), 
Mim. {1835, Ac.). Boulogne, Soe. Acad. (1864), Mim. (1864, Ac.). 
Bouig. Soc. d’£mulation (1733), Journal (1817-1868) and Annales 
(1868, Ac.). Bourges, Soc. Hist., &v., du Cher (1849), Mim. (1857, 
Ac.). Brive la Gaillarde, Soc. Sc., Hist., et Archtot. (1878), BuU. 
(1879, Ac.). Caen, Acad. (1632), Rec. (1731-1816), Mim. (’823); 
Soc. Ltnn. (1823), Mim. (1824, Ac.), and Butt. (1833, Ac.): Assoc. 
Normande (1831), Annuaire (1835, Ac.). Cahors, Soc. des Etudes Litt., 
Sc. et AftisHaues (1872), BuU. {1873, Ac.). Cambrai, Soc. d'Emutation 
(1804), Mim. (1808, Ac.). Cannes, Soc. des Sc. (1868), Mim. (1869, 
Ac.). Carcassonne, Soc, d'Studes, &-C. (1889), BuU, (1890, Ac.). 
Chambfiry, Acad. (1819), Mim. (1825, Ac.). Cb&teaudnn, Soc. 
Dunoise (1864), Btuf. (1864, Ac.). Cherbourg, Soc. Acad. (1733), 
Mim. (1833, Ac.); Soc. Nat. (1851), Mim. (183a, Ac.). Clermont- 
Ferrand, Acad. (1747), Annales (1828, Ac.) and Buff. (1881, Ac.). 
Dijon, Acad, (^25; suppressed 1793; re-established 1800], Mim, 
(1769, Ac.). Douai, Soc. d'Agr., (S^., du Nord (1799). Mim. 
(1826, Ac.). Draguinan, Soc, d’Etudes Sc. (1833), Bull. U836, Ac.). 
Dunkirk, Soc. Dunkerguoise (1851), Mim. (1833, Ac.), foinal. Soc. 
simulation {18x3). Journal (1823-1^), Siances (1828-1830), 
Annettes (1828. AcJ. Evreux, Soc. Libre d'Agr., &-c. (1798), Re¬ 
cueil. Gap, Soc. a'Etudes (1881), Butt, (1882, Ac.). GrenObie, Acad. 
Delphinette (2789), based on Soc. Litt, ( 177 *). Bull. (2836, Ac.). 
Havre, Soc. d’itudes Dtverses (1833), jBscmcj/ jr834. Ac.). Laos, Soc. 
.dead. (1850), Bull. (1852, Ac.). La Roche, Soc. d'EmitoKi'ow (1834), 
Annuaire (1855, Ac.). La Rochelle, Acad. (1732: suppressed 1791; 
reconstituted in 1803 as Lycie Rochelais and in 1833 under its former 
name), Annales (1834, Ac.). Le Havre, Soc. des Sc. et Arts (1868), 
BuU. (1868, Ac.). Le Mans, Soc. d'Agr., &c., de la Sarthe (founded in 
1761 ; reorganized on several occasions, and finally in 1839), BuU. 
(1833, Ac.). Le Puy, Soc. d'Agr., Sc., 6-c. (1819), Annales (18^, Ac.) 
and Bull. (1836, Ac.). Lille, soc. des Sc.. S'C. (founded 1802 as .Soc. 
d'Amateurs), Mim. {1802, &.C,) ■, Soe. d'Eludes, BuU. U8gg). Limoges, 
Soc. d’Agr., Sc., &v., de la Haute-Vienne (1739), Butt. (1822, Ac.). 
Lcms-le-Saonier, Soc. Simulation (1817), Mem. (1818, Ac.). Lyons, 
. 4 cad. (1724), Mim. (1854, Ac.); Sec. d'Agr., Hist. Nat., (1761), 
Comptes rend. (1806, Ac.) and Mim. (1838, Ac.); Soc. Linn. (1822), 
Annales (2836, Ac.). Mflcou, Aead. (1803)1, Comptes rend. (1806-1847) 
and (1831, Ac.). Marseilles, yfeoa. (1726, in 1766 called Soc. 

des Sciences ; suppressed in 1793; reoigani^ in 1799. and finally 
in 180a), Recueil \x727-x78S) and Mim. (1803, Ac.). Mesux, Soc. 
Libre d'Agr., Sc., &-c. (1798; reorganized in 1820), Publ. (1833, Ac.). 
Monde, Soc. SAgr., 6-c., de la Losire (1819), Mim. (1827, Ac.) and 
Bull. (1830, Ac.). Montauban, Aead. (1730), Recueil (1742-1750 and 
1869, Ac.). Hontbfiliard. Sec. d'Em. (1850), Mim. (1832, Ac.). 
Mim^Uier, Acad, (founded in 1706 as Soc. Royals ; suppressed in 
1793 ; finally reorganized in 1846], Mim. (1847, Ac.); Soc. d'HorH- 
ouU., &o., de I'HirauU (i860), Annales (i860, Ac.). Moulins, Soc. 
d'ini. (1846), Bull. {1646, Ac.). Nancy, Acad, de Stanislas (1750), 
Mim. (1754. Ac.): Soc. des Sc. (1873), founded on Soc. des Sc. NM. 
de Strasbourg (1828), Mim. (1830, Ac.) and Butt. (1866, Ac.); Soc. 
d'archiol., (1848), Mim. (1849, Ac.), Journal (1832, Ac.). Nantes, 
Soc. yicoa. de la Loire Inf. (1848), founded in 1798 as Inslilut Di- 
partmenial, Anmttes (1830, Ac.). Nevers, Soc. Nivemaise (1831), Butt. 
(1851, Ac.). Nice, Soc. des lUttfes, (j86i), Annales (1865, Ac.). 
Nlmes, Acad. (1682), Mim. (1803); Soc. d'itude des Sc. Nat. (1871), 
Bull. (1873, Ac.). Niort, Soc.deStatisi.Sc.,&-c.,disDiux-Sivrish83^, 
Mim. (1836, Ac.) and Butt. (1832, Ac.). Orleans, Aead. do Sainte- 
Croix (1863), Lent, st Mim. (1863, Ac.); Soc. d’Agr., Sc., B-e. (1809), 
Bull. (1810-1813), Ann. (1818-1837), and Mim, (1837, Ac.). Ban, Sec. 
des Sc., Lettres, 6-c. (1841), Butt. (1841, Ac.). Feriguenx, See. d'Agr., 
Sc„ &e., de la Dordogne (1820), Annales (1840, Ac.). Fer^gnan, Sec. 
ylgr., (fre., et Litt. (1833), BuU. (1834, Ac.). Poitiers, »c. d'Agr,, 
Belles-lMret, &c. (1789), Bull. (latS, &c.). Piivai^ See. dss Se. Nat. 
St Hist. (1861), BiM. {t86t, Ac.). Reims, Aead. Nat. (1841), SAmicm 
( 1844, Ac.). Rochefort, See. de Giog.,Lettres, Sc, el Arte (1878), Butt, 
(1879, Ac.). Rodez, See. dss Lettres, Se., &e., de I'Awyron (1836), 
Mim. (1838, Ac.) and ProeCs-Forli. (1864, Ac.). Rouen, Aead. (1744), 
‘rids Analyt. (1744, Ac.); Soe. Ltiwc d'inuttsttien, 6-0. (1790). 


Prids y . 

(1797, Ac.): iei.’ des Amis des Sc. Nat. (1864), Butt. (£863, Ac.). 
Saint-Brienc, Soc. iTim., Bull, et Mim. (1861, Ac.). Saint-DiA Sec. 
PhUematique (1875), Butt. (1876, Ac.). Saint-Etienne, See. d'Agr., 
Se., de la Loun (1822), Annaies (1B37). Saint-Lo, Soc. d'Agr:, Sw. 
(1833), Mim., Se. (1837, Ac.). samt-Quentin, Soc. Acad. (i8«3), 
Mim. (1830, Ac.), simur, Soe. dee Sc. Hist, et Ndt. (1843). Butt, 
(1864, Acl). Soisaona, Soc. Arch., Hist, el Se. (1846), Minti (1847, 
Ac.). Tarbaa, Soc. Acad, dee Hsmtes-PyrMes (1853), BuU. 11834, Ac.). 
Toulon, . She. Aead. du Var (xSit), Maix. (1833, Ah.)- ‘Bealoaae, 
Aead. (founded in 1640; known to 1704 as Soc. dei LhittemiiUe 8sd 
by other names to 1807, when present title wae Idouirad), Hitt, it 
Mim. (1783-1790) and Mim. (1837, Ac.); See. iffHul. Ned. (I866\ 
BuU. (1867. Ac.); Soe. das Se. (1873), Butt. dSyai AeC). Tours, See. 
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d'Agr., &-C., d'Indrt-tt-Loin (iounded in 1761 as Soc, Soy. d'^^igr.), 
Rumil (1763 and 1803-1810J and Annates (1821, &c.). Troyes, Soc. 
Acad., based on Soc, Acad, de VAube ^r79^> Mim. (1801, &c.). 
Valenciennes, Soc, d'Agr., Sc., et Arts (1831), M^m. (1833, &c.; 
1865. &c.)' and Sevue Agrtcole (1849, &c.). Vannes, Soc. Poly~ 
mafhiqut au Morhihan (1826), Proc.-oerb. (1827. &c.) and Bull. (1857, 
&c.). Venddme, Soc. Arch,, Sc., et Lift. (1802), BuU. (1862, &c.). 
Verdun, Soc. Philomath. (1822), Mim. (1840). Versailles, Soc. d'Agr. 
et des Arts (1798), Mim. (^99-1864) and Bull. (1866, &c.); Soc. des 
Sc. Nat. et Med. (1832), Mim. (1835, &c.); Soc. des Sc. Morales, Src. 
(1798), Mim. {1847-1^7), Revue (1899, &c.). Vesoul, 5oc. d'Agr., 
&-C., de la Haule-Sadne (iBot; reorganized in 1819 and 1832), Recueil 
Agronom. (1836, &c.), Mim. (1839, &c.), and Bull. (1869, &c.). 
Vitry-le-Franrais, Soc, des Sc. et Arts (1861), Bull. (1867, &c.). 
Constantine (Algeria), Soc. Archiol. (1852), Annuaire et Recueil 
(1^3, &c.). 

Geruanv and ADSTnA-HuNGAKV.- Agram, J^o-slavenska Aha- 
demija or South Slav. Acad. (i8(>(i), various publications; Croatian 
Nat. Hist. Soc. (1885). Altenburg, Naturforsch. Ges. d. Osterlandes 
(1817), Mittheil. Augsburg, Naturforsch. Ver. (1846),jBn-, (18.^8, &c.). 
&unbere, Naturforsch. Ges. (1834), Ber. (1852, &c.). wrlin, Ges. 
naturf.Freunde lf.jyi),Sitsungsher. (18G0, &c.); Deutsch-asiatischeGes. 
(1902), Zeitschnft. Blankenburg, Naturwiss. Ver. des Hanes (1831), 
Ber. (1841, &c.). Boan.Naturh.-Vereiniib^i), Verhandl. [1644, &c.); 
Gbrree Ges. (187O), Hist. JahrbOch. (1879, &c.); Niederrhmn. Ges. 
(1818, reorganized, 1839). Bremen, Naturwiss. Ver, (1864), Abhandl. 
(t868, &c.). Breslau, Sehles. Ges, f, vaterl. Kultur (1803), Jahresber. 
(1804, &c.). Bromberg, Deutsche Ges. f. Kunst u. Wiss. (1902) with 
7 aectbns, Jahresber. (1902, &c.). Briiim, K. k. Mdhr.-Schles. Ges., 
Mittheil, (1821, &c.), Budamst, K, Magyar Termisteitudomdnyi 
Tdrsulat or Roy. Hung. Soc. of Nat, Sciences (1841), many publications, 
monthly proceedings of zoological, chemicsJ and botamcal sections. 
Cassel, Ver. f. Naturkunde, Jahresber, (1837, &c.). Colmar, Soc. 
d'Hist. Alai. (1859) .Bull. (1.8O0, &c.). Cracow, T owanystwoNaukowe, 
afterwards JlAodemi/a Umiejetnosci at Acad, of Science (1815), with 
several sections ea(^ publishing proceedings; the Acad, issues a 
BulleHn (1873, &c.). Danzig, Naturforsch. Ges., Versuche (1745- 
1757) anti Semften (1820, &c.); Bot.soolog. Ver, (1878). Donaue- 
schmgen, Ver. /. Gesch, u, Naturgesch. (1801), Schriften. Dresden, 
Naturwiss.Ges. Isis (1833), Siteungsber. (1861, &c.); Ges. f. Natur-u. 
Heilhunde (18x8), Jahresber. (1848, &c.); Ges. f. Boianik u. Zoo¬ 
logit, Nunquam Otiosus (1870, etc.). Dilrkheim, Pollichio, Naturwiss. 
Ver., Jahresber. (1843, &c.). Elbeifeld, Naturwiss, Ver., Jahresber. 
(1831, &c.), Emden, Naturforsch, Ges. (1814), Jahresber. (1837, &c.j. 
Erfurt, Kgl. Pr. A had. gemeinnUtz. Wiss., Acta (1737, &c.), Abhandl. 
(1860, &c.). Frankfort Seckenbergische naturforsch. Ges. (1817), 
Museum (1834-1843) and Abhandl. (1834, &c.). Freiburg (in Baden), 
Naturforsch. Ges. (1821), Ber. (1838, &c.). Fulda, Ver. f. Natur¬ 
kunde (1865), Ber. (1870, &c.). Giessen, Oberhess, Ges. f. Natur- 
und Heilhunde (1833), Ber. (1847, &c.). Gorlitz, Oberlausiteer Ges. 
d. Wiss. (1779), Magasin (1822) ; Naturforsch. Ges. (1811), Abhandl, 
(1827, &c.). Gorz, Soc. Imp. Reale, Mem, G&ttingen, K. Ges. d. 
Wissensch. (1731,1893), Gdtt. gelehrte Anseigen, Abhandl. (1843, &c.) 
and Nachr. (1843, &:c.). Grata, Naturwiss. Ver., Mittheil. (1863, &c.)'. 
Greifswald, Naturwiss. Ver, von Neu-Vorpommem, Mittheil. (16O9, 
&c.). Halle, Naturf. Ges. (1779), Abhandl. (1833, &c.); Naturwiss. 
Ver. (1848), Zeitschrift (1833, &o.j. Hamburg, Naturwiss. Ver. (1837), 
Abhandl. (184&, &c.). Hanau, (FeBerautscAe Ges. (1808), Jahresber. 
(1832, &c.). Heidelberg, Afa<HrA(ei.-me<f. Ver., Verhandl. (1837, &c.); 
Ahad. der Wiss. SHfiung H. Lons (1909). Hermannstadt, Sieben- 
biirgiteh. med. Ver. f. Naturwiss., Verhandl. (1849, &c.). Innsbruck, 
Perdinandtum, Beitrdge (1823-1834) and Neue Zeitschrift (1833, 
&c.). Jena, K. Leopold.-Carol. A had. Athenaeum (1^5, &c.); 
K. Leopold.-Carol. D. Ahad. d. Naturf., Leopoldina (1839, &c.); 
Med.-rusturwiss. Ges. Jen., Zeitschr. (1864, &c.). Karlsruhe, Natur¬ 
wiss. Ver. (1863), Verhandl. (1864, See.). Klausenburg, SiebenbUrg. 
Museum, Anneden. Leipzig, Ges. Deut. Naturforscher u. Arzte (182a), 
Tageblatt{1836, kc,). Verhandl.; K. Sdchs. Ges. d. IFtss. (1846),B«r. 

K (>, &c.) and Abkandl. (1830, &c.); Deutsche morgenldnd. Ges. 

S|, Zettschrift (1847, Sec.). Abhandl, (1857, &c.). l^berg, Ges. 
V. Oalitieu, Ber. Liinebum, Naturwiss. Ver., Jahresber. (1832. See.). 
Magdeburg, Naturwiss. Ver., Abhandl. (1869, &c.). Mainz, Rhein, 
naturforsch. Ges. ,(1834). Matmheim, Ver. f. Naturk., Jahresber. 
(1834, See.). Marburg, Ges. s. Befdrderung der gesamten Naturwiss., 
founded in 1816 as Kurkessische Akademie, Schriften (1823, &c.) and 
Siteun^ber. {t8^. See.). Meissen, Ver. f. Erdk.,lsis (1843). Metz, 
^c«f., oased on Soc. des Lettres, c&c. (1S19), Mim. (1828, &c.); Soc. 
d'Hist. Nat., Mim. (1843) and BuU. (1844, &c.). Munich, MUnchener 
Orient, G^. (1901), Batrdge. Muiemberg, Naturhi^. Ges, (1801), 
■Abhandl. (1832, &c.), Mittheilungen ; Naturhist. Ges. (1801), Mittheil. 
axidAbhandl. Powen.DeutscheQes.f, Kunst.u. Wiss. (1901), Pmgue, 
K. Bshm. Get. (1770, 1784) consists of two classes, receives a state 
subsidy, Abhanat. (1785, *c.) and Siteungsber. (1839, See.) ; Natur- 
kist. Ver. Lotos, Lotos (1831, &c.); Ges.tur FSrd^ng dtuischer H’iss., 
Kunst, u. Lit, in BShmen (1891), state subsidy and many private 
bequests, Mitttmt. and other pubucations. Ptessburg, Ver. f. Naturk., 
Verhandl. (tSsd, See.). Ratisbon, Zoolog.-mineralog. Ter. (1S46, since 
18S3 called Naturwiss. Ver.), Abhandl, (1849, &c.). ReieWboch 
(Voagtland,Saxony), Ver. f.Naturk. (iSsghMmheil. Rostock, Verein 
f. Prermde derKotwtgeschichte (1847), Archie. Rovetedo, f .R. Accad. 


(1730), Atti (1826, &c.). Strassburg, Soc. des Sc. Agr. et Arts 
(i8o2), Mim. (18x1, Sec.) and Bull. (1843, &c.); Wissenschaftl. Ges. 
(1906), Schriften (X90O, &c.). Stuttgart, Ver. f. vaterl. Naturk. (X845), 
Jahresber. U830, &c.). Thorn, Copernicus Ver. (1834). Trieste, Soc. 
Adriatica, Boll, Ulm, Ver. f. Mathem. u. Naturwiss. (X8O5), Verhandl. 
Vienna, K. k, Zoolog.-bot: Ges., Verhandl. (x8si, &c.); Vereins. Verb. 
Naturwiss. Kentnisse, Schriften (1862, &c.). Wiesbaiden, Nassauiseker 
Ver. f. Naturk. (1829), JahrbUcher (1844, &c.). Zweibrucken, Natur¬ 
hist. Ver. (i8O3), Jahremr. (1864, &c.). 

Switzerland. —Basel, Naturforsch. Ges. (18x7), Ber. (1833, &c,) 
and Verhandl. (1833, (&c.). Bern, Soc. Helvitique des Sciences Nat. 
(1813), Actes (x8x6, &c.), Comptes rendus (1879), Mimoires (1829, 
&c.). Chur, Naturforsch. Ges., Jahresber. (X836, &c.). Geneva, Soc. 
de Phys. et d'Hist. Nat., Mim. (1821, See.); Sociiti des Arts (AthinAe), 
founded by H. B. de Saussure in X776; Institut Natiortal genevots 
(XS33), Mim. and Bull. Lausaimc, Soc. Vaudoise des Sc. Nat., Bull. 
(X842, &c.). Neuchatel, Soc. des Sc. Nat., Mim. (1833, &c.) and Bull. 
(X844, &c.). St Gall, Naturwiss. Ges., Ber. (x8m, &c.). Solothum, 
Naturhist. Kantonal-Ges., Jahresber. (x823, &c.). Zurich, Natur- 
forsch. Ges. (174O), Abhandl. (1761-1750), Mittheil. (X846, &c.), and 
Vierteljahrsschr. (X856, &c.); Allg. Schweiser Ges. f, d. Naturwiss., 
Verhandl., Anseiger, and Denkschr. (1829, &c.). 

Italy. —Congresso degli Sciensiati Italiani, Atti (X844-1845); 
Riunione degli Sc. Jtal., Atti (X839-X847 ; X873, &c.). Bologna, 
Accad. delle Sc. dell' IsHt. di Bologna (1714), Rendic. (1833, &c.), and 
Mem. (1830, &c.). Brescia, Accad., afterwards Ateneo, Comment. 
(1808, &c.). Catania, Accad. Gioenia di Sc. Nat., Atti {1823, &c.). 
Florence, if. Museo di Pis. e Stor. Nat., Annali (x8o8, &c.); Soc. 
Asiatica Italiana (x886), Giornale. Lucca, if. Accad. Lucchese (X384), 
Atti (x82i, &C.). Messina, if. Accad. Pelimtana. Milan, Accad. Pis, 
Med. Statist., Diario ed Atti (1846, &c.); if. Istit. LonAardo, Mem. 
(x8x9, &c.), Giornale (1840, &c.), Atti (x86o, &c.), and Rendic. (1864, 
&c.); Soc. Jtal. delle Sc. Nat., Atti (x86o. See.) and Mem. (1863, &c.). 
Modena, R. Accad. di Sc., 6-c., Mem. (X833, &c.); Soc. Jtal. delle Sc., 
Mem. (1782, &c.). Raples, if. Jstit. d' Jnevragg. alle Sc. Nat. (x8o6), 
Atti (t8ii, &c.); Soc. Reale di Napoli (x^8), consists of three 
sectional academies. Padua, R. Accad. di Sc„ Lett., ed Arti (1779), 
Saggi (1786, &c.) and Rmsta (X85X, &c.). Palermo, if. Accad. di 
Setense (1722). Rome, Soc. Jtal. per il progresso delle Seteme (1907). 
Venice, R. Jstit. Veneto di Sc. (183S), Atti (184X, &c.) and Mem. 
(X843, &c.); Ateneo Veneto, two sections, Utorature and science, 
Verona, Accad. d' Agricoltura, Scietue, JMtere, Arti e Commercio 
(X7()8), Atti and Memorie, 

Belgium. — ^Brussels, Soc. Roy. des Sc. Nat. et Mid. (1822), Joum. 
de Mid. (x842-x893) and dnnaisr (1892, &c.) ; Soc. Roy. Linn. (1833), 
Bull. (X872, &c.); Soc. sdenHfique de Bruxelles (1875). Revue (1877, 
&c.), Annalss {i8yy. Sec.). Ghent, K. Vlaamische Acad. (188O). 
LiOgc, Soc. Roy. des Sc. (X835). Mim. (1843, Sic.). Mons, Soc. Prov. 
des Sc., &c., du Hainaut (1833), Mim. (1839, &c.). 

Holland. —Amsterdam, K. Nederlandsch Jnstiluul, Proc.-verb. 
(1808, &c.), Verhandel. (18x2, &c.), Tijdschnft (X847); Genootschap 
ter Beford. der Natuur-, S-c., Kunde, Maanblad (xto?. Sic.) and Werken 
(i8yo, &c.); Hollandsche Maatschappij, Werken (1810, &o.); Maal- 
schappij ter Befordering van het Natuurkundig ondersoek der Nederl. 
Kolonien (1890), branches in Batavia and Paramaribo, Natulen, 
Bulletins, Sic. Amheim, Natuurkundig Genootschap, Tijdschrift 
(1844, Sec). Bois-le-Duc, Provinc. Genootschap, Handelingen (X837, 
&c). Cioiungcn, Natuurk. Genootschap, Versl. {1862, Sic.), Haarlem, 
Hollandsche Maatschappij der Wetensch. (1752). Verhandel. (X754, &c.). 
The Hague, K. Zoolog.-Botanisch Genootschap, Versl. (1864, &c.). 
Luxembourg, Soc. des Sc. Nat., Publ. (1833, &c.). Middmburg, 
Zeeuwsch Genootschap der Wetensch., Verhandel. (17O9, &c.) and 
Archief (1850, &c.). Utrecht, Provinc. Genootschap van Kunsten 
en Wetensch. (1773), Verhandel. {1781, Sic.) and Aanteeheningen 
(X643, &c.) promote the study of medicine, natural history, law 
and Uterature. Batavia, Bataviaasch Genootschap van Kunsten en 
Wetensch. (1778), Verhandel. (x/8x, &c.), Tijdschrift (1853, &o.), 
and Notulen (1862, Sic.); Natuurk. Vereenidng in Nederl. Jndti 
(X830), Tijdschrift (X851-1863) and Verhandel. (185C, &c,). 

Denmark, —Copenhagen, K. Danske Videnskahemes SHskab, 
based on KjSbenhavnske Selskab (X743-1813), Shrifter (X781, &c.) and 
A fhandlinger (X824, &c.); Naturhist. Forening, Meddelelser (X849, &c.). 
Reykjavik, Jsleraha Ndtturufraedisfilag (1889), annual r^>orts. 

Sweden. —Gottenburg, K. Vetenskaps och Vitterhets Samhdlle, 
Handlingar (1778, Sic.). Stockholm, K. Svenska Vetenskaps Ahademi, 
Handlingar (1740, &c.) and Arberdttelser (x8ao. See). Upsala, K. 
Vetenskaps Societeten (17x0), Acta (1720, 

Norway. —Christiania, Physiographiske Forening, Mag.-for Natur- 
Vidensk. (x832, Sc.); Videnskabs-SelsktAet (1857), Forhandl. (1839, 
Sc.), Skrifter (1894, Sc.). Throndhjero, K. Norshe Vidensk.-Selskab, 
Skrifter (1817, Sc.). 

Spain. —Barcelona, if. Acad, de Buenos Lefras, the oldest Spanish 
society, Mem. and Boletin ; R. Acad, de CiencisK y Artes (xybs). 
Madrid, R. Acad, de Cien. Exactas, Fis,,4t Nat. 1x847), Mem. (xSso, 
Sc.); Soc. EspaH. de Hist. Nat., Anales (187a, Sc.). San Fernando, 
if. Acad., Mem. 

Portugal. —Coimbra, Jnstituto de Coimbra (1832). Lisbon, Soc. 
Portuguesa de Sciencias Naturais (1907), Bulletin {1907, Sc.). 

Russu. —Siexd Russkikh Yestestvoispytately {Meeting of Rust. 
Naturalisis), first meeting at St Petersburg 1867-1868, Tettdy or 
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Tnms. Uto, 1868, &c.). Dorpat, NMttrfmsch. Gts. (1853), Sitmngsber. 
<1853, dec.) Arcltiti (1834, &c.) and Tmdy (1884, &c.); GtUkrte 
Estnischf Gst., Vtrhandl. (1840, dec.), Schnfteu (1863-18^) and Sit~ 
Mtngsbtr. (1861, Sb.). Ekaterinborg.Sec.o/JVoiuriitsis (1870), Zapisht. 
Helaiii^ors, Societas pro Fauna at Flora Fannica (iBxi), ^cta (i875, 
&c.); Finska Vatenskaps-Soc. (1838), three sectitnu. Kaminietz, 
Naturfarsch. Ges. Kazan, Soc. of Naturalists at University, Protoholy 
(1870,&c.) and Trudy (187a, &c.). Kharkofi, Soc.of ScierUists at Unit., 
Trudy (i870,&c.)and Protokoly (1870,&c.). Kiefi, Soc.ofNi^ralists, 
Zapiski. L^berg, Polish Soc. for the Adnanctment of Science (1901). 
Moscow, Imp. Soc. of the Friends of Nat. Hist., Anthrop., &c. (1863), 
Jsviestiya or Bull. (1805, &c.); Soc. Imp. des NaturaUstes (1803), 
Mim. (ato, 1806) and BiM. (8vo, 1829, &c.). Odessa, Soc. of Natural¬ 
ists of New Russia, Zapiski <1872, &c.) and Protokoly (1874, &c.). 
Riga, Naturforsch.-Ver. (1845), Corr.-Biait (1840, &c.) and Arbetten 
(18&5, &o.). St Petersburg. Imp. Soc. of Naturalists (18O8), Jrudy 
(1870, &c.). Saratov, Soc. of Naturalists (1895), Trudy (1899, &c.). 
Warsaw, Soc. of Friends of Sc., Roesniid (i8oa-i8a8); Warsaw 
Naturalists' Sac. (1889). 

Rumania. — Bucharest, Acad. Romdni (1866), AnneUile (1867, 
&c.) ; Soc. de Sti.nte (1891) ; Soc. Politechmcd (1881). Jassy, Soc, 
^tiinfifica si Luerari (1889). 

Grkbce.-— Athens, OsihohoyiKhs oOWerfos IlapvaeaSt (1865), llapvaea6s 
and Other pubheations; 'H is'ASiisaif'Brienpwuc^ ‘Sraipela (1888), 
since 1899 styled Zirula 'hmHiiuia. 

Central and South America. —Bogotd, Soc. dt Naturalistas 
Colombianos, Contribuciones (i860, &c.). Buenos Aires, Soc. Cienti- 
ftca Argentina (1872), Anales (1876, &c.). Caracas, Soc. de Ciencias, 
Boletin (18O8, &c.). Cordova, Acad. Nacion., Bol. (1874, &c.]. 
CuatemaJa,/fisM.'JVac.; Academia (iUSS); /iieneo (1903), 7 sections. 
Havana, Acad, de Cien. (1861), Anales (1864, &c.). la Paz (Bolivia!, 
Academia Aymara (1901). Mexico, Soc. Mex. de Hist. Nat. (1868), 
La Naturaksa (1869, &c.); Academta Mejicana (1875), Memorias 
(1876-189O); Acad. Mex. de Sciencias (1894), An^s. Rio de 
Janeiro, Palestra Cient., Archives (1838, &c.). Santiago, Soc. de Hist. 
Nat. 

Japan. —Tokyo, Asiatic Soc. of Japan (1872), Trans. (1874, &c.); 
Deutsche Ges. f. Natur- u. Vblkershunde Ostasiens (1873), Mitfeil. 
(1873, &c.). 

n. Mathematics 

Many of the general scientific societies (see class 1.) have mathe- 
maticai and other special sections. Among defunct English societies 
may be mentioned the Mathematical Society, which used ts meet in 
Spitalficlds (1717-1845) and possessed a hbrary, and the Cambridge 
Analytical Society, which published Memoirs (4to. 1813). The London 
Madhematicttl Society (1865, incorporated 1894), Proc. (1865, &c.), 
the Mathematical Assn. (1871), Gazette, and the Edinburgh Mathe¬ 
matical Society (1883), Proc. (1883, &c.), are still flourishing. 

United States: American Mathem. Soc. (reorganized 189,^), 
meets at Columbia University, Bull, and Trans. Prance : Parts, 
Soc. Mathim. de France (1872), Bull. (1873, &cj. Germany and 
Austria-Hungary; Berlin, Mathem. Ver. der Univ. (1861), Ber. 
(1876, &c.) ; Berliner Mathem. Ges. (1901), Sitzungsber. Budamst, 
Matherruztihai is Phvs. Tdrsulat (1891). Cassel, Geometer-Ver. (1878!. 
Dresden, Ver. praktisch. Geometer (1854), Jahresber. (1861, See.). 
Essen, Feldmesser-Ver. (1869). Gdttingen, Mathemat. ver. (1868). 
Hamburg, Mathemat. Ges. (i6go), Mimeil. Kdnigsberg, Geometer- 
Ver. (1872). l.eipzig,|D»«fsck« Mathem. Vereinigung (1891), founded at 
HaXie,Jahresb. Straasburg,Geo»i»<«r-Per. (1881). Stuttgart,DnrficAsr 
Geometer-Ver., Zeitschrift (1872, &c.). Holland: Amsterdam, 
Genootschap der Mathemat. Wetensch. Kunstoefinengen (1782-1788), 
Mengelwerhen (1793-1816), and Archief (1836. &c.). Spain : Valla¬ 
dolid, R. Acad, ae Matematicas (1803, &c.), now di^lved. Russia ; 
Kazan, Phys. and Math. Soc. (1880). Moscow, Mathemat. Soc. (1867). 
Japan: Matiiemat. Soc. of Tokyo, Journal (1878, &c.). 

Til. Astronomy 

The first International Astronomical Congress met at Heidelb^ 
in 1863, and the first international conference for photographing 
the heavens at Paris in 1887. The Royal Astronomical Society was 
founded in tSao under the title of Astronomical Society of London, 
and was incorporate on the 7th of March 1831, It occupies rooms 
in Burlington House, and has published Memoirs (1882, &c.) and 
Monthly Notices (1831, Sec.). There are also the British Astronom. 
Soc. in liondon, and societies at Bristol (1869), Reports; Leeds 
(1859), Msuichester and Liverpool (1881); Toronto, Roy. Astr. Soc. 
ol Canada (1890), Trans. (1890), Proc. (1902), Journal (1907. &C.j; 
Madison, Astronomical and Astrophysical Soc, of America (i8m) ; 
San PTancisco, Astr. Soc, of the Pacific (1889), Publ .; Pans, Soc. 
Astr. (1887), Bull.; Berlin, Kgl. Astr. RechemnsUtut (1897) ! Leipzig, 
AstfOttomtsche Ges. (1863), Publ. (18O5. &c.) ai(d Viertsljahrssclmft 
(1866. &o.); Turin. Soc, Astr. Hot. (i9o<'). Remsta; Brusselr, Soc. 
Bslge d'Astr., deMRiorol. el de Physigne ** Globe (189^, BuU. mens.; 
Antwerp, Soc. d'Astr. (1905), GattOe; St Petersburg, Russ. Astr. Soc. 
(1890), /aoisfijo (1896, &c.); and Mexico, Soc. Astr. (1902), Boletin 
(190a, &C.)- 

IV. Physim 

The first tnUmational BlecIricid Congrees was held at Paris in t88i. 
The Physical Society of London was founded in 1874 and registered 


understbe Companies Actt it publishes Prooeedmgs (1^4, Ac.). 
The London Electrical Sociely (1836) did useful work in its Trans¬ 
actions (1837-1840, ^pl. f.) and Procesdings (1841-1843I. Sir W. 
Siemens was one of originators of the Institution of Electrical 
Enginwrs (founded in 1871 and registered in 1883). It owns the 
Ronalds library of electricity and magnetism and publishes a Journal. 
In l.ondon there are also the Faraday Soc. (1903), Trans, and Proc., 
and the Optical Soc. 

United States; Philadelphia, Amer. blectrachem. Soc., Trans. 
(1902). New York, Nat, Elec. Light Assoc. (1885), ^roc. (1883); Amer. 
Phys. Soc. (1099), Bull. (1899) included since 1903 in the Physical 
Review ; Am.lnsi. of Electr. Eng. (1884). Trans. aaiProc. France : 
Cambrai, 5oc. Magnitique, Archives (1843). Paris, Soc. Franf. de 
Phys. (recognized as of public utiUty on the 15th of January t88l), 
Bull.; Soc. I-t. des Eiectriciens (1883). Bull. Germany; Berlin, 
Physikalische Ges. (1843), Fortschntte der Physik (1847, do.); SzA- 
trotechnisch. Ver. (1879), Ztschr. (1880, &c.). Breslau, Phystkalischer 
Ver. Fiankfort, Physikalischer Ver. (1S24), Jahresber. (1841, &c.), 
and Welterhartend aily. Konigsborg, Phys.-Dkon. Ges. (179m. Schr. 
(1839, &c.), ITALY: Naples, .R. Accad delle Sc. Fis. e Matem., 
Rendic. (1856, &c.) and AUi (1863). Rome. Soc. degli Spettroscopisti 
Ital.; Soc. Hal. di Fisica (1897), 11 nuove cimento. Holland : 
Rotterdam, Bataafsch. Genootschap van Proefondervindelijke wijs- 
begeerte, Verhandel. (1774, &c.). Russia: St Petersburg, Russ. 
Physico-Chemteid Soc., Journal (1869, &c.). 

V. Chemistry 

Pharmaceutical societies are placed in class xiii. (Medicbe, &c.). 
The Chemical Society of London for the promotion « chemistry and 
the sciences immediately connected with it was instituted on the 
23rd of February 1841; a charter of incorporation was obtained in 
1848. It publishes Memoirs (1843. &c.), and Quarterly Journal 
(1849, &c.). Chemistry and its connexion with the arts, and agri¬ 
cultural and technical matters, form the subjects of the Institute of 
Chemistry, founded on the and of September 1B77 and incorporated 
in 1883. It publishes Proc. The Society of Chemical Industry (1881) 
was incorporated in 1907, and publishes a Journal. The Society of 
Public Analysts publishes the Analyst (1876, &c.). The oldest of the 
numerous photographic societies is the RoyiU Photographic Sociely of 
Great Britain (1853), which issues a Journal. The Royal College of 
Chemistry was founded in July 1845, and had a brief career; it pub¬ 
lished Reports (1849). The Cavendish Society was instituted iB_l846 
for the publication and translation of works and papers on chemistry. 
It came to an end in 187a after having issued 30 voB, 

United States: New York. American Chemical Soc. (1876), 
Proc. (1876), Joum. (1879) anddhsti'iicfs (1907). Washington, Chem. 
Soc. (1884), Bull, now the Journal of the Amer. Chem. Soc. Franck; 
Paris, Soc. Chim. (1857), Butt. (1861, &c.). Germany: Berlin,Deutecke 
Chemische Ges. (1867), Ber. (i868, &cj ; Deutsche Bunsen-Ces. (1894), 
Ztschr. fdr Elehtrochemie; Verein Chem. Rmchsanstalt. Frankfort, 
Chem. Ges. Jena, Chem. Laborat. Leipzig, Ver. Deutseker Chem. 
(1888), based on tlie Ver. Anatyt. Chemiker, Ztschr. (1900, &c.). 
Wurzburg, Chemische Ges. (187a). Bohemia: Prague. Spolek 
Chemihu Ceskych or Soc. of Bohemian Chemists. Zpravy or Tram. 
(187a, &c.). Belgium ; Brussels, Soc. Chim. de Belgique, farmeriy 
Assoc. Beige des Chimisles (1887J, Butt. 

VI. Geology, Mineralogy and Palaeontology 

The first International Congress of Geology took place at Bologna 
in 1878. The Geological Sociely of London, founded in 1807 and in¬ 
corporated in i8a6, is the laigest and most important in Gnat 
BriWn; it has published Proceedings (1834-1846), TransacHons 
(1811, &c.), and a Quarterly Journal (1845, &c.). The Geolo^s' 
Associalian was instituted in 1838, and issues Proceedings (1859. &c.). 
The Mineralogical Sodely (1B76) has united with it the Crysiallogtctd 
Society; it issues the Mineralogical Magazine (1876, *c.). The 
Palaeontographieal Society was founded in 1847 for the delineation 
and description of British fossils; it issues Publications (4to, 1847, 
&c,). The Royal Gsdogieai Society of Cornwall (1814) devotes s^ial 
attention to the mining interests of the county, and publishes Trans¬ 
actions (1818, 4c.). It holds its meetings at Penzance. The Geo¬ 
logical Society of Edinburgh (1834) issues TransaUions (1870, &c.). 
The Roval Geological Society of Ireland (183a) principally studied 
the geology of the country. It published a Journal (1837, 4c.). 
There are also the Geological Associations of Leeds (1874) and Liver- 
jiooi (i88o), Trans., and the Societies of Liverpool (1859J, Proc., and 
Manchester (1838), Trans. i 

South Aerica; Jcfiiannetborg, Geol. Soc. of S-A, (1895), Jrw. 
(189s, 4c.). United States; Louisvillo, Ky., Ohio Palis Gsolog. 
Soc. San Fcanciaco, CdUfomia State Gealgg. (1876). New York, 
G«rf. Soc. of Amer. (i»88). BuU. Whshiagton, Geol. Soc. of lYoziutf- 
ton (1893). France: Lille, Soc. GM. d* lard (1870), Annales 
(1874, 4c.). Havre, Soc. GM. de Hormanaie, Bull. (1873. *«•)• 
Paris, Soc. GM. de France (1830. recognized 1832), awards the 
Prix ViquesBBl (/40) every three years, BuU. (1830, and Mjm. 
(1833,4c.); See. Franf. de Minlmlegie (1878, recogniZM 1886), for¬ 
merly Soc. Mindral. ek France, Butt. (1879. *c.). Saiot-Etienne, Soc. 
d'Ind. Mintrate (1835). (*855. &«.). Orrmamy aad Ausiria- 

Hunoary: Berlin, Deutsche GM. Ges. (1848). Ztsihr. ((849, 4m), 
Manatsbsrichte (1903,4c.) 7 Bxidaipeat,Meigy»Mtd FHUtani TarstdM 
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1830) or Hungarian G$ob>g. Soc. (l8jo), Fdidtani K6zldny. tBrtmi, 
Wtmtrscher Gtol, V$r., Jahresbtr. Dsmnrtadt. MiUtlrkeinischer 
Gtolog. Ver. (1851), MUtlml, (1855. Dresden, Cebtrgs-Vtr. 

(t855). SwiTZBKLAND: Sckuitiurische Geolog. Ges. (1882), section 
of AUg. Schvo. Ges. Zurich, Schweie. Paliontol. Ges, (1874), Abhandl. 
(1875, Sec.). Italy : Rome, Soc. Si'smof. Hal. (1893), Boll .; Soc. 
Geol. Ital., founded at the second International Geological Congress. 
Bblgiuh: Antwerp, Soc. Paliontol, (1857), Bull. Brussels, Soc. 
Beige de Giol., de Paliont. et d'Hydrol, (1887), Bull., Mint, and Proc.- 
verb. Charleroi, Soc. Paliontol (1863), Documents et Rapports (1806, 
&c.). Soc. Giol. de Belgi^, Annales (ibn, (k.). Sweden: 

Stockholm, Geologiska Pbrening (1871), Parhdndhngar (1872, &c.). 
Russia : St I'ctersburg, Imp. Russian Mineralog. Soc. (1816), 
Trans., pub. in Russian, German and French (1830, &c.). Argen¬ 
tine Republic : Buenos Aires, Soc. Paleontol. Mexico : Mexico, 
Soc, Geol. Mexicana (1904), Bol. 

VII. Meteorology 

The International Meteorological Congress first mit at Brussels in 
1853. The Royal Meteorological Society (1850) of London was in¬ 
corporated in 1866 ; its organ is Quarterly Journal (1873, &c.). To 
this must be added the British Rainjall Society ; tire Scottish 
Meteorological Soctety holds its meetings at Edinburgh and 
issues a Journal (1806, &c.). Port Louis (Mauritiu^, MAeorclog. 
Soc., Trans. (1853, &c.). Pans, Soc. Mitiorolog. de Ftance (1852), 
Atmuaire (1853, &c.) and NouveUes Mitiorolog. (1868. dtc.). Berlin, 
DMschs Meteor. Ges, (1883), Ztschr. Hamburg, Deutsche Meteoro- 
log. Ges. (1883), Ztschr. Magdeburg, Ver. f. landmrtsch. Wetier- 
hunde (1881). Meissen, Gesellsch., Isis. Vienna, Osterreich. Ges, /. 
Meteorol., Zeitschrift {i860, &c.). Modena, Soc. Meleorolog. Ital. 
Gothenburg, Kungl. Vetenskaps- och Vitterhets-samhdllet (1778), 
Handligar. 

VIII. Microscopy 

The Royal Microscopical Society (1839. incorporated i860), with 
Transactions (1842-1868) and Journal (18O9, &c.); the Queketl 
MicroscopictU tlM {i&6s),yeitiia. Journal {tSaS, &c.) ; and the Poslaf 
Microscopic Society (1873), also with a Journal, are located in London. 
There are suburMn societies at Ealing (1877), Hackney (1877), 
Highbury {1878), South London (1871), and Sydenham (1871). 
In the provinces may be mentioned those at Bath (1859), Birmingham 
(1880), Bolton (1877), Bradford (1882), Bristol {1843), Carlisle, 
Chichester {Trans.), Croydon (1870, Trans.), Dublin (1840), East 
Kent (1858), Edinburgh, Liverpool (1868, Trans.), Manchester (1880), 
and Shefiield (1877). In the United States the State Microscop. 
Soc. of Illinois publishes the Lens (1872, &c.): Bufialo, Amer. Soc. 
of Microscopists ; New York, Microscop. Soc.; Urbana, Amer. 
Micros. Soc. (1878), Proc. (1879), Trans, (1895, &c.). Brussels, Soc. 
Beige de Microscop. (1875), Proc.-verb, (1875, &c.) and Annales 
(1876, Stc,). Berlin, Ges. f. Mikroskop, (1877), Ztschr. (1878, &e.). 
Hanover, ues. /. JUikroshop. (1879), Jahresber. 

IX. Botany and Horticulture 

Liimaean societies, which usually deal with both soology and 
botany, are placed in the general class (No. i.). The Cangris 
International d‘Horticulture first met at Brussels in 1864, and the 
Congris International de Botaniaue at Amsterdam in 1863. The 
Royal Botanic Society of London (incorporated 1839) has gar dens in 
toe inner circle of Regent's Park, and issues a Quarterly Record (1880, 
&c.). The Royal Horticultural Society (established in 1804, incorpor¬ 
ated in 1809)' has gardens at Chiswick, and publishes a Journal 
(1846, *c.). The cmef provincial societies are—^Aberdeen, North of 
ScM. Hortic. Assoc. (1879), Trans. Arbroath, HorHc. Assoc. (1880). 
Birmiuham, Bot. emd Hortic. Soc. (182^, gardens. Dublin, Roy. 
Hortic. Soc. (1830). liverpool, Bot. Soc. (1906). Edinburgh, 
Bot. Soc. (1836), Proc. {1837, tkc.) and Trans. (1844, dec.); Royal 
Scottish Afioric. Soc. (1854), Trans.; Cryptogamic Soc. of Scotl. 
(1875). Canada; Kingston, Bot. Soc. of Canada (i860). Annals 
(1B61, $c.). 

United States: Baltimore, Bot. Soc. Amer. (1894). Boston, 
Hortic. Soc. (1829). New York, Torrey Botanical Club (1858, re¬ 
organized 1867), Bull. (1870, &c.). San Francisco, State Hortic, S^c, 
Washington, Bol. Soc. of Wash, (1901). France : Beauvais, Soc. 
iPHortic. et de Bot. (1M4), Bull. (1864, &c.). Bordeaux, Soc. d'Hortic. 
Chartres, Soc. d'Hortic. et de Viticulture. Chauny, Soc. de Pomo''gie, 
Ujon, Spe. d'Hortic. Fontenay-le-Comte, Soc. d'Hortic. Liaieux, 
Soc. d'Hortic. et de Bot. (1866), Bull. (1866, ftc.). Lyons, Soc. d'Hortic. 
Praliaue 'hSu), Bull. (1844, &c.); Soc. Bot. (1872), Annales (1872, 
ftc.); Soc. Pomolagigue (1879), Bull. (1872, &c.). itonlins, Soc. 
d’Hortic. Ntmes, Soc. d‘Hortie. Nkwt, Soc. d’Hortic. Orleans, 
Soc. dlHortie. (1839), BrdX. (1841, ftc.). Paris, Sm. Nat. d'Hortic, 
(1827: declared of public utility 183a),/o«p*ial; Soc.Bot.de France, 
BuU. (1854), Mim. (1903, Ac.). Rouen, Soc. Cenir. d'Hortic. 
Saint Gennam-«i-Laye,.So«.<l’Hopft«. Smlie, Soc, d’Hortic. Troyes, 
Soc. d’HorUt. Veraaffies, Soc. dlHorHc. Germany and Austria- 
Hungary: Berlin, Bed. Ver. (1839), Verhandl. (1859, ftc.); 
Deutsche Bot. Gee. (1882), Berickte (1883, ftc.): HorttcuU. Ges. 
Blankenburg, Bof. Ver. Bonn, Bot. Ver. (1818), Jahresber. (1837, 
ftc.). Danzig, Weetpr Bat.-eM. Ver. (1878), Jahresber. Dresden, 


" Flora" : Ges. JUr Bol. u. Garlenbau (l8a6), Sitsungeber. 
Erfurt, Gartenbau Ver. Frankfort, Garienbau Ges. Freiburg, Bot. 
Ver. Gfirlitz, Gartenbau Ver. Gotha, Thiiringer Gartenbau Ver. 
Klagenfurt, Kdmtnerische Gartenbau Ges. Landshut, Bot. Ver, 
(1864). Meiningen, Ver. f. Pomologie u, Garlenbau. Mutiich, 
Bayerische Botanische Ges. Miltheil. {1890). Ratisbon, K. Bayerischt 
Bot. Ges. (1790), Flora (1S18, ftc.) and Repertorium (1864, ftc.) 
Renitlingen, Pomolog. Inst. - Sondershausen, Bot. Ver, Stuttort, 
Gartenbau Ges., Flora. Vienna, K. k. Gartenbau Ges.; Botan. Ver., 
Verhandl. (1851, ftc.). Weimar, Ver. f. Blumistik. Wtoburg, Bol. 
Inst., Arbeiten (1871, ftc.). Italy: Milan, Soc. Crittog. Ital., Am 
(1878, ftc.). Belgium : Antwerp, Soc. Roy. d’Hortic. et d’Agr.; Soc. 
Phytologique, Annales (1864, &c.). Bruges, Soc. d'Hortic. et ae la Bot. 
Brussels, Soc, Roy. de Bot. with State Botanical Garden (1862), Bull. 
(1062, ftc.) ; Soc. Roy. de Flore ; Soc. Cenir. d'Arboric., Annales, 
Li^ge, Soc. Roy. d'Hortic, Holiand : Ghent, Kruidkunaig Genool- 
sc!:r' Dodonoea (1887), Tiidschr. Leiden, Nederl. Bol. Vereen. 
Luxembourg, Soc. de Bot., Recueil (1874, ftc.). Nimegnen, Nederl. 
Bot. Vereen, Archief (1871, ftc.). Denmark: Copenhagen, Bot. 
Forening, Tidsskrift (1866, ftc.). 

X. Zoology 

Societies dealing with natural history in general, or zoology and 
Imtany together, come under class i. The first Intematimal Orni¬ 
thological Congress was held at St Petersburg. The Zoological Society 
of London (1826, incorporated 1829) is famous for its collection of 
animals at Regent’s Park. It publishes Proceedings (8vo, 1830, &c.) 
and Transactions (4to, 1833, &c.). In London also are the British 
Ornithologists' Union (1859); Entomological Society of London (1833), 
Trans. (1834, &c.): National Fish Culture Association (1883); 
Malacolog. Soc. (i893)- The ConHiolog. Soc. (1876) meets at 
Manchester, which also has an Entonwlog. Soc. (1902). The 
Marine Biological Association of Great Britain (1884), tor toe study 
of marine food fishes and shell-fish, has a laboratory at Plyinonto. 
The Royal Zoological Society of Ireland (1831) has gardens in the 
Phoenix Park. There is the British Beekeepers' Association (1874). 
Australia and New Zealand; Auckland, Acclimatisation .Soc. 
Brisbane, Acclimat. Soc. Cliristehurch, AccHmat. Soc. Melbourne, 
Zoolog. and Acclimat. Soc. of Victoria, Report (1861, ftc.); Australasian 
Omitho. Union (1896), The Emu, Sydney, Acclimat. Soc. of N.S. 
Wales, Report (1862, &c.); Entomolog. Soc. of N.S.W., Trans. (1863, 
&c.). WeUWtou, Westland Nat. and Acclimat. Soc. Africa : 
Cape Town, Zoolog. Soc. Port Louis (Mauritius), Soc. d'Acclimat. 
Canada : Toronto. Entomolog. Soc .: Beekeepers' Assoc. 

United States : Pasadena, Cooper Ornith. Club (1893), founded at 
San josf, Pacipe Avifauna (1900, &c.). The Condor (1899, ftc.). Cam¬ 
bridge, NuUdll Omith. Club, Bull, (1876) and Memories (t 886) ; and 
Entomolog. Club. Psyche (1874. ftc.) • Amer. Soc. Zoologists (1890). 
Cincinnati Soc. of Ntd. Hist. (1870), Joum. (1879). Illinois Central 
Beekeepers’ Association. New York, Entom, Soc. (1892), Journal; 
N.Y. Zoolog. Soc. (1895), Rep. Guide Booh. Philadelphia, Zoolog. 
Soc. (1859), Report (1874, ftc.); and Amer. Entomolog. Soc. U859), 
Proc. (1861-1866), Trans. (1867, ftc.). Washington, Amer. Omith. 
Union (1883), The Auh (1884, ftc.); Biolog. Soc. (1901): and 
Entomolog. Soc. {1884), Proc. France ; Alais, Soc. Siricicole. 
BuU. (1876, ftc.). Armens, Soc. d'Apiculture, Bull. (1873, ftc.). 
Clermont, Soc. Centr. d'Apicult. BuU. (1875, ftcA Lille, Inst. 
Zoolog. d Wimereux, Travaux (1877, ftc.). ftjis, Soc. Nat. d'Ac¬ 
cHmat. (1854), Bull. Mensuet (1854, ftc.) and Chron. Bimens. (1875. 
ftc.) : Soc. Zoolog. de France, BuU. (1876, ftc.) ; Soc. Entomolog. de 
France, Annaies (1832); and Soc. de BiotoM (1843), Comples 
Rendus (1849, &C.V Germany and Austria-Hungary : Wamler 
versamnUung Deutseker BienenxUchter, Verhandl. {1856, ftc.). Bon- 
dorf, Akklimat.-Ver. Berlin, AhhUmat.rVer. (1856), Zeitechr. ( 1848, 
ftc.) : Central-Inst. f. AkkHmed., Miltheil. {iSm, ftc.); DeutsAt 
Zoolog. Ges .; Deutsche Omithol. Ges. (1850), Journal (1853, ftc.): 
Deutsche Fischerei Ver., Publihat. (1871, ftc.) : Berliner Entomolog. 
Ges. {1856), Entomolog. Zeitschr. (1857, ftc.); D. Enlomol. Ges. (18 i), 
Ztschr.; Ver. rum BefSrd. des SeMenbaues, Jahresber. (1869, ftc.); 
Pkyeiolog. Ges. (1875), Verhandl. (1877, ftod. Breslau, PkysMog. 
Inst., Studien (1861; ftc.); Ver. f. Scl^. Insehtenkunde, Zeitschr. 
(1847, ftc.). wunswicK, Deutsche Omitholog. Ges. Cailsruhe, 
Badtscher Ver. f. GeflUgeisucht, Monatsblatt (1872, ftc.). Franken- 
berg, Bienenwirthschafil. Haupt-Ver., Sdehs. Bienenfreund (1865, 
ftc.). Frankfort, Zoolog. Ges., Der Zoolog. Garten (i860, ftc.): 
Deutsche Malakasoolog. Ges. (1868), /aArMefcsr (1874-1887) and Nack- 
richtsblatt {iS6g,&c.). Halbmtadt, Deutsche Omitholog. Ges. Halle, 
Omitholog, Central-Ver. Hamburg, Zoohg. Ges., Ber. '(1862, ftc.). 
Hanover, Bienenuiirlhsehaftl. Cenh^-Ver., Centralblalt (i'86s, ftc.). 
Leipzig, Sdehs. .SeidenSau Ver., Zeitschr. (1868, ftc.). Munich, 
Entomolog. Ver. {1876); Fischerei Ver.,Mittheil. (1876, ftc.). N5rd- 
Hngen, Ver.DeutscherBienenwirthe,B.-Zeilung (1S43, ftc.). Ratisbon 
Zoolog.-mineralog. Ver. (see class 1.). Stettin, Omitholog. Ver. (1873), 
Jahresber. (1873, ftc.); Entomolog. VrA (1857), End. ZeUuug (1840, 
ftc.). Trieste, Zoolog. Inst .«. Zoolog. StaHon (1875), Arbeiten (1878, 
ftc.). Troppau, SekStt. BrsNZNfKcAf-Fsr. (1873). Vieam, Entomolog. 
Ver.; Embryalog. Inst., Mitihsil. (1871, ftc.); Omilhidog. Ver. 
Wurzburg, Zoolog.-soolomisches Inst. (1872), Arbeiten (1874, ftc.). 
Switzerland : wm, Schweie. Entomolog. Ges. (1858), MitteU. (1862, 
ftc.). Geneva, Assoc, Zoohg. du Ldman; Sot- Ormihehg. Suttee 



SOCIETIES, 


UMj), bull. (tS66, dec.)- 2iirich, tntemat. Enlomologonvtrein (t886), 
Seoiitas EnUmologica (1886, &c.). Italy: Casale, Soe. Bacciogica, 
Boll. (1866, ftc.). Florence, Soc. AUantina Ital., LaSoricolluraltSSi, 
Ac.); Soc. Entomokg. Hal., Boll. (1869, &c.). Naples, ZocOog. 
Station, Mittheil. (l8;8). Palermo, Soc. di Acclimat., Atti (1861, &c.). 
I^sa, Soc. Maiacolog. Hal., Boll. (1875, &c.). Rome, Soc. di Pisicoll. 
Hal. (187s). BsLQtUM: Antwerp, Roy. do Zoohgie (1843) with 
Jardin Zool. and Mus. Brussels, Soc. Roy. dt Zoologit el Malacoto- 
gigut dt Btlge (1863), Annales (1870, &c.) ; Soc. Enlomolog. de 
Btlgigut (1856), Annales and Bull. (1837, &<’-)' Holland: 
Amsterdam, K. Zoolog. Genootschap " Nalura Artis AH^stra " (1838), 
Bijdragen (1848), Jaatboekie (183^ &c.) and Ttjdschr. (1863, 
ftc.), zoolog. garden and maseum. The Hague, Nedtrl. Enlomolog. 
Verttn., Tij&chr. (1857, &c.). Rotterdam, Nedtrl. Dierkundige 
Verttn., Tijdschr. (1874, &c.). Norway: Bergen, Selshabet for 
Norges Fiskeritr. Christiania, Del Biol. Selskab. (1894), Aaresber. 
Sweden: Stockholm, Enlomolog. Fdrtning (1879), Ent. Tidshrift 
(1880, &c.). Russia: Rlxyaixm, Acclimat. Soc. St Petersburg, Rus- 
non Enlomolog. .Soc. (1859), Horae socielatis entom. rose. Argen¬ 
tine Republic: Buenos Aires, Soc. Zoolog. Argentina, Period. 
Zoolog. (1875, &c.); Soc. Enlomolog. Argenl. 

XI. Anthropology 

The Cordis Inlemationat d‘Anthropologic et d‘ArcUologie Pri- 
kisloriques held its first meeting at Neuchfitel in 1866; it issues 
Comptes rendus (1866, &c.). The Royal Anthropological Institute oj 
Great Britain and Ireland was founded in 1871 upon the Ethno¬ 
logical Society (1843), which published a Journal (1848-1856) and 
Transactions U859-1869), and the Anthropological Society (1863), 
which issued Memoirs (1863-1869) and the Anlhroj^logical Review 
(1864-1870). The Institute brings out a Journal (*871, (Skc.). 

Sydney, ifoy. Anthropolog, Soc. (1896). Bombay, The Gotha Soc. 
(1903), occasional pamph!^. 

United States : Ashtabula, Anthropolog. Soc. Cleveland, Amer. 
Inst. Anthrop. (1890), Journal. New York, Amer. Ethnalog. Soc. 
(1842), Trans. (1845-1853) and Bull. (1860-1861); formerly Anthro¬ 
polog. Inst.. Joum. (1871). Washington, Anthropolog. Sec. (1879), 
Trans. (1883, itc.) ; Amer. Anthrop. Assoc. (1902), Amer. Anthro¬ 
pologist. Havana (Cuba), Soc. Antrop. France : Grenoble, Soc. 
dauphittoise d’Ethn. et d’Anthrop. (1894), BuU. (1894, &c.). Lyons, 
Soc. d'Anthrop. (1881), Bull. (1881, Ac.). Paris, Soc. d'Anthropohgte 
(1859; recognized 1864), iS«U. and Afim. (i860,&cd; Soc. d"Ethni^r., 
Annuaire (1862, Ac.) and Revue (1869, Ac.); Soc. des Traditions 
Poimlaires (18W), Rmue (1886, Ac.). Germany and Austria- 
Hungary: ^rlin, Ges. /. Anthropologic, Ac. (1869), Zischr. (1870, 
Ac.) and Verhandl. (1871, Ac.); Deutsche Ges. far Anthrop. Ethn. Ac. 
(1870), Archiv (1866, Ac.). Brunswich, Deutsche Ges. /. Anthro- 
pologlt, Archiv (1870, Ac.) and Corr.-Blalt (1874, Ac.). Budapest, 
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British legal societies is the Laic Society (1837, incorporafed 1832, 
leincorp. 1845); it began courses of lectures for students in 1833, 
and was appointed qsgis&ar of solicitors ten years later, wd ob¬ 
tained supplementary charters in 1845 and 1878. This socieW has 
a fine bnilaing, with library and examination hall in Chancery Lane, 
Ix>ndon. There are over 70 provincial societies, most of them being 
associated with the parent body. The Verulam Society (1646) 
published a few books and came to an end. The Selden Society. 
established in 1887 for the promotion of the study of the history of 
law, prints ancient records. The headquarters of the Association for 
the Reform and Codification of the Law of Nations are in London, but 
conferences are held in various continental towns. The C bartered 
Institute of Patent Agents (founded 1882, incorporated 1891) issues 
Transactions. The Juridical Society of Edinburgh (1773) published 
five editions of a Complete System of Conveyancing. The Ascham 
Society was founded in 1879 for the improvement of educational 
methods; and the Society for the Development of the Sciettce of Educa¬ 
tion (1875) issued Transactions. 

United States: Baltimore, Amer. Pol. Sc. Assoc, (tgoj), Proc. 


Assoc. (1857), ivec. France : Grenoble, Soc. de Statist. (1838), Bull. 
(1838, Ac,). Marseilles, Soc. de Statist. (1827), (1837, 

Ac.) : Soc. Sc. industr. (1871), Bull. (1872, Ac.). Paris, Soc. Int. das 
Etudes Pratiques d'Econ. (1856, recognized 1869); Soc. Fran, de 
Statist. Vniv. (1829), Journal issued jointljf with Acad. Nat. since 


Eliment {1815, recognized 1831), 
Mim. (1868, Ac.): Soc. de I'Er 


!, Bull .: Soc. de Linguisiique (1864), 
nseignemenl Supirieurs (1878), Rev. 


Magyar Ni^afti Tdrsasdg (1889), Ethnograpkia (1889, Ac.). Cologne, 
Ver. sur Fbrderung des Stadt-Rautenstraueh-Joest Museums fiir 
VMkerkunde (igo^. Jahresber. (1904, Ac.). Gdrhtz, Ges. fUrAstihrop. 
Ac. (1888), Jahreshefte. G6ttingen, Anthropolog. Ver., Mstthesl. 
(1874, Ac.). Kiel, A Ahrop. Ver. (1877), Mstteil. (1888, Ac.). 
Leiprig, Ver. f. Anthropolog., Ber. (1871, Ac.) afterwards joinod to 
the Ver. der Erih. Munich, Ges. f. AnthrofxAog. Ac. (1870), Bestr. 
(1876, Ac.). Stuttgart, Anthropolog. Ges. (1871). Fundber. (1893, Ac.). 
Vienna, Anthropolog. Ges. (1870), Mittheil. (187OJ Ac.). Italy: 
Florence, Soc. Hal. di Antropologia (- 68), Archtvio (1871, Ac.). 
BELCitnt: Brussels, Soe. d'Anthrop., Bu'l- (1882, Ac.). Sweden : 
Stockholm, Svensha Sdllskapet fBr Antrop. (1873), Tidshrift (1873, 
Ac.). Spain: Madrid, Soc. Antrop hg. Esp., Revista (1875, Ac.). 
Russia: St Petersburg, Russian Anthrop. Soc. (1888), Protoholy- 
sasedtmii {1901, Ac.). 

XII. Sociology (Econonafc Science, Statistics, Law, Education) 
The intemational societies are the Association Internationale pour 
le Progris Sciences Soeiales and the Congrhs Intemational de 
Statistique, which first met at Brussels in 1853. have issued 

Comptes rendus. The Congris Intemationat de Bienfaisance may be 
tmoed to a suggestion at &e Congp^s Pdnilentiairt held at Frankfort 
in 1847. The first meeting took place at Brussels in 1856. The 
Instrinlemat. de Sociologie (1893) has its headquarters at Paris. 
T^e NsttiouH Association for the Promotion oi Social Science (i6si) 
had united with it in 1864 the Society for Promoting the Amendment 


Charles (1839), Mim. St Maixent, Soc. dt Statist, des Deux-Sivrts. 
Toulouse, Acad, de Llgis. (1831), Rec. (1851, Ac.). Germany wd 
Austria-Hungary: Debreczen, Magyar Kir Gasdasiei Akad. 
(1868). Berlin, Volkswirths. Ges. (i860), Volhswirths. Zeilfragtn 
(1879, Ac.): Ver. f. deutscke Volkswirths. (1876), Ztschr. (1880, Ac.); 
Ver. I Fordvrung d. Handelsfreiheit (1878), Mittheil. (1879, Ac.); Ver. 
f. d. .Statist.; Jurist. Ges. (1859), Jahresber. (1863, Ac.). Dre^n, 
Statstischer Ver. (1831), Mittheil. Frankfort, Siatistische Ges .; 
Juristische Ges. (1866), Rundschau (1867, Ac.): Akad. filr Stuial- u. 
Handelswissenschaften Hgot). Freiburg, Badische Heimat (1893), 
Volkeskunde. HaUe, Kontgesellschaft (1904). Kantstudien. Lai¬ 
bach, Jurist. Ges. Leipzig, Ver. f. wiss. Pddagogik, JakrbuOt and 
Mittheil. Italy: Tortona,Soe.<KSJona£co«o»»'B,Boll. Belgium: 
Brussels, Ligue de VEnseignement (1864), BuU. -, Soc. Centr. des 
Instituteurs Beigss (i860), Le Progris; Insl. Solvay de Sociologie 


Sooe ftre fist&hli^ed in l^don. Ttie Hoyal SUUis$ic<U Society (1634), 
incorporated 1887, pubUMies a Journal (1839, Ac.); Cobden Club 
(1866), lor the difiusion of the political and economical pnnciples 
with which Cobden's name is associated, has Issued a variety of 
publications: Institute of Actuaries (inoorp. 1884): Institute of 
Chartered Accountants (1880): Institute of Bankers (1879)the 
Society of Incorporated Accountante and Auditors (1865), and the 
Chartered Institute of Seeretarsee, also meet to London. There are 
olao tiie Manchester Statistical Society (1833), wi&i Transactions : tile 
Faculty of Actuaries in Scotland and the Scottish Soeiely of 

vtt_.'.ii /•ae^aiV UaaAI. • and iihdi XiatiaiiAal 


R. Acad, de Ciencias Mor. y Pol. (1857). Russia: tio«x>w. Juri¬ 
dical Soc. St Petersburg, P«iagogtcal Soe. Egypt: Cairo, fiiwsaM 
CsBlraf de Statist. Havana (Cuba), See. Earn, dt Amigos del Pais 
{tj9z), Memorias. Japan: Tokio, Slalisl. Soe. 

XIII. Medicine and Sueoery 

The first meeting of the Congris Midieal International was held at 
Paris in 1867; a Bulletin has been issued annually since x868, and 
the first Surgical Congress was held in Paris in 1883. The first 
Congris PModique Internal. d'OphIhalmologie took place at Brusaels in 
1857. . The Ro^ Cdleges oi I%ysicians and of Surgeons of London, 
Etmiburgh and Dnblin do not come within our scope. The Medical 
Society of London (1773) is the oldest in the metropolis; it has issued 
Memoirs {iqSq-i»>i), Transactions (1810, Ac.), and Proceodings 
(187a, Ac.). The Royal Soeiely of Medicine was formed, by Royal 
charter, in 1907 by the amal^mation of the following societies: 
Roy. Med. and Chir. Soc. (1805), Pathological Soc. (1846), Epi- 
demiological Soc. (1850), Odontol. Soc. of Gi: Brtiarn (1836), Obstetneei 
Soc. (1838), CUnical Soc. (1867), Dermatological Soe. of London U882), 
British Gynaecological Soc. (1884), Neurolog. Soc. (1886), British 




Soc. of Anaesthetists (1893),- 

(1894), Otohgical Soc. (1S99), Soc. for Study of Diseases m Children 
(1900), British Eleclro-therapiutie Soe. (1901) and the Tkerapetdioal 
MC. (1902). Moat of these societies have separate Tratuactiosts- or 
Proceedings. Other London societies (pakt and presenti include the 
Abemethian Society (1795). which issues Proceedings ; British Dental 
AttoHation (1880), with a Journal (1880, Ac.); British HomoUfatkic 
Aiiooiaitim (1839), with j4«ftalJ (i860, Ac.); Brititk Medical 
Attociation (1832), which has xaOto than iorty home add colonial 
branches, and pubUshes British Medical Journal (1857, ; Hahne¬ 

mann Publishing Soeiefy (fSg*), Materia Mtftiea (1852, AcJ; 
Harvttim Society (1831); Hunterum Soefsty (1619), Trans.; Udier 
/iMfM* (iaeo^ Medieo-Ltgal Sec, ef London, Ttmu.x 
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Mtdico-Psycholog, Attn, of Gt. Britain and Inland (1841, ^ncoip. 
1895); Ntw Sydtnham Hoeiety (1858), wbich published Bitmnal 
Retrospect (1867, &c.), and translations and reprints of books and 
papers of value, succeeded the old Bydettiam Society (1844-1858), 
which issued 40 vols.; Ophthalmologicai Society (1880), Trans. •, 
Pharmaceutical Society (1841), with museum, Pharmaceutical Journal 
(1842, &c.); Physiological Association (1876), Joum, of Physiology 
(1878, &c,); Rdnigen Soc., Journal ; Royal Institute of Public Health 
(1886, incorp. i8ga), Journ .; Royal Sanitary Institute (187(1, incorp. 
1888), the council of which appoints examiners, directs Parkes 
Diuseum, founded in 1870 in memory ot Dr E. A. Parkes ; Society of 
Medical Officers of Health (1856), Trans, and Public Health ; Soc. of 
Public Analysis, Analyst. The provincial societies are very numerous 
and includt!: Bradlord, Med. Chir. Soc. (18(13) Bristol, Med. Chir. 
Soc.; t;ardiff, Med. Soc. (1870); Liverpool, Sch. of Tropical Med. 
(1898, incorp. 1905), Memoirs ; Manchester, Med. Soc. (1848); 
Newcastle-upon-Tyne, North, and Durham Med. Soc. (1848). 
Dublin, Roy. Acad, of Med. in Ireland (1882), Trans. (1883, &c.): 
Pharmac. Soc. of Ireland (1875). Edinburgh, Roy. Med. Soc. 
(1737 ; charter 1778); Harveian Soc. (1752); Medico-Chirurg. Soc. 
(i8ai), Trans. (1824, &c.); and Obstetri^ Soc. (1840). Aberdeen, 
flfsd. Chir. Soc. (1789). Glasgow, Medico-Chirurg. Soc. (iSbb), 
based uptm Med. Soc. and Med.-Chirurg. Soc. (both 1814), joined 
by P<dh. Soc. in 1907. 

Austbama ; Melbourne, Med. Soc. of Victoria, Austr. Med. Joum. 
(1856, &c.). Canada: Montreal, Union Mid. du Canada, Revue 
(1872, &e.): Canada Med. Assoc.. Trans. ItSyy.&c.). India: Bom¬ 
bay, Med. and Physical Soc., Trans. (1838, &c.). Calcutta, Med. 
Soc., Trans. (1883, ike.). 

United States : Amer. Pub. Health Assoc., Reports (1873, &c.); 
Amer. Dental Assoc., Trans. (1860, &c.); and Amer. Inst, of Homoeop., 
Trans. (1878, &c.). The headquarters of the American Medical 
Association (18.^7) are at Chici^o; it publishes a Journal. The 
American Surgical Association (1880) unites at Wa&ington every 
third year with the Congress of American Physicians and Surgeons. 
The State medical associations include those of Alabama, Trans. 
(1889, &c.) ; Georgia, Trans. (1873, &cd ; Maine, Trans. (1853, &c.); 
Missirari, Trans. (1851, &c.); and South Carolina, Trans. The 
State medical societies include those of Arkansas, Trans. (1877, &c.); 
California, Trans. (1870, &c.) ; lUinois, Trans. (1851, &c.): Kansas, 
Trans. {1^7, &c.); Michigw, Trans. (18(19, &c.); Minnesota, Trans. 
(1874, &c.): Nebraska, Trans. (1869, &o.); New Jersey, Trans. 
11859, &c.); Pennsylvaaia, Trans. (1851, &c.); Rhode Island, Trans. 
(1877, &c.); Texas, Tr-ns. (1B74); and Wisconsin, rrims. (i8to,&c.). 
To these have to be added the following town associations. Albany, 
Med. Soc., Journal (1807, &c.). Baltimore, Med. and Chirurg. 
Faculty of Maryland, '1 rans. (185(1, &c.). Boston, Amer. Gynaecolog. 
Soc., Trams. (1876, &c.); Moss. Medico-Legal Soc., Trans. (1878, 
&c.). Denver, Acad, of Med. (1903). New York, Acad, of Med., 
Trans. (1847, &c.) and Bull. {iSito, &c.); Med. Soc., Trans. (1815, 
&c.): Medico-Chirurg. Soc., Trans. (1878, &c.); Amer. Surg. Assoc., 
Trans. (1883, &b.); Medico-Legal Soc,, Sanitarian (1873, &c.); Amer. 
Ophthalmolog. Soc., Trans. (1865, &c.); Path. Soc. (1844), Trans. 
(1875-1879), Proc. (1888, &c.). Philadelphia, Med. Soc., Trans. 
(1850, &c.); Obslet, Soc., Trans. (1869, &c.); Amer. Pharm. Assoc., 
Proc .: Patholog. Soc. (1857), Trans. (1897, Sx.); Coll, of Physicians 
(1787); Amer. Soc. of Tropical Med, (1903). Richmond, Med. 
Soc., Trans, (1871, &c.). 

Fbancb: Besanvon, Soc. de Mid. (1845), BuU. (1845, &c.). 
Bordeaux, Soc. de Mid. (1798), Joum. (1829, &c.); Soc. de Pharm. 
(1834), Bull, (i860, &c.); Soc. de Mid.etdc Chirurg.; .Soc. d'Anat. et 
de Physiol. (1879), BuU. (1880). Caen, Soc. de Mid. (1799: known 
by its present name since 1875), Journal (1829), Mim. (1869). 
ChacaMry, Soc, de Mid. (1848), Comples rend. (1848, &c.) anil Bull. 
(1859, &c,). Grenoble, Soc. de Mid. Havre, Soc. de Pharm. (1858), 
Mim. Lille, Soc. de Mid. (1843), BuU. (1845, &c.). Lyons, Soc. Nat. 
de Mid. (1789), Le Lyon mid. (1869, &c,). Marseilles, Soc. de Mid. 
(1800), Comptes rend. (1826-1853) and Le Mars. mid. (1869, &c.); 
Soc. Mid.-Cnimrg. (1872). Paris, Soc. dB Mid. Pratique (1808), BuU .; 
Acad. Nat. de Mid, (1820); Soc. Nat. de Chirurg. (1843, reorganized 
1859), Mim. (1847, &c.) and Bull. (1851, &c.); Soc. Anat. (1803), 
Bull, (1826, &c.) ; Soc. Clinique, BuU. (1877, &c.); Soc. Mid. des 
Htpitaux, BuU. (1849, Ac.); Soc. Mid. ligale ; Soc. de Pharm. 
(1803), Joum. (1815, Ac.); Soc. de Thirapeutique; Sec, Fran, de 
flygune ; .Soc. Centr, de Mid. Vitirinaire (18^4), Bull.: Assoc. Int. 
de.lUnst. Marey (1898) (for examining physicuogical methods and 
a»>(uatus). Bull., Travaux. Rouen, Soc, de Mid. (1821), Union Mid. 
(tfei, 4:(i.|; Soc, Libre des Phartnaciens {iHot), BuU. Toulouse, A'oe. 
de Mia. (1801), BuU, and Revue (1867, &c.). Toum, 8bc. Mid. 
(1801). Germany and AusTBiA-HuNtSARY: Deutscher Arsteuereins- 
bund (1872), Verhandl.; Central Ver. d. Zahndrite (1839), MiUheil.; 
D. Velerindrrath (1872); D.Apothehtr-Ver. (,1620), Arckiv{tliaa,.llic,). 
Berlin, Ver. f. tieilkunde (1832), Magaein (1835, Ac.); Ges. f. 
GeburtshiUft u. Gyndkologie (1876), Zisfhr. (1877, Ac.); Get, f. 
Seilkunde (1853): Seri. Med. Ges. (fS6o), Verhandl. (1885, Ac.); 
Physiolog. Ges. (1875), Verhandl. (i877> : S- Ver. f. Mm. 

SMistik (186B); Ver. MomHop. Arete (z8»), latehr. (i88b, Ac.) : D. 
Ges, f, CMrurgie (tSya), Verhandl. Bonn, Verband der .ArtU. 
Yereine (*865). Breslau, Yer. f. Physiolog. HeHhunde (1848). Ztsohr. 
((830, Ac.); Verband d, Sthies.Arete-Ver. (1878).. Cologne, Rhein. 


Med.-Chirurg. Ver, (1848), Organ (1852, Ac.). Darmstadt, Aretl, 
Kreisver. (1844). l^esden, Ges. f. Naiur- u. Heilkunde (1818). 
Jahresber. (1848, Ac.). Erlangen, Physik.-Med. Soc. (1808), Sitimegs- 
ber. (1870, Ac.). Frankfort, Aretl. Ver. (1845), Jahresber. (1857, Ac,). 
Hamburg, AreU. Ver. (i8i(^; Deutsche Ges, fUr Gesek. der Medinn 
(tgot), Milteil. Hanover. Per. dnuiyf.CAefm’Aer (1878). Heidclberc, 
Ophthal, Ges. (1857). Jena, Med.-naturwissensckafUiche Ges. (185^, 
Zeitschr. (1874, Ac.). Kdnigsberg, Ver. f. vciss. Heilkunde ((851). 
Leipzig, Med. Ges. (1829) : Ges, f. GeburtshiUfe (1854), MiUheil .; 
Homiop. Central-Ver. (1829): Magdeburg, D. Chvrurgen-Ver. 
(1844), Ztschr. (1847, Ac.). Munich, AreU. Ver. (1833), Int.- 
Blatt (1854, Ac.). Strasburg, Soc. de Mid. (1842), Mim, (1850, 
Ac.): Soc. Vitirin. (1864); Medisinisch.-NaturwissenschafBicker Ver. 
(1873). Stuttgart, IVUrttemb. Aretl, Ver. (1831), Corr.-Blatt (1832, 
Ac.); Hahnemannta (1868), MiUheil. (1873, Ac.); AfOtheher-Ver. 
(1822), Pharm. Wochenblatt (1861, Ac.). Vieima, K. k, Ges. der Arete, 
Ztschr. (1844, Ac.); Ges. filr inture Medistn u. Ktnderheilkunde, 
Med. Wocheuschrift. Weimar, Med.-naturwiss. Ver. (1863). Wflrz- 
burg, Physihal.-med. Ges, (1849), Verhandl. (1850. Ac.). Switzeb- 
LANo': Geneva, Soc. MAi. Zurich, Soc. de Mid.; Sekume. Apotheher- 
Ver. Italy ; Bologna, Soc. Med.-chirurg. (^noa, Aecad. Med.- 
chirurg. Milan, .Soc. Ital. d' Igiena. Modena, Soc. Med.-chirurg. 
Naples, Real Accad. Med.-chirurg, Palermo, R. Accad. delle Sc. 
Med. (1649), Atti (1889, Ac.). Rome, R. Istit, Fisioo - patologico. 
Turin, Accad. Real Med.-chirurg. Beloioh : Antwerp, Soc. de Mid. 
(1839), AnntUes. Brussels, Acad. Roy. de Mid. (1841), BuU. (1841, 
Ac.) and Mim. (1843, Ac.): Soc. Roy. de Pharm. (1845), BuU .: Soc. 
d'Anat. Patholog. (ibqtt), Annales; Soc. Beige de Mid. Homatop.; Soc. 
Roy. des Sc. Mid. et Nat. (1822), Journal (1842, Ac.), Annates (1892, 
Ac.), Bulletin (1843, Ac.); Inst. Solvay de Physiol. (1894), witheketro- 
physiologicai, chemical, emb^ologi^ and other laboratories, and 
lecture hall. Ghent, £dc. de laid. (1S34), Annates. Liige, Soc. Mid.- 
chirurg. Holland : Amsterdam, Genootschap ter Bevordering der 
Genees-en Heel-Kunde, Verhandel. (iHqs, &c.)', Nedort. Maatschappij 
ter Bevord. der Pharmacie, Batavia (java), Genaeskundige Vereeni- 
ging. Denmark: Copenhagen. R. JWed. S»lsAai>; Veterinaer Selshab. 
Norway : Christiania, Med. Selshab, Magasin (1840, Ac.). Sweden : 
Stockholm, Farmaceutiska Inst.; Svenska Ldkaresdllskapet (1S08), 
Handl. (1813, Ac.). Upsala, LikarefSrenig, Ffirhandl. (1865, Ac.). 
Spain : Madrid, R. Acad. Med, (1732). Portugal : Lisboa, Soc. de 
Sc. Med. (1835), Jornal (1835, Ac.); Soc. Pharm, Lusitana. Russia; 
Dorpat, Pharm. Soc. Helsingfors, Finska LdkaresdUshapet (1835), 
Handl. (1841). Moscow, Phys.-med. Soc. Riga, Soc. of FraetiaU 
Physicians. St Petersburg, Soc. of PracUctu Physicians; Imp. 
Pharm. Soc. Vilna, Imp. Med. Soc. (1805), Protoholy. Warsaw, Med,- 
Chirurg. Soc. Tomsk (Siberia), Soc. of Naturalists and Pkysioians 
(1889), Protocol. Rumania : J assy, Soc. of Naturalists and Physicians 
(1830), Buletinui. Greece : Athens, Soc. Mid. 'Turkey : Constanti¬ 
nople, Soc. Imp. de Mid .; Soc. de Pharm. Central and South 
America: BuenosAires,dsoc.Msd, Caracas,EtciMiaAfsif. Guada¬ 
lajara (Mexico), Soc. Afcd. Merida (Mexico), Soc. Afsd. Mexico, dead. 
de Meii.; Soc. Med. Monte Video, Soc. de Med, Rio de Janeiro, 
Instituto Osuialdo Crus, formerly Insiituto de Manguinkos (for the pro- 
motiou of ei^rimcntal pathology); Soc. Med. e Cirurgia. San(iiM[o. 
.Soc. Med. Japan : Tokyo, Soc. for Adv. of Med. Sc., Trans. (1885, 
Ac.). 

XIV. Engineering and Architecture 

The principal E^lisb society dealing with mechanical science is 
the Institution of Civil Engineers (established in 1818, incorpomtsd in 
1828), which publishes Transactions (4to, 1836-1842) and Minutes of 
Proceedings (evo, 1837, Ac,). George Stephenson was the Erst 
president of the Institution of Mechanical Engineers, which was 
founded at Birmingham in 1647, removed to London in 1877, and 
registered under the Companies Act ia 1878. It holds migratory 
meetings and pubiisbes Proceedings. The Soeiety of Engineers (1854), 
with Transaettons (1861, Ac.); the Civil and Mechan&al Engineers' 
Society (1859); the Iron and Steel Institute (1869, incorp. 1899), with 
Journal and Mem.; the Surveyors' Institution (1868, incorporated in 
1881), which pnbUshes Transactions and holds professional examiiu- 
tkms; the Aeronautical Society of Great Britain (1866), the JnsH- 
lutiott of Electrical Enpneers (1871, incorp. 1883), Jammed; tire 
Institution of Mining Engineers has associated witii it many branch 
institutions in the provinces. Journal; the Institute of Gas Engineers 
(1863); the Illuminating Engineers' Soc. (1909); we Institute of 
Mems; and the Instn. of Mining and Nfetallurgy, meet in 
London. There are institutions in the provinces at Bradford, 
Bristol, (Mrdifi (1857, iixxirp. 'in i88x), Ghraterfield <1^71), Dublin 
(1835, incorp. in 1857), Glasgow (1857, with TransaBions), Liverpod 
(1875), Middlesbrottgn (18^), Newcastle-upon-Tyne (1852, incorp. 
in 18^, with TransacUans), Nottu^ham (tSyi), Dudley (iBtti), 
and Mlfast (1892). 

The leading architectural society is the Royal Institute of British 
Architects, founded in 1834, inoor^ratad in 2637, and granted new 
chartscs in 1687 .and 1908. It appoints examining professiimal 
boards and publishes Transattions (1836; 1879, Ac.) am Prooeedings 
(1879, Ac.). There are. also the associations of Birmingham (1873), 
Eduibargh (1850), Exeter (1843), Glaegow (s868), Lneds <1876), 
Lcicesterdiire (1855), Liverpool (1848), Mamchester (d875),Newcara*- 
upon-Tyne, and the aocietieeof Manciiester (1865) and Oxfoed (rHjyj. 
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i 893)' The Boy. Inst, of ArchtUcis of IreUmd meets in Dublin and 
publishes a Journal. 

Uhited States: New York, Inst, of Mining Enginters; 
Amsr. Soc. of Civil Engines, Trims.; Anur. Soc. of Mech. Eng., 
Trans.t Amir, Inst, of Min. Eng,; Amir. Inst, of Architects (18^7) 
Washington. Soc. of Naval Eng. France: Lyons, Soc. Acad 
« (1830), Anualss (1867, &e.). Paris, Soc. des InginioursCivils, 

Annnain (1848, &o.); Soc. Cent, des Architectes, Bull. (I'Ssi, &c.) and 
(1875, *c.); it has held a congress since 1875. Saint- 
Etienne, Soc. de I'Industrie Min. (1853), Bull. Germany and 
AusisiA-HuNOARy: Berlin, Ver. Deutscher Ingenieure, Ztschr. 
(1837) a«Kl Wochenschrift (1877, &c.); Ver. f. Eisenbahnkunde ; Ahad. 
des Bauwesens; Archiieiten-Ver., Ztsekr. Breslau, Ver. f. Ges. der 
Biid. Kiinste (1861). Constance, Mitnstorbau Ver. (1861). Dresden, 
Sdchs. Ingen.- u. Archilekten- Ver., Prolok. Hanover, Arch'.- u. Ingen.- 
Ver., Ztsekr. KUtgeniuTt, Berg-und Hutten-Mannisehen Ver. Lwben, 
K. k. Berg-Akad. Munich, Bayr. Arch.- u. Ingen.-Ver., Ztsekr. 
PsaguB, Arch.- und Ingen.-Ver. Vienna, Osterr. Ingen.- u. Arck.- 
Ver., Ztsekr .; Ges. f. Bild. Kiinste. Switzerland : Lansanne, 
See. Vaudoisedes Ingin. et des Arch. Zurich, Ver. Sekweis. Ingen. 
u. Arek. Italy: Turin, Soc. degH Ingeneri, AUi (1868-1870). 
Beloivm: Brussels,rissoc.dss/Hg^. lAk^, Assoc.desIngin. {tbgf), 
Annnaire (1851, &c.). Holland: Amsterdam, Maatschap^ ter 
Bevordering der Bouwkunst, Bouwhundige Bifdragen (1843, &c.). 
The Hague, Kon. Inst, van Ingen., Verslag (1848, &c.), Verkandel. 
(1848, &C.) and TijdKkr. (1870, &c.). Spain and Portugal : lisbon. 
Assoc, dos Engtnkeiros Ctv. Port .; Soc. dos Arckitectos e Arckeologos. 
Madrid, Soc. Central de Arquitectos. 

XV. Naval and Miutary Science 
The Royed United Service InsHtuHan, first known as the Naval and 
Military Library and Museum (1831), took the name of the United 
Service Institution in 1839, and was incorporated in i860 ; its pro¬ 
fessional museum is hou^ in the bannering hall at Vhiitehall; 
it publishes a Journal (1857. &c.). Ibe Institution of Naval 
Arekitects (i860) publishes Transactions (4to, i860, &c.). The 
Royal Artillery Institution (183B), which issues Minutes of Pro¬ 
ceedings (1858, Ac.), is at Woolwich,and the Royal Engineers’ Institute 
(1873), which issues Royal Engineers' Professional Papers, at Chatham. 
The Navy Records Soc. (1893) publishes works connected with the 
histoiy of the British Navy. Canada : Toronto, Military Inst. 
India : Simla, United Service Institution. 

United States : New York, Military Service Inst. (1878), Journal 
(1879, Acd ; Soc. of Naval Architects and Marine Eng., Proc. Anna- 
poliB, U.S. Naval Institute (1873), Proc. France : Paris, Riunion 
dee Offioiers, now Cercle Militaire, Bull. (1871, &c.). Gbkmany 
and Austwa-Hungary ,: Munich, MilitOr. Ges. (1868), Jahrbuck. 
(1871, &c.). Vienna, Jf. k. Milit.-Geogr. Inst., Ariieiten (1871, 4c.). 
Holland : Utrecht, Vereen. tot Verspreiding van Kennis aangaande 
s’Lsmds Verdediging, Jaarsverslag (1872,4c.) and Werken. Norway : 
Christiania, Militoere Samfund, Nordsk MtUt. Tidsskrift (18^8, 4c.). 
Denmark : Copenhagen, KrigsvidenshabeUge Selshab, Milu. Tids¬ 
skrift (1872, 4c.). 

XVI. Agriculture and Trades 
The Royal Agricultural Society of England began as the EngUsk 
AgricuUural Society in 1838 and was incorporated in 1840. It bolds 
annually one migratory meeting in some part of England or Wales 
and meetings in London, whore are its headquarters; it publishes a 
Journal (1840, 4c.). Among provincial agricultural societies and 
associations may be mentioned—Aberdeen, Roy. Northern Agr. Soc. 
(11843). Arbroath, Angus Agr. Assoc. Banbury (1834). Baaing- 
stein, Roy. Counties Agr. Soc. (1859). Bath, Bath and West of Engl. 
Soe. and Southern Counties Assoc, (founded in 1777, enlarged in 1652, 
and leorganized in 1866), Lstlers and Papers (1780-1816) and Journal 
(1852. Sc.). Belfast, Chemico-Agr. Soc. of Ulster (1843), Proc.’, 
N.E, Agr. Assao.of Ireland. Birkenhead, WimUandBirkenkeadAgr. 
Stti (1842). Brecknock (1S55). Carluke (1833). Chelmsford, Essex 
Agr.Soc. (iSst). Chertsey (i»3). Doncaster (187a). Dublin, Noy. 
..4fr. Soc: of Ireland (1841). Edinburgh, Highland and Agr. Soc, of 
Scotland (1784, incoiporated in 1787), Trans, (tygg, 4e.). Halifax 
(i«39, enlar^ in 1838). Ipswich, Suffolk Agr. Assoc. (1831!. 
Otioy,- Wharfedale Agr. Sac. Paisley, Renfrewshire Agr. Soc. (1802). 
Wakwicki Worcester Aprica : Cape Town, A^. Soc. 

AUSTI14LIA ! Sydney, .ifgr. Soc. of N. S. Wales. British Gtiiana : 
Georgetown, Joiy. Agr. and Commerdat Soc. Canada : Mootieal. 
Seej d'Agr- hank : Calcutta. Agr. and HotUc. Soc., Jeurm. (184a, 
4mi. 

UNtkBo States : There were agricuKoral societies termed 'at 
HaUadelphia aiKl in South Carolina in 1783. The New York Soc. for 
Ike Pxonutiim of AgrtcuBure, Arts and Manufactures <179()> the 
Massasltnsitlo'Sat., for'Prom, AgntuUure (i 79 e)p and 
Ssa,’(t8t>9), issued puBUcations. Albany, 5<ais Agr. S«ie.‘(i83a), Tke 
CuUivaior .and Journal. Atlanta, State Agr. Soc, Boston, Inst, of 
TeOknology, 'Ro’bsHf.oa, Stevens Inst, of Teoimolt Madison, Sfott ,4fr. 
.S^ 'JTmWs, (183a, 4c.). Saciamento, See. 0/riff. <m<( HdMic. San 
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Prancftco, Agr. and Hart. Soc. Troy, Renssslaer Polytechnie hut. 
(1824) J Woreesler Pelyttckgio Institute (1863), Joum. (1879, 4c.). 

France: Algiers, toe. 4 ’Agr. (1840), Bull. Agen, Sec. cTAgr, 
(1776), Rec. (il^, 4c.), Amiens, Soc. Industrieile (i86t), BmU. 
Angers, Soc. d'Agr. (1799L formerly Acad. d'Angers, Proc.-verb, 
^846-1854), Mim. (1831, Nc.), Documents (1896, 4c.). Bordeaux, 
Soc. d'Agr. BouloMe, Soc. d’Agr. Caen, Assoc. Normands pour 
I'Agr., I’Industrie, 4c. (1831), Annuaire (1833, 4c.); Soc. d’Agr. et 
de Commerce (1762), Mim. (1833-1838) and Bull. (1827, 4c.). 
Chdlons-sur-Mame, Soc. d’Agr., 4c. (i73<rt, Comptes rendus (1807- 
1835), Mim. (1833, 4c.). Douai, Soc. d’Agr., 4c. (1799), Souv. 
(ifei-lSSs), Mim. (1826, 4e.). Elbeuf, Soc. Industr. (1838), Bull. 
Grenoble, Soc. d’Agr. et d’Hortic. (1833), Sud-Est (1835. 4c.). Le 
Mans, Soc. du Matiriel Agr. (1837), Bull. Lyons, Soc. des Sc. Industr. 
(1862), Annalss. Montpellier, See. d’A^. (1799), Bull. (1808, 4c.). 
Nancy, Soc. Centr. d^Agr. P^s, Soc. Nat. d'Agr. ds France (1761 ; 
reconstructed in 1878 with a view of advising Government on agri¬ 
cultural matters), Mim. and Bull. Perpignan, Soc. Agr. Scientifique 
et Liu. (1S33), Bull. (1834, 4c.). Keims, Soc. Industr. (1833), Bull, 
(1838, 4c.). Rouen, Soc. Industr. (1872), Bull. ; Soc. Libre d^EmuUu 
lion, Commerce et Industrie (1^0), Bull. (1797). Saint-Jean- 
d'Angfily, Soc. d'Agr. (1819), Bull. (1833, 4c.). St Quentin, Soc. 
Industr. ltB6S), Bull. Tonloxise, Soc. d'Agr. Veaoul, Soc. d'Eneounwe- 
ment d'Agr. (1883), ^ll. Germany and Austria-Hungary : ’nie 
migratory Congress Deutscher Volkswirtke first met at Gotha In 1838. 
A^ram, kroatisch-Slav. Landwirtks. Ges., Bldtter. Augsburg, Ltmd- 
mrtks. Ver., Landw. Bldtter. Berlin, Vereinigt. Berlinerkaufleuie «. 
Industr. ; Bonn, Landwirtksch. Cenlral-Ver. Bremen, Landwirtks. 
Ver. Breabsa, Lemdwirths. Central-Ver.; Sekies. Central Gewerbe-Ver. 
Budapest, Ungar. Ackerbau Ges. MiUkeil .; Industrieile Ges. Cassel, 
Landwirtks. Ceniral-Ver., MiUkeil. Cracow, Ackerbau Ges., Anualsn. 
Danzig, Volkswirths. Ges. (1830). Darmstadt, LandwirthsT'Ver., 
Ztsekr. Dresden, K. Obonomie Gss.-, K. Sicks. Polyteekmeum. 
Ffirth, Gewerbe-Ver. Gratz, K. h. Steiermarkiseke Landwirtks. Ges. 
Greifswald, BalUscksr Central-Ver. Halle, Landwirlks. Centnd-Vor. 
Hanover, Gewerbe-Ver. Innsbruck, K. k. Landwirtks. Ges., Wocksn- 
sekr.; Kimt. Industrie- u. Gewerbe-Ver. Jena, Landwirtks. Inst. 
Kassa, Magyar Kir. Gasdasdgi Akad. at Academy for Agriculture. 
Klausenberg, Me^ar Kir. Gasdasdgi Akad. (1869). KSnlgsberg, 
Ostpreuss. Landwirtks. Central- Ver. Leipzig, Landwirtks. Kreis- Ver .; 
Polyteckn. Ges. Linz, K. h. Landwirtks. Ges. Lubeck, Landwirtks. 
Ver., Mittksil. Mfihlhausen, Soc. Industr., Bull. Munich, Land- 
wirths. Krsis-Ver .; Polyteckn. Ver. Nuremberg, Polyteckn. Ver. 
Prague, Bokmiseker Gewerbe-Ver.; Industrie Ges., MiUkeil. and 
Annalen. Ratisbon, Landwirtks. Kreis-Ver., Bauemfreund. Stutt- 

f art, K. WUrttemb. Central-Stelle, WockenblaU. TsieiUe,.Ackerbau Ges. 

'{IMngen, Landwirtks. Ver. Vienna, K. h. Reicks Landwirtks. Ges., 
Ztsekr, Wiesbaden, Gewerbe-Ver. Switzerland : Bern, Okonom. 
Ges. Lausanne, Soc. d'Agr. de la Suisse Romande. Zfirich, Ver. f. 
Landwirtks. u. Gartenbau. Italy: Bologna, Soc. Agraria, Annali. 
Cagliari, Soc. Agr. ed Econom. Florence, Soc. Econom. ed Agr., 
Rendicouti. Milan, Soc. Agr. di Lombardia ; Soc. Gen. degli Agricolt. 
Ital.; Soc. d' Incoragg. di Arti e Meslieri, Discorsi. Pmgia, Soc. 
Econom. ed Agr., AUt. Turin, Accad. Reale di Agricoli .; Assoc. Agr. 
Hal., Esereitaiioni. Verona, Accad. d'AgricoU. msjaivu : Sec. Centr, 
d'AgricuU. (1854), Bull. Ghent, Soc. Roy. d'Agr. et de Bot. IMge, 
Soc. d'Agr., Joum. (1830,4o.). Verviers, Soc. Industr. et Commerc. 
(1863), Bull. Holland : Amsterdam, Aardrijskundig Geneotsekap ; 
Vereemging voor Velksvlift. Denmark : Copenhagen, K. Londkuua- 
holdnings Selskab ; Del Statist. Tabelvaerk. Norway : Christiania, 
Polytetmiske Forening. Sweden; K. Landtbruks A'kadsmien. 
Spain and Portugal: Barcelona, Soc. Econom., Actas, Lisbon, 
Inst. Real de Agric .; Soc. Promotora de Industr. Madrid, Soc. 
Econom. Matritmss, AniUss. Oporto, Acad. Polyteckn. Russia : 
Dorpat, K. Livlindiseke Okonom. Ges., Jahrbuck. Kazan, Imp. 
Econom. Soc, Moscow, Imp. Soc. of Agriculturists. Odessa, Imp, 
Agronom. Soc. of S. Russia. Riga, Technical Soc. St Peteisbtrig, 
Imp. Econom. Soc., Trans.; Tschtical Soc. Rumania : Buchaiest, 
Soc. FoHtecknicd (x88i), Buletinul. South America: Rio de 
Janeiro, Soc. de Agr, 

XVII. Literature, History and Archaboiogv 
The Congris International des Orientalistes first met at Paris in 1873. 
The Congris BibliograpkieUs International held its first meetingin 
1S78, and the Congris MS Amiricanistes its first meetingin 1875. The 
first Interrat. Conference of Librarians took plue in London in 
1877. Congresses of Archivists, Librarians and Hibliograpfaers were 
held at Brussels in 1910. The Royal Society of Literature (1823; in¬ 
corporated in 1823) with Transactions (4to, 1829-1839 : 8vo, 1843, 
&c.), and the Royal Asiatic Society (1823), with fourtusl (1834, 
4c.), have their headquarters in London; as writ as the follow¬ 
ing literary softies, all of Which issue pubUcationg Aris¬ 
totelian (>879), Ballad (1868), Ckancsr (1868); Dante (18S1), 
Early Enpim Text (1864), East India AssoeiaUon {i866); 'liellenie 
Stumes{tStg); Iucorp. See. of Auikers {tKg), Institute of JesmsaHsIs, 
Irish Lit:, Japtm liigt), LibrSy AssoeioHm (1877), Library AssitiaiUs 
{iSggil Malone (1906), Oriental TrantMtien Fund (iSaB), tWi^TeXt 
Pkiiologisal (1842), SoxbunMe Club (1812), Skortikand, Viking 
Club (i89«); Wyehf (iSte). The LaneasMn and Ckeshirt HUtme 
Seeitty <(z648}, at Liverpool, tile Manekesler LUerdry Ctub, wlQi 



3i8 


SOCIETIES, LEARNED 


Traniaekotu and Paptn (1874, &c.), and the Maim Sodtty (18^, at 
Douglas, may also be mentioned. In Glasgow are the Sdlad Club 
(1870), and tho Scottish Soc. of J.it. and Art (1886)1 and in Dublin 
the Nat. Lit. Soc, of Ireland {tSgi). 

The oldest and most imTOitant society in England dealing with 
histoiy and archaeology is the Society of Antiquaries of London, which 
enthusiasts trace to an association founded by Aichbishcm Parker in 
1672. The meetings were not publicly recommenced until 1707 ; the 
present body was incorpotated in 1751; it publishes Vetera Monu- 
menta jfoX., 1747, &c.), Archaeologia {4to. 1770, Ac.), and Proceedings 
(Svo, 1849, Ac.). The Royal Archaeological Institute (1843), issuing 
the Archaeological Journal (1845, Ac.); the British Archaeological 
Association (1843), with Journal (1846, Ac.); the Royal Numismatic 

C'-..- .. •_fct_•_eJ- —V-I- /_D.D \ . 


(1838). 

ing societies, ail of which issue publications : Bibliographical (1892), 
British School at Athens, British School at Rome, British Record (t888, 
incotp. 1893, incl. Index Soc. 1878). Canterbury and York Catholic 
Record (1904), Egypt Expl. Fund (1883), Genealog. and Biogr., 
Cymmrodorion (1751-1773, revived in 1820), Dilettanti (1734), Folk 
Lore (1879), Harleian (1869), Huguenot (1685), London and Middle¬ 
sex Arckaeol. (1855), London Topogr, Soc., Middlesex County Records 
(1884), Pdlaeographical, Palestine Expl. Fund, Parish Pegirfere, Pipe 
Roll (1883), Soc. Bibl. Archaeol. (1870), ."Joe. for Prot. Anc. Buildings 
(1877), Outside London are the Rm. Soc. of Antiquaries of Ireland 
founded in 1849 as the Kilkenny Arch, Soc., changed to Roy, Hist, and 
Arch, Assn, in 1869 and to present title in 1890; the Society of 
Antiquaries of Scotland (1780), at Edinburgh, and the Irish Archaeo¬ 
logical and Celtic Society, at Dublin. Among others are—^Aberdeen, 
New Spalding Club (1886); Bedfordshire Archaeological and Archi¬ 
tect. Soc. (1844); Bristol, Bristol and Gloucester Arch. Soc. (1876); 
Cambrian Arch. Assoc. (1846); Cambridge Antiq. Soc. (1840); 
Carlisle, Cundi. and Westm. Antiq. and Arch. Soc. (1866); Devizes, 
Wiltshire Arch, and Nat. H. Soc. Durham, Surtees Soc. ' 


Colchester, Essex/freh. Soc. (1852); Edinburgh, Etiiitogr. Soc. (1890) 
Scottish Hist. (1886); Exeter, Diocesan Arch. Soc. (1841); Glasgow 
Arch. Soc. (1656); Kent Arch. Soc. (1857); Lane, and Cheshire Antiq. 
Soc. (1883). Leeds, Thoresby Soc. (s8^); Manchester, Chatham Soc. 
(184^ ; Newcastle-on-Tyne Soc. of Antiq. (1813); Norwich, Norfolk 
and Norwich Arch, Soc. (1846); Oxfora, Architect, and Hist. Soc. 
(1839), and Hist. Soc. (1884); Purbech Soc. ; Reading, Berkshire Arch, 
and Architectural Soc. (1871); Surrey Arch. Soc; Sussex Arch. Soc, 

« ; Weldipool, Powys Land Club (1867); and Yorkshire Arch. 
. 1863). 

Canada: Halifax, ATova Scofta iVisf. Soc. (1878), CoE. Montreal, 
Soc. Hist., Mim. (1859, Ac.); Numism. and Antiq. Soc. (1872), Joum. 
(187a, Ac.). Quebec, Lit. and Hist. Soc. (1824), Trans, (1837, Ac.). 
Toronto, Ontario Hist, Soc. (1888,1898), Rep.; Lit. and Hist. Soc. 
China: Hong-Kong, Roy. Asiatic Soc. Shanghai, Roy. Asiatic 
Soc., Joum. (1858, Ac.). India : Bomba/, Roy. Asiatic Soc. 
(Branch) (1804), Journal (1844, Ac.). Calcutta, Asiatic Society of 
Bengal, Joum. (183a, Ac.) and Proc. (1865, Ac.); Indian Research 
Soc. (1907), Trans. Colombo, Roy. Asiatic Soc., Joum. (1844, Ac.). 
Madras, Lit. Soc, (1818), Journal (1827, Ac.). Singapore, Roy. 
Asiatic Soc. 

Uniibd States: The central antiquarian body in the United 
States is established, at Washington—tbs Archaeological Institute of 
Amer. (1879), which publishes Amer. Joum. Arch. (1897, Ac.), and 
has affiliated with it 28 societies, includiiw the fioshm Society (1879), 
Cincinnati Soc. (1905), Iowa Soc. (1902), tvisconsin Soc. (1889), New 
York Soc. (1884), San Francisco (1906), North West Soc, (Seattle) 
(1906). Albany, Institute and Hist, and Art Soc., Trans, (1792- 
1819, 1830-1893), Pros, (186^-1882). Baltimore, Maryland Hist. 
Soc. ^844). Boston, Mass. Hist. Soc. (1791), ColHctions (1792, Ac.) 
and Proc. (1859, Ac.); New Engl. Hist.-Gen. Soc. (1845), Genealog. 
Register (1847); Amer. Oriental Soc, (1843), Joum. (1849, Ac.); Amer. 
Librarv Assoc. (1876), Liby. Journal ; Soc. Bibl. Lit. and Exegesis 
11880), Journal (im, Ac.); Bostonian Soc. (1881), Proc, (1882, Ac.); 
BrooklineHist.Soc.{i8qi). Buffalo,/fM(.Soc.(i862). Cambridge,tfwf. 
Soc. (1905), Proc. (1906, Ac.); Dante Soc. (1881). Chicago, Hist. 
Sec. (1856). Cincinnati, Hist, and Phil. Soc. of Ohio (1831), Publns. 
(1906). Concord, Hist. Soc., Coil. (1824, Ac.), Frankfort, Kentucky 
State Hist. Soc. (1836), Reg. Hartiord, Amer. Philolog. Soc. (1869); 
Hist, Soc, (1825), Coll, (i860, Ac.). Lincoln, Nebraska State Hist, Soc, 
{i66ji,.Jrans. (1885-1893), Proc. (1894, ^.). Madison, Hist. Soc., 
ColL (iBes, Ac), l^neapolis. Hist. Soc., Coll. (i86g, ^.). Mont¬ 
pelier, Hist. Soc, of Vermont, Coll. (1869, Ac.). New Haven, 
Amer. Orient. Soc. (1842), Journal (1849, Ac.). New Orleans, 
'Louisiana Hist, Soc. (1867), Pub! " “ “ 

Soc. 

Pecwi 

(1824), Mem, (i8a6, Ac.); NumuMr-i^ Arch. sS. (1858), J^oc. 
K867, Ac.); Shak^ere Soc, (i8w. Portiand, Maine Hist. Soc, 
Celt, {1831, Ac.). Providence, Hist. Soc. (182a), Coll, (1827, Ac.). 
Richmond, Virg. Hist, and Phil. ^831), PuM. (lapi, Ac.). St Louis, 
Missouri fiist, Soc. (186Q. St Paul, Minnesota Hist. Soc. (1849), 
Coll. Savannah, Georgia Hist, Soc. (1839), Proc, Topeka, Hist. Soc. 
(1875), Tfwu. (1881, Ac.). Wartiingixm, drek. Soc. (<902); Columbia 


lint. (1895, Ac.). New York, Hist. 


Hist. Soc, (1894), Rec.; Amer. Hist. Assn. (1884), Amer, Hitt. Rev, 
(1895, Ac.). Worcester, Amer. Antiq. Soc. (1812), Proc. .and Arch. 
Amer. (18x0, Ac.). 

Fsancb: The Congris Archiologique de la France first met in 
1834. AJgiers, Soc, Hist. (1856), Revue (1856, Ac.l. Amiens, Soc. 
des Antiq. (1836), Mim. (1838, Ac.) and Btdl. Angoulfime, Soc. 
Arch, et Hist. (1844), Bidl. Bordeaux, Soc. Archlol. (1873); Soc. des 
Arch. Hist. (1858), Archives Hist. (1858, Ac.). Bourges, Soc. Hist, et 
Litt. (1849), Bull, et Mim. (1852, Ac.). Caen, Soc. des Antiq. de 
Normandie (1823), Mim. (1824, ^.) and Bull, (i860, Ac.); Soc. 
Fran. d'Arch. (1834), Comptes rend. (1834, Ac.) and Bull. Mens. 
(1835, Ac.). Chalon-sur-Saone, Soc. d'Hist. et d'Arch. (1844), Mim. 
(1844, Ac.). Chamb6ry. .Soc. Savoisienne d'Hist. et d'Arch. (1853), 
Mim. (1656, Ac.). Constantine, Soc. Arch. (1852), Recueil. Difon, 
Comm, des Antiquitis (1831), Mim. (1882, Ac.). Lille, Comm. hist, 
du Nord (1839), Bult. (1843, Ac.). Limoges, Soc. Hist, et Arch. 
(1845), Bull .; Soc. des Archives hist. (1886), Archives (1887, Ac.). 
Lyons, Soc. Hist., Litt., et Arch. (1807), Mim. (1860, Ac.). Mont¬ 
pellier, Soc. Arch. (1833), Mim. (1835, Ac.). Nancy, Soc. d’Arch. de 
lorraine (1845), Mim. (1850. Ac.) and Joum, (1852, Ac.). Nantes, 
Soc, Arch. (1845), Bull. (1859, Orleans, Soc. Arch, et Hist. 
(1848), Mim, (1851, Ac.) and Bull. Paris, Soc. Nat. des Antiq, de Fr. 
(1813) (based on the Acadimie Critique, 1804), Mim. (1805, &c.) and 
Bull. (1817, Ac.); Soc. de THist. de France (1833), Annuaire (1837) 
and nearly 400 vols. besides; Soc. de I'Ecole Nat. des Chartes (1839), 
Documents (1873, Ac.); Soc, Asiatique (1822), Journal Asiat. (1822, 
Ac.),6'C.; Soc. a Arch, etde Numism, (1865); Soc. de I'Hist. du Prot. 
Frau. (1866); Soc. de Linguistique ; Soc. Bibliogr. (1868), Polybiblion; 
Soc. Philol. (1867), Actes (1869, Ac.); Soc. des Etudes Hist. (1833), 
Revue (1834, Ac.); Soc. d'Hist. Moderns (1901), BM.; Soc. d'Hist. 
Contemp. (1890); Soc. de I'Hist. de la Rivolution Fran. (1888); Soc. 
d'Hist. Diplomatique (1S86); Soc. des Bibliophiles Fran. (1820); 
Soc. des Anciens Textes Fran. (1875), BuU. Poitiers, Soc. des 
Antiq. (1834), Mim. Rouen, Soc. de I'Hist. de Norm. (1869), Bull. 
(1870, Ac.) and 75 vols. besides; Comm, des Antiquitis (1818), Bull. 
(1867, Ac.). Samt-Omer, Soc. des Antiq. (1831), Mim, (1833, Ac.). 
Toulouse, Soc. Arch. (1831), Mim. (1831-1868), Bull, (1869, Ac.); 
Acad, des Jeux Floraux (1323, reorganized 1773), Rec. (1696, Ac.). 
Tours, Soc. Arch. (1840), Mim. (1842, Ac.). Germany and Austria- 
HUNeAKY: Gesam, Ver. d. D. Gesch. «. Alt. Vereine (1852). Agram, 
Ges. f. Sdd-Slav, Alterfh. Aix-ia-Chapelle, Geschichtsver, (1879). 
ZtscM. (1879, Ac.). Altenburg, Gesch. u. Alterthums Ges. (1838), 
Mittheil. (1841, Ac.). Augsburg, Hist. Ver. (1820, reorganized in 
Jahresber. (1835, Ac.). Baden, Alterthums-Ver. (1844), 
Schriften. Bamberg, Hist. For. (1830), Ber. (1834, Ac.). Berlm, 
'Ver. f. Gesch. d. Mark Brandenb. (1836), Forschungen (1041, Ac.); 
Ver. f. d. Gesch. Berlins (1865), Schriften ; Hist. Ges. (1871), Mittheil. 
(1873, Ac.); Archdolog. Ges. (184a), Sitsungsber., Arehdol. Zeitung; 
Numism. Ges. (1843), Jahresber. (1845. Ac.). Herold (1869); Phil. Ges. 
(1843), Der Gedanke (i86i, Ac.); Ges, f. D, Philologie (1877), Jahresber. 
^679, Ac.) ; D. Bibliogr. Ges. (190a), Ztschr. (1903, Ac.); Ver. 
D. BiUiothekare (1900), Jahrbuch (1902); D. Orient-Ges. (1898), 
MitteiU Bonn, Ver.f.Atterth,(i6qs), Jahresber.; Soc.Philolega{ib$s). 
Brandenburg, Hist. Ver. (1868), Jahresber. (1870, Ac.). Brauns)]^, 
Hist, Ver, (1856). Breslau, Ver. f. Gesch. u. Alt. Schl. (1846), Ztschr. 
^8^6, Ac.), Scriptores rerum Silesicarum (1847, Ac.); Breslauer 
bichterschule (i860), Budapest, Hungarian Hist. Soc. (1867), 
Ssdsadok. Cassel, Ver, f. Hess. Gesch. (1834), Ztschr. (1837, Ac.). 
Cologne, Hist. Ver, (1854), Annalen (1855, Ac.); Ges. fdr rhitinische 
Geschichtskunde (i88ri. &acow. Hist. Soc. Danzig, Wesipreuss. 
Gesehichlsver. (1879), Ztschr., Mitteil., Akten. Darmstadt, Hist, Ver. 
(1834), Archio (1835, Ac.). Dresden, K. Sdchs. Alt, Ver. (1825), 
Jahresber, (1835, Ac.) end Mittheil. (1835, Ac.). Frankfort, Ges. f. 
DeutscUands dlt. Geschiehtshuf:.'.: (1819; since 1875 under guidance 
of Central-Dir. d. Mon. Germ.), Mon, Germ. (1826, Ac.); Ges. f. 
Gesch. u, Kunst (1837), Mittheil. (1858, Ac.); Preiee D. Hochstift in 
Goethe's Vaterhe^ (1859); Ver. fOir Gesch. u. Alt. (1857), Archiv. 
Halle, Thilr.-Sdchs, Ver, (1819), Mittheil. (1822, Ac.); D. Morgenl 
Ges. (1844), Ztschr, (1847, Ac.) r-d Abhandl. (1859, Ac.). Hanover, 
Hist, Ver. (1835), Ztschr. Kiel, Ges. f. Gesch. SM.-Helst. (1833, re¬ 
organized m 1873), Archiv (1833, Acd and Ztschr. (1870, Ac.). 
Konigsberg, Altertumsges. I^ssia (1844), Silsungsber. Leipsto, 
D. Ges, s. Erforschung vaterl. Spr. u. Atterth, (1697, reorganized m 
1824), Jahresber. (1825, Ac.) r-.d Mittheil. (1845, Ac.); Ftirstlich 
Jablonowski’s Ges. (1768), Acta (1772, Ac.); BSrsenver. d. D. Buch- 
hdndler (1825), Bbrsenblalt (1834, Ac.); Hist. Theolog. Ges. (1814). 
Lubeck, Hansischer Ges. Ver. (1870). Munich, Hist. Ver. (1837), 
Archiv (1839, Ac.); AUerthums-Ver. (1864). Nuremberg,PsgMerisoaw 
Blumenorden (1644), had united with it in 1874 the Lit. Ver. (1839). 
ITague, Ver. f. Gesch. Ratisbon, Hist. Ver. (1830), Verhandl. (183a, 
Ac.). Rostock, Ver, fdr. Alt. (1883), Beitrdge (1890, Ac.). Schwerin, 
Ver, f. Meckl. Gesch. u. Alterihumsh. (1835), Jahrbuch (1835, Ac.) and 
other publications. Straasbuw, Soc. pour la Conservation des Monu¬ 
ments Hieioriques d'Alsace (1835), Bull. A855, also since 1889 with 
German title MiUeilungen). Stuttgart, Ui. Ver. (i83g},,BibiiiMeh 
(1843, Ac.); Wdiiiemb. Alterth. Ver, (1843). Jahreshefle (tSas) and 
many records, handbooks) Ac. Ttlbingen, Lit. Ver. (1639), Bibltolheh 
(1842, Ac.). Vienna, K. A. Orient. Ahad,; K, h. Heraldieehe Gsi. 
"Adler" (1870), Jahrbdoher (1874, Are.); Ver. filr Osterr. Voihs- 
hunde (1894), Ztschr, Weimar, Di Shahe^eare Ges. (1864, Jahrbueh 



(i86s, Ac.); Geitht G*s. (iSSs), SehrifUH (1885, Ac.); Gts. dtr I 
(1899)- Wiest^en, Vir. f. Na$s. AUtrth, (1831), 
AnnaltH (1830, Ac.). Wurzburg, Hist. Var. (1831), Archiv (1833). 
SwmBKLAND: Bade, Atr<.«. (1836), BeTnt.AUgemsim 

GesekieUforschmds Gts. (1840). Frdbere, Sot. i'Hisl. Geneva, Soc. 
d'HxB. It d'Arek. (1838). Lausanne, d'Hist .; Soc. Voudoise 
d'Hist. It d'Arek. (190a). Revise. St Gall, Hist. Ver. (1859), MiUeil. 
(1862, Ac.). Zurich, Soc. d’Hist.; Antif. Gts., ViHkmdler. Italy: 
Bologna, Reg. Depistaeione di Storia Patria. Catania, Soc. di Storia 
Patria (T903). Ferrara. Deput. Ferrarese di Storia Patria (1884). 
Florence, Societi Colombaria (1823); Soc. Dantesca Itatiana (i888j; 
R. Depsstatioru Tosc. di Storia Patria (1862). Genoa, Soc. ds Storia 
Pabia (1657). Milan, Soc. Numis. Ital .; Soc. Storica Lombarda. 
Naples. Soc. Nap. di Storia Patria (1875). Palermo, Soc. Sic. di Storia 
PiAda (1873), Doc. Parma, R. Deputatione di Storia Patria. Rome. 
Aecad. Rom. di Arck .; Soc. Rom. di Storia Patria (1877), Arckivio 
(1877, Ac.); 1 st. di Corr. Arck.; Brit, and Amer. Arck. Soc.; Soc. 
Pilot. Rom. (1901); Jstibsto Star, Ital. (1883), Fonti (1887, Ac.); 
K. Deutsch. Arckdolog. Inst., Arck. Ztng. (1843-1883) and Jakrb. 
Turin, Real Deputas. St Star. Pair. (1833). Venice, R. Dep. Yen. di 
Storia Patria. Verona, Soc. Lett. (r8o8). Beloiom : Antwe^, 
Acad. d'ArckM.^ (1842), Bull. (186^ Ac.). Bruges, Soc. ^ur I'Hist. 

■ ‘ ‘ " 1), Publ. Brussels, Soc. de I’Hist. de 

Numism, (1841), Revue; Soc. 
iol. (1887), Annuaire, Annates ; 
Inst. Int. de Dibliogr.'{tSg$), Ripertoire. Ghent, Soc. Roy. des Beaux- 
Arts it de la Lut. (1808), Annales {1844, Ac.); Willems Fond 
(1831) ; Maatsekappij de V^mseke Bibliopkilen (1839) : Soc. d’Hist. 
el a’Archiol. (founaed 1893 as Cercle Hist, et Arcktol.), Bull. Li8ge, 
Inst. Arcktol. (1850), Bull. (1852. Ac.). Louvain, Soc. Lilt. (1839), 
Mtm. and Publ. Mens, Circle Arcktol. (1856), Annales (1837, Ac.). 
Namur, Soc. Arcktol. it Msute de Namur (1843), Annates. Toumai, 
Soc. ,Hist. et Lift. (1846), Butt. (1849, Ac.). Verviers, Soc. Arch. 
Yprra, Soc. Hist. (t86i). Holland : l,eiden, Acad. Lugduno- 
Batava; Maatsekappij der Nederlandscke Letterhunde (1766) 
Tijdsckrift. Luxemburg, Inst. Arcktol. (1846, reorganized in 1862), 
Annales (1849, Ac.). Utrecht, Hist. Genoetsekap (1845). Den* 
MAXK: Copenhagen, Island. Litt. Silskab ; K. Danshe Selskab 
(1743), Magasin ; K. Nordisk Oldskrilt Selskab, Aarboger (1866, Ac.), 
FortidsmirSler (1890, Ac.). Reykjavik (Iceland), Fornleifarfela^; 
Hid ishntia Bdkmentaftlag (1816), Skimir. Norway : Cluistiama, 
Norsks Hist. Forening (i86g); Norsks Oldskrift Selskab ; Foreningen 
til Norsks Fortidsmis^smaerkers Bevaring (1844). Sweden : Stcick- 
hoLm, K. Witterkets Hist, ock Antiq. A had.; Svenska Akad .; Sv. Fom- 
skriftsdUskapet (1843) Proc.; K. Samjundet fbr utgifvande af kand- 
skrifter rbrande Skandisusviens kisf. (1815-1817), Handl. {sBtb, Ac.). 
Spain ; Barcelona, R. Acad, de Buenos Letras. Madrid, R. Acad, de 
Cienc, Mor. y Pol .; R. Acad. Esp. Arq.; R. Acad, de la Hist. (1738). 
Russia; Helsingfors, Ft«sA« Lttf. ScUlskapit {iSji), Ztsekr. (1841); 
Finnish Arckaeol. Soc. (1870), Tidskrift (1874, Ac.); Hist. Soc. 
(1875), Arkisto (1876, Ac.). Kazan, Soc. of Arck. Hist, and Etknogr. 
(1877), Ixvestija (1878). Mitau, Courland Soc. of Lit. and Art. 
Moscow, Imp. Russ. Soc. of Hist, and Antiq.; Archatokig. Soc. 
(1864). Narva, Arckaeolog. Soc. Odessa, Hist, and Antuq. Soc. 
(1839), Zapiski (1844, &.). Riga, Lett. Lit. Ces.; Hist, and 
Antiq. Soc. (1834), MitteC. (1873, Ac.). St Petersburg, Russ. Hist. 
Soc. (1866), Sbomik (1867, Ac.); Imp. Soc. for Study of Ancient 
Lit. (1877) ; Imp. Russ. Arckeol. Soc. (1846) ; Russ. Bibliogr. Soc. 
(189m : Soc. for Orient. Studies, with numerous branches; Neo- 
PkiM. Soc. (1883). Greece: A-Oiens, Soc. Arcktol.; Amer. School 
Class. Studies (1882) ; &cole Front. d’Atkinis (1846) ; British School 
at Athims (18B6) ; ’Apjcwo^oyoi^l 'Bnupslo (Arch. Soc.) (1837), 
’Bpmupls. TVrxby: Constantinople, Soc. for Adv. of Turktsh 
LU.; Greek tit. Soc.; Hellenic Pkilolog. Soc. Bulgaria ; Sofia, Butg. 
IM. Soc. (1869), now the Bulgarian Acad, (tgto), Period. (1870, Ac.). 
South America : Rio de Janeiro,Inst. hist. egeo^. (1838). Japan: 
Yokohama, Asiatic Soc. of Japan, Trans. (1874, Ac.). 

XVIII. Geography 

The Congris International pour les Progris des Sciences Gto^a- 
pkiques first met in 1871. The Royal Geographical Society of London, 
founded in 1830, had joined to It in the followiiw year the African 
Association (1788), the successor of the Saturday Club; the Palestine 
Association (1805) became merged with it in 1834. It publishes 
Journal (1832, Ac.) and Proceedings (1857, AcJ. The Hakluyt 
Society (i84« has printed more than 136 vole, of rare voyages and 
travels. The Alpine Club (1858), whose publications are Peaks, 
Passes and GUtclers (1859-1862) and Journal (1863, Ac.), meets in 
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riws*’. Geogr. Soc. (185a), Bm. (1832-57). Joum. (1859, Ac.), and 
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Geogr. Soc. (1S91), BuU. Washington, Nat. Geogr. Sac. (185a), Mag. 
(1888). France: Algiers, 5 m. (1896), BuB. Boideanx, Soc. 

de Gtogr. Commerciate (1874), Buu. Dijon, Soc. Bourg. de Gtogr. et 


Paris, Soc. de Gtogr. ’(i8ai; 1827), HuU. Toulouse, Soc. 'de'Gi(^. 
(1882), Bull. Germany and Austria-Hungary: D. Atpen-Var. 
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Jena, Geogr. Ges. (1880), Mittkeil. Leipzig, Ver. f. Erdk. (i86z), 
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Jakresber. Vienna, K. k. Geogr. Ges., Mitt. (1857, Ac.); Ver. der Geogr. 
Weimax, Geogr. Inst. Switzerland: Ben^ Inst. Geogr.; Geogr, Ges. 
(1873), Jakresber. (1879, Ac^; Schweis. Alfen-Club. Geneva, Soc. de 
Gtogr,, Mtm. (i860, Ac.). Zflrich, Karten-Ver. Italy : Rome, Soc. 
Geogr. Hal., Bull. (1868, Ac.). Turin, Circolo Geogr. Hal. (1868). 
Belgium : Antwerp, 5 m. Beige de Gto^. (1B70), Bull.; Soc. Roy. de 
Gtogr. (1876), Bull. Brnsscls, Soc. Beige de Gtogr. (1876). Hol¬ 
land: Amsterdam, K. Neairl. Aardrijhskundig Genoat. (1873), 
Tijdsckrift (1874, Ac.); Landkundige Genootsekap. Denmark i 
Copenhagen, Geogr. Selskab. Norway : Christiania, Del nors^geogr. 
Selskab (1889). Spain and Portugal : Lisbon, Soc. de Geogr., Sol. 
(1875, Ac.). Madrid, Soc. Geogr., Bol. (1876, Ac.). Russia: Hel- 
sin^rs, Geogr. Soc. (1888), Tidskrift; Sdllskapit for Finhmds geografi 
(1888). Irkutsk, GMef. Soc,, Bull. (1871, Ac.). St Petersburg, Imp. 
Russ. Geogr. Soc., Mtm. (1845, Ac.), and Bull, (1863, Ac.). Tiftis, 
Geogr. Soc., Mtm, (1852, Ac.). Rumania : Bucharest, Societatea 
Geagrafica Romdna (1673), Bull. Egypt : Cairo, Soc. Knidiviale de 
Gtogr., Bull. (1876, Ac.). Japan : Tokyo, Geogr. Soc. Central and 
South America : Buenos Aires, Inst. Geogr. Argent. La Paz, Soc. 
Geogr. (1889), Bol. Lima, Soc. Geogr. (188S), Bol. Mexico, Sec. de 
Geogr. y Estad., Bol. (1833, Ac.). Rio Janeiro, 5 m. de Geogr. 
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Societatum Litterae, Verseichniss (18^-1900, 14 vols.). For list of 
indexes to transactions, Ac., see A. Stein, Manuel de Bibltographii 
gtnirale (1897), p. 642, Ac. Minerva (Strassb. Triibner), from 1891 
onwards is most useful for all the chief existing societies in the 
world. British societies are now well rmresented in the Year Booh 
of the Scientific and Learned Societies of Great Brit, and Ireland (1884, 
Ac.). See also Hume's Learned Societies and Printing Clubs of the 
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MODETT ISLAHDB (French Archipd de la SociSti), an bchi- 
pelago of the Pacific Ocean, in the eastern part of Polynesia, 
between 16° and 18“ S., 148° and 155* W., with a total land area 
of 637 sq. m., belonpng to France. (For map, see Pacific 
OoEAN.^ The principal island is Tahiti'Part of the 
archipelago was discovered by Pedro Fernandez Quiros in 1607. 
In 1767 Samuel WalUs re-discovered it, and named it Kin^ 
Geoige’s Island. In 1768 Louis de Bougainville visited Tahiti, 
claimed it as French, and named it La Nouvelle Cythire. On 
the 12th of April 1769 the British expedition to observe the 
transit of Venus, under the naval command of James Cook, 
arrived at Tahiti. On this first voyage (he subsequently re¬ 
visited the islands twice) he named the Leeward group of 
islands Society in honour of the Royal Society, at the insti^tion 
of which the expedition had been sent; Tahiti and the adjacent 
islands he called Georgian, but the first name was subsequently 
adopted for the whole group. In 177a and 1774 the islands were 
visited by a Spanish government expedition, and some attempt 
was made at colonization. In 17^ Lieutenant Bli^ of the 
“ Bounty ” spent some time at Tahiti, to which island the his¬ 
torical interest now passes. 

'The arcbipelBEo is divided into two groups—the I.eeward {lies sous 
to Veni) and the Windward Islands {lies du Vent )—^by a clear channel 
of 60 m. in breadth. The Leeward Islands are Tubai or Motuiti, 
a small uninhabited lagoon island, the most northern of the group; 
Mama or Maujmti—" Double Mountain,” the most western; Bola- 
Bola or Bora-Bora; Hoaheine; Raiatea or XJlietea (Spanish Frin- 
cessa), the largest imndof this cluster, and Tahaa, which approach 
each other very closely, and are encircled by one reef. To the west 
lie the small groups of coral islets— Mopiha (Lord Howe), Ura (Scilly) 
and Bellingsnausen (discovered by Otto von Kotzebue, 182^). To 
the Windward Islands belong Tapamanu or Majaiti (Walhs's Sir 
Charles Saunders’s Island and Spanish Pelada); Moorea or Eimeo 
(Wallis's Duke of York Island and Spwish San Domingo); Tahiti— 
Cook's Otahoite (probably Quiros's Sapttaria; Wallis's King George's 
Island, Bougainville's Nouvelle Cythire and Spanish Isla d'Amat); 
Tetuaroa—The Distant Sea ” (? Quiros's Fugitiva; Bougainvdle’s 
Umaitia and Spanish Tres Hermanos); and Maitca (? Quiros’s La 
Dezana, Wallis's Osnaburg Island. Bougainville’s Boudon and Fic 
de la Boudeuse and Spanish Cristoval), the most eastern and 
southern of the archipeh^o. Tetuaroa and Tubai, besides the three 
western Leeward Isles, are coral atolls. The length of the Tetuaroa 
reef ring is about six miles; it bears twelve palm-covered islets, of 
which several are inhabited, and has one narrow boat-passage 
leading into the lagoon. With the exertion just named, the 
islands, which agree very closely in geological structure, aro moun¬ 
tainous, and present, perhaps, the most wonderful example 01 volcanic 
rocks to be found on the globe. They are formed of trachyte. 
d<derite and basalt. There are raised coral beds high up the moun¬ 
tains, and lava occurs in a variety of forms, even in sohd flows; but 
all active volcanic agency has so long ceased that the craters have 
been almost entirely obliterated by denudation. Hot springs are 
unknown, and earthquakes are slight and rare. Nevertheless, 
under some of these Sows remains of plants and insects of raecies 
now iiWng in the islands have been found—a proof that the forma¬ 
tion as weu as the denudation of the country is, geologically speakinp;, 
recent. In profile the islands are rugged and elevated (7349 ft. m 
Tahiti, Moorea 4045 ft., Raiatea 3389, Bola-Bola 2165). A moun¬ 
tain, ttsually with very steep peaks, forms the centre, if not the 
whole island; on all sides steep ridges descend to the sea, or, as is 
oftener the case, to a considerable belt of flat land. These moun¬ 
tains, excepting some stony cra^ and clifls, are clothed with dense 
forest, the soil being exceptionahy fertile. All voyagers agree that 
for varied beauty of form and colour the Society Islands are unsur¬ 
passed fn the Pacific. Innumerable rills gather in lovely streams, 
and, after heavy rains, torrents precipitate themselves in grand 
cascades from the mountain cliSs—a feature so strilong as to have 
attracted the attention-of all voyagers, from Wallis downwards. 
Round most of the islands there is a luxuriant coral growth; but, as 
the reefs lie at no great distance, and follow the line of the coast, 
the int^island channels are comparatively safe, Maitea, which 
rises fron) the sea as an exceedingly abrupt cone, and Tat^mann, 
appear to be the only .idands without almost completely encircling 
' barrier-reefs. The coasts are fair^ indented, and. protected by 
these reefs, which often suppwt a chain of green islets, afford many 
good harbours and safe anchorages. In this remeet the Society 
Islands have the advantage of many Fodynesian isuwds. 

Thejwpulations of the chief islpndi are: Tahiti 10,300, Moorea 
i6op, Raiatea and Tahaa 2300, Huaheine igooi Bola-Bola 800; and 
that of the whole arc h i pel ago is about 18,500, 

SOOimiB, the latinized form of ttw Italian Sozini, Sozzini 
or a name bomb by two Italian theologians. 

I. Ijbuo FkancxscX) ttAkiA Soznn (1525-1562) was bom at 


Siena on the 29th of January 1525. His family descended from 
Sozzo, a banker at Percena, whose second son, Mino Sozzi, 
settled as a notary at Siena in 1304. Mino Sozzi’s grandson, 
Sozzino (d. 1403), was ancestor of a line of patrician jurists and 
canonists, Mariano Sozzini senior (1397-1467) being the first 
and the most famous, and. traditionally regarded as the first 
freethinker in the family. Lelio (who spells his surname 
Sozini, latinizing it Suzinus) was the six& son of Mariano 
Sozzini junior (1^^2-1556) by his wife Camilla Salvetti, and was 
educated as a jurist under his father’s eye at Bologna. He told 
Melanchthon that his dessire to reach the fontes juris led him to 
Biblical research, and hence to rejection of “ the idolatry of 
Rome.” He gained some knowle%e of Hebrew and Arabic 
(to Bibliander he gave a manuscript of the KorSn) as well as 
Greek, but was never a laborious student. His father supplied 
him with means, and on coming of age he repaired to Venice, 
the headquarters of the evangelical movement in Italy. A 
tradition, first published by Sand in 1678, amplified by subse¬ 
quent writers, makes him a leading spirit in alleged theological 
conferences at Vicenza, about 1546; the whole account (abound¬ 
ing in anachronisms, including the story of Sozini’s flight) must 
be rejected as fabulous. At this period the standpoint of Sozini 
was that of evangelical reform; he exhibits a singular union 
of enthusiastic piety with subtle theological speculation. At 
Chiavenna in 1547 he came under the influence of CamUIo of 
Sicily, a gentle mystic, sumamed Renato, whose teaching at 
many points resembled that of the early Quakers. Pursuing 
his religious travels, his family name and his person^ charm 
ensured him a welcome in Switzerland, France, England and 
Holland. Returning to Switzerland at the close of 1548, with 
commendatory letters to the Swiss churches from Nicolas 
Meyer, envoy from Wittenberg to Italy, we find him (1549-1550) 
at Geneva, Basel (with Sebastian Mfinster) and Zurich (lodgmg 
with Pellioan). He is next at Wittenberg (July 1550 to June 
1551), first as Melanchthon’s guest, then with Joh^ Forster 
for improvement of his Hebrew. From Wittenberg he returned 
to Zflrich (end of 1551), after visiting Prapie, Vienna and 
Cracow. Political events drew him back to It^y in June 1552-’ 
two visits to Siena (where freedom of speech was for the moment 
possible, owing to the shaking off of the Spanish yoke) brought 
him into fruitful contact wi^ his young nephew Fausto. He 
was at Padua (not Geneva, as is often said) at the date of Ser- 
vetus’s execution (Oct. 27, 1553). Thence he made his way-to 
Basel (Januaiy 1554), Geneva (April) and Zflrich (May), where 
he took up his aMe. 

Calvin, like Melanchthon, received Sozini with open arms. 
Melanch^on (though a phrase in one of his letters has been 
strai^ely misconstrued) never regarded him with theologiixd 
suspicion. To Calvin’s keen glance Sozini’s over-speculative 
tendency and the genuineness of his religious nature were equidly 
apparent. A passage often quoted (apart from the cemtext) 
in one of Calvin’s letters (January i, 1552) has been viewed as 
a rupture of amicable intercourse; but, while more than once 
uneasy apprehensions arose in Calvin’s mind, there was no breach 
of correspondence or of kindliness. Of all the Reformers, 
BuUinger was Sozini’s closest intimate, his warmest and wjsest 
friend. Sozini’s theological difficulties turned on the resur¬ 
rection of the body, pr^estination, the ground of salvation (on 
these points be corresponded with Calvm), the doctrinid biffiis 
of the original gospel (his queries to Buliinger), the nature of 
repentance (to Rudolph Gualther), the sacraments (to Johann 
Wolff). It was the fete of Servetus that directed mind to 
the problem of the Trinity. At Geneva (April 1554) he made 
incautious remarks on the common doctrme, emphasized in a 
subsequent lettm- to Martinengo, the Italian pafeor. Buliinger, 
at the instance of correspondents (inclndi^ Calvin), questioned 
Sozini os to his faith, and received from him an explicitly ortho¬ 
dox confession (reduced to writing on the 15th of July 1555) 
with a frank reservation of the right of further inquiry. A 
month before this Sozini had been sent with Martino Mundto to 
Basel, to secure Odbino as i^tor of the Italian church at ZQi^; 
and it is clear that in their subsequent intercourse the mmdi 
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of Suzini ana Ochino (a thinker of the same ttrpe as Camillo, 
with finer dial^tic skill) acted powerfully on eadr other in the 
radical dis^ssion of theological problems. In 1556 by the 
death of his father (who left him nothing by will), Sorini was 
involved in pecuniary anxieties. With influential introductions 
(one from Calvin) he visited in 1558 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at 
Florence for the realization of his own and the family estates. 
Curiously enough Melanchthon's letter introducing Sozini to 
Maximilian II. invokes as an historic parallel the hospitable 
reception rendered by the emperor Constans to Athanasius, 
when he fled from Egypt to Treves. Well received out of 
Italy, Sozini could do nothing at home, and apparently did not 
proved beyond Venice. The Inquisition had its eye on the 
family; his brother Comelio was imprisoned at Rome; his 
brothers Celso and Camillo and his nephew Fausto were “ repu- 
tati Luterani,” and Camillo had fled from Siena. In Au^.st 
1559 Sozini returned to Zurich, where his brief career was 
closed by his death on the 14th of May 1562, at his lodging in 
the house of Hans Wyss, silk-weaver. No authentic portrait 
of him exists; alleged likenesses on medals, &c., are spurious. 
The news of his uncle’s death reached Fausto at Lyons through 
Antonio Maria Bcsozzo. Repairing to Zurich Fausto got his 
uncle’s few papers, comprising very little connected writing 
but a good many notes. Fausto has so often been treated as 
a plagiarist from Lclio that it may be well to state that his 
indebtedness, somewhat over-estimated by himself, was twofold: 
(1) He derived from Lelio in ronversation (1552-1553) the germ 
of his theory of salvation; (2) Lelio’s paraphrase(1561) of ipxv 
in John i. 1 as “ the beginning of the gospel ” gave Fausto an 
exegetical hint for the construction of his Qiristology. Apart 
from these suggestions, Fausto owed nothing to Lelio, save a 
curiously far-fetched interpretation of John viii. 58 and the 
stimulus of his pure character and shining qualities. The two 
men were of contrasted types. Lelio, impulsive and inquisitive, 
was in quest of the spiritual ground of religious truths; the drier 
mind of Fausto sought in external authority a basis for the 
ethical teaching of Christianity. 

Sozini’s extant writings are : (x) De sacramentis dissertatio (1560), 
four parts, and (2) De resurrectione (a fragment); these were first 
printed in F. eJ L. Socini, Hem E. Soneri tractaius (Amsterdam, 
1654). To those may be added his Confession (1535). printed in 
Hottingcr, Hist, eccles. N.T. ix. 16, 5 (1667); and about twenty-four 
letters, not collected, but may be found dispersed, and more or less 
correctly given in lUgen, in Trechscl, in the Corpus reformatorum 
edition of Calvin’s works, and in E. Burnat, L. Socin (1894); the 
handwriting of the originals is exceedingly crabbed. Sand adds a 
lihapsodia in Esaiam prophetam, of which nothing is known. Beza 
suspected that Sozini bad a hand in the De haeretiois, an sint 
perseqtundi (1553); and to him has also been assigned the Contra 
libellum Calvini {ii,34)! both are the work of CasteUio, and there is 
no ground for attributing any part of them to Sozini. Beza also 
assigned to him (in 1567) an anonymous ExpHcaHo (1562) of the 
proem of St John’s Gos^i, which was the work of Fausto; this 
error, adopted by Zanchi, has been a chief source of the misconcep¬ 
tion which treats Lelio as a hercsiarch. In Franc. Guinio’s Defensio 
cath. doci. de S. Trin. (1590-1591) is an anonymous enumeratio of 
motives for professing the doctrine of tho Trinrty, by some ascribed 
to Ldio: by others, with somewhat more probability, to Fausto. 

For the life of L. Sozini the best guide is Trechsel, Die prof, 
antitrin. vor F. Socin, vol. ii. (1844); but there are valuable materials 
in lllgen, Vita L. Socini (1814), and especially Symbolae ad vittan $t 
ioctrinam' L. Soc., &c. (1826). R. Wallace, .dnfi'fna. Kog. (1850), 
gives ordinary Unitarian view, relying on -Bock, Da Porta and 
Lubieniecki. See also Theological Review (July 187^, and Bonet- 
Maury’s Early Sources of Eng. Unit. Christ, (bans. E. P. HaU, 1884). 
Use has been made above of imprinted Sources. 

IL Fausto Paolo Sozzini (1539-1604) was bom at Siena 
on the sth o( December 1539, the only son of Alessandro Sozzini, 
“princeps suhtilitatum,” by Amese, daughter of Borghese 
Petrued, a descendant of Pandolfo Betrucci, the Cromwell of 
Siena. XJnlike his uncle Lelio, Fausto spells his suraaitte 
Srazini, latiniziiig it Socinus. His father died in 1541, in his 
thirty-second yeaf. Fausto had no regular education, beii^ 
br ought up at home «nth his sister .Filhde, and splint his 
y niwb in desultory reading at Scopeto, the family country-seat. 
To the able women of his family he owed the stroi^ moiral impress 


whiefi mariced him through life; his early intellectual stimulus 
came from his uncle Celso, a nominal Catholic, but an esprit fort, 
founder of the shortlived Accademia dei Smenti (i554), pf Srhich 
young Fausto was a member. In 1556 his grand&mfer’s will, 
leaving him one-fourth of the family estates, made him inde¬ 
pendent. Next year he entered the Accademia degli intronati, 
the centre of intellectual life in Siena, taking the academic name 
“ II Frastagliato,” bis badge Vn mare turbato da venti, his motto 
Turbant sed extollunt. About this time Panzirolo (De Claris iegg. 
interpp,, first published 1637) describes him as a young man of 
fine talent, with promise of a legal career; but he despised the 
law, preferring to write sonnets. In 1558-1559 the suspicion of 
Lutheranism fell on him in common with his uncles Oslso and 
Camillo. Coming of age (1561) he went to Lyons, probably 
engaging in mercantile business; he revisited Italy after his 
uncle Lelio’s death; we find him in 1562 on the roll of the Italian 
church at Geneva; there is no trace of any relations with Calvin; 
to Lyons he returned next year. The evangelical position was 
not radical enough for him. In his Explicatio (1562) of the 
proem to St John’s Gospel he already attributes to our Lord an 
official, not an essential, deity; a letter of 1563 rejects the natural 
immortality of man (a position subsequently developed in his 
disputation with Pucci). Towards the end of 1563 returned 
to Italy, conforming to the Catholic Church, and for twelve 
years, as his unpublished letters show, was in the service of 
Isabella de Medici, daughter of the grand-duke CoSftno of 
Tuscany (not, as Przypkowski says, in the service of the grand- 
duke). "Thb portion of his life he regarded as wasted; till 1567 
he gave some attention to legal duties, and at the instance Of 
“ a great personage ” wfote (1570) his treatise De awioritaie 
s. scripturae. In 1571 he was in Rome, probably with his 
patroness. He left Italy at the end of 1575, and after Isabella’s 
death (strangled by her husband in 1576) he declined the over¬ 
tures of her brother Francesco, now grand-duke, who pressed 
him to return. Francesco was doubtless aware of the motive 
which led Sozzini to quit Italy; there is every reason to believe 
Przypkowski’s statement that the grand-duke agreed to secure 
to him the income of his property so long as he published nothing 
in his own name. Sozzini now fixed himself at Basel, gave 
himself to close study of the Bible, began translating the P^ms 
into Italian verse, and, in spite of increasing deafness, heennie 
a centre of theological debates. His discussion with Jacques 
Couet on the doctrine of salvation issued in a treatise De jesu 
Christo servatore (finished July 12, 1578), the circulation Of 
which in manuscript commended him to the notice of (^otgio 
Blandrata (j.o.), court physician in Poland and Transylvania, 
and ecclesiastical wire-puller in the interests of heterodoxy. 

Transj'lvania had for a .short time (155^1571) enjoyed full re¬ 
ligious liberty under an anti-Trinitarian prince, John Sigismund. 
The existing ruler, Christopher Bdthon, favoured the Jesuits; 
it was now Blandrata’s object to limit the “ Judaic ” tendendes 
of the eloquent anti-Trinitarian bishop, Francis DAvid (1510- 
1579), with whom he had previously co-operated. A charge of 
the gravest sort against Blandrata’s morals had destroyed his 
influence with DAvid. Hence he called in Sozzini to reason with 
DAvid, who had renounced the worship of Christ. In Sozzini’s 
scheme of doctrine, terms in themselves orthodox .were employed 
in a heretical sense. Thus Christ was God, though in nature 
purely human, namely as iwt Dio subaltemo, al gude in iin data 
tempo 0 Dio supremo cedette il ^ovemo del mondo (Cantfi). In 
matter of worship Sozzini distinguished between adota&o 
Christi, the homage of the heart, imperative on all Christians, 
aad invocaEo Christi, the direct address of prayer, which Was 
simply permissive (Biandrata would have m^e it imperative); 
thoi^ m Sozzini’s view, prayer, to whimoever Addressed, liras 
received by Christ as. mediator, for transmission to the father. 
In Novembn 1578 Sozzini reached KolozsvAr (Klausenbura) 
from Poland, and did his best, during a visit of four months 
and a hsdf under DAvid’s roof, to argue him into this kbbdihe^ 
doctrine of invocation. The upshot was that DAvii from the 
—’"it exerted all his powers in dOnouncing ^ cultaS Of Christ, 
civil trial fedfowed, on a charge of umoiVatibn. Sozzini 
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hurried back to Poland before it began. He cannot be ac-used 
of complicity with what he calls the ra^e of Blandrata; he was 
no party to DAvid’s incarceration at Devsu, where the old man 
miserably perished in less than three months. He was willing 
that Ddvid should be prohibited from pleaching pending the 
decision of a general synod; and his references to the case 
show that (as in the later instances of Jacobo Paleology, 
Christian Franken and Martin Seidel) theological aversions, 
though they never made him uncivil, froze up his native kind¬ 
ness and blinded his perceptions of chameter. Blandrata 
ultimately conformed to the Catholic Church; hence Sozzini’s 
laudatory dedication to him (1584) of his De Jesu Christi natura, 
in reply to the Calvinist Andrew Wolan, though printed in his 
works, was not used. The remainder (1579-1604) of Sozzini’s 
life was spoit in Poland. Excluded at &st by bis views on 
baptism (which he regarded as applicable only to Gentile con¬ 
verts) from the Minor or anti-Trinitarian Church (largely ana¬ 
baptist), he acquired by degrees a predominant influence in its 
synods. He converted the Arians from their avowal of our 
lord’s pre-existence, and from their rejection of the invocatio 
Christi; he repressed the semi-Judaizers whom he failed to 
convince. Through correspondence with friends he directed 
also the policy of the anti-Trinitarian Church of Transylvania. 
Forced to leave Cracow in 15E3, he found a home with a Polish 
noble, Christopher Morsztyn, whose daughter Elizabeth he 
married (1586). She died in the following year, a few months 
after the birth of a daughter, Agnese (1587-1654), afterwards 
the wife of Stanislas Wiszowaty, and the progenitress of numer¬ 
ous descendants. In 1587 the grand-duke Francesco died; to 
this event Sozzini’s biographers attribute the loss of his Italian 
property, but his unpublished letters show that he was on good 
terras with the new grand-duke, Ferdinando. Family disputes 
had arisen respecting the interpretation of his grandfather’s 
will; in October 1590 the holy office at Siena disinherited him, 
allowing him a pension, apparently never paid. Failure of 
supplies from Italy dissolved the compact under which his 
writings were to remain anonymous, and he b^an to publish 
in his own name. The consequence was that in 1598 a mob 
expelled him from Cracow, wrecking his house, and grossly 
ill-using his person. Friends gave him a ready welcome at 
Luslawice, 30 miles east from Cracow; and here, having long been 
troubled with colic and the stone, he died on the 4tb of March 
1604. A limestone block with illegible inscriptions marks 
his grave.* His engraved portrait is prefixed to his works (the 
original is not extant); an oil-painting, formerly at Siena, cannot 
be considered authentic. 

Sozzini’s works,.edited by his grandson Andrew Wiszowaty and 
the learned printer F. Kuyper, are contained in two closely printed 
folios (Amsterdani, 1668). They rank as the first two volumes of 
the Bibliotheca fratrum pohmorutn, though the works of Crell and 
Schlichting were the first of the series to bo printed. They include 
aQ Sozzim's extant theological writings, except bis essay on pre¬ 
destination (in which he denies that God foresees the actions of 
free agents) prefixed to Castellio's Dialofi IV. (1578, reprinted 1613) 
and ms revision of a tohool manual Instrumentum iloctrinarum 
aristateUcura (1586). His meudnnyms, easily interpreted, wore 
Felix Turpio urbevetanus, th'osper Dysidaeus, Gratianus Prospn 
and Gratianus Turpio Gerapolcnsis (i^Senensis). Some of his 
early verse is in Ferentilli’s Scielta di stance di diversi atitori 
tescani (1579,1594); other specimens are given in Cant* and in the 
Athenaeum (Aug. it, 1877); more are preserved at Siena. Sozzini 
considered that his ablest work was his Contra atheos, which perished 
in the riot at Cracow (1398). Later he began, but left incomplete, 
more than one work designed to exhibit his system as a iraole. 
His rnutation as a thinker must rest upon (i) his De aucton'tate 
s. dcriptitrae (1370) and (z) his De Jesu Christo servedore (1578), 
The forofor was first putmshed (SeviUe, 1588) by Lopez, a Jesuit, 
whp claimed it as his own, but prefixed a preface maintaining 
' (contrary to a fundamental position of Sozzini) that man by nature 
has a knowledge of God. A French version (159^ was approved 
by the ministers of Basel; the English translation by Edward Coombe 
(1731) was undertaken in consequence of the commendation in a 
charge'((728) by' Bishop Smalbroke, who observes that Grotius 
had borrowed irom it in his De veritate Christ, rel. In small 

> No trace is discoverable on the stone of the alleged epitaph 1— 
>' Tote ruit Babylon; deetruxit tecta Lutheius, 

Cidyinus muras, sea fundamenta Socinw).**; 


compass it anticipates the historical argument of the " credi¬ 
bility " writers; in trying It by modern tests, it should be remem¬ 
bered that Sozzini. regarding it (1581) as not adequately meeting 
the cardinal difficulties attending the proof of the Christian r^ion, 
began to reconstruct its positions in his Lectiones sacrae (unfinished). 
His treatise on the Saviour renders a real service to theology, 
placing orthodoxy and heresy in new relations of fundamental 
antagonism, and narrowing the conflict to the main personal benefit 
of religion. Of the person of Christ in this treatise he says nothing; 
its one topic is the work of Christ, which in his view operates upon 
man alone; the theological sagacity of Sozzini may be measured b^ 
the persistency with which this idea tends to recur. Though lus 
name has been attached to a school of opinion, he disclaimed the 
r61e of a heresiarch, and declined to give his unreserved adhesion 
to any one sect. His confidence in tho conclusions of his own mind 
has earned him the repute of a dogmatist; but it w^ his constant 
aim to reduce and simplify the fundamentals of Christianity. Not 
without some ground does the memorial tablet at Siena (inscription 
by Origidi, 1879) characterize him as vindicator of human reason 
gainst the su^rnatural. Of his non-theological doctrines the most 
important is lus assertion of the unlawfulness, not only of war, but 
of the taking of human life in any circumstances. Hence the 
comparative mildness of his proposals for dealing with religious and 
anti-religious offenders, though it cannot be said that he had grasped 
the complete theory of toleration. Hence, too, bis contention that 
magisterial office is unlawful for a Christian. 

Authorities. —For the biography of Sozzini the best materials 
arc his letters; a collection is in his works; others are given by 
Can til; more are preserved at Siena and Florence; his correspondence 
is open and frank, never sparing bis weak points. The earliest life 
(prefixed to his works) is by S. I’rzypkowski (1636); in English, by 
J. Bidle (1G53). , This is the foundation of the article by Baylc, 
the Memoirs by ]. Toulmin (1777). and the article by R. Wallace 
(Antitrin. Biog., 1850). Cantif’s sketch in Cli Eretici d'ltalia (1866) 
gives a genoriogy of the Sozzini (needing revision). The best 
defence of Sozzini in his relations with Dfivid is by James Yates 
tChrist. Pioneer, Feb. 1834); a less favourable view is taken by 
Dfivid’s Hungarian biographer, Elck Jakab (Ddvid F. EmKke, 1879). 
Of his system-^cst known through the Pacmian Catechism (1G05, 
planned by Sozzini and carried out by others, principally Valentine 
Schmalz); in English, by T. Rees (1818)—there is a special study by 
O. Fock, Der Socinianismus (1847). See also The Soccini and thetr 
School, by A. Cordon (Theol. Rev., 1879; cf. Christian Life, Aug. 25, 
1883). Use has been made above of unpubUriied papers in the 
archives of Florence, with others in the archives, communal library 
and collection of i^dre Toti at Siena. (A. Go.*) 

SOCIOLOGY, a science which in the most inclusive sense may 
be defined as that of human society, in the same manner that 
Biology may be taken to imply the science of life. The word 
Socidogie was first used,by Comte in 1839 as an equivalmt of 
the expression, social physics, previously in use, and was intro¬ 
duced, he said, to describe by a single term that part of natural 
philosophy which relates to the positive study of the fundamental 
laws of social phenomena. The word is a hybrid, compounded 
from both Latin and Greek terms. It is now generally accepted 
in international usage; none of the terms, such as politia, 
political science, social economy, social philosophy and social 
science whici have been suggested instead of it having succeeded 
in tiding its place. 

There has been in the past a certain hesitation, especially m 
England, to admit sociology as the title of a particular science 
in itself until it was made dear what the subj^t.jMjst Jje 
considered to cover. ■ In certain quarters sociol^ jkdim often 
incorrectly spoken of as if it implied the psMncal'WuivaJeist 
cf the science of politics. Henry Sidgwidc, fojHttIrtlwCe, con- 
sidei^ the word as usually employed in this sente, and whifc he 
himself recognized that sociology must have a wider scope than 
politics, he thought that in practice “ the difference tetween the 
two subjects is not indeed great" (Elements of Politics), This 
view of sociology, which at one time widely prevailed, dates 
from an earlier period of knowledge. • The dinerence between 
sociology and the science of politics » wide and is due to funda- 
mentol causes, a true perception of which is essential to the 
proper study of the science of society. It is a feature of 
organisms that as we rise in fhii scale of life the meaning of the 
present life of the organism is 1:6 an increasing degree subordii^te 
to the larger meaning of its life as a whole. Similarly, as the 
advance from priraitlye society to society of a more orgaaic type 
takes place, a marlrtd feature of the change is the developtatot of 
the prmciples through which the increasing subordination of the 
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present interests of society to the future interests of society is 
ecconoplished. It is, however, characteristic of the last-mentioned 
piwciples that their operation extends beyond the political con¬ 
sciousness of the state or nation, and that this distinction becomes 
more and more marked in the higher societies. The scope and 
meaning of sociology as a science is, therefore, quite different 
from the scope and meaning of the science of politics. In other 
quarters, again, the word sociology is often incorrectly used as 
no more thra a covering term for subjects which are fully treated- 
in various subdivisions of social science. Thus when the science 
of society is distinguished from the spedal social sciences which 
faU within its general purview, it may be considered, says 
Lester F. Ward, that “ we may range the next most general 
depiartments as so many genera, each with its appropriate species 
—that IS, the classification of the sciences may be made strictly 
synoptical. When this is done it will be possible for philosophers, 
like good systematists, to avoid making their ordinal characters 
include any properly generic ones, or their generic characters 
include any that are only specific. Thus understood, sociology 
is freed from the unnecessary embarrassment of having hanging 
about it in more or less disorder a burden of complicated details, 
in a great variety of attitudes which make it neirt to impossible 
to secure due attention to the fundamental principles of so va.st 
a science. These details arc classified and assigned each to its 
proper place (genus or species), and the field is cleared for the 
calm contemplation of the central problem of determining the 
facts, the law and the principles of human association ” (Outlines 
of Sociology). This definition, good as it is in some respects, 
does not make dear to the mind the essential fact of the 
science, namely, that the principles of sociology involve more 
than the generalized total of the prindples of the subordinate 
sderices which it is said to include. In Herbert Spencer’s 
writings we see the subject in a period of transition. Spencer 
placed his Principles of Sociology between his Principles of 
Psychology and Prindples of Ethics. This fact brings out the 
unsettled state of the subject in his time, while it also serves to 
exhibit the dominance of the ideas of an earlier stage. - For 
psychology, which Spencer thus places before sociology, cannot 
nowadays be fully, or even in any real sense sdentifically, dis¬ 
cussed apart from sociological principles, once it is accepted 
that in the evolution of the human mind the principles of the 
social process are always the ultimate controlling factor. 

Sociology, therefore, as a true science in itself, must be regarded 
as a science occupied quite independently with the principles 
vdiich underlie human society considered as in a con- 
development. In this sense the conclusions 
' of sociology cannot be fully stated in relation to the 
phenomena dealt with in any of the divisions of social science, 
and they must be taken as implying more than the sum total 
of the results obtained in all of them. The sociologist roust 
always k«sp clearly before him that the claims of sociology in 
the present conditions of knowledge go considerably beyond 
those involved in any of the foregoing positions. .As it is the 
meaning of the social' process which in the last resort controls 
everyti^, even the evolution of the human mind and all its 
contents, so none of the sciences of human action, such as ethics, 
politics, economics or psychology can have any standing as a 
real science except it obtains its credenti^ through sociology 
by making its approach through the sociological method. It 
is in sociology, in short, that we obtain the ruling principles to 
whi^ the laws and principles of all the social sciences stand in 
conbroUed and subordinate relationship. 

'^e fathers of the science of society may be said to be the 
Greek philosophers, and in particular Plato and Aristotle. The 
Sottotogr Republic Of the former and the Ethics 

■■Mar <*• and Politics of the latter have, down to modem times, 
OeMia. and notwithstanding^great differeoioemtheStaiJd- 

point of the world and the cha^ in soeia] and polhdeat 
conditions, exercised a considerable influence on the develop¬ 
ment of ^ theo^ of society. To the Greeks tiw science of i 
•odety presented itself briefly as the sdenoe of the best mediod 
of attaining ttie most perfect life within the consetousness of j 
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the ^sodated life of the Statea “ In this ideal* of the 
State,’’ says Bluntschp, “are combined and milled all 
the efforts of the •Greeks in religion and in law, in morals 
and social life, in art and scienraij in the acquisition and 
man^ement of wealth, in trade and industry. The inditddual 
requires the State to give him a legal existence: apart horn the 
State he has neither safety nor fr^om. The barbarian is a 
natural enemy, and conquered enemies become slaves. . . . 
The Hellenic State, like the ancient State in general... was all 
in all. The citizen was nothing except as a member of the State. 
His whole existence depended on and was subject to the State. 
. . . The State knew neither moral nor legal limits to its power’’ 
(Theory of the State). 

It was writhin the limits of this conception that most of the 
Greek theories of society were constructed. The fundamental 
conception of the Roman writers was not essentially 
different, although the opportunism of the Roman ^^*^****" 
State, when it became a universal power embrac- 
ing the social and religious systems of many peoples, in 
some degree modified it; so that with the growth of fus 
gentium outside the jus dvile, the later writers of the empire 
brought into view an aspect of the State in which law began to 
be to some extent distinguished from State morality. With the 
spread of Christianity m Western Europe there commenced 
a stage in which the social structure, and with it the theory of 
society, underwent profound modifications. These changes are 
still m progress, and the period over whidi they extend has'pro- 
duced a great and increasing number of writers on the sdence 
of society. The conceptions of each period have been intimately 
related to the character of the influences controlling development 
at the time. Tlie writers up to the 14th century are nearly all 
absorbed in the great controversy between the spiritual and 
temporal power which was defining itself dur^ this str^e in 
Western history. In the period d the Renaissance and the 
Reformation the modem development of the theoiy of society 
may be said to begin. Machiavelli is the first great name in 
this period. Bodin with other writers up to the time of Mon¬ 
tesquieu carry the development forward m France. The Dutch 
-writer Grotius, although chiefly recognized at the time as an 
authority on international law, had much influence in bringing 
into view principles which mark more directly the transition 
to the modem period, his De jure belli et pacts, issued in 1625, 
being in many respects an important contribution to the theory 
of society. Hobbk and Locke are the principal r^resentatives 
of the influential school of writers on the pnncipl^ of society 
which the period of the political and religious upheaval of the 
17th century produced m England. The ideas of Locke, in 
particular, exercised a considerable influence on the subsequent 
development of the theory of the State in Western -tho^^ht. 
From the 17th century forward it may be said, strictly speaking, 
that all the leading contributions to the general body of Western 
philosophy have been contributions to the development of the 
science of society. At the time of Locke, and to a large extent 
in Locke’s writings, there maybe distinguished three distinct 
tendencies in the prevailing theory of society. Each of these has 
since become more definite, and has progressed along a particular 
line of development. There is first the empirical tendency, which 
is to be followed through the philosophy of Hume down to the 
present day, in what may be called—to borrow an idea from 
Huxley—the physiological method in the modem study of the 
science of society. A second tendency—^whkh developed through 
the critical philosophy of Rant, the idealism of Hegel, and the 
historical methods of Savigny in the field of jurisprudmee and 
of the school of Schmoller in the domain of economics—finds 
its current expression in the more characteristicaliy Gennan 
conception of me organic nature of the modem State. A third 
tendmey—which is to be, followed through the iiritinfig of 
j^pusseau, Diderot, d’Alembert and the hterature of the.French 
Revoil>^~^°'>°<^ its most influential form of expreraion in 
the loth i^tury in the theories of the English Ilt^tarians, from 
Bent^m to John Stuart Mill. In this develmment it is a 
theory of ^ utititariaa State wiiich is princi^y in view. In 
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its latest phase it has progressed to the expression whidJ’it has 
reached in the theories of Marxian 'Socialism, in which the 
corresponding conception of the ascendancy of the economic 
factor in history may now be said to be the characteristic feature. 
All of these developments, the meaning ol which has now been 
absorbed into the larger evolutionary conception to be described 
later, must be considered to have contributed towards the foun¬ 
dation of modern sociology. The definition of the relations to 
each other of the positions they have severally brought into 
view is the first important work of the new science. 

At the period between 1830 and 1842, when Comte published 
the Vhilosophie positive, the conditions were not ready for 
Comte. “ science of society. The Darwinian doctrine of 
evolution by natural selection had not yet been 
enunciated, and knowledge of social phenomena was limited 
and very imperfect. As an instance of the character of the 
change that has since been in progress, it may be mentioned 
that one of Comte's main positions—that, indeed, to which 
most of the characteristic conceptions of his system of 
philosophy were related—was that “ the anatomical and 
physiological study of individual man ” should precede the 
tlieory of the human mind and of human society. Here 
the position is the one already referred to which has prevailed 
in the study of the social sciencas down into recent times. 
It was supposed that the governing principles of society were 
to be discovered by the introspective study of the individual 
mind, rather than tliat the clue to the governing principles ol 
the individual mind was only to be discovered by the study of 
the social process. It must now be considered that no really 
fundamental or far-reaching principle of human development 
can be formulated as the rcsulc of Comte’s position. For with 
the application of the doctrine of evolution to society a position 
Ls becoming defined which is almost the reverse of it, namely, 
that the development of the individual, and to a large extent 
of the luiman mind itself, must be regarded as the correlative of 
the social process in evolution. The study of the principle of the 
process of social evolution would therefore in this sense have 
to come before the complete study of the individual, and even 
to precede the construction of a system of psychology scientific 
in the highest sense. Comte, apart from his want of mastery of 
the historical method in dealing with sociological development, 
possessed, on the whole, little insight into the meaning of the 
characteristic problem in which the human mind is involved in 
its social evolution, and to the definition of which not only the 
processes of Western history, but the positions successively 
developed in Western thought, must all be considered as con¬ 
tributing. His great merit was the perception of the importance 
of the biological method in the science of society, the comprehen¬ 
sion of the fact that there can be no science of society if its 
divisions are studied apart from each other; and finally, and 
although it led at the time to the formulation of no impoitant 
princi^e Of human development, the intuition that sociology 
was not singly a theory of the State, but the science of what he 
called the associated life of humanity. 

It has to be observed that, preceding the application of the 
doctrine of evolution to society, most of the contributions to 
<n « aat science have a certain ^ect in which they 
W resemble each other. While in current theories 
Boriy soeh Society teqds to be presented as evolving, consciousty 
or unconsciously, under stress of natural selection, 
towards social efficiency, the earlier contributions 
•asO'Of : were merely theories of the meaning and object 

qrotSc^- of society as a medium for the better realization of 
human desires. In this presentation of the subject 
"• ' the influence of the Greek conception of the State 

upon modem sociology may be traced down to the present 
day. At the b^innmg of the rtocjdm period it reappears in 
Machiavelli [TUsts Livius, i., iii., 'And The Prince). It b 
represented in modi^ed form in Hobbes {Leviathan), and in 
lx)cke( 7 '«to Treaiists of Govemmeni), (Acii of whom conceived 
nuui as desiring to leave'the state of nature and os consciously 
founding dvilbed society) “ in order that he might obtain 


the benefits of government ” in the associated State. It is 
continned in Rousseau and the writers of the French Revolu¬ 
tion, who similarly imagined the individual voluntarily leaving 
an earlier state of freedom to put “ his person and his power 
under the direction of the general will” (Social Contract). 
It is characteristic of Jeremy Bentham (e.g. Principles of 
Morals and Iji^islation, i.) and of J. S. Mill (e.g. Utilitari¬ 
anism and Political Economy, iv. vi). Finally, it survives 
in Herbert Spencer, who in like manner sees man originating 
society and submitting to political subordination in the asso¬ 
ciated State “ through experience of the increased satisfaction 
derived under it ” (Data of Ethics). It continues at the present 
day to be characteristic of many European and some American 
writers on sociology, who have been influenced both by Spencer 
and the latin theory of the State, and who therefore, conceiving 
sociology not so much as a science of .social evolution as a theory 
of association, proceed to consider the progress of human associa¬ 
tion as the development of a process “ of catering to human 
desire for satisfactions of varying degrees of complexity.” All 
these ideas of society bear the same stamp. They conceive the 
science of society as reached through the science of the individual, 
the associated State being regarded only as a medium through 
which he obtains increased satisfactions. In none of them is 
there a clear conception of an organic science of society with 
laws and principles of its own controlling all the meaning of the 
individial. 

With the application of the doctrine of evolution the older 
idea in which society is always conceived as the State and lus 
existing to give increased “ satisfaction ” is replaced ne dm. 
by a new and much more extended conception. In Mat ot 
the evolutionary view, the development of human Bvoiatioa. 
society is regarded as the product of a process of stress, in 
which progress results from natural selection along the line not of 
least effort in realizing human desire, but of the highest social 
efficiency in the stru^le for existence of the materials of which 
society is composed. In the intensity of thb process society, 
evolving towards higher efficiency, tends to become increasingly 
organic, the distinctive feature being the growing subordination 
of the individual to the organic social process. All the tendencies 
of development—^fiolitical, economic, ethical and psychological 
—and the contents of the human mind itself, hav e therefore to 
be regarded as having ultimate relations to the governing prin¬ 
ciples of the process as a whole. The science of social evolution 
has, in short, to be considered, according to thb view, as the 
science of the causes and principles sulxirffinating the individual 
to a process developing by inherent necessity towards social 
efficiency, and therefore as ultimately over-ruling all desires and 
interests in the individual towards the highest social potentiality 
of the materials of which society is composed. The conflict 
between the old and the new conceptions may be distinguished 
to an increasing degree as the scope of modem sociology has 
gradually become defined; and the opposing ideas of each 
may be observed to be sometimes represented and blended, in 
varying degrees of complexity, in one and the same writer. 

It was natural that one of the first ideas to be held by theor- 
iste, as soon as sociology began to make progress to the position 
of a real science,was that society must be considered 
to be organic, and that the term “ social organism ” atatka* ot 
should be brought into use. An increasing number soetoty o* 
of writers have been concerned with thb a^ct of " Orgtm- 
the subject, but it has to be noted as a fact of 
much interest that all the first ideas of society as an otganism 
move wiriiin the narrow circle of the old conce^rion of the 
State just described.' The “ social orgtmism ” in this first 
stage of theory is almost universally confused with the State. 
The interests of the social oi^ism are therefore confused 
with the interest of the i&divid«ud$. which man saw around 
them in the State. The science of society was accosdi^ly 
n^atded as no more than the science of realizing roost. effec¬ 
tively here and now the desires of those comprbrog the 
exuting State. Sidgwick, for instroice, conaidored the science 
of poliries wd the scioice of soeioloKy as praoricailyrComcident, 
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and his Elements of Politics, extraordinary to relate, contains only 
a lew words in which it is recognized that the welfare of the 
community may be interpreted to mean tlie welfare not only of 
living humw beings, but of those who are to come hereafter; 
while there is no attempt to amly the fact to any law or principle 
of human development. Bentham’s utilitarian philosophy, 
like that of the two Mills, was based almost entirely on t^ 
idea of the State conceived as the social organism. Writers like 
Herbert Spencer {Sociology) and SchaiHe, who was for a time 
minister of commerce for Austria {Bau und Leien des socMen 
Kdrpers), instituted lengthy comparisons between the social 
organism considered as the Slate and the living individual organ¬ 
ism. Tnese efforts reached their most characteristic expression 
in the work of the sociologists who liave followed G. Smmel 
in limgthy and ingenious attempts at classifying associations, 
considering them “as organizations for catering to human 
desire.” In all these efforts the conception of the State as the 
swial organism Ls vigorously represented, although it is par¬ 
ticularly characteristic of the work of sociologists m countries 
whore the influence of Roman law is still strong, and where, 
consequently, the Latin conception of the State tends to influence 
all thraries of society as soon as the attempt is made to place 
them on a scientific basis. The sterilizing effect for long pro¬ 
duced on sociology by this first restricted conception of the social 
organism has b^n must marked. It is often exemplified in 
ingenious attempts made, dealing with the principles of sociology, 
to construct long categories of human associations, based on 
quite superficial distinctions. None of the comparisons of this 
kind tltat have been made have contributed in any marked 
degree to the elucidation of tlie principles of modem society. 
Paul Leroy-Beaulieu’s criticism of Schaflle’s efforts at compari¬ 
sons—anatomical, physiological, biological and psychological— 
between the individual organism an d the State as a social 
organism applies to must of the attempts of this period to insti¬ 
tute biological comparisons between the life of the social organ¬ 
ism and that of organisms in general, “ the mind sinks over¬ 
whelmed under the weight of all these analogies, these endless 
divisions and subdivisions to which they give rise. . . . Tlie 
result is not in proportion to the effort ” (I.'Elat modeme et ses 
jonctions). 

In tracing the direction of this conflict between the newCT and 
older tendencies in modem sociology, it is in Herbert Spencer’s 
writings that_ the student will find presented in 
s*wcw clearest definition the characteristic difficulty with 
" ' which the old view has tended to be confronted, as 

the attempt has continued to be made to enunciate the principles 
of human development from the standpoint that society is to 
be considered as a “ social organisrn,” but while as yet there is no 
clear idea of a social organism with its own laws and its own 
consciousness quite distinct from, and extending far beyond, 
those governing the interests of the individuals at present com¬ 
prising the State. 

With tlie application of the doctrine of evolution to society 
considered as an organism, a position has been brought into view 
of great interest. It is evident in considering the application 
of natural selection to human society that there is a fact, en¬ 
countered at the outset, which is so fundamental that it must 
be held to control all the phenomena of social evolution. It is 
nowadays a commonplace of knowledge, that the potential 
efficiency of an organism must always be taken to be greater 
than the sum total of the potential efecncy of ^ its members 
acting as individuals. This firises in the first instance from the 
fact, to be observed on all hands in life,of the effects of organiz¬ 
ation, of division of labour^ and of specialization of work. But 
in an oreanism of indefinitely extended existence like human 
sodety, it arises in a special sense from the oMiutibn of prindptes 
giving society prolonged stability. By the.se principles mdi- 
vidual int^ts ar^ subordinated oyer long periods of time to 
the kfger interests of oiganic ^ety in ^idi the indhidu^ for 
tl^ time beii^ canpot partidpatO; and it is fromthfa cause that 
ovilizatm of the highest ^pe obtains its characterise potency 
and efficiency in the strijggle for existence with lower ^pes. 


There^llows from this faet, obvious enough once it is mentioned, 
an important inference. .iTiis is that in Qie evolution of society 
natural selection will, in its characteristic results, reach the 
individual not directly, but through society. That is to say, 
in social evolution, the interests of the individual, qua individfud, 
cease to be a matter of first importance. It is by development 
in the individual of the qualities which will contribute most to 
the efficiency of society, that natural selection will in the long 
run produce its distinctive results in the human individual. 
It is, in short, about this function of socialization, involving the 
increasing subordination of the individual, that the continued 
evolution of society by natural selection must be held to centre. 
Societies in which the individuals resist the process quickly reach 
the limits of their progress, and have to give way in the struggle 
for existence before others more organic in which the process 
of subordination continues to be developed. In the end it is the 
social organizations in which the interests of the individual art 
most effectively included in and rendered sub.servient to the 
interests of society considered in its most organic aspect that, 
from their liigher efficiency, arc naturally selected. In other 
words, it is the principles subordinating the individual to the 
efficiency of society in those higher organic aspects that 
project far beyond the life-interests of its existing units whieh 
rau.st ultimately control all principles whatever of human 
association. 

Spencer, in an elaborate comparison which he made (BTfayr, 
vol. i., and Principles of Sociology) between the social organism 
and the individual organism brought into view a speamrand 
position which in its relation to this capital fact of Natani 
human evolution exhibits ’in the clearest manner 
how completely all the early evolutionists, still under the 
influence of old conceptions, f^ed at first to grasp the signifi¬ 
cance of the characteristic problems of the social organism. 
Spencer’s comparison originally appeared in an article published 
in the Westminster Review for January i860 entitled “The 
Social Organism.” This article is in many respects one of the 
most noteworthy documents in the literature of the latter half 
of the 19th century. In comparing the social with the indi¬ 
vidual organism Spencer proceeded, after noting the various 
aspects in which a close analogy between the two can be estab¬ 
lished, to make, as regards society, an important distinction 
by which the nature of the difficulty in which he is involved is 
immediately made apparent. While in an individual organism, he 
pointed out, it is necessaiy that the lives of aH the parts should be 
merged in the life of the whole, because the whole has a corporate 
consciousness capable of hsqipiness or misery, it is not so with 
society. For in society, he added, the “ living unite do not nid 
cannot lose individual consciousness, since the community as 
a whole has no corporate consciousness." Spencer proceeded, 
therefore, to emphasize the conclusion that “this is an ever¬ 
lasting reason why the welfare of citizens cannot rightly he 
sacrificed to some supposed benefit of the State; but why, on 
the other ham^he State is to be maintained solely for benefit 
of citizens.” extraordinary conclusion is indeed reached by 
Spencer that “ thfe corporate life in society must be subserviOnt 
to the lives of the parts, instead of the lives of the parts being 
subservient to the corporate life.” It will be here clearly in evi¬ 
dence that the “ socim organism ” which Spencer had in view 
was the State. But it will be noticed at the same time hohf aho^ 
gether remarkable was the position into which he was carried. 
Spencer, like most thinking minds of his time, had the clearest 
vision, constantly displayed in his writmgs, of fhe scientific 
importance of that development in history which has gradu^' 
ally projected the conception of the indhridutd’s rights outsiliic 
all theories of obligation to the State. He Wrote at *, rime 
when the attention: of the Western mind in all progressive 
mente in Western politics had been fer generations fixed ton 
developraent’in Which the liberties of the individual'as aga&t 
the State had been won. Hris iJevelopment hiid ifrwlved 
nea^ ^ Western countries in a titknic strug^ agdinst the 
instittitions of an eariferformof sodeWrestingim forCe organ¬ 
ized in the State, ^penrfef, therefore, Ii'm aimottefibiy kdvaficed 
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writer of his period, had constantly before him the character¬ 
istic fact of his age, namely, that the meaning of the individual 
had come to be in some way accepted as transcending all theories 
of the State and all theories of his obligations to the State. The 
position was, therefore, very remarkable. Spencer has been 
for long accepted by the general mind as the modem writer 
who more than any other has brought into use the term 
“ social organism,” and who has applied the doctrine of evolu¬ 
tion to the theory of its life. Yet here we see him involved in 
the apparent self-stultification of describing the social organism 
to us as that impossible thing, an organism “ whose corporate 
life must be suteervient to the lives of the parts instead of the 
lives of the parts being subservient to the corporate life.” It 
was obvious that some profound confusion existed. The science 
of society was evidently destined to carry us much farther than 
this. If natural selection was to be taken as operating on 
society, and therefore as tending to produce the highest efficiency 
out of the materials that comprise it, it must be effecting the 
subordination of the interests of the units to the higher corporate 
efficiency of society. But one of only two conclusions could 
therefore result from Spencer’s position. If we were to regard 
the “ social organism ” us an organism in which the corporate 
life must be subservient to the lives of the parts, instead of the 
lives of the parts being subservient to the corporate life, it would 
be necessary to hold that the individual had succeeded in arrest¬ 
ing the characteristic effects of natural selection on society. But 
for the evolutionist, whose great triumph it had been to reveal 
to us the principles of natural selection in universal operation 
throughout life elsewhere, to have to regard them as suspended 
in human society would be an absurd anti-climax. Such being 
scarcely conceivable as a final position, it remained only to infer 
that natural selection must sdll be subordinating individual 
interests to some larger social meaning in the evolutionary 
process. But in this case, society must be .subject to principles 
which reach farther than those Spencer conceived: it must be 
organic in some different and wider sense than he imagined, and 
the anabgy of the “ social organism ” as confined within the 
consciousness of ascendant interests in the political State must 
be considered to be a false one. 

We had, in shorty reached a capital position in the history of 
sociology from, which an entirely new horizon was about to 
ANiw become visible. The principles of society organic 

Horttaa la in a wider sense than had hitherto been conceived 
Sooiaioar. were about to be brought into the discussion. All 
the phenomena of the creeds and ethical systems of humanity, of 
the great systems of religion and philosophy, with the problems 
of wWch the human mind had struggled over immense stretches 
of time as the subordinating process had unfolded itself in history, 
were about to be brought into sociology. And not now as if 
these represented some detached and functionless development 
with which the science of society was not directly concerned, 
but as themselves the central feature of the evolutionary process 
in human society. The stage in the history of sociology charac¬ 
terized by the confusion of the principles governing the social 
organism with those governing the State, tiw stage which had 
lasted from the time of the Greeks to Spencer, and which had 
witnessed towards its close Sidgwick’s statement that the science 
of sociolomr was in effect coincident with the science of politics, 
was thus Mund to be-definitely terminated by the application 
to the science of society- of me doctrine of evolution. Yet 
Spence^ despite his popular association with the doctrine of 
evolutipp, is thus not to be reckoned as the first of the i^iilo- 
sophers of this new stage. His place is really with the last great 
names of the preceding period. For his conception of society was 
that of Bentham, Hill and Sidgwick. His Pnneiples of Sociology 
as a contribution to modern evolutionary science is necessaruy 
rendered to a extent futile by the sterilizing conception 
of a social organism *' in which the corporate life must be sub- 
servioit to tl^ lives of the parts.” It is mdeed m the reversal 
of this conc^tion that the whole significance of the application 
of the doctrine of evolution to the science of society consists. 
Henceforward we shall have to regard the social process in 


evolution as a process with its own interests, its own psychology, 
its own consciousness and its own laws, all quite distinct from 
the political consciousness of the modem State, though indi¬ 
rectly controlling and governing the consciousness of the State 
so thoroughly that there can be no true science of the latter 
without a science of the former. 

The new situation created in sociology as the doctrine of 
evolution began to be applied to the science had features of great 
interest. The advance had been made to a central ne pint 
position along two entirely distinct lines. The oarwiaiaat 
army of workers was, in consequence, divided into la sociology. 
two more or less isolated oamps, each largely in ignorance of 
the relation of its own work to that in the other section. It 
is often said as a reproach to sociolc®r in the period through 
which we are passing that it attracts the kind of recruits who 
are not best equipped for its work, while it repels the kind 
of mind of philosophical training and wide outlook which it 
ought to enhst in its service and for which it has most urgent 
need, the loss to sociology both in credit and efficiency being 
immense. This is the result of a peculiar situation. Those who 
are best qualified to understand the nature and scope of the 
problems with which sociology has to deal cannot fail to have 
the conviction strongly developed in them that the Darwinian 
principles of evolution which reveal to us what may be described 
as the dynamics of the yniversaJ life process have very important 
relations to the dynamics of the social process. The situa¬ 
tion which has arisen in sociology, however, is a very curious 
one, although it is one easy to understand when the causes are 
explained. When the endeavour is made to follow Darwin and 
the early Darwinians through the facts and researches which led 
to the formulation of the law of natural selection it may be 
observed how their preoccupation was almost exclusively with 
the details of the struggle for existence not m societies, but as 
it was waged between individuals. This was so as a matter 
of course, from the character of the facts which wild nature 
supplied, reinforced as they were, by observations on domestic 
animals and the practices of breeders. 

Darwin made no systematic study of society; and outside 
human society the struggle through which natural selection has 
operated has been mainly between individuals. It is, of course, 
•sometimes remarked that the social life exists among animals 
and that the laws of the social life and of the herd are to be 
observed there, but as a matter of fact there is nothing whatever 
elsewhere in life to compare with what we see taking place in 
human society, namely, the gradual integration—still under all 
the stress of natural selection expressing its effects in the person 
of the individual—of an organic social process resting ultimately 
on mind. The laws of this process are necessarily quite different 
from the laws of the other and simpler process in Deration lower 
down in life. If we regard the classes from which sociology as 
a science should be able to draw its most efficient recruits we see 
that at the present day they fall mainly mto two camps. There 
are in the one camp the exponents of biological principles, often 
trained in one or more of the departments of biological science, 
who are attempting the application to human society of the 
principles with which they have become familiar elsewhere m 
life. There are in the second camp the exponents of various 
aspects of social philosophy. When the exponent of Darwinian 
pnneiples advances to the study of society he is naturally 
strong in the conviction that he h^ in his hands a most potent 
instrument of knowledge which ought to carry him far in the 
organization of the social sciences and towards the unification of 
the leading principles underlyii^ the facts with which they deal. 
But what we soon begin' to see is that his training has beim, and 
that ins preoccupation still contmues to be, with the facts and 
principles of the struggle for existence between individuals as 
displayed elsewhere in ufe. He does not easily realize, if he has 
not been trained in sodal philosophy, how infinitely more com¬ 
plex all the problems of natural selection have become in the 
socM inte^ation resting on mind which u taking place in human 
affairs; or how the social eflSdency '^th which he has ^come 
now concerned is something quite distinct from the individual 
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efficiency with which he has been concerned elsewhere. ' He does i 
not readily comprehend how the institutions which he sees 
being evolved in history have, in their effects on the individual, 
laws quite different from those which he applies in the breeding 
of animals; or how the dualism which been opened in the 
human mind, as natural selection acts first of all on the individual 
in his own struggle with his fellows, and then, and to a ruling 
degree, acts on him as a mpnber of organic society in the evolution. 
of social efficiency, has in the religious and ethical systems of 
the race a phenomenology of its own, stupendous in extent and 
absolutely characteristic of the social process, which remains a 
closed book to him and the study of which he is often apt 
to consider for his purpases as entirely meaningless. All 
this became rapidly visible in the first approach of the early 
Darwinians to the science of society. 

Darwin, as stated, had attempted no comprehensive or 
systematic study of society. But in a few chapters of the Descent 
of Man he had discussed the qualities of the human 
"■ mind, including the social and moral feelings, from 
the point of view of the doctrine of natural selection enun* 
dated in the Origin of Species. The standpoint he took 
up was, as might be expected, practically that of Mill 
and Spencer and other writers of the period on social subjects, 
from whom he quoted freely. But the note of bewilderment 
was remarkable. The conclusion remarked upon as implied in 
.Spencer’s theory of the social organism, but which Spencer 
himself hesitated to draw, namely, that natural selection was 
to be regarded as suspended in human society, Darwin 
practically formulated. Thus at times Darwin appeared to 
think that natural selection could effect but comparatively 
little in advanced society. “ With highly civilized nations,” 
he says, “ continued progress depends to a subordinate degree 
on natural selection.” While Darwin noted the obvious useful¬ 
ness of the social and moral qualities in many cases, he felt 
constrained at the same time to remark upon their influence 
in arresting, as appeared to him, the action of natural selection 
in civilization. “ We dvilized men,” he continues, “ do 
our utmost to check the process of elimination (of the weak 
in body and mind); we build asylums for the imbeciles, the 
maimed and the sick; we institute poor laws; and our medical 
men exert their utmost skill to save the life of every one 
to the la.st moment.” There is here in evidence no attempt to 
connect the phenomena thus brought into view with some wider 
principle of the evolutionary process which evidently must 
control them. There is no perception visible in Darwin’s mind 
of these facts as constituting the phenomenology of a larger 
principle of natural selection; or of the higher organic efficiency 
in the struggle for existence of societies in which the sense of 
responsibility to life thus displayed has made most progress; 
or of the immense significance in social evolution as distinct 
from individual evolution of that deepening of the social con- 
sdousness of which this developing ^iritual sense of respon¬ 
sibility to our fellow creatures is one of the outward marks 
characteristic of advanced sodeties. 

In the year i88g Alfred Russel Wallace in a statement of his 
conception of the doctrine of evolution in his book, Darwinism, 
brought more clearly into view the fundamental 
difficulty of the early Darwinians in applying the 
doctrine of natural selection to society. In the last chapter of 
the book Mr Wallaoe maintained that there Wiere in “ man’s 
intellectual and moral nature . • . certain definite portions. . . 
whiA could not have been developed by variation and nirtutil; 
selection alone.” Certain faculties,amon^ wdiidi be dassed'tbfe 
mathematical, arti.stic and metaphj^ieal, the latter covering 
quidities with wtndi he considers ptiests and philosophers b>. 
be coneamed, were, he asserted, " altogether removed ftbaii' 
utility in the struggle for life,” and were, thCrefWe, he thought,' 
"wholly unexplained by the tbeory of Mtur^ setectidh.” Wthfe' 
dementaiy conception Which still survives in p^ular; literature, 
tte same confusion between individnfd efficient and siAdiai' 
efficiency bas to be remarked upM. And'there is ih'evidMhe 
the same faflure to perceive that it is just these intellectual’ind 


morJ qualities which site the absolutely character^ic products 
of natural selection in advanced society, in that th^ contribute 
to the highest organic social efficiency. Wallace in the result 
proposed to consider man, in respect of these higher portiems 
of his mind, as under the influence of some cause or causes 
wholly distinct from those which had shaped the development of 
life in its other characteristics. The weakness of this position 
was immediately apparent. To remove man as regards qualities 
so directly associated with his social evolution from the influence 
of the law Of natural selection was felt to be a step backwards. 
The effect produced on the minds of the younger school of 
evolutionists was deep. It operated, indeed, not to convince 
them that Wallace was right, but to make them feel that his 
conception of natural selection operating in human society ’was 
still in some respect profoundly and radicalty incomplete. 

A few years later, Huxley, though approaching the matter 
from a different direction, displayed a like bewilderment in 
attempting to apply the doctrine of evolution to the _ 

phenomena of or^ic society. With his mind fixed on 
the details of the individual struggle for existence amongmimals, 
Huxley reached in the Romanes lecture, delivered at Oxford in 
1893, a position little different from that in which Wallace found 
himself. In this lecture Huxley actually proceeded to place 
the ethical process in human society in opposition to the cosmic 
process, to which latter alone he considered the strurfle 'for 
existence and the principle of natural selection bdonged. 

“ Social progress,” he went on to say, “ means a checking 
of the cosmic process at every step and the substitution for it 
of another which may be called the ethical process; the end 
of which is not the survival of those who may happen to be 
the fittest, in respect of the whole of the conditions which 
obtain, but of those who are ethically the best.” Thus the 
remarkable spectacle already witnessed in Spencer, Darwin 
and Wallace of the evolutionist attempting to apply his doctrines 
to human society, but having to regard his own centnd principle 
of natural selection as having been suspended therein is repeated 
in Huxley. The futility of Contemplating the ethical process as 
sbmethiiig distinct from the cosmic process was at once apparent. 
For the first lesson of evolution as applied to society mnSt 
be that they are one and the same. So far indeed from ethic^ 
process checking the cosmic process, ft must be regarded as 
the last and highest form of the cosmic process. The sense of 
subordination and sacrifice which forms the Central principle 
of all the creeds of humanity, so far from being, as Wallace 
imagined, “altogether remos^ from utility ” is, indeed, the 
highest form of social efficient:;'through which natural selection 
is producing its most far-reaching effects in the evolution of the 
most advanced and organic types of civilizatnn, 

A similar tendency continued to be iii evidence In other 
directions. In an effort made a few years later to found a 
society for the study of sociology in (b^t Britain 
a ve^ characteristic feature of the first papers 
contributed was tiiC attempt to apply element^ biokj^kial 
generalizations regarding natural selection to a iu^my c;qi^^ 
organism like human society, the writers having m most cases 
made no previous extensive or special study of m soeW process 
in history. Ibe Confusion between what constitutes inffividual 
efficiency in the individual and that higher social efihien^c in 
the individual which everywhere controls and overtulM individual 
effidenby Wat very marked. An early paper contributed in' 
1904 was liy Mr (afterwards Sir) Ftancis Gabon, erne of the 
last’ ^d Mutest ra the early Darwiniai^. GattOn b^ rnade 
m^y oiigiiikl £6ntributions to the doctrine Uf evolution, tincf 
had been occupied''previously with reaeatches into indi'wchutf' 

of his ’] 
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ihe sdence deds withall’^i 
bibetn qbalitSeii Of the race an^ dd^bb them 
t ilVaniai|(i.‘'. Gtiton fbnnd no difiimlty a^telter 
hiB Socio)oric{d'standards for; Wxi- best' kiedmehs 
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said, ipight be supposed to joiow the best specimens or their 
class. In society the list ol best (|uaij^ies would include 
health, energy, ability, manliness and the special aptitude 
required by various professions and occupations. Everything in 
“ the scientific breeding ol the human ra6e ” was to be much 
as in the breeding of animals j for Gallon proposed to leave 
morals out of the question as involving too many hopeless 
difficulties. This was the basis of the scheme of qudities from 
which he proposed to proceed to the improved breedmg of society. 
The proposal furnishes one of the most striking and characteristic 
examples which have appeared of the deep-seated confusion 
prevailing in the minds of the early Darwinians between social 
efficiency and individual efficiency. Even from the few minor 
examples of society among the lower animals the true sociological 
criticism of such standards in eugenics might easily be supplied. 
For at the point at which the social insects, for iMtance, begM 
their soci4 integration all their standards were in the qualitira 
which gave success in the struggle for existence between indi¬ 
viduals. Had they, therefore, understood eugenics only in 
this light and in Gallon’s sense, they would have condeimied 
at the firsi the beginnings of the peculiar social effici^cy 
of the queen bee which now makes her devote her life entirely 
to egg-laying; still more would they have condemned the habits 
of the drones, through long persistence in which they have 
become degenerate as individuals; and in particular they would 
have condemned the habits of the workers which have led to 
their present undeveloped bodies and abortive individualistic 
instincts. But all these things have contributed in the highest 
degree to the social efficiency of the social insects ^d have made 
the type a winning one in evolution. The social integration 
of the social insects has been comparatively simple and did not, 
like that of human society, rest ultimately on imnd, yet even 
in this elementary example it was evident what ruin and disaster 
would result from miscalled scientific breeding of the race if 
undert^en within the limits of such restricted conceptio. s of 
social efficiency. Gallon’s preoccupation, as in the case of most 
biologi(al and medical schemes of improvement in the past, 
was with those individualistic qualities which con^bute to the 
individual’s success in the struggle for existence with his fellows. 
But it has been continuously obvious in history that individuals 
of the very highest social efficiency, the great organic minds of 
the race who, often quite unsuccessful in their lives as judged 
by individualistic standards^ and who, often quite unperceived 
and unappreciated by their contemporaries, have been the 
authors of ideas, or moral conceptions or works of such organic 
importance that they have carried the race frona one social 
horizon into another, have been just those individuals who 
would have entirely failed to pass the kmd of prize-animal 
standards which Gallon proposed to set up. 

Gallon’s essay may be said to close that first epoch in 
the application of biological conceptions to sociology which 
opened with Spencer’s essay in i860. With the 
extending conemtion of the organic interests of 
sovsff soci^ during, the intervening period the_ idea of 
oarwhUtm social efficiency had altered profoundly. Foriiutance, 
ntatr- ^ supposed standard of efficiency, which like Jlalthu- 
sianism represented to Mill at the opening of the period the last 
conclusion of science, had become towards the close scarcely 
mpre rtyip a stan^rd of “ race suicide.” It was not surprising 
thatiin these circumstances the representatives of those sciences 
wi^^ted on a knowledge of the social process in history and 
philos^^y continued to look coldly on the attempt of the first 
Dorwu^m.W apply I^arwinian principles tospciology. True, 

’ the devmt^nnent m, their own sciences had been almost equally 
sterile; for had themselves as yet no reasooed conemtian 
of the enonpipns importance of thfi, Darwmjtef pnncvlaiW 
eiwlutioh to thMB sciences in its capf|<;ity to jwiil 
tba .dynamics of ^^ocial process. Bi^sth^ had tpe 

devebppaent of inisti|atiDns in history; tpay hgO I 

growth .pf social ^fpea ajod the integration j>f great i^EShsinsi. . 
beliefj-fhd they h^ struggled with the capital >problema of fhe 
humaua.mind in psvcbidogy. apd phUosophy as t)m process Inul 


continued. The two armies of workers continued to be 
organized mto isolated camps, each with the most restricted 
eoncqition of the nature and importance of the work done 
by the other and of its bearing upon their own conclusions. 
One of the most remarkable results of such a situation—a result 
plainly visible in the valuable collection of essays edited by Pro¬ 
fessor Seward which was issued from the Cambridge University 
Press in commemoration of the centenary of Darwm’s birth—is 
the extremely limited number of minds in our time of sufficient 
scope of view to be able to cover the relation of the work of both 
sets of these workers to sociology. 

It remains now to consider the relation to the position m 
modern sociology of the extended conception that society must 
be considered to be organic in some wider sense 
than the first Darwinians thus ir^ined it a.nd aho 
in some wider sense than that in which Sidgwick #p soe/etojri' 
imagined it when he said that sociology was in effect of 
coincident with the science of politics. The present 
writer has laid it down elsevdiere (Tke Two Principal 
Laws of Sociology: Bologna) that there is a fundamental principle 
of sociology which has to be grasped and applied before there 
can be any real science of sociology. This principle may be 
briefly stated as follows;— 

The social process b primarily evolving in the individual riot 
the qualities which contribute to his own efficiency in conflict 
with his fellows, but the qualities which conttibute to society’s 
efficiency in the corrflict through which it is gradually rising 
towards a more organic type. 

This is the first law of evolutionaiy sociology. It is tliis 
principle which controls the integration which is taking place 
under all forms in human society—in ethical systems, in all 
political and economic institutions, and in the creeds and 
beliefs of humanity—in the long, slow, almost invisible struggle 
in which under a multitude .of phwes natural .selection is 
discriminating between the standards of nations and types of 
civilization. 

Dealing first with political and economic institutions; the 
position reached in Spencer’s sociology may be said to represent 
the science of society in a state of transition. It repre.sents it, 
that is to sav, in a stage at which the Greek theory of society 
has become influenced by the doctrine of evolution applied to 
modem conceptions, but while as yet no synthesis has been 
achieved between tte conflicting and even mutually exclusive 
ideas which are involved. The Greek theoiy of society is repre¬ 
sented in Spencer in his practical identification of “ the so^ 
organism ” with the State. The modem idea, however, which 
carries Spencer far beyond the principles of Greek society- 
os these principles were summarized, for instanrc, in the passage 
alrewly quoted from Bluntschli—is clearly in evidence. It 
may be observed to expre.ssed in the recognition of a principle 
resident in modem society which in some manner projects the 
individual’s rights outside and beyond the whole theoiy and 
ma pnmg ^ ijie State. In other words, in society as Spacer 
conceives it, “ the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State ”; whereas, according to 
the Greek theory and the theory of Roman law, the citizen’s 
whde existence depended on and was suhj^ to the State. “ The 
State knew neither moral nor legal limits to its power.” If, 
however, it be considered that modem society has made progress 
beyond the Greek, and if it. be accepted that the theory of 
evolution involves the conclusion that society progresses 
towards increased efficiency in a more oiganic type, ttere follows 
faom the foregone an im^rtant inference. Ilus is that it now 
becomes the task of modem sodolt^r, as a true science, to 
show that the principle in modem icivilization which distinguishes 
it from society Of the Greek period—namely, that principle which 
Spencer rightly recognized, despite tl]^ contradictions in whKh 
he hec^ involved, as rendering the life of the individual no 
longer jubservieat to the piporate lifp.ef the State—itaeh a 
prjncjpk identified not with individuali^ but with,the increasing 
' elimination of the individual tot a more oiganic type, pf sodety.. 
It in dwrt, remain for the evolutionist, wpiking by the 
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historical method scientifically applied^, to present the interven¬ 
ing proeess in history—including the whole modem movement 
towards liberty and enfranchisement, and towards equality 
of conditions, of rights and of economic opportunities—^not 
os a process of the increasing emancipation of the individual 
from the claims of society, but as a process of progress towards 
a mure organic stage of social subordination than has prevailed 
in the world before. 

When society is considered as an organism developing imder 
the mfiuence of natural selection along the line of the causes 
which coritribute to its highest potenti^ efficiency, and there¬ 
fore .tending to have the mean centre of its organic processes 
projected farthw ^d farther into the future, it is evident that it 
must be the principles and ideas which most effectively subordi¬ 
nate over lo^ periods of time the interests and the capacities 
of the individuds of which it is composed to the efficiency of 
the whole which will play the leading part in social evolution. 
In ;>rimitive society, the first rudiments of social organization 
undoubtedly arose, not so much from conscious regard to 
ntBtmh expediency or “increased satisfactions” as from 
at Maim fitness in the struggle for existence. “ The first 
SaaMoty. orgamzed societies rpust have been developed, like 
any other advantage, under the sternest conditions of natural 
selection. In the flux and change of life the members of those 
groups of men which in favourable conffitions first showed any 
tendency to social organization became possessed of a great 
advants^e over their fellows, and these societies grew up simply 
becau.se they possessed elements of strength which led to the 
disappearance before them of other groups of men with which 
they came into competition. Such societies continued to flourish, 
until they in their turn had to give wav before other associations 
of men of higher social efficiency ” (Social Evolution, ii.). In 
the social process at this stage all the customs, habits, institu¬ 
tions, and beliefs contributing to produce a higher organic 
efficiency of society would be naturally selected, develojied and 
perpetuated. It is in connexion with this fact that the due 
must be sought to the evolution of those institutions and bdiefs 
of early society which have been treated of at length in researches 
like those of M'Lennan, Tylor, Lubbock, Waitz, Letoumeau, 
Quattefages, Frazer, and others of ^ual importance. For a 
long period in the first stages the highest potentiality of the 
sociaT organization would be ebsely associated with military 
effidency. For in the evolution of the social organism, as has 
been said, while the mean centre of the processes involving its 
organic identity would tend to be projected into the future, it 
would at the same time dways be neoessaiy to maintain efficiency 
in current environment in competition with rival types of bwer 
future potentiality. Amongst primitive peoples, where a great 
chief, law-giver and military leader app^ed, the efficiency of 
organized society resting <m military efficiency would, as a matter 
of course^ make itself felt in the struggle for existence. Yet as 
such societies would often be resolved into their component 
elementson the death of the leader, the overruling importance- 
on the next stage of the advance towards a more organic type 
—of ideas which would permanently subordinate the matet^ 
of society to the efficient of the wbob Would make itself felt. 
S^ial systems of the type in which authority was perpetuated 
by ancestor-worship—in whi<ffi all the members therefore 
held to be joined in an exclusive religbus citizenship founded on 
blood relationship to the deities who were worshipped, and k 
which all outsideis were accordingly treated as natural enemies, 
vhom it woi^ be a kind of sacrilege to admit to the rights of 
the State—would contain the elements of the honest imtary 
potmtialityii Hw universal mark which anopstor-worship hsa' 
Mt on bimah institutions in .a certain stage of spcial devebp -1 
mmt is doubUeas 40^, associated with this fpet. The new; 
and thp ol^ tendencies m' sodology are here quo ja oontriwt.; | 
fear yrbenas Qe^Ktt ^wncar has been ooptent to esplatn; 
ancestor-w^dupasarisingiroBaB intrDspectivsAoa pompstor 
tiv^ .tnvisi process of, thoujdit assumed to, have tato rilpto < 
ia w s^tdauiy man ia teuition toapupposed belief in ^losts 
(Pfpudflet if St^dobg)/, toe aewer tendeagf, Jn, tp 
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Qonsiderscienceasconceroed withitin ittreiationtotlaecharacter- 
istic principles through wtiich the efficiency of toe $o«^ organ¬ 
ization pressed its^ in its surroundings. The social, poetical 
and religious institutbns disclosed in m study of the earliest 
civilizations within, tlte purview of histo^ must be considei^ 
to be all intimately relat^ to toe ruling principles of this mffitsfiy 
stage. The wide reach and significant of toe causes governing 
the process of social evolution throughout the whole of this 
period may be gathered from treatises like Seebohm’s Structure 
of Greek Tribal Society, Maine’s Ancient Law, History of InstUu- 
Hons, and Early Law and Custom, Fowler’s City-State of the Greeks 
and Romans, and in a special sense from the comparative study 
of Roman law, first of ml a.s it is presented in the period of thie 
Twelve Tables, then as the jus dvik begins to be ^uenoed by 
toe jus genHum, and lastly as its princi^ies are contrasted with 
those of English common law in the niodem period. In tno^I 
of the philosophical writings of the Greeks, and in particular 
in the Ethics and PoUHcs of Aristotb, and in many of the 
Dialogues of Plato, the spirit of the principles upon whito society 
was constructed in this stage may be perceived as soon as 
progress has been made with comparative studies in other 
directions. 

A very pregnant saying of T. H. Green was that during toe 
whob development of man the command, “ Thou sbalt bve 
thy neighbour as thyself ” has never varied. What BttamMmt at 
has varied is only the answer to tl» question—Who re* Smm at 
is my neighbour ? If in the light of this profoundly Hamaa Ka- 
true reflection we watch the progress of society from^^®“**“®*’'" 
primitive conditions to the, higher stages, it may be observed 
to possess iwked f^ttu%s. Where all humiu institutions, 
as in the ancient civilizations, rested ultimately on force; where 
outsiders were r^^arded as natural enemies, and conquered 
enemies became slaves; where, as throughout all this phase of 
social solution, a rule of religion was a nue of law identi^ with 
the principles of toe State (Maine, Ancient Law)} where the 
State itself was a|HoIute as against the individm, kmwing 
“ neither moral nor legal limits to its power ”; and where all 
the moral, intellectual and industrial life of the community 
rested on a basis of slaveiy—^the full limits of the organic 
principle of social efficiency would in time be reached. The 
conditions would be inherent in which tUl social instkutions 
would tend to become ebsed absolutisms orpmized round the 
conception of men’s desires in the pesent. And the highest 
outward expression in which the tendencies in ethics, m pofirios, 
and in religion must necessarily culminate would be toe mffitaiy 
State, bounded in its energies only by toe resistance of othen, 
necessarily acknowbdging no complete end toort of ahsedute 
dominbn, and tberefene staying its course before no ideal short 
of universal conquest. This was the condition in the ancient 
State* It happened thus that toe outward policy (d toe ancient 
State to other peoples became, by a fundamentu {uincipb of 
its life, a policy of milit^ conquest and subjugation, t)K 
only limiting principb beii^; the suooesshil resistance of tto 
otlm. The epoch of histoiy moved by inherent forces toyfands 
the final emergence of one supreme nimtary State, , in an en of 
gen^ conquest, and culminated in the exampb of universal 
dominbn which we had b toe Roman world before the ibo of ^ 
civilization of our era. 

The influence upon the devebpcnoit of civilization of the wider 
conc^tion of duty and responsibilily to one’s fribw-men which 
was introduced into toe world with the qiread of m iMto* 
Christi^ty can hardly be over-estinuted* Tbe.Mw<M 
extended epneeption o^ toe answer to the cmestiothr 
Who is my pei^bour r which has resultecl from the **^'1. 
charaoteriidip,I doctrines of toe (Kristian jieligjlcmnfti''<^ 
lOBptbn.hwSscaiiffing att the cl a in is pf the fanffiy, grotg^ 
nation,,jpeopbor race, and even bH the int^ests eompniediin 
any €Bpi®ng order, of socieQr~W« been the nfos^ poww 
tiimiayJoi|C«.sp^^ has ev^rHapted on society., It . liW ;teD^ 
gpdnall^. I to, twritk up the i^lutwms inbewtoi from an olcier 
civiliwtion ,ind to bring mto bring an type 4 
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As society tinder this influence Ctmtinui^ to be impelM to 
develop towards a still' more organic ty|ie, the greatiy higher, 
laWaUry potentiality of a state of social order Which, while 
Pr*i*eM '■ preserving the ideal of'the Jtighly organized state 
and the current efficiency of society in competition 
with lower types,' Was influenced by conceptions 
that dissolved all those closed absolutisms, and re¬ 
leased human energies into a free conflict of forces 
by projecting the principles of human responsibility 
outside the State, became apparent. In many of 
the religions of the East sudi conceptions have been 
Christianity itself being a characterisfically Eastern 
But no Eastern people has been able to provide for 
them the permanent defensive military milieu in history in 
which alone their potentiality could be realized. The significance 
of modern Japan in evolution consists largely in the answer she 
is able to give to the question us to whether she will be able to 
provide in tiie future such a milieu for such a conception amoi% 
an Eastern people. 

The significance of the culmination of the military epoch in 
the ancient classic civilizations of the Western world, which 
preceded the opening of the era in which we are living, and of the 
fact that the peoples of the same de.scent who were destined to 
carry on the civilization of the exi.sting era represent the supreme 
military .stock by natural selection, not only of the entire world, 
but-of the evolutionary process itself in human history, will 
therefore be evident. 

With the spread, accordingly, amongst peoples of this origin, 
and in such a defensive military milieu in history, of a new 
' conviction of responsibility to principles extending 
Prtnuiphot beyond consciousness of the political State, 
'BwrefMiw to there began a further and more organic stage of 
Madtrm the evolutionary process in society. The gradual 
CMiMioa ^js5oiution in the era in which we are Uving of all 
SoAaMAlwthe closed absolutisms within the State, in which 
mtatai tin human action and ideas had hitherto be«i confined, 
Paiar*. apparently the characteristic phenomenon of this 
stage. Progress is towards such a free and tolerant, but 
mtffljse and efficient, conflict of forces as was not possible 
in the world before. It is, it would appear, in this light 
that we must regard the slow dissolution of the basis of 
ideas upon whkh slavery rested; the disintegration of the con¬ 
ceptions which supported the absolute position of the occupying 
classes in the State; the underminirig of the ideas by which 
opinion Was support^ by the civil power of the State in the 
religious struggles of the middle ages; the growth of the concep¬ 
tion that no power or opinion in the State con be considered 
as the representative of absolute truth; tiie consequent develop¬ 
ment Of party government amongst the advanced peoples, with 
lie aeknoaded^ent of the rif^t of every depa^ent bf inquiiy 
to carry ftsults up to that utmost limit at Which they are con¬ 
trolled only by the results obtained in other departments of 
activity with equal freedom; the growth of the conception, 
otiiCTWise absutd, of the native equality of men; the resulting 
claim, otherwise similarly indefensible, of men to equal voting 
power irrespective of status or possessions in the State whidi 
has been behind the' movement towards political enfranchise¬ 
ment; and, finally, the development of that consdetion which 
is behind fte existing challenge to all absolute tendencies in 
ecttsomic conditions fa . the modem world—namely, that the 
dittitution of wealth fa a well-ordered State should aim at 
reaH^w'political justice. There are all the features of an 
fa'tem|^ process m modem history. They mUtt be considered 
as r^b^ to a oontrollingprmdple fahmotfa theChristian 
reltgienlittidi has'iOndeied the evolutionary peocOss in tiociety 
inpte Otglsidc than fa'anO patft stiigei-nameV,' the PrOjeetioH of 
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enfrandiisement of the future fa tire evolotionaiy process. So 
great has become the prestige of ourcivilization through the oper¬ 
ation of this principle in it that its methods and results are being 
eagerly borrowed by otiier peoples. It is thereby so materially 
Muendng the standards of conduct and culture tiiroughout 
the world timtthe developments which Other nations are undei^ 
going have in a real sense tended to become scarcely more than 
incidents fa the expansion of Western civilization. ' 

We live in the presence of colossal national armaments, and 
fa a world, therefore, in whidh We are continually met with the 
taunt that force is still everywhere omnipotent. It 
may be perceived, however, that beneath all outward Militaritm 
appearances a vast change has been taking place, to tbtntor* 
In the ancient civilizations the tendency to con- 
quest was an inherent principle in life of the military mt aa 
State. It is no longer an mherent principle fa the OH*a*ive 
modem State4 The right of conquest is indeed still ^^«toii. 
acknowledged fa the mtemational law of civilized States; but 
it may be observed to be a right becoming more and mote im¬ 
practicable among the more ad vanced peoples. Reflection, .more¬ 
over, reveals the fact that the right of conquest is tending to 
become impracticable and impossible, not, as is often supposed, 
because of the huge armaments of resistance with which it might 
be opposed, but because the sense of social re.sponsibility has 
been so deepened in our civilization that it is almost impossible 
that one nation should attempt to conquer and subdue another 
after the manner of the andent world. It would be regarded 
as so great an outrage that it would undoubtedly prove to be one 
of the maddest and one of the most unprofitable adventures 
in which a civilized Stale could engage. _ Militarism, it may be 
distinguished, is becoming mainly defensive amongst the more 
advanc^ nations. Like the civil power within the State, it is 
tending to represent rather the organized means of resistance 
to the methods of force should these methods be invoked by 
others temporarily or permanently under the influence of less 
evolved standards of conduct. 

In thus r^ardfag the social process in Western history, the 
projected efeiency of which now, after many centunes of 
development, begins to realize itself to anmereasing 
degree in determining competition with other types 
of society throughout the world, it may be observed proa*** oi 
that the result by which a synthesis of the older amnOrgimic 
and later views may be attained is already 
sight It was pointed out that if titt principle which 
Spencer rightly recognized fa modem soaety as rendering the 
life of the individual no loriger subservient to the corporate 
life of the State was to be accepted as a principle of progress 
distinguishing modem civilization from that of the Greek period, 
it would be necessary for the sociologist to exhibit it not as 
indicating the larger fadep^dence of the individual, but as a 
principle identified with the increasing subordination of the ind i 
vidual to a more organic type of society. Here, therefore, this 
result is in pfocess of accomplishment, "nie intervening process in 
history-^rtcludfag.the whole modem movement towhras liberty 
and enfrandiisement, towards equality of conditions, towards 
equality of political r^hts and towards equaFfty of economic 
opporturaties—is presented as a process of development towards 
a faore advanced and Organic stage of social subordination 
than has'ever prevailed in the w^d before (Prine. Wen. 
Civil, xi.). In this light, also, it maybe observed how the 
daim'W Sociology to be tho most advanced of all tiie ti«o- 
mtical sciences is justifiod. For if 'tiie liistoricar ptOcess fa the 
civilization of tho enl in tWiifch are living is thus to be 
regarded aS a process faipiying'tilo'facreasing subordination of 
thO fadiyidiial t6 a more dlganlc'tJ5»e df'soCi0t^^ then thOstudy 
Of ’SodiOlogy Ss embriu:^ tfe' {mndpiw bf tiie process ifaMt 
eviderl^ mVol Ve tile ptercejrtiOli and dimpsitison of the faeSfifag 
Wtiie fundafaeiita!'positions disdoredii tiie history of political 
ptt#Ss8, bf'the'pttibtehs vdth toe hfattatt bill* 





gradually come to define themselves in history. The positions 
outlined in the developments already referred to which have 
come down th^gh Hume mid Huxley, through Kant and Hegel, 
throu^ Grotius and Savi^y, through RosiAer mid Schmofer, 
through the expression which English utilitMianism has reached 
in Herbert Spencer as influenced by the English theory of the 
rights of the individual on the one hand, and in Marxian Socialism 
as influenced by the Latin conception of the omnipotence of 
the State on the other, have thus all their place, meaning and 
scientific relations in the modem study of sociology. It must 
be considered that the theory of organic evolution by natural 
selection suid the historical method will continue in an increasing 
degree to influence the science of society. 

The sociological law that “ the social process is primarily 
evolving in the individual not the qualities which contribute 
Tbe Claim of ^ his own efiiciency in conflict with his fellows, 
secio/iwyMbut those qualities which contribute to society’s 
the Maatar efficiency in the conflict through which it is gradually 
seiaaea. rising towards a more organic type,” carries us 
into the innermost recesses of the human mind and controls 
the science of psychology. For it is thus not the human mind 
which is consciously constructing the social process in evolution; 
it is the social process which is constructing the human mind 
in evolution. This is the ultimate fact which raises sociology 
to its true position as the master science. Nor is there any 
materialism in such a conception. It b in keeping with the 
highest spiritual ideal of man that the only conception of Truth 
or the Absolute which the human mind can hold at present 
is that which is being evolved in it in relation to its own 
environment which is in the social process. 

Actmorities. —It has been one of the results of the conditions 
affecting sociology in the p^t, that many of the principal contriba- 
tions to the science of society are not usually include in lists of 
sociological references. The following are mentioned only as indi¬ 
cating or suggesting others in the same classes of equal or perhaps 
greater importance. The dates given are usnally those of the first 
edition of a work. 

iNTKODUCTOxy. —^DaTwin, Origin of Species (1859); Descent of 
Man, 1871 (chapters dealing with society); Wallace, Darwinism 
{1889); Romanes, Darwin and after Darmn (1892); Osborn, From 
the Greeks to Darwin (1894). Economics, Historical. —^AsUey, 
Introduction to English Economic History and Theory, gart L (1888), 
Sch! " 
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History of Ethics (1886); Mackenzie, Manual of Ethics (1893); 
Hobhouse, Morals in Evolution (1906). Primitive Society :— 
Lubbock, Origin of CiviUtation (1:870); Tylor, Anthropology (iMi); 
Quatrefages, Human Species (Eng. trans., 1879); I.ang, Custom and 
Myth (1884); Maine, Ancient Law (*86l); Earfy History of Institu¬ 
tions (1^5); Early Law and Custom (im3); Fritzer, Golden Bough 
(1890); Early History of the KingslM (190S) ■ 

Gbnerau—S pencer, Synthetic Hiilosophy IPrinelples of Biology, 
Principles of Sociology^ and Prineiphs of Ettiesl; Kidd, Social 
Evolution (1894); Principles of Western Civilisation (1902); Individu¬ 
alism and After ; Two Principal Laws of Sociology ^lo^a, 1908); 
Barth, Die PhilosopMe der Gesehichte als Sodologu (1^7); Ward, 
Dynamic Sociology : OuOinee of Sociology (189S); JEHlnt, PMosopky 
of History in Europe (1874); Historical Phehsophy in Prance (1894); 
Bagehot, Physics and Politics; Ratzenhofer, Die sotiol^seke 
Erienntnis (1898); Gidditm, Principles of Sociolop (tSge); Arde, 
Etude de psychologie sociale (1898); Stuckenberg, IntroducHon to the 
Study of Sociology (1898); St^hen, The English UtiKtarians (1900); 
I, 8.1&, System of Logic (1843); On Liberty (1859); Utilitariamsm 
(1861); Comte, PhilosopUe positive (6 vols., 1830-1842, Eng. 
trans., condensed by Martineau, in 2 vols.; Budwln, Sooial 
Psychology; Ritchie, Natural Bights (sSgi); ffltmtschli. The Theory 
of the State (Bag. trans., 1892): Wright, Outline of Practical SoeMap 
1899);. Sidgwick. Methods of'Efhtcs (1874); Elements of PoUttes 
1901); Phihsoph)/, its Scope (1902); Taylor, The Problem of Conduct 
,t90il; Kaht, CrtEgue of Pure Reason (particularly and Division), 
Md Prelegomena to any Future Mek^hysic; Md^^all', An Imtro- 
detdion *0 Social Ptychokm (1908); Schiller, .SMkUm. in Hmmemiem 
(1997) ;> James, Pragmatism (1907); Fairbanks. lutroductian to 
Soamp {1896);. Pollock, Misd^ of the Science of Politics (i^); 
Maifie, Pefular‘ Gbveritmeni Mori.^, EMwMw ^873);'; 


DiSeroiandthe Erwyclopaeiistfhgm);Bmhe (187^ i'Anstia, Theory 
of Jurispruieuee .{i86t^i86ti; HDUand, Biemente of Jmiepmdenee 
(parts 1., lU. and Iv., 1880),; Studies in International taw U898); 
Westiake, International Law (1894): fientham. Principles bt Moreis 
emd UtistaUciu (tjSg), Ota, ed., 1879; Sobm, Institutes bf EkMfim 
Lam; &ndars; inottntis of JudMan; La Roy Beanlian, £*JSW 


et ses ferrous; Huxley, Evolution and Ethics (2894); 
Nietzsche, The Twilight of the Idols ; Zarathuslra; l^iria, Les Bases 
ieonomimes de la constitution sociale (French trans.}; Pearson, 
National Life and Character (1893): Vincent, The Social Mind in 
Education (tSgj); Marx, Kapiial (ib6j, Eng. trans. 1887); Engdz, 
SociaUem, Dtopian anSf Scientific (Eng. trans., Aveling, 18^); 
Kirkup, An Inmiry info Socialism (1907); George, Process and 
Poverty; Mazel, La Synergie sociale (1S96); Mallock, Aristocracy and 
Evolution (1898); Ross. Social Control (1901); Mackenzie, .Social 
Philosophy (1893); Hobson, The Social Promem (1901); Fabian 
Essays; Rousseau, SocieU Contract; Hobbes, Lenialhan; Locke, Two 
Treatises of Government; Webbs, Industrial Democracy (1897}; 
Ibstory of Trades Unionism (1894); Booth, Life and Labour of the 
People (1891-1897); Patten. The 7 heory of Prosperity (1902); W.iUas, 
Human Nature in Politics (1908); TJrwick, Luxury and Waste (1908); 
Small, The Scope of Sociology (1902). (B. K.*) 

SOCRATES, son of the statuary Sophronbeus and of the 
midwife Phaenarete, was bom at Athens, not earlier tlum 471 
nor later than May or June 469 B.c. As a youth he received 
the customary instruction in gymnastic and music; and in after 
years he made himself acquainted with geometry and astronomy 
and studied the methods and the doctrines of the leaders of 
Greek thought and culture. He began life as a sculptor; and 
in the and century A.n. a group of the Graces, supposed to be 
hb work, wa.s still to be seen on the road to the Acropolb. But 
he soon abandoned art and gave himself to what may best be 
called education, conceiving that he had a divine commission, 
witnessed by oracles, dreams and signs, not indeed to tead) any 
positive doctrine, but to Eonvict men of ignorance mistaking 
itself for knowledge, and by so doing to promote their intellectuiU 
and moral improvement. He was on terms of intimacy wi^ 
some of the most distinguished of his Athenian contemporaries, 
and, at any rate in later life, was personally known to v«y many 
of hb fellow-citizens. His domestic relations were, it b said, 
unhappy. The shrewishness of his wife Xanthippe became 
proverbial with the ancients, as it still is with ouraelves. Aris¬ 
totle, in his remarks upon genius and its degeneracy (Rhet. ii. 
15), speaks of Socrates’s sons as dull and fatuous; and in Xeno¬ 
phon’s Memorabilia, one of them, Lamprocles, receives a formal 
rebuke for undutiful behaviour towards hb mother. 

Socrates served as a hoplite at Fotidaea (432-429), where 
on one occasion he saved the life of Alcibiades, at Delium (424), 
and at Amphipolis (422). In these campaigns hb bravery and 
endurance were conspicuous. But, while he thus performed the 
ordinary duties of a Greek citizen CTedit, he neither attained 
nor sought political position. Hb “ divine voice,” he said, 
had warned him to refrain from politics, presumably because 
office would have entailed the sacrifice of his principles and the 
abandonment of hb proper vocation. Yet m 406 he was a 
member of the senate; and on the first day of the trial of the 
victors of Arginusae, being president of the prytanb, he resisted 
—first, in conjunction with hb colleagues, afterwwds, vdienthey 
yielded, alone—the illegal and unconstitutional proposal 
(^lixenus, that the fate of the eight genends should be ^cided 
by a sii^le vote of the assembly. Not less courageous tbani thb 
opposition to the “civium a^or prava jubentium” was hb 
disregard of the “vultus instantb Wnuini ” two years later. 
During the reign of terror of 404 the Thirty, anxious t6 impliate 
in their crimes men of repute who might otherwise have opposed 
then plans, ordered five citizens, one of whom was Soentes, to 
« to Saiamis and bring thence their destined victim Leon. 
Socrates abne disol^ed. But, though he was exceptionidly 
obnoxious to the Thirty—as appears, not only in t&is incident, 
but |dso m their threat of punishment undo' a special ordimmee 
forbidding "tim teacb^ of the ait of argument ”-*>’it'was 
reserved for the reconstituted democracy to bring lum to trU 
aadilo put him to death. In ^99, four years after ^restoration 
and the amnesty, he was indictra as an ofiender against pt^& 
morality. Hu accusers were Meletitstiw poetiAnytiatbe tattiMsr 
and Ijrcon the orator, all of tiiem menmeis of the danecntic 
or patriot party iwfao had returned from PlQrle Ibiwhufau. 

The accusation tan thus;" Socrates :is guilty, firstly,, of deiwing 
the gods reoognized by the state and ‘mtroducmg iiew.dmnito, 
and, seooadly, of corrupting tile young.” Inhitiiimifemeditated 
defence, too far from seeking to. conciliate hu jud^ Soemtes 
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defied them. He was found guilty by aSo votes, it is supposed, 
againiit aao. Meletus having called for capital punishment, it 
now rested with the accused to make a counter-proposition; 
and there can be little doubt that, had Socrates without further 
remark suggested some smaller but yet substantial penalty, 
the proposal would have been accepted. But, to the amazement 
of the judges and the distress of his friends, Socrates proudly 
declared that for the services which he had rendered to the city 
he deserved, not punishment, but the reward of a public bene¬ 
factor-maintenance in the I^taneum at the cost of the state; 
and, although at the close of his speech he professed himself 
willing to pay a fine of one mina, and upon the urgent entr«ties 
of his friends raised the amount of his offer to thirty minas, he 
made no attempt to disguise his indifference to the result. His 
attitude exasperated the judges, and the penalty of death was 
deaeed by an increased majority. Then in a short address 
Socrates declared his contentment with his own conduct and 
with the sentence. Whether death was a dreamless sleep, or a 
new life in Hades, where he would have opportunities of testing 
the wisdom of the heroes and the sages of antiquity, in either 
case he esteemed it a gain to die. In the same spirit he refused 
to take advantage of a scheme arranged by his friend Crito for 
an escape from prison. Under ordinary circumstances the 
condemned criminal drank the cup of hemlock on the day after 
the trial; but in the case of Socrates the rule that during the 
absence of the sacred ship sent annually to Delos no one should 
be put to death caused an exceptional delay. For thirty days 
he remained in imprisonment, receiving his intimates and 
conversing with them in his accustomed manner. How in his 
last conversation he argued that the wise man wiD regard 
approaching death with a cheerful confidence Plato relates in the 
Phaedo-, and, while the central argument—which rests the 
doctrine of the soul’s immortality upon the theory of ideas— 
must be accounted Eatonic, in all other respects the narrative, 
though not that of an eyewitness, has the air of accuracy and ] 
truth. 

Happily, though Socrates left no writings behind him, and indeed, 
as wul hereafter appear, was by lus principles precluded from 
dogmatic exposition, we have in the 'Awa/aiTiitoyfituiTa or JVfsmpjVs 
and other works of Xenophon records of Socrates’s conversation, 
and in the dialogues of Plato refined applications of his method. 
Xenophon, having no philosophical views of his own to develop, 
and no imagination to lead him astray—^bcing, in fact, to Socrates 
what Boswell was to Johnson—^is an excellent witness. The 
'Arofoniiuuniiiara or Memorabiha are indeed confessedly apolo¬ 
getic, and it is easy to see that nothing is introduced which might 
embitter those who. liating Socrates, were ready to persecute the 
Socratics; but the plain, straightforward narrative of Socrates's 
talk, on many occasions, with many dissimilar interlocutors, carries 
with it in its simpUcitj' and congniity the evidence of substantial 
justice and truth. Plato, though he understood his master bettor, 
is a less trustworthy anth^ty, as he makes Socrates the mouthpiece 
of Ids own more advanced and even antagonistic doctrine. Yet 
to all appearance the Apology is a careful and exact account of 
Socrates's habits and principles of action; the earlier dialogues, 
those which ate commonly called " Socratic,” rwiresent, with such 
changes only as are necessitated by their form, Socrates's method; 
and, it in the later and- more important dialogues the doctrine is 
the dpetrine of Plato, ecliocs of tho master’s teaching are still 
discoverable, approving ttemscives as such by their accord with the 
Xenophontean testimony. In the face of these two principal 
witnesses other evidence is of small importanoe. 

PersmaL Characteristics. then, were the personal 
dharacteristics of the man? Outwardly his pre.sence yes 
mean and his countenance grotesque. Short of stature, thick- 
cseSBsd imd somewhat corpulent, with prominent eyes, with 
nose u^med and nostrils outspread, with large mouth coarse 
lips, hb seemed the embodimeirt of sensuality and even stupidity. 
Inwardly he was, as his friends knew, “ so pious that he did 
nothingwitbottt taking counsel of the gods, so just that hfi never 
did an ihjary to any man, whibt he was the benefkctor of his 
associates, so temperate that he never preferred pleasure to 
ri^t, so mse that in judging of good >and evil he was never at 
faid^in a word, the best and the happiest of men.” “His 
self-control wasamdiute; his powers of endurance were unfmling; 
he hi^ so schooled bims^ to moderation that his scanty means 
satufieflaU ^ wants.”' ^To want nothing," he said iumself. 


“ is divine; to want as little as possible is the nearest possible 
approach to the divine hfe and accordi^ly he practised 
temperance and self-denial to a degree whi^ some thought 
ostentatious and affected. Yet the hearty enjoyment of social 
pleasures was another of his marked characteristics; for to 
abstain from iimocent gratification from fear of falling into 
excess would have seemed to him to imply a pedantic formalism 
or a lack of self-controL In short, lus strength of will, if by 
its very perfection it led to his theoretical identification of virtue 
and knowledge, secured him in practice against the ascetic 
extravagances of his associate Antisthenes. 

The intellectual gifts of Socrates were hardly less remarkable 
than bis moral virtues. Naturally observant, acute, and 
thoughtful, he developed these qualities by constant and 
systematic use. The exercise of the mental powers was, he 
conceived, no mere occupation of leisure hours, but rather a 
sacred and ever-present duty; because, moral error being intel¬ 
lectual error translated into act, he who would live virtuously, 
must first rid himself of ignorance and folly. He had, it may 
be conjectured, but little turn for philosophical speculation; 
yet by the careful study of the ethic^ problems which met him 
in himself and in others he acquired a remarkable tact in dealing 
with questions of practical morality; and in the course of the 
lifelong war wh'ch he waged against v^ueness of thought and 
laxity of speech he,made himself a singularly apt and ready 
reasoner. 

While he regarded the improvement, not only of himself but 
also of others, as a task divinely appointed to him, there was 
in his demeanour nothing exclusive or pharisaical. On the 
contrary, deeply conscious of bis own limitations and infirmities, 
he felt and cherished a profound sympathy witli erring humanity, 
and loved with a love passing the love of women fellow-men 
who had not learnt, as he had done, to overcome human frwlties 
and weaknesses. Nevertheless great wrong-s roused in him a 
righteous indignation which sometimes found expression hi 
fierce and angry rebuke. Indeed it would seem that Plato in 
his idealized portrait gives his hero credit not only for a deeper 
phitosophical insight but also for a greater urbanity than facts 
warranted. Hence, whilst those who knew him best met his 
affection with a regard equal to his own, there were, as will be 
seen hereafter, some who never forgave his stem reproofs, and 
many who regarded him as an impertinent bu^body. 

He was a true patriot. Deeply sensible of his debt to the city 
in which he had been bom and bred, he thought that in giving 
his life to the teaching of sounder views in regard to ethical 
and political subjects he made no more than an imperfect return; 
and, when in the exercise of constitutional authority that city 
brought him to trial and threatened him with death, it was not 
so much his local attachment, strong though that sentiment 
was, as rather his sense of duty, which forbade him to retire 
into exile before the trial began, to. acquiesce in a sentence of 
banishment when the verdict had been given against him, and 
to accept the (^portunity of escape which was offered him during 
his imprisonment. Yet his patriotism 1^ none of the narrow¬ 
ness which was characteristic of the patriotism of his Greek con¬ 
temporaries. His generous benevolence and unaffected philan¬ 
thropy taught him to overstep the limits of the Athenitm demus 
and tlie Hellenic race, and to regard himself as a “ citizen of 
the world.” 

He was blest with an all-pervading humour, a subtle but 
kindly appreciation of the incongruities of human nature and 
conduct. In a less robust character this quality. n%ht have 
degenerated into sentimentality or cynicism; in Socrates, who 
had not a trace Of either, it showed it^f principally in what his 
contemporaries knew as his “ accustomed irony.” Profinindly 
sensible of the incomSstencies of his own thou^ts and words 
and actions, and shrewdly suspecting that the like inconsistencies 
were to be foi^ in otha men, he was careful always to place 
himwlf ^pnn tlw standpoint of ignorance and to invite others 
to join him in order that, proving all things, be and they 
might hold fast that whit^ '» good. “Intofi^ctually the 
Bcutest nym of his age,” aays W. H. Thompson in a brffliant 



and instructive appendix to his edition of Plato’s Phaedrus, 
“ he represents himself in all companies as the dullest person 
present. Morally the purest, he affects to be the slave of passion, 
and borrows the language of gallantry to describe a benevolence 
^ exalted for the comprehension of his contemporaries. He 
is by turns an ipaanjt, a itpoayiaySt, a jaooT/xnrov, a iMutmiKot, 
disguising the sanctity of hts true vocation by names suggestive 
of vile or ridiculous images. The same spirit of whimsical 
paradox leads him, in Xenophon’s Banquet, to argue that his 
own satyr-like visage was superior in beauty to that of the hand¬ 
somest man present. That this irony was to some extent 
calculated is more than probable; it disarmed ridicule by anti¬ 
cipating it; it allayed jealousy and propitiated envy; and it 
possibly procured him admission into gay circles from which 
a more solemn teacher would have been excluded. But it had 
for its basis a real greatness of soul, a hearty and unaffected 
disregard of public opinion, a jjerfect disinterestedness, an entire 
abnegation of self. He made himself a fool that others by his 
folly might be made wise; he humbled himself to the level of 
those among whom his work lay that he might raise some few 
among them to his own level; he was ‘ all things to all men, if 
by any means he might win some.’ ” It would seem that this 
humorous depreciation of his own great qualities, tliis pretence 
of being no better than his neighbours, led to grave misappre¬ 
hension amongst his contemporaries. That it was the founda¬ 
tion of the slwdeis of the Peripatetic Aristoxenus can hardly 
be doubted* 

Socrates was further a man of sincere and fervent piety. 
“ No one,” says Xenophon, “ ever knew of his doing or saying 
anything profane or unholy.” There was indeed in the popular 
mythology much which he could not accept. It was incredible, 
he argued, that the gods should have committed acts which 
would be disgraceful m the worst of men. Such stories, then, 
must be regarded as the inventions of lying poets. But, when 
he had thus purified the contemporary polytheism, he was able 
to reconcile it with his own steadfast belief in a Supreme Being, 
the intelligent and beneficent Creator of the universe, and to 
find in the national ritual the means of satisfying his religious 
aspirations. For proof of the existence of “the divine,” he 
appealed to the providential arrangement of nature, to the uni¬ 
versality of the belief, and to the revelatiora and warnings which 
are given to men through signs and oracles. Thinking that 
the soul of man partook of the divine, he maintained the doctrine 
of its immortality as an article of faith, but not of knowledge. 
While he held that, the gods alone knos^ what is for man’s 
benefit, man should pray, not for particular goods, but only 
for that which is good, he was regular m prayer and punctual 
in sacrifice. He boked to oracles and signs for guidance in 
these matters, and in those matters only, which could not be 
resolved by experience and judgment, and he further supposed 
himself to receive special warnings of a mantic character through 
what he called his “ divine sign ” (Scu/iSviw, Sai/xAmy tnnuitav). 

Socrates's frequent references to his " divine sign " wore, says 
Xenophon, the origin of the charge of " introducing new divinities " 
brought against hrm by his accusers, and in early Christian times, 
amongst Neoplatonic philosophers and fathers of the church, gave 
rise to the notion that he supposed himself to be attended by a 
“genius" or "daemon.” Sinularly in our own day spirituafisis 
.... . j ’—’'of—which they justify—in" — 
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or " daemon, 
have attributed to him the belli 


__ ___ _ which they justify- 

iiTteUigmt spiral being who accompanied him mough Hfe—in 
other words, a guardian spirit *' (A. R. Wallnco). But the very pre- 
and Plato shows plainly that Somfes 

_ _ iry sign " either as a divinily or as a 

.Scqrding to Xenophon, the sign was a warning, either to 
i to do, whi^ it would be lo^ to neglect, not supersed^ 


spin’ 

oiss testimony lif Xenophon 
did not regard Ws " customs^ 
genius. 

oto^^ dodtog With ^ose umser^ties & rasped 

of which other men found guidanoe in oracles and tokens; Socrates 
bdieved in it nrofoundfy, and never disobeyed it, AccordipK.to 
Hato the sign was a " voice " which warned SOcratSs to refrain fiojn 
some act which he contemplated; he beard it fWqnentiy and on 
the most trifiM occasions: the phenomenon dated fromhiaearly 
ySX^rSaofaraa’lto lmew, peculto The* 

^tements have been varioudy ipte^eted- Thus it has been 
maintained that, in laying claim to sup^tural reVdattons, 
Socrates W committed 'a piousfraud, (a) todu^ liis accustomed 
iiosy " (3) recogaiaeditbe voice of eonaoienee, (4) indicated a general 


belief m a divine mission, { 5 ):deiscribed " the inward'voice of bis 
individual tact which in cons 
penetration, p^ly of his knoi 

tion of what was in harmony ’_..,_ 

to an unusual accuracy\" (6) was maid (" itait fou''), being subject 
not only to hallucinatums m sense but also to aberrations of resHOn. 
Xencmbon's testimony that Socrates was plainly sincere in his 
beUei excludes the firn and second of these theories; the character 
of the warnings given, which are always concerned, not with the 
moral worth of actions, but with their uncertain results, warrants 
the rejection of the third and the fonrth; toe fifth, white it suffi¬ 
ciently accounts for the matter of the warning, leaves unmipjained 
its manner, the vocal utterance; the sixth, while it plausibly eimlains 
the manner of the warning, goes beyond the facts when Itatmbutes 
to it irrationality of matter. It remains for us, then, modifying 
the fifth hypothesis, that of Diderot, Zeller and othm, and toe 
sixth, that of lAlut and LittrC, and combining the two, to suppose 
that Socrates was subject, not indeed to delusions of iwd, wt to 
hallucinations of the sense of hearing, sothat the rational’sug¬ 
gestions of his own brain, exceptionally valuable' in consequence of 
the accuracy and delicacy of Ids highly cultivated tact, seemed to 
him to be projected without him, and to be returned to him through 
the outward ear. It appears that, though in some of the best 
known instances—for examjde, those of Cowper and Sidney Walker 
—hallucinations of the sense of hearing, otherwise closely resemblii^ 
Socrates's "divine sign," have been accompanied by partial derange¬ 
ment of reason, cases are not wanting in which " the thoughts 
transformed into external sensorial impressions" arc.perfectty 
rational. 

The eccentricity of Socrates’s life was not less remarkable 
than the oddity of his appearance and the irony of his emver- 
sation. His whole time was spent in public—in the 
market-place, the streets, the gymnasia. Thinking *"»'"»• 
with Dr Johnson that “ a great city is the school for studying 
life,” he had no liking for the country, and seldom passed the 
gates. “ Fields and trees,” Plato makes him say, “ will not teach 
me anything; the life of the streets He talked to all 

comers—^to the craftsman and the artist as willingly as to the 
poet or the politician—questioning them about their afiaim, 
about the processes of tiieir several occupations., about their 
notions of morality, in a word, about familiar matters in whidi 
they might be expected to take on interest The ostensible 
purpose of these interrogatories was to test, and thus either 
refute or explain, the famous oracle which had pronounced him 
the wisest of men. Conscious of his own ignorance, he had 
at first imagined that the god was mistaken. When, however, 
experience showed that those who esteemed themselves wise iwere 
unable to give an account of their knowledge, he had to admit 
that, as tl^ oracle had said, he was wiser than others, in so far 
as, whilst they, being ignorant, supposed themselves to .know, 
he, being ^orant, was aware of his ignorance. Such, ecconjing 
to the Apalogy, was Socrates’s account of his procedure and 
results* But it is easy to see that the statement is coloured W 
the accustomed irony. When in the same imeedi Socrates tem 
bis judges that be would never from fear of death or frdM'liiy 
other motive disobey the command of the god,and that, U. they 
put him to death, the loss would be, not his, Init theirs, since t^ 
would not readily told uiy one to take hk p^, ;it becomas 
plain that he conceived himself to hold a cominis8ioa.tP edueaito, 
and was consciously seeking the intellectuail and mondwi^proye' 
ment of his countrymen. & aid could not he aehieiwd, w Aout 
the sacrifice of self. His meat and drink were of tlto pamesfi; 
summer and 'winter his coat was the same; he was shoeless and 
shirtless. “ A slave whose master made .him lireias you live,” 
say's a spj&ist in the Memoraiuliay “would run tmay” But 
by the surrender of the luxuries and the comforts of life Socrates 
secured for himself the ind^ndence which was necessary that 
he might go about hia appointed business, and therewith he 
OOTtfent. ,• 

His message was to all, but it was v^oualy. received. Unae 
who heard ifaim perforce and.accask»|BjUy were aptitOieq;{ud 
his teachini^either with indifienence dr inthirritation, ■ "-mnati 
-—with mMcrence, if, as might be, foiled to . fiw ANfr- 
see m the elenchus anything'more than elahdiatei.iffo**** 
trifling; with iiritation,if,as.was protiable, thnypieRteived that, 
in spite of .fata assumed ignoraaot, Sooatea was well wware nf 
the reauk to which their lenforoed answers tended. Amongst 
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those who deliberately Kiug^t and sedulously cultivate Us 
acquaintance there were some who attached themselves to him 
as th^ might have attached themselves to any ordinary sophist, 
conceiving that by temporary contact with so acute a reasoner 
they wow best prepare themselves for the logomachies of the 
law courts, the assembly and the senate. A^in, there were 
others who saw in SocratK at once master, counsdlor and friend, 
and hoped by associating with him “ to become good men and 
true, capable of doing their duty by house and household, by 
relations and friends, by city and Mow-citisens ” (Xmophon). 
Finally, there was a lit^ knot of intimates who, having some¬ 
thing of Socrates’s enthusiasm, ente^ more deeply than the rest 
into his principles, and, when he died, transmitted them to the 
next generation. Yet even those who belonged to this iimer 
circle were united, not by any common doctrine, but by a common 
admiration for their master’s intellect and character. 

For the paradoxes of Socrates’s personality and the eccentricity 
of his behaviour, if they offended the many, fascinated the few. 

“ It is not easy for a man in my condition,” says the 
intoxicated Alcibiades in Plato’s Symposium, “to 
"***”*’’ descri^ the singularity of Socrates’s character. 
But I will try to tell his praises in similitudes. He is like the 
piping Silenes in the statuaries’ shops, which, when you open 
them, are found to contain images of gods. Or, again, he is 
like tire satyr Marsyas, not only m outward appearance—that, 
Socrates, you will yoursdf allow—but in other ways also. Like 
him, you are given to frolic—I can produce evidence to that; 
and above all, like him, you are a wonderful musician. Only 
there is this difierence—what he does with the help of his instru¬ 
ment you do with mere words; for whatsoever man, woman or 
child hears you, or even a feeble report of what you have said, 
is struck with awe and possessed with admiration. As for myself, 
were I not afiaid that you would think me more drunk than I 
am, I would tell you on oath how his words have moved me— 
ay, and how they move me still. When I listen to him my heart 
beats with a more than Corybantic excitement; he has only to 
speak and my tears flow. Orators, such as Pericles, never 
moved me in this way—never roused my soul to the thought 
of my servile condition; but this Marsyas makes me think that 
life is not worth living so long as I am what I am. Even now, 
if I were to Usten, I could not resist. So there is nothing for 
me but to stop my ears against this siren’s song and fly for my 
life, that I may not grow old sitting at his feet. No one wuld 
think that I had aiw shame in me; but 1 am ashamed in the 
presence of Socrates.’’ 

The Accusation and its Causes.—The life led by Socrates was 
not ^ely to win for him either the affection or the esteem of the 
vulgar. Those who did not know him personally, 
sering him with the eyes of the comic Mets, con- 
' ceiv^ him as a “ visionary ” (/imwpoAe^) and a 
“ bore ” {dSokfoxi/t^ Those who had faced him in argument, 
even if they had not smarted under his rebukes, at any rate 
vnneed under his interrogatory, and regarded him in ronsequenw 
with feelings of dislike and fear. But the eccentricity of his 
genius and the 91 will borne towards him by individuals ate not 
of themselves sufficient to account for the tragedy of 399. It 
thus becomes necessary to study the circumstances of the trial, 
and to investigate the motives which led the accusers to seek 
his death and the people of Athens to acquiesce in it. 

Socrates was accused, (i) of denying the gods recognized by 
tbo-atate and introdneing instead of them strange divinities 
(Sa^iovia), and (3) of corrupting the young. The 
first of these (ffi^es rested upon the notorious fwt 
that he supposed himself to be guided by a divine 
visitant or 8 %a< 8 ai^iiM>). The second, Xenoiffion tells us, was 
supported by a series of particularalliegations; (a)that he taught 
his associates to despise the institutieiM of the state, and espedaitty 
election by lot; (h) that he had numbered amongst lus associates 
Critias and AldbiMes, the most dangerous of the r^resentatives 
of the oligarchical and democratioal parties respectively; (e) that 
he taneht the young to disobj^ parents and guardians and to 
prefer w owoaMhority to theirs; (d) that hesm in the habit 
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quoting mischievous passages of Homer and Hesiod to the 
prejudice of morality and democracy. 

It is plain that the defence was not calculated to conciliate a 
hostile juiy. Nevertheless, it is at first sight difficult to under¬ 
stand how an adverse verdict became possible. If sinngtt 
Socrates rejected portions of the conventional attiu 
mythology, he acc^ted the established faith and tMtam. 
perform^ its offices with exemplary regularly. If he talked 
of a Saif^ywy, the Stufioviov was no new divinity, but a mantic 
sign divinely accorded to him, presumably by the gods of the 
state. If he questioned the propriety of certain of the institutions 
of Athens, he was prepared to yield an unhesitating obedience 
to ail. He had never countenanced the misdeeds of Critias and 
Alcibiades, and indeed, by a sharp censure, had earned the 
undying hatred of one of them. Duty to parents he inculcated 
as he inculcated other virtues; and, if he m^e the son wiser than 
the father, surely that was not a fault The citation of a few 
lines from the poets ought not to weigh against the clear evidence, 
of his large-hearted patriotism; and it might be suspected that 
the accuser had strangely misrepresented his application of the 
familiar words. 

To the modem reader Xenophon’s reply, of which the fore¬ 
going is in effect a summary, will probably seem sufficient, and 
more than sufficient. But it must not be forgotten 
that Athenians of the old school approached the sub¬ 
ject from an entirely different point of view. Socrates 
was in all things an innovator—^in religion, inasmuch as he sought 
to eliminate from the theology of his contemporaries “ those 
hes which poets tell ”; in politics, inasmuch as he distrusted 
several institutions dear to Athenian democracy; in education, 
inasmuch as he waged war against authority, and in a certain 
sense made each man the measure of his own actions. It is 
because Socrates was an innovator that we, who see in him the 
founder of philosophical inquiry, regard him as a great man; 
it was because Socrates was an innovator that old-fa^oned 
Athenians, who saw in the new-fangled culture the origin of all 
their recent distresses and disasters, regarded him as a great 
criminal. It is, then, after all in nowise strange that a majority 
was found first to pronounce him guilty, and afterwards, when 
he refused to make any submission and professed himself in¬ 
different to any mitigation of the penalty, to pass upon him the 
sentence of death. That the verdict and the sentence were not 
in any way illegal is generally acknowledged. 

But, though the popular distrust of eccentricity, the irritation 
of individual and groups of individuals, the attitude of Socrates 
himself, and the prevalent dislike of the intellectual . ocemtttm 
movement which he represented, go far to ai^unt cetht 
for the result of the trial, they do not explain the Atttek. 
occasion of the attack. Socrates’s oddity and brusquerie were 
no new things; yet in the past, though they had piade him 
unpopular, they had not brought him into the courts. His 
sturdy resistance to the demos m 406 and to the Thirty in 404 
had passed, if not unnoticed, at all events unpunished. His 
politU heresies and general unorthodoxy had not caused him 
to be excluded from the amnesty of 403. Why was it, then, 
that in 399, when ^rates’s idiosyncrasies were mere than ever 
familiar, and when the constitution had'been restored, the 
toleration hitherto extended to him wthdrawn ? What 
were the special circumstances wbki induced three members 
of the patnot party, two of them leading politicians, to unite 
their efforts against one who apparently was* so little 
formidable ? . 

For an answer to this question it is necessaty to look to the 
history of Athenian ptffitacs. Besides the oligarchical party, 
properly so called, which in 411 was represented by Mtiati 

the Four Hundred and in 404 by the Imrty, and'the Rmiom 

democratical parly, which returned to power in 
4S0 and in 403, there waasit Athens during the last years of the 
Peloponnesian Wm » party of “ moderate ohganffis,” antagon¬ 
istic to both, it yms t,o secure the cooperation of the moderate 
Mrty that the,feur Hundred in 41s promised tb constitute the 
^ive Thouaand, and that the Thtrty m 404 actuallly constituted 
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the Three Thousand. It was in the hope of realizing the 
aspirations ol the moderate party that Thttamenes, its most 
prominent representative, allied himself, first with the Four 
Hundred, afterwards with the Thirty. In 411 the policy of 
Therammes (0.0.) was temporarily successfulj the Five Thousand 
superseding the Four Hundred. In 404 the Thirty outwitted 
him; for, though they acted upon his advice so far as to consti¬ 
tute the Three Thousand, they were careful to keep all real 
power in their own hands. But on both occasions the “ polity ” 
—for such, in the Aristotelian sense of the term, the constitution 
of 411-410 was, and the constitution of 404-403 professed to 
be—was insecurely based, so that it was not long before the 
“ unmixed democr^ ” was restored. The programme of the 
“ moderates ”—^which mchided (1) the limitation of the fran¬ 
chise, by the exclusion of those who were unable to provide 
themselves with the panoply ol a hc^Ute and thus to render to 
the city substantial service, (2) the abolition of payment for the 
performance of political functions, and, as it would seem, (3) the 
disuse of the lot in the election of magistrates—found especial 
favour with the intellectual class. Thus Alcibiades was amongst 
its promoters, and Thucydides commends the constitution 
established after the fall of the Four Hundred as the best which 
In his time Athens had enjoyed. Now it is expressly stated that 
Socrates disliked election by lot; it is certam that, regarding 
paid educational service as a species of prostitution, he would 
account paid political service not a whit less odious; and the 
stress laid by the accuser upon the Homeric quotation {Iliad ii. 
18^202)—^which ends with the lines &u/tovi’, {av, koI 

ilXXiov iiv$oy ixovf ot cr<o dUpnpol ckrt’ crii S’ AirToKt/iot Kal 
uvoAxw, oihv tot’ €v wokiiiif hiapCBfuot oSt’ M, •— 

becomes intelligible if we may suppose that Socrates, tike 
Theramenes, wished to restrict the franchise to those who were 
rich enough to seirve as hoplites at their own expense. Thus, as 
might have been anticipated, Socrates was a “ moderate,” and 
the treatment which he received from both the extreme parties 
suggests—even if with Grote we reject the story told by Diodorus 
(xiv. 5), how, when Theramenes was dragg^ from the altar, 
Socrates attempted a rescue—^that his sj^pathy with the 
moderate party was pronounced and notorious. Even, in the 
moment of democratictriumph the “moderates” n»dethemselves 
heard, Phormisius proposing that those alone should exercise 
the franchise who possessed land in Attica; and it is reasonable 
to suppose that their position was stronger in 399 than in 403. 
These considerations seem to indicate an easy expiation of 
the indictment of Socrates by die democratic politicians. It 
was a blow struck.at the “ moderates,” Socrates being singled 
out for attack because, tiiough not a professional politician, he 
was tht very type of the malcontent party, and had done much, 
probably more than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarchical, were 
confessedly hostile to the “ unmixed democracy.” ffis eccentri¬ 
city and heterodCjQr, as as the personal animosities which he | 
had provoked, doubtless coptribuw, as.his accuse^js had fore¬ 
seen, to bring about the oonviction; hut, in the judgment of the 
present writer, it was the fear of what may be called " philo¬ 
sophy radicalism” which profiled the action'of Mdetu8,j 
Any tiis and Lycon. The result did not disatooiht th^ expecta- 
tioos. The Mends of Socrates abandonim the struggle and 
retir^ into exile; and, when they rdtumed to Athens, the most 
prominent of them, Plato, was carefiil to Wmself to 
theory, and tor^ounce ^ eipphal^ toA^s Ipa.Wi^dMwalfosi 
the practical politics of his native cily.,. . 

aM Deetrtw.-^oaiOM ^ 

yrta^tjeacher," bat rather an " educator,*’ havikig ior BSiniiettoB 
'^tottWSe, tattsaadoaid relxdte" (Rato; 4#wfc>gy,‘9oE)l. Htoee. 
in axioWBl&'Ws HfeVwOrk it is |»opertoia«k,:Bot mat waaliis 
philosophy ? bat What was his theory, and what was US practacaji 
of I It is true iSsat he was Iwougbt tbt .Ut theory ,of 

edUdaUhn by 'flie Study Of prfeTteus philo(top^ic:s»d , that his, 
nucticeied tO'tfrt'Platonic revival} but to attributetbiUin phite- 
80!Phy.«»ept ih leose sense in Whloh<t*lk)Bophijiiis;ascribod‘to 

onewho, denvliig the existence Of such aitfiing, can give annocouat 
olfUs disbelief, ietUSleadiiig andoveo eteoneous. ‘ 


DialattiaU 
^teased. . 


es's theory of education had for its basie a 'profomul and ‘ 
consistent sceptinistn; that is to say, be wnt only rejected the con¬ 
flicting theories of the ■ physicists—of whom " somo ' 

conceived existence as a nnity,? otherB as a plncality; ^Wy“»iP- 
some affirmed perpetual motion,- others perpetual rest(" some 
declared becoming an&perishlng to be universaf, othera altogether 
denied sueh things:’’—hut also condemned, as a futile attempt 
to transcend the tonltatlons of human iuteli^ence, their 
their " pursuit of' knowledge for its own sahe.'’ Unconsciously^ 
or more probably consciouUy, Socrates rOstedt has scepticism upon 
the Rut^orean doctrine that man is the meaeure of hu own sensa¬ 
tions and feelings;'Whence he inferred, not only thati knowledge 
such as the philosophers bad sought, certam lenpwMge ot. 
nature and its laws, was unattainable, but also riiBi,tteith« lie nbr 
any other person had authority to overbear the opurionsof 
or power, to convey instruction to one wbo bad it not. AccOrdii^ly, 
whereas Protagoras and others, abandoning physical speonlation 
and coming forward as teachers of culture, dsmted- for UaBmsdves 
in this new field powa to instruct and authority to dogmattoe, 
Socrates, unable to reconcile himself to this inconsistency, proceeded 
with toe investigation of principles until,he found a itoting-plaoe, a 
iroC rrm, in too dUt'ncwm between good and evil. While ail 
opinions were equally true, of those opinions which were eapatfle ot 
being translated into act some, he conceived, were as working 
hypotheses more serviceable toim others, 'll was 'here that toe 
function of such a one as himself began. Xhongh he had neitoer 
the tight nor toe power to force his opinions upon another, be might 
by a systematic interrogatory lead anotoer to substitute a better 
opinion for a worse, just as a physician by appropriate remedies 
may enable his patient to substitute a healthy sense of taste for a 
morbid one. To administer such an interrogatory and thus to ibe 
the physician of souls was, Socrates thought, his divinely apTointsd 
duty; and. when he described himself as a “ talker "or” convelcier," 
he not only negatively distinguished himself from; those .who, 
whether philoBopheni or sophists, called themselves " teaohera" 
(SttlrsaAoi), but also pontivefy indicated toe metood of ,question and 
answer fSioAtirrwii) Which he consistently preferred and habitually 
practised. 

That it was in this way that Socrates was brought to regard 
’’ dial^ic," “ question and answer,” as toe only ednussible method 
of location is, in toe opinion of toe present writer, no 
matter of mere conjecture. In toe review of tfaeories 
of knowledge which has come down to us in 'Plato’s 
Theattitus mention is made (lySi.B) of .certain "incoit^te 
Protagoreans,” who held that, wMle all opinioBS are. .equaVy 
true, one opinion it better than another, and that toe wise 
man " is one who by his arguments causes .good c^iinions to take 
the place of bad ones, tons rdonning toe soul of toe individual br- 
toe tevra of a state by a process simiuir to that of, toe ■gbyticitiii'isir' 
the farmer (166 D seq,); and these " incomplete Protagoreans’’ are,, 
identified wito Socrates and toe Socratics by tbnir, insistence (ifiy-Dj 
upon toe characteristically Socrotic distinction between disputittion 
and dialectic, as well as by other familiar traits of Sociatic conwetne.. 
In fact, this passage becomes intelligible and significant if.it is,' 
supposed to refer to toe historical Socrates; and by teaching ns to 
regard him as an " incomplete Frotagorean." it supplies .toe tiak 
which connects his philosophical scepticism with, Iw. dialectical. 
theory of education. It is no. doubt possible that Socrates waa 
unaware of toe closeness of Ms relationship to Frotagorass.blUt tlie., 
fact, once stated, hardly admits of queatiom I.',, . , 

In toe plication of the " dialectical " or " maiewtici^wtbqd 
two processes ate distinguisliable—toe destmctirsipcociwis, by wMcb,, 
the worse opinion was eradicated,, and toe c(Wi8trnoti,ye . , , 

process, by which the better opinion was induced., In . 

general it wee not mere " ignorance'' ■with 
So^tes had to contend, but " i^toraqteiimtitiiking.nitttift top, 
knowledge " or “ false conceit of vrisdotn "+-a ,niorf j»tubtWl 
and a more formidable, foe, who, .safe , so long , as 
in his, mtrenohmfnts, must be drawn from :toem,,<«irc)nnvnntod, 
and surprised, Aoeordingly, taking bis depaitwe from,anntoa«at-, 
ently remote principle or propositioa, to ..which .toe.inttoPitoS^^ 
ijdelded a ready assent, Bociates would dmw ,from it an, unwR^t^ 
but nndeniabls consequence which was plain^ incontistentiWito toei 
opinion impugned.' In this way he brought,bis iatwripinitpt tol^i 
judgment npon himself, and reduced him to a;atate,nf.‘'idoubt. .or, 
'■ petplexity . “,B^re I evew met swu" 

the dwlogae whicb.Imto,culled.by his name (m.i\ 

that ypuspentiyoiu. time in doubting and leading, oti. 

andtlt is afaet that your witcheries and, spells have, brought Wito ■ 
t^t.condition" you are like the ton^o.s nairit.bennmto aayipne, 
wboi^lipcoaches ai^ touches it,.so...d9'jmu>''-<For iByaell,;ti>y.illM' 
.aadmy tongwciim bentonbedieotoathmvti no answer toi^cyffiVy, 
Even a, as often happened, the reapondant., baffled andnilmgMtnd 
by. theitftwyxB* Of. idestawitive ppwtes. a* itowipomt witodrewiripni 
the inq«liy,he,had, in Soerat-jalaiudgsftwit, gamed tometolpgfofw;, 
wihereto)ii«metiyt.beinB ign«i^,,ho^suppos«tohiiwd^ to have 

in sstioB. .lf;,howfrver.faavmg been thus coBirincedinf ignociinne. 


i’f nays Menq.ift. 
hers todttwt;,. 
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the respoodent did Hot sbiink from a new efiort, Socraf^'. was 
ready to aid him by fur&er questione of a suggestive sort. Consis¬ 
tent thinking wi& a view to consistent attion being the end of the 
inquiry, Socrates would direct the respondent's attention to instances 
analogous to that in hand, and so Imd him to frame for himself a 
gener^aation from which the passions and«the pr^ndices of the 
moment were, as far as might be, excluded. In this constructive 
process, though the clement of surprise was no longer necessary, the 
interro^tive form was studiously preserved, because it secured at 
each step the conscious and responsible assent of the learner. 

Of Ihe two processes of the dialectical method, the fxtyxot or 
destructive process attracted the more attention, both in conse- 
M im ti I 4*1*““* “ovelty and because many of those who 
naimueim gr unwillingly submitted to it stopped short 

at the stage of " per^exity." But to Socrates and his 
intimates the constructive process was the proper and 
necessary sequd. It is true that in the dialogues of Plato 
the destructive process is not always, or even often, followed by 
construction, and that in the Memorabilia of Xenophon construction 
is not always, or even often, preceded bjr the destructive process. 
There is, however, in this nothing surprising. On the one hand, 
Xenophon, having for his principal purpose the defence of bis master 
against vulgar emumny, seeks to show by effective examples the 
excellence of his positive teaching, and accordingly is not careful to 
distinguish, still less to emphasize, the negative procedure. On the 
other hand, Plato, his aim Ming not so much to preserve Socrates’s 
positive teaching as rather by written words to stimulate the reader 
to self-scrutiny, just as the spoken words of the master had stimu¬ 
lated the hearer, is compellad by the very nature of his task to 
keep the constructive element m the background, and, where 
Socrates would have drawn an unmistakable conclusion, to conffne 
himself to enigmatical hints. For example, when we compare 
Xenophon's Memorabilia, iv. 6, z-4, with Plato's Euthyphro, we 
note wt, while in the former the interlocutor is led by a few sugges¬ 
tive questions to define " piety " as " the knowledge of those mws 
which are concerned with the gods," in the latter, though on a 
further scrutiny it appears that “ piety ” is “ that part of justice 
which is concerned with the service of the gods," the conversation 
is ostensibly inconclusive. In short, Xenophon, a mere reporter 
of Socrates's conversations, gives the results, but troubles mmself 
little about the steps which led to them; Plata, who in early manhood 
was an educator of the Socratic type, withholds the results that he 
may secure the advantages of the eienctic stimulus. 

What, ■Hien, were the positive conclusions to which Socrates 
carried his hearers ? and how were those positive ccmclusions 
obtained ? Taming to Xenophon for an answer to 
'*“**™* these questions, we note (1) that the recorded conversa- 
oStainam. “'® concerned with practical action, political, 

ummuoa. gjgrgj gj. artistic; (i) that in general there is a process 
from the known to the unknown through a generalization, expressed 
or implied; (3) that the generalizations are sometimes rules of con¬ 
duct, iustlfiM by examination of known instances, sometimes 
definitions similarly established. Thus, in Memorabilia, iv. i, 3, 
Socrates argues from the known instances of horses and dogs that, 
the best natures stand most in need of training, and then applies 
the generalization to the instance under discussion, that of men; and 
in iv, 6,13-14, he leads his interlocutor to a definition of " the good 
citizen," and then uses it to daclde between two dtizens for whom 
respectively superiority is claimed. Now in the former of these 
cases the process—which Aristotle would describe as *' example " 
{•tufihiyiat), and • modem might regard as " induction " of an 
uncritical sort—snf&ciently explains itself. The conclusion is a 
provisional assurance that in the particular matter in hand a certain 
course of action is, or is not, tp be adopted. But It is necessary to 
say a word of explanation about the latter case, in which, the general¬ 
ization being m definition, that is to say, a declaration tlut to a 
given term the interlocntor attaches in general a specified meaning, 
the conclusion is a provisiohal assurance that the interlocntor may, 
or may not, without failing into inconsistency, apply the term m 
question ton certain person or act. Moral 'error, Spates conedved, 
it largely due to the misapifiicBtion of general terms, which, once 
affixed to a person or to an act, possildy in a moment of passion 
or prejudice, too often stand in the way of soberand careful re^tlon. 
It was in order to exdfide error of this sort that Socrates insisted 
upon 'el tfiCeirtat koMkov with finwriscl xiyoi for its basis. By 
regidrinc a definition and the reference to it of the act or person in 
qUestioBV he soimht to secure in the individual at any rate consistency 
of thought, and, in so far, consistency of action. Accordingly he 
spent httlife in seeking and hdping others to seek " the what" 
(tI tO, or the definition, of the various words by which the moral 
quality of actions is desoribed. valuing the resnlte thus obtained 
not as eontiibtttiom to ksoiriedge, bat aa means to right action in 
the muttifarioua niations of Hie. 

WbUe, however, Sociatee eought neMier knottiedge, which in 
the strict sense of the word he hdd to be unatia^utole, nor yet, 
i ijVM.1. aa » means to tight action, true optnion, the 

^ Observatlen acoumolatad until thqr fennsd, 
tiot perhaps a syitem of sthiat, but at any rate 
a body ethical doctrine.'- IQmaaif blaaaed with a sriU so powerful 


that it moved almost without friction, he idl into the error of 
ignoring its operations, and was thus led to regard knowledge as the 
sole condition of well-doing. Where there is knowledge—that is to 
say, practical wisdom {pfirmris), the only knowledge whldi he 
recognized—^right action, be conceived, follows of dtaei; lot no one 
knowingly prefers what is e^dl; and, if there are cases in which, men 
seem to act -ugainst knowledge, the inference to be drawn is, not that 
knowledge and wrongdoing are compatible, but that in the cases 
in question the supposed knowledge was after all ignorance. Virtue, 
then, is knowledge, knowledge at once of end and of means, irre¬ 
sistibly realizing itself in act. Whence it foUowa that the several 
virtues which are commonly distinguished are essentially one. 
'' Piety,’’ " justice," " courage" and '^temperance " are the names 
which " wisdom " -bears in different spheres of action : to be pious is 
to know what is due to the gods; to be just is to know what it due to 
men; to be courageous is to know what is to be feared and what is 
not; to be temperate is to know how to use what is good and avoid 
what is evil. Further, inasmuch as virtue is knowledge, it can 
be acquired by education and training, though it is certain that 
one soul has by nature a greater aptitude than another lor such 
ac^sition. 

But, if virtue is knowledge, what has this knowledge for its object ? 
To this question Socrates replies, Its object is the Good. iTOat, 
then, is the Good ? It is the useful, the advantageous. . 

Utility, the immediate utility of the individual, thus 
becomes the measure of conduct and the foundation 
of all moral rule and legal enactment. Accordingly, each pre¬ 
cept of which Socrates delivers himself is recommended on the 
ground that obedience to it will promote the pl.casure, the 
comfort, the advancement, the well-being of the individual; and 
Prodiens’e apologue of the (^oico of Heracles, with its commonplace 
offers of worldly reward, is accepted as an adequate statement of 
the motives of virtuous action. Of the graver difficulties of ethical 
theory Socrates has no conception, having, as it would seem, so 
perfectly absorbed, the lessons of what Plato calls “ political virtue ’’ 
that morally has become with him a second nature, and the 
scrutiny of its credentials from an external standpoint has ceased 
to be possible. His theory is indeed so little systematic that, 
whereas, as has been seen, virtue or wisdom has the Good for its 
object, he sometimes identifies the Good, with virtue or wisdom, 
thus f^ing into the error which Plato {Republic, vi. 503 C). perhaps 
-with distinct reference to Socrates, ascribes to certain " cultivated 
thinkers." In short, the ethical theory of Socrates, like the rest of 
his teaching, is by confession unscientme; it is the statement of the 
convictions of a remarkable nature, which statement emerges in 
the course of an appeal to the individual to study consistency in the 
interpretation of traditional rules of conduct. For a critical exami¬ 
nation of the ethical teaching which is here described in outline, sec 
Ethics. 

The Socratics. 

It has been seen that, so far from having any system, physical 
or metaphysical, to enunciate, Socrates rejected " the pursuit of 
knowledge for its own sake " as a delusion and a snare,— 
a delusion, inasmuch as knowledge, properly so called, 
is unattainable, and a snare, in so far as the pursuit of 
it draws us away from the study of conduct. He has therefore no 
i^m to be regarded as the founder of a philosophical school. But 
be had made some tentative contributions to a theory of morality; 
he had shown both in his life and ^ his death that his principles 
stood the test of practical application; he had invented a method 
having for its end the rectification of opinion; add, above all, he 
bad asserted " the autonomy of the mdtvidual iat^ect" , Accor- 
din^y, not one school but several , schools sprang up amongst his 
associates, those of them who h^ a torn for spKi^tion talcing 
eeven^y from his teaching so much as their pre-existing tendencies 
and convictions allowed them to assimilate. Thus Aristippus of 
Cyrene interpreted bedonistioaily the theorertlical morailty; Antis- 
thenee the Cynic copied and caricatured the anstere example; 
Eurlides of Megara practised and perverted the eienctic mefhod; 
Plato the Academic, awniting the whole of the Socratic t*ching, 
first developed it hsnndmously hi the sceptical spirit of its author, 
and afterwards, conceiving that he had found in Isocrates's agnosti¬ 
cism germ of a phik^phy, proceeded to oonstruct a system 
wldch should embrace at on^ ontwgy, phygics, and ethics. From 
the four schools thus estaoHshed sprang subsequently four other 
schools.-^the Epicureans'bring thenatOxal Successors of the Oyte* 
naics, the Stoics of the Cynics, the Seepties of’ the Menuuuu; and the 
Peripatetics of the Academy. In this way the teaching' of Socrates 
made itself frit tbronghout toe wholeof the post-Socratip.philosophy. 
Of the infiuenoe wurii he exercised upon Aristii^S, Antistiienes 
and Buclides, tiie " incomplete Socratics," as thw are commonly 
caUed, as well aa upon the " oomplete Socratic," Plato, somsthing 
miift nov be Bude ' "-w'' 

The " Incomplete iSocnrtics ** were, yke ^oemtes, sceptics;, 
whereas Aristippus, who teems to have been in contact 
tagMeonism before he made acquaintimee with Socrates, , 

came to seeptioiam, as Protagoraa had done, from the , 
standpoint of the pluralishi, Aatisthenes, luce hig. : 
former master Gorgias, and Euriidea, in whom the. aacimti 
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rightly Bilv a sati^esBor bi'ZeBo, came to scepticlam from the stand- 
pc^ of Eleatic hesinn. In other words, Aristippus was scq>tiGal 
beoanse,. taking into account the subjective element in sensation, 
he fonnd himseh comped to regard what are called “ things " as 
successions of feeling, which feelings are themselves absolutely 
distittbt from one ahotber; while Antisthenes and Euclidee were 
sceptical because, like Zeno,!tbey did not understand how the same 
thing .could at toe same moment bear various and inconsistent 
epitb9t^.,and consequently conceived all medication which was not 
identical to be illegitimate. Thus Aristippus recognised only 
feelings, denying things; Antisthenes reco^ised thinip, denying 
attributions; ana it is probable that in this matter EucUdes was at 
one with him. For, though since Schleiermaclier maiv historians, 
unnecessarily identifying the tiSw ^faoi of Plato's with 

the Heg^ians, have ascribed to Euclides a theory of " ideas," and on 
toe strength of this single passs^ thus conjectumlly interpteted 
have asMed a new chapter to toe history of Megarianism, it is dimoult, 
if not impossible, to see how, if toe founder of the school had broken 
loose from the trammels of toe Zenonian paradox, his successors, 
and amongst them Stilpo, should have reconciled themselves, os 
they certamly did, to'the Cynic denial of predication. 

While the *' incomplete Socratics " made no attempt -to oveipass 
the limits Which Socrates had imposed upon himself, within those 
limits they occupied each his department. Aristippus, a citisen 
of toe world, drawn to Atheu.s by toe fame of Socratra, and retained 
there, by the sincere affection which he conceived for him, inter- 
preteil the ethical doctrine df Socrates in accordance with his own 
theory of pleasure, which in its turn came under the refining influence 
of Socrates's theory of Contrariwise, Antisthenes, a 

rugged hut not ungenerous nature, a hater of pleasure, troubled 
himself little about ethical theory and ga've his life to the imitation 
of hismaidor's asceticism. Virtue, he held, depended upon " works," 
not upon arguments or lessons; all that was necessary to it was the 
stVength of a Socrates (Mog. Laert. vi. ii). Yet here too toe 
Socratic theory of (pp 6 iiiiitts had a qualifying effect; so thatCyrenaic 
hedonism and Cyme asceticism sometimes eitoibit unexpected 
approximations. The teaching of Enclides, though the Cjood is 
still supposed to be the highest object of knowledge, can hardly be 
said to Wvc an ethical element; and in consequence of this deficiency 
the dialectic of Socrates degenerated in Megarian hands, first into a 
series of exercises in faUacSes, secondly into a vulgar and futile eristic. 
In fact, toe partial Socraticisms of the incomplete Socratics neces¬ 
sarily Bufiered, even ■within their own narrow Umits, by the dismem¬ 
berment which the system had undergone. AppETently the maieutic 
theory ol education was not valued by any of toe throe; and, however 
this may be, toey deviated from Socratic tradition so far-as to 
estsildish schools, and, as it would seem, to take fees like the profes¬ 
sional educators called Sophists. 

Ol toe relations fn which the metaphysic of Plato stood to the 
Socratic search for definitions there are of necessity almost as many 
theories as there are interpretations of toe Platonic 
miMW system. Hence in this place the writer must content 
^***‘ Wmsclf with a summary statement of his own views. 

Initiated into philoscphical speculation by the Hera- 
TM 9 nt$. Cra'tylns, Plato began ^s inteUectual life as an 

absolnte sCcptic, toe' followers of Heraclitus having towerds the 
end of toe 5to century pushed to its conclusion the unconscious 
scepticism of to<ur master. There Would have been then nothing 
to'prpvdke surprise, if, leaving speculation, Plato had given himself 
to pOUticB. Iff 407, however, he becanie acquaiffted with Socrates, 
who' gave to' his thoughts a ffew direction. Plato now found an 


occupMiOfi for I 


t energies, as Socrates had done, in toe 
^ffdhy of his beliefs and the systematization of his principles of 
actipn. But if Wgis not until toe catastrophe of 399 tout Plato gave 
himseUf to his life> work. 'An exile, cut off from political ambitions, 
he cSte forward as toe autilor'cif dtalognes which aimed at producing 
upon readers toe same effect whieh the voice of the master bad pro- 
dneed upon hearCrs. POf a'‘time'he was'eontent thus to follow in 
thi steps ^ Socrates, sind of 'tills period we have records in those 
dhdogiies •which axe commonly designated Socratic. But Plato had 
too d^dCd a .bent for mCtajmysics -to linger kmg over propaedeutic 
studies. Ctaving knowledge—not merWy provisional and subjective 
kndWlodge of ethical eonc^ts, such as that which had satisfied 
Socrates; blit knowltfdge of toe causes and laws of the universe, such 
ak'toat which' tofe physicists had Songht-^he asked himself What 
WAsnec'^hty toat toe’*' rijthtopinion haonshteineH 
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reviSmn of the provisional definitions which impetfoctiy represented 
the ideas he hop^ to brhig them into such shapes that they should 
culminate in the definitira of the supreme principle, the Good, 
from which the ideas themselves derive their bring. If in this way 
we could pass from uncertified general notions, rrifiections of ideas, 
to toe Good, so as to«bu able to say, not only that the Good causes 
the ideas to be wtet they are, but also that toe Good causes the ideas 
to be what we conceive them, wo might infer, he thought, that our 
definitions, hitherto provisional, are adequate representations ol 
real existences. But toe Platonism of tols period had anothw 
ingredient. It has been seen that the Eleatic Zeno had rested his 
denial of plurality u'pon certain supposed difficulties of predication, 
and that they continued to perplex Antisthenes as wdl as perhaps 
Euclides and others of Plato’s contemporaries.' These dimculties 
must be disposed of, if toe new philosophy was to hold its ground; 
and accordingly, to the fundamental assertion of toe existence ol 
eternal immutable idea.s, toe objects of knowledge, Plato added two 
subordinate propositions, namely, (i) " toe idea is immanent in the 
particular," and (a) " there Is an idea wherever a plurality of particu¬ 
lars is called by toe same name." Of these propositions toe one.was 
intended to explain the attribution of various and even inconsistent 
epitoots to too same particular at the same time, wfolst the other 
was necessary to make this etcplanation available in the case of 
common terms other than too. Static universale. Such was the 
Platonism of too Republic, and too Phaedo, a provisional ontology, 
with a scheme of saentific research, which, as Plato honestly con¬ 
fessed, was no more than a* nnrealized aspiration. It was toe non- 
Socratic element Which made the weakness of this, the earlier; theory 
of ideas. Hato soon saw that the hypothesis of thsldea’s immanence 
in particulars entailed the sacrifice of ita unity, whilst as a theory 
of predication that hypothesis was insufficient, because applicable 
to particulars only, not to toe Ideas themselves. But wi'lfe clearer 
views about relations and negations the paradox of Zeno ceased 
to perplex; and with the cons^uent withdrawal of the two supple¬ 
mentary articles toe develimment of toe fundamental assumption 
of ideas, eternal, immutable, suprasensualj^might be attempted 
afresh. In the more definite theory which Plato now pmpounded 
the idea was no longer a Socratic universal perfected and hyposta- 
tized, but rather the perfect type of a natural kind, to which type 
its impcifect members wore related by imitation, whilst this ration 
was metiq)liysically explained ^ means of a " thorougiwoing 
idealism " (R. H. Archer^ind). 'Thus, whereas in toe earlier toeory 
of ideas toe ethical universals oi Socrates had been held to have a 
first claim to hypostatizatkm in the world .of ideas, tiiey are now 
p^emptorily excluded, whilst tlw idealism which reconcilee plurali^ 
and unity gives an untirriy new significance to so much of too.Socratio 
riement as is still retained. 

The growth of toe metaphysical system necessarily influenced 
Plato's ethical doctrines; but here his final position is leas remote 
from that of Socrates. Content in the purely Socratic 
period to elaborate and to record ethical definitions 
such as Socrates himscU might have propounded, Plato, 
as soon as the theory of ideas offereo itself to his 
imagination, looked to it for toe foundation of ethics asof all other 
sciences. Though in the earlier ages both of the individual and oi 
the state a sound utilitarian morality of toe Socratic sort was useful, 
nay valuable, toe morality of the future should, he thought, rest 
iipon the knowledge of the Good. 'Such is the teaching at 'the 
ifepetbHc. But with toe revision of the motapbysioal systw came 
a complete change in the view which Plato took of ethics and. its 
prospects. Whilst in the previous period it had ranked as toe first 
of sciences, it was now no longer a science; because, though Good 
alwoIutestiU occupied thefirst place, Good relative and alllts varioat 
forms—justice, temperance, courage, wisdom—not being idew, 
were inoapable of being " known,' Ijesca .it is that toe ethicgl 
teaching oi the later diriogues bears an intriligible, though perils 
unexpected, resemblance to toe simple practical teachin| (d-'toe 
unp’--*"— 



wiieire'Sciatic nni'veraal--„ —,, -, 

supnlwhsuai, wlie toe cause of those particulars Which 
it cofntoon tuune. ^'this assumption the Socratic 


are cidled ___- - _ . - 

dellhSlfi^ or etttetnent of toe" what" of toe uroveraal, bring ob¬ 
tained' by toe Itui^tipn at particulars, in some sort represented toe 
oSiy.'fMW ot^tdea’* froia which tiwy derived theirchnracteristies, 
and in eblkr' Wak 'Vkhial^r bttt, inasmuch all the inepection ’-of' the 
ifoperffot, the Socratic "defltfitioa was 
d^a'bat^'srufifoperfeMTspr^tatloa of the etenudj immutabie, 
sniHktolietiai, Idea. How, then, wae toe imperfeot -representation 
(ff^^tdea to be coinverted Into'a perfect representation ? To titis 
question Plato’s answer was vague and tentative. By constant 


npmlosopmcal Socrates. 

■Yet throughout these revolutions of doctrine Plato was 0ver.t|rue 
to toe Socratic theory of education. .His maonm indeed clpuiged; 
for, whereas in toe earlier dialogues the characferistic^ of toe master 
are stndiouriy and skilfully preserved, in the latrir dUdognes‘Socrates 
first becomes metaphysictu, toSn Chases to be protagonist,' and at 
last disappears from the scene. But in toe later dial»gttss,<aa in the 
earlier, Plato's aim is the aim which Socrates in hu conversation 
never lost sight of, pamely, toe digleqticgl improvement of the 
learner. , 

BlpuoGitAPav.—i-CM toe mstoriea Of 'Greek phifoeophy the ntost 
eooveotent for toe atudy Of Socrates’s life and Work is Eller's PMo- 
sapAw d. Grtntom, The part in question has been translated!into 
English under the .title of Swafte end ap,Spcfati( ScImoUXpa^n, 
■877k Foz a list of special titetisM, see Uebriwegin imarundnss d. 
GeicKienfe d. PkihAp'Ue. The foUotring Sources of ttmrination 
may’be specially mentioned ; F: Schlrieiinacber, "'IMter d-'Werth 
d. &itB»teialsPidlos^ea/'>lB./llifo.i{. terUmi’ Abafk A WMenteb- 


(i8i.«I,,an4.i)irerAa, iU. a, zSpjSoff, translated, iph 
'ntoHj'aU. in the Ptttlelegfbff J^usetim ^ 


SS^-siSS: L. F. Lriut^ i>u°'3^Kon'de 'defile '(fSSif iSsO.^lojjin. 
reyibWed by E. LittrO in sUdtoMb srMtidsoMa''(Htris, 

Grote, History of Greece, ch. kcviii., and Plato and the Other Companions 
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of Sokfotes (London, 1865); C. F. Hemuinn, Oe Socratis okTUsa- 
ioribui (Gdttingen, 1854); W. H. Thompson, Tke Phaedrus of Plato 
njondon. 1808), Ajmndix 1 .; Joel, Der ecHtoundder Xenopkontisehe 
Sokratts (1901). For the view taken in the present article with 
regard to the toip^vuiv, see the writer's paper '' On the Sot^di’uii' ol 
SoCTates," in the Journal of Philology, v.; and cf. Chr. Meiners, 
Vermisektt philosc^kische Sekrifttn (iJdpzig, 1776)—" in moments 
of' Schwftnaerei ’ Socrates took for the voice of an attendant genius 
what was in reality an instantaneous presentunent in regard to the 
issue of a contemplated act." For a fuller statement of the writer's 
view of Plato's relations to Socrates, see a paper on Plato's RtpuUio, 
vi. 509 D seq.. in the Journal of Philology,yA. x., and a series of papers 
on " Plato's Later 'Theory of Ideas," in vote. x.. xi., xiii, xiv., xv., 
XXV. of the same periodical. 

See also Sophists and Ethics. (H. Ja.) 

SOCRATES,the nameof a famous 5th-century church historian. 
In the course of the last twenty-five years (425-450) of the reign 
of Theodosius II. (the first thoroughly Byzantine emperor) at 
least six church histories were written in Greek within the 


Pamphilus’ Apologia pro Origm*. (On his sources see Jeep, 
and especially Geppert.) Jeep alleges |pp. 149 sijq.), but without 
adequate proof, that he made use of iMostotgius. As regards 
profane htetory his materials were exceedingly defective. Thus, 
for example, he confesses that his reason fpr not giving finaccount 
of the wars of Constantine is his inability to ascertam anything 
certain about them (v. praif.). His reAcmings by Olympiads 
are generally wrong, the error arising cliieffy from carelessness. 
He IS greatly indebtkl to oral tradition and to the testimony of 
eyewitnesses, especially of members of the Novatian community 
in Constantinople; some things also he has set down from per¬ 
sonal knowledge. The contents of the dosing books are for 
the most part derived from oral tradition, from the narratives 
of friends and countrymen, from what was still generally known 
and current in the capita about past events, and from the 
ephemeral literature of the day. 


limits of the Eastern Empire—those, namely, of Philostoigius 
the Arian, of Philip of Side, of Socrates, of Sozomen, of Theodoret 
and of Hesychius. Of thme the first, no longer extant except 
in fragments, seems to have been the most important. Those 
of Fhuip and of Hesychius (the former an untrustworthy and 
dreary performance mentioned by Socrates (yii. a6, 27]) have 
also ^rished. The remaining three are now our main sources 
for church history from Constantine to Theodosius II. None of 
them has ventured upon a fresh treatment of the period dealt 
with by Eusebius; ail three begin their narratives about the 
point where his closes. In the West the Church History of that 
author had already been continued by Rufinus and hb Chronide 
by Jerome, and the work of Rufinus was certainly known to the 
Byzantines. Nor did these write independently of each other, 
lor Sozomen (j.u.)certainly had before him the work of Socrates, 
and Theodoret (q.v.) kiiew both of them. The three hbtories 
together became known in the West from the 6th century through 
the selection which Cassiodorus caused to be made from them, 
and it b to thb selection (if we leave Rufinus and Jerome out of 
account) that the middle ages were mainly indebted for all they 
knew of the Arian controversies, and of the period generally 
between the Councib of Nice and Ephesus. 

The ’EkkAi^vuiotuiu Urropia of Socrates, still octant in 
seven books, embracing the period from 306 to 439, was written 
in 439, or within a few years thereafter. He was bom and 
brought up at Constantinople. The date of hb bbth is uncertain, 
but it cannot have been far from 380. Of the facts of hb life we 
know practically nothing, except that he was not a cleric but a 
“ schoksticus ” or advocate. Of the occasion, plan and object 
of hb work he has himself Informed us in the prologues to hb 
first, second, fifth and sixth books. It b dedicated to one 
The^orus, who had urged him to write such a history. He 
had no thorough preparation for the task, and for the period 
down to the death of Constantius (361) was practically depmdent 
on Rufinus. After hb work was finished he became a student 
of Athanasius’ writings and came to see how untrustworthy his 
mide Imd been. He accordingly rewrote hb first two books fsee 
H. E. ii. i) certainly before 450 and probably before 444 (see 
Geppert, p. 8), and it b only thb revbion that has reached us. 
The chief sources from which he drew wo-e: (i) the Church 
HiSUrry, the Lift of ConstaUHno and certain theolopcal works of 
Eusebius; (a) the Chmtk History .ol Rufinus; (3) certain wotks of 
Athanasius; (4) the no longer extant Swaywy^ t£v o-vvoSwui' 
of the Macedonian and semi-Arion habinus—a collection of acts 
of ctfomcib with commentaries, brought down to the reign of 
Theodot^ I. (thb was a main source); (5) iYit Constantinopditart 
Cktonidt', ( 6 ) possibly a collection of imperial biographies; 
(7) IbtB of buhops; (8) collections of Ictten by members of the 
Arian and orthodox parties. He also used writings of Orajury 
Tbaumatujgus, Archekus, Acacius, Didymus, Gemge of I^omcea, 
Gregory Nazianzen, Timothy of Bszytus (see Lietznu^ 
ApoUinaris wnLaoiieea, p. 44^ N estoriu$;Eus^us Schola^icus, 
Ph^ of Side, Evagrius, Palladius, Euthepius, the emperor 
Julian mid orations of ^anius and 'Fb^jittilis; and he was 
opparcBtiy acquaintea Vtihsome of the works of CMgen a^ with 


The theological position of Socrates, so hti as he can he said to 
liave had one, is at once disclosed in bis unlimited adoration for 
Origen. All the enemies of the great Alexandrian be tegards 
merely as empty and vain obscurantists; for the orthodoxy of bis 
hero he appew to Athanasius. Closely connected with his high 
regard for Origen are his appreciation of science generally and me 
moderation of his judgment on all dogmatic questions. According 
to him, 'EMnoiKh v<uS<ta is quite indispensable within the Chur^; 
many Greek philosophers were not far from the knowledge of God, 
as is proved by their triumphant arguments against atheists and 
gainsayers of lUvine previdcncc. The apostles did not set them¬ 
selves against the study of Greek literature and science; Paid had 
even made a thorough study of them himself. The Scriptures, it 
is true, contain all that ap^rtains to faith and Ufe, but give no 
clue to the art of confuting gainsayers. Greek science, therefore, 
must not be banished from the Church, and the tendency within the 
Church so to deal with it is wrong. This point of view was the 
common one of the majority of educated ChiistianB at that period, 
and is not to be regarded as exceptionally liberal. The same holds 
true of the position of Socrates in regard to dogmatic questions. 
On the one hand, indeed, orthodoxy and heresy are symbo^ed to 
his mind by the wheat and the tares respectively; he clings to the 
naive opinion of CathoUctem, that contemporary orthodoxy haul 
pevaiied within the Church from the first; he recognises the true 
faith only in the mystery of the Trinity; he juices heretics who have 
been already condemned as interlopers, as impudent innovators, 
actuated by bad and self-seeking motives; he apologizes for having 
so much as treated of Ariauism at all in his history of the Church; 
he believes in the inspiration of the ecclesiastical councils as much as 
in that of the Scriptures themselves. But, on the other hand, he 
takes absolutely no interest in dogmatic subtleties and clerical 
disputes; he regards them as the sovwu^ uf great evds, and expresses 
his craving forpMce; " one ought to adore the inefiable mystery 
in silence." This attitude, which was that of most educated 
Byzantine laymen, has in particular cases made it possible for, him 
to arrive at veiy bee judgments. Even granting that some'feeble 
remains of antique reserve may have contributed to this, wd even 
although some of it is certainly to be sot down fo fiis disjmmtiqn and 
temperament, still it was his religious pa^vity that here deter¬ 
mined the character of Socrates and made,him a typipfd example 
of the later Byzantine Christianity. If Socrates had IivM about roe 
year 325, he certainly would not have ranked himself on tbie ^e pf 
Athanasius, but would have joined the pwrty of mediatipiL But— 
the igMiam has been laid down, pna must be recognis^ as 
correctly expressing the mysteiy; only one ought to rest .satisfied 
with that word ai^ with roe. repudiation .of Arianisin. Anything 
more, eve^ new distinction, is mischievous. The controversy in 
its details is a ruKTofMxta to him. ,fuU of miaunders^dhtfs. . Sonie- 
times be gives ptominenee, and cprreptiyi. to the .faqt fliat the 
disputants paitimly failed to understand one another, becau^ they 
baa separate interests athear^those on .the one ^e desiring above 
everything to guard against polytheism, thosp. 'otj the other bpihg 
most afraid of SabeUianism. lie ndt tail,,JaQwqvei:, to recognize 
also that the controversies frequentiy had thwt/°Pt to mere emdia- 
tion, slander and sophistry. Not.itolreqnfnthr.he pasees very .win 
judgments on whole groups.of bi^psh ro.the.prefaoe k ^ .fifth 
book .he excuses his tienabing on the le^o^ to pofitieal'hi^^ qn 
tbe.ground of his de^e to i^e his the disgusf .wtoW 

of the eu^eas.disputesof the bishptffl.qn^ fhM tp.oxtoH and in 
that to, hU sixth book he jitito amm on never fintt'ered 
even the orthodox bishops. Thlf.atafiide ot.hif has gfymJ^a 
certain measure of impartiality., ,Constantius, gM even Jauim— 
not Vslensiit is. true—are estfiaaWiVeflrifsIrly. .i.Jhe A^.Gojjto 
who died, for their reiigion acarncogniied asn^nme martyrs, w 
chanctemsations of aM itfestmrtos. iSud ^ natraffve apd firiiiT 
oisa).Dfi|lihe.beginoings:of .the Qir 4 t<>m^ 4 ontm'je);S 9 t>, 
of candour and tnstoricsl, conscfenttouimess.. , In freqnent.hiinuiM, 
Bwrsover, ho s«kBCwledgo« bis own hismpetency to jiys snjhpiiHnq 
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•ad bonds the question- over to the den^. For the ciern os a ValeBus, Halloix, Sealift, CeiUier, Cavo, Dupii^ P»gi, Itti*, TiUe- 
whole, in spite 01 his criticism of individuals, he has the very ughest moat, Walcb, Gibbon, 3chrooclih, Lardner. See alw Voss, De 
resp«t, as also for the monks, without himself making any inordinate histor. graecis; Fabricius-Harless, Bibliofh. gr., vol. vii.; Rdsslor, 
reli^ous professions. In a special excursus of considerable len^ BibHtOhek d. Kirckenvakr-, Holtnausen, Dr fontibus auibm Soar., 
he has paid a tribute of the l^hest order to monaebism, and in his Som., ac Thtod. in leribenda histoha saorm nsi snnt (GdttingHij, l8a5); 
characterisation of Theodosius II. also (where he has made use Sttadlin, GescM. u. Bit, d. K.-G. (Hmtover, 1B27); Baur, Epotktn 
of the brightest colours) he does not fail to point out that in piety (iSja); Harnack, " Socrates u. Sozoinen " in Herzog-^Hauck's fisoi- 
the emperor could almost compete with the monks. But, apart tneykl., and ed.; Loeschke, ** Sokraies/' ibid., 3rd ed. Detached 
from these two chapters (iv. 23, vii. 22), it is but seldom ttat one details sure given also in works upon Constantine (Manso), Julian 
could learn from the pages of Socrates that there was such a thing (Mucke, Rode, Neumann, Rendalll, Damasus (Bade), Arianism 
as monasticism in those days. To his mind the convent is not far (Gwatkin's Studies of Ananitm, which gives a severe but trust- 
removed from the church, and as a layman he is not at all inclined worthy criticism of Rufinus and discusses the manner in which 
to accept the principles of monachism as applying to himself or to Socrates was related to him), the emperors after Julian (De Broglie, 
square his views of history in accordance wiw them. He has even Richter, Clinton, the WeligescHichte of Ranke, the Gtseh. d. ost- 
gone so far as formally to express Us sympathy with Paphnutius, rUmiscktn Reiches unter dm Kaisern Arcodius u. Theod, II. (1885) ol 
the champion of the right of bishops to many. GOldenpenning, and the Kaiser Theodosius d. Gr. (Halle, 1878) ol 

As a source for the period within which he wrote, the work oi Guldonpenning and Iffland, the last-named work discussbm the 
Socrates is of the greatest value, but as “ history " it disappoints relation of Socrates to Sozomen), the barbarian migrations (Weter- 
even the must modest expectations. Eusebius, after all, had some sheim, Dahn), the Goths (Waitz, Bessc^ Kauifmana and. Scott's 
conception of what is meant by " church history," but Socrates has Ulfilas, i88j). Lastly, reference may be made to Sarrazlin De 
none. " As long as there is peace there is no material for a history Theodoro Lectore, Theophanis fonte proeetpuo. (1881, treats of the 
of the church but, on the other band, neither do heresies by rights relation between Socrates and Sozomen, and oi the completeness 
come into the story. What, then, is loft for it ? A collection of of the former’s work); Jeep, Quellenuntersuch. z. d. griech. Kirehen- 
anecdotes and a senes of episodes. In point of fact this is the view historihem (168^); Geppert, Die Quellen des Kirchenhistorihers 
actually taken by Socrates. His otter want of care and consistency Socrates Scholasticus (1808). (A. Ha. ; A. C. McG.) 


appears mort clrarly in Us vaciUatmn as to the rations be^en SODAUTE. a group of rock-forming minerals comprising the 

ecclesiastical and political history. At one time he brmgs in politics, _■ ■ _I.-,...;*.. -o 

at another he excuses himself from doing so. He has not mUed to following isomorphous speaes . 
observe that Church and State act and react upon each other; but he 5°*^* • • • 

has no notion how the relation ought to be conceived. Nevertheless 

Us whole narrative follows the thread of political—^that is to say, Noselite . . . NaijNaSOj-^^fmOJ, 

of imperial—Ustory. This indeed is characteristic of his Byzantine _. NB,(Nab, Al)y^(S>iOA -1 

Christian point of view; church history becomes metamorphosed Ihey are thus sodium (OT calcium) aluminium silicates. With 
into a history of the emperors and of the state, because a special chloride, sulphate Or sulphide. In their orthosilicate formulae, OS 
church Ustory is at bottom impossible. But evra so one hardly above written, and in their cubic crystalline form they present a 


Haiiynite 

Nosmte 

Lazurite 


NaifNaSO.-AllALfSiOd, 

NB,(NaS,-Al)Alj(SiO^, 


hears anything about state or court except great enterprises and 
anecdotes. Political insight is wholly wanting to Socrates; all 
the orthodox emperors blaze forth in a uniform light of dazzling 

_t_J_ _ It.. _A-^_li.—, 


certain resemblance to the-members of the garnet group. Crystals 
usually have the form of the rhombic dodecahedron, and are 


^lendour; even the miserable Arcadius is praised, and Theodosius often twinned with interpenetration on an octahedral plane, 
n. figures as a saint whose exemplary piety turned the capital into a Xhey are white, or often blue in colour, and have a vitreous 

TX ire. dsr,. ^11 diUtm, mevtrl 4-)ia4- in la+At* . _ . ' . . . ^ 


lustre- The hardness is si, and the specific gravity 3-a-«-4, 

books the historian 8 hon*on 18 confined to the City and patriarenate • a* a *!1 j. x • ^ _ t 

of Constantinople, that he was exceedingly ill iiSorme/on all that These minerals are characteristic constituents of igneous rocks 
related to Rome and the West, that in order to fill out his pages he nch in soda, and they also occur in metamorphic limestones, 
has introducirf narrative of tiie most unimpomnt d^ripfara Jitot because it contains soda) occurs 

in not a few mstencos he has e«nced his credi^ty (lUthongh whra ^ well-formed, colourless crystals in the ejected limestono blocks 
compared vnth the Mjonty of Us cimternwrimes he is s^ mtitod Somma, Vesuvius, and in the sodaUte-syenito of Juliane- 

to be called cntical) it bctomes sufficients cl^ ^^s Hn^rv, ^ Gr^nland. . Massive bine material is commob in the 

viewed as a whole and as a literary producton,^at^tUlrao^ oj3^i;tg.gygnitg8 of southern Norway, Gyergyo-DitrO in Transyl- 
a secondary place. One great oxcellmice, how^r camot^dem^ Mijraak in the Urals, Litchfiefd in Whine, Dungannon in 

him. Us ^ncst and Mnewe desire to be imparl. He chrtario, Ice river ia Kootenay county, British Columbia, Ac.; at 

as tar as ho could, to di^ngui^ between *5® *f“'®® last-named localities it is found as large masses oi a bright 

the doi^tful andme un^e. He made no preto^ to a mm sky-blue colour and suitaUe for cutting as an ornamental stone, 

of hemts and frequently dtolines to analyM motivto . He ^ Recently, largo masses with a pink etdoor, which quickly fades on 
made frank confession Of his nescience, and in pasMgto g,_o,„rB to fight, have been met with in elaeolite-pegmatite at 

his cnticaljudgrnent and sober sense and cirra^ecton ^ quite Ki£a„garh i„ Rajputana. Hauynlte, or hafiyne ^med after 
stnkiiig. He wntes a plam and unadorned styte ^d *uns su^- j ^ occurs m bright blue crystals and grains in the lavas 

of (phbnDUte, t»pfarite, 4o.) a Vesuvius, Romo, the EUel, , Ac. Nose- 

Md of t^chant satire—Uwavs toe slpi of 1™, or nosean, is found as greyish crystals in the taaidine tombs of 

short. Us lfflrmnj[ and knwlcdge can to frosted h^^ tot 1^ theEifeL Lazurite is an important constituent, togetbw with some 


R. J. Hauy), occurs as brigbt blue crystals and grains m toe lavas 
(phonolite, tephrite, Ac.) of Vesuvius, Rome, the Biiel, ,Ac. Nose- 
lite, or nosean, is found as greyish crystals in the taaidine tombs of 
toe EifeL Lazurite is an important constituent, togetbw with some 


goodwiU and straightforwardness a great d^. Conmdei^ too haaynjte and sodaUte, of lapw-lazidi (?.».). 
circumstances under which he wrote, it can only be matter for con- ' ’ , o, * 


{L. J. S.) 


gratolation that such a man should have become our infonoant and SODEN, A town and spa of (leimany, in th^ Prussian pro- 
that his work has been preserved to us. . vince of Hesse-Nassau, pleasantly sitiiatto in tbe valley of ,th( 

FinaUy. it "J!. Sulzbach under the southern slope of the Taunus range, lo. m 


SODEN, A town and spa of (jermany, in th^ Prussian pro¬ 
vince of Hesse-Nassau, pleasantly situatto in tlie valley of .th^ 
Sulzbach under the southern slope of the Taunus range, ifrin. 


the Novatianist Church. In his History he betoys .great sympathy 
with that body, has gone with exactness into its history |n Constant!- 


Pop, (1905), 19*7. The chief interest of tlw place centres ill its 
brine springs which are largely impr^atedwith carbonic acid 

__S_tj* I__J__fls_li_i_ _i___A_t . # 


nople Md ^j? 8“ *“<1 *** efficacious in chiuaic catarrh lOf 

mmtomrftofS^. itotodfre^t^Uulito^ the respiratory org^, in liver and disordm and 
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appointed extraordumry professor of divinity. His wriier 
works include PhtUpperbriej (1890); “ Untetsuchungen fiber 
neutest. Schriften ” in the Protest. Jahrb. theolog. Studien 
und Sdmftkommentar (1895-1897); Vnd was tut d. evangd. 
Kirehe ? (3rd ed., 1890); Rmebriefe aus Paldstim (and ed.. 1901); 
PalSstina vnd seine Gesch. (and ed1904); Die wichHgsten Fragen 
im Lebtn Jesu (1904); VrchrisMche LitereUxtrgesch. (1904). His 
most important book is Die Sekriften des neuen Testaments, in 
Hirer Sltesten erreiehbaren Textgestedt hergestellt auf Crund ihrei 
Textgeschichie (Berlin, Bd. I., 1902 1910); certainly the most 
imi>ortant work on the text of the New Testament which had 
been published since Westcott and Hurt’s New Testament in 
the Original Greek (see Bible : New Testament). 

Von Sodon introducos, besides a new notation of MSS. (see Bible, 
N.T. MSS. and version-s), a new theory of textual history. Ho 
thinks that in the 4th century there were in existence three recen¬ 
sions of the text, which he distinguishes as K, H and I, with the 
following characteristics and attes&tions. 

/f corresponds roughly to Westcott and Hort's Syrian Antiochian 
text; it was probably made by Lucian in the 4th centu^. This 
was in the end the most popular form of text, and is found in a more 
or less degenerate state in all late MSS. The purest representatives 
are 61 (h), ♦ 75 (V), 9* (461). 94, *<>*7 (S), ««> (476 = scrivener's k), 

> 179 (b6t). Later recensions of K are called and K’, and there 
are also others of less importance which repri^ent the combination 
of K with other texts. 

H represents Westcott and Hort's Neutral and Alexandrian texts 
between which von Soden does not distinguish 

It is 

(K), S3 x''i, j .. . —, 

8371 (1241) and •376 (S 79 ). —--- - , 

intimate connexion except between 8l and 82 (B and K). which 
represent a common original (8*-*). *■-“ is the best representative 
of H, but it has been contaminated by the h^yptian versions, and 
sometimes by the K and / texts and by Origen, though not to any 
great extent. 

The other H IKS. are none of them equal in value to the two great 
unciids. They have all been influenced by K, I, and by me text 
of parallel passages, to a greater extent than or than either of 
the two witnesses to B'-“, but some of them have less Egyptian 
corruption. 

'Tbs origin of the H text must be regarded as unquestionably 
Egyptian, in view of the fact that it was used by all the Egyptian 
Church writers after the end of the 3rd century, and von Soden 
adopts the well-known hypothesis, first made popular by Bousset, 
that it represents the recension of Hesychius. 

I does not quite correspond to anything in Westcott and Hort's 
S3rBtem, but hw points of contact with their " Western " text. It 
is found in a series of subgroups of MSS. known as Hr, and others 

<rf less importance (about eleven subgroups are suggested). Of 
these Hr is a family containing Cod. I and its allies (8 254,1346,8 437, 
8467, &C.), taSS (22) and some allied MSS. §203 (872), «i83 and 
#1131; / is the well-known Ferrar group; and /• contains 8 s (D), 
• 93 *133 ( 70 °)>' 8^ ( 2 ^)/* ° 5 ° '’° 8 ne others. It is necessary 

to note tnat von Soden is able to place D in this group because he 
regards it as owing many of its most remarkable readings to contami¬ 
nation with the Latin venion. / is, according to von Soden, a 
Palestinian recension connected with Eusebius, Famphilns and 
Origen. 

After establishing the text of /, H and K. von Soden reconstructs 
an hypothetical text, I-H-K, which he believes to have been their 
ancestor. He then tries to snow that this text was known to all the 
writers of the 3rd and and centuries, but has naturally to account 
for the fact t^t the quotations of these writers and the text of the 
early versions often diverge from it. The explanation that he 
offers is t^t the Diatessaron of Tatian was widely used and 
corrupted all extant texts, so that the Old Syriac, the CXd Latin, 
the quotations of Irenaeus, Qement. TertuUian and others m^ be 
nwarded as various combinations of the Tatianic fext and I-H-K. 
Fmally, he tries to show.that the Tatianic text is itself in the main 
merely a corrupt form of 1-H-K altered in order to suit the necesrities 
of TsttiEn’s plm 

For 0l4fW8m of this important theory up to 1909 see Nestle's 
Binidkmtu m das gn'eciiscke nsue Tesiametd, pp. 974-278 (3rd ed., 
Gfittiimen, 1909), and K. Lake's Professor H. von Soden's Treatment 
' of the Text of the Gospels (Edinburgh, 1908). (K. L.) 

SdlffiRHAim, a seaport of Sweden, in the district {Idn) of 
Geflebotg, on ah inlet of the Gulf of Bothnia, near the mou(h of 
the Ljasne River, 183 m. N. hy W. of'Stockholm by tttl. Pop. 
(1909), 11,958. TW'u oneof fheprindp^ centres of the timb» 
export trade, having' saw-mills, planing-n^ and wood-pulp 
works. There are also ironworks and fmweries. Vessek 
drawin^i5 ft. have aodns te Branthan, where they generally 
load. TOe htufhour is at the suburb of Stugsund. It u usually 


ice-^wund for some four months in winter. The town was givm 
municipal privileges by Gustavus Adolphus in 1620, but is 
modern in appearance, having been rebuilt after fires in i860 and 
1865. 

SODBRDII, PimtO (1450-1513), Florentine statesman, was 
elected gonWonier for life in 1502 by the Florentines, who 
wished to give greater stability to their republican institutions, 
which had been restored after the expulsion of Piero de’ Medici 
and the martyrdom of Savonarola. His rule proved moderate 
and wise, although he had not the qualities of a great states¬ 
man. He introduced a system of national militia m the place 
of foreign mercenaries, and during his government the long 
war with Pisa was brought to a close with the capture of that 
city by the Florentines in 1509. Grateful to France, who had 
assisted him, he always took the French side in Italian politics. 
But in 1512 the Medici with the help of a Spanish army returned 
to Florence, deposed Soderini and drove him into exile. He 
took refuge at Ragusa in Dalmatia, where he remained until the 
election of Pope l«o X., who summoned him to Rome and con¬ 
ferred many favours on him. Soderini lived in Rome, working 
for the good of Florence, to which he was never allowed to return, 
until his death. 

Sec Raza, Vita di Pier Soderini (Padua, 1737), also the articles 
Flokbncb and Medici. 

SODERTELGE, a town of Sweden, in the district (Mn) of 
Stockholm, 23 m. W.S.W. of Stockholm by rail. Pop. (1900), 
8207. It is beautifully situated on a bay of Lake Malar, which 
is here connected with the Baltic by the Sddertelge canal, m. 
in length, with a minimum depth of 10 ft This is on the route 
followed by the Gota Canal steamers between Stockholm and 
Gothenburg: it was opened in 1819, though a canal was begun 
here in the first half of the i5tb century at the instigation of 
the patriot Engelbrecht. The town contains an ancient church, 
believed to date from c. 1100. Here and in the neighbourhood 
are the residences of many of the business class of Stockholm; 
and the town is in favour as a summer resort, having min^ 
springs and baths. There are engineering shops producing 
railway stock and motors, jute spinning and weaving mills, and 
match and joinery works. 

SODIUM [symbol Na, from Lat. natrium; atomic weight 
23*00 (0=i6)J, a chemical element belonging to the group 
of dkali metals. It is abundantly and widely diffused in nature, 
but always in (ximbination. Sodium chloride, or common 
salt {qs).), is exceedingly common, being the chief salt preset 
in sea-water, besides occurring in extensive stratified deposits. 
Sodium carbonates are also widely dispersed in nature, forming 
constituents of many mineral waters, and occurring as prin¬ 
cipal saline components in natron or trona lakes, as efffores- 
cences in Lower Egypt, Persia and China, and as urao in 
Mexico, Colombia and Venexuria. The solid crusts found at 
the bottom of the salt lakes of the Aiaxes plain in Armenia 
contain about j6 % of carbonate eind 80 of sulphate. In 
Colombia there occurs a double salt, Na^CX),'CaC 0 ,'sH, 0 , known 
as gay-lussite. In Wyoming, CUifomia and Nevada enormous 
deposits of carbonates, mixed in some cases with sulphate and 
with chloride, occur. About Szegedin in Hunpry and all oyer 
the vast pusztas (steppes) between the Theiss and the Danube, 
and from the Theiss up to and beyond Debreezin, the soil con¬ 
tains sodium carbonaie, which frequently assumes the form of 
crude alkaline crusts, called “szekso,” and of small saline 
ponds. A purified specimen of such Debreezin soda was found 
to contain as mucb as 90 % of real carbonate, NaCO., and 4 of 
oommtm salt. Natmal sulphate occure in an anhydrous con¬ 
dition as thenardite, NajSO^, at Tarapaca, Chile, and in the 
rocic-ialt deposits at Espartinas near Aranjuez, Spain. Hy¬ 
drated sulphates occur At several localities m ffie province of 
Ma^d and in other provmoes of Spain, and at Hfihlingenin 
Aargau, and copioiu Mpqsits bf glauDerite;,tiie double sulphate 
of sodium and caldum, ane met ulith in tbe salteinines of Vil- 
iairubia in Spain, atStassfurt, and in the province of Tarapaca, 
Chile, &c. A native idtrate of soda is obtained in great abun¬ 
dance in the district of Atacama ahd tbe province of Tarapaca 
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•nd IS imported into Europe in enormous quantities as cubic ' ~ 
nitre te the preparation of saltpetre. Cryolite, a fluoride of 
aluminium and sodium, is extensively mined in Greenland and 
elsewhere for industritd purposes. These form the principal 
natural sources of sodium compounds—the chloride as rock 
salt wd in sea water being of such predominating importance 
as quite to outweigh all the others. But it is questionable whether, 
taken altogether, the mass of sodium they represent is as much 
as that disseminated throughout the rocky crust in the form of 
soda feldspar (t.e. as silicate of soda) and in other soda-contain¬ 
ing rocks. _ From this source all soils contain small proportions 
of sodium in soluble forms, hence the ashes of plants, although 
they preferably imbibe potassium salts, contain traces and 
sometimes notable quantities of sodium salts. Sodium salts 
also form essential in^dients in all animal juices. 

Although many sodium compounds have been known from very 
remote times, the element was not isolated until 1807, when Sir 
H. Davy obtained it by electrolysing caustic soda. This method 
was followed by that proposed by Gay-Lussac and Thtoard, 
who decomposed molten caustic soda with red-hot iron; and this 
in turn was succeeded by Brunner’s process of i^iting sodium 
carbonate with charcoal. Deville made many improvements, 
but the method remained wasteful end uneconomical, and in 
1872 the metal cost 4s. a pound. In 1886, however, Castner 
replaced the carbonate by caustic soda, and materially cheapened 
the cost of production; but this method was discarded for an 
electrolytic one, patented by Castner in 1890. Electrolytic 
processes had, in fact, been considered since 1851, vriien Chiules 
Watt patented his method for the production of sodium and 
potassium from fused chlorides. Among the diflSculties here to 
be contended with are the destructive action of fused dhlorides 
and of the reduced alkali metals upon most non-metallic sub- 
stancesavaiiableforthecontainingvessel and itspartition,and also : 
of the anode chlorine upon metals; also the low fusing-point | 

(95® C. for sodium, and 62® C. for potassium) and the low sf^cific 
gravity of the metals, so that the separated metal floats as a 
fused layer upon the top of the melted salt. Ag^, pure 
sodium cliloride melts at about 775° C., while sodium boils 
at 877° C., so that the margin of s^ety is but small if loss by. 
vaporization is to be prevented. Borchers endeavoured to con¬ 
tend against the first difficulty by employing an iron cathode 
vessel and a chamotte (fire-clay) anode chamber united by a 
specially constructed water-cool^ joint. The other difficulty 
is to some extent met by using mixed chlorides (e.g. sodium, 
potassium and strontium chlorides for sodium extraction), as 
these melt at a lower temperature than the pure chloride. In 
Oistner's process (as employed at Oldbury and Niagara Falls and 
in Germany) fused caustic soda is electrolysed. The apparatus 
described m the patent specification is an iron cylinder heated 
by gas rings below, with a narrower cylinder beneath, through 
which passes upwards a stout iron cathode rod cemented m 
place by caustic soda solidified in the narrower vessel. Iron 
anodes are suspended around the cathode, and between the 
two is a cy^der of iron gauze at the bottom with a sheet-iron 
continuation above, the latter bein| provided with a mov^le 
cover. During electrolysis, oxygen is evolved at the anode and 
escapes from the outer vessel, while the sodiuip (feposited in 
globules on the cathode floats upwards into the mm, cylinder, 
wiithin which it accumulates, and from which it niay be re¬ 
moved at intervals by means of a perforated iron ladle, me futod 
salt, but not the metal, being able to pass fr«ly through the 
perorations. The sodium is then cast into moulds. ^Him 
hydrmdde has certain advantages compared with chloride, 

^though it is more costly; its fusing-point is only 320* C.,And 
no anc& chlorine is produced, so that both 'cOntiairi^ vessel and 
anode mAy be of iron, ,and no porous partitioii It 

Metallic sodium possesses , a silyery lusti^, rai on ekposiire 
to mo)|st air the surface is, rapidly <lulli4;by a Uyer of the 
%droxide. It may be obtii^ed crysiAllird in’ lhe (Quadratic 
systeip by melting m a sealed tuhe'contMning hy)iteg^,aBpWed 


to ooo) peutiaUy, and then pou 
by inverting the tube. The sp 


off the stm liquid pprtkm 
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(Baunffiauer). At ordinary tempmtures the metal has the 
consistency r wax and can be reatoy cut; on cooling it hardens. 
On heating it melts at 95*<i® (Bunsen) to a liquid resembling 
mercury, and boils at 877-5* tod johannsen, Ber., 1905, 
38, p. 3601), yieldit^ a vapow, colourless in thin layers but a 
peculiar pur]^, with a greenish fluorescence, when viewed througdi 
thick layers. (For the optics of sodium vapour see R. W. Wood, 
Physical Optics.) According to A. Matthiessen, sodium ranks 
fourth to silver, copper and gold as a conductor of electricity 
and heat, and according to Bwsen it is the most electropositive 
metal witii the exception of caesium, nibidium and potassium. 

The metal is very reactive chemic^ly. Exposed to moist air 
it rapidly oxidizes to the hydroxide; and it bums on heating in 
air with a yellow flame, yielding the monoxide and dioxide. 
A fragment thrown on the surface of water rapidly disengages 
hydrogen, which gas, however, does not inflame, as happens with 
potassium; but inflammation occurs if hot water be used, or if 
the metal be dropped on moist filter paper. Sodium also 
combines directly, sometimes very energetically, with most 
non-metallic elements. It also combines with diy ammonia 
at 30^400* to form sodamide,NaNH2, a white waxy mass when 
pure, which melts at 155°. Heated in a current of carbon dioxide 
sodamide yields caustic soda and cyanaraide, and with nitrous 
oxide it gives sodium azoimide; it deflagrates with lead or silver 
nitrate and explodes with potesium dilorate. Sodam^e was 
introduced by Claisen {Ber., 1905, 38, p. 693) as a condensing 
agent in organic chemistry, and has since b^n applied in many 
directions. Sodium is largely employed in the manufacture 
of cyanides and in reduction processes leading to the isolation 
of such elements as magnesium, silicon, boron, aluminium 
(fomerly), &c.; it also finds application in oiganic chemistry. 
WiA potassium it forms a liquid alloy tesembUng mercniy, 
which has been employed in high temperature thomometers 
(see Thermometry). 

Compounds. 

In its chemical combinations sodium is usnally monovalent; its 
salts are generally soluble in water, the least soluble being the 
metantimonate. 

Sodium hydride, NaH, is a crystalline substance obtained directly 
from sodium and hydrogen at about 400°. It bums when heaM 
in dry air, and ignite in moist air; it is decomposed by water, giving 
caustic soda and hydrogen. t>ry carbon dioxide is decomposed by 
it, free carbon being produced; moist carbon dioxide, on the other 
hand, gives sodium formate. 

Sevoal oxides are known. A snboxide, Na, 0 , appeals to be 
formed as a grey mass when a clean surface of the metd is exposed 
to air, or when pure air is passed through the metal just above Its 
melting point (l 5 e Forcrand, Compt. rend., 1898,127, pp. 364, 314). 
The monoxide, Na« 0 , is obtained by heating the mehu abo'ro 180° 
in a limited amount of slightly moist oxygen (Holt and Sims,/own. 
CUm. Soc., 1894, i. 442): it may also be prepared by heating 
the nitrate or nitrite with metallic sodium, free nitro^n bdng 
eliminated (German patent, 142467, 1902). It forms a grey mass, 
which melts at a red heat and violently combines with water to 
give the hydroxide. The l^roxide or caustic soda, NaOH, is 
usually manufactured from the carbonate or by electrolysis of salt 
solution (see Alkau MANWACtURB). When anhydrous it it a 
colourless opaque solid which melts at 310°, and decomposes at 
about 1100*. It is.very soluble in water, jddding a strongly alfatWw K 
solution; it also .dissolves in alcohol. It absorbs moisture and 
carbon dioxide from the atmorohere. Several hydrates are known: 
2Na0H*7H,0 is obtained as largs monoclinic crystids by oooUng 
a solution of specific gravity 1*363 to -8“; Pidrettng Qotim. Chjim. 
Soe., 1893, 65, P. 890) obtained NaOH-HfO firom hot concentrated 
solutions imd NaOH-aF^O from a solution of tne hydroxide Ih 
96*8 % alcohol. (See also De Forcrand, Compt. rsfhi., 1901, 133, 

^ Soimm dioxide, NagO,, is formed when the metal is heated 
an excess of air or oxygra. In praetids the metal it placed oh 
aluminium trays traversing an iron tube heated to 300*, tiuough 
which a current of air, freM from mo&tnre and carbon dioxide, is 
passed; the jproctes is made eontineous, and tiie produet OontHllB 
aboa't M % Na^s: 'Whan pure, sodium dhndde has a faint y^Ioiedth 
tinge, bvti Oil'exposure it whitens (W. {(.Bonsfleld and T. M. Lewry, 
Pm. Ttaris., 1903, A. 204, p. 253). .When dissohisd in waitei-it yields 
Boine RaOH and H,0^; on cryMiflMag a cold solirtibn MejO^-SHgO 
sepUraM ks Uqge tabuiar hotagona! erystals, which’Oii'dijdng over 
su^hunc a^d give Na^Os-aH^; tiw former U‘ fdao' ebtained Ify 
pteimtatfng a mixture 'of/caustic soda apd RydiMgen peroxide 
idItmOnB With aleOfaoL Acids yield a sodium Silt ana bee oxygen 
or hydrogen peroxide; with carbon dioxide It giVea sodiom cmbMatte 
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and free oxy^; carbon monoxide gives the carbonate; whilst 
nitroos and niiiic oxides give the nitrate. A solution in hydro¬ 
chloric acid, consisting oi the chtorids and hydrogen peroxide, is 
used for btoaching straw under the name of sodarbleach; with 
calcium or nu^nesium chlorides this soltttlon.gives a BoUd product 
which, when dissolved in water, is used for the same purpose j|Castner, 
Joum. Soe. Chem, Ind., 1893, p. 603). Sodium dioxide is chiefly 
employed as an oxidizing agent, being used in mineral analysis and 
m vanous organic preparations; it readily burns paper, wood, &c., 
but does not evolve oxygen unless heated to a high temperature. 
Sodyl hydroxide, NaHOg, exists in two forms: one, Ma'O'OH, 
obteinsd from hydrogen peroxide and sodium ethylate; the other, 
O.'MaOH, from absolute alcohol and rodium pimxide at 0°. Th^ 
are strong oxidizing agents and yield alkaline solutions which 
readily evolve oxygen on heating. Sodium trioxidc, NOgO,, is said 
to be formed from an excess of oxygen and a solution of sodiun- 
monium in liquid ammonia Water decomposes it, giving oxygen 
and the dioxide. 

Generally speaking, sodium salts closely resemble the correspond¬ 
ing potassium salts, and their ihethods of prmaration are usually 
the same. For sodium salts not mentioned below reference should 
be made to articles wherein the acid is treated, unless otherwise 
indicated. 

Sodium combines directly with the halogens to form salts which 
are soluble in water and crystallize in the cubic system. The 
fluteide, NaF, is sparingly soluble in water (i part in 25). Fot the 
chloride see Salt. The bromide and iodide caTstalUze from hot 
solutions in anhydrous cubes; from solutions at ordinary tempera¬ 
tures in monoclinic prisms with zHgO; and at low teiweratures 
with sHgO. According to M. Loob {Joum. Amir. Chem. Soc., 1965, 
27, p. 1019) the iodide difiers from the other haloid salts in separating 
from solution in alcohols with " alcohol of crystallization." Sodium 
sulphide, NagS, obtained. Iw saturating a caustic soda solution with 
sulphuretted hydrogen and adding an equivalent of alkali, is em¬ 
ployed in the manufacture of soluble soda glass. Sodium sulphite, 
Ma^Og, which is employed as an antichlor, is prepared (with yHgO) 
by saturating a solution of sodium carbonate with sulphur dioxide, 
adding anoOite equivalent cd carbonate and cryst^zing. The 
anhydrous salt may be prepared by heating a saturated solution 
of the hydrated salt. H. Hartley and W. H. Barrett (Joum. Chem. 
Soc., 1909, 95, p. 118^) failed to obtain a decahydrate which had 
been previously described. The acid sulphite, HaHSO,, obtained 
by saturating a cold solution of the carbonate with sulphur dioxide 
and precipitating alcohol, is employed for sterilizing beer casks. 
Sodium sulphate, NOgSOg, known in the hydrated condition (with 
loHgO) as Ghiuber's stdt, is manufactured in large (mantitics 
for conversion into the carbonate or soda (see Alkali Manufac- 
tvkb). It has long been doubted whether sodium yielded an alum; 
this was settled by N. I, Surgunofi in 1909 (Abst. Joum. Chem. Soc. 
ii. 1001), who obtiwed cubic crystals from a supersaturated solution 
of sodium and idu min iu m si^nates bebw 20°, higher temperatures 
giving monodinic crystals. The acid sulphate, NaHSOg, also known 
as bssulphate of soda, is obtained as large asymmetric prisms by 
crystallizing a solution of equivalent quantities of the normal 
sulnhato and sulphuric acid atmve 50°. The acid salts Na,H(SOg)g 
ana NaiH(S04)<|'lLO are obtained from the normal sulphate and 
sulphuric acid Q. iJ'Ana, Bir., 1906, 39, p. 1534). 

The manufacture of sodium carbonate, commonly called soda, 
is treated under Alkali Manufacture. The anhydrous salt is a 
colourless powder or porous mass, having an alkaline taste and 
reaction. It melts at 1008°. On solution In water, heat is evolved 
and hydrates formed. Common washing soda or soda-crystals is 
the decdiydratc, Na^COg'ioH/I, which appears as large clear 
monoclinic crysnds. On exposure, it loses water and gives the 
monohydiate, NogCOg-HgO, a white powder sold as crystal 
carlxmate "; this substance, which is also: formed on heating the 
decahydrate to 34°, crystallizes in the rhombic system, l^th these 
hydrates occur m the mineral kingdom, the former as natron and 
the latter as tbermonatrite. The heptimydrate, H^COg'yHgO, is 
obtained by crysteUizing a warm saturated solution in a vacuum; it 
appears to be dimorphous. The acid carbonate or bicarbonate of 
som, NaHCOg, is produced in the ammonia-soda process for alkali 
nuMufacture. .Another.acid carbonate, Ha/X)g‘2NaHCO,‘3l^O, 
is Ae mineral trona or urap. We may here notice the " percar- 
boiwtes " obtained by Wolffenstein and Peltner (Ber., 1908, 41, 
pp. 375> a8<^ on actiiw .with gaseous or solid carbon dioidde on 
KagG^ nkPs and KaHOg at low temperatures; the same authors 
obtained 4 pnborato by adding sodium metaborate solution to a 30% 
solution of sodinm peroxide previously saturated with carbon dioxide. 
For sodium mtaite see HtTROCENl hir sodium nitrate see SALTPgTBx; 
for the cyanide,see Prussic Ann; and lor. the borate see Borax. 

Of the sodium silioates the most impoftant is the mixture known 
■8 soluble aoda ^aw .formed by calcmii^ a mixture pi white sand, 
soda-ash and charcoaig or by dissolving silioa in hot caustic soda 
under pressure. It is «;colourless transMiwt glass mass, which, 
dissdlvas in boiling watef.to forma thick,liquid, It is employed in 
certain iprinting pTccee8es, ,aa a cement for artmHal stone andjor' 
mending .glass, porcelain, Ac., and also for maWpg the so-called 
aiUcated soaps (see Soap). 


Sodinm is most distinctly recognized by the yellow coloration 
which volatile salts inroart to a Bunsen name, or, better, by its 
emisaion spectrum which has a line (double), the Fraunhofer D, line, 
in the yellow (the wave-lengths are 5896 and 5890). The atomic 
Weight was determined by Stas to be 22-87 (Hoei); T. W. Richards 
and R. C. Wells (Journ. Amor. Chem. Soc., 1905,27, p. 439) obMned 
the value 23-006 (0==i6). 

Medicine. 

Pharmacology. —The metal sodium is not used in medicine, but 
many of its ^ts are employed. Besides liquor sodii ethylatis the 
following salts and preparations are used in the Briti^ Pharma¬ 
copoeia. (i) Soda carboms, known as washing soda; this carbonate 
on heating yields sodii carbonis exsiceatus and sodii bicarbouas; from 
the latter is made trochiscus sodii bicarbonatis. (2) Sodii phosphas. 
From sodium phosphate are made sodii phosphas effervescens and 
sodii hypophosphis (see Phosphorus). (3) Sodii sulphas (Glauber's 
salt), with its sub-preparation sodii sulphas effervescens. (4) Soda 
tartarata (Rochelle salt), a tartrate of sodium and potassium, from 
which is made puMs sodas tartaratae effervescens, known as Seidlitz 
powder. (3) Sodii citro-tariras effervescens, a mixture of sugar, 
sodium bicarbonate, citric and tartaric acids. (6) Sodii ehloridum, 
common salt. (7) Sodii sulphis. 

For sodii bromidum, iodidum and salicylatum see Bromine, 
Iodine and Saucvuc Acid respectively. For sodii arsenas and 
cacodylaie see Arsenic. Sapo durus (hard soap) is a compound of 
sodium with olive oil, and sapo animalis (curd soap) is chiefly sodium 
stearate. 

Toxicology. —Poisoning by caustic soda is rare, hut occasionally 
it takes p^e by swallowing soap lees (sodium carbonate), which 
may contain some impurities of caustic soda. The symptoms and 
treatment are the same as described under Potassium. The salts 
of sodium resemble potassium in their action on the alimentary 
tract, but they are much more stowly absorbed, and much less 
difiusible; therefore considerable amounts may roach the small 
intestine and there act as saline purgatives. They are slowly 
absorbed into the blood, and are a natural constituent of the blood 
plasma, which derives them from the food. Sodium is excreted 
by all the mucous surfaces and by the liver and kidneys. On the 
latter they act as diuretics, but less powerfully than potassium, 
increasing the flow of water and the ou^ut of urea and rendering the 
urine less acid. They are said to dimmish the secretion of the 
bronchial mucous membrane. 

Therapeutics: External Use. —The liquor sodii ethylatis is a 
poweriul caustic and is used to destroy small naevi and warts. A 
lotion of sodium bicarbonate is useful to allay itching. Solutions 
of sodium sulphite are used as mild antiparasitics. Internal use .— 
Sodium chloride is occasionally used in warm water as an emetic, 
and injections of it into the rectum as a treatment for thread worms- 
A 0-9 % solution forms wliat is termed normal saline solution, 
which is frequently injected into the tissues in cases of collapse, 
haemorrhage and diarrhoea. It forms a valuable treatment in 
diabetic coma and eclampsia, acting by diluting the toxins in the 
blood. From this has developed the intramuscular injection of 
dilute sea-water in the treatment of eastro-enteritis, anaemia and 
various skin affections. Sodium chloride is an important constituent 
of the waters of Homburg, Wiesbaden, Nauheim and Kissingen. 
Sodium bicarbonate is one of our most useful gastric sedatives and 
antacids, relieving pain in hraerchloridia. It is the constituent of 
most storaacbic mixtures. Effervescent soda water is a mild gastric 
sedative. &dium phosphate and sulphate are cholagogue purga¬ 
tives and are used m the treatment of gallstones. The sulphate is 
the dhief constituent of Marienbad and Coriabad waters. Large 
doses of these salts are used to remove fluid in dropsy. Soda ttf- 
tarate is purgative and dinretic, as is the citro-tartarate. These 
purgative sodium salts are most useful in the treatment of chronic 
constipation, and of the constipation associated with gout and 
hepatic dys^sia. They ^ould be dissolved in warm water and 
taken in tM morning, fas^g. la visceral gont and chronic catarrhal 
condittens of the stomach a course of alkidine waters is distjnetiy 
beaeficiaL Sodium salts have, not the depressant effect so marked 
in those of pota^um. 

SODOM AHD GOMORRAH, in biUical geography, two of five 
cities (tiie others aomed Admah, 2 eb<min_ and or Zoor) 
which were together loiown as the “cities of the KilAar ’ 
(circle), somewhere in the neighbourhood of the Dead Sea. 
They occupied a fertile region, choseii by Lot for his dwelling 
(Gen. xiii. ro-ia). They were attadted by the four great East¬ 
ern kings aiid spoiled,but restored,!^ the intervention of Abram 
and his men, coming, to the aid df Lot (Gen. xiv.). They were 
proveiftiaj for wmlfodness, fpr udiich tlwy Were destroyed by a 
rain of “ &e and, brimstone *’ (Gen. iqxi). the siu of the 
citins, the faistorfoii^ of ^ events narrated of them and the 
nature of the oitai^phe that destroyed are nmtters of 
hot dispute.: Modem names, more dr less similw to the ancient 
ap^ations, haye been noted in different parts of the Deafl 
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Sea area; but no certain identification can be based on these 
simifauities.' The most strikhig coincidence is Jebe! Vsdim, 
by some C(}uated with confidence to Sodom. The names are 
radically identical; bnt the hill b merely a salt-ridge 600 ft. 
ht^h and 7 m. toiigj and cannot possMy represent an ancient 
city. The most that'ean be said is that the names have 'lingered 
in the Jordan valky in a vagne tradition—very likefy helped 1 ^, 
not entirefy due to, Kteraty accounts of the catastrophe— 
just as has the name of Lot himself in the Arab name of the 
Dead Sea. 'The catastrophe has been explained as a volcanic 
eruption, dr an explosive outburst of gas and oil stored and 
jwcumdlatinB at h&h pressure. The latter, to which parallels 
in geologically simiUr Regions in America are not unknown, 
b the most probable natural explanation that can be dfered. 

(R. A. S. M.) 

WDOMA, IL (1477-1^9), the name given to the Italian 
painter Giovanni Antonio Bazzi (who until recent years was 
erroneousty named Razzi). He b said to have borne also the 
name of “ Sodona ” as a family name, and likewise the name 
Tizzioni; Sodona is signed upon some of his pictures. While 
“ Bazzi ” was corrupted into “ Razzi,” “ Sodona " may have 
been corrupted into Sodbma Vasari, howevet, accounted 
for the name differently, as a nickname from bis personal char¬ 
acter. This version appears to have been inspired Bazzi’s 
pupil and subsequent nval Beccafumi. In R. H. Gust’s recent 
work on the painter another suggestion is made. Vasari tells 
8 story that, Bozzi’s horse having won a race at Florence, 
a cry of " Who b the owner ? ” went up, and Bazzi contemptu¬ 
ously answered “ Sodoroa,” in order to insult the Florentines 
(according to Milanesi); and Mr Gust offers the suggestion of the 
Italian friend, that the racing name was really a clipped form of 
So doma, “ 1 am the trainer." Whatever the retu origin, the 
name was long supposed to indicate an immoral character. 

Bazzi was of the family de Bazb, and was bom at Vercelli 
in Lombardy in 1477. His first master was Martino Spanzotto, 
by whom one signed picture is known; and he appears to have 
bmn in his native place a scholar of the painter Gipvienone. 
Acquiring thus the strong colouring and other dbtinctWe marks 
of the Lombard school, he was brought to Siena towards the 
dose of the isth century by some agmts of the Spannocchi 
family; and, as the bulk of his profesrional life was passed in 
this Tuscan dty, he counts as a member of the Sienese school, 
dthough not strictly affined to it in point of style. He does not 
seem to have been a steady or laborious student in Siena, apart 
from some attention which he bestowed upon the sculptures 
of Jacopo delia Quercia. Along with PmturiGchio, Jie was 
one .of tiie first to establish there the matured style, .of the 
Cittiju^eenlo. Hb sliest works of repute are seventeen fmscoes 
in Ae Benedictine inon^eiy of Montei Oliveto, bn the road 
from Siena to Rome, illustrati^ the of St Benedict, in 'con¬ 
tinuation of the series which Luca Signordli liad htgun in 
Bazzi completed the set in 1502. Hence he was invited to Rome 
the pefebrated Sienese merchant \^okind Ch^, and vras 
employed ^ Fjope Julius'IL ip the Ganbii della &gi»tufa iii the 
Vatican. ' He executed two ff^at compdritions 'tad various 
omamehrn tad grotesqubs. ’ Ine latter are still exttat; bdi the 
larger works did not satisfy the pope, who eifg^d to 

su&titirte hb " Justice,’' “Foe^,” tad ‘''fheQlogy.’' In 
the Chigi Faltac (now Fa^i^ina) BOzzi pdbted .some ejects 

S m the life; btAlexander ttibGrekt.: " Alexta^ iji the Ttat bJ 
rius " tad tb<i "Nuptiitisbf' the Conquettir jvitiiH'tftana "(Iw 
sogab considered Ms mastet.pi<^]| a|ie |^ictilarty hofkea, 


Wheti' !^ X, i«s h»de pope (iSta) 
a'pfcWto of the .Dtttihbf Lup^,” (or '9^ qtapattaj;’ ^iw^mg 
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to tome acedutify); hub a lafige siim of jittaufy M fyeonP 

pense tad entotodhim a dayaliere.. Hazzi afreivnurdsitaamed to 
SWto 'and.'at alatdr .tatbyrtaf dt yroi* toRiaJ’ybl- 

teita,.tad, L^qiB, From F^toa'Ke retuaiod'fo,aetia,tiot.»hg 
befoni death'Jtrfaicti.tddK'pltaeott the lathdtjFdbniAy'iteid 
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of good position, but the spouses disagreed and sqiorated pretty 
soon afterwatds. A dhu^tter of theirs married Bartolommeu 
Neroni, named idso Riccw Sanese or Maestro Rioeto, one oi 
Bazzi’s principal pupib. 

It js said that &zzi jeered at the Stistoly of the Painters w ti tteh 
by Vasari, and that Vasari conseqnentiy traduced bin; certahily 
he. gives a bad account ot Baazi's morw aad demeanour, and is 
niggardly..towards the merits at hk art Acoordiiu; to Vasari, the 
ordinary name by which Bazzi was known was n Mattaccio " 
(the Madcap, the Maniac)—this epithet being first bestowed upon 
him by the monks of Monte Oliveto. He dressed gaudily, lilre-a 
mountebank; his house was a perfect Noah's ark, owing to Ihe 
strange miscellaiqr .of animals which he kept there. He was a 
cracker oi jokea and fond pf music, and sang some poems composed 
^ himself on indecorous subjects. In his art Vasari alleges that 
wzzi was always n^gent—his early success in Siena, where he 
punted many portraits, being partly due to want of competition. 
As ho advanced in age he bectune too Uzy to make any cartoons 
for his frescoes, but daubed them straight off upon the waU. Vasari 
admits, nevertheless, that Bazzi produced at mtervate sonu works 
of very fine quality, and during his lifetime bis reputation stood high. 

The general verdict is that Bazzi was an able master in ennuskon, 
motion and colour. His taste was something like that of Da Vinci, 
eqiecially in the figures of women, which have grace, sweetness and 
uncommon earnestness. He is not eminent for drawing, grouping 
or general elegance of form. IBs easel pictures are rare; thhn are 
two in the National Gallery in london. 

It is uncertain whether Bazzi was a pupil of loonazdo da Vinci, 
though Morelli (in his Italian Pictures in German Galleries) speaks 
of his having " only ripened into an artist during the two years 
(1498-1500) be spent at Milan with Leonardo”; and some critics 
see in Bazzi's " Madonna " ib the Brera (if it is really by Boesij’the 
direct influence oi this master. Modem criticism follows htontili 
in supposing that Raphael painted Biuzi's portrait in " The School 
of Athens; ” and a drawing at Christ Church is supposed to be a 
portrait of Raphael by Baza. 

His most celebrated works We in Siena. In S. Domenico, in the 
chapel of St Catherine of Siena, are two frescoes painted in 1526, 
showing Catherine in.ecstaay, and fainting as she is about to receive 
the Eucharist from an angel—a beautifm and pathetic treatment. 
In the oratory of S. Bernardino, scenes from the history of the 
Madonnk, painted by Bazzi in conjunction with Pacchia and Beoca- 
iumi (I53l6-rs38)—"Visitation'’ aad the "Assumption"— 
are noticeable. In S. Francesco are the "Deposition bom the 
Gross " (1513) and " Christ Scour^ "; by many critics one or other 
of these paintings is regarded as Bazzi's masteipiece. In the (shoir 
of the cathedral at Pisa is the " Sacrifice of Abraham," and in the 
Ufiflzi Gallery of PlOrenGe a " St Sebastien." 

See for further details, Gimanni Antonio Batti, by Robert H. 
Hobart Cust (1906), which contains a full bibliography. (W. M. R.) 

SODOB AND MAN, the name of the bishopric of the Ghurch 
of England vriiich inclndes the Isk of Man and adjacent kiets. 
In 1154 the diocese of Sodor was formed to include the Heb¬ 
rides tad other islands west of Scotland (Nome Sudr-eyjar, 
Sudreys, or southern isles, in distinction from Nordr-tyjar. the 
northfrm isles of Orkney and Shetland) and the Isk <n kan. 
It was in the archdiooese of Trandhjem in Norway. (The con¬ 
nexion (if tile Isle of Man with Norway is considered s.t. Mad, 
IsiM or.) A Norw^ian diocese of Sodor had been m existence 
previously, but its hwtoiy is obscure,tad the &st union of Mmi 
iwith it in *098 by Ma^Us Barefoot is oSily traditiomd. The 
Norwegtan conneiaon was broken in 1266, Ota in V334 Mias was 
detadttd' froin the Scottish island. 'The catha^ ‘of Sodor 
was on St Patrick’s Isle at'Ait!! ($[.».), tad it ii possible that the 
Raise SbdtHr being lost, its meanly wta a|^lM 'to the isk as 
tile seat of the bSi6p. The termination'" and Mta " seems t» 
have been Oddto in tMi 'I7tit eentmy Ify a draughtsmaa 
ignorant of the iwoper 'applkaticm of the name rif Sodor to the 
msfaopric of |fan/’ By tme lalter part of the ifith centofy'the 
terms Sodor aitd Man had become mterdiahgeabk, the bkhoprk 
beingMken of BS'that Of Sodor or Man.' ‘TiM 16^ the bistaps 
ifiviimofy Sigiled thefftisdves Sodorensit} «itet that date ait& 
ifiB4, sometimes Sadsrmsts and sometimes “ Sodor and 
Man,’*' and aftta tali oiwaya ^SOdor and Mon,” 'Ihe see, 
sshik foy tome burposto is the niribdiobese of York, has itt own 
coiivtoatita. the bitoop rite in fta'House of L«fl|(;'hnt has 
no'Vttie;' ■ ' ' .n- ■- . 

Sto A.'W. Moore, mtHfryot mm of Jtfk) (Ltadtaj tooo). 

MHiiFt a town of Geritany, in tiie tYtiihtt ptovi^ 
WesIpMiua, situated in a fertile plain ( 5 tator'FMrto), 33 to. E. 
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of Dartnnmd^ on the main 'nulway Cologne-Elberfeld-BerJin. 
Pop. (1905), 17,394. Its early importance is attested by ite BQven 
fine chur^M (sue Protestant), of which the mMt asking are 
St Peter’s, the Wiesenkirche, a gem of Gothic anchitecture, 
Haria zur jHohe—St MaryK>n-the-hejght—^With beautiful mural 
frescoes, founded in 1314 aad restored in 1850-1858, and the 
Roman 'Catholic cathedc^, founded in the 10th century by 
Bruno, brother of Otto the Great (the present building was 
erected in the izth century). This last, with its very original 
facade, is one of the noblest ecclesiastical monuments of Gemmy. 
Remains of the broad wall, now partly enclosing gardens and 
fields, and one of the gates remain; but the thirty-six strong 
towers which once defended the town have disappeared and the 
moats have been converted into promenades. The town hall 
(1701) contains valuable archives, and among the numerous 
educational establishments must be m«itioned the gymnasium, 
founded in 15M, through the instrumentality of Melanchthon, 
an evangeUctu teachers’ semitutry, an agricultural school, 
and a blmd asylum. Iron-working, the manufacture of soap, 
hats, sugar, cigars, bricks and tiles, linen-weaving, tanning 
and brewing, togethw with market-gardening and farming 
m the neighbourhood, and trade m cattle and grain are the 
leading industries. 

Mentioned in documents as early as the 9th century, Soest 
was one of the largest and most important Hanseatic towns in 
the middle ages, with a population estimated at from 30,000 
to 60,000. It was one- of the chief emporiums on the early 
trading route between Westphalia and Lower Saxony. Its 
code of municipal laws {S(Mfan; jus susatmse), dating from 
1144 to 1165, was one of the earliest and best, and served as 
a model even to Lflbeck. On the fall of Henry the Lion, 
duke of Saxony, Soest passed with the rest of Angria to 
Cologne. In the itth century the strife between the towns¬ 
men and the archbishops broke out in open war, and in 
1444 the strong fortifications of the .town withstood a long 
siege by an army of 60,000 men. The women of Soest are said 
to have distinguished themselves in this contest {Soester Fehde). 
Papal intervention ended the strife, and Soest was permitted to 
remain under the protection of the dukes of Cleves. The 
prosperity of the town waned in more modem times: in 1763 its 
population was only 3800; in i8t6 it was 6687. 

See Vogeler, Soest, seine AllertUmer uni SehenswUedigkeitm 
(Soest, 18^): Hausbwg, Die eoesta/ FeMe (Trier, t88a); Stauner- 
mana. Die Wanimalereien in ier Kirche Maria eur Hdka in Soest 
(Soest, 1890); Aldenkirchsa, Die tnitlsfdUsrliehe Kunst in Sosst (Bonn, 
1875): iM^otftunA'fogeileSfKunstilenkmilei'des KreisssSoest (Soest, 

SOIAt a long couch with stufied back, arms and seat, to hold 
two or more persons. The word is of Arabic origin, and is an 
adaptation of suffak, couch, from root saffa—to draw up in line< 
According to Richardson, Piet, of Eng. Ifug. quoted by Skeat, 
the Aia^ suffak was particulwly a reclining place of wood or 
stone {daced b^ore the doors oi Oriental houses. In the history 
sA furniture the sofa was a deve^pment of the straight-backed 
settee. It was much therefore a lo^ chair or qoRibiaation 

of (hairs, as a seat or. couch for reclining. The eady r9th- 
oentury type had-a (lack with a single arm at one,end, tj^ other 
being left open. The roost favoured modern form is that known 
asitbe Chesterfield, yntfi dmible arms 8nd,ba(h» heavily padded. 
(See also, SmxE.) 

a Portuguese seaport on the east coast of Afri(», 
at the of a rivor of the some name, in go" 12' S. Fop. 
(1900X looo- The town possesses,scarcely a trace of its 
' fonner importance, aR(i what it had was nearly gU tgken 
away by tiie establishment of Beita(4W.) a iittie.te. the north in 
£890. Sofala -Harbour, onco eapahlaref iholding a hundred lar^ 
vessels, is siltingfilP and is obstruptad by. a bar. :Rajns <qqtt 
of the strong fort ht#;by the,Portiigimse,m the i6th oentuiy. 
I^vious to its conquest by the Portuguese in 1505 Sofala 
was 1^. chief tovm Mahomhsedap state, Arabs 

having ,frtablished. thepijielyes there, in the. century ,or 
earlirt. one time It. fifrmed part of the; sultanate of 


Kilwa (9.0.). Sofala was visited by Portuguese Jour. Peto 
de CovilhSo, in 1489, who was attracted thither by the mpprts of 
gold-mines oi whici Sofala was the port The conquest of tfae 
town followed, the first governors of fiie Portuguese East Afticu 
possessions b«ng entitled Captains-Geperal ,of, Si^aht (See 
PoKxuouBSB East Aikica.). Thomfi lopes, who accompanied 
Vasco du Gama to India in 1502 and left a narrati ve of the voyage 
(first printed in Remusio, Viaggi t nawgatfow), .identifies Sofala 
with Solomon’s Ophir and states that, it was tbe -hepe of the 
Queen of Sheba. Tliis identification of, Sofala with C^hii, to 
which Milton alludes {Par. Lost, xi, 3997401), is .untenable. 

Ihe small island of Chilpane, with a good liarbpur,,4o m. S. 
of Sofala, has been colonized from Sofda (the township being 
named Chingune), as has also the island Santa (orolina, in the 
Bazaruto archipelago. 

See Butt. Gsogr. Soc. Mosambiqus (1882) for an acccraat'ttf^he 
Sofala mines; and, generally, Idrisl, Climate, i 4 6; O. Dappei;, 
Description ie I’Afrique (Amsterdam. 1,686); T. Baines, The Cola 
Regions oi South Airwa (1877); G- McC. Theal’s Records of Soetth 
Eastern Africa (1898-1903); Sir R. Burton's notes to Tiis edition’of 
Camoens. 

SOFFIONI (sometimes q>elt suffiani), a name applied in 
Italy to certain volcanic vents which emit jets of steam, 
generally associated with hydrogfen sulphide arid carbon dioxide, 
sometimes also with a little ammonia and niarsh-gas. The 
soffitxii are usually arrtoged in groups, and are best represented 
in the Maremma of Tuscany, where they contain a small pro¬ 
portion of boric acid, for which thw are utilized industrially. 
For such natural steam-holes, the ftench ge()l(gists often use 
the term soufflards in place of tile Italian soffioni. 

SOFI^ (from Fr. soffiie, Ital. soffitta, a ceiling, formed as 
if from swfictus idt suffixus, Lat iuffigere, to fix underneath), 
a term in architecture given to the underside of any constnic- 
tionaJ feature; as for instance that of an arch or an architrave 
whether supported by piers or column; also to the underside 
of a flight of stair?, an<f in the (daisSic emtablatiire to the 
side of the projecting comice. 

SOFIA (Bulgarian Sredets, the, middle town, a name now 
little used), the capital 6f Bulgaria, situated almost hi the 
centre <)f an upland plain, about 1700 ft. above sea-level, between 
the Western Balkans on the N. and Mt Vitosh on the S. 
Pop. (1907), 82,187. Two small tributaries bf the river Isker, 
the pWlovetz and the Eleshnitza oi* Boyana, flow respedtiydy 
on the east and west sides of the town. Sinro 1880’the rify 
has been almost entirely renovated, m the “ Euyqjiera ” style; 
the narrow tortuous lanes and mean bouses o( the Tonrah 
epoch have almost disappeared, tmd ® heiir town mtii Sttaght 
parallel streets has berii cohtitnicted in (he 
ne oldest building in Sofia , is tiie little Irbupd. (Shajiei fif St 
George in the Jew^ quarter—ongiflilly', it is ,sald. a' Kbman 
temjSej then a chui^^, then a Bujsque, and ho* a 'chuf(a> once 
more. the priheipal inoiwuw the large Buyuk Qj^a, vritb 
nine metai cupolas, has become the Natioiial' Mii^m;. the 
Tcherha Pjarnia or Blath Mosque, latterly us^ ja jSrison, 
has been transfbrm^ into h handsprne chuiraj ime Ban)*,- 
basW. Djamia, with ife oicttreique nnhiarfet, w ^ ui^^ 
Moslem wppwppers. , Qose to me 1 fiSt-n;M(^ in-the efetre 
of the town, are the public bath? with hot (temj^ture 
XXf fX Tr» the catoedral or church of Swti Krai, (the. ^t 
Riri^ ; a modem building, art ;pres«vea % j’ieihftiris .of (he 
S«r^ kirrg Stefan Ufosh li(. , A,large in^,ca(hedrtl ditdiciat^ 
to St Alexander 1 )Iev 8 ki'was iq.c6uree (M rtnstructlcin in, 1907;; 

' ^ m chur^ a St' &ph», 


thefoundation-stohe w^^eh. - , , .f- v 

Thepajapeof,thepHnee,opcufrraigWof areTwkishkpnak 
was AlexanfiiW^ifi iU>^been gpatiy 

iletedmiW 


. Ifi firorit <fi, M;patols tire 
puhlS^iwto or Be thq^isrg^ jp 

south-|£t«m IkiW]»i^«9Wleted in, , .ythpr^pt^t 

builaiS;'ajrt: 

of the ^ofi„the ,of jwar apd cotornerrt, ^ Vw.vW'- 

sity' wp> the n^^^I'Printing.p^, §e nafiqntf .ihe 

officert^jelub ai>A rtvOral if .ww 
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isauadleum contains the remains of Brince Alejcander; there are > SOGEMI FIQIWP. <« great inlet of the west coast 
monuments ft) the tsar Alexander II., to Russia, to the medical penetrating the imainland to a distance of 136 in. . the 
ofiicBrs who fell in the war of 1877, and to the patriot Levsky. longest f|ord inJNorway, and the deepest, approa^ipg Jpo, 
A public park has been laid out in the eastern suburbs. The fat&ms m some parts. Sognefest at its ^trance is SO-i.ip*- 
city is well drained and possesses a gwd water simply; it is by water frornij Bergen, in 61° s' N. . direct*^,, 

lighted by electricity and has an electric car system. It oon- from the sea is. easterly. For the .fing. ^ m. the aonwff 
tains breweries, tanneries, sugar, tobacco, cloth and silk fao- flaatking mout>tainSiare unbrokai by any, opnsidersble brandi,i. 
tories, and exports skins, clotii, cocoons, cereals, attar of roses, but from thiapointsevBl^ de«P, narrow inlets,rmpily, P*netrgt- 
dried fruit, to. Sofia forms the centre of a railway system ingthejos^^sbiae and Jotunijeldto the north m^thenort^ 
radiating to Constantinople (300 m.), Belgrade (206 m.) ward cxteanion of the HardangtHjeld to the Soulhi wfilod, in.' 
and central Europe, Varna,Rustchuk and the Danube, and' at their bfada, by enowrcladtnoantains.and i^equcnted by 

T^* . . __ At- _ _• _ ant. _ _t?_!_ .'*1 ..aAt_ _'Sy»_ a ___ urn. — 


Kiustendil near the Macedonien frontier. The climate is traveUeromaocoiintof the raagnificent scenery. . Thej)r>hcmal 
healthy; owing to the devated situation it is somewhat ccdd, araFiam-lands, Sogndals andI^yster fjords to,thenoithM 4 #>'<WS. 
and is liable to sudden diurnal and seasonal changes; tbe tern* fjord to the ^east, Laerdals'and, Auriands. {jords to the south, 
perature in January sometimes falls to 4“ F. below aero and ini From the last branches the Naerb fjord, with a precapitoua 
August rises to 100°. The population, of which more than two- valley of great bcautj' (Naetodalwjat its head, trav^ed by a 
thirds are Bulgarians, and about ono-sixth Spanish Jews, was road, from (^dvangen on the fjord, across the Stalheim Pass, tp;, 
20,501 in i88t, 30428 in 1888,46,593 m i893,and 82,187^1997. Vossevangen. The other principal villages'are Vadheitn on,tbe 
ffxitofy.—The cokmy of Serdica, founded here by the emperor outer fjord, the terminus of the road from Nordf,jord; Balholm . 
Trajan, became a Roman protoncial town of considerable and Fjaerland^cencres for visiting the fine glaciers of Jostedal); 
importance in the 3rd and 4th centuries A.D., and was a favourite Lekanger, Sogiidal, and .LaerdaCoren, whence a road strikM 
residence of Consitantine the Great. Serdica was burnt by the south-east for the Valders and Hallingdal districts. . 


Huns in AJ>. 447; few traces remain of the Roman city, but, SOHAM, a town in the Newmarket parliamentary dvyisiop 
more than one hundred types of its coins attest its importance, of CamWdgeshire, En^and, 5 m. S.E. of Ely by a branii^ 
The town was tidken by the Bulgarians under Kmm in a.d. 809; of the Great Eastern railway. Pop. (1901), 4230. It' lies in 
the name &rdica was converted into Sredetr by the Slavs, the midst of the flat fen country. To the west a rkb.iramt,, 
who. associated it with sreda (middle), and the Slavonic stiU known as Soham Mere, marks ^ place of one of the 
form subsequently became the Byaantine ■’Waditza. Tbe wide and sh^Iow sheets of wat«a'in the district now, dramea,i 
name Sofia, which came into use towards the end of the t4th The church of St Andrew is cruciform and had formerly a cqntrM' 
century is derived from the early medieval church of St Sophia, tower; the existing western,tower is, of fine and ornate Perpendi- 
the massive ruins of which stimd on an eminence to the east cular work. The body irf the clwEch,however,isjaainly freiw- 
of the town. The church, w 4 ii<fli was convwted mto * mosque tional Norman with additiems princ^^y Decorated, including 
the Turks, was partly destroyed by earthquakes kt t8j8 a beautiful east window, much ancient woodwork, and pi^. 
and 1858. The town successfully resisted the attacks of the details of interest. Tlte grammar school dates from i6$7,., The 
emperor Basil II. in 987; between 1018 and n86, under Byzan- road from Soham to Ely was oonsfrvM^ as a cautowgy across 

r_ _.a- *A_3 -- A _4 .UTm 4t%A. fnvici Im* TTaurkMawr La *Vkf*a4-sr\n Iwrci- KtcLrm r\T IT.Iv /t ta/wtt 


tine rule, it served as a frontier fortress. During this period 
a number of prisoners of the Petchen^ tribe were settled in 
the neighbourhood, in all jwobabUity the ancestors of the 
tribe which now inhabits the surrounding districts, fri 1383 
Sofia wa.s captured by the Turks; m 1443 it was for a brief tim 
occupied by the Hungarians under John Jfrmyady. Under 
Turkish rule the city was for nearly fom centuries the residence 


the<fens by Hervey k &eton,,fiist.b^op .oi Ely (iro^ir^r). 
The trade of the town isagriculturol, fruitrgrowing anil marked 
gardening'being largely carried ,pn in the viciniQr. 

SDlGlilBS(or Soignks, the Walloon form), a busy and fibugisbr 
ing town of the province of IJainaut, pwjng its prospeeity tp 
thi importwit hhie granite. quarries in ;^e netghlmtrtbopd.:. 
It contmns a fine abb^ church of 4 h» 12th .centuiy, mtd in, the 


of the beylerb^ or governor-general of the whole Balkan cemetery connected with it are .many tombstpnps of ljhe rgth 
Peninsula exoait Bosnia and the Morea. During this period opd Hthceaturies, Jfep.(r904), lo^fio. . 

the population increased and became mainly Turkish; in 1553; The forest d Soignies eifitended in the middle «ges over the 
the town po . s ses sH eleven large and one hundred small mosques., southern part of Brabapt up to the walls of Brussels, am* is 
Inthelatterhalf of thei5thc€ntuiySofia,owmgtoits8itnation immortalized in Bjman’s CA*W» fiffreW, Qriglp^ly it waspart 
at the junction of sever^ trade routes, became an important ofthe.ArdeanefD«st,asid;evrt»*ttliefrii*cofitheFrenchBoyohir 
centre of Ri^san commerce. During the Ti^Rutsian tion 4 was very, . The frrst bjkw tpwmds.its grad^ 

rampai’gn of 1829 it was the headquorters of Must«& Pasha contraction was ,rtrock , wli^-NfHiolpi® Ptdwl,i 32 ;oop,o^! 
of Scodra, and was occupied by the Russians |o|, a to be cut dowa.i# it 'tP ;b«|li^4fi^rip!atedBou^ieim>ti^; 

On the 4th of January 1878 a Russian army again mitproil Sofia for the invas^ df England. King W»B»m h Pf thPtl»Wlhedw> 4 e« 
after the oassaKe of the Balkans Iw Gourko; the bulk of,jtb» continued,'!»■«««: ,thns,addq« 


centre of Ragusan commerce. During the Ti^Rutsian tioa 4 was very, . The frrst Wow tpwapto.ite grad^ 

rampai’gn of 1829 it was the headquorteTs of Must3& Pasha contraction was ,rtrock , wii^-NfHiolpi® PTdwl,i 32 ;oop,o^! 
of Scodra, and was occupied by the Russians |o|, a few-;tos. to be cut,down,i» it ,tP ;b«|ld,^4S^rin!*tedBou^ieim>ti^; 
On the 4th of January 1878 a Russian army again mitprod,Sofia for the invas^ df England. King W»B»m fk Pf thftnWlhedwd^ 
after the passage of the Balkans 1 ^ Gourko; the bulk of,jtb» continued, .process: m .beW flist,.he,£WW .KhgS.addqS 
Turkish pomdation had previously taken flight. Thpagh.Tess; to the.prpS|W!tdy .pf and.frmP,'«,PpP#Ci!#SjriH 

central toan Philippopolis and less renowned in BidCT^ ) the fo*ri* ^. SeduoSft..to 


central than Philippopolis and less renowned ra BqlgariPb 
history than Trnovo, Sofia was selected as the capital tiro 
newly-created Bulgarian state in view of its stratem^ posi^, 
whiw commands the routes to CdnstantinopJe, .i^d^rkde, 
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SOIL 


substance which is stirred or tilled by iniplejnents sttdi aa^lou^s 
and spades. Bdow this is the subsoil. Ihe soil through being 
acted upoB by the air, heat, frost and other agencies usually 
consists oi faisi particles than those comprising the bulk of the 
subsoil. It contains more roots, and ds a rule is darker in 
colour^ than the subsoS on account of the larger proportion 
of deeaying vegetable matter present in it: it is also looser in 
textute tim tlw subsoil. The subsoil not unfrequently contains 
matcTiels which are deleterious to the growth of cropsy and roots 
descoiding into it may libsorb and convey these poisonous 
substances to other parts of the ]}iant or be themselves damaged 
fay contact with them. On this account deeper tillage than 
usu^, which allows -of easier penetrsdon of roots, or the carrying 
out of operations Which bring the subsoil to the surface, nmst 
always be carefully considered. 

At first sig^t few natural materials appear to be of less interest 
than the soil; yet its importance is manifest on the slightest 
reflection. JVom it, directly or indirectly, are obtained all food 
materials needed by man and beast. The inorganic materials 
within it supply some of the chief substances utilized by plants 
for fhcii- development and growth, and from plants animals 
obtain much of t^ir sustenance. 

Origin of the Soil .—It is a matter of common observation 
that stones of monuments, walls or buildings which are exposed 
to the air sooner or later become eaten away or broken up into 
small fragments under the influence of the weather. This 
disintegration is brought about chiefly by changes in tempera¬ 
ture, and by the action of the rain, the oxygen, and the carbon 
dioxide of the air. During the daytime the surface of the stone 
may become very warm, while at night it is sp^ily cooled. 
Su^ alterations in temperature produce strains which frequently 
result in the chipping off of small fragments of the material 
composing the stone. Moreover, the rain penetrates into the 
smaH interstices between its particles and dissolves out some 
of the materials which bmd the whole into a solid stone, the 
surface then becoming a loose powdery mass which falls to the 
ground below or is carried away by the wind. The action of 
frost is also very destructive to nuaiy stones, since the water 
within their cracks and crannies expands on freezing and splits 
off small pieces from their surfaces. In the case of lime¬ 
stones the carbon dioxide of the air in association with rain 
and dew eats into them and leads to their disintegration. The 
oxygen of the air may abo bring about chemical ^nges which 
result in tiie production of soluble substances" removable by 
rain, the insoluble irarts being left in a teosrajed state. 

These “ weathering ” agents hot only act iibon stones of 
buildings, but upon rocks of aS kinds, rMucitig roem sooner or 
later into a more or less fine powder. The woBk has been going 
on for ages, and the fiteiy comminuted partides of rocks form 
the main bulk of the soil wfaidi covers much of the earthb 
surface, the rest of the soil being'composed ebi^ of'the remains 
of roots and other parts of plants. 

If the whole of the sml m the Britirii Islands were swept itito 
the sea end the rocks beneath it laiid bare the surfwie of the 
country would ultimately become coveted again iMth soil ’ 
produ^ froth the rocks by the weathering' processes fust 
dc!8ct%ed. Moreover, where there was no tnuKpM or solution 
of tiie soil thus pn^tiieed it would neccesarily show some simi¬ 
larity in conmositioi^to tiie rock on which it tested. - The soils 
ovonying red sandstme rocks would be reddish and tS a sandy 
nature, mile thOsehverl^g chalK would be Whitish and contain 
conddpnMe amounts of lirne. & marty parts of the country 
soils exhibiting sudr rMhtionsh^, and xnoWn sedmttwy 
soils, afe pre vri enit, the tr aftri tiOft 'frimt the soil t» the rode 
beneath plainly visible ip sections exposed to view in 
railway aittipgSy and etiwr jxcavatioos. The .upper 

layer or scnl piotiltr oonskts of materialwhich has been subjected 


layer or soil pio|iltr oonskts of materialwhich has been subjected 

swine, fo sd^.^to besmirch, tb cover with *' mire " (0. ' 

sot,: c|. Ger. sAWsdj p a quite distinct Lastly thade is a! 

form sofl," tawd hy iSj^B^tutisis, of the feeding and fattening of 
catUeywith Been food saeh as vetches. Tbisis worn O. Vt. saoUr, 


o u v m or,,M 

taoagu^. 


eon food saeh as vetches. Tbisis mom O. Vt. saoUr, 
sdiUtr, Lat.' Julius, ftitt-fed Uefw. satiated, satis, j 


to agM of weathering; tiie bulk of it is composed of finely 
comminuted particles of sand, clay and other minerals, among 
which are imbedded la^er or smaller stones of more refractory 
nature. On descending into the substratum the finer materid 
decreases othI more stones are met with; farther down are seen 
larger fragments of unaltered rock closely packed, and this 
brash or rubble grades 'insensibly into the unbroken rock 
below. 

In many districts the soil is irumifestly Unconnected in origin 
with the rock on which it rests, and differs from it in colour, 
composition and other characters. There are transported or 
drift soils, the particles of which have been brought from other 
areas and deposited over the rocks below. Some of the stiff 
boulder clays or “ till ” so prevalent over parts of the north of 
England appear to have been deptosited from ice sheets during 
the glacial period. Perhaps the majority of drift soils, however, 
have been moved to their present ^sition by the action of the 
water of rivers or the sea. 

As fast as the rock of a difi is weathered its fragments are 
washed to the ground by the rain, and carried down the slopes 
by small streams, uitinuitely finding their way into a river along 
which they are carried until the force of the water is insufficient 
to keep them in suspension, when they become deposited in the 
river bed or along its banks. Such river-trantported materia! 
or alltmum is comtqpn in all river valleys. It is often of very 
mixed origin, being derived from the detritus of many kinds 
of rocks, and usudly forms soil of a fertile character. 

Quality of Soil .—The good or bad qualities of a soil have 
reference to the needs of roe crops which are to be grown upon it, 
and it is only after a consideration of the requirements of plants 
that a clear conception can be formed of what characters the 
soil must possess for it to be a suitidile medium on which healthy 
crops can be raised. 

In the first place, soil, to be of any use, must be sufficiently 
loose and porous to allow the roots of plants to grow and extend 
freely. It may be so compact that root development is checked 
or stepped altc^ther, in which case the plant suffers. On the 
other hand, it should not be too open in texture or the roots 
do not get a proper hold of the ground and are easily disturbed 
by wind: moreover, such soils are liable to blow away, leaving 
the underground parts exposed to the air and drought. 

The roote like all otho: ports of plants contain protoplasm 
or living mdteria), vdridi cannot cany on its functions unle.ss 
it is supplied with an sideqnate amount of oxygen: hence the 
necessity for the continuous circulation of fresh air through the 
soil. If the latt« is too compact or has its interstices filled with 
carbon dioxide gas Or with water—as is the case when the ground 
is water-logged—^the roots rapidly die of suffocation just as 
would an animal under the same conditions. There is another 
point which requires attention. Plants need very tonsidemble 
hmounts of water for their-nutrition and growth; the water- 
holding capacity Is therefore important. If the soil bolds too 
nturfi it becOfflftj water-logged and its temperature falls below 
the point for healthy grow%, at any rate of the kinds of plants 
usu^ cultivated on farms and in gardens. If it allows of too 
fide dreinage drought sets in and the plants, not getting 
enough wgter for their needs, become stunted in size. Too 
much WJKter k bad, wid tod littte is equally injurious. 

in addition, the temperature of the largely controls the 
yiAd of crops vthidh can bdtibtamed from the land. Soil Whose 
temperabirO ifeiae^’fcWj WkSttier Vom its northerly aspect or 
from its b^ wat^ dhniiht Or qtikr cause, is unsatisfactory, 
because tne geritifapritka of ieOdd utd tfaie geMentl life processes 
of plants’camtot gq except at ostain temp^a- 

tureS"adUab(ntefrtyziHg«OiOC * 

A'^^iOjl sht^f^bd^d^kO'^ of exttttmve root devekqi- 

ea^y-to work with iniplk- 
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ty and temperature 

are fuifi^^ soil aity rfsi'be barren; plant food- 
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circumstMces, or may need to be replenished or increased 
by additions to the soil of manures or fertilizers (see Manurb). 

Chut Constituents of the Soil .—An examination of the soil shows 
it to be composed of a vast number of small particles of sand, clay, 
chalk and humus, in which arc generally imbedded larger or smaller 
stones. It will be useful to consider the nature of mo four chief 
r/rnstitnents just mentioned and their bearing upon the texture, 
wato-holding capacity and other characters which were referred 
to in the previous section. 

Sand consists of grains of quartz or flint, the individual particles 


particles rapidly fall to the bottom and form a layer which resembles 
ordinary sand of the seashore or river banks. Chemically pure sand 
is silicon dioxide (SiO,) or quartz, a clear transparent glass-like 
mineral, but as ordinarily met with, it is more or less iiqpure and 
generally coloured reddim or yellowish by oxide of iron. A soil 
consisting of sand entirely would be very loose, would have little 
capacity to retain water, would be liable to become very hot in the 
daytime and cool at night and would be quite unsuitable for growth 
of plants. 

The term clay is often used by chemists to denote hydrated sQicatc 
of alumina (AL,0,-2Si0j'zH,0), of which kaolin or china clay is a 
fairly pure form. This substance is present in practically all soils 
but in comparatively small amounts. Even m the soils which 
farmers sper^ of as stifi clays it is rarely present to the extent of 
more than t or z %. The word “ clay " used in the agricultural 
sense denotes a sticky intractable material which is found to consist 
of exceedingly fine particles (generally less than ‘005 mm. in dia¬ 
meter) of sand and other minerals denved from the decomposition 
of rocks, with a small amount of silicate of alumina. The peculiar 
charactex which clay pos3es.ses is probably due not to its chemical 
composition but to its physical state. When wet it becomes sticky 
and almost impo.ssible to move or work with farm implements; 
neither air nor water can penetrate freely. In a dry state it becomes 
hard and bakes to a brick. It bolds water well and is consequently 
cold, needing the application of much heat to raise its temp^ture. 
It is obvious, therefore, that soil composed entirely of clay is as 
useless as pure sand so far as the growth of crops upon it is concerned. 

Chalk consists, when quite pure, of calcium carbonate (CaCO,), 
a white solid substance useful in small amounts as a plant food- 
material, though in excess detrimental to growth. Alone, even 
when broken op into small pieces, it is unsuitable for the growth- of 
plants. 

Humus, the remaining constituent of soil, is the term used for the 
decaying vegetable and animal matter in the soiL A good illustra¬ 
tion of it is peat. Its water-holding capacity is groat, but it is 
often acid, and when dry it is light and incapable of supporting the 
roots of plants properly. Few of the commonly cultivated crops 
can live in a soil consisting mainly of humus. 

From the above account it will be understood that not one of 
the four chief soil constituents is in itself of value for the growth of 
crops, yet when they are mixed, as they usually are in the soils 
mot with in nature, one corrects the deficiencies of the other. A 
perfect soil would be such a blend of sand, clay, chalk and humus 
as would contain suflicient clay and humus to prevent drought, 
enough sand to render it pervious to fresh air and prevent water¬ 
logging, chalk enough to correct the tendency to acidify of the hinnoe 
present, and would have within it various substances which would 
serve as food-materials to the crops. 

' Gener^y speaking, soils containing from 30 to 50 % of clay and 
50 to 60 % of sand with an ad^uate amount of vegetable residnes 
prove the most useful for ordinary farm and garden crops; such 


being termed day loams, and those in which the sand predominates 
sandy loams. Stifi days" contain over 50% of day; "light 
sands " have less that 10 %. In the mechanical analysis of the soil, 
after separatiem of the stones and fine mvd by means of sieves, 
the remainder of the finer earth is subjwted to various processes 
of sifting and deposition from water with a view of determining 
the relative proportions of sand, silt and clay present in it. Most 
of the mateiid termed " sand " in such analyses consists of partides 
ranging in diameter from •$ to -05 mm., and tiie " siit" from -05 
to ^3 mm., the "day*’ being composed of pgrtides less than 
■005 mm. in dimneter. ne proportional amount tiwse materials 
in a sandy soil on the Bagshot bede and a stifi Oxford day is givw 
Mow 


The f!6re-^aee within thogoll, i.e. the space between the par- 
tidei composing the soil, vanes with the size of these paitiples mid 
w(th the way they are arranged or packed. It is impoijtaaf, since 
upon it largdy depends the movement of air and water in the land. 
It is generally from 30 to 50 % of the total volume odsupied by the 
soil. 

Where the soil grains are quite free froqt each.otiier ths smaller 
grains tend to fill up the spaces between the large); ones; hence ft 
might be concluded that in d^s tiie amount' of pme-mce would 
be less than in coarser sands. 'This is the cate in ''^^buadnsd " cwvs. 


mignt be concluded that in d^s the amount of pdre-mce would 
be less than in coarser sands. 'This is the ca«e in “ clays, 

but in ordinary day Soils the excessively mihubs pKrtldSS Which 
they la^dy consist bend to form groups of comMtstiya^. large 
composite grains and it is in such natural soils that the fifye-space 
is largest. 

Chemical Composition of the ^tt has been found lip isxpetiment 

that plants need for their nutHti\>e process and their growth, dertaln 
chemical dements, namely, carbon, hydrogen, oxygen, nitrogen, 
sulphur, phosphorus, potassium, magnesium, calcium aiid iron. 
With the cxcfytion of the carbpp and a snuill proportion of.tbb 
oxygen and nitiogen, which may be pmrtially denved from thO air, 
these elements are taken from the soil by crops. The foOowlttg 
table shows the amounts of the chief constituents removed by certain 
crojis in lb par acre :— 


Crop. 

Nitro¬ 

gen. 

Phos¬ 

phoric 

Add. 

Potash. 

Lime. 

Mag- 

netia. 


ft 

ft 

ft 

ft 

ft 

Wheat . . . 

50 

21 

Z 9 

9 

7 

Meadow hay 

40 

12 

51 

3 * 

#4 

Turnips . . , 

110 

33 

449 

74 

0 

Mangels , . 

149 

53 

300 

43 

49 


Hants also remove from the soil silicon, sodium, chlorine, and 
other elements which are, nevertheless, found to be unessential for the 
growth and may therefore be neglected here. 

Leguminous crops take some of the nitrogen which they require 
from the air, but most plants obtain it from the nitrates present 
in the soil. The sulphur exists in the soil chiefly in t^ form of 
sulphates of magnesium, calcium and other metals: the pbosphonu 
mainly as phosphates of caldum, magnesium and iron; the. potash, 
soda and other bases as silicates andtiitratea; caldum and mapie- 
sium carbonates are also common constituents of many soils. 

In the ordinary chemical analyses of.the soil determinatioss 
are made of the nitrogen and various carbonates present as well 
as of the amount of phosphoric add, potash, soda, magnesia and 
other components soluble m strong bydrodflwic acid. 

Below are given examples of the analyses of a poor sandy soil 
and an ordinary loam:— 



Poor sandy Soil 
on Bagshot Beds. 

Loam or 

Lias. 

Nitrogen. 

•19 % 

•17 % 

Phosphoric add . . 

•18 „ 

'3* ... 

Potash ...... 

'19 •, 

‘57 )» 

Carbonate of lime . . 

'*3 

i-az „ 



Since the dry weight of the first foot of soil oyer an acre is about 
4,000,000 tb the poor sandy soil contains witluD it 

Nitrogen. 7600 ft 

Phosphoric acid. 7200 „ 

Fbtash .. . . 7600 „ 

Ume ........ 9Z00 „ ' 

From the figures given pretiously of the anfount' df aiirogen, 
potash and phosphoric add removed by a wheat or nuu^ crop it 
would appear that this soil has enough of these Ingpreflientt in it to 
yield many such crops; yet experience has shown t^t these cn^ 
cannot be grown on snen a poor sandy soil iinlese'taanurm'cdntain- 
ing phosphates, potash uid nitrogen are added. 

Many attempts have been made to coirdiate the imnlts of the 
analyses of a soil wifh jts known cropping powet, tbere is yet 
much to be learnt in tegarcl to these matters. A gfyat proportion 
of the food cohstitnents idiicb cah be extraefyd ty strong nydro- 
chiorie add ate not In a conditibn to' be taken 00*^ th^roota of 
plants; they are present, but in a " dormant *' snita, although by 
tillage and weathering proowSes thw may in time become ** avii^' 
able’' tp plants. Analyses' of thui, cbatacter would appear 
in^cate tiw permanent produptive edacity of the soil la'tiMrtiMH' 

its immediate power of mowing a crop, '' .. 

Soils etotalinttg leas ‘zs % of potash are likdy to nhod iMbM 

appUcatipn 'df potash fertilizers th give' good, results, 
coninining .t^much as -4 or *5 % do .pot nsuaBy renemd ih thota 
manures. Where the amonnt of phoiroharie add Is less 
that %phosphatic manisrea are generally fotwd to Mtwnefidalj 
with mors than ■< % present these fertilizers are sot'finiwcidfea 
for feKwt pdihaps In soils Containing a Ugh nritotoiitaBeyiM' 


for' feKept 'pdhapS 


Containing a Ugh pritowfnge ofi^'' 
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compouQdg. Sinvla^ly soils with less tbim -t % of nitr^en are 
likely to be beb^ted by applications of hitrogonons manures. 
Too much stren^ however, cannot be laid upon these figures, since 
the fertility of li soil Is voty greatly influenced by texture and physi¬ 
cal coDstltdtlon, perhaps more so by these factors than by chemical 
compositioil. > 

At present it is not possible to determine with accuracy the 
amount of immediately available plant food-constituents in a soil: 
no doubt the various species of plants differ somewhat in their 
power of absorbing those even from the same soil. The method 
introduced by Dyer of dissolving out the mineral constituents 
of the soil with a l % solution of dtric acid, which represents about 
the average acidity of the roots of most common plants, yields 
better results. In the case of arable soils, where the amount of 
phosphoric acid detenpined this method falls below 'oi %. phos- 
phatic manuring is es^tial for good crops. The writer has found 
that many pasture soils containing less «ian '025 or 'os %, respond 
freely to applications of phosphates; probably in such cases even 
the weak acid is capable of^dissolving out phosphates from the humus 
or other compdunds which yield little or none to the roots of grasses 
and clovers, In soils where the potash available to citric acid is 
less than -oos %, kainit and other potash fertilizers are needed. 

Water in the SotV.—T he Importance of an adequate supply of water 
to growing crops cannot wdl be over-estimated. During the life 
of a plant there Is a continuous stream of water passing through 
it which enters by the root-hairs in the soil and after passing along 
the stem is given oS from the stomata of the leaves into the open 
air above ground. It has been estimated than an acre of cabbage 
will absorb from the land and transpire from its leaves more than 
ten tons of water per day when the weather is fine. 

In addition to its usefulness in maintaining a turgid state of the 
young cells without which growth cannot proceed, water is itself a 
plant food-material and as absorbed from the soil contains dissolved 
in it an the mineral food constituents needed by plants for healthy 
nutrition. Without a sufficient supply plants remain .stunted and 
the orop yield is seriously reduced, as we sec in dry seasons when 
the rainfall is much below the average. If onu condition is more 
necessary than another for good crops it is a suitable supply oi water, 
for no amount of manuring or other treatment of the soil will make 
up for a deficient rainf^. The amount needed for the most 
satisfactory nutrition varies with difierent plants. In the case of 
fair average farm crops it has been shown that for the production 
of one ton of dry matter contained in them from 300 to 500 tons 
of water has boon absorbed and utilized by the plants. This may 
be more than the rainfall, in which case irrigation or special control 
of the water supply may be necessary. 

The water-holding capacity of a soil d^nds upon the amount 
of free space between the particles of which it is composed into wliich 
water can enter. In most cases this amounts to from 30 to 50 % 
of the volume of the soil. 

When the pore-space of the soil is filled with water it becomes 
water-logged and few plants can efiect absorption by their roots 
under such conditions. The root-hairs die from want of air, and tlio 
whole plant soon suffers. lifelds of wheat and other cereals rarely 
recover after a week's submergence, but orchards and many trees 
when at rest in winter withstand a flooded or water-logged condition 
of the soil for two or three weeks without damage. The most 
satisfactory growth is maintained when the amount of water present 
is not more than 40 to 60 % of what would saturate it. Under 
such conditions each particle of soil is surrounded by a thin film 
of water and in the pore-space air can freely circulate. It is from 
such films that the rcct-liairs absorb all that plants ri^uire for their 
growth. The movement of water into the root-hairs is brought 
about by the osmotic action of certain salts in their cell-sap. Crops 
are, however, unable to absorb all the water present in the soil, 
for when the films become very thin they are hold more firmly or 
cling with more force to the ^il particles and resist the osmotic 
action of tlm root-liairs. Plants have bwn found to wither and die 
in sandy so^ containing % of water, and in clay soils in Which 
there was still present 8 % of water. 

When a long glass tuM open at both ends is filled with soil and 
one end is dippM in a sbajlow basin of water, the water is found 
to move upwarefo through the soil column |ust as oil will rise in an 
ordinary lamp .wicl(. ' By this capillary action water may be trans- 
feated to the wpet layers of the soil from a depth of several feet ^ 
Mirths surf^. In this manner plants whose roots descend 
bnr h Utite wax to toe ground are enabled to draw on deep supplies. 
Not ote dpes water move imwards, but it is transferred by canff- ^ 
larity la all.directions thrb^ the soil. The amount and speea hf ’ 
movement of water by this mgsiins, and the distance to which it 
may bd pacrtod, depend latgely npon toe finenew of the pkrticlcs' 
composing filb soil and the s^ceg wlt between each. The gse^t 
of yrater is mogt inpid through coaiw sandC, but the height to which 
ii Win riw ,is conp^iaratiyely small. Ip wye whose pafticles are 
exceeding, ntiniite MW i^nter travels veiW,elowly btit may ultimatmy 
rqa^ a neuht of niany leet above the IgyN Qi the “ water-table” 
btjfow. While tiiia ca^tilaiy movemont of wato. is of great imppr- 
tahoe 4 n wpplytog tlfe neodp of plants it hag its aisadyantaees, sinhe 
Water niay M. transfened to the surface of the soil, where It eyajxi-. 


rates into the air and is lost to the land or the crop growing upon it 
The loss in this manner was found to be in one instance over a pound 
of water per day per square foot of surface, the “ water-table" 
being about 4 or 5 ft. below. 

One of the moat effective means oi conserving soil moisture is by 
" mulching," t,s. by covering the surface of the soil with some 
loosely compacted material such as straw, leai-roiuse or stable- 
manura The i^ce between the parts of such substances is too 
large to admit of capillary action; hence the water conveyed to the 
surface of the soil is prevented from passing upwards any further 
except by slow evaporation through the mulching layer. A loose 
layer of earth spread over the surface of the soil acts in the same way, 
and a similarly effective mulch may be prepared by hoeing tlm soil, 
or stirring it to a depth of one or two inches with harrows or other 
implements. The hoe and harrow are therefore excellent tools 
for use in dry weather. Roiling the land is beneficial to young crops 
in dry weather, since it promotes capillary action by reduci^ the 
soil spaces. It should, however, be followed by a light hoeing or 
harrowing. 

In the semi-arid regions of the Unitod States, Argentina and 
other countries where the average annual rainfall lies between 10 
to zo in., irrigation is necessary to obtain full crops every year. 
Good crops, however, can often be grown in such areas without 
irrigation if attention is paid to the proper circulation of water in 
the soil and means for retaining it or preventing excessive Iczis by 
evaporation. Oi course care must be exercised in the selection of 
plants—such as sorghum, maize, wheat, and alfalfa or lucerne— 
which are adapted to dry conditions and a warm climate. 

So far as the water-supply is concerned—and this is what ulti¬ 
mately determines the yielcl of crops—the rain which falls npon 
the soil should be made to enter it and percolate rapidly through 
its interstices. A porous bed in the upper layers is essentii, 
and this should consist of fine particles which lie close to each other 
without any tendency to stick together and " puddle " alter heavy 
showers. Every effort should be made to prepare a good mealy 
tilth by suitable ploughing, harrowing and consolidation. 

In the operation of ploughing the furrow slice is separated from 
the soil below, and although in humid soils this layer may bo left 
to settle by degrees, in semi-arid regions this loosened layer becomes 
dry if left alone even for a lew hours and valuable water evaporates 
into the air. To prevent this various implements, such as disk 
harrows and specially constructed rollers, may be used to consolidate 
the upper stirred portion of the soil and place it in close capiUaxy 
relationship with the lower unmoved layer. If the soil is allowed 
to become dry and pulverized, rain is likely to run off or ' puddle " 
the surface without penetrating it more than a very short distance. 
Constant hoeing or harrowing to maintain a natural soil mulch 
layer of 2 or 3 in. deep greatly conserves the soil water below. In 
certain districts where the rainfall is low a crop can only be obtained 
once every alternate year, the intervening season being devoted to 
tillage with a view of getting the rain into the soil and retaining it 
there for the crem in the following year. 

Bacteria in the Soil .—Recent science has made much progress 
in the investigation of the micro-organisms oi the soil. Whereas 
the soil used to be looked upon solely as a dead, inert material con¬ 
taining certain chemical substances which serve as food constituents 
of the crops grown upon it, it is now known to be a place of habitation 
for myriads oi minute living organisms upon whose activity much 
of its fertility depends. Tlmy are responsible for many important 
chemical processes which make the soil constituents more available 
and better adapted to the nutrition of crops. One cubic centimetre 
of soil taken within a foot or so from the surface contains from ijt 
to 2 millions of bacteria of many different kinds, as well as large 
numbers of fungi In the lower dep.ths of the soil the numbers 
decrease, few being met with at a depth of s or 6 ft 

The efficiency of many substances, such as farm-yard manure, 
guanos, bone meal and all other organic materials, which are spread 
over or dug or ploughed into the land for the b^efit of farm and 
garden cn^ is bound up with the action of these minute living 
beln^. Without theii aid most manures would be useless for 
plant growth. Farm-yard manure, guanos and other fertilizers 
undergo decomposition in the soil and beewne broken down into 
compounds of gunple chemical composition better suited for absorp¬ 
tion by the toots of crops, the changes involved being directly due 
to the activity of bacteria and fungi. Much of the work carried on 
by these organisms is not clearly , understood; there are, however, 
certain processes which have bem extensively investigated and to 
these it & necessary to refer. 

It has been fonnd by' experiment that the nitrogen needed by 
practically all form crops except leguminous ones is best supplied 
in the form of a nitrate; the nqiid effect of nitrate of soda when used 
as a top Messing to wheat or ptber plants is well known to farmers. 
It has tofig been known ttet when organic materials such as the 
dung and urine of aaimais, or even thelmdies of animals and plants, 
are applied to the soil,, tiie nitrogen within tham beconres oipdfoed, 
and ultimately oppeataln the form of nitrate of. lime, potash or sonre 
other base. , The nitrqgen in decaying roots, iff the dead stems 
and leaves'of plants, and in humus generally is sooner or later 
changed into a nitrate, ^ change bring effected by .baeforia. That 
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the actipn of living orgaaiisms is the pause of the luodnction of 
nitrates is supported by the fett that the change does not occur 
when the soil is hoatefl nor when it is treated with disinfectants 
which destroy or check the growth and life of bacteria. The process 
resultuu in the formation of nitrates in the soil is spoken of as 
nitvijicalion. 

The steps Ih the breaking down of the highly complex nitrogenous 
proteid compounds contained in the humus of the soil, or applied 
to the latter by the farmer in the form of dung and organic refuse 
generally, are many and varied; most frequently the insoluble 
proteids are changed by various kinds of putrefactive bacteria into 
.soluble proteids (peptones, &c.)^ these into simpler amido-bodics, 
and these again sooner or later mto compounds of ammonia. The 
urea in urine is also ramdly converted by the nro-bacteria into 
ammonium carbonate, ^e compounds of ammonia thus formed 
from the complex substances by many varied kinds of micro-organ¬ 
isms are uitunatcly oxidized into nitrates. The change takes 
place in two stages and is effected by two special groups of nitrifying 
bacteria, which are present in all soils. In the first stege the 
ammonium compounds are oxidized to nitrites by the agency of 
very minute motile bacteria belonging to the genus Nitrosomonas. 
The further oxidation of the nitrite to a nitrate is effected by 
bacteria belongii^ to the genus Nitrobacier. 

Several con&tions must be fulfilled before nitrification can occur. 
In the first place an adequate temperature is essential; at 5° or 6° C. 
(41“’-4j" F.) the process is stopped, so that it does not go on in 
winter. In summer, when the temperature is about 24“ C. (75“ F.), 
nitrification proceeds at a rapid rate. The organisms do not carry 
on their work in soils deficient in air; hence the process is checked 
in water-logged soils. The presence of a base such as lime or mag¬ 
nesia (or their carbonates) is also essential, as well as an adequate 
degree of moisture: in dry soils nitrification ceases. 

It is tile business of the fanner and gardener to promote the 
aefivity of these organisms by good tillage, careful drainage and 
occasional application of lime to soils wmch are deficient m this 
substance. It is only when these conditions are attended to that 
decay and nitrification of dung, guano, fish-meal, sulphate of am¬ 
monia and other manures take place, and the constituents which 
they contain become available to the crops for whose benefit they 
have been applied to the land. 

Nitrates are very soluble in water and are therefore liable to be 
washed out of the soil by heavy rain. They are, however, very 
readily absorbed by growing plants, so that in summer, when nitrifica¬ 
tion is most active, the nitrates produced are usually made use of by 
crops before loss by drainage takes place. In winter, hbwever, and 
in tallows loss takes place in the subsoil water. 

There is also another possible source of loss of nitrates through 
the activity of denitrifying bacteria. Those organisms reduce 
nitrates to nitrites and finally to ammonia and gaseous free nitrogen 
which escapes into the atmosphere. Many bacteria are known 
which are capable of denitrification, some of them being abundant 
in fresh dung and upon old straw. They can, however, only carry 
on their work extensively under anaerobic conditions, as in water¬ 
logged soils or in those wluch are badly tilled, so that there is but 
litUc loss of nitrates through their agency. 

An important group of soli organisms are now known whidi have 
the power of using the free nitrogen of ,the atmosphere for the forma¬ 
tion of the complex nitrogenous compounds of which their bodies 
are lugely composed. By their continued action the soil becomes 
enrich^ with nitrogenous material which eventually through the 
nitrification process becomes available to ordinary green crops. 
This power of " fixing nitrogen," as it Is termed,, is apparently not 
possessed by higher green plants. The bactwinm, Clostridium 
pasteurianum, common in most Soils, is able to utilize free nitrogen 
under anaerobic conditions, and ah orgauisiil known as AtotobacSet 
chtoococcim and some others clogely alhed to it, have similar powers 
whiiA &ey can exercise under aerobic conditions. For the cariying 
on df their functions thgy all need to be supplied With carbohydrates 
or other carbon compounds which they obtain ordinarily from 
humus and plant residues in the soil, or'pc^bly in some instadees 
from carbohydrates manufac,fared by iBJinute green algae with 
which they uve in close union. Cqrtaip bacteria pf the nitrogen- 
fixing class enter into association with the foots of grepa pbmts, 
the best-known examples beihg those which are met with in ihe 
nodules upon the roohi of clover, peas, beans, sainfoin and other 
plania belonging to the leguminous order. 

That ihe ferfflify of land used for the growth df tfheiat is improved 
by growing lipon'it a crop of beans or clover has been loifg rCcoghized 
by farmers. The knowledge of the cause, however, is due to modem 
investigations. When wheat, barley,, turnips and similar plknti 
are grown, the soil upon which they are cultivated becomaii depleted 
of its nitiigen; yet after a crop of clover or other Iqfuniinous plahts 
the sou is found tp be richer in nitrogen than ft was before the Crop 
was grown. This is due to the nitrogenous topt tesldiieS left in the 
land. Upon the roots of legutoinous plants charactedstic sWoDen 
nodules or tubereles are present. These ate found to contain large 
numbers of a bacterium termed Bacillus radicicola or Pseudomouas ' 
ridUiMa. The bacteria, which arc present in almoSt all soils, enter 
the OMt-halTB of their host plants and idtimately sthnislate the 
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prodoBtion of an excrescent nodule, in which they'Hvo. For a time 
after entry they multiply,' obtaining the nitrogen necesawy for 
their nutrition and growth fipm the free nitrogen of the air, the 
carbohydrate required being supplied by the pea or clotmr plant 
in whose tissues thw make a home. The nndw^ teoresham siio, 
and analysis shows mat they are exceedingly rich in Up to 

the time of flowering of the host pUtot. During this period the 
bactefia multiply and most of them assume a peculiar thickentd 
or branched form, in which state they are i^kCn of as b^terolds. 
Later the nitrogen-content of the nodule decreases, most of the 
organisms, whicharo largely composed of proteid nlataial, becoming 
digested and transformed into soluble nltrogenott.s compounds 
wbich arc conducted to the developing roots and seeds. After the 
decay of the roots some of the unchanged bacteria are left in the 
soil, whme they remain ready to infect a new leguminous crop. 

The nitrogen-fixing nodule bacteria can be cultivatsn On artificial 
media, and many attempts have been made to utiilze them for 

g ractlcal purposes. Pure cultures may be made and sifter dilution 
i water or other liquid can be mixed with soil to be Uftiitaately 
spead over the land which is to be infected. The method of' Using 
them most frequently adopted consists in applying them to the 
seeds of leguminous plants before sowing, the seed being dipped for 
a time in aliquid containing the bacteria. In tnis manner organisms 
obtained from red clOver can be grown and applied to the seed of 
red clover; and similar inoculation can bearrang™ for'Other species, 
so that an application df the bacteria most suiM to the paracular 
crop to be Cultivated can be assured. In many eases it has been 
found that inoculation, whether of the soil or of the seW, has not 
njade any appreciable difference to the growth of the Crop, a result 
no donbt due to the fact that the soil had already Contained within 
it an abundant supply of suitable organisms. But in other mStanecs 
peatly increased yields have been obtained where inoCulatfon has 
been practised, more or less pure cultures of the nltregen-fixing 
bacteria belonging to the Asotobacler group have been tried and 
recommended for application to poor land in order to provide a cheap 
supply of nitrogen. The application of pure Cultures M bsotoria 
for unproiring the fertilily of the land is still in an expetimeiftal 
stoe. There is little donbt, however, that in the near future msana 
will be devised to obtain the most efficient 'work from these mlnute 
organisms, either by special artificial cultivation and siibseqnent 
application to the soil, or by improved methods of eUcouraglnB Bteir 
healthy growth and activity in the land where they already eiost. 

Improvement of Soils .—^The fertility of a soil is dependent 
upon a number of factors, some of which, such as the addition 
of fertilizers or manures, increase the stock of availaMe fobd 
materials in the soil (see Manure), while others, su^ as 
application of clay or humus, chiefly influence the fertility, of 
the land by improving its physical texture. 

The chief processes for the improvement of sojla which may 
be discussed here are: liming, claying and marliiig, warping, 
paring and burning, and green manuring. Most of these nmre 
or less directly improve the land by adding to it certain plant 
food coastituents which are lacking, but the effect of ench 
process is in reality very cornplex. In the majori^ of cases 
the good results obtained are more particularly due to the 
setting free Of “ dormmit ” or “ latent ” food constituents and to 
the amdioration of the texture of ihe soil, so that its aeration 
drainage, temperature and water holding capacity are disifed 
for the better. 

The material which chemists call calcitnn carbonate is met with 
in a comparatively pure state in chalk. It Is present in vhrialble 
amounts m limestones oi all kinda, although its white- . 

ness may there be masked by the presence oi iron oxide ' 
and other coloured :8ubstanco8. Carbonate of lime 'is also a eoinsti- 
tuent to a greater or lesser extent in almost an soils. In 'cdtain 
sandy soils and in a few stiff fclays it may amount tO' less than i %, 
while in others in limestone and 'chalk districts there may W50 to 
80 % present. Pure carbonate of lime whdi hmted loses 44 % of 
Its weight, the drerease being due to the loss of carbon dioxide gas. 
The resulting 'white product is termed Calehiitt'Oitide lime, buiut 
lime, 'qUlcUime, cob ulne. Or caustic Kme: This bubstanee absorbs 
imd combines With water very greedily, at tim same time becoming 
very hbt, and faWng into a fine dry powder,'caleiUtt' hydroxide'or 
tiaked time. Whitii When left in the open tiowly combines uitth 
'thb carbon dkndde of the idr ahd becomes calcittin caibonsiie, from 
which we began. , , ■ 

'When recommendstions are made about Umlng land it it naoeiisary 
to fodicate 'more preeUa^ than is nsitaly done which of the three 
classes pf material'named above-^halk. qniciclimeor slalM'lime— 
fo intenued'. 'Generally Spesktog'the oxide or quicldlme'liaa'a more 


„ -.-„ —j the soil than slaked’ time, and 

this again greater than the carbonate or chalk, ' 

Lime in whatever form M'ltf applied has a many^ed irtfiuence 
in the fortuity df the land. "If tends to impreve'tibotiltii aM’tiie 
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capillarity of 'the Boil by binding sands together somewh^iand by 
opening up cla^. U applied in too great an amount to light soils 
and peat land it may do much damage by rendering them too loose 
and yfen. The addition of small quantities of lime, especially 
in aeijB|i^l»rm. to stid greasy clays makes them much more porous 
and jioMM A lump of clay, which if dried would become hard 
and intracmblo, crumbles into pieces when dried after adding to it 
1 % of lime. The lime causes the minute separate particles of clay to 
flocculate or group themselves together into larger compound ^ains 
between which an and water can percolate more freely. It is this 
power of creating a more crumbly tilth on stiff cla3rs that makes lime 
■0 valuable to the farmer. Lime also assists in the decomposition 
of the org:anic matter or humus in the soil and promotes nitrification; 

, hence it is of great value after green manuring or where the lanil 
contains much humus from the addition of bulky manures such as 
farm-yard dung. This tendency to destroy organic matter makes 
the repeated application of lime a pernicious practice, especially 
on land which contains little humus to begin with. The more or 
loss dormant nitrogen and other constituents of the humus are made 
immediately avaUablo to the succeeding crop, but the capital of 
the soil is rapidly reduced, and unless the loss is r^laccd by the 
additioa of more manures the land may become sterile. Although 
good crops may follow the application of lime, the latter Is not a 
direct fertilizer or manure and is no substitute for such. Its best 
UN ie obtained on kuid in good condition, but not where the soil is 
poor. When used on light dry land it tends to make the land drier, 
since it destroys the humus which so largely assists in keeping water 
in the soil. Lime is a base and neutralizes the acid materi^ present 
in badly drained meadows and bogipr pastures. Weeds, therefore, 
which need sour conditions for development are checked by liming 
and the bettor grasses and ctovers are encouraged. It mso sets 
iiee petarii and possibly other useful plant food-constituents of the 
soil. I^iim tends to produce earlier crops and destroys the 
funmis which causes hnger-and-toe or club-root among turnips and 
caboages. 

Load which contains less than about ^ % of lime usually needs 
the addition of this material. The particalar form in which lime 
.ohould be applied for the best results depends upon the nature 
pf the soil. In practice the proximity to chalk pits or lime Idlns, 
the cost of the lime and car^e, will determine which is most 
economicaL Generally speaking light poor lands deficient in 
organic matter will need the less caustic form or chalk, while quick¬ 
lime wiU bo most satisfactory on the stifil clays and richer soils. 
On the stiff soils overlying the chalk it was formerly the custom to 
dig pits through the soil to the rock below. Shafts 20 or 30 ft. deep 
were then sunk, and the chalk taken from horizontal tunnels was 
brought to the surface and spread on the land at the rate of about 
60 loads per acre. Chalk should be applied in autumn, so that it 
may be split by the action of frost during the winter. Quicklbne 
is host applied, perhaps, in spring at the rate of one ton per acre every 
six or ^ht years, or in larger doses—4 to 8 tons—every 15 to zo 
years. SmaU dressings applied at short intervals give the most 
satisfactory results. The quicklime should be placed in small 
heaps and covered with soil if passible until it is slacked and the 
Inn^ have fallen into powder, after which it may be spread and 
harrowed in. Experiments have shown that excellent effects can be 
obtained by appljnng 5 or 6 cwt. of ground quicklime. 

Gas-limc is a product obtained from gasworks where quicklime 
is used to purify the gas from sulphur compounds and other objec¬ 
tionable matemls. It contains a certain amount of unaltered 
caustic lime and slacked lime, along with sulphates and sulphides 
of lime, some of which have nn evil odour. As some of these sulphur 
compounds have a poisonous effect on plants. gas-Umc cannot be 
applied to land directly without great risk or rendering it incapable 
of growing crops of any sort—even weeds—for some time. It 
should thwefoie be kept a year or more in heaps in some waste 
.corner and turned over once or twice so that the air can gain access 
to it and oxMixe the poisonous ingredients in it. 

Many soQa of a light sandy or gravelly or peaty nature and liable 
to drought and looseness of texture can be improved by the addition 
^ of Isige amounts of clay of an ordinary character. 
iariSrIr*"* b® improved by appl^mg to them 

mmat. ^ substance consisting of a mixture of day with 

variable proportions-of lime. Some of the chalk marls, which are 
maally ot a yellowish or dirty grey colour, contain clay and 50 to 80% 
aNarbonate of lime with a certain proportion of phosphate of lime. 
Sadi'a material would not only have an influence on the texture 
of thalaad but the lime would reduce the sourness of the land and 
the poosphate of lime supply, one of the most valuable of plant food- 
Gonstitueots. The bene&ud effects of marls may also partially 
due to the presence in them of available potash. 

Typical day-marls are tenacious, soapy days of yellowishried or 
browmsh cdourand generally contain leas than 50 % of lime. When 
dry they crumbfo into small pieces which can be readily mixed witb 
the soil t^.-i])lm{^ing. Many other kinds of marls are described: 
some ar«.M«a.;S|Muly nature, others stony or full of the remains of 
small sbdb. The amount and nature of tne clay or marl to be added 
to thnpoflngK'depend largely upon the original pomposition of the 
latter, ffhe lifter sands am gravd requiring .mare day than thcpse | 


of firmer texture. Even stiff soils defident in lime are greatly 
improved in fertility by the addition of marls. In some cases as 
little as 40 loads per acre have been used with benefit, in others iSo 
loads have not been too much. The material is dug from neighbour¬ 
ing pits or sometimes from the fields which are to be improved, and 
applied in autumn and winter. When dry and in a crumbly state 
it IS harrowed and spread and finally ploughed in and mixed witb 
thesoU. 

On some of the strongest land it was formerly the practice'to add 
to and plough into it burnt day, with the object of making the land 
work more easily. The burnt day moreover carried 
with it potash and other materials in a state readily 
available to the crops. The day is dug from the land Btmlag- 
or from ditches or pits and plac^ in heaps of 60 to 100 loads each, 
with faggot wood, refuse coals or other fud. Great care is necessary 
to prevent the heaps from becoming too hot, in which case the day 
becomes baked into hard lumps of brick-like material which cannot 
be broken up. With careful management, however, the day dries 
and bakes, txKtoming slowly converted into lumj» wli^ readily 
crumble into a fine powder, in which state It is spread over and 
worked into the land at the rate of 40 loads per acre. 

The paring and burning; of land, although formerly practised 
as an ordinary means of improving the texture and fertility of 
arable fields, can now only be looked upon as a practice _ , 
to be adopted for the purpose of bringing rapidly into ^2?"® 
cultivation very foul leys or land covered with a coarse 
turi. The practice is confined to poorer types of land, such as 
heaths covered with furze and bracken or fens and clay areas 
smothered with rank grasses and sedges. To reduce such land to 
a fit state for the growth of arable crops is very difficult and slow 
without resort to paring and burning. The operation consists of 
paring off the tough.«ward to a depth of i to 2 in. just sufficient to 
effectually damage the roots of the plants forming the sward and 
then, after drying the sods and burning them, spreading the charred 
material and ashes over the land. The turf is taken on either with 
the breast plough—a paring tool pushed forward from the breast 
or thighs ity the workman—or with specially constructed paring 
plouglm or shims. The depth of the sod removed should not M too 
thick or burning is difficult and too much humus is destroyed 
imnocossarily, nor should it be too thin or the roots of the herbage 
are not effectually destroyed. 

The operation is beat carried out in ^ring and summer. After 
being pared off the turf is allowed to dry for a fortnight or so and is 
then placed in small heaps a yard or two wide at the baw, a little 
straw or wood being put in the middle of each heap, which is then 
lighted. As burning proceeds more turf is added to the outsida 
of the heaps in such a manner as to allow little access of air. Every 
care should be taken to burn and char the sod thoroughly without 
permitting the heap to blaze. The ashes should be spread as soon 
as possible and covered by a shallow ploughing. The land is then 
usually sown with some rapidly growing green crop, such as rape, 
or with turnips. 

Paring anti burning improves the texture of clay lands, particularly 
if draining is carried out at the same time. It tends to destroy 
insects and weeds, and gets rid of aridito of the soiL No operation 
brings old turf into cultivation so rapidly. Moreover, the beneficial 
effects are seen in the first crop slid last for many years. Many of 
the mineral plant food-constituents locked up in tlie coarw herbage 
and in the wper layers of the, soil are made immediately available 
to crops. The chim disadvantage is the loss of rfitrogen which it 
entails, this element being given off into the afr fi) a bee gaseous 
state. It is best adapted for application to clays and fen lands 
and should not be practised on shiufow light sands or gtavelly soils, 
since the humus so necessary for the fertility of such areas is reduced 
too much and the si^ rendered tod ^rous and Eable to suffer from 
drought 

Many thousands of acres of fow-lying peaty Snd sandy land adjoin¬ 
ing the tidal rivets which ffi>w into the Humber i^ye been improved 
by a process termed " sratping," The warp cpiuiytB „ 
of fine muddy sediment whiw ;is suspended in the,"tidal- 
river water and appears to be dsriiw from mutmal scoured from 
the bed of tlie Humber by the .action Of the tide and 4 certain amount 
of sediment brought down by. thSi ^butaty streams which join 
the Humber some distance ffom M nioufih. The field or area to 
be warped must lie below the level of the wbftt in the river at high 
tide. It is first surrounded by an embanlcment, afro: Whfdi the 
water from the river is allowed to Sow throus^ a pri^patly.ijplistntdted 
sluice in its bank, along a drain or ditch to the land wfafeh is prepared 
for warping. I^y a system of carefully laid clmnaeh the water 
flows gently over the land, and deposits its warp with an even levri 
surface. At tite' ebb of the tide toe more or less clear wader flows 
back again from the land into the main river with sufficient force 
to clean out any deposit whfoh may have accumulated to toe drain 
leading to the waipkl area, thus allowii^ free access of more watp- 
laden water at toe next tide. In this manner poor peaty and sands 
may be covered with a large layer of rock soil aqialfle o! growing 
excellent crops. . 

The amount of deposit laid over the land reaches a thickness of 
two or thTM fMt to one season of watpng, which is usually practised 
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between Maxell and October, advantage being taken oi the spring 
tides dating these months. The new warp is allowed to'Iie fMlow 
during the winter after being laid Out in fonr-yaid " hmds " and 
becomes drf enough to be sown with oats and gram and dover seeds 
in the folkranng ipting. The ciovegr'<graa8 ley is then grazed tor a year 
or two with sho^, after which, wheat and potatoes are toe chief 
crop.s grown on the land. 

Green manures are crops which are grown specially for the purpose 
of ploughing into toe land in a green or actively growing state. The 
Orsea "°P growth obtains a considerable amount of 

MaaaHmt i'orQ hhe carbon dioxide of toe air, and builds it up 

into compounds which when ploughed into the land 
become humns. The carbon compounds of the latter are of no direct 
nutritive value to the succeeding crop, but toe decaying vegetable 
tissues very greatly assist in retaining moisture in light sandy soils, 
and in clay soils also have a beneficial eSect in rendering them more 
open and allowing of better drainage of superfluous water and 
good circulation of fresh air within them. The ploughing<in of green 
crops is in many respects like the addition of farm-yard manure. 
Their growth makes no new addition of mineral food-constituents 
to toe land, but they bring useful substances from the subsoil 
nearer to toe surface, and after toe decay of toe buried vegetation 
these become available to succeeding crops of wheat or other plants. 
Moreover, where deep-rooting plants are grown the subsoil is aerated 
and rendered more open and suitable for the development of future 
cr<^. 

The plants most frequently used are white mustard, rape, buck¬ 
wheat, spuny, rye, and several kinds of leguminous plants, especially 
vetches, lupins and serradclla. By far toe most satisfactory crops 
as green manures are toose of the leguminous class, since they add 
to too land considerable amounts of tlie valuable fertilizing con¬ 
stituent, nitrogen, wliicb is obtained from the atmosphere. By 
nitrification this substance rapidly becomes available to succeeding 
crops. On the light, poor sands of Saxony Herr Schultz, of Lupitz, 
made use of serradella, yellow lupins and vetches as green manures 
for enriching toe land in humus and nitrogen, and found toe addition 
of potash s^ts and phosphates very profitable for too subsequent 
growth of potatoes and wheat. He estimated that by using 
leguminous crops in this manner for the purpose of obtaining cheap 
nitrogen he reduced the coat of production of whoat more than 50%. 

The growing crops should be ploughed in before flowering occurs; 
they should not be buried deeply, since decay and nitrification take 
place most rapidly and satisfactorily when there is free access of 
air to toe decaying material. When the crop is luxuriant it is 
necessary to put a roUor over it first, to facilitato proper burial by 
toe plough. The best time for the operation appears to be late 
summer and autumn. (J. Pd.) 

Soil and Disease. —^The influence of different kinds of soil as 
a factor in the production of disease requires to be considered, 
in regard nqt only to the nature and number of the micro¬ 
organisms they contain, but also to the amount of moisture 
and air m..them and thw capacity for heat. The moisture in 
soil is derived from two sources—the rain and the ground-water. 

the level of Uie ground-water tl^e soil is kept moist by 
capillary attraction and by evaporation of the water below, by 
ramfall, and by movements of the ground-water; on the other 
band, the upper layers are contantly losing moisture by evapo¬ 
ration from the surface aiid. throu(^ veg;etatioii. men the 
ground-water rises it forces air out of the soil; when it falls again 
It leaves soil moist and full of air. The nature of the soil 
largely influence the amount of moisture which it will take 
up or Ktain. In r^ard to water, aU soils, have two actions 
TT^ia^y, .pern^iB^.. luid absorbt^Uity. Permeability is 
pmctioidly .raoituad with the speed at whmh percolation takes 
place) through t^y it is slow, but Increases in rapidity through 
marls, loams, limptone^. coa,rse mvels and fine sands, 
reacbuiig <a maa^irg um 8 (^ 1 ' aatqiated with moisture. The 
amount of moistuif Rtained depenik mainly upon the absorb¬ 
ability of ^.s^, Iipd as ft depends largely oh capillary action 
it.gapes with ;we foaeseness or fineness of the pores of the soil, 
beinK greats>ior sods which consist of fine particles. The 
reaira,^ 'miby analyses show that the csqaacitjr of soils fer 
moisture incregsee with the amount or, organic substances 
present 4 . d^mposition appears to be most active when the 
moisture ish^t 4 %, but can continue when it is as low as 
a %, wb& retarded by any excess over 4,%. 

Above thoipvyd of the ground-water all soils concur, varying 
in amount with the degree of looseness of the soil Some sands 
contain as much as fe % of air of nearly the same cotnppsition 
as atminpheric air., oxygen, however, decreases with the 
depth, while the carbon dioxide increases. 


Amodf toe most, noteworthy workers at toe problems involved in 
toe question of the influence of soil in toe production of disease 
we find von Foder, Pettenkof er. Levy. Fleck, von Kaogeli, Schleesing, 
Muntz and Warrington. The stndy of epidemic and rademlc 
diseases generally has brought to light an array o^ltofUMhicb 
very strongly suggest that an intimate association exSpipween 
toe soil and the appearance and propagation of certify dSeases; 
but although experiments and observations allow this view to be 
looked upon as well established, still the precise rfile played by the 
soil in an aetiological respect is by no means so well underatqod 
as to make it possible to separate the factors and dogmatize on their 
effects. The earliest writers upon cholera emphasued its remark¬ 
able preference for particular places; and the histoiy of each succes¬ 
sive epidemic implies, besides an importation of the contagion, 
certain local conditions which may be either general sanitary dmecti 
or peculiarities of climate and soil. The general evidence umiqatos 
that the specific bacteria of cholera discharges are capabw m • 
much longer existence in toe superficial soil layers than was fotnia% 
supposed; consequently it is specially aecenary to ■aMd‘ag«iBK 
IwUution of the soil, and throuto it agunst toe probable wwlimiwSr 
tion of both water and air. The evidence, however, is not sum- 
cicntly strong to warrant a universal coomusion, tlie diffusion of 
cholera appearing to be largely dependent upon other factors than 
soil states. Agsto, all accounts of diphthem show a tendency on 
the part of toe disease to recur in the same districts yeas after year. 
The questions naturaliy suggest themselves—Are toe reappeaiaoces 
due to a revival of toe contagion derived from preidoua outbreaks 
in toe same place, or to some favouring condition which toe )fl»oe 
offers for the development of infection derived from some other 
quarter;, and have favouring conditions say d^endeiMe upcoi the 
character and state of toe soil ? Greenhow in 1858 stSm, that 
diphtheria was especially prevalent on cold, wet soils, anil^sAiiy 
in 18B1 described the localities affected as “ for the most psSt Cola, 
wet, clay lands." An analysis of the innumembls oiitihnaks in 
various parts of Europe indicates that toe geologic^ features c 4 toe 
affected districts play a less important part in the incidence of 
disease than soil dampness. -In this connexion it is interesting to 
note the behaviour of toe diphtheritic contagion to SoiL ExpUt 
ments show that pure cultures, when mixed with garden sofl cen- 
stantly moistened short oi saturation and kept to toe. di^ nfi'ii 
temperature of 14° C., will retain their vitalirir for more than fen 
months; from moist soil kept at z6° C. they die out to about two 
months; from moist soil at 30° C. in seventeen days; and in diy soU 
at the same temperature within a week. In toe laboratory absolute 
soil dryness is as distinctly antagonistic to toe vitality oi toe 
diphtheria bacillus as soil dampness is favourable. ]^to statisti¬ 
cally and experimentally we find that a damp soil favours ito 
and development, while prolonged submersion and drought kUi it 
We may consider that, to country districts, constant sou moisture 
is one of the chief factors ; while to toe case of urban outbreaks mere 
soil moisture is subsidiary to other more potent causes. 

Again, many facts to the occurrence and diffusion of eataric fev«r 
point to an intimate connexion between its origin and Certain con¬ 
ditions of locality. Epidemics rarely spread over any considerable 
tract of country, but are nearly always confined withm local limits. 
Observations made at the most diverse parts of the globe, and toe 
general distribution area of toe disease, show that mere questions 
of elevation, or even configuration oi toe ground, have tittle or no 
Influence. On toe other l^d, the game observations go to show 
that toe disease is met with oftener on toe more recent formations 
than the older, and this fact, so far at concerns toe physical chwactera 
of toe soil, is identical with the questions of pemeability to air and 
water. Robertson has shown that the typhoid bacillus can grow 
very easily in certain soils, can persist in soils through the winter 
months, and when the soil is artificially fed, as may be done l^'a 
leaky drain or by access of filthy water from the surface, the mieW- 
organism will take on a fresh growth to the warm season. The 
destructive power oi sunlight is only exorcised on toose organisms 
actiudly at toe surface. Cultures 61 toe typhoid ornnism planted 
at a d^th of 18 in. were found to have grown to the surface, {n 
toe winter months the deeper layers of toe soil act as n shMtsi to 
the organism, which again grows towards toe surface duriM the 
summer. The typhoid organism was not found tp be tideen oftfrom 
toe decomposing masses of semi-liquid filth largely cbniaminated 
with a diltore 01 baeittus typhosus ; but, on toe other hand, it was 
abundantly proved that ft could grow over moist surfanes oi stones, 
Ac. Certain diseasetproducing organisms, such as the bacillus of 
tetanus and malignant oedema, appear to be universallv distributed 
to BOff, while otfaiis, as the baeillws typhosus and spirillum chelerae, 
appear to have only a locM distributimi. The cbndltions which 
favour the vitality,' growth and multiplicaitibn of the typhoid 
bacillus are toe foUowmg ; the toil should be pervious; it shqqld 
be permeated 'with a sufficiency of decayingr-freferstfly animal— 
organic matters; it ^uld poteess a certain amount of tnomaio), 
and he snbjeCt to a certain temperature. Depriving the drgs^sm 
of any of ffiese essential coaditioas for Itaexistsace to theteil will 
secure ow' best weapon fw defence. The optimum temperature 
adapted to ita growth apd ejrt^oii ig 37° C, -98“'4 F., Charles 
Cameron attributes the pravalsnce of ^hoid to cSi^tato areas In 
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X>ublin to the soil becoming saturated with faecal matter akd specifi¬ 
cally infected. The ratio of cases to population living in Dublin on 
loose porous gravel soil for the ten years 1881-1891 was i in g^while 
that pf th^ living on stifi clay soil was but 1 in 145. “ This is 
as expect, since the movements of ground air are much 

greatmflSoose porous soils than in stiff clay soils." A foul wavel 
soil is a mW dangerous one on which to build. For warmui, foi 
di^ess, for absence of fog, and for facility of walking after rain, 
just when the air is at its purest and its best, there is noiWng 
equal to gravel; but when gravel has been rendered foul by infit 
tiation with organic matters it may easily become a very hotbed 
of disease. (J- L. N.) 

80ISS0NS, a city of northern France, in the department of 
Aisne, 65 m. N.E. of Paris by the railvmy to Laon. Pop. (1906), 
11,586. Soissons, pleasantly situated amongst wooded hills, 
stands on the left bank of the Aisne, the suburbs of St Viiast 
and St Mddard lying on the right bank. The cathedral of 
Notte-Dame was begun in the second half of the 12th century 
and finished about the end of the 13th. It is 328 ft. long and 
87 wide, and the vaulting of the nave is 100 ft. above the pave¬ 
ment. The single tower dates from the middle of the 13th 
century and is an imitation of those of Notre-I)ame of Paris, 
which it equals in height (216 ft.). The south transept, the 
(ddest and most graceful portion of the whole edifice, terminates 
in an apse. The fa^e of the north transept dates from the 
end of the 13th century. The apse and choir retain some fine 
13th-century glass. Considerable remains exist of the magnifi¬ 
cent abbey of St Jean-des-Vignes, where Thomas Bcrket resided 
for a short time. These include the ruins of two cloisters (the 
larger dating from the 13th century), the refectory, and above 
all the imposing fa9ade of the church (restored). Above the 
three portals (13th century) runs a galler)-, over which a^in 
is a large window; the two unequal towers (230 and 246 ft^ of 
the 15th and early 16th centuries are surmounted by, beautiful 
stone spires, which command the town. The church of St 
L6ger, which belongs to the 13th century, was formerly attached 
to an abbey of the G6nov6fains. Henea^ are two Romanesque 
crypts. The royal abbey of Notre-Dame, now a barrack, was 
founded in 660 for monks and nuns by Leutrade, wife of F.broln, 
the celebrated mayor of the palace. The number of the nuns 
(ai6 in 858), the wealth of the library iii manuscripts, the 
valuaWe relics, the high birth of the abbesses, the popularity of 
the pilgrira^es, all contributed to the impor^ce of this abbey, 
of which there exist only inconsiderable remains. The wealthiest 
of all the abbeys in Soissons, and one of the most important of 
all Fiance during the first two dynasties, was that of St Mddard, 
Ml ttie right bank of the Aisne, founded about 560 by Clotaire I., 
beside the villa of Syagrius, which had become the palace of the 
Frankish kings. St M6dard, apostle of Vermandois, and kings 
Clotaire and Sigebert, were buried in the monastery, which be¬ 
came the residence of 4ooaK»i«8nd the meeting-place of several 
councils. It wa.s there tMIft^hilderic III., the last Merovingian, 
was deposed and Pippin w'c.’Short was crovmed by the papal 
legate, and there Loua the Pious was kept m captivity in 833. 
The abbots of St M6dard coined money, and in Abelanl’s time 
(i2th centtiry) were lords of 220 villages, faims and manors. 
At the bitfle of Boiivines (1214) the abbot command^ 150 
vassi^. Jh 1,530 St M6dard was visited by a procession of 
300,000 pilprims. But the religious ware ruined the abbey, 
and, although it w*s restored by the Benedictines in 1637, it 
never recovered itj former splendour. Of the churches and the 
conventual buildings of the ancient foundation there hardly 
mnains a trace. TSie site is occupied by a deaf and dumb 
Institution, the chapel of which stands over the crypt of the 
greek jl,bbey chuni, whidx dates from about 840. In the crypt 
u a stone cofiSn, said to hav9',bieen that of Childebert If., and dose 
at hand is an underground chamber, reputed to have been the 
place of offiltivity of Louis the Pious. 

tte civil jljuildings of the town are not of'much interest. 
ITie h6tel-de-ville contains a library and a museum with c6llec- 
stiomof paintings and antiquities. ITie foundation of the hfitel- 
dkta dates bade t* the 13th century. ■ The town has a large 
botanical garden. SoiasonsTs the sCatMJh'bishop and a sub¬ 
prefect. and has tribunals of first mstaha aiid of commerce. 


a communal college and higher ecclesiastical seminary. Among 
the industrial establishments are iron and copper foundries, 
and factories for the production of boilers, agricultural imple¬ 
ments and other iron goods, straw hats, glass and sugar. Grain, 
haricot beans of exceptional quality, and timber aretheprindpal 
artides of trade. 

Soissons is generally identified with the oppidum of Gallia 
Belgica, called Noviodtmtm by Caesar. Noviodunum was the 
capital of the Suessiones, who occupied twelve towns, and whose 
king, Divitiacus, one of the most powerful in Gaul, h^ extended 
his authority even beyond the sea among the Britois, In 58 b.c. 
Galba, king of the Suessiones, separated from the confederation 
of the Belgians and submitted to the Romans. At the beginning 
of the empire Noviodunum took the name of Augusta Suessiomm, 
and afterwards that of Suessiona, and became the second capital 
of Gallia Hclgica, of which Reims was the metropolis. The 
town was before long surrounded with a r^lar wall and de¬ 
fended by a citadel, and it became the starting-point of several 
military roads (to Reims, Chateau-Thierry, Meaux, Paris, 
Amiens and St Quentin). Christianity was introduced by St 
Crispin and St Crispinian, men of noble birth, who, however, 
earned their livelihood by shoemaking, and thus became patrons 
of that craft. After their martyrdom in 297 their work was 
continued by St Sinitius, the first bishop of Soissons. After 
the barbarians had crossed the Rhine and the Meuse Soissons 
became the metrcTpolis of the Roman possessions in the north 
of Gaul, and on the defeat of Syagrius by Clovis the Franks 
seized the town. It was at Soissons that Qovis married Qotilde, 
and, though he afterwards settled at Paris, Soissons was the 
capital of his son Qotairc, and afterwards of Chilperic I., king of 
Nenstria. It was not till the time of Chilperic’s son, Qotaire IL, 
that the kingdom of Soissons was incorporated with that 
of Paris. Pippin the Short was at Soissons proclaimed king 
by an assembly of leudes and bishops, and he was there crowned 
by the papal legate, St Boniface, before teing crowned at Saint 
Denis by the pope himself. Louis the Pious did penance there 
after being deposed by the assembly at Compiigne. Under 
Charles the Fat (886) the Normans failed in an attempt against 
the town, but laid waste .St MMard and the neighbourhood. 
In 923 Charles the Simple was defeated outside tiie walls by 
the supporters of Rudolph of Burgundy, and Hugh the Great 
besieged and partly burned the town in 948. Under the first 
Capets Soissons was held by hereditaiy counts (see below), 
frequently at war with the king or the citizens. The communal 
charter of the town dates from 1131. At a synod held at Soissons 
in 1121 the teachings of Abelard were condemned, and he was 
forced to retract them. In 1155, at an assembly of prelates 
and barons held at Soissons, Louis VII. issued a famous decree 
forbidding all private wars for a space of ten yeais; and in 1325 
Charles the Fair Veplaoed the mayor of Soissons by a royd 
proves dependent on the bailiwick of Vermandois, the inhabi¬ 
tants retaining only the right of electing four iehanns. The 
town had to suffer severely during the war of the Hundred 
Years; in 1414, when it was held by the Bui^Uwdians, it was 
captured and sacked by the Armagnacs undw iihe dauphin; 
and this same fate again befell it several times whhin twenty 
years. The Treaty of Arras (i43S) brought it again under the 
royal authority. It wa.s sacked Ire Charl« V. in 1544 and in 
1565 by the Huguenots, who laid the (lurches in ruins, and, 
supported by the prince of Condi, count of Soissons, kept 
possession of tiie town for six months. During tiie' League 
Soissons eageriy joined the CathpUc party. Chaites, duke of 
Mayenne, made the towti his principal residence,^!! died there 
in 1611. A European congress was held there in 1728. In 
1814 Soissons was cajrtured and recaptured by iflie sdhes and the 
French. In 1815, after Waterioo, it was a 'rtillyii^ point for 
the vanquished, and it was not occupied by the Rtistialls till the 
14th of Au^st. In 187^ it capifiilated to the Oennans after a 
bombardment of three days. 

Counts at SofisoNS.—In the middle ages Soissons was 
the chief town of a eonntship belonging in the wid irth 
centuries to a family ‘whidi apparently spritng frolh the 
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counts of Vermandeis. Renaud, count of Soissons, gave 
his property in 1141 to his nephew Yves de Nesle. By 
successive raarriages the countship of Soissons passed to the 
houses of i^naut, Chatillon-Blois, Coucy, Bar and Luxem¬ 
burg. Marie de Luxemburg brought it, together with the 
counties of Marie and St Pol, to Francb of Bourbon, count 
of Vendome, whom she man-icd in 1487. His de.scendants, the 
princes of Conde, held Soissons and gave it to their cadets. 
Charles of Bourbon, count of Soissons (1566-1612), son of Louis, 
prince of Cond6, whose political vacillations were due to his 
intrigues with Henry IV.’s sister Catherine, became grand 
m^ter of France and governor of Dauphin^ and Normandy. 
His son, Louis of Bourbon (1604-1641), took part in the plots 
against Marie de Medici and Richelieu, and attempted to a.ssas- 
sinate Richelieu. He had only one child, a natural son, known as 
the Chevalier de Soissons. The countship passed to the hou.se 
of Savoy-Carignan by the marriage in 1625 of Marie de Bourbon- 
SoLssons with Thomas Francis of Savoy. Eugene Maurice 
of Savoy, count of Soissons (1635-1673), married the beautiful 
and witty Olympia Mancini, a niece of Cardinal Mazarin, and 
obtained high military posts through hi.s wife’s influence. He 
defeated the Spaniards at the battle of the Dunes in 1658; 
took part in the campaigns at Flanders (1667), Franche-Comte 
(1668) and Holland (1672); and was present as ambassador 
extraordinary of France at the coronation of Charles 11 . of 
England. His wife led a scandalous life, and was accused of 
poi.soning her husband and others. She was the mother of 
Louis Thomas Amadeus, count of Soissons, and of the famous 
Prince Engine of Savoy. In 1734 the male line of the family 
of Savoy-Soissons became extinct, and the heiress, the princess 
of Saxe-Hildburghausen, ceded the countship of Soissons to 
the house of Orleans, in whose possession it remained until 
1789. 

SOKE (O.Eng. Mtf, connected ultimately with se«aM, to seek), 
a word which at the time of the Norman Conquest generally 
denoted jurisdiction, but was often used vaguely and is probably 
incapable of precise definition. In some cases it denoted the 
right to hold a court, and in others only the right to receive the 
fines and forfeitures of the men over whom it was granted 
when they had been condemned in a court of competent jurisdic¬ 
tion. Its primary meaning seems to have been “ seeking ”; 
thus “ soka faldae ” was the duty of seeking the lords court, 
just as “ secta ad molendinum ” was the duty of seeking the 
lords mill. The “ Leges Henrici ” also speaks of pleas “ in socna, 
id est, in quaestione sua ’’—pleas which are in his investigation. 
It is evident, however, that not long after the Norman Conquest 
considerable doubt prevailed about the correct meaning of the 
word. In some versions of the much used tract Interpritationes 
uocabulorum soke is defined “ aver fraunc court,” and in others 
as ” interpellacio maioris audientiae,” which is glossed some¬ 
what ambiguou.sly as “ claim a justis et requeste.” Soke is also 
frequently associated to “ sak ” or “ sake ” in the alliterative 
jingle “ sake and soke,” but the two words are not etymologi- 
cidly related. “ Sake ” is the Anglo-Saxon “ sacu,” originally 
meaning a matter or cause (from saean, to contend), and later 
the right to have a court. Soke, however, is the commoner 
word, and appears to have had a wider range .of meaning. The 
term “ soke,” unlike “ sake,” was sometimes used of the district 
over which the right of jurisdiction extended. 

Mr Adolphus Ballard has recently argued that the interpreta¬ 
tion of the word “ soke ” as jurisdiction should only be accepted 
where it stands for the fuller phrase, “ sake and soke,” and that 
soke standing by itself denoted services only. There are 
certainly many passages in Domesday Book which support his 
contention, but there are also other passages in which soke 
seems to be merely a short expression for “ sake and soke.” The 
difficulties about the correct interpretation of these words 
will probably not be solved until the mwmal functions and 
jurisdiction of the- various local courts have been more fully 
elucidated. 

“ The sokemen ” were a class of tenants, found chiefly in 
the eastern counties, occupying an intermediate position bet^n 
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_ ee tenants and the bond tenants or villains. As a general 
Wtle they were personally free, but jierformed many of the 
agricultural services of the villains. It is generally supposed 
they were called sokemen because they were within the lord’s 
soke or jurisdictiort. Mr Ballard however, holds that a sokeman 
was merely a man who rendered services, and that a sokeland 
was land from which services were rendered, and was not neces¬ 
sarily under the jurisdiction of a manor. TTie law term, socage, 
used of this tenure, is a barbarism, and is formed by adding the 
French -age to soc. 

See F. W. Maitland, Domesday Book and Beyond; J. II. Round, 
Feudal England ; F. H. Baring, Domesday Tables ; A. Ballard, '/'A,- 
Domesday Inquest ; J. Tail, review of the last mentioned book in 
English Historical Review for January 1908; Red Booh of the Ex¬ 
chequer (Rolls Series), iii. 1035. (G. J. T.) 

SOKOTO, an important Fula state of west central Sudan, 
now a province of the British protectorate of Nigeria. The 
sultan of Sokoto throughout the 19th century exercised an over- 
lordship over the Hausa states extending east from the Niger 
to Bomu and southward to the Benue and Adamawa. 'These 
state and Sokoto itself, known variously as the Sokoto or Pula 
empire and Hausaland, came (c. 1900-1903) under direct British 
control, but the native governments are maintained. The pro¬ 
vince of Sokoto occupies the north-west comer of the British 
protectorate, and is bounded west and north by French territory. 
South and east it adjoins other parts of the British protectorate. 
Bordering north on the Sahara, it contains much arid land, but 
.south-west the land is very fertile. R-jnning through it in a 
south-westerly direction is the Gublin Kebbi or Sokoto river, 
which joins the Niger in’ iii° N. 4“ E. On a tributary of this 
river is the town of Sokoto. 

The Sokoto or Fula empire was founded at the beginning 
of the 19th century. The country over which the Fula ruled 
lias, however, a historj' going back to the middle ages. Between 
the Niger and the kingdom of Bomu {q.v.) the country was 
inhabited by various black tribes, of whom the Hausa occupied 
the plains. Under the influence of Berber and Arab tribes, 
who embraced Mahommedanism, the Hausa advanced in civiliza¬ 
tion, founded large cities, and developed a considerable trade, 
not only with the neighbouring countries, but, via the Sahara, 
with the Barbary states. The various kingdoms which grew 
up round each large town had their own rulers, but in the first 
half of the i6th century they all appear to have owned the sway 
of the Songhoi kings (see Timbuktu). On the break up of the 
Songhoi em ire the north-eastern part of Hausaland became 
more or less subject to Bomu, whose sultans in the 17th century 
claimed to rule over Katsena and Kano. In this century arose 
a dynasty of the Hab6, a name now believed to be identical 
with Hausa, who obtained power over a large area of the northern 
portion of the present British protectorate. Tbe Hausa, whose 
conversion to Mahommedanism began in the 12th century, 
were still in the 18th century partly pagans, though their rulers 
were followers of the Prophet. These rulers built up an elaborate 
system of government which left a considerable share in the 
management of affairs to the body of the people. Dwelling 
among the Hausa were a number of Fula, mostly herdsmen, 
and these were devout Mahommedans. One of the more culti¬ 
vated teachers of this race, named Othman Dan Fodio, h^ 
been tutor to the king of Gobir (a district north of BetahUeh- 
Sokoto). He incurred the wrath of that king, who, meat at 
angered at some act of defiance, ordered the massacre *"*• 
of every Fula in his dominions. The Fula flocked to Fodio’s 
aid, and in the battle of Koto or Rugga Fakko (1804) the king 
of Gobir was utterly defeated. Thereupon Fodio unfurled the 
greeri banner of Mahomet and preached a jihad or religious war. 
In a few years the Fula had subdued most of the Hausa states, 
some, like Kano, yielding easily in order to preserve their trade, 
others, like Katsena, offering a stubborn resistance. Gobir 
and Kebbi remained unconquered, as did the pagan hiH tribes. 
The Fula were also defeated in their attack on Bomu. In most 
places they continued the system of government which had 
grown np under the Habd, the chiefs or emirs of the various 
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stfttes being, however, tributary to Dan Fodio. This sheik 
established himself at Sokoto, and with other titles assumed 
tliat of Sitrikin Muslimiti (king of the Mahoniincdans). As such 
he became the recognized spiritual head of alf the Mahommedans 
of west central Sudan, a headship which his successors retained 
unimpaired, even after the loss of their temporal position to the 
Britiw in 1903. On the death of Fodio {c. 1819} tlie empire was 
divided between a son and a brother, the son, fantous under the 
name of Sultan Bello, ruling at Sokoto, the brother at Gando. 
All the other Kula emirs were dcpoiidenl on these two sultanates. 
*rhe Fula power proved, before many years had gone by, in 
many respects harmful to the country, i'his was especially 
the ca.se in those districts where there was a large pagiui 
jiopulation. Slave-raiding was practised on a scale which 
devastated and almost depopulated vast regions and greatly 
luunpercd the commercial activity of the large cities, of which 
Zaria and Kano were the most important. Tlic purity of the 
ancient administration was abanduiied. The courts of justice 
became corrupt, administrative power was abused and degener¬ 
ated into a despotism controlled only by personal considerations, 
t'ppressive taxes destroyed industry and gradually desolated 
the country. Soon after the Fula had established themselves 
Europeans began to visit the country, Hugh Clappcrtoii, 
itn Englishman, was at Sokoto in 1823 and a^rain in 1827, 
dying there on the 13th of April of that year. Heinrich Barth 
made a prolonged stay in various Hausa cities at dates between 
1851 and 1855, To Barth is due a great deal of our knowledge 
of the country. In Barth’s time American merchants were 
established on the Niger, biu-tering goods in exchange for slaves. 
This traflic was carried on through Nupc " to the great damage," 
says Barth, " of the commerce and the most unqualified scandal 
of the Arabs, who think tliat the English, H they would, could 
easily prevent it.” Tlic over-seas lr.'.ffic in slaves did not 
continue long after the date (1831) to which Barth referred, 
but slave-raiding by the Fula went on unchecked up to the 
moment of the British occupation uf the country. At 
Sokoto the sultanship conlinued in the liands of Fodio’s 
descendants, and the reigning sultan concluded in 1885 a 
treaty with the Koyal Niger Company (then called the 
National African Company) which gave to the company certain 
rights of sovereignty throughout his dominions. 

In 1900 the rights of the company were transferred to the 
Crown. In the course of the years 1900,1901, 1902, British 
sutmi$Mi»ii authority was established in the states bordering 
uBtiUth on the Niger and the Benue and in Boniu. The 
'to*. northern states declined to fulfil the conditions of 

the treaties negotiated with the Niger Company or to submit 
to the abolition of the slave trade, and in 1902 Sokoto and 
Kano openly defied the British power. A campaign was 
undertaken against them in the opening months of 1903 in 
which the British troops were entirely .successful. Kano was 
taken in February 1903, and Sokoto after some resistance made 
formal submission on the 22nd of March following. From that 
day British authority was substituted for Fula authority througb- 
iiut the protectorate. The emir of Sokoto took an oath of 
allegiance to tlie British Crown and Sokoto betarae a British 
province, to which at a later period Gando was added as a sub¬ 
province—thus making erf Sokoto one of the double provinces 
of the protectorate. ' 

Ihe double province thus constituted has an area of about 
35(000, sq. m.j with an estimated population of something over 
500,000. It mdudes the ancient kingdoms of Zamfara on the 
cast and Argunga or Kebbi on the west. The dominions of the 
imir of Sokoto liave suffered some diminutions by reason of 
British ^reeroents with France relating to the common frontier 
of the two European powers in the. western Sudan. The emir 
felt deeply tlie loss of territory ceded to France in 1904 but 
accepted tlie settlement with much loyalty. Like emir of 
Kano the new emir of Sokoto worked most loyally with the 
British administration. The province has been organized on 
the same principle as the o^cr provinces of Northern Nigeria. 
A British resident of the first class has been placed at Sokoto and 


assistant residents at other centies. British courts of josttee 
have been established and British governors are quartered in 
the province. Detachments of civil police are also placed at 
the principal stations. The country has been assessed under 
the new system for taxes and is being opened as rapidly as 
possible for trade. After the establishment of British rule 
farmers and herdsmen rcoccupied districts and the inhabitants 
of cities flocked back to the land, rebuilding villages which had 
been deserted for fifty years. Horse breeding and cattle misiog 
form the chief source of wealth in the province. There is somc 
ostrich farming. Except in the sandy areas there is extensive 
agriculture, including rice and cotto:;. Special crops are grow* 
in the valleys by irrigation. Weaving, dyeing and tanning 
are the principal native industries. Fair roads arc in procees 
of construction through the province. Trade is increasing and 
a cash currenej' lias been introduced. 

The emir of Gando, treated on the same terms as the emiK 
of Kano and Sokoto, proved less loyal to his oath of allegianae 
and had to be deposed. Another emir was installed in his plane 
and in the whole double province of Sokoto-Cando prosperity 
has been general. In igo6 a rising attributed to rcligicms 
fanaticism occurred near Sokoto in which unfortunately throe 
white officers lost their lives. The emir heartily repudiated 
the leader of the rising, who claimed to be a Mahdi imspired to 
drive the white imm out of the country. A British force marched 
against the rebels, who were overthrown with great loss in Marvb 
1906. The leader was condemned to death in the emir’s 
court and executed in the market-place of Sokoto, and the 
incident was chiefly Interesting for the display of loyalty to the 
British administration which it evoked on all sides from Ae 
native rulers. (See also Nigeria, Fola, and Hausa.) 

See the Travels of Dr Barth (London, 1837); Lady Lngaid, A 
Tropical Dependenev (London, 1^5); P. L. Montcil, De Saint L»ms 
A Tripoli par le lac Tchad (Parts, 1893); C. H, Robfaaon, Htmtedmii 
(London, 1896); The Annual Reports on Nortlum Nigeria, isauad aiose 
iqoo by the Colonial Office, London; Sir F. D. Lugard, " Northern 
Nigeria," in Oeo. Jotirn., vol. xxiii., and Major 1 . A. Bunion/' 'The 
Fulani Emirates,’^ ibid. vol. xxiv. (both London, 1903). feueept 
the iast-nenied most ot these authorttiia dual with duny 

other subjects besidtss the Fula. (F. L. L.) 

SOKOl'SA (also spelt Socotra and formerly Socotora), mi 
island in the Indian Ocean beiongmg to Great Britain, It 
is cut by 12° 30' N., 54“ E., lies about 130 m. E.N.E. of Cape 
Guardafui and about 190 m. S.E. of the nearest part of the coast 
of Arabia and is on the direct route to India by the Suez C^ud. 
ft is 72 m. lung by 22 m. broad md has on area estimated at 
from 2000 to 3000 sq, m. It is the largest and most easterly 
member of a group of islands rising from adjacent coral banks, 
the others being Abd el Kuri, The Brothers (Semha and Dana), 
and Kal Ferun. 

Physical Feahaws.-—-From idle teat Snkittm hu an Imposiag 
axipcoranoe. Tke centK nnlmmates in a series of rugged pinnacles 
—the Haghior mountains, which rise to nearly 5000 ft, above a high 
(1500 ft.) abutting and undulating limestone plateau, dec^y 
channelled by valleys. At many parts of the north const the edges 
of this plateau reach the shore in precipitous cliffs, but in otims 
low plain^ dotted with bushes and date-palms, fn»t toe heights 
behind. 'The southern shore is bordered nearly its entire length 
by a belt of drifted sand, forming the Nuget plain. On this ade 
of the island there are but ojic or two possible anchoring grounds, 
and these only during the north-east monsoon. On the north coast 
there are no barbers; but fairly safe anchorages, even in the 
north-east winds, are available off Hadibu or under Haulaf, a 
few miles distant, and at KaOansayia, at too north-west end of the 
island. 

Geology.—Vxe fundamental rocks of tod island are raeisses, 
through which cut the feidspatoic granites whkh ionn'toe Hagfaier 
massif, Throiwh toes«, agma, pierce other granites in dikes or 
lava flows, and overlying toe wnole are limestones of Cretaceous 
and Tertiary age, themselves cut through by later voldanic rtupHons. 
" In too Haghier hills," tb quote Professor Bonney, “ we have 
probably a fragment of a continental,Brea ef- great antiquity, and 
of aland surface which may have baenkn ‘ ark ^ refuge ’ to a tMres- 
trial fauna and flora from one of the very torliest periods of this 
world’s history." 

Climate. —From October to May the weather is almoit rainless 
cim^t in the mbuntains, whnu .tbrte arvsightly showon and heavy 
mists. During this season the livars, which are rpariag toireats 
throughout the monsoon, are almost ml lost in toe dry, absotbtat 
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ftaimi ThetempwBture oS the oocust ana vaxies from 65“ P. in tha 
friglvt to 85* F. in the day—in the hot season it may; reach 95° F.; 
and on the mountains (3500 ft.) from 52* F. to 72° F. In tlio tow 
gvonds faver of an wsuto anti hematurto form is very provatont. 

Flora and Fauna. —The fauna contains no indigenous mammals, 
a wild ass which roams the eastern plains, perhaps its oldest denizen, 
is probably of Nubian origin; while the domestic cattle, a peculiar, 
nnnnmped, small, shaiioly, Aldemej'-lilpe breed, may be a race 
g^ually developed from cattle imported at a distant period from 
Sind or Farther India. There are 07 species ol birds known Irom 
Sokotra, of whioli 15 arc ondemio; of 22 reptiles, 3 genera and 14 
^ecies arc peculiar; and ol th laud and fresh-water .shells, to whose 
distribution great importance attaohis, ^4 species out of 47 are 
confined to the island. Among the other invertebrate groups there 
is also a large proportion of endemic species. 

TIk flora is even more peculiar than the fauna. Aloes, dragon’s- 
blood {Dracaena), myrrh, frankincense, pomegranate, and cucumber 
{Dtudrocycios) trees are its most famous species. The phanerogams 
number 570, apportioned to 314 genera, and of these over 220 
species and 98 genera are unknown elsewhere. Tlie flora and also 
(though to a less degree) the fauna present not only Asian and Central 
African affinities, but, what is more interesiing, Mascarenc, South 
African and Antipodcan-Amorican relationships, indicating a 
very different distribution of land and water and necessitating 
other bridges of communication than now exist. The natural 
history of Sokotra, unravelled by the study of its geology and biology, 
baa b«ni summatized by Protossor Ihalfour as follows 

" During the Carboniferous epoch there was in tlie region of 
Sokotra a shallow sea, in wliich was deposited, on the top of tire 
fundamental gneisses of tliis spot, . . . the. san^tonc of which wu 
have such a Imge dcveto{imcnt in Nubia. , , , During the Permian 
epoch Sokotra may have been a land surface, forming part ol the 
great mass of land which probably existed in this region at that epoch, 
and gave the wide area for the western migration of life which 
presently took place, and by which the eastern affinities m Sokotra 
may be explained. In early and middle Tertiary times, when the 
Indian peninsula was an island, and the sea which stretched into 
Europe washed the base of the Himalayan hills, Sokotra was in 
great part submerged and the great mass of liraostoae was de¬ 
posited; but its higher peaks were still above water, and formed 
an island, peopled mainly by African species—the plants being- 
the fragmentary remains of the old African flora—but with an- 
admixture of eastern and other Asian forma. Thereafter it gradu¬ 
ally rose, undergoing violent volcanic disturbance." 

By this devotion " Madagascar would join the SeyoUoltes, which 
in turn . . . would tun into the larger Mascarone Islands. In 
this waiy, then, Africa would have an im^lar coast-line, prolonged 
greatfy south of the equator irtto the Indian Ocean, and ruiming 
up with an advance upon tho present line until it reaciied its. north¬ 
west limit outside and south of Sokotra. Thesec an advanced land 
surface of Asia would extend across the Arabian Sea into the Indian 
peninsula." Sokotra thus " again became part of the maiatond, 
though it is likely for only a short period, and durum this union tlie 
life tn the adjacent continent covered its plains and nltod its valleys. 
Subsequently it reverted to its insular condition, in whidi statu it 
has remained." The Antipodean-American etomoot in the Sokotran 
flora probably arrived via the Mascarene lahuids or South Africa 
from a former Antarctic continent. 

Inhabitants. —^The inhabitants, believed to number from 10,000 
to ttfioa, are composed of two, if nOt more, eleincsats. Un the coast 
the p^le are modem Arabs mixed with, ne^u, Indian and European 
blood; in the mountains live tho true Sokotri, supposevl to be origin¬ 
ally immigrants from Arabia, who have been isolated hero from time 
immemorial. Some of them arc as light-slcinncd as Europeans, 
tall, robust, thin-lippod, straight-nosed, with straight black hair; 
others are shorter and darker in complexion, with round heads, 
long noses, thick lips, and scraggy limbs, indicating perhaps the 
commingdtog of more than one Semitic people. Their manner of 
life is simple in the extreme. Their dwellings are circular, rubble- 
built, flat, clay-topped houses, or caves In the limestone rooks. 
Thw speak a language allied to the Mahra of the opposite coast of 
Arabia. Both htohra and Sokotti arO, according to Dr H. Mflller, 
daughter-tongues oi the old Sabacan and Minacan, standing iii the 
same relation to the speech of tlie old inscriptions as Coptic does to 
that of toe hieroglyphics. The SokotrUn tongue has been. Me 
believes, derived from the Maha countries, but it has becotae so 
difiorentiatod from the Mahra that the two peoples understand 
eaiA other ,o^y with difficulty. Sokotri is toe older of the two 
languages, and intains the ancient form, which in toe Mahran has! 
b«M unified by Arabic and other influences. Hadibu, Kallansayla 
and Khadup are the only places of importance in the island. Hadibtt, 
or Tamariim (pop, about 400) the ci^lfal, is picturesquely situated 
OB toe north coast at the head of the open Imy Of Tamarida on a 
semicircular plain enclosed by spurs Of the Hagnier mountains. A 
dense grove of date palms unrirounds the village. 

Tmw and Froduefs.—The chief export is ghl or clarified butter, 
wU^ la sent to Arabia, Bombay and Zanzibar. IMet, cotton and 
tcAucco are grown in' small quantities. The most valnaMe vegetalflo 
prototets are alecs ahd toe dragon's-blood tree. The Setootran aloe, 


iahillily esteemed; in the middle ages toe trade was mostly a these 
products and in ambergris. The people live mainly on dates and 
milk. TTiey own large numbers of cattle, shcuii and goats. Dates 
are both home-grown and imported. 

Ilistery. —Sokutr^ has claims to be reckoned one of the most 
ancient incense-supplying countries. Among the “harl^urs 
of incense ” ei^loited by various Pharaohs during some twenty- 
five centuries it is impossible to believe that tlie island could be 
missed by the Egyptian galleys on their way to the “ Land of 
Punt,” identified by several writers with Somaliland; nor that, 
though the roadsteads of the African coast were perhaps often«r 
frequented, and for other freights besides mmfi and frankin¬ 
cense, the shores of Sokotra were neglected by such ardent 
explorers as those, for instance, of Queen Hatshepsut of the 
iSlh dynasty. They would have found on the island, which 
is probably referred to under the name “ Terraces of Incense ” 
(from its step-like contours), the precious “ uuta trees ”—^37hose 
divine dew, for use in the service of their gods, was their special 
quest—in greater abundance and in a larger number of species 
than any other country. 

To tlie Greeks and Homans Sokotra was known as the isle 
of Dioscorides; this name, and that by which the island is new 
known, are usually traced back to a Sanskrit form, Dvlpa-Sak- 
hfidhfira, “ the island abode of bliss,” which again suggests 
an identification with the i/^o-ui of AgAtharchides 

(§ 103). The Peripbis of Uie Erytliraean Sea speaks of the 
island as peopled only in one part by a mixed race of Arab, 
Indian and' Greek traders. It was subject to the king of the 
Incense Country, and was a meeting-place of Arabian and Ihdian 
ships. Cosmos in the 6th century says that the people spoke 
Greek and were largely Christian, with a bishop sent from Persia. 
The Arab geo^aphers also had a tradition of an early Greek 
settlement (which Uioy ascribe to Alexander), but also of later 
Persian influence. Mowed by a settlement of Mahra tribes, 
who partly adopted Christianity. The Sokotri appear to have 
remained Nestorian Christians, with a bishop under the metro¬ 
politan of Persia, through the middle ages, though there are indi¬ 
cations pointing to a. cunnexion with the jaeobite dhurch. As 
early as the 10th century Sokotra was a haunt of pirates; in the 
13th century AbuUcda describes the inhabitants as ” Nestorian 
Cluristians and pirates ” but the island, was. rather a station of 
the Indian corsairs who harassed the Arab trade with the Ear 
East. The population seems in the middle ages to have been 
much larger than it is now; Arabian writers estimate the lighting 
men at 10,000. 

The Portuguese under Tristao da Cunha. and Albuquerque 
seize4 Sokotra in 1507 in pursuance of the des^ to control aU 
the trade routes between Europe and the East, Sokotra being 
supposed to command the entrance to the Red Sea. But on tbe 
capture of Goa and the building of a fortress there Albuquerque 
caused the fort which da Cunha had had buUt at Coco (Tantaridii') 
to be dismantled (1511), and though Portuguese ships sdiwe- 
qucntly raided the idand they made no other settlement on it. 
The Portuguese foimd Utat SokoUa was held by Arabs fnw 
Fartak, but the “ natives ” (a different race) weie CbrielMns, 
though in sad need of conversion. This pious work Portuguese 
priests attempted, but with scant success. Howev^ as late 
as the middle of the 17 th century the Camelite P. ■Vincenzo 
found that the people still c^led themselves Christians, 
and had a strange mixture of Jewish, Christian and Pogim 
rites. The women were all called Maria. No trace of Christi¬ 
anity is now found in the island, all the inhabitants professing 
Islam. 

A certain dependence (at least of places on the coast).op some 
sovereign of the Arabian coast had endured before the occupa¬ 
tion of Tamarida by da Cunha, and ou the withdrawal of 
tlto Portuguese this dependence on Arabia was resqiped. In 
the 19th century Sokotra formed part of the doraiqions of the 
sultan of Kishin. The opening of the Suez Canal rautn ’to India 
led to the island being secured for Great Britain, item 
onward a small subsidy hfis been paid to the sultan of Kisl^ 
1 ^ the authorities at Adoi; and in 1886 the sjd^ concluded 
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a treaitj- formally placing Sokotra and its dependencies undff the 
protection of Great Brilain. Sokotra is regarded as a depen¬ 
dency of Aden, but native rule is maintained, tlic local governor 
or viceroy of the sultan of Kishin being a member of that chief’s 
family, and also styled sultan. Since it tame under British 
control the island has been visited by various scientific expedi¬ 
tions. Professor Bayley Balfour made an investigation in 1880, 
expeditions were headed by Drs Riebeck and Schweinfurth in 
1881, by Theodore Bent in 1897, and by Dr H. 0 . Forbes and 
Mr Ogilvie-Grant (who also visited Abd-el-Kuri) in 1898-1899. 
Simullaneoiisly with the last-named a further expedition, 
conducted by Professor D. II. Miillcr, under the auspices of 
the Imperial Academy of Sciences of Vienna, visited Sokotra, 
Ahd-cl-Kuri and some other islets of the group to investigate 
their geolog)’ and languages. With the Indian government 
the relations of the Sokotri have occasionally been strained, 
owing to their piratical tendencies. 

Abd-icl-Kuri island lies (10 m. W.S.W. of Sokotra, and 53 m. 
K.N.E. fromCaiie Guardafui, is 20 m. long by 3 J in.in width. At cither 
end the island is hilly, the central p.art being a low plateau. On 
the north side is a sandy beach; on the south cHfls rise abruptly 
Irom the ocean. The highest part of the island is towards its eastern 
end, where the lulls rise to 1O70 ft. It is largely arid and there are 
no permanent streams. Its wmlogy resembles that of Sokotra, 
but the fauna includes kind shells and suoriiions peculiar to Abd-el- 
Kuri. The inhabitants, who number one to two hundred, speak 
Sokotri and Arabic and are chiefly engaged in diving for pearl shell 
on the Bacchus Bank N.E. of ihc island. They live chiefly on 
I'.irlle (which abounds in the island), fish and molluscs. The land 
is nowhere cultivated. 

Kal Famn is the name of two rocky islets rising nearly 300 ft. 
above the sea 13 m. K.M.E. of the western end of Abd-el-Knri. 
Birds flock to them in groat numbers; in consequence they are 
crjinplctely covered with guano, wliich gives tliom a snow-white 
Mpearance. The Brotliers (often called by the older navigators 
The Sisters) lie between Abd-el-Kuri and Sokotra. Semha is m. 
long and 3 m. biriad. It has rocky shores and rises in a table-shaped 
mountain to 24.10 ft. As in Abd-cl-Kuci ambergris is found on its 
shores and turtles abound. There is running water all the year. 
It is a fishing ground of the Sokotri. Darzi lies 0 m. E. by S. of 
Semha, is 3J m. long by i ra. broad, and rises almost perjicndiculaTly 
from the sea to 1500 It. The top is flat. The coral banks which 
surround Sokotra and The Brothers arc united and are not more 
than 30 fathoms below sea lovol; a valley some 100 fathoms deep 
divides them from the hank around Abd-cl-Kuri, while between 
Abd-el-Kuri and Cape Guardafui are dmths of over 500 fathoms. 

See, for the hikory of Sokotra, Yule, Marco Poio (1903 ed.), ii. 
406-410, and, besides the authorities there cited, Yakut, s.v.; 
Hwndanl, p. 52; Kazwini, ii. 54. Consult also the Commentaries of 
A/onso DaWoguerque, W. ilc G. Birch’s translation (London, 1875- 
1884). For the state of the island at the beginning of the i8th century 
see the account of the French expedition to Yemen in 1708 {Vii^gio 
nelV Arabia Felicet Venice, 1721); and, for tlio 19th century, ' 
WelUtoil, City of the Caliphs, vol. ii. (London, 1840I, and Mrs 
Bent, Southern Arabia, Soudan and Sokotra (London, 1900). 
the topography, &c., see Red Sea and Gulf of Aden Pilot (sth ed., 
l,ondon, 1900). For special studies see I. B. Balfour, Botany of 
Socotra (Edinburgh, 1888); G. Schweinfurth, Dos Volh von Socotra 
(Leipzig, 1883); 11 . O. Forbes (edited by), The Natural History of 
Sokotra and Abd-el-Kuri (Liverpool, 190^; F- Kossmat, Geologic der 
hiseln Sokotra, Semha und Abd el Kuri (Vienna, 1902); R. V. Wett- 
stdn in Veeetationsbilder (3rd series, 5th pt., ]ena, 1906). See also 
L Jackson, Socotra, Notes bibliographiques (Paris, 1892), acoiMletC 
iiibbogtaphy to the year of publication. (H. O. F.; X.) 

SOLAHAOEAE, in botany, an order of Dicotyledons belonging 
to the sub-class Sympetalae (or Gamopetalac) and to the 
series Tubiflorae, containing 75 genera with about 1500 species, 
svidely distributed through the tropics, but passing into the 
temperate zones. The chief centre of the order lies in Central 
and SoiJth America; 32 of the genera are endemic in this region. 
It i.s rejrfesented in Britain by three genera including 4 species; 
Hyoseyanm niger (henbane), Sdanum Dulcamara (Bittersweet), 
arid > 5 . nigrum and Alropa Belladonna (Deadly Nightshade.) 

The plants are herbs, shrubs or small trees. Solanum nigrum, 
a common weed in waste places, is a low-growing annual herb; 
5 , Dulcamara is an irregularly dimbing herb perennial by means 
Of a widely creeping rhizome; Atropa Belladonna is a large perennial 
herb. The genus Solanum, to which belong more thin half the 
number of species in the order, contains plants of very various 
habits tncluding besides herbs, shrubs and trees. The leaves are 
generally ilternato, but in the flower-boaring parts of the stem ate 
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often in pairs, an arrangement which, like the extra-axiUary poeitioa 
of the flowers or cymes, results from a congenital union of axes. 
Thus in Datura (tliom apple) (fig. i A), where the branching is 
dicliasial, the leaf which originates at any (gven node becomes 

•m' 



Fic. I. — Diagrams illustrating branch development in Solanaocae, 
in A, Datura Stramonium-, B, Atropa Belladonna. 

I, II, III, Flowers on inflorescences of successive orders; 5 , bract 
of I; o, bracts of If; a', |B', bracts of III, and so on. In A the 
branching is dichasial and the bracts arc adnatc to their axillary 
slloots up to the points at which the next branclii'S arise; thus « 
and fl appear to arise from axis II, though in reality ori^nating 
on axis I. In B tlic branching is cincinnal.one of the two branches 
at each node is undeveloped and its bract a, o', o" is sniailer than 
the other member of the pair, j 3 , fl', which is adnate to and 
apparently carried up on its axillary branch. 

raised upon its axillary shoot os far as the next liighcr node, from 
which it appears to spring. In Atropa Belladonna (lig. 1 B) one of 
tlie branches at each node is undeveloped and there is a pair of 
unequad leaves; the smaller subtends the branch whicli has not 
developed, the larger has been carried up from the node below. 

An interesting anatomical feature is the presence in tlie stem 
of bicollateral bundles—that is, the vascular bundles have pldoem 
on the inside as well as on the outside of the xylem. 

The hermaphrodite, generally regular, flowers have the parts in 
fives, 5 sepals, 5 petals, 5 stamens in alternating whorls, and two 
carpels.which arc generally placed oliliquely (sec fig. 2, floral diagram). 
The sepals persist and often become emarged in the fruit. 'The 




Fig. 2.—Floral diagram of 
Solanum — the arrow indicates 
the oblique symmetry of the 
flower. 


Fig. 3.—Floral diagram of 
Sekieantkus —the arrow indicates 
the oblique symmetiy. Two 
stamens only are fnnetumoL 


corolla is regular and rotate as in Solanum (flg. 2), or bcU-shaped 
as in Atropa, or somewhat irregular os in Hyoscyamus ; in the mbe 
Salpiglossideae, which forms a link with tlic closely allied order 
Scro^ulariaceae, it is zygomorphic, form¬ 
ing, e.g. as in Schizantfius (flg. 3), a two¬ 
lipped ^wei. liic stamens are inserted on 
the corolla tube and alternate with its lobes; 
in zygomorphic flowers only two or four 
fertile stamens arc present; the bilocular 
anthers open by slits or pores (fig. 4). The 
flowers are generally conspicuous and 
adapted to insect pollination: honey is 
secreted on the disk at the base of the 
ovary or at the bottom of the corolla tube 
between the stamens. 'Die ovary is usually 
bilocular, but in Capsicum becomes um- 
locular above, while in some cases an 
in-growth al a secondary s^tum makes it 

4- c<^ed as in Datura, or irregularly 3- to 

5- ceUed as in Nicandra. The anatropdus 
ovules arc generally numerou^on swollen 
axile placentas, sometimes fewas in Ceslrum, a large American.genus 
with tubular flowers, species of which are grown in Britain green¬ 
house plants; the simple style bears a bilobed or sometimes capitate 
stigma (fig. 5), The fruit is a naay-seeded berry, as in Sotmim, at 


Fig. 4.—iStamen of 
a spraes of Solanum, 
showing the divngenoe 
of tlie antbor-fobes at 
the base, and the dehis- 
cenoe by pores at the 
apex a. 
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oapsule, as in Dt^ura, where It splits lengthwise, and Byosnamus (flg. 
6 ),wlu)re it opens by a transverse lid forming a pyxidium. The embtro 
is bent or straight and embedded in endo¬ 
sperm. The jjersistent calyx may serve to 
protect the fruit or aid in its distribution, 
as in the bladdery structure enveloping 
the fruit of Physalis or the prickly calyx 
of^ecies of Solanum. 

The order is divided into s tribes; the 
division is based on the greater or less 
curvature of the embryo, the number of 
ovary cells and the regular or zygomorphic 
character of the flower. The great majority 
of the genera belong to the tribe Solancuc, 
which IS characterized by a 2-ceIled ovary. 
Lycium is a genus of trees or slirubs. often 
thorny, with a cylindrical or narrowly boll¬ 
shaped corolla and a juicy berry; L. turop- 
aeunt is a straggling climber often cultivated 
under the name of tea-plant. For Atropa 
see Nightshade; A. Balladonna yields the 
drug atropin. For Hyoscyamus see Hen¬ 
bane. Physalis, witli 45 species mostly in 
the warmer parts of North and South 
America, includes P, alkekengi, " winter 


bacum), consisting of 
the ovary 0, containing 
ovulas, the style s, and 
the capitate stigma g. 
The pistil is placed on 
the receptacle r, at the 
extremity of the pe¬ 
duncle. 




Fig. 6.—Seed-vesselipyxiA'Mwft 
of Henbane (Hvoscyamus nigsr) 
opening by circumscissile dehis¬ 
cence. 


^erry," and P. peruviana, " Cape gooseberry." Capsicum (a.v.) 
is widely cultivated for its fruit, winch are the so-called chillies. 
Solanum contains 900 sjjecies, among which are f>. tuberosum (potato; 
q.v.), S. Lycopersicum (tomato ; q.v.), and the two British species 
already mentioned. For Manaragnra sec Mandrake. To the 
tribe Datureae, characterized by a 4-ceUod ovary belofigs Datura ; 
D. Stramonium (thorn apple), sometimes found as an escape 
in Britain, is officinal. Nicofiana, to which belong the tobacco 
plant (N. tahacum) and other cultivated species, and Petunia, 
are American genera belonging to the tribe Cestreae, in wluch 
the embryo is straight or only slightly bent, us it is also in 
the tribe Salpiglossideao, which is characterized by tlie zygo- 
raoiphy of the flowers; SeUpiglossis and Schixanthus arc known in 
cultivation. 
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monaSsery' of S. Sevefino—twenty large frescoes illustrating 
the life of St Benedict, now greatly decayed; they present a 
vast variety of figures and details, with dexterous modelling 
and colouring. Sometimes, however, Lo Zingaro’s colour is 
crude, and he genefally shows weakness of drau^tsmanship in 
hands and feet. His tendency is that of a naturalist—the heads 
lifelike and individual, and the landscape backgrounds better 
invented and cared for than in any contemporary. In the Studj 
gallery of Naples are three pictures attributed to this master, 
the most remarkable one beinga “Madonna and Child Enthroned 
with Saints.” The heads here are reputed to be mostly portraits. 
Solark) initiated a mode of art new in Naples; and the works 
painted between his time and that of Tesauro (c. 1470) are locally 
termed “ Zingareschi.” He had many scholars, but not of 
pre-eminent standing—Nicola Vito, Simone Papa, Angiolillo 
Roccadirame, Pietro and Ippolito dal Donzello. It has often 
been said that Solariu painted in oil, but of this there b no 
evidence. 

SOLAR SYSTEM, in astronomy, the group of heavenly bodbs, 
comprising the sun and the bodies which move around tlic sun 
a.s a centre of attraction, of which the Earth is one. These 
bodies may be classified as follows: first the Sm. Q, 
distinguished as containing much the greater part of all the 
matter composing the system, being more than 600 times as 
massive as all the other bodies combined. It is this great mass 
which makes it the central one of the system. It is aten, so far 
as is known, the only incandescent body of the system, and 
therefore the only one that shines by its own light. Secondly, 
planets. The bodies of this class consist of eight major planets 
moving round the sun af various distances, and of an unknown 
number of minor planets, much smaller than the major planets, 
forming a separate group. Thirdly, satellites, or secondary 
planets revolving around the major planets, and therefore 
accompanying them in their revolutions around the sun. A 
fourth class of bodies, the constitution of which is still in some 
doubt, comprises comets and meteors. These differ in that 
comets arc visible either in a telescope or to the naked ej'e, 
and seem to be either wholly or partially of a nebulous 
or ^seous character, while meteors are, individually at least, 
invisible lo us except as they become incandescent by striking 
the atmosphere of the earth. It is, however, an open question 
whether a comet is other than an accumulation of meteoric 


SOLAR, SOLLER (Lat. solarium, Fr. gaktas, Ital. solaio), in 
architecture, a room in some high situation, a loft or garri-t, 
also an elevated chamber in a church from which to watch the 
lamps burning before the altars. The Latin solarium was 
used principally of a sundial, but also of a sunny part of a 
house. 

80 LAR 10 , ANTONIO {c. 1382-1455), Italian painter of the 
Neapolitan school, commonly called Lo Zin^ro, or The Gipsy. 

father is said to have been a travelling smith. To all 
appearance Antonio was bom at Civita in the Abruzzi, although 
it is true that one of his pictures is signed “ Antonio de Solarin 
Venetus,” which may possibly be accounted for on the ground 
that the signature is not genuine. Solario is said to have gone 
through a love-adventure similar to that of the Flemish painter, 
Quintin Massys. He was at first a smith, and did a job of work 
in the house of the prime Neapolitan painter Colantonio del 
Fiore; he fell in love with (iolantonio’s dau^ter, and she with 
him; and the father, to stave him off, said if he would come back 
in ten years an accomplished painter the young lady should 
he his. &lario studied the art, returned in nine years, and 
Aimwl tind obtained his bride. The fact is that Colantonio 
dd Fiore is one of those painters who neverexisted; consequently 
his daui^ter never existed, and the whole story, as relating to 
these particular personages, must be untrue. Whether it has 
any truth, in relation to some unidentified painter and his 
dau^^ter, is a separate question which we cannot decide. Sifluio 
mam an extensive round of study—^st with Lippo Dafanasio 
in Bologna, and afterwards in Venice, Ferrara, Florence' and 
On returning to Naples he rapidly took the first place 
in lot weti ^ princ^ pmomutnoe is in the ooait <» the 


bodies (see Comet). 

The major planets are separated into two groups of four each, 
between which the minor planets, for the most part, revohne. 
The arrangement of the major planets, with the numbers cf 
their respective satellites thus far known, in the order of distance 
from the sun, is as follows:— 

The first group in order—the smaller major planets— 
comprises;— 

Mercury, 9 , with no knotvn .satellite; 

Venus, 9 , with no known satellite; 

The Earth, ®, with one satellite, the moon; 

Mars, 1 , with two satellites. 

Outside of this group lies the zone of minor planets or 
asteroids. 

The outer group of major planets comprises;— 

Jupiter, with seven satellites; 

Saturn, h, with ten satellites; 

Uranus, ^ or W, with four satellites; 

Neptune, V, with one satellite. 

The distances separating the individual orbits in each group 
seem to approximate to a certain order of progression, expressed 
in Bode’s law (see Bode). But there is an obvious gap Mtween 
the two groups of major planets which is filled by the gtoup 
of minor planets. Taking the mean distance of this group as 
that of a planet, the distance of tihe major planets cl^ly 
approximates to Bode’s law, except in the case of Neptane.- 

A remai^ble feature of the Mlar'system, which distinguishes 
it from all other known systems in the' universe, is the symmetty 
of armiigement and motion of its greater bodies* All ^e major 
planets and many of the minor planets revolve in dlUptit 
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orbits so nearly circular in form that the unaided-eye '^ould 
not notice the deviation from that form. But as the orbits i 
are nut centred on tlie sun, which is in a focus of eacli, the 
displacement of the seeming circle would 1» readily seen ‘ 
in the case of Mercury and of Mars. The same statements 
are true of the orbits of the satellites around their primaries. 
The major planets all move around the sun in the same 
direction, from west to east, in orbits but little inclined to 
each other. M the known minor phunets have the same 
common direction, but their orbits generally have a greater 
eccentricity and mutual inclination. The general rule is that 
the satellites also move round in the same direction, and in 
orbits of moderate inclination. Exceptions occur in tire case 
of the satellites of Uranus, which are neiirly perpendicular to the 
plane of the orbit. The satellite of Neptune, and one satellite, 
riioebe, of Saturn, are also quite exceptional, the direction of 
motion being retrograde. 

For the elements of the orbits, and the general cliaracter of 
the several planets .see Planbt. Det.iils us to each are found under 
the respective names of the several planets. (S. N.) 

SOLDEB (derived through the French from Lit. soldare, 
to make solidus, firm), an alloy eiusily melted and used for uniting 
as by a metallic cement two metal surfaces, joints, edges, &c. 
(Sec Brazing and Soidering.) 

SOLE iSaloa), the most valuable of European flat-fishes.^ 
For most people who look at fish merely from the culinart’ point 
of view, soles are of two kinds : true soles, with such varieties 
as Dover soles and Brixham soles (slips being the name applied 
to young specimens), and lemon soles, an inferior fish, which is 
no sole at ml, but a sort of dab {Glyptocephalus micrjoccpjialus). 
Leaving out the latter, there are five species on the British coasts; 
the common sole {Solea vulgaris), the French sole or sand sole, 
the lemon sole of Yarrell (S. lascaris), the thick-back (S. variegcUa), 
and the solenette or little sole (S. lutea). Ail these agree in 
the light side being coloured and bearing the eyes, in the elongate 
form, in tlie small eyes (separated by a sfiace covered with sady 
skin, in the smiUl, twisted mouth, with minute tcetli on the 
colourless side only), and with the snout projecting beyond the 
mouth and more or less hooked. All true soles are excellent, 
but the common species is the only one which, from its larger 
size, growing to a length of 26 in. and attaining maturity at a 
length of about 10 in., regularly appears on all the markets. It 
occurs from the south-wcsl (oast of Scandinavia, Mecklenburg 
and Great Britain to the Mediterranean. Most of the best 
fishing grounds for soles lie comparatively near land, though 
the spawning talces place some miles away. 

Much informatioa on the lile-liistory of the sole will be found in 
the monograph by J. T. Cunmngliam (Plymouth, 1890). 

SOLEMN (Lat. soUemms, soUetms, less correctly solentiis. 
yearly, annual; from soUus — Mils, whole, entire, Gr. oAoc, and 
amus, year), properly that which occurs annually, hence at 
stated intervals, regular, established; the terra being particularly 
used of religious rites or ceremonies which recur at stated inter¬ 
vals, hence festive, .sacred, marked by religious ceremony or 
nikuM, and so g^ave, impressive, serious, the most general 
current usage. Another branch of meaning stresses the formal, 
customary aspect; and hence in such phrases as “ solemn act,” 
probate in “ solemn form,” it means that which is done with all 
due forms and ceremonies. 

SOLENT, THE, a strait of the English Channel, between the 
mainland (the coast of Hampshire, England) and the north¬ 
western'co^t of tlie Isle of Wi^ht, forming the western entrance 
to. Southi^ptun Water, pithead being the eastern. Its 
length, from the eastern shore of Southampton Water to the 
Needles rooks off the western extremity of Wight, is 15 m. 
The general breadth is frwn ai to 3 m., but Mtween Stone 
Ppint on the mainland and Eg)^t Point on the north coast of 
Wi^ht it narrows to i J m.; and si m. north of the Needles there 
spnngs from the mainkncl a great shin^ bank, mostly only a 
few yards in breadth above water, but nearly a m. in length. 

> The ’American sole {AdMms is a smaB flat-fish of 

mfsrior quality. 


It reduces the breadth Of the Solent te n little aver | m., and 
broadens at the end, on which stands Hurst Casife, an impertant 
fortification dating from the time of Henry VIII. Here Charles I. 
was imprisoned in 1648. The coast of the mainland is low 
but picturesque, and is broken by the shallow estuaries of the 
Beaulieu River and the Lym, with the small port of Lymington 
upon it. The coast of Wight rises more : tccply. On this side 
the Medina estuary opens northward, and those of the Newtown 
and the Yar north-westward into tlie strait. At the mouth ol 
Southampton Water is a projecting bar resembling but smaller 
than that of Hurst Castle, and like it bearing a Tudor fortress, 
Calshot Castle. The Solent is frequently the scene of yacht 
races. The configuration of the coast causes a double tide in 
the strait. 

SOLESMES, a village of western France on the left bank 
of the Sarthe in tlie department of Sarlhe, 20 m. W.S.W. of 
1 a; Mans by road. In loio a priory was founded at Solesmcs 
and placed under the authority of the abbey of La Couture of 
Lc Mans. Suppressed at the revolution, il was established as a 
Benedictine monastery in 1830. In 1837 it was raised ta the 
rank of abbey and became n centre of learning; the music here 
was also famous. A nunneiyf was afterwards founded beside it, 
but both institutions were abandoned after the passing of the 
associations law in i(;oi. The monastery, rebuilt at the end 
of the i(/h century, fornis a lofty mass of buildings on the river 
bank. Its church (T3th and 16th centuries) is interesting only 
for the po.ssession of two masterpieces of sculpture of uncertain 
authorship, executed approximately between 1490 and 1550. 
The most striking represents the burial of Christ and is sheltered 
by a stone structure, the front of which is beautifully carved. 
An arched opening in this front reveals the central group of 
eight figures surrounding the tomb, that of Mary Magdalen in 
the foreground being remarkably lifelike and expressive. The 
other work similarly enclosed represents tlie burial of the 
Virgin and is the later of the two in date and in the pure Renais¬ 
sance style. Sculptures representing Jesus among the Doctors 
and other scenes arc also in the church. 

SOLETO, a village of Apulia, Italy, in the province of Leece, 
from which it is n m. S. by rail, situated 299 ft. above sea- 
level. Pop. (1901), 3349. The Romanesque church of S. Stefano 
contains B3’’zantmc frescoes of the T4th centur)’ similar to those 
in the subterranean chapel of the Simti Stefani at Vaste, south 
of Otranto, and others showing the formation of anindopenieBt 
style. The fine, richly decorated campanile adjoining the former 
catlieJral was erected in 1397. 

SOLEDRE (Ger. Sdolhurn), one of the cantons of nerth- 
western Switzerland. Its total area is 305’5 sq. m., of which 
294 sq. m. are reckoned as “productive,” 111-3 sq- tn. being 
covered by forests and -89 sq. m. by vineyards. Save two small 
districts in its southern portion the whole canton is situtted 
in the Jura range, while it is said to be the most irregulitr in 
shape of all tlie Swiss cantons, this being accounted for by the 
fact that it consbts simply of the territories won at different dates 
by the town from which it takes its name. It includes most of 
the Aar valley between the towns of Bienne and Aarau, neither 
of which is in the canton, while in its nortliern portion the waters 
join the Birs River, and in its southern portion is the last bit 
of the Emme before its junction witli the Aar. It conprises 
three isolated districts, of which one (Steinhof) ©n the south is 
an “ enclave ” in the canton of Bern, while the others, Hofstat- 
ten, tliat includes the famous pilgrimage resort of Mariastdn, 
and Klein Liitzel, are on (he Alsatian frontier, and bounded by 
the cantons of Bern and of Basel. The highest point in (he 
canton is the Hasenmatt (4748 ft), whi(h forms the culminaiMg 
summit of the Weissenstein ridge, that rises just north-wait 
of the town of Soleure, and boasts of an hotel well known as a 
great centre for the air and whey cu». The canton is well 
supplied in its southern portion with railways, the main Ime 
from Bmne to Aarau tunning through U past the great junetfen 
(sE Olten, where the direct lines from Lucenie by the St Gotthaod, 
from Bern, from Zurich, and from Basel all tmito. iFonneriliy tbe 
dittriots oompoaing the canton wereiinjthedioceBM of.LautMMk 



Basel and Constance, but since the complete reorganization 
of 1814 they are all in the diocese of Basel, the bishop of which 
has his chair in Solcure. In 1900 the population was 100,762, 
of whom 97,930 were German-speaking, 1912 French-spei.king, 
and 829 Italian-speaking, while 69,461 were “ Catholics ” (the 
census does not distinguish between Romanists and Christian 
Catholics, who are still fairly strong here), ^i,o'i2 Protestants, 
aa«l 159 Jews. The capital is Soleurc, while the only otlier 
important town is Olten (6969 inhabitants). Between Solcure 
and Granges or Grcnchen (5202 inhabitants) is the village of 
Selzach, where since 1893 a passion-play has been performed 
every summer by the inliabitants. 

Till about 1850 tlie canton was mainly agricultural and 
pastoral, its pastures numViering 209, capable of supporting 
4179 cows and of an estimated capital value of 2,395,215 francs. 
Nowadays it is distinguished for the variety of its mdustric.s, 
especially in luid around Soleurc and Olten, among them being 
watch-making, shoe-factories, cotton-spinning and cement 
lartories. 

The canton is divided into ten administrative districts, that 
(■emprise 132 communes. The pre.sent cantonal constitution 
dale!', from 1887, but was revised as to some important points 
1895. The Kantmtsrat, or legislative assembly, is elceted 


(since 1895 according to the principles of proportional repre¬ 
sentation) by all citizens over twenty years of age, in the pro¬ 
portion of one member to 800 inhabitants. Since 189(5 the 
people have elected the Rcgierungsral or executive, consisting 
of five members. In both cases the perir.d of offiee is four 
years, though on the demand of 4000 citizens a pipule.r %'ote 
must be taken as to whether the existing members shall 
continue to sit or not. In the canton the “ obligatory refer¬ 
endum ” and the, “ initiative ” have obtained since 1875. By 
the former all laws pas.sed by the legislative assembly, and all 
financial resolutions involving the expenditure of 100,000 francs, 
or of an annual sum of 15,000 francs, must be approved by a 
popular vote. By the latter 2000 citizens can compel the 
legislative assembly to consider any proposal for making-a new 
law or for amending an old one. Further, the demand of the 
majority of the assembly or of 3000 citizens is sufficient to 
necessitate a popular vote as to the advi.sability of revising 
the constitution, the revised draft itself requiring a further 
jKipular vote. The two members of the federal StSnderat and 
the five members of the federal Naiimalrat are also chosen by 
a popular vote. 

Authorities. — J. Amict, Das St Ursus Pfarr-SHft d. Stadt Soleurc, 
Opt*. (Soleure, 1878-1800), and Die CrUndutigs-Sage der Sehwester- 
sUdte, Solothum, Zurich, uud Trier (Solcure, 1890); G. Bloch, 
Bolder aus d. Ambassadorenherrschaft in Soieure, issd-ryt)' (Biel, 
iIqB) ; W. Flury, Die indiutrieile Entwichetung d. Kant. S. (Soleure, 
190B); K. Meisterhans, Alleste Gesehichte d. Kant, Soleure bis 
(Soleure, 1900); J. R. Rahn, Die Mitteldlt. Kunstdenhmdler d. Cant. 
SaUure (Zurich, 1893); K. £. Schuppli, GeschielUe der Stadiverfassumf 
RMi Soleure (Basel, 1897) ; P. Stiohmner, Der Kant, Soleure (St 
and Bern, 1836); A. StrUby, Die Weidewirthschaft im Kant. 
Salture (Soleure, 189O); and £. Tatarinofi, Die Betheiligung 
Saialhurm am Schwabenkritg, 14^ (Soleure, 1899). 

(W. A. B. C) 

fOLEBBE, the capital of the Ssriss canton of that name, 
is an ancient little town, almost entirely situated on tite left 
bank of the Aar. It was a Roman eastrum, remains of which 
stiH exist, on the h^hway from Avenches to Basel, while its 
position at the foot of the Jura and close to the navigable portion 
of the Aar has always made it a meeting>pomt of various remtes. 
Five railway lines now brimdi thence, while a sixth has been 
recently added, the tunnel beneath the Weiss«tstein to Moutier 
Grandval having been completed. It was stron^y fortified 
i« 1667^1727, but since 1830 these defences have removed 
for seasons of practical convenience. Its cbiel building is the 
■linster of SS. Ursus and Victor, which dates from the i8th 
omtury, it stands on the site of a far older edifice. 

Siaoe 1828 itlias been the cathedral church cd the bishop of 
Basel, but m 1874 its chapter was auppsessed. The ancient 
tamt has a quaint ifith-century clock, while the older 
pactions of the town haU date s^ further back, Ihe earfy 
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ijtl^^ntury arsenal contains the finest collection of armour and 
old weapons in Switzerland, while the modem museum houses 
a splendid collection of fossils from the Jura, the specimens 
of Alpine rocks collected by F. J. Hugi (1796-1835), a native 
of Soleure, and a* Madonna by the younger Holbein. The 
building now used as the cantonal school was formerly the 
residence of the French ambassadors to the Swiss confederation 
from 15^0 to 1797. There are some fine 16th-century fountains 
in the little town, which in its older portions still keeps much 
'of iti! medieval aspect, tliough in the modem suburbs and in the 
neighbouring villages there is a certain amount of industrial 
activit)’. Tire Polish patriot Kosciusko died here in 1817; 
his heart is preserved at Rappcrswil, but his body is hiiried 
at Cracow. In kjoo the town had 10,025 inhabitants, almoit 
all Gcrman-BpiMiking, while there were 6o(j8 “ Catholics ” 
(either Romanists or Qiristian Cialholics), 3814 Protestants, 
and 81 Jews. In 1904 there were twenty churches or chapels 
in the town itself. One mile north of the town is the Hermitage 
of St Verena, in a striking rock gorge, above which rises the 
Weissenstoin ridge, the hotel on which (4223 ft.) is much 
frequented in summer for the nir and whey cure as well as for 
the glorious Alpine panorama that it commands. 

A 16th-century rhyme claims for the town of Soleurc the fame 
of being the oldest place in “ Celtis ” save Trier. Certainly its 
name, “ Saludurum,” is found in Roman inscriptions, and its 
position as commanding the appror,rh to the Rhine lrom_ the 
south-west ha.s led to its being more than once strongly fortified. 
Situated just on the borders of Alaniaimia and Burgundy, it 
seems to have inclined to the allegiance of the latter, and it was 
at Soleure tliat in 1038 the Burgundian nobles made their final 
submission to the (jerman king, Conrad II. The medieval 
town grew up round the house of secular cAnons foimded in the 
loth century in honour of St Ursus and St Victor (two of the 
Theban legion who are said to have been martyred here in 302) 
by Queen Bertha, tlic wife of Rudolph II., king of Burgundy, 
and was in the di( ccf c of Lausanne. The prior and canons 
Irad many rights over the town, but criminal jurisdiction 
remained with the kings of Burgundy, tlien passed to the 
Zahringen ^nasty, and on its extinction in 1218 reverted to the 
emperor, ’nic city thus became a free imperial city, and in 
1252 shook off the jurisdiction of the canons and took them 
under its protection. In J293 we find it allied with Bern, and 
this connexion is the key to its later history. It helped Bern 
in 1298 in the great fight against the nobles at Dombflhl, and 
again at Laupen in 1339 against the jealous Burgundian nobles. 
It vras be.sicged in 1318 by Duke Leopold of Austria, but he wa.s 
compelled to wthdrew. In the 14th century the government 
of the town fell into the hands of the gilds, whase members 
practically filled all the public offices. Through Bern, Soleurc 
was drawn into association with the Swiss Confederation. An 
attempt to surprise it in 1382, made by the Habsburgs, ■was 
foiled, and resulted m the Omittance of Soleure in 1385 into 
the Swabian League and in its sharing in theSempach War. 
Thougii Soleure took no part in lliat battle, it was included in 
the Sempach ordinance of 1393 and in the ^eat treaty of 1394 
by which the Habsburgs renounced their claims to all territories 
within the Confederation. In 1411 Soleure sought in vain to 
be admitted into the Confederation, a privilege only granted 
to her in 1481 at the diet of Stans, after she had taken part in 
tlie Aargau, Italian, Toggenburg, and Burgundian Wars. It 
was also in the isth century tlat by purchwe or conquest the 
town acquired & main part of the territories forming the 
present canton. In 1529 the majority of the “communes” 
went over to the reformed faith, and men were sent to fight on 
ZwingU’s side at Kappel (1331), butin 1333 the old faith regaimed 
its sway, and in 1380 Soleure was a member of the Qolqen, or 
Bomanean, League. Thpugh tljie e'jty ruled Uie surroimdhig 
districts, the peasants were, ^ly treated, and hence, thair Revolt 
in .1653 was not so despite as in other tilacies- Soleure 
was the .usual residence_ of the ^neh ambassai^r frpm «3o to 
1797, ^ po doubt, this 'Mpeii oh the formation of a ‘patri¬ 
ciate, after afiSijfo wh citwei^s jwtie WfvWsd,andt(*tfr 
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we find only twenty-five ruling families distributed over the 
eleven gilds. Serfage was abolished by Soleure in 1785. The 
old system of the city ruling over eleven bailiwicks came to an 
end in March 1798, when Soleure opened its gates to the French 
army, and it was one of the six “ directorial ” cantons under the 
1803 constitution. In 1814 the old aristocratic government 
was set up again, but this was finally broken down in 1831, 
Soleure in 1832 joining the league to guarantee the maintenance 
of the new cantonal constitutions. Though distinctly a Roman 
Catholic canton, it did not join tlie “ Sonderbund,” and voted 
in favour of the federal constitutions of 1848 and 1874. 

(W. A. B. C.) 

SOLFATARA, a volcanic vent emitting vapours chiefly of 
sulphurous character, wheiice the name, from the Italian solfo 
(sulphur). The typical example is the famous Solfatara, near 
Puzzuoli, in the PUegraean Fields, west of Naples. This is an 
old crater which has not been in active eruption since a.d. 1108, 
but which is continuously exhaling heated vapours, chiefly 
hydrogen sulphide, sulphur dioxide and steam. Tlicse issue 
from orifices in the cru.st, on the walls of which are yellow 
incrustations of sublimed sulphur, sometimes orange-red by 
association with arsenic sulphide, whilst the trachytic rocks of 
the volcano are bleached and corroded by the effluent vapours, 
writh formation of such products as gj'psum and alum. Sal 
ammoniac occurs among the sublimates. The term solfatara 
has been extended to all dormant volcanoes of this type; and a 
volcano which has ceased to emit lava or ashes, but still ev'olves 
heated vapours is said to have pas.sed into the “ solfataric 
stage.” Examples are to be found in many volcanic districts. 
By French geologists the term soufrUre is used instead of the 
Italian solfatara. (See Vou'anoes.) 

SOLFERINO, a village of Lombardy, Italy, in the province 
of Mantua, 5 m. S.W. of San Martino della Battaglia (a railway 
station 72 m. E. of Milan on the line to Verona), situated 
410 ft. above sea-level, on the south-west edge of the hills 
bordering the Lake of Garda on the south. Pop. (1901), 1350. 
It was the scene of a battle fought on the 24th of June 1859 
between the allied Franco-Sardinian army under Napoleon III. 
and Victor Emmanuel, and the Austrian army commanded 
by Francis Joseph II., in which, after a severe contest, the 
latter retired over, the Mincio (sec Italian Wars). The battle 
fought by the Sardinians on the left wing of the allied army is 
often called by the separate title of San Martino, from a hamlet 
near the Brescia-Verona railway, about which it was fought. 
From this battle, a certain shade of blue was designated by the 
name of SoUerino, and was very popular for some years, though 
now, unlike its companion “ magenta,” it is forgotten. 

SOLI (mod. MezetlU), an ancient town of Asia Minor, on the 
coast of Cilicia, between the rivers Lamus and Pyramus, from 
each of which it is about 62 m. ColonLsts from Argos in Greece 
and Lindus in Rhodes arc described as the founders of the town, 
which is first mentioned at the time of the expedition of the 
younger Cyrus. In the 4th century B.c. it was so wealthy that 
Alexander exacted a fine of. 200 talents. In the Mithradatic 
War, Soli was destroyed by Tigranes, but it was subsequently 
rebuilt by Pompey, who settled there many of the pirates 
whom he had captured, and called the town Pompeiopolis. 
Soli was the birthplace of Qirysippus the Stoic and of the poets 
Philemon and Aratus. The bad Greek spoken there gave rise 
to the term (roXodcurpit, solecism, which has found its way 
into all.-flie modem languages of Europe. The ruins, which lie 
on the r'glk bank of the MezetlG Su have been latelv plundered 
to supply 'building material for Mersina, and little remains 
except part of the colonnade which flanked the main street 
leading to the harbour. The place is easily reached from 
Mersina by carriage in about 1} hours. {D. G. H.) 

SOLI, a Greek ciW on the north coast of Cyprus, lying at 
Soliais in the metalliferous country round Karavortasi near 
Lefka, on the south side of Mdtphou Bay. Its kingdom Was 
bounded by the territories of Marion, Paphos, Tamassus and 
Lapathus.' It was believed to have been founded after the 
Trojan War(e. ii8o)by theAttic hero Acamas; but no remains 
bave been found in this district earlier than the Early Iron Age 


-SOLICITOR 

(r. 1000-800). The town of “ Sillu,” whose king Irisu w.as an 
ally of Assur-bani-pal of Ass5Tia in 668 B.c., is commonly sujj- 
po.sed to represent Soli.’ In Hellenic times Soli had little 
political importance, though it stood a five months’ siege from 
the Persians soon after 500 b.c.; its copper mines, however, 
were famous, and have left Copious slag heaps and traces of 
small scattered settlements. A neighbouring monastery i.s 
dedicated to “ Our Lady of the Slagheaps ” \Pamgia Skour- 
gioiissa). But the copper seems to have been exhausted in 
Roman times, and thereupon Soli became desert. 

See W. H. Engel, Kypros (Berlin, 1841 ; classical authorities); 
J. L. Myres and M. Ohnefalsch-Richtcr, Cyprus Museum Catalogue, 
(Oxford, l8og ; antiquitic.s) ; G. F. HUl, Brit. Mus. Cat. Coins of 
Cyprus (London, 1904 ; coins). (J. L. M.) 

SOLICITOR, in England, an oflicer of the Supreme Court of 
Judicature qudified to conduct legal proceedings for his clients: 
sec also Attorney. Previous to tlte reign of Henry III. the 
common law considered it indispensable that the parties to a 
suit should be actually present, but the privilege of appearing 
by attorney .was conceded in certain cases by special di.spensa- 
tion. The passing of the Statute of Merton and subsequent 
enactments made it competent for both parties in all judicial 
proceedings to appear by attorney. Previous to the pa sing 
of the Judicature Act of 1873 there was a di.stinction between 
the terms “ solicitor ” and “ attorney.” Solicitors appear to 
have been at first distinguished from attomej’s, as not having 
the attorney’s power to bind their principals, but latterly the 
distinction was between attorneys as the agents formally 
appointed in actions at law, and solicitors who look care of pro¬ 
ceedings in parliament, chancery, privy council, &c. In 
practice, however, and in ordinary language, the terms were 
synonymous. Down to the i7tli century the solicitor of the 
chancery courts was considered inferior to the attorney of the 
common law courts, but the rapid growth of equity jurisdic¬ 
tion gave the solicitor an importiuice in no degree inferior to his 
fellow practioner at the common law. Until 1873 'I- "'“s usual 
for attorneys to be admitted as solicitors as well, but the Judica¬ 
ture Act of that year enacted that all persons admitted as 
solicitors, attorneys or proctors of an English court sh.'Jl hence¬ 
forth be called solicitors of the Supreme Court, Regulations 
regarding the qualification of attorneys are found as far back 
as the 20 Edward 1 . (1292), and the profession has been strin¬ 
gently regulated by a series of statutes passed during the igtH 
century, notably the Solicitors Act 1843 and the Solicitors .Acts 
1877 and 1888. 

Every person, before he can become a duly qualified solicitor, 
must serve an apprenticeship or clerkship to a practising solicitot 
for a term of years varying from three to five, he must pa.s8 all the 
necessary examinations, he must be duly admittcA and entered 
on the roll of solicitors kept by the Incorporated Law Society and 
must take out an annual certificate to practise. The organization 
of tho profession is in the hands of the Incorporated Law Society. 
Established originally in 1827, in succession to an earlier society 
dating back to 173Q, it was incorporated in 18.31. It began courses 
of lectures for students in 1833 and ten years later was constituted 
registrar of attorneys and solicitors. In i8(jo it obtained the power 
of suing unqualified solicitors and in 1888 it was given the custody 
of tlte roll of solicitors, on the abolition of the office of the clerk of 
the Petty Bag. The Solicitors Act of 1888 vested in the Incor¬ 
porated law Society the power of investigating complaints as to 
the. profe.s.sional conduct of solicitors, as well as power to rcluso 
to renew the annual certificate of a solicitor, subject to the solicitor's 
right of appeal. The statutory committee of the Incorporated 
Law Society may make application to the court to strike a solicitor 
off .the rolls without preliminaty inquiry the committee where 
he has been convicted of a criminal offence, but where he is alleged 
to have been guilty of unprofessional conduct or a statutory offence 
the committee first hold a preliminary inquiiy. Apart from its 
judicial administrative authority it has exercised powerful influ¬ 
ence in tho attitude which it has frequently taken towards proposed 
legi^tion. Membership of the society, i^iich is not compulsory, 
is open to any duly qualified practising solidtor, on approval b? 
the council. No person, however duly qualified, can be admitfea 
as a solicitor till he hu attained the age of twenty-one years. 
Though admitted as a solicitor and Ms name entered on tlie roll 
he is not at liberty to practise until he bas taken out bis annual 
certificate, tho fees for which vary according as the applic^t 

* E. Schrader, AbK K. Prouss. Ak. Wiss. (1879), pp. 31-36. 
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istsnds to practlee in London or tho piovinoei. Solicitors now ' ~~ 
have a right to practise in any court, i.i. in every division of tho 
High Court, in every inferior court, in the ecclesiastical courts 
(aa proctors), in the court of appeal, in the privy council and in 
the House of l^ds. Their right of audience, however, is re¬ 
stricted. They may appear as advocates in most of the inferior 
courts, as before justices, magistrates, coroners, revising barristers 
and county courts. They have no right of audience, however, 
in the Mayor’s court, London, nor in the High Court of Justice, 
priv^' council or House of Lords, where, from time immemorial, 
tho right has pertained to the bar, but they have right of audience 
in chambers and certain bankruptcy matters, bince the Con¬ 
veyancing Act 1881 solicitors may do all kinds of conveyancing, 
which formerly was considered tlio exclusive business of the bar. 

The Conveyancing Act 1881 having made great changes in tho 
practice of conveyancing, it became necessary to place the re¬ 
muneration of solicitors upon a new basis. This was done by the 
Solicitors’ Remuneration Act, passed on tho same day aa the 
Conveyancing Act. It provides for tho framing of general orders, 
fixing the principles of remuneration with reference inter alia to 
the sidU and responsibility involved, not, as was generally the case 
before, with reference simply to the length of the aocunionts 
perused or prepared. A solicitor is not responsible for statements 
made by him m his professional capacity as an advocate, and all 
communications which pass between a solicitor and his client arc 
priviieged, so also is any information or document which he has 
obtained in his ])rofessional capacity on behalf of his client. ’The 
relation of solicitor and client disqualifies the former from dealing 
with his client on liis own behalf, while it gives him a lion, on pro¬ 
fessional services, over the deeds, &c., of tho client in Ids posseasion. 

A solicitor’s remuneration is minutely arranged by statute and he 
has no power of recovering more from his client than his statutory 
charges, and ho is liable to bo sued for damages for negligence in 
liis client’s behalf. Certain personal privileges belong to a solicitor. 

He is free from serving on juries, nor need he, t^amst his will, 
serve ns a mayor, alderman, sheriff, overseer or churchwmden. 

In Scotland solicitors in the Supreme Court are not, as in England, 
tho only persons entitled to act as law agents. They share the 
privilege witli writers to the signet in the Supremo Court, with agents 
at law and procurators in fhe inferior courts. Ttiey were formed 
into a society in 1784 and incorporated in lygf', and arc usually 
recognized as members of the College of Justice. This difference 
is, however, now of little importance, as by the law Agents Act 
1873 any person duly admitted a law agent is entitled to practise 
before any court in Scotland. In the United Stales the tmm 
solicitor is used in some slates in the sense of a law agent practising 
before a court of equity. . 

Many of the great public oflico.s in England and tho Umted 
States have their .solioitora. In England tlie treasury solicitor fills 
an especially important position. He is resiionaibfe for the en¬ 
forcement of payments tlue to tho treasury, and conducts generally 
its legal business. The office of king’s proctor is also combined 
with that of treasury solicitor. Under his powers as king’s proctor 
the treasury solicitor- acts as administrator of the personal estate 
of ao intestate which has lapsed to the crow'n, and intervenes in 
cases of divorce where collusion is alleged (see under Proctor). 

Under tlie Prasecution of Offences Act 1884 he also acted as director 
of public prosecutions, and was sometimes called Crown Solicitor. 

By tlie -Proseention of Offences Act igo8 the office of director of 
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DOsseldorf, and 20 m, N.E. of Cologne by rail. Pop. (1905); 
49,018. Solingen is one of the chief seats of the German iroh 
and steel industry, its speciality consisting in all kinds of cutl^, 
Solingen sword-blades have been celebrated for centuries, and 
are widely used outside Germany, while bayonets, knives, 
scissors, surgical instruments, files, steel frames and the like are 
also produced in enormous quantities. These articles are largely- 
made by the workmen at their own homes and supplied to the 
depots of the large dealers; there are about 20,000 workers 
in steel in Solingen and the vicinity. Solingen received its 
municipal charter in 1374. Sword-blades have been made 
here since the early middle ages, and tradition affirms that the 
art was introduced during the Crusades by smiths from 
Damascus. 

SOLINUS, GAIDS JULIUS, Latin grammarian and compiler, 
probably flourished during the first half of the 3rd century- *4). 
He was the author of Collectanea rerum memorabilium, a 
description of curiosities in a chorogTtq>hical frameworks 
Adventus, to whom it is dedicated, is identified with Oclatiriius 
Adventus, consul a>d. 218. It contains a short description of 
the ancient world, with remarks on historical, social, religious, 
and natural history questions. The greater part is taken from 
Pliny’s Natural History and the geography of Pomponius Mela. 
According to Mommsen, Solinus also used a chronicle (possibly 
by Cornelius Bocchus) and a Chorographia pliniana, an epitome 
of Pliny’s work with additions made about the time ofHadrian. 
Scliarz, however, suggests the Roma and Prattm of Suetonius. 
The Collectanea was revised in the 6th century under the title 
of Polyhistor (subsequently taken for the author’s name). It 
was popular in the middle ages, hexameter abridgments being 
current under the names of Theodericus and Petrus Diaconus. 
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public prosecutions was separated from that of treasury solicitor 
and made a separate appointment. In Ireland, solieitoTB called 
crown solicitors arc attached to each circuit, their duty being to 
prepare the case for the crown in all criminal prosecutions. In 
Hie United States the office of solicitor to the treasury was created 
by Actof Congress in 1830. His principal duties-are to take measures 
protecting the revenue and to deal wifli lands acquired by tiie 
United States by iudicial process or vested in them by security 
for payment of debts. ' 

See E. S. V. ChriWian, A Siort History of Salmtors; Cordery 
on SoUeitors; and A. P.! Poley, Law Affecting Soiiciiors. 

SOUCirOB'CBNEBAL, in England, on? of the law officers 
of the crown, appointed by letters patent. He is always a 
member of the House of Commons and of , the political party 
in power, changing with ij. His duties are practically the same 
as those of the attorney-general {q.v.), to whom he is'subordi¬ 
nate, and'whose business and authority would devolve upon 
him in case o£ a vajcancy in the office. He receives a salary of 
£6000 a year, in addition to fees for any litigious business he 
may conduct on bdhaH of the crown. The position of the 
solicitor-general for Scotland in the main corresponds with that 
of the En^h solicitor-general. He is next in, rank to the 
Idid advocate. In the United States the (®ce of solkitor- 

general was created-'by Act of Congress in 1870. - 

lOUROBN, a toivn of Germany, in. the Pt^ito Rhine 
iWVince, on h W^t,. above the . Wupppr, .,13 'nji. of 


The commentary by Saumaise in his Plinianae exercitaiiones 
(t&Sg) is indispensable; host edition by Mommsen (1805), with 
valuable introduction on the MSS., the authorities used by Solinus, 
and subsequent compilers. See also Teuffel, Hist, of Homan 
Litcratuie (Eng. trans., 1900), 389; and Schanz, GeschirlUe Her 
romisthen I.itteratur (1904), iv. 1, There is an old English tran.s- 
lation by A. Golding (1587). 

SOLIPSISM (Lat. solus, alone, ipse, self), a philosophical term, 
applied to an extreme form of subjective id^ism which denied 
that the human mind has any valid ground for believing in the: 
existence of anything but itself. “ It may best be defined, per¬ 
haps, as the doctrine that all existence is experience, and thaf 
there is only one experient. The Solipsist thinks that he is ffttf 
one t ” (Schiller). It is presented as a solution of the problem oP 
explaining the nature of our knowledge of the external world. 
We cannot know things-in-thcmscives; they exist for us only 
in our cognition of them, through the meffium of senae-giyet>; 
data. In F. H. Bradley’s words {Appearance and Realily)i' 
“ I cannot transcend experimice, and experierme is my experi-' 
ence. From this it follows that nothing beyond myself exjstsjf 
for what is experience is its (the self’s) states.” 

See lOEAUSM; also F. C. S. Schiller, Mind, New Series (April 1904}. 

, t 

SOLIS, ANTOMIO DE (1610-16B6), Spanish dramatist «nd 
historian, was bom in 16x0 at Alcalfi de Henares (less probably, 
Plasenria), and studied law at Salamattca, whele he pro^ 
duced a comedy entitled Amor y obtigacidn, which was acted 
in 1627. He became secretary to the count of Oropesa, and -in' 
1654 he was appmnted secretary of state as well as private' 
seia-etary to Philip IV. Later he obtained the lucrative pqst' 
of chrbnider of tbe.Indies, tod, on taking orders in 1667, seyerpA 
his connexion with the stage. He died at Madrid on the 
April 1686. Of his ten extant plays, two have some place'in' 
the history of the drama. M Amor tH use was adant#.i|(y 
Scarron ato ag^in by Thomas Corneille as L'Amour 4 la modest 
while La Gltanilla de Madrid, itself founded on the wwld iof 
Cervantes, has been utilized directly or indirectly by Pi 'A~ 
WqIS,.V ictor Hugo,and Longfellow. .The titles of .the remain!-, 
ing seven are Tnunpes dt mm y /orluna,i Emiite .y Orieos 
El AUdsax Jel secrOo, Jets Amamas, El jPectw Cqt 4 im, {/«! 
j^o hafit sie^,exA, 4 mpartsr el ettem^ y obUgmirt . 

sujwiivpswipt, fli„th 9 
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mttmia df^h congMistg, diM«ii(a,aovetisu the three years betweeui 
tims appamtipent of Cortes u> command^he invading force and 
the M of the cit;y, deservedly ranks as a Spanish prose cla<eic. 
|t was published in 1684.; on English translation by Townshend 
appeared ip . 17 34. 

SOUTAIBE (Fr. for “ solitary ”), n game played on a board 
indented with 33 or 37 hemisfdterical hollows, with the same 
number of balls or marbles. An unoccupied hollow i.s left by 
removing one bail, and the ba}ls> or pieces, are then captured as in 
draughts. No moves are allowed in diagonal directions or ove 
more than one space at a time. 

SOLO, OK Solo Whist, a cord game which is a modification 
ef whist, the chief distinctivo featnr <3 besiig tliat a single player 
generally has to oppose the other three. The game came into 
vogue in England towards the end of the ipth ix-ntury. The 
following “ declarations ’’ con be made, the order being impor¬ 
tant: (i) proposition; ^2) acceptance; (3) solo; (4) misirr\ 
(5) abondance (or abundance); (6) miscre ouverte; (7) abondance 
deelaree (declared abundance). Proposition and acceptance 
go together, as will be seen; of the rest “ solo ” can be declared 
over "jxnpositioa,” WM«ni over solo, and so on. The stakes— 
regarding sixpence as the unit—are; for proposition, sixpence; 
for solo, sixpence (sometimes a .shilling); for misire, a shilling; 
for abundance, cighteenpence; for open tnishe, two shillings; 
for declared abundance, three shillings. A further stake may 
be arranged for “ ovcrtricks," to be paid to the player for every 
trick made above the number proposed, and for “ undertricks,” 
to be paid by the player for every trick below that numberj 

A full pack is used; players cut as at whist for deal and seats ; 
die cards may be dealt singly, but are more commonly dealt 
by threes, with a single card for the last round. The last card 
is turned up and left exposed for a round, whothor it is used for 
trumps or not. One deal constitutes a game. The laws of 
whist obtain, where applicable, in such matters as following 
. suit, revoking, the passing of the deal, itc. The player on the 
dealer’s left is first to declare or pas?: if bo proposes, any 
player may accept, the right going first to the player on 
his left, but any player when hi.s turn comes may make 
a higher declaration than any that has gone before him, 
though a player whose call has beon supers^ed may amend 
bis call afterwards. If all the players pass, either there is a 
new deal, or by arrangement there is a .general mism, when 
tbe player who takes the most tricks—sometimes, the last trick— 
pays a single stake all round. , 

Th* Dteiartttions, —(i) Proposal : This is an invitation to another 
pilfer to " accept," i.e, to join tiic proposer 4n an attempt to mako 
eight tricks, (2) Solo: Here a player nlulortakes to win five 
tricks, playing against the other three in combination. (3) Mishe : 
This is a dwUration by a player tliat be will not win a single 
trick. There are np trumps, butt the tum-up card is loEt caposed 
ibr the first round. U the caller wins a tnck the game is at an 
end (there are no overtricks or undortricks), but he has a right 
to see the opponents' hands, to be sure tliat no revoke has been 
made. A tnek that has been turned may not bo seen afterwards. 
(4) Abundance is a declaration that a player will make nine tricks 
suglc-liaiided. The caller makes any suit trumps, but abundance 
in the turn-up suit takes precedence over abundance in other 
suits. The trump suit must be declared,ai(cr the other players 
^ve passed, before the first round is played. (5) Misire ouverte : 
Tips call is a declaration to lose all thirteen tricks, but after 
the ‘first tridr tbe caller's cards are placed on the table, though 
{to nay play them as he cleases, (6> Dedtred Abundance : This 
u a deplmation of ihe callw to mako ail thirteen tricks by his own 
md. He makes his own trumps and always (rads, but a deeUwa- 
tkm in’fhb suit of the turn-up card takes ‘precedence over others. 
The game ehds when the caller loses a trick. There are no under- 
tricht. . • 


lOiiOOIIE (Stcalamia frbm Lat. fye), a repon of 

north-central IPmnce extending overportions of tte department 
of Loiret, LoiMt-Cher and Cher. IK tirfea is about 1800 sq. m., 
aiid its boundaries Bt«, on the N. the tiber Loire, on the S; the 
ChW,«ntfeeE.theaislrictsof Sancerrefind'Betry. The€ologne 
it 'wa^ter^ by the GosM and the BeuvwM, tributaries of the 
Loire,tdid the Saufdre, on affluent of the (!%idp, all three having' 
a west-south-westerly 'direction^ The pobW ahd' iharehes which ^ 

MwchaMetwArik «f ttw ngiett 


of its soil, which is a mixtnre of sand and clay. The conse¬ 
quent unheaitliiness of the climate has been greatly inifigalad 
since the ioucldle of the i'9th century, .when Nii^lpai. m. Wd 
the way in tlte reolamutimi of swiunps, tlm .planting erf pines 
and other trees and other improvements. Arable farming and 
stock-raising are fairly flourishing in tiic Solognc, but there 
is little manufacturmg activity, tlie clot!) manufacture of 
Roraormitin being the chief industry. Game is alwndant, and 
the region owes much of its revived prosperity to the creation 
of large sporting estates. 

SOLOLA, the capital of the department of Solola, in Guate¬ 
mala; on the northern shore of lake Atitlfin, 46 m. W.N.W. 
of Guatemala city. Pop. (1905), about 17,000. Sololfi is the 
ancient capital of the Cakchiquel^ Lidians, who form the bulk 
of the population. In the city ’coarse cloth, pottery, cigars 
and soap are manufactured, and there is a laige prison and 
reformatory. Among the surrounding mountains arc large 
and successful coffee plantations, owned by German settlers. 
On the i8th of April 1902 Solola was wrecked by an eurtliquake, 
but as most of the houses were constructed of wood it was 
speedily rebuilt. 

SOLOMON ‘ (loth century B.c.), the son of David by Bath- 
sheba, and his successor in the kingdom of Israel. The many 
floating and fnigmentarj' notes of various dates that have 
found a place in the account of his reign in the book of Kings 
(q.v.) show how much Hebrew tradition was occupied with the 
monarch under whom the tlirone of Israel reached its highest 
glory; and that time only magnified in popular imagination 
the proportions of so striking a figure appears from the opinions 
entertained of him in subsequent writings. Tlie magnificence 
and wisdom of Solomon (cf. Matt. vi. 39; Luke xi. 31) and the 
splendour of his reign present a vivid contrast to the troublous 
ages which precede and follow him, although the Biblical records 
prove, on closer inspection, to contain so many incongruous 
elements that it Is very difficult to form a just estimate of his life 
and character. A full account is given of the circumstances of 
the king's accession (contrast the summary notice^, i Kings xxii, 
4r seq.; 2 Kings xv. 1, xxi. 24, xxiv. 18, &c.). He was not the 
true heir to the tlirone, but was tbe son of David by Bathsheba, 
wife of Uriah the Hittite, whom David sent to his death “ in 
the forefront of the battle.” The child of the illegitmate union 
died; tlic second was called Jedidiah (“ beloved of Yah[wehJ ”) 
or SliSlOmuh (the idea of requital or recompense may be im¬ 
plied); according to i Chron. lii. 5, on the other hand, Solomon 
WHS the fourth, or rather thefiftli, child of Bathsheba and Dgv^. 
Tie episode fbrms tbe prelude to family rivalries, David’s 
first-bum, Amnon, perished at the hands of the third son, 
Absalom, who lost his life in his revolt (2 Sam. xiii:--xx.). Tte 
second, (Thileab, is not mentioned in the history, and the fate of 
the fourth, who regarded himself as tbe future king, is described 
in j Kings i., iL Bathsheba, relying upon David’s promise 
that Solomim should succeed him, vigorously advanced her 
son's claims with the support of ladpk the priest, the military 
officer Benaiah, and David’s bodyguard; Adonijah* for his pgrt, 
had David's old priest Abiatbar, tbe coosmander joah, and the 
men of Judah. A more serious breach could scarcely he itnagined. 
The adherents of Solomon gained the day, and with his accession 
a new regime was inaugurated, not, howe^, "^thout Hoodsh^, 

Solomon's age at his accession is not recorded. The tradition 
that he was only twelve (i Kings 11 ; 12 SeptnOgint: hr fourteen, 
Jos. Ant, viiL y, 6) may rest< upon lit 7 (" I am &it a little child”; 
if this is not h^erbplei, or upon the cbrondkigical scheme embodied 
in 2 Sam-,xii). 23, 38, xiv. 28, xv. 7. , It agrees yrith his subordinate 
position in portions of ch. i., out his independent actions in 
ch, ii. suggest a mere mature age, and'according tb xi; rfi) Xiv. 21; 
his son Stishoboam was lalreadyborn •(but contrast Again xit. 24 
Septuogiat, 2 Chron. ariii. 7). S«»: further, S#. po). 4681, 
“•S' I, ■ , , , . 


> Heb. ShllSmSh, as thouA" his peace “fbUt fhe tree iheanhte 
is uacebtoini; evidence for im rfonnemOtl With thk Came of a god m 
given by H. Winchtpr'anfi Zimamrti, KMilirashr. u. das AHeWeA^ 
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SOLOMON 


The acute observation'that ^ Sam. ix.-xk.; a KingB i. ii. 1-9,1 
t.'i eSS-i w®*'* uvidcatiy incorporated after the Deuteroaoroic re- 
d^tion oi the books of. Samuel (K. Budde, Samuei, p. xi.) is con¬ 
firmed by the framework of Kings with its annalistic material 
similar to that preserved in 2 Sum. v.-viii., xxi.-xxiv.; 1 Kings' 
ii. IO-J2. With this may belong iii. 3 (the compiler's judgment), and 
espocialW v. 3 ^q., where reference is made to David's incessant 
wars (2 Sam. viii.h That 2 Sam. ix.-xx., &c., liad previously been 
omitted by the Douteronomic redactor him.self (Budde) cannot 
be proved. These post-Deuteronomic narratives preserve older 
material, but with several traces of revision, so that i Kings i. ii. now • 
narrate both the end of David's reign and the rise of Solomon 
(see 1 . Bensinger's commentary on Kings, p. xi.; C. HoUhey, ISuch 
d. Konige, p. 17). The latter, however, is tlicir present aim, and 
some attempt appears to have been made in them to exculpate 
one whose accession finds a Judaean parallel in jehoram (a Cia-on. 
xxi. 1-4). Thus it has been held tmt David's charges (ii. 1-9) 
were written to absolve Solomon, and there is little probability in 
the story that Adonijah after bts pardon really requested the hand 
of Abisnag (ii. 13-25), since in Oneutal ideas this would be at once 
viewed us a distinct encroachment upon Solomon's rights as heir 
(of. W. R. Smith, Kinship and Marriage, 2nd ed., p. no). 

Every emphasis is laid on the wisdom of Solomon and his 
■wealth. Yahwch appeared to Solomon in a dream and offered 
to grant whatever he might a.sk. Confessing his inexperience, 
the king prayed for a discerning heart, and was rewarded 
with the gift of wisdom together with riches and military glory. 
There follows an example of his sagacity: the famous story of 
the steps he took to determine which of two claimants was 
the mother of a child ^iii. 16-28).’ His wisdom excelled that 
of .Egypt and of the children of the East; by the latter may be 
meant Babylonia, or more probably the Arabs, renowned 
through all ages for their shrewdness. Additional point is 
made by empliasizing his superiority over four renowned 
sages, sons of Mahol; but the allusion to these worthies (who 
arc incorporated in a Judaean genealogy, i Chron. ii. 6) Is no 
longer intelligible. He is also credited with an interest in 
botany and natural history (iv. 33), and later Jewish legend 
improved this by ascribing to him lordship over all beasts and 
binds and the power of understanding their speech. To tliis 
it added the sovereignity over demons, from a wrong inter¬ 
pretation of Eccles. li. 8 (see Lane, Arabian Nights, mtrod., 
n. 21, and ch. i, n. 25). As his fame spread abroad, people 
came to hear his -wisdom, and costly presents were showered 
upon him. The sequel -was the visit of the Queen of Sheba 
(i Kings iv. 29-34; x.). The interesting narrative appears in 
another light when we consider Solomon’s commerciaj actmty 
and the trading intercourse between Palestine and south 
Arabia.® His wealth was in proportion to his wisdom. T^ing 
journeys were conducted with Phoenician help to Ophir and 
Tarshish. With the horse-breeding districts of the north he 
traded in horses and chariots (x. 28 seq.; see Mizraim), and gold 
accumulated in such enormous quantities that the income for 
one year may be reckoned at about £4,100,000 in weight (x. 11 
seq., 14 sqq.). Silver was regarded as stones; the precious cedars 
of Lebanon as sycamores. His realm extended from Tiphsah 
(Thapsacas) on the Euphrates to the borders of Egypt (iv. 21, 24), 
and U agrees with this that he gains important conquests in the 
north (2 Chron. viii. 3 seq.; but see i King, ix. i8](. He main¬ 
tained a veiy large harem (xi.), and among his wives was the 
daughter of an Egyptian Pharaoh. For his distinguished con¬ 
sort, who brought Gezer as a dowry, a special pakce was built 
(iii. I, ix. 16, 24), and this was only one of many building enter¬ 
prises. 

The description of the magnificent Temple of Jerusalem, 

* For parallels, sec R. Flint in Hastings’s Diet. Bib, jv. 562, n. 1. 
For the FompehiB waU-painting representing Solomon's judgment 
(the figures are pygmies 1 ), see A. Jaremias, Aim Test. imUchdtd. 
M. Orients 2nd ed., p. 492 seq, (with illustration and reierences). 

“ For Mohmumedan stpries of Solomon, the hoopoe and the 
flueen of Sheba, ace -the Koran, Snr. xxvii., which dfosely foltows 
3 je second Targum to Esther i. 2, where the Jewish fables may be 
read in full. this story, see uso J. Hslivy, £cote pratigw des 
Jtaiim itudes (190s), pp. 5 -* 4 . ““d the Chinese parallel in the 
Mittheilnngen of the Berlin Seminar for Oriental Languages (J904), 
vii. i. pp. 117-172. For the late legends of Solomon see .M> Grun- 
bamn, Neiie Beitrtge eiir semit. Sagen, pp. 198-237, (LoideB, 1893); 
G. SaUbei^er, Die Sdhnto-Sagt in der nemitmieu Uhratw (Beriin, 
2907). 


occupies oonaiderabie space in Solomon's histoiry (t.« 
viii.), appears in more elAborate form in the chronicler’s later 
work The detailed recenrd stands in contrast to the brief 
account of his otlier buildings, e,g. the palace, which, from an 
Oriental point of viftw, was of the first importance (vii. i-is). 
But the Temple and p^uce were adjoining buildings, separated 
only by a wall (cf. Ezek. xlii. ao, xliii. 7 seq.), and it cannot be 
said tliat the former had originally the prominence now ascribed 
to it. Nor can the accounts given by Deuterononiic witers 
of its significance for the religious worship of Israd be u.sed 
for an estimate of contemporary religion (v. 1-6, viii). 
Whatever David had institute at Jerusalem, it is at Gibeun 
that Solomon observed the opening sacrificial ceremonies, and 
there he received the divine revelation, “ for that was the great 
high-place ” (iii. 4 sqq.). Though this is justified by a late 
writer (iii. 2), subsequent history shows that the high-places, 
like the altars to heathen deities in Jerusalem itself, long_re¬ 
mained undisturbed; it was tlie Deuteronomic retormatioi^ 
ascribed to Josiah, which marked the great advance in the 
religion of Yahweh, and under its influence the history of the 
monarchy has been compiled. Moreover, with the emphasis 
which is laid upon the Jerusalem Temple is to be associated the 
new superiority of 2^ok, the traditional ancestor of the 2^dok* 
ites, the Jerusalem priests, whose supremacy over the other 
Levitical families only enters into the history of a much later 
age (see Levites). 

In fact, Solomon, the pious saint, is not the Solomon of the 
earlier writings. Political, commercial and matrimonial alli¬ 
ances inevitably left their mark upon natioiud religion, Md the 
introduction of foreign cults which ensued is charactcristicalljr 
viewed as an apostasy from Yahweh of which he was guilty *« 
Us dd age,^ The Deuteronomic writer finds in it the cau.se 
of the subsequent separation of the two kingdoms (xL 1-13), 
and he connects it with certain external troubles which prove 
to have aSected the whale course of his reign. The general 
impression of Solomon’s position in history is in fact seriously 
disturbed when the composite writings are closely ■viewed. 
On the one side we see genial internal conditions prevailing in 
the land (iv. 20, 25), or the exalted position of the Israelites ,as 
officials and overseers, while the remnant of the pre-Israriite 
inhabitants serve in labour gangs (ix, ao sqq.). On the other 
hand is the mass of toiling Israelites, whose oppressed conditioB 
is a prelude to tlie later dissensions (1 Kings v. 13 s^q.; cL z 
Kinjp xii.; see the divergent tradition in 2 Chron. ii.). The 
description of Solomon’s administration not only ignores ^ 
tribal divisions which play an important part in the separatioa 
of Israel from Judah (xii. 16; cf. 2 Sam. xix. 43-«x. 2), but 
represents a kingdom of modest dimensions in which Judah, 
apparently is not included. Some north Judaean cities m^t 
be named (iv. 9 seq.), but south Judah and Hebron the seat of 
David’s early power find no place, and it would seem as tbou^ 
the district which had shared in the revolt of Adonijidi was 
freed from the duty of furnishing supplies. But the documest 
has intricate textual peculiarities and naay be the Judaeatt 
adaptation of a list originally written from the standpoint of 
the north-lsraelite monarchy. Further speculation is caused 
when it is found that Solomon fortifies such cities as Miegiddo, 
Beth-horon and Tamar, and that the Egyptian Pharadh had 
slain the Canaanites of Gezer (ix. 15 sqq,). We learn, also, that 
Hadad. a young Edomite prince, had eswped the sanguina*y 
campaign m the reign of David (2 Sam. viii. 13 seq.), and had 
takenrefuge in Egypt. He was kindly received by Hiaraoh, whn 
gave him the sister of his queen Tahpenes to-wife. On DaVid’s 
death he returned and ruled over Edom, thus not tnereljr 
contxolKng (he port of Elath and the trade-routes, btit -even 
(according to the Septui^t) oppressing Israel (xi. t4-i'2, *■3; 
see Sepfuagint op v. 22).* Moreover, an Aramaean depenjiiwfc 

‘ Oa the rolotioa ;betwsen trade and ie%ion in old .Ql^ental life, 
see ‘the v^uable remarks by G. A- Smith, Eney. Bib. .cdl.''5'*S7 sfeq. 

* "nie narrative contains composite features (see 'tW Tlif«i*wi« 
cited in artiete Kinds). There » a 'curloas sescaUance betwena 
one' form of the story and the Septaasfot account pf the rise oC 
Jeroboam 
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of Hadadezer, king of Zobah, to tite north of Palestine (see 
David’s war, a Sam. viii. 3 sqq., x. 6 sqq.), deserted hk lord, 
raised a band of followers and eventually captured Damascus, 
where he established a new dynasty. Like Hadad, “ he was an 
adversary to Israel all the days of Solomorf ” (xi. 33-25). To 
these notices must also be added the cession of territory in north 
Palestine to Hiram, king of Phoenicia (ix. 11). It is parentheti¬ 
cally explained as payment for building materials, which, how¬ 
ever, are otherwise accounted for (v. 6, 11); or it was sold 
for 120 talents of gold (nearly £750,000 sterling), presumably 
to a.ssist Solomon in continuing his varied enterprises—but the 
true nature of the transaction has been obscured, although the 
consequen(»s involved in the loss of the territory are unmis¬ 
takable. If these situations can with difficulty find a place in 
our picture of Solomon’s might, it is clear that some of them 
form the natural introduction to the subsequent history, when 
his death brought internal discontent to a head, when the north 
under Jeroboam refused allegiance to the south, and when the 
divided monarchy enters upon its eventful career by the side 
of the independent states of Kclom, Damascus and Plioenicia. 

It is now generally recognized in histories of the Old Testament 
that a proper estimate of Solomon’s reign cannot start from 
narratives which represent the views of Deuteronoraic writers, 
although, in so far as late narratives may rest upon older material 
mote in accordance with the circumstances of their age, attempts 
are made to present reronstnictions from a combination of 
various elements. Among the recent critical attempts to recover 
the underlying traditions may be mentioned those of T. K. 
Cheyne (Ency. Bib., ext. “Solomon ”) and H. Winckler (A’«V- 
tnsehr. u. d. Me Test., 3rd. cd., pp. 233 sqq.). But, in general, 
where the traditions are manifestly in a later form they are in 
agreement with later backgrounds, and it is questionable whether 
earlier forms can be safely recovered when it is held that they 
have been rewritten or when the historical kernel has been buried 
in legend or myth. It is impossible not to be struck with the 
growing development of tlie Israelite tribes after the invasion 
of Palestine, their strong po.sition under David, the sudden ex- 
pan.sion of the Hebrew monarchy under Solomon, and the subse¬ 
quent slow decay, and this, indeed, is the picture as it presented 
itself to the last writers who found in the glories of the past 
both consolation for the present and grounds for future hopes. 
But this is not the original picture, and, sinco very contradictory 
representations of Solomon’s reign can be clearly di.sccmed, it is 
necessary in the first instance to view them in tlie light of an 
independent examination of the history of the preceding and 
following periods where, again, serious fluctuation of standpoint 
is found. Much therefore depends upon the estimate wluch is 
formed of the position of David {q.v.). See also Jews: History, 
§ 7 Bcq; Palestine: Old Testamen' History. 

On Solomon's relation to philosophical and proverbial literature, 
see Proverbs. Another aspect of his character appears in the 
remarkable " Song of Solomon," on which see Canticles. Still 
another phase is represented in the monologue of Ecclesiastes 
(e.v.). In the Book of Wisdom, again, the composition of an 
Egyptian Hellenist, who from internal evidence is judged to liave 
lived somewhat earlier than Philo, Solomon is introduced uttering 
words of admonition, imbued with the roirit of Greek philosophers, 
to heathen sovereigns. The so-called Psalter of Solomon, on the 
other hand, a collection of Pharisee psalms written in Hebrew soon 
after the taking of Jomsalem by Pompey, and preserved to us 
only in a Greek version, has nothing to do with Solomon or the 
traditional conception of his per^n, and seems to owe its name 
to a fEanacribor who thus distinguished these newer pieces from the 
older " Psalms of David " (sec Solomon, Psalms of). (S. A. C.)* 

SOLOHON ISLANDS (Ger., Salotttoinseln), an archipelago 
of the Western Pacific Oo^, included in Melanesia, and forming 
a chain (in continuation of that of the Admiralty Islands and 
New Mecklenburg in the Bismarck Archipelago) from N.W. to 
S.E. between iw® 40' and 162® 30' E., 5® and 11° S., with a 
total land area or 17,000 sq. m. (For map, see Pacific Ocean.) 
A comparatively shallow sea surrounds the islands and in¬ 
dicates physical connexion with the Bismarck Archipelago 
and New Guinea, whereas directly east of the Solomons there 

1 Some' sentences from W. R. Smith's article in Eney. Brit., 
gtb ed., have been retained and in places modified. 


are greater depths. The principal island at the north-west end 
of the chain is Bougainville (3900 sq. m.), and that at the 
south-east San Cristoval or Bauro. Between these the chain is 
double, consisting (from the north-west) of Choiseul (2260 sq. m.), 
Isabel (Ysabel, of about the same area as Choiseul) and Malaita 
(2400 sq. m.) to the north, and Vella Lavella, Ronongo, Kul- 
ambangra, Kausagi, Marovo (New Georgia or Rubiana) and 
the Hammond Islands, and Guaclalranaror Guanliata (2500 
sq. m.). Between and around these main islands there are 
many smaller islands. Ongtong java, a coral reef of many 
islets, lies considerably north of the main group to which, 
geographically, it can hardly be said to belong." Bougainville, 
the largest of the group, contains Mt Balbi (10,170 ft.), and 
two active volcanoes. In Gaudalcanar is Mt Lammas (8000 ft.), 
while the extreme heights of the other islands range between 
2500 and 5000 ft. The islands (by convention of 1899) are 
divided unequally between Great Britain and Germany, the 
boundary running through Bougainville Strait, so that that 
island and Buka belong to Germany (being officially administered 
from Kaiser Wilhelm’s Limd), but the rest (South Solomons) 
are British. 

The ifiliiiuls are well waferetl, though the streams seem to he 
small; the con.sts afford some good harbours. All the large and 
sonic of the small islands appear to be composed of ancient volcanic 
rock, with au incrustation ol coral hmestune showmg liere and there 
along the coast. Tlie mountains generally fall steeply to the sea. 
niero is .^ome level land in Bongainvilic, but little elsewhere. 
Deep valley.s separate the gently rounded ridges of forest-clad 
moimtams, lofty spurs descend from the interior, and, running 
down to the sea, terminate irequently in Imld rocky headlands 
800 to 1000 ft. in height, as in San Cristoval (north coast). On the 
small high island of Florida there is much undulating grass-land 
intxTSpersed with fine clumps of trees; patches of cultivated land 
surround its numerous villages, and plantations on the hill-sides 
testify to the richness of its soil. The whole chain of islands appears 
to bo rising steadily. Some of the smaller islands arc of recent 
calcareous formation. Barrier and fringing reefs, as well as atolls, 
occur in the group, but the channels between the islands are dan¬ 
gerous chiefly from the strong currents which set tluough them. 

The climate is very damp and debilitating. The rainfall is 
unusually heavy. Fever and ague prevail on the coast The 
heaUIncst portions are the highlands, where most exposed to the 
south-east trades. The dry season, witli north-west winds, lasts 
from December to May. Vegetation is luxuriant; magnificeut 
lorests clothe the mountains, and sandalwood, ebony and lignum 
vitae, besides a variety of palms, are found in them. Mangrove 
swamps are common on the coasts. The probable geological 
connexion with New Guinea would account for the Papuan character 
of the fauna of the Solomons, which form the eastern limit of certain 
Papuah tj’pes. Hie existence of peculiar types in tlio Solomons, 
however, points to an early severance. Mammals are not numerous: 
they include the cuscus, several species of bat, and some rats of 
great size. There are various peculiar species of frogs, lizards 
and snakes, including the great frog Rana Ouppyi, from 2 to 3 IB 
in weight. Of birds, severM parrots and other genera arc character¬ 
istically Papuan and arc unluiown cast of the Solomons. 

Population .—^The Solomon islanders are of Melanesian (Pa¬ 
puan) stock, though in different parts of the jfroup they vary 
considerably in their physical characteristics, in some island.? 
approaching the pure Papuan, in some showing Polynesian 
crossings and in others resembling the Malays. As a race they 
are small and sturdy, taller in the north than in the south. 
Projecting brows, deeply sunk dark eyes, short noses, either 
straight or arched, but always depressed at the root, and 
moderately thick lips, with a somewhat receding chin, are 
general characteristics. The mesoccphalic appears to be the 
preponderant form of skull, though this is unusual among 
Melanesian races. In colour the skin varies from a black-brown 
to a copperish hue, but the darker are the more common shades. 
The hair is naturrily dark, but is often dyed red or fawn, and 
crisp, inclining to woolly. The islandens of the Bougainville 
Straits have lank, almost straight, black hair and very dark 
skins. 

To Strangers the natives have long had the reputation of beii^ 
treacherous. They are cannibals, infanticide is common, and head 

s Guadalcanal of the Spanish discoverers. 

* This group, so named by Abel Tasman in 1643, is also called 
Leuenewa or Lord Howe, and is densely inhabited by natives said 
to be of Polynesian origin. 
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liunting was formerly prevalent. The average lot of the women is 
that of slaves. In some cases there is belief in a good spirit in¬ 
habiting a pleasant land, and an evil spirit associated with a 
volcano; also in a future life. The language is of pure Melanesian 
type, though a number of dialects are spoken. The natives are 
good agriculturists. The Solomon Islands are, in the Pacific, the 
eastern limit of the use of the shield. The canoes are skilfully built 
of planks sewn together and caulked. The high carved prow and 
stern give the ermt almost a cre.scent shape. These and the gun¬ 
wale are tastefully inlaid with mother-of-pearl and wreathed with 
shells and feathejs. 

The British islands are under a resident commi.ssioner, and 
have some trade in copra, ivory, nuts, pearl shell and other 
produce. Coco-nuts, pine-apples and bananas, with some 
cocoa and coffee, are cultivated on .small areas. The German 
isliinds have a small trade in sandalwood, tortoise-shell, &c. 
The total population may be roughly estimated at 180,000. 

History .—The Spanish navigator Alvaro Mcndana must be 
credited with the discovery of these islands in 1567, though it 
is somewhat doubtful whether he was actually the first Euro¬ 
pean who set eyes on them. In anticipation of their natural 
riches he named them Islas de Salomon. The expedition sur¬ 
veyed the southern portion of the group, and named the three 
large islands San Cristt)val, Guadalcanal and Ysabel. On his 
return to Peru, Mendan.'i endeavoured to organize another ex¬ 
pedition to colonize the islands, but it wiis not before June 1595 
that he, vdtli Pedro Quiros as second in command, was able 
t<i set sail for this purpose. The Marquesas and Santa Cruz 
islands were now discovered; but on one of the latter, after 
various delays, Mendafia died, and the expedition collapsed. 

Even the position of the Solomon Islands was now in uncer- 
t.-'inty, for the Spaniards, fearing lest they should lose the bene¬ 
fits expected to accrue from these discoveries, kept secret the 
namitivcs of Mendafia and Quiros. The Solomon Islands were 
thus lost sight of until, in 1767, Philip Carteret lighted on their 
eastern shores at Gower Island, and passed to the north of the 
group, without, however, recognizing that it formed part of the 
Spanish discoveries. In 1768 Louis de Bougainville found his 
way thither. He discovered the three northern islands (Buka, 
riougainville and Choiseul), and sailed through the channel 
which divides the two last and bears his name. In 17^9 a French 
navigator, M. dc Survillc, was the first, in .spite of the hostility 
of the natives, to make any lengthened stay in the group. lie 
pave some of the islands the French names they still bear,' 
and brought home some detailed information concerning them 
which he called Terre des Arsacides (Land of the Assassins); 
but their identity with Mendafia’s Islas de Salomon was soon 
e.'-tablished by French geographers. In 1788 the English lieu¬ 
tenant Shortland coasted along the south side of the chain, and, 
supposing it to be a continuous land, named it New Georgia; 
and in 1792 Captain Edward Manning sailed through the strait 
which separates Ysabel from Choiseul and now bears his name. 
In the same year, and in 1793, d’Entrecasteaux surveyed 
p(.)rtions of the coast-line of the large islands. Dumont d’Urville 
in 1838 continued the survey. 

Traders now endeavoured to settle in the islands, and mis¬ 
sionaries began to think of this fresh field for labour, but neither 
met with much success, and little was heard of the islanders 
save accounts of murder and plunder. In 1845 the French 
Marist Fathers went to Isabel, where Mgr Epaulle, first vicar- 
apostolic of Melanesia, was killed by the natives soon after 
landing. Three years later this mission had to be abandoned; 
but in 1881 work was s^ain resumed. In 1856 John Coleridge 
Patteson, afterwards bishop of Melanesia, had paid his first 
visit to the islands, and native teachers trained at the Melanesian 
mission college suteequently established themselves there. 
About this date the yacht “ Wanderer ” cruised in these seas, 
but her owner, Mr Benjamin Boyd, was kidnapped by the 
natives and never afterwards heard of. In 1873 the “ foreign- 
labour" traffic in plantation hands for Queensland and Fiji 
extended its baneful influence from the New Hebrides to these 
islands. In 1S93 the islands Malaita, Marovo, Guadalcanar 

' He called Gower, Inattendue; Ulava, Contrarletej and named 
Port PraSlin, the harbour at the north-west of Ysab"' 
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and San Cristoval with their surrounding islets were annexed 
by Great Britain, and the Anal delimitation of German and 
British influence in the archipelago was made by the conven¬ 
tion of the 14th of November 1899. 

See H. B. Guppy, •TAc Solomon Islands (London, 1887), where 
full references to earlier works are given; C. Uibbe,/uiei Jahreunter 
den Kannibalen der Salotnon-Insun (Dresden, 1903). 

SOLOMON, ODES OF, a collection of 42 hymns, probably 
dating from the end of tlie ist century, known to the early 
Christian Church (as is proved by the quotations and comments 
in the 3rd century gnostic book, Pistis Sophia, and a short 
extract in the Institutes of Lactantius). They were recovered 
by Dr Rcndcl Harris in 1908 from a ifilh-ccntuiy Syriac manu¬ 
script (containing also the Psalms oj Solomon, see below) in his 
possession. The first, second, and part of the third odes are 
missing, but the first has been restored from the Pistis Sophia. 
Of tlieir authorship nolliing is known, “ Solomon ” being a 
recognized pseudonym. While there are thoughts and expres¬ 
sions which lend themselves to gnostic use, there is nothing in 
the odes which is of distinctively gnostic origin. Many of them, 
indeed, are unmistakably Christian, and the writer of the Pistis 
Sophia seems to have regarded them as almost if not quite 
canonical, a fact which secures at latest a znd-century origin. 
Dr Harris indeed would date several of them between a.d. 75 
and 100. They contain few traces of the New Testament, and 
the words “ gospel ’’ and “ church ’’ arc not found. Here and 
there a Johannine atmosphere is detected, though not sufficiently 
to justify the assumption that the author knew the writer 
of the Fourth Gospel. References to the life and teaching 
of Christ arc rare, thougji the. Virgin Birth i.s alluded to in 
Ode 19 in a passage marked by legendary embellishment, and the 
descent into Hades is spoken of in quite the apocryphal style in 
Ode 42. These odes are probably among the latest in the book. 
There are no clear allusions to baptism and nunc at all to the 
eucharistic celebration. One pa.ssage speaks of ministers (per¬ 
haps = deacons) who are entrusted with the water of life to hand 
to others; the word “ priest ’’ occurs once, at the beginning 
of Ode 20, “ I am a priest of the Lord, and to Him 1 do priestly 
service, and to Him 1 offer the sacrifices of His thought.” The 
odes, which arc perhaps the product ol a .school of writers, 
and were originally written in Greek, vary in execution and 
spiritual tone, but are generally rharacterized hy a buoyant 
feeling of Christian joy. Haniack considers that they form a 
Jewish GrundschrifI, with a number of Christian interp.-ilations; 
only two are “ purely Christian,” while several “ colourless ” 
ones are more likely Jewish. He finds in them a link between 
the piety and theology of the Testaments oj the Twelve Patri¬ 
archs and that of the Johannine gospel and epistles. 

See J. Rcndcl Harris, The Odes and Psalms of Solomon (1909); 
An Early Christian Psalter (1909); Job. Flemming and A. Harnock; 
Bin jadisch-christliches Psalmbuch aus dem ersien Jahrhundert 
(Lf^zig, iQio); The Ttmes (April 7,1910); W. E. Barnes, in Journ. 
of Theol. Studies, xi. O15, and The Expositor (July 1910); F. Spitta, 
in Zeiischrift fiir N.T. Wissenschaff, xj. 193. 

SOLOMON, PSALMS OF. These psalms, eighteen in all, 
enjoyed but small consideration in the early Christian Church; 
for only six direct references to them arc found in early Chris¬ 
tian literature, though in the Jewish Church they must have 
played an important rble; for they were used in the worship 
of the synagogue. 

They were of course not written by Solomon, but were sub¬ 
sequently ascribed to him. The fact that they do not con¬ 
tain a single reference to Solomon is in favour of their having 
been first published anonymously. On the other hand, their 
author (or authors) may have placed over them the superscrip¬ 
tion “ Psalms of Solomon ” in order to gain currency for this 
new collection under the shelter of a great name of the past. 

MSS. AND Texts.—^B efore the publication o£ Swete’s second 
edition and the edition of von Gebhardt, only five MSS., A, H, V, M, 
P (of which H represents the Copenhagen MS.) were known, and 
these were utilized to the full in the s^ndid raition of Ryle and 
James (VaA/uil %a>.eiu>rTes, Psalms of the Pharisees commonly cattti 
the Psalms of Solomon, the Text newly revised from all the JlfSS., 
1891). In Pete's edition {The Old Testament in Greek* 1894) 
there Was given in addition to the above a collation ol the Vatiim 
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vs, B. in 1895, von Gebliaidt ^blishad from five' MSS. 

lis edition entitled faKiuA SsXo/uin-iit, IMe Pealmen Salomes mm 
arsienmale mil Banutsiing der Athoshandsthyijten und des Cod. 
Casanatansis herausgeaebett. The five MSS. used by this last 
editor arc C, H, J, L, K. of which C, J, L arc exploited for the first 
time and represent rcsiwctively the MSS. Ctsanatensis, Iberiticus 
and lanra-Klostcr. lie reprc.sents the affinities of the MSS. in 
the following table, where 7 . stands for the archetype 

Z 
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Thus II is the only MS. common to this edition and that of Ryle 
and James; for C.cbliardt regards the secondary MSS. V, M, P as 
not deserving consideration. Notwithstanding there is a much 
finer critical training for the student in the textual discussions 
and rotroversiuns in the latter edition Uian in the former. 

Translation's'.— Wellhausen, Die Pharisder uttd die Saddueder 
(1874), 131 s(iq. This translation is unfortunately based on the 
editio frinerf’s of Dc la Cerda published in If)z6. Pick’s translation 
which appi'ared in the Presbvterian Penew tor October 1883, 
pp. 775 -813, is based on the same text and is imperfect owing to 
a laully knowledge ol Knglish. Kyle and James {op. cit.). KitteTs 
transluion (Kautzsch, Apvkr. u. Pseudep. i. 1900, ii. 127 sqci) 
was made from von Gebliardt's text. 

The On'piiul Language .—.\11 modern sdiolars arc practically 
agreed that the I’salms were WTitten in Hebrew. It is unnecessary 
to enter into this question here, but a point or two might be 
mentioned which call for .such a presupposition, (i.) First 
tve find that, after the manner of the canonical Psalms, the 
musiial symbol Sid^oX^ inserted in xvii. 31 and 

xviii. 10, a fact which points to their use in the divine worship 
in the synagogue, (ii.) Next we find that a great number 
of passages c.annot be understood unle.ss by rkroversion into 
Jlebrew. when the source of the error becomes transparent. 
One such instanee occurs in ii. 29, roe ehretv ujreptji^awae 
70V SpuKoiTos er An/iiy. Here tiwtiv, which is utterly meaningless, 
= *!|TSb a coiTuption of "Ppb or "fpnb “ to change,” “ turn ” 
tWcllhausen). Thus we arrive at the .sense required, “ To 
turn the pride of the dragon into dishonour, (lii.) Finally, 
there are several passages where the text exhibits the future 
tense, when it ought to give the past imperfect. Tliis pheno¬ 
menon can easily be explained as a false rendering of the 
Hebrew imperfect.* 

Dale .—The date can be determined from references to con¬ 
temporary events. Thus the book opens with the alarms of 
war (i. 2, viii. 1), in the midst of a period of great prosperity 
(i. 3, 4, viii. 7), but the pro.sperity is merely material, for from 
the king to the vilest of bis subjects they are altogether sinful 
(xvii. 21,22). The king, moreover, is no descendant of David, 
hut has usurped his throne (xvii. 6-8). But judgment is at 
liand. “ A mighty striker ” has come from the ends of the earth 
(viii. 16), who when the princes of the land greeted him with 
words of welcome (viii. 18); seized the city(Tnii. 21), cast down its 
walls (ii. 1), polluted its altar (ii. 2), put its princes and counsellors 
to the sword (viii. 23), and carried away its sons and daughters 
captive to the west (viii. 24, xvii. 14). But the dragon who con¬ 
quered Jerusalem (ii. 29), und thought himself to be more 
than man (ii. 32, 33), al last meets with shameful death on the 
shores of Egypt (ii. 30, 31). 

The . above allusions are easy to interpret. The usurping 
kings wl^b arc not descended from Datid are the Maccabeans. 
■ The “ mighty striker ” is Pompty. The princes who welcomed 
his approach are Aristobulus II. and Hyreanus II. Pompey 
carried off princes and people to the west, and finally perished 
on the coa.st of Egj’pt in 48 b.c. Thus Ps. ii. was wTitten 
soon after 48 B.c., while Ps. i., viii,, xvii. fall between 63 and 
48 B.C., for they presuppose Pompey’s capture of Jerusalem, 
but show no knowledge of his death. Ps. v., vii., ix., xiii., xv. 

> In widition to Byte and James, ItUrod. pp. Ix3cvii.-Ixxxvu., 
a«ePei;IesN '* Die Brkl&ruag der Puahn. SaL” {OnenUU, IdtUyatunsfil, 
xpoa, V. 7-ro). 


belong apparently to the same period, but iv. and xii. to an 
earlier one. On the whole Ryle and Tames are right in assi^ing 
70-40 B.c. as the limits within which the psalms were written. 

Authorship. —The authors were Pharisees. They divide 
their countiymen into two classes—“ the righteous ” (ii. 38-39, 
iii. 3-5,7,8), and “ the sinners " (ii. 38, iii. 13, iv. 9); “ the saintV” 
(iii. 10) and “ the transgressors ” (iv. ii). The former are the 
Pharisees; the latter the Sadducees. The authors protc.st 
against the Asraonaean (i.e. the Maccabees) for usurping the 
throne of David and laying violent hands on the high-priest¬ 
hood (xvii. 5, 6, 8), and proclaim the coming of the Messiah, the 
true son of David (xvii. 23-25), who is to set all things right and 
establish the supremacy of Israel. The Messiah is to be pure 
from sin (xvii. 41), purge Jerusalem from the defilement of 
sinners and of the Gentiles (xvii. 29,30, 36), destroy the hostile 
nations and extend his righteous rule over all the remaining 
peoples of liie earth (xvii. 27, 31, 32, 34, 38).“ 

Ps. xvii., xviii. and i.-xvi. can Wdly be assigned to the same 
authors. The hopes of the Messiah are confined to the former, 
and a somewhat different eschatology underlies the two works (see 
Charles, JErr/ia/o/cigy •• Hebrew, Jewish and Christian, 220-225). 

In addition to the literature mentioned above, also in Ryle and 
James's edition and Scliiirer, Gcsch. des jUd. Volkc.s, 3rd ed., iii. 
150 sqq, sec Ency. Bib. i. 241-245. (K. 11 . C.) 

SOLON (7th and 6th century B.C.), Athenian statesman, I be son 
of Exceeslidcs of the family of Codrus, \va.s bom about 638 n.c. 
Tlie prodigality of his father made it necessary for Solon to 
maintain himself by trade, especially abroad. In his youth 
he became well known as the author of amatory poems and 
later of patriotic and didactic verse. Hence his inclusion among 
the Seven Sages. Solon’s fir.st public service was the recovery of 
Salamis from the Meg.'irians. A law had lieen jms.sed forbidding 
any reference to the loss of the island; Solon solved the difficult}’ 
by feigning madness, and reciting an inflammatory poem in 
the agora. It appears that Solon was appointed to recover the 
“ lair island ” and that he succeeded in expelling the Megarians. 
Sparta finally arbitrated in favour ol the Athenians (c. 596), 
who ascribed their success to Solon. About a year later lie 
seems to have moved a decree before the Amphictyons declaring 
war on Cirrha. At this period the distress in Attica and the 
accumulating discontent of the poorer classes, for whom Draco’s 
code had proved inadequate, reached its height. Solon was 
summoned by all classes unanimously to discover a remedy; 
under the legal title of Archon, he received unlimited powfers 
which he exercised in economic and constitutional reforms 
(see below). From various sources we learn that these reforms 
met with considerable opposition, to escape from which Solon 
left Athens for ten years. After visiting Egypt, he went to 
Cjprus, where Philocypnis, king of Aepea, received him with 
honour. Herodotus (v. 113) says that Philoc)'prus, on the ad- 
toce of Solon, built himself a new town called, after his guest. 
Soli. Tlic story tliat Solon visited Croesus in Lydia, and made 
to him the famous remark—“ Call no man happy till he is dead ” 
— is unfortunately di.screditecl by the fact that Croesus seems 
to have become king nearly thirty years after Solon’s legis¬ 
lation, whereas the story must be dated within ten years of it. 
Subsequently Solon returned to Athens, to find civfl strife re¬ 
newed, and shortly afterwards his friend (perhaps his relative) 
Pcisistratus made himself tj^rant. About 558 b.c. Solon died, 
and, according to the sloiy in Diogenes LaSrtius i. 62 (but sec 
Plutarch’s Solon, 32), his whes were scattered round the island 
of Salamis. If the story is true, it shows that he was regarded 
as the oecist of Salamis. 

Reforms.—The date of Solon’s archonship has been usually 
fixed at 594 B.c. (Ol. 46. 3), a date given by Diog. LaSrt. (i. 62) 
on the evidence of the Rhodian Sosiemtes (fl. 200-128 B.c.; 
see Clinton, Fast. Hell. ii. 298, and Busolt, 2nd ed'., ii. 259). 
T^c date 594 is confirmed by statements in the Aristotelian Con¬ 
stitution of Athens (ch, 14). For various reasons, the dates 592, 

* The conception of the Messiah is vigorous, but the influence 
of such a conception was hurtfnl; for by connecting tlie Messianic 
with the popular aspirations of the nation, the former were secular¬ 
ized and the way prepared for the ultimato destractiaB ol the 
nation. 
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59* wd eveft 390 have been Suggested fey vsirious'historians (for 
the ittiportance of this question sec the concluding paragraph 
of this ajitkle). The historical evidence for the ^Ionian 
reformshas always been unsatisfactory. There is .strong rea.son 
to conclude that in the 5th and 4U1 centuries there was no 
general tradition as to details. In settling difference.s there is no 
appeal to tradition,, and this though there occur radical and 
insoluble contradictions. Thus the Cmstitution of Athens 
(eh. yi.) .says that the Seisachtheia (“ shaking off of burdens ”) 
consisted in-a cancelling of all debts public and private, whereas 
Androtion, an elder contemporary, denies tliis specifically, and 
says that it consisted in the reduction of the rate of intcre.st 
and the debasement of tlie coinage. The Constitution (cb. x.) 
denies the .existence of any connexion between tlic coinage reform 
and the relief of debtors. The absence of tradition is further 
confirmed by the fact that Wvi Constitution always appeals for 
corroboration to Solon's Poenis. Of the Laws it is prolable 
ihat in the 4tb century, though some dealing with agrarian 
distress were in existence, tbo.se embodying the Seisachtheia 
were not, and few if any of the purely constitutional laws re¬ 
mained. The main source of the account in the Constitution 
is, therefore, the Poems of Solon, from which numerous quota¬ 
tion* are made (see eJis. 5-12). 

The reform.* of Solon may ba dKided under three heads 
—economic, constitutional and miscellaneous. They were 
necessary owing mainly to the tyrannical attitude of the rich 
to the poorer classes. Of these many had become slaves in 
lieu of payment of rent and loans, and thus the land had fallen 
gradually into the hands of the capitalists. It was necessary 
to readjust the economic balance and to provide against the 
evil of aristocratic and atpitalist predominance. 

A. Economic Eeforms, —Solon’s economic reforms consisted of 
the Seisachtheia and certain commercial laws (e.g. jircvention of 
exiiort trade except in olive oil, Pint. Sol. 24). Among all the 
proWums connected with the Seisachtheia, it is clear (i) that Solon 
.tbrdisked the old Attic law of debt which permitted loans on the 
security of the debtor’s person; (2) that ho restored to freedom 
tho.se who liad been t'nslavcd for debt; (3) tliat he refused the de¬ 
mand for the division of the land (yis iyaSair/uls). As to the can¬ 
celling of all debts ixptur inMinrli) there is some controversy: 
tlilbort and Busolt maintain that all debts wore cancelled; strong 
reasons, may however, be advanced against it. It is possible that 
the statement in the Constitution is a hypothesis to explain the 
i-estoration of the slaves to freedom. Further, Solon seems to 
have regulated the accumulation of land (cf. in Rome the legislation 
of Tiberius Gracchus) and the ratio of interifct; and to have simplified 
Lonimorce by replacing the Pheidonian standard by the Kuboic, 
which was in use among the Ionian traders, in commerce with whom 
be foresaw that prosperity lay. It is impossible here to enter into 
the details of the controversy in connexion with Solon's land reforms; 
it must sulbce to give the bare outlines of the dispute, 'fhorc is 
no question tliat (i) the distressed class whom Solon sought to re¬ 
lieve were the Helitemors, and that (2) the achievement on which 
he prided himself was the removal of the Spot or stones which were 
seen -everywhere in Attica, and wore symbolic of the slavery of the 
soil. Almost all writors say that those Spot were mortgage-pillars: 
that they were originally boundary stones and that when land was 
mortgaged the terras 01 the agreement wore carved on the stones, 
as evidence.' Now firstly, though such mortgage-pillars existed in 
the time of Demosthenes, nunc are found earlier than the year 
400 B.c., nor is there any rttfeircnco before that year to this special 
sense of the word. If then those stones which Solon removed 
were mortgage-pillars, it is strange that none should have bean found 
till two hundred years later. Secondly, it is highly improbable 
that tlie terms on which land was then cultivated' admitted of 
mortgaging at all. The Ileklemors, who, according to iho Constitu¬ 
tion, paid the sixth part of their produce as rent,* wore not free- 
li^dbts biit tenants, and therefore, could not mortgage their land 
at all; From this it fblUrqrs that when SoMn said he had “ re*- 
moved'the stones " he rofemid to the fatal accumulation of Ikhd by 
landowners.' The tenants failed to pay rent, were enslaved, and the 
" boundary stone V of ihc landowner was moved forward to include 
their land. 'Thus the removal of, the Spu was a measure against 
the accumulation of land in the form of oneWhotes (Teglm), and 
fits in with the statement at thoond of chapter Iv. of tlie ConsittiUion , 

" r OtfieW' say they w'erfe(i) labourers d'ho received ohe-sbrth of 
the produce as Wngee; (2) tenaifts who paid five-sixths aS rent and 
kept one sixth, or;(3) -tenants who.paid one-sixthiSiS rent-and kepi 
^y-e-^ths.; - 4s to,(3),,it is said tenants cotdd- not bavnrbeen 
in .teal dl&h-ess, and as 40 (i) and (2) it is said, that such a position 
titobld Baye meant starvation ftam the fllst.'■ 


" thdiand was in the hands ofa few." It should bonoteif (r) that 
from this releasing of the.land it follows that Salon's law against 
lending on the security; of the person must have beiai retrospective 
(s.s. in order to provide a su&cioni number of Irecholdois tor tlie 
land released); and (2) that it is.one of the must remarkable facts 
in Athenian economic history that when at the end of the Pelopon¬ 
nesian War a propOBal>was brought forward to limit the franchise 
to Ireeholders, it was found that only fiyc thousand failed to satisfy 
this requirement. 

B. ConsUtuttonal Keforms. —It is on this part of his work that 
Solon's claim to bo oonsidered a great statesman is founded. By 
his new constitution lie laid the foundations of the Athenian 
democracy and paved the way for its later developments. It 
should be noted m the first place that the folfowing account is 
written on the as.sum}>tion tliat the Draconian constitution de¬ 
scribed in chapter iv. ol the Constitution of Athens had never existed 
(see Dkacd). In some reflects that allogcd cunsUtution is more 
democratic Ilian Solon’s. This, coupled with the fact that Solon is 
always spoken of as the founder of democracy, is one of the strongest 
reasons for rejecting the Draconian constitution. It will be seen 
that Solon’s state was bv no means a pcriected democracy, but 
was in some respects rather a moderate oligarchy in which political 
privilege was graduated by possession of land. To Solon are gener¬ 
ally ascribed tlie tour classes—Pc-ntacosiomedimni, Ilippeis, Zeugitae 
and Thetus. Of these the first consisted of those whose land pro¬ 
duced as many measures (metiimm) of com and as many measnrus 
(metrelae) of oil and wine as together amounted to 500 measures. 
The Ilippeis (the horsemen, i.e. those who could provide a war- 
horse tor the service of the state) were rated at over 300 and under 
500 medimiu; the third class (thosi' who tilled their land witli a 
yoke of oxen) at 200 meiUmni and the Thetes below aoo medimtii. 
The Zeugites probably served as heavy-armed soldiers, and the 
Thetes were the sailors ol the state. It is likely that the Xeugites 
were mainly Hektemors (see above) whom Solon converted into 
ircoholders. Whctlior Solon invented these classes is nncorUuHj 
but it seems clear that he first put them into definite relation 
with the political organism. Thn Thetes (who included probably 
the servants of the Eupalridae, now secured us freemen), tlio fisher¬ 
men of tlie Paralia (or sea-coast), and the artisans {ceramcis) of 
Athens) for the first time received political existence by their admis¬ 
sion to the sovereign assembly ol the Ecclesia {g.v.). Of tlicsc classes 
the first alone retained the right o{ holding the offices of archon 
and treasurer; other offices were, however, opened to the second 
and tbiitl classes (sc. tliU Poletau, the Eleven and the Colacretae; 
•see Cleisihenes [1.] lootnote). It is oi the utmost importance 
to observe that the oflice of Btralegus tg.v.) is not inentiuned in 
connexion with Solon’s reform. It is often said that Solon used 
liis classification as the basis oi a sliding scale ol taxation. Agiuust 
tills, it is known that Puisistraius, whose faction was csseiitis.lly 
tlic poorer classes, cstabUslied a uniform 5 % tax, and it is higj^y 
unlikely that he would liavc reversed ati existing arrangement 
which was particularly favourable I0 liis friends. 'The admission 
of the Thetes to the Itcclesia was an important step in the direction 
of democracy (for the powers which Solon gave to the Eeclesia, 
see Eccxesia). But the greatest reform of Solon was undoubtedly 
the institution of the Heliaea (or courts of justice). The jury 
were apiiointcd by lot from all the citizens (including the Tlietes), 
and thus the same people elected the magistrates in the Eeclesia 
and subsequently tried them in the Heliaea. Hence Solon trans¬ 
ferred ihc sovereign power from the areopagus and the magistrates 
to the utizens as a whole. I-'urther, as the arohons, at the exi>iry 
of their year of office, passed into tlie areopagus, tlic people exer¬ 
cised control over the personnel of that body also (see Akeopagcs), 
In spite of the alleged Draconian coustitntion, ailuded to above; it 
is still very generally held tliat Solon invented Uie BoulS or CouncU 
of Four Hundred, one hundred from each of the old tribes. The 
imjKirlancc of tins body as an advisory coiiiniittec of the Eeclesia, 
and the functions of the Piytancis arc explained under BoiiLfi. 
If is sufficient here to point oat ihat, according to Plutarch's Soton 
(ch. ig) the state Iienceforth rested on two councils " as on anchors," 
and that the large {lowers exorcised by the Cloisthenean Tkittlt 
were notexorcised by the Solonian. From this, and tlie artidos 
Areopagus, Botitfe, Ecclesia and Greek Law, it wlH be seen that 
Solon contrived an absolutely organic constitution o<f a "mixed " 
type, which had in ;it the seeds of the great dentocratiu growth, 
which reached its maturity under Pericles. It should be added 
here, in reference to the election of magistrates under Solou'k coh- 
'stitution, that there is discrepancy between the FdUtics and the 
I Constitution; the latter says that Solon gave to the Tildes noticing, 
'but a share in the EceWa and the courts-of justice, and that th» 
'magistrates were elected by a combination of selection and lot 
(kAi)/« 4 tw in xpoKplruv), whereas the Politics says that ^lon gave 
them only the power to elect the magistrates and tiy them at the' 
end of their year. It seCms likdy for other reasons that the fonaer 
scheme should bo assigned to'theymn after Marathctm-andi there- 
. fore, that the account in the Polities is correct (but see AttcaoN). 

C MtscclIaMeous.^The miscellaneoas laws of Solqn are inter-;) 
esting primarily as throwing light upon the social condition' of 
Atlicns at the tune (ite EVeljm Abbot, History of 6nete\ I. xlii. § 1*)’^ 

" i. ,('• 
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In the matter of trade it Ijaa been said tbat he favoilte& one 
export only, that of dive oil, in which Athens was peculiarly 
rich; further he encouraged the aettlcraent of aliens (rmtoect) 
engaged in commerce, and compelled fathers to teach thexr sons 
a useful trade under penalty of losing all right to support in old 
age. The influence of women Solon regarded as most pernicious. 
Wealthy wives he forbade; no bride might bring more than three 
changes of raiment and a little light furniture to the house; all 
brothels and gymnasia were put under stringent state-control 
(see PKOSTJTirrioN). Solon also regulated intestate succession, 
the marriage of heiresses, adoption, the use and sinking of wells, 
bec-farming, the planting of olives and figs, the cutting down of 
olive trees, the calendar. Furthir, he ordained tliat each citizen 
must show liow he obtained his living (Herod, ii. lyj) and must, 
under jnmalty of losing the franchise, adhere to one or other party 
in a sedition (for these laws see Plutarch's Sohn, clis. 20-2^). 

The laws were inscribed on Kyrbeis or tablets framed in wood 
which could bo swung round (hence also called axones). The boul6 
as a body swore to observe tlio laws, and each archon undertook 
to set up a life-size golden statue at Dolplii if he should be convicted 
of transgressing them. 

Solon appears to have supplemented his enactments by a law 
that they should remain in force for one hundred years, and accord¬ 
ing to another account that his laws, though not the best, should 
stand unchanged for ton years (Pint. Solo», 25; Herod, i. 29). 
Yet according to the Constitution of Athens (chs. 11-13) (without 
which the period from Solon to Peisistratus was a blank), when Solon 
went abroad in 593(?) the city was disturbed, and in the fiith year 
dissension became so acute that no archon was elected (for the 
chronological problem, sec J. E. Sandys, Constitution of Athens, 
ch. 13, note); again four years later the same marchia (i.e. no archon 
olectecl) occurred. Thun four years later the archon Damasias 
(382 ?) continued in office illegally for two years and two months. 
The office of the archon wias then put into commission of ten: five 
from the Eupntrids, throe from the Agroeci and two from the Domi- 
urgi, and for twenty years the state was in a condition of strife. 
Thus wo see that twelve years of strife (owing to Solon's financial 
reforms) ended in the reversal of Solon’s classification by assess¬ 
ment. Wc arc, thcrofore, driven to conclude that the practical 
rmlue of liis laws was due to the strong and enlightened govern¬ 
ment of Peisistratus, whose tyranny put an end to the quarrels 
Iwtwcen the Shore, the Upland and the Plain, and the stasis of rich 
and poor. 

Sec editions with notes of Constitution of Athens (q.v .); histories 
ot Greece later tlian 1891 (r.g. Busolt, &c.). See also Gilliard, 
Quctques rtformes de Solon (1907); Cavaignac, in Itcvuc de PhiloU, 
1908. All works anterior to the publication of the Constitution 
are so far out of date, but reference should bo made to the work 
of Grote. (J.M.M.) 

SOLSTICE (Lat. solstUium, from sol, sun, and sistere, to stand 
still), in astronomy either of the two points at which the sun 
reaches its greatest declination north or south. Eacli solstice 
is upon the ecliptic midway between the equinoxes, and there¬ 
fore 90° from each. The term is also applied to the moment 
at which the sun reaches the point thus defined. 

SOLUKTUM (Gr. SoXocts or SoXoDs), an ancient town of 
Sicily, one of the three chief Plioonician settlements in the island, 
situated on the north coast, 10 m. E. of Panormus (Palermo), 
600 ft. above sea-lcvel, on the S.E. side of Monte Catalfano 
(x225 ft.), in a naturally strong situation, and commanding a 
fine view. The date of its first occupation is, like that of Ponor- 
inus, unknown. It continued to be a Carthaginian possession 
almost uninterruptedly until the First ^nic War, when, after 
the fall of Panormus, it opened its gates to the Romans. In the 
Roman period it seems to have b(«n of no great importance; 
f.n inscription, erected by the citizens in honour of Fulvia Plau- 
tilla, the wife of Caracalla, was found there in 1857. It was 
perhaps de.stroyed by the Saracens and is now entirely deserted. 
Excavations have brougtit to light considerable remains of the 
nncient town, belonging entirely to the Roman period, and a 
good deal .still remains unexplored. An archaic oriental Artemis 
sitting between a lion and a pother, found here, is in the museum 
at Palermo, with other antiquities from this site. With the 
Exception of the winding road by which the town was approached 
on the south, the streets, despite the unevenness of the ground, 
■which in places is so steep that steps have to be introduced, are 
kid out regularly, running from east to west and from north 
■to south, and intersecting at right angles. They are as a rule 
paved ■with slabs of stone. The houses ■were constructed of 
rough walling, which ■was afterwards plastered over; the natural 
rode is often used for tlie lower jmrt of the walls. One of 
the largest of them, with a peristyle, is currenr'v, though 


wrongly, called the Gymnasium. Near the top of the town are 
some cisterns cut in the rock, and at the summit is a larger 
house than usual, with mosaic piavemNits and paintings on 
its walls. (T. As.) 

SOLUTIOR (from Lat. solvere, to loosen, dissolve). When a 
solid such as salt or sugar dissolves in contact with water to 
form a uniform substance from which the components may 'te 
regained by evaporation the substance is called a solution 
Gases too dissolve in liquids, while mixtures of various liquids 
;.how similar properties. Certain solids also consist of two or 
more components which are united so as to show similar effects. 
All these cases of solution are to be distinguished from chemical 
compounds on the one hand, and from simple mixtures on the 
other. When a substance contains its components in definite 
proportions which can only change, if at all, by sudden steps, it 
i-nay he classed as a chemical compound. When the relative 
quantities of the components can vary continuously within 
certain limits, the subslance is either a solution or a mixture. 
The distinction between these two classes is not sharp; though 
when the properties of the resultant arc sensibly the sum of 
those of the pure components, as i.s nearly the case for a complex 
gas such as air, it is usual to class it as a mixture. When the 
properties of the resultant sub.stance are different from those 
of Uie components and it is not a chemical compound we define 
it as a solution. 

Historical .—Solutions were not di.stinguished from definite 
chemical compounds till John Dalton discovered the laws of 
definite and multiple proportions, but many earlier observations 
on the solubility of solids in water and the density of the resulting 
solutions had been made. As early as 1788 Sir Charles Blagden 
(1748-1820) made mcaiiurcmcnts of the freezing points of salt 
•solutions, and showed that the depres.sion of freezing point was 
rouglily proportional to the amount of salt dissolved. About 
1850 Thomas Graham published his famous exjperiments on 
diffusion, both with and without a separating membrane. In 
1867 botanical inve.stigations Ijy M. Traube, and in 1877 others 
by W. Pfeffer, made known the phenomena of the osmotic 
pressure which is set up by the passage of solvent through a 
membrane impermeable to the dis.solvcd substance or solute. 
The importance of these experiments from the physical point 
of view was recognized by J. H. van’t Hoff in 1885, who showed 
that Pfeifer’s results indicated that osmotic pressure of a dilute 
solution conformed to the well-known laws of gas pressure, 
and had the same absolute value as the same number of mole¬ 
cules would exert as a gas filling a space equal to the value of 
the solvent. The conception of a semi-permeable membrane, 
permeable to the solvent only, was u.sed by van’t Hoff as a 
means of applying the principles of thermodynamics to the 
theory of solution. 

Another method of applying the same principles is due to 
J. Willard Gibbs, who considered the ■whole problem of physical 
and chemical equilibrium in papers published in 1877, though 
the application of his principles only began to make extensive 
progress about twenty years after the publication of his purely 
theoretical investigatbns. The phenomena of solution and of 
■vapour pressure constitute cases of equilibrium, and conform 
to the k-wB deduced by Gibbs, which thus yield a valuable 
method of investigating and classifying the equilibria of 
solutions. 

Solubility .—Some pairs of liquids are soluble in each other 
in all proportions, but, in general, when dealing with solutions 
of solids or gases in liquids, a definite limit is reached to the 
amount which will go into solution when the liquid is in contact 
■with excess of the solid or gas. This limit depends on the nature 
of the two components, on the temperature and on the pressure. 
When the limit is reached the solution is said to be saturated, 
and the system is in equilibrium. If,the solution of a solid 
more soluble when hot be cooled below the satmation point, 
the whole of the solid sometimes runains in solution. The 
liquid is then said to be supersaturated. But here the conditions 
are different owing to the absence of solid. If a crystal of the 
solid be added, the condition of supersaturation is destroyed. 







a^.d the^ordinary equiUbriutn>of saturatitm is reached by precipi¬ 
tation Of solid from solutioh. ' 

The quantity of substance, or solute, ■which a given quantity of 
liquid or solvent will dissolve in presence of excess of the solute 
measures the solubility of the solute in the given solvent in the 
condition^ of temperature and pressure. The solubilities of soUds 
may be pjqiresscd in terms of the mass of solute which will dissolve 
in loo grammes of water. 

The follbwing may be taken as examples ;— 


Solute. 

Chemical 

Constitution 

Solubili ty 




■of the Solid. 

at 0" C. 

at 20° C. at 100° C. 

Sodium chloride . 

NaCI 

.357 

36-0 .^9-8 

Pulasrsium nitrate. 

KNOa 

13*3 

31-2 247*0 

Harium dilorklp . 

UaCI,. 

3 '>‘<) 

35-7 1 5 S '8 

Copper sulphate . 

CuSO", 

15-5 

ii'O 1 7 .V 5 

C'dcium c.i.rhonale 

CaCO, 

o*oot8 

— oaoi8 

Silver nilr.de . . 

AgNdi 

I21'9 

227*3 Tiii-o 

(a1 19 *5 (ill iio“) 


\Vlien dealing will) gases it is usually more convenient to express 
(he solubility as the ratio ol the volume of the gas absorbed to the 
volume of the absorbing liquid. For gases such as oxygen and 
nitrogen dissolved in water the solubility as thus defined is inde¬ 
pendent of tlie pressure, or the mass of gas dissolved is propor- 
ti'inal to the pressure. This relation does not hold for very soluble 
gases, such as ammonia, at low temperatures. As a general rule 
gases are less soluble at high than at low temperatures—unlike the 
majority of solids. Thus oxygon, 4-89 volumes of which dissolve 
at atmospheric pressure in 1 ■volume of water at 0° C., only dissolves 
lo the extent of yio volumes at 20° and 170 volumes at 100°. 


Cause of Soluhility.—At the outset of the subject \vc are met 
1 ).- a fundamental problem, to which no complete ans'wer can 
he given; Why do certain substances dissolve in certain other 
substances and not in different substances ? Why are some 
pairs of liquids miscible in each other in all proportions, while 
other pairs do not mix at all, or only lo a limited extent ? No 
satisfactory correlation of solubility with cbemieal or other 
properties has been iimde. It is possible to state the conditions 
of solubility in terms of the theory of available energy, but the 
result comes to little more than a rc-statement of the problem 
in other terms. Nevertheless, such a re-statement is in itself 
sometimes an advance irt knowdedge. It is certain then that, 
when dissolution occurs the available energ}’ of the whole 
svstem is decreased by the process, wliile when equilibrium is 
reached and the solution is saturated tlic available energy is a 
minimum. When a variable quantity is at a minimum a slight 
change in the system doe.s not affect its value, and therefore, 
when a solution is saturated, the increase in the available energy 
of the liquid phase produced by dissolving in it some of the solid 
roust be equal to the decrease in the a^vailable energy of the solid 
phase, caused by the abstraction from the bulk of that part 
dissolved. The general theory of such equilibria will be studied 
later under the head of the phase rule. 

It is possible that a correlation may be made between solubility 
and the energy of surface tension. If a solid is immersed in a 
liquid a certain part of the energy of the system depends on, 
and is proportional to, the area of contact between solid and 
liquid. Similarly with two liquids like oil and water, which do 
not mix, we have surface energy proportional to the area of 
contact. Equilibrium requires that the available energy and 
therefore the area of contact should be a minimum, as is demon¬ 
strated in Plateau’s beautiful experimmt, where a large drop of 
oil is placed in a liquid of equal density and a perfect sphere is 
formed. If, however, the energy of surface tension between 
the two substances were negative the surface would tend to a 
maximqm, and complete mixture .would follow. Frqm this 
point of view the natural solubility of two substances involves a 
negative energy of surface tension betwwn them. 

Gibbs’s Phase Rtde.—A saturated solution is a system in 'equili¬ 
brium, and e;*ibits the thermodynamic relations whifih hold 
lor ail such systems. Just as two electrified bodies are in 
equilibrium when theif' electric potentials are'«<}nal, «o two 
parts of a chemical and physical systefniare in equilibrium when 
there is equality between the ehemied. potetUms oi each com¬ 
ponent present in the two parts. Thus water and,steam are in 


equilibrium with each other when the chemical potential of water 
substance is the same in the liquid a.s in the vapour. The 
chemical potentials are clearly functions of the composition of 
! the system, and of jts tempemture and pre-ssure. It is usual 
to call each part of the system of uniform composition through¬ 
out a phase-, in 'Uie example given, water substance, the only 
component is present in two phases—a liquid phase and a impour 
phase, and when the potentials Of the component are the same 
in each phase equilibrium exists. 

If ■in unit mass of any phase we have n components instead of one 
■we must know the amount of « — i components present in that 
unit mass hulurc we know the exact composition of it. Thus if 
in one gramme ol a mixture of water, alcohol and salt wo are told 
the amount of water and salt, we can tell the amount of alcohol. 
If, instead of one phase, we have r phases, we must find out the 
values of »■(« — I) quantities before we know the composition 
of the wirole system. Thus, to investigate the composition oi the 
system we must be able to calculate the value of r (n — t) unknown 
quantities. To these must he added the external variables oi 
temperature and pressure, and then as the total number of variables, 
wo have r (» 1) a. 

To determiuo these variables we may form equations between 
the chemical potentials of the different components—quantities 
which arc functions of the variables to be determined. If g, and 

ilenote the potentials of any one component in two phases in 
Contact, when there is equilibrium, we know that /i, = /oj. If 
a third phase is in equilibrium with the other two we iiavc also 
fi, = Mj- These two equations involve the third relation n, = g,. 
which therefore is not an independent equation. Hence with three 
phases we can form two independent equations for each component, 
with r phases we can form r — i equations for each component, and 
with » components and r phases we obtain »(r — 1) equations. 

Now by elementary algebra we know that if the number of inde¬ 
pendent cquiutions ho equal to the number ot unknown quantities 
all the unknown quantities can be determined, and can possess each 
ono value only. Thus we shall be able lo specify the system com- 
pletdy when the number ot variables, vii. r (« — i) -(- 2, is equal 
to the number of equations, viz. «(r — i) ; that is when r = n + a. 
Thus, when a sy.stem po,ssessc.s two more phases than the number 
of its components, all the phases will lie in equUihrium with each 
other at one definite composition, one definite temperature and one 
definite pressure, and in no other conditions. To take the simplest 
case of a one component system water substance has its three 
phases of solid ice, liquid water and gaseous vapour in equilibrium 
witli each other at the freezing point of water under the pressure 
of its own vapour. If we attempt to change either the temperature 
or the preasure ice will melt, water will evaporate or vapour con¬ 
dense until one or other ol the phases has ■vanished. Wc then have 
in equilibrium two phases only, and the temperature and pressure 
may change. Thus, if wc supply heal to the mixture of ice, water 
and steam ice wilt melt and eventually vanish. tVe then have 
water and vapour in equiUbriura, and, as more heat enters, the tem¬ 
perature rises and the vapour-pressure rises witli it. But, if we 
fix arbitrarily the temperature the pressure of cquiUbrium can 
have one value only. Thus by fixing one variable we fix the state 
of the wliole system. This condition is represented in the alre- 
braic theory when we have one move unknown quantity than the 
number of equations; ».«. when rfM — i) +a = «(r — i) -(- I or 
r n + l, aud the number ol phases is one more than the number 
of components. Similarly if wc have F more unknowns than ,we 
have equations to determine tliem, we must fix arbitrarily F co¬ 
ordinates before we fix the stale of the whole system. The number 
F is called the number of degrees of freedom of the system, and is 
measured by the excess of the number of unknowns over the number 
of variables. Thus F = rf" — 0 -h 2 — »(»’ — i) =• » — *' -b a. a 
result which was deduced by J. Willard Gibbs (1859-1903) and 
is known as Gibbs’s Phase-Rule (see Knergxtxcs). 

The phenomena of equilibrium can be represented on dia^ams. 
Thus, if we take our co-ordinates to represent preMure and tem¬ 
perature, the state of the systems p 
with ice, ■water and vapour in 
equilibrium is represented by the 
point O where the pressure is 
that of the vapour of water at 
the freezing point and the tem¬ 
perature is the freezing point 
under that pressure. If aU the 
ice .be melted, we past along the 
vapour preesute curve of water 
OA. If all. the water be frozen, 

■we have the vapour prossure 
ourve of ice OE; while,-if , the 
pressure be raised, so that all 
the vimour vamshea, we get the 
crave OC of equilibrium between 
the pressure and the freezing point of water, .The slope of these 
craves is determhied by , me socalled bintent heat equation " 
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(M* 'UMdniiooVKAMact^ Jtpfdt — Tii>,'wbeM ^ and t dorotei 

tb^ prewiin9.tind>.teai{»»iaturu,,X tut Iiieat r^uirod to ahangts uniti 
Riawi of tbo, wiitom* from ooe uUa&o to tile other, ruid </, — r, 
tlic resulting change in volume. The pliase rule combined with the 
latent heat equation contains the whole theory of chemical and 
physical equiKbriam. < . . 

Applicatim u Solutions.—‘in a system, coirtaininff a solution 
tws have to deal with two compOttents at least. The simplest 
case is tlat of water and a salt, such as sodium chloride, whiohi 
crystallizes without water. To obtain a non-variant system, we 
must assemble four phases—4wo more tliaa tiie number of 
components- The four phas<‘s are (i) crystals of salt, (2) 
crystals of ice, (3) a saturated solution of the .salt in water, and 
(4) the vapour, which is that praclically of water alone, since ^e 
.salt is non-volatile at the temperature in question. Equili- 
lirium Ijetween these' phases is obtained at the freezing point of 
1 lie saturated solution under the pressure of the vapour. At that 
pressure and temperature the four phases can co-exist, and, as 
long a» all of them are present, the pressure and temperature will 
remain steady. Thus a mixture of ice, salt and the saturated 
solution has a constant freezing point, and the composition of 
the solution is constant and tlic .same as that of the mixed 
solid.s wliiiJi freeze out on die abstraction of heat. This con¬ 
stancy ixjth in freezing point and composition formerly was 
considered d'.; a charaderistic of a pure chemical compound, and 
hence these mixtures were described as components and given 
the name of “ cryohydtates.” 

In repTMenting on a diagram the phenomena of equilibrium 
in a two-component system we require a third axi.s along which 

to plot the composition of a 
variable phase. It is usual 
to take three axes at right 
angles tweach other to'repre¬ 
sent pressure, temperature 
and the composition of the 
variable phase. On a plane 
hgure this .solid diagram 
must be drawn in perspec¬ 
tive, the third axis C being 
imagined to lie out of the 
plane of the paper. The 
phase-rule diagram that we 
construct is then a .sketch 
of a solid model, the lines of which do not really lie in the plane 
of the paper. 

Let US return to the ca«0 of the system of salt and water. At the 
cryohydric point O we have four phases in equitibriu'm at a detindte 
pressure, tcmiierature and composition of the liquid phaae. The 
condition of the system is represented by a single point on the 
diagram. If boat be added to the mixture ice will molt and salt 
dissolve in the water so formed. If the supply of' ice fails first 
the temperature will ri.se, and, since solid salt remains, rve pass 
along a curs'e OA giving the relation between temperature and the 
vapour pressure of the saturated solution. If, on the other hand, 
the salt of tho cryohydrate fails before Ihe ice the water given by 
the continuod fusion dilutes the Solution, and we pass along tho 
curve'OB which shows the freezing points of a series of solutions of 
oonsiantly increasing dilution. If the process be coutinued till 
a very large quantity of ice be melted the resulting soliitioo is so 
diluti' lliat its freezing point B is identical with thivt erf the pure 
sbtvent. Again, starting from' O, by tlie abstfactio# of beat we cad 
remove all the liquid and fravel along the curve OD of cqnilibrium 
between ilie two solids (salt and ice) and the vapour. CJr, by in¬ 
creasing llie pressure, we eliminate the vapour and obtain' the 
curve OF giving the relation .between pressure,'treoang noint and 
composition when a saturated, solution is in ttMitact wim ite and 
salt. ■ . ! 

4f the soil crystallizes with a certain' afflount of water os well 
as Vitli nope, we get a second jxtint of oquiKbrinm between four 
pha.spSiv, tei'dium sulphate, for mstafice, crystallizes b«4ow szifd 
as N.-eAbjugHnO, and above that' teznperature as thB anWdrnus 
solid Na^SO^r 'T^ng the jioint O to- ttenote the state of equilibrium 
beriveen ice, hydnile^ saturated .solutfibi and vapour,wis ^ss alon^ 
OA till a new solid pliase, that of NajS©,, appears ait 3a •6°; from 
tins point arise lour curves, analqgous'to'thosc di'vbrgiing from th* 
point O. ■.. I ■. 

For the quantitative study Of 'such ^t*«» ta' dctaii 'it 
is, convenient tp draw piano dlaiiirams. which.'are theoretioally 
prejfbtlons of ihe curves of the solid'phase rtale' diagram on .one 
' «z Other bf these planes, 'tocperiwignw 'oli dba'isfliitiait betweci 



'teoqieratutts 'dnd coneentextion ate flliisteamd by .ptofsctlag tie 
curve OA of fig. 2 on the fc-plane. ,The Pressure ‘ UL. each point 
slxould be that of the vapour, but since the solubility of a solid 
does not change' much with pTtesnrg, measurements under tho 
constant atmospheric pressure give a curve practicilly identical 
with the theoretical one. 

Fig. .4 gives the cquilibrinm between sodium suftihatc and 
water in this way. B is the freezing point of pure water, O that 



Matecutar Percentage of Naa Sd*, 

1 2 3 4 ^ 

Fig. 4. 

of a saturated solution of NaiSO/ioH^O. The curve OP repre¬ 
sents the varying sdlnbility of ihe hydrate as the temperature rises 
from the cryohydric point to 42 •6°. At that temperature crvstals 
of tile anhydrous >}%SOj appear, and a new fixed cqinlifirium 
exists between tlic four phases—hydrate, anhydrous salt, solution 
and TOponr. As heat iS snpjllicd, the hydrate is lT,nnsfnrnied 
gradnally into the anhydrous salt and waler. When this proei'S.s 
IS comploto the temperature rises, and we pass along a new curve 
giving the cqnilihrhim between anhydrous crystals, solution and 
vapour. In this particular case tho solubility decroa with rise 
of temperature. This behaviour is exceptional. 

Two Liquid Componrnls.—'l'hs: nwrc complete phenomena of 
rmitual solubility are illustrated by the case of phentd and water. 

In fig. 4 A represents the 
freezing point of pure water, 
and AB the .freezing point 
nirve showing the depression 
of the freezing point as phenol 
is added. At B irf a non¬ 
variant Rj’Btcm made up of 
ice, solid phenol, saturated 
solution and vapour. BCD 
is the sohibility curve of 
phenol in water. At C a new 
liquid phase appears — the 
Solution of water in liquid 
phenol, tho solubility of which 
IB rzpre.sentfd by the turve 
DE. At Dthe compitsition of tho two liquids becomes identical, 
and at temperatures above D, 68°C the liquids are soluble in each 
other in idl proportions, and only one liquid phase can exist. 1 f 
the two substances arc soluble in each other in all proportions 
at all temperatures above-tihcdr molting points vtt get a diagram 
reduced to the two fusidn curvtM cuttii^.eacli other at a non- 
variant point. This ■ brfiaviour Is illustrated by tlie case of 

silver and copper (fig. 5). a_ast. 

At the non-varinnt point 
the tiwo metals freeze out 
together and the 'composi¬ 
tion of the liquid is the 
same as tlvat of the mixed 
solid which cryntalUzesfrom 
it. 'Phe solid is then known 
as a eutectic alloy; ' 

A liquH in' witich iliecom- 
positioii Ss aeariy'that lof'the 
eutectic shows , the- changifs 
in the irite of fall of ttgnpur^i 

j . iJ. i_<«•. 
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tuZc as it Is allowed to cool . ttrst a ftmall qniiqtity of one of the 
pure djtepoilMite'ljfefeiilii ttt'brystaniae out, and tliscmafe'trf cooUrig.is 
thMWby tfcniniiSied awing to/th«latonti heat iiberotediby tins clwaRe 
of sfatd./ 'Thi8,-,swosB* ocwtwuiW; till thy yompraidon of the liquid 
phase-riCaohes that of .the, eirteoitict whgn. the.whole mass soliumes 
oh the’further' Io£ Of'‘iSEV'vrttnbht change'of tempemture, giving 
1 vetydefihlte’teieiifel^M; 'The'prtweiis of'cooling'ri'thos repte- 

■sShteff f^ aipttth'Aflifch’riifas vOrtichHy.dowawwrdg .riUittteute die 
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Fig. 6. 


freezing point curve, an4 tlten travel! along It till tlia omi-vatiant 
point is reached. In this way two tomporature points are obtained 
in the investigation—tlio higW giving a point on the equilibrium 
curve, the lower showing the non-variant point. 

Other pairs of alloys, showing more complicated relations, are 
descrilied in Alloy. Experiments on alloys are, in some ways, 
easier to make than on pairs of non-mctallic substances, partly 
owing to the possibility of [xilishing soctions for microscopic examina¬ 
tion, and the investigation of alloys has clone much to elucidate the 
general phenomena of solution, of which metallic solution constitutes 
a special case. 

\Vlien the two components form chemical compounds with each 
other, the jihenomena of mutual solubility become more complex. 

yXl For a simple ease to serve 
^ as an iirtroductioii, let 
us again turn to alloys. 
Copper and antimony form 
a single compound sbCun. 
If oitlier copper or anti¬ 
mony bo added to this 
compound, the freering 
IKiint is lowered just as 
it would bo if a now sub- 
staneo wore added to a 
solvent. Thus on each 
side of the point B repre- 
sonl i ug tills conwiouncl, the 
curve falls. IToeeeding 
along the curve in cither 
direction, we come to a non-variant or eutectic iioint. In one cose 
(rciireseiiieil by tlie point A in the iigure) the solid which froeses out is 
a conglomerate ol crystals ol the compound witli those of antimony, 
in the oilier case C with those of copper. Tims in interpreting 
complicated freezing point curves, we must look for chemical 
compounds where the curve shows a maximum, and for a eutectic 
or cryoliydrale whore two curves meet at a minimum point. 

We are now ready to study a case where several compounds are 
formed between tlio two components. A good example is the 

equilibrium of ferric chloride 
and water, studied by B. 
Roozeboora. The experi¬ 
mental curve of solubility is 
shown in fig. 7 . At A we 
liave the freezihg point of 
pure water, which is lowered 
by the gr^ual addition of 
ferric dilorido in the maiinor 
shown liy the curve AB. At 
B wo have the non-variant 
cryohydricpointatwllichice, 
the hydrate FajClp'izBLO, 
the saturated solurion and 
the vajiour are in equilibrium 
al 53° C. As the proportion 
of salt is increased, tlic 
melting point of the con¬ 
glomerate rises, till, at tlie 
maximum point C, we have 
the pure compound the hy- 
drais with twch'O molecules 
of water. Beyond C, the 
Fig. 7. addition of salt lowers tlic 

melting point again, till at D we obtain another non-variant 
point. This indicates tlic appearance of a new compound, which 
should exist pure at E, uie next maximum, and, led by these 
considerations, Roozeboora discovered and isolated a previously 
unknown hydrate, Fo/T-V-flp. In a similar way the curve FGH, 
boiweea jo‘“ and 55°, shows the effect of the hydrate Fe.,ja,'5HaO, 
and tlie curve HJK that of the hydrate Fe,Cl,-411^0, which, when 
pure, melts at 73‘5°—the point J on the diagram. At the point 
K, 66°, begins me solubility curve of the anhydrous salt, Fepi,, 
the fusion point of which when pure is beyond the limits of the 
diagram. Lot us now trace the beliaviour of a solution of ferric 
diloride wliicb is evaporated to dryness at a constant temperature 
oi 31°. The phenomena may be investigated by following a hori¬ 
zontal line across the diagram. When the curve BC is roached, 
Fe.,Cl,i'i2HjO separates out, and the solution solidifies. Further 
renewal of water will lOause first liquefaction, as the curve CD is 
passed, and tlien resolidification to Fc8Cl|,7HtO when DE is cut. 
Again the solid will liquefy and once more become sblid as 
Fe„Cl„-5H./). Still further evaporation causes these crystall! to 
ttbresoe raid pass into the anliydrous salt. As we, have seen, 
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tkm of the’whole mass ban occur at constant te^J^>otat»re. But 
we fanva also found this behaviour to be chatactoristic of the noto 
variant or transition points, wluob, in this case, ara ropreaektod 
by the points B,.D, F,,H ami K.(-sa°. »7-4%39?»5i tW 


is tin) ways at least a coohiant sadtiiig point ean bb ebtahisd :i» * 
two-component system. ' . . , 

Sidid Sduitons.—ln all the eases hitherto considered, the 
liquid phase alone has been capable of continuous Variation in 
composition. The solid phases each have been of one definite 
substance. Crystsus of ice may lie side by side with crystals 
of common salt, but each crystalline individual is either ice or 
salt; no one crystal contains both components in porportions 
which can be varied continuously. But, in other cases, crystals 
are known in which both components may enter. Such pheno- 
mena arc well known in the alums—double sulphates of alu¬ 
minium with another metal. Here the otlier metal may be one, 
•such as potassium, or two, such as potassium and sodium, and, 
in the ktter case, the proportion between the two may vary 
continuously throughout wide limits. Such structures are known 
as mixed cry.stals or solid solutions. 

The theoretical form of the freezing point diagrams when, solid 
solutions are present depends on the relation between the available 
energy and me composition in the two phases. This relation is 
known when the amount of either component present in the other 
is very small, for it is then the relation for a dilute system and can 




be calculated. But at intermediate compositions we can only 
guess at the form of the energy-composition curve, and the Ireezing 
point composition curve, deduced from it, will vary according to 
the supposition which we make. With the moat nkcly forms for 
the energy curves we get the accompanying diagrams for the relation 
between li'eczing point and concentration. 

It will be noticed that in all these theqretical curves the points 
of initial fusion and solidification do not in general coincide; we 
reach a different curve first according as we approach ihe diagram 
from below, where all is solid, or from above, whore all is liquid. 
Again, it will be seen that the addition of a small quantity of one 
component, say B, to the other. A, does not nece3s.arily lower the 
melting point, as it docs with systems with no solid solutions; it 
is quite as likely to cause it to rise, Tlie second and third figures, 
too, show that the presence of solid solutions may simulate the 
phenomena of chemical combination, where the enrve rc.ache8 a 
maximum, and of non-variant systems whore we got a minimum. 
The fourth figure shows that, in some oases, it should be possible 
for solid solutions to be present in a limited part of the field only, 
being absent between the two nearly vortical lines in fig. n. 
Experiment has revealed the oxislcnce of systoras in which these 
phenomena are displayed. As an example we may take the case 
of mixtures of naphthalene and fl-naphthol, substances which form 
solid solutions In each other. The freezihg and melting point 
curves arc exactly similar to the theoretical curves ol fig. H, the 
point A representing pure naphthalene and B pure ff-naphthoL 
When the ^uilibria become more complex difficulties of interpre¬ 
tation of the experimental results often arise. It is often very 
difficult to distinguish between a chemical conmonnd, for example, 
and the case of solid solution represented by fig. 9. All available 
evidence, from the freezing point curve and Irom other sources must 
be scrutinized before an opinion is pronounced. But the dneida- 
tion of the complicated phenomefia of solid solutions Would have 
been impossible without the theoretical knowledge diduced from 
the priqciple of available energy. 


Sttpersaiuraium.-^Wbai a crystal of the soKd phase is present 
the equilibrium of a solution is given by the solubility enn'es 
we have studied. If, however, a solution be cooled slowly past 
its saturation point with no solid .presentj crystallization does 
not occur till some lo.wer temperature is reached. Between the 
saturation point and this lower tempierature, the liquid holds in 
solution more of the sokite than .porregponds with, ec^Ubrium, 
and is said to be aupersatiuatied- A familiar exampk is to be 
found in solutions of sodium sulphate, which may be cooled much 
below their saturation point and in thq uqoid .^tate till a 
crystal of the hydrate NagSQ^'^oHjO is dropped when sblidi^ 
catkm qccurs with a larga evolution <rf, latent .heat. These 

pheaemna we eKpheabie if. we consid^.,the,energy tchttkmiii, 
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for the inVrinsic energy <Sf a system will contain terms depending 
on the area of contact between different phases, and, for a given 
mass of material, the area will be greater if the substance is 
finely divided. Hence the conditions necessary to secure 
equilibrium when the solid phase is present ^re not the same as 
those necessary to cause crystallization to start in a number of 
crt'stals at first excessively minute in size. The corresponding 
phenomenon in the case of vapours is well known. Dust-free air 
will remain supersaturated with water-vapour in conditions 
where a dense cloud would be formed in presence of solid dust- 
nuclei or electric ions which serve tlie same purpose. 

If a solution of a salt be stirred as it cools in an open vessel, a thin 
shower of crystals appears at or about the saturation tcnli>craturc. 
The,sc crystals grow steadily, but do not incruasc in number. When 
the temperature has fallen about io“ C. below this point of saturation, 
a dense shower of new crystals appears suddenly. This shower 
may be dense enough to make the liquid quite opaque. Theso 
phenomena liave been studied by H. A. Miers and Miss F. Isaac. 
If the solution be confined in a scaled glass tube, the first thin shower 
is not formed, and the system remains liquid till the secondary 
dense shower comes down. From this and other evidence it has 
been shown that the first thin shower in open vessels is produced 
liy the accidental presence of tiny crystals obtained from the dust 
of the air, wliile the second dense sliowcr marks the point of spon¬ 
taneous crystallization, where the decrease in total available energy 
caused by solidification becomes greater than the increase due to 
the large surface of contact between the liquid and the potentially 
existing multitudinous sm<T.ll crystals oi the shower. 

If the temperature at which Ibis dense spontaneous shower of 
crystals is found he delerinmed lor different concentrations of 
solution, we can plot a ".supersoluhility curve," which is found 
generally to run roughly p-arallol to the " solubility curve " of 
stfsidy equilibrium between liquid and already existing .solid. 
When two substances are soluble in each otlier in all projxirtions, 
we get solubility curves like those of copper and silver shown in 
ifs- 5- We slioukl expect to find supersoluhility curves lying below 
the solubility curves, and this result ha.s been realized experimentally 
for the supcrsolubility curves of mixtures oMalot (phenyl salicylate) 
and betol (fi-naphlhol salicylate) represented by the dotted linos 
of fig. 12. 

In practical cases of crystallization in nature, it is probable that 
these phenomena of supersaturation often occur. If a Iiquid mixturc 

of A and B (fig. I2) were inocu¬ 
lated with crystals of A when its 
composition was that reprraented 
by X, cooled very slowly and 
stirred, the conditions would be 
those of equilibrium throughout. 
When the temperature sank to 
o, on tlie treezing point curve, 
crystals of pure A would appear. 
The residual liquid would thus 
become richer in B, and Ihc tem¬ 
perature and composition would 
paas along the curve till F, the 
eutectic point, was reached. The 
liquid tnen becomes saturated 
with B also, and, if inoculated 
Fig. is. ® crystals, will deposit B 

alongside of A, till the whole mass 
is solid. But, if no solid be present initially, or if the cooling be rapid, 
the liquid of composition x becomes supersaturated and may cool till 
the supersaturation curve is reached at b, and a cloud of A crystals 
cornea down. The temperature may then rise and the concentration 
of B increase in the liquid in a manner represented by some such 
line as b f. The conditions may then remain those of equilibrium 
along the curve / K, but before reaching / the solution may become 
supersaturated with B and deposit B crystals spontaneously. The 
eutectic jwint may never be reached. The possibility of these 
plicnomcna should be borne in mind when attempts are fhadc to 
mterpret the structure of crystalline bodies in terms of the theory 
of equilibrium. 

Osmdtit Pressure.—Tht phase rule combined with the latent 
heat equation enables us to trace the general phenomena of 
equilibriutn in solutions, and to elucidate and classify cases even 
of great complexity. But other relations between the different 
properties of solutions have been investigated by another series 
of conceptions which we shall proceed to develop. Some 
botanical experiments made about 1870 suggested the idea of 
semi-permeable membranes, i.e. membranes which allow a 
solvent to pass freely but are impervious to a solute when dis¬ 
solved in that solvent. It was found, for instance, that a 
to insoluble copper feirocyanide, deposited in the walls of a 


porous vessel by the inward diffusion and meecing of solutions 
of copper sulphate and potassium ferrocyanide, would allow 
water to pass, but retained sugar dissolved in that liquid. It 
was found, too, when water was placed on one side of such a 
membrane, and a sugar solution in a confined space on the other, 
that water entered the solution till a certain pressure was set 
up when equilibrium resulted.' 

The importance of tlicse experiments from tlie point of view of 
the theory of solution, lay in llio fact that they suggested the con¬ 
ception of a perfect or ideal senu-permeablo partition, and tliat of 
an equilibrium pressure rcprcsonling the excess of hydrostatic 
pressure required to keep a solution in cqiubbrium with its pure 
solvent through such a partition. Artificial mi nibraiics arc seldom 
or never perfectly semi-permeable—some leakage of solute nearly 
always occurs, but tlie imperfections ol actual memlirancs need no 
more prevent our use ol the ideal conception than the faults of rea. 
engines invalidate the theory ol ideal flienuodyiiamics founded 
on the conception of a perfect, reversible, Inctioiiless heat engim. 
Further, in the free surface of solutions oi an involatilo solute in a 
volatile solvent, through which .surface Ihc vapour of the solvent 
alone can pass, and in the boundary of a crystal of pure ice in a 
solution, we have actual surfaces which are 111 effect perlcctiy semi- 
permeable. Thus the results of our investigations based on ideal 
conceptions are applicable to the real phenomena of evaiwation 
and freezing. 

Dilute Solutions .— Before considering the more complicated 
case of a concenfr.ated solution, wo will deal with one which is 
very dilute, when the theoretical relations are much 
simplified. 'J'he vapour pressure of a solution may bo 
measured experimentally by two methods. It may be 
compared directly with that of the pure solvent, as the vapour- 
pressure of a pure liquid is determined, by placing solvent and 
solution respectively above the mercurt' in two barometer tubes, 
and comparing the depressions of the mercury with the height 
of a dry barometer at the .same temperature. This method was 
used by Raoult. On the other hand, a current of dry air may 
be passed through the series of weighed bulbs containing solution 
andsolvcnt respectively,and the loss in weight of each determined. 
The loss in the solution bulbs gives the mass of solvent absorbed 
from the solution, and the loss in the solvent bulbs the additional 
mass required to raise the vapour pressure in the air-current to 
equilibrium with the pure solvent. The relative lowering of 
vapour pressure of the solution compared with that of the solvent 
is measured by the ratio of tlie extra mass altsorbod from the 
solvent bulbs to the total mass absorbed from bulb series of bulbs. 
Experiments by this method have been made by W. Ostwald and 
J. Walker, and by Lord Berkeley and E. G. J. Hartley. 

The vapour pressure of the solution of a non-volatile solute is 
less than the vapour pressure of the pure solvent. Hence if 
two vessels, one filled with solvent and one with solution, be 
placed side by side in an exhausted chamber, vapour will evapo¬ 
rate from the solvent and condense on the solution. The solution 
will thus gain solvent, and will grow more and more dilute. 
Its volume will also increase, and thus its upper .surface ■will rise 
in the vessel. But as we ascend in an atmosphere the pressure 
diminishes; hence the pressure of the vapour in the chamber is 
less the higher we go, and thus eventually we reach a state of 
equilibrium where the column of vapour is in equilibrium at the 
appropriate level both with .solvent and solution. Neglecting 
the very small buoyancy of the vapour, the hydrostatic pressure 
P at the foot of the column of solution ishgp where k is the height 
of the column and p the mean density of the solution. If the 
height be not too great, we may assume the density of the vapour 
to be uniform, and write the difference in vapour pressure at the 
surfaces of the solvent and of the solution as p—;^'=Ag<r. 
Hence we find that p—p' =P<r//> for a very dilute solution, where 
the difference p—p' is small and the height of the balancing 
column of solution small. 

In practice the time required to reach these various conditions 
of equilibrium would be too great for experimental demonstration, 
but the theoretical consideration Of vapour pressures is of funda¬ 
mental importance. Let us suppose that we possess a partition 
such as timt described above, which is permeable to the solvent but 
not to the solute when dissolved in it, and let os connect the solution 
and solvent Of fig. 13-with each other through such a partition. Ifsol- 
vent were to flow one way or the other through the partition, the 
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height of the column of 'aolotion would rise or fall and the eqnili* 
brium with the vapour be disturbed. A continual circulation mmht 
thus be set up in an isothermal enclosure and maintained with the 
performance of an unlimited supply of work. This result would be 
contrary to all experience of the impossibility of " perpetual motion," 
and hence we may conclude that through such a somi-pormoable 
wall, the solvent and the solution at the foot of the column would 



Fig. 13. 


be In equilibrium under the excess of hydrostatic pressure rej^- 
sented when the solution is very dilute by F - (/> — /'’}/i/<r. But 
such a pressure represents the equilibrium osmotic pressure discussed 
aliove. Therefore the. equilibrium osmotic pressure of a solution is 
connected with the vapour pressure, and, in a very dilute solution, 
is expressed by the simple relation just given. 

Another relation becomes evident if we use as a semi-permeable 
jiartition a " vaimur sieve " as suggested by ( 1 . F. Ihtzgerald. li a 
number of small enough holes be drilled tlirough a solid substance 
wliich is not wetted by the liquid, our knowledge of the phenomena 
of capillarity shows us tliat it needs pressure to force the liquid 
into the holes. A piston maile of such a perforated substance, 
therefore, may be used to exert pressure on the liquid, while all 
tlic time the vajiour is able to pass. By evaporation and condensa¬ 
tion, tlien, the solvent can pass through this perforated partition, 
wliich thus acts as a perfect scmi-permcable membrane, when the 
solution and solvent arc in equilibrium across the partition, the 
vapour pressure of the solution ^s been increased by the application 
of ptcs.sure till it is equal to that of the solvent. In any solution, 
then, the osmotic pressure represents the excess of hydrostatic 
preasurc wliich it is necessary to apply to the solution in order to 
increase its vapour pressure to an equality with tlukt of the solvent 
in the given uonditiuus. 

Similar oousiderations show that, since at its freezing point the 
vapour pressure of a solution must be in equilibrium with that of 
ice, the depression of freezing point produced by dissolving a sub¬ 
stance in water can be calculated from a knowledge of the vapour 
pres-sure of ice and water below the freezing point of pure water. 
But another method of investigation will illustrate new ways of 
treating our subject. 

By imagining that a dilute solution is put through a thermo¬ 
dynamic cycle we may deduce directly relations between its 
osmotic pressure and its freezing point. Let us 
freeze out unit mass of solvent from a solution at its 
freezing point T—i/T and remove the icc, which is 
assumed to be the ice of the pure solvent. Then let -.us heat 
both ice and solution through the infinitesimal tem^rature 
range dT to the freezing point T of the solvent, tnclt the icc 
by the application of an amount of heat L, whidb measures its 
latent heat of fusion, and allow the solvent so formed to enter 
the solution reversibly through a semi-permeahle wall into an 
engine cylinder, doing an amount of work Pdv. ,By cooling 
the resultant solution tfirough the range liT we recover the 
original state of the system. The wdl-knowp wpression for 
the efiBciency of the cycle of reversible opertttion gives us 
Pdo/L =* < 2 T/T or ifT = TPdvfL 

as a value for the depression of the freeting point of the 
solution compared with that of the pure solvent. 


The freezing point of a solution may be datonnined experimentally. 
The solution is contained in an inner tube, surroon^g which is an 
air space. Then oqmes an outer vessel, in which, a freezing mixture 
can be placed. This solution is stirred watinnously and the tem¬ 
perature falls slowly below the freezing point, till the snpersaturation 
point is reached, or nntil a crystal of ice is intrbdnfeed. ’The solution 
then <reezes, nntil the heat liberated is enonigh to raise the tem- 


penfture to the point of equilibrium given by the tendency of the 
solution taken in contact with ice to approach the true freezing point 
on one side and the temperature 01 the enclosure on the other. 
To get the true freezing point then, it is well to arrange that the 
temperature of the enclosure should finally be nearty that of the 
freezing point to b» observed. One way w which this ha$ been 
secured is by obtaining the under cooling by temporary cooling of 
the air space by a spiral tube in which ether may be evaporated, 
the outer vessel being filled with ice in contact with a solution of 
equivalent concentration to that within. Modifications of this 
method have been used by many olMcrvers, amongothers by Baoult. 
Ijjomis, H. C. Jones, and by E. H. Grifiiths and T. G. Bedford, who 
compared directly the freezing points of dilnte solutions with those 
of the pure solvent in similar conditions by the accurate methods of 
platinum thermometry. 

Anotlier application of the theory of energy enables us to co¬ 
ordinate the osmotic pressure of a dilute solution with the 
pressure of a gas occupying the same space. On ,**„*,(, 
the fundament^ hypotheses of the molecular theory, vww or 
wc must regard a solution as composed of a number Osmorfe 
of separate particles of solute, scattered through^ Prman. 
out the solvent. Each particle may react in some way on 
the solvent in its neighbourhood, but if the solution be so 
dilute that each of these spheres of influence is unaffected 
by the rest, no further addition of solvent will change the 
connexion between one particle of solute and its associated 
solvent. The only effect of adding solvent will be to 
separate further from each other the systems composed of 
solute particle as nucleus and solvent as atmospheric it will 
not affect the action of each nucleus on its atmosphere. Thus 
the result will be tlie same whatever the nat^ire of the inter¬ 
action may be. If solvent be allowed to enter through a serai- 
permeable wall into an engine cylinder, the work done when tfe 
solution within is already dilute will be the same whatever the 
nature of the interaction between solute and solvent, that is, 
whatever he the nature of the solvent itself. It will even be 
the same in those cases where, with a volatile solute, the presence 
of a solvent may be dispensed with, and the solute exist in the 
same volume as a gas. Now the work done by allowing a 
small quantity of solvent to enter reversibly into an osmotic, 
cylinder is measured by the product of the osptotic pressure mto 
the change in volume. Ilenoe the osmotic pressure is measured 
by the work done per unit chan^ of volume of the solution. 
The result of our consideration, therefore, is that the osmotic 
pressure of a dilute solution of a volatile sojute mqst have the 
.same value as the gaseous pressure ,tbe same number of solute 
particles would exert if they occupied as gas a volume equal to 
that of the solution. 

The reasoning given above is independent of the temperature, 
so that the variation with temperature of the osmotic pressure 
of a dilute solution must be the same as that of a gas, while 
Boyle’s law must equally apply to both systems. Experimental 
evidence confirms these resuiUi and extends them to the 
of nonrvolatile solutes—as ig, indeed, to be expected, sipoe 
volatility is merely a matter of degree. When the solution ceases 
to be dilute in the thermodynamic sense of the word, that is, when 
the spheres of influence of the solute particles intersect: each 
other, this reasoning cea.ses to apply, and the resulting moijiiica- 
tion of the gas laws as applied to solutions becomes ,a matter fur 
further investigation, theoretical, or experimen^«; In the jimit 
then, when the concentration of the solutgmhmmes vanishingly 
small, theory shows that the osmotic pressure is equal to 
pressure of a gas filling Jhe same, space. Experiments wim 
membranes of copper forrocyanide have verified this, result, for 
solutions of cane-sugar of moderate dilutions. But the tnosi 
accurate test of the theory depends on measurements of .freezing 
points. , , 

A quantity oi gas measured byita molecidar weight in giammes 
when coined in. a volume oi one litre exerts a pressure, of zi'z 
atmospheres, and thus the osmotic pressure of a diliite"aAUtion 
divified by its concentration in jpatmaO-moleeutes per Utsa lias a 
corresponding value. But we have seen that thodepiOseictniOf < 1 T 
of the fseezing point. of a clUute solution .is ipeaswrea .by TP^v/L. 
PuMtox the absolute tempe^ure of the freezing; point of water a.s 
* 73 % l»e osmotic pressure p as aa -4 atmospbeires Or sa-4 X'td", 
uCLS. units per unit coiieentriition, L the urteat heat at 79*4 >x 
4<t84 X' vP in the eoixei^(»tdla#.unlt8, and: dv the vifiumaiokfwge 
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in tho TOlutaort fw unit mans of jdlvont oddefl we get for the qnanflty 
(fryc, whiere r is the cahcentration of the solution, the value **857“C, 
per unit conccnttatidji. Exiierimental measurements of freezing 
roints of various «bn-el(}ctrolyrtc solutions have been made by 
Kaoult, Loomis, Griftiths, Bedford and others and numbers 
ranging round t-S^ found for this oonoaotratfon. Equally good 
comparisons haVO been obtained for stautions in other solvents 
such as acetic acid v88, formic acid s-S^, benwne .fso, and nitro¬ 
benzene 6'95. Such a concordance between theory and oaperi- ‘ 
ment not onlv verifies the accuracy of thermodynamic rejisoning as 
applied to dilute sohitions, but gives perhaps one of tho most con¬ 
vincing experimental verifications of the general validity of thermo¬ 
dynamic theory whicli we possess. 

Another verification may be obtained from the phenomena of 
vapour pressure. Since, in dilute solutions, the osmotic pressure 
lias the gas value, we may apply the gas equation PV = »KT r* npv. 
to osmotic relations. ,nero » is the number of gramme-molecules 
of solute, T the absolute temperature, R (he gas constant with its 
usual " gas " valifo, p the vapour pressure of the solvent and v, 
the vt^rac in which one gramme-molecule of the va|iour is confined. 

In the Vapour pressure equation p — p-« we have the vapour 
dTOSity (T equal to whore M is the molecular weight ol tlie 
solvent. Tne density of the liquid is MN/V, where N is the number 
of solvent molecules, and V the total volume of tho liquid. Sub¬ 
stituting the.se valu(^, we find that the relative lowering of vapour 
pressure in a very dilute solution is equal to the ratio of the numbers 
of solute and solvent molecules, or (p — p')/p *= n/N. 

The experiments of Raoult on solutions of organic bodies in 
water and on solutions of many substances in some dozen organic 
solvents have confirmed this result, and therefore the theoretical 
value of tho osmotic nressuro from which it was deduced. 

Although evtm good membranes of copper ferrocyanide are rarely 
perfectly scmi-pcrmeable, and in other membranes such as india- 
rubber, &c,. which have been used, the defects from the theoretical 
values of the equiliMum pressure are very great, yet, in the light 
of the e^ct verincation^f roeory given by the experiments described 
above, it is evident that such failures to reach the limiting value 
m no wise invalidate the theory of osmotic equilibrium. They 
merely show that, in the conditions of the particular experiments, 
the thermodynamic equilibrium value of the osmotic pressure 
cannot be reached—-the thermodynamic or theoretic^ osmotic 
pressure (which must be independent of the nature of the membrane 
provided it is truly semi-permoable) is a different thing from the 
equilibrium pressure actually reached in a given experiment, wliich 
•measures tho balance of ingress and egress of solvent through an 
imperfect aemi-i>ermeable aumibranc. 

Dilate solutions of substances such as cane-sugar, as we have 
seen, give expcrinfental values for the connected osmotic 
aoJosjms af P’'®P®’^®''7‘Pressure, freezing point and vapour 
conformity with the theoretical values. 

All th^ solutions are non-conductors of electricity. 
On the other hand, solution of mineral acids and salts conduct 
the current with chemical decomposition—they are called 
electrolytes. In order to explain the electrical properties of 
a solution, lor instance of potesium chloride, we are driven to 
believe that each mokcdle of the salt is dissociated into two 
parts, potassium and chlorine, each associated with an electric 
charge eijual in amount but opposite in sign. The movement 
in opposite directions of tliese charged ions constitutes the 
electric airrent in the solution. To explain the electrical 
properties of sulphuric acid in aqueous solution, the supposition 
of three ions, two of hydrogen and one of the chemical group 8O4, 
is, liecessary. Now measurements of osmotic properties of these 
solutions show that their osmotic pressures are almormally 
great and that, at extreme dilution, the ratio of their osmotic 
preeeures to that of equivalent solutions of non-electrolytes is 
equal to the number of ions indicated by the electrolytic pro- 
peMes. From die osmi/tic side also, then, electrolytic disso¬ 
ciation is indicated, and indeed, it was from this side that the 
idea was first .sugg^d by S. Arrhenius in 1887. The subject 
is dealt with in Electxoi-vsis and Conduction, EtBcmic: 
§ In 

’ Concentrated Solutions .—Having dealt with the relations 
between the properties of ap ideally dilute solution, we now 
turn,to the oonadejjttiQn of the general case where the sunplifying 
asBumplion of greatoliiution is nut made. 

Theheight of theiicoiunui of sokitioir in fig. 13 required Ua 
osmpiib equilibriuns ihrOqgh a semi-penmea^e wall below is 
now very great, auce the osmotic preMure of strong solutions 
may fetich many hundred atm<»F^orto. Hence we must not 
MBUBBo that tim tienaity. of itiie-'niiour in dhe. surrwiudii^ 


atmowhere is constant, or that vhe solution, when equiKbrium 
IS reached, is of uniform concentration throughout. The osmotic 
pressure (defined as the difference in the hydro¬ 
static pressures of the solution and solvent when 
their vapour pressures are equal and they are 
consequently in equilibrium through a perfect semi-permeaWe 
membrane) may also depend on the absolute valura of the 
hydrostatic pressures, as may the vapour pressure of the 
liquids. 

To investigate the osmotic pressure of a strong solution we may 
consider the hydrostatic pre,ssurc required to increase its vapour 
jirrasuro to an equality with tliat of the solvent. The relation 
Iwtiyeen hydrostatic pressure and the vapour pressure of a pure 
liquid may be obtained at once by considering the rise of liquid 
an a capillaty tube. The diliercnce in vapour pressure at the top 
and at the bottom of the column is /> - p’ =. Pir//>, as shown above 
Sor a column of solution. Writing v for i/ir, the specific volume 
of the vapour at the pressure p, and V for i/p, the specific volume 
ol the liquid at the pressure V, and restricting the result to small 
changes, we got vdp =. VdP. 

Ill considering the corresponding relation for a solution instead 
of a pure liquid, possible diflorcnces in concentralion make tho 
column method diflicult of application, and it is better to altacli 
toe problm by means of an imaginary cycle of isotiiermal operation. 
Ihc simplest way to do this is to imagine a vapour-sieve piston, 
through which the vapour but not the liquid can pass. As wc 
Imye explained above, such a vapour sieve may lie constriicled by 
boring a number of small enough holes tlirough a solid not wetted 
by toe liquid. 

Let «-s imigine unit mass of solution of volume V confined in a 
cylinder ABL between a fixed vapour sieve B and a solid piston A 



by which a pres.sore P js applied. The vapour at pressure p in 
equilibrium with the liquid is bounded by a solid pistou C, whicn wo 
can also move to change the pres.sure or volume. 

With such an imaginary apparatus, H. L. Callendar has shown 
that the variation of vapour pressure of a solution witli pre.ssiire is 
given by the expression V'dP - vdp, where V' is toe change in 
volume of the solution when unit mass of solvent is mixed with it. 
The corresponding relation for a pure liquid can be regained by 
considering that at infinite dilution the liquid becomes pure solvent 
and the change of volume becomes equal to the volume V of solvent 
added. 

The osmotic pressure P,, is the difference of the hydrostatic 
pressures P' and P of the solution and the solvent when their vapour 
pressures ate equal. Hence ifP. = dP' — dP and dP„/dP=fV —Ari Af' 
or dPjdP' = (V—V')/V. If V =. V' there is no emnge in osmotic 
pressure with hydrostatic pressure, and osmotic preasurs depends 
on concentration and temperature only. 

The relation between tho equilibrium pressures P and P' for 
solution and solvent corresponding to the same value p„ of the 
vapour pressure is obtained by integrating the equation V'dP' = 
vdp between corresponding limits for solution and solvent. We 
gut 

JP'V'iS' - J-t’Vip aski j-^ViP ~ 
whence 


y F V'dP' -y y VdP - Jf vdp, 


where p and p' are the vapour pressures of solvent and solution 
each trader its own vapour pressure only. 

If we measure the osmotic pressure P, when the solvent is under 
its own vapour pressure only, that is, when P =* <> =r p^, the term 
involving V vanishes, and the limit of integration P' becomes P„-t- p. 
If we assume that V', the volume change on qUution, varies regulany 
or not appreciably with pressure, we may write the first'integral 
as V'jPg +p — pl Where V' now denotes its mean value between 
the limits. 

To evaluate tho second integrals vdp we may subtract a constant 
b to represent the defect of the Volume of the vapour from, the 
ideal volume Rr/f>. This gives 

V'{P, -f'^ - Rf fog ipfp^ -HP- p'\. 

For most ojcperimontsi' purposes the ssaatl terms involving tiio 
factor (p — PT “ihy be'neglected, and we have, approximately, 

■ f\p,r-Rfiog(p/po. 

. Fgwn tois equaitibn tiie osiuotic pressure P^ required to keep 
A .solution. i» oquiUbrium as regards its vapour and tli'^ough u 
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inaiaq»B*>i«t4i Hi* is 'ftt iiBodei'Bte c6neentrations give osmotK' pressuJts 'v^jd* 

faster than the <!On(;entrati<ift, The v^^ioh'cif,gates 
iow UydBistaWe presawreit. The ehfer clifflcaHy lies iii'fec deter- , fwaa Boyles Jaw is reptesented m the equatipp,of VaPiOer 
aiioirtroarH.'the quantity the ohaiigB la wotome of'the isolutioe- WsHUs by subtracting a constant li from ^ totsd volume to 
1**^ auit maas of aol^t as.mij^ with it. rej»€sent the etfeot of the volume «f the molecules thems^ves. 

the compressibility o 7 tlMTsolutiem^'thb tat^T property^* iUff(cult 

to measure aucuratOly. <r, i p^y volurw of tfte solvent m whifh the solute is .dissolved, 

lu so)w solutimis, such as those of sugar, tlie'ehahgo io volume instead of the whole Volume of the solution. 


on dilution is nearly equal to the volume of solvtait added; V' then 
becomes equal to V, the spccitc volume of the,solvent. The osmotic 
pressures of strong sugar ^lutions were measured successfully by 
a direct method with semi-permeable membranes oi copper ferrb- 
cyanide by Lord Berkeley and E. G. J. Hartley, who also dutorminetl 
the vapour pressures by pasaing aicurroiit .of aii successively through 
Wished vessels oontaifimg solution and wattu' respectively. 

Their table of comparison published in igoti shows the following 
agreement:— 


Concentration in 

Oumpitic prcbBurc at C. 
ill a{mosphorcs. 

solution. 

From vapour 
propaarcB. 

From dirret ' 
modHurement. 

420 

44-3 (at Iz.e") 

43'97 

540 

l>0'4 

67-31 

6fjO 

Toi*g 

100-78 

7.50 

1 . 30 ‘o 

13374 


Tt seems likely that measurements of vapour pressure and com- 
pressibjlity may eventually enable us to determine accurately osmotic 
pressures in cases where direct inoaaurcmcnt is impossible. 

The slope of the temperature vapour pressure curves in the 
neighbourhood of the freezing point of the solvent is given by 
Pnniag the latest heat equation. The difference in the two 
Point.- slopes for water and ice is dpjdT — dp’jd T«=L/T», 

soiotioat. where L, the latent heat of fusion, is the difference 
between the heats of evaporation for ice and water, and is 
the specific volume of the vapour. 

The difference in the loweting of vapour pressures dp— dp' 
may lie put equri to \dpjv, whore P U lho osmotic pressuru, and V 
the specific volume of the .solvent. We tlion get VbP =.L<iT/T. 

In order to integrate this expression we need to know L and v 
as functions of the ■temperatuie and pressure. The latent heat L 

at any temporature is given by L L,, -y: (i—j^ifT, where!, 

is value at T„ and s r- «' is the diSarenoo in the speeiiic heals of 
water anti ice. The probable error in neglecting any variation 
of specific heat is small, and we may calculate L from the values 
of — (s — s') (T„ — 'T), where s ^ s' is about 0-5 clones; The 
variation of 1. with presBUTS is probal^ smaH. 

The volume of a geanuno uf wator also depends on tempeiatxire 
and pressuTc. Ap{aoximateIy one degree lowering ot Ireesuig 
point corresponds with a change of iz atmospheres in the osmotic 
pressure. llrom the known coefficients of compreskiblUty and 
thermal expansion wo find that V miy be reproseatud by the linear 
equation V fooo + otooob A, wiwe 'a la the lowering oi the 
treezing point below o". , 

Putting in these values and integrating we have, neglectiiw terms 
invdlving a”, P = iz'ofi a — O'ozj' 6 .*, where P is the Ssaiatio 
pressure in atraosphares. 

H. W. Morse and J. C. W. Pcazer, <v]|io 'haws made direct measure^ 
msnts oi osmotic pressure pf sp],utk» at .paae-.sugar, have Hso 
measured the freezing points of correspnding .sotutions. From these 
results the equation just givein lias been ejtamined by G. N. I>wis. 
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Osmotic pucsBUTe. 


the pare soUvent, pressure equal 
to the osmotic preMure must 
be exe^d on th£\ pfstoa to 

Wnts oi osmotic pressure of spfutm at .«U(^.sugar, have Hso 

measured the freezing pomt3ofcorresTOndmg.8dutions. From ,, The 

results the equation just given lias been ejiamined byG.N. Lewis. cSnge^.the toad 

wHu^e .Jhotiop in oap direc¬ 
tion-or the ojEher-r-the system 
is therinddynqmically jbver- 
slble. Such alt arisngement 
I may be ithroosb a cydle 
I of operation*, as in Canwt^s 
engine (see THanMoqYNAMics) 
and all the laws' tff reversible 

_ J cMines appBiia to iti If the 

Ttais «ie iJieory of the oosmexiim ofi^ftop^rewife fmetii^ 

point.#ike that with snapour-ptcssuse) seema-to g*v.a resetts which ^ 


Fio. IJ. 

In fig. 15 the curve I represents Boyle’s law If the volume is 
taken to be that of the solution, and the curve II if the volume 
is that of the solvent. Even this correction is fiot snficiont in 
solution of sugar, where the theoretical curve II'lies hdw the 
experimental observations. A further correction 'may be fnade by 
adding more empirical terms to the equation, but« more promising 
idea, due to J. H. Poynting and H. L. Callendar is to Iroee the 
etiect of possible combination of molecules of solute with 
molecules of the solvent. Those combined solvent molecules are 
thus removed from eicistcncc as solvent, the cSective volume qf 
vtbich is reduced to that of the remaining free molecules ofseSvent. 
Tlie greater the number of water molecules attached to one sugar 
molecule, the less the residual volume, and the greater the thS- 
retical jiressure. Callendar finds that .five molecules of water in 
the ca.se of cane-sugar or two molecules in the case of dextrose are 
required to bring Hie curves into conformity with, the obaorvations 
of Berkeley and Hartley, .which in fig. 15 are indicated by crosses. 

Sol/dnlily and Wgat of Solution. —coBcqptions of osmotic 
pressqre .said ideal semi-pcimeable membranes enable us to 
deduce other thermodynamic relations between the different 
properties of solutions. As an example, let.us take the following 
mvestigation:— 

An engine cylinder may be imagined to possess a semi-pcrtusable 
I bottom and to work without friction. If it be SUed with a solution 
and the bottom immersed in ,, 
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Observei- 
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.^Vhli^r.pxcs^ms) s«m..to give remdts which 

accord ■with Bxpmiments. ... _ ,' tttt^'hml ’ tilB^tloJiltSon' reroiStB' drtwEdted '.!6y 

Atllie limit of'diltition. when the'Cpfitentratroii of *soTttti0n mS itoatfuary dyels of orWhiten* sw nmy asen'Ofi^F' 

approaches zero, we have, seen fhat ffierniodynahiical theory, apjrti^aB ■to .koiu^ . 

verified by.iKtoeriipent,. shews that the osmotic 
^o«« pressure,has thb salne va ue as, the, gM OTe?sure pf 

Gases atWgTprSS^;KSlMftiSji9te-1»‘»feiMis«lSi¥d^ 
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an amount of ostootic work P(Virn v,). If the heatqf aolutioit be 
measuTed in a calorimeter, no work is done, so that, if we c^l this 
calorimetric heat of solution L, the two quantities are connected 
by the relation L •=»= A + P(bj — i',). If L is zero or negligible, 
X = - P(Oa - II,) and wo have dP/dT = -P/T or dP/P - dT/T, 
which op integration gives log P log X + C.ior P «.«. the 
osmotic pressure is proportions to the absolute temperature. This 
result must hold good lor any solution, but if the solution be dilute 
when saturated, that is, if the solubility be small, the equation 
shows that if there be no heat effect when solid dissolves to form a 
saturated solution, the solubility is independent of temperatuve, 
for, in accordance with the gas laws, the osmotic pressure of a dilute 
solution of constant concentration is proportional to the absolute 
temperature. It follows that if the thermcxlynamic heat of solution 
be positive, that is, if heat be absoi bud to keep the system at constant 
temperature, tiro solubility will increase with risin;; temperature, 
while if heat be evolved on dissolution, the solubility falls when tlie 
system is heated. 

In ail this investigation it should be noted that the heat of solu¬ 
tion with which wo are concerned is the heat cliect when solid 
dissolves to form a saturated solution. It is not the heat ofloot 
when solid is dissolved in a large excess of solvent, and may difler 
so much from that effect as to have an opposite sign. Thus cupric 
chloride dissolves in much water With an evolution of hejt, but 
when the solution is nearly saturated, it is cooled by taking up more 
of the solid. 

In a very dilute solution no appreciable heat is evolved or 
absorbed when solvent is added, but such heat effects are 
Omoi/c generally found with mure roiirentrated solutions. 
PniMun Tlie result is to change the relation between lempera- 
aaHTeof tureand the osmotic pressure of a solution of constant 
ponturc. concentration, a relation which, in very dilute 
solutions, is a direct proportionality. 

The equation of available energy (.see Enekoeiics) A U -j- 
T(iA/(iT may be applied to ^is problem. Tlio available energy A 
is the work which may be ggined.irom the system by. a small rever¬ 
sible isothermal operation with an osmotic cylinder, that is Vdv. 
U i is the heat of dilution per unit ciiangc of volume in a calorimeter 
where all Uie energy goes to heat, the cliauge in internal energy U 
is measured ,by liv. We then have 

■piv ^ l&v -t- T ^ '{Tdv). 

Neglecting the volume change witli temperature this gives 
P — I -t- idP/ifT for the relation required. In the case where / 
is negligible we have P/dP = T/ifT, which on integration shows that 
the osmotic pressure as in the special case of a diltitc solution, is 
proportional to the absohite temiieratnrc. 

Theories of Sohutionr—Tht older observers, noticing the heat 
effects which often accompany dissolutiori, regiirded solutions 
as chemical compounds ot varying composition. The physical 
investigation of osmotic pressure, and its correlation by 
Van’t Huff with die pres,sure of a gas, brought forward a new 
aspect of the phcnoihetta, and suggested an identity 6f physical 
modus operandi as well as of numerical value. On this view, the 
function of the solvent is to give space for the solute to diffuse, 
and the pressure on a semi-pcrmeable.jneijijrahe is due to the 
excess of solvent molecules entering over those leaving in conse¬ 
quence of the smaller number which impinge on the membrane 
from the side of the solution; the defect In the, humlwr must 
be proportional, roughly at any ratp, to the, number of solute 
molecules, pre,sent, that-is, to the strength of the solution. 

Whatever view, if an|^, be adopted as to the nature of a solu¬ 
tion, the thermodynaimc relations we have investigated equally 
hold good. It is the strength and weakness of |Jiefmodynimic 
methods that tliey are independent of theories of .constitution. 
The results are true whatever theory be in vogue, but the results 
throw no light on the problem of which theory to choose. All 
the thermodynamic relations we have deduced hold on any theory 
of solution and favour no one theory rather than another. 
\Miether osmotic pressure be due ito physical impact or to 
chemical affinity it must necessarily have the gas value in a dilute 
solufibn,, and to ahd.',free*jng poipt 

in the way we have traced. But for, any theory' of, solution to 
be tenable, it must afckast be consistent wHh the known thermo- 
dynimic relations, as those relations |lre by eitpefiment. 

On' certain assu^p’tifjps, required fc|'. 'the'/kf^ion of the 
methods of the kinetic theory'Qf.ga5es,tO:li<^id5,;;L.Boltanuum 
ofiered attemetatratioa of' the towi of osmotic pressure in ddate 


solutions; based on thd idea that the mean energy of translation 
of a fnolectile Should be'the same in the liquid as in the gaseous 
state. But, whether of not the assumption underlying this 
demonstration be acoepted, the similiu-ity between solution and 
chemical action remains, and the osmotic law has been examin^ 
from this Side by J. H. Poyntihg and by H. L. Callendar. The 
fundamental phenomenon they take to be the identity of vapour 
pressure, and consider the combination necessary to reduce the 
vapour pressure of a solution to the right value. If each mule- 
rule of the solute combines with a certain number of molecules of 
the solvent in such a way as to render them inactive for evapora¬ 
tion, we get a lowering of vapour pressure. Let us assume 
that the ratio pjp of the vapour pressures of the solvent and 
solution is equal to the ratio of the number of free molecules of 
solvent to the whole number of molecules in the solution. Each 
molerular complex, formed by solution and solvent, is treated 
as a single molecule. If there are n molecules of solute to N of 
solvent originally, and each nioleculc' of solute eonibine.s with a 
molecule of solvent, we get for the ratio of vapour jire-ssures 
pip' 1“ (.N' — an),'(N — an + n), while the relative lowering of 
vapour pressure is (/> — />')/* = «/(N — an). 

In the limit of dilution when n is very small compared with N 
this gives Ramilt's experimental law that the relative lowering 
is « N. which v.'c deduced from the osmotic law, and conversely 
from which the osmotic law follows, while for more coneeatratcil 
solutionslagroement is obtained by assigning arbitrarji values to 
a, which, as we have seen, is 5 in the case of cane-sugar. 

Certain .solvents, such as water, liquid ammonia or liquid 
hydrocyanic acid, possess the power of making some solutes, 
sudi as mineral salts and acids, when di.s.solved in them, con¬ 
ductors of electricity. The special properties of these soliilions 
are dealt witli under Electkolysis and Cowuction, Elec¬ 
tric, S In Liquids. Attempts have been made to co-ordinate 
this ionizing power of solvents with their dielectric constants, 
or with their chemical properties. On the lines of Poynting’s 
theory of solution, each ion in electrolytes must combine with 
one or more molecules of solvent. 

Diffusion in Solutions .—^The passage of dissolved substances 
through animal and vegetable membranes was the subject of 
many early experiments. It was found that substances like 
mineral salts, which crystallize well from solution, passed such 
membranes with comparative ease, while the jelly-like substances 
such as albumen passed with extreme slowness if at all. The 
first to make systematic experiments on the free diffusion of 
dissolved substances with no separating membrane was Thomas 
Graham (1804-1869), who immersed in a large volume of water 
a wide-mouthed bottle containing a solution, and after some 
time measured the quantity of substance which had diffused 
into the water. Again the two classes of .substances mentioned 
above were found to be distinguished, and Graham called the 
slowly difiurible non-crystalline 'bodies colloids, in contrast to 
the quickly diffusible crystalloids. Graham showed that the 
diffusum was approximately proportional to the' difference in con¬ 
centration, and on the.se lines a theory of diffusion was founded 
on the lines of Fourier's treatinent of the conduction of heat. 


The quantity of substance which diffuses through unit area in 
one second may bO' taben as projiortional to the diilcrence in con¬ 
centration between the fluids kt that area and at another parallel 
area indefinitely near > it. This, difference in concentration is 
proportioiial to the rate of variation—itfc/tit of the concentration 
c with the distance x, so tfat the number of gramme-molecules 
of solute which, in a. time dl, cross an area A of a long cylinder of 
constant oross section isriN = —DA(*/ifx)<a, where D is a constant 
known as the diffusion constant or the diffusivity. 

The osmotic pressureof-a-sohitioB depends on the concentration, 
and, if Ate regaid the difierenco im thM 'pressure as the effective 
force driving the dissolved substance Ihnongh tlie solution, we 
are able to obtain the equation of diffusion in another form. When 
tire solution is,.dilute .enough,.for, tfie osmotic pressure to possess 
" the gas ■" val'iie the equi^n q^mes— ^ 


UK ■ 

where R is.tffe usual, ms obnstant, ~ 
and R the fdree roqUlxM tfa drive one 
through &e''sO!trtiaff Wth iitiit Vdotii 


le absolute .tempMaturB,' 
iB-ihOlteula of tao solute 
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to the difiusion constant, this constant can be' measured 
expenmentally, and for such a substance as sugar or water comes 
out about 0-3 at 20' C,, the unit of time being the day. Hence 
the force required to drive one gramme-molecule of sugar through 
water with a velocity of one centimetre per second may be calculated 
as some thousands of millions of kilogrammes weight. 

In the case of electrolytes we can go further, and calculate the 
diffusion constant itsdf from the theory of electrolytic dissociation 
(see Conduction, Electric, § In Limtids). On that theory the ions 
of a dilute solution migrate indi^ndently of each other. Since some 
ions are more mobile than others, a separation will ensue when 
water is placed in contact with a solution, the faster moving ion 
penetrating quicker into the water under the driving force of the 
osmotic pressure gradient. This separation causes a difference 
of potential, which can be calculated and is found to agree with the 
values obtained expraimcntally. The separation also sots up electro¬ 
static forces, which increase until they are strong enough to drag the 
slower moving ions along faster, and to retard the naturally faster 
ions till tliey travel at the same rate. The resistance offered by the 
liquid, and therefore the force F, required to drive one gramme- 
molecule through the liquid with unit velocity is the sura of the 
corresponding quantities for the individual ions. Now the veloci¬ 
ties u and V of the opposite ions under unit potential gradient, and 
therefore U and V under unit force, are known from electrical 
data. Thus F, which is equal to i/U -|- i/V, is known. The osmotic 
pressure of an electrolyte consisting of two ions is double that 
of a non-electrolyte. Hence for a binary electrolyte the diffusion 
constant is measured by 2RT/F or 2UVRT/(U (-V). This result 
gives a value of D lor dilute hydrochloric acid equal to 2'4 q to 
compare with the observed value of 2-30. Other substances give 
equally good agreements; thus sodium clUorido has a calculated 
constant of i-i2 and an observed one of I’li. Such concordance 
gives strong supiiort to the theory of diffusion outlined above. 

Colloidal Solutions .—Besides a large number of animal and 
vegetable substances, many precipitates formed in the course 
of inorganic chemical reactions are non-crystalline and appear 
in the colloidal state, instances are the sulphides of antimony 
and arsenic and the hydroxides of iron and alumina. Some 
of these colloids dissolve in water or other liquids to form 
.solutions called by Graham hydrosols-, Graham named the solids 
formed by the setting or coagulation of these liquids hydrogels. 
Solutions of colloids in solvents such as water and alcohol seem 
to be divisible into two clas.ses. Both mix with warm water 
in all proportions, and will solidify in certain conditions. One 
class, represented by gelatin, will redissolve on warming or 
diluting, while the other class, containing such substances as 
silica, albumen, and metallic, hydrosulphides, will solidify on 
licating or on the addition of electrolytes to form a solid “ gel ” 
which cannot be rcdissolved. Solidification of the first kind 
may be termed “ setting,” that of the second “ coagulation.” 

The power of coagulation of colloids shown by electrolytes 
depends in a curious manner on the chemical valency of the 
effective ion. The average of the coagulative powers of salts of 
univalent, divalent and trivalent metals have been found by 
experiment to be proportional to the numbers 1:35:1023. If we 
assume that a certain minimum electric charge must be brought 
into contact with a group of colloid particles to produce coagu¬ 
lation, twice as many univalent ions must collect to produce the 
same effect as a number of divalent ions, and three times as many 
as an effective number of trivalent ions. We can calculate, by 
the help of the kinetic theory and the theory of chances, the fre¬ 
quency with which the necessary conjunctions of ions will occur, 
and show that the general law will be that the coagulative 
powers should be in the ratios of i: #: **. Putting * = 32, we 
get 1:32; 1024 to compare with the experimental numbers. The 
ordinary surface energy of a two-phase system tends to diminish 
the area of contact, and thus to help the growth of the larger 
aggregates required for coagulation. A natural electric charge 
on the particles would oppose this tendency, and tend to increase 
the free surface and thus promote disintegration and solution. 
The function of the electrolyte may be to annul such a natur^ 
charge and thus allow the non-electric surface energy to produce 
cogitation. This explanation is supported by some experiments 
by W. B. Hardy, who found that certain colloids dia possess 
electric chuges, Uie si^ of which depended on whether the sur¬ 
rounding liquid was ^ghtly acid or slightly alkaline. At the 
neutral point, wh«i the particles possessed no charge, their 


stabi&y was destroyed, and they were precipitated. But recent 
experiments have shown that the simple theory of coagulation 
here outlined needs amplification in certain directions. The 
phenomena seem to be dependent on variables such as time, and 
are mure compheated than seemed likely at first. 

The size of the suspended particles in colloidal solutions varies 
greatly. In some solutions they are visible under a good 
microscope. In other cases, while too small to be directly 
visible, they are large enough to scatter and polarize a beam of 
light. In yet other solutions, the particles are smaller again, 
and seem to approach in size the larger molecules of crystal¬ 
loid substances. It is not yet agreed whether colloid solu¬ 
tion is the same in kind though different in degree from 
crystalloid solution or is a phenmnenon of on entirely different 
order. 

References.—T he properties and theory of .solutions are treated 
in all works on general physical chemistry ; Ostwald's discussion la 
his Lehrbuch was translated into English in 1891 by M. M. P. Muir 
entitled Solution. Special works are W. C. D. Whetham, Theory of 
.Solution (1902); W. Rothmund, Loslirhkeit (1907). Solubility tables 
are given in Landolt, Bornstein and Mevorhoffers, Tabellen (1905!; 
A. M. Coracy, Dictionary of Solubilities (Inorganic) (1896); A. 
Seidell, Dictionary of the Solubilities of Inorganic and Organic 
Substances (1907). (W. C. D. W.) 

SOLUTRIAN EPOCH, in archaeology, the name given by 
G. dc Mortillet to the second stage of his system of cave-chronotegy, 
and that synchronous with the third division of the Quaternary 
period. It is so called from the Solutr6 Ckve, Magon district, 
Saonc-ct-Loire. The period is characterized by two series of 
chipped flints, one modelled-on the laurel-leaf, tire other on that 
of the willow. Tho.se of the first scries are artistically chipped 
upon the two faces and the end, and are readily distinguishable 
from the flints of the preceding Mousterian epoch. Large thin 
spear-heads; scrapers with edge not on the side but on the 
end; flint knives and saws, but all .still chipped, not ground 
or polished; long spcar-pcints, with tang and shoulder on one 
side only, are also characteristic implements of this epoch. 
Bone or horn, too, was used. The Solutrian work exhibits a 
transitory stage of art between the flint implements of the 
Mousterian pd the bone implements of the Madelenian epochs. 
The fauna includes the horse, reindeer, mammoth, cave lion, 
rhinoceros, bear and urus. Solutrian “ finds ” have been also 
made in the caves of I41S Eyzies and Laugerie Haute, and in the 
Lower Bods of Crcsswell Cave (Derbyshire). 

SOLWAY FIBTH, an estuarine inlet of the Irish Sea, between 
England and Scotland. If its mouth be taken as between St 
Bee’s Head on the English and Burrow Head on the Scottish 
coast, its length is 50 m. The breadth at the mouth is 32 m.; 
near the head, where the Solway viaduct of the Caledonian rail¬ 
way crosses the firth, it is nearly m. The general direction 
is north-easterly from the mouth. The &ottish countie.s 
bordering the firih are Wigtownshire, Kirkcudbright and 
Dumfric.sshire; the English coast belongs to Cumberland. On 
the English side the low Solway Plain borders the firth, except 
for a short distance above St Bee’s Head. The &ottish shore, 
however, is not continuously flat, and such elevations as Criffell 
(1^6 ft.), Bengaim (1250) and Cairnlwrow (1497), above 
Wigtown Bay, rise close to it. The shore line is broken wi both 
sides by the estuaries of several rivers. 'Thus in Scotland ths 
Cree and other stream's enter Wigtown Bay; the Dee, Kirk¬ 
cudbright Bay; Auchencaim Bay and Rough Firth receive 
numerous small streams, and the Nith discharges through a long 
estuary. The Annan has its mouth near the town of that name; 
and the Esk and Eden at the head of the firth, in Cumberland. 
On this shore Morecambe Bay receives ^heWarapool and WaYef 
from the plain, the Ellen has its mouth at M^port, and thie 
Derwent from the Lake District at Workington. 1^6 waters 
of the firth are shallow, and a tidal bore occurs periodicaWy 
The fisheries are extensive, and though there are no ports df the 
first magnitude on the firth, a considerable shipping trade is 
carried on at Whitehaven, Harrington, Worktngton, Maryport 
and SillOth in Cumberiond, and at Annan, Kiiicndbrw^ 
Creetown and Wigtown on t^ Scottish side... 
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SOMA Sanskrit for “ pressed juice,” from the root su, to 
press), in Hindu mythology tlie god who is a personification 
of the soma plant (AseUpias acida), from which an intoxioating 
milky juice is squeezed. Soma is the Indian Bacchus, and one 
(i the most important of tlic Vedic gods. ' All the 114 hymns 
of the ninth book of the liig Veda are in his praise. He is 
celebrated a.s a dual divinity with Indrn, Agiii, Pushan or Rudra, 
in other books. The preparation of the soma juice was a very 
sacred ceremony, and the worship of the god is verj' old, soma 
being identifiable with the Avcsian homa, prepared and cele¬ 
brated in the Indo-lranian period. The plant’s true home is 
heaven, and s( ma is drunk by gods as well as men, and it is under 
its influence that Indra is related to h.-tve crcat( d t he universe and 
fixed tlic earth and skj' in tijeir place. In post-Vcdic literature 
soima is a regular name for the moon, w'hicli is regarded as Ixung 
drunk up by the gods and so waning, till it is filled up again by 
the sun. In both the Rig Veda and Zemd Avesta .soma is the 
king of plants; in both it is a medicine which gives health, long 
life and removes death. In both the celestial is di.stingui.‘hed 
from the terrestrial soma, and the bquor from the god. The 
first soma is supposed to have been stolon from its giiardimi 
demon by an ea^e, tills somii-bringing eag'e of Indra being 
comparable with the nectar-bringing lagle of Zens, and with the 
eagle which, as a metamorphosis of Odin, carried off the mead. 

Sec A. A. ilacdoncU, Vedic Mythology (Stimsburg, 1897). 

SOMALILAND, a country of East Africa, so named from 
its Somali inhabitants. It is also known as the “ Eastern lloni 
of Africa,” because it projects somewhat .sharply tastward.s 
into the Indian Ocean, and is the only teclion of the continent 
which can be spoken of as a peninsula. In general outline it 
is an irregular tripgle, with apex at Cape Gtiardafui. From the 
apex the north side extends over 600 m. along the .south shoie 
ol the Gulf of Aden westwards to Tajura Bay, and the east side 
skirts the Indian Ocean .soutli-wci;t for over 1000 in. to the 
mouth of the Juba. Somali also inhabit the c nvX region and 
considerable areas inland, as far south as the Tana river. The 
country between the Tana and Juba rivers now fornes part 
of Britisli East Africa (q.v.), and in this article is not indudul 
in Somaliland. Inland the limits of Somaliland corrc.spond 
roughly with the Shoan and llarrar Hills, and tlie Galla dis¬ 
trict south of Shoa and east of Lake Rudolf. 'J’he 40° east may 
be taken as the western limit of Somali settlements. The 
triangular space thus roughly outlined has a total area of about 
356,000 Tsq. m. The population is estimated at about 1,100,000, 
but no trustworthy data arc available. It is partitioned 
Ijctween Great Britain, Italy, France, and Abyssinia os under :— 



Area in sq. m. 

Population. 

British Somaliland. . . - . 
French Somaliland.... 
Italian Somuliland.... 
Abyssinian Som.'.liIaud > . . 

Total. 

68,000 

12,000 

146,000 

130,000 

300,000 

50,000 

400,000 

350,000 

3 SG,ooo 

1,100,000 


Somaliland was not generally adopted as the name of the 
country until llic early years' of the 19th century. The northern 
and central districts were previously known as Add, tiie north¬ 
east coast as Ajan. By the ant ients the country was called 
regio romaiaica, kora the abundance of aromatic plants which 
it produced. 

Physical Features.—Tbs whole region is chaTaeterized by a re- 
marlnble degree of physical uniformity, and may bo broadly 
de«ciib«d as a vast plateau of on average olevalion of 3000 ft., 
bounded westwards by -the Ethiopian and Galla highlands and 
northward^ by an inner and an outer,coa-st range, skirtmg the south 
side of the Gun of Aden in its entire length from the Harrar uplands 
to Cape Guardofui. The pbiteau, known as Hie Ogaden plateau, 
eTorywhere promts the same monotonous aspect of a boundless 
steppe clothed with a scanty vogotation of scrubby plants and 
heroaccous growths. 

The incline is uniformly to the south-east, and apart from the 
few coast streams &Bt reach the Gulf of Aden during the rains, 
all the running waters are collected in three rivers—the No^ 
hi the north , the Webi Shebeli in the centre, and the Juba (q.v.) 

* See alto Aaarstaxu. 


in tVve south—which liavc a parallel soutb-eastacly direction towards 
IJie Indian Ocean. But so slight is the precipitation that the Juba 
alone has a permanent discliargc seawards. The Nogal sends 
ilowu a turbulent stream during the freshets, while tlie Shebeli 
notwithstanding the far greater extent ol its basin, does not reach 
the sea. At a distance of about iz m. from the coast it is inter¬ 
cepted by a long line of dunes, which it tails to pierce and is thus 
deflected southwards, flowing- in this direction for nearly 170 m. 
parallel witli the coast, and then disappearing in a swampy de¬ 
pression (the Bali marslics) before reaching the Juba estuary.* 

Geology ,—The Somaliland phiteau is ciuefly composed ol gneiss 
and setust. In the north the plateau is overlain by red and purple 
uiifossilifcrous sandstones, capped near its edge by a eliwty lime¬ 
stone also unfoHsiliti rous but luissibly of Lower Cretaceous age. 
The plains inland from Berbora, and the maritime margins botweeii 
the coast ami loot ol tlie plateau, coasast of limostones ot Imwcr 
Oolitic age with Uelemnilec stdihasteittcs. At Duba some linuisloaes 
may belong to the Ixiwer CieUiceous. 

ttimate.—la general tlie climate is dry and bracing all over the 
plateau. Temperature is ar. a rule lugli but with considorablo 
variation, from (10“ F. or loss in the early morning to 100" or over 
m the early altcruoon. On an average the coast-belt temperatures 
are Rime 10" liiglar than those of tlie plateau. Four seasons arc 
recognized—Jauuaiy-April, very dry and great heal; Itoy-Juac, 
cooler and the " heavy " rains; July-September, the season of 
extreme heat and the south-west iiionsoou; Oclobor-Ooremlser, 
the “ light ” rains. The " heavy " rains are little oxperienoed in 
the coast dislricl-.. The rainfall is fpom 4 to 8 in. a ye.vr. In oun- 
sequence of tlie elevation of the phiteau and llio dryness of the 
air, tlie heat is less oppressive than is indicifod by the lemiiera- 
Inris recorded. Malaria prevails in tlie valley of the Welii ShebMi. 

Flora.— The highlanOs.-which in an almost couLiiiuouK line Iravorse 
East Africa, liavc I0 a gical extent isolated llie flora ot tn m,dilaud 
in .spile ol the gcmenil resimbUiiice of it.s climate and soil to the 
country on Hie western side of file baml of high ground. In the 
norllicm mounl.-ii-.rotis regions ol Somaliland the flora resembles, 
however, to some extent, llial ol llie Galla country and Abyssinia. 
On tlio plaleau many ioiiiis common elsewhere in East Africa, 
such as the Iniracsus palm and the baobab tree, arc missing. The 
gfeater part of the country is covered either witli tall coarse grasses 
(those oiwa plains lining called han), or nuire commonly with tliick 
tliorn-bush or jungle, among which rirw occasional isolated trees. 
The prevalent bush plaiits are khansa (umbrella mimosa), acacias, 
aloes, and, especially, Boswellia and Cmmiuphora, which yield 
liighly fra^nt rrsins and balsams, such as myrrh, frankincensr 
(olibanum) and " balm of Gilead." The hilltil is a thorn-bush 
growing about 10 it. high and covered with suuiU curved hooks 
of great strength. The bush contains also numerous creepers, one 
of the most common being known as the armo. It is a vivid green 
and luis large, flcsiiy, heart slmped leaves. Of the thorns, the 
guda and the wadi often grow from 30 to 50 ft. high and have large 
flat-topped branches. In places fhere are forests of these trees. 
On tlie siinimit of Ihc Golis range the cedars form forests. Among 
the larger trees arc the mountain cedar, reaching to 100 ft.; the 
gob, which boars edible berries in appearanci' something like the 
cherry with (he taste of an apple, grow.s to some So ft., and is found 
fringing the river bod-s; the hassadan, a kind of eujihorbia, attaining 
a height of about 70 It.; and the darci, a he tree. There arc patches 
of douse reeds, iiaching 10 It. high, and iliickcts of tamarisk along 
the river beds, and on ctliuT side tiie jungle is high and more luxui? 
ant than on tlie open plateau. Of herbaceous plants the hissertia, 
the sole representative of the order Loasaceae, wliieh is common in 
America but very rare elsewhere, is found in Somaliland, which 
also possesses forms belong i|g to the eastern Mediterranean flora. 

Fauna. —Somaliland is rii h in the larger wild animals. Among 
them are the lion (Somali lu mo lihah) and elephant, though those 
have been to a largo extent driven from the northern coast iSstricts; 
the black or double-homed rhinoceros, common in central Ogaden; 
leopards, abundant in many clistricls, and daring—they have given 
their name to the Webi Shtbcli ("River of the Lcojiards ”); 
panthers: .spotted and sfripod hyenas (the latter rare); foxea, 
pickals, badgers and wild dogs; girafics and a great variety of 
antelopes. The aiitelupos include the bcisa oryx, fairly common and 
widely distributed; tile greater and leaser kudu (the greater kudu 
is no-t fojind on the Ogiidcii platcauj; the Somali hartebeest {Bubalis 
Swaynei), found only in the Baud and Ogo districts; waterbuc^, 
rare exo^t along the Webi SliebeU end.the Nogal; the dol or 
Somali bushbuck; the dibatag or Clarke’s gazelle; the girafie.liks 
gcrenuk or Waller’s gazelle, very common; the aoul or Socmmcrujg’s 
gazelle, widely distnbute.l; tile dcro {Gaselta Spctii); and the small 
dikdik or sakaro anteloTift, found in almost every thicket. The 
zebra [Bquets grevyi) is -tound in Ogitoca and places to the south, 
tlie wnld. ass in the northern regions. There are wart bogs, 
baboons (maned and maneless varieties), a tree monkey, 
jumping shrews, two kinds of squirrel, a small hare, rock rabhits 


* It is probablo that a divergent branch leaves the ShjAbell SMno 
distance above the swamps mid that high watw im crrorflow 
Into the Juba oocum (see Gsgg. Jaunt., Nog, 1909). 
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bp biw. .b»l fl» .311, .irtiiy. • Olto 
are rare. Birds of prey arc numerous and include caRlcs/vutoros trace their origin to the Himyaritic chieis SauMj 

kit^ravTOs and the carrion stork. Among game birds’ arc throe Samamah, said to have been coeval with a King Afrikus, 
^et iQg^of bastard, guinea fowl partridgra, sand grouse and wild who is supposed to liave conquered Africa about A.D. 400. 
goaae. Snakes are common, an adder, a variegated rock snake, and a These legends should* perlinps be interpreted as pointing tea 



black snake called muss being those most dreaded. Mosquitoes arc 
rarely troublesome ; gadflies, aqd a large spider {lumgtyu), wiiich 
spins a web resembling golden ailk, are comuioii, as are scorpions 
and oentipedes. ■ Termites rear sharii pointed “ hiUii," often over 
20 IL high. A lipooics of lizard grows nearly 4. ft. long. 

Inhabitants.—The Somali belong to the Eastern (Ethiopic) 
Hamitic family of tribes, of which the other chief members are 
the neighbouring Galla and Afar, the Abyssinian Agau and the 
Beja tribes between the Nubian Nile and the Red^a. They 
have been identic with the people of Punt, who were known 
to tte Egyptians of the early dynasties. The Som^’, however, 
dedarc &mselves,to be of Arab origin, alleging their progenitor 
to ^ve been arertoin Sherif Ishak b. Ahmad, who crostod from 


series of Arab imnugrations, the last two of wdikh are referred 
to the 13th and 15th centuries. But these intruders seem to have 
been successively absorbed in the Somali stock; and ttc Arabs 
never succeeded in establishing permanent communities in diis 
region. Their influence has been very slight even on tbe 
Somali language, whose structure and vocabulary are esseertiafiy 
Hamitic, with marked affinities to tjte Gsdla on the one bHta 
and to the Dankali (Afar) on the othet. 

The present Somali peoj^es ate possessed of no geaeral type. 
They are nut pure Hamites, and their physical Ufaaneeterislics 
vary considerably, showni^signs of interbreeding wilb Gala, 
AfM, Arabs, Abyssinitoi, Bantus and Negroes. 'They are a 
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race of magnificent phr-sique, tall, active and robust, •with fairly 
regular features, but showing Megro blood in their frequently 
black complexion and still more in their kinky and even woolly 
hair. Their colour varies from the Arab hue to black, and 
curiously enough the most regular features are to be found 
among the darkest groups. 

There are four classes in Somaliland : (i) nomads who breed 
ponies, sheep, rattle and camels, live entirely on milk and meat, 
and follow the rains in search of grass; (2) settled Somali, com¬ 
paratively few, living in or near the coa.sts; (3) outcast races, 
not organized in tribes but living saittered all over Somaliland; 
they arc hunters, workers in iron and leatlier, and tlto chief 
collectors of gum and rtsin; (4) traders. The national dress 
is the “ tube,” a snnple cotton sheet of two breadths sewn 
together, about 15 ft. long. Generally it is thrown over one or 
both shoulders, a turn given round the waist, and allowed 
to fall to the ankles. The “ tobes ” are of all colours from brown 
to white. A ceremonial “ tobe ” of red, white and blue, each 
colour in two shades, with a narrow fringe of light yellow, is 
sometimes worn. Old men shave the head and sometimes 
grow a beard. Middle-aged men wear the hair about an inch 
and a half long; young men and boys in a huge mop; while 
married women wear it in a chignon, and girls in mop-form but 
plaited. 

The Somali are a fighting race and all go armed with spear, 
shield and short sword (and guns when they can get them). 
During the rains incessant intertribal lootings of cattle take 
place. Among certain tribes tho.se who liave lulled a man have 
the right to wear an ostrich-feather in their hair. They are great 
talkers, keenly sensitive to ridiailc, and quick-tempered. 

Women hold a degraded position among the Somali (wives 
being often looted with sheep), doing most of the hard work. 
The Somali love display; they are inordinately vain and avari¬ 
cious; but they make loyal and trustworthy soldiers and are 
generally bright and intelligent. 

The Somali have very little political or social cohesion, and 
are divided into a multiplicity of rers or fakiJas (tribes, clans). 
Three main divisions, however, have been clearly determined, 
and these are important both on political and ethnical grounds. 

I. The HasiiTya (Abud's Asha), with two great subdivisions: 
Darada, with the poworlul Mijortins, War-Sangeli, Jtolbohajiti and 
others; and Iskak, including the Gadibursi, Issa (Alssa), Habr- 
Wal, Habr-Tol, Ibibr-Yuni, Babibli, Bcrtiri. All these claim 
descent from a member of the Hashira branch of the Kon.ihli 
(Mahomet's tribe), who founded a powerful state in the Zaila 
district. All arc Sunnites, and, although .still speaking their Somali 
national tongue, betray a large infusion of Arab blood in their oval 
face, yimewhat light skin, and remarkably regular features. Their 
domain comprises the whole of British Somaliland, and probably 
most of Italian Somaliland. 

II. The H.VWIYA, with numerous sub-groups, such as the Habr- 
lalet, Habr-Gader, Ker-Dollol, Daji, Karanle, Badlmdan, Kunli, 
Bajimal and Ugass-Elmi; mostly famatical Mahommedans forming 
the powerful Tarika sect, whoso influence is felt tliroughout all tlio 
central and eastern parts of Somaliland. Tlio Hawiya domain 
comprises the Ogaden plateau and tlie region generally between 
the Nogal and Webi-Shebeli rivers. Here contact has been chiefly 
with the eastern Galla tribes, 

III. The KahanwIn, with numerous but litthi-known sub-groups, 
including, however, the powerful and warlike Abgals, Barawas, 
Gobrons, Tuni, Jidus and Kalallas, occupy in jpart the region 
between the Webl-Shcbeli and Juba, but chiefly the toiritory 
extending from the Juba to the 'Tana, where they have long been 
in contact, mostly hostile, with the Wa-Pokomo and otherBantu 
peoifles of the British East Africa Protectorate. Of all the Somali 
the Kahanwiu betray the largest infusion of negroid blood. 

Of tbe outcast races the best kno'wn are the Midgan, Yebir, and 
Tomal. Tbe Midgan, who are of slightly shorter stature than the 
average Sotnali, are the most numerous of these peoples. They 
are great hunters and use small poisoned arrows to bring down 
their game. The Ycblr are noted for their leather work, and the 
Tomal are the blacksmiths of the SomalL 

Prehistoric Remains.—tht discovery of flint implements of 
the came tyjKs as those found in Egypt, Mauritania, and Europe 
show Somalikmd to have been inh^ited by man in the Stone 
age. That % country was subsequently occupied by a more 
highly ci-vilh^ people than the Somali of to-day is evidenced 
by the mins which are found in various districts. Many of 


these mins are attributable to the Arabs, but older remains 
are traditionally a.scribed to a people who were ‘‘ before the 
Galla.” Blocks of dressed stone overgrown by grass he m 
regular formation; a series of parallel revetment walls on hills 
commanding passes exist, as do relics of ancient water-tanks. 
This ancient civilization is supposed to have been swept away 
by Mahommedan conquerors; before that event the people, 
in the opinion of several travellers, professed a degraded form of 
Christianity, which they had acquired from their Abyssinian 
neighbours. Of more recent origin are the ruins known a.s 
Galla graves {Taalla Galla). These are rairns of piled .stones, 
each stone aliout the size of u man’s head. The cairns are from 
12 to 15 ft. high and about 8 yds. in diameter. Earh is cir- 
rular with a central depression. 

Exploration .—Somaliland was one of the last parts of Africa 
to be explored by Europeans. The occupation of Aden by the 
Briti.sh in 1839 proved the starting-point in the opening up of 
the country, Aden being the chief port with which the Somali 
of the opposite coa.st traded. The task of mapping the coast 
was largely undertaken by officers of the Indian navy', while 
the first explorers of the interior were officers of the Indian 
army quartered at Aden—Lieut. Crutlenden (1848), Lieut, 
(afterwards Captain Sir Richard) Burton, and Lieut. J. H. 
Speke (the discoverer of the Nile .source). In 1854 Burton, 
unaccompanied, penetrated inland as far as Harrar. Later on 
the expedition was attifcked by Somali near Berbera, both Bur¬ 
ton and Speke being wounded, and another officer, Lieut. 
Stroyan, R.N., killed. For twenty years afterwards no attempt 
was made to open up the country. The occupation of Ber¬ 
bera by the Egyptians in 1875 was, however, followed by several 
journeys into the interior. Of those who essayed to cro.ss the 
waterless Haud more than one lost his life. In 1883 a party of 
Knglislimen—F. L. and W. D. James (brothers), G. P. V. Ayl¬ 
mer, and E. Lort-Phillips—penetrated from Berbera as far 
as the Webi-Shebcli, and returned in safety. At the instance 
of the Indian government surveys of the country between the 
coast and the Webi-Shebcli and also east towards the Wadi 
Nogal were executed by Major H. G. C. .Swayne and his brother 
Captain E. J. E. Swayne between 1886 and 1892. Meanwhile a 
French traveller, G. Rivoil, had (1878-1881) made three jour¬ 
neys in the north-east comer of the protectorate, especially in 
the Darror valley. 'I'he first person who reached the Indian 
Ocean, going south from the Gulf of Aden, was an Amrrioin. 
Dr A. Donaldson Smith (h. 1864). He explored (1894-1805) the 
hcadstreams of the Shebeli, reached ]-ake Rudolf, and even¬ 
tually descended the Tana river to the sea, his journey thu.s 
taking him through southern Somaliland. Meantime the greater 
part of the eastern seaboard having fallen under Italian influence, 
the exploration of the hinterland had been undertaken by 
travellers of that nationality. In 1890 Brichetti-Robecchi 
made a journey along the eastern coast from Obbia to beyond 
Cape Guardafui. In the following year he went from Mukdishu 
to Obbia, and thence crossed through Ogaden to Berbera on 
the Gulf of Aden. In the same year Prmoe Eugenio Ruspoli 
made a journey southwards from Berbera, while two other 
Italians penetrated to Imi on the upper Shebeli, which place was 
also r^ched in 1903 by H. G. C. Swayne. In 1892 Captam 
Vittorio Bottega and a companion left Berbera and made their 
way past Imi to the upper Juba, which Bottego explored to 
its source, both travellers finally nrnkrng their way via Lugh to 
the east coast. Prince Ruspoli in 1893 reached Lugh from the 
north, thence turning north-west. He was killed in the Galla 
country by an elephant. In 1895 Bottego, with three European 
cempanions, left Brava to investigate the river system north 
of Lake Rudolf, and succeeded in tracing the Omo to that lake. 
Subsequently in the Abyssinian highlands the expedition ■mi 
attacked by Galla and Captajn Bottego^was killed. Dr Sacchi, 
who was returning to Lugh with some o7 the scientific results of 
the mission, was also killed by natives. An English expedition 
under H. S. H. Cavendish (1896-1897) followed somewhat ut 
Donaldson Smith’s steps, and the last-named traveller again 
aossed Somaliland in bis journey from Berbera via L^e Rudolf 
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to the Upper Nile (189^1900). In 1902-1903 a survey of the 
Gialla-SomaU borderlands between Lake Rudolf and the upper 
Juba was executed by Giptain P. Maud of the British army. 
Mibtary operations during 1901-4 led to a more accurate 
knowledge of the south-eastern parts of the British protector¬ 
ate and of the adjacent districts of Italian Somaliland. 

^ British Somat.iland 

TIic British Somaliland protectorate extends along the Gulf 
of Aden for about 400 m. from the Lahadti Wells, near Jibuti, 
in the west, to Bandar Ziyacla in 49° E., 180 m. W. of Cape 
Cuardafui, and stretches from the coast inland for a breadth 
varying from 80 to 220 m. The protectorate is bounded W. by 
French Somaliland, S.W. by Abyssinian territory, and S.E. and 
F. by Italian Somaliland. About 50,000 persons are settled in 
the coast towns; the rest are nomads. 

TopOQrapbv, Physically the protectorate may be described 
as almost mnimtainous in contrast with the somewhat monotonous 
plains of the interior. Between the Harrar plateau and Cape 
Uuarrlalui the coast ranges maiitlain a mean altitude of from 4000 
to 5000 11., and fall generally iu strap escarpments down to the 
narrow strip of sandy lowlands skirting tlie Gulf of Aden. At 
«ome points tlie rugged olifis, furrowed by deep ravines, approach 
(dose to the sea; elsewhere the hills leave a considerable maritime 
plain between their base and the shore line. South of Berbera 
aic tw o ranges nearly parallel with the coast. They increase in eleva- 
iioii landwards, culminating in the inner and loftier Golis range, about 
05 'o f t. high, its crest covered with mountain cedar. The country 
lietaein the two ranges is known as Guban. South of tlie Golis 
the ground falls gradually to the central plateau known as the 
1 l.iiid, a waterless but no{ unlertile district. The Haud (only the 
n-irihern part of which is British territory—the rest is Abyssinian) 

I (insi st 1 partly of thorn jungle, the hand of the Somali, partly of 
T ’ll"" grass plains, called ban, and partly of .semi-desert country 

lU rt arar. Westivard of Berbera the ascent to the high country 
1 - nut so abrupt as in the cast Inil is made by several steps, the moun¬ 
tains fornuug a chaolic mass. Eastwards the mountain system, 
file Jebel Sangeli, maintains the same general character as far as 
Bandar Gori (I.a.s Korai), where the precipitous northern cliffs 
ujiproach within 200 or joo yards of tlie gulf, their bare brown 
locks and clays proseiiung the same uninviting appearunue as the 
liglil brown hills skirting the Red Sea. Immediately south of the 
Jt be! .'inigeli are the coinjiaratively fc-rtile Jidali and Gebi districts 
or river valleys—the Gobi flowing east in the direction of Ras 
Haiun, while the Jidali has a southerly cour.se towards the Wadi 
JSogal. Us waters arc lost in the arid stony plateau of the Sort. 
To this succeeds the Nogal district, separated bulb from the Sorl 
and the Haud by ranges of low hills. The Nogal and the neigh¬ 
bouring regions ol the Hand are also known, from the tribes inhabit¬ 
ing them, as the Uulbahanta country. The prevailing formations 
appear to be granites w hich are veined witli white quartz, and under¬ 
lie old sedimentary brown sandstone and limestone formations. 

The average annual rainfall at Berbera is about 8 in., and more 
than half of this amount has fallen in one day. The mean annual 
ramfaU is greater on the slopes ol the ranges by which the moisture- 
bearing clouds are intercepted. These slopes are the home of 
nromatic flora which yields myrrh and frankincense. 

The chiel domestic animals are the camel and the ass, both of 
prime stock. The camels make excellent mounts, swift and hardy; 
and the extensive caravan trade is everywhere carried on exclu¬ 
sively by means of these pack-animals. The Somali have also large 
herds of cattle—oxen, sheep and goats. They possess a hardy breed 
at ponies, for which the Bolbahanta country is famed. 

Chief Towns .—Berbera (q.v.) is the capim and chief seaport of 
the protectorate. About 45 m, west of Berbera is the exposed port 
oi Bulhar. Close to the French frontier stands the seaport of Zaila 
iq.v.). East of Berbera are Las Korai, Karara, Hais and other 
small seaports. Inland the most important settlement is Hargeisa 
(i.f. little Harrar), Oo m. S.S.W. of Bulliar, a centre for caravans 
Irom Slioa and Ogaden. Sheikh, Burao and Bohotle are all on the 
caravan route from Ogaden to Berbera. 

Industries and ZVadc.—Fibre is obtained from the aloe plants, 
this industry being in the hands of women; ostriches are reared 
for the sake of their feathers, and large quantities of mm and rosin 
ace collected. ' But the wealth of the people consists cliicfly in their 
livestock. Trade is largely with Harrar and the Ogaden country- 
tooth Abyssmian possessions. The important exerts are gums 
and resin, fibre, Itidos, ivory, ostrich feathers, oofiee, ghee, live¬ 
stock, gold ingots from Abyssinia, and mother-of-pearl; the shells 
being found along the coast from Zaila to beyond Berbera. There 
is also a profitable shark fislicry in the hands of Arabs. Tho imports 
are mainly white longcloth, grey shirting, rice, iowaree, dates and 
sugar. Jowaree is displacing rice os the staple food of the Somali. 
The trade with Abyssinia sufiors owing to the absence of railway 
communication, which the neighbouring French colony possesses. 
Thus in 1899-1900 the total value of trade was 1^751.900, the French 
railway being then but just begun; in 1902-1903, the railway being 


competed during the year, the value of trade was but ;^487,9oa The 
average annual value of trade for 1904.-X909 was about ;^500,ooo. 

History .—An Arab sultanate, with its capital at Zaila (Zeyla), 
was founded by Koreishite immigrants from the Yefhen in, 
it is said, the 7ti) ^entury A.D. In the 13th century it had 
become a comparatively powerful state, known as the empire 
of Adel. In the 16th century the capital of the state fin which 
Arab influence wa.s a decreasing factor) was transferred to 
Harrar {q.v.). The state was greatly harassed by Galla invaders 
in the 17th century, and broke up into a number of petty in¬ 
dependent emirates and sultanates under Somali chiefs. Zaila 
became a dependency of Yemen and thus nominally part of 
the Turkish empire. Tiie British connexion with the Somali 
coast dates from the early years of the 19th century; the first 
treaty between the British and Somali having been signed in 
1827 after the plundering of an English ship by the Habr-Wal. In 
1840 various treaties were concluded by Captain Robert Moresby 
of lhe_ Indian Navy “ on the part of the English Government 
in India ” with the sultan of Tajuia and the governor of ^^ila, 
who engaged hot to enter into treaties with any other foreign 
power. At the same time Musha Island, at the entrance to 
the Gulf of Tajura, was bought by the British “ for ten b^s of 
rice,” Bab Island, in the same gulf, and Aubad Island, off Zaila, 
were also purchased, the object of the East India Company 
being to obtain a suitable place “ for the harbour of their ships 
without any prohibition whatever.” From this time Onward 
the Indian government exercised considerable influence on the 
Somali coast, but British authority was not definitely established, 
and in 1854 Richard Burton’s expedition was attacked at Ber¬ 
bera. In 1874-1875 the ambition of Ismail Pasha, khedive of 
Egypt, who claimed jurisdiction over the whole coast as far as 
Gipe Guardafui, led him to occupy the ports of Tajura, Berbera 
and Bulhar as well as Harrar m the hinterland. Ismail also 
obtained (July 1875) a firman from the sultan of Turkey making 
over Zaila to Egypt in return for an increase of £15,000 yearly 
to the tribute paid to the Porte. In 1884, in conusequence of 
the revolt of the muhdi in the Egyptian Sudan, the khedival 
garrisons were withdrawn. Thereupon Great Britain, partly 
to secure the route to the East via the Suez Canal, which the 
occupation of the country by another power might menace, 
occupied Zaila, Berbera and Bulhar, officials being sent from Aden 
to govern the ports. With respect to Zaila Turkey 
was given the option of resuming possession, but n«iM or a 
advantage was not taken of the offer (see Lord F»»- 
Cromer’s Modern Egypt, 1908, vol. ii.). During 
1884, 1885, 1886 treaties guaranteeing British protection were 
concluded with various Somali tribes and in 1888 the limits of 
the British and French spheres were defined, all claims to 
British jurisdiction in the Gulf of Tajura and the islands of Musha 
and Bab being abandoned. The other inland boundaries of 
the protectorate were defined by agreements with Italy (1894) 
and Abyssinia (1897). 

In 1899 troubles arose between the administration and a 
mullah of the Habr Suleiman Ogaden tribe, who liad acquired 
great influence in the Dolbahanta country and had married into 
the Dolbahanta Ali Ghcri. This mullah, Mahommed bin 
Abdullah by name, had made several pilgrimages to Mecca, 
where he had attached himself to a sect which enjoined strict 
observance of the tenets of Islam and placed an interdiction 
on the use of the leaves of the kat plant—much sought after 
by the coast Arabs and Somali for their stimulating and in¬ 
toxicating properties. At first the mullali’s influence was 
exerted for good, and he kept the tribes over whom be had con¬ 
trol at peace. Accredited with the possession of supernatural 
powers he gathered around him a strong following. In 1899 
the mullah began raiding tribes friendly to the British; in August 
of that year he occupied Burao, 80 m. south and east of Ber¬ 
bera, and declared himself the mahdi. In the autumn of 
1900 the mullah was again harassing the tribes on the sbutl»m 
border of the British protectorate and the neighbouring Abys¬ 
sinian districts. The tribes hostile to the mullah sought Brit^ 
protection, and Colonel (afterwards Sir) E. J. E. Swayne raised 
a Somali levy of 1500 men, and in May 1901 occupied Burad. 
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.On the and of June a small force, zeribaed under Captain Mal¬ 
colm McNeill, was attacked by the mullah's followers but re¬ 
pulsed after desperate fighting. Colonel Swayne thrice defeated 
the enemy, who lo.st laoo men and 600 talxn prisoners, and the 
mullah fled across the Haud, taking refuge with the Mijcrtin 
in Italian territory. In December 1901 the mullah was, liowe ver, 
once more raiding in the neighljourhcod of llurao, and in May 
Wan wUb Colonel Swayne led another expedition against 
tbo Malitb him, the Somali levies fjeing .strengthened by the and 
KLabammi King’s African Rifles, consisting of Yaos from Nyasa- 
AbdbUab. jjjjjj Overcoming in a remarkable manner the 
diflieulties of operating in flic dry season. Colonel Swa)'ne 
harried the mullah incessantly, and followed him across tlie 
Haud into the more fertile region of Mudug in Italian terrilorj', 
permission so to do being granted by Italy. On the 6th of 
Oirtober, while marching through dense bush at Erigo, the 
British force was ambu.scadcd. The British lost loi killed and 
85 wounded, but put the enemy to flight. The mullah lost some 
700 men and retreated to Galadi, west of Mudug, a place with 
ample water supplies. Colonel .Swayne was not able to continue 
the pursuit, and returned to Berbcra. It was then detennined 
that in the further operations against the mullali the main 
advance should be from a base on the cast coast of Italian 
Somaliland—the open roadstead of Obbia being chosen. The 
command was given to Brigadier-General W. H. Manning, 
and small numbers of British and Boer mounted infantry, 
Indian and African troops were employed, while an Abt’ssinian 
force held the line of the Webi Shcbeli. Manning advanced 
from Obbia in February 1903, and in March got in touch with 
the northern column, the line of communication stretching 
over 500 m. The mullah was west of this line in the neigh¬ 
bourhood of Galadi. The wells at Galadi were occupied by the 
British early in April without opposition. A reconnoitring 
force of 500 men under Lieut .-Colonel A. S. Cobbe (who 
had gained the V.C. at Erigo) was pushed west to Gumbnru, 
and came into contact with the enemy. A detacliment of this 
force, consisting of 200 Yuos and Sikhs under Lieut.-Colonel 
Plunket, was attacked on tlie tyth of April and overwhelmed. 
Of the whole party only 40 Yaos, of whom 36 were wounded, 
escaped; 10 British officers being among the slain. Meantime 
from Bohotle a force had advanced under Major Gough to 
Daratole, a spot, not far from Guniburu. It had a stiff fight 
•n the 23rd of April and was obliged to fall buck. After these 
events the Obbia line of communication was closed np, .and 
Manning's force concentrated at Bohotle. The mullah now 
broke away to the north, and, crossing the line of the British 
communication, established himself in the Nogal district. 

Another campaign being deemed necessary, reinforcements 
bringing the fighting force up to 7000 men were sent out, and 
Major-General Sir C. C. Egerton assumed supreme cc'mmand. 
Manning retaining command of the first column. In October 
1903 a new forward movement was begun, the mullah being 
still in the eastern Nogal, while he had also seized the Italian 
seaport of lllig, north of Obbia. In a pitched battle 
fpught on th'; lotb of Janvary 1904 at Jidhalli in the Nogal 
country the enemy were routed, lo.sing over 1000 men in killed 
alone, while the British loss in killed and womidcd was 58. 
The mullah and his chief adviser, a Haji Sudi, formerly an 
interpreter on a British warship, were not at the b.attle, and 
with his Ali Gheri followers he now fled north across the Sorl, 
^patently intending, if further pressed to retreat to lUig. 
Tnis port was accordingly for a short time (April 1904) oenipied 
by a British naval force. By May the mullah had bem dnven 
out of the British protectorate and became a refugee among the 
Kijertin. It was derided therefore to abandon oflensive opera¬ 
tions. In 1905 the Italians effected an arrangement apparently 
satisfactory to all parties (sec § Italian Somdiland). 

For some three years the mullah remained quiescent, but in 
Urmitin >9°^ quarrelled with the Mijertins and in 1909 he 
•tiba was again raiding tribes in rite British protector- 
iMOrfor. "jfig government (the Asquith cabinet) 

Mun to the (^lusion that another cxpeditiAi against 


the mullah would be useless; that they must either build 
a railway, make roads and effectively occupy the whole 
of the protectorate, or else abandon the interior completely. 
The latter course was decided upon, and during the first mmiths 
of 1910 the advanced posts were withdrawn and the British 
administration confined to the coast towns. In support ef 
this decision it was urged that it was no good pursuing people 
whom it was impossible to catch, that the Isolated posts in the 
interior had not been able to protect the friendly tribes; and 
that the semi-desert nature of the countrj’ did not justify any 
attempt at economic development. (Tlie proposal to build 
a railway from ZaUa or Berbera to Harrar, which would have 
competed with the French line from Jibuti for the trade #f 
soutjiern Ab.tssinia, had been vetoed on grounds of general 
policy.) Before the withdrawal arrangements—more or less 
ineffective—were made for arming and organizing the tribes 
in the protectorate in their own defence. 

From 1884 to i8g8 the protectorate was attached for administra¬ 
tive purposes to Bombay, and was immediately dependent on Adee; 
in the lasf-n.amcd year it was transferred to the Foreign Office, and 
in 1005 passed undtT the control of theColonial Office. From igez 
to 190O Colonel Swajme was commissioner; he was succeeded hy 
Captain H. E. S. Cordcaux, who had served in Somaliland staae 
i8(j8. Legislative power is in the hands of the commissioner, aab 
revenue is obtained largely from customs. The revenue, ;^22,ooo a 
1900-1901, was /to,000 in 1908- 1909, while the exiienditiire, 
in the first-named yearwas /i34,000 in 1008-1909. Deficits are 
made good by grants from the imperial treasury. 

French Somaliland 

French Somaliland (Cate jranfaise des Somalis) lies at the 
entrance to the Ued Sea. The sea frontier exterids from Ras 
Dumeira on the .Straits of Bab-cl-Mandeb, a little nortli of Peria 
Island, to Kas Gurmarle, a few miles south of the Gulf of 'J'ajura. 
Tlie protectorate is bounded N. by the Danakil country; S. by 
British Somaliland; VV. by the Harrar province of Abyssinia. 
It extends inland at its greatest depth about 130 m. 

The country consists chiefly of slightly elevated arid plains, 
largely waterless save along the southern frontier. The only good 
harbour along the coast is at Jibuti. The Gulf of Tajura is 2> m. 
acra.sB at its entrance and penetrates inland 40 m. At its westers 
end an opening 870 yds. wide leads into Bie circular bay of Gabfcet- 
Kharab (Hell's Mouth), behind which rise a chaotic mass of vokanK 
rocks, destitute of vegetation and presenting a sceue of weird desola¬ 
tion. A jiass through the iiills gives access to Bahr-Assal; the la*t 
of a chain of sal; lakes bcginniii" (10 m. inland in the depression in 
wliich the vraters of the liawash (see Abyssinia) lose tnemselves. 
It is coniectnred that at some remote period tlie Hawash flowed inii> 
Tajura Bay and tliat the present condition of the country is the 
result of TOlcanic upheaval. ,\s.sal Imkc, according to this theory, 
formed part of the sea bed. It is now 3 m. inland from Gnbbct- 
Kharab, is 5 m. long by 4 broad, and lies 490 it. below sea level. 
About i(jo ft. above the present level of the lake a white band marks 
distinctly a former level. The waters of Bahr-Assal are deeply 
impregnated with salt, which, in thick crusts, forms cresccnt-shapeil 
round the banks—dazzling i.’hite when reflected by the sun. Twe 
streams, one saline and at a temperature of 194* F., flow into the 
lake. The clbnatc of the protectorate is very liot, but not unhealthy 
lor Europeans if reasonable precautions be taken. 

Inhabitants and Towns. - The inhabitants are, on the north side 
of the Gulf of Tajura, chiefly Oanakils (Afars, q.v.) ; on the soutticni 
shore Galla and Somali. There ore a number of Arabs, Abyssmians, 
Indians, and abont 2000 Europeans and Levantines. The chief 
town and scat of administration is Jibuti {q.v.), jiop. about i5,oee, 
which h.TS taken the place of Obok {q.v ), on the opposite (northern) 
side of the Gulf of Tajura. Also situated on the gnif are the .small 
towns of Tajura, SagaJlo, Gobad ami Ambabo. 

Trade end Communicatrotts. —The collection of salt from Bahr- 
Assal is an industry of some importance. In 1903 a beginning w.ts 
made in the cultisiition of cotton in the dry river bods, where water 
con always be obtained at a depth of 10 ft. On the coast turtle 
and mother-of-pearl fishing are carried on. But the value of tlie 
protectorate depends upon tlie carrying trade with Harrar and tUe 
supplying of victuab and coals to French warships. In 1897 Hk 
building of a railway from JibuH towards Harrar was begun. By 
Christmas 1902 the railway, called the Imperial Ethiopian railway, 
was completed to Dire Dawa (or Adis Horriw), 30 m. short of Hanar, 
and 188 by rail from Jibuti, of which but 64 m. are in French terri¬ 
tory. By a law passed by the French cliarabers in 1902 a subventioii 
of /20 000 a year for fifty years was granted to the company owning 
the railway (see further Abyssinia). 

The exports are chiefly coffee, hides, ivory (aB from Abyssinia), 
gum, mother-of-pearl and a little gold; the imports cotton and otber 
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lim-poan stufia, cereals, beverages, tobacco and arms and ammuni¬ 
tion for the Abyssinians. The total volume of trade in 1502, the 
jfearof the completion of the railway, was ,(725,000, in 1905 it had 
risen to ,(1,208,000—imports ,(480,000, exports ^^728,000. 

ffislwy.—French interest in the Somali and Dunakil coasts 
dates from the days of the Second Empire. Count Stanislas 
Russell, a naval officer, was sent on a mi:aion to the Red Sea in 
1857, and he reported strongly on the necessity of a French ciitab- 
liihment in that region in view of the approaching completion 
of the Suez Canal. The only result of his enterprise was the 
abortive treaty for the ee,ssion to France of Zula (q.v.), now in 
the Italian colony of Eritrea. In 1856, hov/ever, M. Monge. 
vice-consul of France at Zaila, had bought Ambabo, and shortly 
afterwards Henri Lambert, F’rench consul at Aden, bought the 
town and territory of Obok. Lambert (who was assassinated 
by Arabs, June 1850) had the support of his government, which 
viewed with alarm the establishment (1857) of the British on 
I’crim Island, at the entrance to the Red Sea. The cession of 
Obok was ratified by a treaty (signed on the nth of March 1862) 
Ifctween the French government and various Danakil chiefs. 
It was not, however, until 1883 th:tt, in consequence of 
events in Egypt and the .Sudan (see Egypt : History), formal 
po.ssession was taken of Obok by the French government. In 
1884 L^once Lagarde, subscquonlly h’rcnch minister to Abyssinia, 
was sent to administer the infant colony. Between 1883 and 
1887 treaties with Somali sultans gave France possession of the 
whole of the Gulf of Tajura. An agreement with Great Britain 
(February 1888) fixed the southern limits of the protectorate; 
protocols with Italy (January 1900 and July 1901) the northern 
limits. The frontier towards Abyssinia was fixed by a conven¬ 
tion of March 1897 with the negus Menelik. In this direction 
the protectorate extends inland some 56 m. In 1889 a 
Cossack chief. Captain Atchinoff, who had oampied Sagallo, 
was forcibly removed by the French authorities (see Sagallo). 
The transference of the .seat of government to Jibuti in May 
1898 and the building of the railway to Harrar gave the protec¬ 
torate a stability which it had previously lacked. Its import¬ 
ance to France is, neverthele.ss, chiefly strategic and political. 
It serves as a coaling station for mcn-of-war and as a liighroad 
to Abyssinia. 

Italian Somaliland 

Italian Somaliland extends on the coast from Bandar Ziyada, 
a point on the Gulf of Aden intersected by 49° E., eastward to 
Cape Guardafui, and thence southward to the moutii of the river 
Tuba in 0“ 15' S. Bounded N. and E. by the Indian Ocean 
It is separated S. from British East Africa by the Juba. 
Westward it Ls bounded by Abyssinian and British Somaliland. 
From the cast coast the protectorate extends inland from 
100 to 300 m. 

The coaat-lino is largely rock-bound and little indented, and 
thronghont the 1200 m. of its extent tluie is not one good harbour. 
The northern sliore, along the Golf of Aden, is backed by table¬ 
lands separated by the b^s of mountain torrents—generally dry. 
From the table-land rise hills, such as Jebd Kurma, whicli have 
on altitude of quou ft. or more. The coast rises in a succcs- 
sioa of hflls (fringed by a narrow margin of beach) until Cime 
Guardafui is reached. Cape Guardafui is in n'75' N., 51° 20' 33' E., 
and forms, as it wore, the tip Of the Horn of Africa. Tlie cape, 
which faces north and oast, presents on its northern face a nearly 
vorthal waU of rook rising from the sea to a height of 900 ft. The 
water is deep right to the base of the clift and owing to the winds 
and ttK) strength of the ocean currents, navigation is dangerous. 
The headland is known to the Somali as Girdif or Yardaf—whence 
in all probability comes the European form Guardafui. But in 
the Hufua franca of the Levant tne Italian word guarda moans 
" beware," a meaning also attached to the Portngueaeword gnardafu. 

Rounding Guardafui the coast trends southwards, and some 
90 m. from that capo is Ras Hafun or Medudda—the most easterly 
point (rf the continent of Africa—being in 10° 45' S,, 52“ 27' 52" £., 
or about a mile and a half casl of Guardafui, Ras Hafun consists 
of a rocky peninsula rising too ft above the sea, and is connected 
wiffi ffie mainland by an isthmus 12 m. long. A little south is 
the moutlt of the Darror, a usnahy dry watsreoume with a longth 
of over 200 m., which rises, as the Gebi, in the north-cast of' the 
&iti8b protectorate. From this point a tone of upheaved coral 
toeks skirts the shore for some distance. 

fSWef Taums. —The diief towns aw on the coast. They are 
iinbdisba (j.v.), pop. about 5000, Brava (4000), Marka (5000), 


Warsheik (3000) and Ytfb. These are all in the southern part of 
the protectorate between 0° >3' S. and 2“ 19' N., and arc known 
genorically as El-Bcnadir (the ports), a name also applied to the 
coast between the pm ts. Yub (Jub) is a small town at the mouth 
of tlie Juba river, every case the port is much extiosed and 
unapproachable for months together. Obbia, 5“ 22' N., and llUg 
in 7* (Kj' >!., are points of departure for the Cfeadcn and Dolbahaala 
countries. Alula, on tlie Gulf of Aden, is the chief town of the 
Miiertin Somali. 

In the interior is Lugh, a populous city on the left bank of the 
Juba, about 240 m. from the coast, and further inland is Dole at 
the confluence of the Dana and Ganale to form the Juba. Th«e 
Jilacus arc entrepots lor tlie trade of the interior, especially with the 
Boran dcstrict. 

In the coast towns of the eastern seaboard there are Swahili, Arab 
and Indian settlements, and tribc-s, such as the Amaran, of mixed 
Arab and Somali blood. 

AgrtcuUvre and Traifc.—Though much of the land is barren, the 
soil is fairly fertile in the valleys of the Webi Shcbeli and Wadi Nogal. 
But the most fertile district is the i^allcy of the lower Juba, where for 
over loo m. is a strip of land varying from a few liundred yards 
to some 4 m. wide, annually inundated by the rise of the river. 
Here are cultivated rich crops of millet and other grains. In other 
districts lack of water impedes cultivation, thougn after the raias 
pasturage is abundant, and resinous plants arc so varied axd 
numerous as to justify the ancient name of the region. 

Ivory, cattle, butter, coflee, cotton, myrrh, gums and skins are 
exported from the Bcnadir country. In the northern ports there is 
a similar but .smaller trade and one also in ostrich feathers. The 
chief imports are textile fabrics, rice and petroleum. Dnriag 
1896-1897 the value of the Bcnadir trade was ,(120,000; jnT9u8- 
1907 it had risen to over (250,00a. 

History .—The Somali coast, as has been seen, early fell under 
Moslem influence. The totyns on the eastern seaboard, of which 
Mukdishu and Brava were the chief, formed part of the 2 >nj 
" empire ” (see Zanzibar) and sliared its fate, being conquered 
in turn by the Rortuguese (i6th century), the imans of Muscat 
(17th century), and the sultans of Zanzibar (1866). On account, 
probably, of the inho.spitable nature of the shore the northern 
portion of the protectorate appetus to have been little subject to 
hostile invasion. By treaties with Somali sultans in 1889 and 
by subsequent agreements with Great Britain, Zanzibar and 
Abvssinia, the roast cast ol the British Somali protectorate fell 
within the Italian sphere of influence (.see Arrica, g j). In August 
1892 the sultan of Zanzibar leased the Benadir ports of Italy lor 
fifty years. They were administered first by the Fiionardi Gom- 
pany, and from 1898 by the Bcnadir Company. By an agree¬ 
ment dated the 13th of January 1905 the sultan of Zanzibar ceded 
his sovereign rights in the Benadir ports to Italy in return for 
the payment of a lump sum of £144,000. niereafter the Italian 
government assumed the direct administration of the ports, a 
purely commercial undertaking replacing the Benadir Company. 
In J905 also Great Britain teased to Italy a piece of land 
near Kismayu to facilitate communications with the Benadir 
country. In 1908 a royal decree placed that part of Uiecountiv 
between the Juba and the sultanate of Obbia under a civil 
governor. 

A notable event in the history of the protectorate was the 
co-operation of tlie Italian authorities in the campaigns against 
the Mullah Abdullah. In 1904 negotiations were opened wiUi 
the mullah by the Italians, and by arrangement with the sultan 
of Obbia and the sultan of the Mijertins the taritory between 
Ras As wad and Ras Bowen, which was daimed ty both parties, 
was handed over to the mullali. Tliis region, that of the lower 
Nogal, included the port of Illig. Here Mahommed b. Abdulliih 
est^lished himself under Italian surveillance, and by an agree¬ 
ment dated the 5th of March 1905 peace was declared between 
the mullah, the Italians, British and Abyssinians, and all other 
Somali tribes. In 1908-1909, however, fighting was renewed, the 
mullah and the Mijertins failing to agree. Italian (native) troops 
were sent to the district to restore ord«;. The mullah also 
attacked tribes living in the British protectorate (see § 2). 

The station of Lugh, the most advanced point occupied by 
■Italy, had been founded by O^rtain Bottegc m *895. After 
the treaty of Adis Adowa, recognizing the jpdependence ol 
Abyssinia, had been concluded in 1896, negotiationa wene opened 
for defioiog the Italiaa-Abyssinian frontier, in tl^ region*'. 
In 1897 an agreement was comc to that iiam the point on the 
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« 

British Somaliland frontier where 47° E. intersected 8° Sf. the 
frontier line should be drawn, at a distance of about 180 m. 
from the Indian Ocean, to the Juba. At the close of 
1007 the negOs Menelik, in return for a pecuniary indemnity 
(£120,000), agreed to a modification of the 1897 line, whereby 
the Italian protectorate was extended nortli of Lugh to 
Dolo. From Dolo the frontier goes east to the Wcbi Shebeli, 
whence the 1897 line is followed to the British-Abyssinian 
frontier. By this arrangement (ratified by a convention dated 
the j6th of May 1908) the Beiiadir coast obtained a suitable 
hinterland. 

Bibuogkapkv _a. General dcscriiitions, history and books of 

travel. G. Ferrand, Lfs Comdlis (Paris, 1903), a brief but compre- 
ticnsive survey; It. Burton, First Footsteps in East Africa (London, 
1S511); F. L. James, The Unknown Horn of Africa (Ix)ndon, 1S8S); 
H. (i. C. Swaync, Seventeen Trips through Somaliland (3rd ed., 
London, 1903), perhaps the best general book on the country, 
contains a special fauna section; G. Kevoil, La Vallfr do Darror 
(Paris, i88a) and Dix mois it la c6te orientale d'Afrique (Paris, 1888); 
A. Donaldson Smith, Through Unknown African Countries (London, 
X897); V. Bottego, II duiba esplorato (Rome, 1893); L. Robecchi- 
Bricohetti, SomMa e Denadir . . . Prima traversata della Somalia 
italiana (Milan, 1899) and Hel paese degli Aromi (Milan, 1903), 
M. Goillain, Documents sur I'histoire . . . de I'Afrique orientale 
(iWis, n.d. [1850]); P. Pauhtschke, Harar (Leipzig, 1888). 

b. Ktlmology, flora, fauna, geology, &c. P. Pauhtschke, Ethno¬ 
graphic Nordost-Afrikas, Die matcrielle cultur der Dandkil, Calla 
uud Somdl, vol. ii. (BerUn, 1893). Die geistige Cultur der Dandkil, 
etc. (iSgd), and Bcitrage sur kthnographie und Anthropologic der 
.''omdl, Calla und Harrari (Leipzig, 1880), containing fine plates; 
H. M. Abud, Genealogies of the Somiil. . . (London, 1890); A. Kngler 
on the flora in the Sitsungsberichte of the I’russiau Academy of 
Science, Nos. x.-xii. (1904); G. Revoil, Faune et flore des pars 
Somalis (Paris, 1882); C. V. k. Peel, Somaliland. . . with a compiete 
list of every animal and bird known to inhabit that country ... (London, 
1900), and “ On a collection of Insects and Arachnids " m Froc. 
Zool. Soc. (1900); R. E. Drake-Brockman, The Mammals of 
Somaliland (London, 1910); J. W. Gregory, "The Geology of 
Somaliland," Geol. Mag. (1896). 

c. Language. Leo Reinisch, Die Somalie Sprachc (Vienna, 1900, 
et seq.); F. M. Hunter, Grammar of the Somal Language (Bombay, 
1880): E. de Larajasse and C. de Sarapont, A Practical Grammar of 
the Somali Language (London, 1897); K. de Larajasse, Sotnali-English 
and EngUsh-Somali Dictionary (London, 1897). 

d. For the varions protectorates, (1) British—the annual reports 

issued by the Colonial Office, London; Official History of the Opera¬ 
tions in Somaliland, jgci-1904 {2 vols., London, 1907); War Oflice 
maps on the scale of i: 1,000,000, also sketch man 1:3,000,000 
(1907). (*) French protectorate— L'Annie coioniale (Paris); L. 

Henrique, iss Colonies frangaises {Oboch) (Paris, 1899); L. de Salma, 
Ohoch (I^ris, 1893); Carte de la c6te franeaise des Somalis, i: 500,000 
(Paris, 1908). (3) Italian protectorate— Somalia italiana, iSds-iSgj 
(official" Green Book ”); C. Rossetti. Somalia italiana settentrionale, 
with map (Rome, 1906); U. Fcrrandi, Seconda spedisione Bottego : 
Lugh emporio commerciale sul Giuba (Rome, 1903). 

The Bibtiopeefia ettopica of G. FumagalU (Milan, 1893) includes 
works dealing witli Somaliland. (P. R. C.) 

SOMBRERO, a wide-brimmed hat, made of felt, largely worn 
throughout South and Central America, but originating in 
Spain. The Spanish word is derived from sombra, shade, 
generally taken to be from Lat. sub umbra, beneath the shade; 
but the etymolog)', like that of “ sombre,” dark, gloomy, has 
been disputed. 

SOMERS, JOHB SOMERS (or Sommers), Baron (1651-1716), 
English lord chancellor, was bom on the 4th of March 1651, 
near Worcester, the eldest son of John Somers, an attorney in 
large practice in that town, who had formerly fought on the side 
of the Parliament, and. of Catherine Ceaveme of Shropshire. 
After being at school at Worcester he was entered as a gentleman 
commMer at Trinity College, Oxford, and afterwards studied 
law under Sir Francis Winnington, who became solicitor-general, 
and joined the Middle Temple. He appears, in addition to his 
legal studies, to have written several poems and pamphlets. 
He soon became intimate with the leaders of the country party, 
especially with Essex, William Russell, and Algernon Sidney, 
but never entered into their plans so far as to commit himself 
beyond recall. He was the author of the History of the Succession 
of the Crown of England, collected out of Records, (see., and was 
reputed to have written the Just and Modest Vindication of the 
Two Last'ParliamentSf which was put forward as the answer to 


Charles II.’s famous declaration of his reasons for dissolving 
them. This, however, was by Sidney, though probably Somers 
was responsible for the final draft. When the grand jury of 
Middlesex threw out the bill against Shaftesbury, and were 
vehemently attacked for so doing, Somers wrote in defence of 
the rights of grand juries. In 1683 he was counsel for the sheriffs 
Pilkington and Shute before the court of king’s bench, and 
secured a reputation which continually increased until the trial 
of the .seven bishops, in which he was junior counsel. “ Somers 
rose last. He spoke little more than five minutes, but every 
word was full of weighty matter; and when he sat down his 
reputation as an orator and a constitutional lawyer was estab¬ 
lished.” In the secret councils of those who were planning the 
revolution Somers took a leading part, and in the Convention 
Parliament was elected a member for his native town. He was 
immediately appointed one of the managers for the Commons 
in the conferences between the houses, and in arguing the 
questions whether Jiunes II. had left the throne vacant by 
abdication and whether the acts of the Convention Parliament 
were legal—that jiarliament having been summoned without 
the usual writs—he displayed great learning and legal subtlety. 
He was further distinguished by being made chairman of 
the committee which drew up the celebrated Declaration of 
Right. 

In May 1689 Somers was made solicitor-general. He now 
became William lll.’s -most confidential adviser. In the con¬ 
troversy which arose between the houses on tlie question 
of the legality of the decision of the court of king’s bench 
regarding Titus Oates, and of the artion of the Lords in sustaining 
this decision, Somers was again the leading manager for the 
(Commons, and has left a clear and interesting account of the 
debates. He was next employed in January 1690 aschairman of 
the select committee of the lIou.se of (Commons on the Qirpora- 
tion Bill, by which those corporations which had surrendered their 
charters to the Crown during the last two reigns were restored 
to their rights; but he refused to associate himself with the 
violent measures of retaliation which the Whigs on that occasion 
endeavoured to include in the bill. In April a speech by him 
carried through the lower house, without oppo.sitiou, the bill 
which declared all the laws passed by the Convention Parliament 
to l)e valid. As solicitor-general he had to conduct the prose¬ 
cution of Preston and Ashton in 1691, and did so with a modera¬ 
tion and humanity which were in marked contra.st to the 
customs of the former reigns. He was soon after appointed 
attorney-general, and in that capacity strongly opposed the bill 
for the regulation of trials in cases of high trca.son. On the 23rd of 
Marcli 1 693, the great seal having meanwhile been in commission, 
Somers was appointed lord-keeper, with a pension of £2000 a 
year from the day on which he should quit his office, and at the 
same time was made a privy councillor. He had previously 
been knighted. Somers now became the most prominent 
member of the Junto, the small council which comprised the 
chief members of the Whig party. When William left in May 
1695 to take command of the army in the Netherlands, Somers 
was made one of the seven lords-justiccs to whom the adminis¬ 
tration of the kingdom during his absence was entrusted; and he 
was instrumental in bringing about a reconciliation between 
William and the princess Anne. 

In April 1697 Somers was made lord chancellor, and was created 
a peer by the title of Baron Somers of Evesham. When the 
discussion aro.se on the question of disbanding the army, he 
summed up the case againk disbanding, in answer to Trenchard, 
in a remarkable pamphlet called “ The Balancing Letter,” In 
August 1698 he went to Tunbridge Wells for his health. While 
there he received Hie king’s letter announcing the first Partition 
IVeaty, and at once replied with a memorandum representing 
the necessity in the state of feeling in England of avoiding 
further war. When the king, on the occasion of the Disbanding 
Bill, expressed his determination to leave the country, Somers 
boldly remonstrated, while he clearly expressed in a speech in the 
Lords the danger of the course that was being taken. Hitherto 
Somers’s character bad kept him free from attack at the bands 
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of political opponents; but his connexion in 1699 with the 
notorious Captain William Kidd, to the cost of whose expedition 
Somers had given £1000, afforded an opportunity; the vote of 
censure, however, propwsed upon him in the House of Commons 
for giving Kidd a commission under the great seal was rejected by 
199 to 131. The attack was renewed shortly on the ground 
of his having accepted grants of Crown property to the amount 
of £1600 a year, but was again defeated. On the subject of the 
Irish forfeitures a third attack was made in 1700, a motion 
being brought forward to reque.st the king to remove Somers 
from his counsels and presence for ever; but this again was 
rejected by a large majority. In consequence, however, of the 
incessant agitation William now requested Somers to resign; 
this he refused to do, but gave up the seals to William’s mc.s- 
senger. In 1701 he was impeached by the Commons on account 
of the part he bad taken in the negotiations relating to the 
Partition Treaty in 1698, and defended himself most ably 
before the house, answering the charges seriatim. The im¬ 
peachment was voted and sent up to the ].ords, but was there 
dismissed. On the death of the king Somers retired almost 
entirely into private life. He was president of the Royal 
Society from 1699 to 1704. He was, however, active in 1702 in 
opposing the Occasional Conformity Bill, and in 1706 was one 
of the managers of the union with Scotland. In the same year 
he carried a bill regulating and improving the pnjcecdings of the 
law courts. He was made president of the council in 1708 upon 
the return of the Whigs to power, and retained the office until 
their downfall in 1710. He died on the 26th of April 1716. 
Somers was never married, but left two sisters, of whom the 
eldest, Mary, married Charles Cocks, whose grandson. Sir CJiarles 
Cocks, hart., became the second Lord Somers in 1784, the title 
subsequently descending in this line. 

For a contemporary character of Somers Addison's paper in the 
Freeholder for the 14th of May 1710 slioulcl be referred to; and 
there is in Macaulay’s History (iv. 54) an eloquent and worthy 
tribute to his stainless character and comprehensive learning. A 
catalogue of his publications will be found in Walpole’s Roved cmd 
Noble Authors. (O. A.) 

SOMERSEIT, EAHLS ARD DUKES OF. In the i ith century 
Somerset and Dorset were under the jurisdiction of one sheriff, 
and for a considerable period titles derived from each of these 
shires were borne by the same person. (Sec Dorset, Earls, 
Marquesses and Dukes of.) 

The earldom of Somerset in the Beaufort family dated from 
1397, in which year it was granted by Richard II. to John 
Beaufort (f. 1373-1410), the cldc.st of the three illegitimate, but 
afterwards legitimated, sons of John of Gaunt, duke of Lancaster, 
by Catherine, wife of Sir Hugh Swynford, and daughter of Sir 
Payne Roelt. He was followed in the earldom successively by 
his three sons: Henry, who died unmarried in 1418; John (7404- 
1444), who in 1443 was created carl of Kendal and duke of 
Somerset, both of which titles became extinct at his death; 
and Edmund, who was created earl of Dorset in 1441, marquess 
of Dorset in 1443, and duke of Somerset in 1448. (See Somerset, 
Edmund Beaufort, Duke of.) On the execution of Edmund’s 
son Henry, 5th earl and 2nd duke of Somerset, by the Yorkists 
in 1464, his titles were forfeited by act of parliament; but his 
brother Edmund was from that date styled duke of Somerset 
by the Lancastrian party till his death in May 1471, when the 
house of Beaufort became extinct. (See Beaufort.) In 1499 
Henry VII. nominated his infiint son Edmund to the dukedom 
of Somerset at his baptism, but tlie child, who died within a few 
months, was probably never formally created a peer; the title, 
conjoined with the dukedom of Richmond, was, however, borne 
by Henry Fitzroy, illegitimate son of Henry VIII., from 1525 till 
his death without heirs in 1536. 

Edward Sevm6ur, duke of Somerset (y.n.), known as the 
Protector, was the first of the line of dukes to which the holder 
of the title at the present day belongs, having been aeated 
Viscount Beauchamp of Hache, Co. Somerset, in 1536; earl 
of Hertford in 1537; and in 1547 Baron .Seymour and duke of 
Somei^t. Ks honours, whiim were entailed on the issue of 


his second in priority to that of his first marriage, being forfeited 
by attainder m 1552, Robert Carr became earl of Somerset {q.v.) 
in 1613, but died without male issue in 1645, when Bis title 
became extinct. A ^curious incident in the history of this title 
was the grant by Charles I. in 1644 of a commission to Edward 
Somerset, son of Henry, 1st marquess of Worcistcr, empowering 
him to fill up certain blank patents of peerage with a promise of 
the title of duke of Somerset for himself. After the Restoration 
this instrument was cancelled in consequence of a resolution 
of the House of Lords declaring it to be “ in prejudice to the 
peers and the grantee, who had meantime succeeded to the 
marquessatc of Worcester, surrendered his claim to the dukedom 
of Somerset in September 1660. In the same month the duke¬ 
dom of Somerset and barony of Seymour were restored to William 
Seymour (1588 -1660), great-grandson of the Protector, who in 
1621 inherited the titles of earl of Hertford and Baron Beau¬ 
champ which had been granted to his grandfather Edward 
Seymour in 1559, and who, in 1640, had himself been created 
marquess of Hertford. This nobleman, who in early life had 
incurred the displeasure of James I. by marrying the king’s 
cousin. Lady Arabella Stuart, and had been imprisoned in the 
'Tower for the offence, liad later an exceptional claim on the 
gratitude of the royal house of Stewart,for he fought with distinc¬ 
tion on the Royalist side in the civil war, and was one of fouHords 
(the others being the duke of Richmond, and the earls of Lindsey 
and Southampton) who petitioned the Commons to be allowed 
to assume responsibility for the actions of Charles I. and to suffer 
death in his place. He died in November 1660, a few weeks after 
his restoration to the dukedom, and, having outlived his three 
eldest sons, was succeeded by his grandson William, 3rd duke 
of Somerset (c. 1651-1671). As the latter died unmarried, his 
sister Elizabeth brought to her husband, Thomas Bruce, 2nd 
earl of Ailesbury', the great estates of Tottenham Park and 
Savernake Forest in Wiltshire; while the Somerset tide devolved 
on John Seymour (c. 1628-1675), '■h® tsnd duke’s fifth and 
youngest son. At the death of the latter without issue in April 
'167s the marquessate of Hertford became extinct, and his cousin 
Francis Seymour (1658-1678) became 5th duke of Somerset. 
This nobleman was the eldest surviving son of Charles Seymour, 
2nd Baron Seymour of Trowbridge, who.se father Sir Francis 
Seymour (c. 1590-1664), a younger brother of the and duke 
of Somerset, was created a baron in 1641. 

Charles Seymour, 6th duke of Somerset (1662-1748), 
succeeded his brother Francis, the 5th duke, when the latter 
was shot in 1678 at the age of twenty, by a Genoese gentleman 
named Horatio Botti, whose wife Somerset was said to have 
insulted at Lerici. Charles, who thus inherited the barony of 
Seymour of Trowbridge along with the dukedom of Somerset, 
was educated at Trinity College, Cambridge; and in 1682 he 
married a great heiress, Elizabeth, daughter of Joceline Percy, 
earl of Northumberland, who brought him immense estates, 
including Alnwick Castle, Petworth, Syon House and North¬ 
umberland House in London. (See Northumberland, Earls 
and Dukes of.) In 1683 Somerset received an appointment 
in the king’s household, and two years later a colonelcy of 
dragoons; but at the revolution he bore arms for the prince of 
Orange. Having befriended Princtss Anne in 1692, he became 
a great favourite with her after her accession to the throne, 
receiving the post of master of the horse in 1702. Finding him¬ 
self neglected by Marlborough, he made friends with the "rories, 
and succeeded in retaining the queen’s confidence, while his 
wife replaced the duchess of Marlborough os mistress of the 
robes in 1711. In the memorable crisis when Anne was at the 
point of deatli, Somerset acted with Argyll, Shrewsbury and other 
Whig nobles who, by insisting on their right to be present in the 
privy council, secured the Hanoverian succession to the Crown* 
He retained the office of master of the horse under George I* 
till 1716, when he was dismissed and retired into private life; 
he died at Petworth on the and of December 1748. The duke’s 
first wife having died in 1722, he married secondly, in 1726, 
Charlotte, daughter of the and earl of Nottingham. He was a 
remarlrably hs^some man, and inordinately fond of taking a 

XXV. 13 
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conspicuous part in court ceremonial; hfe vanity, which earned 
him the sobriquet of “ the proud duke," was a byword among his 
contemporaries and was the subject of numerous anecdotes; 
Macaulay’s description of him as “ a man in whom the pride of 
birth knd rank amounted almost to a disease,” is well known. 
His son Algernon (1684-1750), by his first wife Elizabeth Percy, 
was called to the House of Lords as Baron Perry in 1722; and 
after 3ue(«!dmg his father as 7th duke of Somerset in 1748, was, 
on account of his maternal des<«nt, created Baron Warkworth 
and earl of Northumberland in 174P, with remainder to Sir 
Hugh Smithson, husband of his daughter Elizabeth; and also 
Baron Cockermouth and earl of Egremont, with remainder to 
the children of his sister. Lady Catherine Wyndham. At his 
death without male is.sue in February 1750 these titles therefore 
passed to different families in accordanre with the remainders 
in the patents of their creation; the earldom of Hertford, the 
barony of Beauchamp, and the barony of Seymour of Trowbridge 
became extinct; and the dukedom of Somerset, together with 
the barony of Seymour, devolved on a distant cousin, Sir Edward 
Seymour, 6th baronet of Berry Pomeroy, Devonshire. (See 
Seymour, or St Maur.) 

'riic .Seymours of Berry Pomeroy were the elder branch of 
the family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes¬ 
sion to the titles and estates until after the failure of the issue 
of his second marriage (see above), which ficilure occurred on 
the death of the above-named Algernon, 7th duke. Sir Edward 
Seymour (1695 1757), who thus liecameSth dtdcc of Somerset, 
was grandson of Sir Isdmund Seymour, Speaker of the House of 
Commons in the reign of Charles II. His two sons succeeded in 
turn to the dnkedom, and his grandson Edward Adolphus, 11th 
duke (1775-1855), was a mathematician and scientist of some 
distinction. The latter’s son Edward Adolphus, 12th duke 
(1804-1885), was educated at Eton and Christ Church, Oxford, 
and from 1850 till he succeeded to the peerage in 1855 he was a 
Liberal member of the House of Commons as Lord .Seymour, 
first for Okehampton, and afterwards for Totnes. He held 
various otfices in Lord Melbourne’s administration from 1835 to 
1841; was a member of Lord John Russell’s cabinet in 1851; and 
first lord of the admiralty from 1859 to 1866. In 1863 he was 
created Earl St Maur of Be^' Pomeroy. He refused to join 
W. E. Gladstone’s ministry in 1868, but he gave independent 
support to the chief measures of the government. He died in 
November 1885. In 1830, while still I.ord Seymour, he miirried 
Jane Gcorgiana, youngest of the three celebrated daughters of 
Thomas Sheridan, who was the “ Queen of Beauty^ ’’ at the 
famous Eglintoh Tournament in 1830. The duke was the 
author of Christian Theology and Modern Seepticism (1872), and 
Monarchy and Democracy (1880). As his two sons both died 
unmarried in his lifetime, the family titles, except the earldom 
of St Maur, which became extinct, devolved on his two brothers 
successively; the younger of whom, Algernon ferc)' Banks, 14th 
duke (1813-1894), was iuiccccded by his son Algernon (b. 1846) 
as 15th duke of Somerset, 

The title of Earl St Maur adopted by the 12th duke in 1863 
is said to have been the original form of the family name Of 
which Seymour was a later corruption, and since the last- 
mentioned date it has been assumed as the family surname of 
the dukes of Somerset. 

Sec Seymour, or St Maur, and the authorities there cited. 

(R. J. M.) 

SOMERSET, EDMtHfD BKATJPORT, Duke of (c. 1404-1455), 
was the Vounger son of Johii, carl of J^merset, and grand.son of 
John Of Gaunt, duke of Lancaster. He was taken prisoner at 
Baugd in 1421 during his first campaign, and did not return to 
England till 1431. He was then' ^Icd earl of Mortain, and in 
1432 was one of the envoys to the council of Basel. In 1436 he 
served at the relief of Calais, two years later he commanded 
with some success in Maine, and in r440 recovered Harfleur. 
Next vear he was madte! earl, and in 1443 marquess of Dorset. 
In 1444" on the death of his elder brother he b«ame duke of 
Somerset. As head of th« Beatifort party he Was the rival of 


Richard of York, whom in r446 he Stiperseded as lieutenant of 
France. He lacleed statesmanship, and as a general could do 
nothing to stop French succes.ses. The loiis of Rouen and 
Normandy during the next four years was precipitated by his 
incompetence, and his failure naturally made him a .special 
object of Yorkist censure. The fall of Suffolk left Somerset 
the chief of the king’s ministers, and the Commons in vain peti¬ 
tioned for his removal in January 1451. In sphe of York’s 
active hostility he maintained his position till Henry's illness 
brought his rival the protectorate in March 14^4. For a year 
he was kept a prisoner in the Tower “ without any lawful pro¬ 
cess.” On the king’s recovery he was honourably discharged, 
and restored to his office as captain of Calais. M ist rust of Somer¬ 
set was York’s excuse for taking up arms. The rivalry of the 
two leaders was ended by the defeat of the Lancastrians and 
death of Somerset at St Albans on the 22nd of May 1455. 
Though loyal to his family, Somerset was wrtlioul capacity as a 
leader. It was a misfortune for Henry VI. that circumstances 
should have made so weak a man his chief minister. Thomas 
Basin, the French chronicler, describes Somerset as a handsome, 
courteous and kindly man. By his wife, Eleanor, daughter and 
co-heiress of Richard Beauchamp, cari of Warwick, he had two 
sons, Henry and Edmund, who were executed b>’ Edward IV. 
after the battles of Hexham and Tewkesbury. 

For further information see Sir James Kamsiay’s Lancaster and 
York (Oxford, 1892), and C. Oman’s Political History of England, 
rj77~i,/as (190O), with authorities thoie cited. (C. L. K.) 

SOMERSET, EDWARD SEYMOUR, Duke or(c. 1506-1552), 
protector of England, born about 1506, was the eldc.st surriving 
son of Sir John Seymour of Wolf Hall, Wiltshire, by his wife 
Margaret, elde.st daughter of Sir Henry Wentworth of Nettlested, 
Suffolk. The Seymours claimed descent from a companion of 
William the Conqueror, who took his name from St Maiir-sur- 
I/)ire in Tourainc; and the protector’s mother was really de¬ 
scended from Edward III. His father was knighted by Henry 'VII. 
for his services againsit tlie Cornish rebels at Blackhealh in 
1497, was present at the two interviews between Henry VIII. and 
Francis I. in 1520 and 1532, and died on the arst of December 
1536. Edward wa.s “ enfant d’honheur " to Mao' Tudor at her 
marriage with Louis XII. in 1514, served in Sufmlk’.s camjiaign 
in Franrc in 1523, being knighted by the duke at Roze on the 
ist of November, and accompanied Wolsey on his embassy to 
France in 1527. Appointed esquire of the body to Senry VIII. 
in 1529, he grew in favour with the king, who visited his manor 
at Elvetham in Hampshire in October 1535. On the 5th of 
June 1536, a week after his sister Jane's marriaige to Henrj', 
he was created Viscount Beauchamp of Hache in Somerset, 
and a fortnight after Edward VI.’s birth in October 1537, he 
was raised to the earldom of Hertford. 

Queen Jane’s death was a blow to his prospects, and in 1538 
he was described as being “ young and wise ” but of “ smaU 
power.” He continued, however, to rise in political impcfftancc. 
In 1541, during Henry’s absence in the nortli, Hertford, Cranmer 
and Audley had the chief management of affairs in London; 
in September 1542 he was appointed warden of the Scottish 
marches, and a few months later lord high admiral, a post which 
he almost immediately relinquished in favour of the futufe duko 
of Northumberland (?.».). In March 1544 te was made lieu¬ 
tenant-general of the north and instructed to punish the Scots 
for their repudiation ol the treaty of marriage between Prince 
Edward and the infant Mary Queen of Scots. He landed at 
Leith in May, captured and pillaged Edinburgh, and'returned a 
month later. In July he was appointed lieutenanit of the realm 
under the queen regent during Henry’s absence at Boulogne, but 
in August he joined the king and was present at the surrender 
of the town. In the autumn ho was one of the commissioners 
sent to Flanders to keep Charles V. to the terms of his treaty with 
England, and in January 1545 he was placed in command at 
Boulogne, wlicrc on the 26th he brilliantly repelled an attempt 
of Marshal de Biez to recapture the town. In Slay he was opcc 
more ^pointed lieutenant-general in the north to avenge the 
Scottish Vlttoiy at Afidfum Mbdf; this Ke did tiy a savage foray 
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into Scotland in Septertlbiei-. In March *546 he was sent back 
to Boulogne to supersede Surrey, whose command had not been 
a success; and in June he was engaged in negotiations for peace 
with France and for the delimitation of the English conquests. 
From October to the end of Henry’s reign he wms in attendance 
on the king, engaged in that unrecorded struggle for predomi¬ 
nance Which was to determine the complexion of the got’emment 
during the coming minority. Personal, political and religious 
rivalry .separated him and Lisle from the Howards, and Surrey’s 
hasty temper precipitated his own and his father’s ruin. They 
could not acquiesce in the Imperial ambassador’s verdict that 
Hertford and Lisle were the only noblemen of fit age and capacity 
to carry on the government; and Surrey’s attempt to secure the 
predominance of his family led to his own execution and to his 
father’s imprisonment in the Tower. 

Their overthrow had barely been accomplished when Henry 
VIII. died nn the 281h of January 1547. Preparations had 
already been made for u further advance in the ecclesiastical 
reformation and for a renewal of the design upon Scotland; and 
the new government to some extent proceeded on the lines which 
Chapuys anticipated that Henry VIII. would have followed had 
he lived. He had no statutory power to appoint a protector, 
but in the council of regency which he nominated Hertford and 
Lisle enjoyed a decisive preponderance; and the council at its 
first meeting after Henry’s death determined to follow precedent 
and appoint a protector. Hertford was their only possible choice; 
he' rejM’esented the predominant party, he was Edward VI.’s 
nearest relative, he was senior to Lisle in the peerage and 
superior to him in experience. Seven weeks later, however, after 
Lord Chancellor M’riothe.sley, the leading Catholic, had been de¬ 
prived of office Hertford, who had been made duke of Somerset, 
succeeded in emancipating himself from the trammels originally 
imposed on him as protector; and he became king in evei^hing 
but name and prestige. 

His ideas were in striking contrast with those of most Tudor 
statesmen, and he used his authority to divest the government 
of that apparatus of absolutism which Thomas Cromwell had 
perfected. He had generous popular sympathies and was by 
nature averse from coercion. “ What is the matter, then ? ” 
wrote Paget in the midst of the commotions of 1549, “ By my 
faith, sir, . . . liberty, liberty. And your grace would have too 
much gentleness.” In his first parliament, which met in 
November 1547, he procured the repeal of aU the heresy laws and 
nearly all the treason laws passed since Edward III. Even with 
regard to Scotland he had prote.sted against his instructions of 
1544, and now ignored the claim to suzerainty which Henry VIII. 
h^ revived, seeking to win over the Scots by those promises 
of autonomy, free trade, and equal privileges with England, 
■which many years later eventually reconciled them to union. 
But the Scots Were not I hus to be won in 1547: “ What would you 
say,” asked one, “ if your lad were a lass, and our lass were a 
lad ? ” and Scottish sentiment backed by Roman Catholic 
irtflnence and by Frcncli intrigues, money and men, pro'ved too 
strong for Somerset’s amiable invitations. The Saits turned 
a deaf ear to his persuasions; the protector led another army into 
•Scotland in September 1547, and won the battle of Pinkie 
(Sept. 10). He trusted to the garrisons he established throughout 
the Lowlands to wear down Scottish opposition; but their 
pressure was soon weakerted by troubles in England and abroad, 
and Mary was transported to France to wed Francis II. in 
1557 - 

Somerset apparently thought that the religious question 
could be settle by pUbKc discussion, and throughout 1547 and 
1548 England went as it pleased so far as church services were 
ooncerried; all sorts of experiments •were tried, and the country 
■was involved in a grand theological debate, in which Protestant 
refugees from abroad hastened ■to join. The result convineed 
the protector that the gtHiemment must prescribe one uniform 
order which all should fa* persimded or constrained to obey; 
but the first Book of Common Ptayer, ■which was imposed by 
the frifst Aet 0! Hnifttrialty in 1349, was a studious compromise 
between the new and the old learning, very different from the 


aggressive Protestantism of tlie second book Imposed after 
&merset had been removed, in 1552. The Calholib risings in 
tlie west in 1549 added to Somerset’s difficulties, but ^re not 
the cause of his faU. The factious and treasonable conduct of 
his brother, the lord high admiral, in whose execution (March 
20, 1549) the protector -weakly acquiesced, also impaired his 
authority; but the main cause of his ruin was the divergence 
between him and the majority of the council over toe questions 
of constitutional liberty and enclosures of th* commons. The 
majority scouted Somerset’s notions of liberty and deeply 
resented his championship of toe poor against greedy landlords 
and capitalists. His efforts to check enclosures by means of 
parliamentary legislation, royal ptoclamations, and commissions 
of inquiry were openly resisted or secretly foiled; and the 
piopular revolts which their failure provoked cut the ground 
from Somerset’s feet. He was divided in mind between his 
sympathy tVith the rebels and his duty to maintain law and 
order. France, which was bent on ruining the protector’s 
.schemes in Scotland and On recovering Boulogne, seized the 
opportunity to declare War on August the 8th; and the outlying 
forts in the Doulonnais fell into their hands, While the Scots 
captured Haddington. 

These misfortunes gave a handle to Somerset’s enemies^ 
Warwick combined on the same temporary platform Catholics 
who resented toe Book of Common Prayer, Protestants who 
thought Somerset’s mildness paltering with God’s truth, and toe 
wealthy classes as a whole. 1 n September he concerted measures 
with the ex-lord-chancellor Wriothesley; and in October, after 
a vain effort to rouse the masses in his favour, Somerset was 
deprived of the protectorate and sent to the Tower. But the 
hostile coalition broke up as soon as it had to frame a construc¬ 
tive policy; Warwick jockeyed the Catholics out of the council 
and prepared to advance along Protestant lines. He could 
hardly combine proscription of the Catholics with that of Somer¬ 
set, and the duke was released in February 1550. For a time 
the rivals seemed to agree, and Warwick’s son married Somerset’s 
daughter. But growing discontent with Warwick made Somer¬ 
set too dangerous. In October 1551, after Warwick had been 
created duke of Northumberland, ^merset was sent to the Tower 
on an exaggerated charge of treason, which broke down at his 
trial. He was, however, as a sort of compromise, condemned 
on a charge of felony for having .sought to effect a change of 
government. Few expected that the sentence would be carried 
out, and apparently Northumberland found it necessary to 
forge an instruction from Edward VI. to that effect. Somerset 
was executed on the 22nd of January 1552, dying with exemplary 
patience and fortitude. His eldest son by his second wife was 
re-created earl of Hertford by Elizabeth, and his great-grandson 
William was restored as 2hd duke of Somerset in 1660. His 
children by his first wife had been disinherited owing to the 
jealousy of his second; but their descendants came into the titles 
and property when the younger line died out in 1750. 

See A. F. Pollard’s England under Protector Somerset (iQCXi; full 
bibliography, pp. 327-339), also his atticlc in Diet. ffat. Biog. and 
vol. vi. of Political tUsiory of England (1910). (A. F. P.) 

SOMERSET, ROBERT CARR (or Kes), EARL«E(f. 1590-1645), 
Scottish politician, the date 6f whose birth is unrecorded, was a 
younger son of Sir Thomas Ker of Femichurst by his second -wife, 

J anet, sister Of Sir Walter Scott of Bucclcuch. He accompanied 
ames I. as page to England, but being then discharged from the 
royal service, sought for a time to make his fortune in France. 
Returning to En^^Uid he hi^pened to break hk arm at a tifting 
match, at which James -ttes present, and was recognized by the 
king. Entirely devoid of all high intellectual quBlitiCsy Carr Was 
endowed With good looks, excellent spirits, and considerable 
personal accomplishments. These advantages were suffickat 
for James, Who knighted the young man and at onoe took him 
into favour. In 1607 an opportunity enabled the kmg to confer 
upon him a more substantial mark of his affection. Sir W, 
Raleigh had through his attidnder forfeited his life-interest in 
the ihaiior of SherwJrne, but he had previously executed a conr 
veyance by wbith the property Was to pass oh hk death to hk 
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eldest son. This document was, unfortunately, rendered worth¬ 
less by a flaw which gave the king eventual posses.sion of the 
property. Acting on Salisbury’s suggestion, James resolved to 
confer the manor on Carr. "The ease was ^rgiied at law, and 
judgment was in 1609 given for the Crown. Lady Raleigh 
received some compensation, apparent!)- inadequate, and (!arr 
at once entered on possession. His influence was already such 
tliat in i6io he persuaded the king to dissolve the parliament, 
which had shown signs of attacking the Scottish favourites. 
On the 25th of March t6ii he was created Viscount Rochester, 
and subsequently a privy councillor, while on Lord Salisbury’s 
death in 1612 he began to act as the king's secretary. On the 
3rd of November 1613 he -was advanced to the earldom of Somer¬ 
set, on the 23rd of December was appointed treasurer of Scotland, 
and in 1614 lord chamberlain. He supported the carl of North¬ 
ampton and the Spanish party in opposition to the old tried 
advisers of tlie king, such as Lord Chancellor Ellesmere, who were 
endeavouring to niaintain the union with the Prote.^tants abroad, 
and who now in 1614 pushed forward another candidate for the 
king’s favour. Somerset, whose head was turned by the sudden 
rise to power and influence, became jealous and peevish, and 
feeling his position insecure, obtained in 1615 from the king a full 
pardon, to which, however, the chancellor refused to put the 
Great Seal. He still, however, retained the king’s favour, and 
might possibly have remained in power for some time longer 
but for the discovery of tlie murder of Sir Thomas Overbury. 
Before 1609, while still only Sir RolH>n Clarr, Somerset liad 
begun an intrigue with Lady Essex. Supported by the king, 
the latter obtained a decree of nullity of marriage against Lord 
Essex in September 1613. and in December she married the carl 
of Somerstit. Ten days before the court gave judgment. Sir 
Thomas Overbury, who apparently knew tacts concerning Lady 
Essex which would have been fatal to her sucwss, and had been 
imprisoned ip the Tower, was poisoned. No idea seems to have 
Ixien entertained at the time that Lady Etsex and her future 
husband were implicated. The crime, however, was not dis¬ 
closed till September 1615. Coke and Bacon were set to unravel 
the plot. After four of the principal agents had been convicted 
and punished, the earl and countess were brought to trial. The 
latter confessed, and of her guilt there can be no doubt. Somer¬ 
set’s share is far more difficult to discov'er, and probably will 
never lie fully known. The evidence against him rested on mere 
presumption, and he consistently declared himself innocent. 
IVoliabilities are on the whole in favour of the hypothesis that, he 
was not more than an accessory after the fact. James, who had 
been threatened by Somerset with damaging disclosures, let 
matters take their course, and both earl and coimleis were f-iund 
guilty. The .sentence was not carried into effect against either 
culprit. The countess was pardoned immediately, but both 
remained in the Tower till January 1622. The earl appears to 
have refu.sed to buy forgiveness by concessions, luid it was not 
till 1624 that he obtained his pardon, lie only once more 
emerged into public view when in 1630 he was prosecuted in the 
StarChumlrer for communicating a pajjer of Sir Robert Dudley’s 
to the earl of Clare, recommending the c.stablisliment of arbitrary 
government. He died in July 1645, leaving one daughter, 
Anne, the sole issue of his ill-fated marriage, afterwards wife of 
the I. St duke of Bedford. 

S« the article by S. R. Gardiner in JHct. Nat. Biog,, with authori¬ 
ties there cited, and the Same author’s History of England-, State 
Trials, n.; Life and Letters of Bacon, ed. by Spodding; SMiesinEng. 
His<.,fiyGairdner and Spedding. 

SOMERISIBT, LORD ROBfiRT EDWARD HENRY (1776-1842), 
British soWier, was the third son of the 5th duke of Beaufort, 
dnd elder brother of Lord Raglan. Joining the istli Light 
Dragoons in 1793, he became captain in the following year, and 
receivv'd a majority after serving as aide-de-camp to the duke of 
York in the Dutch expedition of 1799. At the end of 1800 he 
became a lieutenant-colonel, and in 1801 received the command 
of the 4tb Light Dragoons. From 1799 to 1802 lie represented 
the Monmouth boroughs in the House of Commons, and from 
1803 to 1823 sat for Gloucestershire. He commanded his 
regiment at ^ battles of Talavera and Busaco, and in 1810 j 


received a colonelcy and the appointment of A.D.C. to the king. 
In 1811, along with the 3rd Dragoon Guards, the 4th Light 
Dragoons fought a notable cavalry action at Usagre, and in 
1812 I/ird Edward Somerset was engaged in the great charge of 
Le Marchant’s heavy cavalry at Salamanca. His conduct on 
this occasion (he captured five guns at the bead of a single 
squadron) won him further promotion, and he made the remain¬ 
ing campaigns as a major-general at the head of the Hussar 
brigade (7th, 10th and 1 jth Hussars). At Orthes he won further 
dLstinrtion by his pursuit of the enemy; he was made K.C.B., 
and received the thanks of parliament. At Waterloo he was in 
command of the Household Cavalry Brigade, which distinguished 
itself not less by its stern and patient endurance of the enemy’s 
fire thiui by its celebrated charge on the cuirassiers of Milhaud’s 
c irps. The brigadier was particularly mentioned in Wellington’s 
(lespatcIicR, and received the thanks of parliament as well as the 
Maria Theresa and other much-prized foreign orders. He died 
a general and G.C.B. in 1842. 

SOMERSETTSHIRE, u .south-western county of England, 
bounded N. and N.W. by the Bristol Channel, N. and N.E. by 
Gloucestershire, N.E. and E. by Wiltshire, S.E. by Dorsetshire. 
S.W. and W. by Devonshire. The area is i630'3 sq. m. in 
.'iiape the county resembles an ill-draw'n crescent, curving inward 
wliorc Bridgwater Bay bends south-west and broader at its 
eastern than at its western horn. It falls into three natural 
divisions, Ix'ing in fact a broad alluvial plain bordered by two 
hill-regions. The Mendip range, breaking off from the high 
ground near Wiltshire, extends north-west towards the channel, 
where it ends with Brean Down; while the i.sland of Steep Holm 
stmids as an i.utpost between the heights of Somerset and 
Glamorgan. The summit of the Mendips is a long table-land, 
reaching an extreme height, towards tlie western end, of 1068 ft. 
in Black Down, sloping away gently towards the lower hills of 
tlic north, but ri.sing on the south in an abrupt line, broken by 
many coomlies or glens; the most striking of which are the cliffs 
cf Ebbor Rocks, near Wells, and the gorge of Cheddar (q.v.), 
which winds for nearly a mile between huge and fantastic rocks. 
South of the Mendips lies a broad plain watered by the Barrett 
and the Brue, and known generally as Sedgemoor, but with 
different names in different parts. This plain, intersected by 
ditches know'ii as rhines, and in some parts rich in peat, is broken 
liy isolated hills and lower ridges, of which the mo.st conspicuous 
arc Brent Knoll near Burnham, the Isle of Avalon, rising with 
Glastouhurv Tor as its ljighe.st point, and the long low ridge of 
I’okleii ending to the west in a steep bluff. West of Sedgemoon 
the second great region of hills extends from Devonshire to the 
sea. It consists ot the Black Down, Brendon and Quantock 
hills, with ICxiiHxir J''orc.st {q.v.) in the extreme wc.st. This 
entire district is famous for the grandeur of its bare and desolate 
naxirs, and the bold outlines and lieight of its mountains; the 
chief of which arc Dunkery, in Exmoor (1707 ft.); Lype Hill, the 
westernmost point of the Brendon range (1391 ft.); and Will’s 
Neck, among the Quantocks (1261 ft.). The two principal rivers 
of Somerset arc the Avon and the Barrett. The Avon, after 
forming for a short distance the boundary with Wiltshire, crosses 
the north-eastern corner of the county, encircling Bath, and 
forms the boundary with Gloucestershire till it reaches the sea 
6 m. beyond Bristol. It is navigable for barges as far as Bath. 
The Barrett from South Berrott in Dorset, on the borders of 
Somerset, cro.sses the centre of the county north-westwards by 
Bridgwater, receiving the Yeo and Gary on the right, and the 
Isle and Tone on the left. Among other streams are the Axe, 
which rises at Wookey Hole in the Mendips and flows north¬ 
westward along their base to the Bristol Channel near Blackrock; 
the Brue, which rises to the east of Bruton, near tlie borders 
of Wiltshire, and enters the Bristol Channel near the mouth of 
the Barrett; and the Exe (w’‘h its tributary the Barle), which 
rises in Exmoor forest and passes soathward into Devon. Some 
of the Somersetshire streams, especially the Exe and Barle, are 
in high favour with trout fishermen. Weston-super-Mttfe is a 
flourishing seaside resort, and Minehead and other coast villages 
are also frequented. 
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Otology .—The oldest formation in the counts {q r.« 
which extends eastwards from DevonsWre acr^ 
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Brendon and yuantock hills, and consists of samu^^c i V® 
and limestones of marine origin. The old Ked SamUrnn 
supposed estuarine or lacustrine equivaleht of the Di vlintfn’ 
series of red sandstones, marls and congloneraius whieh “ 
an anticline in the Mendips (where they contain volcanic rocket 
also appear in the Avon gorge and at Portish^ xMe’lZ 
ifcrous Limestone, of marine origin, is well displa^Oin *1,,, mI 1“’ 
country (Cheddar Cliiis, &e.) and in the Avonlorge 
super-Mare it contains volcanic rocks. The Coal MeasureJ rrf ti 
Sadstock district (largely concealed by Trias an4 n^ur riVk 1 
consist oi two series of coal-boaring sandstones and slniua 1 

by -the Pennant Sandstone; locally the beds have btm 1 

folded and faulted, as at Vobster. Indeed, all the V™®?? 
hitherto mentioned wore folded into anticlines and synclbes hiior 
the deposition of the Triassic rock.s. These consist of fed ® 
sandstones, breccias and conglomerates, which spread 
over the edges of the older rocks; the so-called Dolonitt r ^ 
glomerate is an old shiugle-beaeli of Triassic (Koui)er Maq, . 

TTie Rhactic beds are full of fossils and mark the first invaswt®^; 
the district by the waters of the Jurassic sea. The Idas consists'^ 
clays and limestones; tlie latter are quarried and are famous lor theij 
ammonites and reptilian remaias. Above the Lias comes the Lower 
or Bath Oolite Series (Inferior Oolite group. Fuller's Earth and 
Great Oolite group), chiefly clays and oolitic limestone; the famou.s 
Bath Stone is got from the Great Oolite. The Oxford Clay is the 
chief member of the Middle or Oxford Oolite Scries. Above these 
follow the Upper Cretaceous rocks, including the Gault, Upper 
Greensand and Chalk, which extend into the county (10m Wiltshire 
near Frome and from Dorset iie,ar Chard. There are apparently 
no tnie glacial diposits. Low-lying alluvial flats and peat bogs 
occiipy much of the surface west of Glastonbury. Caves in the 
Carboniferous Limestone {e.g. Wookuy Hole, near Wells) have 
yielded lleislocene mammalia and iialaeolitliic imiilemenls. The 
thermal waters of Bath (120° F.) arc rich in calcium and sodium 
sulphates, &c. The chief minerals are coal, freestone and limestone, 
and ores of lead, zinc and iron. 

Agriculime ,—The climate partakes of the mildness of the south¬ 
western counties generally. A high projKirUon, exceeding four- 
fiftlis of the total area of the county, is under cultivation. In a 
county where cattle-feeding and dairy-farming are the principal 
branches of husbandry, a very large area is naturally devoted to 
pasture; and there are large tracts of rich meadow land along the 
rivers, where many of the Uovonsliire farmers place their herds to 
graze. Floods, however, are common, and tlic Somerset Drainage 
Act was passed by parliament on the nth of June 1877, providing 
for the appointment of commissioners to t^e mea.surcs for the 
drainage of lands in the valleys of the Parrett, Isle, Yeo, Brue, Axe, 
Cary and Tone. Cheese is made in various parts, notably the famous 
Cheddar Cheese, which is made in the farms lying south of the 
Mendips. Shee^i-farming is practised both in the lowlands and on 
hill pastures, Leicesters and Soullidowns being the favourite breeds. 
In the Vale of Taunton heavy crops of wheat are raised; this grain, 
barley and oats being raised on about equal areas. Turnips, 
swedes and mangolds occupy most of the area under green crops. 
Somerset ranks after Devon and Hereford in the extent of its apple 
orchards, and the cider made from these apples forms the common 
drink of the peasantry, besides being largely exported. Wild deer 
are still found on Exmoor, where there is a peculiar breed of ponies, 
hardy and small. The Bristol Channel anti Bridgwater Bay abound 
in white- and shell-fish; salmon and herring are also caught, the 
principal fishing stations being Porlock, Mineliead and Watchet. 

Other Industries. —Coal, from the Mendips, and freestone, largely 
quarried near Bath, arc the chief mineral products of ^merset 
mthough brown ironstone, zinc, limestone and small quantities of 
slate, gravel, sand, sulph.ate of .strontia, gypsum, ochre. Fuller's earth, 
marl, cement, copper and manganese are also found. Lead mining 
is carried on near Wellington, and load washing in the Mendips; but 
these industries, like the working of spathose iron ore among the 
Brendon hills, are on the wane. The chief manufactures are those 
of woollen and worsted goods, made in a large number of towns; 
silk made at Frome, Taunton and Shepton Mallet; gloves at Yeovil, 
Stoke, Martock and Taunton; lace at Chard; linen and sailcloth at 
Crewkerne; horsehair goods at. Bruton, Castle Cary and Crewkeme; 
crape at Dulverton and Shepton Mallet. Tobacco, snuff and spirits 
are also manufactured; and there are large potteries at Bridgwater, 
where the celebrated bath-brick is made, and at Weiton-super- 
Mare; carriage works at Bath and Bridgwater; engineering and 
machine-works also at Bridgwater. On the Avon, copper and iron 
are smelted, while several other rivers provide power for cotton, 
worsted and paper mills. The bulk of the export trade passes 
through Bristol, which is situated mainly in Gloucestershire, though 
it has large docks on the Somerset side of the Avon, and others at 
Portishoad. 

Camnutnication. —Somerset is well furnished with railways. 
The Great Western runs between Frome, Radstock, Bath and 
Bristol, and from Bristol it curves south-west through Weston and 
Bridgwater to Taunton, dividing there and poniiig on into Devon. 


o™tof^.5Sf,and'‘fo“a^^S^ 

and Chard via Ilminstcr on the south. The’ Souto-v[^t^*^^’ 
line from London passes through the soutli-west mam 

running from Templc^mbe to llZnX in fc Lid th ° W’ 

^ Shepton Mallet^ ^dstock' 
A'’™ «°ws irom Bradford i^SSh!« 

Population and Administration.—The area of the ancient 
county ts 1,043,409 amis, with a population in 1801 of 711 

Lr’ti^H Tk • contains 40 hundreds and two 

liberties. The municipal boroughs are—Bath, a city and countv 
orough (pop. 49,839), Bridgwater (15,209), Chard /44J7f 

YeoTSi^^Th; Taunton (21 ,o 87)\ Weui a city (JsS; 
veovii (9861). The urban districts are—Bumhain 
Qevedon (5900), Crewkeme (4226), Frome (ij or?) Hio-bbv'd!?’ 

^233 1 Ilminster (2287). M&omcr NortoS, (5809), mSS 

StreetfaoiSi wVh 3 “BB‘'?‘'|S,/^ 3 S 5 )/Shcpton Mallet 

fare fWeUmgton (7283), Weston- 
may VV iveli.srombe (1417). Among other towns 

(1975), (1^8), Castle Cary (1902), Cheddar 

m the wester'®’” ( 3 .Si 2 )and Wincanton (1892). The couiity is 
It lia.s one couV™'^’ ®”'‘ assizes are held at Taunton and Wells, 
sessional divisiort-‘i”?’^'-'||’ sessions, and is divided into 22 potty 
separate courts of q 7 boroughs of Bath and Bridgwater have 
and those of Tauntoi^ .sessions and commissions of the peace, 
sinns of the peace. TObs and Yeovil have separate eommis- 
Somerset is in the dioces 1 *-f' number of civil parishes is 485. 
parts in the dioceses of Bris®afb and Wells, excepting small 
ecclesiitstical parishes or distrit*nd Salisbuiy; it contains 508 
seven parliaraentarydivision-s—NPbolIy or in pait. There are 
Southern, Bridgwater and Westem'^tn,Wells, Frome, Eastern, 
ing one member; while the parliaI^Ycllington, each return- 
returns two members, and that of TaiiWy borough of Bath 
the county includes the greater part of the one member; and 
the parliamentary borough of Bristol. "them division of 

History .—In the 6th century Somerset wit- 
borderland between the Welsh and Saxons, the Is debatable 
pushed their way slowly westward, fighting battles of whom 
raising fortifications at important points to secure their oly and 
lands. Their frontier was gradually advanced from thcered 
the Parrett, and from the Parrett to the Tamar, Taunton tfo 
a border fort at one stage and Exeter at another. By 6^, 
Somerset had been conquered by the West Saxons as far os the 
Parrett, and there followed a struggle between the kingdoms of 
Wessex and Mercia, decided by a great victory of Ine in 710, 
which led to the organization of the lands cast of the Parrett ns 
part of the kingdom of Wessex. There were still occasional 
inroads by the Welsh, Taunton Castle being captured in 721, but 
from the 8th century the West Saxon kings were rulers of what 
is now known as Somersetshire. About this time the bishopric 
of Wells was founded, and the monastery of Glastonbury restored 
by Ine. The next hundred and fifty years were the period of 
Danish invasions. Egltert, king of Wessex, became Bretwalda 
or overlord of all England in 827, and under him Wessex with 
the other frontier kingdoms was organized for defence against 
the Danes, and later the assessment of dancgeld led to the sub¬ 
division of Wes.sex for financial and military purposes, which 
crvstallized into the divisions of hundreds and tithings, probably 
with the system of assessment by hidation. King Alfred’s vic¬ 
tory in 878, followed by the Peace of Wedmore, ended the incur¬ 
sions of the Danes for a time, but a hundred years later they 
were again a great danger, and made frequent raids on the west 
coast of ^merset. At some time before the Conquest, at a date 
u.sually given as 1016, though evidence points to a much earlier 
and more gradual establishment, England was divided into shires, 
one of which was Somerset, and tradition gives the name of the 
first e^l as Hun, who was followed by Eamulf and Sweyn, son of 
Godwm. TJicre has been curiously little variation in the territory 
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included in the county, from the date of the Gheld Inquest 
in 1084 to the second half of the 19th century, when certain 
minor alterations wore made in the county boundary. These 
have been practically the only changes in tiic county boundary 
for 900 years, if we except the exclusion of Bristol from the county 
jurisdiction in 1373. 

At the Conquest Somerset was divided into about 700 fiefs 
■* held almost entirely by the Normans. The king’s lands in 
Somerset were of great extent and importimce, and consisted, in 
addition to tlic ancient demesne of the Crown, of tlie lands of 
Godwin and Earl Ilarold and t) le estates of Queen Edith who died 
in J074. The bishop of Winchc-ster owned a vast property of 
which Taunton was the centre, luiil about one-tenth of the eourity 
was included in the esUtes of Die bishop of Coutances, which were 
akin to a ky barony and did not descend as a whole at the 
bishop’.s death. The churches of Glastonbury, Alhehiey and 
Muchelney still owned vast lands, but Norman spoliation had 
deprived them of much tliat they hud held before the Conquest. 
Among the great lay tenants who divided the conquered lands 
were the count of Mortain (the Conqueror’s lialf-brolhcr), R<k‘ 
de Corcelles, Walter de Douai, Roger Arundel and Willk^^^ ' 
Mohun. About this time or a little kter many Norma^ 
were built, some of which have survived. 

Riclunont (near W’est Harptree), Nunney, EarlcigVj ' ’ 

Stoke Courcy, Taunton and Uunstcr were pro’^^^j^g 
important. Sinncrset was very rich in tooi^ g„^ 
Domesday, winch poiiits to a consalerabR^^ MiJbornc 

liefure the Conquest ; Bath, ^unton, lle^^, Uproughs in 1087, 
Port, Bruton, Langport and Axbridge^i at YeovU. Somerton! 
and there was the nucleus ol a the meeting-places 

Uchester and Taunton were ^liot slieriffs for Somerset and 
of the shire court. There we^j^ sheriff for each county was 
Dorset until 1566 when a ^Somerset, as part of Die kingdom 
appointed. In the 7th ceiUie diocese of Winchester. Tlie new 
of Wessex, was inckdofunded in 7.04, contained Somerset until 
bishopric of Sherboty dividod into the dioce.ses of Salisbury, 
910, when the see Die latter ind tiding the whole county of 
Exeter and Wiocese was divided into Dirce archdeaconries; 
Somerset. Teaneries, Wells with seven, and Taunton with four. 
Bathwithfwacn the chapters of Bath and Wells as to the 
Di.spute-thc bishop led to a compromise in 1245, the .election 
olectiy the uhapters joiiiDy, and the see being known as the 
beipric of Bath and Wells. There lias always been ,a strongly 
^ed division of the county into East and West siimeriiet, a 
*eUc of the struggles between the Welsh and Saxons, which was 
recognized for parliamentary purposes by the act of 1832. Somer- 
set eonumed 37 hundreds in 1087, and now contains 41. There 
l»ve been considerable iiiodificaDoas of these hundredal divi¬ 
sions by qggregation or subdivision, but since the 1 sth century 
there has bean little change. Tlie meeting-place of the hundred 
courts at Die village or town which gave its name to the 
hundred in the cases of Bruton, ranninfp.on, Carhampton, Chew, 
Chewton, Crewkemc, I'rorae, Glaston Twelve Hides, Huntspill, 
Kiimersdon, Kingsbury East, Milverton, North Curry, North 
Petherlon, Norton Ferris, Pitney, Portbury, Somerton, South 
Petherton, Taunton, Tintinhull, Wellow, Wells Forum and 
Winterstoke. The hundred of Abdiek and Buhtone met at 
Ilford Bridges in vStocklinch Magdalen, Andursfield hundred 
court was held at the hamlet of Andersfield in the parish 
of Goatburst, Bath Forum hundred met at Wedcombe, Bemp- 
sto^ at a huge stone in the parish of AUerton, Brent and 
Wrington ajt South Brent, Catsash at an ash tree on the road 
between 'C$stle Cary and Yeovil, Hartcliffe and Bedrainster 
at a lofty cliff between the parishes of Barrow Gurnes and 
Wmford, Horethorne or Ilurcthorne Down near Milbornc Port 
Whitstonc at a hill of the same name near Shepton Mallet' 
Wrlliton and Freeraanors in the village of Williton in the parish 
of St Dccumans, and Whitley at Wliitley Wood in Walton 
parish. In the case of .Kingsbury the meeting-place of the 
h^undred is not known. great liberties of the county were 
Cranmore, Wells and Leij^, which belonged to thi abbey of 


Glastonbury; Easton wd AmrilJ ant} Hampton and Ckverton. 
which were the liberties of the abbey of Bath; Hinton and 
Norton, which belonged to the Carthusian priory of Hinton • 
Withiim Priory, a libertytjf the house of that name; and Williton 
Freemanor, which helorfged for a time to the Knights Tengilais. 

The chief families.of the county in the middle ages were these 
of De Mohun, Valet, Revel, De Courcy, Montacute, Beauchamp 
and Beaufort which bore the titles of earls or dukes of Somerset 
from 1396 to 147*- Edward Seymour was made duke of 
Somerset in i547j and in 1660 the title was restored to the 
Seymour fari'h', by whom it is still held. The marquess of 
Bath ii thcrcpre.sentative of the Thynne family, which has long 
been settbd in the county, and the predecessors of the earl of 
Lovelace have owned land in Somerset for three centuries. 
Hinton St-George has been the seat of the I’oulett family since 
the i«h.dcntury. The De Mohun family were succeeded in the 
147! >*!ntury by the Luttrells, who own great estates round 
Tu»Rter Castle. Tlie families of Hood, Wyndham, Acknd, 
:#trachey, Jirokcley, Portman, Hobhouse and 'J’revefyan have 
been settled in Somerset since the 16th century. 

Somerset was too distant and isolated to take much share in 
the early baronial rebellions or Die AVars of the Roses, and was 
really without political history until the end of the middle ages. 
The attempt of Perkin Warbcck in 1497 received some support in 
the county, and in 1547 and 1549 there were rebellions against 
enclosures. Somerset look a considerable part in the Civil War, 
and with the exception of Taunton, was Ro3-alist, all the strong¬ 
holds being garrisoned and held for the king. Waller wm 
defeated at Lansdovoi near Bath in 1643, and Goring at the 
balDe of Allermoor in 1645. This defeat was followed by the 
capture of the castles held by the Royalists. Bridgwater and Bath 
fell in July 1645, Sherborne Castle was taken in August, and 
after the capture of Nunney, Farleigh and Bristol in September 
1645 Die whole county wiis subdued, and very heavy fines were 
inflicted upon the Royalists, who included nearly all the great 
landowmors of the county. Somerset was the Dieutre of Mon¬ 
mouth’s rebellion, and lie was proelaimcd king at Taunton in 
1685. The battle of Scdgcinoor on the 4th of July was followed 
in the autumn by the Bloody Assize held by Judge Jeffries. 

Somorsol has always been an agricullunil county. Grain was 
groivn and cxi>orted from the nlh century to the end of the i8th. 
Cidor-inaking has Vk'oh carried on for centuries. Among other 
early industries, salmon and herring fisheries on the west coast were 
very profitable, and mining on the Mendips dated from the pro- 
Roman period. Stone quarrying at Hambdon Hill and BaUi began 
very early m the history of the county; and the load mines at Welling¬ 
ton and toe slate quarries at Wiveliscombc and Treborough Iiavu 
boon worked for more than a century. Coal has been niinod at 
Railstock from a very remote date, but it did not become of great 
imporlanco commercially until the county was opened up by canals 
and railways in the iqth oentury. Sheep farming was largely 
earned op after toe period of enclosures, and Die woollen trade 
flourished in Rrome, Bath Bridgwater, Taunton and many other 
towns Irom tEc 14th to tAO 19^ contunch. Glovp- pi^ ^jjjg was 
centred at Stoke and Yeovil at the end of the iSto century and 
became an important subsidiary occupation in many country 
districts. The county was represented iii the parliament of laoo 
and probably in the earlier parliamentary councils of Henry III, 
In 1295 it was represented by two knights, and twelve bproiighs 
returned two burgesses pach. There have been many fluctuationff 
in toe boi-ough representation, but the county continued to return 
two members until 1832, when it was divided into Somerset East 
and Somerset West, each of which divisions returned two membeis. 
Two additional raembofs were returned after 18C7 for a third—the 
Mid-Somerset—tlivision of the county, until by toe act of j88« the 
whole county was divided into seven divisions. 

Antiquiiies,~ThB great possessions of the bishopric and of 
the abbey of Gkstonbury led to a remarkable kck of castles in 
the mid part of the county, and also tended to overshadow Ml 
other ecclesiastical foundations. Even in tfie other parts of 
the county casDes are nor a prominent feature, and no mnnustjf 
churches I'emain perfect except those of Bath and its cell, 
Dunster. At the dissolution of monasteries Bath was suppressed, 
the monastery of Gkstonbury was destroyed, as were most of tl;!^ 
smaller monasterks also. Of those which have left any reipaitts, 
Woudspring, Montacute (auniac) and Old Cleeve <Cwtors»iy 
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are tiie mest retnarkaide. Athebiey, founded by Alfred on the 
spot 'where he found shelter, has utteriy perished. Moatacute 
aad Dnnster fJH a place m both ccclesiastioal and military history. 
The oastle of Robert of Mortain, the Conqueror’s brother, was 
built on tlie pcalaed hill {nmns acutus) of Leodgaresburh, where the 
holy cross of Waltham was found. The priory arose at the foot. 
Dunster, one of the few inhabited castles in England, stands on 
a hill crowned by an English mound. Besides these there are 
also remains at Nunney and (iistlc Cary. In ecclesiastical 
architecture the two great churches of Wells and Glastonbury 
supply a .great study of the development of the Early English 
style out of the Norman. But individual architectural 
interest of the county tics in its great parish churches, chiefly 
in the Perpendicular style, which are especially noted for their 
magnificent towers. They are so numerous that it is not easy 
to select examples, but besides those at Bath, Taunton and 
Glastonbury, the churches at Bridgwater, Cheddar, Crewkernc, 
Dunster, Ilminster, Kingsbuiy, Leigh-on-Mcndip, Murtock and 
Yeovil may be specially indicated. Of earher work Uicre is 
little Norman, and hardly any pre-Conquest, but there is a 
characteristic local style in some of the smaller buildings of llie 
14th century. The earlier churches were often cruciform, and 
sometimes with side towers. In domestic remains no district 
is richer, owing to the abundance of good stone. Qevedon 
('ourt is a very fine inhabited mitnor-house of the T4th century, 
and tlw houses, great and small, of the 15th, i6th and 17th 
rerituries are very numerous. Indeed, the style has never cjuite 
gone out, as the gable and the mullioned window have lingered 
on to this day. Barrington Court in the i6tji century and 
Montacute House in the 17th are specially fine examples. There 
are also some very fine bams, as at Glastonbury, Wells luid 
Pilton. 

Sec J. Collinson, history a>fd Antiquities of the County of Somerset 
(Bath, 1791); W. Phelps, History and A ntiquUies of Somerset (f-ondon, 
1839); K. W. Eytun, Domesdav Studies ; Analysis of the Somerset 
Survey (London, 1880); F. T. Elwortliy, tIVd Somerset Word-linnh 
(Dialect Society, London, 188O); Roger, Myths and Worthies of 
Somerset (London, 1887); C. R. li. Bairelt, Somerset Highways, 
Byways and Waterways (T.ondon, 1894); C. Walters, Ilvgone Somerset 
(London, 1897); Victoria County History; Somerset; also variour. 
publications by the Somerset Record Society, the Proceedings of the 
Somerset Archaeological and Natural History Society, and Somerset 
Notes and Queries. 

SOMERSWORTH, a city of Strafford county, New Hamp¬ 
shire, U.S.A., on the Salmon Falls River, 5 m. N. of Dover, and 
opposite the town of Berwick, Maine, industrially a part of 
Somersworth. Pop. (1890), 6207; (1900), 7023 (3166 foreign- 
born)j (1910), 6704. Somersworth is served by the Boston S 
Maine railroad, and is connected by electric line with Rochester 
and Dover. The river furnishes good water power, and the city’s 
chief interests are m the manufacture of cotton and woollen 
goods, and bools and shoes. It has a public library. In the south¬ 
west part is Central Park, lying along the shore of Willand’s 
Pond. 'The municipality owns and operates the waterworks. 
A settlement was established here in the latter part of the 17th 
century, when the territory was a part of Dover. In 1729 the 
parish of Suram«:sworth was organized; in 1754 this parish was 
erected into the town of Somersworth; in 1821 the first company 
was formed to develop the water-power and establish cotton and 
woollen mills; in 1849 the southern half of the town was set- 
oS and incorporated as RoUinsford; and in 1893 Somers¬ 
worth was chartered as a city. 

See W. D. Knapp, Somersworth, an Historical Sketch (1894). 

SOMERVILE, WILLIAM (1675-1742), English poet, eldest son 
of a country gentleman, was bom at Edstonc, Worcestershire, 
on the 2nd of September 1675. He was educated at Winchester 
College and at New College, Oxford. After his father’s death 
in 1705 he lived on his estate, devoting him.self especially to field 
^rts, which sujylied the subjects of his best-known poems, 
ffis publications were The Two Springs (1725), a fable; Occu- 
sioruU Poems .. .(1727); The Chase (1735) Hobbinol, or the Rural 
Games (1740), a burlesque poem; and Field Sports (1742), a 
poem on hawking. Somervile died on the 19th of July 1743. 


His Chase pasKid through many editioas. It was illustrated by 
Bewick (1796), by Stothard (tS®®)* and by Hugh Thomson 
with a preface by R. F. Shaip. 

SOMERVILLE, MARY (1780-1872), British scientific writer, 
was the daughter of Admiral Sir William George Fairfax, and was 
born on the 26th of December 1780 in the manse of Jedburgh, 
the house of her mother’s sister, wife of Dr Thomas SomerviUo 
(1741-1830), author of My Own Life and Times, whose sop was 
her second husband. She received a rather desultory education, 
and mastered algebra and Euclid in secret after she had left 
school, and without any extraneou.s help. In 1804 she married 
her cou.sin. Captain Samuel Gieig, who diid in 1806; and 
in 1812 slie married another cousin, Dr William Somerville 
(1771-1860), inspector of tl>c army medical board, who encour¬ 
aged and greatly aided her in the study of the physical scieuces, 
After her marriage she made tlic acquaintance of the most 
eminent scientific men of the time, among whom her talents 
had attracted altenlion before she had acquired general fame, 
Laplace paying her the compliment of stating that she was the 
only woman who understood his works. Having been requested 
by Lord Brougham to translate for the Society for the Diffusion 
of Useful Knowledge the Micanique Celeste of Laplace, she 
greatly popularized its form, and its publication in 1831, 
under the title of The Mechanism of the Heavens, at once 
made her famous. Her other works are the ConnexioH'.of the 
Physical Sciences (1834), Physical Geography (1848), and 
Molecular and Microscopic Science (i86y). Muolr of the 
popularity of her .writings was clue to their clca.r and crisp 
style and th<; underlying'unthusiiwm for Ircr .subject which 
pervaded tlicni. In 1835 she received a pension of £300 from 
government. She died at Naples on the zStli of November 
1872. In the following year there appeared her Personal Read- 
lections, consisting of reminisconenfi written during her dd 
ago, and of great interest both for what they reveal of her own 
character and life and the glimpses they afford ,qf the literary 
and seii'iitific .society of bygone timcfi. 

SOMERVILLE, a city of Middlesex county, Massachusetts, 
U.S.A., on the My.stic River, adjoining Boston (Charlestown), 
(anibriilge, Medford and Arlington. Pop. (1890), 40,152; 
(igoo), 61,643, of whom 17,232 were foreign-born; (1910 
census). 77,236. Of the foreign-born (in 1900) 6400 were 
Engli.sli-Cianadians, 5542 were Irish, 1321 were English, 610 
were French-Capadians, 590 were Italians, 576 were Scotch 
and 556 were Swedish. Somerville is saved by the Boston & 
Maine railroad and by suburban electric railway lines. It is 
a residential and manufacturing suburb of Boston, of which, 
industiially, it forms a part; it is included in the metro¬ 
politan water, sewer and park districts, and in the Boston 
postal district. It comprises an irregular (laud) area of 4'96 
sq. m. in the Mystic Valley and along a range of hills or ridges, 
of which the largest are Prospect, Spring, Winter, Central and 
Clarendon hills. Among its public buildings and institutions 
arc a fine public library (187s) with 80,000 volumes in 1908, the 
city-hall, a state armoury, Somerville Ho^ital, the city pooir 
house, a Roman Catholic home for tlie aged, and two Jjigh 
schools (English and classical). Among tlie parks .are JJroatlway 
Park, Central Hill Park, Preyed Hill Park, tineoln Park, apd 
Nathan Tufts Park. The totol value of tlie city’s factory 
product in 1905 was $22,955,197, an increase of 14-4 per cent, 
over that of 1900; in 1890 the product value was only $7,307,522, 
The estabKshments include slaughtering and meat-packing 
houses, whose product is by far the most yaluabk m the city, 
bloachcries, finisliing factories, ^ass-works, machine shops, tube- 
works, jewelry factories, and a desk factory. There are also 
lumber and coal yards. Blue slate-stone used for building 
purposes is quarried. 

Somerville, originally a part of Qiarfestoiivn, yas setGed, in 
1630. Six hundred aaes, the ■' Ten Hills Faun,*’ were gi»ntcd 
hae in 1631 to John WinthregD^ who built and launched here 
in that year the “ Blessing of the Bay/’ liie fitst ship, built in 
Massachusetts. For more than a century it wiys a sparsely 
tottled farming eommuBity, the only artjcie oi mfWfacfur? 
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being bricks. On the 19th of April 1775 the British columns 
returning from Concord were harassed by the farmers here, 
as in the other towns along the line of march. Se veral of the 
hills of Somerville (e.g. Prospect and Central Hills) were fortified 
during the siege ol Boston. On Prospect ‘Hill on the i8th of 
July 1775 Israel Putnam raised the “ Appeal to Heaven ” 
flag, and here also is .said to have been raised on the ist of 
January 1776 one of the earliest of the Continental .standards, 
the Union Jack and Stripes. On Powder House Hill (originally 
Quarry Hill), in Nathan Tufts Park, there still stands an 
interesting old slate-stone powder-house, a circular building. 
30 ft. high, with a conical imp, originally built (about 1703) for 
a windmill, deeded in 1747 to the Massachu.sctts Bay Colony, 
used in 1756-1822 as a powder-house, and now marked by a 
bronze tablet erected by the Massachicsetts Society of the 
Sons of the Revolution; on the i.st of September 1774, General 
Gage seized 250 half-barrels of powder .stored here in anticipa¬ 
tion of the outbreak of hostilities; in 1775 the powder-house 
became the magazine of the American forces besieging Boston, 
and at that time Nathanael Greene maintained his headquarters 
at the Samuel Tufts House, and Charles Lee had his head¬ 
quarters at the Oliver Tufts House, in Somerville. After the 
battle of Saratoga some of Burgoyne’s officers were housed 
here. The opening of the Middlesex Canal through the town 
in 1803 and of the Bo.ston & Lowell railroad in 1835 gave an 
impetus to the town’s growth. In 1834 an Ursuline Convent, 
built in 1827 on Mt Benedict, was sacked and destroyed by an 
anti-Catholic mob. In 1842 Somerville was separated from 
Charlestown and incorporated under its present name; it was 
chartered as a city in 1871. 

See T. H. Hurd, TTisfory of Middle.iex County (3 vols., Philadelphia, 
1890); S. A. Drake, History of Middlesex County (2 vols., Boston, 
1880); K. A. Samuels, Somerville Past and Present (Boston, 1897); 
Miss M. A. Haley, The Story of Somerville (Boston, 11103). 

SOMERVILLE, a borough and the county seal of Somenset 
county. New Jersey, U.S.A., in the north central part of the 
state, on the Raritan River, about 36 m. S.W. of New York 
City. Pop. (i8go), 3861; (1900), 4843, of whom 560 were 
foreign bom; (1905, stale census), 4782. It is served by the 
Central railroad of New Jcr.sey and by inter-urban electric 
lines. Adjoining the borough on the west is the town of Raritan 
(pop. in 1005, 39'54). Places of interest in Somerville are the 
Old Parsonage of the Dutch Reformed Church, built in 1750- 
1751 of brick imported from Holland by the Rev. Thcodorus 
Jacobus Frelinghuyscn, the first pastor; the Wallace House, 
built in 1778 and occupied by General Washington as his head¬ 
quarters during the following winter, when the main army was in 
camp at Bound Brook; and Duke’s Park (partly in Raritan), 
the immense private estate (laid out as a park and open to the 
public) of James B. Duke, president of the American Tobacco 
Company. Somerville has a fine county court.-house (1909) of 
Alabama white marble. Among the borough’s manufactures 
are stoves, ranges, soil pipes, bricks, woollen goods and shirts. 
Settlements were made within the present limits of Somerville 
in' the last quarter of the 17th century, and the village was at 
first called Raritan, all that part of the Raritan valley from 
Bound Brook to the junction of the north and south branches 
of the river, and including the present Somerville and Raritan, 
then being popularly called “ Raritans.” The present name 
was adopted in 1801. Somerville became the county seat in 
1783, after the destruction of the court-house in what is now the 
borough of Millstone (in Hillsborough township, about 6 m. 
south of Somerville) on the 27th of October 1779 by British 
troops under Colonel John Graves Simcoe; it was incorporated as 
a town in 1863, and as a borough in 1909. 

SOMME, a department of northern France, formed in 1790 of 
a large part of the province of Picardy (comprising Vermandois, 
Santerre, Amifeois, Ponthieu, Vimeu, and Marquenterre) and a 
small portion of Artois. Pop. (1906), 532,567. Area 2423 sq. m. 
It is bounded on the N. by Pas-de-Calais, E. by Aisne, S. by 
Oise, and S.W. by Seine-Inf 4 rieure, and its sea-co^t extends 
a8 m. aloi^ the English Channel. Two streams flowffig into the 


Channel—the Authie on the north and the Bresle on the south¬ 
west-bound it in these directions. The surface consists of 
great rolling plains, generally well cultivated and very fertile. 
The highest point, about 700 ft. above the sea, lies in the south¬ 
west, not far from Aumale. From the mouth of the Authie 
to the Bay of the Somme the coast is lined with a belt of sand 
dunes about 2 m. broad, behind which is the Marquenterre, a 
tract of 50,000 acres reclaimed from the sea by means of dylres 
and traversed by drainage canals. The Bay of the Somme, 
obstructed by dangerous sandbanks, contains the three fishing 
ports of Croloy, St Valery, which is also the chief commercid 
port, and Le Hourdcl. Next come the shingle banks, behind 
which the low fields of Cayeux (25,000 acres) have been 
reclaimed; and then at the hamlet of Ault commence the 
chalk cliffs, which continue onwards into Normandy. 

The river Somme rises to the N.N.E. of St Quentin in the 
department of Aisne, where it has a course of about 25 m.; it 
traverses tlie department of Somme from the south-east to the 
north-west for a distance of about 125 m., through a marshy 
valley abounding in peat. Commanded by Ham, P6ronne, 
Amiens and Abbeville, this valley forms a northern line of 
defence for Paris. Apart from the water-power it supplies, the 
Somme is of great commercial value, being accompanied by a 
canal all the way from its .source wherever it is not itself navig¬ 
able. From Abbeville to St Valery its lower course forms a 
maritime canal 165 ft. 'wide, 12 ft. deep, and 8 to 9 m. long, 
capable of bearing at high tide ves.sels of 300 tons burden. 
From St Valery to the open .sea the current hollows out a very 
variable bed accc.ssiblc at certain tides for vessels of 500 tons. 
The most important affluents of the Somme—the Aiicre from 
the north-east by way of Albert and Corbie, the Avre from the 
south-east by Roye, and the Selle from the south by Conty—join 
the main streams at Amiens. The Authie and the Bresle are 
respectively 63 and 45 m. long. The latter ends in a maritime 
canal about 2 m. long between Eu and Tr6port. 

The mean temperature is lower than tliat of Paris (49° F. at 
Abbeville). The mean annual rainfall i.s 33 in. at Abbeville. The 
dejiartment, especially in the north-east, is one ol the best cultivated 
in France. Beetroot for sugar is the staple crop ot the P6ronne 
arrondissemeiit; cereals, chiefly wheal, fodder and nmugcl-wurzels, 
oil plants, poppy, colza, flax, hemp and jiotatoes arc grown through¬ 
out the departmeut, the lal ler more largely on the seaboard. Stock- 
rai.sing o( all kinds is successfully carried on. No wine is gjrown, the 
principal drinks being beor and cider. Market gardening is of great 
importance round Amiens. Peat-cutting is actively carried on, 
the best qualities and the deepest workings being in the valley ol 
the Somme, between Amiens and Abbeville. lmo.s])lu»tc of fimo 
is also an important mineral product. The manufacture of a great 
variety ot textile goods, especially velvet (Amiens), ot beet sugar and 
alcohol, and ol locks, safes and the like (in the Vimeu), are charac¬ 
teristic industries ol the department, which also carries on saw- 
milhng, flour-milling, brewing, dyeing, ironfoundiug and forging, 
pnnting and the manufacture of paper, chemical products, machines 
and ironmongery, hosiery (in the Santerre), &c. Cereals, horses 
of the Boulogne or Norman breed, cattle, hemp and linen, and the 
manufactured goods are the exports of the department. St Valery 
(pop. 3389) exports vegetables and farm-products (to England), and 
sfungle" for Uic manufacture of earthenware. Besides the raw 
materials for the manufacturing industries, wines and timber, the 
latter largely imported at St Valery, dyestuffs and coal are imported. 

The department is served principidly by the Northern railway, 
and its canals and rivers provide 140 m. ol navigable waterway. 
Administratively the department comprises 5 arrondissements 
(those of Amiefis, the capital, Abbeville, DouUens, Montdidier and 
P6ronne), 41 cantons and 83b communes. The department belouffs 
to the acadimie (educational circumscription) of Lille, and consti¬ 
tutes tlic diocese ol Amiens, which city is also the scat of a court of 
appeal and the headquarters of the region of the II. army corps, 
wherein the department is included. 

The most noteworthy places arc Amiens (the capital), Abbeville, 
Montdidier, Kronne, Doullens, St Kfquier, Crfey and Ham, which 
arc treated under those headings. Tnc following places may also 
be mentioned : Albert (pop. 6656), after Amiens and Abbeville the 
most populous town in the department and a centre for macliine 
construction; Villers-Bretonneux (pop. 4447), a centre of hosiery 
manufacture; Corbie, once celebrated for its Benedictine abbey 
(founded in the 7th century), the church of which (i6th-i8th century) 
is still to he seen; L’Etoile, with the well-preserved remains of a 
Roman camp; Folleville, which has a church (istih century) contain¬ 
ing the fine Renaissance tomb pf Raoul dc Lannoy; Picquigny, with 
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tho remains of a chiiteau of the i^th, 15th and i6th centuries, once 
one of the chief strongholds of Picardy; Rue, where there is a fine 
chapel of tho tsth century; and Tillofoy, which has a Renaissance 
church. 

SOMMER, in architecture, a girder or main beam of a floor; 
if supported on two storey posts and open below, it is called a 
bress or breast-summer. The word is ^so spelled “ summer,” 
and is the same as “sumpter,” a pack-horse, Fr. sommier, 
0 . Fr. sawme, from how Lat. salma, pack, burden, Gr. trdy/xo, 
a-drrttv, to fasten a pack on a horse. 

SOMMERFELD, a town of Germany, in the Prussian province 
of Brandenburg, on the Lubis, 40 m. S.E. of Frankfort-on-Oder, 
by the railway from Berlin to Bre.slau. Pop. (1905), 12,251. 
It has a Roman Catholic church, three Evangelical churches, 
several schools and a hospital. Its manufactures of woollen 
cloth are important; and it also contains finishing and dye- 
works, an iron-foundry, boiler-works and breweries. 

SOMMERS, WIIiUAM (d. 1560), court fool of Henry VIII., 
is said to have been brought to the king at Greenwich by 
Richard Fermor, about 1525. He was soon in high favour with 
Henry, whose liberality to Sommers is attested by the accounts 
of the royal household. The jester poissessed a shrewd wit, 
which he exercised even on Cardinal Wolsey. He is said to have 
warned his master of the wasteful methods of the exchequer and 
to have made himself the advocate of the poor. His portrait is 
shown in a painting of Henry VIII. and his family at Hampton 
Court, and he again appears with Henry VIII. in a psalter 
which belonged to the king and is now in the British Museum. 
He was probably the William Sommers whose death is recorded 
in the parish of St. Leonard’s, Shoreditch, on the isth of June 
1560. 

For Ills po-sition in iGth- ami 17th- century literature sen T. Naish, 
Pleasant Cnmedie called Summers' last Will and Testament (pr. 1600); 
S. Rowlands, Good Newes and Bad Newes (1022); and a popular 
account, A Pleasant Historie 0/ the Life and Death of IVilliam Som¬ 
mers (reprinted 1794). See also John Doran, History of Court Fools 
(1858). 

SOMNAMBULKM (from Lat. somnus, sleep, and amhtdare, 
to w^k), or sleep-walking, the condition under which people 
arc known to walk along while asleep, apparently unconscious 
of external impressions, return to bed, and when they awake 
have no recollection of any of the.se occurrences. Sometimes 
the actions performed are of a c-omplicated character and bear 
some relation to the daily life of the sleeper. Thus a cook has 
been known to rise out of bed, carry a pitcher to a well in the 
garden, fill it, go back to the house, fill various vessels carefully 
and without spilling a drop of water, then return to bed, and have 
no recollection of what had transpired. Again, .somnambulists 
have been observed to write letters or reports, execute drawings, 
and play upon musical instruments. Frequently they have 
gone ^ong dangerous paths, executing delicate movements 
with precision. 

Four types of somnambulists may be noticed : (i) those who 
speak witWt acting, a common variety often observed in 
children and not usually considered sonmambulistic; (2) those 
who act without speaking, also well known and the most common 
type; (3) those who both act and speak, more exceptional; and 
(4)those who both act and speak and who have not merely the 
sense of touch active but also the senses of sight and hearing. 
The fourth class is the mo.sl extreme type and merges into the 
physiological condition of mesmerism or hypnotism (?.».), 
and it is necessary here only to notice it in connexion with the 
subject of sleep. Many olwervations indicate that, at all 
events in some cases, the somnambulist engaged, for example, 
in writing, has a mental picture of the page before him and of 
the words he has written. He does not see what he really 
writes. This has been proved by cau.sing persons to write on a 
sheet of paper lying on the top of other sheets. After he had 
been allowed to wnte a few sentences, the sheet was carefully 
withdrawn and he continued his writing on the next sheet, 
banning on the new sheet at the corresponding point where 
he left off on the first one. Moreover, the somnambulist, by 
force of habit, stroked t’s and dotted i’s at the exact places 
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where the t’s and i’s would have been had he written continuously 
on one sheet, showing that what he was conscious of was not 
what was before him, but the mental picture of what he had done. 

The following table, modified from two such tables given by 
Benjamin Ball (b. 1^33) and Cliambard in their classical article 
" Somnambulisme ” in the Dictionnaire encylopidigue des sciences 
midicales, shows tho relation of tlic various intermediate conditions 
of slccpiM and awaking and of the dreaming and somnambulistic 
states, 'ne horiaontal stroke indicates the presence of the condition 
the name of which heads tho column :— 
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The somnambulist acts his dream. His condition is that ot a 
vivid dream in which the cerebrum is so active as to influence 
centres usually concerned in voluntary movements. Under the 
dominant idea ho executes the movements that this idea would 
naturally excite in the waking state. Many of his movements aro 
in a sense purposive; bis eyes may bo shut so tliat the movements 
are executed in the dark, or the eyes may be open so that there is 
a picture on the retina that may awaken no consciousness, and yet 
may, by reflex mechanisms, be the starting-point of definite and 
deliberate movements. In many cases he does not hear, the audi¬ 
tory centres not responding; but in others suggestive words may 
niter the current of lus dream and lead him to periorm other actions 
thim what he intended to do. On awaking there is either no 
memory of what has taken place or tho dim recollection of a fading 
dream. 

It is important to notice that there is scarcely any action of 
which a somnambulist may not be capable, and immoral acts from 
which the individual would shrink in waking hours may be per¬ 
formed with indifference. Considering the abrogation of self-con¬ 
trol peculiar to the physiological condition, it is evident that no 
moral responsibility can be attached to such actions. In cases 
where somnambulistic propensities place a person in danger, an 
endeavour should be made to induce him to return to bed without 
awaking him; as a rude awakening may produce a serious shock to 
the nervous system. Inquiry should then be made into the exciting 
cause of the somnambulistic dream, such as a particular train of 
thought, over-excitement, the reading of special books, the recollec¬ 
tion of an accident or of a crisis in the person's history, with the view 
of removing the cause if possible. It should never be forgotten that 
somnambulism, like chorea, hysteria and epil^sy, is tho expression 
of a general morbid predisposition, an mdication of a nervous 
diatliesis, requiring careful treatment so as to avoid more dangerous 
maladies. 

See also Sleep and Muscle and Nerve (physiology). 

SOMNATH, an ancient decayed city of Kathiawar in the 
province of Bombay, India. Pop. {1901), 8341. It is situated 
on a bay of the Arabian Sea. 'The port, which Is called Verft- 
wal, is distinct from the city proper (Deva-Pattan, Somnath- 
Pattan, or Prabhas). Tlie latter occupies a prominence on the 
south side of the bay, is surrounded by massive fortifications, 
and retains in its rums and numerous tombs many traces of its 
former greatness os a commerce ]Bort. But the city was most 
famous for the temple just outside its walls in which stood-the 
great idol or rather columnar emblem of Siva called Somnath 
(Moon’s lord), which was destroyed by MahmQd of Ghazni. 
"The famous “Gates of Somnath,” whidi were supposed to 
have been carried off by Mahmud to Ghwni, had probably no 
connexion with Somnath. They are built of deodar (ii ft. in 
height utd 9} in width) and are richly carved in geometric 

XXV. 13 a 






394 . SOMNUS-~SONATA FORMS 


Saracenic patterns. The gates were attached to the building 
covering Mahmud’s tomb at Ghaeni until their removal to India, 
under Lord Rllenborough’s orders, on the evacuation df Afghani¬ 
stan m 184a. They are now contained in^the arsenal at Agra. 

SOMRllS, the Latin name for the personification of sleep, 
in Greek H>’pnos (Vot'os). He is the son of Night and the 
twin brother of Death, with whom he dwells in the darkness of 
the underworld. At first the difference between the two is 
strongly marked. While Death is cruel and merciless, and 
never lets go his prey once seized. Sleep is gentle and kindly, 
the bestower of rest and pleasant dreams, the soother of care 
and sorrow. Even Zeus is unable to resist his influence, and 
on two occasions was put to sleep by him at the instance of 
Hera. In time, however, the coneeption of Death was greatly 
modified, until at last he was depicted as a beautiful boy, with 
or withtrat wings. In like manner. Sleep came to be used as a 
euphemism for Death. In art the representations of Sleep 
are numerous and varied. On the ehc.st of Cypsclus, Night was 
depicted holding in her hands two .sleeping children—one while 
(Sleep), the other black (Death), His most roramon form is 
that of a vigorous young man, with wings on his forehead; 
his attributes a stalk of poppy, and a horn from which he drops 
slumber upon those whom he puts to rest. In Ovid (Metam. xi. 
592) the home of Sleep is placed in a dark grotto in the land of the 
Cimmerians, where he dwells surrounded by a band of Dreams. 

See Homer. Iliad xiv. 231 —xvi. (72; Hesiod, Theog. 212, 75S; 
Pausaiiias, v, iK, i. 

SONATA (from Ital. sonare, to sound), in musk, originally 
merely a picre “ played ” as opposed to “ cantata,” a piece 
sung, though the term is said to have lieen applied once or twice 
fo a vocal composition. By the time of Corelli two polyphonir 
types of sonata were established, the sonata da chiesa and the 
sonata da camera. 

The sonata da chiesa, generally for one or more violins and 
bass, consisted normallv of a slow introduction, a loosely fugued 
allegro, a caotabile slow movement' and a lively finale in 
some such “ binary ” form (see Sonata Forms) as suggests 
affinity with the danec-tunes of the Suite {g.v.}. This scheme, 
however, is not vety dearly defined, unlil the works of Bach 
and Handel, when it liecoraes the sonata par excellence and per¬ 
sists as a tradition of Italian violin music even into the early 
19th century in'the works of Boccherini. 

The sonata da camera consisted almost entirely of idealized 
dance-tunes. By the time of Bach and Handel h had, on tlic 
one hand, become entirely separate from the sonata, and was 
known us the mite, partita, ordre or (w'hen it had a prelude in 
the form of a lYench opera-overture) the overture. On the 
other hand, the features of sonata da chiesa and sonata da camera 
became freely intermixed. But Bach, who does not use those 
titles, yrt keeps the two types so distinct that they can lie 
recognized by .style and form. Thus, in his six solo violin 
sonatas, Nos. i, 3 and 5 are senate da chiesa, and Nos. 2,4 and 6 
are called partitas, but are admissible among the sonatas a.s being 
senate da camera. 

The sonatas of Domenico Scarlatti {q.v) arc a special type 
determined chiefly by those kinds of keyboard technique that 
are equally opposed, on the one band, to contra^ptal style, 
and, on the other hand, to the supporting of melodics on a life¬ 
less accompaniment. Longo’s complele collection of Scarlatti’s 
sonatas shows that, short of the true developed sonata-st.vle, 
there js nothing between the old sonata da chiesa and Beet- 
hovenish experiments in unorthodox “ complementary keys ” 
that Scarlatti does not carry off with a delightfully irresponsible 
•“ impressionism ” that enables him to be modern in effect 
without any_ serious modern principle. Great, however, as the 
variety of his forms is now known to be, and numerous as arc 

1 A rtfouement is a piece of music forming a complete design, or at 
least not merely introductory; and within such limits as citiicr tu 
contain no radical change of jiace or else to treat changes of pace in a 
simple and symmetrical alternation of episodes. The first complete 
movcmimt of a sonata seldom leads without break to tbs otnera, 
except in modem examples,' but the later mcivomoatB are often 
connected. 


the newly published slow movements, the normal Scarlatff 
pnata is that wliich the concert-player popularizes; firewtirks 
in binary form, with a perfunctory opening, a crowd of pregniuit 
ideas in the complementary key, and, aft«: the douWgjhar, a 
second part reproducing these ideas as soon as possibk in the 
tonic. The sonatas of Paradies are mild and elongated works 
of this type with a graceful and melodious little second move¬ 
ment added. The manuscript on which Longo bases hi§ edition 
of Scarlatti frequently shows a similar juxtaposition of move¬ 
ments, though without definite indication of Ufeir oon^ion. 
The style is stiU traceable in the sonatas of tfie later,classics, 
whenever a first movement is in a uniform rush of rapid motion, 
as in Mozart’s violin sonata in F (Koehel’s Catalogue, No. 377), 
and in several of Qementi’s best works. 

The smata in its main classical significance is a work for one 
or two instruments consisting of a group of movements, four 
movements being the full sdiemc; the last movemeat in the 
same key ^ the first; each movement normally in one tempo, 
complete in design, independent from the other movements in 
themes, but aptly related to them in key and style; and 
constructed in the Sonata Forms {q.v.). 

Though, since the time of Bach (when trios were called sonatas), 
the term is not applied to works for more than two instruments, 
Uie fuU (and even the normal) characteristics of this most 
important of all instramental art-forms are rarely revealed 
except in trios, quartets, &c., and symphonies. 

SONATA FORMS, in music. The sonata forms (see Sonata 
above) rover the whole ground of instrumental music from 
C. P. E. Bach to the advent of tlie instrumental lyric as matured 
by Schumann and of the symphonic poem originated by Liszt. 
They also have a profound influence on classical opera and vocal 
music, and hence, by r^ulsion, upon Wagner, whase life-work 
consisted in emancipating tlie music-drama from tliem. The 
conditions which developed them were the conditions which made 
Gluck’s reform of opera possible; for they arc at once the means 
and the expression of tliat 18th-century d^ge in the Ituiguage 
of music which made it a truly dramatic medium. Hehw our 
present task is the discussion of the largest and most central 
problems pure music has ever dealt with; and, while the external 
technicalities are numerous and prominent, they are significant 
only so long as wc maintain their connexion ■with those problems 
with which the true masters (and only the true masters) of the 
sonata forms arc concerned. Much, then, that is essential -to 
the true sonata forms must come uUder the headings of instru¬ 
mentation, harmony, and other musical categories. But here 
we must confine ourselves to the purely formal aspect, allowing 
only such allusion to other aspects as will help us to see behind 
superficial appearamzs. 

1. The Sonata Style.—J]xt .sonata forms are representative 
of the type of music that attracts lis primarily by its design 
and its larger contrasts, and only in the second place by the 
vitality of its texture. In Bach’s art the reverse is the' case; 
wc listen chiefly to the texture, and our delight in the larger 
designs, though essential, is seldom more thart subconscious. 
Art-forms existed already in Bach’s time, In ■whidt the shape, 
and not the texture, was the object of attention, hut these were 
lighter forms. Bach himself was the greatest master of them, 
but he never tran.scended what was then their legitimate limit 
as an art which is related to his larger work much as decorative 
designs arc related to architecture. Bach’s suites and partitas 
(see Suite) (xmtan (apart from tpeir great preludes, in which 
other principles are involved) one form embodied in several 
different dance rhythms, which is the germ from which the 
sonata was developed. It is sometimes known the “ binary ” 
form; but as .some eminent writers classify its later develop¬ 
ment as “ ternary,” we shall here avoid both terms, and refer 
to it in its earlier manifestations as the “ Suite ” form, and in 
its later as the “ sonata ” form. In the suite it may be rqire- 
sented by the following diagram:— 

I A l. A- noduUthmt 


SONATA FORMS .395 


where the long honrontal Hnte represents the main key, the 
short horizont^ lines represent a second key, the perpendicular 
line represents the division into two portions,* and the letters 
represent the phrases. This form is often typified in the com¬ 
pass of a single melody without change of key or marked divi¬ 
sion, as in that beautiful English tune “ Barlmra Allen," where 
the half-close on the dominant in the fourth bar is symmetrically 
reproduced as the full close on the tonic at the end (see Melodv, 
example r). On a larger scale it admits of great variety and 
elaboration, but the .style of the classical suite never allows it to 
become much more than the musical annli^e of a pattern on a 
plate. The passage from the material in the main key to that in 
the foreign key (from A to B in the above diagram) is continuous 
and unnoticeable, nor is the second part of the design which 
leads to the return of B in the tonic noticeably different in style 
or movement from the earlier part. It has a slightly greater 
range of key, for the sake of variety, but no striking contrast. 
Lastly, the rhythms, and such texture as is necessary to keep 
the details alive, are uniform throughout. 

Now, the essential advance shown by the true sonata forms 
involves a direct denial of all these features of the suite style. 
No doubt one natural consequence of working on a larger scale 
is that the sonata composer tends to use .several contrasting 
themes where the suite composer used only one; and an equally 
natural consequence is that the shape itself is almost invariably 
amplified by the introduction of a recapitulation of A as well 
as of'B in the tonic, so that our diagram would become modified 
into the following- 

ii 

^ Hevtfi^itiuNxt Ot 

varwua Hcy» 

_L_ _AB_ 

But these facts do not constitute a vital difference between 
sonata and suite forms. They do not, for instance, enable 
composers like Boccherini imd the later Italian violin writers to 
emancipate themselves from the influence of the suite forms, 
though the designs may be enlarged beyond the bursting point. 
The real difference lies, indeed, in every category of the art, 
but primarily in a variety of rhythm that carries with it an 
entirely new sense of motion, and enables music to become not 
only, as hitherto, architectural in grandeur and decorative in 
detail, but dramatic in range. The gigue of Bach’s C major 
suite for violoncello, and the allemandc of his I) major clavier 
partita, will show that the suite forms were amply capable of 
digesting a non-polyphonic style and a group of several ron- 
tnusted themes; but they still show the uniformity of rhythm 
and texture which confines them to the older world in which 
visible symmetry of form is admissible only on a small scale. 
Haydn carl write a movement, perhaps shorter than some of 
Bach’s larger dance movements, containing only one theme 
and mainly polyphonic in texture, as in the finale of his tiny 
string quartet in D minor, Op. 42; but the transformations of 
his one theme will be contrasted in structure, the changes of 
rhythm will be a rontinuid surprise, the passage from the first 
key to the second will 'be important and emphatic, and at every 
point the difference in scope between this sonata music and Bach*s 
suite music will be as radical as that between drama and lyric. 
The process of this change was gradual; indeed, no artistic 
revolution of such importance can ever have been accomplished 
more smoothly and rapidly. Yet Philipp Emtiranuel Bach, 
the first to realize the essentials of the new style, obtained his 
object only at the cost of older elements that are essential to 
artistic eon^leteness. And Hayffn himself was hardly able 
to reinfuse such vitality of texture as would give the new form 
permanent value, before he was forty years of age. 

Haydn'S eirlier string quartets, from Of, t to Of. '33, present 
one of the most fascinating sjiectacles of historical development in 
tdl mnsid. He was conteant to begin at a lower level of brilliance 

' In all stages of development it has been usual to repeat at least 
the first portiSn. The repetition is indicated by a sign and may be' 
ignoert ID aniatysiii, thowh Haydn, Beathovan and Brahms have 
sometimes pnodnced special efleots .by it. .The.r^ietition,iof the 
second part is now obsolete, and that of the first nearly so. 


than some of his contemporaries; because fiomithe outset 
his object was the true possibilities of the new style, and iho 
luxuriance of colour could blind him to the lifelessness ofan art 
that is merely suite-foiTn spun out. ■ Haydn’s earliest quickiniove- 
ments in sonata forms are often as short as any suite nio'vement, 
except when he writes for orchestra, where ho is influended 
by the style of the operatic overture as we find it in Gluck and 
in the symphonies of Philipp Emmanuel Bachi In his slow 
movements he at first more often than not worked in the 
style and form of the operatic aria; and in sd, mature' a 
piece as the quartet in G major. Op. 17, No. 5, h« not only on'' 
dorses Philipp Emmanuel Bach’s evident convictiom that opera'* 
tic recitative is within the scope of the sonata, but cocivinces 
us that he is right. It was easy for the early composers of 
sonatas to introduce theatrical features into their instrumental 
music; for the very fact that the sonata forms were in poly¬ 
phonic days the forms of lighter music is a consequence‘Of their 
original identity with the forms of stage-music and dance (see 
OvEKTURx and Symphony). But it needed a very great com¬ 
poser to realizic not only the radically dramatic Character 
of a sonata form in which the ihythm and texture is emanci¬ 
pated from the metrical bondage of the suite, but also its true 
limitations as pure instrumental music. As Haydn's work 
proceeded, so did the freedom of his rhythm and its consequent 
inner dramatic life increase; while the external operatic influraicOS 
.soon disappeared, not so much because they were out of place; 
as because opera itself “ paled its ineffectual fires ’’ in the 
daylight of the pure Instrumental drama with its incomparably 
swifter and terser action. Polyphony, on the other hand, 
steadily increased, and was so opeiily encouraged that in the 
first set of Haydn’s quartets which is entirely free from archaism 
{Op. 20) three of the finales are regular fugues. And from that 
time onward there Is hardly a work of Haydn’s in which highly 
organized fuptto passages are not a frequent means of contrast. 

2. Tht Sonata Form .—In the last-mentioned quaitete of 
Haydn and the works of Mozart’s boyhood, the normal sonata 
form, as we now accept it, is firmly established, and may be 
represented as follows;— 



This diagram is, no doubt, equally true of Philipp Emmanuel 
Bach’s form; and thus wc see how little the external shape 
of a movement tells us as to the ripeness or genuineness of the 
specimen. Apart from this, much confusion of thought is 
caused by the unfortunate terms “ first and second subject,” 
which have misled not only many teachers but nearly all pseudo- 
classical composers into regarding the exposition of the move¬ 
ment as consisting essentially of two themes expanded tO 
the requisite size by appropriate discourse, When we use the 
terms " first and second subject,” then, let us be understood 
to mean any number of different themes, in any vac(iety fif 
proportion, but separable info two groups of which Ihe fl«t 
LS in the tonic while the second is in another related ke^, 
is called the complementoy key. The exposition of a move¬ 
ment in sonata forth contains, then, these two “ subjects ” 
and represents these two keys; and unless the work is too 
large ot too emotional for merely decorative emphasis, the 
exjposition is generally repeated. Then the developn^t 
Mows. It Is normally founded on the materials of the exposi¬ 
tion, but neither confkies itself steadily to any key nor leaves 
its material ^ as it .found it. On the contrary, its functiph 
is to provide a wide range of m.odulation, and to put thlf 
materials into fresh light by r^rbupSn^ 'tnera (see 'ljlki,pDyj 
examples >-7). It cannot be tpo strongly insisted ,t^t m 
the sohata'forms there are ho rules Whatever for the hiiihBw 
of th^es kad their relative prpininence among l^ettiseiil^ 
and ip iheir development., After the deveTpppieht t^e 
first subject retjjnis.in tfie tonic,, with to ' whith, aftet; 
so many changes of key, Is always reassuring as regards 
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design, and sometimes intensely dramatic. The second subject 
follows, also in the tonic. This recapitulation is normally 
very exact, except for the alteration necessary to bring the 
second subject into the tonic instead of, the complementary 
key, an nitration which, of course, will chiefly affect the first 
subject, if, indeed, the original transition was not so simple 
that it could be merely suppressed. In highly organized works, 
however, this point is often marked by some special stroke of 
genius, and even in the most exact recapitulations the great 
meters make minute changes which throw the second subject 
into higher relief. Modem criticism tends to dismiss the 
recapitulation as a conventional and obsolescent feature; but 
this is a great mistake. The classics, from Scarlatti to Urahms, 
give overwhelming proof that it is a primary instinct of com¬ 
posers with a living sen.se of form to conceive of all kinds of 
exposition as predestined to gain force by recapitulation, 
especially in any part that resembles a second .subject. Haydn 
we shall find to be an extreme case; but we have only to regard 
his true second subject as residing in the very end of his exposi¬ 
tion, and his mature work will then illustrate the point with 
special force. Beethoven seems to give one notorious detail 
to the contrary effect, in the first movement of his C minor 
symphony, but the passage only proves the rule more forcibly 
when seen in its context. The powerful phrase that announced 
the second subject is in the recapitulation transferred from the 
resounding triumph of the horns to the impotent croaking fury 
of the bassoons. This, looks like a mere inconvenient result of 
the fact that in 1808 the horns could not transfer the phrase 
from E flat to C without a change of crook. But in earlier 
works Beethoven has made them change crooks on far less 
provocation; and besides, he could easily have contrived a 
dozen tone-colours more dignified than that of the bassoons. 
The point must, then, be one of Beethoven’s touches of Shake¬ 
spearian grntesqueness; and certainly it draws attention to the 
recapitulation. But even if we dismiss it with impatience we 
are then immediately confronted with a new melodic and 
harmonic poignancy in the subsequent crescendo, produced by 
changes as unobtrusive and as essential to the life of the whole 
as arc the deviations from mechanical symmetry in the forms 
of leaves and flowers. With the recapitulation the bare essen¬ 
tials of sonata form end; but the material will probably, in 
works on a large scale, furnish ample means of adding a more 
emphatic conclusion, which is then called the coda. In Beet¬ 
hoven's hands the coda ranges from a dramatic non-existcncc, 
a.s in the distant thunder in which the first niovemcnl of the 
D minor sonata expires, to the mighty scries of new develop¬ 
ments and climaxes which, in the .'jrd and 9th symphonies and 
many other works, tower superbly above the norm^ structure. 

Haydn’s later treatment of .sonata form is very free. He 
shows a sense of space and breadth which, if second to Beet¬ 
hoven’s, can only be said to be so because the terms of Haydn’s 
art did not give it fuller expression. The scale on which he 
worked was so small that he soon found that a regular recapitula¬ 
tion took up all the room he wanted for larger growths to a 
brilliant climax. Moreover, he found that if his second subject 
began with material in sharp contrast to the first, it tended to 
make his movements sound too undeveloped and .sectional for 
his taste; and so in his later works he generally makes his second 
subject on the same n;aterial as his first, until the very end of 
the exposition, where an exquisitely neat new theme forms the 
close. . This cadence-theme dso rounds off the whole movement 
with an appearance of regularity which has led to the belief 
that Ha^dn, like Mozart, observes a custom of rigid recapitula¬ 
tion from which Beethoven was the first to emancipate the 
form. The truth is that the brilliant new developments which 
oust the recapiiulation almost entirely in Haydn’s form are more 
like Beethoven’s codas than anything else in earlier music, and 
the final appearance of the neat cadence-theme at the end is, 
from its very formality, the most brilliant stroke of all. Lastly, 
these tendencies arc characteristic, not of Haydn’s early but 
of his late work. They have been described^ “showing 
form in the making hut this is far from true. They show 


form in an advanced state of development; and further pro¬ 
gress was only possible by the introduction of new qualities 
which at first had a decidedly restraining effect. 

Mozart’s greater regularity is due, not to a more formalizing 
tendency than Haydn’s, but to the fact that he works on a 
larger scale and with a higher polyphony. In actual length, 
Mozart’s movements are .so much greater than Haydn’s that 
sharply contrasted themes and regular recapitulations do not 
hamper him. On the contrary, they give his designs the 
necessary breadth. This was not more his aim than Haydn’s; 
but he had the opportunities of a later generatii.n and tlie 
example of Haydn’s own earlier work, besides a vast experi¬ 
ence of composition (both in contrapuntal and sonata forms) 
that began in his miraculous infancy and made all technical 
difficulties vanish before he was fifteen. At sixteen he was 
writing string-quartets in which his blending of polyphonic and 
sonata style is more surprising, though less .subtle, than Haydn’s. 
At twenty-two he was treating form with an expansiveness 
which sometimes left his music perilously thin, though he was 
never merely redundant. The emphatic reiterations in the 
Paris symphony are not mannerisms or formulas; they arc the 
naturally simple expression of a naturally simple material. 
In a series of easy-going works of this kind he .soon learnt the 
conditions of breadth on a large .scale; and, by the time he came 
under the direct inflyence of Haydn,' every new polyphonic, 
rliylhmie and instrumental resource enlarged the scale of hi., 
designs as fast as it increased their icrsemss and depth. His 
career was cut short, and his treatment of form reached its 
limit only in the direction of emotional expression. The sonata 
style never lost with him its dramatic character, but, while it 
was capable of pathos, excitement, and even vehemence, it could 
not concern itself with catastrophes or tragic climaxes. The 
G minor symphony shows poignant Iceling, but its pathos is 
not that of a tragedy; it is there from first to last as a result, 
not a foreboding nor an embodiment, of sad experiences. In 
the still more profound and pathetic G minor quintet we see 
Mozart for once transcending his limits. I he slow movement 
rises to a height not surpassed by Beethoven himself until his 
second period; an adequate finale is unattainable with Mozart’s 
resources, and he knows it. He writes an introduction, beautiful, 
mysterious, but magnificently reserved, and so reconciles us as 
he best con to the enjoyment of a lighthearted finale which has 
only here and there a note of warmth to suggest to us any 
pretension of compatibility with what went before. 

Beethoven discovered all the new resources needed to make 
the sonata a means of tragic expression, and with this a means 
of expressing a higher rapture than had ever been conceived in 
music since Palestrina. He did not, as has sometimes been 
said, emancipate sonata forms from the stiffness of the recapitu¬ 
lation. On the contrary, where he alters that section it is almost 
invariably in order to have, not le.ss reiaipitulation, but more, 
by stating some part of the second subject in a new key before 
bringing it into tlie tonic. Here, as has been suggested above, 
the effect of his devices is, both in minutiae and in surprises, to 
throw the second subject into higher relief. Every one of the 
changes which appear in the outward form of his work is a 
development from within; and, as far as any one principle is more 
fundamental than others, that development is primarily hai- 
monic. We have elsewhere mentioned his practice of organizing 
remote or apparently capricious modulations on a steady 
sequential progression of the bass, thereby causing sucli har¬ 
monies to appear not as mere surprises or special.effects (a 
form in which they have a highly artistic function in Mozart 
and Haydn) but as inevitable developments (see Beethoven 
and Harmony). The result of this and a ho.st of similar principles 
is an incalculable intensification of harmonic and emotional 
expression. Let us compare the opening of the s^nd subject 
of Haydn’s quartet in A major, Op. 20, No. 6, with the corre¬ 
sponding passage in the first movement of Beethoven’s sonata, 
Op. 2, No. 2. Haydn executes the masterly innovation of 
a second subject that before establishing its true key passes 
through a series of rich modulations. - He b^ns in E minor, 
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rapidly passing through G and A minor, and so to the dominant 
of E, in various phases of tender humour and cheerful climax. 
The keys are remote but not unrelated, the modulations are 
smooth, and the style is that of a witty improviaation. Beet¬ 
hoven’s second subject is intensely agitated; its modulation begins 
like Haydn’s as regards key, but its liarmonies are startling 
and its pace tremendous. Its regular rising bass carries it in 
two steps to a totally unrelated key, through which it is urged 
by the same relentless process with increasing speed, and when 
it is at last driven to the threshold of the key which it seeks as 
its home there is a moment of suspense before it plunges joyfully 
into its cadence. Such rcsourcris as this enable Beethoven to 
give rational dramatic force to every point in his scheme, and so 
they soon oust tho.se almost symbolical formulas of transition 
and cadencw which are a natural feature in Mozarl ’s music and 
a lifeless convention in imitations of it. The growth of Beet¬ 
hoven’s forms is externally most evident ih his new fieedom of 
choice for the complementary key. Hitherto the only possible 
key for the second subject was in major movements the dominant, 
and in minor movements the relative major or dominant minor. 
A sonata which begins by treating all directly related keys as 
mere incidents in establishing the tonic, will very probably 
choose some remoter key as its main contrast; and it is worth 
while trying the opening of the Waldstein .sonata {Op. 53) 
with the simple alteration of C sharp and A natural for 
C natural and A sharp in the bass of the twenty-first bar, 
so as to bring the whole transition to the second subject on 
to the orthodox dominant of G, in order to see, on the one 
hand, how utterly inadequate that key is as a contrast to the 
opening, and, on the other hand, how unnecessarily long the 
transition seems when that is the key which it is intended to 
establish. 

3. The Sonata as a whole .—The history' of the Waldstein 
sonata marks the irrevocable transition from Mozart to Beet¬ 
hoven (see iv. 88); and in his rejection of the well-known 
Andante in F (which was originally intended for its slow move¬ 
ment) Beethoven draws attention to the problem of the sonata 
as a whole, and the grouping of its movements. 'Hie normal 
sonata, in its complete (or symphonic) form, consists of four 
movements : firstly, a quick movement in that sonata form par 
excellence to which our discussion has Ixien hitherto confined; 
then two middle movements, interchangeable in position, the 
one a slow movement in some lighter form, and the other a dance 
movement (the minuet, or scherzo) which in earlier examples is 
of hardly wider range than a suite movement. The finale is a 
quick movement, which may be in sonata form, but generally 
tends to become influenced by the lighter and more sectional 
rondo form, if indeed it is not a set of variations, or even, in 
the opposite extreme, a fugue. Aesthetically, if not historically, 
this general scheme is related to that of tbe suite, in so far as it 
places the most elaborate and highly organized movement first, 
corresponding to the allemande and courante; while the slow 
movement, with its more lyric character and melodious expres¬ 
sion, corresponds to the sarabande; the minuet or scherzo to the 
lighter dance tunes or “ Galanterien ” (such as the gavotte and 
bourrde), and the lively finale to the gigue. But just as the wrhole 
language of the sonata is more dramatic, so are the contrasts 
between its movements at once sharper and more essential to 
its unity. Hence, the diversity of outward forms within the 
limits of the.se four movements is incalculable. 

The first movement is almost always in the sonata form par 
excellence, because that admits of higher organization and more 
concentrated dramatic interest than any other. Often after 
such a movement a slow piece in the form conveniently known as 
A B A, or simple “ ternary ” form (»>. a broad melody in one 
key, followed by a contrasted melody in another, and concluded 
by a recapitulation of the first) is found to be a welcome relief, 
and of great breadth of effect. Of course in all true classics the 
very simplicity of such movements will be inspired by that sense 
of rhythmic freedom and possibility of development that p«-- 
manently rai.ses sonata .form? from the level of a mere decorative 
design; nor, on the other hand, is there any limit to the complexity 
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of form possiWe to a slow movement, except that imposed by the 
inevitable length of every step in its slow progress. Still, the 
tendency of slow movements, even more than of finales, ds to 
prefer a loose and sectional organization. Sonata form is 
frequently used in them by Haydn and Mozart with the success 
attainable only by the greatest ma.sters of rhythmic flow; but 
even in their works the development is apt to be episodic in 
character, and is very often omitted. 

ITie minuet, in Haydn’s and Mozart’s hands, shows a surprising 
amount of rhythmic variety and freedom within the limits of a 
dance tune; but Haydn, us is well known, sighed for its develop¬ 
ment into something larger; and, though Beethoven had long 
emerged from his “ first period ” before he could surpa.ss the 
splendid minuet in Haydn’s quartet in G major. Op. 77, No. 1, 
he achieved in the scherzo of his Eroica symphony the first of a 
long line of movements which establish the scherzo (g.v.) as an 
cs.sentially new art-form. 

'J’he only condition that affects the forms of finales is that a 
sonata involves a considerable stretch of time, and therefore 
its end must be so designed as to relieve the strain on the atten¬ 
tion. In a drama or a story the deeper artistic necessity for 
this is masked by the logic of cause and effect, whichautomatically 
produces the form of an intrigue ending in a denouement. In 
music the necessity appears in its purest form. There is no need 
for finales to be less serious than first movements; or even-, in 
certain ways, less complex; but the attention which could be 
aroused at the outset by problems must be maintained at the 
end by something like a solution. Hence the use of the lighter 
rondo forms, which, by dividing the work into shorter and more 
distinct sections, make the development ea.sier without unduly 
limiting its range. Hence, also, the influence of rondo style 
upon such finales as are cast in true sonata form; and hence, 
lastly, the paradox that the fugue has occAsionally been found 
a possible means of expression for the finale of a dramatic sonata. 
P'or the complexity of the fugue, though incessant, is purely a 
complexity of texture, and the mind in following that texture 
instinctively abandons any effort to follow the form at all, 
finding repose in the change of its interests. 

Now, just as within the typical scheme of first and second sub¬ 
ject, development aiid recapitulation in the first movement, 
there is room for genius in the contrasting of different rhythms 
and proportions, so, within the limits of the simple four-move¬ 
ment scheme of the whole sonata Ls there room for genius in 
the contrast of various types and degrees of organization. The 
complete four-movement scheme seldom appears in works for 
less than three instruments. Beethoven was the first to adopt it 
for solo sonatas, and he soon thought fit to make omissions. 
In Haydn’s work for less than four instruments it was not even 
necessary that the “ sonata ” form itself should be represented 
at ail. Its essential spirit could be realized in the melodic and 
rhythmic freedom of a group or couple of more sectional move¬ 
ments, nor did Beethoven (in Op. z6 and Op. *7, No. i) consider 
such works unworthy of the name of sonata, or (in Op, 54) 
incapable of expressing some of his most origii^ ideas. No 
design is known to pure instrumental music tlwt it not possible 
as a movement of a sonata, if it has the Characteristic freedom 
of rhythm and is not much over a quarter of an hour in length. 
There is no form that has not been so applied; and, indeed, the 
only instrumental form that has maintained a larger develop¬ 
ment outside than inside the scheme of the sonata is that of 
variations {q.v.). 

As the scope and complexity of the sonata style grew, m did 
the interdependence of its movements become more evident. 
With Mozart and Haydn it is already vital, as we have seen in 
the crucial case of Mozart’s G minor quintet; but the diffowoes 
between one scheme and another are not remarkable until we 
study them closely; and, except in key-relationship, it would be 
difficult to trace anything more concrete than principles of con¬ 
trast as interacting between one movement and another. But 
Beethoven’s dramatic power finds as free expreMion in the 
contrasts between whole movements as it finds within the move* 
ments themselves. In his later works, the increase in harmoi^ 
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r.fH'ge. '•'itb tlie owwquent prominence of renwter key-relation¬ 
ships, necessitating the dwelling on these keys at greater length 
causes the key-system of each movement to react on the others 
to OH' extent that would be purposeless in the art of Haydn and 
Mowirt. .Thus in the B flat trio, Ol>. 97,* we find such remote 
keys os G major. H flat and D major placed in positions of great 
functionaJ importance, until we come to the finale, which keeps 
us in suspense by its very low and quiet key-colour, contrasting 
so oddly with its bacchanalian temper. But when the whole 
main body of this finale lias passed before us in the drab colours 
of tonic, dominant and sub-clomituint, the coda marvellously 
explains everything by opening with an enharmonic modulation 
to the most distfuit key yet attained except as a transitory 
modulation. 

As Beethoven proceeded, his growing sense of the functional 
expression of musical forms enabled him to modify and strengthen 
them until their interaction was as free a.s ils principles were 
exact. In the C sharp minor quartet (Op. 1 1) the opening fugue 
is functionally an enormously developed introduction. The 
following aUegro, in tlie startling key of 1) major, the “ arti¬ 
ficial ” flat .supertonic, is a first movement, with its development 
suppressed, and with rertain elements of rondo style as a neces¬ 
sary contrast to the preceding fugue. The startling efl'cet 
produced by thi.s key of D major necessitates a simple and 
limited key-system within the movement itself, thus acxounting 
for the absence of a development. The remaining movements 
faU into their place among tlie keys that lie between the keys 
of D major and (' sharp minor. Thus the slow movement (to 
which the brief ullegro nwderafo forms a dramatic introduction) 
is .a great set of variations in A major, and the strictness of its 
variation form allows no change ol key until the two brilliant 
bursts of remoter harmony, F and C, in the coda. Then follows 
a scherzo of extremely simple design, in E major, with a simll 
part of its trio in A. A short introduction in G sharp minor, 
the dominant, completes the circle of related keys and lead.s to the 
finale which (though cast in a compound of rondo and sonata 
form that would allow it a free range of modulation) contents 
itself with very simple changes, until towards the end, where it 
systematically demonstrates the exact relationship of tliat first 
surprising key of D major to C sharp minor. 

4. The Unity of (he Somta. - Tbe gigantic emotional range 
of Beethoven’s work is beyond the scope of technical discussion, 
except in so far as the technical devices themselves surest 
their emotional possibilities. The struggle between decadence 
and reaction since the time of Beethoven indicates on the one 
.side the desire to rival or surpass Beethoven in emotional 
expression without developing the necessary artistic resources; 
and, on the other side, a tendency to regard form as a .scheme 
which the artist first sets up and then fills out with material. 
Early in the igtli century these tendencies gave rise to 
cwitroversieB which we not yet settled; and befew we discuss 
whbt has taken place since Beethoven we must consider the 
oomiexion between sonata movements in a last new light. 

Historidal Views of art are apt to be too exclusively progressive 
and to regard Higlter and lower degrees of organization in an 
art-form as differing lilce truth and falsehood, liut in trying 
to prove that the megatherium could not survive under present 
conditions, we'must beware of arguing that it never existed ;nOr 
must We cite the fict that man is a higher organism in order 
to’argue that a jelly-fisll is neither organic nor alive. Grganizar 
tion in art, as elsewhere, may he alive and healthy in its lowest 
forms'. The uniformity of key in the soHe forms is low organiza¬ 
tion; but! it is not inorganic until a mild seeker after novelty, 
jlifce A.'G.'Muliat, trins to introduce more keys than it will hold, 
Thte'mtwdependencc of movements in Haydn and Mozart is not 
such high organization as the ideal form of the future, in which 
them is no more breaking up of large instrumental worits into 
separate movemcntB at all; but neither is it a mere suniivaQ 
froln the decorative Contrasts of the suite. Evolutionists must 
not fotgel that in art, as in nature, the survival of the fit means 
the' adapteblHty to environment. And the imme^l works of 
art brmg'itlBeir jKOpor eiivirobment tfith them into later ages. 
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The large instrumental forms have, until recent times, remained 
grouped into sonata movements, because their e^qpression is so 
concentrated and tlieir motion so swift that they cannot, 
witiiin the limits of a single design, give the mind time to dwell 
on the larger contrasts they themselves imply. Thus, in tlie 
" Sonata Appassionata," the contrast between the first subject 
and the main theme of tlic second is magnificent; but that calm 
second theme lasts just the third port of a minute before it 
breaks off. Kow, though the third part of a minute bears about 
the same proportion to the whole design as five hundred lines 
does to the design of Paradise Lost-, though, moreover, this 
theme recurs three times later on, once in an exact recapitulation, 
and twice transformed in terribly tragic climaxes; yet the mind 
refuses to be whirled in le.ss than ten minutes tlirough a musical 
tragedy of such Shakespearian power without opportunity for 
repose in a larger scheme of contrasts than any attainable by 
the perfection and breadth of the single design within the.se 
limits. Hence the need for the following skiw set of variations 
on an intensely quiet tune, which, by its rigorous confinement to 
tlie tonic of a nearly related key, its perfect squareness of rhythm, 
and the absolute simplicity and strictne.ss of its variations, 
reveals the true pathos of the first movement by contrast witJi 
its own awful repose; until its last chord, the first in a new key, 
falls like a stroke of fate, and tarries us headlong into the torrent 
of a finale in which notliing dares oppose itself to those sublime 
forces that make the terror of tragedy more beautiful than any 
mere appeal for sympathy. Thus the dramatic interdependence 
of sonata movements is very strict. Yet the treatmcrfl by each 
movement of its own thematic material is so complete that there 
is little or no scope for one movement to make use of the themes 
of another. Such instances as may be su.spected in Beethoven's 
later works (for example, the similarity of opening themes in 
various movements of tlie sonatas, Op. 106 * and Op. tJo) are 
too subtle to be felt more than subconsciously; while the device 
of clearly quoting an earlier movement occurs only in three 
intensely dramatic 8ituation.s (the introductions to the finales in 
Op. loi, the violoncello sonata. Op. 102, No. 1, and the 9th 
symphony) where its whole point is that of a surprise. 

5. The Sonata since Beethoven. —It is unlikely that really vital 
sonata work will ever be based on a kind of Wagnerian Leit¬ 
motif sy.slem, until the wliole character of instrumental form 
shall have attained the state of things in which the move¬ 
ments are not separated at all. There has been no ambitious 
or “ progressive ” composer since Beethoven who has not, 
almost as a matter of etiquette, introduced the ghosts, of his 
earlier movements into his finale, and defended the procedure 
as the legitimate consequence of Beethoven’s Op, loi. But, 
while there is no a priori reason lor condemning.such devices, 
they illustrate no principle, new or old. The nearest approach 
to some such principle Ls furnished once .by Schumann, who 
always ingeniously adapts the outward forms of the sonata to 
his own peculiar style of epigrammatic and antithetic expression, 
discarding as beyond his scope the finer aspects of freedom and 
continuity of rhythm, and constructing works which bear much 
the same relation to the classical sonata as an elaborate mosaic 
bears to an easel-piidture. Dealing thus with a looser and more 
artificial tyfie of organization, Schumann was able in his D minor 
symphony to construct a huge work in which the movements are 
thematic^y connect^ to an extent which in more highly org^ 
ized works would appear like poverty of invention, but wWch 
here furnishes a rich source of interest. Many other experi¬ 
ments have been tried since Beethoven, by compcKers ^t^e 
easy mastery is that of the artist who, from long practice in 
putting material into a ready-made form, becomes interested 
in the construction of now ready-made forms into which he can 
continue tO put the same material. A sense of beauty is not 4 
thing to be despised* even in pseudo-oMssical art; and neither 
the many'beairtilnl, if mannered, works.of Spobr, Which disguise 
one stereotyped form in a bewildering variety of instrumental 

* In op. loGtho first two notes of the slow movemiiiit ,'wHre an 
aftcrthohitlit added (as Beetttdven Wld his pubilshcr) for the liuc^itw 
of {uodBcing'cueh a oenaeatoau 
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and lltorary ehfcemalsynor the fair more in^ortant and essentially 
varied works of Mendelssohn, deserve the contempt which lias 
been the modem correction for their high position in their day. 
But we must not forget that the subject of sonata forms is no mere 
province, but covers the whole of classical instrumental music; 
and we must here pay attention-only to the broadest essentials 
of its central classics, mentioning what diverges from tiiem only 
in order to illustrate them. Schubert's tendencies are highly 
interesting, but it would carry us too far to attempt to add to 
what is said of tliem in the articles on Music and Schubert. 

The last great master of the sonata style is Brahms. A larger 
.scale and moru dramatic scope than Beethoven’s seems unuttoin* 
able within the lioiits of any music identifiable with the classical 
forms; and the new developments of Brahms lie too deep for 
more than a bare suggestion of iheir scope here. Much of the 
light tliat can as yet be shed upon them will come through 
tlie study of Counterpoint and Contrapuntal Forms (ij.v.). 
Outwardly we may see a further evolution of the cohe¬ 
rence of the key-system of works as wholes; and we may 
e.spetially notice how Brahms's modern use of key-relationships 
makes him carry on the development of a first movement 
rather in a single remote key (or group of Iteys) than in an 
incessant flow of modulations which, unless worked out on an 
enormous scale (as in the 2nd and 4tli symphonies), will no 
longer present vivid enough colours to contr.ist with those of 
the exposition. Beethoven's last works already show this 
tendency to confine the development to one region of kcv. 
Another point, fairly easy of analysis, is Brahms's unlimited new 
resources in the transformation of themes. Illustrations of this, 
as of older principles of thematic development, may be found in 
musical typx; in the article Mei.ody (examples fl-io). But no 
mere formal analysis or argument will go further to explain the 
greatness of Brahms than to explain that of Beethoven, Haydn 
or Moziut. Yet by that outward sign of dramatic mastery in 
the true sonata style, that variety of rhythmic motion which we 
have taken as our criterion, Brahms has not only shown in every 
work his kinship with Haydn, Mozart and Beethoven, but in 
one pmticular work he has giv«i us documentary evidence of his 
faith in it. In his last years he revised, or rather recomposed, 
his first piece of chamber music, the trio in B major, Op. S. The 
new materiid differs from the old, not only as a fresh creative 
impulse, but also in the simple fact that it moves literally four 
times as fast. Such rapidity is not shown by any external 
display of energy; indeed there is incomparably more repxise in 
the new' version than in the old. But the comparison of the 
two clearly demonstrates that the true sonata style is, now, as 
at the outset, primarily a matter of swift action and rhythmic 
variety; and nodiing more certainly indicates the difleronce 
between the true stylo and the lifolessness of decadence or 
academicism than this sense of motion and proportion. 

In .so far as the, tendencies of modem instrumental music 
represent an artistic ideal which is foreign to that of the sonata 
without being false, they represent a different type of motion, 
wider in its sweep, and consequently slower in its steps. The 
forms such a motion will produce may owe much to the sonata 
when they arc realized; but they will certainly be beyond 
reaogaitiQn different. In ;all pwo^bility they constitute the 
almost unconscious aims of the writers olsymphonicfoums (y.ii;) 
from Liszt onwhrds, just as the clossicai sonata constituted the 
half-conscious aim of more than one quaint writer of iflth- 
century programme-music. ■ But the growing importance snd 
maturity of ithc symphonic poem docs not exclude tlw! continued 
development of .the sonata forms, ttor has. it so far realized 
sufficient .consistency and independence of style to take as high 
a place in a sound artistic consciousness. The wider sweep of 
what wh tpay conveidently call “ultta-symfjhdnic," rhythm 
owes its priw to Wagnier’s file-work, which consisted in cvolvii^ 
it as the only musicali medium by which opera could be emanci¬ 
pated' from the' necessity of keeping Step with instrumental 
music. SimaH rronder,, thcnj.thfit, the Wtf art of etit time is, as 
yet, like tbatpf yooth< stage-stnjok; end. ^t ill our 

popular criteria niffec faoiia the same obsesrion. One thing iy. 


• • 

certain, that thwe is more artistic value and vitality m a sym¬ 
phonic poem which, whatever its defects of taste, moves at the 
new pare and embodies, however imperfectly, such forn^ as that 
pace is fit fur, than in any number of works in which the sonata 
form appears as a clflmsy nouid for ideas that belong to a different 
mode of thought. If from the beginning.s exemplified i^Ahe 
symphonic poems of the present day a new art-form arises-in 
pure instrumental music that shall stand to the classical sonata 
as the classical sonata stands to the suite, then we may expect a 
new epoch no less glorious than that which seems to have closed 
with Brahms. Until this aim is realized the sonata forms will 
represent the highest and purest ideal ■of an art-form that music, 
if not ail art, has ever realized. 

See also BEEtuQVKN; Concerto; Harmony; Ovhrcubx; Hondo; 
Scherzo; Serenade; Symphony; Variations. ( 1 ). F. T.) 

SONCINO, a town of Lombardy, Italy, in the province of 
Cremona, 11 m. E. of Crema by steam tramway, 282 ft. above 
sea-lcvcL Pop. (1001), 6150 (town),; 8136 (commune). It 
contains a handsome castle built in 1469-1475 for Galeazzo Maria 
Sforza by Benedetto Terrini (cf. L. Beltrami, Jl CasieUo di 
Soncino, Milan, 1890). The town was the scat of a Hebrew 
printing-press founded in 1472, but suppressed in 1597, when 
the Jews were expelled from the duchy of Milan. 

SONDEIRBURG, a seaport and seaside re.sort of Germany, in 
the Prussian province of Schleswig-Holstein, on the S.W. coast 
of the island of Alsen, of which it is the chief town, and 17 m. 
by steamboat N.E. from Flensburg. Pop. (1905), 7047. It is 
connected with the mainland by a pontoon bridge, and has 
a castle, now used as barracks, in the beautiful chapel of which 
many members of the Sonderburg-Augustenburg line lie buried; 
a Lutheran church and a town-hall. There is an excellent 
harbour, and a considerable shipping trade is done, The town, 
which existed in the middle of the 13th century, was twrnt down 
in 1864 during the assault by the Prussians upon the Duppler 
trenches. 

SONDERSHADSEN, a town of Getmany, capital of the 
principality of Schwarzburg-Sondershausen, situated in a plain 
37 m. by rail N. of Erfurt. Pop. (1905), 7383. It possesses n 
castle, with natural history and antiquarian coUections, and a 
parish church (restored 1891), with the mausoleum (1892) of 
the reigning princes. There arc manufactures of .woollens and 
pins. 

SONDRIO, a town of Lombardy, Ittdy, capital of the fmovince 
of Sondrio, in the Valtellina, 1140'ft. above seadevel, on the river 
Adda, 26 m. E. of Lake Como and 82 m. by rail N,E. of Milan. 
Pop. (1901), 4425 (town): 7707 (commune). The Valtellina, of 
which ^ndrio is the capital, produces a considerable quantity 
of red wine. Sondrio also has silk-works. Above the town to 
the north rise the snowdad peaks of the Bernina group. The 
railway goes on to Tirano, 16 m. farther east, from which.diverge 
the Bernina and SteWo roads. 

BONE, or Son, a river of central India which has been identified 
with the Erannoboas of the Greek geographers. With the 
exception of the Jumna it is the chief tribut^ of the Ganges 
on its right bank. It rises in the Amarkantak highlands about 
3500 'ft. above sea-level, the Nerbudda and Mahanaidi also having 
their sources in the same table-land. From this point flows 
no>th-we.st through an intricate mass of hills, until it strikes the 
ICaimuF range, which constitutes the southenii wall of the 
Gaagetic plain. Here it turns east and .continues in that di«e- 
tion nntil it falls into the Ganges about idm. above Patna, ^tqr 
a- total coarse of 465 m. Its upper waters drain about 300 m. -of 
wild hilly country, which has been imperfectly rapJored; while 
in its lower 'Section of ifio m. it traverses libe British districts of 
Mrrzapur, Shahabad, Gaya and-Patna.- The Sone can^t fed 
by the river, form a great system of- irrigation in, the prorincfl of 
Behar. The hcadworks are iituaitedwt Ddlri aboutjSjtB. below 
the point where the river leaves the hilly ground. The weir 
across the Sone at this pohit is believed to be the longest con¬ 
structed- hi« single nnfarokeuipieGe of masonry, the length between 
abutmeufis bring 12469 it. A main icaoed is taken, off on either 
baak rif the river, and each of these!is divided into branches, 
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according to the requirements of the ground. The system 
consists of some 370 m. of canals and ijoo m. of distributaries, 
irrigating 555,000 acres. The Sone canals were begun in 1869, 
and came into operation in 1874; they form a valuable protection 
to the rice crop of Behar. 

SOUQ, either an actual “ singing ” performance, or in a 
literary sense a short metrical composition adapted for singing 
or actually .set to music. In the second sense of the word it must 
strictly be lyrical in its nature; but musicians and others fre¬ 
quently use the word in the wider sense of any short poem set 
to music. A “ song,” as a form of poem, usually turns on some 
single thought or emotion, expressed subjectively in a number 
of stanzas or strophes. Almost every nation is in possession 
of an immense store of old simple ballads (t/.v.), which are the 
spontaneous outcome, of the inspiration of the people (“ folk¬ 
songs ”), and represent in a remarkable degree their tastes, 
leelmgs and aspirations; but in addition to these, there are, of 
course, the more finished and regular compositions Ixirn of the 
conscious art of the civilized poet. 

In a purely literary sen.se the song may exist, and does largely 
exist, without any necessary accompaniment of music. Widb 
the acces.sion of Elizabeth the attention of the English poets 
was immediately drawn to the importance of this branch of 
l>Tical literature. The miscellanies, one of which Master 
Slender would have paid more than forty shillings to have in his 
pocket on a celebrated occasion, were garlands of songs, most of 
them a little rude in form, only mere “ packets of bald rhymes.” 
But alrout 1590 the popularity of the song having greatly in¬ 
creased, more skilful WTifers were attracted to its use, and the 
famous England’s Helicoti of 1600 marked the hey-day of Eliza¬ 
bethan song-writing. In this Shakespeare, Sidney, Lodge, 
Bamfield and Greene, to name no others, were laid under 
contribution. Lyly, with such exquisite numbers as “ Cupid 
and my Campaspe ” (1584), had preceded the bes, anthologies, 
and is really the earliest of the artist-songsters of England. 
Among superb song-wilters who followed were Marlowe (“ Come 
live with me and be my love ”), Campion (“My sweetest Lesbia ”) 
Ben Jonson (“ Drink to me only with thine eyes ”) and Fletcher 
(“ Here ye Ladies, that depisc ”), most of these being dramatists, 
who illuminated their plays, and added a delicate ornament 
to them, by means of those exquisite lyrical interpolations. 
Side by side with, such poets, and a little later, began to flourish 
the school of cavalier song-writers, for whose purpose the lyric 
was self-sufficient. They added to our literature jewels of 
perennial lustre—Wither, with his “ Shall I wasting in despair,” 
Herrick with “ Bid me to live ” and “ Gather yc Rosebuds,” 
Carew with “ Ask me no more where June bestows,” Waller with 
“ Go, lovely Rose,” Suckling with “ Why so pale and wan, fond 
Lover ? " and Lovelace with “ Tell me not, Sweet, 1 am unkind.” 
This was the classic age of the true British song, which survived 
all other forms of poetry after the decay of taste, and continued 
to flourish in the hands of Dryden, Sedley, Aphra Behn and 
Rochester down to the last decade of the i8tli century. That 
outburst of song was followed by nearly a hundred years during 
which the simplest and more direct forms of lyrical utterance 
found comparatively little encouragement. Just before the 
romantic revival the song reasserted its position in literature, 
and achieved the most splendid successes in the hands of Bums, 
who adapted to his purpose all kinds of fragmentary material 
which had survived up to his time in the memories of rustic 
persons. In Scotland, indeed, the song was rather revived and 
adorned than resuscitated; in England it may be said to have 
been recreated by Blake. At the opening of the 19th century 
it became the vehicle of some of the loveliest fancies and the 
purest art of Coleridge, Keats, Shelley, Byron and Landor; 
while in a later day songs of rare perfection were compo.sed by 
Tennyson and by Christina Rossetti. (E. G.) 

Song in Music. 

The history of song as a musical form falls into two main 
divisions, the one belonging to the folk-song, .tiie otjier to the 
nrt-song, Though the line of demarcation between the two 


cannot be definitely drawn, for they have acted and reacted upon 
each other ever since music existed as a cultivated art, yet it 
may reasonably be maintained that the folk-song, which lies 
at the base of all music, preserves, and has in all ages preserved, 
characteristics such as must always di.stinguish the rude and 
unconscious products of the human mind, working more by 
instinct than by method, from the polished and conscious pro¬ 
ducts of the .schools. For the purposes then of this article, 
art-song may be distinguished from folk-song by the fact that it 
is the work of trained musicians and is designed, at any rate 
after the close of the i6th century, lor voice with instrumental 
accompaniment, whereas we shall restrict the term folk-song to 
such melodies as appear to have liecn the work of untutored 
minds, and to have arisen independently of any felt necessity for 
harmonic support. 

The early history of song on its musical side may be regarded 
as the history of the evolution of melody: and since what is 
known ol melody before the end of the 16th century, apart 
from the folk-.song, is extremely slight, it is in the folk-song itself 
that this evolution is primarily to be studied. Previously to the 
period named the instrumental accompaniment to vocal melody, 
both in the folk-.song and in the art-song, played on entirely 
insignificant part. Afterwards the new conception of harmony 
which came in with the 17th century not only shifted the basis 
of melody itself but made the instrumental accompaniment an 
essential feature of artistic song. Though it lies beyond the 
province of this article to discuss fully the complex questions 
involved in the evolution of vocal melody, some slight sketch is a 
necessary preliminary to a proper understanding of the subject 
under consideration. 

It may be assumed that in the course of ages the uncouth 
vocal utterances of primitive man developed, under the influence 
of an instinct for expressing his inner nature through 
a more expressive medium than language alone, into 
sounds of more or less definite pitch, bearing intelligible relation¬ 
ships one to another; and that from these emerged short phrases, 
in which rhythm probably played the principal part, reiterated 
with that interminable persistency, which many travellers have 
noted as characteristic of savage nations in the present day. A 
further stage is reached when some such primitive phrase is 
repeated at a different level by way of contrast and variety, but 
melody in any true sense of the word does not begin till two 
different phrases come to be combined in some sort of scheme or 
pattern. When the power to produce such combinations become 
common in a nation, its musical history may be said to have 
begun.' Racial characteristics are displayed in the choice of notes 
out of which such phrases are formed. But in all races it may be 
surmised that the main determining cause in the first instance is 
that natural rise and fall of the voice which gives expressiveness 
and meaning to speech, even though contributory causes arising 
from the imitative faculty common to. man may perhaps be 
admitted—^such as the sound of the wind, the waves of the sea, 
the cries of animals, the notes of birds, the striking of one object 
against another, and finally the sounds made by primitive 
instruments. The tendency of the speaking voice to fall a 
fourth and to rise a fifth has often been noted. It is probable 
that these intervals were among the first to be defined, and that 
the many modes or scales, underlying the popular melodies of the 
various nations of the world, were the result of different methods 

' If the one phrase is represented bv A , and the other by B, the 
commonest melodic schemes presented by the folk-songs of the 
world may be viewed thus— AB, AAB, ABB, ABA.ABAB^AABB, 
A ABA, . 4 BBA. Of these, those in which the opening phrase A is 
repeated at the conclusion are the most satisfactory, for both instinct 
and reason are gratified by a connexion between the beginning and 
the end. 

As exact conformity to pattern becomes wearisome and is alien 
to the progressive instinct, the element of surprise is introduced into 
the above schemes by various modifications of the repeated phrase 
on its second appearance, or by the entrance of an entirely new 
phrase C. In some fine melodies there is no repetition of phrase, a 
number of diflerent phrases being knit, by pnnciples, which defy 
analysis, into one structure. Such melodies imply a melodic sense 
of ah exception^ order. Many melodies involve more than four 
phrases; of these the rondo form should be mentioned —ABA CAOAt, 
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of determining the intervening sounds. It has been generally 
assumed that the fall of a fourth is the interval earliest arrived 
at by the instinct of the Indo-European race~and that inter¬ 
vening sounds were added which resulted eventually in the three 
possible forms of the diatonic, tetrachord, the earliest being that 
which is characteristic of the ancient Dorian mode or scale (the 
basis of the Greek musical system) in which two tetrachords, 
having the semitone between the lowest note and the ne.\t above 
it, are superimposed (sec Jiourgault Ducoudray, Introduction to 
30 Chansons de Grice et d'Orient). 

It mu.it, however, be remembered that the popular instinct 
knows nothing about tetrachords or scales, which are abstractions, 
and only creates melodies, or at least successions of sounds, which 
arc the outward expression of inward feelings. The Greek 
theorists therefore, in recording certain modes as being in use in 
their day, were in effect merely stating results arrived at by 
analysing popular melodies—and from the persistence with which 
the Greeks, and following them most of the musical historians 
of Europe, have insisted upon a tetrachordal basis for the art of 
music it may be assumed that in these melodies a basis of four 
diatonic notes was a conspicuous feature. 

It is a feature which marks a considerable number of folk¬ 
songs heard in Greece at the present day, and also of many folk¬ 
songs which are not Greek, the Breton, for example (see Bour- 
gault Ducoudray, Chansons de Basse-liretagne). The interval of 
a fourth is nearly always prominent too in the music of savages. 
If it is natural to connect these facts with the drop of a fourth, 
characteristic of the speaking voice, it is dangerous to assume an 
exclusively “ tetrachordal period ” of primitive song, at any rate 
till it can be shown that melodies based on other principles did 
not exist side by side with those that are tetrachordal. From 
the rise of a fifth and the fall of a fourth, the octave, which 
results from combining these intervals, may well have become 
familiar at a very early epoch. Indeed a prolonged howl begin¬ 
ning on a high note and descending a full octave in .semitones—or 
notes approximately resembling semitones—is recorded both of 
the Caribs and of the natives of Australia, so that familiarity with 
the octave need not presuppose an advanced stage of mu-sical 
development. 

To pass from the sphere of mere speculation nearer to the 
domain of history, it may be asserted with confidence that the 
oldest form of song or chant which can be established is found 
in certain recitation formulae. These, as is natural, will be found 
to be derived from the rise and fall of the voice in speech. It is 
therefore not surprising that O. Fleischer {Sanmelhdnde der 
intemationalen Miisik-Gesellschaft, Jan.-Mar. 1902) is able to 
trace practically identical formulae in the traditional methods 
of reciting the' Vedas, the Koran, the Jewish and Christian 
liturgies. The simplest form consists of four notes (a diatonic 
tetrachord), a reciting note, preceded by two notes rising to it, 
and followeil by a fall, or cadence, for the close, the voice rising 
above the reciting note in order to emphasize important words, 
or according to the nature of the sentence. An extended form 
is both natural and common. 



The influence of these and similar formulae,' upon popular 
melodies can be illustrated by countless examples (for which 
> The derivation of such formulae from mote primitive incan- 
^tions of magicians and medidne-men is a possible and plausible 
riieory (see J. Combarieu, La Mitsipu i sea his at son holnUon, 


the reader is referred to l.M-G-)- As characteristic as any is 
the melody of the Christian hymn which begins 



Te lu - ds an - te ter ■ mi-num, 


and concludes 



Sis prae- sul et cus - to ■ di - a. 


Another is the Hungarian folk-song; Nem SzokUmii 



Many French songs have been collected in recent years, of which 
tiie following formula, or variations of it, form an essential 
feature:— 



This corresponds closely with the third example given above< 
That the melodies in question are of great antiquity may be 
inferred from the fact that they are almost confined to the oldest 
cla.ss of folk-song, that which celebrates May Day and the begin¬ 
ning of spring. M. Tiersot (La Chanson popidaire en France, 
Paris, 1889) plausibly finds in them a survival of a melodic 
fragment, which may have belonged to pagan hymns in honour 
of spring, basing his supposition upon the fact that the phrase 
in question occurs in the melody of the Easter hymn “ 0 Filii 
et Filiae.” The medieval Church, acting on principles familiar 
in all ages, may well have helped to merge a pagan in a Christian 
festival by adopting, not merely old rites and observances, but 
the actual melody with which these had for ages been associated. 
A similar survival in French folk-song is that of the melody of 
Tonus peregrinus, the chant used for the psalm “ When Israel 
came out of Egypt ” (mentioned in the 9th century by Aurelian 
R6om6 as being very old). Its appearance, like that of the 
Easter hymn, in songs, which on other grounds can be proved to 
be of great antiquity, points to the probability of its being of 
popular origin. It also bears equally strong marks of being 
derived from a recitation formula, as indeed its appropriation 
for chanting a psahn sufficiently indicates. 

Endeavours to detach other primitive formulae from the 
popular melodies in which they are enshrined form a branch of 
folk-lore now being actively pursued. It may be hoped that 
“ comparative mel^tflogy 1£ the phrase may be coin^—^will 
do for this department of musical l^wledge what the science 
of compa«itive philology has done for language. Oscar Reischer 
(J.M.G. i. i) has endeavoured to trace ^e history in Europe of 
the primitive phrases belonging to the melody of “ Les Series ” 
(or Unus est thus) os gtven bjr De ViUemurqui in 8artaz-Brti$ 
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N®. t, in th* ttlirf«d’aj>pendix, as aleb of 1i)ie opening phrase in. 
theiild Christian hymn, "(Donditer «l«»M(kh(n»" (attpbuted to 
Bishop AmbroM):— 


The phrase here belongs to a melody in the Phrygian mode, but 
when it is used in major melodic:; its characteristic- notes are 
those of the common chord, with a rise to the sixth at the point of 
climax, correspondingeto ,t)ie rise in the .recitation formulae 
given above... . 

By what processes the notes of the eommon ehord became 
univcnsally established it is not possible to determine, but it 
may be said in ugoiierc.l w;iy that the reference to a given tonic 
was felt in all ages to be a necessary condition even of the 
simplest melody, and tliat, as the melodic instinct grew, an almost 
equal necessity was found for a point of wntrast, and that this 
point of contrast berarhe w 4 th most nations of Ar)"an origin the 
iiflh note abos'c the tonic, at any rate in the more popular scales. 
Combarieii {Li Mu'iique, p. 121) observes that wc owe the use of 
the tM;layc, the fifth and the fourth to the South and East,-but 
that the iinportancft of the third in onr htodcim musicitl system 
is due to the instinctive genius of the West and North, i.e. to 
England and Scandinavia (see also Hugo Riemann, Gesekuhte 
des MusikUtetirie, Leipzig, 1898, and Wooldridge, Oxford History 
of Music, j. 161-183, whei'c the wcll-Ioiown quotation from 
Giraldus CambriensLs, or Gerald liarrj-, of the 12th century, 
establLshing the fact pf part-singing in'England, is given). If, 
as has been shown, the origin of many melodies can be traced to 
formulae. originflJly Used for chanting nr rcditbg,"it must not be 
forgotten that formulae thus derived assume very different 
chai;acters under the influence of more decided rhythms tli.an 
that of speech. To accompany bodily mervements" (which by 
a ndturalTaw become rhj’thmical when often repeated) with 
music, vocal or instrumental, is an almost universal human 
instinct, whether to alleviate the burden or the monotony of 
labour, tip in rowing; "Sowing, spinning, hammering and a score 
of othef pursuits, or to iprumote pleasure and excitement, as in 
the dance. 

It is unsafe to infer, as some have done, from the custom, 
known ih all ages, of dancing and singing at the same time, 
that song arose as a mere accessory to the dance. It is more 
probable that the dance ha,s its origin in the mimetic actions, 
which are lihe natural accompaniment of rudimentary song. At 
the samti time, no one will deny that races with ballads of their 
own early made use-of them for the dance, and that, especially 
on the rhythmical side, melody Owes to the dance an incalculable 
debt.^ - . 

It may be assumed then that upon some sfich basis as has 
been roughly indicated the differebt nations of the worH 'have 
devtfoped each their own ’musical phraseology-, emanating (rom 
and answering to thOir sos-eral nfiids and temperaments and that 
tlic short mclbdie phrases, outof-which folk-tuacs are made, have 
their rodt$ in apa^ as distant as'that'in which the dements of 
linkage were formed, and that the popular instinct which 
twmi^h cbnndesi! ages has diveteified those fohns and amm-g^ 
them'into melo'die.b whose constructions aife mostly .susceptible 
to'analysis,is the same jnstmet as tkit *diich has givro to 
langqtoe its grammar ancMts syntax. ' 
in'mcceding n-ow to thb actual hfetwr of song in Europfe 
it mii«"Bb’temembeted that'ft Is ' lnsepaftibly coiinectod with 
Hhtoryot Ppclry. Mdody 1:11 -within comparatively recent 
Smfiit 'tribes' contlriued' to ftilfll its original function of 

Bun^a*. enhancing the Value arid ‘expressiveness Of langukce. 

For poetry of'the epic kind wi«l'‘(iholong'lmes common M e^ 
Eurepeah' peoples;'tsome iudl forms of chinting as have 'been 
irtdifcated must haVtfsuflSced. ' ' 


, * jFwlliti growth lofj 
®aCT)g..seeiC. j,,Shiup, 
association of dancm^ ^itn af! 


association pt dancing Vitn an lyrimttivc i 

foiEoti(!ni;*«feoK. T,-Pp9MBia<f, Skiioau 


f oommawd- -dandog-awi 

03. I Npr should & 
Ijrin)tcivc rcHgf&Us e^monies M 


ltdody, as we understarad it, with ooinpact lom and balaaeed 
phrases, could only liave existed -if and when the same qualities 
appeared in popular poetry. Ibis was probably the case limg 
befoire the taste for long epic narratives began to disappear in, 
favour of more concise forms of ballad aud of lyric. The stsmaa 
form must have been generally familinr in the early middle ages' 
from the Latin hymns of the Church, and thasc hymas themselves 
are likely to have been formed, in part at any rate, on models 
which were already known and popular. 

We have definite information that jn the early middle ages two 
sorts of popular poetry existed—the historical ballads (descen¬ 
dants of these alluded to by Tacitus in his Germania 
as characteristic of the Germans, aud as constituting 
their only historical records), and popular songs of a 
character which caused them to be described as eantka nefaria 
by St Augustine; the council of Agde(so6) forliadc Christians to 
frequent assemblies wleere they were sung; St C6sairc, bishop 
of Arks, speaks of the chants diaboliques sung by countiy 
folk, both men and women; the Council of Chalons menaced tlu> 
women, who seem to have been the chief oflienders, with e.xcom- 
nmniration and whipping; lastly Charlemagne, who,se love for 
the better class of song is attc.sted by the fact lliat he ordered a 
collection of them to bo made for his own use, ,said of the other 
“canticiun turpe et luxuriosum circa ecclesias agerc oranino, quod 
et ubique vitandnm est.”. Beyond the fact of their existence we 
known nothing of tltcse songs of the early mirldk ages. Their 
influence on the popular mind was vigorously resisted, as wo 
Ivave seen, by the Church, and for many centuries efforts were 
made to supplant tlicm by songs, the subjects of whicli were 
taken from the Go.spel narratives and the lives of the saints, 
so that folk-song atid cliurch song strove together for popularity* 
Doubtless the church ,song borrowed musical elements from its 
rival: nor was the folk-song uninfluenced in its turn by Uie tradi¬ 
tional music of tire Church. In considering tliis latter music, 
it is important to distinguish between the melodies adapted to 
the prose portions of the ritual without definite rhythm, and these 
of the hymns, wliere the metro of the Latin verses and (heir 
stanxa form necessitated a corresponding rhythm and musical 
form. Rhythm in music, which has its origin and counterpart in 
the regular bodily movements involved in various departments 
of labour and in the dance, must, as has already been said, have 
always been an essential feature of popular melody, and it is 
reasonable to conclude from its absence in tire plain-song, and 
j indcerl for many centuries in the compositions of musicians, which 
liad the plain-song for their basis, that these hymns, which repre¬ 
sented the popular part of the Church services, were also repre¬ 
sentative of the popular tastes of the time. Inallagesthe Church 
Ivis drawn Iw-gely from popular song for the melodies of its 
hynins. Jt is moreover in the higliest degree improbable that 
the CluMch should have been able to evolve out of its inner 
consciousness, without. prcTCxisting models, a melody—^to tajee 
a single instance—like that of “ Conditor ahne sider.um t)ie 
survival of which in innumerable European foJk-siongs has 
already been alluded to* , , 

Numerous additions to the store of plain-song melodies were 
made by the mona-stic composers of the midie,ages; the most 
notable is thdi of the.DiVf Ira/P, of which the wordifcare attributed 
to Thomas de'Gclano (d. 1250). 

Reference should also be nfiade to the music of the liturgical 
dramas or mysteries, popular in medieval times: The Lamentation 
of Rachel, T^t Wise '-an^ Foolish Virgins and Tie Prophets of 
Christ, are given, both text and music, in Coussenmker’s L’Har- 
monie au moyen age. They reflect the severe style of the plain- 
song, ani^ were probably intend^ for cultivated rather than 
popular 4udienr4s. Tlie'sartte isSrobably true of ■ffie secular 
songs quoted in the same work. These have a special interest 
8? teing earliest speemens of spng which have come down to 
us in 'diiristian times'. The' hi^st known Is the “ Comrilafntej'^n 
the death of Chiflemiigrie (tooted in'mtoy hfetorie^, 
fed,'jf son>^!'Wl4t;.tofW,toelo(Jy p)f tvhfch .revolves mdsl^ 6ii the 
&st three notes qif a major scalej. once ri^iihgto thcitaunh (tw 
recalling the old recitation formula). Rhythm is proGti<n% 
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absent< On other iiand, the song in honour of Otto III. has 
definite rhythm and a de^ee of tunefulness. The “modus 
Ottino ” was a well-known air, which, unlike the rest of those 
quoted by Coussemaker, was probably of popular origin, for tlie 
Latin words do not fit the melody and probably represent a free 
translation from an original in the vernacular tongue.^ 



re - ferl, in no -mi - no Ut - tine die - tus, quadam 



noc - ta mem-bra su - a dum col-lo-cat Pa - la - ti - um 



ca • su au - bi - to in • dam - ma • tur. 


(ii mort stanias.) 

More remarkable still is a “ Chanson de Table ” of the loth 
century, a really graceful melody, the quotation of which may 
serve to destroy the illusion that the major scale, so often 
described as modern, has any other claim to the title than the 
fact that it has been preserved by modem musicians, while 
others have been discarded. 



ms - um di - U-gu; In-tra in cu - bi - cu-lum 



me - um, or - na-^ieii-tie cunc - tis or - na - turn. 


In the same collection may be found, beside other historical 
songs, two odes of Boethius and two odes of Horace, .set to 
music;* but whether the melodies given represent medieval 
music or Roman music, corrupted or not, it is impossiUe to 
determine. These Songs have been dwelt upon, for they not 
only represent some kinds of music that were sung in the 9th and 
10th centuries, but indicate the sources from w'hich later on the 
work of the trhubadours was derived. They may be summed 
up as church-song and folk-song, and the songs by more or less 
cultured persons made after these models. For the .subsequent 
history of the art the folk-song represents by far the most potent 
influence, but the melodies quoted by Coussemaker which might 
be regarded as the works of the popular instinct afford in¬ 
sufficient data for safe generalization. More direct evidence is to I 
be found in the isth-century pastoral play—le Jm de Rabin 
et MarioA, till withm recent years consi^ed as the work b£ 
Adam de la Hale, but since the able criticisms of M. Tiersot in 1 
the work referted to above, likely henceforth to’ be rej^rded as, 
> This melody, which is plainly derived front iicitation, with A; 
asioti».r citrretis, closely resembles that of Ljdmdr, a folk-song of' 
the Faeroe tslaudwr*, noted by H. Thuren in igoe and identified by 
him w*ii a pifice of recitation (" EUi care ") from a lath-coatuiy 
liturgique” (deciphmed by O. Flcischcr„ Neumensttniun, 
Bd-lI-P- 23). SteFolkesangenpaaFaeaerneiii'.Ttamin (Copenhagen, 
1^); ■ Identity of style between a popular song of the 9th century, 
a drawM IffMvgi^of the rath and a foUe>aong atOl snug .in the aoth;' 
'ia sufficiently ttrSking—eapaoially in view of the fact that ia the 
Faeroe Islands instrumental music is practically unknown. , ! 

• Lord Ashbumham has a Vlreil of the loth century, "clans 
lequol les dlscours directs do I'Bseide sont accompagzies de nDtotiofis 
(Oousaeiaafcer). . . 


the oldest Collection of folk-songs in existence; for the. original 
compositions which Midtre Adam has bequeathed, to posterity 
preclude us from believing that he could have origiqatfidithe 
dainty airs contained in thiit play, of which Rabin tn'mine is 
genct^Iy familiar,‘and is still to be heard on thclipsof peluifuits 
in the nortii of France (see Tiersot, p. 424, n.). If M. Tisieot’s 
view is correct, the melodies in RMn et Marion may be. taken 
to represent the popular style of an epoch considerably anterior 
to the date of the play itself (though, allowance must Iw made ior 
the correcting hand of a professional musician) which is our 
excu.se for introducing them at this place. 

Before speaking of the songs of troubadours, trouv^rcs and 
minnesingers, allusion must be made to a class of .men who 
played a part the importance of which both in the social and 
political life of the middle ages is attested by hmumetahle 
chroniclers and poets, viz. the skalds, bards or minstrels—the 
chief dej)ositories of the musical and poetical traditions of the 
several countries to which they belong. They varied greath^ 
in rank. Some were attached to the retinue ol kings and nobles, 
whilst others catered for the ear of the peasantry (eventual^' 
to be classed with jugglers, acrobats, bearwards and the like, 
sharing the unenviable reputation which attached to these 
representatives of popular medieval amusements). That these 
latter were also welcome at the halls of tlie great, is an estab¬ 
lished fact, which may serve as a reminder that in feudal limes 
the distinction that now exists between the music of the culti¬ 
vated classes and of the peasantry was but slight. The style 
of the church music was as universally familiar as the style of 
the folk-song. For musicians, both of high and low degree, no 
other models existed. This fact is patently clear when the songs 
of the troubadours, trouvircs and minnesingers axe studied. 
Those minstrels continued the traditions of the better class of 
their predecessors, with strmngs after a more polished,.elaborate 
and artistic stylo. In forming their Style upon, aniadmixture.of 
folk-song and church-song they in fact assimilated neither, and 
created a mongrel product without real vital'ty-r-n. janduct that 
left practically no mark upon the subsequent devfiopment of the 
art. The astonishing skill which they exhibited in adapting 
the language of poetry to the most complicated metrical forms 
deserted them when they touched the question of musical farm 
and of melody. Indeed their music, except in rare instances, 
was an adornment which the poetry could have dispensed with, 

[ and may be regarded in the main simply as a concession to the 
immemorial custom of treating mu.sic and poetry as inseparable 
arts. 

The real importance of these courtly minstrels in thc history 
of song consists in their having firmly established the rhyming 
stanza as the vehicle for the expres-sion of lyrical feciii^, for 
with the rhyming stanza a oorrespording compact and sym¬ 
metrical mclnclic form was bound to come. It was however 
reserved for the popular instinct, and not for trouvferes ^d 
minnesingers, to develop this form (it is probable toO that lome 
at least of the stanza forms employed belonged first to popular 
poetry and were afterwards developed and elaborated by these 
musicians of the great houses). The scheme upon which the 
lyrical stanza was usually based was one in which two similar 
^rts (called by the German Meis/erringerS) Stellm at pec^, 
and constituting the Aufgesang or opening song) were fdllowed 
by an independent third part, the length of which Was ndt 
prescribed (called Abges/mg or concluding song). '' The 
complete stanza was dalled Lied and'was knit togediOf Wy 
different schemes of rhyme. For the first part the trouvAres 
and Meistersingm were content with,sqme simple jphrg!50,'C(ftiAn 
borrowed direct.lrom the foIk-Hiing, roj^ting it as w^^ljrtvirri, 
for the -exactly similar second poiti then for the .thud the 
style was apt to change tOwrts the ecclesiastical and to wander 
aimlessly on to an uncon'vihbing conclusion. ‘1^ ''{)<M1^'‘in¬ 
stinct was finer, for we find jmwnumejrable fdlk;Wfflw^ 
to the 14th and 15th oenturiesj that the greatwe jmi^hof the 
Abgesang was .seized tjppn as an opportunity,''not meMfy for 
introducing fresh .roeferkil, after the^t<’pt!t|t^i^;'lqf' the 
altnchcd to the two iStoUen, but also fora intern'to. 
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or some reminiscence or variation of it, by way of conclusion, 
thus producing a compact form, answering to the natural 
requirements of the artistic sense. Thus the favourite scheme 
of the troubadours, which may be represented as AAB, had 
developed in the folk-song into the scheme AABA—^and this 
scheme has served for thousands of popular melodics throughout 
Europe. In some rare cases the contrasting portion might be 
conceived ns implying modulation into the key of the dominwit, 
thus foreshadowing the form of the first movement in modem 
sonatas and .symphonies.' But the present writer Ls sceptical, 
from the evidence afforded by folk-song melodies recently 
collected, of an instinct for modulation among a peasantry 
unfamiliar with harmonic music. Be that as it may, the courtly 
mimstrels both of France and Germany ren<lcrcd a real service 
to music in following the popular verdict in favour of the major 
scale or Ionian mode, and in so doing prepared the way for modern 
harmony, which is based upwn a particular relationship of 
contrast between the notes composing the chord of the tonic 
and those composing the chords of the dominant and the sub¬ 
dominant—a relationship inherent in no other scale of the 
Gregorian system but the Ionian. On it the secret of musical 
form in the modern sense depends, for it brings with it the power 
of modulation (unknown to medieval time.s), i.e. the power of 
treating the same note as belonging to diferent tone centre.s 
(G, for instance, as the dominant of the scale of C, and also as 
the tonic of the scale of G), and the further power, by means of 
the chord of the dominant seventh, of proceeding from one 
tone centre to another. As long then as musicians held the 
Ionian scale at arm’s length, progress in the modern direction 
was impossible. They did indeed arrive eventually at the goal, 
partly through the practice of using popular melodies as the 
foundation, or canto fermo, of masses and motets, and of arrang¬ 
ing the melodies themselves for choirs of voices, and also through 
the increasing need, as the art of part-writing became more 
elaborate and better understood, of modifying the strict char- 
.acter of the modes by the introduction of accidentals, till, as 
Sir Hubert Parry remarks, “ after centuries of gradual and 
cautious progress they ultimately completed a scale which they 
had known all along, but had rather looked down upon as an 
inferior specimen of its kind.” The melodic instinct, tlius 
developing consciously in the minds of trained musicians, and 
unconsciously in the makers of folk-.songs, arrived eventually 
at the same result. But the major scale once firmly estal>- 
lished, the trained musician based upon it a new art of harmony; 
further, he modified existing minor scales for harmonic purposes, 
leaving the old traditional scales as the almost exclusive posses¬ 
sion of the folk-song (which has cherished and preserved them 
in their pristine integrity up to the present day) and working 
out the problem of musical composition, and of melody itself, 
on a new foundation.^ 

The fall of the Huhenstaufen dynasty, and the troublous 
times that ensued in Europe, involved the removal of the 
patronage to which the higher kinds of minstrelsy owed their 
position and their influence. Song pasised with the dose of 
the age of chivalry from the noble to the burgher cla.ss. The 
Minnesingers were succeeded by \h.t Meisiersingers, the first 
gild of whom is said to have been established in 1311 by Heinrich 
von Meissen (popularly known as Frauenlob) at Mainz. In 
tbeir hands song was treated more in the spirit of a trade than 
an art, and subjected to many absurd and pedantic regulations. 
In Wafer’s famous opera is given a very accurate and faithful 

> For ewunples see Bohme, Altdeutsches Lieierbuch, Nos. 131 

and 195. , . . , . 

“ Modal folk-song melodies are often tested by their conformity 
or otherwise to the modee as known from medieval composers. 
This is to limit onr conception of natural forces the use made of 
them by a few men at a particular epoch for special purposes. If a 
mode can be said to exist ior a purpose, that purpose is melody : to 
apply to modal folk-melodies the canons laid down by composers 
with whom melody was a mumtili nigligeable is sh^ perversity. 
Beoent discoveries in the field of folk-song place us in a far better 
position for understanding the true nature of the modes tlian 
medieval composers ; for in the folk-song their free development has 
not been hampered by restrictions, which were a necessary condition 
yjf polyphonic work. * 


picture of their methods and ideals. Their importance in tlie 
history of song consists not so much in actual work achieved 
as in the enthusiasm widely spread through their means in the 
class from which most of the great German composers were 
eventually to spring. 

The re^ interest for the historian of song centres during this 
period not in the attempts of minstrels and burgher gilds to 
improve upon the folk-song, but in the folk-song itself. Those 
who have studied the large collection of medieval melodies 
contained in Bohme's Alldeutsches Liederbuch for Germany, 
and in Duyse’s Het oude N'ederlandshe Lied for the Nether¬ 
lands, will on other grounds than those mentioned above he 
ready to confirm this judgment. It is not too much to say 
that they contain many of the noble.st melodies which the 
world pos.sesses, earnest and dignified in .spirit, broad of outline, 
imd knit together in all their parts with rare and unconscious 
art, on principles of structure which are carefully analysed in 
the chapter on folk-song in Sir Hubert Parry’s The Art oj Music. 
To the cx.unples there quoted may be added the wonderful 
Tagelied (“ Der Dag wil nict verhorghen sin ’’), Ik sek adieu, 
Lieblich hah sick gesellet, Ahschied von Jnnspruck (of which both 
Bach and Mozart are reported to have said that they would 
rather have been the author Ilian of any of their own composi¬ 
tions), and ‘‘ Entlaubet ist der Walde ” (which, like so many of 
the popular .songs of the 14th and 15th centuries, was utilized 
by the Reformers for one m their fine.st hymns). 

A idiaracteri.stic feature of many of these songs, both German 
and Dutch, is the melisma, or vocal flourish, of the concluding 
phrase, derived, if German historians are to be trusted, from 
the vocalization on the last syllable of the word Alleluia, which 
in the early Church represented the <»ngregational portion of 
its services and which afterwards developed into the sequences, 
so popular in the middle ages. 

A similar feature is not uncommon in French melodies of 
the same period (see VAmour de moi, Vrai Dieu d'amour, and 
Reveilles-vous, Piccars, in Chansons du xtf siecle, by Gaston 
Paris and Gevaert, Paris, 1875). If the charming Englwh 
song “ The Nightingale ” (Medieval and Plainsong ^ciety) is 
of popular origin, it may serve as an indication that those 
melisnuita were also common in England (cf. also “ Ah ! the 
sighs that come from niy heart,” which belongs to the reign of 
Henry VIII.). 

It is m the highest degree unfortunate that no collections 
were made of English popular songs of the middle ages : everj'- 
thing points to the fact that quantities of them existed. The 
importance of song in the social life of every class is attested by 
all the chroniclers and poets. An age that produced “ Sumer 
is a cumin in ” (1240) must have been prolific of melody. It is 
impossible to regard it as an isolated phenomenon. The beauty 
of songs by early composers, and of others, which are possibly 
of popular origin, met with in the reigns of Henry VIE, 
Henry VIII., Edward VI. and Elizabeth (see Wooldridge’s 
edition of Chappell's Popular Music of the Olden Time) argue a 
great and healthy activity in the preceding centuries. It Ls 
sufficient to mention Morley’s “ It was a lover and his lass ” 
and “ 0 Mistress mine,’| or “ The Three Ravens,” which though 
it first appeared in print in i6ij is undoubtedly a folk-.song 
belonging to a much earlier period (for versions still to be heard 
see Kidson’s Traditional Times). The same is probably true 
of “ A poor soul sat sighing ” and many others. It is to be 
remarked, however, that printed versions of popular sonjis can 
seldom be relied upon as faithfully representing their original 
form, or even the form in which they were sung at a particular 
epocL Editors have seldom resisted the temptation of tamper¬ 
ing with popular airs, if by so doi^ they can render them more 
attractive to polite tastes. Within recent years, however, 
the collection and publication of folk-songs ias been undertaken 
in a different spirit—and it . is possible in most countries to 
study the folk-songs in versions which have been taken direct 
from the lips of the peasantry and are presented without editorial 
sdterations. The question as to the propriety of such alterations, 
or the larger question of what is. suitable in tlie tray of 
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instrumental accompaniment, need not be discussed here more 
than to point out that the strictly scientific point of view 
—which seeks to understand the folk-song in its native 
simplicity—should not be mixed up with that of the artist 
who aims'at adding to the world’s store of beautiful music. 

It is to he deplored that the English composers of the 15th 
and rfith centuries did not follow the example of Dutch, German 
and French musicians, who utilized popular melodies as the 
foundation or canto fermo of their masses and motets (one 
example only is known, “ 0 Westron Wynde ”) and also arrange 
them in parts for music-loving circles (to a limited extent this 
appears to have been done in England, e.g. the Freemen’s 
Songs in Deutemnela). But in England, as in other European 
countries, survivals of medieval melodics are still to be found 
among the peasantry in quantities which vary according to 
the degree in which modem music has penetrated to country 
districts. In Germany, for instance, where musical culture 
has been most widely spread, the medieval folk-song, according 
to Herr Bohme, is no longer heard; it is possible, however, that 
this statement may be contradicted or modified, if the same 
systematic search for the Germanic folk-song, which has been 
made recently in France, England and elsewhere, is undertaken 
before it is too late. Melodies formed by composers under the 
principles of modern harmonic mu.sic have largely usurped their 
plare.i 

The folk-song is eventually killed by the products of the 
rriusical manufactories of the town. The peasantry provided 
with songs from outside is relieved from the necessity of pro¬ 
viding for its own needs, or of cherishing with the love of earlier 
times its own traditional inheritance. It is true that for many 
centuries numljers of composed songs have found their way into 
the popular repertory and have there undergone in many in- 
itances transformations which serve as a complete disguise to their 
real origin: but in general a fine ear can detect these intruders. 
For even when they have suffere.d change or transformation 
in pa-ssing through a new environment the stamp of an individual 
or a period remains, whereas the folk-.song of tradition is the 
work not of one age, but of many, not of the individual, but the 
collective mind. For songs made by uncultivated persons, 
and pas,sed on to others without the aid of writing or of printing, 
soon lose in the course of oral transmission even .such traces 
of individual authorship as they may once have possessed. 
Moreover, the makers of folk-songs are concerned with nothing 
so little as the assertion of their own individuality. They 
know that it is the most familiar tliat is the most acceptable. 
Novelty has no charms for themselves or their audiences. 
Instinct as well as policy keep them to recognized types and 
formulae; and the innumerable variations which these undergo 
from age to age are proi)ubly far more frequently due to 
lapses of raemor)' than to capacity for invention. Major tunes 
inadvertently sung in minor modes, or vice ver.sa,or the accidental 
application of a tunc to verses, for which it was not originally 
intended, give ri.se in many cases to practically new melodies. 
Though an author might be named, if it were possible to know 
the history of a folk-melody, for each change that it has assumed 
in the course of its history, it is clear that authorship of this 
kind is not what we mean when we name Dilxiin as the author 
of “ Tom Bowling.” The theory that the folk-song is but the 
degenerate offspring of a cultivated ancestry, that the peasantry 
have, in fact, taken their music from a superior class, and trans¬ 
formed it to suit their own tastes and idioms, has been and is 
still held apparently by many (see Qosson, Chansons poptdaires 
beiges; and Combwicu, La Musique, p. 114). This is tanta¬ 
mount to the assumption that the presence among songs of the 

> The error must be guarded against of supposing that melodies, 
heard to-day among the peasantry, which suggest medieval times, 
are necessarily metueval m origin. It has been already indiaited 
that doriui, aeollan and mixolydian modes (to name those which 
are most prevalent are natural inodes, not church modes; they are 
still employed,by folk-smgers in many parts of Europe. A m^dy 
in the modem major scale is just as liable at the present day to 
submit to transformation into the mixolydian or some other mode, as 
melodies in other modes ars liable to bocome major. 


peastuitry of beautiful melodics involves pre-existing musical 
civilization, and that the popular instinct is incapable, without 
cultivation, of creating melodies that ore artistically beautiful. 
It would be difficult to support this assumption in the case of 
the German and Dutch medieval songs, to which reference has 
been made; the cases that could be rated, in which well-known 
airs of the town have pas.sed to the country and suffered trans¬ 
formation, are insufficient data for establishing a general rule 
as to the origin of folk-songs. Indeed, the very fact of such 
transformation tends to prove the existence of a strictly popular 
music, into whose idiom the town music is transformed. To 
deny that uncultivated peasants ran create melody is to forget 
that the languages even of savages have Ihehr grammar and 
syntax, as well as qualities that are rhythmical and musical, 
and that even among civilized people those same qualities 
existed long before they were analysed and tabulated by 
grammarians, and further developed by trained literary men. 
The case of melody is strictly analogous to that of languages. 

As every Country has its own store of folk-songs in which 
national characteristics find expression through idioms which 
differentiate its songs from those of other countries, it would be 
arbitrary to select the .songs of one country rather than those of 
another for separate disrussion. 

The history of the art-song lias now to be considered, of 
solo .song, that is, with instrumental accompaniment-as an 
essential part. Songs for two or more voices with 
or without accompaniment, though they properly 
belong to the subject of this article, arc passed over, " 
for they but exhibit the tendencies manifested in solo song when 
applied to more complicated forms. Operatic songs and arias 
are likewise omitted (except in the early Italian period), as 
belonging to a branch of music which requires sepwate treat¬ 
ment (see Aria; Opera). Instrumental song arose during the 
i6th century, a time in which composers, released by the spirit 
of the Renaissance from the exclusive service of the Church, 
were already becoming ai'tive in secular directions. The 
madrigal was the favourite form of composition and was rapidly 
approaching its period of maturity : it was now to be superseded 
as the popular diversion of cultivated society by solo song. 
The hp.bit had already sprung up of supplying voices that might 
be missing in a madrigal by instruments; if ail the voices but 
one were absent, the effect of a solo with instrumental accompani¬ 
ment was realized. A still nearer approach to solo song was 
made when singers, selecting one part of a madrigal for the 
voice, themselves played the rest on lute or chitarrone. In such 
performances the voice part was likely to receive most attention 
—even in madrigal-singing it was not unknown for the soprano 
to embroider her part with gruppetti and ornamental passages 
(sec Kiesewetter’s Schicksale u. Beschaffenheit des WelUiehen 
Gesanges, p. 7a, for an example of a simple part as embellished 
by the well-lcnown Signora Vittoria Archilei)—and the accom¬ 
paniment to undergo processes of simplification, thus preparing 
tlie way for melodies, “simple or ornate, with unobtrusive accom¬ 
paniments, and perhaps also contributing to the invention of 
lliat declamatory or recitative style, attributed to Cavalieri, 
Peri and Caccini, the founders of oratorio and opera. Such 
melodies are found in Caccini’s famous Nmue Mnsicht, published 
in Venice in i6oi (“ Feri Selvaggi ” may serve as a beautiful 
specimen of simple melody; “ Cor mio ” is typical of the ornate 
style, “ Deh 1 dove .ton fuggite ” of the declamatory: the last 
two are quoted in Kiesewetter, Gesekichte und Beschaffenheit 
des Weltlichen Gesanges, p. 73). Caccini claimed in the preface, 
to that work to be the first to invent songs “ for a single voice 
to the accompaniment of a simple instrument.” It is true that 
his friends in Rome (his native city), at who.se houses these 
new compositions were performed, a.ssured him that they had 
never heard the like before, and that his style exhibited possibil¬ 
ities for the expression of feeling, that were excluded, when the 
voice sang merely one part in a contrapuntal work. But, about 
thirty years before Caccini, lutenists m France had anticipated 
his innovations, and composed solo songs, with Ipte accomptmi- 
ments, in which is evidenced the struggle, not always suoce^ul. 
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ID la-eak away from polyphonic tradhions. Le Roy’s Airs dr 
Caur, published in 1571, maybe cited in proof of this statement. 
Of tbesedirs “ Je suis amour ” is somewhat in the declamatori’ 
rtcitative Style raf Caccini’.s Numie mmidu (see SHmnielbande, 
Int. Musik Gcsdlschaft, article “ Airs de Cour 6l Adrien le Roy,” 
by Janet Dodge). Generally speaking, it may be said of early 
French songs that they were longer in shaking off the influence 
of th^ past timn the songs of the Italians, many tricks of ex- 
pfEssions, belonging to polyphonic times, surviving both in voice 
parts and accompaniments. In the voice parts sometimes 
the influence of popular song is evident, at others they’ are neither 
raelodiouB nor yet declamatory, but merely suggest a single 
part in a polyphonic composition, wliile the accompajiiments 
for the lute are generally a mixture of chords used with harmonic 
effects, and certain polyphonic tricks inherited from tlie post 
two centuries. In Englimd two books of “ Ayres,” for a single 
voice with lute nccompaninient, one by Jones, and another by 
('funpiwi and Rosseter, were published in i6oi; Jonas in bis 
preface claims that his songs were the first of the kind, and 
Ilbsseter says that those of Campion luul been for some time 
“ privately imparted to his friends.” Both sets therefore seem 
to be independent of Caccini’s Nutmc munchc, the influence of 
which wiis not ielt for some years. In England the brejik with 
the post was Jess violent and sudden than in Italy; for the 
established pra<;tice of arranging popular songs and dances 
as lute solos led naturally to, atid profoundly influenced, the 
later “ byres " with kite accompaniment. As lir Walker remarks 
{history of Music in England, p. 121, Clarendon Press, J907), 
“ A' folk-aong of 1500, a song of Thomas Campion, and a song 
of Henry laiwes are all hoimd together by a clear and strong 
tie.” In a simple and unpretentious way these first Englisli 
attempts at solo-song were singularly snccesstful. The best 
of them, such as Rosseter’s “ And would you see my Mistress’ 
fam ? ” and Campion’s “ Shall 1 come if I swim ?” rank as master¬ 
pieces 'of their kind. Both in structure and in feeling they 
esactly catch the es.senticls of the lyrics of the period. Their 
daintiness and charm make it easy to forgive an air of artifi- 
dality, which wiis after all inevitable—if the songs were to 
represent the spirit of their environment.^ 

Meanwhile Italian composers, who, in spite of the frottole, 
vlllote, villanelle, balletti and falatas (arrangements in vocal 
parts of .popular melodies common in the last half of the i6th 
centuty)seem to have beer, unaffected in the new song movement 
l(y popular influences, went straight from the polyphonic to 
the recitative style, and advanced with extraordinary rapidity. 
Melody was quickly added to relieve the monotony of recitative 
which must have been acutely felt by the hearers of the early 
operas, and considcraWe .advance in this direction was made 
liv Cavaffi' and Cesti (see Oxford History of Music, vol. iii,, for 
entails of their methods). Monfeverde, though a greater genius 
than cither of them, did not succeed in forcing the daring qualities 
of his own conceptions on others. The famous lament of Ariadne 
was the expression of an individual genius tasting all ritles aside 
for the sake of poignant emotional effect rather than the begin¬ 
ning 'of a new epoch in song. Carissimi and Rossi in oratorio 
and cantata (u word 'which then merely described a piece that 
was Sting, as sonata a piece that was played, and consisted 
glsneratly of alternate recitative and aria) brought the organiza¬ 
tion' of melody to a high degree of elaboration, far beyond 
anything attempted by CavWli and Ceisti. In their hands the 
declantatow methods of Montevferde were made subordinate to 
larger ppt^sos of design. A broad and general characterization 
* John DOwtand, the chief of English lulcnists, published his first 
book.of soigp and ayres in four parts in 1597, “ So made that all the 
parts' together ot either of them severMy may be sang to the lute, 
orplseibu or viol da gamba." Though qot strictly speaking solo- 
songs they are too impottaut not to be inefitioned. Three other 
boewii fonoWed 'hi tbM, 1603 and 1612, in the second of which appears 
the famous *' .Flow my tears " (Lachrymae) for two voioes, but al- 
mosti equally efiective as a aok>, and doubtless often used as such. 
It isjprmiished m vol. vii. of Euterpe (Breitkopf & H 4 rtcl, London), 
which also coutaius a Valuable monograph on Eagli^ lutenists and 
late fiusic by Miss Janet Dodge. Dowland's few solo-songs are 
unimportaat 


of emotional situations was more natural to them and to their 
successors than a treatment in which points are emphasized in 
detail. It was moreover inevitable in these early developments 
of musical stylo, in which melody had to play the leading part, 
that such sacrifices as were necessary in balancing the rival 
claims of expression and form should be in favour of the latter 
rather than the former. But the formal perfection of melody 
was not the only problem which 17th-century Italian composers 
load to face. The whole question of instrumental accompani- 
roent had to be worked out; the nature and capacities of in¬ 
struments, including the voice itself, bad to be explored; the 
reconciliation of the new art of harmony with the old art of 
countetpoint to be effected. It speaks volumes for tlie innate 
musical .sense and technical skill of the early Italian composers 
that the initial stage of tentative effort passed so quickly, and 
that at the close of the 17th century we are conscious of breathing 
an atmo.sphere not of experiraonUil work, but of mature art. 
Alessandro Scarlatti (1659-1725) sums up the period for Italy. 
That much of his work is dry, u mere exhibition of consummate 
technical skill without inspiration, is not surprising when tlie 
quantity of it is realized, and also the unfavourable conditions 
under which operatic composers hud to work, but the best of 
it is singularly noble in conception and perfect in design. The 
same is true of the best work of Legrenzi, Stradella, Caldara, 
I,eonardo Ixio, Durante, work which was of incalculable im¬ 
portance for the development of musical, and particularly of 
vocal, art, and which will always, for minds attuned to its atmo¬ 
sphere of classical intellectuality, severity and self-restraint, 
po.ssess an abiding charm; but comparatively few specimens 
have retained the affections of the world at large. Girissimi’s 
“ Vitloria,” Scarlatti's “ O Gjssatc ” and “ Le Violette ” are 
the most notable exceptions (“ Pietk Signore ” is not included, 
as no one now attributes it to Stradella). 

The almost universal preference of the Italians in the 17th 
and i8th centuries for the aria in da capo form involved serious 
sacrifices on the dramatic and emotional side; for although 
this form was but an elaboration of the folk-song type, ABA, 
yet it involved, as the folk-song type did not, the repetition 
not merely of the melody of the opening part, but of the words 
attached to it. It is this double repetition which from the point 
of view of dramatic sincerity forms so disturbing an element. 
But composers, as luis been remarked, were too much occupied 
with exptoring the formal possibilities of melody to establish a 
really intimate connexion between music and text (Monteverde 
being a notable exception), a detailed inteipretation of which 
lay outside their scheme of song. Elaboration of melody soon 
came to involve much repetition of words, and this was not 
felt as an absurdity so long as the music was broadly in accord 
with the atmosphere or .situation required. A few lines of 
poetry were thought sufficient for a fully developed aria. Ex¬ 
ceptions are however to be found in what is known as the 
reeitativo arioso —of which remarkably fine specimens appear 
in some of Scarlatti's cantatas—and in occasional songs in 
slighter form than the tyrannous da capo aria, such as Caldara’s 
“ G)me raggio di sol wbichioreshadows with its dignified and 
expressive harmonies the Sehubertian treatment of song. 

Before Scarlatti's death in 1725 symptoms of decline had 
appeared. He was himself often compelled to sacrifice his finer 
instincts to the popular demand for mere vocal display. A 
race of singers, who were virtuosi rather than artists, dominated 
the taste of the public, and forced composOT to furnish oppor¬ 
tunities in each role for a fffi] display of their powers. An opera 
was expected to provide for each favourite five kinds of aria 1 
{aria cantabUe, aria di portamento, aria di mezzo caraUere, aria 
parlante and aria d' agiltid). It was not long before easier and 
more obvious types of melody,expressing easier and ffiore obvious 
feeling, became the fashion. The varied forms of accompani¬ 
ment, in which a good eontrapun'tal bass bad been a conspicuous 
feature, were wasted upon a public whkh come to hear vocalists, 
not music; and ster^tyjjed figures, of tiie kind which second- 
rate art after the first half of the i8th centiiry has mad? only too 
familiar, took the place of souad eontrapuntal workmanship* 
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tin the Italian school, which liad stood as a modd for the world, 
became identified with all that was trivial, insipid, conventional, 
melodramatic. Not that the Italian tendency in the direction 
of mere tunefulness was in itself either unhealthy or unworthy. 
It was indeed a necessary reaction from the severe earlier style, 
as soon as that style began Co lose its earnestness and sincerity, 
and to pass into mid and calculating formalism. But the spirit 
of shallowness and frivolity which ars:ompanidd the reaction 
involved the transference of musical supremacy from Italy to 
Germany, the only country, which, while accepting what was 
necessary to it of Italian influences, steadily remained true 
to its own ideals. 

Before speaking of German song, it is necessary to glance at 
whatwasbeingdonooutsideofltalyinthciythcentury. Reference 
has already been made to the French as pioneers in establishing 
solo song to lute accompaniment, which here, as in Italy, origi¬ 
nated in adaptations of polyphonic compositions. But in 
France from the first the main influence was derived from popular 
sources, the native folk-song and the vaudeville, the ditties of 
country and of town. In both that union of grace, simplicity 
and chann, characteristic of the French nation, tended to 
produce an art of dainty unpretentious attractiveness, in strong 
contrast to the serious and elaborate Italian work. It preserved 
these characteristics in spite of the artificial atmosphere of the 
French court, in which it mainly flourished up to the time of the 
Revolution, in spite too of the somewhat different influenres 
which might have been expected to affect it, derived from 
opera, the mania for which did not, as in Itafy, kifl the smaUer 
branch of vocaf music. Brunettes, mn.settes, minuets, vaude¬ 
villes, bergerettes, pastourelles, as the airs de eour were styled 
according to the nature of the poetry to which they were attached, 
may be found in Weckerlin’s jichos du temps passe, but the 
reader must beware of judging the real character of these songs 
from that which they assume under the hands of the modern 
arranger. 

With the latter part of the i8th centuty came in the lan^id 
and sentimental romance, in Which the weaker phases of Italian 
melody arc felt as an enervating influence. Tlie romance became 
after the Revolution the most popular form of polite song, lead¬ 
ing by degrees to that purely melodious type of which Gounod 
may be considered the best representative, and which other 
composers, such as Godard, Maa.senet, Widor, have been for 
the most part content to follow and develop, leaving to more 
adventurous spirits the excitement of exploring less obviou.sly 
acce.ssible regions. 

In England, a.s in Prance ^nd Italy, the hymning Of the 
17th century brou^t into existence solo song. Its bfegitinings 
have already been alluded to in speaking of the songs of Rosseter, 
Jones, Cimpion and Dowhmd. The work of H. lawes, and his 
contemporaries, William I.Awes, Coleman and Wilson, was 
equally unpretentious and shnple. A gem here and there, 
such as “ Gather ye Rosebuds ” (W. tawCs), is the student’s 
reward for a mass of uninspired, though not ungraceful, work 
in which is to be noted an attempt to com* to closer quartets 
with poetry, by “ following as doSdy as they could the' rhyth- 
micsil outlines of non-musical speech: they' listened to '^eir 
poet friends reciting their Own verses and then tried to produce 
itnifiCially exact imitations in musical notes ” (Ernest Walker, 
Histmy Of Music in 'England, p. 130), producing iVhat was neither 
good melody nor good dedlamation. Such tentative work, 
in spite of Milton’s sonnet to H. Lawes, could only have a 
passing vogue, cffledaHy tvith a Purcell sone^ at hand to show 
the world the dfflerence between talent and ttnius, between 
ataateuriSh effort and the realired Conceptions of a master Of 
hiS ctaft. Sohgs like “ Let the dreadful Engines ” and Mad 
Bc.ss' of Bedlam ” reach a level of dramatic intensity and 'de¬ 
clamatory power, whWh is not surpassed by the best work df 
contenibotary Italian composers. "I attempt from''love’s 
sickness tb fly ’’ is so faicjiltar ip its' quiet beauty that we 'are 
apt to forget'Wt melodies so peirfectly proportioned wwe quite 
new tb En^sh art (though Dr JBloW’s “ The SeK-hfraiShed 
deseryes' My td'fetkh'd WtH’iCiide Jiy''sidtey "Mohtetbfde’s 


“Lament of Ariadne’’>has already beeh aBuded to. It, is 
interesting to contrast itsiemotional force, obtained by daring 
defiance of rule, with the equally intense, but more subhme 
pathos of Purcell’s “ Lament olf' Dido,” in which soag.a'ground 
bass is-used throughout. The “ Elegy on the Death of Mr John 
Playford ” (quotod in full by Dr Walker, p. 176 of his history) 
exhibits the same feature and the same mastery ©f treatment. 
The “ Morning Hymn ” is scarcely less remarkaWc, and has 
likewise a ground bass. Purcell died in 1695) Bach Mid Handel 
were then but ten years old, and Scarlatti had still lliirty years 
to live—^facts of which the significance may be left to speak 
for itself. 

It is among the ironies of musical history that ac great a 
beginning was not followed up. There are echoes of Purcdl 
in the generation that succeeded him, in Croft, Greoney Boyce 
and Arne; but they quickly died‘away. The genius of. Handd 
first and of Mendelssohn later seem to have prevented English¬ 
men from thinking musically for thefnaelvos. At-least this is 
the orthodox explanation; but it should be borne in mind that 
a list of English composers, who have been wilting to sacrifioe 
ease and prosperity to a life of devotion to artistic ideals,-would 
be exceedingly difficult to draw up and would certainly not 
include many of the best-known names. From the death of 
Purcell to the 'Victorian era there is no consistent development 
of artistic song that is worth recording in detad. The only- 
songs that have survived are of the melodious order; these 
Ame contributes several that are still acceptable dor an air of 
frcslmess and gracoRilnoss which marks them as his own, 

“ Where the Bee .sucks ” apd “ Blow; blow, thou. Winter Wind ’’ 
are typical of his style at its best, as “ The Soldier tired of 
War’s Alarms ” is typical of it at its worst. Song writers that 
followed him, Shield, Hook, Dibdm,Storace, Horn, Linley (the 
elder) and Bishop, were all prolific melodists, who- have each 
left a certain number of popular songs by which their naipes 
arc remembered, and which are still pleasant enough to ,be 
heard occasionally: but there k no atteinjpt to advance in any 
new direction, no hint that song .could have',any other mission 
than to gratify the public taste for tuneful melodies allied to. 
whatever poetry- -pastoral, bacchanalian; patriotic or senti¬ 
mental—lay readiest to hand. 

The musical genius -of Germany, Which has created for the 
world the higliest forms as yet known o-f symphony, oratorio 
and opera, is not kss remarkable os die or^inator . 
of the Lied—the term by which are most easily 
conveyed the modem conceptions of ideal song. 

Germany is moreover the only country in which in orderly and 
progressive development the art of song may be traced from 
the simple medieval Volkslied to the elaborate produiotions of 
Schubert, Schumann and Brahms. If-Germany is united to 
the rest of Europe in her-debt to Italy, still her final conceptions 
of song belong to herself aleme. And these conceptions have 
more profoundly influenced the rest of Europe than any Italian 
conception ever influenced Gannany. When the rest of Europe 
was corttent with the vapid-outpouring of-ltaJiait -ond ptoudo-: 
Italian puerilities, an acute observer could have read the Signs in 
Germany, from which the advent of a Schubert might have been 
foretold. The student therefore is more-profitably eraifloyed 
in studying the phases of song-development in Geitnany than 
in any other courrtryj German ideals and GermaiB methods of, 
tcclmiquc have permeated the best modem song-work'of Coun¬ 
tries differing as widely in idiom as Russia, Norway, France and 
England. 

It is not necessary to dWellj except-in very general .terms, 
updn German song of the 17th -century. There -had -been.no 
developmiWt eortesponding with 'that which produced .the 
airs'dt cuur of France and the ayrea df-England. - The very 
IHferatifrd necessary for such devetopment was wantingi iTnd^ 
Gdn^ art'Was too profoundly affected by thO ,«|«rit which 
prdduefed the Reformation to develop freely in stcukr diiectiensi 
EV^'ih IHC domain of the FoffoWthc sacred sdngs owiBearoely 
Htl^vC bddh’ ledl numerous tban the secular} and at.theRefoima- 
tloil' adiptarions df Meulhy airs ■ to dactfed .teoida iconktitivrted 
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borrowings on a very iMge scale. In the 17th century the work 
of the Italian monodists was bound eventually to stimulate 
German composers to moke songs, but their main interest lay 
in larger choral-instrumental works, in which solo songs natur¬ 
ally appear, not in song as an independent branch of art. A good 
general view of such isolated songs as appeared can be obtained 
from Reimann’s collodions Das ieutsche geistliche Lied and 
Das ieutsche Lied (Simrock). In spite of some stiffness and 
awkwardness, these i7th-(»ntury songs exhibit a loftiness of 
aim, a touching earnestness and sincerity, which mark them off 
as quite distinct from any work done elsewhere at the same 
time. On the other hand there is not that sure grasp of their 
material, nor the melodic and declamatory power, which make 
Purcell in England stand out pre-eminently as the greatest song 
composer of the i7lh century. The treatment of the aria by 
Bach and Handel is discussed in separate articles (see Aria; 
Rach; Handel), which render unnecessary any further comment 
here. Nor need we pause to consider the vastly inferior work 
of lesser composers such as Telemann, Marpurg and Agria)la, 
most of which is confined to opera, oratorio and cantata. Our 
concern is rather with the smaller lyrical forms, and to these 
the absence of suitable poetry was for long an insurmountable 
barrier. It was not till the middle of the 18th century that 
the reform in German poetry associated with the name of Martin 
Opitz (whi) translated Rinuccini's text of Dafne, J. Peri’s first 
opera, for Heinrich Schiitz) bore real fruit. 

At the outset it is necessary to make a broad distinction 
between the more distinctly popular form of song, known as the 
Volkstundiches Lied, in which the same music served for each 
stanza of a poem (as in the VolksUed itself, on which the Volks- 
tiimliches Lied was modelled), and the Kunstlied, or, to adopt 
the more descriptive term, the durch-compvnirtes Lied, in which 
the music forms a running commentary on a poem, without 
respect to its form—or, if stanza form is preserved, varying the 
music in some stanzas or in all in accordance with their poeiical 
significance. Generally speaking the former aims at a wider 
audience than the Kunstlied, the appreciation of which, when it 
is Worth appreciating, involves some degree of culture and 
intelligence, inasmuch as it aims as a rule at interpreting more 
complex and difficult kinds of poetry. In the i8th century the 
simpler Vdkstiimliches Lied in strophic form was most in favour, 
and those who care to trace its history in the hands of popular 
composers like J. A. Hiller, J. A. P. Schulz, Reichhardt, Berger 
and Zeller, can easily do so by consulting Hartel’s Liederlexicon 
(lAiipzig, J 867) or one of a number of similar publications. Side 
by side with the outpouring of somewtiat obvious and senti¬ 
mental melodiousness, which such volumes reveal, it mu.st be 
rcmemliered that the attention of greater men to instrumental 
composition, the growing power to compose for keyed instru¬ 
ments (which began to replace the lute in the middle of the 17th 
century), and the mechanical improvements, through which 
spinet, davichord and harpsichord were advancing toward the 
modern pianoforte, were preparing the way for the modern 
Lied, in which the pianoforte accompaniment was to play an 
increasingly important part. C. P. E. Bach (d. 1788) alone 
of his contemporaries gave serious attention to lyrical song, 
selecting the l»st poetry he could get hold of, and aspiring to 
something beyond merely tuneful melody. The real outburst 
of song had to wait for the inspiration which (»me with Goethe 
and Schillen 

It is unfortunate that Haydn and Mozart^ pre-eminently 
endowed with every gift that makes for perfect song except 
that of literary discernment, should have left us so little of 
real value. There is indeed much to admire in some of Haydn’s 
canzonets, of which “ My Mother bids me bind my Hair ” fully 
deserves its continued popularity, while Mozart’s “ Schlafe 
mein Prinzchen ”—^if it is Mozart’s—and a few others, like 
these in simple strophic form, are isolated treasures which we 
could not afford to lose. But in only two songs by Mozart, 
“ Abendempfindung " and “ Das Veilchen,” is the goal, to which 
the art was to advance, clearly discerned and in the latter case 
perfect^ attained. Both are iunheomponirt, that is, they 


follow the words in detail; in both the general spirit, as well as - 
each isolated point of beauty in the verses, is seized and portrayed 
with unerring insight. “ Abendempfindung ” is indeed seriously 
marred by some larelessness in accentuation (worse examples 
may be seen in “ An Chloe ”) and by annoying repetition of 
words, due to Ibe development of the melody into a formal and 
effective climax. In the process the balance of the poem is 
destroyed,and theatmosphere of suffused warmth and tenderness, 
which pervades the rest of the song, is almost lost. The lyrical 
mood passes into one in which the operatic aria is sug^sted 
on the one hand, and on the other the formality of instrumental 
methods of developing melody. Not till Schubert were these 
traditions, fatal to the pure lyric, finally overthrown, and the 
conditions of true union between music and poetry perfectly 
realized. In “ Das Veilchen ” however, where Mozart touched a 
poem that was worthy of his genius and appealed to liLs extra¬ 
ordinarily fine dramatic iastinct, he produced a masterpiece— 
rightly regarded as the first perfect specimen of the durch- 
emnponirtes Lied. Every incident in the flower’s story is 
minutely followed, with a detailed pictorial and dramatic 
treatment (involving several changes of key, contrasts be¬ 
tween major and minor, variations of rhythm and melody, 
declamatory or recitative passages) which was quite new 
to the art. The accompaniment too takes its full share, 
illu.strating each incident with exquisite fancy, delicacy and 
disiTetion—and all with no violence done to the form of the 
poem. 

With Beethoven song was suddenly exalted to a place among 
the highest branches of composition. Taken in hand with the 
utmost seriousness by the grcate.st musician of the age and 
associated by him for the most part with lyrical poetry of a 
high order, it could at last raise its head, and, freed from the 
conventional formalities of the salon, look a larger world con¬ 
fidently in the face. It cannot, however, be admitted that 
Beethoven, in spite of several noble songs, was an ideal song 
compo.srr. His genius moved more easily in the field of abstract 
music. The forms of poetry were to him rather a hindrance 
than a help. His tendency is to press into his melodics more 
meaning than the words will bear. The very qualities in fact 
which make his in.strumcntal melodies .so inspiring tell against 
his songs, lliough his stronger critical instinct kept 1 im as a 
rule from tlie false accentuation which marred .some of the work 
of Haydn and Mozart, yet, like them, he often failed to escape . 
from the instrumentalist’s point of view, e.specially in the larger 
song-forms. The concluding melody of “ Busslied ” would 
be equally effective played as a violin solo: the same might be 
.said of the final movements of “ Adelaide ” and of the otherwise 
noble cycle “ An die feme GeUebte ”—movements in which 
the words have to adapt them.sclves as well as they can to the 
exigencies of thematic development, and to submit to several 
displacements and tiresome repetitions. In songs of a solemn 
or deeply emotional nature Beethoven is at his best, as in that 
cycle, to sacred words of Gellert, of which " Die Ehre Gotles 
aus der Natur ” stands as a lasting monument of simple but 
expressive grandeur, in “ Troclmet nicht,” in “ Partenza,” “ In 
questa tomba,” in the first of his four settings of Goethe’s “ Nur 
wer die Sehnsucht kennt,” and more than all, in the cycle ‘‘ An 
die feme Geliebte,” which represents a further stage reached in 
song on the road marked out by Mozart in “ Das Veilcl en.” We 
liav'e left behind the pretty artificialities so dear to the i8th 
century, that play around fictitious shepherds and shepherdesses, 
and entered the field of deeper human feeling .with the surrounding 
influences upon it of nature and romance. The new sotrit of 
the age, represented in German poetry by the lyrics of Bikger, 
Voss, Qaudius and Holty, members of the famous Gottinger 
Hainbund, and more notably by those of Goethe and Schifc, 
communicates itself in Beethoven to song, which now assumes 
its rightful position of Joint int^reter. It needs no deep study 
of Beethoven’s songs to perceive that the accompaniment has 
assumed, especially in the “ Liederkreis,” an importance im¬ 
measurably greater than in the songs of any previous composer. 
It begms to act the part of the c^rus in Greek drama and to 
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provide both a background and a commentary to the central 
personages. 

The tentative and uninspired work of Zeltcr, Reichardt, 
Schulz and others, when they attempted anything beyond a 
merely tuneful melody in the strophic form, may be passed over, 
but a word is due to J. R. Zum.sleeg, becau.sc in spite of the 
sometimes childish simplicity of his work he yet, in the kind 
of use which he made of modulation as a means of lyrical ex¬ 
pression, anticipated, more than any other composer of songs, 
one of the chief features of the greatest song writer of all age.s, 
Franz Schubert. Schubert’s “ Erlkiinig ” was written a few 
months before Beethoven’s “ Liederkreis.” “ Gretchenam Spinn- 
rade ” about a year before the “ Erlkonig.” He was eighteen 
when he composed the latter, in 1815. Lyrical song, divorced 
from all hindering elements and associations, whether of salon 
or theatre, was here at the threshold of his short career in almost 
lull maturity and plenitude of power. It is sufficiently remark¬ 
able that a lad with .so little education should have composed 
such music: it is more astonishing still that he should have 
penetrated with such unerring insight into the innermost secrets 
of the best poetry. Two of the necessary qualifications lor a 
great song composer were thus at last united. Schubert pos¬ 
sessed the third—a knowledge of the human voice, partly 
intuitive, partly the result of his experience as a chorister boy. 
The beauty of his melodies is scarcely more striking than the 
gratefulness of their purely vocal qualities. The technique of 
singihg had indeed b<^n understood for nearly two centuries; 
but Schubert was tbc first to divine fully its emotional range, and 
to dissociate it in lyrical work from all traditions of the schools. 
From the l)eginning to the end of his career he never penned a 
note or a phrase because it was vocally effective. What he 
wrote for the voice to sing was there because for him the poetry 
could not have it otherwise. This was inherent in his method 
of working, in which he relied implicitly upon his musical in¬ 
spiration tor a response, usually instantaneous, to the inordinate 
rei’eptivity of his mind to the impressions of poetry. To read 
through a poem was for him not only to seize its innermost 
significance, and every salient point of language or of form, 
but also to visualize the scheme by which both the whole and 
the parts could be translated and glorified through the medium 
of music. As the singer Vogl, the first of his profession to 
appreciate him, remarked, “ He composed in a state of clair¬ 
voyance." Hence the impossibility of summarizing in a short 
space the innovations he introduced, for new poems invariably 
suggested new types of song. His settings of Goethe’s lyrics 
(that is, the best of them) differ as essentially from his settings 
to those of W. Muller in the cycles “Die Schione Miillerin’’ and 
“ Die Winterreise,” as these again from his settings of Heine. 
Hardly a single development in subsequent phases of the art 
(except those which eliminate the melodious element) is not 
foreshadowed in one or other of his six hundred (and more) 
songs. Brahms, perhaps the greatest of his succe.s.sors, .said 
that there was something to be learned from every one of Schu¬ 
bert’s songs. He was as perfectly at homo, in the durchcompo- 
niries Lied as in the simple strophic type or the purely de¬ 
clamatory (“ Der Wegweiser,” “ NUhe dcs Geliebten,” “ Der 
Doppclg^inger ’’ may serve as familiar but supreme examples 
of each). Certain features may be selected for emphasis, first, 
his use of modulation as a means of emotional expression. “ Du 
liebst mich niclit ’’ traverses in two paiges more keys than would 
serve most composers for a whole symphony, whilst the discords 
on the words “ Die Sonne vermissen ’’ and “ Was bluh’n die 
Narcissen ’’ gave a piercingly thrilling effect, which is quite 
modem. The modulations in “ Wehmuth ’’ illustrate the subtle 
atmospheric effects which he loved to produce by sudden contrasts 
between major and minor harmonies. More familiar instances 
occur in “ Gute Nacht,” “ Die Rose,” “ Rosamunde.” Secondly, 
his inexhaustible fertility in devising forms of accompaniment, 
which serve to illustrate the pictorial or emotional background 
of a poem; we have the galloping horses (and the hom),in “ Die 
Post,” the spinning wheel in “ Gretchen,” murmuring brooks 
ia many songs from '* Die Schdne Mullerin " and in “ Liebesbot- 


schaft,” the indication of an emotional mood in “ Dio Stadl ” 
or “ Litanei.” Occasionally, it is trae, the persistence of a 
particular figure and rhythm induces monotony, as in “Avc, 
Maria 1 ” or “ Normans Gesang,” but generally Schubert has 
plenty of means at*his command to prevent it, such as the 
presence of an appropriate subsidiary figure making its appear¬ 
ance at intervals, as in “ Halt,” “ Der Einseme,” or some 
enchanting ritornello, by which a phrase of the vocal melody is 
echoed in the accompaniment, us in “ Liebesbotschaft,” “ An 
Sylvia,” “ Standchen ” and “ Fischerweise.” Thirdly, the sud¬ 
den entrance of declamatory passages, as in “ Der Neugier’ge,” 
“ Am Feierabond,” in “ Gretchen,” at the famous “ Ach sein 
Kuss,” and in “ Erlkonig ” at “ Mien Vater, mein Vater.” 
Fourthly, the realistic touches by which suggestions in a poem 
are incorporated into the accompaniment, such as the cock 
crowing in “ Fruhlingstraum,” the convent bell in “ Die Junge 
Nonne,” the nightingale’s song in “ Ganymcd,” or the falling 
tears in “ Ihr Bild.” Finally should be noted the extreme rarity 
of any slips in the matter of the just accentuation of syllables, 
and this is especially remarkable in a song writer who relies 
so much upon pure melody as Schubert, for to preserve a per¬ 
fect melodic outline which shall do not the least violence to a 
poet’s text, pre.sents far more difficult problems than the de¬ 
clamatory style. Yet Schubert is as successful in “ Liebes- 
botsichaft ” as in “ Prometheus.” Purists may be disturbed by 
the repetitions of words involved in the magnificent “Dithy- 
raml)e ”—but Schubert cannot be expected to betray a sensi¬ 
tiveness which is really post-Wagnerian. Nor is it just to a 
compo.ser of over 600 songs- to fasten for critical purposes on 
those which do not represent him at his best. His best level 
is so often attained as to make attacks on points which he has 
missed—as in some of the songs from Wilhelm Meister—some¬ 
what beside the mark. It is usually the work of enthusiasts 
who wish to exalt others at Schubert’s expense. For further 
details the reader is referred to the brilliant essay on Song with 
which Mr Hadow concludes vol. v. of the Oxford History of 
Music. It mu.st suffice here to point out in a general way that 
in wideness of scope and aim, in intensity of expression Schubert 
produced the same transformation in the lyrical field that 
Beethoven had produced in the larger forms of sonata, string 
quartet and symphony. Beethoven’s work was necessary before 
Schubert could arise, but Schubert’s conceptions and methods 
were the fruit of his own genius. Of his contemporaries Loewe 
deserves mention for his singular success in overcoming the 
difficulties involved in setting long ballads to music. To 
preserve homogeneity in a form in which simple narration 
presents perpetually shifting changes of action, of picture, of 
mood, is a problem which Schubert himself only once trium¬ 
phantly solved. Weber contributed nothing to song, except 
in his operas, of permanent value, beyond a few strophic songs 
of a popular nature. He disqualified himself for higher work 
by that singular preference for vapid and trivial verse which 
so often led Haydn and Mozart astray. Mendelssohn’s literary 
tastes took him to the best poetry, but he made but little attempt 
as a rule, to penetrate beyond its superficial and obvious import. 
His own lovable personality is fur more clearly revealed in his 
songs than the spirit of his poets. Differences of literary style 
affected the style of his music perhaps less than that of any other 
distinguished composer. He attained his highest level in “ Auf 
Flugeln des Gesanges,” the first of the two songs to Zuleika, and 
Nachtlied. It is noteworthy that there is no trace of Schubert’s 
influence. Had Schubert not lived, Mendelssohn’s songs would 
have been just the same. Hence in spite of graceful and flowing 
melodies, elegant but simple in form, and instinct with that 
polished taste and charm of manner which endeared both him¬ 
self and his works to his own generation, his songs have exercised 
no permanent influence upon the art. Their immediate in¬ 
fluence, it is true, was enormous: it is felt occa.sionaUy in 
Schumann, only too often in Robert Franz, and a host of lesser 
composers in many coimtties besides his own, such as Gade, 
Lindblad, SterndaJe Bennett, and others who need not be 
specified. 
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Of f(tr greator importaneo is the work of Robert Schumann, 
wliose polygenic methuds uf technique and peculiarly epigram¬ 
matic style enabled him tu treat complex phases uf thought 
tmd feeling which had hardly becumc prominent in Schubert's 
time with quite extraordinary success. Hotli by temperament 
and by choice he is identified with the so-called romantic move¬ 
ment, a movement in which both poetry and music Imve tended 
more and mure to become rather a porsonul revelation than 
“ ft criticism of life.” Thus with Schubert tlic note of univer¬ 
sality, the abiding mark of the classical composers, is stronger 
than the impress of his own personality. With Schumarm the 
reverse is the case. If the romantic movement gave a new 
impetu-s of vast importance both to music and literature, yet 
it had itfl weaker side in extremes of sensibility, which were 
not alw’ays equivalent to strength of fooling. McndelssohiTs 
songs adinittedly err on tire side of pure scnliniontality— 
Schumann, with Liszt, Jensen and Franz, frequently betrays 
the same wciikncss, but Ills best work, his settings to Heine 
(e.spcmtly ttie Uickterliehe), the FAchendurff “ Liedcrkrels,” 
thamisso’s " I'rauejiliebe u. Lohen” (veiih some reservations), 
besides a fair number of otlier songs, such as “ Widmung,” 
“Dor Nussbaum,” “ihre Stimme,’’ and his one coinplotely 
successful ballad, “ Dio bciden Grenadlore,” are strong in foclmg 
and full of poetic and imaginary qualities of the very' highest 
order. The new poetry called for new methods of treatment. 
These Schumann, mstinctivcly an expcriinonter, provided, 
first, by a closer attention to the minutiae of dcclama.l ion than 
kid hitherto teen attempted—^and herein syntxjpation and 
suspension furnished possibilities unsuspiectcd even by Schubert; 
secondly, by Increasing the role of the pianoforte accompani¬ 
ment—and in this he was helped on the one hand by novel 
methods of technique, of which himself and Chopin were the 
chief originators, and on the other by his loving study of Bach, 
which imparted a polyphonic treatment, qiiile new to song. 
In nearly all Schubert's songs, and in cpiite all of Mendelssohn’s, 
the melody allotted to the voice maintained its ])osition of 
supremacy. In Schumann it not infrequently becomes the 
secondary factor, the main r 61 c of lyric inferpreter passing to 
the acoorapanimont, as in “ Es ist ein Flotcn u. Geigcn ” or 
“ Rbsekin." He also gave quite a new prominence to the 
opening and closing instrumental symphonies, which become 
in his hands no merely formal introduction or conclusion but 
an integral part of the whole conception and fabric of the Lied. 
This may illustrated by many numbers of the Dirhterliebe, 
but most remarkable is the final page, in which the pianoforte, 
after the voice has slopped, sums up the whole tenor of the 
cycle. This feature has lieen seized upon by many subsequent 
composers, but by few with Schumann’s rare insight and judg¬ 
ment. In FVanz, for instance, the concluding sympitony is 
often introduced without necessity, and becomes a mere irritating 
mannerism. In Brahms however it is developed, both at the 
opening and close of many songs, to an importance and preg¬ 
nancy of meaning which no other composer has attained. 

A third point in Schumann's method is his fondness for short 
interrupted phrases (often wpeated at different levels) in place 
of the developed Schubertian meJodic-s; it is alluded to here 
because of the great extension of the practice by later composers, 
too often, as in the case of F'rapz, without ^humann’s tact. 
On many grounds, then, Schumann may be r^arded as having 
widely extended the conception of the his example has 

encotmged ktor composers to regard no lyric poetry as too 
subtle for musical treatmwit. Unfortunately in pre.senting com¬ 
plexity ttf'mood Schumann was not invariably careful to pre¬ 
serve structural solidity. Many later composers have followed 
the eccasloBal looseness of design which is his fault, without 
approaching the beauty of spirit, in which he stands alone. 

A bold experimenter in song was Franz Liszt, whose wayward 
genius, with its irrepressible bent towards the theatrical and 
melodramatic, was never at home within the limits of a short 
lyric. It is true that there is sincerity of feeling, if not of tlie 
(leepest kktd, in “ Es trmss ein Wundwbarss sem ’’ and “ IJber 
ftUen Gipfeln"; but concentrated emotion, which involves for 


its expression highly organized fewm, was alien to Liszt's genius, 
which is more truly represented in songs like “ Die Lorelei,’’ 
“ Kennst du das Land,” “ Am Rhein ”—in which are preseated 
a series of pictures loosely connected, giving the impression 
of clever extemporizations on paper. It is not sufficiently 
recognized that such work is far easier to prodm* than a 
successful stropliic song, even of the simplest kind, because the 
composer ignores the fact that a formal lyric implies formal 
music, and that the most formal poetry is often the most emo¬ 
tional. Critics, who measure the advance of song by the increase 
in number of those that are durchcompmirl, and the decreasing 
output of those which liave the same music to each stanza, 
are in danger of forgetting tlie liest qualities both of music and 
of poetry. Formless music never interpreted a finely formed 
poem, and unless the duuheomponirtes Lied has more form 
instead of less tlian tlie strophic song, it is artistically valueless. 
The popukirity tlierefurc uf “ Die Lorelei ” is not so much a 
tribute to Liszt’s genius as an example of the extent to which 
gifted singers and unilisccrning oritics can mislead the public. 
Merc scene painting, however vivid, however atmospheric—and 
these qualities may be conceded to LLszt and to others who have 
followd his example—takes its place upon the lower pkmes 
of art. 

The admiration expressed by Liszl and Wagner for the songs of 
Robert Franz, and the pordiid welcome extended by Schumann 
to those wliich first made their appearance, have led to on 
undue estimate of their importance in many quarters. They 
are characterized by extreme delicacy both of feeling and uf 
workmanship, but the ingenuity of his counterpoint, which lie 
owed to his intimate knowledge of Bach and Himdel, rannot 
conceal the frequent poverty of inspiration in his melodic plirases 
nor the absence of genuine constructive power. To buikl a 
song upon one or two phrases repeated at different levels and 
coloured by changing harmonics to suit the requirements of the 
poetic text (as in “ Fiir Mtisik ” and “ Du bist elend ”) is a 
dangerous substitute for the power to formulato large and ex¬ 
pressive melodics. But it is the method v/hieh Franz in-stinc- 
tively preferred and elaborated with .skill. His songs arc 
mostly very short and in the stropliic form, some alteration 
being nearly always reserved to give point to tho hist verse. 
His tricks of style and procedure so quickly become familiar 
as to exhaust tlie pat knee even of the most sympathetic student. 
But tlic sii.cerity of his aims, the idealistic and snpersensitive 
purity of Iiis mind (whicli banished as far as possible even the 
dramatic clement from his lyrics), its reeeptiveness to the 
beauties of nature and all tlisd; is diaste, tender and refined in 
human character render his songs an important contribution 
to our knowledge of tlie intimate side of German feeling, and 
compensate in some degree for tlie lack of tlie larger qunlitio.s 
of style and imagination. All his best qualities are represented 
in the beautiful setting of Lenau’s “ Stille Sicherheit.” Those 
who care to study his limitations may compare his settings of 
Heine’s lyrics with the mas-terpieoes of Schumann in the same 
field, or the dullness of his “ Verborgenheit ” (Mdrike) with the 
romantic fervour imparted to that poem by the later genius 
of Hugo Wolf. 

A higher vako than is usually conceded attaches to tho songs 
of Peter Cornelius, a friend of Liszt and Wagner, but a follower 
of neither. Before fae eame under their influence he had under¬ 
gone a severe course of contrapuntal training, so that his wnrk, 
though essentially modem in spirit, has that stability of structure 
which makes for permanence. He was, moreover, aa acaim- 
plisbed linguist, a brilliant essayist, and a poet. That perfect 
fusion between poetry' and music, which since Schubert has 
increasingly been the ideal of German sung, b realized in an 
exceptional manner when, with Cornelius as wkh Wagner, 
librettist and musician are one person. More exquisite declama¬ 
tion is hardly to be found in the whole range of song tliau 
in the subtly imaginative “Auftwg,” whilst for nobility of 
feeling, apart from technical exceK«»cies,of the highest order, the 
“ Weihnachtslieder,” thft“ Brautlieder ” and much of the sacred 
cycle Voter UaMs,” are haordly ntrpaSsed even SchuccBuin 
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ftt his best, and point to Cornelius as one of the most beautiful 
and original spirits of the 19th century. 

In the song-work of the 19th century, though Schubert 
renvains the rock upon \riuch it has been built, Schumann 
represents the most directly inspiring influence, even when, as in 
the case of Adolph Jensen (whose spontaneously melodious and 
graceful, if not very deep, songs deserve mention), there are 
importations from such widely divergent sources as those of 
Mendelssohn and Wagner. 

The application of the principles of Wagnerian mu.sic-drama 
to lyrical work, allied, as was natural, with the exaggerations 
and unconvcntionalities of Liszt and Berlioz, was .sooner or 
later bound to come, bound also for a time to ksue in confusion; 
to rescue song from which was the work of two men of genius, 
who, though approaching the task from standpoints removed 
by the whole distance of pole to pole, may be considered as 
placing the crown of final achievement upon the aspirations of 
i9th-(«ntury song—Hugo Wolf and Johannes Brahms. 

Wolf exhibits an entirely unconventional and original style, 
lie is as untroubled by tradition as Schubert, whom he resembles 
not often, as in “ Fussreise ” and “ Der Giirtner,” in pure 
melodiousness, but in the intensity of his pwwcr to penetrate 
to the very heart of poetry. To him may also he most fitly 
applied the epithet clairvoyant. He is the first who publlslied 
songs for voice and pianoforte, not songs with pianoforte 
accompaniment, thus finally asserting the identity of singer and 
accompanist in true lyrical interpretation. 

The unerring sagacity of Brahms discerned that the pos¬ 
sibilities of song on the lines set by Schubert were far from being 
exhausted : his practical mind preferred to develop those pos¬ 
sibilities rather than to seek after strange and novel methods, 
(ionforming thus in song to his practice in other branches of 
composition. A broad melodic outline is for him an essential 
feature: equally essential is a fine contrapuntal bass. In 
form the majority of bis songs follow the orthodox ABA pattern, 
the central portion being so organized as to offer, with the least 
possible introduction of new unrelated material, a heightened 
contrast with the opening portion by meiuis of new Ireatmunt 
and new tonalities and at the same time to ju.stify itself by 
producing the mood in which the return to the opening portion 
is fell as a logical necessity. • Chromatic effects in Brahms’s 
scheme of melody are rarely introduced till the middle section, 
the opening being almost invariably diatonic. It must however 
be admitted that Brahms’s formal perfection involves occasion¬ 
ally an awkward handling of words, and that in a few instances 
(see Magelont-lieder, Nos. 3 and 6), they are frankly sacri¬ 
ficed to that formal development of his material whii'.h has 
been criticized in the cases of Mw.art and Beethoven. No part 
of his songs deserves closer study than the few bars of instru¬ 
mental prelude and conclusion, in which is enshrined the very 
essence of his conception of a poem. It may almo.st be said that, 
since Schumann set the example, the first and the last word 
has passed from the voice to the instrument. Accompanist, 
like singer, must understand poetry as well as music; but with 
no composer is his responsibility greater than with Brahms. 
Complete mastery in close organization of form was allied in 
Brahms not only with the warmth and tenderness of romance, 
but with the inmgination and insight of a profound thinker. 
Concentration of style and of thought have nowhere in the 
whole history of song been combined on a plane so high as that 
which is reached, with all perfection of melodic and harmonic 
beauty, in “ Schwerrauth,” “ Der Tod das ist diekiihle Nacht,” 
“Mit vierzig Jahren,” “ Am Kirchhof,” “ 0 wusst’ ich doch den 
Weg BuriSck ” and the “ Vier ernate G^nge," which closed the 
iist of his 197 songs. 'The alliance to tong of so dangerous a 
companion as philosophy, or at any rate of thoughts which are 
pliilosophical rather than lyrical, proved no obstacle to Brabnu’s 
equal success in the reMm of romance. This side of his genius 
may be illustrated by numerous songs from the Magelone cycle 
(notably “ Wie fr(jh und frisch ’’ and “ Ruhe, sfiss, Liebchen ”) 
by others, of which “ Liebestreu,” “ Die Mainadit,” 
(‘Feld^arakeit," *‘Wie rafff ich mioh eaf in der Nacht,” 
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“ Mitmelied ” and " Wir wandfilten ” are a few examples picked; 
at random. 

It has already been indicated that Brahms was a deep Student 
of Schubert. If he had not Schubert’s absolute spontaneity 
of melody, he restored it to its Sebubertian place of supreme 
importance. In spite of all the tendencies of his age he never 
shirked that supreme test of a composer, the power to originate 
and organize melody; but it is melody (dten of a type so severe 
in its outline and proportions us to repel those bearers who are 
unable to attain to his level of thought rad fooling. All mere 
prettiness and elegance are as alien to his nature as even the 
shghtest approach to sentimental weakness on the one hand, 
or to realistic .scene-painting on the other, so that for the worW 
at large his popularity is jeopmdized by an attitude which is 
felt to be uncompromisingly lofty and severe. It has hardly 
yet had time to reconcile itself to the union of modem lyrical 
poetry with a style whose elalioratc contrapuntal texture (differs 
as much from the deliuate polyphony of Schumann as that in 
its turn differed from the broad harmonic system of Schubert. 
But that Bralims was never difficult without reason, or elaborate 
when he might have be(ai simple, appears plainly from the 
preference ho felt for hi.s slighter songs in the V^ksiumlick 
style and form, rather than for those which were durchcom- 
ponirU He was strongly influenced by the Volksliedtr of his 
country, the words of whidt he loved to repeat to hinaself, as 
tliey suggested ideas even for his instrumental compositions. 
His arrangements of Volkslitder mark an epoch in that field 
of work.* 

In the history of song Brahms's name is likely to stand for the 
closing of a chapter. It is difficult to conceive of more com¬ 
plete work on lines that are essentially classical. The soundest 
traditions find in him their justification and their consummation. 
He lias enshrined the best thought and the noblest feeling of 
his age in forms where elaboration and complexity of detail serve 
essential purposas of interpretation, and are never used as a 
brilliant artifice to conceal foundations wlticb are insecure. 

It is not proposed to discuss the work and fendencios lof 
contemporary German composers—'of whom Felix Weingartner 
(b. 1863), Max Reger (b. 1873) and Rirhard Strauss have at¬ 
tracted the largest share of attention. The above summary, 
thougli necc.ssarily incomplete and confined only to the most 
conspicuous names, may yet provide some points of view from 
which the songs of other countries than Germany may be re¬ 
garded, especially those in which German conceptions and German 
methods of technique have been dominant factors. Actual 
settings of German lyrics figure largely in the works of many 
non-Gorman composers, and these it is hard to judge except 
by German standards. But, strongly as German influence has 
been felt in Russia, for instance, m Norway and in Finland, 
yet the last lialf century has seen the rise of more distinctly 
national .schools of song in all these countries, and to this result 
the cult of the folk-song has very largely ctnlributesd. Glinka, 
Rimsky-Korsakov, Borodin, Balakirev, Cesar Cui (b. 1835), 
iuid Moussorgsky in Russia, Nordraak (1842-186^) and Grieg 
in Norway, Sibelius (b. 1865) in Finland, are conspicuous names 
in this connexion. 

The Latin countries h ive, as is natural, been but little subject 
to German influences; of those France alone seoma to be working 
her way towards a solution of artistic problems MoHrm 
which has interest for those who live beyond h^ Brtaeh 
borders and which bears emphatically her own haH- ■*•**•• 
mark. The melodious style of Gounod, which has so powerfully 
affected composers like Massenet, Godard and Widor, has 

‘ Their value may be tested by (xmmaring them with tho small 
volume containinR arrapgemeBts by R. prana, which are syaswetbeti- 
eally done but wiUiout ii^ration, with those ol Tapp(nt, wluah are 
models of what such things ought not to be, and with the, dull, 
uninviting work of A. Saran, Many of Reimann's arrangmehts, 
however, deserve cordial recognitmn as both sympafhetio and 
scholarly. One fact emerges clearly from the study of lolk-sqag 
arrang(anents, in Germany and elsewhere, that success depends upon 
nalitics which are as rare as, anti are seldom di8S0(daled from, the 
nwer of original composition. Only a great opmposarcan be a great 
arranger. , * ' ' 
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be^n to yield during the last quarter of a century to tenrimnVs 
whicli correspond closely with those o' the impressionist move¬ 
ments in irench literature and painting. The deeper side of 
the movement, in which a strong clement of mysticism plays 
an important part, is represented in the best songs of C&ar 
Franck, Faur6 and Bruneau, a notable group of composers, 
whose occasional extravagances are atoned for by original 
impressions of nature in her more unusual moods, and by much 
that arrests attention both in thought and style. The songs of 
Duparc (b. 1848) and Vincent d'lndy likewise repay study. 
Nothing can be clearer lliau that traditional methods were 
inadequate, if modern French poetry was to find interpretation 
in the sister sphere of music; but how far the work of composers 
such as those named is likely to be regarded as final, it is pre¬ 
mature to ask. The world had hardly had time to feel at home 
with them before it was called upon to face what it is difficult 
not to regard as representing the extreme limits of impressionistic 
style in JJebuss)-. We are still too much accustomed to melody 
I'.iid rhythm, to harmonies that have some intelligible principle 
in their successions, to judge .securely of music which is neither 
melodious nor rhythmical nor in the accepted sense harmonious. 
We are still too much accustomed to music regulated by analys- 
able laws to feel at case with music that seems, at any rate at 
present, to acknowledge none. Whether the work of Debussy 
IS the beginning of a new epoch the future alone can decide, but 
it is permissible to feel apprehensive of an art which is based 
upon impressions rather than upon convictions; and the value 
of impressions is apt to be measured more by the degree in which 
they are fugitive, elusive, evanescent, or merely peculiar to the 
composer’s temperameni, than by the relation which they Ix ar 
to permanent elements in nature or humanity. Hence in the 
modern school of song-writers, which finds its culmination in 
Debussy, the quality of unsclfconsciousness is the one which 
seems most difficult for them to attain. In French art we are 
too often reminded how close the sublime is to the ridiculous, 

■ the dramatic to tlie theatrical, pathos to bathos, truth to paradox. 
Even in the quieter pictures we are conscious of a forced atmo¬ 
sphere, an unnatural calm,not the abiding peace of a landscape by 
Corot or Millet. Lastly, the opinion of Bruneau {La Musique 
franfaise, p. 233) that prose will in time supplant poetry in 
drama and song is, at least to those to whom form is still an 
essential element of beauty, a disquieting omen for the future. 
The best qualities of the Frenrh nation, its umitlectcd gaiety, its 
sincerity, grace, humour, pathos, tenderness, are far more 
touchingly and truthfully revealed in the simple melodics of 
the country-side—or in the less pntcnlious songs (of which 
Bruneau and Massenet have given examples, as well as many 
others) formed upon their model. 

Limitations of space do not form the only reason for dealing 
in a cursory manner with English songs of the 19th century. 
Mmhn A more valid one is to be found in the absence, 

Bngtiih until its two closing decades, of great names to 
Soar. which can be attached the history of any orderly 
development, of any well-conccived and definite ideals. 
The authors of the very limited number of good songs are too 
often the authors of others in larger quantities which arc bad, 
and that not in every case owing to failure of inspiration but 
to a lowering of ideals in order to gratify the tastes of an unin¬ 
telligent public on the one hand, and the demands of exacting 
publishers on tlie other. That a healthier art might have arisen 
is indicated by the presence of such songs as Hatton’s “’To 
Anthea,” Loder’s unexpectedly fine setting of “ The Brooklet ” 
(the words of which Schubert had already immortalized in its 
original German version as “ Wohin ”), Sullivan’s fresh and 
originalsettings of scvcralShakespearian lyrics,and of Tennyson’s 
uninspired cycle of verses entitled “ The Songs of the Wrens,” 
and Clay’s “I’ll sing thee songs if Araby.” Tlie name of 
Stemdale Bennett stands out as that of a composer who remained 
steadfastly true‘<to his ideals. HLs output was indeed a small 
one, and,covered a somewhat limited range of style and feeling; 
but the thought, like ti^«»|)rkmanship, is always of delicate 
and beautiful qualitjr#’' "ThSugh Mendelssohn’s influence is 


apparent he has a touch wffiich is all his own. “ To Chloe in 
sickness,” “ Forget-me-not," “ Gentle Zephyr ” and “ Sing, 
Maiden, sing,” have certainly not yet lost Iheir charm. Stem- 
dale Bennett marks the beginning of higher ideals in ff. ngUsh 
song—but it is only within the lust twenty-five years tlrnt we 
have begun to see their realization, owing to the training oi 
many English musicians in German schools 1 nd to the increasing 
familiarity of the musical public witli the best German Lieder. 
The lead has been taken by Parry and Stanford—composers 
who have published large numbers of songs in great variety of 
styles, and with uniform seriousness of aim and treatment. 
Parry’s delightfully fresh early work is represented at its best 
in “A Spring Song,” “ A Contrast,” and “ Why does azure deck 
the skies ? ” The transition to a later manner is marked by the 
four anacreontic odes; and several small volumes of lyrics 
have since made their appearance. If some of these miss tlie 
true lyrical note, of whic h absolute spontaneity is an essential 
condition, yet a lofty level of thought and workmanship is 
always manifest, rising to highest inspiration perhaps in “ 'Wlien 
we two parted,” “ Through the ivory gate,” and “ I’m weaving 
Sweet Violets.” Stanfoni has essayed songs in many styles, 
suited to poems diawn from many periods, but he is most 
himself and most successful in Keats’s wei.d and dramatic ballad 
“ La Belle dame suns tnerci,” in Browning’s cavalier songs, in 
the cycle of sea songs (H. Newbolt), and i.bovc all in the Irish 
idyll (Moira O’Neill)—where in six pieces of rarest beauty the 
composer has revealed different phases of Irish feeling, pathos 
and huniour with a poetical and imaginative power unequalled 
in British art. It is hard to imagine a more perfect alliance 
between poetry and music, from tlie general conception of cadi 
song down to tlie minutest detail of declamation, than is found 
h( rc. As an armnger of Irish melodies—of which four volumes 
have liecn publislied—Stanford has also shown himself a com¬ 
plete master. Coweii, Mackenzie and Elgar have contributed 
few songs worthy of reputations gained in larger forms of com¬ 
position. Of the work done and being done by younger com¬ 
posers much might be said. There is activity in many dirci tions; 
a cycle of songs by Arthur Somervell from Tennyson’s Maud 
is an artistic work of very real value, beautiful and original as 
music, and forming a highly interesting commentary upon 
the poem. R. Vaughan Williams, in the more difficult task 
of setting six sonnets from Rossetti’s House of Life and in 
three cf Stevenson’s Songs of Travel, has displayed imaginative 
qualities of ;i remarkable order. Not less original is the highly 
finished and poetical work of H. Walford Davies. Somewhat 
slighter in style and thought, but instinct with true lyrical 
tenderness and charm, are the songs of Roger Quiltcr, drawn 
mainly from the Elizabethan period, and the poen.s of Herrick. 
Various songs by Maude V. White, W. H. Hadow, Hamilton 
Harty, Harold Darke, Ernest Walker, Donald Tovey, William 
Wallace and others ^ive evidence, with the work already men¬ 
tioned, of a revolution in the treatment and conception of 
song in England, which is full of promise for the future. Its 
fulfilment however is likely to depend upon a change in the 
prevailing conditions, under which professional vocalists have 
a financial interest in popularizing inferior productions. Good 
songs, apart from the initial difficulty of finding a publisher, 
are thus penalized from tlie start, whilst the larger and less 
instructed portion of the public, which forms its taste upon what 
the singers of the day provide, remains ignorant of precisely 
those works which are most necessary for its enlighUnnient. 

Biblioc.rapbv.—I n Grove’s Dictionary of Music and Musicians 
(new ed ) Mrs E. Woodhouse’s article on " Song " (vol. Iv.) gives a 
practically exhaustive bibliography of the whole subject of song 
and folk-song, country by countiy; her account is quite unique, a^ 
indispensable to the student. The following list is mainly ol books 
which the present writer has found most valuable: Sir Hubert 
Parry, Art of Music (London, 1897); Ouford History of Music 
(1901-1903), esp. vol, iii., " The Seventeenth Century " by Sir Hubert 
Pan-y; vol. iv., " The Age of Bach and Handel ’’ by J. A. FuUer- 
Maitland; vol. v., " The ’Viennese Period ” by W. H. Hadow; vol.vi., 

" The Romantic Period " by E. I'fannmither; C/imbarieu, La 
Musique, ses lots el son ivolution (Paris, 1907); Ambros, Gtschid^ 
der Musik (1862-1882); Coussemakei,yif»>fotVs de I'harmoni* au moym 
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(1852); Kieaewetter, SMcksale u. Besehaffenhrii des wfltiichtn 
(fesanges (1841); Reissmann, Das deutschs Lied rewritten as 

Gcschichte des deutschen Liedes, 1874); Schneider, Das musikahsche 
Lied (1863); E. Walker, History of Music in England (1907); W. Nagel, 
Geschichte der Musik in England (189^1897); C. j. Sharp, English 
Folk-songs, some Conclusions (r907); J. Tiersot, Hisioire de la chanson 
populaire en France (1889); I^voix, La Mustguc franfaise (1897). 

Collection"! of songs with valuable introduction and notes (those 
marked with an asterisk have pianoiorte accompaniments) : V. M. 
Boohmc, Altdeutsches Liederhuch (Breitkopf & Hhrtel, 1877); 
Gaston Paris and Govaert, Chansons du XV' siecle (Paris, 1873): 
J. Tiersot, Chansons pupulatres des Alpcs franfaiscs (Grenoble, igoj); 
l)c la Villemarqut, Uarzoz-Breis, Chansons pop. de la liretagne 
(Paris, 1867); •Bourganlt-Ducoudray, melodies pop, dela Basse- 
Bretagne (Paris, 1885); •Champfleury and Wockalin,.Chansons pop. 
des provinces de France (Paris, i860); ‘Weckerlin, Echos du temps 
passi (3 vols., Paris, 1855), and *Chansons pop. du puvs de Frame 
(2 vols., Paris, 1903); *\. D'lndy, Chansons pop. du Vivarais, op. 
52 (Pari^; Hj^mar Thiiron, Folkesangcn paa raererne (Copenhagen, 
1908); F. van Duysc, Het oude nederlandsche Lied (the Hague, 
1903-1905); ‘E. Closson, Chansons pop. des provinces beiges (Brussels, 
1905); *Buurganlt-Ducoudray, yo melodies pop. de Grece ct d'orieiit 
(Paris, 1897); Eugenic Lincii, Peasant tlongs of Great Ru.ssia (St 
Petersburg and London, 1905); ‘W. Cliajiiiell, Popular Music of the 
Olden Time (London, 1855-1859); ‘E. Wooldridge, revised edition of 
the above, with title Old English Popular Music (London, 1S93); 
Folk song Society’s Journals; ’-'C. j. Sliani, i'olh-songs from Somerset 
(5 vols., Bamicott & Pearce, Taunton) •]. A. Fullcr-Maitliuid .and 
I.. E. Broadwood, County Songs (Novello): *Sharj> and Baring-Goiild, 
Songs of the West (Methuen); *1.. K. Broadwood, English Traditional 
.hongs and Carols (Booscy). (W. A. J. F.) 

Thk Song of Birds 

The characteristic modulated voice of bird."! is the outstanding 
example of natural “ song ” in the animal world. The essential 
requirements of a vocal organ, the pres.siire of vibratory mem¬ 
branes or chord, are found in the bird';- syrinx (sec Bird), 
but how these membranes act in particular, and how their 
tension is modified by the often numerous syringcal muscles, 
we do not know. The voice of birds is produced entirely by the 
sjTinx; the larynx no doubt modifies it, but the tongue seems 
to play no part in it. The “ loosening of the tongue ” by cutting 
its frenum, in order to assist a bird in talking, txc., is an abso¬ 
lutely silly ojieration. The possession of the most elaborate 
syrinx is not enough to enable a bird to sing. In this respect 
they are like ourselves: special mental iacultics are required 
to control the apparatus. Anatomically the raven has the 
same elaborate syrinx as the thrush or the nigldiugalc, and yet 
the raven cannot “ sing ” although it can modulate its voice 
and can even learn to talk. As a rule the faculty of singing 
IS restricted to the males, although Ihe females jxissess the same 
organs; moreover, birds vaiy' individually. .Some learn to sing 
marvellously well, wliilc others remain tyros in spite of the best 
education. But given all the necessary mental faculties, 
birds sing only when they are in such a healthy condition that 
there is a surplus of energy. This, of course, is greatest during 
the time of propagation, when much of the surplus of the general 
metabolism comes out—to use homely words—in unwonted 
functions, such as dancing, posing, spreading of feathers and 
giving voice. Bvery one of these muscular exertions is a spasm, 
releasing some energy, and—*gain in homely parlance- 
relieving the mind. In many cases these antics and other 
manifestations become rhythmical, and music consists of 
rhythmical sounds. Of course birds, like otlier creatures, arc 
to a certain extent reflex machines, and they often sing because 
they cannot help it, just as male frogs continue to croak long 
after the pairing season, and not necessarily because they or 
their mates appreciate those sounds. But birds stand mentally 
on such a high level that we can scarcely doubt that in many 
cases they enjoy, and tlierofore sing their song. Many a tame 
bird, a canaiy, sUrling, magpie, will repay its keeper with its 
song, out of season, for any kindness shown to it, or for his 
mere presence. 

If we regard any sound made by a bird under tlie all-powerful 
influence of love or lust as its “ song,” then probably every bird 
is possessed of this faculty, but in the ordmary acceptance of 
the term very few, besides the oscines, can sing, and even this 
grmqi contains many which, like the ravens and the crows, 
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are decidedly not songsters. On the other hand, it seems unfair 
not to call the charming series of notes of the dove its song. 

D. Barrington in a very remarkable paper (“ Experiments 
and Observations on the Singing of Bird.s,” Phil. Trans., 1773, 
pp. 249-291) defines* a bird’s song “ to be a succession of three 
or more different notes, which are continued without interruption 
during the same interval with a musical bar of four crotchets 
in an adagio movement, or whil.st a pendulum swings four 
seconds.” The late A. Newton {Eney. Brit., 9th cd., iii. 771; 
•see also Diet. Birds, s.v. “ Song,” pp. 892-894), taking a much 
wider view of ” song,” proceeds as follows :— 

Jt seems impossible to draw any but an arbitrary line between 
the deep booming of the emeu, the harsh cry of the guillemot 
(which, when proceeding from a liundred or a tiiousand throats, 
strikes the distant car in u confused murmur like the roar of a 
tumultuous crowd), the plaintive wail of the plover, the melo¬ 
dious whistle of the wigeon, ‘the cock’s shrill clarion,’ the 
scream of the eagle, the hoot of the owl, the solemn chime of 
the hell-bird, the whip-cracking of the manakin, tlie rbaffinch’s 
j'jyous burst, or the hoarse croak of the raven, on the one band, 
and the bleating of the snipe or the drumming of the ruffled 
grouse, on the other. Innumerable are the forms which such 
utterances take. In many birds the sounds are due to a com¬ 
bination of vocal and instrumental powers, or, as in the ca.scs 
last mentioned, to the latter only. But, however produced— 
and of the machinery whereby they arc accomplisl^ there is 
not room here to speak—all have the same cau.se and the fame 
effect. The former has been already indicated, and the latter 
is its consumm;Uion. Almoct coinstanlancously with the hatch¬ 
ing of the niglitingalc’s brood the song of the sire is hushed, 
and the notes to which we have for weeks hearkened with rapt 
admiration are clianged to a guttural croak, expressive of 
alarm and anxiety, in.spiring a sentiment of the most opposite 
character. No greater contrast can be imagined, and no 
instance can he cited which more completely points out the 
purpose which ‘ song ’ fulfils in the economy of the bird, for 
if the nightingale’s nest at this early time be destroyed or its 
contents removed, the cock speedily recovers his voice, and his 
favourite haunts again resound to his bewitching strains. For 
them his mate is content again to undergo the wearisome round 
of ne.sl-building and incubation. But should some days elapse 
liefore di.saster befalls their callow care, his constitution under¬ 
goes a change and no second attempt to rear a family is made. 
It would seem as though a mild temperature, and the abundance 
of food by which it is generally accompanied, prompt the phy¬ 
siological alteration which inspires tlie males of most birds 
to indulge in the ‘ song’ peculiar to them. Thus after the annual 
moult is accomplished, and this is believed to be the most critical 
epoch in tlie life of any bird, cock thrushes, skylarks, and others 
licgin to sing, not indeed with the jubilant voice of spring but 
in an uncertain cadence which is quickly silenced by the super¬ 
vention of cold weather. Yet some birds we have which, 
except during the season of moult, hard frost, and time of snow, 
sing almo.st all the year round. Of these the redbreast and the 
wren are familiar examples, and the chiffcliaff repeats its two- 
noted cry^ almost to weariness, during the whole period of its 
residence m this country. 

‘‘ Akin to the ‘ song of birds,’ and undoubtedly proceeding 
from the same cause, are the peculiar gestures which the males 
of many perform under the influence of tlie approaching season 
of pairing, but these again are far too numerous here to describe 
with particularity. It must .suffice to mention a few cases. 
The ruff on his hillock in a marsh holds a war-dance. The 
snipe and some of his allies mount aloft and wildly execute 
unlooked-for evolutions almost in the clouds. The woodcock 
and many of the goatsuckers beat evening after evening the 
same aerial path with its sudden and stiarp turnings. The 
ring-dove rises above the neighbouring trees and then with 
motionless wings slides down to the leafy retreat they afford. 
The capercally and blackcock, perched on a commanding 
eminence, throw themselves into postures that defy’ the skiu 
of the caricaturist—other species of the grouse-tribe assume 



414 SONGHOI--SONNET 


the strangest attitdtlcB and run in circles till the tiirf is worn 
bare. Hie pwicoek in prkle spreads his train so as to show how 
nearly akin are the majestic and the ludicrous. The bower- 
bird, not Content wiih its own splendour, builds an arcade, 
decked tvri h bright feathers and shining 'shells, through and 
around which lie pares with his gay companions. The larks 
and pipits never deliver their song so well as when seeking the 
upper air. Rooks rise one after the other to a great height 
and, turning on their bsick, wantonly precipitate themselves 
many yards towards the ground, while tlio solemn raven does 
not scorn a similar feat, and, with the tendcrest of croaks, glides 
supinely alongside or in front of his mate.” 

The following may bo cited as the ptincip.J treatises on the 
subject, liesidos Barrington's pai)cr quoted atiovc: J. Blackwall, 
Mem. l-itt. Phil. Soc., Manchester (182.^), pp. aSy-'jc,}; also m 
I'roricp’s Notizen (1825), col. 292-298; P. Slivart, hihmnr siir la 
voix ies oiseaux, Frorlep's Notizen (1820), col. i-io; C. L. Brehm, 
Naumannia fiBS.S), Pp. .S 4 .So, oti-ioi, 181-105; and Joum. f. 
Ornith. (tSJs, pp. 348 351; 18511, pp. 230-233); C. Glogcr,' 7 n«r». /. 
Ornilh. (1859), pp. 4 . 39 - 459 : J- Harting, Birds of Muldicscx 
(I-oiidon, iSliO), where the notes of many of tint eommon linelish 
birds are musically expressed; J. A. Allen, Hull. Comfi. Zovl. 
lidrvdH (1877). ii. itifi-430; L. f^ftohtcri, 7 / < onto dealt ttccelli (Milan, 
1878), and Milano son. ital. atti. in (1877), pj). 123-247; C. L. Ih'tt, 
A Dtchonary of Bird Notes (Bripg, 1898); C. A. 'Witcliell, liird-Hona 
mid Its Scientific Teaching (Oloncestcr, 1892); F. ,S. M.atiiew.s, Ticld 
Booh of Wild Birds and their 7 l/».si'r (New York, 1904). See .also 
'V^^ Warde Fowler, A Year with the Birds (t8Ki>). (II, F. G.) 

SONGHOI, Soi>iRHA3', SuxnAi, fre., a gre.-it negroid rare in¬ 
habiting a large tract of ctnmtry on both banks of the middle 
Niger. They formed a di.stinct nttifc from Ihe 8th to the t6tli 
century, being at one period masters of Timbuktu (q.v.) and the 
most powerful nation in the western .Sudan. The origin of this 
people, who arc stild still to number some two millions, thtnigh 
their national independence is lost, has been a source of much 
dispute. Hemrich Barth, who has given the fullest account of 
them, reckoned them a,s aborigines of the Niger valley; hut he also 
tried to connect them with the Egj’ptians. The people them- 
.selves declare their original home to h.ave been to the eastward, 
but it .seems unlikely that they ()r their culture .are to he connected 
at all tvith the Nile valley. According to the Tarik e Sudan, a 
J7th-century history of the Sudan written by Abdcrrahman 
Sadi of Tinthuktu, the first king of the Songhoi was called 
Bialliaman (.Arabic Din min al Jrmen, “ he i.scome from Yemen”), 
and the account given in this Arabic manuscript leaves little 
doubt that he was an Arab adventurer who, as has been fre¬ 
quently the ca.se, liecame chief of a negro people and led them 
westward. The Songhoi emigr.alion must h.ave begun towards 
the middle of the 7th century, for Jennf', their chief city, was 
founded one hundred and fifty years after the ITcjira (about 
A.o. 765), and it represent:! the extreme western point in llieir 
progrc.Ss. From a hundred to a hundred and twenty years 
would be about the lime which must be allowed for the years 
of w'andering and tho.se of settlement, and occupation in the 
Songhoi countries. In the north tliey have mixed with the 
Ruma “ Moors,” and in the south with the Fula. The Songhoi, 
then) are probably Sudane.se negroes much mixed w’ith Berber 
arid even Arab blood, who settled among and crossed with the 
natives of the Niger valley, over whom they long rnleeU 

In their physique they bear out this theorsr Although 
often ns blade as the typical West Afriian, tholr faces are fre- 
qliehtly more refined than those of pure negroes. The nose of 
the Songhoi is straight ahd long, pointctl rather than flat; the 
lips art coiriparatively thin, and in profile and jaW projection 
they are hasily distinguishable front the well-known nigritic 
tj’pe. TTicy arc tall, well-made and slim. In character, too, 
they arc d Contrast to the merry light-heartcdness of the true 
ne^. Batth says that of all races he met in ncgroland they 
were the most morose, unfriendly and churlish. 'I'hc Songhoi 
language, which, Owing to its widespread use, is, with Hailsa, 
called K'alam at Sudan (“ language of the Sudan ”) by the 
Arabs, is oftcii known as Kissur. Accordihg to Friedrich Miiller 
it resembles in structure none of the neighbouring tongues, 
though its imcabulary shows Arab influence. Keane states that 
thd Kfaghagfe “ha-s fWt thri remotest COMiexioit With any form 


of speech known to llave been at any lime current in the Nile 
ATillcy.” 

See Heinrich Barth, Travels and Discoveries in Northern and 
Central Africa (1857-18.58); A. H. Keane, Man Bast and Present 
(Catnhrirtire. 1899); Bnx Forster in Globus, Ixxi. lo i; Felix Dubois, 
Timhuoion the Mysterious (1897); Lady Fugard, A 'Iropital Depen¬ 
dency (1905). 

SONNEBERG, a town of Germany, in the duchy of Saxe- 
Meiningen, situated in a narrow valley of the Thiiringian Forest, 
13 m. by rail N.E. of Coburg. Pop. (1905), 15,003. Itisfamous 
for its manufacture of toys; its other industries are the making 
of glitss and porcelain article*, electrical works and breweries. 
The town posscs.ses a fine Gothic church, and a hydropathic 
establishment. 

SONNENTHAL, ADOLF VON (1834-1909), Austrian actor, 
was born of Jewish parentage in Budapest on the aisl of Decem¬ 
ber 1834. Though lirought up in penury and apprenticed to a 
working tailor, he yet ailtivaicd the histrionic art, and was 
fortunate in receiving the support of a co-religionist, the actor 
Bogiimil Dawison, who trained him for the stage. He made 
his first appearance at Temesvar in 1851, and after engagements 
at llcrmannstadt and Graz came in the winter of 1855-1856 to 
Kiinig-sbcrg in Prussia, where his first performance was so 
successful that he was engaged by Heinrich Laubc for the 
liiirglheatcr in Vienna, making his first appearanee as Mortimer 
in Schiller’s Maria Stuart. Under Laube’s careful tuition he 
clevelojied within three years into an actor of the first order, 
execlling hiih in tragedy and comedy; and in T882, after 25 
years of brilliant service at the Court Theatre, he was given a 
patent of nobility. In 1884 he became manager-in-chief of 
the theatre; and in 18R7-18R8 acted as artistic adviser. He 
visited the United .Slates in 1885, and again in 1899 and 1902, 
achieving great sueeess. His chief parts were Nathan in Lettsing’s 
Nathan der Weise, Wallenstein, and l)er Meisler von Palmyra. 

SONNET (Ital. Simetlo, dim. of Suono, Fr. .Smmet). The sonnet 
in the literature of modern Europe is a brief poetic form of 
fourteen rhymed verse.s, ranged according to prescription. 
Although in a langii.age like the English it does no doubt require 
considerable ingenuity to construct a satisfactory sonnet of 
oetave and sestet running upon four rhymes, this ingenuity is 
only a means to an end, the end being properly that a single 
wave of emotion, when emotion is cither too deeply charged 
with thought, or too much adulterated with fancy, to pass spon¬ 
taneously into the movements of pure lyric, shall be embodied 
in a single metrical flow and return. Whether any given 
sonnet lie composed like that of Pier delle Vigne (of two quatrains 
with rhymes running a, b, a, b, a, b, a, b, and of two tercets with 
rhymes running c, d, e, e, d, e), or whether the verses be arranged 
(on the authority of Shakespeare and Drayton) in three quatrains 
of alternate rhymes clinched by a couplet, or, as in the sonnet of 
Petrarch, in .an octave of two rhymes and a sestet of either 
two or tlirec rhymes—in each case the peculiar pleasure which 
the ear derives from the sonnet as a metrical form lies in the 
numlier and arrangement of the verses being prescribed, and 
distinctly recognizable as being prescribed. That the impulse 
to select' for the rendering of single phases of feeling or reflection 
a certain recognized form is born of a natural and universal 
instinct is perhaps evidenced by the fact that, even when a 
metrical arrangement dweloses no structural law demanding a 
prescriptive number and arrangement of verses, the poet will 
nevertheless, in certain moods, choose to restrict himself to a 
prescribed number and arrangement, As in the cases-of the 
Italian siornello, the Welsh tribm, and the beautHul rhymeluss 
short ode of Japanese poetry. And perhaps, if we probed the 
matter deeply, we should find that the rccogniaed prescription 
of frirm gives a sense of oneness that nothing else save tbe 
refrain can give to a poem which, being4it once too long fair a 
stanza In a series and too short to have the self-sustaining power 
of the more extended kinds of poetic art, sliffers by suggesting 
to the ear a sense rif tbe fragmentary and the inchoate^ It is 
not then merely htnnber of the verses, it is also their arrange- 
mtsrt as to rhymeD^^ artangimeiit leading tl» ear to eocpect 
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the *!tr»ng«t ottituHc* and run in circles tiU the tiirf is worn 
l>arc. Tiie pwironk in prkle sproads iiis train so as to show how 
nearly akin arc tlie majestic and the ludicrous. The bower- 
bird, not eimlcnt vilh its own splendour, builds an arcade, 
decked wrih bright feathers and shininjr 'shells, thrntif;h and 
annind which hr pares with his gay companions. The larks 
and pipits never deliver llieir song so well as when seeking the 
upper air. Kooks rise one after the other to a great height 
and, turning on their bark, wantonly precipitate themselves 
many yards towards the ground, wliilc the solemn raven does 
not scorn a similar feat, and, with the tmderesl of crooks, glides 
supinely alongside or in front of his mate." 

TIab fnllnwitig may be cited os the prlncin.J trentisos on tho 
sut^ect, besides Barrington’s pa^)cr ijuotud aljovc; J, Blackwall, 
Mem. ill It. Phil. Soc., Mondicsler (itisa), pp. aitov.): alau iii 
I'roricji'ii Notiien (iBi.s), wl. ayi*jyS: F. Savart, A/rtiwiV tur lu 
xmix &s oiseottar, Fforlrp's A’otieeii [tfijo), col. t-lo; C. L, Prehm, 
Naunumnia {it's.tli PP* .14 .'in, o<>-roi, iSt-105; and /»»«*. /. 
OrniM. (18.4.1, PP- 34° 35* i 1850, pj>, C. Clogcr, ,/(iwr». /. 

(lr»»/A. flS.sy), pji. 4.SU-159; J. li. Hanoig, iiirits of li/hiliilci-ex 
(London, 18110), whoro the miles of nioiiv u( tint common l-jigtish 
liirda arc musically cxpiisisetl; J. A, All' n, Hull, Comp. Zovl. 
//urtiarrf (ihyi). ii. rfifi-^yi; L. l^litnri, }l I anfa ilefiliucrriii (Milan, 
lB;8). and Afitnao snc. Hal. atU. an (1877),jij), 134-147; C. L. H< 4 t, 

A DicHoHetry of iltrd Notes (Brigg, I8y8); C A. NVitcljuU, Htrd-Song 
u«U iU ScienUjfie Teaciting (Olciiccstcr, tfiyi); F. S. Ualh{av.s, I'lcld 
iluuJt of ^Vild Hirds and Ihrfr Mtuxie (Neiv Vorli, lyo.i)' See also 
W. Wardc Fowter, .4 I’riw tcitt the Birds <tR8(>). (fl. F. Cl.) 
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80 R 6 H 0 I, SoNRHAY, SiJvnAi, fro., ^.nt nei^roid raoo in- 
liabiting a large trai;t of otnintry on biitn batiks of tite mkWlr 
Niger. They formed a distitirt stale from the 8th to tjio i6th 
centnry, being at one period masters of Timbuktu {q.v.'f and llie 
most powerful nation m the western Sudan. The origin of this 
people, who are said still to number some two millioiiH, though 
their nationaJ independence is lost, has been a soitree of nnidi 
dispute. Heinrieh IJarih, wiio has given tiie fullest aecount of 
them, iCekoned them its aborigines o F the Niger w.l ley; i mt he also 
tried to connect them with the Egj'ptians. The people them- 
801001,5 declare their original home to have been to the eastward, 
hut it .seems unlikely that they or their culture are to he enuneeted 
at all tvith the Nile valley. Jleeonitng to the Tarik f Swfatt. a 
t7tli-centtiry history of the Sudan vrritten bj* Abderrahman 
Sadi of 'Unthokiu, the first king of the Songhoi wa.s palled 
Pialliaman (Arabic Pin min al Jemm, '* heiscome fromVernen’’), 
and the account 'given in this Arabic manuscript leaves little 
doubt that he was an Arnb adventurer who, as lias been fre¬ 
quently the case, Iwcame thief of a negro pei'plc and led them 
westward. The Stinghoi emigration must have begun toward:; 
the middle of the 7th reniury, for Jenii^, their elnef city, w.as 
founded one hundred and fifty years after the Hejira (.ab:»ut 
A.n. 765), .ond it r[;]iic'ieiil:! the extreme western point in their 
progress. From a hundred to a hmldrcd and twenty years 
would bo about the time whhh must be allowed for the ycair. 
of wandering and tlio.sc df settlement and occuixitirm in the 
Songhoi countries. In the north they have mixed with the 
Kuma " Moors,” and in the south with the Fula. The Songhoi, 
tlicni are prohihly Sudanese ntjgroes much mixed with Ik'rber 
and even Arab blood, wbo sftttlrf among and crossed wilh the 
natives of the Nlf^t v^ley, over whom they long ruled* 

In their physique th(^ bear out tliis theory. Although 
often ns Hack ns the typical West Afriian, their faces are fre- 
qfiehtly more refined than those of pure negroes. The nose of 
the Songhoi is stfaight afid long, pointed rather than flat; the 
lips axt comparatively thin, and m profile and jaW projertion 
they are basily distinguishable from the well-known nigritic 
tipe. They are tall, well-made and slim. In character, too, 
they are a contrast to the merry light-heartedness of the true 
negm. Bnhh saj-s that of all races he met in ncgmland they 
were tho most morose, unfriendly and churlish. The Son^i 
longuon, which, owing to its widespread use, is, with Haitsa, 
calkid K'dtm d Sudan (“ langu^ of the Sudan ”) by the 
Arabs, is often known os Kissur. According to Friedrich MQller 
it resembles in structure oatit of the neighbouring tongues, 
thou^ its troeabulory shows Arab influence. Keane states that 
tM '’hasitftt Ihtf r e motes t oahhemos with any form 


of speech known to have been at any time current in the Nile 
Wiley.” 

See Ildnrieh Barth, Travtls and Puce^irriei in Northern and 
Central Africa A. H. Keane, Man l^asi and Present 

(CambrlOgr, itkio); Urix Korstcr m Globus, Ixxi. >o.t| Keluc Duixils, 
Ttudmelnit Ike Mysterious (lt> 07 ); Lady Lugurd, A Jrepuai Vepen- 
dancy (I9»5)- 

SOIDFEBERC, a town of Germany, in the duchy of Saxc- 
Meiningen, situated in a narniw valky of the Thurinnan Forest, 
13 m. by rail N.E, of Coburg. Pop. (1905), 15,003. It is famous 
for its manufaoture of toys; its oUicr industries are the making 
(if glass and porcelain nitiela*, electrical works and brewcricj:. 
The town possesses a fine Gothic ehurch, and a hydropathic 
establishment, 

SONMENTHA^ ADOLF VOS (1834-1909), Austrian actor, 
was born of Jewish parentage in Budapest on the 21st of Decem¬ 
ber 1834. Tlioiigh lirouglit up in penury and apprentiixid to a 
working tailor, he ytt cultivated the histrionic art, and was 
fortunate in receiving the support of a eo-ridigionisl, the actor 
Bogiimil Dawison, who trained him for the stage. He mode 
his first appearanre at Temesvur in 1851, and after engagements 
at llermannsladt und Grazenme in the winter of 1855-185(1 to 
Konigsherg in IViwsia, where liis first performance wa.s so 
.successful that he was engaged by Heinrich Luuhc for the 
liiirgfheatcr in Vienn.T,, uiaking his first oppearunce as Mortimer 
in Srhiller's Maria Stuart, finder I,aubc’s careful tuition he 
devclojitd witliin tlireo years irlto an aetor of llie first order, 
cxivlling h iih in Iriigeiiy and comedy; and in r882, after 25 
yean; of brilliant sirvire at the Court Theatre, he was given a 
patent of nubiliiy. In 18H4 he heratne Jiian;q»er-in-chicf of 
the thei'.trc; and in 1887-1SB8 acted as artistic adviser. He 
vi:;it(‘d the llnited Riates in 1885, and again in 1899 and 1902, 
achieving great surcess. His chief parts were Nathan in Lessing's 
Nathan iter Weise, WoDenstein, and T)er Meister von Palmyra. 

BONNET (Ital. Sflftrtfo, dim. of Sumo, Fr. The sonnet 

in the literature of modem Europe is a brief jwetie form of 
fourteen rin'med verses, rangi^l aerordtng to prescription. 
Although in a hingUitge like the English it does no doubt require 
consideraHe ingenuity to constnict a satisfactory sonnet of 
onave and sestet ninnitig upon four rhymes, this ingenuity is 
only a means to ftn end, the end being properly that a single 
wave of emotion, when emotion is cither too deeply ebar^ 
with thought, or too much adulterated with fancy, to pass spon¬ 
taneously into the movements of pure lyric, shall be embodied 
in a single metrical flow and return. fiVhether any given 
sonnet be composed like that of Bier delle Vigne (of two quatrains 
with rhymes running a, b, a, b, a, li, a, h, and of two terrets witli 
rhymes running c, d. e, r, d, e), or whether the verses be armnged 
(on the authority of Shakespeare and Drayton) in three quatrains 
of ttltemiite rhymes clinehed by a couplet, or, as in the sonnet of 
IVlrarch, in an octave of two rhymes and a sestet of either 
two or tlffre rhymes—in carh case the peculiar pleasure which 
the ear derives from the sonnet as a metrical form lies in the 
ntimlxT and arrangement of the verses being prescribed, and 
distinctly rt‘Cogni*^le as being prescribed. That the impulse 
to select for the rendering of single phases of feeling or refleition 
a certain rceognized form is bom of a natural and universal 
instinct Is perhaps evidenced by the fact that, even when a 
mitrical arrangement diseloses no structural law demanding a 
prescriptive numlier and arrangwnent of versm, the poet will 
nevertheless, In certain moods, choose to nstrict himself to a 
prescribed number and arrangement, ds in the coses.of the 
Italian stomelio, the Welsh trihan, and the beout^ul rhymdess 
short ode of Japanese poetry. And perhaps, if we probed the 
matter deeply, we should find that the recogniied prescription 
of form gives a sense of oneness that nothing ebse save the 
refrain can give to a poem which, beingAt om* too long for a 
stanza In a series and ton short to have the self-sustaining porWer 
of the more extended kinds of poetic art, siiffers tw su^pating 
to the ear a sense of the (rago^tary and the inchoate* It is 
nert then merdy the fnimber of theveneiiitisalsoriieiraiTangt- 
mCnt as to thymetli atyapghtaiilt bading th»«ar to expect 
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a prcscri^d Sequence and then Satisfying that expectation— 
Which entitles a form of fourteen vefses to be called a sonnet. 

Hence the so-called irregular .Sonnets of S. T. Coleridge, 
which lead the car of the reader to expert the pleasure of a 
prescribed arrangement when what they have to offer is a 
pleasure of an exactly (ppo.sitc kind—the pleasure of an al)solutc 
freedom from prescribed arrangement—are unsatisfactory, 
White (as' the present writer has often pointed out) the same 
poet’s fourteen-line poem, “ Work without Hope,” in which the 
reader expects and gets freedom from prescription, is entirely 
satisfactory. This same little poem of Coleridge’s also affords 
an excellent illustration of another point in connexion with the 
sonnet. If we trace the hi-Storj' and the development of the 
sonnet from Pier delle Vigne to D. G. Ro.ssctti we shall find 
that the poet’s quest from the very first has been to write a 
poem in fourteen verses so arranged that they should, better 
thiui any other number and arrangement of verses, produce a 
Certain melodic effect upon the car, and an effect, moreover, 
that should bear iteration and reiteration in other poems 
similarly constructed. Now if we ask ourselves whether, 
beautiful as is this poem, “ Work without Hope,” taken as a 
single and original metrical arrangement, wc should get out of 
a scries of poems modelled line for line upon it that pleasure of 
iteration which we get out of a scries of Petrarchan sonnets, wc 
shall easily sec why the regular .sonnet of octave and sestet on 
the one hand, and w'hat is called the Shakespearean sonnet on 
the other, have survived all other competing forms. 

In modern Europe the sonnet has always had a peculiar 
fascination for poets of the first class—poets, that is, in whom 
poetic energy and plastic power are equally combined. It would 
seem that the very fact that the sonnet is a recognized structure 
suggestive of mere art—suggestive in some measure, indeed, of 
what Schiller would call ” sport ” in art—has drawn some of the 
most passionate poets in the world to the Sonnet as the medium 
of their sincerest utterances. Without being Coldly artificial, like 
the rondeau, the sestina, the ballade, the villattellc, &c., the sonnet 
is yet so artistic in structure, its form is so universally known, 
recognized, and adopted as being artistic, that the too fervid 
spontaneity and rcahty of the poet’s emotion may be in a certain 
degree veiled, and the poet can whisper, as from behind a mask, 
those deepest secrets of the heart which could otherwise only 
find e-xprestiion in purely dramatic forms. 

That the sonnet was invented, not in Provence, as French 
critics pretend, but in Italy in the 13th century, is pretty clear, 
but by whom is .still perhaps an open question. S. Waddington 
and several other critics have attributed to Fra Guittonc the 
honour of having invented the form. But J. A. Symonds has 
reminded us that the sonnet beginning Pno ch' amore, attributed 
to Pier ijclle Vigne, secretary of state in the Sicilian court of 
Frederick, has claims which ho student of early Italian poetry 
can ignore. 

As regards English sonnets, whether the Petrarchan and the 
Shakespearean are really the best of all possible forms we need 
not inquire. But, inasmuch as they have become so vital and 
so donunont over other sonnet forms that whenever we begin to 
read the fir.st verse of an English sonnet we expect to find one 
or other of these recognized rhyme-arrangements, any departur 
from these two arrangements, even though the result be such a 
magnificent poem as Shelley’s “ Ozymandias.” disappoints 
the expectation, baffles the ear, and brings^with it that sense 
of the fr^mentary and the 'inchoate to which we have before 
^uded, If, however, some writer should arise with sufficient 
originality of metrical endowment and sufficient poetic power 
to do What Keats, in a famous experiment of his, tried to do 
and failtd—impress the public ear with a new sonnet structure, 
impress thepublic ear so powerfully that a new land of expectance 
is created the moment the fir.<!t verse of a sonnet is recited—then 
thrte will be three kinds of English sonnets ins^ of two. 

With regard to the Petrarchan sonnet, all critics are perhaps 
now agreed that, while the form of the octave is invariable, 
the form of the sestet is absolutely free, save the emotions 
should govern the arrangement of the verses. But as tegards 


the division between octave and sestet, Mark Pattison sajfs, 
with great boldness, but perhaps with truth, that by blendmg 
octave with sestet Milton missed the very object and end of 
the Petrarchan Scheme. Another critic, however, Hall Caine, 
contends that by making “ octave flow into sestet without break 
of music or thought ” Milton consciously or unconsciously in¬ 
vented a new form of sonnet; that is to say, Milton, in his use 
of the Petrarchan octave and sestet for the embodiment of 
intellectual substance incapable of that partial disintegration 
which Petraich himself always or mostly sought, invented a 
species of sonnet which is English in impetus, but Italian, or 
partially Italian, in structure. Hence this critic, like William 
Sharp, divides all English sonnets into four groups : (i) sonnets 
of Shakespearean structure; (2) sonnets of octave and sestet of 
Miltonic structure; (3) sonnets of contemporary structure, i.e. all 
sonnets on the Petrarchan model in which the metrical and 
intellectual “ wave of flow and ebb ” (as originally formulated 
by the present writer in a sonnet on the sonnet, which has 
appeared in most of the recent anthologies) is strictly observed, 
and in which, while the rhyme-arrangement of the octave is 
invariable, that of the sestet is free; (4) sonnets of miscellaneous 
structure. 

With regard to what is called the contemporary form—a 
Petrarchan arrangement with the sestet divided very sharply 
from the octave—the crowning difficulty and the crowning 
triumph of the sonnet writer has always been to so handle the 
rhythm of the presmhed structure as to make it seem in each 
individual sonnet the inevitable and natural rhythm demanded 
by the emotion which gives the individual sonnet birth, and this 
can perhaps only be achieved when the richness and apparent 
complexity of the rhyme-arrangement is balanced by that 
perfect lucidity and simplicity of .syntax which is the special 
quest of the “ sonnet of flow and ebb.” 

The wave theory has found acceptance with such Students 
of the sonnet as Rossetti and Mark Pattison, J. A, Symonds, 
Hall Caine, and William Sharp. Symonds, indeed, seems to 
hint that the very name given by the Italians to thd tWO tercets, 
the volta or turn, indicates the metrical meaning of the form^ 
“ The striking metaphorical symbol,” says he, drawn from the 
observation of the swelling and declining wave can even in some 
examples be applied to sonnets on the Shakespearean model; 
for, as a wave may fall gradually or abrufitly, so the sonnet may 
sink with stately volume or with precipitate subsidence to its 
close. Rossetti furnishes incomparable examples of the former 
and more desirable conclu.sion; Sydney Dobell, in ' Home in 
War 'Time,’ yields on extreme specimen of the latter.” 

And now as to the Shakespearean sonnet. Some very acute 
critics have sjjoken as if this form were merely a lawless succes¬ 
sion of three quatrains clinched by a couplet, and as if the number 
of the quatrains might just as well have been two or four as the 
present prescribed number of three. If thit were so, it would 
unquestionably be a serious impeachment of the Shakespearean 
sonnet, for, save in the poetry of ingenuity, no metric arrangement 
is otherwise than bad unless it be the result of a deep metrical 
necessity. 

If the prescriptive arrangement of three quatrain; cfiiiched 
by a couplet is nut a metrical necessity, if it is riot demanded 
in order to prevent the couplet from losing its power, such an 
arrangement is idle and worse than idle; just as in the case of 
the Petrarchan sonnet, if it can be shown that the solid unity of 
the outflowing wave can be maintained as completely upon 
three rhymes as upon two, then the restriction of the octave 
to two rhymes is simple pedantry. But he who would test the 
metrical necessity of the arrangement in the Shakespearean 
sonnet has only to make the experiment of writing a poem of 
two quatrains with a couplet, .and then another j^m of four 
quatrains with a couplet, in order to see how inevitable is the 
metrical necessity of the Shakespearean number and arrange¬ 
ment for the achievement of the metrical effect which Sbjdteispearc, 
Drayton and others souMt. 'While in the poem of two quat¬ 
rains the expected touplet has the shw , epigrammatic effect 
of the couplet in ordinary stanzas (such ds that of offwa Hmd, 
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and as that of the " Venus and Adoi,is ” stanza), destroying that 
pensive sweetness which is tlie characteristic of the Shake¬ 
spearean sonnet, the poem of four quatrains is just sufficiently 
long for the expected pleasure of the coujilet to be dispersed 
and wasted. 

The quest of the Shake-spearean sonnet is not, like that of 
the sonnet of octave and sestet, sonority, and, so to speak, 
metrical counterpoint, but sweetness; and the sweetest of all 
possible arrangements in English versification is a succession 
of decasyllabic quatrains in alternate rhymes knit together and 
clinched by a couplet—a couplet coming not so far from the 
initial verse as to lose its binding power, and yet not so near the 
initial verse that the ring of epigram disturbs the “ linked 
sweetness long drawn out ” of this movement, but sufficiently 
near to shed its influence over the poem back to the initial verse. 
A chief part i.f the pleasure of the Shakespearean sonnet is the 
expectance of the climacteric rest of the rou|)let at the end (ju.st 
as a chief part of the pleasure of the sonnet of octave and 
sestet is the expectance of the answering ebb of the sestet when 
the close of the octave has been reached); and this cxjjccUincc 
is gratified too early if it eomes after two quatrains, while il it 
comes after a greater number of quatrains than three it is 
dispersed and wasted altogether. 

The Trench sonnet has a regular Petrarchan octavo with a 
•sestet of three rhymes beginnbg with a couplet. 'J'hc Spanish 
sonnet is also based on the pure Italian type, and is e.xtrcmely 
graceful and airy. The same may be said of the Portuguc.se 
sonnet—a form of which the illustrious (iamuens has left nearly 
tlirce hundred examples. (T. W.-D.) 

Sec also Enocish Eitekattire : 3. Ktuolietbarf, Sidney Lee on the 
Eliziibcthan sonnet in Arlicr's Engtiih darner (ioo.|); J. A. Noble, 
The Sonnet in England (11193); M. Jasinski, Histoire du sonnet in 
Trance (1903); C. A I,entzner, Das Sonnett in d. eng. Dichtung bis 
Milton (1886); S. Waddington, English Sonnets by Lining Writers 
(18S1), and Sonnets aj Emojie (i88(j) ; T. Hall Came, Sonnets of 7 hire 
Centuries (1882); William Sharj), Sonnets of this Century (1880), and 
American Sonnets (1889); John Dennis, English Sonnets (iH;;). 

SONNINO, SIDNEY, Baron (1847- )> Ifbian statesman 

and financier, was born at Florence on the nth of March 1847. 
Entering the diplomatic service at an early age, he was appointed 
successively to the legations of Madrid, Vienna, Berlin and 
Versailles, but in 1871 returned to Italy, to devote himself to 
politiad and social studies. On Ids own initiative he conducted 
exhaustive inquiries into the conditions of the Sicilian peasants 
and of the Tu-scan mHayers, and in 1877 published in co-operation 
with Signor Leopoldo Franchetti a masterly work on Sicily {Im, 
Sicilia : Fiorenre, 1877). In 1878 he founded a weekly economic 
review, Im Rassegna Seltimanale, which four years later he con¬ 
verted into a political daily journal. Elected deputy in 1K80, 
I c distinguished himself by trenchant criticism of Magliani’s 
finance, and upon the fall of Magliani was for some months, 
in 1889, undcr-secrctary of state for the treasury. In view of 
the severe monetary crisis of 1893 he was entrusted by Crispi 
with the portfolio of finance (December 1893), and in spite of 
determined opposition dealt energetically and successfully 
with the deficit of more than £6,000,000 then existing in 
the exchequer. By abolishing the illusory pensions fund, by 
applying ’and amending the Bank Law.s, effecting economies, 
and increasing taxation upon corn, incomes from consolidated 
stock, salt and matches, he averted national bankruptcy, and 
placed Italian finance upon a sounder basis than at any time 
since the fall of the Right. Though averse from the policy of 
unlimited colonial expansion, he provided by a loan for the cost 
of the Abyssinian War in which the tactics of General Baratieri 
had involved the frispi cabinet, but fell with Crispi after the 
disaster at Adowa (March 1896). Assuming then the leadership 
of the constitutional opposition, he combated the alliance 
between the Di Rudini cabinet and the subversive parties, 
criticized.the financial schemes of the treasury minister, Luzzatti, 
and opposed the “democratic” finance of the first Pelloux 
administration as likely to endanger financial stability. After the 
modification of the Pelloux cabinet (May 1899) became leader 
of the ministerial m^ority, and bore the brunt of the struggle 
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against Socialist obstruction in connexion with the Public 
Safety Bill. Upon the formation of the Zanardelli cabinet 
(Feb. 1901) he once more became leader of the constitutional 
opposition, and in the autumn of the year founded a daily organ, 
Jl Giornede ^Italia, the better to propagate moderate Literal 
ideas. Athough highly esteemed for his integrity and genuine 
ability, it was not until February 1906 that he was called upon 
to form a ministry, on the fall of the Forlis cabinet. He imme¬ 
diately set about introducing certain urgent reforms, suppressed 
all subsidies to the press, and declared his intention of governing 
according to law and ju.sticc. In May, however, an adverse vote of 
the Chamber on a purely technical matter led to his resignation. 

SONORA, a nortliern state of Mexico, bounded N. by the 
United States, E. by Chihuahua, S. by Sinaloa and W. by the 
Gulf of California. It is the second largest state in the republic, 
having an area of 76,900 sq. m. Pop. (1900), 221,682, a large 
peart being Indian. Tim surface of the slate is much broken by the 
Sierra Madre Occidental, which extends through ii from north to 
south and covers its entire width with parallel ranges, enclosing 
fertile valleys. Four important rivers traverse the state from 
east to west with courses of 145 to 390 m. and discharge into the 
Gulf of California, viz.: the Altar, or Asuncidn, Sonora, Yaqui 
and Mayo. The longest is the Yaqui, which has its source on 
the eastern side of the Sierra Tarahumarc in Chihuahua and 
breaks through .several ranges of the Sierra Madre before reaching 
Uie gulf near Guaynias. The smaller tributaries of these 
rivers of Sonora are often only dry canyons in the dry season. 
Agriculture has been developed only to a limited extent in 
Sonora, because of its aridity, lack of irrigation facilities, lack 
of railways and ro.ads, and the unsettled state of the country. 
The soil of the .sierra valleys is fertile, and when it is irrigated 
forage and cereal crops may be grown in abundance. Sugar¬ 
cane, tobacco, maguey, cotton, in small quantities, and fruits 
arc also produced. There are excellent pasture lands, c.specially 
in the upland districts, and stock-raising is an important and 
profitable industiy. Land Is held in large estates, .some of them 
upward.s of 100 sq. m. in area. The mineral resources include 
silver, gold, copper, lead, tin, iron and coal, and mining is the 
chief indu.stry. The lack of tran.sportation facilities has been 
partly relieved by tlic construction of a branch of the Southern 
Pacific (American) from Nogales southward to Guaymas and the 
Sinaloa frontier, from which it has been extended to Mazatl 4 n« 
Guaymas is the only port of importance on the coast, but it 
lias a large trade and Is visited by the steamers nf several lines. 
The capital of the state ^since 1882) is Hcrmosillo (pop. 1900, 
17,618), on the Sonora river, 110 m. north of Guaymas, with 
which il is connected by rail. It suffered much in 1865-1866 
from the savage struggle between Imperialists and Repub¬ 
licans, and in subsequent partisan warfare. Other important 
towns arc Alamos (pop. 1895, 6197), 132 m. E.S.E. o£ 
Guaymas, Moctezuma, 90 m. north of Hcrmosillo, and Urcs, 
the old capital of Sonora and seat of a bishopric, 33 m. north¬ 
east of Hcrmosillo. 

The first Jesuit mission in Sonora, founded among the Mayos 
in 1613, seems to have been the first permanent settlement 
in the state, although Coronado passed through it and its coast 
had been visited by early navigators. The hostility of certain 
tribes prevented its rapid settlement. Ures was founded in 
1636, and Arizpe in 1648. Near the end of the century Sonora 
and Sinaloa were divided into two districts, in 1767 the Jesuit 
missions were secularized, in 1779 the government of the 
province was definitely organized by Caballero de Crojx, and 
m 1783 Arizpe became the provincial capital. The bishopric of 
Sonora was created in 1781 with Tlrizpc as its seat. Up to this 
time the history of the province Is little else than a record of 
savage warfare with the Apaches, Seri.s, Yaquis and other 
tribes. The development of rich gold and silveir mines brought: 
in more Spanish settlers, and then the record changes to one of 
partisan warfare, which continued down to the administration 
of President Porfirio Diaz. 

SONPDR, a feudatory state of India, in the Orissa division 
of Bengal, to which it was transferred from the Central Provinces 



SONSONATE—SOPHIA ALEKSYEEVNA 


ill 1905. ^ea, 906 sq. m. Pop. (1901), 169,877, showing a 
decrease of 13 % in the decade, due to the results of famine 
Estimated revenue £8000, tribute £600. The chief is a Rajput 
( f the Patna line. Rice and timber arc exported, and iron ore 
is said to abound. The town of Sonpur is on the Mahanadi 
R^ver just above the point where it enters Orissa. Pop. (1901), 
8887. 

SONSORATE, the capital of the department of Sonsonate, 
Salvador; on the river Sensunapan and the railway from San Sal¬ 
vador to the Pacific port of Acajutla, 13 m. south. Pop. (1905), 
about 17,000. Sonsonate is the centre of a rich agricultural 
district, and one of the busiest manufacturing towns in the 
republic, ft produces cotton cloth, potterj', mats and baskets, 
boots and shoes, sugar, starch, cigars and spirits. Through 
Acajutla it exports coffee and sugar, and imports grain for 
distribution to all parts of the interior. 

SOOT ( 0 . 1 '.ng. sot, cf. Icel. sot, Dan. sod) possibly from root 
sed, to sit), the black substance produced in the process of the 
combustion of fuel and deposited in finely granulated particles 
on the interior of chimneys or pipes through which the smoke 
passes. Soot is a natural nitrogenous manure (?.».), and its 
value depends on the ammonia salts contained in it. 

SOPHIA (1630-1714), electress of Hanover, twelfth child of 
Frederick V., elector palatine of the Rhine, by his wife Elizabeth, 
a daughter of the English king James I., was bom at the Hague 
on the 14th of Octolicr 1630. Residing after 1649 at Heidelberg 
with her brother, the restored elector palatine, Charles Louis, 
she was betrothed to George William afterwards duke of 
Liineburg-Cclle; but in 1658 she married his younger brother, 
Ernest Augu.stus, who became elector of Brunswick-Liineburg, or 
Hanover, in 1692. Her married life was not a happy one. Her 
husband was unfaithful; three of her six sons fell in battle; 
and other family troubles included an abiding hostility between 
her and Sophia Dorothea, the wife of her eldest son, George 
Louis. Sophia became a widow in 1698, but before then her 
name had been mentioned in connexion with the Englbh throne. 
When considering the Bill of Rights in 1689 the House of 
Commons refused to place her in the succession, and the matter 
rested until 1700 when the state of affairs in England was more 
serious. William III. was ill and childless; William, duke of 
Gloucester, the only surviving child of the princess Anne, had 
just died. The strong Protestant feeling in the country, the 
danger from the Stuarts, and the hostility of France, made it 
imperative to exclude all Roman Catholics from the throne; 
and the electress was the nearest heir who was a ftotastant 
Accordingly by the Act of Settlement of 1701 the English crown, 
in default of issue from cither William or Anne, was settled upon 
“ the most excellent Princess Sophia, electress and duchess- 
dowager of Hanover ” and “ the heirs of her body, being Pro¬ 
testant.” Sophia watched affairs in England during the reign 
of Anne with great interest, although her son, the elector George 
Louis, objected to any interference in that country, and Anne 
di.sliked all mention of her successor. An angry letter from 
Anne possibly hastened Sophia’s death, which took place at 
Herrenhausen on the 8th of June 1714; less than two months 
later her son, George Louis, became king of Great Britain and 
Ireland as George I. on the death of Anne. Sophia, who corre¬ 
sponded with Leibnitz, was a strong woman both mentally and 
physically, and possessed wide and cultured tastes. 

See Memoiren dtr KurfUrstin Sophie von Hannover, edited by 
A. Kdcher (Leipzig, 1879; Eng. trans., 188S); Briefivechsel der 
Hereogin Sophie von Hannover mil ihrem Bruder, &c., ^ited by E. 
Bodemann (Leipzig, 1885 and 1888); L. von Ranke, Aus den Briefen 
der Hereogin von Orleans, Elisabeth Charlotte, an die KurfUrstin 
Sophie von Hannover (Leipzig, 1870); E. Bodemann, Aus den Briefen 
der Hereogin, Elisabeth Charlotte von Orleans, an die KurfUrstin 
Sophie von Hannover (Hanover, 1891); R. Fester, KurfUrstin Sophie 
von Hannover (Hamburg, 1893); A. W. Ward, The Electress Sophia 
and the Hanoverian Sweession (London, 1909); O. Klopp, Dtr Fall 
des Houses Stuart (Vienna, 1873-1888); Corre^ondance de Leibnite 
ttvec I'ileetrice Sophte, edited by O. Klopp (Hanover, 1864-1875); and 
R. S. Rait, Five Stuart Princesses (London, 1902). 

SOPHIA ALEKSYEEVNA (1657-1704), tsarevna and regent 
of Russia, was the third daughter of Tsar Alexius and Maria 
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Miloslavskaya. Educated on semi-ecclesiastical lines by the 
learned monk of Kiev, Polotsky, she emancipated herself 
betimes from tlM traditional tyranny of the terem, or women’s 
quarters. Setting aside court etiquette, she had nursed her 
brother Tsar Theodore HI. in his last illness, and publicly 
appeared at his obsequies, though it was usual only for the widow 
of the deceased and his successor to the throne to attend that 
ceremony. Three days after little Peter, then in his fourtn 
year, had been raised to the throne, she won over the stryellsy, 
or musketeers, who at her instigation burst into the Kreml, 
murdering everyone they met, including Artamon Matvyeev’ 
Peter’s chief supporter, and Ivan Naruishkin, the brother of 
the tsaritsa-regent Natalia, Peter’s mother (May 15-17, 1682). 
When the rebellion was over there was found to be no 
government. Everyone was panic-stricken and in biding 
except Sophia, and to her, as the only visible representative 
of authority, the court naturally turned for orders. She took 
it upon herself to pay off and pacify the stryellsy, and secretly 
worked upon them to present (May 29) a petition to the 
council of state to the effect that her half-brother Ivan should 
be declared senior tsar, while Peter was degraded into the junior 
tsar. As Ivan was hopelessly infirm and half idiotic, it is plain 
that the absurd duumvirate was but a stepping-stone to the 
ambition of Sophia, who thus became the actu^ ruler of Russia. 
The stryellsy were not only pardoned for their atrocities, tmt 
petted.’ A general amnesty in themost absolute terms was granted 
to them, and at their special request a triumphal column was 
erected in the Red Square of the Kreml, to commemorate their 
cowardly ma.ssarre of the partisans of Peter. When, however, 
instigated by their leader Prince Ivan Khovansky, who is 
suspected to have been aiming at the throne himself, and 
supported by tire reactionary elements of the population, 
conspicuous among vhom were the raskolniks or dissenters, 
they proceeded on the 5th of July to the great reception-hall 
of the palace in the Kreml to present a petition against all 
novelties, Sophia boldly faced them. Supported by her aunts 
and the patriarch, and secretly assured of the support of 
the orthodox half of the stryellsy, she forbade all discussion 
and browbeat the rebels into submission. A later attempt on 
the part of Khovansky to overthrow her was anticipated and 
severely punished. By tlie 6th of November Sophia’s triumph 
was complete. The conduct of foreign affairs she committed 
entirely to her paramour. Prince Vasily Golitsuin, while the 
crafty and experienced clerk of the council, Theodore Shaklovity, 
looked after domestic affairs and the treasury. Sophia’s fond¬ 
ness for Golitsuin induced her to magnify his barely successful 
campaigns in the Crimea into brilliant triumphs which she 
richly rewarded, thus disgusting everyone who had the honour 
of the nation at heart Most of the malcontents rested their 
hopes for the future on the young tsar Peter, who was the first 
to benefit by his sister’s growing unpopulwity. Sophia was, 
shrewd enough to recognize that her position was becoming very 
insecure. When Peter reached man’s estate she would only 
be in the way, and she was not the sort of woman who is easily 
thrust aside. She had, crowned her little brothers in order that 
she might reign in their names. She had added her name to 
theirs in state documents, boldly subscribing herself “ Sovereign 
Princess of all Russia.” She had officially informed the doge 
of Venice that she was the co-regent of the tsars. And now the 
terrible term of her usurped authority was approaching. In her 
extremity she took council of Shaklovity, and it was agreed 
(1687) between them that the stryellsy should be employed to 
dethrone Peter. The stryeMsy, however, received the whole 
project so coldly that it had to be abandoned. A second con¬ 
spiracy to seize him in his bed (August 1689) was betrayed to 
Peter, and he fled to the fortress-monastery of Troitsa. Here 
all his friends rallied round him, including the bulk of the 
magnates, half the stryellsy, and all the foreign mercenaries. 
From the 12th of August to the 7th of September Sophia endea¬ 
voured to set up a rival camp in the Kreml; but all her professed, 
adhermts ^dually stole away from her. She was compelled 
to retire within the Novo-Dyeyichy monastery, but without 
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taking the veil. Nme years later (1698), on suspicion of being 
concerned in the rebellion of the siryeltsy, She was shorn a nun 
and imprisoned for life under roilitai^ supervision. As “ Sister 
Susannah ” she disappeared from history. Russian historians 
are still divided in their opinion cotioeming this extraordinary 
woman. While some of them paint her in the darkest colours 
as an unprincipled adventuress, the representative of a new 
Byzantinism, others simply regard her as the victim of circum¬ 
stances, Others, more indulgent still, acquit her of all blame; 
and a few, impressed by her indkputable energy and ability, 
.evade a decision altogcthCT by simply describing heras a prodigy. 

S«o J. E. Zabyolio, Domestic Coniitwns of the Russiatt Princes 
fKus.; Moscow, 189,'^; N. G. Ustryalov, History of the Retgn of Peter 
the Great (Bus.; Petersburg, 1858); N. Y. Aristov, The Moscove 
RtheUims during the Regency of Sophia (Rus.; Warsaw, 1871); 
E. N. Bain, The FiVst Romanovs (Lonaon, 1^5). (K. N. B.) 

SOPHIA DOROTHEA (1666-^26), wife of George Louis, 
elector of Hanover (George I. of England), only child of George 
William, duke of Brunswick-Luneburg-Celle, by a Huguenot 
lady named Eleaiiore d’Olbreuze (1639-1722), was born on the 
r5lih of September 1666. George William had undertaken 
to remain unmarried, but his desire to improve the status of 
his mistress (whom in spite of his promise he married in 1676) 
and of his daughter ^catly alarmed his relatives, as these 
proceedings threatened to hinder the contemplated union of 
the LQneburg territories. However, in 1682, this difficulty 
was bridged over by the marriage of Sophia Dorothea with her 
cousin George Louis, son of Duke Ernest Augustus, who became 
elector of Hanover in r6<y2. This union was a very unhappy 
one. The relatives Of George Louis, especially his*mothcr, the 
etectress Sophia, hated and despised his wife, and this feeling 
was soon shared by the prince himself. It was under these 
circomstances that Sophia Dorothea made the acquaintance 
of Count Philipp Christoph von Koni^mark (?.».), with whom 
her name Is inseparably associated. Konigsmark assisted her 
in one or two futile attempts to escape from Hanover, and 
rightly or wrongly was regarded as her lover. In 1694 the 
count was assassinated, and the princess was divorced imd 
imprisoned at Ahlden, remaining in captivity until b» death 
on the 23rd of November 1726. Sophia Dorothea is sometimes 
referred to as the “ princess of Ahldeii.'” Her two children were 
the English king, George 11 ., and Sophia Dorothea, wife of 
Frederick William 1 . of Prussia, and mother of Frederick the 
Great. Sophia’s infidelity to her husband is not absolutely 
proved, as it is probable that the letters whiOh purport to have 
passed between Konigsmarlc and herself are forgeries. 

Sec Briefwechsdl des Grafen Klinigsmark und der Prineessin Sc^hie 
Dorothea von Celle,- edited by W. F. Pahnblad (Leipzig, 1847); 
A; F. H. Schaumann, Sophie Dorothea Priueessin von Ahlden, and 
Kftrftirstin Sophie von Hannover (Hanover, 1878); C. L. von PdUititz, 
Histoire secrette de la duchesse d'Hanovre (London, 1732); W. H. 
Wilkins, The Love of an Uncrowned Queen (London, 1900); A. 
kiiher, '■ Die Prinzessin von Ahlden," in the//fstortscAz Zoiitekrift 
(Muaicli, 1882); Vicoratie H. de Beaacntire, Une Misalliance dam la 
mat son de Brunswick (Paris, 1884); and A. D. Greenwood, Lives of 
the Hanoverian Queens of England (1909), vol. i. 

SOPHISTS (from Or. oo^iorsjt, literally, man of wisdom), 
the name given by the (ireeks about the middle of the 5th 
century b.c. to certain teachers of a superior grade who, dis¬ 
tinguishing themselves from philosophers on the one hand and 
from artists and craftsmen on the other, claimed to prepare 
their pupils, not for any particular study or profession, but 
for civk life. For newly a hundred years the sophists held 
almost a monopoly of general or liberal education. Yet, 
within the limits of the profession, there was considerable 
diversity both of theory and of, practice. Four principal 
varieties are distinguishable, and may be described as the 
sophistries of culture, of rhetoric, of politics, and of “ eristic,” 
t.*. disputation. Each of these ingeminated in its turn, 
though not to the exclusion of others, the sophistry of culture 
begianing about 447, and leading to Hie sophistry of eristic;, 
and the sophistry of Thetoric t^ing root, in ^tral Greece 
about 487, and merging in the sophistry of politics. Further,, 
since Socrates and the Socratics were eduoators, they too might 


be, and in general were, regarded as sophists; but, ks they 
conceived truth—so far as it was attainable—rather than 
success in life, in the law court, in the assembly, or in debate, 
to be the right end of intellectual effort, they were at variance 
with their rivals, and are commonly ranked by historians, 
not with the sophists, who.confessedly despaired of knowledge, 
but with the philosophers, who, however unuvailinglv, continued 
to seek it With the establishment of the great philosophical 
schools—first, of the Academy, next of the Lyceum—the philo¬ 
sophers took the place of the sophists as the educators of Gfwce. 

The sophistical movement was then, primarily, an attempt 
to provide a general or liberal education which should supple¬ 
ment the customary instruction in reading, writing, gynmastics 
and music. But, as the sophists of the first period chose for 
their instruments grammar, style, literature and oratory, while 
those of the second and third developments were professed 
rhetoricians, sophistry exercised an important influence upon 
literature. Then again, as the movement, taking its rise in the 
philosophical agnosticism which grew out of the early physical 
systems, was itself persistently sceptical, sophistry may be 
regarded as an interlude in the history of philosophy. Finally, 
the practice of rhetoric and eristic, which presently became 
prominent in sophistical teaching, had, or at any rate seemed 
to have, a mischievous effect upon conduct; and the charge 
of seeking, whether in exposition or in debate, not truth but 
victory—which charge was impressively urged against the 
sophists by Plato—grew into an accusation of holding and 
teaching' immoral and unsocial doctrines, and in oUr own day 
has been the subject of eager controversy. 

1. Genesis atid Development of Soplnslry .—.Sophistry arose 
out of a crisis in philosophy. The earlier Ionian physicists, 
Thales, Anaximander and Anaximenes, in their attempts to 
trace the Multiplicity of things to a single material element, 
had been troubled by no misgivings about the possibilitj’ of 
knowle<^e. But, When Hornditus to the assumption of fire 
as the single material cause added the doctrine that all things 
are in perpetual flux, he found himself obliged to admit that 
things cannot be known. Thii.s, though, in so far as he asserted 
his fundamental doctrine whhout doubt or qualification, he 
was a dogmatist, in all else he was a sceptic. Again, the Eleatic 
POTmenides. deriving from the theologian Xeno^^anes the 
distinction between Irurrrjuri and conceived that. Whilst 
the One exists and is the objeot of knowledge, the Multiplicity 
of things becomes and it the object of opinion; but. When hk 
successor Zea» provided the system with a logic, the comsis- 
tent application of that logic resolved the fundamental dortrme 
into't^e single proposition' ‘‘ One is One,” or, more exactly, into 
the single identity “ One One.” Tbns Bleaticism, though pro- 
fessedlj' dogmatic,-was Inconsistent in its theory of the One and 
its attribntes, and openly sceptical in regard to the world of 
nature. Lattiy, the phtoophers of the second phj'sicM succes¬ 
sion—Enqredocles, Anaxagoras, Leucippus—^not directly attack¬ 
ing the great mystery of the ()r>e and the Many, but in vutue 
of a scientific instinct approaching it through the investigation 
of {ffieraomena, were brought by their study of sensation' to 
perceive and to proclaim the inadequacy of the organs of sense. 
Thus they too, despite their air of dogmatisnn, were in effect 
sceptics. In short, from different standpoints, the three philo¬ 
sophical successions Had devi.sed systems which were in reality 
sceptical, though they had none of them recognized the scepti¬ 
cal inference. 

Towards the middle of the jth CeJftury, however, l^otagoras 
of Abdera, taking account of the teaching of the first, and 
possibly of the second, of the physical sutx'ossions, and Gorgias 
of sLeentini, starting from the teaching of the mfetaphymcal 
saccession of Elea, drew that sceptical inference frbm Which 
the fihiiosophers had shruiik. If, argued Protagoras in a treatise 
entitled Truth, all things are in flux, so that sensation is sub¬ 
jective, it follows that “ Man is the measure Of all things, of 
what is, that it is, and of what is not, that it is not iti othe'f 
words, there is no such thing as objective truth. Similarly, 
G<n'gia5, in a work On Nature, or on the nuuntalned 







fa) that nothing is, (b) that, if anything is, it caiinbt he known, 
(4 that, if anything is and can be known, it cannot be expressed 
in speech; and the summaries which have been preserved by 
Sextus Empiricus {Adv. Math. vii. 65-87) and by the author 
■of the De Melissa, &c. (chs. 5, 6), show that, in defending these 
propositions, Gorgias availed himself of the arguments which 
Zeno had used to discredit the popular belief in the existence 
of the Many; in other words, that Gorgias .turned the destructive 
logic of Zeno against the constructive oritdlogy of Parmenides, 
thereby not only reducing Eleaticism to nothmgjjess, but also, 
until such time as a better logic than that of Zeno should 
be provided, precluding all philosophical inquiry 'Whatsoever. 
Thus, whereas the representatives of the three successions had 
continued to regard themselves as philosophers or seekers after 
truth, Protagoras and Goigias, plainly acknowledging their 
defeat, withdrew from the ungrateful struggle. 

Meagre as were the results which the earlier thinkers had 
obtained, the extinction of philosophy just at the time when 
the liberal arts became more technical and consequently less 
available as employments of leisure, threatened to leave a blank 
in Hellenic life. Accordingly Protagora.s, while with the one 
hand he put awgy philosophy, with the other offered a substi¬ 
tute. Emphasizing the function of the teacher, which with the 
philosophers had been subordinate, and proclaiming the right 
cad of intellectual endeavour to be, not “truth" {pJfiiia)ox 
“• wisdom ” ((r«(/)ca), which was unattainable, but'" virtue ’’ or 
“ excellence ” (apery), he sought to communicate, not a theory 
('f the universe, but an wtitude for civic life. “ The lesson 
which I have to teach,” Plato makes him. say (Prat. 318 E), j 
“ is prudence or good counsel, both in respect of domestic matters 
that the man may manage His household arjght, mid in respect 
of public affairs, that he may be tlwroughly qualified to take 
part, both by deed and by worif, in the business of the state. 
In other words, I profess to make men good citizens.” As 
instruments of education Protagoras used grammar, style, 
poetry and oratory. Thus, whereas hitherto the young Greek, 
liaving .completed his elementary training 'in the schools of tie 
ypajipjaTKTTip, the KiO^purrrjf, and the wai&qTplpys, was left to 
prepare himself for his life’s work as best he might, by philo¬ 
sophical speculation, by -artistic practice, or otherwise, one who 
pas.sed from the elementary schools to the lecture-room of 
Protagoras received from him a “higher education.*’ The 
programme was exclusively literary, but for the moment it' 
enabled Ihotagoras to satisfy ttie demand which he had 
discovered atm evoked, .tpherever he.,went, his lecture-room 
was crowded with admiring, pupils., whose homage filled his purse 
and enhanced his reputation. j 

After Protagoras the mast.jjreminent df the literary sophists 
was Prodicus of Ceos. Establishing himself at Athens, he taught ■ 
“ virtue ” or “ csxcelleae^,” in libe sense attached to the word, 
by Protagoras, partly by means oI literary sulijects, partly in j 
discQurscs upon practical ethics. .Jt is.plam that Prodicus was. 
an affected pedant; yet his simple conventional moraKty found; 
favour, and Plato .(&/>. 600,C) couples,him with Protagoras j 
in Ws testimony to the popularity of the sopliists and ‘Sieir: 
leaching. ! 

At Athens, the .centre of the inteUectual lile of Greece, there ■ 
was soon to be found a best of ,sophists; some of them strangers,; 
others .citizens.; some of -fhem .bred under Protagoras and, 
PEodieus, .others self-taught. In .fee. tiea;ching .of Hie sophiste of; 
this younger generation two points «e .dbsewable. ’First, thei): 
independenco of philosophy and the afts Wng assutti^,.though 
they continued to regard “dvic,excellence’*,as their dim,it 
was no, longer necessary for them to .mdke the assertion off its 
claims a prmcipal element in their exposition. 'Secondly, for 
the sake of novelty thpy extwided thetrTauge, in.idu'dlng scien'tinc; 
.and technical subjects, but handling them, anijiteaching thfelr 
pupils to handle tberu, bi a jpppular way. In this stage of 
se^stry then, the sqpbi^ wopgl'i not a ^d^ist, tcendhed, 
upon, the provinces gf.spec1fUsts,; and accordingly natq (fViJh 
318 E) makes Protagosas pointedly refer to fopnists iSboi “ ■whep 
young men hai'c made their escape from the arts, plunge them 


once more into ledinicaT study, and teach them such Subjects 
as arithmetic, astronomy, 'geometiy and music.’* The sophist 
of whom the Platonic Protagoras is here thitdting was ’Hf|fpias 
of Elis, 'Who ga've popular lectures, not only upon the four subjects 
just mentioned, but also upon grammar, mythology, family 
history, archaeology, Homerology and the education of youth. 
In this polymath we see at once the degradation of the sofftitStty 
Uf 'cultvtre and‘.the link whhih connects Protr^oras and Prodicus 
with the eristics, who at a'later period taught, not, fike’Hippius, 
idl branches of Wming,'but a univetsaliy appKcfible'method 
iff disputation. 

Meanwhile, 'Gorgias of Leontini, who, as has been seen, had 
studied and rejected the philosophy of western Greece, gaw: 
to sophistry a new direction by bringing to the mother conntiy 
the technical study of rhetoric—especially forensic rhetoric 
(Plato, Gorg. 4-54 B; cf. Aristotle, Rftet. 1354, b s6)—Which 
study had begun in Sicily with ‘Corax and Tisias nearly forty 
years before. Gfwgias Was already advanced in years and riiffi 
in honours when, in 4^7, he visited Athens as the head of an 
embassy sent to solicit aid against Syracuse. Received with 
acclamation, he spent the rest of his long life in central Greece, 
winning applause by the display of his oratorical gifts and 
acquiring wealth by the teaching of rhetoric. There'is no evi¬ 
dence to Show that at any period erf his life he't^led'himself a 
sophist; and, as Plato'(Gofg. 449 A)inakes him describe hinteOlf 
as a ^yrmp, it is reasonable to suppose that be preferred that 
title. That he should do so was otw natural, since bis position 
as a teacher of rhetoric was.already secure when Protagoras 
made his first appearance in the character Of a sophist; and, 
ns Protagoras, Prodicus and the rest Of the sophists of culture 
offered a coraprehensi've education, of which Oratory formed 
only a part, whilst Gorgias made no pret(a»ce'df'tea«ihing'”'ci'vic 
cxrdllence” (Plato, Mena, 95 C), and found a subiititirte for 
philosophy, not in literature generctliy, but in 'the professional 
study of thetoric alone, it would have been conirenient'if “the 
distinction between sophistryand rhrtoric had been maintained. 
But though, as'Wffl’be seen hereafter, these twosom'Of .educa¬ 
tion were sometimes distinguished, Gorgias wd those who 
succeeded him as teachers of'rhetoric, sutb as ’Thrasymachus 
of Chalcedon and Pdlus of Agrigentum, were ‘commotSy called 
by the title wbidi Protagoras bad assumed ■and 'biwa^t tnto 
familiar use. 

Rhetorical sophistry, as 'taught by Gorgias with special 
reference'to the requirements of the law courts, ied by hn easy 
transition to political s^bistry. During the century wbidi had 
Clapsed'shicethc expulsion of ibe'PeSsistratids and the estabHdi- 
meijt of the democracy,"the Athenian constitution had deiidOpcd 
With a rapidity which produced an dligarfchictil'reBction, and the 
discussion of constitutionafl principles and precedents, always 
familiar to.the citizen of Athens, was thus abnormaHystimUlated. 
Ibe Pelqpohndsian *fVar, too, not only added ■a deeper'ihteMst 
•fo ordina^ questions ,oi Pmicy, ‘but also cau^ the rdfotions 
Of.dis8entieiit'parties,'.of effiefl'and Wlligerent states, Of citfeens 
and aliens, of bond and free, of'Gretk* and barbarians, 'to be 
eagerly debated in HrC light of present experience. Tt was 
only natural then that some of' those who professed' to prepare 
young Alheirians for phbKc life should give to thiSr teathii^' 
a distinctively pofitiwl dhectiop; and accordingly we find 
; Isocrates recqgnjang teachers of politics, and diswiminating 
them at once from those eaiflier sophists who gave popular 
instruction in the arts and fropi the contemporary eristics. 
To this Class, 'jhtet '«P the pditical sophists, may be aSsignOd 
'Eyepphron, Altidaflihs and Isocrates himself. For, thoUgh'that 
cel^bratedp^onage jaould have’fiked to'be OaBed, not" sOph^*” 
‘.but **1)01101*1 jiliBosopher," arid tried to fasten the naittehf 
'** sophist ” upon his opponents the’^cratics, it is'Cfeajf'fipih his 
■-own statement'that he was common^ ranked with tht sOtihiStB, 
and thatbe'hfld'tto'dhifUj except on the score Of '.stipeftprmopu- 
Istity atid Success., to be 'd^soefoted from the -etlier hjaCfe 
of tTofitK^iibrnoric, 'Jt'is .true''that he was -nOt a'pOHtichl 
sOpiirt 'Of'.the'vtito twpe/'What as a theorist' he'waS'honest 
and patriotic, and'that, tn addition to his fame'as atfehchOr/be 
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had a distinct reputation as a man of letters; but he was a 
professor of politic^ rhetoric, and, as such, in the phraseology 
of the day, a sophist. He had already reached the height of 
his fame when Plato opened a rival s<;hool at the Academy, 
and pointedly nttiicked him in the Gorgias, the Phaeirus and 
.. the Republic. Thenceforward, there was a perpetual controversy 
between the rhetorician and the philosopher, and the struggle 
of edutotional systems continued until, in the next generation, 
the philosophers were left in possession of the field. 

While the sophistry of rhetoric led to th; sophistry of politics, 
the sophistry of culture led to the sophistry of disputation. It 
has been ^en that the range of subjects recognized bv Protagoras 
and Prodicus gradually extended itself, until Hippias professed 
Jimself a teacher of all branches of learning, including in his 
list subjects taught by artists and professional men, but handling 
them from a popular or non-professional point of view. The 
successors of the polymath claimed to possess and to communicate, 
not the knowledge of all branches of learning, but an aptitude 
for dealing with all subjects, which aptitude should make tlie 
knowledge of any subject superfluous. In other words, they 
cultivated skill m disputation. Now skill in disputation 4 
plainly a valuable accomplishment; and, as the Aristotelian 
logic grew out of the regulated discu.ssions of the eristics and 
their pupils, the disputant sophistry of the 4th century dc.scrves 
rnore attention and more respect than it usually receives from 
historians of Greek thought. But when men set themselvas 
to cultivate skill in disputation, regarding the matter discussed 
not as a serious issue, but as a thesis upon which to practise 
their powers of controversy, they learn to pursue, not truth, 
but victory; and, their criterion of excellence having been thus 
perverted, they presently prefer ingenious fallacy to solid 
reasoning and the applause of bystanders to the consciousness 
of honest ^ort. Indeed, the sophists generally had a special 
predisposition to error of this sort, not only because sophistry 
was from the beginning a substitute for the pursuit of truth, 
but also because the successful professor, travelling from city 
to city, or settling abroad, could take no part in public affairs, 
and thus was not at every step reminded of the importance of 
the “ material ” element of exposition and reasoning. Paradox, 
however, soon becomes stale, and fallacy wearisome. Hence, 
despite its original popularity, eristical sophistry could not hold 
its ground. The man of the world who had cultivated it in his 
youth regarded it in riper years as a foolish pedantry, or at best 
as a propaedeutic exercise; while the serious student, necessarily 
preferring that form of dii^utation which recognized truth as 
the end of this, as of otlier intellectual processes, betook himself 
to one or other of the philosophies of the revival. 

In order to complete this sketch of the development of 
sophistry in the latter half of the 5th century and the earlier half 
of the 4th, it is necessary next to take account of Socrates and 
the Socratics. A foe to philosophy and a renegade from art, 
Socrates took his departure from the same point as Protagoras, 
and moved in the same direction, that of the education of youth. 
Finding in the cultivation of “ virtue ” or “ excellence ” a 
substitute for the pursuit Of scientific truth, and in cfi.sputation 
the sole means by which “ virtue ” or “ excellence ” could 
be attained, he resembled at once the sophists of culture and 
the sophists of eristic. But, inasmuch as the “ virtue ” or 
“ excellence ” which he sought was that of the man rather than 
that of the official, while the disputation which he practised 
h^ for its aim, not victory, but the elimination of error, the 
differences which separated him from the sophists of culture 
and the sophists of eristic were only less considerable than the 
resemblmces which he bore to both; and further, though his 
whole time and attention were bestowed upon the education 
of young Athenians, his theory of the relations of teacher and 
pupil differed from that of the recognized professors of education, 
inasmuch as the taking of fees seemed to him to entail a base 
sureender of the teacher’s independence. The principal character¬ 
istics of Socrates’s theory of education were accepted, mutoHs 
mutandis, by the leading Socratics. With these resemblances 
to the contemporary professors of education, and with these 


differences, were Socrates and the Socratics sophists or not ? 
To this que.stion there is no simple answer, yes or no. It is 
certain that Socrates’s contemporaries regarded him as a sophist ; 
and it was only reasonable that they should so regard him.bccaui e 
in opposition to the physicists of the past and the artists of the 
present he asserted the claims of higher education. But, though 
according to the phraseology of the time he was a sophist, he 
was not a typical sophist—his principle that, while scientific 
truth is unattainable by man, right opinion is the only basis of 
right action, clearly differentiating him from all the other 
professors of “ virtue.” Again, as the Socratics—Plato himself, 
vvhen he established himself at the Academy, being no excep¬ 
tion—were, like their master, educators rather than philosophers, 
and in their teaching laid especial stress upon discu.ssion, they, 
too, were doubtless regarded as sophists, not by Isocrates onlv, 
but by their contemporaries in general; and it may be conjectured 
that the disputatious tendencies of the Megarian school made 
it all the more difficult for Plato and others to secure a proper 
appreciation of the difference between dialectic, or di.scu.ssion 
with a view to the discovery of truth, and eristic, cr discussion 
with a view to victory. Changing circumstancc.s, however, 
carry with them changes in the meaning and application of 
words. Wliereas, so long as philosophy was in abeyance 
Socrates and the Socratics were regarded as sophists of an 
abnormal sort, as syon as philosophy revived it was dimly 
perceived that, in so far as Socrates and the Socratics dis.senled 
from sophistry, they preserved the philosophical tradition. 
This being so, it was found convenient to revi.se the terminology 
of the past, and to include m the philosophical succession those 
who, though not philosophers, had cherished the sacred spark. 
As for Socrates, he ranked himself neither with the philosopliers, 
who professed to know, nor with the sophists, who professed 
to teach; and, if he sometimes described himself as a (juXmrmjio^ 
he was careful to indicate that he pretended to no other 
knowledge than that of his own limitations. 

It would seem then, (i) that popular nomenclature included 
under the term “ sophist ” all teachers—whether professors, or 
like Socrates, amateurs—who communicated, not artistic skill, 
nor philosophical theory, but a general or liberid education; 
(2) that, of those who were commonly accounted sophists, some 
professed culture, some forensic rhetoric, some political rhetoric, 
some eristic, some (i.e. the Socratics) dialectic; (3) that the 
differences between the different groujre of sophists were -not 
inconsiderable, and that in particular the teaching of the rhe¬ 
toricians was distinct in origin, and, in so far as its aim was 
success in a special walk of life, distinct in character, from the 
more general teaching of the sophists of culture, the eristics, 
and the dialecticians, while the teaching of the dialecticians 
was discriminated from that of the rest, in so far as the aim of 
the dialecticians was truth, or at least the bettering of opinion; 
and, consequently, (4) that, in awarding praise and blame to 
sophistry and its representatives, the distinctive characteristics 
of the groups above enumerated must be studiously kept in 
view. 

Lapse of time and change of circumstances brought with 
them not merely changes in the subjects taught, but also changes 
in the popular estimate of sophistry and sophists. The firs-t 
and mo.st obvious sentiment which sophistry evoked was an 
enthuskstic and admiring interest. The sophist seemed to his 
youthful hearers to open a new field of intellectual activity and 
thereby to add a fresh zest to existence. But in proportion to the 
fascination which he exercised upon the young was the distnist 
which he inspired in their less pliable elders. Not only were 
they dismayed by the novelty of the sophistical teaching, but 
also they vaguely perceived that it was subversive of authority, 
of the authority of the parent over the child as well as of the 
authority of the state over the citizen. Of the two conflicting 
sentiments, the favour of the young, gaining as years passed 
away, naturally prevailed; sophistry ceased to be novel, and 
attendance in the lecture-rooms of the sophists come to be 
thought not less necessary for the youth than attendance in 
the elementary schools for the boy. The lively enthusiasm 
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and the furious opposition which g^reeted Protagoras had now 
burnt themselves out, and before long the sophist was treated 
by the man of the world as a harmless, necessary pedagogue. 

That sophtstry must be studied in its historical development 
was clearly seen by Plato, whose dialogue called the Sophist contains 
a formal review of the changing phases and a.spects of .sophistical 
teaching. The subject which is discussed in tliat dialogue and its 
successor, the Statesman, being the question "Are sophist, statesman, 
and philosopher identical or difierent ? " the Eleate who acts as 
prot^onist seeks a definition of the term " sophist " by means of a 
series of divisions or dichotomies. In this way he is led to regard the 
sophist successively—(i) as a practitioner of that branch of mer¬ 
cenary persuasion in private which professes to impart ” virtue " 
and exacts payment in the shape of a fee, in opposition to the fiattercr 
who offers iduasiuc, asking for sustenance in return; (2) as a practi¬ 
tioner of that branch of mental trading which purveys from city to 
city discourses and lessons about " virtue," in opposition to the 
artist who similarly purveys discourses and lessons about the arts; 
(3) and (4) as a practitioner of those branches of mental trading, 
retail and wholesale, which purvey discourses and lessons about 
“ virtue " wilhiri a city, in opposition to the artists who similarly 
purvey discourses and lessons about the arts; (5) as a practitioner 
of that branch of eristic which brings to the professor pecuniary 
emolument, eristic being the systematic form of antilogic, and 
dealing with justice, injustice and other abstractions, and antilogic 
being that form of disputation which uses question and answer in 
private, in opposition to forensic, which uses continuous discourse 
in the law-courts; ((>) as a practitioner of tliat branch of education 
which purges away the vain conceit of wisdom by means of cross- 
examination, in oppusition to the traditional method of reproof 
or admonition. These definitions being thus various, the Eleate 
notes that the sophist, in consideration of a fee, disputes, and leaches 
others to dispute, about things divine, cosmical, metaphysical, legal, 

{ lolitical, technical—in fact, about everything—not liaving know- 
edge of them, because universal knowledge is unattainable; after 
which he is in a position to define the sophist (7) as a conscious 
impostor who, in private, by discontinuous discourse, compels his 
interlocutor to contradict himself, in opjiosition to the Sjiiui\cyiKis, 
who, in public, by continuous discourse, imposes upon crowds. 

It is clear that the final definition is preferred, not because of 
any intrinsic superiority, but because it has a direct bearing' upon 
the question " Are sophist, statesman and philosopher identical 
or different ? " and that the various definitions represent different 
stages or forms of sophistry as conceived from difierent points 
of view. Thus the first and second definitions represent the 
founders of the sophistry of culture, Protagoras and Prodicus, from 
the respective points of view of the older Athenians, who diidiked 
the new culture, and the younger Athenians, who admired it; the 
third and fourth definitions rimrescnt imitators to whom the note 
of itinerancy was not applicable; the fifth definition represents the 
earlier eristics, contemporaries of Socrates, whom it was necessary 
to distinguish from the teachers of forensic oratory; the sixth is 
framed to meet the anomalous case of Socrates, in whom many 
saw the typical sophist, though Plato conceives this view to ho 
unfortunate; and the seventh and final definition, having in view 
eristicol sophistry fully developed, distinguishes it from tntuif^oyuch, 
i.e. political rhetoric, but at the same time hints that, though 
aepurriKh and may be discriminated, they arc neverthe¬ 

less near akin, the one being the ape of philosophy, the other the 
ape of statesmanship. In short, Plato traces the changes which, 
in less than a century, had taken place in the meaning of the term, 
partly through changes in the practice of the sophists, partly through 
changes in their surroundings and in public opinion, so as to show 
by a familuar instance that general terms which do not describe 
natural kinds cannot have a stable connotation. 

Now it is easy to toe that in this oareful statement Plato recog¬ 
nizes throe periods. The first four definitions represent the period 
of Protagoras, Prodicus, and their immediate successors, when the 
object sought was " virtue," “ excellence,” " culture,” and the 
means to it was literature. The fifth and sixth definitions represent 
the close of the 3th century, when sophistry handled cristically, and 
perhaps, though Plato demurs to the inclusion, dialectically, ques¬ 
tions of justice, injustice and the like, Jisoris^ or forensic rhetoric 
being its proximate rival. The.seventh definition represents the 
first half of the 4th century, when sophistry was eristicnl in a widra- 
field, having for Us rival, not forensic rhetoric, but the rhetoric of 
toe assembly. Plato's classification of educational theories is then 
substantially the classification adopted in this article, though, 
whereas here, in accordance with well-attested popular usage, all 
the educational theories mentioned are included under toe head 
of sophistry, Plato allows to rhetoric, forensic and political, an inde¬ 
pendent position, and hints that there are grounds for denying the 
title of sophist to toe dialectician Socrates. Incidentally we gather 
two important facts—(i) that contemporary with the dialectic of 
Socrates there was an eristic, and (*) that this eristic was mainly 
applied to nthioal questions. Finally, we may be sure that, if Hato 
was thus carrel to distinguish, the phases and aspects of sophistical 
devdopment, be could nev« have fallen into the modem error of 


bestowing upon those whom the Greeks called sophists eitoet 
indiscriminato censure or mdiscriminate laudation, 

2. Relations of Sophistry to Education, Literature*and 
Philosophy.—li then the sophists, from Protagoras to Isocrates, 
were before everything educators, it becomes necessiary to inquire 
whether their labours marked or promoted an advance in educa¬ 
tional theory and method. At the beginning of the 5th centurjr 
B.c. every young Greek of the better sort already received nidi- '' 
mentary instruction, not only in music and gymnastics, but also 
in reading and writing. Further, in the colonies, and especially 
the colonies of the West, philosophy and art had done something 
for higher education. Thus in Italy the Pythagorean school 
was, in the fullest sense of the term, an educational institution; 
and in Sicily the rhetorical teaching of Corax and Tisias was 
presumably educational in the same sense as the teaching of 
Gorgias. Put in central Greece, where, at any rate down 
to the Persian Wars, politics, domestic and foreign, were all- 
engrossing, and left the citizen little leisure for self-cultivation, 
the need of a higher education had hardly made itself felt. 
Tlie overthrow of the Persian invaders changed all this. Hence¬ 
forward the best of Greek art, philosophy, and literature 
gravitated to Athens, and with their concentration and conse¬ 
quent development came a general and growing demand for 
teaching. As has been .seen, it was just at this period that 
philosophy and art ceased to be available for educational pur¬ 
poses, and accordingly the literary sopliists were popular precisely 
because they offered advanced teaching which was neither 
philosophical nor artistic. Their recognition of the demand 
and their attempt to satisfy it'are no small claims to di.stinction. 
That, whereas before the time of Protagoras there was little 
higher education in the colonies and less in central Greece, 
after his time attendance in the lecture-rooms of the sophists 
was the customary sequel to attendance in the elementary 
schools, is a fact which speaks for itself. 

But this is not all. TTie education provided by the sophists 
of culture had positive merits. When Protagoras included in 
his course grammar, style, interpretation of the poets, and 
oratory, supplementing his own continuous expositions by 
disputations m which he and his pupils took part, he showed 
a not inadequate appreciation of the requisites of a literary 
education; and it may be conjectured that his comprehensive 
programme, which PrMicus and others extended, had something 
to do with the development of that versatility which was the 
most notable element m the Athenian character. 

There is less to be said for the teachers of rhetoric, politics 
and eristic, who, in limiting themselves each to a single subject— 
the rhetoricians proper or forensic rhetoricians to one branch 
of oratory, the politicians or political rhetoricians to another, 
and the eristics to disputation—ceased to be educators and 
became instructors. Nevertheless, rhetoric and disputation, 
though at the present day strangely neglected in English schools 
and universities, are, within their limits, valuable instruments; 
and, as specialization in teaching does not necessarily imply 
specialization in learning, many of those who attended the 
lectures and the c’asses of a rhetorician or an eristic sou^t and 
found other instruction elsewhere. It would seem then that even 
in its decline sophistry had its educational use. But in any 
case it may be claimed for its profe 5 .sors that in the course of 
a century they discovered and turned to account most of the 
instruments of literary education. 

With these considerable merits, normal sophistry had one 
defect, its indifference to truth. Despairing of philosophy— r 
that is to say, of physical science—the sophists were prepared 
to go ail lengths in scepticism. Accordingly the epideictid 
sophists in exposition, and the argumentative sophists in debate, 
one and all, studied, not matter but style, not accuracy but effect, 
not proof but persuasion. In short, in their hostility to 'science 
thty refused to handle literature in a scientific spirit. 'That 
this defect was serious was dimty apprehended even by those 
who frequented and admired the lectures of the eatlier s^h sts; 
that it was fatal was clearly seen by Socrates, who, himself 
commonly regarded as a scphbt, emphatically reprehended. 





n&tonly the taking of fees, which was after all a .mere incident,, 
objectionable because it seemed to preclude independence of 
thought, but also the fundamental disregard of truth which 
infected every part and every phase of sophistical teaching. 
To these contOTporary censures the riiodem critic cannot 
refuse his assent. 

To Uteratureiand to oratory the sophists rendered good service. 
Themselves of necessity stylists, because their professional 
success largely depended upon skilful and effective exposition, 
tlie sophists both of culture and of rhetoric were profes.sedly 
teachers of the rules of grammar and the principles of wriltea 
and spoken discourse. Thus, by example as well as by precept, 
they not only taught, their hearers to value literary and oratorical 
excellence, but also took the lead in fashioning the style of their 
time. Their influence in these respects was weighty and impor¬ 
tant. Whereas, when sophistry began, prose composition was 
hardly practised in central Greece, tlie sophists wore still the 
leaders m literature and onatory when Plato wrote the Republic, 
and they had hardly loiit their position when Demosthenes 
delivered the Philippics. In fact, it is not too much to say that 
it was the sophists who provided those great masters with their 
consummate instrument, and it detracts but little from the 
merit of the makers if they were themselves unable to draw 
from it its finer tones. 

The relation of sophistry to philosi^hy was throughout one 
of pronounced hostility. From the days of Protegoras, when 
this hostility was triumphant and contemptuous, to the days 
of Isocrates, when it was jeabus and bitter, the. sophists were 
declared and consistent sceptics. But, although Protagoras 
and Gorgias had examined the teaching of their predecessors 
so far as to satisfy themselves of its futility and to draw the 
sceptical inference, their stud>' of the great problem of the day 
was preliminary to their sophistry rather than a part of it; 
and, as the overthrow of philosojrfiy was complete and the attrac¬ 
tions of sophistry were all-powerful, the question “What is 
knowledge H ” ceased for a time to claim or to receive attention. 
There is,, then, no such thing as a “ sophistical theqiy of know¬ 
ledge.” Similarly, the recognition of a “ sophistical ethic ” 
is, to say the least, misleading. It may have been that the 
sophists’ preference of seeming to reality, of success to truth, 
had a mischievous effect upon the morality of .the, time; but it 
is. clear that they had no common theory of ethics, and there 
is no warrant for the assumption that a sophist, as such, specially 
interested himself in ethical questions. When Protagoras 
asserted “ civic excellence ” or “ vutue ” to be the end of educa¬ 
tion, he neither expressed nor implied a theory of morality. 
Prodicus in, his platitudes reflected the customary morality of 
the time. Gorgias said plainly that he did not teach " virtue.” 
H HippiaSjPolusand.Thrasymachusdefied conventional morality, 
they did so independently of one another, and in this, as in other 
matters,, they were disputants maintaining paradoxical theses, 
ratiier than thinkers announcing heretical, convictions. 'Ihe 
morality of Isocrates bore a certain resemblance to that of 
Socrates. In short, the attitude of the sophists towards inquiry 
in general preclude them, collectively and individually, from 
attachment to any particular theory. Yet among the so-called 
sophists there were two who had philosophical leanings, as 
appears in their willingness to be called by the title of philosopher. 
First, Socrates, whilst he conceived ^at the physicists had 
mistaken the field of inquiry, absolute truth being unattainable, 
maintained, as has been seen, that one opinion was better thiui 
anoth^^and that consistency of qjinion, ri^ulting in consistency 
of action, was the end which , the human intellect properly pro- 
.poses to itself. Hence, though an agnostic, he was not.vmwilling 
to be called a pbilosof^er, in so far as he pursued such tcuth.as 
was attainable by man. Secondly, when sophistiy had begun 
to fall intoeontempti tiie political rhetorician Isocrates claimed 
himself, the time-honoured desigpatbn of philosopher, 

“ herein,” says Plato, “ resembling some tinker,, bald-f ated 
and short of stature, who, having mada money, knocks, off 
his chain;, goes to the bath,, buys a new suit, and then takes 
advantage Pf the poverty and desolation p| hts master’s.daughter 


to urge upon het bis odious addnes-ies ” {Rep. vi. 495 E,). It 
will be seen, however, that neither , Socrates nor Isocrates was 
philosopher in. ariy strict sense of the word, the speculative 
aims of physicists and metaphysicians being foreign to the 
practical theories both of: the one and of tlie other. 

As for the classification of sophistical methods, so for thrir 
criticism, the testimony of Plato is all-important. It may be 
conjectured that, when he emerged from Ihc purely Bocratic phase 
of his earlier years, Plato gave himself to the study of contemporary 
methods of education and to ffie elaboration of an educational 
system of liis own, and that it was in this way that he came to 
the metaphysical speculations of 'his inaturity. It may be imagined 
further that, when he established himself at the Academy, his first 
care was to draw up a scheme of education, including arithmetic, 
geometry (plane and solid), astronomy, harmonics and dirfectic, 
and that it was not until he had arranged for the carrying oui of 
tills programme that he devoted himself to the special functionB 
of professor of iihilosopliy. However this may be, we find amongst 
his writings— intermediate, as it would seem, belween the Siocratic 
conversations, of his first period of literary activity and the meta¬ 
physical disquisitions of a later time—a serit-s of dialogues which, 
however varied their ostensible subjects, agree in having a direct 
bearing npon education. Thus the Protagoras brings the educa¬ 
tional theory of Protagoras and the sojihists of culture face to face 
with the educational theory of Socrates, so as to ejqiose the limita¬ 
tions of both; the Gorgias deals with the moral aspect of the teach¬ 
ings of the forensic rhetorician Gorgias and the political rhetorician 
. Isocrates, and the intcllectnal aspect of their respective theories of 
I education is handled in the Pkaedrus; the Meru> on the one hand: 

, exhibits the strength and the weakness of the leaching oi Socrates, 
and on the other brings into view the makeshift method of those 
who, despising systematic teaching, regarded the practical poli¬ 
tician as the true educator; the Euthydemus has for its subject 
the eristical method; finally, having in these dialogues characterised 
the current theories of education, Plato proceeds in (he Rapublw 
to develop an original scheme. Plato’s criticisms of tiw sojihists 
ore then, in the opinion of the present writer, no more obiitr dicta, 
introduced for purposes of literary adornment or dramatic effect, 
but rather the expressions of profound and reasoned conviction, 
and, as such, entitled at any rate to respect. For the details 
of Plato’s critique the reader should go nol to the summaries of 
commentators, but to the dialogues themselves. In this place- 
it is sufilcient to say that, whHe Hato accounts no education satis¬ 
factory which has not knowledge for its basis, he emphatically 
prefers the .scepticism of, Socrates, which, despairing of knowledge, 
seeks right opinion, to the scejpticism of the .sophists, which, 
despairing of knowledge, abandons the attempt to bettor cxistragi 
bdicfs. 

3., The Theory of Grate .—The post-PliiLonic historians and 
critics, who, while they knew the earlier sophistry only through 
tradition, were eyewitnesses of the sophistry of the decadence,, 
were more alive to the faults than to the virtues of the movement. 
Overlooking Che differences wlikh separated the humanists 
from the eristica, and both of these from the rhetoricians, and 
taking no account of Socrates, whom they regarded as a philo¬ 
sopher, they forgot the services which Protagoras and Prodicus, 
Gorgias and Isocrates had rendered to education and to litera¬ 
ture, end included the whole profession in an indiscrinunatc 
and contemptuous censure. This prejudice, establishing itaelf, 
in familiar speech, has descended from antiquity to modem 
times, colouring, when it does not distort,, the narrative of 
biographers and the criticisms of conunentators. “ The sophists,” 
says Grote,' “ are spoken of as a new class of men, or sometimes 
in language which implies a new doctrinal sect or school^ as 
if they then sprang up in Greece for the first time—ostentatious 
impostors, flattering and duping the rich youth for their own 
personal gain, undermining the morality of Athens, public andi 
private, and encouraging their pupils to the unscrupulous 
prosecution of ambition and cupidity. They are even affirmed to 
have succeeded in corrupting tbegeneraltnorality, so that Athens 
had become miserably degenerated and vicious in the latter 
years of the Peloponnesian War, as compared with what she 
was in the time of Hiltiades and Aristeides;” and, althou{^ 
amongst the. pre-Grotian scholars there were some who saw 
as deeply as Gt(M himself that “ .so^ists are. a muehn 
calumniated race ”(G.H. Lewes); it is'certain that histornnsof 
phUosophy, and editMS of Plato, especially the “acumen 
plumheum Stallbaoniii,” had given ample occasion for the 
energetic protest contained in the famous sixty-seventh diapter 
of Grote’s HisUry pf Greece. Amongst the many merits of (that 
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admirahic scholar, it is one of the greatest that he has laid “ the 
fiend called die Sophistik,” that is to say, the theory that 
sophistry was an organized conspiracy against law and morals. 
Nevertheless, in this matter he is always an advocate; and it 
may be thought that, while he successfully disposes of the 
current slander, his description of his clients needs correction 
in some important particulars. Hence the following paragraphs, 
while they will resume and affirm his principal results, will 
qualify and impugn some of his positions. 

In so far as he is critical, Grote leaves little to be desired. 
That the persons styled sophists “ were not a sect or school, 
with common doctrines or method,” is clear. Common doctrine, 
that is to say, common doctrine of a positive sort, they could 
not have, because, being sceptics, they had nothing which could 
be called positive doctrine; while there was a period when even 
their scepticism was in nowise distinctive, because they shared 
it with all or nearly all their contemporaries. Neither were 
they united by a common educational method, the end and tlie 
instruments of education being diversely conceived by Pro¬ 
tagoras, Gorgias and Isocrates, to say nothing of the wider 
differences which separate these three from the eristics, and all 
the four normal types from the abnormal type represented by 
Socrates. 

Again, it is certain that the theoretical and practical morality 
of the sophists, regarded us a class, was “ neither above nor 
below the standard of the age.” The taking of fees, the pride 
of professional success, and the teaching of rhetoric are no proofs 
either of conscious charlatanism or of ingrained depravity. 
Indeed, we have evidence of .sound, if conventional, principle 
in Prodicus’s apologue of the “ Choice of Heracles,” and of 
honourable, though eccentric, practice in the story of Pro¬ 
tagoras’s treatment of defaulting pupils. But, ^ove all, it is 
antecedently certain that defection from the ordinary standard 
of morality would have precluded the success which the scqihists 
unquestionably sought and won. In fact, public opinion m^e 
the morality of the sophists, rather than the sophists the morality 
of public opinion. Hence, even if we demur to the judgment 
of Grote that " Athens at the close of the Peloponnesiwi War 
was not more corrupt than Athens in the days of Miltiades 
and Aristeides,” we shall not “consider the sophists as the 
corrupters of Athenian morality,” but rather with Plato lay 
the blame upon society itself, which, “in popular meeting, 
law courts, theatres, armies and other great gatherings, with 
uproarious censure and clamorous applause” (Rep. vt. 49 *)) | 
educates young and old, and fashions them according to its 
pleasure. 

Nor can we regard “ Plato and his followers as the authorized 
teachers of the Greek nation and the sophists as the dissenters.” 
On the contrary, tire sophists were in quiet possession of the 
field when Plato, returning to Athens, opened the rival school 
of the Academy; and, while their teaching in all respects accom¬ 
modated itself to current opinion, his, in many matters, ran 
directly counter to it. 

But if thus far Grote’s potest against prevalent assumptions 
carries an immediate and unhesitating conviction, it may be 
doubted whether his positive statement can be accounted 
final “The appearance of the sophists,” he says, “was no 
new fact. . . . The paid teachers—-whom modem writen set 
down as tte sophists, and denounce as the modem pestilenp 
of their age—were not distinguished in any marked or generic 
way from their predecessors.’, Now it is tme that before 447 
B.C., besides the teachers of writing, gymnastics and music, to 
whom the young Greek resorted for elementary instruction,, 
there were artists and artisans who not only practised their 
crafts, but also communicated them to apprentices and pupils, 
and that accordingly tlie Platonic Protagoras recogtlizes in the 
gymnast Iccus, the physician Herodicus, and the musicians' 
A^thodes and I^thoclides, foremnners of the sp^ists. But 
the foremnners of the sophists are not to be confounded with 
the sophists themselves, and the difference between them is 
not far to seek, Though some of. those who resorted to the 
gymnasts, physicians musicians derived from them .such 
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substitute for “ higher eduction ” as was . before 44J generally 
obtainable, it was only incidentally that professional men 
and artists communicated anything which could be egUed 
by that name. Contrariwise, the sophists were always and 
essentially professors’of the higher education; and, although 
in process of time specialization assimilated sophistry to the 
arts, at the outset at any rate, its declared aim—the cultivation 
of the civic character—sufficiently distinguished sophistical 
education both from professional instruction and from artktic 
training. It is true too that in some of the colonies philosophy 
had busied itself with higher education; but here again the 
forerunners of the sophists are easily distinguished from the 
sophists, since the sophists condemned not only the scientific 
speculations of their predecessors, but also their philosophical 
aims, and offered to the Greek world a new employment for 
leisure, a new intellectual ambition. 

Nor is it altogether correct to say that “ the persons styled 
sophists had no principles common to them all and distinguishing 
them from others.” Various as were the phases through which 
sophistry passed between the middle of the 5th century and the 
middle of the 4th, the sophists—Socrates himself being no 
exception—had in Iheir declared antagonism to philosophy a 
common characteristic; and, if in the interval, philosophical 
speculation being temporarily suspended, scepticism ceased 
fur the time to be peculiar, at the outset, when Protagoras and 
Gorgias broke wirii the physicists, and in the sequel, when 
Plato raised the cry of “ back to Parmenides,” this common 
characteristic was distinctive. 

Further, it may be doubted-whether Grote is sufficicnily care¬ 
ful to distinguish between the charges brought against the 
.sophists personally and the criticism of their educational methods. 
When the sophists are represented as conscious impostors who 
“ poisoned and demoralized by corrupt teaching the Athenian 
moral character,” he lias, as has been seen, an easy and complete 
reply. But the question still remains—Was the education 
provided by Protagoras, by Gorgias, by Isocrates, by the eristies 
and by Socrates, good, bad or indifferent ? And, though the: 
modern critic will not be prepared with Plato to deny the name 
of education to all teaching.which is not based upon an ontology,, 
it may nevertheless be thought that normal sophistry—as 
opposed to t^ sophistry of Socrates—was in various degrees 
unsatisfactory, in so far as it tacitly or confessedly ignored the 
“ material ” element of exposition or reasoning. 

And if Grote overlooks important agreements he seems also 
to understate important differences. Regarding Protagoras, 
Gorgias and Isocrates as types of one and the some sophistry 
(pp. 487, 493, 495) 499) .544) *nd ed.), and neglecting as 
slander or exaggeration all the evidence in regard to the sophistry 
of eristic (p. 540), he conceives that the sophists undertook “ to 
educate young men so as to make them better qualified for 
statesmen or ministers,” and that “ that which stood most 
prominent in the teaching of Gorgias and the other sophists was, 
that they cultivated and unproved the powers of public speaking 
in their pupils.” Excellent as a statement of the aim and method 
of Isocrates, and tolerable as a statement of those of Gor^as, 
these phrases are inexact if applied to Protagoras, who, making, 
“ civic virtue ” his aim, regarded statesmanship and administra¬ 
tion as parts of “ civic value,” and consequently assigned, to 
oratory no more than a subordinate place in bis programme, 
while to the eristics—whose existence is attested not only bjr 
Plato, but also by Isocrates and Aristotle—and to Socrates-|- 
whom Grote himself accounts a sophist—rite description isr 
plainly and palpably inappropriate. 

Grote's note about the eristical ^hists is perhaps the least 
satisfactory part of his exposition. That " there were in Athens 

E ersons whe-abtiied' the dialeetical exeraish for frivolous puzzles’'’ 
e admits; bot "to tnaat Enthydemus and Dionysotioius as. 
samples of' ' tbs Sophists ' is;" be continues, " altogether uj>- 
wanaafable.” It would seem, then; that, while he regards, rhetoric 
as the fiinctlon of norniai sgjWstty, taking indificrerttfy as his; 
types Ftritagoras, Goigias ana Isocrates, he aoeounts EWthydamns 
and Dionneidorua (tether: with Socratei 0 ‘ '>* sophists but as' 
{aM)hittt:««a; abnazmarsort,, who imay therefore be neglected. Mow 
I rfi's view is inconststeat wiib the evidence of Plato, who, in the 
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Sophist, ta hia final and operative definition, gives prominence to 
the cristical element, and plainly accounts it the main character¬ 
istic not indeed of the sophistry of the jth century, but of the 
sophistry of the 4th. It must be presumed, then, that, in virtue 
of his general suspicions of the Platonic tesfimony, Grote in this 
matter leaves the Sophist out of account. There is, however, 
another theory of the significance of Plato's allusions to eristical 
sophistry, that of Professor H. Sidgwick, whose brilliant defence of 
Grote is an indispensable supplement to the origiiuil document. 
Giving a hearty general a.s.sont to Grote’s theory, Sidgwick never¬ 
theless introduces qualifications similar to some of those which arc 
suggc.sted in this article. In particular he allows that " there was 
at any rate enough of cliarlatanism in Protagoras and Hippias to 
prevent any ardour for their historical reputation," that tlie 
sophists generally " had in tlicir lifetime more success tlian they 
deserved,’’ that it was "antagoni.sm to their teaching which 
developed the genius of Socrates," and, above all, that, " in his 
anxiety to do justice to the Sojihist, Grote laid more stress than 
is at all nece.ssary on the partisanship of Plato." Now this last 
admission prc-cludos Sidgwick from neglecting, as Grote had done, 
the evidence of the hutkydsmus. Pointing out th.at the sophists 
of that dialogue "profess elj kptrfjs hriftiKstav rfiorpiipat by means 
of dialogue," tliat "^thoy cliailonge the intorlocutor vtc'xcu' hiyot," 
that “ tlicir examples are drawn from conunon objects and 
vulgar trades," tliat " they maintain positions tliat we know to 
have been held by Megarians and Cynics," he infers that " what 
we have here presented to us as ' sophistic' is neither more nor 
leas than a caricature of the Mcgarian logic "; and furtlier, on the 
ground that " the whole conception of Socrates and his effect on 
Ids conter.iporaries, as all aullioritios combine to rejircsent it, 
requires us to assume that his manner of discourse was quite nov< 1, 
that no one before had systematically attempted to show men their 
ignorance of what they believed themselves to know,” he is " dis¬ 
posed to think that llie art of di.sputation which is ascribed to 
sophists in the Eidhydemus and the Sophistes (and exhaustively 
analysed by Aristotle in the negl /roftimiSy originated 

entirely with Socrates, and that he is altogether re.sjioiisiblc for the 
form at least of this second species of sophistic." To tins theory 
the present writer is unable to subscribe. Tliat I’lato was not care¬ 
ful to distinguish the Megarians and the Cynics from the eristical 
sophists, and that the disputants of the 4th century affected some 
of the mannerisms of the greatest disputant of ths 5th century, he 
willingly concedes. But he cannot allow either that the Megamns 
and me Cymes wore tlie only eristics, or that eristical sophistry 
began with Socrates. Plainly this is not the place for a full ex¬ 
amination of the question; yet it may be remarked—(i) that the 
previous history ot the sophists of the Euthydemus, who laid been 
professors of tactics (Xenophon, Mem. iii. i, i), swordsmanship, 
and forensic argumentation, implies that they came to eristic not 
from the sophistry of Socrates, but from tliat of the later human¬ 
ists, polymaths of the tyiie of Hippias; (2) that the fifth and sixth 
definitions of the' Sophut, in whicn " that branch of eristic which 
brings pecuniary gain to the practitioner" is opposed to the 
" patience-trying, purgative elenchus " of Socrates, indicate that 
contemporary with Socrates tJierc wore eristics whose aims were 
not his; (i) that, whereas the sophist of the final definition " dis¬ 
putes, and teaches others to dispute, about things divine, cosmical, 
metaphysical, legal, political, technical, in fact, about all things,” 
we liave no ground for supposing tlial the Megarians and the Cynics 
used their eristic for any purpose except the defence of their logical 
heresies. 

Nor is it pos.sible to accept the statements that “ the splendid 
genius, the lasting influence, and the reiterated polemics of 
Plato have stamped the name sophist upon the men against 
whom he wrote as if it were their recognized, legitimate and 
peculiar dc.siguation,” and that “ Plato not only stole the name 
out of general circulation, in order to fasten it specially upon 
his opponents the paid teachers, but also connected with it express 
discreditable attributes which formed no part of its primitive 
and recognized meaning and were altogether distinct from, though 
grafted upon, the vague sentiment of dislike associated with 
It.” That is to say, Grote supposes that for at least eight and 
forty yean, from 447 to 399, the paid professors had no profes¬ 
sional title; that, this period having elapsed, a youthful opponent 
succeeded in fastening an uncomplimentary title not only 
upon the contemporary teachers, but al.so, retrospectively, upon 
their predecessors; and that, artfully enhancing the indignity 
of the title af!i.xed, he thus' obscured, perverted and effaced 
the records and the memories of the past. Manifestly all three 
propositions are antecedently improbable. But more than this: 
whaeas in the nomenclature of Plato’s contemporaries Pro¬ 
tagoras, Gorgias, Socrates, Dionysodorus and Isocrates were all 
of them sophists, Plato himself, in his careful investigation 
summarized above, limits the meaning of the term so that it 


shall include the humanists and the eristics only. Now, if 
his use of the terra was stricter than the customary use, he 
can hardly be held answerable for the latter. 

Nor is Grote altogether just in his account of Plato’s attitude 
towards the several sophists, or altogether judicious in his 
appreciation of Plato’s testimony. However contemptuous in 
his piortraiture of Hippias and Dionysodorus, however severe 
in his polemic against Isocrates, Plato regards Protagoras with 
admiration and Gorgias with respect. While he emphasizes 
in the later sophists the consequences of the fundamental error 
of sophistry—its indifference to truth—he docs honour to 
the genius and the originality of the leaders of the movement. 
Indeed, the author of this art icle finds in the writings of Plato 
a graveand discriminating study of the several formsof sophistry, 
and no trace whatsoever of that blind ho.stility which should 
warrant us in neglect ing his clear and precise evidence. 

In a ■word, the pre.sent ■writer agrees with Grote that the 
sophists were not a sect or school with common doctrine or 
method; that their theoretical and practical morality was neither 
above nor below that of their age, being, in fact, determined 
by it; and that I'lato and his followers are not to he regarded 
as the authorized teachers of the Greek nation, nor the .sopliists 
as the dis.sentcrs, but vice versa. At the same time, in oppo.si- 
lion to Grote, he maintains that the apjiearunre of the sophists 
marked a new departure, in so far as they were the first professors 
of “ higher education ” as such; that they agreed in the rejection 
of “philosophy”; that the education which they severally 
gave was open to criticism, inasmuch as, with the exception 
of Socrates, they attached too much importance to the form, 
too little to the matter, of their discourses and arguments; that 
humanism, rhetoric, politic and disputation were characteristic 
not of all sophists collectively, but of sections of the pri.fession; 
that Plato was not the first to give a special meaning to the 
term “ sophist ” and to affix it upon the professors of education; 
and, finally, that Plato’s evidence is in all essentials trustworthy. 

Bibuograph^v.— On the significance of the sophistical move¬ 
ment, see E. Zeller, Philosophie d. Griechen, i. 932-1041 (4th ed., 
Leipzig, 1876); Presocratic Philosophy, ii. 394-51O (London, 1881); 
G. Grote, History of Greece, ch. Ixvii. (London, 1851, &c.); E. M. 
Cojic, " On the Scnjliists," and " On the Sophistic^ Rhetoric,” in 
Journ. Class, and Sacr. Philol., vol. ii. (Cambridge, 1855), and vol. 
lii. (1857), an erudite but inconclusive r^Iy to Grote ; H.Sidgwick, 
" The Sophists," in Journ. of Philol., vol. iv. (Cambridge, 1872), and 
vol. V. (1874), a brilliant defence of Grote; A. W. Benn, The Greek 
Philosophers, i. 53-107 (London, 1882). For lists of treatises upon 
the life and teaching of particular sophists, see Ueberweg, Grunariss 
d. Gesch.d. Philos., i. §§ 27-32 {History of Philosophy, Ixmdon, 1880). 
On the later use of the term " sophist," sec Rhetoric. (H. Ja.) 

SOPHOCLES (495-406 B.C.), Greek tragic poet, was bom 
at Colonus in the neighbourhood of Athens. His father’s name 
was Sophillus; and the family burial-place is said to have been 
about a mile and a half from the city on the Decelean Way. 
The date assigned for the poet’s birth is in accordance with the 
talc that young Sophocles, then a pupil of the musician Lamprus, 
was chosen to lead the chorus of boys in the celebration of the 
victory of Salamis (480 b.c.). The time of his death is fixed 
by the allusions to it in the Frogs of Aristophanes and in the 
Muses, a lost play of Phrynichiis, the comic poet, which were 
both produced in 405 B.c., shortly before the capture of Athens. 
And the legend which implies that Lysander allowed him funeral 
honours is one of those which, like the story of Alexander and 
Pindar’s house at Thebes, we can at leaiit wish to be founded 
on fact, though we should probably substitute Agis for Lysander, 
Apart from tragic victories, the event of Sophocles’ Bfe most 
fully authenticated is his appointment at the age of fifty-five 
as one of the generals who served with Pericles in the Samian 
War (440-439 B.C.), Conjecture has been rife as to the possi¬ 
bility of his here improving acquaintance with Herodotus, whom 
he probably met some years earlier at Athens. But the distich 
quoted by Plutarch— 

'AiSki* 'HgpS^r^r So^e/ckhs iriay ie 

lUrr' M rtrriiKovTar— 

i is a slight ground on which to reject the stronger tradition 
according to which Herodotus was ere this established at Thnrii; 
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and the coincidences in their writings may be accounted for by 
their having drawn from a common source. The &ct of ^phocles’ 
generalship is the kss surprising M taken in connexion with the 
interesting remark of his biographer (whose Life, though absent 
from the earliest MS. through some mischance, bears marks of 
an Alexandrian origin) that he took his full share of civic duties, 
and even served on foreign embassies. The large acquaintance¬ 
ship which this implies, not only m Athens, but in Ionic cities 
generally, is a pomt of main importance in considering the 
opportunities of information at his command. And, if we aedit 
this assertion, we are the more at liberty to doubt the other state¬ 
ment, though it is not incredible, that his appointment as general 
was due to the political wisdom of his Antigone. 

The testimony borne by Aristophanes in the Frogs to the 
amiability of the poet’s temper (6 8’ evKokos fiiv ivBdS', cEkoXos 8’ 
ixti) agrees with the record of his biographer that he was univer¬ 
sally beloved. And the anecdote recalled by Cephalus in Plato’s 
Republic, that Sophocles welcomed the release from the passions 
which is brought by age, accords with the spirit of his famous 
Ode to Love in the Antigone. The Sophocles who, according 
to Aristotle (Rhet. iii. i8), said of the government of the Four 
Hundred that it was the better of two bad alternatives (probably 
the same who was one of the probuli). mtvy or may not have been 
the poet. Other gossiping stories are hardly worth repeating— 
as that Pericles rebuked his love of pleasure and thought him 
ii bad general, though a good poet; that he humorously boasted 
of his own “ generalship ” in affairs of love; or that he said of 
.\eschylus that he was often right without knowing it, and that 
Euripides represented men as they are, not as they ought to 
l<e. (This last anecdote has the autlwrity of Aristotle.) Such 
trifles rather reflect contemporary or subsequent impressions 
of a superficial kind than tell us anything about the man or 
the dramatist. The gibe of Aristophanes {Pax, 695 seq.), that 
Sophocles in his old age was become a very Simonides in hss love 
for gain, may turn on some perversion of fact, without being 
altogether fair to either poet. It is certainly irreconcilable with 
the remark {Vit. anon.) that in spite of pressing invitations 
h t refused to leave Athens for kings’ courts. And the story 
of his indictment by his son lophon for incompetence to manege 
his affairs—to which Cicero has given some weight by quoting 
it in the De senectute —appears to be really traceable to ^tyrus 
(fl. c. 200 B.C.), the same author who gave publicity to the most 
ridiculous of the various absurd accounts of the poet’s death— 
that his breath failed him for want of a pause in reading some 
jxessage of the Antigone. Satyrus is at least the sole authority 
for the defence of the aged poet, who, after reciting passages 
from the Oed. Col., is supposed to have said to his accusers, “ If 
I am Sophocles I am no dotard, and if I dote I am not Sophocles.” 
On the other hand, we need not the testimony“of biographers 
to assure us that he was devoted to Athens and renowned for 
piety. He is said to have been piriest of the hero Alcoa, and 
himself to have received divine honours after' death. 

That the doty of managing the actors as well as of training 
the chorus belonged to the author is well known. But did 
Aeschylus act in his own plays ? Ihis certainly is implied in 
the tradition that Sophocles, because of the weakness of his 
voice, was the first poet who desisted from doing so. Hi his 
Thamyras, however, he is said to have performed on the lyre 
to admiration, and in his Naitsicaa (perhaps as coryphaeus) 
to have played gracefully the game of baU, Various < minor 
improvements in decoration and stage carpentry are attributed 
to him—whether truly or not who can tell ? It is more interest¬ 
ing, if true, that he wrote his plays having certain actors in his 
eye; that he formed an association for the promotion of liberal 
culture; and that he was the first to introduce three actors 
on the stage. It is asserted on the authority of Aristoxenus; 
that Sophocles was also the first to employ Phrygian melodies. 
And it u easy to believe that Af. 693 seq., Track. 205 seq., were 
sung to Phrygian music, though there are strains in Aeschylus 
(e.g. Choeph. ign seq., 433 seq.) which it is hard to distinguish 
essentially from these. Ancient critics had also noted his 
familianty with Homer, especially with the Odyssey, his power 
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of selection and of extracting an exquisite grace from all he 
touched (whence he was namM the “ Attic Bee ”), his mingled 
felicity and boldness, and, above all, his subtle delineatien of 
human nature and fueling. They obMrved that Hie balanced 
proportions and fine articulation of his work are such that in 
a single half line or phrase he often conveys the impression of an 
entire character. Nor is this verdict of antiquity likely to be 
reversed by modem criticism. 

His minor poems, elegies, paeans, fire., have all perished; 
and of his hundred and odd dramas only seven remain. These 
all belong to the period of his maturity (he had no decline); and 
not only the titles but some scanty fragments of more than , 
ninety others have been preserved. Several of these were, of 
course, satyric dramas. And this recalls a point of some im¬ 
portance, which has been urged on the authority of Suldas, Who 
says that “ Sophocles began the practice of pitting play against 
play, instead of the tetralogy.” If it were meant that Sophocles 
did not exhibit tetralogies, this statement would have simply 
to be rejected. For the word of Su'idas (a.d. 950) has no weight 
against quotations from the lists of tragic victories {hvbaaKablai), 
which there is no other reason for discrediting. It is distinctly 
asserted on the authority of the SiSaa-Kakiat that the Bacckae 
of Euripides, certainly as late as any play of Sophocles, was 
one of a trilogy or tetralogy. And if the custom was thus 
maintained for so long it was clearly impossible for any single 
competitor to break through it. But it seems probable that 
the trilogy had ceased to be the continuous development of 
one legend or cycle of legends—“ presenting Thebes or Pelops’ 
line ”—^if, indeed, it ever was So exclusively; and if a Sophoclean 
tetralogy was still linked together by some subtle bond of tragic 
thought or feeling, this would not affect the criticism of each 
play considered as an artistic whole. At the same time it appears 
that the satyric drama lost its grosser features and became more 
or less assimilated to the milder form of tragedy. And these 
changes, or something like them, may have given rise to the 
.statement in Suidas. 

The small number of tragic victories attributed to Sophocles, 
in proportion to the number of his plays, is only intelligible 
on the supposition that the dramas were presented in groups. 

If the diction of Sophocles sometimes reminds his readers 
of the Odyssey, the subjects of his plays were more frequently 
chosen from those later epics which subsequently came to be 
embodied in the epic cyde—such as the Aetkio^s, the Little 
Iliad, the lliupersis, the Cypria, the Nosti, the TelegotUa (all 
revolving round the tale of Troy), the ThAaica, the OlxaXiaa 
SXmrus, and others, including probably, though there is no 
mention of such a thing, some early version of the Argonautic 
story. In one or other of these heroic poems the legends of all 
the great cities of Hellas were by this time emb^ied; and 
though there must also have been a cloud of oral tradition floating 
over many a sacred spot, Sophodes does not seem, unless in 
his Oedipits Coleneus, to have directly drawn from this. He 
was content to quarry from the epic rhapsodies the materials 
for his more concentrated art, much as Shakespeare made U' 
of Hollingshed or Plutarch, or as the subjects of Tennysoi. ‘ 
Idylls of the King were taken from Sir Thomas Malory. As 
Sophodes has been accused of narrowing the range of tragic 
sympathy from Hellas to Athens, it deserves mention here that, 
(A some hundred subjects of plays attributed to him, fifteen only 
are connected with Attica, while exactly the same number 
belong to the tale of Argos, twelve are Argonautic, and thirty 
Trojan. Even Corinthian heroes (Bellerophon, Polyidus) are 
not left out. It seems probable on the whole that, within the 
lunits aUowed by convention, Sophodes was guided simply by 
his instinctive perceptiem of the tragic capabilities of a 
particular fable. 

To say Hurt subsidiary or collateral motives were never present 
to Sophocles in the selection of a subject would, howev^, be 
beyond the mark. His first drama, the Triptolemus, must have 
been fidl of local colouring; the Ajax app^ed powerfully to 
the oatiosttl'pride; and in the Oedipus Coloneus some faint echoes 
even of oligarchical partisanship may be possibly diseeraed 
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(set below). But, 'evwi where they exietcd, such motives wtre 
cblluteral and sutosidiaty; they were never primary. AU else 
was subordinated to the dramatic, or, m other words', the purely 
hhman, interest of the fable. Tljis cental • interest is even 
more dominant and pervading in Sophocie.s than the otherwise 
.sopreme influence of religious and ethical ideas. The idea of 
destiny, for* example, was of course insepwabie from Greek 
tragedy. Its prevalence was one of the conditions which presided 
oVer the art'from its birth, and, unlike Aeschylus, who wrestles 
with gods, .Sophocles simply accepts it, both as a datum of tradi¬ 
tion and a fact of life. But in the free handling of Sophocles 
even fate and providence are adminicular to tragic art. They 
are instruments through which sympathetic emotion is awakened, 
deepened, intensified. And, while the vision of the eternal 
and unwritten laws was holier yet, for it was not the creation 
of any former age, but rose and culminated with the Sbphoclean 
drama, stfll to the poet and his Periclcan audience this was no 
abNtract notion, but was inseparable from their impa-ssioned 
contemplation of the life of man*—so great and yet so helpless, 
aimirfg so high and falling down so far, a plaything of the gods 
and yet essentially divine. This lofty vision subdued with the 
seiWnity of awe the tertor and pity of the scene, but from neither 
cbUld it take a single tremor or a single tear. Emotion was the 
element in which Greek tragedy lived and* moved, albeit an 
emotion that was curbed to a serene stillness through its very 
depth and intensity. 

The final estimate of Sophucidan tragedy must largely depend 
upon the mode in which his treatment of destiny is conceived. 
Tliat Aeschylus had risen on the wings of faith to a height of 
prophetic vision, from whence he sam the triuraph of equity 
and the ctetot of wrong as an eternal procels; moving on toward 
one divine event—that he realized sin, retribution, responsibility 
as no other ancient did—may be gladly conceded. But it has 
been atgued that because Sophocles is saddened by glancing 
down again at actual life—because in the fatalism of the old 
fables he finds the reflection of a truth—he in so* far takes a step 
backward a.s a tragid artist. This- reraaric is not altogether just. 
His value for what is highest in man is node the less because 
he strips it of eartiily rewards, nor is his reverence for eternal 
law less deep*because he knows that its workings are sometimes 
pitiless. Nor, emee more, does he disbelieve in Providence, 
because experience has shown him that the end towards which 
ihfc supreme powers lead forth mankind is still un^en. Not 
dhly tfe utter devotion of Antigone, but the lacerated innocence 
of Oedipus and Deianira, the tempted truth of Neoptolemus, 
ffte eitsentUd' nribility of' Ajax, leave an impress on the heart, 
which is ineflaceabie, and must elevate and purify while it 
demains. In one respect, however, it must be admitted that 
Sophoclesis not before his ^e. There'isan dement of unrelieved 
vindictiveness, not merely inherent in thelfables, butinsCpamble 
from the poet’s handling of some themes, u^ch is only too 
coiisistenr with' the temper, of the “ tyrant dty.” Aeschylus 
represents this with equid dramatic vivtiness, but he associates 
it not with heroism, but with crime. 

Sophocles is often praised for skilful construction. But the 
secret Of his skill'depends in large measure on the profound way 
in which the central situation in each of his faUes has been 
ooficeived and felt. Concentration is the disfinguisbing. note 
of tragedy, and it it by greater concentration that Sophocles 
is disl^guished from other tragic poets. In the Sepkm eonlra 
Theboi 6T the Pnmetfietts 6t Aeschylus there is sttU somewhat of 
epic enlat^rafent and breadth; in the Hecabd and' other dramas 
of Euripides separate scenes have an idyllic beauty and tender*- 
hess \irbicb afikt us more than'the progress of the aotiOn as a 
-Whole, a defect which the poet sometimes trief to con^Knsate 
by some novel dinouement or catastrophe. But in foBowing 
a Sophoclean tragedy we are carried steadily and swiftly onward, 
looking neither to the right nor to Ihe left; the more elabdrately 
any scene or single speech is wrought the more does it oontiribute 
to enhance the main emotion, and if there is-aidelibtcate pause 
it is felt either as a welcdibe breathing iq»ce cd os tbe ca^ of 
brooding er^ectancy." ' 


The resuh of this'method-is the union, in the Ifij^st dtgitee, 
of simplicity with complexity, of laigeness of design, with abdoiute 
finish, of grandeur with harmony. Superfluities arc thrown 
off without an effort tlnough the tMuraingi of the fire within. 
Crude elements are fused made transparent. What look 
like ornaments are found to be inseparable from the organic 
.whole. Each of.thc plays is admirable in structure, nut because 
lit is cleverly put together, but'because it is so cumpdetely alive. 

The seven extant tragedies probably owe their preservation 
ito some* selection made for educational purposes in Alexandrian 
times. A yet smaller “ syilogC ” of three plays {Ajax, Electro, 
^Oedipus Tyrannus) continued current amongst Byzantine stu- 
I'dents and many more copies of these exist Uian is the case with 
the other four. Of these four the Antigone seems to have been 
the most popular, while an inner circle of readers were specially 
attracted by the Oedipus Coloneus. 

No example of the poet's earliest manner has come do'wn 
to us. The Antigone certainly belongs to the Peridean epoch, 
and while Creon’s large professions (lines 175-igo) have been 
supposed to reflect the policy of the Athenim statesman, the 
heroine’s grand appeal to the uiiwritten laws may have been 
suggested by words which an Attic orator afterwards quoted 
as ha-ting been spoken by Pericles himself : “ They say tliat 
Pericles once exhorted you that in the case of persons guilty 
of impiety you should observe not only the written laws, 
but also those unwritten, which are followed by the Eumoipidae 
in their instructions—laSvs which no man over yet had power 
to abrogate, or dared to contradict; nor do the Eumoipidae 
themselves know who enacted them, fo!r they believe that 
'whoso violates them must pay the penalty not only to man, 
but to the gods ” (Lysias] contra Andacidem, ^x. p. 104). 

Modem readers ha-ve thought it strangf that Creon when 
1 convinced goes to bury Polynices before attempting to release 
Antigoriei It is obvious how this wa.s necessary to the cata¬ 
strophe, but it is also true to character, for Creon is not moved 
by com^Minotion'fbr the maiden nor by anxiety on Haemon’s 
account, but by- the'fear of retribution coming on himseH and the 
state, because of the sacred law of' sepulture which lie has defied. 
Antigone is the martyr of naturid aflection and of- the religion 
of the family. But, as Kaibel pointed out, she is also the 
high-^borii CMmeon maiden, whose defiance of the oiqnessor 
is accesituaCed by the pride dfrace. She dei^ises Creon as an 
upstart,'Who has'done outrage mot only to eternal ordiifanffe, 
but to:the rights of the royal house. 

The A/ax; that trag^y of wmmded honour, still bears some 
traces of Aeschylean influence, and may be even earlier than the 
Antigone. But' it stbikes- the peduliariy Sophocleata note, that 
the great and noble* spirit, although through ita own or otiiers’ 
errors it may be overclouded'for a'time and rejected by con¬ 
temporaries amongst mankind; is notwitfastanding accepted 
by the gnds and! tiiOU be held in lasting venetiationi. The con¬ 
struction of'the /^yox.has been ad'versely ctiiticked, but without 
sufficient reason. If it has not the concentration of .the*.0lh{t- 
gone, or of the' 0 «£/ii<r Tyrannus, it hhs a cOntinubue movement 
whilb culminates.inrthe hetO’s suicide, and deVekps a fine d<pth 
of sympifttfaetic emotion* in the sequel, 

liithe Jiing Oidifm the poet attains to the supreme height 
of' dramatic concentration and tragic intensity. The drama 
seems to hove'.been produced sooh often the* outbreak of the 
Ptioponnesiaii .War, but certainly ittit ul'tiie year of thbplague— 
else Sbphodes, like bis predecessor Plir.^i^u3; migl^ he said 
to have reminded'his cduntryraeh' too'peigaant^ of'their home 
trbnUes;. “The unwrittm! Ismti]” are now a thenM.for 
chonisl The worship df the Delj^ic ApoUd-isr msooiated with 
a'profound'senseiaf.tbevolueaiiid-sacrediiesBlofjdtxnesticpttBiity, 
and'iit the cdmniand( to'deitK out pollution there, is possibly 
OB' inqfikd nsfereiibe toi titeieapoision * of-the Alcmaamudad. 

The.JEfach'a; a^leaS'ippimrful iditunajiis-itibOivn by the metrical 
indicatiims .to be sranewhet later thhn. fthe'tfeii^Mr'iEeM. The 
haishness of 'th6 veftdtitta is not relieved as in Aeschylus by long- 
drawn invocations of the dead; nor. Os in Euripidea, » it made 
a subject of oasnistiy. Eleetia’s heroic unpfdse,'.^e. ofispringt 
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of filial love, through long endurancehardeftefl into a “fixed 
idea,” is irrepressible, and Orestes, supported by Pylades, goes 
directly to his aim In obedience to Aj^llo. But nothing can 
exceed the tenderness of the recognition scene—^lines 1098-1381, 
and the description of the falsely reported Chariot race (681-763) 
is full of'spirit. 

In the Irachinian Maidens there is a transirion towards that 
milder pathos which Sophocles is said to have finally approved 
(hjSwnuraTov sal apurrov). The fate of Deianira is tragic indeed^ 
But in her treatment of her rival, Idle, there are modem 
touches reminding one of Shakespeare. The play may have 
been produced at a time not far removed from the peace 
of Nicias; and if this were so Deianira’s prayer that her de¬ 
scendants may never undergo captivity—^lines 303-305—might 
remind Athenian matrons of the captive Heracleids from Pylos, 
descendants through Hyllus of Deianira herself. Tlie “ modem ” 
note is even more conspicuous in the Pkiloeletes, where the 
inward conflict in the mind of Neoptolemus, between ambition 
and friendship, is delineated with equal subtlety and force, 
and the contrast of the ingenuous youth with the aged solitary, 
in whom just resentment has become a dominant idea, shows 
great depth of psychological insight. The tragic catastrophe 
of the Oedipus Tyrannus and the Trachiniae is absent here. 
The contending interests are reconciled by the intervention 
of the deified Heracles. But even more clearly than in the 
Ajax_ the heroic sufferer, rejected by men, is accepted by the 
gods and destined to triumph in the end. The Philoetetts is 
known to have been produced in the year 408 B.C., when Sopho¬ 
cles was 87 years old. The Oedipus Coloneus is said to have 
been brought out after the death of Sophocles by his grandson 
in the nrchonship of Micon, 402 B.C. 

The question naturally arises, why a work of such surpassing 
merit should not have appeared in the lifetime of the poet. 
The answer is conjectural, but acquires some probability when 
several facts are taken into one view. It is surely remarkable that 
in a drama which obviously appeals to Athenian patriotism, 
local sanctities should obtain prominenoe to the cxclu.sion of the 
corresponding national shrines on the Acropolis. It has been 
thought that the aged poet felt a peculiar satisfaction in cele¬ 
brating the beauty and sacredhess of his native district. This 
may well have been so, but could hardly supply a sufficient 
motive for a work destined to be presented to the assembled 
Athenians in the Dionysiac theatre. But there was a crists- 
in Athenian polities when “ Colonus of the Knights ” acquired' 
a national significance. Those who organized the constitution 
of the Four Hundred made the precinct of Poseidon at Colonus 
the place of meeting, and probably sacrificed at the very- altar 
which is consecrated by Theseus in this play. There must have 
been some reason forthis. May it not have been that the occu¬ 
pants oi the whole region, including the Academy, belonged 
mostly to the oligarchic faction ? May not those who honoiwed 
Colonus by frequenting it—lines 62- and 63—have belonged to 
the order of knighthood ? The name Colbuus Hippius (or riSv 
iinrluv) would then have an impropriate meaning, and the 
equestrian statue of the eponymous hero (line. 59) would be 
symbolical. In times of politkal agitation Colonus would then 
be regarded like ^ Germain', as the aristocratic quarter, vfirflc 
the Peiraeus was that of the extreme democracy, a sort of Fau¬ 
bourg St Antoine. It was there that the counteotmovemwit 
reached its culmination. If so much be panted, is it notpossible 
that this play, so deeply tinged with digarrinc influencci may 
have been thought too dangerous, .and consequently withheld 
from production until after the amnesty, when the name of. 
So^oelts was' univereally beloved, and' this work of hh old' 
age ctnild'.'be prudently madepubHfc by Bfs descendant’F The 
knights in Aristophanes (424 B.C.).raflke their spedal appeir 
to Poseidon of. the^ chariot race and to the Athene of victory. 
The Coleniaties eelebwrte sons of Theseus as worshippers of 
Athene iBppia amd'df PoseftRtr. . 

Theseus m Euripides (Sup^ias) is the first citizen of d 
Dtpeblie. In this drama he is the king whose word is lawi and 
S?le W«rBed'by Oedipus to avoid the ihadnesa-of revolutionciiyj 


change (lines iS 3 ^*“ 5 S*)' tragic stoiy of Oedipusis resumed^ 

but in a later and dro^r strain of thoughtful emotion. Onto 
more the noble spirit, rejected by man; is accepted'by thelg^sdS, 
The etmial laws have been vindicated. Their decrees are 
irreversfljle, but the involuntary unconscious criminal ik not 
finally condemned. He has no more hope in this world, but ik 
in mysterious communion with unseen powers. The sufferer 
is now a holy person- and' an author of bkssing. An approadi; 
is even made to the New Testament doctrine of the sacredhess 
of sorrow. 

Whatever may have been the nature of a Sophoclean tetra¬ 
logy, the practice which at one time prevailed of describing 
the Oedipus Rex, Oedipus Coloneus and Antigme as ** the 
Theban trilogy ” was manifestly erroneous and misleading-. 
The three plays belong to different periods in the life-work of the 
poet, and the Antigone is the earliest of the three. 

The spectator of a Sophoclean tragedy was invited to witness 
the supreme crisis of an imfividua! destiny, and was possessed 
at the outset with the circumstances of the decisive moment. 
Except in the Traehiniae, where the retrospective soliloquy of 
Deianira is intended to emphasize her lonely position, this 
exposition is effected' through a brief dialogue, in which the 
protagonist may or may not take-part, in the Oedipus Tyrmma 
the king's entrance and his colloquy with the aged priest intro¬ 
duce the audience at once to the action and to the chief person-. 
In the Ajax and Philocteies the entrance or discovery of the hero 
is made more impressive by being delayed. Imm^iately after 
the prologos the chorus enter, numbering fifteen, either chanting 
in procession as in the Antigone and Oedipus Tyramius, or 
dispersedly as in the Oedipus Coloneus and Philoetetes, or, 
thirdly, as in the Electro, where, after entering silently diiring 
the monody of the- heroine, and taking up-their position in-fte 
orchestra, they address her one by one. With a renuukable 
exception, to be noted presently, the chorus, having once 
entered, remain to the end. They always stand in some 
carefully adju.sted relation to the principal figure. The elders 
of Thebes, whose age and coldness throw into relief the fervour 
and the desolatkm of Antigjone, are the very men to realize the 
calamity of Oedipus, and, while horror-stricken, to lament hk 
fall TTie rude Salaminian-mariners are loyal to Ajax, but can¬ 
not enter into his grief. The Trachinian maidens would gladfy 
support Deiimira, who has won their hearts, but they are too 
}mung and' inexperienced for the task. The noble Argi-ve women 
can sympathize with the sorro-ws of Electra, but no sympathy 
can soothe her distress. 

The parodos of Hie chorus is followed by the first scene or 
epeisodion> with which the action may be said to begin. For'in 
the course of -flus the spectator’s interest is strongly roused by 
some new orcumstance involving an unforeseen complicatibn— 
the awakening of Ajax (Af .), the burial of Polynices the 
dream of Ciytaemnestra (£/.), the dkrit utterance of Teiresiits 
(Oed. Tyr.), the arrival' of Lichas with loMs (TracA.), the report 
of Ismene announctng Creon’s coming (Oed. Cal.), the sudden 
entreaty of Philoetetes crossed by the entrance of the pretended 
mariner {PM.). The action from this point onwards is Hee a 
steadily flowing stream into -which a swift and tufbuleBt trita'* 
tary has suddro^’ fallen, and' the interest advances with rapid 
and continuous climax until the culmination is reached and the 
catastrophe iecertain. The manner in which this is done, through 
the interweaving of dialogue and narration with the varibus 
lyrical portions, a very different in different dramas, one of the 


principal charms pf Sophocles being his power of ingenfeuif 
variation in the employment of his resources; Not less admir¬ 
able is the strei^tth with which he susbuns the interest after 
the peripeteia? whether, ns in the Ahtigpne, by heaping sorpirif 
upon Bo»ow, or, as in the first Oedipus, by pa!5,smg from horror’ 
to tenderness and unlocking the fbontohr of tears. Ihe extreme' 
point of boldnest in amuitoment» reached in the Ajax; tdiere 
thocKowis ifod Teemessa, havfhg 'been warned of the impen^ng- 
> A.;tnieis action has five staeW, whence the five- acts at that 

^dem AiWaT' the Start, m tibe haighfi chugi^. 
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danger, deport severally in quest of the vanished hero, and thus 
leave not only the st^e but the orchestra vacant for the soliloquy 
that precedes his suicide. 

No such general description as has been here attempted 
can give even a remote impression of the march of Sophoclean 
tragedy—by what subtle yet firm and strongly marked grada¬ 
tions the plot Ls unfolded; how stroke after stroke contributes 
to the harmonious totality of feeling; what vivid interplay, 
on the stage, in the orchestra, and between both, builds up the 
majestic, ever-moving spectacle. Examine, for example, the 
opening scene or TpoKoyot of the Oedipus Tyrannus. Its 
function is merely to propound the situation; yet it is in itself 
a miniature drama. First there is the silent spectacle of the 
eager throng of suppliants at the palace gate—young children, 
youths and aged priests. To them the king appears, with royal 
condescension and true public zeal. The priest expresses their 
heartfelt loyalty, describes the distress of Thebes, and, extolling 
Oedipus’s pa:;t services, implores him to exercise his consummate 
wisdom for the relief of bis people. The king’s reply unveils 
yet further his incessant watchfulness and imxious care for hLs 
subjects. And he discloses a new object to their expectancy 
and hope. Creon, a royal person, had been sent to Delphi, and 
should ere then have returned with the response of Apollo. 
At this all hearts are trembling in suspense, when Creon is .seen 
approaching. He is wreathed with Apollo’s laurel; he looks 
cheerfully. What has Phoebus said ? Another moment of 
suspense is interposed. Then the oracle is repeated—so thrilling 
to the spectator who understfuids the story, so full of doubt 
and hope and dread to all the persons of the drama: “ It is 
for the blood of Laius—his murderers are harboured in the land 
of Thebes. The country must be purged.” That is the cul¬ 
minating point of the little tragedy. While Oedipus asks for 
information, v.'hile in gaiety of heart he undertakes the search, 
while he bids the folk of Cadmus to be summoned thither, the 
spectators have just lime to take in the full significance of wliat 
has passed, which every word that is uttered sends furtlwr 
home. All this in 150 lines ! 

Or, once more, consider the employment of narrative by this 
great poet. The Tyrannus might be again adduced, but let 
us turn instead to the Anligime and the Trachiniae. The 
speech of the mes.senger in the Antigone, the speeches of Hyllus 
and the Nurse in the Trachiniae, occur at the supreme crisis 
of tlie two dran c.i. Yet there is no sense of any retardation 
in the acti.-n by the report of what has been liappening i l.se- 
where. Much rather the audience ere carried breatlilessly 
along, while each speaker brings before their mental vision the 
scene of which he hud himself been part. It is a drama within 
the drama, an action rising from its starting-point in rapid 
climax, swift, full, cuncentrated, until that wave subsides, and 
is followed by a moment of expectation. Nor is this all. The 
narrative of the messenger is overheard by Emydice, that of 
Hyllus is heard by Deianira, that of Nurse by the chorus of 
Maidens. And in each case a poignancy of tragic significance 
is added by this circumstance, while the speech of the Messenger 
in the Antigone, and tliat of Hyllus in a yet higher degree, 
bind together in one the twofold interest of an action which 
might otherwise seem in danger of distracting the spectator’s 
sympathies. 

So profound is the contrivance, or, to speak more accurately, 
such is the strength of central feeling and conception, which 
secures-the grace of unity in complexity to the &phocleaa 
drama. 

The proportion of the lyrics to the level dialogue is consider¬ 
ably less on the average in Sophocles than in Aeschylus, as 
might be expected from the development of the purely dramatic 
element, and the consequent subordination of the chorus to the 
protagonist. In the seven extant plays the .lyrical portion 
ranges from one-fifth to nearly one-third, being highest in the 
Antigone and lowest in the Oedipus Tyrannus. Ihe distribu¬ 
tion of the lyrical parts is still more widely diversified. In the 
Electra, for, instance, the chorus has less to do than in the 
Oedipus Tyrannus, although in the former the lyrics constitute 


one-foutih, and in the latter only one-fifth of the whole. But 
then the part of Electra is favourable to lyrical outbursts, 
whereas it is only after the tragic change that Oedipus can 
appropriately pass from the stately senarius to the broken 
language of the dochmiac Mid the “ lamenting ” anapaest. The 
protagonists of the Ajax and the Philoctctes had sJso large 
opportunities for vocal display. 

The union of strict symmetry with freedom and variety, 
which is throughout characteristic of the work of Sophocles, is 
especially noticeable in his handling of the tragic metres. In 
the iambics of his dialogue, as compared with those of Aeschvlus, 
there is an advance which may be compared with the transition 
from “Marlowe’s mighty line” to the subtler harmonies of 
Shakespeare. Felicitous pauses, the linking on of line to line, 
trisyllabic feet introduced for special effects, alliteration both 
hard and soft, length of speeches artfully suited to character 
and situation, adaptation of the caesura to the feeling expres.sed, 
are some of the points which occur most readily in thinking of 
his senarii. A minute speciality may be noted as illustrative of 
his manner in this respect. Where a line is broken by a pause 
towards the end and the latter phra.se runs on into the following 
lines, eli.sion sometimes takes place between the lines, e.g. {Oed, 
Tyr., 332-333) 

oCr* 4fiavThy oifr^ <r* A\yvytSt. t( raO 

This is called synaphea, and is peculiar to Sophocles. 

He differentiates more than Aeschylus does lietween the 
metres to be employed in the Ko/a;aof (including the Ko^/utriKa) 
and in the choral odes. The dochmius, cretic, and free anapaest 
are employed chiefly in the Ko/i/tw. In the stasima he has 
greatly developed the use of logaoedic and particularly of 
glyconic rhythms, and far less frequently than his predecessor 
indulges in long continuous runs of dactyls or trochees. The 
light trochaic line u _ v ..i. w _, so frequent in Aeschylus, is 
comparatively rare in Sophocles. It, from the very severity 
with which the choral element is subordinated to the purely 
dramatic, his lyrics have neither the magnificent sweep of 
Aeschylus nor the “ linked sweetness ” of Euripides, they have 
a concinnity and point, a directness of aim, and a truth of 
dramatic keeping, more perfect than is to be found in either. 
And even in grandeur it would be hard to find many passages 
to bear comparison with the second stasimon, or central ode, 
either of the Antigone (eiSatfuivts otai Kantov) or the fifst 
Oedipus (et /tot iwat] ^povn). Nor does anything in 
Euripides equal in grace and sweetness the famous eulogy on 
Colonus (the poet’s liirthplace) in the Oedipus Coloneus, 

Bibuograpky. —Sophocles was edited (probably from the 
Venetian MSS.) by Aldus Manutius, with the help of Musurus, in 
1502. The Juntine editions in which the text of Aldus was slightly 
modified with the help of Florentine MSS. were published in 1322, 
1547, respectively. An edition of the Scholia, veiy nearly corre¬ 
sponding to those on the margin of the Medicean or chief Laurentian 
MS. (La or L) had previously appeared at Kome in 1518. The first 
great modification of the tixt was due to Turnebus, who had access 
to the Parisian MSS.; but he was not fortunate in his selection. 
The earliest editors had been aware that the traditional arrange¬ 
ment of the metres was faulty, but little way had been made towaras 
a readjustment. Now it so happens that the Parisian MS. T, which 
is a copy of the recension of Triclinius, an early 14th-century scholar, 
contains also the metrical views of the same raitor; and, having 
found (as he erroneously supposed) a sound authority, Turnebus 
(1552) blindly adopted it, and was followed In this by H. Stephanus 
(1568), and by Canter in HoUand (1579), who was the first to 
recognize the arrangement of the odes in strophe and antistrophe. 
The error was to a large extent corrected by Brunck (I7l>&), who 
rightly preferred Par. A (2712), a 13th-century MS., beldnging, 
as it happened, to the same family vnth Ven. 467, which Aldus 
had maimy followed. Thus after nearly three centuries the text 
returned (though with conjectural variations) into the former 
channel. Muwrave's edition was published posthumously in 1800, 
and Gilbert Wakefield had published a. selection shortly before. 
Erfurdt in Germany then 'took up the succession, and his edition 
formed ihe basis of Hermann’s, whose payoholo^cal method set 
the example of a new style of commenta^ which was adopted by 
Wundor. A new era commenced with Peter Eltoslcy's collation 
of the Laurentian MS. (made in 1818, but only published in full 
after his death). Mis transcriptfou of the Scholia stQl exists in 
the Bodleian Library. Tbe most important German commentaries 
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rince Hernmnn'i have been thoee of Schneidowtn, G. Wolfi and 
Wockiein. L. Campbell's edition of the plays and fxagments 
(1871-1881) was quickly followed by Jebb’s edition of the seven 
plays (1881-1896). Editions of one or more dramas most worth 
consulting are Elmsley's Oedipus Tyrannus and Oedipus 
Coloneus, Bdckh's Antigone, Lobeck's Ajax, J. W. ISonaldson's 
Antigone, O. Jahn’s Electra and J. WUliam White's Oed. Tyr. A 
B^iiog^pb on tiio Antigone by Kaibel is also well worth mention* 
ing. Translations : in verse, by Francklin, Pottos Dale, Plumptre, 
L. Campbell, Whitelaw; in prose by R. C. Jebb. The chief German 
translations are those-of Solger (1824), Donnor (1839), HBrtung(i853) 
and Thudidium. The French prose translation by Leconte de Lisle, 
and the Italian in verse by Bellotti deserve special mention. The 
Antigofte was produced at Berlin with Mendelssohn’s music in 1841 
and the Oedtpus Coloneus in 1845. They have been reproduced in 
English several t imes - the Antigone notably with Helen Faucit (Lady 
Martin) in the title-role in 1845. The Oedipe Roi (trans. La Croix) 
and the Antigone (trans. Vacquerie) have been frequently periormed 
in Paris. A performance of the Oedipus Tyrannus in Greek at 
Harvard University, U.S.A. (1880), was remarkably successful. 
Of dissertations immediately devoted to Sophocles those of Lessing, 
Patin, Dronke and Evelyn Abbott (in HeUenica) arc especially 
noteworthy. (L. C.) 

SOPHOMORE, the name in American universities (corre¬ 
sponding to “ sophister ” at Cambridge, England, and Trinity 
Ciollcgc, Dublin) for a student who has completed his first year 
of academic studies. It is a corruption of the earlier “ sophi- 
more,” due to a .supposed derivation from a-osjsm, wise, and 
/awpov, foolish, alluding to the air of wisdom assumed by 
students after their freshman’s year was concluded. The earlier 
word “ sophimore ” (cf. “Laws of Yale (ioll., 1774,” in Hall’s 
College Words) represents “ sophismer,” a doublet of “ sophister,” 
and means an arguer or debater (cf. the Cambridge use of 
“ wrangler ”), and is formed from the Greek ootpuTyM, sophism, 
an ingenious or captious argument. 

SOPHBON, of Syracuse, writer of mimes, flourished about 
430 B.c. He was the author of prose dialogues in the Doric 
dialect, containing both male and female characters, some 
serious, others humorous in style, and depicting scenes from 
the daily life of the Sicilian Greeks. Although in prose, they 
were regarded as poems j in any case they were not intended 
for stage representation. They were written in pithy and 
popular language, full of proverbs and colloquialisms. Plato 
IS said to have introduced them into Athens and to have made 
u-se of them in his dialogues; according to Suldas, they were 
Plato’s constant companions, and he even slept with them under 
his pillow. Some idea of their general character may be gathered 
from the and and 15th idylls of Theocritus, which are said to have 
been imitated from the ’AKirrpuu and lir^/tUl^otxriu of his 
Syracusan predecessor. Their influence is also to be traced in 
the satires of Persius. The fragments will be found in H. L. 
Ahrens’s De graecae linguae dialectis (1643), ii. (iq>p.). Latest 
edition by C. J. Botzon (1867); see also his De Sopkrone et 
Xenarche mimographis (1856). 

SOPHROJRIDS, Greek “ sophist ” and theological writer, was 
born at Damascus. For many years he was a monk in the 
monastery of Theodosius, near Jerusalem, removed to Alex¬ 
andria, whence he was driven out by the advance of the Persians, 
and finally settled in Palestine, where he became (634) suc¬ 
cessor of Modestus in the patriarchate of Jerusalem. After 
his elevation he showed himself a staunch supporter of orthodox 
principles and one of the most determined opponents of the 
Monothelites. In 636, when Jerusalem surrendered to the 
Arabs under Omar, he succeeded in obtaining important con¬ 
cessions for the Chrations in the exercise of their worship. He 
did not long survive the capture of the dty, and after his death 
the see remained unfilled for ag years. Sophronius was a 
prolific writer, both in prose and verse, in various departments 
of literature. His chief work is a long account of the Egyptian 
saints and martyrs Cirrus and John, tmd of the miraculous 
cures effected by them, valuable for its information con¬ 
cerning the topography of Ewpt. The Life of Maiy of 
Egypt, who abemdoned inunorahty for a life of the strictest 
penance in Palestine for 48 years, is generally attributed to 
him. He was also the author of anacreontic odes, hymns, and 
epigrams. 


Works in T. P. Migae, Pafrotogia graeca, Ixxxvii., and list in 
Fabricius, Bibliotheca graeca, ix. 162; see also L. de St Aignan, 
Vie de Sophronius (Orleans, 1884); C. Krumbacher, GeschichSder 
byeantinischen Litteratur (1897); and for Sophronius and XTmar, 
Gibbon, ch. 31. ^ 

SOPBARO (a variant of Ital. sovrano, supreme, sovereign. 
Late Lat. superantts, from super, above), the term applied in 
music to the highest natural range of the human voice, and 
often restricted to that range in the female voice, “ treble ” 
being used of a boy’s voice. Male soprani, either natural or 
artificially produced, as formerly in the eastrati of the papal 
choirs (see Eunuch), are also found. The female voice whose 
range is intermediate between that of a soprano or a contralto is 
termed “ mezzo-soprano.” 

BOPRON (Ger. Oedenburg; Med. Lat. Soproniunt), a town 
of Hungary, capital of the county of the same name, 
140 m. W. of Budapest by rail. Pop. (1900), 30,628, about 
60 % Germans. It lies in an extensive valley enclosed on 
all sides by the outskirts of the Rosalien mountains, a group 
belonging to the eastern outliers of the Alps. In the principal 
square are the Benedictine church, built at the end of the 13th 
century and restored in the 15th century, and the town- 
hall, completed in 1894. The Dominican church, built 
in 1674; the church of St Michael, in the Gothic style, 
completed in 1484, the most interesting church in the 
town; and the old tower, aoo ft. high, are all worth notice, 
Sopron has a thriving industry in sugar, soap, vinegar, bell¬ 
founding and machinery, and it carries on an activ'e trade in 
cereals, fruit and wine. Large cattle markets are also held 
here. Within the county a'good quality of wine is produced, 
especially near the little town of Ruszt (pop. 1608)' and at the 
village of Balf (Ger. Wolfs) on the shores of the Neusiedler 
lake. In the neighbourhood of Sopron is the Brennberg, with 
extensive coal-mines. Sopron was a Roman colony under the 
name of Scarabantia. It was afterwards occupied by German 
settlers and became a royal free town in the nth century, 
Matthias Corvinus granted the town special privileges in *46^ 
An important Diet of Hungarian Protestants took place here 
in 1681, 

About 12 m. north, at the foot of the Leitha mountains, lies the 
town Of Kismarton (Ger. Eisenstadt; pop., 2931), which contains 
a magniBcent castle of the Esterhazy family, built in 1683 and en¬ 
larged in 1805. About 10 m. north-west lies Nagymaxton (Ger. 
Mattersdorf; pop. 3789); and not far from it, on the frontier of 
Austria, the well-preserved castle of Forchtenstein, the cradle 
of the Esterhazy mmily. About 12 m. east, not far from the 
Neusiedler lake, lies Esterhaza, with a beautiful castle in the French 
Renaissance style, belonging to Count Esterba^. About 9 m. 
south-east lies the village of Nagyezenk (Ger. Zinkendorff), with 
the castle of the Szechenyi family. 

SORA, a city of Campania, Italy, in the province of Caserta, 
77 m. N. by W. of that town on the railway between Roccasecca 
and Avezzano, 920 ft. above sea-level. Pop. (1901), 6050 
(town); 16,022 (commune). It is built in a plain on the banlb 
of the Liris. This part of the valley is the seat of some im¬ 
portant manufactures, especially of paper-mills. The originid 
cathedral, consecrated by Pope Adrian IV. in 11^5, was de¬ 
stroyed by the earthquake of 1634. On the precipitous ro(^ 
above the town (1768 ft.) which guards the Lins valley and 
the entrance to the Abruzzi are remains of polygonal walls; 
here, possibly, was flie citadel of the original Volscian town. 
There are also remains of medieval fortifications. In the town 
itself there are no remains of antiquity nor buildings of interest, 
The district around Sota is famous for the costumes of its 
peasants. 

Sora, an ancient Volscian town, was thrice captured by the 
Romans, in 345, 314 and 305 B.c., before they managed, in 
303, by means of a colony 4000 strong, to confirm its annexa¬ 
tion. In 209 it was one of the colonies which refused further 
contributions to the war against Hannibal. By the lex Julia 
it became a mtmid^um, but under Au^tus it was colonized 
by sddiers of the legio IV. Sorana, which had been mainly 
enrolled there. It belonged technically to Latiiem Adfectum, 
The castle of Sorella, built on the rocky height above the towl)* 



4:ja. SORAiCTE- 

W&s’in the mitMlc ages a stron^<Md of'tame note. ''Charles "I. 
of/A^outnafle Sora a duchyifor the CantMmi,;’it'was-afterwards 
seiaM by, Pius IL, but, beirjg restoied to the Cantelrai by 
Sixtus IV., it ultimately passed to the'Della Rovere uf.Urbino. 
Against Ca^r Borpa the citfy was herweally defended by 
Giovanni di Montefeltro. .It was.,.puichased.by Greigo?y XIII. 
tor 11,000 ducats and bestowed on the Buencompagni, the 
ancestors of the line of Buoncompagni-L'udovisi. .In .ancient 
times .Sora was :the birthpl«Ge of the Dedi, Attilius .Reguhia, 
and Itucius Mummius; and among its later celebrities is.Caxdinal. 
Baronius. (T. As,) 

SORACTE, A meuBtmn in the .province of Rome, .Italy. 
It is a narrow, isolated limestone ridge, some 5 m. S.E. of.Gvita 
Castellana, and m. in length. The highest summit is aaby^t. 
above sea-level; ijust .below it is a monastery removed "Aere 
from the sunHntt in 1835; .it was originally'founded about 748 
by Carloman, son of 'Charles .Martel (the altar has, indeS, 
{segments of sculptures of this, period), and until modem times 
was ooev^ied by Trinitarian monks. .On the .actual summit is 
a chureh. Owing ito the isolated position .of the mountain 
the .view is mognifieent,. and Soracte is ra conspicuous object 
in'.the landscape, being -visilAe from Rome 'itself. It .is thus 
mentioned by Horace (“ vides ul alta stet .nive candidum 
Setacte ? ” Cam. i.’g) and Virgil,-who 1 mentions Apollo as its 
guardian deity, though no traces of his temple exist; and in reality 
It iwas sacred to IBs Pater and the gods, of the lower world. At 
the bottom of the mountam on the east'is a disused limestone 
quany. The village of S. lOreste at the south-east end of . the 
ridge-owes Its name to a eorruption of the andent name. In 
the communal .palace is -a .'fine processional cross of the 11th 
oeCitury >in the Byzantine style (see Romisdie Quartalsehrift, 
1905, S09—Arcbaologie). 

lEOfiAiniS, .Greek .physician, bom at Ephesus, lived during 
toe reigns of Trajan and Hadrian ,(ai». 98Tt38). According 
to Suklag, he practised in Alexandria and subsequently in Rome. 
He was toe'Chief repreientative of the aHiool M physicians 
Imown las “inwthodistsu” iTwio treatises .by .him ore extant : 
On Fractures (in J. L. Ideler, Physici et tnedici minores, i.:i84t) 
and Ott Diseases 0} (first,published in 1S35, later by V. 

Rose, .i88s, with'a.i6ih-c«Dtury .Latin'translation .by Mosetuo, a 
physician rtf: the same school). Of'lus B>ast'tniportant'VrOTk.(ilf( 
Acute mi 'Ckmiic Diseases) only n few fw^ents in Greek 
cemabi, but we poffiess a complete Latin tranSaiiDn by Caelius 
AureliaBus i(-5to century). -The .Ufe of Hf^ocraUs (in I^ler) 
pnbably formed one of toe coUection'af tnedical biographies 
b(y Soranus referred to by 'Suitias, and is valihible as'the only 
authority lor the life df the great,physician, with the exception 
of articles in Suldas and Stephanus of Byzantium {s.v. Km). 
Tht’liOri^uetim'to the Science df -MeMeine '(V. Bose, Amsiota 
grma, 'ii. 1870) is considered spurious. 

See.article by J. Hahn, in 'Dechanibrfe's Diaimmlre encyeto- 
pHttme &SS 'scimeK 'rriMictaes, 3rtl seties, -tom. -10; 'W. '.Chfist, 
(^scMAHte im ^iecMisihtn IMUratm' (rSgS).; ;J...ilberg,. £Me 
toferwsj it* 'Gyrraikatagu ies .SoraiMs .mm EM^s .fLalpsigi'tfr'O). 

‘ 808 ANDB, BARBA, Roman senator, Irved in the reign of 
Bero. His gentile name was possibly i^rvilms. to 52 ‘he was 
consul suffectus, and (perhaps in bi) proconsul of Asia. The 
upriAt and eemsiderate manner in whith he treated toe pro- 
m'cuds won him their ajiection, but at the same time'brought 
upon him the hatred of Nero, ■who 'felt specially aggrie'ved 
b^use Soranus had refused to punifh a city^whicb had defended 
the statutes df its gods against 'the imperial commissioners. 
Soranus was accused of intimacy with Rubellius Plautus 

a lother object of Nero’s hatred Vatid of endeavouring toe Ain 
e goodwill of the provincials by treasomtole intrigues. One 
of the chief witnesses againsthinr waa'Egnatius Celer of Berytns, 
hi$ client and former tutor. Soranus was condemned to death 
(in 65 or 66) and committed suicide. 'Hfe ’dau^ter -Servilia, 
who was charged with ha-vingconsultedthe styrcerers/profess^fy 
in regard to her father’s fate, but in reality'With evil designs 
h»in.st the emperor, Wras invol'ved in his downfall. 'The 
KcuSer, who was condemned to deafto in'the 'reign'ctf '^pas'an 
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for his conduct on .this occaaien, U '* atanding .esHunple 
ingratitude and treache^. 

lacitus,^ Annais, xvi. 30, '32; Hist. iv. ro; Juvenal iii. rib; Dio 
I Caasiu.s Ixii. 26. 

ADRAD, a town of .'Germany, lin .the Bruasian province of 
Brandenburg, on the Sorebaoh, '54 m. S.E, 'of Frankfort-on- 
Oder’by rail, and at the junction of lines to Cottbus and Gfiriitz. 
P4>p. (i905),,t64io. One of the oldest towns in Lower .Lusatia, 
Sorau contains a numberof aneiait buildings, among whidi the 
most prominent are several of the churches (one dating from 
1204),-the town-hall, built in 1260, and the old palace of 1207 
(now a prison). The .new .palace, erected in 1711 by Count 
Erdmann II. of Bromnitz, Is utilized for government offices. 
The varied manufactures of 'the town comprise cloth, linen, 
wax candles, starch, ^a.ss and porcelain. 

Sorau.is said to have existed in 840, and to have belonged to 
the abbey of .Fulda itUl the 12th .century. It received civic 
rights in 1260. With'the surrounding district, known as the 
barony of Sorau, it became the seat of successive nohle'families; 
and in 1400 .it was united with the barony of Txiebel. The 
last Count ;of Pronmitz, whose ancestor had purchased both 
baronies if ram. Frederick of Bohemia in .1556, sold them in 1765 
to.the elector of 'Saxony for an annuity of 12,000 thalers (£11800). 
to .i8r5.5axaay ceded them .to Prussia. 

BeB'WotbSiGmhicUederHerrschaft.SorauuttdTrieM (Sorau,1836). 

SOSBONNEi'the name given originally to the coliege founded 
by Robert de Sorbwidn Riris ; hence applied afterwards popu¬ 
larly to the theolt^cdl faculty, and so to the institution which 
is' now the seat of the Acadtemie cf'that city (see Unive«sitiks). 
The Sorbmine owes its OTigin and its name to Robert rrf Sorbon, 
near Reims (1201-1274), who went to Baris about the beginning 
of the reign of St Louis m order’to qualify for the priesthood, 
attained high repute'by his sanctity and eloquence, and was 
appointed by the king to be 'his confessor. Assisted by royal 
libwality, he built a modest establishment in 'which were 
accommodated seven priests Charged'With the duty of teaching 
theology gratuitously; to’this he added a college <0!'preparatory 
studies, aS under the'direction Of'a provisor,'under whom was 
mi 'annual prior Who had the actual management. The new 
institution was authorized in 195s by a deed signed by Qmen 
Blanche, on hehaU ef Louis IX. ('who was in'PatestmC);Bnd in 
1257 a site was given by the long in'the'heatt of toe Latin 
quarter. It was dedared " useful to religm ” by Pope Aless- 
onder TV. in i2'59, and papal' bulls authorizing and'confirming 
the college were grantetf'in tafij and n6B. Destined 'originally 
for poor students '{and called dotnus magistrorum \pauperrmia, 
“'most poor house of -masters ”), the Sorbonne soon 'be«me a 
meeting-plaoe 'for dfi the students trf the univeisity of Paris, 
who resorted'toither'to hear the lectures of the most learned 
theologians of the period—Guillaume de 'Saint Amour, Eudes 
de'Douai, La'urent' 1 ’An|^is, dfiAflly. -At ‘^•elWe of 
the eCntupr'it'wasorgsnired into afuH-fhculty'of theology, and 
under toiis definfte form it conTenred “bacheleri', Hcentiates’ 
and doctort’ degrees, and'the severity df its examinaftenis gave 
an elK^ionai' Value 'to' its 'diplomas. 'The so-called tntese 
sotoonique;" instituted 'towards the beginning Of the 'i'4th 
century,'became the type df'iteorderby the length and difficulty 
of its'tests. 'TOtimat^ toe professcri of the Sorbonne came 
to be resorted 'to not _ only'for lectures 'Ond examinations, but 
also for dogmatic decisions and judgments in canon law; the 
clerCT of Friinee and df the whdle iCathdlic world 'had recourse 
to'them in'difficult'cases, asnd the';'(^fia Romana itself'more 
than once laid its doubts before tHehi, giving them the title 
of “ GoneiKum in Gallia siibsisterre;” 'To the Sorbonne belongs 
the 'gl^ -of having introduced printing into France in 1469: 
within its precin^ ft'assigned quarters for ClricGeringand' two 
companions in 'whiteh to sCt ^ their'^sses. The 'Sorbonne 
took a‘leading parf'm the‘bS%ious discussions which agitated 
France during'the'ifith ‘and rSth venttlries, and its mmence 
thus inevitttoly ‘extended to ,pdlitieal questions. BuHng 
insanity ol* Charieii'VI. it'helped‘W bring'about‘the absolution 
of Jean Sans-Peur for the assassination of the duke of Grleths, 
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Shoitijnafttrwnds'iit idmomdedtAad Eiipported'tte«oiulfiniDi 4 )ian i 
of _j06ii<‘irf''Afe; «kirj«g ‘the R«*OTihation it wa» the «»knating 
isjittlt of dD tjSe peraefcutions directe/d .agMiist"Protettants aiid 
uhbe)iev«B.;|.wittwut Mviflg .advised the massacre of St 
fiarth( 4 funew,,it did not iha8italie.toi{|tutiiy>it, and it inflamed 
the 'League hyits'vigoreus anatiKmas agaimst Kenry'>lII.'8^ 
the king of Navaire, hesitating to recognize"Ae‘tetter even! 
^ter his laJijuraiipn. yrom itbiSjiiiDint .dates the hegii?wi>g.of ■ 
its decadence, and when Richelieu in 1626 ordered the recon-1 
struction of its church and buildings the ioitewh^g jns^flutic 
couplet was. circulated— 

‘ ‘ Instaurata met ijamiaia Sorbona. Caduca 
JDuni iuit, incnocussa sletit; renovata peribiti” 

The deckicatioc of the clergy .in 1682, which it-subecribed,, 
proved fatal to its authority the Curia Roaiana; it revived 
for a short time under Louis XV. during the .struggle against 
Jansenism, but this was its lastiexploit; it-was suppress^.like 
the old uni versitie.s in-179a. 

When the university cf France was oi^anized in 1808 . the 
Sorbonne became the seat of the acadimie of Paris; and .between 
1816 and 1821 .the faculties of .theology (since disappeared), 
science and literature were installed there. The. university 
hbrary was transferred to the Sorbonne in 1823. In i8d8,.was 
organized the Ecole des Hautes .Etudes, and in 1897 the Ecole 
4 k Chortes also found its home at the Sorbonne. 

.In 1852 the Sorbonne .was made the prt^rty of the city, of 
.Baris; a reconstruction of the buildings, projected by Napoleon 
.111., was begun 10.1884, under , the architectural direction of 
Ndnot, and completed.in 1889. The old church containii^ the 
tomh of .Richelieu was retained chi account of its artistic merit. 
This.new Sorbonne is.oneof'the.finest university.edihces in the 
world, and has developed intoithe chief French centrerOf teaming. 
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.R'fmiiseA rfyMn’tecA .fHigh .Sorb) .l&wtwn, .MiOb): - J. G. :Zv*ia, 
Nie 4 trimKit»^»mdUth^et^HhniHmUw 6 rtpiiimh fSptemberg, -1847); 
M. .Hbmiki.i&'tawaM.dCbrestamatby.bf High Sorb)i(Bautzen, 1893); 
L. jHaupt and J. .S. Smolei, VvUtalitdn 4 tr .Wenim m .der ,Obn- 

.(K. H. M.) 

' 80 I 19 ¥, HEIfllV ^OLIFTOK (1826^1908), English rmcro- 
scypist, an(J,, geoi^ist, was bom at Woodbonnje near Sheffield 
on the .10’^ of .May 1826. 'He early developed,gh interest.in 
natural acience,andx)ne.ofhi$(flesi]papers related to the excava¬ 
tion Of valleys in 'Yorkshire. He subsequently dealt with the 
physical ge^^aphy of former geological periods, with the wave- 
structure, in certain stratified roc^, .and the. origin of 4hfy 
cleavage. He took up the study of rocks land minerals iu.^r 
the microscope, and published'un important memoir'( 9 a the 
Microscopical Structure aj CrysUds in r8^8 {Quart. Journ, Getd. 
Soc.). In.England he was one of the pioneers in petrography; 
he was awarded the Woliaston medal by the (leolt^pt^ 
Society of London in 1869, and when prcsidwit of the society he 
published in 'his addresses the results of original researches on 
the structure and origin of limestones, and of.tbe nun-calcareous 
stratified rocks. (1879-1880). He had previously been president 
of the Royal Microsoopioal Society. He wrote on the construc¬ 
tion and use Of the micro-spectroscope’ in die study of anintel 
and vegetable. colouring matter, and in later essays he 4 eglC 
withsuch.varied.subjccts as the microscopical structure.oi ifon 
and steel, and the temperature of the ■water in estuaries. He 
also applied his skill in making pr^aratwms of invertebrate 
animals for lantemrslides. 'In 18^2'he was elected president 
of Firth'CoUegc,! Sheffield. .'Be died'on .the ^th of .March 
1908. 


S. rKaiuck!!, ''liidbrisc^ 
re a. St^ache 


'See A. Franklin, La Serhomu (1875) ; 'Deaifle, i 9 aa<mMis'r«i(iny« 
■a la, pmiatim dt VimioersiU ijWt’s .(1883); . J. A. 1 Randolph, 
History of the Sorbonne, 

BfHIBS, the tribal aaine .«f the .^vonicipeo{fle, whom the 
Cieniums odl Wends in Lusatia (Lausitz); .they call themselves 
■Serbs or. Lcdfi&ane. .Their counitry includes the western ex¬ 
tremity of the kingdom of Saxony jondi parts'of the districts of 
Hoyerswetda, Muskau, Kotthus,. Knisu, Spremberg and Sorau 
inBmssta; they are now.zurrui^ed on-ail eides by Geemaas, 
but they formerly had them as neighbours only <m die west 
along die iFnkia, while on .the.norm .towards .Rfipeniek'they 
mamhwl with.the Ltttidi, ontbe Mst.mdt the Botes and Silesians 
Akng .the Queiss and .Bofair,..«nd'(On'theAouth wereiseparated 
inwa the Bohemians [by: the mountains that now m^e tbe' 
Ansitrian: iiontier. The Sorbs .are.divided into High and.LoW' 
alongfh-dine.ireni Sagan to Muskau And Sptemberg. .They.ftre. 
in all .about 180,000 .in oamber; .80,000 Xnw SortM ikndil4e»0D0; 
of[the 100,000 High Sorbs.aie m.Brussia, and,6o,ooo ^h,Serbs: 
in,Saxony. These have gained .definite righAs for their language' 
in school and administration, .so that -Bautsen (Budydn)*. their' 
4;gpitaji, is theintellectual centre notoiilyforjSaxon.suiBject^jbut! 
BmaUiBigh .Sorbs and to ai great extent mr-Eow Sorbs. The 
firstmonumentsof both dialects belongtoitheRefonnatteopwiiod, ■ 
(those bteng. translations of Iiutte’s Catechian by .War,i*h(«js!and 
Motor. Some Sorbs are iBrotestairts, though the .Saxon tobs 
are rmastiyi Roman Catholics. Early in the rpth .century .the 
High. Serbs had a revival under .the.leadership of -F. A. Klin, 
* (lawyer «id politician ; A. Seidler, a considerable poet, and 
S. Eu Smater.an ethnografflaer anctpublicist. Mere recent writers 
are J., Gtinski and J. Radyserb. A Madca lor Literal iwd 
iLinguistic Society was founded in j&tyi, and puhlishes a Cato^ 
.orPeriodical. Mean while Low Serb has remained almost uncidti- 
■vated, owing to the pressure of'the Prussian administration. 

Tbeitwo. dialects .stwid,between jEelish and Gech:, they have 
.lost th»nasal vowels, have the .accent on the .first,ayWable, and 
.makeifj intointo s, likeC^cbjiteJt they retain * arid y and, 
•ito Polish,, have grod for Ceiqh grtuL High Sorb has i^,: 
(Low (he <»rifinai. g. They have kept the ifid aorjst, andidiwl. 
Sorb is usually printed in Geinian bteckletter v^i^lyi adapted; 
tl« Maeica publishes soase boofcsepelt after the,Ceqh.^ystam. 


' 808 CERT, magic, enShafltment, witihetaft; the fise j6f 
supposed supernatural .powers by the agenpy of evil .^i^ts 
oidled forth I,by spells, mcaotations, &c., on the part of.tbe 
magician, sorcerer or witdi. The wW meant'Orij^aUyidivina- 
tion by means of the casting or drawing bf 'lotsj-and ■» derived 
from the 0 . Fr. sorcerie, sor«'#r, a sorcerer, Med.‘Lat. .i<)rijaf^, 
one who practises diviMtioo by iots> rarlssXeeo Magic, iDiViHa- 
Ticm and WircHCKSirr). 

S 0 R 0 BLLO, a loth-eesitury Italian ‘tron'badoiir, 'bom jit 
Mantua, who ,is..pt;E9Sed'by l^ante in the De v^ga^ .elpgi^, 
and in the BHsgeiwri'e mode the type of :patrioHC pride. ..He 
is also the hero (Of « weiMuiown poem by .Robert. Browniiig. 
The real’Sondellp, so far as'we'hare attthenric'teitts’abotttflm 
life, hardly ^e«tps‘ioJasti(:j^'.^!tse,idea 3 MAtioas^ 
the most fammw ol the. .Italian trombadoum. 
appears (at (Florence in: a.tavemi brawl; :and..in»raa6, whitest 
the court of Ridiafld of Bonifatio wt Ybrena, he abduws‘*f& 
ijtetter’s at'tbe instjlgj^tionviif'hter'hri^M, 

teao,.da(R«naano, 'The.scandal resulted.in,.his.ffigat 
Provence, (Where he .seems to have.bieen tenisome (time. .((He 
entered the'service'Of Charies of Apjou, and j»rObaMy'#(cate- 
p^itid hiHi (wfij)-01^18 Nhijlfes eJ(pedItKMi,;'.to 1 (^ 615 ’ 
prisoner in Naples. The.lastdocumentajy mantion.of hun is 
tn.j»69, and iK’isieuppased todhaive di^ in Beo'vence. (Ks 
didactic'poem, J/'Ensetthmnen •#««»•, afld'his love Sengs -and 
satirical' pieces .have' little 'in common ^th'Daflte’s presehta'tiOh, 
but .the mveedve't^instine^^ent princes which .Hante.puts 
into (his mouth in tbe 7th canitO'of.theiPurgalwuiiis more ade¬ 
quately paralteled in‘hison the death of-his 
patron Blacatz, where be invites the princes of' Christendom 
to feed on Uie heart of thehero. 


For Sordello’R Uluand works sco the >edltiOni of Cesare de Lakis 
(Halle, .j896>j for Browning's poem see StopfardBrooke's Byoumtng 


SORDINO, £ordoni, Sokduni, Italian terms somewhat 
promiscueiisly-applied by 'various -writers (i) to contrivances 
.ter.dampwg hr.muring wind,(String andipciciBsion instruments 
{Sordini); (a) to a family of .obsolete wind insthimente blown 
'bymeans of a double.reed QSordmi or Sordun); (3) to a stringed 
J instjwpent. To these must also be added the Surdciiinfi .qr 
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Sorddlttu, a kind of musette invented (see Bagpipe) in Naples 
in the 17th century, and evidently named after class a. 

1. Under the Italian term sordini axe comprised the dampers 
used with strittfied instruments, such as the viobn, and the dampers 
ot keyboard instruments, all well known, and described with the 
instruments themselves. As a certain amount of misconception 
exists concerning the sordini (Ft. sourdinss, Gor. Ddmpfsr), used 
from the i6th century with the trumpet and later with the horn, 
they may be briudy described. It would appear that the art has 
almost been lost of making mutes for trumpets and French horns, 
which should affect the timbre only, giving it a certain veiled 
mysterious quality similar to that of the sons bonchis or hand- 
stopped notes, but affecting the pitch not at all. We read that 
when it is nece.ssary to produce this prauliar timbre on the valve- 
horn, as for instance in Wagner's Rheingold, the rise of a semi-tone 
in pitch caused by the introduction ot the mute or the hand into the 
bell of the horn must be compensated by means of the second 
}Hston which lowers the pitch a semi-tone.* 

If the sordino used early in the 17th century had had this effect 
of raising the pitch, the fact would have been stated by such writers 
as Mersenne and Praetoriu.s; it would, moreover, have rendered 
the mute useless with instruments on which no sort of com¬ 
pensation was jxjsaible. H. Uomnich’ and J. Fr 5 hlich,“ however, 
describe the sordino which leaves the pitch unaffecM; it con¬ 
sisted of a hollow cone of wood or cardboard, truncated at tlic 
apex to allow the air to pass through and escape through a hole in 
the base. The bore of the instrument thus continued through the 
cone of the mute was the essential |x>int, and the proportions to be 
maintained between the diameters of the two bores were also, no 
doubt, of importance. Domnich expressly states that it was when 
Hampel substituted a plug of cotton-wool (therefore solid and 
providing no central passage for the air) for tlic mute, that he found 
the pitch of the horn raised a semi-tone. Domnich's evidence is 
of value, for his fatlior was a hom-player contemporary witlt 
Hampel, and he himself was the intimate friend and colleague of 
Punt^ Hampel’s most celebrated pupil. 

2. 'The soraun or sordoni family are often confused with the 
dolcians (Fr. courtaud, Eng. single curtail, Ger. Kort or KortkoU), 
from which, however, they differed radically. This difference 
was not understood by Michael Praetorius, who acknowledges his 
mystification. The contra-bass sordun, he says, hardly half the 
length of the contra-fagotto, is yet practically of the same pitch, 
which is astonishing since the bore is only doubled once upon itself 
as in the fagotto. The kort likewise is of the same size as tlie 
bass cordon, and yet in pitch it is but a tenor. The following 
description of the constniction and acoustic properties of the sordoni 
will dear up the mystery. The body consisted of a cylinder of 
wood in which were cut two parallel channels of narrow cyUndrical 
boro, communicating with each other at the bottom through a 
bend, but not witli ambient air. At the top of the cylinder was 
fitted a double-reed mouthpiece giving access to the column of air 
at one end of the bore, while the other was vented through a small 
hole in the side, similar to the finger-holes; In tiie tenor, bass and 
contra momben of the family, the reed was attached to a curved 
brass crook similar to that of tlie fagotto. So far the description 
would almost apply to the dolcian also, but in the latter there is 
tile radical difference that the bore of the channels is conical, so 
that it has the acoustic propCrtiee of the open pipe. The sordun, 
however, having a cylindrical bore, has the acoustic properties of 
the stopped pipe, the sound waves are twice the length of the 
pip^ so that to produce a sound of any given pitch, for instance 
for the bore need only be half the length, i'.e. 4 ft. long. Over¬ 
blowing, on the sordoni, moreover, produced as first harmonic 
(the o^ one required for reed-blown instruments in order to pixxiuce 
the diatonic scale for the second octav^ not the octave, but the 
twelfth, or number 3 of the scries. This accounts for the fact 
that instruments of the f^otto and dolcian type require but 6 or 
7 holes to give the diatonic scale throughout the compass, whereas 
the sordoni require ii or 12 holes. Ihuetorius states that those 
figured liim (Plate XII.) have 12 open boles, and that some speci¬ 
mens have in addition two keys; a We is also bored through the 
bottom of the instrument to allow the moisture condensed from the 
breath to bo shaken out.. The 12 holes are stopped by means of 
fingers and thumbs and by the ball of the hand or the fieshy under- 
pait of the joints of the fingers. The compass of the 5 sizes of 
sordoni was as follows:— 
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• See Victor Mahillon, " Le Cor," Instruments i vent, pt. ii. 
(Brussels and London, 1907), pp. 34 and 33. 

* Mithode de premier et de second cor (Paris, e. 1807), pp. 3 and 4. 
> VoUstftndige theor.-prakt. Musiklehre fur alle boi dem Or- 

chester gebrfiochliche Instrumente (Cologne and Bonn. c. 1811). 


Two sourdines belonging to the MnteBm of the Brussels Cbmervn- 
toire, said to be iacsimiles of some instruments bdonging to the 
emperor Maximilian I.'s band, are reproduced in Captain C. K. Day's 
Descriptive Catalogue of Musical Instruments (London, 1891). They 
differ slightly in construction from the Italian instruments described 
by Praetorius. The straight crook is sot in the side of the instru¬ 
ment, almost at right angles, the top of the cylinder is surmounted 
by a cap, and there are but 6' open Wes, the rest being covered by 
brass keys in wooden boxes. The pitch of these instruments lies 
within a semi-tone of that of the contra-bass and bass of ^aetorius. 

(K. S.) 

SOBEL, AGNES (c. 1422-1450), mistress of King Giarks VTT. 
of France, was bom of a family of the lesser nobility at Fromen- 
teau in Touraine. While still a girl she was attached to the 
service of Isabel of Lorraine, queen of Sicily, wife of Rcn6 
of Anjou, the brother-in-law of Charles VII. From 1444 until 
her death in 1450 she was the acknowledged mistress of the king, 
the first woman to hold that semi-oiiicial position which was 
to be of so great importance in the subsequent history of the 
old rdgime. Her ascendancy dated from the festivals at Nancy 
in 1444, the first brilliant court of Charles VII. Here her great 
beauty captivated the king, whose love for her remained constant 
until her death. He gave her wealth, castles and lands, and 
tecured for her the .state and di.stinction of a queen. This first 
public recognition of his mistress by a king of France scandal¬ 
ized all good people and awakened jealou-sy and intrigue. Her 
sudden death from dysentery, shortly after the birth of her 
fourth child, was accordingly attributed to poison. Burgundian 
hi.storians even openly accused the dauphin, afterwards 
Louis XL, of her death, and later the enemies of Jacque.s 
Coeur, in their search for crimes to be brought against him, 
used this rumour to charge him with the one crime most 
likely to turn tlie king against him. Her heart was buried 
in the abbey of JumiAges, her body in the collegiate church 
of Loches. Gintemporary writers all bear witness to her extra¬ 
ordinary beauty, but no genuine portraits of her have come 
down to us. 

Legend has made an entirely different character of this first 
officiEil mistress of the French kings. The date of her birth was 
plaa'd at about 1409, her liaison with the king dated from 
1433. Then, so the story ran, she drew him from his indolence, 
contmuing the work of Joan of Arc, both by nerving the king 
to warlike enterprises—she did apparently induce him to take 
part personally in the conquest of Normandy—and by surround¬ 
ing him with that band of wise advisers who really adminis¬ 
tered France during her asoenduicy. Recent investigation has 
exploded this romantic story by simply showing that Charles VIL 
had not met her until ten years later than in the legend. 
Instead of being his sole good angel, she seems rather to have 
demoralized the king, who, hitherto cha-ste, henceforth gave 
himself up to courtesans; Yet she favoured the best advisers 
of the king, and at least in this deserved the gratitude of the 
realm. Pierre de Br6z6 seems especially to have used Agnes 
to gain his ascendancy over the king. 

See A. Vallet de Virivilte's articles in Bibliothipu de Fieole des 
chartes (3rd series, tom. i.); and R. Duquesne, Vie et aventures 
galantes de la belle Sorel (1909), 

SOREL, ALBERT (1842-^1906), French historian, was born 
at Honfleur on the 13th of August t842. He was of a character¬ 
istically Norman type, and remained all his life a lover of hk 
native province and its glories. His father, a rich manufac¬ 
turer, would have liked him to succeed to the business, but his 
literary vocation prevailed. He went to live in Paris, whore he 
studied law, and after a prolonged stay in Germany entered the 
Foreign Office (1866). He had strongly developed literary and 
artistic tastes, was an enthusiastic musician, even composing a 
little, and wrote both verses and novels, which appeared a little 
later (In Grande Falaise, I785*-1793, in 1871, Le Dacteur Egra in 
T873); but he did not go much into .society. He was anxious to 
know and understand present as well as past events, but he was 
above all things a student. In 1870 he was chosen as secretary 
hyM.de Cbaudordy, who had been sent to Tours as a delegate in 
charge of the diplomatic side of the pro Wem of national defence; 
in these affairs he proved himself a most valuable collaborator;; 
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he was unremitting in his labours, full of ihusst, good temper 
and excellent judgment, and at the same time so discreet 
that we can only guess at the part he played in tiiese terrible' 
crises. After the war, when Boutmy founded the EcdeUbre des 
scitntes politiptes, Sorel was appointed to teach diplomatic ^ 
history (1872), a duty which he performed with striking success. 
Some of his courses have formed books : Le Traite it Paris du 
20 novembre 1815 (1873); Histoirt diplomatiqiu de la guerre 
/raneo-alletnande (iS'js); we may also add the Precis du droit des 
gens which he published (1877) in collaboration with his colleague 
Thdodore Funck-Hrentano. In 1875 Sorel left the foreign 
office and became general secretary to the newly created office 
of the Presidence du sinat. Here again, in a congenial position 
where, without heavy responsibilitie.s, he could observe and 
review affairs, he perform^ valuable service, especially under 
the presidency of the due d’Audifired Pasquier, who was glad to 
avail himself of his advice in the most serious crises of internal 
politics. His duties left him, however, sufficient leisure to 
enable him to accomplish the great work of his life, L’ Europe et la 
rivoluHon franpaise. His object was to do over again the work 
already done by Sybel, but from a less restricted point of view 
and with a clearer and more calm understanding of the che.ss- 
board of Europe. He spent almost thirty years in the prepara¬ 
tion and composition of the eight volumes of this history (vol. i., 
1885; vol. viii., 1904). For he was not merely a cxmscientious 
scholar; the analysis of the documents, mostly unpublished, 
on 'French diplomacy during the first years of the Revolution, 
which he published in the Revue historigue (vol, v.-vii., x.-xiii.), 
shows with what scrupulous care he read the innumerable dc.s- 
patches which passed under his notice. He was also, and above 
all things, an artist. He drew men from the point of view of a 
psychologist as much as of a historian, observing them in their 
surroundings and being interested in showing how greatly they 
are slaves to the fatality of history. It was this fatality which 
led the rashest of the Conventionals to resume the tradition of 
the Ancien Rdgime, and caused the revolutionary propaganda 
to end in a system of alliances and annexations which carried on 
the work of Louis XIV. This view is certainly suggestive, but 
incomplete; it is largely true when applied to the men of the 
Revolution, inexperienced or mediocre as they were, and in¬ 
competent to develop the enormous enterprises of Napoleon I. 
In the earlier volumes we are readily dominated by the grandeur 
and relentless logic of the drama which Uie author unfedds 
before our eyes; in the later ones we begin to make some re.sor- 
vations; but on the whole the work is so complete and so power¬ 
fully constructed that it commands our admiration. Side by 
side writh this great general work, Sorel undertook various 
detailed studies more or less directly bearing on his subject. 
In La Question d'Orient au XVIIP slide, les origines de la triple 
alliance (1878), he shows how the partition of Poland on the one 
hand reversed the traditional policy of France in eastern Europe, 
and on the other hand contributed towards the salvation of re¬ 
publican France in 1793. In the Grands icrivains series he was 
responsible for Moniesquieu(ii&g)ox\A Mme de StaiKxSgi)', the 
portrait which he draws of Montesquieu is all the more vivid for 
the intellectual affinities which existed between hitn and the 
author of the Lettres persanes and the Esprit des his. Later, 
in Bonaparte et Hoche en 1797, he produced a critical comparison 
which is one of his most finished works (1896); and in the 
Recueil des instructions donnies aux amhassadeurs he prepared 
vol. i. dealing with Austria ,(1884). Most of the articles which 
he contributed to various reviews and to the Temps newspaper 
have been collected into volumes: Essais d'histoire et de criliqut 
(1883), Lectures historiques (1894), Nouveaux essais d’histoire et 
de criHgue ^898), Etudes de litUrature et i'kistoire (jpoj); in 
these are to be found a geat deal of information and of ideas 
not only about political men of the last two centuries, but also 
about certain literary men and artists of Normandy. Honours 
came to him in abundance, as an eminent writer and not as a 
public official. He was elected a member of the Acaddmie des 
sciences morales et politiqnes (December 18,1889) on the death 
Of Fustel de Coulanges, and of 4 he Acaddmie franfaise (1894) 
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on the death of Taine. ITis spmhes on his two Illustrious 
predecessors show how keenly sensible he was of beauty, and how 
unbiased was his judgment, even in the case of those whom he 
most esteemed and loved. He had just obtained the great 
Prix Osiris of a hundred thousand francs, conferred for the first 
time by the Institut de France, when he was stricken with his 
last illness and died at Paris on the 29th of June 1906. 

(C. B«.) 

SOREL, CHARLES, SiEUR de Souviony (1597-1674), French 
novelist and miscellaneous writer, was bom in Paris about 
1597. Very little is known of his life except that in 1635 he was 
historiographer of France. He wrote on science, history and 
religion, but is only remembered by his novels. He tried to 
destroy the vogue of the pastoral romance by writing a novel 
of adventure, the Histoire comigue de Francion (1622). The 
episodical adventures of Francion found many readers, udio 
nevertheless reserved their admiration for the Aslrie it was 
intended to ridicule. Sorel decided to make his intention un¬ 
mistakable, and in Le Berger extravagant (3 vols., 1627) he wrote 
a burlesque, in which a Parisian shop-boy, his head turned by 
sentiment, chooses an unprepossessing mistress and starts life 
as a shepherd with a dozen sheep on the banks of the Seine. 
Sorel did not succeed in founding the novel of character, and 
what he accomplished was more in the direction of farce, but 
he struck a shrewd blow at romance. Among his other_3vorks 
are Polyandre (1648) and La Connaissance des bans livres (1673). 
He died in Paris on the 8th of March 1674. 

SOREL, a town and piort of entry of Quebec, Canada, capital 
of Richelieu county, 42 m. N.E. of Montreal, at the confluence 
of the Richelieu and St Lawrence rivers. Pop. (1901), 7057. It 
is on the Grand Trunk and the Quebec Southern railways, and 
is a port of call for the Montreal and Quebec river steamers. It 
contains iron and leather manufactories, and shipbuilding is 
carried on. It occupies the site of a fort built in 1665 by A. de 
Tracy to guard the route by way of the Richelieu to Lake 
Champlain and the Hudson, and is named after the first com¬ 
mandant of the garrison. 

SORGHUM, a genus of grasses belonging to the tribe Andro- 
pogoneoe, and including one of the most important tropical 
grains. Sorghum vulgare, great millet, Indian millet or Guinea 
com. In India it is known 
(Bengali), ehoium (Tamil), and 
jonna (Telugu), and in the 
West Indies as Negro or 
Guinea com. It is a strong 
grass, glowing to a height of 
from 4 to 8 or even 16 ft.; the 
leaves are sheathing, solitary, 
and about 2 in. broad and 2}ft. 
in length; the panicles are 
contracted and dense, and the 
grains, which are enclosed in 
husks and protected by awns, 
are round, hard, smooth, shin- 
it^;, brownish-red, and some¬ 
what larger than mustard 
seeds. The plant is cultivated 
in various parts of India and 
other countries of Asia, in the 
United States, and in the 
south of Europe. Its culms 
and leaves i^ord excellent 
fodder for cattle; and the 
grain, of which the yield in 
favourable situations is up¬ 
wards of a hundredfold, is 
used for the same purposes 
as maise, rice, com and other 
cereals. 

Speaking of its cultivation, Eduard Hackel (in his article on 
“ Grasses ’’ in Die natiirlicken Pflanzenfamilien) says the culture 
of S(»;^um probably had its origin in Africa, where a variety 
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known oa durra is now eultivwted dVer the entire contiBeBt, aod 
has become the most important cereal; the natives idso .chew 
the stem, which contains sugar. In Euix^ it is raised less tor 
bread than for mechanical purposes; the panides are made into 
the so-called rice-brooms and into, brushes. In Germany it 
is occasionally raised for green fodder. From the fruit the 
Kaffirs make an alcoholic ^ink, TitUoa, and the negroes one 
known as Merisa. Allied species are S. bicolor, much valued 
in India as a forage-pknt, and S. sacckaratum, commonly cahed 
sorghum or Chinese sugar-cane, which Ls extensively cultivated 
in China, North India and Africa. The latter species is grown 
in America chiefly for the manufacture of molasses from its 
juice, and in France as a source of alcohol. 

A full account of the cultivation and use of the species in India will 
be found in Sir G. Watt’s UiaUmory 0/ tke Economic Products of 
India (1893). 

SOBIAt a (xovince of Spain, formed in 1833 of districts 
belonging to Old Castile, and bounded on the N. by Logrono, 
E. by Saragossa, S. by Guadalajara and W. by S^via and 
Burgos. Pop. (1900), 150,462; area, 3983 .sq. m. &ria is a 
bleak and lofty region, bounded on three sides by mountains. 
A range of sierras culminating in the peaks of Urbion (7389 ft.) 
and Cebollera (7139 ft.) on the north, and the great Sierra del 
Mcmeayo(77o7 ft.) on the east, separate the valley of the Duero 
(Douro) from that of the Ebro, while on the south it is divided 
from the valley of the Tagus by a continuation of the Sierra 
Guadarrama. Almost the whole of the province bdongs to the 
region watered by the Duero and its affluents. This river rises 
among the southern slopes of Urbion and traverses the province 
in a circuitous course, first to the south and then to the west. 
The other rivers are mostly affluents of the Duero, but a few of 
the tributaries of the Ebro have their sources within the limits 
of the: province. The soil is not remarkable for ferity; a large 
proportion of the area being occupied with barren moimtains, 
which are covered with snow for a g^eat part of the yean There 
. are, however, inijsome places extensive fore.sts of pine, oak and 
beech; while in others there are large tracts of pasture land, on 
which numbers of:cattle. Sheep and swine are reared^ (kain 
and vegetables, are raised, but neither of very good .quality nor 
in sufficient quantities to supply the wants of the population. 
The climate is cold land dry, and tlw scenery grand, but austere. 
Most of the people are employed fa»:farming and rearing cattle; 
but the cutting and sawing of timber and the (preparation of 
charcoal also occupy a considerate number. There is a great 
want oi roads; and, although three railways traverse the pro¬ 
vince, commerce is consequently very limited. Fine wool was 
formmfy produced; but the only important articles of trade at 
pres^ are timber, salt, ai{fl^t) leather and cheese, which 
are sent to Madrid and Aragon. &tt tad asphalt. are the only 
miiHMds wwki^, though others are known to exist. The 
capital, Soria, is descriM below. The only other town with 
more (ban 3500 irrhabitants is El Durgo de Osma (3509), . an 
episoc^ see. Between 1887 and 1900 the population^ decreased 
by neBirjy 7000; its density in the last-named year was 37*7 per 
sq..m., or lower than that of any other Spanish province except 
Cuenca (37*6). The gradual depopulation of many districts is due 
to the Stagnation of industry, and the attraction of emigrants 
to loWe towns outside the province. 

SdjilA, the capital of the Spani^ province of Soria; on the 
rightfbank of the river Duero (Douro), J55 m. N.E. of Madrid 
by the Madrid-Alcuneza-Soria railway. Pop. (1900), 7151. 
Soria has a provincial institute, scho^ for teachers of both 
sexes, many primary schools, savings banks, two hospitals, 
barracks, a theatre and a bull-ring. The churches of Santo 
Domingo and San Nicolas, the cloisters of the convent of San 
Juan, and several other ecclesiastical buildings are fine specimens 
of Bomanesque work of the 12th and igth centuries. Near the 
Duero are. .the ruins of the old citadel, and in many .places the 
remains of the 13th century walls of the city are yet standing. 
Theimore modem streets ore clean and well paved. The bridge 
aa'oss tlne Duero is a massive structure, whidt formerly had 
a tower in the centre. The population is cbidfly agricultural; 


hut jthere.are also flour mills, tmmeriesjjpotteries, &c.;'aRd'*omb 
trade, in timber,: wool and fruit is oarri^ on. The Iberian land 
Cortfaagiflifm city of Numantia, captured in 133 s.c..by the 
Romans, after a tong and heroic, re&istanae, was situated 3 m. 
N., on a hill overlooking the confluence of the small river Tera 
with the Duero. 

SOROKl, a town of south Russia, in the government of 
Bessarabia, 81 m. NJ^.W. of Kishinev, in a narrow ravine on 
the right b^ of the Dnieper. Pop. (1900), 25,523, half of whom 
were Jews. It is an importaat river port for the export of com, 
wool, fruit, wine and cattle. Formerly it was the old Genoese 
colony of Olchionia, and has still the ruins of a 13th-century 
Genoese castle. In the 15th century the Moldavians erected here 
alort, which the Poles took in the i7lheentury. Peterthe GretU: 
captured the place in 1711, but it was returned to the Turks, and 
was only definitely annexed to Russia in 1812. (M. h. -S.) 

^ROLLA y BASTIDA, fOAQUIR (1863- ), Ijpanish 

painter, was bom in Valencia, and received his art education 
first in his native town and under F. Pradilla, and then in Italy 
and Paris. His fir.st striking success he achieved with “ Another 
Margaret,” which was awarded a gold medal in Madrid and was 
bought for the St Louis Gallery. He soon rose to general fame 
and became the acknowledged head of the modem Spanish 
school of painting. His picture of the “ Fishermen’s Return ” 
was much «dmir^ at the Paris Salon and was acquired by the 
state for the Luxembourg Museum. His exhibit at the Paris 
Universal Exposition of 1900 won him a medal of honour and 
his nomination as Knight of the Legion of Honour. A special 
exhibition of his worl^—figure subjects, landscapes and por¬ 
traits—at the Georges Petit Gallery in Paris in 1906 eclipsed 
all his earlier successes and led to his appointment as Officer of 
the Legion of Honour. He is represented at the Berlin National 
Gallery, at the Venice and Madrid Museums, and in many private 
collections in Europe and America, especially in Buenos. Aires. 
He painted portraits of King Alpkui.so and Queen Victoria 
Eug^ie of Spain, and a ma^ificent portrait group of the 
family of Don Auceliano de Beruete. Three of his works , were 
shown in London at the Spanish Exhibition, Guildhall, 1901. 

SORRSL, Sumex Aeetosa, a member of the natural .order 
Polygonaceae, a.hardy perennial, native to Britain.and found 
throughout the north temperate zone. The learves are . used .in 
soups,.salads and sauces. . Sotrel grows freely in,any good garden 
soil, and is increased by dividing t’^be xoots during the < early 
part of spring. They should be Ranted in rows >15 to -tS io. 
apart leaves, when fully grown, are gathered singly. 
The.coounon gwdeo .sorrel is much superior to the wHd.-plant; 
but the Bellevtlie, which is the kind generidly cultivated neu 
Paris, is still better, its leaves being larger and not so acid. 
The Blistered-leaved, which has large leaves with a blistered 
surface, has the advantage of being slow in ^running v to seed- 
French. Sorrel {Rumex seutaius) is a l^dy ,perennial, distributed 
through Europe but not native,in.Britain,I'with densely.branched 
trailing stems. The leaves are roundish, .heart-shaped and 
glaucous; they are more acid than.those of the commcfo.sorrel. 

BOBRSRTO (anc. Sttrrenium, ^cu.), a city of Campania, Italy, 
in the province of Naples, 10 m. by ele^ic tramway i(aloi® 
the highroad) S.W. from Gastellammare di Stabia,,end served 
also .by steamer from Naples (i6 m.). Pop.(i9oi), 6849(town.); 
8832,(commune). It stands on cliffs about 160 ft. above sea-level 
on the north side of the penin ula that separates the Bay of 
Napks from the Bay of Smerao. Sorrento contains only a few 
ancient remains, and its present prosperity depends majnly on 
its reputation as a place of resort both in winter and in sunuaer, 
its northerly aspect rendering it comparatively cool. Its 
dimate is delightful and healthy, and it is situated-amid,pictur¬ 
esque coast .scenery. The chief local industries are the kdayiug 
of .wood, silk and lace-making and stiaw-pkiting, and the 
growing of oranges and l^nons- In ancient-times the Surrentine 
wines had a. great repute. 

In 1558 the corsair Eisdy attacked the.town and carried off Jtwo 
thousand prisoners. It was at SojTifnrif. that, Bemardo .Tasso 
wrote his Amadigi; and Torquato Tasso, to whom a marble 
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•tsiMiB'hifi been erected in the 'Fiteza,!^^ bom in die town in 
» 544 - 

jjOSlGBKES, Greek, astronomer and mathematician, probably 
of iMexiiindria, fioorished inltbe'Mtioenturymx:. According to 
Pliny HkU xtiii^ a5),:he:.was employed by Julius Camar 
in the reform uf the Roman calendar x.c.), and wrote three 
treatises, 'which ihe 'consoienliously tmrrecied From another 
pascagrof Pliny (ii..8) it is inferred that Sosigenes maintained 
the doctrine ofthe motion of Moreury round the’sun, which is 
referred toby bis contemporary Cicero, and was also held by the 
Egyptians. 

The astronomer is to be distinguisbed from the Peripatetic 
pbilesopher of the same name, who liv^ at the end of the and century 
A.D. He .wa.s the tutor of Alexander of Aphxodisias, the anoat 
famous of the commentators on Aristotle. He wrote a work 
on Rrvohmg Spheres, from Wliich some important extracts have 
been in Simplicius's commontaiy on Aristotle's Ve 

caetoiftho subiect is fully discussed by T. H. Martin, " Sur doux 
Susigeno," in AtmeUes dc la luc. des lettres de Bordeaux, i., 1879). 

SOSITHEUS (c. aSo u.c.), Gredc tragic poet, of Alexandria 
Treas, amember of the Alexandrian “ pleiad.” He must have 
resided at some time in Athens, since Diogenes Laertius tells 
us (vii. ^5,4) that he attacked the Stoic Cleanthes on the stage, 
and was hissed off by the audience. As SuiUas also calls him a 
Syracusan, it is conjectured that he belonged to the literary 
circle at the court of Hiero 11 . According to an epigram of 
Bioscorides in the Greek Anthology (Anlh. Pal. vii. 707) be 
restored the sati-ric drama in its original form. A considerable 
fragment is extant of his pastoral play Daphnis or Lilyerses, in 
which the Sicilian shepherd, in search of his love Pimplea, is 
brought into,connexion with tlie Phrygian reaper, mn of Midas, 
who slew all who unsuccessfully wmpeted with him in reaping 
his com. Heracles came to the aid of D^hnis and slew 
Lityerses^ 

See O. Grusius w. Lityorses in Rnschet's Letfihon der grieehischeu 
uud totmseken Mythologie. Tbe fragment of twenty^mb lines in 
Kaui^'s 'Tragicorum graecorum iragmeriia apparently contains 
the b«^nnniB of the drama. Two linos from the AitMius (probably 
the traditional first king of Elis, father of Endymion) are quoted 
by Stobaeus (Etor. li as). 

SOTADIB!, Greek satirist, of Maronea'in Thrace (or of Crete), 
thief Tepresentative of the writers of coarse satirical poems, 
call^ xfiMu^,! composed in the Ionic dialect and in a metre 
namedafter him “ sotadic.” Helived in Alexandria during ibe 
reign of Ptolemy II. Philadelphus (885-347 B.c.) For a violent 
attack on theiking, on Ibe occasionlof bis marriage to bis own 
sister ArsmoS, Sotades was imprisoned, , but escaped to the 
island of 'Oaunm, where he was afterwards captured by Patro- 
dus, Ptolemy’s admiral, shut up in a leaden chest, and thrown 
into tbe sea (Athenaeus xiv.'p. 6ao; Plutoidt, De educoHone 
puerorum, 14). 

Only a few genulno fragments of Botades haVa baon proaorved 
(see J. G, iHcnnonn, Efamsalo doe/riMiw mefriew, iSsd); those in, 
Stobaeus am .geneialiy consideiud .spuiious. Ennius translated | 
some poems of . this kind, included in his book of satires, under the! 
name of Sola. 

SOTBaa, pope from about 167 to 1:74. 'Hewroteto theOiurch' 
of Corintift and sent it aid. His letter is mentioned in the repljf | 
given by Dionysius, bishop of Corinth, and. Hamack thinks it 
can be identified with the second so-dalled epistle of Qement to 
tbe .Cnrinthians. 

BOTttEBY, WErtlAII (1757-1833). English author, was bom 
in London on the qth of Novenfber r 7 S 7 . He was educated at; 
Harrow, and. subsequently procured a commission in a cavdry 
regiment. In 1780 .he retired from the army on his marriage 
and devoted hknself to literature/becoming a,prominent figure 
in London literary society. His ample means enabled him to 
play the part of patron to many struggling authors, and his 
friends included Scott, Byron, Wordsworth, Coleriike, Southey, 
TTfl tiam And Tom Moore. He himself soon acquired a consider- 
dblc r^tttation as a transtetor, hfe-verse traftriate of Viigil’si 

1 The word is also used of the dancers in indecent ballets, to; 
which siich pbeins'were probably written as an aceompaniment. 
In C^k and Latin authors KhteiUt (ctnaedus) .ganegaaiy means ^ 


Georgies (rSoo) being.speomlly praised by contemporary critics, 
while in later life he published translations of the Iliad and 
Odyssey. He also wrote several historiviU tragedies iot the 
stage, of'which one was aeted, and some poems. He died on 
the jotb of December 1833. 

BOtmm, BDWARl) ASKEW (1836-18S1), English actor, 
was bom in Liverpool on the ist of April 1826, the son of a 
merdumt. He began acting as an amateur, and in 1849 drifted 
into a profession^ engagement with a drunatic company at 
St Helicrs in Jersey, where he appeared as Claude Mekotte in 
Bulwer Lytton’s Lody oj Lyons, ^tween then and 1858 he played 
in various'eompanies without particular success, in Birmingham 
and in America, where he went in 1853. On the I3th .of May 
1858 Tom Taylor’s Our American Cousin, a play of no special 
merit, was brought out in New York, with Sothem in the small 
part of Lord Dundreary, a caricature of an English nobleman. 
He gradually worked up the humour of this part so ^t it 
became the central figure of the play. In 1861, when it was 

reduced at the Haymarket Theatre, in London, he made such a 

it that the picce ran for nearly five hundred nights: “ Dundreary 
whiskers ” became the fashion, and Dundreary this, that or 
tlie other made its appearance on every side. At various 
times Sothem revived the character, whidi retained its popu¬ 
larity in spite of all the extravagances to which he developed its 
amusing features; and his name will always be famous m con¬ 
nexion with this role. In T. W. Robertson’s David Garrick 
(1864) he again had a great success, his acting in the title-put, 
which he created, being wonderfully effective. He won wide 
popularity also from his • interpretation of Sam Slingsby in 
Oxenford’s Brother Sam (1865). Sothem was a bom comedian, 
and ofi the stage had a passion for practical joking that amounted 
almost to a mania. His house in Ken.sington was a resort for 
people of fashion, and he was as much a favourite in America 
as in the United Kingdom. He died in London on the sist of 
January 1881. 

Sothem had three sons, all actors, the second of them, Edwaxh 
H.,Sothern (b. 1859)^ being prominent on the American stage. 

^THIC.PmUO^ in ancient Egyptian chronology, the period 
in which the year of 365 days circled in succession through.all 
the seasons. The'tropical year, determined as it was imE^j^Tit 
by the heliacal rising of Sirius (Sothis), was almost exactly the 
Juliw year of precisely 365^ days (differing from the true solar 
year, which was ii minutes less than this), Tbe sothic period 
was thus 1461 years. 

See Egypt, Ancient, § F. " Chronology.” 

SOTO, lERDIKAiniO [Fernando, or Hernando] DB (1496 ?- 
1543), Spanish captain and explorer, often,, though wrongly, 
called the discoverer of the Mississippi (first sighted by Alonzo 
.de Pineda in 1519), was bom at Jeres de Cabmleros, ih'Estre- 
madura, of an impoverished family of good position, and was 
indebted to fhe favour of Pedrarias d’Avila for the means of 
pursuing his studies at the university, In 1519 he acconipanied 
d’Avila-on.his second expedition to Darien. In 1528 hq explored 
the coast , of Guatemala and Yucatan, and in 1533 he Ted . 300 
volunteers to reinlorce Pizarro in Peru. He played a prominent 
part in -the-conquest-of the Incas’ kingdom Qielping .to .seize 
and guud the person of Atahualpa, discovering a paw through 
the mountains to Cuzco, &c.), and returned to Spain w’rth a 
fortune of 180,000 ducats, which enabled him to marry the 
daughter-of his old patron d’Avila, and to maintain the state 
of a nobleman. Excited by the reports of Alvaro NuHez 
(Gibe^a de Vacca) and others as to the wealth of Eorida (a tenn 
then commonly used in a much wider extension than siib^- 
quently), he sold great .part of his prope^, gathered a force of 
630 foot and 133 horse, armed four ships, and obtained '|rom 
(karles V.a commission as “ adelantado of the Lands of Florida” 
and ^govemor of Cuba. Sailing from San Lucar in April 1538, 
he first went to Havana, his advanced base of operationsj startmg 
thence on tiie 12th of May 1539 he landed in the same month 
in E^piritu Santo Bay, on the west coast of the present state of 
Pkrida, jPor neuiy foin* years he led his men in fruitless search 
of .geld hither and thith» over the south-east of the Moith 
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American continent. His exact route is often doubtful; but it 
seems to have passed north into Georgia as far as 35' N., then 
south to the neighbourhood of Mobile, and finally north-west 
towards the Mississippi. This river was reached early in 1541, 
and the following winter was spent on the Ouachita, in modem 
Arkansas and Louisiana, west of the Mississippi. As they were 
returning in 1542 along the Mississippi, De Soto died (either 
in May or Tune; the 25th of June is perhaps the true date), 
and his body was sunk in its waters. Failing in an attempt 
to push westwards again, De Soto’s men, under Luis Moscoso 
de Alvarado, descended the Mississippi to the sea in nineteen 
days from a point close to the junction of the Arkansas with the 
great river,and thence coasted alongtheGulfofMexico to Panuco. 

Of this unfortunate cxjjnclition three very different narratives 
arc extant, of seemingly independent origin. The first was pub¬ 
lished in 1557 at Kvora, and professes to bo the work of a Portuguese 
gentleman of lilvas, who had accompanied the exiwdition: Itclofam 
rerdadeira dos trabalhos J ho gouernador dd I'ernSdo d’Soulo S- 
rerlos ftdalgos fiortugueses pa^savom no d'scobrimlto da Provineia 
da Florida. Agora mmamlte fsita per A« fidaigo Deluas. An 
Hiiglish translation was published by Hakluyt in *609 (reprinted 
from the lOil edition by the Hakluyt Society [London, 1851]), and 
another by an anonymous translator in KiSO, the latter being based 
on a French version by Citri de la Guotte (Paris, 1(185). Tlie 
second narrative ls the famous history of Florida by the Inna, 
Oarcilasso de la Vega, who obtained liis information from a Spanish 
cavalier engaged iii the enterprise; it was completed in 1501, first 
appeared at Lisbon in 1(105 under the title of La Florida dot Ynca, 
and has since passed through nuiny editions in various languages. 
Tile third is a report presented to Charles V. of Spain in his Council 
of the Indies in 1544, by Luis Henmndez de Eiedma, who had ac¬ 
companied lie Soto as His Majesty's factor. It is to be found in 
i'ernaux-Ciompans’ “ Ifec icil de pieces sur laFloride" inthoHi'sfo- 
-iro/ Collections of I.onihiana (Philadelphia, TS50) and in W. B. Rye’s 
mprint for the Hakluyt Society of Hakluyt’s translation of the 
Portuguese narrative [ihe Discovery and Conquest of Terra Florida, 
London, 1851). 

See also Bancroft’s History of tlte United States^ vol. i.; J. H. 
M'Cnlloch, Researches . . . cotnemtiig the Ahoriginal History of 
.America (Baltimore, iKjg); Albert Gallatin, " Synopsis of the Indian 
Tribes," in Arehaeologia americana, vol. ii. (Cambridge Mass., 
1836): Thomas Nuttall, Journal of Travels into the Arkansa Territory 
during . . . jSig (Philadelphia, 1821); J. W. Monette, History of 
the Discovery and Settlement of the Valley of the Mississippi (New 
York, 1846, 2 vols.). 

SOU ( 0 . Fr. sol, Lat. solidus, sc. nummtis), the name of the 
bronze s-centime French coin, corresponding to the English 
“ halfpenny,” It is still colloquially used in France in reckoning, 
and the franc, 2 and s franc pieces are known as piSce de vingjt, 
quararUe and cent sous rc.spectivcly. The solidus was originally 
a gold coin, first struii c. a.d. 312 by Constantine to take the 
place of the aureus. In the Eastern Empire this gold coin 
was the standard down to 1453, and, as the “ bezant,” circulated 
from Portugal to the Indies. In the West after Pippin gold 
coinage ceased and the solidus in silver became the standard, one 
pound of silver making 22 sols (solidt) and 264 deniers {denarii). 
Under Charlemagne one pound of silver=32o sols==240 deniers. 
The livre (libra), the sol and the denier formed the universal 
money of account throughout France until the Revdlution; and 
they have left their mark on the English money symbols £ s. d. 
for pounds, shillings and pence. 

SOUBISE. BENJAMIN DE ROHAN, Due de (? i.i;89-i642). 
Huguenot leader, younger brother of Henri de Rohan, inherited 
his title through his mother Catherine de Parthenay. He served 
his apprenticeship as a sojdier imder Prince Maunce of Orange- 
Nassa in the Low Countries., In the religious wars from 1621 
onwards his elder brother chiefly commanded on land and in the 
south, Soubise in the west and along the sea-coast. His exploits 
in the conflict have been .sympathetically related by his brother, 
who, if he was not quite an impartial witness, was on of the best 
military critics of the time. Soubise’s chief exploit was a singu¬ 
larly bold and well-conducted attack (in 1625) on the Royalist 
fleet in the river Blavet (which included the cutting of a boom 
in the face of superior numbers) and the occupation of OMron. 
He commanded at Rochelle during the famous siege, and (if 
we may believe his brother) the failure of the defence and of the 
English attack on ^88 mainly due to the alternate obstinacy 
of the townsfolk and the English commanders in refusing to 


listen to Soubise's advice. When surrender became inevitable 
he fled to England, which he had previously visited in quest of 
succour. He died in 1642 in London. The Soubise title after¬ 
wards served as the liiief second designation (not for heirs 
apparent, but for the chief collateral branch for the time being) 
of the house of Rohan-Chabot. 

The name Soubise appears again in the militaiy history of 
France in the person of Charles de Rohan, Prince de Soubise 
(1715-1787), ]^er and marshal of France, the grandson of the 
princes.se de Soubise, who is known to history as one of 
the mistresses of Louis XIV. He accompanied Louis XV. in the 
campaign of 1744-48 and attained high military rank, which 
he owed more to his courtiership than to his generalship. Soon 
after the beginning of the Seven Years’ War, through the 
influence of Mrae de Pompadour, he was put in command of a 
corps of 24,000 men, and in November 1757 he sustained the 
crushing defeat of Rossbach. He was more fortunate, however, 
in his later military career, and continued in the service until 
the general peace of 1763, after which he lived the life of an 
ordinary courtier and man of fashion in Paris, dying on the 4th 
of July 1787. 

SOTOAM, JOSEPH, Count (17(10-1837), French soldier, was 
bom at Luliersac on the 30th of April 1760, imd served in the 
French army as a private from 1782 to 1790. In 1792, having 
shown himself active in, the cause of the Revolution, he was 
elected commandant of a volunteer battalion, and by 1793 he 
had risen to the rank of general of division. He served with 
credit under Pichegru in Ilolland (1795), but in T799 fell into 
disgrace on suspicion of lieing concerned in Royalist intrigues, 
lie was reinstated in 1800 and served under Moreau in the Doimbe 
campaign of that year. During the Consulate he appears to 
have been involved in conspiracies, and along with his old com¬ 
manders Moreau and Pichegru was disgraced for alleged par¬ 
ticipation in that of Georges Cadoudal. He regained his rank, 
however, in 1809, took a notable part in Gouvion St Cyr's opera¬ 
tions in Catalonia, and won the title of rount by his conduct at 
the action of Vich, in which he was wounded. In 1812 Mar.shal 
Massena, in declining the command of Marmont’s army which 
had just been defeated at Salamanca, recommended Souham 
for the post. The latter was thus pitted against Wellington, and 
by his skilful monauvres drove the English general b^ from 
Burgos and regained the ground lost at Salamanca. In 1813 he 
distinguished himself again at Liitzen and at Leipzig (when he 
was wounded). At the fall of the First Empire he deserted the 
emperor, and having suffered for the Royalist cause was well 
received by Louis XVUL, who gave him high commands* 
These Souham lost at the return of Napoleon and regained 
after the Second Restoration. He retired in 1832, and died on 
the 28th of April 1837. 

SODLARYt JOBEPHIN [Joseph Marie] (1815-1891), French 
poet, son of a Lyons merchant of Genoese origin (Solari), was 
bom on the 23rd of Februaty 1815. He entered a line remment 
when he was sixteen, serving for five years. He was raef dc 
bureau in the prefecture of the Rhfine from 1845 to 1867, and 
in 1868 he became librarian to the Palais des arts in his native 
town. He died at Lyons on the 28th of March 1891. His 
worl« include A trovers ihamps (1837); Les Cinq eordes du lutk 
(1838); Les Ephimires (two series, 1846 and 1857); Sonnets 
humoristiques (1862); Les Figulines (1862); Pendant Vimasion 
(1871); Les Rimes ironiques (1877); Jeux divins (1882), and 
two comedies. His CEuvres ^etiques were collected in three 
volumes (1872-1883). His 5 o««eto humoristiques eVenvOxA great 
attention, and charmed their readers by the mixture of gaiety 
and tragedy. His mastery over the technical difficulties of his 
art, e.specially in the sonnet, won him the title of the “ Benvenuto 
of rhyme.” 

See also Paul Mariiton, Soulary et la PUtade lyonnaise (1884). 

SOULT, NICOLAS JEAN DE DIED, Duke or D.UAiA'nA (17^- 
1851), marshal of France, was bora at Saint-Amans-Ia-Bastide 
(now in department of the Tarn) on the 29th of March 1769, and 
was the son of a country notary at that place. He was fairly well 
educated, and intended for the bar, but his father’s death when 
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he WM stin a boy made it necessary for him to seek his fortune, 
and he enlisted as a private in the French infantry in 1785. His 
superior education ensured his promotion to the rank of sergeant 
after six years’ service, and in July 1791 he became instructor 
to the first battalion of volunteers of the Bas-Rhin. He served 
with his battalion in 179*. By 1794 he was adjutant-general 
([with the rank of chef de brigade). After the battle of I^urus, 
in which he greatly distinguished himself for coolness, he was 
promoted general of brigade by the representatives on mission. 
For the next five years he was constantly employed in Germany 
under Jourdan, Moreau, Kli'ber and Lcfebvre, and in 1799 he 
was promoted general of division ana ordered to proceed to 
Switzerland. It was at this time that he kid the foundations 
of his military fame, and he particularly distinguished himself 
in Mass&ia’s great Swiss campaign, and especially at the battle 
of Zurich. He accompanied Mass 4 na to G^a, and acted as his 
principal lieutenant throughout the protracted siege of that city, 
during which he operated with a detached force without the 
walls, and after many successful actions he was wounded and 
taken prisoner at Monte Cretto on the 13th of April 1800. The 
victory of Marengo restoring his freedom, he received the 
command of the southern part of the kingdom of Naples, and in 
1802 he was appointed one of the four generals commanding the 
consular guard. Though he was one of those generals who 
had served under Moreau, and who therefore, as a rule, disliked 
and despised Napoleon, Soult had the wisdom to show his de¬ 
votion to the ruling power; in coitsequenoehewas in August 1803 
appointed to the command-in-chief of the camp of Boulogne, and 
in May 1804 he was made one of the first marshals of France. 
He commanded a corps m the advance on Ulm, and at Austcrlitz 
(g.v.) he led the decisive attack on the allied centre. He played 
a great part in all the famous battles of the Grande Armee, 
except the battle of Friedhmd (on the day of which he forced his 
way into Konigsberg), and after the conclusion of the Peace 
of Tilsit he returned to France and was created (1808) duke of 
Dalmatia. In the following year he was appointed to the com¬ 
mand of the II. corps of the army with which Napoleon intended 
to conquer Spain, and after winning the battle of Gamonal he 
was detailed by the emp»eror to pursue Sir Jolm Moore, whom 
he only caught up at Corunna. 

For the next four years Soult remained in Spain, and his 
military history is that of the Penmsular War (?.».). In 1809, 
after to defeat by Sir John Moore, he invaded Portugal and 
took Oporto, but, busying himself with the political settlement 
of his conquests in the French interests and, os he hoped, for his 
own ultimate benefit as a possible candidate for the throne, 
he neglected to advance upon Lisbon, and was eventually di.s- 
lodged from Oporto by Sir Arthur Wellesley, making a painful 
and almost disastrous retreat over the mountains. After the 
battle of Takvera he was made chief of staff of the French troops 
in Spain with extended powers, and on the 19th of Novem¬ 
ber 1809 won the great victory of Ocana. In 1810 he invaded 
Andalusk, which he speedily reduced, writh the exception of 
Carliz. Jn 1811 he marched north into Estremadura, and took 
Badajoz, and when the Anglo-Fortuguese anny kid siege to it 
he-mareW to its rescue, and fought the famous battle of Albuera 
(May 16). Bi i8ia, however, he was obliged, after Welling¬ 
ton’s great victory of Salamanca, to evacuate Andalusk, and 
was soon after recalled from Spain at the request of Joseph 
Bonaparte, with whom, as with , the other marshals, he had 
always disagreed. In Mareh 1813 be assumed the command of 
the IV. coips of the Grande AmUe and commanded the centre 
Bit Liitzen and Bautzen, but he was eom sent, with unlimited 
powers, to the south of France to repair the dami^ done by 
the great defeat of Vittork. His campaim there is the finest 
proof oi to ^ius as a general, althou^ he was repeatedly 
defeated by the English umer Wellington, for to soldiers were 
but raw oonscripts, whfle those of Wellington wore the veterans 
of many campaigns. 

Such WOE the military career of Marshal Souk. His polkical 
career was by no means so creditable, and it has been said of 
hto that be had character only in front of the enemy. After 


the first abdication of Napoleon he declared himself a Royalist, 
received the order of St Louis, and acted as minister for war from 
the 3rd of December 1S14 to the nth of March 1815. , When 
Napoleon retumed,from Elba Soult at once declared himself a 
Bonapartist, was made a peer of France and acted as major- 
general (chid of staff) to the emperor in the campaign of Water¬ 
loo, in which rok be distinguished himself far less than he had 
done a.s commander of an over-matched army. At the Second 
Restoration he was exiled, but not for bng, for in 1819 he was 
recalled and in i8ao again made a marshal of France. He once 
more tried to show hiitoelf a fervent Royalist and was made a 
peer in 1827. After the revolution of 1830 he made out that be 
was a partisan of Louis Philippe, who welcomed his adhesion 
and revived for him the title of marshal-general. He served a;, 
minister for war from 1830 to 1834, as ambassador extiaordinar-' 
to London for the coronation of Queen Victork in 1838, and 
again as minister for war from 1840 to 1844. In 1848, when 
Louis Philippe was overthrown, Soult again declared himself 
a republican. He died at his castle of Soult burg, near his 
birthplace, on the 26th of November 1851. Soult himself wrote 
but little. He published a memoir ju.stifying his adhesion to 
Napoleon during the Hundred Days, and bis notes and journals 
were arranged by his son Napoleon Hector (1801-1857), who 
published tlic first part {Memories du marechal-general Soidt) in 
1854. Le Noble’s Memories sur les operations des Franfsis tn 
Galicie are supposed to have been written from Soult papers. 

See A. Salk, Vie politique du tnarichal Soult (Paris, 1834) ; A. 
de GrozoUer, Le Marhhal Soult (Castres, 1851); A. Combes, Bisloire 
anecdotique du marhhal Soult (Castres, 18O9). 

SOUMET JkLEXABORE (1788-1845),French poet,was born on 
the 8th of February 1788 at (kstclnaudary, department of Aude. 
His father wished him to enter the army, but an early developed 
love of poetry turned the boy’s ambition in other directions. 
He was an admirer of Klopstcs^ and Schiller, then little known in 
France, and reproached Mme de Stacl with luck of enthusiasm 
for her subject in £>e VAUemagne. Soumet came to Paris in 
i8io, and some poems in honour of.Napoleon secured to nomi¬ 
nation as auditor of the Conseil d’Etat. His well-known elegy 
La Pauvre fUle appeared in 1814, and two successful tragedies 
produced in 1822, Clytemnestre and Saul, secured hb admission 
to the Academy in 1824. Jeanne d’Arc (1825) aroused great 
enthusigsm, and was the best of his plays. Among his other 
pieces EliseAtlh de France (1828), a weak imitation of Schiller’s 
Don Carlos, may be noted, but Lumet’s real bent was towtads 
epic poetry. His most considerable work is a poem inspired 
by Klopstock, La Divine ipopee, which describes the descent of 
Christ into Hades. Under Louis XVIll. be became librarian 
of Saint-Qoud, and 5ubse<|uently was transferred to Rambouillet 
and to Compkgne. He died on the 30th of March 1845, leaving 
an unfinished epic on Jeanne d’Arc. ICs daughter Gabrielle 
(Mme Beauvain d’Altenheim) had coUaborated with ten in some 
of his later works. 

BOUin>,t subjectively the sense impression of the organ of 

1 " Sound " is an interesting example of the numerous homony¬ 
mous words in the English language. In the sense in which it is 
treated in this article it appears in Middle English as soun, and 
comes thiongh Fr. son from Lat. sortus\ the 4 is a mere addition, 
as in the nautical term " bound " (outward, homeward bound) for 
the earlier " bonn," to make ready, pr^re. In the adjectival 
meaning, hsaltby, pearfect, complete, chieny used of a deep undis¬ 
turbed steep, or of a well-based argument or doctrine, or of a person 
well tiaineo m his profession, the word is in O. Eng, sund, and appears 
also in Ger. gesund, Du. gesond. It is probably cognate with the 
Lat, sanus, heMfhy, whence the Eng. sane, insanity, sanitafiofi, > 
Ac. Lastly, there ia a group of words which etymolt^sts are in- 
dined to treat as being au forms of tbe word which in O. Mag. ia.tptnd,; 
meaning “ swimming." These words are for (i) the swim-Madder 
of a fish; (2) a nairrow stretch of water between an inland sea and 
the ocean, or between an island and the mainland, Ac., ef. SovKb, 
Tbb, below; (3) to test or measure the depth of anythmg, paitictt- 
krly the d^th of water in lakes or seas (see Soomdino, below). 
As a substantive the term is used of a surgical instrument for the 
exploration of a wound, cavity, Ac., a probe. In these senses 
the word has frequently been referred to Cat. sub unda, under tiw 
water; and Fr. sombre, gloomy, possibly from sub smibra, bensoth 
the sfkde, is given as a psnUeL ; . 
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is " longitudinal.” There is no “ transverse ’’ disturbance, that 
is, there is in air no motion across the line of propagation, for 
such motion couH only be propagated from-one layer-to the 
next by the “ viscous ” resistance to relative motion, and would 
die away at a very short distance from the sonroe. But trass- 
verse disturbances may be propagated as waves in solids. For 
instance, if a rope is fixed at one end and held in the hand at the 
other end, a transverse jerk by the hand will travel as a trans¬ 
verse wave along the rope, hti liquids sound waves are longi¬ 
tudinal as they are in air. But the waves on the surface of 
a liquid, which are not of the sound kind, are both longitudinal 
and transverse, th - compound nature being easily seen in 
watching the motion of a floating particle. 


Displacement Diagram. —We can represent waves of lo^tudinal 
displacement by a curve, and this enables us to draw very important 
conclusions in a very simple way. Let a train of waves be passing 
from left to right in the direction ABCX) (fig. 3). At every point 
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let a line be drawn perpendicular to AD and proportional to the 
displacement of the particle which was at the point before the 
disturbance began. Thus let tliu particle which was at L be at 
/, to the right or forwards, at a given instant. Draw LP upward 
and’some convenient multiple of LI. Let the tiarticle which was 
at M originally be at m at the given instant, being displaced to 
the left or backwards. Draw My downwards, the same multiple 
of Mm. Let N be displaced forward to «. Draw NR the same 
multiple of N« and upwards. If this is done for every point we 
obtain a continuous curve APBWKD, which represents the dis¬ 
placement at every point at' the given instant, though by a length 
at tight angles to iltc actual displacement and on an arbitrary 
scale. At the points ABCD there is no displacement, and the 
line AD through tlicse points is called the axis. Forward dis¬ 
placement is represented by height above the axis, backward 
displacement by depth below it. In ordinary sound waves the dis- 
j^aeUUmt. is very minute, perhaps of the order lo-* so that 
we multiply it perhaps by 100,000 in forming the displacement 
curve. 

Wave Length and Freqittmey. —^If tHe waves arc continuous and 
each of the sain<! shajic they form a " train,” and the displacement 
curve repeats itself. The'shortest distance in which this repetition 
occurs is called the wave-length. It is usually denoted by \. In 
fig. 3, AC = A. If the source makes n vibrations in one second 
it is said to have " frequency " n. It sends out n waves in each 
second. If each wave travds out from the source with velocity 
U the « waves emitted in one second must occupy a length U and 
ttcteforc U = »A. 

Distribution of Compression and Extension in a Wave. —Let fig. 4 
he the displacement diagram of a wave travelling from left to rig^. 



FlCt 4. 


At A the air occupies its original position, while at H it Is 
towards the right or away from A since HP is, above the axis. 
Between. A and H, Hum, and about.H, it is extended. At J the d^ 
placement is forward, out since the owiwe at Q is pawM fo fM 
axis the dirolacement is approximately the same for all the points 
close to J, and the air is neifhor latended nor compressed, but 
merely displaced bodily a distance represented by JQ. At B 
there is no displacement, tat. at K there U dispTaeemeat towarfs 
B represented by KR, Ls. there is compression At L ttare is ^ 
diKiuceinent towards B and again eompresaon At M, as at J, 
there is nbithef extension nor cotepresSiOT. At N the displacement 
is away from C and there is eXtfeBSion. The dotted curve represents 
fjie distrflfntidtJ of Comprrtisioil by height stopve the axis, andirf 
exteosiott by dfeptH' b^w it. Or wi may take it as representing 
thh pteasfi^i-eitdeHS' of^ the normal pmssure in compsesslonj 
defect fmm ft in ekfenlfiOn 

The figure shows that when the curve of displabemen*. slepe* 
dowm in! the; dtoettion of pfropagatioil there is rampression, Md 
the prassuBB isabovo the.normal, and th^ when itsU^ up,.there 

to etrtensionnandrthe pressure,is befow tho.oormfo,,. 

Diitribtdion of VilaMv.in a Wauer^U a.wBy6.t(Ai^mi,iSiwii»t 


Di^indion of,Vel(t4hf in •ilFtaSr-'il» ' , v-- ■ u 
rft»ai(<on-.l«fo,toSveUijig. may he 


oh Che 


displacement cuiVe. Let the Wave AQBTC (fig. S) travel to 


A'CSTIC' In a very short tfme. In that short time the displace¬ 
ment at H decreases from HP to HP' or by PP'. The modOa of 
the particle is thieref<»e backwards towards A. At J the displace¬ 
ment remains the same, or the particle is not moving. .A^ K it 
increases by RR' foijwards, or the motion is forwards towards B. 
At Lthcdi^lacemerit backward decreases, or the motion is forward. 



At M, as at Jj there is no change, and at N it is ^sily seen that 
the motion is backward. The distribution of velocity then is 
rcjiresented by the dotted curve and is forward when the curve 
is above the axis and backward when it is below. 

Com]iaring figs. 4 and 3 it is seen tliat the velocity is forward in 
compression and backward in extension. 

The Relations between Displacement, Compression and Vdocity .— 
The relations shown by figs. 4 and 3 in a general manner- may 
easily be put into exact form. Let UX (fig. 6) be the direction 
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of travel, and let x be the distance of any point M from a fixed point 
O. Let ON =■ s -f (is. Let MP = y represent the forwaref di»- 
placement of the particle originally at M, and NQ ^y dy that 
of the particle originally at N. The layer of air originally of thick¬ 
ness dx now has thickness dx -f dy, since N is displaced forwards 
dy more than M. The volume dx, then, has increased to dx + dy 
or volume I has increased to i -f dy/dx and the increase of vohlme 
I is dyfdx. 

Let £ be the bulk modulus of elasticity, defined as increase of 
pressure -f decrease of volume per unit volume whore the pressure 
increase is so small that this ratio is constant, a the small increase 
of pressure, and — (dyfdx) the volume decrease, then 

E «■•/( — dyfdsij or » /E = — dyfdx. (i) 

This gives the relation between pressure excess and displacement. 

To find the relation of the velocity to displacement and pressure 
we shall express tlic fact that the wave travels on carryiw all its 
conditions with it, so that the displacement now at M will arrive 
at N While the wave travels over MN. Let U be the velocity of 
the wave and let u bo the velocity of the particle originally at N. 
Let MN » dx =. Vdt. In the time dt which the wave tuees to 
travd over MN the particle displacement at N changes by OR, 

and QR = - ndi, so that Ql^N-»/U. But QR/ShT- 

dyfdti. Then 

w/U > - dyfdx. (2) 

This gives the velocity of any particle in terms of the disjfiacemcot. 
Equatmg (i) and (i) 

«/C = »/E, (3) 

which gives the particle vekieity m terms of the pressure excess. 

Ceneially, if any condition p in the wave is carried forward 
unchanged with velocity U, the ohange of ^ at a given point in 
time dt is equal to the taange of p as we go bacA Mong i£e curve 
a . distance dx Vdt at the beginning of di. 


Then 


dx 


’• Tdp. 

“^U '3 


The Characteristics of Somd Waves CotreSpvetding to Loudness, 
Pitch and QWali/y.-r-^unds differ from each otltoi: only in the 
three respects of loudness, pitch’ and’ quhUiy. 

The loudness of the sound brought by a train of waves of 
given wesvfr-lengtb (depends on the extent oi the- to and. fro 
eXCUrsioA dt the ah- porticlesi This is obvious: ifi we cotMider 
that tiHe* gteatei* tffe vibration of the sonree fhe gr«a*fr the 
excursion of. the *ir in. the issuing, waves, and'flhe; loiidiK is the 
sound, heardi Hidf. the total exoursbn is oaQed the atnpUiude. 
Thus ' in % 4 (gr is the amplitude. Methods of measufing. the 
amplitude iff waves in air have been devised and will 
be described^, fatet, We may say here the enei^'or the 
mtensky ot the sound of given wave-length is proportional 

to the MfiMire'ofthe asn^tniM. 

■ ^®e‘^^■pi?'a^Spuna/thedpti^•wlfieh‘we ass^tb'iti' d^nds 
bnijbe hugii)w.oI.waV4tjfece(^ l^ifhe ear per i^hK' lliiis IS 
gene(a%jequal tojthemuDctber oiivmves issuing-from tbe souroe 
pep-s^eimd;' dad'- dherefoie< eqmd-to its 'froquem^' i^^vibiwtieiL 
Experiments, which will be described ihost conveidewtl;^ “iftm 
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we discuss methods of determining the frequencies of sources, 
prove conclusively that for a given note the frequency is the 
some whatever the source of that note, and that the ratio of the 
frequencies of two notes forming a given musical interval is the 
same in whatever part of the musical range the two notes are 
situated. Here it is sufficient to say that the frequencies of a 
note, its major third, its fifth and its octave, are in the ratios 
of 4: 5:6:8. 

'fhe quality or iinAre of sound, i.e. that which differentiates 
a note sounded on one instrument from the same note on another 
instrument, depends neither on amplitude nor on frequency or 
wave-lengt)i. We can only conclude that it depends on wave 
form, a conclusion fully home out by investigation. The dis¬ 
placement curve of the waves from a tuning-fork on its resonance 
b IX, or from the human vou e sounding 00, are nearly smooth 
and symmetrical, as in fig. ^a. That for the air waves from a 
violin are probably nearly as in fig. ib. 



Fig. 7. 


Calculation of the Veheity oj Sound Waves in Air ,—^The velocity 
with which waves of longitudinal disturbance travel in air or 
in any other fluid can lie calculated from the resistance to com¬ 
pression and extension and the density of the fluid. It is con¬ 
venient to give this calculation before prccee^g to describe 
the experimental determination of the velocity’in air, in other 
ga.ses and in water, since the calculation serves to some extent 
as a guide in conducting and interpreting the observations. 

The waves from a source surrounded by a uniform medium at 
rest spread out as spheres with the source as centre. If we take 
one of these spheres a distaiice from the source very great as 
compared with a single wave-length, and draw a radius to a 
point on the .sphere, then for some little way round tlmt point 
the sphere may be regarded as a plane perpendicular to the 
radius or the line of propagation. Every particle in the plane 
will have the same displacement and the same velocity, and these 
will be perpendicular to the plane and parallel to the line of 
propagation. The waves for some little distance on each side 
of the plane will be practically of the same size. In fact, we may 
neglect the divergence, and may regard them as “ plane waves.” 

We shall investigate the velocity of such plane waves by a method 
which is only a slight modillcaliun of a method given by W. J. M. 
Eankine {Phil. Trans., 1H70, p. 277). 

Whatever the form of a wave, we could always force it to travel 
on with that form unchanged, and with any velocity we chose, 
if we could apply any " external ” force we liked to each particle, 
in addition to the " internal " force called into play by the com¬ 
pressions or extensions. For instance, if we have a wave with 
displacement curve of form ABC (fig. 8), and we require it to travel 



Fig. S. 


on in time dt to A'B'C', where AA' = Uii<, the displacement of the 
mirticle originally at M must change from PM to F'M or by PP'. 
This change can always be eifected if we can apply whatever force 
m^ be needed tp produce it. 

We sball investigate the external force needed to make a train 
of pUme we,ves travel on unchanged in form with velocity U. 

We shall; regard the external force as applied in the form of a 
pressure X per square centimetre parallel to the line of propagation 
and varied from point to point as required in order to make the dis¬ 
turbance travel on unchanged in form With the specified velocity U. 
In additiott there will be the internal force due to the change in 
volume, and consequent change in pressure, from ^nt to point. 

Suppose that the whole of the medium is moved backwards in 
qiace along the line of ptoparation so that the undisturbed portions 
travel with the velocity XJ. The disturbance, or the train of waves, 
is then fixed in space, though fresh matter continually enters the 
disturbed anion at one end undergoes the distutbance, and then 
Iraves it at the other end. 


Let A (fig. 9) be a point fixed in space in the disturbed region, 
B a fixed point where the medium is not yet disturbed, the meffium 

A B 

—.. . 1 -- — "-I 'i 

Fig. 9. 

moving through A and B from right to left. Since the condition 
of the medium between A and B remains constant, even though 
the matter is continually changing, the momentum possessed by 
the matter between A and B is constant. Therefore the momentum 
entering through a square centimetre at B per second is equal to 
the momentum leaving through a square centimetre at A. Now 
the transfer of momentum across a surface occurs in two ways, 
firstly by the carriage of moving matter through the surface, and 
secondly by the force acting between the matter on one side of the 
surface and the matter on the other side. U cubic centimetres 
move in per second at B, and it the density is ft, the mass moving 
in tlirough a square centimetre is ftjU. But it has velocity U, and 
therefore momentum ft,U“ is carried in. In addition there is a 
pressure between the layers of the medium, and if this pressure 
m the undisturbed parts of the medium is P, momentum P per 
second is being transferred from right to left across each square 
centimetre. Hence matter the moving in is receiving on this 
account P per second from the matter to the right of it. The total 
momentum moving in at B is therefore P f„U“. Now consider tlx- 
momentum leaving at A. If the velocity of a particle at A relative 
to the undisturbed parts is u from left to right, the velocity of thi‘ 
matter moving out at A is U — and the momentum carried 
out by the moving matter is (i(U — «)“. But the matter to (lie 
right of A is also receiving momentum from the matter to the loft 
of it at the rate indicated by the force across A. Let tlie excess 
of pressure due to change of volume be i, so that the total 
" internal " pressure is P -|- i. There is also the “ external" 
applied pressure X, and the total momentum flowing out per 
second is 

x-iF + a + piV- uy. 

Equating tliis to the momentum entering at B and subtracting P 
Irom each, 

X-f-fi-f.g(U-«f (4) 

If y is tile displacement at A, and if E is the elasticity, substituting 
for u and « from (2) and (3), we got 

But since the volume dx with density ft, has become volume dx -(- dy 
with density p, 

p(i+^)=(^r 

Then X - e| + ft,U»(l + 

or X=>{E-p„V»)dy/dx. (5) 

If then we apply a pressure X given by (5) at evciy point, and move 
the medium with any uniform velocity U, the disturbance remains 
fixed in space. Or if we now keep the undisturbed parts of the 
medium fixed, the disturbance travels on with vcloaty U if wc 
apply the pressure X at every point of the disturbance. 

If the velocity U is so chosen that E — p^lP = o, then X — o, 
or the wave travels on through the action of the internal forces 
only, unchanged in form and with velocity 

U - ,y(E/g). ((-) 

The pressure X is introduced in order to show that a wave can 
be propagated unchanged in form. If we omitted it we should 
have to assume this, and equation (6) would give us the velocity 
of propagation if the assumption were justified. But a priori we 
are hardly justified in assuming tliat waves can be propagated at 
all, and certainly not justified in assuming that they go on unchanged 
by the action of the internal forces alone. If, however, we put 
on external forces of the rrauired type X it is obvious that any 
wave can be propagated with any velocity, and our investigation 
shows that when U has the value in (6) then and only then X is 
zero everywhere, and the wave will be propagated with that velocity 
when once set going. 

It may be noted that the elasticity £ is only constant for small 
volume changes or for small values at dy/dx. 

Since by diSnition E = — v{dp/dv) = plap/dp) equation (6) becomes 

U = ^{dpfdp). (7) 

The value U »■ s/iE/p) was first virtually obtained by Newton 
{Principia, bk. ii., § 8, props. 48-49). He supposed tiiat in air 
Boyle's law holds in the extensions and compressions, or that 
p = hp, whence dpjdp = A =« p/p. His vjJue of the velocity in 
air is therefore 

U ^ijipfp) (Newton's formula). 

At the standard pressure of 76 cm. of mercury or 1,014,000 
dynes / sq. cm., the density of dry air at o” C. Being taken as 
o'o0M93, we get for the velocity in dry air at o* C. 

Ug • 28,000 cm.see. (about 920 ft./see.) 
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approximately. Newton found 979 ft./aec. But, as we riiall sec, 
all the determinations give a value of Uj in the neighbourhood of 
33,000 cm./sec., or about 1080 ft./sec. This discrepancy was not ex- 
plsiined till 1816, when Laplace {Atm. de chimie, 1816, vdl, iii.) pointed 
out that the compressions and extensions in sound waves in air 
alternate so rapinly that there is no time for the temperature 
inequalities produced by them to spread. That is to say, instead 
of using Boyle’s law, which supposes that the pressure changes so 
exceedingly slowly tliat conduction keeps the temperature constant, 
we must use the adiabatic relation p kpy, whence 
dpldp = ykfy-l 

and U = iJirPip) [I.aplaco’s formula]. (8) 

If we take 7 = f4 we obtain approximately for the velocity in 
dry air at 0° C. 

Uo = 33,150 cm./avc., 

which is closely in accordance with observation. Indeed Sir 
G. G. Stokes [Math, and Phvs. Papers, iii. 142) showed that a very 
small departure from the adiabatic condition would lead to a 
stifling of the sound quite out of accord with observation. 

If wo put p — kp(i -f at) in (8) wc get the velocity in a gas at 
<°C. 

lh= ,J{yh[i +«f)} 

At o” C. we have U„ = i.J{yh) , and hence 
U, = -)-«/) 

= U„ (1 H- 0-OOI84/) (for small values of f). (9) 
The velocity then .should be independent ol the barometric pressure, 
a result confirmed by observation. 

For two ditlerent gases with the same value of y, but with densi¬ 
ties at the same pressure and temperature respectively (i, .tii.l pj, 
we should have 

IT|/Uj = J(.pJp,), (10) 

another result confirmed by observation. 

Alteration of Form of the H'aufs when Pressure Changes are Con¬ 
siderable. —When the value of dyjdx is not very small E is no longer 
constant, but is rather greater in compression and rathu less in 
extension than 7P. This can be .seen by considering lliat tlto 
relation between p and p is given by a curve and not by a straight 
line. The consequence is that the compression travels rather 
faster, and the extension rather slower, than at the speed found 
above. 

We may gel some idea ol the effect by supposing that for a short 
time the change in form is negligible. In the momentum equation 
(4) we may now omit X and it becomes 

„ + p(U - «)» = p„U*. 

Let us seek a more exact value for w. If when P changes to P -i- » 
volume V changes to V — v, then (P -f- «>) (V — v)l — PVb 

whence si = = 7?^‘’^i -p 

We have U—»=:U(i —w/U) = U(i —u/V), since «/U = —dyfdXravfV. 
Also since g(V — v)— p,^', or g = p,J(i — »/V), tlien p(U — «)* = 
Wpmt-vpJ). 

Substituting in the momentum equation, we obtain 

whence U“ = « ). 

If U = s/iyyjpiil is the velocity for small disturbances, we may 
put Uo for U m the small term on the right, anJ wc have 

or fJ = U„ +i(7-t-i)«. (ii) 

Tills investigation is obviously not exact, for it assumes that the 
form is unchanged, i.e. that tlie momentum issuing irom A (fig. 9) 
is equal to that entering at B, an assumjiticn no longer tenable 
■when the form clianges. But for very small times the assumption 
may perhaps be made, and the result at least shows the way in which 
the velocity is afiected by the addition ol a small term depending 
on and changing sign with u. It implies tliat the different parts 
of a wave move on at difhaent rates, so th.at its form must change. 
As we obtained the result on the supposition of unchanged form, 
we can of course only apply it -for such short lengths and such short 
times that the part dealt with does not appreciably alter. Wc see 
at once that, where m = o, the velocity lia.s its " normal" value, 
while where u is positive the velocity i-s in excess, and where « is 
negative the velocity is in defect of the normal value. If, then, 
a (fig. 10) represents the displacement curve of a train of waves, 
b win represent the pressure excess and particle velocity, and from 
(il) we see tlat while the nodal conditions of b, with <5 = o and 
« — o, travel with vclocitj’ J[E/p), tJie crests exceed that velocity 
by i(7 + i)t*, tbe hollows fall short of it by i(y -f i)«, 
with the result that the fronts of the pressure waves b^mo 
steeper and steeper, and the train 6 changes into sometliing 
like c. If the stances gets very.groat our investigation ceases 
to apply, and neither experiment nor theory has yet shown what 
happens, l^bably (here is a breakdown of the wave somewhat 


like the breaking of a water-wave when the crest gains on the next 
trough. In ordinary sound-waves the effect of the particle veloci^ 
in affecting the velocity of transmission must be very sinaU. 



Experiments, referred to later, have been made to find tlie 
amplitude of swing of the air jiarticles in organ pipes.-- Thus 
Mach found an amplitude 0'2 cm. when the issuing waves were 
250 cm. long. The amplitude in the pipe was certainly much 
greater than in the issuing waves. Let us take the latter as o-i mm. 
in the waves— a. very extreme value. The maximum particle 
velocity is 2v«a (where n is the fret]uency and a the amplitude), 
or avdXSIk. This gives maximum u =• about 8 cm./sec., which 
would not seriously change the form of the wave in a few wave- 
lengtlis. Meanwhile the waves are spreading out and the value 
of « is falling in inverse proportion to the distance Irom tlie source, 
so that very soon its effect must become negligible. 

In loud sounds, such as a peal of thunder from a near flash, or 
the report of a gull, the effect may be comsidcrable, and the rumble 
of the thunder and the prolonged boom of the gun may perhaps 
be in part due to the breakdown of the wave when the crest ol 
maximum pressure lias mo'ved up to the front, though it is probably 
due in part also to echo from the surfaces of heterogeneous masses 
of air. But there is no doubt that with very loud explosive sounds 
the normal velocity is quite considerably exceeded. Thus Regnault 
in his classical experiments (described below) found that the velocity 
of the report of a pistol carried through a pipe diminished with the 
intensity, and his results have been confirmed by J. Violle and T. 
Vautier (sec below). W. W. Jacques (Phil. Mag., 1879, 7, p. 219) 
investigated the transmission of a report from a cannon in different 
directions; he found that it rose to a maximum of 1267 ft./sec. at 7°, 
to 90 ft. in the rear and tlien fell off. 

A very curious oliservation is recorded by the Kev. G. Fisher 
in an appendix to Captain Parry's Journal of a Second Voyage to 
the Arctic Regions. In describing experiments on the velocity of 
sound ho states that " on one day and one day only, February 9, 
1822, the officer’s word of command ' fire ’ was several times heard 
distinctly both by Captain Parry and myself about one beat of the 
chronometer (nearly half a second] after the report of the gun." 
This is hardly to be explained by equation (11), lor at the very liont 
of the disturbance u — o and the velocity should be normai. 

The Energy in a Wave Train. —The energy in a train of waves 
carried forward with the waves is partly stram or potential energy 
due to change of volume of the air, partly kinetic energy due to tie 
motion of the air as the waves pass. We shall show that if ■we 
sum these up for a whole wave the potential energy is equal to 
the kinetic energy. 

The kinetic energy per cubic centimetre is where p is the 
density and « is the velocity of disturbance due to the jiassi.ge ol 
the wave. If V Is the undisturbed volume of a small portion ol 
the air at the undisturbed pressure P, and if it becomes V — : 
when the pressure increases to P -f i, the average pressure during 
the change may be taken as P -f Jfi, since the pressure excess lor 
a small change is proportional to the change. Hmce tlie work 
done on the air is (P -f i5)ti, and the work done per cubic centi¬ 
metre is (P 4- 1S)»/V. The term Pii/V added up for a complete 
wave vanishes, for P/V is constant and 2ti = o, since on the whole 
the compression equals the extension. We have tlien only to con¬ 
sider the term ^ati/V. 

But v/V = w/U from equation (2), 
ana u = E«/U from equation {3), 

Tben Jfie/V = 1 E«>/U* «= ipU^ from ^ugtion (ff). 

Then in the whole wave the potential energy equids the kinetic 
energy and the total energy in a complete waveina cohunn 1 sq. cn 

cross-section is W = pitMx. 
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We may find hers the value oi this when we'have a tnUn oi waves 
)a which the diaplacenwnt ie represented by a sine curve etC amplitude 

a, viz. y - a sin —(* ” Vi), For a discussion of this type of wave, 

see below. * 


We have 


^ . 

'~di' 


■■ - -*Ua cos ?-(* - 
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■Vi), 


and 


cos=?r(z. 
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(12) 

(13) 


Jo J I 

= 2pirl'%7A 

The energy per cubic centimetre on the average i.s 
2,iir“ll2<rf/A“ 

and the energy jmssing per second- through 1 sq. cm. perpendicular 
to the line of propagation is 

2pirnJ»a“/aa (r4) 

The Pressure of .Sound JFai/c.r.—Sound waves, like light waves, 
exercise a small pressure against any surface upon which they im¬ 
pinge. The existence of this proasuro has been demonstrated 
experiraentaJly by W. Altberg (Attn, der Physik, 1003, li, p. 403). 
A small circular disk at one end of a torsion arm formed pari of 
a solid wall, but was free to move tlirough a hole in the wall Miglil ly 
larger than file disk. When intense sound waves impinged on the 
wall, thedibk moved back through thBhole,aud by an aniountshowrag 
a pressure of the order given by the following investigation:— 
Supjiose that a train of waves is incident normally on the surface 
S (fig. u), and that they are absorbed there without reflection. 

Let AKCU be a column of oir 
t sq. cm. cross-section. The 
pressure on CD is equal to the 
momentum which it receives per 
second. On the whole the air 
within ABCD neither gains nor 
loses momentum, so that on the 
whole it receives as much 
throi^h AB as it gives up to Cl). 
If F is the undisturbed pressure 
and F + £ the pressure at AB, 

the niomontum entering through AB per second is j’ (P -f a 4 
■But j’ VM = F is the normal pressure, and as we only wish to find 
the excess we may leave this out of account. 

The excess pressure on CD is therefore (a 4 fuf)dt. But the 

values of a 4 p«* which occur successively during the second 
at AB exist simultaneously at the beginning of the second over 
the distance U behind AB. Or if the conditions along this distance 
U could be maintaiped constant, and we could travel back along 
it uniformly in one second, we should meet all the conditions actually 
arriving at AB and at the same intervals. If then is an element 
of the path, putting dt ~ d(/V, we have the average excess of 
pressure 

p — j' (» 4 pu‘)di — j (“ + 

Here d( is an aclii.il length in the disturbance. We have u and u 
expressetl in terms of the original length dx and the displaceiuent 
dy so that we must put d( = dx fly = (i 4 dyjdx)dx, and 
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^ = i/"(£4p«n(i4g)fl2r. 


,741 v''\ Tfjf , r4i/flvV1 
= T-P (v + — - 0‘^ [- dx+ -r [d-x) 1 


We have already found that if V changes to V — v 
741 v* 

■“T’Vs, 

mnee r/V =« — rfy/flv. 

Wc also have pM” p„«V() + dy/Jx). Substituting these values 
and neglecting powers of dyfdx above the second we get 

o since the sum of the displacements »: o. Then 
putting {dy/d*)‘ (»/U)*, we have 

i» J(7 4 I) average energy per cubic ceirtimetrc, (15) 
a result first published by Lord Kaylaigh (Phil. Mag., rgos, 10, 

^ li tSe train of waves is reflected, the value of ^ at AB will be the 
sum of the values for the two trams, and will, on the average, be 
dcmlfled. The pressure on CD wUl therefore be doubled. But 
the energy vwH also be douMefl) SO' that (13) stili-gives the average 
excess of pressure. 


Buperimental Determinations of the Velocity of Sound. 

Aa obvious method tl determining the velocity of sound 
in air consists in storting some sound, say by firing a gun, and 
stationing an observer at some measured distance from the 
gun. Tto observer measures by a clock or chronometer the 
time elapsing between the receipt of the flash, which pas.ses 
practically instantaneously, and die receipt of the report. The 
distance divided by the time gi'ves the velocity of the sound. 
The velocity thus obtained will be affected by the wind. For 
instance, William Derham (^PhU. Trans., 1708) made a series 
of observations, noting the time taken by the report of a cannon 
fired on Blackhcath to travel across the Thames to Upminster 
Church in Essex, 12I m. away. He found that the time varied 
between 55 J seconds when the wind was blowing most strongly 
with the sound, to 63 seconds when it was most strongly against 
the sound. The value for still air he estimated at 1142 ft. per 
second. He made no correction for temperature or humidity^ 
But v/hen the wind is steady its effect may be eliminated by 
“ reriprouil ” observations, that is, by otiscrvations of the time 
of passage of sound in each direction over the measured distance. 

I.ct D be the distance, U the velocity of sound in still air, and 
w the velocity of the wind, supposed for simplicity to blow directly 
from one station to the other. Let T, and T„ be tfic observed times 
of passage in the two directions. We have U 4 w = D/T, and 
U — Bi = D/Tj. Adding and dividing by 2 


u = 




If T, and T. are nearly equal, and if T t_ J(T, 4 Tj), tliis is very 
nearly U ^ D/T. 

The reciprocal method was adopted in 1738 by a commission 
of the French Academy (Metnoires de Vacademic des sciences, 
1738). Cannons were &ed at half-hour intervals, alternately 
at Montmartre and Montlh^^, 17 or 18 m. apart. There were 
also two intermediate stations at which observations were 
made. The times were measured by pendulum clocks. The result 
obtained at a temperature about 6° C. was, when converted to 
metres, U = 337 metres/second. 

The tlieoreticad investigation given above shows tliat if U 
is the velocity in air at C. then the velocity U„ at 0° C. in the 
same air is indejiendcnt of the barometric pressure and tliat 
U,, = U/(i 4 0-001841), whence U,, = 332 met./sce. 

In 1822 a rommission of the Bureau des Eongitudes made 
a series of experiments bet-ween Montlhiry and Villcjuif, 11 m. 
apart. Cannons were fired at the two .stations at intervals 
of five minutes. Chronometers were used for timing, and the 
result at 15-19“ C. was U »= 340-9 met./sce., whence U„ = 330-6 
mct./sec. (F. J. D. Arago, Connaissance des temps, 1825). 

When the measurement of a time interval depends on an 
observer, his “ personal equation ” comes in to affect the 
estimation of the quantity. This is the interval between the 
arrival of an event and his perception that it has arrived, or 
it may be the interval between arrival and his record of the 
arrivm. This personal equation is different for different observeis. 
It may differ e-ven by a considerable fraction of a second. 
It is different, too, for different senses with the same observer, 
and different even for the same sense when the external stimufi 
differ in intensity. When tlie interval between a flash and a 
report is measured, the personal equations for the two arrivals 
are, in all probability, different, that for the flash being most 
likely less than that for the sound. In a tong series of experi¬ 
ments carried out by V. Regnault in the years 1862 to 18^ on 
the velocity of sound m open air, in air in pipes and in varies 
other gases in pipes, he sought to eliminate personal equation 
by dispensing with the human element in the otservations, 
using electric receivers as observers. A short account of these 
experiments is given in Phil. Mag., 1868, 35, p. i6r, and the 
full account, which serves as an excellent«xan^le of the extra¬ 
ordinary care and ingenuity of Regnault’s work, is pven in the 
Mimoires dee I’aead^e des sciences, 1868, xxxrvii. On page 
459 of the Mimeirt will be found a list of previoiu careftff 
expwiments on the velocity of sound. 

In the open^ir exjperiments the receiver consisted of a laigp 
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cone having a thin india-rubber membrane stretched over its 
narrow end. A small metal disk was attached to the centre 
of the membrane and copnected to earth by a fine wire. A metal 
contaCt-piece adjustable by a screw could be made to just touch 
a point at the centre of the. disk. When contact was made it 
completed an electric circuit whiA passed to a recording station, 
and there, by means of an electro-magnet, actuated a style 
writing a record on a band of travelling smoked paper. On 
the same band a tuning-fork electrically maintained and a 
seconds clock actuating another style wrote parallel records. 
The circuit was continued to the gun which served as a source, 
and stretched across its muzzle. Wlien the gun was fired, 
the circuit was broken, and the break was recorded on the paper. 
The circuit was at once remade. When the wave travelled 
to the receiver it pushed back the disk from the contact-piece, 
and this break, too, was recorded. The time between the breaks 
could be measured in seconds by the clock signals, and in 
fractions of a second by tlie tuning-fork record. The receiving 
apparatus had what we may term a personal equation, for the 
break of contact could only take place when the membrane 
travelled some finite distance, exceedingly small no doubt, 
from the contact-piecc. Hut the apparatus was used in such a 
way that this could be neglected. In some experiments in 
which contact was made instead of broken, Rcgnault determined 
the personal equation of the apparatus. 

To eliminate wind as far as possible reciprocal firing was 
adopted, the interval between the two firings being only a few 
seconds. The temperature uf the air traversed and its humidity 
were ob.scrvcrl, and the result was finally corrected to the velocity 
in dry air at 0° C. by means of equation (10). 

Regnanlt used two ditlcrenl distances, viz. 1280 metres and 2445 
mstreB, obtaining from the first U,, = 331 "37 mot./scc.; but the 
number of experiments over the longer distance was greater, and he 
appears to have put more confidence in the result from them, viz. 
U„ = 33071 mcl./sec. 

In the Phil. Trans., 1872, 1O2, p. i, is given an interesting deter¬ 
mination made by E. J. Stone at the Cape of Good Hope. In- this 
exjieriment the personal equations of the observers were deter¬ 
mined and allowed for. 

VeUicily 0/ Sound in Air and oilier Gases wtJPtpCi.—In the 
memoir cited above Regnault gives an account.of determinations 
of the veloi-ily in air in pipes of great length and ofi diameters 
ranging from o'108 metres to I'l metJes. He used ■various 
sources and the method of electric registration. He found 
that in all rases the velocity decreased with the diameter. The 
sOtind travelled to and fro in the pipes several times before the 
signals died away, and he found that the velocity decreased 
with the intensity, tending to a limit fur. very ft^le sorods, 
the limit being the same whatever the.saunie. This limit for 
a diameter I'l m. was ^ 3S°’fi mel./sec., while for a diameter 
O' 108 it WES U„ = 324" 2^5 met./sec. 

Rcgnault also set up a shorter length of pipes of diwnetw 
o'ToS m. in a court at the College (k Fraaice, and with this 
length he could use dry air, vary the pessure, and fill with other 
gases. He found that within wide limits the velocity was inde¬ 
pendent of the pressure, thus confirming the tiieory. Com¬ 
paring the velocities of sound U, and Uj in two difierent gases 
with densities p, and at ■the same temperature , and pressure, 
and with ratios of specific heats fu fi, theory gives 
Ui/Ua “ s/h'W'W’i}' 

This formula was very nearly confirmed for hydrogen, carbon 
dioxide and nitrous oxide. 

J. Viblle and T. Vautier {Am. cMm. phys., 1890, voK rp) 
made observations with a tube o"; m. in diameter, and, 
using Regnaulfs apparatus, found Hat the ■velocity could 'be 
represented by * 

33i'3(t ■+Cn/P). 

where F is the mean etfcess of pressure ft ■« the hormftl. 
According to von Heltnioltz aniJ R^rchjtoff t|ie velocity ip a 
tube,&hould be less than that in free ajr by a quantity depending 
on the diameter of the tube, the. frequency of note used, 
jhe viscosity of, the gas (Rayfpigl^.SwwE, vol. li. S 347-8). 


Correcting the ■velocity obtained in the o‘7 m. tube by Kircb- 
hofl’s fontnila, Violle and Vautier found for the velocity in open 
airato'C. 

tJo=<33Tio-inet./see. * 

■with a probable error estimated at ± o' 10 metre. 

It is obidous from the various experiments that the ■velocity 
of sound in dry air at 0“ C. is not yet known with very great 
accuracy. At presait we cannot assign a more exact value 
than 

Vg ■» 8S1 OMtzM par Mooad. 

Violle and Vautier made some later experiments on the 
propagation of musical sounds in a tunnel 3 metres in diameter 
{Ann. chim. fhys., 1905, vol. 5). They found that the velocity 
of propagation of difierent musical sounds was the same. 
Some curious effects were observed in the formation of har¬ 
monics in the rear of the primary tone used. These have yet 
to find an explanation. 

Velocity of Sound in Water .—^The velocit)' in water was 
measured by J. D. Colladon and J. K. F. Sturm {Ann. (him. 
phys., 1827 (2), 36, p. 236) in the water of Lake Geneva. A bell 
under water was struck, and at the same instant some gunpowder 
was flashed in air above the bell. At a station more than 
73 kilometres away a sort of big ear-trumpet, dosed by a mem¬ 
brane, was placed with the membrane under water, the tube 
rising above the surface. An observer with his ear to the tube 
noted the interval between the arrival of fla.sh and sound. The 
velocity deduced at 8'r® C. was U = 1435 met./sec., agreeing 
7'ery doseW with the value calculated from the formula 
l"^ = E/p. ■ 

ETqjenments on the velocity of sound in iron have been made 
im lengths of iron piping by J. B. Biot, and on telegraph wires 
by Wertheim and Brequet. The experiments were not satis¬ 
factory, and it is sufficient to say that the results accorded 
rouglily with the value given by theory. 

Reflutim of Sound* 

When a wave of sound meets a surface separating two media 
it is in part reflected, travelling, back from the surface into the 
first medium again with the velocity with which it approached. 
Echo is a familiar example of this. The laws of reflection of 
sound are identical with those of the reflection of light, viz. til 
the planes of incidenoe and' reflection are coincident, and (2) 
the angles of inddence and reflectiori are equal. Experiments 
may be made ■with plane and curved mirrors to verify these 
laws, but it is necessary to usfe short Waves, in order to &ninish 
diffraction effects. For instance, a ticking watch may he put 
at the focus of a large concave metallic mirror, which sends a 
parallel " beam ” of sound to a swond concave mirror facing 
the first. If an ear-trumpet is placed at the focus of the second 
mirror the ticking may be heard easily, though it is quite in¬ 
audible ^ direct waves. Or it may be revealed by {uficing a 
sensitive flame of the kind described below with its noZzle at 
the focus. 'The flame jumps down at every tick. 

Exa'mplfes of reflection of sound in buildings are ohty too 
frequent In latge halls the words of a spe^er are echoed 
or reflected from flat walls or roof or floor; and these reiflected 
sounds follow the direct sounds at such an interval that syllables 
and words overlap, to the confusion of the speech and the 
annoyance of the audience. 

Some curious examples of echo are given in Herschel’s article 
on “ Sound ’’ in the Encyclopaedia Metropolitanajhat It appears 
that he is in error in one case. Ho statM that in the whispwng 
gallery in St Paul’s, London, “the latest sound is MthfuUy 
conveyed from one side to the other of the dome but is not heard 
at any intermediate point.” In some domes, for instimee in 
a dome at thO university of Birmingham, a sound from one end 
of, a ditjineter is heard very mu^ more loudly ^wte-^ose-to 
the! otKet etld of the dlametCT thim elsewhere, but in St' Paul’s 
Lord'Rayleigh fOuisd'that,** tth abhormal'teudness with which 
a whisper is heard is. not cotlfined to the portion diametrically 
opposite to that occupied the whjswer, and ttreretore, it 
wi^ld app^,.dd«' hot, depend mftterihHy ujmn the, symmetry 
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of the dome. The whisper seems to creep round the gallery 
horizontally, not necessarily along the shorter arc, but rather 
along that arc towards which the whisperer faces. This is a 
consequence of the very unequal audibility o^a whisper in front 
and behind the speaker, a phenomenon which may easily be 
observed in the open air ” {Sound, ii. g 287). 


I.et fig. 12 represent a horizontal section of the dome through 
the source P. Let OPA be the radius 
through P. Let PQ represent a ray 
of sound making the angle 0 with the 
tangent at A. Let ON( = OP cos 9 ) 
be the peqvondiciilai- on PQ. Then 
the .-eniTded ray OR and the ray 
reflected at R, and so on, will all 
touch the circle drawn with ON as 
radius. A ray making an angle less 
than 0 w’itli the tangent will, with 
its reflections, touch a larger circle. 
Hence all rays between ± 0 will be 
confine 1 in the space between the 
outer dome and ‘a circle of radius 
OP CO.S 9, and the weakening of in¬ 
tensity will bo chiefly due to vertical 
spreading. 



Rayleigh points out that thi.s cUnging of the sound to the 
surface of a concave wall docs not depend on the exactness of the 
^herical form. He suggests that the propagation of earthquake 
disturbances is probably affected by the curv'ature of the surface 
of the globe, which may act like a whispering gallery. 

In some cases of echo, when the original sound is a compound 
musical note, the octave of the fundamental tone is reflected 
much more strongly than that tone itself. This is explained 
by Rayleigh (iSoMni/, ii. § 296) as a consequence of the irregu¬ 
larities of the reflecting surface. The irregularities send back a 
scattered reflection of the different incident trains, and this 
scattered reflection becomes more copious the shorter the wave- 
len|;th. Hence the octave, though comparatively feeble in the 
incident train, may predominate in the scattered reflection 
constituting the echo. 


Refraction of Sound, 

When a wave of sound travelling through one medium meets 
a second medium of a different kind, the vibrations of its own 
particles are communicated to the particles of the new medium, 
so ttet a wave is excited in the latter, and is propagated through 
it with a velocity dependent on the density and elasticity of the 
second medium, and therefore differing in general from the 
previous velocity. The direction, too, in which the new wave 
travels is different from the previous one. This change of 
direction is termed refraction, and takes place, no doubt, aixord- 
ing to the same laws as docs the refraction of light, viz. (i) The 
new direction or refracted ray lies always in the plane of incidence, 
or plane which contains the incident ray {i.e. the direction of 
the wave in the first medium), and the normal to the surface 
separating the two media, at the point in which the incident 
ray mwts it; (z) The sine of the angle between the normal and 
the incident ray bears to the dne of the angle between the normal 
and the refracted ray a ratio which is constant for the same 
pair of media. As with light the ratio involved in the second 
law is always equal to the ratio of the velocity of the wave in 
the first medium to the velocity in the second; in other words, 
the sines of the angles in question are directly proportional to 
the velocities. 


Hence sound rays, in passing from one medium into another, 
are bent m towards the normal, or the reverse, according as the 
velocity of propagation in the former exceeds 
or falls short of that in the latter. Thus, for 
instance, sound is refracted towards the per¬ 
pendicular when passing into air from water, 
or into carbonic acid gas from air; the 
converse is the case when the passage takes 
place the opposite way. 

Fta. X3. It, further follows, as in the analogous ca.se 
of li^, tha,t there is a certain Angle termed 
. the erificttl angle, whose sine is found by dividing the less by 



the greater velocity, such that all rays of sound meeting tlie 
surface separating two different bodies will not pass onward, 
but suffer total reflection back into the first body, if the 
velocity in that body is less than tliat in the other body, and 
if the angle of incidence exceeds the limiting angle. 

The velocities in air and water being respectively ioqo and 
4700 ft. the limiting angle for these media may be easily shown 
to be slightly above 15^°. Hence, rays of sound proceeding 
from a distant source, and therefore nearly parallel to each other, 
and to PO (fig. 13), the angle POM being greater than isJ°, will 
not pass into the water at all, but suffer total reflection. Under 
such circumstances, the report of a gun, however powerful, 
should be inaudible by an car placed in the water. 

Acoustic Lenses.—An light is concentrated into a focus by a 
convex glass lens (for which the velocity of light is less than for 
the air), so sound ought to be made to converge by passing 
through a convex lens formed of carbonic acid gas. On the 
other hand, to produce convergence with water or hydrogen gas, 
in both which the velocity of sound exceeds its rate in air, the 
lens ought to be concave. These results have been confirmed 
experimentally by K. F. J. Sondhauss (Pogg. Ann., 1852, 85. 
p. 378), who used a collodion lens filled with carbonic acid. He 
found its fecal length and hence the refractive index 11 the 
gas, C. Hajech {Ann. chim. phys., 1858 (iii.), vol. 5.1) i.!.,,) 
measured the refractive indices of various ga.ses, u.sin - a prism 
containing the gas to lie experimented on, and he found tliat the 
deviation by the prism agreed very closely with the theoretical 
values of sound in the gas and in air. 

Osborne Reynolds(Pror. Roy. Sac., 1874,22, p. 53i)first pointed 
out that refraction would result from a variation in the tempera¬ 
ture of the air at different heights. The velocity 
of sound in air is independent of the pressure,!!™'"™'"'* 
but varies with the temperature, its value at t° c, 
being as we have seen 

U =** Uu(l “j- 

where U„ is the velocity at 0“ C., and a is the coefficient of 
expansion '00365. Now if the temperature is higher overhead 
than at the surface, the velocity overhead is greater. If a wave 
front is in a given position, as 4 1 (fig. 14), at a given instant 



the upper part, moving faster, gains on the lower, and the front 
tends to swing round as shown by the successive positions in 
4 2, 3 and 4 ; that is, the sound tends to come down to the 
.surface. This is well illustrated by the remarkable horizontal 
carriage of sound on a still clear frosty morning, when the 
surface layers of air are decidedly colder than those above. 
At sunset, too, after a warm day, if the air is still, the cooling 
of the earth by radiation cools the lower layers, and sound 
carries excellently over a level surface. But usually the lower 
layers are warmer than the upper layers, and the velocity below 
is greater than the velocity above. 'Consequently a wave front 
such as b i tends to turn upwards, as shown in the successive 
positions J 2, 3 and 4. Sound is then not so well heard along 
the level, but may still reach an elevated observer. On a hot 
summer’s day the temperature of the surface layers may be 
much lugher than that of the higher layers, and the effect on 
the horizontal carriage of sound may be very marked. 

It is well known that sound travels far better with the wind 
than against it. Stokes showed that this effect is one of 
refraction, due to variation of velocity of the air 
from the surface upwards {Brit. Assoc. Rep.,^S$‘j, p, 

22). It is, of course, a matter of common olwervation ^ 
that the wind increases in velocity from the surface upwards. 
An excellent illustration of this increase was pointed out by 
F. Osier in the shape of old clouds; their upper portions always 
appear dragged forvtod and thejf'lean over' as it w6?‘e, in.tiie 
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direction in which the'wind is going. The same kind of thing 
happens with sound-wave fronts when travelling with the 
wind. 

"nie velocity of any part of a wave front relative to the ground 
will be the normal velocity of sound -f the velocity of the wind 
at that point. Since the velocity increases as we go upwards 
the front tends to swing round and travel downwards, as shown 
in the successive positions a 1,2,3 and 4, in fig. 14, where we 
Dust suppose the wind to be blowing from left to right. But 
d the wind is against the sound the velocity of a pomt of the 
wave front is the normal velocity — the wind velocity at the 
Jioint, and so decreases as we rise. Then the front tends to 
'Wing round and travel upwards as shown in the successive 
positions b 1,2 3, and 4, in fig. 14, where the wind is travelling 
from right to left. In the first case the waves are more likely 
to reach and be perceived by an observer level with the source, 
while in the second case they may go over his head and not be 
heard at all. 

Diffraction of Sound WaveSi 

Many of the Well-known phenomena of optical diffraction 
may be imitated with sound waves, especially if the waves 
be short. Lord Rayleigh {Scientific Papers, iii. 24) has given 
®*®niplcs> and we refer the reader to his account. 

We shall only consider one interesting case of sound diffraction 
which may be easily observed. When we are walking past a 
fence formed by equally spaced vertical rails or overlapping 
boards, we may often note that each footstep is followed by a 
musical ring. A sharp clap of the hands may also produce the 
eflfect. A short impulsive wave travels towards the fence, and 
each rail as it is reached by the wave becomes the centre of a 
new secondary wave sent out all round, or at any rate on the 
front side of the fence. 

F E D C B'a 
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Let S (fig. 15) be the source very nearly in the line of the rails 
ABCDEF. At the instant that the original wavelreaches F the 
wave from E has travelled to a circle of radius very nearly equal 
to EF—not quite, as S is not quite in the plane of the rails. The 
wave from D has travelled to a circle of radius nearly equal to DF 
that from C to a circle of radius nearly CF, and so on? As those 
" secondary waves ” return to S their distance apart is nearly equal 
to twice the distance between the rails, and the observer then hears 
a note of wave-length nearly aEF. But if an observer is stationed 
at S' the waves will be about half as far apart and will reach him 
with nearly twice the frequency, so that he hoars a note about an 
octave higher. As he travels further round the frequency increases 
still more. The railings in fact do for sound what a difi^tion 
grating does for light. 

Frequency and PiUht 

' Sounds may be divided into noises and musical notes. A mere 
noise is an irregular disturbance. If we study the source produc¬ 
ing it we find lliat there is no regularity of vibration. A musical 
note always arises from a source which has some regularity 
if vibration, and which sends equally spaced waves into the 
air. A given note has always the same frequency, that is to say, 
the hearer receives the same number of waves per second what¬ 
ever the source by which the note is produced. Various instru¬ 
ments have been devised which produce any desired note, and 
which are provided with meth^s of counting the frequency 
of vibration. The results obtained fully con&m the general 
law that “ pitch,” or the position of the note in the musical scale, 
depends solely on its frequency. We shall now describe some 
of the methods of determining frequency. 

Savart's toothed wheel apparatus, named after FiUz Savart 
(I79i-i8ai), a French physicist and surgeon, consists of a brass 
wheel, whose edge is divided into a number of equal projectfag 
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^th distributed uniformly over the circumference, and which is 
capable of rapid rotation about an axis peniendicular to its pia.»- 
Md^ssing through its centre, by means of a series of multiplj^ 
wheels the last of which is turned round by the hand. Tllte toothed 
wheel being set in motion, the edge of a card or of a funnel-shaped 
piwe of cominon^oteiiaperis held against the teeth, when a note 
, ii,”* the rapidly succeeding displacements 

of the mr in its vicimty. The pitch of this note will rise m the rate 
of rototion incases, and becomes steady when that rotation is 
maintains unifom. It may thus be brought into unison wito 
any sound of which it may be required to determine the correspond¬ 
ing number of vibrations per second, as for instance the note A, 
three octave h^her than the A which is indicated musically bv 
a small cirde placed between the second and tJiird linos of the 
U clef which A is the note of the tuning-fork usually employed for 
^ucort^itch. Aj may be given by a piano. Now, 
suraio^ that the note produced with Savart's apparatus is in unison 
With Ajj, when the experimenter turns round the first wheel at the 
rate of 6o turns per minute or one per second, and that the cir¬ 
cumferences of the various multiplying wheels are such that the 
rate of revolution of the toothed wheel is thereby increased 44 times, 
'”1* perform 44 revolutions in a second, 
imd hmee, if the number of its teeth be 80, the number of taps 
TOparted to tlie card every second will amount to 44 x 80 or isao. 
This, therefore, is the number of vibrations corresponding to the note 
If wc divide this by ai* or 8, wo obtain 440 as the number of 
vibrations angering to the note A. If, for the single toothed 
wheel, be sub^tuted a set of four with a common axis, in which 
the ^th are in ratios 4 : 5 :6:8, and if the cairi be rapidly 
PMMd atOT^ their edges, we shall hear distinctly producea the 
^ ^ ^ satisfy dttrselves 

^ C, Cj are | and 2 respectively. 
Neither this instrument nor the next to be descrilied is now used 
for exact work; they merely serve as illustrations of the law of 
pitch. 

The sirM of ^ F. W. A. Seebeck (1805-1840) is the simplest form 
Of apparatus thus designated, and consists of a large circular disk 
mounted on a central axis, about which it may be made 
to revolve with moderate rapidity. This disk is per- Sttioek’t 

foratod with small round holes an---■ in ciroles S/raa. 

about the ce^ of the disk. In the first se. ,es of ciroles, reckoning 
from the centre the openings are so made as to divide the respective 
ciroumfermces, on which they are found, in aliquot parts bearinir 
to each other the ratios of the numbers a, 4, 5, 6 , 8, 10, 12 lO 20* 
*1'- second series consists of circles’each of 

which IS formed of two sets of perforations, in the first circle arraneed 
as 4 . 5, in the next M 3 ; 4, then ns 2 : 3, 3 : 5, 4 : 7, in the outer 
smes IS a circle divided by perforations into four sets, the numbers 
of ^iquot parts being as 3 ; 4 : 5 ; 6, foUowed by others which we 
need not further refer to. 

pie disk l»ing started, then by means of a tube hdd at one end 
between the lips, and applied near to the disk at the other, or more 
easily with a common bellows, a blast of air is made to fall on the 
part of the disk which contains any one of the above circles. The 
curoent being alternately transmitted and shut off, as a hole passes on 
and oft roe aperture of the tube or bellows, causes a vibratory motion 
of the air, whose frequency depends on the number of times per second 
that a perforation passes the mouth of the tube. Hence the note 
produced with any given circle of holes rises in pitch as the disk 
revolves more rapidly; and if, the revolution of the disk being kept 
as steady as possible, the tube be passed rapidly across the circles 
of the first smra, a senes of notes is heard, which, if the lowest 
be denot^ by C, form the sequence C, C„ k,, G„ L. &c. In like 
mnner, the first circle in which we have two sets of holes dividing 
the circumference, the one into say 8 parts, and the other into 10 
or m ratio 4 : 5, the note produced is a compound one, such as would 
be obtained by striking on the piaao two notes separated bv the 
interval of a major third ({). Similar results are obtainable bv 
means of the remaining perforationg. ' 

A still simpler form of siren may be constituted with a good 
spiiroing-top a perforated card disk, and a tube for Wowing with. 

The siren of C Cagniard de la Tour is founded on the same^nciple 
u the pr^eding. It consists of a cylindrical chest of brW the 
base of which is piorced at its centre with an opening 
m which is fixed a brass tube projecting outwards, and ^ 
intended for supplying the cavity of the cylinder with 
compessed air or other gas, or even liquid. The top " 

W roe cylimler is formed of a plate perforated near its edge 
by holes distnbuted nniformly in a circle concentric with the 
plate, and which are cut oWiquely through the thickneM of. the 
»l>ove this fixed Waite, and almost in oorftact 
with it, n another of the same diraenuons, and furnished with the 
same number, *, of openings similarly placed, but passing obliquelv 
through in an opposite direction from those in the c-cc plat tL - 

oneMt being indined to the left, tile other to the right. ' 

Tto second plate is capable of rotation about an axis per¬ 
pendicular to its plane and passing through its centre. Now, let 
the movaWe plate be at any time in a position such that its lioles 
axe immediatdy above those in the fixed plate, and let the bellows 
by which air it forced into the cylinder fair, for simplicity, 
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lupboofeil iji be the fluid etnployed) be put in action; then ihs air 
In its passage will strike the side of each opening in the movable 
plate in an oblique direction (as shown in 
fig. lO), and will t^efore urge the latter 
to rotation round its centre. After i^«th 
of a revolution, the two sots of perforations 
will again coincide, the lateral im{)ulse of 
the air repeated, and hence the rapidity 
of rotation increased. This will go on 
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tontinually as long as air is supplied to the cylinder, and the 
Velocity 01 rotation of the upper plate will be accelerated up to n 
certain maiiiraura, at which it may be maiutained by kwqiing the 
force of the current constant. 

Now, it is evident that each coincidence of the perforations in 
the two plates is followed by a non-coincidence, during which the 
air-current is shut ofi, and that consequently, during each revolution 
of the upper plate, there occur « alternate passages and interceptions 
of Ihe current. Hence arises the same number of successive im¬ 
pulses of toe external air immediately in contact with toe movable 
plate, which is thus thrown into a state of vibration at toe rate of 
« for eVery revolution of the plate. The result is a note whone 
pitch rises us toe velocity of rotation increases, and becomes steady 
when that velocity reaches its constant vakie. If, than, we can 
determine toe number ni of revolutions performed by toe plate 
in every second, we shall at once have toe number of vibrations 
per second corresponding to toe audible note by multiplying 

For this purpose toe axis is furnished at its upper ,part with a 
.screw workiiig into a tootliod wheel, and driving it round, during 
each revolution of toe plate, through a space equal to too interval 
between two teeth. An inilex resembling the hand of a watob 
partakes of this motion, and points sucoossivoly to the divisions 
of a graduated dial. On the eorapk'tioii of easdi revtoution ol tins 
loothod wheel (wliich, if the number of its teetobe loo, will com¬ 
prise loo revolutions of the movable plate), a projecting pin fixed 
to it catete a tooth of another tootiied wheel and turns It round, 
and with it a correspoiuling index which tous records toe numiier 
of turns of the first toothed wheel. As an example of toe applioa- 
tlon of this siren, suppose thatthe number of revolutions of toe plate, 
as shown by toe indices, amounts to 5400 in a minute, tliat is, 
to 90 per second, then the number of vibrations per second of tllc 
note heard amounts to 9o», or (if number of holes in eaoh plate m 8) 

to 7*°. . , . . 

jft. N. Dove (1803-1879) produced a modification of toe siren 
by wiiich toe relations of different musioal notes may be more 
, readily ascertained. lo it the fixed and movable plates 
* are each furnished with four concentric •series of per- 

sfrva. forations, dividing toe oiroiiniforences into differont 

aliquot parts, as, for example,10, i*, 16. Beneath the lower 
or fixed plate arc iour metallic ringp furnished ■with holes conw- 
sponUiug to those mtoe plates, and itoicli may be pushed touadiby 
projecting pins, so as’ to admit toe air-current through any emo 
or more of the series of perforations in the fixed plate. Thus may 
be obtained, oitoor separately or to various oombinations, toe four 
notes whose vibrations are in the ratios Of the aljove numbors, 
and which thorefure form toe fundamental chord (CEfiC,'). The 
inventor has given to this instrumient the oa’me of toe many-voiced 
siren. 

Helmholtr. (Sensatums of 3 loM, eh. viii.) further aifapted toe 
mien for more extensive use; by -toe addition to Dove’s tostrufnent 

of another chest con- 
' taining its own fixed 
and movable perforated 

S lates and perforated 
e movablo plates being 
dri"l^ by toe same current and 
cevolving about a -common axis. 
Arniemd is a figure of this instmi- 
ment-jfig. 17). 

^rfttphic JltefAods.-^The ireiation 
between the pitch of a note and 
toe frequency of toe -conrespondlng 
vibrations has lalso been-studied by 
• gimpkie methods. -Thus, if an elastic 
matol slip or a pig's bristle be at- 
toohed >to >one pfoog of a tumng- 
■tork, and. itf toe fork, 'whfie an 
•vibration, iis moved rapidly ovur a 
glass [plate 'oeated Mfrto dan^fblack, 
the attached istyie (toadtamg toe 
.plate Ultottyi .a <vmryime will be 
•firaeed 'on -the -plate mnswerhig to 
the -vibnitimw to • and -too of itoe 
/tele. ’The 'sam* vosult nwill -be 'ob- 
■tnined 'with a dtatomiry tork and la 
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movaUs ^flass plate ; -aatoiaf the time oesapM -by the plate in 
moving torough a,given’di^ttnce’Oaia'>be asfieitiunsdfafid ths.bumbar 
ol complete undulatioab exhihited>«D the. plate for'tout distanae,. 
v^hicb w evidently the ’number to vfhrations of the folk in fhxt. 
’ tune, is ceckooed, we shall havodhtemlined toe -unmctical vibration' 
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value of toe inote yielded by the fork. Or, if the same plate 
be moved in tontaOt with two tuning-forks, we shall, by compar¬ 
ing the number of sinuosities in toe one trace with that in the 
other, be enabled to assigfi toe ratio of toe corresponding numbers 
of vibrations per second. Thus, if the one note be an octave 
higher tlian toe other, it will give doable toe number of waves 
in toe same distance. The motion of toe plaf:c may be simply 
produced by dropping it between two vertical grooves, the tuning- 
forks being properly -fixed to a frame above. 

Greater accuraoy may be attained wd-di a revolving-drum chrofio- 
graph fiist devised -by Thomas Young {Led. on Nat. Phd., 1807, 

1. 190), consistiiw of a cylinder which may bo coated j.- 

with ’latnp-blatk, or, better stiB, a metallic cylinder 
round whidh a Blackewed sheet Of paper is wrapped. 

The cylinder is mowntod on an axis and turned round, while the 
style attached te toe vibratiug body ts ih light contact with it, and 
traces therefore a wavy circle, which, on taking off the paper 
and flattening it, becomes a wavy straight line. The superiority 
of this a/rrangeittont arises from toe comparative facility with 
winch toe mnfiber of revolutions of toe cylinder in a given 
time may be ascertained. In K. Koenig's arrangement {Quel^ues 
expiriences d'acousiique, p. l) toe axis of the cylinder is f^hioned 
as a screw, which works in fixed nuts at toe ends, causing a sliding 
as weH -ah a rotatory motion of toe cyltndor. 'Vhe fines trated out 
by the vibrating .pointer are thus prevented from overlapping 
when more than one turn is given to toe cylinder. In toe phonauto- 
grajfii of E. L. Stott (Ceifi^e.r rendus, iSOr, 53, p. 108) any sound 
whatever -may he (matte to record its ttaoe on toe papia’ by means 
of a laigb piwabohc ca’vity resembhng a sp^king-trumpot, which 
is freely open at toe wider extremity, but is dosed at toe other 
end by a thin si retched membrane. To the centre of this membrane 
is attached a slnall feather-fibre, which, when tlie reflector is suit¬ 
ably pkteed, toudles li<totly toe surface trf the revolving cylinder. 
Any sound -(imeb as that of the human voice) transmitting its rays 
into toe reflector, and communioating vibratory motion to toe 
membrane, wiU cause the feather to trace a sumous line on the paper. 
If, fit toe Same time, a tuning-fork of known number of vibrations 
pbr hsfcoHdibc'iteaAi! ta -ttnCe 'its 'own line close lo the other, a 
comparison of the two lines gives tlie number correspomling to the 
sound under coasideration. The phonogr^h fe.u.) m^ be regarded 
as an instrument of this class, in that it records vibrations on a 
revolving drum or disk. 

Lissajous Figures. —A mode of exhibiting the ratio ol the fre¬ 
quencies ol two lorks was devised by Jules Anfoiue Li,ssajous (1822- 
1880). On one prong of each fork is fixed a small plane mirror. 
The two lorks are fixed so that one vibrates in a vertical, and the 
other in a horiiontal, plane, and they are so placed lliat a converging 
beam of light received on one mirror is roBcctecI to the other and 
then brought to a point on a .screen. If the lirst fork alone vibrates, 
the jioint on the screen appears Icngtoened out into a vertical 
line through the changes in inclination ol the first minor, while 
if toe second fork alone vibrates, the point aiipearr. lengtliened out 
into a horizontal fine. If both vibrato, tou.pnint describes a curve 
which iqtpears caniinuous through the pocsisteuac of the retinal 
imprcs.-u 'U. Lissajous also obtained toe figures by aid ol Uw'vibra¬ 
tion microscope, an instrumont which Iw invented. Instead ol 
a rairrcM’, the xibjectivo oi a microscope is'attached to one prong 
of toe first fork and toe eywiece of toe-micnwcqpe is fixed .behind 
the lurk. Instead of a muTeir itoe seosstd fork oames a bright 
point on one prong, and toe miaes^o is tooused on ithis. If 
both forks vibiatB, an obsei^er looking through toe microscope 
sc-cs toe bright point describing Lisswous figures. If toe two 
forks have the same iroqueaoy,.it is easily seen that the figure will 
be an ellipse .(m6liud,iag .as liiaitiaK oases,: idep^ing on relative 
amplitude and, phase, a <cirale .and a straight fine). If toe dorks 
are not of exactly toe same frequency the ellipse'wijlislowly revolve, 
and from its rate of revolution the ratip of toe frequencies may be 
determined (Rayleigh,’Sottwtf, i. § 33). If one is the octave of the 
other a fig»re>of ■S.imKy be desctit:^,'aad so lOn. Nig.' ii8 shows 
curves given by iaterarals of toe octawg,. toe-titoJito-aad -toe fifth. 

The kfileiaophone deuisc'd by Charles 'Wheatstone in i.8;w, gives 
these figures in a Shttpte Way. It eonsists of a Strfiitot rod Clamper 
In a *ice 'find catrytog a ’bead -at ’its Upper 'free ena. The bead is 
illnminated and showsatbrilijtoipeiat’cn'tigiit. If Itoe rod it.ciecillar 
in section , and pgifectly w^orm the-eatl wUl .(leBcribe « . circle, 
eBipse or straight line: but, as the elasticity is usually mot exactly 
toe same to till'dltcctloas, the'figure usually dhanges' and revolves. 
Varioas utibHSfiSatiite of 1*10 kfileidbithone have been made (Ray- 
laigfi, Sound, '§'3*1. 

Koenig idevised^ clock to tyWob -n fork -of frequen^ fig takes 
toe place of ,toe,pendulum,(4t«e<h'4»fi., 1880, ix. 39#). The motion 
Of tote doAis'mitttoinetl bytoc dock acting Ahiough „ ^ 

an esca^fttent,snathe aial’togisters both'the-BuniberJ^Tjj^j 
ai -vibraftkms iW ’the-rfdtfciand-^the .seconds,'Minates lana 
’ hours. By comparison -wfto >a (cleok .ef -known rate 
• the total number of vibrations of the fprk in any time, may .be 
acoowtelyidiltemlfled. "©Be ■prong -fil tihe fork MOties W'lmeto- 
scope objective, part of a vibra&n microscope, fif <eWcih 'toe 
I qiepieoe ’is toted' fit toe •baok "ofthe dock -and toe Eissfijous figure 
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awde by the clock fork and«iiy ofiier f6fb ma/be-ebbcrved^ Wi# 
this appmtus Koenig studied the effort ol temperature on a 
standard fork Of 256 frequency, and foaiid that the frequency 
decreased hy 0-0286 of a vibration for a rise of 1®, the fr^uency 
being exactly 256 at 26-2° C. Henoo the fheqiieacy may be put as 
gjofi —0-000113 (f — 20-2)}. 
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(From I^ord RayleigiiV Thecry 0/ Sound, by pennlsiilon of Macmillan & Co., I-td.) 

Fic. 18. 

Koenig also used tlie apparatus to investigate the effect on the 
freqbehcy of a fotk of a resonating cavity placed near it. Ho 
foorid tliat when the pitch of the cavity was below that of the fork 
the pituh of the iork was raised, and vice versa. But when the pitch 
of tne cavity was v.x.i,ttly that of the fork when vibrating alone, 
tliough It resounded most strongly, It did not affect the frdqueacy 
of the fork. These effects have been explained by Lord Rayleigh 
(Sound, i. § 117). 

In the stroboscopic method of H. M'Leod and G. S. Clarke, thS 
fuU details ot which will be found in the original nsemoir (PAif. 

Tratis., 1880, pt. i. p. 1), a cyHnder is ruled with equi- 
white lines parallel to the axis on a black 
ground. It is set so that it can be turned at any 
desired and determined speed about a horizontal axis, 
and when going fast enough it appears grey. Imagine 
now that a fork with black prongs is held near the 
cyiiniler with its prongs vertical and the plane of vibration 
inrallel to the axis, and suppose that We watch the outer out¬ 
line of the right-hnn<l prong. Let tho cylinder be rotated so that 
each wliitc line moves exactly into the place of the next while the 
prong moves once in and out. Hence when a white lino is in 
a particular position on the cylinder, the prong will always be the 
Same distance along It and cut off the same length from view. 
Tho most will be out off in rite tosition of the lines corresponding 
to rite furthest swing out, then 'teas and lose till the furthest swing 
in, then more and more till the furthest swing out, when riie appear¬ 
ance will be exactly as at ffnst. The boundary between the grey 
cylinder and the buck fork will therefore appear wavy wirir fixed 
undulations, the distance from crest to crest being tbe dietaBce 
between the lines on the cylinderi If the fork haw slightly greater 
frequency, then a white line will not quite reach the next place 
while the fork is making its swing in and out, and -rim waves will 
travel against the motion of the cylinder. If the fork has slightly 
less frequency tho waves will travel in tho opposite direction, and 
it is easily seen that the fret^uenay of the rerk is number m 
white lines passing a point in a second q tho number of waves 
passing the point per secreid. This appacatus was used to find the 
temperature coefficient of the freqiuency of foil^ the value ob¬ 
tained -00011 being the scuno as that found by Koenig. Anoiiher 
important result of tho inveatigation was that the phase of vibrar 
tion of the fork was not altered by bowing it, the amplitude alone 
changing. The method is easily adapted for the converse deter¬ 
mination of speed of revolntien wiisn the frequency of a f(ak is 
known. 

The .phonic wheel, invented independently by t^aul.La, Conr aha 
Lord Rayleigh (see .Sopitd, h { 68 e), consists of a wheel carrying 
Om Mrh’m “veral sotft-irun arinatures fixed at equal dfstandcs 
Sob!? * round its eircumferenc*. The wheel rotates betwOdn 
the poles of an eleqtro-iaagnet, which ds fad by an 
' intermittent current reck as f^t whid) w wmkiim M 
electrically maintained tamugiforh (see tnfntj. K wheel be 
driven at such rate riiat the armatures move one pacy on qi.glibui 
the period of the current, then on puttiog on ^ cumht i£e dretrb- 
nagnet controls the rate of the wheel so that tbe agreement of 
period is exact, and the wheel settles down to moye so that the 
electric diiviag forces just supply the work taken out of tbe whed. 


■H the whadl had veiytliMeowork-’tO tto ft may not be 'niNeBsu-y to 

apply driving-power, and aniforPt rotation may be nuiinttUned by 
the eleotrodmagnet. iln ittn experiment drecribed by h^yleigh 
such a wheel provided with four armatures was used to d^rmlne 
the exact frequency of a driving fork known to have a frequency 
near 32. Thus the wheel made ahotit 6 revolutions per second. 
There was one oponibg in its disk, and through this was vieWed 
the pendulum of a clock beating seconds. On the pendulum was 
fixed an illuminated silver bead which appeared al a bright point 
of ll^hf "triittl teen for an instltat. SurtWse iiovf % observw to 
be lookM^ Ifrens a fixed poifrt at the bcM ttirough ffhe hole in the 
phonic Wheels he will see the bead as 8 bright points Hashing out 
m each beat, and in sncceasion at intervals of j second, iirt us 
suppose that he notes thepositiOns of two of these next to ehch other 
in the hte!at of 'the' pendulum one Way. If the ioHl fnhkes exactly 
32 vibrations -and the Wheel 8 revolbtions in onO pimdulum beat, 
then the positiofis -will be fixed, snd every two seconds, tiu time 
of a complete pendulum vibration, he will see the two positiona 
looked at flash out in succession at an interval of t secdml. But 
if the fork has, say, rather greater fWquenty, the hole in the wheel 
comes round at the end of t!io tWo 'seconds before tHe bead has 
quite come into position, and the two flashes appear graduWly 
to move back in the opposite way to the pendulum. Suppose that 
in N beats ol the clock tho flaslics have moved exactly one place 
back. Then the first flash in the new position is viewed by the 
8Nth pasisage of the opening, and the second flash fai the onginal 
position of the first is viewed whem the pendulum has made exactly 
N beats and by the (8 N i)th passage of the hole. Then the 
wheel makes 8 N 4 1 revolutions in N clock beats, and the fork 
makes 32 N 4 - 4 vibrations in the same time. If the clock i^oing 
exactly right, this gives a frequency for the fork of 32 4 - 4 /if. If 
the fork has rather less frequency than 32 then the flashes appear 
to move forward and the frequency will be 32 — 4/N. In Rayleigh’s 
experiment the 32 fork Was made to drive electrically one of fre¬ 
quency about 128, and somywhat as with the phonic wheel, the 
frequency was controlled so as to be exactly four times that the 
.32 fork, A Standard 128 fodc could then be compared either opti¬ 
cally or by beats with the electrically driven fork. 

Scheiblef's Tonomeltr .—When two tones are sounded together 
with frequencies not very different, " beats " or swellings^rut of tte 
sound at* heard of frequency equal to the dificronco of frequencies 
of the two tones (see below). Johann Heinrich Scheiblei (1777- 
1838) tuned two forks to an exact octave, and then prepared a 
number of others diidding the odtavc into such small steps that 
the beats betweCff each and tlie next eould be counted easily. 
I.ef the forks be nnmberod o, i, 2, . . . N, If riie frequency 
of o is », that of N is aX. Suppose that No. i makes nii beats 
with No. o, that No. 2 makes nt, m-ats with No. 1, and so on, then 
the frequencies arc 

n,n + m^, n +m^ 4 -»».j, ■ • ., « + X»i 4 - xh 4 -. . . *i»k. 

Since n 4- xi, 4-. . . -f xsn = zx, w => xi, -h *1*5 4-. . . 4 - «»n, 

and it follows that -when n is kiiown, the 'ffeqn'ency of evOry fork 
in the lafi^ may be deterffuned. 

Any Othef fork Wlritln this «ct*ve can then have its frequency 
determined by finding the two between which it Bes. Suppose, 
for instance, it makes 3 beats with Ko. in, it might have frequency 
either 3 above or boto-w fhkt of No. 16. But if it lies .above No. 10 
it Will tieht ftSsS often with No. ri -thaln With No. 9: if below 
NOi fb -lete Often With NO. 9 thin with No. tt. Suppose it lies 
between No, 10 and No. f|i its frequmey is tliat of No. to -f 3. 

Manometric Flames. —This is a device due to Koenig (Phil. Mag., 
t873> 40 and epresented diagrammatically in fig. 19. / is a flame 
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ftflin li ffiiUioIb’bifriier) fed riupiil^ a civity C, Okie side of Which is 
closed by n fliaffibbano xi; on -the orirer side of-the. membrane is 
another cavity C^, which is pnt into connoxicni with a source of 
sounde as.'iof instance, a Helniholtz resonator exOitei) by a fork 
Of the frt^uthey. The mOhibrine yibtkfes, aiid atfontetely 
Ctiffildi me gis sdppiy, tUtU the-flahiu jUffi|ls up -and 

down wtt^'lfiie’tiaquebcy m the souroe. It riien appears elongatecl. 
To show its intennittent character its reflection is^ viewed.in a re- 
volyiag.mitrori For this.snrpose four vertical ffiirrors are afranged 
rouMreO’.VitfrnfilUjsiaet 01 aouBO 'tthiSh iSTs^ftHy'reyefltud about 
a Viirriijid^'ibiia' The ffafne then S|ipchi« tbothOd- Sis shoWn. If. 
several notes are present the flame is jagged by-each, Interestinn 
resUtk am obtained by singing the difiiei^t vowels into a 1,009^ 
substituted for the resonator in the flguie. 
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l( two such flames are placed one under the other they may be 
excited by difierent sources, and the ratio of the frequencies may be 
approximately detsrminod by counting the number of teeth in each 
in the same space. 

TAe Diatonic Scalei 

It is not necessary here to deal generally with the various 
I musical scales. We shall treat only of the diatonic scale, 
which is the basis of European music, and is approximated to 
as closely as is consistent with convenience of construction in 
key-board instruments, such as the piano, where the eight white 
notes beginning with C and ending with C an octave higher may 
be taken as representing the scale with C as the key-note. 

All experiments in frequency show that two notes, forming 
a definite musical interval, have their frequencies always in the 
same ratio wherever in the musical scale the two notes are 
situated. In the scale of C the intervals from the key-note, the 
frequency ratios with the key-note, the successive frequency 
uttins and the successive intervals are as follows :— 


If we pass through two interv.'ds in succession, as, for instance, 
if we ascend through a fourth from C to F and then through 
a third from F to A, the frequency ratio of A to C is |, which is 
the product of the ratios for a fourth J, and a third f. That is, 
if we add intervals we mu.st multiply frequency ratios to obtain 
the frequency ratio for the interval which is the sum of the two. 

. The frequency ratios in the diatonic scale are all expressible 
either as fractions with i, *, 3 or 5 as numerator and denomina¬ 
tor, or as products of such fractions; and it may be shown that 
for a given note the numerator and denominator are smaller 
than any other numbers which would give us a note in the 
immediate neighbourhood. 

Thus the second x = v X ,f X l> and we may regard it as an 
ascent through two fifths in succession and then a descent 
through an octave. The third f = 5 X J X i or ascent through 
an interval f, which has no special name, and a descent 
through two octaves, and so on.- 

Now suppose we take G as the key-note and form its diatonic 
scale. If we write down the eight notes from G to g in the key 
of C, their frequency ratios to C, the frequency ratios required 
by the diatonic scale for G, we get the frequency ratios required 
in the last line 


Notes on scale of 0 . 

G 

— 

A 

B 

r 

d 

e 

f 

g 

Frequency ratios with C i . . . 

i 

* 

¥ 

2 

i 

i 


3 

Frequency ratios of diatonic scale 
with G = t. 



i 

♦ 


i 

¥ 

2 

Frequency ratios with C 1= 1, G — } . 

♦ 

n 

V 

2 

» 

i 


3 


We see that all but two notes coincide with notes on the scale 
of C. But instead of A ■= f we have , and instead of / = ^ we 
have M. The interval between ^ and W 

termed a “ comma,” and is’so small that the same note on an 
instrument may serve for both.' But the interval between f and 
•• ‘4- § » m is quite perceptible, and -on the piano, 

for instance, a separate string must be provided above /. This 
note is / sharp, and the interval termed a sharp. 

Taking the successive key-notes D, A, E, B, it is found that 
besides small and negligible dillerences, each introduces a new 
sharp, and so we get the five sharps, C, D, F, G, A, represented 
nearly by the black keys. 

If we start with F as key-note, besides a small difference at 
d, we have as the fourth from it I- X ^ making with 
B - - 2 / an interval and requiring a new note, B flat. 

Jhis does not coincide with A sharp, which is the octave below 
t seventh from B or |||. It makes with 
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it an interval ■» rather less tlian a comma; 

so that the same string in the piano may serve for both. If we 
take the new note B flat as key-note, another note, E flat, is 
required. E flat as key-note introduces another flat, and .so 
on, each flat not quite coinciding with a sharp but at a very 
small interval from it. 

It is evident that for exact diatonic scales for even a limited 
number of key-notes, key-board instrumenis would have to be 
provided with a great number of separate .strings or pipes, 
and the corresponding keys would be required. The construc¬ 
tion would be complicated and the playing exceedingly difficult. 
The same string or pipe and the same key have therefore to 
.serve for wliat should be .slightly different notes. A compromise 
has to be made, and the note has to be tuned so as to make the 
compromise as little unsatisfactory as possible. At present 
twelve notes arc used in the octave, and these are arranged at 
equal intervals sA. This is termed the equal temperament scale, 
and it is obviously only an approach to the diatonic scale. 

Helmholls's Notation. —In works on sound it is 
usual to adopt Helmholtz's notation, in which the 
octave from bass to middle C is written c d e / g 
a b r.'. The octave above is c'd' e' /' g' o' b' c. 
The next octave above lias two accents, and each 
succeeding octave another accent. The octave 
below bass C is written C 1 ) E F G A B r. The 
next octave below is C, 1 ), K, F, G, A, B, C, and 
each preceding octave has another accent as suffix. 

The standard freguenev for laboratory work is 
r =: 128, so that middle c' = 256 and treble c" = 
512 - 

The standard for musical instruments has varied (see Pitch, 
Musicai.). Here it is sufficient to say tliat the French standard is 
«' — 4.15 with f" practically 522, and that in England the pitch is 
somewhat higher. 

The French notation is as under:— 

CDEFG ABC 
lit, Re, M, Fa, Sol, I.a, Si, Ut- 

The next higher octave has the suffix 2, the next higher the suffix 3, 
and so on. French forks are marked with double the true frequency, 
so that Ut, is marked 512. 

Limiting Frequencies for Musical Sounds. —Until the vibrations of 
a source have a frequency in the neighbourhood of 30 per second 
the car can hear the separate impulses, it strong enough, but does 
not hear a note. It is not easy to determine the exact point at 
which the impulses fuse into a continuous tone, for higher tones arc 
usually present with the deepest of which the frequency is being 
count^, and these may be mistaken for it. Helmholtz {Sensatiorts 
of Tone, ch. ix.) used a string loaded at the middle point so that the 
higher tones wore several octaves above the fundamental, and so 
not likely to be mistaken tor it; he found that with 37 vibrations 
per second a voiy weak sensation of tone was heard, but with 34 
there was scarcely anything audible left. A determinate musical 
pitch is not perceived, he says, till about 40 vibrations per second. 
At the other end of the scale with increasing frequency there is 
another limiting frequency somewhere about 20,000 per second, 
beyond which no sound is heard. But this limit varies greatly 
with different individuals and with age for the same individual. 
Persons who when young could hear fee squeaks of bats may be 
quite deaf to them when older. Koenig constructed a series of bars 
forming a harmonicon, the frequency of each bar being calculable, 
and he found the limit to be between 16,000 and 24,000. 

The Number of Vibrations needed to give the Perception of Pitch .— 
Experiments have been made on this subject by various workers, 
the most extensive by W. Kohlrausch {Wied. Ann., 1880, x. i). 
He allowed a limited number of teeth on the arc of a circle to strike 
against a card. With sixteen teeth the pitch was well defined; 
^dth nine teeth it was fairly determinate; and even with two teeth 
it could be assigned vdth no great error. His remarkable result 
that two waves give some sense of pitch, in fact a tone with wave¬ 
length equal to the interval between the waves, has been confirmed 
by other observers. 

Alteration of Pitch with Motion of Source or Hearer; Doppler's 
Principle. —A very noticeable illustration of the alteration of pitch 
by motion occurs when a whistling locomotive moves rapidly past 
an observer. As it passes, the pitch of the whistle falls quite 
appreciably. The explanation is simple. The engine follows up 
any wave that it has sent forward, and so crowds up the succeeding 
waves into a less distance than it it remained f.t rest. It draws 
off from any wave it has sent backward and so spreads the succeeding 
waves over a longer distance than if it had remained at rest. Hence 
fee forward waves are shorter and the backward waves are longer. 
Since U = n x where U is the velocity of sound, x the wave-length, 
and n the frequency, it follows that the forward frequency is greater 
than the backward frequency. 

The more general case of motion of source, medium and receiver 
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nuty be treated very easily ii the motions are all ia the line joining 
source and reoeiver. Let S (fig. so) be the source at a given instant, 
and let its frequency of vibration, or the number of waves it sends 
out per second, be *». Let S' be its position one second later, its 
velocity being u. Lot R bo the receiver at a given instant, R' its 
position a second later, its velocity being v. Let the velocity of the 
air from S to R be tv, and let U be the velocii^ of sound in still air. 

!s' Jc S ziz R 

Fig. 20 . 

If all were still, the « waves emitted by S in one second would spread 
over a length U. But through the wind velocity the first wave is 
carried to a distance U 4 - a/ from S, while through the motion of 
the source the last wave is a distance « from S. Then the » waves 
occupy a space U + w — Now turning to the receiver, let us 
consider what length is occupied by the waves which pass him in 
one second. If he were at rest, it would be the waves in length 
U -b IV, for tlie wave pa.s.sing him at the beginning of a second would 
be so far distant at the end of the second. But through his motion 
e in the second, he roceives only the waves in distance U + iv — v. 
Since there arc n waves in distance V + tv — u the number he actu¬ 
ally receives is «(U -f- iv — i')/(U + iv — «). If the velocities of 
source and receiver are equal then the frequency is not afiected by 
their motion or by the wind. But if their velocities are different, 
the frequency of the waves received is affected both by these 
velocities and by that of the wind. 

The change in pitch through motion of the source may be 
illustrated by putting a pitch-pipe in one end of a few feet of rubber 
(ubing and blowing through the otlier end while the tubing is whirled 
mund the head. An observer in the plane of the motion can easily 
hear a change in the pitch as the pitch-pipe moves to and from him. 

Mufical Quality or Timbre .—Though a musical note has definite 
pitch or frequency, notes of the same pitch emitted by different 
instruments have quite different quality or timbre. The three 
characteristics of a longitudinal periodic disturbance are its ampli¬ 
tude, the length after which it repeats itself, and its form, which may 
be rejiresented by the shape of the displacement curve. Now the 
amplitude evidently corresponds to the loudness, and the length 
of period corresponds to the pitch or frequency. Hence we must 
put down the quality or timbre as depending on the form. 

The simplest form of wave, so far as our sensation goes—that is, 
the one giving rise to a pure tone—is, we Iiave every reason to suppose, 
one in which the displacement is represented by a harmonic curve 
or a curve of sines, y ^ a sin m[x — e). If we put this in the form 

y = o sin —{x — e), wc see that y = o, for * = e, c -f Ja, « -f |A, 

e -b Ja, and so on, that y is -b from sr = « to = e -b JA, — from 
« -b ia to e -b 8 a, and so on, and that it alternates between the 
values + a and — a. 

The form of the curve is evidently as represented in fig. 2i, and 
it may easily be drawn to exact scale from a table of sines. 
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Fig. 21 . 

In this curve ABCD arc nodes. OA = « is termed the epoch, 
being the distance from O of the first ascending node. AC is the 
abortest distance after which the curve b^ins to repeat itself; 
this length A is termed the wave-length. The maximum height 
of the curve HM = a is the amplitude. If we transfer O to A, 

e sa o, and the curve may be represented by y a sin 

If now the curve moves along unchanged in form in the direction 
ABC with uniform velocity U, the epoch s =» OA at any time (will 
be Vt, to that the value of y may be represented as 

y ~ a sin ~(* — Uf). ( 16 ) 

The velocity perpendicular to the axis of any point on the curve 
at ft fixed distance x from O is ' 

■ ^ cos 25(* - Hi). (ly) 

t/t A A 

The acceleration perpendicular to the axis is 



which is an equation characteristic of simple harmonic motion. 

The maximum velocity of a particle in the wave-ttain is the 
ai^tude of 4 y/ 4 t. It is, therefore, 

aiw-^irVa/A.-aewa. , (ly) 


The maximum pressure excess is the amplitude of Eu/V 
= {E/V)dy/dt. It is therefore 

Sm » (E/U) 2irUa/A ztmpVa. (20) 

We have already found the energy density in the train anS the 
energy stream in oquytions (13) and (14). 

The chief experimental basis for supposing that a train of longi¬ 
tudinal waves with displacement curve of this kind arouses me 
sensation of a pure tone is that the more nearly a source is made 
to vibrate with a single simjile harmonic motmn, and therefore, 
presumably, the more nearly it sends out such a harmonic train, 
the more nearly does the note heard approximate to a single pure 
tone. 

Any periodic curve may be resolved into sine or harmonic curves 
by Fourier's theorem. , 

Suppose that any periodic sound disturbance, consist- * 

ing of plane waves, is bcii^ propagated in the tueerem. 
direction ABCD (fig. 22). Let it l» represented by a displacement 
curve AHBKC. Its periodicity implies that after a certain distance 
the displacement curve exactly repeats itself. Let AC be the 
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Fig. 22. 


shortest distance after which the repetition occurs, so that CLDME 
is merely AHBKC moved on a distance AC. Then AC = A is the 
wave-length or period of the curve. Let ABCD be drawn at such 
level that the areas above and below it are equal; then ABCD is 
the axis of the curve. Since the curve represents a longitudinal 
disturbance in air it is always continuous, at a finite distance from 
the axis, and with only one ordinate for each abscissa. 

Fourier’s theorem asserts that such a curve may be built up by 
the superposition, or addition of ordinates, of a senes of sine curves 
of wave-lengths A, JA, JA, JA . . if the amplitudes a, b, c . . . and 

the epochs «, /, g. . . . are suitably adjusted, and the proof of the 
theorem gives rules for finding these quantities when the original 
curve is known. We may therefore put 

y~a sin ^(x—e) +6 sin ^ (x—/)-)-« sin — (x—g) (21) 


where the terms may be infinite in number, but .always have wavo-- 
lengths submultiples of the original or fundamental wave-lengA A. 
Only one such resolution of a given periodic curve is possible, and 
each of the constituents repeats itself not only after a distance 
equal to its own wave-length A/», but evidently also after a distance 
equal to the fundamental wave-length A. The successive terms of 
(21) are called the harmonics of the first term. 

It follows from this that any periodic disturbance in air can be 
resolved into a definite series of simple harmonic disturbances of 
wave-lei^ths equal to the original wave-length and its successive 
submultiples, and each of tliese would separately give the sensa¬ 
tion of a pure tone. If the series were complete we should have 
terms which separately would correspond to the fundamental, its 
octave, its twelfth, its double octave, and so on. Now we can sec 
that two notes of the same pitch, but of different quality, or different 
form of displacement curve, will, when tlius analysed, break up into 
a aeries having the same harmonic wave-lengths; but they may 
differ as regards the members of the series present and their amph- 
tudes and epochs. We may regard quality, then, as determined by 
the members of the harmomc series present and their amplitudes and 
epochs. It may, however, be stated here that certain experiments 
of Uehnholtr. appear to show that the epoch of the harmonics has 
not much effect on the quality. 

Fourier’s theorem can also be usefully applied to the disturbance 
of a source of sound under certain conditions. The nature of these 
conditions will be best realized by considering the case of a stretched 
string. It is shown below how the vibrations of a string may be 
deduced from stationary waves. Let us here suppose that the string 
AB is displaced into the form AHB (fig. 23) and is then let go. Let 
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US imamne it to form half a wave-length of the extended ^ntia 
ZGAHBKC, on an lildeflnitdy extended stretohed string, the values 
of y. at equal distances from A (or from B) being emial and opposite. 
Thffi, as we shall prove later, the vibrations of the string may be 
represented by the travelling of two trains in opposite directioas 
esnh'wiOi vel^ty . 

A/tension + nugu per unit lengdt 

each the height of the. train reptesented in fig. xg. For the 
Wtpgrpeeittqa of tDeseitxgjbl* wiUgiv«)a statiostazy-yirave between il 
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and' B. Now wc may resolve these trains by Fomier's theorem into 
fcarmonics of wavc-lengtlis A, Ja, Ja, Jtc., where A = sAB and the 
conditions as to tlio values of y can bo shown to require that the 
hamoaks shall all have nodes, ooincidin!; with tile nodes of the 
fundamental curve. Since the velocity is the same for all disturb¬ 
ances they aU travel at the same speed, and the two trains will 
always remain of the same form. If then wo rcwlvc AHBKC into 
harmonics by Fourier's theorem, we may follow the rootim of the 
aeparate harmonics, and their superposition will give the fona of 
the Siti-iug at any instant. Further, the same iutrmonicB with the 
name amj^tude will always be present. 

We see, then, that the conditions for the application of Fourier's 
fhocreui are equivalent to saying that all djsturbancos will travel 
along the system with the same velocity. In many vibrating 
systems this does not liold, and then Fourier’s tlieorem is no longer 
an appropriate resolution. But where it is appropriate, the disturb¬ 
ance sent out into the air contains the same harmonic series as 
the source. 

■The qmstion now arises whether the sensation produced by a 
periodic disturbance can be analysed in correspomlcncc with this 
Jic$OB*ton. gcomctiical analysis. Using the term " note ” for the 
sound produced by a periodic disturbance, there is no 
•iloubt that a well-trained ear can resolve a note into pure tones of 
frequencies equal to those of the fundamental and its harmonics. 
If, for instance, a note is struck and held down on a piano, a lillle 
practice enables us to hear both tiio octavo aud the twelfth with the 

fundamental, osqiecially if we 
have previously directed our 
attention to tliesc tunes by 
sounding them. But the har¬ 
monics are mast readily beard 
if we fortify the ear by an air 
cavity with a natural period 
equal to Uiat ol the liarmomc 
to be sought. The form used 
by Helmholtz is a globe of thin 
brass (hg. 24) with a large hole 
Ft one end of a diameter, at 
the other end of which tlic 
brass is drawn out iuto a short, 
FW. *4.—Helmholtz Resonator, nnrrow tube that can be pot 

close to the ear. But a card- 
hoard tube closed at one end, with the open end near the oar, will 
•often suffice, and it may be tuned by more or less covering up 
the open end. If the harmonic corresponding to the resonator is 
lircaent its tone swells out loudly. 

This resonance is a portieular example of the general principle 
that a vibrating system will be set in vibration by any perio&c 
HukmJ force applied to it, and ultimately in the penod of the 
force, tts own nattiml vibrations gradually dying down. 
Vibrations thus excited are termed forced mirations, 

■ and their amplitude is greater the more nearly the 
period of the applied force ap|Ht>achcs that of the system when 
vdbrading freely. Tho mathematical investigation ol forced vilnra- 
tions (Rayleigh, Sound, i. § 46) shows tliat, if there were no dissipation 
•af «nwg}', the vibration would increase indefinitely when thej^ods 
coincided. But there is always leakage ol energy cither through 
friction or through wave-emission, - So that the vibration only 
iaoreases up to the-point at which tli© leakage of energy balana^s 
the ene^y put hr by the applied force. Forttior, tiie greater tho 
sUssipation of energy the less is the prominence of the amplitude of 
•vibration for exact coincidence over the amplitude when the periods 
-are- not quite the same, though it is still the greatest for coincidence. 

The mnclple of foroed vtoration may be illustrated by a single 
case. Suppose that a mass M is contTolled by some sort of spring, 
so tiiat moving troefy it executes harmonic ■vibrations given by 
Bl* « — where gw is the restoring force to the cimtre of vibration. 
Butting fi/M a, N> the equation becomes A'-f =• o, isbence 
ir a= A sin tu, and fhe-freitod is 2 */h. 

Now suppose tiutt» addition to the internal force represented by 
an external harmonic force ol period 2*/p iaaiqjfied, Repre- 
sentiog it by — P sin pt, the aquation of motion is now 

At + -f ^ sin pi = 0, (22) 

left us assume that the body makes vibrations -in the new period 
a»/p, and, let us put x = B sin pt; substituting in Isa) we have 
—-f 4- = o, whence 

-o_B t 

sasfl tiic “forcad "oscillation due to— Paini>f ta 

tf#» f> the motion agrees in phase with that' which the asphed fp^ 
rione would produce, ttotomed by pottmg wwo. me 

phases nre opposite. If the am^tttde becomes, infinite- This 
IS the ease « *'resonaneei* ‘ Thb ampfitude dbte'hot, of eburse, 
'foeotaeiiailitoiniicaetiobi ^^Ifotofo aMwyeiewelfenfonAbydissi^ 




patiott in the vibrating maohinery and by radiation into the medium-, 
and the ampUtade only increases until this loss is balanced by the 
gain from- the work done bythe applied force. 

According to Holmhcdtz, the ear probably contains witiiin it a 
series of rosonatore, with small intervals between the periods of the 
swecessive members, while the scries extends over the 
whole range of audible pitch. We need not here enter 
into the qiiestion of the structure constituting these * P oarhr 
resonators. Each of them is supposed to have its own 
natural frequency, and to he set into vibration when the ear receives 
a train of waves of that frequency. The vibration in some wav 
arouses the sensation of the corresponding tone. But the same 
resonator will be appreciably though less affected by waves af 
frequency differing sBghtly from its own. Thus Helmholtz from 
certain observations {Sound, ii. § 388) thought that if the 
intensity of response by a given resonator in the car to its own tone 
is taken as i, then its response to an equally loud tone a si-mitoiic 
iKfforent may bo taken as about A- According to this tlieory, then, 
when a pure tone is received the auditory apparatus corresponding 
to that tone is most excited, but the apparatus on each side of 
it is also excited, though by a rapidly diminisliing amount, ns the 
interval increases. If the sensations corresponding to tliete neigh- 
l»uring elements are thus aroused, wc have no such pereejition as a 
JIUTO tone, and what we regard as a pure tone is the mean of a group 
of sensations. The sensitiveness of the ear in judging of a given tone 
must then correspond to the accuracy with which it can judge of the 
mean. 

Measurements of Intensity of Sound or Loudness .—Various 
devices have been successfully employed for making sounds 
of determinate loudness in order to test the hearing of partially 
deaf people. But the converse, the measurement of the loudness 
of a sound not produced at our will, is by no means so easy. 
If wc compare tlie problem with that of measuring the illuminn- 
tion due to a source of light, we see at once how different it i*. 
In Sound sensation we have nothing corresponding to wliite 
light. A noise such as the roar due to traffic in a town may 
correspond physically in that it could probably be resolved into 
a nearly continuous scries of wave-lengths, but p.sycliically it 
is of no interest. We do not use such noise, but rather seek to 
avoid it. We certainly do not wish to measure its londnes.s, 
and even if we did it might he difficult to fix on any unit of 
noisiness. Probably wc should be driven to a purely physical 
unit, the .stream of energy proceeding in any direction, and if 
the noise were great enough we might measure it possibly by 
the pressure against a surface. 

The intensity of the stream of energy passing per second 
through a square centimetre when a given pure tone is sounded 
is more definite and can be measured. There are two practical • 
methods. In the one, the eneigy of vibration of the source 
is measured, and the rate at which that energy decreases is 
observed. The amount radiated out in the form of sound waves 
is deduced, and hence tlie energy of the stream at any distance 
is known. In the other, the waves produce a measurable effect 
on a vibrating system of the same frequency, and the amplitude 
in the w«ves. can be deduced. 

Tho first may bo Illustrated by I-ord Rayleigh's experiments to 
detenoino the amplitude of vibration in waves only just audfljlc 
{Sound, ii. 5 384). He used two kinds of experiment, 
but It will be sufficient here to indicate the second. A dffulmam 
fork of frequeney 256 was used as the source. The energy 
of this fork with a given amplitude of vibration could ” ^aanif 
bo ciUeuIated from its dimensions and elasticity, and 
tho ampUtudo was observed by measuring w$th a mScrosei^ 
the line into which the image of a starch grain on the prong w«» 
drawn by the vibration. The rate of loss of energy was calculated 
from the rate of dying down of the vibration. This rate of loss lor 
each anqiUtude -was determined (i) when the. fork was vibratog 
alone, and (2) when a resonator was placed with its mouth uiidM 
the free ends of the fork. The difference In loss in the two casei' 
iBOasured the energy given Up to and seal out by the rosonktor as 
sound. Tho amplitude of toe fork was observed when the sound 
just ceased to be auditde at 27*4 metres «way, and the rate of engigy 
emission from the resonator was calsulatod to be 42*1 ergs / second. 
Assuming this eneggy to Ito propagated in hemispherical waves, it 
is easy to find the quantity per second going through i sq. cm. at 
tUe.distance ol tho Ustencr, and thence froi4 the energy in a wave, 
found above, to determine the amplituda The remit was aa 
a^Ujtu^ of Olbor.forks gave rea^ts( aot .ysgy, 

Tn a Ktet series of bx^mentelford Rayfoigh'^iPSii; .jto.iiiais,, 
596) found that the least, energy stream ■feqhlrM to" eitiSW^ 
mfottfon did not vary gteatly IfotweeafosiifieDcies of 512 and 256, 
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bat tliAi ths^tioam ^eqiMftd i|icre^«ei} i^t>idly M ^ frequenqy was 
reduced below 4156, , . 1 1 - 

The second, tueftod majf, be lUustratea by tjie e^Aaiienite of 
M. Wien (Wied. Arifi., 18^ itxxvi. b}4). Tls ifshdi. H^a- 

boltz resonator resownding to itbe itotfe to be ineaSuted, tbe otifice 
which is usually placed to the .ear i^as' enlarjfeo and dloSdd by a 
corrugated plate like that of ah aperoid, bhrbmet^, ahd taotion 
of this plate was indicated by means of a nurrbr width bad one edge 
fixed, while other wps attached to a style lixed to the etutre ol 
the plate. When the plate vibrated |he mirror was vibrated about 
the fixed edge, and the image of a renCOted slit was broadened out 
into a band, the broadening giving the amplitude of vibration of tlie 
plate. From subsidiary experiments (for which the original memoir 
must he consuWedl the pressure variations witliin the resonator 
■could be calculated from the movements of the plate. The opoH 
orifice of the resonator was then exposed to the waves from a 
source of its own frequency. Helmholts's theory of tlu- resonator 
(Rayleigh, 5 io«nd, ii. § 311) gives the pressure variations in the 
incioeul waves in terms of those in the losonator, and so the pressure 
variation and the amplitude of vibration in the waves to be measured 
were determined. 

For minimum audible sounds Wien found a somewhat smaller 
value of the amplitude than ftoyleigh. It is remarkable that, os 
Lord Rayleigh says, " the streams of energy required to influence 
the eye and the car are of the same order of magnitude." Wion 
also used the apparatus to find the decrease of intensity with increase 
of distance , aad found that it was somewliat more rapid tliau the 
inverse square law would give. 

In a later scries of experiments {Science Absi. vi. 301) Wien used 
a telephone plate, of which the amplitude could he determined from 
the value of the exciting current, and he found that the smallest 
amplitude audible was 6’3 x ro-'» cm. 

W. Zernov {Ann. d. Physik, 190O, si, p. 131) compared the indica¬ 
tions of Wien's resonator manometer with those of V. Altbcrg’s 
sound pressure apparatus and found very satisfactory agr e e m ent. 

Stationary As a prolirainary to the investigation of tile 

modes of vibration of certain sources of sound we shall consider the 
formatiou of " etatiunary waves." These arc not really waves in 
the ordinary sense, but the disturbance arising from the passage 
through the medium in opposite directions of two equal trains. 
The medium is divided up into sections between fixed jioints, and 
these seetioas v i brate . Wo can form atatiunary waves with ease 
by fixing one end of a rope—say 20 ft. long—and holding the other 
cud in the hand. When the hand i.s moved to and fro transversely 
wa-ves are sent along the rope and reflected at the fixed end. The 
direct and reflected systems arc practically equal, and by suitably 
timing the vibrations of the hand for each case the rope may be 
made to vibrate as a whole, as two halves, as three-thirds and so on. 
When it vibrates in several sections, each section moves in the 
epposite way to its neighbours. 

Let us suppose that two tnUns Of sine waves of length \ and 
ampbtode a are tcaviflUug in opposite directioBs with veiocity U. 
W« may rcfcuseut the dii^lacenuiut due to one of the trains by 

yj = asm"(j?-Uf). (24) 

where X is measured as in equation (16) from an ascending ndde as 
A in fig. 21. If we measure 4 iroitt an instant at wlucli the two-trains 
exactly coincide, then as U for the other train has the Opposite sign, 
its displacement is reproscuted by 


Vs r= a sin "(it + Vi). 


<« 3 ) 


The sum of the disturbance is obtained by adding (04) and (aj) 

y = y, Vj aa 008 ti* {36) 

Atany given instantf thfeis a siwe eurvfcofamiflitwde aa cos (aw/A) Uf, 
and of wave-length \ and wiflt nodes at x^r- o. jw, a, . . . i, 
ttiBt is, thm> is so displacement at thesis nodes whatever the ■value 
of t, and between th^ the displacement fs always a sine curve^ 
but Of a»FlinKle varying between -Has and —ao. 'IThe ordinate 
of the curve changes sign as ibe pans throagh a bode, so that siliccea- 
stve isctions are mbxSag always in op^iosite dinsrions and have 
opposite duplaoennetits. Each sMtioa then' vUorates, .and its 
am^tnde gow thruugh all Ite-valwes la fiime given by 8*OT/a »:.■*», 
or Taa^/V, mod the frequency iaU/i;- 'Wb may r^relieBt suih’sl 
tndn 01 statioBairy waives'' byhl^ 05, whnro the Omwea givO the 


, ■ , . „Fia. qj. 

two Clifiyemfe ninplftitdes. 'Tbe' '^lets lA, -E, €> ’Cr iM titmod 
e uodM;"' and tB« points «iri<-way bstwnon -iftetn iti»^.« ■ 

The gttMS(aI-fifioidietet' OT thnae .Miul«B<nniyr''b«r nbtalaad by a 
■tuiiiie oofisfruotibn. IiSt fin 'to-' (ity Mmasent a wava-iingtih <rf 
oaon fralii wbhn they am tMHtrasffb-i itissufiibieut tci.taic«'a«i^b 
WBVeiloni^. ■ 'The- (ttttea ■ entva tnpMschta 'ttt ■ sapenxMitMis Ii 


'We hs marked. Then move one train marked 

(ly iSito the wit, and 'ftieofeiSr triifn ( 13 ) lx to ’(fJeMt; 
duc^ neW pam of eaqh'ttiifi''ajt oBS end, and shnfHitetrbt 


lat Then we get fig. ijfi Uw dotW tStSSiriiiw 
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the resultant with amplitude x\, 4 * {*K Another mevaneat 

of fx in each directioB gives (g) tririi renaltant a stiai^t linei ntid 
,m on for (4) aad (5). In (5) tlw dispilaoemeot is etedestly egwA 
■opposite to thatin (t(. Fuithei ' r fa s p lacem e u l 


(4), 

iget 


iiSi 


the figurea 

(2), (1) again, but with (I) and (Tt) interchanged. When we 
lack to (i) each train has been displaced through X and the 
jicriod is x/U. Further, the original nodes are always at rest, and 
, the intervening ewUims' vibrato to and fro. 

The vibrations of certain sources of sound may be represented, 
at least as a first approximation, as consisting of stationary waves, 
and from a consideration of the rate of propagation olf waves along 
lliese sources we can deduce their frequency when 4ie know teeir 
length. 

Sources of Souni, 

Elementary Theory of Pipes. —^The longitudinal vibration of 
air in cylindrical pipes is ma^ use^m varieus wmd instnimentsi 
We shall deduce the modes of vibration of the column in a 
cylindrical pipe from the consideration that the air in motion 
within the pipe forms some part of a system., of stationary W'aves, 
one train being formed by the exciter of the disturbance,' and the 
other being formed by the reflection of the ^in at the end ^ 
the pipe. 

In order to justify the use of stationMy waves ive must show 
that two such ttains can move in oppose direetions over the 
same ground without modifying eacn other so Mg as the dis¬ 
placement in either is' small. For this it is necessary that the 
fdto fcHt'e bh Bfl eiyfitef due to'te ihitt the'dis^atfiSi^Sts 
should be equal tc>,fl&eauin.bf ,the fbrees'^e, tb it^tifo 
Bwnts oortsSitiwl scpamtelyi The roediwn thwi acts for. tp 
seeond traip just as if it were undisturbed by the flrstj It is 
su^eiil' then Wsfitrif tj«t tSii,’6k<Siss't* at. any 
is. the siwn of the eKijM^'diic tci 'elihp t&id 
■ 'K'di'lS'thatbfaL'.pisiWe bseess, and if.y is.>iSh«-t(i^ displaMmjy^fc 
at X, then V -= £ X change -of volame ■+■ Of^ginal. .yyitonM -ri myfdin 

If y, and y, anei the two sepoxate displaeenKsats a^ tf ’ymv(4^i, 
then ^1 dyy<i*),ww,,+ :TM« piBV«!Si,fl»q, wa. 

pRsiunn; ltiis'«icase of'.tBe prineipla.of si>peiFasitK!n-,9f,'«itij|| 

diMaebancaai-'iii ■ m >1' , .1, 

' let hs' Ituppose. fhafia sysiem. of. statiegwry waves >h t_, 

air iiiu« ^ao-of ifiiitaSnit«iJangih,anii Mte. ay- reprenKttd. 
the ^nmuMAit thenodn A4 £4 £{ E>i.E theco isiao-dii^SMaifisiitl 
b«t <i»Ha.aibi insWi i i« na.ivQhm»a.and. presiroro ehaBgw..u<kiniWfi^ 

& dMtdwDwnaat ia 

% i>iaiC0 4 l« b|m B»itaii<tt sahh-sito of B’jHe.,dMi)h^«>waHfi 

•c' .'I'l rill .j I ■ rj , 











^vuig a compression, and since the slope is steepest there, or 
->-dyfdx a maximutn, the compression is also a maximum there. 
When, the displaeeinent is represented AH'BK'C the particles 
on each udeof B are displaced from it, giving an extension, and since 
the slope is again tlie steepest, the extension is a maximum. 
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At the loops, for instance at H, the displacement is a maximum. 
The tangent to the displacement curve is always parallel to the axis, 
that is, lor a small distance the successive particles arc always 
equally displaced, and tlicreture always occupy the same volume. 
This means tliat at the loops while the motion is greatest there are 
no pressure changes. 

We have now to select such portion of this system as will suit the 
conditions imposed by any actual pipe. There are three distinct 
types, which we will consider in succession. 

I. Pipe Closed at One End, Open at the Other .—^At the closed end 
there is no motion, for the pressure always constrains the air to 
remain in contact with the end. The closed end is therefore a node. 
At the open end, as a first approximation to be corrected later, there 
arc no pressure changes, for any tendency to excess can bo relieved by 
immediate expansion into the outer air, and any tendency to defect 
can be filled up by an inrush from the outer air. The open end is 
therefore a loop. It is to be noted that the exciter of the vibrations 
is in general at the ojien end, and that the two trains forming the 
stationary system consi.st of the direct waves from the exciter 
travelling into the tube, and the waves reflected back from the 
closed end. 

In fig. 27 we may have the length AH occupying the tube. In 
this case AH =» ix, I, the length of the tube, and the frequency 
n, — U/X,—11/47. But we may also have a shorter wave-length 
Xj such that the length AK occupies the tube. In this case AK = 
5 |X.,j= I, and the frequency «„ =- U/X.j=- 3U/4/. With a still shorter 
wave-length x, we may have’the length AL occupying the tube and 
AL=}Xj—/, iind the frequency «j=U/X3=5U/4/, and so on, as 
we take succeeding loops for the open end. 

In fig. a8 are represented the stationary wave systems of the first 
four modes, and .any of the succeeding ones are easily drawn. 


condition for a lodp at the opra end, that of iio pressure variation, 
cannot be exactly fulfilled. This would require that the air outside 
should have no mass in order that it should at once move out and 
relieve the air at the end of the pipe from any excess of pressure, 
or at once move in and fill up any defect. There are variations, 
therefore, at the open end, and these arc such that the loop may be 
regarded as situated a short distance outside the end of the pipe. 
It may be noted that in practice there is another reason for pressure 
variation at the end of the pipe. The stationary wave method 
regards the vibration in the pipe as due to a series of waves travelling 
to the end and being there r^ected back down the pipe. But the 
reflection is not complete, for some of the energy comes out as 
waves; hence the direct and reflected trains are not quite equal, and 
cannot neutralise each other at the loop. 

The position of the loop has not yet been calculated for an ordinary 
open pipe, but Lord Kaylcigh has shown (Sound, ii. § 307) that for 
a cylindrical tube of radius R, provided with a flat extended flange, 
the loop may be regarded as about 0-82 R, in advance of the end. 
That is, the length of the pipe must be increased by 0-82 R before 
applying Bemoiuli's theory. This is termed the " end correction." 


A* 
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The reader will be able to make out the simultaneous motions and 
pj;essures at various points. It is obvious that tlie nodes are alter¬ 
nately in compression and extension, or vice versa, and that for Jx 
on each side of a node the motion is cither to it on both sides or from 
it on both sides. 

•, The first mode of vibration gives the " fun^meutal tone, and 
the aticceeding modes ate termed “ overtones." The whole scries 
forms the ll^es of odd harmonics. A " stopped pipe " in an organ 
in a pipe of this type, and both the fundamental and the overtones 
may occur simnltaneously when it is blown. 

We may illustrate the successive modes of vibration by using as 
pipe a tall cylindrical jar, and as exciter a vibrating tunii^-lork 
bdd over the mouth. The' length of the pipe may ho varied by 
pouring in water, and this is done until we get maximum resonance 
m'the ^pe to the f(»k. Thus if a fork Ulsaasb is used, the length 
ti pipe for the fundamental at 0’ C. is abottt)g3,ooo/4 x 2.56>^33 cms. 
If a Wk S0I4 a> 768 is used the pipe resomnds to it according to the 
mode of the first overtone; If the temperatnre is fi the length for 
given freduaney must be increased by the factot'g -f'0-001841.. 

I at tha 0p»n End.-^tbe apfnnnmata theory of 

pipes duo to BeiwuUi assumes a loop at the open end, but the 
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Using this result Rayleigh found the correction for an unflanged 
open end by sounding two pipes nearly in unison, each provided 
with a flange, and counting the beats. Then the flange was removed' 
from one and the heats were again counted. The change in virtual 
length by removal of the flange was thus found, and the open end 
correction for the unflanged pipe was 0-6 R. This correction has 
also been found by David James Blaikley by direct experiment 
(Phil. Mag.. 1870, 7, p. 339). He used a tube of variable length 
and determined the length'resounding to a given fork, (l) when the 
closed end was the first node, (2) when it was the second node. If 
these lengtlis are /, and 4, then fj — 4 = }x and i(L — /,) — /, is the 
correction for the open end. The mean value found was o-j7(> K, . 

2. Pipe Open at Both Ends. —Each end is a loop. We must there¬ 
fore select a length of fig. 27 between two loops. The fundamental 
mode is that in which H and K represent the ends of the pipe. In 
this case HK => Jx, = I, and the frequency is «, =» VjK, = U/al. 
There is a node in the middle. In the next mode H and L represent 
the ends and HL = Xj = 1 and »= U/x, =? zU/ef. In the third mode. 
HM = 4 X.J = 7 and «, = U/x, »>= aU/af, and so on. 

In fig. 29 are rCTnssontM the stationary wave systems of the 
first four modes. 'The whole series of lunaamentol and overtones 
gives the complete set of harmonics of fr^uencies proportional to 
1,2, 3, 4, . . ., and wave-lengths proportional to . . . 

A metal or brass tube will serve as such a pipe, and may be excited 
by a suitable tuning-fork held at one end. To obtain the virtual 
length we must add the ooirectibn for each open end, probably 
about 1-2 radius. If the frequency is 256 the corrected length for 
the fundamonta! is about (33,000/2 x 256) (i-|--001840 at(“. The 
pipe will also resound to forks of frequencies 512, 768, 1024 and 
so on. 

An open " flue ” organ pipe is of this type. The wind rushing 
through the slit S (fig. 30) Bwintaios the wbration in a way to be 
discussed later, and toe opening 0 makes toe lower end a loop. 

The .modes of vibration in an open ot^n i»ipe may be exhibited 
by means of Koenig's manometrio flames (/?*«. Mag,, .1873, vol. 45). 
The pipe is provided with manometrio flames at its nuodle point, 
and at one-quartor and tiiree-qnarters pf its length. When the 
mpo is blown softly the fnndaiitental is very predominant, 1 and 
toexe is a node at the middle point. The flame there is mneb 
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affected "by the nodal preaaurt cAWgesi while the othdr tw» vibrafc 
only sliBbtly. If, however, the pipe is blown Strongly, the funda¬ 
mental dies Sway, and the first overtone is predominant. 
Then the middle ppint iS a loop, and the middle flame 
is only slightly affected, while the other two, now being 
at nodes; vibrate stronpy. 

3. Pipe Closed at Both Ends .—The two ends in such 
a pipe are nodes. It is evident that the overtones 
win follow the same rule as for a pipe opened at both 
ends. This case is not exactly realised in practice, but 
it is closely approximated to in Kwidt's dust-tube. A 
glass tube, the '' dust-tube," 3 ft. or more in length, and 
perhaps i in. in diameter, has a little lycopodium 
powder introduced, and the powder is allowed to run 
all along the tube, which is then fixed horisontally. 
A closely-fitting adjustable piston is provided at one 
end. A glass or metal rod, the " sounder,” is clami>ed 
at its middle point, and fixed along the prolongation 
of the axis of the dust-tube as in fig. 31, a loosely 
fitting cork or card piston being fixed on one end of 
the sounder, which is inserted within the dust-tube. 
The other end of the sounder is stroked outwards 
with a damp cloth so as to make it sound its funda¬ 
mental. Stationary waves are formed in the air in 
the dust-tube if the length is rightly adjusted by the 
closely fitting piston, and the lycopodium dust collects 
at the nodes in little heaps, the first being at the fixed 
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end and theTast just in front of the* piston on the Sunder. The 
stationary wave system adjusts itself so that its motion agrees 
with that of the sounder, wliicli is therefore not exactly at a node. 
U U, is the velocity of longitudinal waves along the sounder, and i 
the length of the sounder, the frequency of vibration is y./if. If 
L is the distance between successive dust-heaps, i.e. half a wave¬ 
length the frequency in the air is U/tL, where U is the velocity 
of sound in the pipe. Then, since the frequencies are the same, 
V/2L - u,/2l or L// -- U/U,. 


Fig. 31. 

The velocities in different gases may bo compared by this appara¬ 
tus bv filling the dust-tube with the gases in place of air. If L, is 
the ihtcrnodal distance and the veloci^ in a gas, L and U being 
the corresponding values for air, we have U,/U — Lj/L. 

Kundt's dust-fube may also be employed for the determination 
of the ratio of the specific heats of a gas or vapour. If U is the 
velocity of sound in a gas at pressure P with density g, 
and if waves of length a and frequency N arc propagated 
throuf^ it, then the distance between the dust-neaps is 
X 


Specltlc 

Heat*' 

Ratio. 




abipli^de Me lioih donldB >thohe'in either tnia, «o ithikt iffie same 
mlationluMa. '■ -u.' ■ ' 

Determinations of the presttee’changes, or extent of ^(mnian 
of tho air, in sounding organ pipw have been made by A. l(nndt 
(Pogg. Ann,, 1868, 134, p. 163), A. J. 1. T^ler and 
L. Boltzmann {Poggi ifim., vol. 141, or Rayleigh, 

Sound, ii. § 4aaa), and E. Mach (Optisek^ustisohm 
Vertuche, 1873). Mach's method is peihaps the most direct. > The 
pipe was fixed in a horizontal position, and along the top wall ran 
a platinum wire wetted with sulphuric acid. When the wire was 
heated by an electric current a fine line of vapour descended from 
each drop. The pipe was closed at the centre by a membrane 
which prevented a through draught, yet permitted the vibratfans, 
as it was at a node. The vapour line, therefore, merely vibrated to 
and fro when the pipe was sounded. The extent of vibration, jit 
different parts of the pipe was studied through a glass side wall, a 
stroboscopic method being used to get the position of the vapour lino 
at a definite part of the vibration. Mach found an excursion of 
0-4 cm. at the end of an open pipe 123 cm. long. The amplttude 
found by the other observers was of the same order. For the 
vibration of air in other cavities than long cylindrical pipes we leAtt 
to Rayleigh's Sound, vol. ii. chs. 12 and ib. 

Propagation of Wastes tn Pipes of Circular Section .—Helmholtz 
investigated the velocity of propagation of sound in pipes, tailing 
into account the viscosity of the air (Rayleigh, Sound, ii, ^ 347), and 
Kirchhofi investigated it, taking into account both the viscosity 
and the heat communication between the air and the walls of the 
pipe (foe. at. 11. § 350). ^th obtained the value for the velocity 

C 


where y is the ratio of the two specific heats. If i2 is measured 
for two gases in succession for the same frequency N, we have 

„ s£i 

where the snflSxes denote the gases to which the quantities relate. 
If y, is known this gives y^. Kundt and Warburg applied the 
method to find y for mercury vapour [Pogg. Ann., 1876,157, p. 356), 
using a double form of the apparatus in which there are two dust- 
tubes worked by the same sounding rod. This rod is supported at 

J and J of its length where it enters the two dust-tubes, as represented 
iagrammatically in fig. 32. It Is stroked in tho middle so as to 
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where U is the velocity in free air, R is the radius of the pipe, IT the 
frequency, and f the air density. C is a constant, equ^ to tte 
coefficient of viscosity in' Helmholtz's theory, but less simple'in 
Kirchhoff's theory. Experiments on the velocity in pipes were 
carried out by H. achneebeli (Pogg. Ann., 1869,136, p. 296) and by 
T. J. Seebeck (Pogg, Ann., 1870, 139, p. 104) which accorded with 
this result as far as R is concerned, but the diminution of velocity 
was found to be more nearly proportional to N'*. Kundt also 
obtained results in general agreement with the formula (Rayleigh, 
Sound, ii. § 260). He used his dust-tube method. 

EUmmtary Theory of the Transverse Vibration of 
Musical Strings. 

We shall first investigate the velocity with which a disturb^w 
travels fUong a string of mass m per unit length when it is 
stretched with a constant tension T, the same at all points. 
We shall then show that on certain limitations two trains of 
disturbmfce may be superposed so that stationary waves may 
be formed, and thence we shall deduce the modes of vibratiov 
as with pipes. 
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excite its second mode of vibration. The method ensures that the 
two frequencies shall be exactly the same, In the paercury experi¬ 
ment the sounding rod was scaled into the dust-tube, which was 
•exhausted of air, miU contained only ppme merpury and some quartz 
dust to give the heaps. It was placed in a high temperature oven, 
where the mercury was evaporated. The second .tghe cc^taioing 
air was outside. When a known temperature was attained the 
wninder was exoited, ■and <*> “““ be measured, ^om the 
temperature, PJita was known, and yjyi could then be found. 
Taking y, = l'4i, I'a was'determined to be i-OO. Lord Rl/llMgh 
arid Sir William Ramsay (Phit. Trans. A^Sgs, pt. i. p. 187^ aleo 
used a (riagfo (Just-tifbe with » sounder to find y i&t asgoai and ogam 
-thevalueWM »«6. ' 

BetemHnations of Premrt Changes and AnrpUtuie of Vshratum 
in Pfoer.~If th*'maxinkum preesure change to dritetaiined, tee 
MUplitude te given by equation'(zd), ■viz. ' 

' gag ia 'iiw itationkiy n«ve' system'^c'pfi^rite' clui^ ah^ 
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Let AB (fig. 33) represent the string witii the ends AB fixed. Let 
a disturbance once set going travel along unchanged in form from 
A to B with velocity U. "rhen move AB from right to left with 
this velocity, and the disturbance remains fixed m space. Take 
a point P in the disturbed port, and a point Q which the distsrbMice 
hM not yet reached. Since the conditions in the rerton PQ remiin 
always the same, the momentum perpendicular to AB enteiMl; ;the 
region at Q Is equal to the momentum perpendionlM'to ABteavlng 
the reirion at P. But, since the motion at Q is alons AB^. there is 
no lawnentum there perpendicular to AB. So alto there is on tho 
whole none is. that direetion leaving at P. Let the tangent at P 
make angle p with AB. The velocity of the string at P parallel to 
PM is U sin p, and the mass of string passing P is mU per second, so 
that mU’ sin * is canied out per second. But the tension at P is T, 
paraUol to the tangent, and ■! sin p parallel to PM, and through this 
—T sin.0 is the momentum passing out at P per second. Since the 
resultarit iii zero; mU*Sin p —* T sin gf ^0, ot'u* ^ 

How AB fixed, and the disturbance tinvels 'with veloaty’T7. 
iWe Inight mike this investigatiofa ttiiore eewahl by introduCittg a 
forcoXasin theinvestigation fbi; b^^ly awearaneoe^ry 
'I'd foinli stationary 'dravea twp eqM trahM must m able to trsriwl 
in oi^slte "dlrtetioss ndth equal vdbcitlte, end tq bo superposed. 
We Suit shovr then that the toTce eplled out'by the sum Of .the dis- 
turlianiite Hi'equhl'^ ^ ^ Srees Oall^ out by eehh trato 

iishall" tteiiafri unchanged' the tensUm T 
Ss iSplies that thadiatutbanee is sO'SiinU 
iy StteOa, ’.The ebis^ateit 


: thit'thei’VdMl 
">'*<'taamer 
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disturbance is sufficiently small the curve of dispUoeiBienfc.il bo 
pailsiltlrtifcfchttaiiM'tiwt Mud thwcemncment.is T. 

Thedompoaentsjfi T per^icmUt to .toe.aws m Xiy^s.mSiyiliK.. 

” A *■“ y«‘«t* the >dij^l3eeine«(ts, d«c to tfie- ttw, trains 
y * I'l + two sff^to feroos mre ajnd 

T^jasr, tvhiU tout due to y is TrfJ/flU. But smoe y je d* y., 
X^ld* » XdVf/tix -f TiyJiK, at toe condition for supeipoaitiwi 
.boldk when tl»e diaplhcemeat isn am^ that we nwy put d*/«fe *= i. 
Evidently this comes to o^lectinK e®. Lot two trains of equal 
Mwes moving in otmositc duiectwns sioae such a string of indofi- 
atte length torm the stationary system o 4 &a. ay. Since tlic 
andes are always at rest wo ^y represent the vibnation of a 
given, stnng by th* length between 
any two nodes. The luadamqatal 
mode is that in which A and B 
represent tho etids.of the string. In 
this case AB ». 1 tlie length, and 
the teequenoy », =» U/a, = U/al n- 
(i/al)<v/(T/*B). Xlje- miadlo of the 
string is a loop, la the next mode 
A and C represent tile ends and 
AC = ^2 *• 1 and «„ «= U/s* >= aU/jl — 
mode 
and 

-- -,,—_n 3 ti/a;= 

(j/sl) v/(T/(*«), and so on. In fig. 34 
the stotianary wave systcats of the 
first four modes arc represented. 

- The complete scries of harmonics. 

Fig. 34. an* possible modes. 

^ . The experimeatai denldasttalioni 

these results is moUy made by tile sonometer or mosKschord. 
|fi®* 35 )‘ A string is inked at C on the top of a hollow boK, and' 


[WIRES A^^J> RCas® 



_ AC = a2“'land«jt=XJ/lu>=aU/ 

(2/3I) JfT/w). In the fliird n 
^ ^ A and 2 J represent the ends 

A 0 w 4X5^1 and », =»Ui/Xa'in 30/ 
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passes over two edges AS, which serve as the fixed ends, and «ien 
over a pulley P, being stretched by a weight W. Between A and B 
a *' bridge ” D, f.e. another edge ri:ightfy higher thate A or B can 
he inserted in any position, which'is determined by a graduated 
•calc. The effective length of toe string ip then AD. Kooping the 
Jiamc tension, it may be shown that ni is constant by finding « for 
■various lengths. Keeping AD constant and varying W it my be 
*htiwn -ttiat« » JW. Lastly, by using different sta^^o, it may bo 
shown tliat, with the same T and /, « sc 

The various modes of vibration may also bo exhibited. If D is 
removed and the string is bowed in the middle, the fundamental is 
brought out. If it is touched ill the middle with a feather, the edge 
of a card, or the finger nail, and bowed a quarter of the way along 
the aeteve, th« first- overtone co m e s out Ferh of the fir.st few 
harmonics may be easily obtained by touching the string at the first 
node of the harmonic required, and bowing at the first loop, and the 
presence of tlic nodes and loops may be verified by putting light 
'piportiilWi dfiih^e A eta the string it toe nodes and iDOpe. Vflhcii 
ttae hoimonic is sounded toe ridora at tise Uops aro ttwowa offi wliUe 
' (hose St the liodes lemain seated; 

' Not oidy nay the foncUanental anal iis hsnaoiiics be obtained 
' lopafstaly, blrtth^ are also to b<rhoardi6iainitaiBe8usly,.pairti6Ularly 
'•the'OBtlier ones^ Srliioh are usoaUy more prondaeBt than thMe* 

ditoeiBS'toe'OOexistence' 
'■ta toesb Vaanou. tones when a pisnoforte or violin string is thiown. 
stoto uibnUioB. It U evident toat, in. such ease, the stoia*, while 
" vilaatiag M a wJlole betwsen its fixed esfcreniitiost.is at the mnaeitime 
•Mcttting suMldlaiy oscillations about its middU poiat, Ms. potats 
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ol bfetfoihj Ac., as shown mfig. j6, fm too fundamental and too 
bannoqu,, When a:ftri|ig:iljStrBi*.or bowed at, a toint, any 
, h^qwe with a .node, at tW .powtu .abseiit, Since the quauty 

-rf the note sounded depends on.toeifUgtTOofharmoJLios, tbequaHtyi 

. welqre u to sam.e extent dependent on .0ie :ppint qf excltattST 
A hig% in^xMi* and (hetructiwe - 

Jffiva of ntosieal strings, was poptriyMby E,. 
,«;^ftftchiM:tq,toqlpqB qi; vent^ 
tnnhig'forK or a beU>gIa88| a suk or corton 
qiihcr fixed ot.pasainA.wer a .pnl) 

.-i.-.i. thread may bo to.any.'< 

lf,toelaiKer.mmflfM!imwi^ 


Us langto'ahd tension vibmtos in nnisoa 
-and diywes riseji, into onqoii mqfce lgopa or vghtral segments easily 
.dtooemibU by a, spqetatoR H ttw leilgtfi of the ttuMa hs kept 
wvtoiabUi.a certsan tensicn will giye.bqt one ventwsegment; the 
f^ai^tal aoto qf toe towad is then of the same pitch as the note 
of the body to which it is attached. By redneinft the lensien to one 
quarter of- its puevums amount, toe number of ventral segments will 
be sew to be increased to two, iwlicaring that the. first hasmonio of 
the thread is now in unison with, Iho solid,iand consequently that its 
tondameatftl is an octavo lower than it was with the ftwmer tension; 
thus confirming the law that » varies as Jl'. In like, manner, 
OB further towuriag the tension to. one ninth, three ventral segments 
will be formed, and so on. 

The law toat, ctuteru pavihts,, n varies inversely as the thickness 
may M tested by forming a strfoi! of fonr lengths of the single thread 
UMd brfore, and consequently of double the thickness of tlic latter, 
whOT, lor the same len^ and. tension, toe compound thread will 
nxlubit double the number of ventral segments presented bv toe 
single thread. » r j 

The other laws admit of .similar illustration. 

Longitudinal Vibrations of Wires and Rods* 

Subject to a IknitotioH which we sliail eKaraiae later, the 
■velocity of a longitudinal disturbance along a wine or rod depends 
only on the material of the rod, and not upon the cross-section< 
Since the forces called into play by an extension or compression 
of the material are proportiomil to the cross-section, it follows 
that if we cwisidcr any case and then another case in which, with 
the same longitudinal disturbance, the cross-section is doubled, 
the force in tlws second chse is doubled as well as the mass to be 
moved. The acceleration therefore remains the same, and the 
velodtjr is unaltered. We shall find the velocity of .propagation, 
just as in previous cases, from the consideration of transfer of 
momentum. 

Suppose that a disturbance is travelling with velocity U unchanged 
m ferra along a rod from left to right. Let us move the rod from 
right to loft, so tliat toe nndistnrbefl parte move with veloeily U. 
Then the disturbance remains fixed in space. Lot A be a poiat in 



- A dx 


Via. 3p. 

the (fisturbaftce, and B a point hr the undisturbed part. The 
material between A and' B, fliough continuajly changing, is always 
in the same condition, and therefore the moineirtuiw within. AB; is 
constant. Hence the amount carried out at A is equal to that 
carried in at B. ■ 

Now momentum is transferred in tiyo ways, vii, by the force 
acting between contiguous portions of a body and' by toa toansfer 
of moving nuritor. At B there is oiriy the tetter kind, and. smec 
the translcr of matter is o„6|,U, wherejpj is the undisturbed density 

ann m. IG fhr* itnrlie^iiwKA/i lx-__•_ tv 


lifft to right toe velocity relqtive to A js tf- if. If g is toe density 
• "tr, ctpss-section, then toe moroenfifm carried past A 

IS gi(U —u)f. But if.y is the displacement fstA.dy/dx. fs the extension 
at A, ^ the force .^tjag is a nrifi agross A equal to XA^yldx, where 
y is yoqng 3 mqdulqs orcJajstiqitjji. ' T^n we have 

~ (* 7 ) 

ilow «/U djifixt" ' (28) 

for fhepqrticlc.at A mqves over dy backwards, while tfie disturbance 
moves over U. Also since d* hau been stretched to tor -f- dy 
Mdx -h to) = /)o«„dx,, 
or gai(i-+-to/to) “Mo: 

Substituting from (sS) in (2f\ ' 

arid substituting ftom (2^) in (301 

where now 4 fit toe nnmsaii desufite of .tow into; TJss. 'veiioeUiy «toh 
which the rod most travel in order that the (U0tttiibaa99> my ho 

A the.rodvia.k^ jpeed, 

uU wane wMiikii^udi<tfa^dia(hiiiiAsifiOti!i/fels.i 

This investigation is subjset toi^rii^tiQil tfm to# disnwAer 
of the cross-section must bq sniffU nompared with the wave-length. 

WbW % *fifi WjWMJo.o)^ ^gitodiaalli^ co^tmets or 
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wctamis a&d -in iUi« Mtio », Imcrnn as Ifcasson's ratio, sohidi 

-in metals m aot ter teoia laOt ua aupinie that the isd is circular, 
''ti’TadiiiBr,.aiultiMJtthei:Miatdiaplaoeinieatot the eurtace .is s. The 
Joogitadii^ extOBsioa is (^/<te,'antl therefore the radial contraction 

is tilr===riyj<lx. If then y =4 sin ^(jr—Ul), cos ~(r-U<). 

If r’isof theordwof x, s iso* the order of y; and tiie kinetic energy 
of the radial motion is of the same order as that of the fongitudinal 
matton. But oar investigation entirciy leaves this >ont of account, 
and is therefore faulty. In fact, the forces are then no longer parallel 
to the axis. There are shears of the order ds/dx and the simple 
Young’s fnoduluB system can no longer be taken to represent the 
actual condition (see Rayleigh, Sound, i. § 157). But k^ing r/x 
.small we may as before form .stationary waves, and it is evident that 
tlm scries of fundamental and overtones will be just as with the air 
in pipes, and we shall have the same three types—fixed at one end, 
free at both ends, fixed at both ends—with iundameutal frequencies 
lospoctivoly 

The overtones wfil be obvious. 

For an iron wire Yjp is about io’s/4, so that for a frequency of 
500 in a wire fixed at both ends a len^ about s metres is required, 
if the wire is stretched across a room and stroked in the middle with 
a damp cloth the fundamental is easily obtained, and the first 
harmonic can be brought out by stroking It at a qu^er the length 
from one end. A glass or brass rod free at both ends may be held 
by tlie hand in the middle and excited by stroking one end outivards 
with a damp cloth. If it is clamped at one-quarter and three- 
quarters of the length from the ends, and is stroked in the middle, 
the first harmonic sounds. 

Young's modulus may be obtained for tho material of a rod by 
clamping it in tho middle and obtaining the frequency of the funda¬ 
mental when Y = ^Fn^p. 

The value thus obtained is generally appreciably greater than 
tliat obtained by a statical method in which the rod is ;^llod out by 
an ajjplied tension. 

Rods of diflercnt materials may be used as sounders in a Kundt’s 
dust tube, and their Young’s moduli may bo compared, since 

velocity in rod = velocity in air x tt-j-—“ 

•' ■' distance between dust-heaps* 


Torsional Vibrations of Rods and Tr»Wi.—The velocity of propaga¬ 
tion of a torsional disturbance along a wire of circular section may 
be found by tlic transfer of momentum method, remembering thht 
wc must now replace linear momentum by angular momentum. 
I4!t the disturbance be supposed to travel unehan^ in form from 
left to right with velocity U. Kow suppose that me wire or tod is 
moved from right to left with velocity U. The disturbance is then 
fixed in space, let A be a point in the disturbance and B a point 
in the undisturbed portion. The condition of the matter between 
A and B remains constant, though fresh matter keeps coming in at 
B and anvcmal quantity loaves at A. Hence me angular momentum 
of the part Dotween A and B remains constant, or as much enters at 
B as leaves at A. But at B there is no torsion, and no torsfen couple 
of one part Of the wire on the next. So that no angnlar momentum 
enters at B, and therefore on me whole none leaves at A. Tho 
transfer of angular momentum through A is of two kinds—-first, that 
due to the passage of rotating matter, and, secondly, thatdue to tho 
couple with which matter to the right of A arts ti]^n matter to the 
left of A. The mass of matter moving through A pw second is 
pxsTJ, rvherc a is tho radius of the wire and p is its density. If ♦ is 
the angle of twist, the angular velocity is dtfdt. The mdius of 
gyration of the section is in*. Hence me angular momentum 
convoyed per second outwards is ifwa^Vdt/dt. The couple duo 
to the twist of a wire of length I mrough p is G =» and wa 

may put «/f = deidn. Since no angular momentum goes out on the 

- 1 - l>ira*UrJ 9 /d!t = o. (33) 

ft But tise condition of unchaneed farm requires tliat the matter 
ffUaij twist through (iM/dxjdx while it is travelling over dx, i.s. in 
time ilx/U. 

Tksa $ 

Sf V dx dt dit 

Substituting in (33) we get ' 

V »= nfp. (34) 

m we now keop the wire at rest me disturbance travels along it wttii 
velocity U ^ >JMp), and it depends on me rigidity and density of 
the wire 'and not upon its radius. 

It is «uy,to deduce the niodes of vibration from stationary vrayee 
ns in tiie pirevious cases. If a rod is clamped at one end and ttee 
' at Se otimr, Urn fundamental frequency 19 ' !Pof tron 

It/, ia of the. order ,10**, Sfi that me frequency lor a tod t metre long 
S^utgopo, When acartymeelistmgrtereytWtidocesavery 
JuEh.aot^ to' tofsioiull ftsdb. 

The tonnpnal riWations Ol a ,rHre are cxCMed when lt fs* bowed. 
If sinali' jSperrihi^ 'll,... t. 

thn* vibrations when i 


Tramawu Vf^rdlioas- 0/ Sarf or Rods. —Vi^en a bar or rod is of 
oonsideiable cross-section, a tipisvcisal disturbance calls into piqy' 
forces due to the stram of the’material much more important Sam 
the forces dae to any tension wnich is ordinarily appUtd. .'Tim 
velocite of a disturbance along such a bar , and its inodes of vibration^ 
d^end therefore on the elastic properties of me material and tbe 
dimensions of the bar. We cannot investigate me vibrations in SD 
elementary manner. A full discussion will be found in Rayloigh'*^ 
Sound, vol. L ch. 8. We shall only give a few results. 

Tho cases mtore.sttng in sound arc those in which ( 1 ) the bar is 
free at both ends, and (z) it is clamped at one end and free at the 
other. 

For a bar free at both ends tlic fundamental mode of vibration bss 
two nodes, each o'zzg of me length from the end. The next mode hss 
a node in the middle and two others each 0*132 from the end. The 
third mode has four nodes 0 0114 und o'357 from each end, and so 
on. The frequencies are nearly in me ratios 3*; 5*17*. . . . Suefr 
bars are used m the harmonicon. 

■Wlien one cud is clamped and the other is free the clamped end fe- 
always a node. The limdamental mode has that node only. The 
next mode has a second node o'ZZG from tho free end; me next, 
nodes at o'l 32 and o's from the free end, and so on. The frequencies 
are nearly in the ratios 1: fi'Zj ; I7’5. Such bars are used in musical 
boxes and as free reeds in organ pipes. 

The most important example of this type is mo tuning-fork,, 
wliich may be regarded as consisting of two parallel bars clampecl 
together at the tee. The first overtone has frequency 6*15 that 
of the fundamental, and is not in tho harmonic series. If the 
fork be mounted on a resonance box or held in front of a cavity- 
resounding to the fundamental and not to me first overtone, the- 
fundamental is brought out in groat purity. ^ 

Vibrations of Plates. —These are lor the most part interesthw 
rather from the point of view of elasticity than of sound. We iteul 
not attempt to deal with the Uieory here bat shall describe only tbe 
beautiful mode of exhibiting the regions of vibration and of rest 
devised by E. F. F. Chladni (1756-1827I. As usually BTranged.-'a. 
tliin metal plate is screwed on to the top of a firm u^ight post at 
tbe centre of the plate, which is horizontal. White sand is lightly- 
scattered by a pejmer-box over the plate. The plate is then bowed 
at the edge and is thrown into vibration between nodal lines or curves 
and the sand is thrown from the moving parts or ventral segments 
into these lines, forming ’’ Chladni's figures." The development of 
these figures by a Skilful bower is very fascinating. As in me ease 
of a musical string, so here we find that the pitch of the note is kigber 
lor a given plate the greater the number of ventral segments mto- 
whidi it is divided; but tho convCtsc of this does not hold good, two 
dificrent notes being obtainable with the same number of such 
segmculs, the position of the nodal lines being, however, dificreut. 

The upper Hne of annexed' figures shows how the sand arranges 
itself in three cases, when the plate is square. The lower line gives 
the same in a sort of idealised form. 38, i, corresponds tothe- 



Fia. 38. 

lowest possible note oi the partfcular used; te. 38, a, to Ifcr 
fifth higher; fig. 38, 3, to me leMlAor octave Of the fiifw, tfac miiwbrsm 
of vibration in the same time being a» a to’3 to <5, 

If tbe phiito be small, it is sufficient, in oitier to bring ont fSai 
simpler sand-figtrres, to bold the plate finaiy between two fingnm: 
of the same bimd placed at any ^int where at least two neidak 
lines meet, forinstance the centre u (t) and(a)tafid to draw a vielui 
bow downwards across theedge near the middle of a ventral Hgwmit. 
But with larger ptates, whiOh alone will farni A the more commioated- 
figures, a ehmp^ecrew must be used for fixing the plate, and, at toe 
same time, one dr more other nodal poiats ouflht to be touched vritbi 
tbe fingers - while the bow is being tppltedi In tins -way, any af toe-; 
possible configurations may be easily prodaewd. 

By similar mUthods, a circular plate may 'be made to exhOtih'. 
nodal lines dividing the surfaOe ’by diametrsd lines into foenr «r aa 
greater, but always even, number of taotors, an -odd Bomber befog: 
fitdo^atiltie-wito the geoend low kfiatatiouapf waves that the parts 
a *t^y adjoining a nodal BM mi eltber tide mnet otari^t vitoato 
Opposite^'to-each other; ' > 

Another Class of figures consists of eitcuMr nodd Uoes a t sw e 
ndthdfonietxal'tioes 3P).. 








456 . 


mvm 


[BELLS AND OTHER SOURCES 




Fio. 39. 


Circular nodal lines unaccomiianlad by teterSeetlng Hnes cannot 
be produced in the manner described; butmay be got either by drill¬ 
ing a small bole through the centre, 
and drawing a horse-hair along its 
edge to bring, out the note, or by 
attaching a long thin elastic rod to 
the centre of the plate, at right 
angles to it, holding the rod by the 
middle and rubbing it lengthwise 
with a bit of cloth powdered with 
resin, till the rod gives a distincl note; the vibrations are com¬ 
municated to the plate, which consequently vibrates transversely, 
and causes the sand to heap itself into one or more concentric rings. 

Paper, parchment, or any other thin membrane stretched over 
a square, circular, &c., fmme, when in the vicinity of a sufficiently 
powerful vibrating body, will, through the medium of the air, bo 
Itself made to vibrate in unison, and, by using sand, as in previous 
instances, tlic nodal lines will be depicted to the eye, ann seen to 
vary in form, number and position with the tension of the plate and 
the pitcli of the originating sound. The membrana tympani or 
drum of the ear, lias, in like manner and on the same principk's, the 
property of repeating the vibrations of the external air which it 
communicates to the intonial parts of the ear. 

Bells may be regarded as somewhat like circular plates vibrating 
with radial'nodes, and with the edges turned down. Lord Rayleigh 
has shown tliat tiiere is a tangential motion as well as a motion in 
and out. Ordinarily when a bcU is struck the impulse primarily 
excites the radial motion, and the tangential motion follows as a 
matter ol course. Wien a finger-glass (an inverted bell) is excited 
by imssing the finger round the circumference, the tangential motion 
is primarily excited and the radial follows it. Some discussion of 
the vibrations of beUs will be found in Rayleigh, Sound, vol. i. 
cb. 10 (see also Bells). 

Singittg Flames. —A "jot tube," i.e. a tube a few inches long with 
a fine nozzle at the top, is mounted as in fig. ^o, so as to rise out 
ol a vessel to which coal-gas, or, better, hydro¬ 
gen, is supplied. The supply is regulated so 
that when the gas is lighted the flame is half 
or tlircc-quarters of an inch high. A " sound¬ 
ing tube," say an inch in diameter, and some- 
wliat more than twice the length of the jet tube, 
is then lowered over the flame, as in the figure. 
When the flame is at a certain distance within 
the tube the air is set in vibration, and the 
sounding tube gives out its fundamental note 
continuously. The flame appears to lengthen, 
but if the reflection is viewed in a vertical 
mirror revolving about a vertical axis or in 
Koenig's cube of mirrors, it is seen that the 
flame is really intermittent, jumping up and 
. down once with each vibration, sometimes 
apparently going within the jet tube at its 
lowest point. For a given jet tube there is 
a position of maximum efficiency easily ob- 
lained by trial. The jet tube, for a reason 
whicSi will bo given when we consider tlie 
maintenance of vibrations, must be less tlian 
. half the length of the sounding tube. 

-CM A scries of pipes of lengths to give any 
Fio, .te. —Singing desired series ol notes may be arranged. It 
Flame. two tubes in unison are employed, a pretty 
example of resonance may bo obtained. One 
is adjusted so as just not to sing. The otlicr is then made to 
Bing and frequently the first will be set singing also. 

Sensitive Flames and Jets. —When a flame is just not flaring, any 
one of a certain range of notes sounded near it may make it 
flare while the note is sounding. This was first noticed by John 
Lc Conte [Phil. Mag., 1858, 15, p. *35), and later by W. F. Barrett 
■ {Phil. Mag., 1867, 33, p. 216). Barrett found that the boat form of 
bnmer for ordin^ gas pressure might be made of gloss tubing 
about g in. in diameter contracted to an orifice ^ inch in diameter, 
the orificc being nicked by a pair of scissors into a y-shape. The 
flame rises up from the burner in a long thin column, but when an 
appropriate note is sounded it suddenly drops down and thi^ens. 
Barrstt farther showed by using smoke jets that the flame is not 
esaenrialr John TyndaU (Sowid, lecture vi. | 7 seq.) describes 
a number of beautiful experiments with jets at higher pressure than 
ordinary, say 10 in. of water, issuing from a pinWo steatite 
burner. The flame may be lO in. high, and on receiving a 
snitably hi^h sound it suddenly drops down and roars. The sensi- 
tivo point 18 at the oarifice. 1 -ord Rayleigh {Sound, ii. § 370), using 
as a source a "'biid-oaU. "a whistle of high fr^uency, formed a series 
of stationary waves by reflection at a flat surface. Hacing the 
sensitive flame at different parts of this train, he found that it was 
excited, not at the nodes where the pressure varied, but at the loops 
where the motion was the greatest and where there was little pressure 
change. In his Sound (11. cb. 21) he has given a theo^ of the 
ssnsitive&ess. When,the velocity of the jet is. madually increased 
there is a certain range of velocity for which,the jet is unstable. 


so riiat any deviatlonfrom the straight itsh-out'tends to inoiease 
as the jet moves up. If then the jet is just on the point of insta¬ 
bility, and is subjected as its base to alternations m motion, the 
sinuosities impressed on the jet become larger and larger as it flows 
out, and the flame fs as it were folded on itself. , Another form of 
sensitive jet is very easily made by putting a piece of line wire gauze 
2 or 3 in. above a pinhole burner and igniting the gas above the 
gauze. On adjusting the gas so that it burns in a thin colnmii, 
just not roaring, it is extraordinarily sensitive to some particular 
range of notes, going down and roaring when a note is sounded. If 
a tube bo placed over such a flame it makes an excellent unging 
tube. The flame of an incandescent gas mantle if turned low is 
frequently sensitive to a certain range of notes. Such a flame may 
jump down, for instance, to each tick of a neighbouring clock, 

Savarl's Liquid Jets.—li a jet of water issues at an angle to the 
horizontal from a round pinholo orifice under a few inches pressure, 
it travels out us an apparently smooth cylinder for a short distance, 
and then breaks up into drops which travel at different rates. coUkle, 
and scatter. But if a tuning-fork of appropriate frequency be set 
vibrating with its stalk in contact with the holder of the pipe from 
which the jet is-sucs, the jet appears to go over in one continuous 
tliread. Intotmittent illumination, however, with frequency equal 
to that of the fork shows at once that the jet is really broken up 
info drops, one for each vibration, and that these move over in a 
steady procession. The cylindrieij form of jet is unstable if its 
length is more than v times its diameter, and usualiy the irregular 
disturbances it receives at the orifice go on growing, and ultimately 
break it up irregularly into drops wliich go out at different rates. 
But, if quite regular disturbances are impressed on the jet at intervals 
of time wliich depend on the diameter and speed of outflow (they 
must be somewhat more-than v times its diamclcr apart), these 
disturbance's go on growing and break the stream tip into equal 
drops, which all move with the same velocity one after the other. 
An excellent acexnint of these and other jets is given in C. V. Boys’ 
Soap Bubbles, lecture iU. 

Maintenance of Vibrations. —^When a sj’stem is set vibrating and 
Icfl to itself, the vibration gradually dies away as the energy leaks 
out either in the waves formed or through fnction. In order that 
the vibration may be maintained, a periodic force must be applied 
either to aid the internal restoring force on the return journey, or 
weaken it on the outgoing journey, or both. Thus if a pendulum 
always receives a slight impulse in the direction of motion just alxiut 
the lowest point, tliis is equivalent to an increase of the restoring 
force if received before passage through the lowest point, and to a 
decrease if received after that passage, and in either case It tends 
to maintain the swing. If the bob of the pendulum is iron, and if 
a coil is placed just below the centre of swing, tlicii, if a current passes 
through the coil, while and only while the bob is moving towards 
it, the vibration is maintained. If the current is on while the bob 
is receding the vibration is checked. If it is always on it only acts 
as if the value of gravity were increased, and dues not help to 
maintain or check the vibration, but merely to shorten the period. 
In a common form of electrically maintained fork, the ,, • 

fork is sot horizontal with its prongs in a vertical 
plane, and a small dcclro-magnct is fixed between 
them. The circuit of the eloctro-magnet is made 
and broken by the vibration of the fork in different ways—say, by 
a wire bridge attached to the lower prong which dips into and lifts 
out of two mercury cqps. Tho mercury level is so adjusted that the 
circuit is just not made when the fork is at rest. When it is set 
vibrating contact lasts during some part of the outward and somo 
part of uie inward swing. But partly owing to the delay in making 
contact through the carriage down of air on the contact piece, and 
partly owing to the delay m establishing full current Uirough aelf- 
induction, the attracting force does not rise at once to its full value 
in tho outgoing journey, whereas in the return journey the mercury 
tends to follow up the contact piece, and tho full current continues 
up to the instant of brealc. Hence tho attracting force does more 
work in tho return journey than is done against it in the outgoizq;, 
and tho balance is available to lncrea.se the vibration. 

In the organ pipe—as in the common 'whistlo—a thin sheet of 
air is forced through a narrow slit at the bottom Of the embouchure 
and impinges against tlie top edge, wdiich is made very p/ 
sharp. The disturbance made at the commeffi^ent 
of tho blowing will no doubt sot the w in the pipe vibratuiglJtfts 
own natural period, just as any irregular air disturbance will set a 
suspended body swinging in its natural period, but we are. to eota- 
eidor how the vibration is maintained when once set going. 'When 
the motion due to the vibration is up along the pipe from the em¬ 
bouchure, the air moves into the pipe from the outside, and carries 
the sheet-like stream jn with it^to toe inside of 'the shato edge, 
'This stream does work on the idr, aiding the motion. When toe 
motion is reversed and the,air moves out of toe pipe at the embem- 
churo, toe shoot is deflected on to the outer gtife of the sharp edge, 
and no work is done against it by the air in the pipe. Hence too 
stream of air does work during half the Vibration and this is 
not abstracted during the other haU, and so it goes on increasing 
the motion until the supply of energy in blowi)» u equal to the Jon 
by friction anlMund, 
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Tlic maintenance of the vibration of the air in the singing tube 
has been ex])lained by Lord Rayleigh (Sound, vol. ii. § 322 h) os due 
to the way in which the heat is communicated to the 
tS"* vibrating air. When the air in a pipe open at both 

“**• ends is vibrating in its simplest mode, the air is 

alternately moving into and out from the centre. During the 
quarter swing ending with greatest nodal pressure, the kinetic 
energy is changed to potential energy manifested in the increase of 
pressure. This becomes again kinetic in the second quarter 
swing, then in the third quarter it is changed to potential energy 
again, but now manifested in the decrease of pressure. In the bust 

S narter it is again turned to the kinetic form. Now suppose that at 
1C end of the first quarter swing, at the instant of greatest pressure, 
heat is suddenly given to the air. The pressure is further increased 
and the potential energy is also increased. There will bo more 
kinetic energy formed in the return journey and the vibration tends 
to grow. But if the heat is given at the instant of greatest rare¬ 
faction, the increase of pressure lessens the difierence from the un¬ 
disturbed pressure, and lessens the potential energy, so that during 
the return less kinetic energy is formed and the vibration tends to 
die away. And what is true for the extreme points is true for the 
half periods of which they are the middle points; that is, heat given 
during the compression half aids the vibration, and during the 
extension half damps it. Now let us apply this to the singing tube. 
Let the gas jet tube be of somewhat less than ludf the length of the 
singing tube, and let the lower end of the jot tube be in a wider tube 
or cavity so tliat it may be regarded as an " open end." When tho 
air in the singing tube is singing, it forces the gas in the jet tube 
to vibrate in tho same period and in such phase that at the nozzle 
the pressure in both tubes shall be the same. The lower end of tho 
jet tube, being open, is a loop, and the node may be regarded as 
in ai) imaginary prolongation of the jet tube above the nozzle. 
It is evident tliat the pressure condition will be fulfilled only if 
the motions in the two tulies are in the same direction at the same 
time, closing into and opening out from the nodes together. When 
the motion is upwards gas is emitted; when the motion is downwards 
it IS checked. The gas enters in the half period from least to greatest 
pressure. But there is a slight delay in ignition, partly due to 
expulsion of incombustible gas drawn into the jet tube in the previous 
liali period, so that the most copious supply of gas and heat is thrown 
into the quarter period ju.st preceding greatest pressure, and the 
vibration is maintained. If the jet tube is somewhat longer tlian 
half the sounding tube there will be a node in it, and now the condi¬ 
tion of equality of pressure requires opixisite motions in the two 
at the nozzle, for their nodes are situated on opposite sides of 
that point. Tho heat communication is then chiefly in the quarter 
vibration just preceding greatest rarefaction, and the vibration is 
not maintained. 

interfertnee of Sound. 

When two trains of sound waves travel through the same 
medium, each particle of the air, being simultaneously affected 
by the disturbances due to the different waves, moves in a 
different manner than it would if only acted on by each wave 
singly. The waves are said mutually to interfere. We shall 
e.xemplify this subject by considering the case of two waves 
travelling in the same direction through the air. We shall then 
obviously be led to the following results:— 

If the two waves are of equal length X, and are in the same 
phase (that is, each producing at any given moment the same 

state of motion in the 
air particles), their com¬ 
bined effect is equivalent 
to that of a wave of the 
same length X, but by 
which the excursions 
of the particles are 
increased, being the 
sum of those due to the 
two component waves 



Fig. 41. 


respectively, as in fig. 41, i. 

If the two interfering waves, being still of same length X, be 
in opposite phases, or so that one is in advance of the other by 
iX, and consequently one produces in the air the opposite state 
of motion to die other, then the resultant waye is one erf the 
same length X, but the excursions of the particles are decreased, 
being the difference between those due to the component wav» 
as in fig. 41, 2. If the amplitudes of vibration which thus 
mutually interfere are moreover equal, the effect ^ the total 
mutual destruction of the vibratory motion. 



Thus we learn that two musical notes, of the same pitch, 
conveyed to the ear through the air, will produce the effect of 
a single note of the same pitch, but of increased loudness, if 
they are in the sarfe phase, but may affect the ew very slightly, 
if at all, when in opposite phases. If the difference of ph^ 

be varied gradually from zero to ^X, the resulting sound will 

gradually decrease from a maximum to a minimum. 

Among the many experimental confirmations which may be 
adduced of these proportions we will mention the following;— 

Take a circular plate, such as is available for the production of 
Chladni's figures, and cut out of a sheet of pasteboard a piece of the 
sliape ABOCD (fig. 42), consisting of two 
circular quadrants of the same diameter as 
tho plate. Lot, now, the plate be made 
in the usual manner to vibrate so as to 
exhibit two nodal lines coinciding with 
two rectangular diameters. If tlic car 
be placed right above tho centre of the 
plate, the sound will be scarcely audible. 

But, if the pasteboard be interposed so as 
to interccjit the vibrating segments AOB, 

DCHi, the note becomes much more dis¬ 
tinct. Tho reason of this is, tliat tho 
segments of the plate. ADD, BOC always _ 

vibrate in tho same direction, but oppo- ' 

Mtcly to the segments AOB, DOC. Hence, when the pasteboard 
is in its place, there are two waves of same phase starting from 
the two former segments, and reaching the car after equal distances 
of transmission through the air, are again in tho same phase, and 
produce on the ear a conjunct impression. But when the paste¬ 
board is removed, then there'is at the ear opposition of phase 
between the first and the second pair of waves, and conaeijuently 
a minimum of sound. 

A tubular piece of wood shaped as in fig. 43, and having a piece 
of thin membrane stretched over the opening at the top C, some 
dry sand being strewn over the membrane, is so 
placed over a circular or rectangular vibmting 
plate that the ends A, B lie over the segments of 
the plate, such as AOD, COB in the previous figure, 
which are in the same state of motion. The sand 
at C will be set in violent movement. But if the 
same ends A, B be placed over oppositely vibrating 
segments (.such as AOD, COD), the sand will be 
scarcely, if at ail, affected. 

If a tuning-fork in vibration be turned round 
before the ear, four positions will be found in which 
it will be inaudible, owing to the mutual interference 
of the oppositely vibratmg prongs of the fork. On 
interposing the hand between the car and either prong of the fork 
when in one of those positions, the sound becomes audible, because 
then one of the two interfering waves is cut off from the ear. This 
experiment may be varied by luilding the fork over a glass jar 
into which water is poured to such a deptli that the air-column 
within reinforces the note of the fork when suitably placed, and then 
turning tho fork round. 

Holx^oltz's double siren is well calculated for the investigation 
of the laws of interiercnce of sound. For this purple a simple 
mechanism is found in the instrument, by means of which the fixed 
upper plate can be turned round and placM in any position relatively 
to the lower one. If, now, the apparatus be so set that the notes 
from the upper and lower chest are in unison, the upper fixed 
plate may be placed in four positions, such as to cause the air-current 
to be cut oS in tho one chest at the exact instant when it is freely 
passing through the other, and vice versa. The two waves, therefore, 
being in opposite phases, neutralize one another, and tho result 
is a faint sound. On turning round tho upper chest into any inter¬ 
mediate position, the intenaty of the sound will increase up to a 
maximum, which occurs when the air in both chests is being admitted 
and cut ofi contemporaneously. 

If two organ pipes in unison are mounted side by side on a wind- 
chest with &eir ends close together, and are blown for a very short 
time, they sound. But if the blowing is continued, usually in less 
than a second the sound dies away to a small fraction of that due to 
either alone. Yet the air within the pipes is vibrating more vigor¬ 
ously than ever, but in opposite phases in tho two pipes. This may 
be shown by furnishing the pipes with manometric flames placed m 
the same vertical line. When the flames are viewed in a revolving 
mirror and the pipes are blown, each image of one flame lies between 
' two images of the other. The essentw fact, as pointed out by 
Lord Raleigh (Scieniific Papers, i. 409), is not the coipmon wind 
chest, but the nearness of the open ends, so that the outrush from 
one pipe can supply the inrush to the other, and jthe converse. If, 
the two pipes are slightly out of tune when Mui)ded simrately 
tMc^er uey sound a common note which ma^'be higher than that 
due. to either alone. Lotd Bayleigh (lee, cit.) points out that this 
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is doe to reduction oi the pnd correction, y^hen the air rushes 
dot from one plpcj It has' nbt to for* tM way into the opin air, but 
finds a cavity bai^ prepared for it close at :hand in tha other pipe, 
and so the extonstops and comprptsidns at the ends are ipofe easily 
reduced. Even the longer pipe' niay ,'bc effectively sliqrtgr than the 
xorrwtsd shbfter pipe when souiiding alone. 

When two notes are not Jiuite in unison the rc.sultlng sound 
is found to alternate between a maximum and minimum of 
loudness recurring periodically. To these periodiral hltpmations 
hils been given the name pf Beats. Their origin is easily eacpli- 
otblc. Suppose Ure two notes to correspond to 200 and 203 
vibrations pt;r second; at some instant of time, the air particles, 
through which the waves arc pa,ssing, will be similarly displared 
by both, and consequently Uie joint ellect will be a sound of 
some intensity. But, after thi.s, the first or less rapidly vibrating 
note will fall behind the other, and cause a diminution in the 
joint displacements of the particles, till, after the lapse of one- 
sixth of a second, it will have fallen behind tlie other by half a 
vibration. At this moment, therefore, opposite displacements will 
be produced of the air particles by the two notes, and the sound 
due to them will be at a minimum. This will be followed by 
im increase of inleusity until Uje lapse of imother sixth of a 
second, when tlie less rapidly vibrating note will have lost 
another balf-wibration relatively to the other, or one vibration 
reckoning from the original period of time, and the two com¬ 
ponent vibrations will agaiq conspire and reproduce a maximum 
effect. Thus, an interval of onc-Uiird of a second elapses 
between two successive maxima or heats, and there are pro¬ 
duced three beats per second. By similar reasoning it may 
be shown that the number of beats per second is alwa5's equal 
to t}>c difference between the numbers of vibrations in the same 
time corresponding to the two interfering notes. The more, 
therefore, these are out of tune the more rapidly will the beats 
.follow each other. 

The formation ol beats may bo illustrated by considoring the 
disturbance at any point duo to two trains of waves of equal amr’h- 
tndu a and of nearly equal fre(|uencies «, If we me.amire the 
time from an instant at which the two are in the same phase the 
resultant disturbance is 

y != a sin 2 »«,f a sin 
=> 2 a cos ir(n, — «-)< sin nil*, -)■ n^)i, 
which may be rog,T.r(lod as a harmonic disturbance of frequency 
(»j -I-,Mil/'t bill with .ampl'itudt! 2 « cos iri«| — njt slowly vatyms'tit i 
the time. Taking the squares of flic amplitude to rojirescpt tho 
intensity or loudness of the sound which wppld be heard by an 
ear at the point, this is 

. cpS« - «a)f 

= -p tos — hjft, 

a value which ranges between o and 4 a* with frequency 
The ajund swells out and dies licwn Mj, — *4 times per second, or 
thCTC iwe «j—> 1 , beats per second. If, instead of considering one 
point ih a succession ol instnnt^ we considet a succession of mints 
along the Ihie of oroiragatidu at the same instant, we evidently 
have waves of amplitude varying from 2 a do'vu to o, and thep up 
to 2 B again in distance XJ/(pj - MJ. 

The phenomena of beats'may oc easily otaerved with fwo organ- 
pipes put slightly out of tune by placuig the hand near the open,and 
of one qI them, with t«,o musical stripgs on a resonant chjest, or with 
two tuning-forks of the same ,p^h lifoualed on their refonance 
biike;ii or held over aresomp)!, cavity (such a 5 ii,glass jar), one of the 
fotta ptihg put out of tune by foaflms upe prong with a spuJl lump 
ol bfwiwax. In'.tire last inst^ec, if the forks arc fixed on one 
solid piece ol wood whicn can'be gasped wilU the haiid, thc be^ 
will be actually felt by the luqid. If one prong of each fork be 
fvrni^odt itlth a .small plain 'tnirror, and a beam of light from a 
InraliiodS pOSiit bo reflected sufgCssiveljt by tlic two nlifrOrs, so as. 
to forin an hhkKe on a distinct screen, when oh'e; fork afone is put in 
vt.pratfon, the image will move bli the sfircon and be seen as a ffhe of a 
certain length. It both forks' arc ih ylbrittoh, and are pcrftetly in 
tune, this line may either be Increased or dimihi'shed pCrinanCntiy ih 
length according tii the dlffeteitce of jihasfc betwt^ the two sots 
of vibratioris. But ff the forks be hbt fftilthin, tnhe then the length' 
of the image will be found fo jluctnhte.ltltltty^n a maforhUifa arifl a 


IS tloublc OTor, jn whmh, by epntinually turning 
.appcr'bdi, a hdte is pfodnedd by it fiioii^'or l&s'oht of 
tifoe Wttgrhc note fbrmcd'by tno loiter cbeStfaedO^lhR as the handle 
hr Jess'fopidly, hhflhtc^t audible owfo ehsu^ Wh 


haye already w^plained how beats arc used ®P Schcibler’s tonometer 
to give a *rips of forks of known frcquchcfcs. Beats also afford 
an excellent practical guide in the tuning of instruments, but more 
so for the higher notes of the register’ focSinueli as the same number 
of heats are given by a smaller deviation from vnifojj by two notes 
of h'i^h pitch thin by twb ijotes of low pitch. Thus, two low notes of 
32 and fo vibrations respectively, who* interval is therefore 8 j or 
U, t'.e! a semitone, give two beats per second, while the same number 
of heats arc given by notes of j2 X 36 (four octaves higher than thc 
of tho preceding) or 5i2, and'5i4 vibrations, which are only 
slightly out of tune. 

iteaU and Dissonance, —As thc interval between two tones, and 
consequently thc number of bcals, increases the effect on thc car 
becomes more and more unpleasant. The sound is jarring and liar.sh, 
and wc term it a " ilisspnancc ’’ or " discord." la tlie middle notes 
of the musical register thc maximum harshness occurs when thc 
beats are about 30. Thus the interval h'c" with frequencies 495 
and 52S, giving 33 boats in a second, is very dissonant. But the 
interval li’pi;" gives, neiu-ly twice as niany beats and is not nearly 
so dissonant. The minor third a'c" with 88 beats per second siiou.s 
scarcely any rouglincss, and when thc boats rise to 132 per second 
thc result is no longer unpleasant. 

Wc arc then led to conclude that heats .arc thc physical founda¬ 
tion for dissonance. The frequency of beats giving maximum 
dissonance rises as wc rise higher in the musical scafo, and hills 
as wc descend. Thus b"c"‘ and ii'bc" have each no heats per second, 
yet the former is more dissonant than the latter. Again ii'c" and 
CG have each 33 beats per second, yet the lattci'interval is pracli- 
cally smooth and consonant. This beat theory oi dissonance was 
firai pul forward by Joseph Sauveur (if>53-t7i()) in 1700. Eobeil 
Smiln {Harmonics, 2nd ed,’; 17.39. p. 93) states that Sauveur " iu- 
ferred that octaves and other simple concords, whose vibrations 
coincide very oflca, are agreeable and pleasant because Uieir beans 
are too qiiick to be disliuguished, be the pitch oi thc sounds ever su 
low; and on the oontrary. tliat the more complex consonances 
whose vibrations coincide seldom arc disagreeable because wo c.ui 
disliiiguisb their slow beats; which displca.se the ear, says he, by 
reason of the inequality ol the sound. And in pursuing this thought 
he found lhat those consonances which beat faster than six times 
in a second are tlie very same that musicians treat as concords; 
and tha) others which beat slower are thc discords; ^d lie adds that 
when a consonance is a discord at a low pitch and a concord at a 
high one, it bCiSts sensibly at the former pitch but not at the laltor,” 
But Sauveur fixed tbc limiting number of beats for the discord 
tar too low, and a.gain he gavp no account of diasouances such us t he 
soventi), where the frequency of thc beats bplweeii thc funda¬ 
mentals is far beyond tbc number which is unpleasant. Smith, 
though recognizing thc unpleasantness of beats, could not .rcccpt 
Saiivour’s theory, and, indeed, it received no acceptance till it was 
rediscovered by Helmholtz, to whose invesligations, recorded in 
his .Sensations of Tone, we owe its satisfactory establishment. 

Suppose lhat we start with two simple tones in unison; there is 
perfect eonitonaiicq. if one is graflually ra'sod fo Ptfch baiting' 
begins, at first easily countable. But as tUe pitch qf tlip one rises 
the beats become a j.^r too frequent to count, .ind only pcrliaps 
to a trained car recognizable as liciits. Tlie two tones are now 
dlssohiint, and', as wo have seen, about thc midrlle of the scale tho 
maximnifi dissonanoe is wlicn there am between 30 and 40 beats per 
second. If the pilch is raised still further the dissonance lessens, 
and when there arc abpnt 130 bcals per second the interval is con- 
son.nht. If all tones ^te ptafe, dissonance at this pait of the scale 
would not occur if the interval were more than a third. But wo 
liave to remprolx-T that with strings, pipes and instruments gencr- 
aily the fundamental tone is accompanied by overtones, called alsq 
" upper partials,‘‘ and beating within the dissonance range may 
occur between these overtones. 

Thus, suppose a fuDdamental 2.5O has present with it overtone 
liarmonics ’>12, 708. 1024,, 1280, &c., and tliat we sound with it 
thq wajpr seventh with fundamental 480, and having harmonics 
9B0, 144P. &i. The two sdts may be arranged thus 
c 256 512 7O8 1024 1280 

b 480 9 <«> 1440. 

and we see that the' fundamental of the second will beat .32 times 
per second with the first overtone oi the first-, giving dissonance. 
TJife liret OYf}r0|MfO| u^scond will beat 64 tiraes per second with 
the third of the tot, and at such height in the scale this fra;uency 
Will be unpleasafit. Tnh very marked disspnaiice of thc major 
seventh is thus explained. We can sob, tdo, at ofice how tke-octavo 
is such a smodthoimBonaiiGe. Let the two tones with theii hMmonio 
overtones be . 

25O S*« 71 '? »°*4 . 1 * 89 , I 53 (> 

Jt2 1024 -■ 1536. 

The fimdamefital qverfoaiw “f Ihq sepqnd all coincide with 
tfJwrtohes ra the'first.' • ' . .. 

T*k4 as a' fiirther ditainple the fifth'with hanftomc overtones as 
undto ... 

» 4 b ■ a**' 7<*8 W* 4 ' i*»o tsafi 

■ 384 . 7 f!S‘ . ., ■ Wfe 



BEATS] 


SQUNli) 


.45# 


ittodATiMitel And ovtiicima af the aecMid eithtf coincide with 
•T.iall nudwatf. between overtones in the brst, cud there is no 
approach to a dissonant frequency oi beats, and the concord is 
p^ert. 

But obviously in either the octavo or ttie fifth, if the tunirif; is 
in^orfnct, beats oocnr all along the line wherever the tones sltouid 
eoiacide with pericct tuning. Thus it is easy to detect a want of 
tunuig in these intervals. 

The harshness of deep notes on instnitnetitt rich in overtones 
may be explained as ansinR from beats between successive over¬ 
tones. Thus, if a note of frequency 04 is soanderl, and if all the 
succeSdive overtooss arv present, the diflercncc of frequency will 
be 64, and this is an unpleasant interval when we get to the middle 
of the scale, say to overtones 256 and 320 or to 512 and 57^1. Thus 
Helrafaeltx explains llw jarring and braying which are sometimes 
heard in bass voices. These cases must serve to illustrate the 
theory. For a full disenssion see his Sensatinnr. u/ Tmte, ch. 10. 

Dissonance between Pure Tones .—Wlicn two sources emit only pure 
tones we might expect that we should have no dissonance when, as 
in the major seventh, the beat fn?q««icy is greater than the range 
•of harshness. But the interval is still dissonant, and this is t'o be 
explained by the fact that the two tones unite to give a third tone of 
tlie frequency of the beats, easily heard when the two primary 
tones arc loud. This lone may be within dissonance range of oiV5 
of the primaries. Thus, take the major seventh with Ireqnendes 
as6 and 4S0, There will be a tone frequency 480 — 250 =- 224, and 
tins will be very dissonant with aj'i. 

The tone of the Ireiiuency of the beats was discovered by Georg 
Andreas Sorge in 1740, and independently a low years later by 
Ginseppe Tartini, after whom it is named. It may easily be hoard 
when a double wbistlo with notes of difierentpitch is blown strongly, 
or when two gongs are loudly sounded close I o the hearer. It is hoard, 
too, when two notes on the harmonium arc louiUy soimde<l. For¬ 
merly it was generally supposed that the Tartini tone was due to 
the beats themselves, that the mere variation in tlie amplitude 
was equivalent, as far as the eanr is concerned, to a superposition 
on the two original tonos of a smooth sine diiqilucemeiit of the same 
periodicity as that variation. This view has still some supporters, 
and among its recent advocates arc Koenig and Hermann, rtiit 
it is very dilhcnlt to suppose that the same sensation would lie 
aroused by a truly periodic displaoemcnt repTcsented by a smooth 
curve, and a displuccmonl in which the period is only in the atupJ i tude 
of the to-«nd-fro motion, and which is represented by a jtvggej 
curve. No explanation is given by the suppo.sitU)n; it is merely a 
statomant which can hardly be accepted tuucss all other explaiia.. 
tioBs fail. 

Combination Tonas.—Kelmlioltz has given a theory whitdicertainly 
aceounts fur the production of a tune of tlie freiiuency of the beats 
and for other tunes all grouped under the name of '' combination 
tones "; and in his Sensations of Tone (ch. ii) he ex,vinines the beats 
due to these combination tones and their eflects in producing 
dissonance. The exanqile we have given above of the major .seventh 
must serve here. The reader is referred to the full discussion by 
llelnilioltz. We shall conclude by a biiuf account of the ways 
in which combination tones may be produced, mtere appears 
to be no doubt that they are produced, and the only question is 
whether the theory accounts sulliciently lor the intensity of tlie 
tones actually heard. 

Combination tones may be produced in three ways: (i) in the 
neighbourhood of the source; (2) in the receiving machaiusia of 
the ear’ (j) in the liicdiuni conveying the waves. 

I. We may illustrate the Jirst nietliod by taking a case dis¬ 
cussed by llelmlioltz (Sensations of Tmte, iqrp. xvi.) where tlie 
two sources are reeds or pipes blown from the same wind-chest. 
Let us suppose that with oonstant excess of pressure, p, in the 
wind-chest, the ainplitutle produced is pruportiunai to the pressute, 
so that the two tones issuing may be lepreseiitod by pa sin 2ir«j< 
and /)6sin2irHy. Now as each source lets out the wind periodi¬ 
cally it affects the pressure in the chest so that we cannot re¬ 
gard this as constant, but may lake it as better represented by 
p -I- aa sin (2x«if -f e) -j-gi sin (2tm^ -j- f). Then tho issuing dis¬ 
turbance will bo 

{p -|- \a sin (2ir«,/ -|- r) + n* sin (2»»^ -f /)} \a sin sxWjf -j- 6 sin aimgt} 
=■ pa sin innf + pb eia 2xn^ 

— cos » — ~ cos (qvWif -(- c) 

2 2 

, .f cos / - cos (4»«a< -f /) 

+ ^ cos j2»(Mi — «.j)< -f «} — cos -h tigjf -k e} 

+ ~ cos (2»(»»1 - Kijf - ^ cos ■+ -f /} (35) 

Thus, nccompenying the two original pure tones there are (t) the 
octave •of each; (a) a tone of froouency (u, — (^ a tone of . 

frequency (h, -h n-). Thu second is termed by Heunholtz 'thsi 1 
feme, and tho ttilni the«»MmalieN tone. The'tmplitaflMOi- 


thase tones ore proportional to the predoete of « And t multlplieij 
by a or p. Tbusu combioation tones will in twn react <m Un- 
pressure and produw new combination tones with the original 
tones, or ■with each other, and , such tones may be termed <» the 
second, third, die., order. U is evident that we may have tones of 
frequency 

A«, A«g A«, — *«3 Af», -i- Am,, 


where % and h are any integers. But inasmuch as the successive 
orders are proportional to \ a*, or >1 g", and a and p arc sniall, 

they are of rapidly decreasing importance, and it is not certain 
that any beyond those in equation (35) correspond to onr actual 
sensations. The combination tones thus produced in thr source 
sliould have a physical etristcnce in the air, and the amplitndr, 
of tliose represented in (15) should be of the same order. The 
conditions a-ssuoicd in tliis investigation arc probably nearly realized 
ill a harmonium and in a double siren of tire form used by Helmhohr, 
and in these cases there c.in be no doubt that .actual objective tones 
arc produced, for they may be detected by the aid of resonators of 
the frequency of the tone sought lor. If the tones had no cxiittencc 
outside the oar tlien resonators would not increase their londncSs. 
Tliere is not much difficulty in detecting the difference lone by 
a resonator if it is held, say, close to the reeds of a harmuninm, 
and Helmholtz succeeded in detecting the summation tone by the 
aid of a resonator. Further, Kficker and Etlser, using a siren as 
source, have succeeded in making a fork of the appropriate pilch 
respond to Ixith difference and summation tones (Phil. Mttg., 
J’fp.t. i 9 , p- ,t4i)- But there is no doubt that it is very difficult 
to detect the smamatlon tone by tlie ear, and many wortters have 
doubted the possibility, notwitliitanding the evidence of such an 
observer as Helmholtz. Probably the fact noted by Mayer (^il. 
Mat;., 187S, 2, p. .soo, or Rayleigh, Sound, § jStt) that sounds of 
considerable intensity whtii heard by thcrastiireB are liable to be 
completely obliterated by graver sounds ui sufficicat force goes 
far to explain ibis, for the summation tones are of course always 
acconmatiied by such graver sounds. 

2. The second mode of production of combination tones, by 

tfte mechanism of the receiver, is discussed by Htimholtz t^■ nsn- 
tions of Tone, App. xii.) and Rayleigh (.' 5 o«M(i, 1. tj 68), It depends 
on the restoring force due to the disfilacciuenl of the receiver nui 
being accurately proportional to the displacement. This wont ot 
proportionality will have a periodicity, that of the impinging waves, 
a’ncl so ■will produce vihrations just a* does the variaticin of prcfsnri' 
in the case last investigated. We may see how this occurs by 
supposing that the restoring force of the receiving ineebamsm is 
rqireseiited by A2 -p f,x", where x is the displacement and (i.v-' i.s 
very small. Let an cxtonial foreo F act on the system, and for 
simplici^ suppose its period is so great compared -widh that of the 
mechanism that wc may take it as practically in uquilibrium witli 
tho restoring force. Tluin F = A* + ju4“. Now gx- is very small 
compared with Ax, so that x is nearly equal to FVa, and as an approx¬ 
imation, F = AX -f ot X Oi: F/a — i»r*/A“. Suppose now 

tliat F = a sin + b sin *»«/, tho second' tern wifi evidently 
produce a scries of combinatioo tones of pfrriodisities s»„ tn^, 
B, — «, and », -j- w„ a» in the first method. There can be no 
doubt tiiat the car is an unsymmetrical vibrator, and that it makes 
combination tones, in some such way as is here indicated, out of two 
pure tones. PrObaMy in fitoiA cases the cembiAation tones which we 
he.ar arc thus made, and possibly, too, the tones detected by Koenig, 
anrl by tiim aained “ beat-tones." He found that if two (ones of 

Np _and 
of to 
Ihcorj' 

is to accWilt for' the audibility of such beat tones wheti they ftne 
of a higher order than the first. Kiicker and Kdser quite tailed to 
detect their external existence, so that apparently they arc not 
produced in the source. II we are to assume that the tones received 
by the ear are pure and free from partials, the loudness-of tliC beat- 
tone!) would appoait to show that Helmholta'n theory is not a 
complete account. 

3. Tho third mode of production of combination tones,, the pro¬ 
duction in the medium itself, follows ironi thd vai^'ing velocity 
of different parts of tfte wave, as investightod at tfns beginning ot 
this article. It it easily sl.own that otter a time wo shall haw 
to superpose on the ori^sial dlsplaceraeat aidisplacenumt toopor- 
tiotiai to the square of the paaticle yekJcity, and this will iptro- 
duce just the same set of combination tofies. But probably in 
practice there is not a sufficient interval betwcotl-source and Hearer 
,fer these tones to grow into any importance, and they can at most 
‘bo Only a smtdl sdtotion to those formed in IheHtoUrce or the ear- 

. BiauoGRai>HY.—For the history of experimental and theoretical 
acoustics see F. Kosenberger GescAfeAw Uer Physik U 834 -i 8 ^); 
F C. Poggctidorff, Vesthichu tof PhyUk (187$); and E. Gettonfftotd 
7 , Traumiffter, ‘ GstotieWe ttee phvsihaUiehen lixfenmtiuieritutat 
rirSgq). Thn.staBdard treatise on Che rfiatbematical theory is lxird 
Rayleigh's tiepryx>f Sound (zipl cij., 1894),; this also contains 
an account oI, experimental vcnficatiuliS. Ths , saAC author's 
Stientific Pii^S, contains many exnerimeotsfl 'diifff hmfhoantical 
oentributioMto the mlshco. ■ ft. von HrimhoIitSitriatS'tha tiiMiitoical 
aspects of sound in hihbKtogtowngifi 
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SOUND, THE—SOUNDING 


Principien der AkusHk (1898), and the physloloRical and psychical 
anjiectb in his iW« Lehre von den Tonem-Mndungen (ist ed., 1863; 
jlh cd., 1890), English translation by Ai J. Ellis, On Ihe Sensations 
of Tone (1883). Sedley Taylor, Sonnd and Music (1882), contains 
a simple and excellent account of Helmholtz'; theory of consonance 
and dissonance. K. Koenig, Quelcfues cxpiriences d'acoustique (1882), 
describes apparatus and experiments intended to show, in op¬ 
position to Helmholtz, that beats coalesce into tones, and also tliat 
the quality of a note is afiected by alteration of phase of one of its 
component overtones relative to the phase of the fundamental. 
L^unb. The Dynamical TIteory 0] Sound (1910). is intended as a 


The operation of sounding is readily perfoimed in shalionr 
water by letting down a weight or “ lead ” attached to a cord, 
which is marked ofi into fathoms by pieces of leather, rag and 
twine. The bottom of the weight usually presents a hollow, 
which is filled with tallow, so that a portion of the material 
from the bottom may be brought up and give an indication 
of its nature as well as an assurance that it has really been 
touched. 

For depths over 20 fathoms sounding machines are often 


stcpping-stonctothestudyofthovvritingsofHelmholtzandRayleigh. ■ employed, and for deep soundings they are prarticallv indispen- 

Barlon, .1 fcH-BowA o» Soanrf (1008), aims to provide studcntswith 1 A ,_ . * 1 , ...O-u x . xu: ^ 

a textbook oil sound, embracing both its experimental and then- ; purpose Was 

retical ns]iccts. J. H. Poynting and J. J. Thomson, Sound (5th cd.. 


1900), cohiaius a descriptive account ot the chid phenomena, and 
au elementarv mathematical treatment. John Tyndall, Sound (5th 
cd., 1S93), orlgin^ly delivered as lectures, treats the subject descrip- 
cively, and is illustrated by a large number of excellent experiments. 
Good general accounts are given 111 J. L. G. Violle, Cours de physique, 
tome li., " Acoustique A. Winkclmann, IJandbuch der Physik, 
Band ii., " Akiistik"; Muller-Pouillet, IfAriwcA der Physik (1907I, 
ii. i; L. .A. Zellner, Vortrdgc uber Ahustih (1892), pt. i, physical; 
pt. 2, physiological; R. Klimpcrl, Lchrbuch der Ahustik (1904- 
1907); A. Wiillner, Lehrhuch der Experimental physik (1907), (dh cd., 
vol. i.; and C. L. Barnes, Practical Acoustics (1898), treats the 
subject e.xjierimcntally. (J.H. P.) 

SOUND, THE (Danish Oresuni), the easternmost of the straits 
giving entrance to the Baltic Sea from the Cattegat, between 
the Danish island of Zealand and Sweden. Its extreme length 
reckoned from the promontory of Kullen to that of Falstcrbo, 
both on the Swedish shore, is 70 m. Its narrowest point is 
between Helsingor in Denmark and Hcisingborg in Sweden, 
which are 3 m. apart. Its extreme width, 30 m., is towards 
the south, where Kjoge Bay indents the coast of Zealand. Three 
islands lie in it—Hven, belonging to Sweden, and Saltholm and 
Amager (which is separated from Zealand by a narrow channel 
at Copenhagen), belonging to Denmark. The strait between 
Amager and Saltholm is cdled Drogden, and is followed by the 
larger vessels passing through the Sound. The extreme depth 
of the Sound is about 14 fathoms. Navigation is open in winter, 
though three instances are recorded of the Sound being 
froze;! completely over: in 1306, 1830 and 1836. From the 
15th century Denmark levied “ Sound dues ” on foreign vc.s.sels 
passing through the strait, the Hansc traders and certain others 
being exempt. In the 17th century quarrels aro,sc on this 
matter between Denmark and the Netherlands and Sweden, 
while in modem times the powers found the dues irksome, 
and in 184^ and 1853 protests were made by the 
representatives of the United States of America, 
but Denmark based her right on immemorial cus¬ 
tom, and adhered to it. In 1856 the matter came 
up in connexion with the renewal of the treaty of 
1826 between the two countries; considerable tension 
resulted, and the possibility of reprisals by the 
United States against the Danish possessions in the 
West Indies was discussed. But the treaty was 
provisionally extended to the following year, and 
a conference in Copenhagen, at which most of the 
affected powers were represented, resulted in the 
remission of the dues from the ist of April 1857, 

Denmark receiving a united compensation of 
30,476,325 rix-dollars (equalling about £4,000,000), 
out of which the amount paid by the British 
government was £1,125,000. The annual income 
accruing ,to Denmark from the dues during the 
ten previdus years had been about 2,500,000 rix- 
doHars. 

SOUNDING (for derivation see Sound above), 
the term used for measuring the depth of water 
(and so, figuratively, of anything). The process 
of ascertaining the depth of the sea has been 
practised from very early times for purposes of 
navigation, but it is only since the introduction of 
submarine telegraphy that extensive efforts have 
been made to obt^ a complete knowledge of the 
contour the ocean-bed (see Ocean), 


introduced by Sir William Thomson (Lord Kelvin), has entirely 
superseded hemp gear. Its smooth surface and minute section, 
reducing friction to a minimum, give a rapidity of descent of 
about 100 fathoms per minute, and this velocity is not materially 
diminished even at great depths. Reeling in may be accom¬ 
plished at nearly the same rate. Soundings are thus obtained 
with a degree of accuracy not formerly possible. The apparatus 
is light, compact and automatic in its action. Soundings 
with wire can be carried out at night with the same facility as m 
daytime, and in almost any circumstances of wind and weather 
short of a strong gale, against which the ship could not steam or 
face the sea. A sounding of 1000 fathoms may be obtained in 
twenty-five minutes from the time the weight is lowered to the 
time the order is given to put the ship on her course, or in half 
that time if sounding from a-stern and going ahead on getting 
bottom; 2000 fathoms will require forty-five minutes and 3000 
fathoms seventy-five minutes. Beyond that depth, much 
greater caution being required, the time occupied is correspon- 
dmgly increased, and reeling in must then be done very deliber¬ 
ately. A sounding of 5269 fathoms was obtained near the island 
of Guam by the U.S. cable-surveying ship “ Nero.” Soundings 
at such depths may occupy as long as five or six hours, 
Among the sounding machines in general use the Lucas 
carries nearly 6000 fathoms of 20-gauge wire, and is fitted with 
two brakes—one a screw brake for holding the reel, 
when required, the otlier an automatic brake for Mi^taa. 
stopping the reel when the weights strike the bottom. 

A guider for the purpose of winding the wire uniformly on to 
the reel is also attached, and is worked by a small handle. After 
leaving the reel the wire passes over a registering wheel, the 
dial of which indicates the amount of wire run out. Similar 
machines of smaller size are suppUed for use in boats. The large 
machine is represented in fig, i. 



(From WhartDn’i Hydregraphic Survey) 

Fig. I.—turas Machine. 

H, Measuring wheel. 

J, Indicator. 

K, Stop. 

L, Wire guiding roller. 

M, Handle for working rcdler. 

N, Bdt. 


A, Reel or drum. 

B, Brake. 

C, Brake lever. 

D, Springs. 

E, R^pilating screw. 

F, Hand wheel. 


G, Swivelling frame. 


O, Screw Brake. 




SOUNDING 


4 . 6 ( 1 , 


Hea^dng in is accomplished by means of a hemp " swifter ’’ or 
driving belt, which conveys the motion of the drum of a donkey 
engine to the drum carrying the wire of the sounding machine. 
It being impracticable to r^ulate the speed of the engine by hand 
according to the heave of the ship, in order to obviate the sudden 
and excessive strains on the wire so caused, an ingenious mechanical 
arrangement has been fitted by which frictional disks, geared by 
cog-wheels and capable of adjustment are interposed on the axle 
connecting the grooved wheel actuated by the hemp swifter and 
the revolving drum carrying the wire. By this arrangemTOt the 
latter can l» controlled as desired, ^th in speed and direction 
of motion, by means of a lever regulating the strap on the frictional 
disks, which may bo set by experiment to act at any given tension 
of the wire. As the tension approaches this limit, the velocity of 
revolution of the drum is automatically chocked; and if the tension 
further increases, the motion of the drum is actually reversed, 
thus causing the wire to run out, until the tension is relieved 
sufficiently to allow the frictional disks again to act in the 
direction of heaving in. The drum may be stopped instantly by 
moving the lever in the proper direction to throw the apparatus 
out of gear. 

Galvanizcd-steel wire of 20-gauge and 21-gauge is supplied on 
drums in lengths of 5000 fathoms. The 20-gauge wire when new 
has a breaking strain of 240 lb, and the smaller wire 190 lb. The 
large machines wili hold sufficient quantity of the larger wire for 
the deepest soundings; there is therefore no longer any necessity 
for the smiilcr wire, and its use is not recommended. The zinc 
wears off to a considerable extent with constant use; it is necessary 
to pass the wire through an oily wad whenever soundings are 
suspended for a time, and the surface layers on the drum should be 
kept well coated with oil and covered over with oily waste. A 
fortnight's continuous use is about the limit to the trustworthiness 
of any piece of wire; no amount of care will prevent it from becoming 
brittle; and directly it can be snapped by twisting in the liand, it 
should be condemned and pa.ssed on to the boats' machines. A 
magnifying glass will assist in examining its condition. Taut and 
even windnig on the reel from the drum is most important; otherwise, 
when heaving up alter a sounding, the strain forces each layer as it 
comes in to sink down amongst the previous layers loosely reeled 
on, with the result tiiat at the next sounding slack turns will sud¬ 
denly develop on running out, to the great risk of the wire. The 
wire is liable to cut grooves in the interior of the swivelling .frame; 
a file must constantly be applied to smooth these down, or they will 
rip the splices. A roller of hard steel, underneath which wire 
pa-sscs, and which placed in roar of the swivelling frame, obviates 
this to a groat extent. 

Splices are made about 5 ft. in length, one wire being laid round 
the other in a long spiral of about one turn per inch. A seizing 
of fine wire is iaid over each end and for 2 or 3 in. up the 
splice, no end being allowed to project, and solder is then applied 
the whole length of the splice. Three more seizings should be placed 
at intervals. Splices are the weakest parts of the wire, and their 
multiplication is to be avoided. They should be frequently 
exammed and their position noted, so that in heaving in they 
may be eased round the wheel with the guidor nearly in the centre, 
to avoid tearing. 

Under 1000 fathoms a lead of 30 to 40 Ib weight can be 
recovered, and no detaching rod is necessary. At a little risk 
Souailiag to the wire, when sounding from astern up to that 
Rodtaad depth, the ship may go ahead directly bottom is 
stBkm. struck, increasing .speed as the wire comes in; the 
great saving in time thus effected will often justify the increased 
risk of parting the wire. For greater depths the “ Driver 
rod ” is the best detaching apparatus for slipping the sinkers; 
its construction is easier than that of the “ Baillie rod,” md 
with a piece of gas piping cut to the proper length the ship’s 
blacksmith can make one in a day. Both rods are fitted with 
tubes to bring up a specimen of the bottom, and the same 
sinkers fit them both. 


The " Driver rod " is shown in fig. 2. ABC is a tube about z ft. 
in length, fitted at the top with a flap valve D. working on a hinge at 
E The lower part of the tube C screws on and off. and contains a 
double flap valve to retain the bottom specimen. The sinkers WW, 
each 25 ft in weight, conical in form, and pierced with a cylindrical 
hole through wluch the Driver rod passes loosely, are slung by 
wire or cod line secured to a flat ring or grummet shown at L 
and passing over the stud G. A stud K on each side of the tube 
fits loosely into the slot H in the lower part of the dipping lever 
MH. The wdght of the apparatus being taken by the sounding 
wire the sinkers remain suspended; but on striking the bottmn, 
the wire slackens, and the weight of the sinkers drags the sUp- 
tring lever down till the stud K bears against the upper part of the 
slot H By this action the point M of the ahpping lever is 
brought to bear against the upper end of the standard EF, being 
forced outward suffixaently to, ennure that the weight 


acting at the point G will tilt the slipping lever right over, and thus 
disengage the sling. The tube being then drawn op, the sinkers are 
leCt behind. In descending, the valves 
at top and bottom, opening upwards, 
allow the water to pass through freely; 
but on drawing up ^hey are closM, 
thus retaining the plug of mud with 
wliich the tube is filled. For water 
under 2000 fathoms two conical 
weights are sufficient. In deeper 
water a third cylindrical weight of 
20 ft should be put between them. It 
is important to interpose a piece of 
hemp line, some to fathoms long, 
between the end of the wire (into 
which a thimble is seized) and the 
lead or rod. This tends to prevent 
the wire from kinking on the lead 
striking the bottom. A piece of sheet 
lead, about 2 ft in weight, wrapped 
round the hemp just below the junction, 
keeps the wire taut while the hemp 
slacks. Small brass screw stoppers, 
fitted with a hempen tail to secure 
to a cleat, hold the wire during the 
sounding if necessary to repair splices 
or clear slack turns. In heaving in 
the springs arc replaced with a spring 
balance, by which the amount of 
strain is seen and the deck engine 
worked accordingly. A system of 
signals is required by day and by 
night, by which the officer superin¬ 
tending the sounding can control the 
helm, main engines and deck engine. 

Method of Sounding .—The ifiachine 
is placed on a projecting platform 
on the forecastle. An endless hemp 
swifter, led tlirough blocks with large 
slicaves, connects the sounding ma¬ 
chine and deck engine, and when 
heaving in is kejit taut by a snatch 
block set up with a jigger. As the 
wire runs out, the regulating screw of 
the brake must be gradually screwed 
up, so as to increase the power of 
the brake in proportion to the amount 
of wire out. The regulating screw 
is marked for each 500 fathoms. 

In fairly smooth water the brake 
will at once act when the weight strikes the bottom afid the 
reel stops. Under 3000 fathoms one spring only is sufficient, Imt 
lieyond that depth two springs are required. If the ship is pitching 
heavily, the automatic brake must be assisted by the screw brake 
to ensure the reel not overrunning. The marks on the regulating 
screw arc only intended as a guide; the real teal is that the br^e 
is just on the balance, so as to act when the strain lessens, which 
may be known by the swivelling frame being just lifted off tho 
stop. As the wire weighs yjjft for each 300 fathoms, the 500- 
fathoms mark on the screw should be at the position in which 
the screw has to be to sustain a weight of 7^ ft; the looo-fathorae 
mark, 15ft; and so on. This can be tested and the marks verified. 

Handling the Ship .—Sounding from forward enables the ship to 
be handled with greater ease to keep the wire up and down, wd 
especially so in a tide-way; but in very heavy weather soundinga 
may be obtained from a machine mounted over the stern, when it 
would be quite impossible to work on the forecastle. The spanker 
must be set with the sheet to windward, unles* a strong weather 
tide renders it undesirable; the ship's head must be kept in a directioB 
which is the resultant of the direction and force 01 the wind and 
current; and this is arrived at by altering the coarse whUe sounding, 
point bv point, until the wire can be kept up and down by moving 
the engine slowly ahead as necessary. It should sddom, or nevo’, 
be necessary to move the engines astern. 

The temperature of the water is usually taken at intervals <w 
100 fathoms down to a depth of 1000 fathjOTS, andkt closer intervals 
In the first 100 ffitboms. If a second wire machine is oiwirs- 
availabie, the observations may be made from aft that at' 
whilst the sounding is being taken forward. A 30-ft rematn- 
sinker is attached to the end of the wire, and the 
registering thermometers are secured to the wire by the 
metal clips at the back of the cases, at the required intervals; To 
avoid heavy loss, not more than four thermometers should be on 
the wile at one time. When sounding a thermometer is . usually 
atta^ed to Jlho a short distame above tlm lead. 

The primary object of the macHhe called the “ Submarine scntiy " 
is to supply an automatic warhihg of the approach of a ship tb 
Shallow water: it has been- instrnmentid' in oueovKing many un- 
ewpeoted hanlm in.iapcgiwtlyaunreyed wiitgn. By means,of,» 
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sijlijle Itout wire the stoker. M inverted kite. Called the " sent^.** 
can he towed .steaoitir for any length pf titne. at any requiw 
. vertical depth down to 40 fathoms with the red kite 

aM JO fathoms with the Wack kite: shonid it strike fte 
bottom, through the water rtiallowjng to less than the 
set depth, it vifiU at once tree itacll and rise to the surface, simul- 
taaeously souadiug au alarm on board, and thus giving instant 



warning. The vertical depth at which the sentry seta iliscK when 
a given length oC wire is paid out is not ebamgud by any variation 
of speed between 5,ami 15 knots, and is read ofl on the graduated dial- 
plate on tbe winch. One set of graduations on the dial indicates 
the amount of wire out; the other two sets refer to the red and 
black kites respectively, and show the depth at which tlu3 sentry 
is towing. By tliis niacliine single soundl^s down to. 40 fathoms 
can he taken at any time wliila the ship is under wiiy. The sentry 
l>eing let down slowly, the gong will indicate when the Irottom hi 
touched, and the dial corresponding to the kite used will show at 
once the vortical depth at the place where the sonitry struck. 

By removing the kite and substituting o load:, vr'itli atmospheric 
sounder or other automatic depth g.iuge, flying single soiiudiugs 
up to too fathoms can be obtained in the ordinary manner without 
s^ping the ship. The winch is secured to. the deck a short distance 
from the stern; the towing wire passes from tliodrura under a r<^cr 
fatrlead at the foot of the winch, thence througli an iron Uock with 
sheave of large diameter, sm^ondiod from a short davit on fie 
stem rail and secured to the sling of the sentry. The dial being set 
to rero with the sentry ait the water's edge, UiC' slap's speed is 
reduced' to 8 or 9 knots, and the wire paid out freely until IJic kite 
is fairly in the water, whmii the braluj sbould be. aiipUed steadily and 
without jerking, veering slowly until the required depth is attaiiuvl, 
when the pawl is put on the raohet wheel and the speed incruiUjcd 
to 12 knots if desired when using the biack kite or 10 knots with the 
red .kite. 

The kitO' in its position when being, towed is iudkmted in fig, 3. 
The TOlnt of the catch. C, passing through a thimble M in the stet 
leg 01 the sling, is slippod mto,il»e holc at the top «f trigger T, which 
is hinged at K and kept in its place by the spring S atladted to the 
hook H. On the trigger striking the'bottom the catch ia released, 
tho sheet leg of the .rimg klips ol£, and the sentry, whichi then rises 
to the surface, is left towing by tbe long leg. Tho winoh. is fitted 
wit* two hanches for heaiving in tlio wire; oneigives great power and 
Blow'Spoed, hfid the oliher, acting on the druat spindle direct, windein 
qukpy. Thg wire supplied witli tlic,machine has a stnadiy breaking 
stiam of about 1000 lb. Using the black kite/at a speed of 7 knots, 
thesttahi on the. wire in about 130,B>, and at 10. knots about 300 lb* 
The rod kito incraases tbe strain laiigely. (A. Mi. F.*) 

SOUSA, UOTZ UK ds SawsA Coitonbo] (i 535-1632), 

Pertugucse monk aiuiprose'WBHQr,.w&s.,b(iEaAL neair 

Uer of the notiiefamily of Sousa Coutiiilio. Jm 1576 he broke ofi 
tis. studies at Cdjmbia Univt^sity to jpiji thh xjrdcr of MaJta, 
and shortly 8ftmwwds.wa8 c^tuced st sea,% Ifoqrisb pirates 
and taken .peisonee hoi Atml, iwibere he. B»t Cemraates.. A year 
tatisr Ifautoo^^e Uwm Ceutiifto ttaat nwon^ 'und laadiag 


on the coast of Ataeon passed through Valencia, whereshe-made 
the acq^uaintance of the poet Jaime FalcSO, who seems to hive 
inspired him with a taste for study aad a qiuet life. Thenatianal 
disasters and family troublm increased this desire, wl^h w*s 
confirmed when be returned to Portugal after the battle of 
Alcacer and had the sorrow of witnessing the Spanish invasion 
and the loss of his country’s independence. Between 1584 
and 1586 he married u noble lady, D. Magdalena de ViihfMa, 
widow of D. John of Portugal, the son of the poet It. Manoel af 
Portugal,, To whom Camoens had dedicated his seventh ode. 
Settling at Almada, on tbe Tagus opposite Lisbon, he divided 
bis time between domestic afiairs, literary studies and bis 
military duties ns colonel of a regiment. His patriotic dislike 
of an alien rule grew stronger as he saw Portugal exploited by 
her powerful partner, a«id it was ultimately brought to a head 
in 1599. Intiiatyear,to,escapetlM)pestthatdeva«tatedLisl9«, 

the governors of the kingdom for Philip II. decided to move 
their quarters to his residence ; thereupon, finding his protest 
against this arbitrary resolution unheeded, he set fire to his. 
liouse, and to escape the consequences of his courageous a< t 
had to leave Portugal. Going to Madrid, he not only escaped 
any penalty, owing no doubt to his position and influence at 
the Spanish court, but was able to pursue his literary studies 
in peace and to publish the works of his friend Jaime Fakto 
(Madrid, 1600). Nothing'is known of how he passed the nest 
thirteen years, though there is a tradition that, at the instance of 
a brother resident in Panama, wlio held out the prospect of 
large CMmnercial gains, he spent some time in America. It is 
said that fortune was unpropitious, and that this, together with 
the news of the death of his only child, D. Anna de Noronha, 
caused his return home about 1604, In 1613 he and his wife 
agreed to a sepaxatioa, arid lie took the Dominican habit in, 
the convent of Derafica, while D. Magdalena entered the convent 
of the Sacramento at Alcantara. According to an old writer, 
line motive for tlicir act was the news, brought by a pilgrim 
frotUi Palestine that D. Magdalena’s first husband had survived 
the battle of Alcacer, in which he was supposed to hai'e fallen, 
and still lived; Garrett has immortalized the legend in his play 
Fret Luis de Smsa. The story, however, deserves no credit, 
and a more natural explanation is that the pair took their 
reseJution to leave the world for the cloister from motives of 
piety, though in tlic ease of Manoel the captivity of his country 
and the loss of his daughter may have been contributory causes. 
He mode bis profession on the 8th of September 1614, and took 
the name by which he is 1 nown as a writer, Frei Luiz de Sousa, 
la 1616, on tbe death of F'rei Luiz Cacegus, another notable 
Dominican who had collected materials lor a history of the order 
and for a life of tbe famous arclibi.sbop of Braga, D. Frei Bariho- 
lomewof tbe Martyrs, the task of writing these books wes confided 
to Frei Luiz. The Life of (tie Ardtbishop appeared in 1^9, 
and the first part of the Chromde of St Dominic in 1623, while 
the second and third parts appeared posthumously in r.662 
laid 1678; in addition he wrote, by order of the government, 
the Atmds. of D. John IM., which were published by Herculano 
in 1846. After a life of about nineteen years spent in religion, 
be died in 1632,leaving behind him amemory of strict observance 
and persetiial holiness,, 

The Chronicle of St Dominic and the Life of the ArcMtishop. have 
the defect of most monastic writings—they relate for the most part 
only the good, amd exaggerate it without scruple, and they aomit 
sorts of prodigies, so loag as these tend to increase devotioa, 
Bri^y, these books are panegyrics, wiiitten for edificaition, and are 
not histories at all in the critical sense of the woni. Tbek order and 
arrangement, however, are adraiiinbla, and tlie lucid, polished atyle, 
purity of diotion, and simple, vivid descriptions, entitle Fed luuiz 
de Sanaa to rank as a great pcosa-writer. His metaffiliors arc wi^ 
chosen, and he employs on nppmpriato occasions lamiliar tegms 
and locutions, and'makes fwU'fias of-tiiose chaming diminatives ia 
which the Portuguese language is rich. Hih prose is cliaracterfstd 
by el^itee. sweetness and stcength, and is, gemarjgably free Bum 
tM oflKitations and false rhetoric that chaiactoriMttl the age. la 
addiltiain to his ottasr gifts, Fsrii Luk ds. Sousa was a good Imtia 
post. TheveOM many •ditionsof thaiilti/t.gtiie Arehkiahop., andiit 
appetared i» F'Csnch (itiris, lOOfa x6p9 aad i8agj'„iaiFt»lian^aaM, 
iir/0f-tyaSf, i»iSpsiiMa (lladdA andiin 
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(toidtoh, S'. XioWWjfdjf Hfey Be itftd ia a 

madefn aflition'^fi \'‘oK;, LUbon, ' 

A‘otHoRiTi*fe.-^Sy«s • lii £). Phtneiaca AUx«Htd)‘f‘ Lobb, U. 61- 
171; Innocencio' da Silva, Dicnofiiirio VMmg¥»pMto partHgint, 
V. 327. xvi. 72; D* Sousii, Viterbd, MaMUl dv Saitsa CduWnio 
{Lisbon, 1902). (E. Pr.) 

SOttSLUS^iorSusLUij Che venwculurname of a European bur¬ 
rowing rodent mammal, nearly, allied to the marmots, but of 
much smaller'size a!Ad of more slender and squirreMilte build 
(see Rodentia). Theapecies, Sj^rmph{lHiipt CtiSllui)i;iiiUus, 
is rather smaller than an ordinary, squirrel, with minute 
ears, and the tail reduced to a stump of less than an inch in 
length. The'gnierttl colour of the upperparts iS yellowish grey, 
with or without a rhsty tinge, which is, hoWever, altwlys notice¬ 
able on the head; while the uhderparts are lighter. The range 
of this species embraces south-east Europe, from .southam 
Germany, AuStfitt and Hungary to the south bt"Russitt. Earther 
cast it is replaCdd'by more or les.s neady hBied spcciCfe; ^ile 
other species extend the range of Uie genus luaioss central 
and northern Asia, and' thence; on the other side of Bering 
Strait, all' through North America, where these rodents are 
commonly known as.gqpfacrs. Many of the species have meditlm 
or even long tails, while some are nearly double the size of the 
typical representative'of-the group. Allj however, have large 
cheek-pouChes, whe'ice the luime of pouched marmots; by 
which they are sometimes called; and Uiey have the first front- 
tee rudimentary, AS in marmots. They are divided into several 
subgeneric groups. One of the most striking American species 
is the striped gopher, S. {Ictulomys) tridecemlineatus, wliich .is 
marked 01 each side with seven yellow stripes, between wliich 
are rows of yellow spots on a dark ground. The common 
souslik lives in dry, treeless plains, especially on sandy or clayey 
soil, and is never found either in forests or on swampy ground. 
It forms burrows, often 6 or 8 ft. deep, in which food is stored 
up and the winter sleep takes place. Each burrpw has .hut one 
cnlrmce, which is closed up when winter approaches; a second 
Iwlc, however, being previously driven from the sleeping place 
to within a short distance of the surface of the giourid. This 
second hole is opened the next year, and usoU as the ordinary 
entrance, so that the number of-closed up holes round a burrow 
gives an indication of the length of lime that it has boon occujMcd. 
Sousliks feed on roots, .seeds and berries, and occasionally on 
animal food, preying on eggs, small birds and mice.' They bring 
forth in the spring from four to ciAt young ones, which; il 
taken early, may be easily tamed. Susliks are eaten by the 
inhabitants of the Russian steppes, who consider thoir flesh an 
especial delicacy. _ (R. L.*) 

SOUTANE, the French'term adopted into English for a cassock 
especially used for the general daily drc.sS worn by-the secular 
Roman dergy in France, Italy, Spain and Portugal. The 
Med. Lat. subtaneus, adapted in 0 . Fr. as sotane, in Span, and 
Ital. as sotana, and Port, as sotaina^ meant an undcr-,skirt, 
and is formed from sublus, beneath, sub, under. (See Cassock.) 

SOUTH,'ROBERT (i'6,^4-'r7i6), English divine, was born at 
Hackney, Middlesex, in &ptember 1634. He wiu; educated at 
Westminster school and at Christ Church, Oxford. Betee 
taking orders in 1658 he was in the habit of preaching as the 
champion of Calvinism against Sodnianism an'd Anflminnism. 
He ^80 at this time showed a laoning lo Prest^orianism, but 
on the approach of the Restoration his views on church gjovetn- 
mfent undertmrt a change-; indeed, he was-always regarded as a 
time-serVer, though by no means a self-scekct. Oh the 10th of 
August i66» he was chosen public orator of the university, and 
in 1661 domestic chaplain to Lord Clarendon. In March 1663: 
he'was made' prebendary of Westwilnsrer, and-shortly afterwards 
he reteeived front his university the' degree 'of'D'.D. Itt r6i57 
he became chaplain to- the duke of York., He was- a zealous 
advocate of -the doctrine 0! passive obedienee; and strongly 
opposed the Toleration Act, declaiming; in- unmeasured tentis 
against the'yaMbtis Ffbhdtnfattnist sects; Ttt'1*676 lie 'was, 
appomted chapWn to,. Lowreatn Hydcc (oftepwarda carl of 
Rochester ), ambaseadoe-eMtraorduiary- to- the k ing oL Eoh ui d , 
.and of his visit.he-seaot ariinterestingwieoasitito Edward Pococke 


id a letter, ^ed KuftaaA' rdth' lieeleml^r’ dlKBch wc«5 
printed alodg with South'^ PoUhubtdus- WdrS-f id vjif. In 
1678 he wfti ptfeseitted' to the 'rcBtOry' of IsKp, OkfOr&hitc. 
Owing, it is saw, to a personal ^dj^, SoiitK ih'feptpttbBshed 
wWh trattspatent dnoitymhy JmsTtetmersions on M SherUek's 
Book, «imed'a Vitfiicalionof tite'Holy dud Boir'Biebsed Triiiily', 
in’ which the views of William -^hSrioek (J.v!) ■weH attsAed 
with'rtdCh SarcastiC'bittcriicSSl SlwHdfckyW answer; published 
a DefeHU in 1694, to which South repHed irt l^ifkcism ChtOgei 
Upon Br Sk&lerk’s Nm Notion of Iki' Trmiy,'VHd tkO Ckargi 
Mado Good. The cohtrovetsy waS Carried’ by thi' rfWl parties 
info the'-pulpit, and oeeasiUned-such keen fftliMjg thtCt'tWe'kmg 
interposed to Stop it. During the greatef paft 'dF fhe reigh 
of AnnC Stinfh remained cbmparatfve^ qtiiet;-BUf in iylw hd 
ranked hitnself among the partisans tif^hvVetdfl. Ift dCcKhed 
the' sCe of Rboheifter mid -the dfeanery of Wcstmihffet to 1713. 
He died on.the 8th of .July' 1716; and ttoS Btoied in- West- 
rriirisfer Abbey, ■ 

South had a vigorous style stud his sermonS Were niarked ty 
liOttSyy aUd hnrabitous HiS'wlt '(^encftin'y intlinee toWatdB 

sarcasm, and it was probably' the hho^ricdge ot bis quarrelsame 
tempurament that prevciitnd bis promotion .to a lUshopric. - .He 
was noted for tli® extent of bis cliaritics. lie publi^w a large 
number of single sermons, and they appeared in a 'co|IecTCd'fdnnTn 
. 1694 in'six voluines, roachinga! second ■Mitten in hts lifetime i#'l7i5.' 
Tlicrc have been several later issues; one in two volumeis; with a 
incinoi!! (Bokn, 1845). His Opera posthuma, latina, including' his 
will. hiS I.alin poems, and his orations wliile public orator, with 
meffloirn of his life, appeared iU J717. An edition of His 'Works in' 
7 vols. -vtas'published at Oxford in 1823, another in'5 veis. 101642; 
See also 'W; C. Lake, Classic Preachers of ihe Enfdish Ckitrch (ist sorios, 
1877), The contemporary nbticc ol South by Anthony Wood iu 
hi.s AUtenae is strongly hostile, said to Be due to a jest made by 
South at Wood's expense. 

SOUTH AITtlCA. As a geogfaphital uhif South Africa is 
Usually' held to be that part of tltc continent south of the middle 
Course of the Zambezi. Tlie present article (r) deals with that 
p.'trt^ of Africa as a whole, (2) Outlines the constitution of the 
British possessions forming the Union of South Africa, and (3) 
.summarize; the Iiistory of the country from Uie time of its 
dlscOvery'by'Europeans. 

I.— General Features 

In the geographical wnsc stated South Africa lies between 
16° and 35° S. and 12° and 36“ E., .narrows from 1600 m. from 
west to ea-rt. along its ncrtlKm border to some 600 m. of coa.st 
facing’south. Its greatest length south-'West to north-east is 
also about 160O m. It has an area of hbout 1,33^,000 sq: m. 
It comjjriseS tho Union of South Africa (»a the provinces of the 
Cape of Good Hope, Natal, with Ztdiiland, the Orange .Free 
State and the Trarl.‘;vaal); BasutoJinrl, Bechmmatend, Swazi¬ 
land and Southern Rhodesia, all British posiiess'ions; German 
South-West Africa, and the southern part of Portuguese East 
Africa, Bysome witers NorUiern Rhodesia is included in 
South Africa, but that district belongs more accurately to the' 
central portion of the cortlirt'ent; Othef writers confine the 
term to the British possessions south of the Zambezi, but >n 
thkeasc Britito.South Africa is-lhe proper designatkim South 
African standard time, adopted in 1903,18 that'of 30° E.,or 
tWP hours, in advance of Greenwich'. 

Physic^ Fftl/ares.—Tlierejs.ainlarkciii uniformity in physical 
features.Uwoughout SeuUi Africa. The'Coast-line; {romthe mouth 
of tile Kunene on the west to the-delta of the Zambezi on'the 
cast; is Kttle ffldented arid conuuns ohly • two sbekertd’ natural 
hatbburs of ahy sizo—Saldanha B^ 'on the ■west and Detogog, 
Bay on the cast. At Port Hatal, however, .the, removal, of the 
sand bar at its mitranoe has, raade< avaibdek; a third magnificent. 
harix«!ir,.while‘at Table Bay (Cape TownVand'at other ptaces 
ports'have been constructed. South 'Afrto pmsents, howc'ver, 
a,s«)Iid, land .mass without peninst^ any size.,or any Ikrge 
ishmds.' oS- its; coasts, hfoeeover, behind km-hring coast- 
i{mds;'wtaidi extend in gtodnd^teom 50 td sw mi inland, 
rte ntoriartS'of' Mils sKuttisg oft the' Mteiior;’'' .This' conforma-. 
ti'oh;^,<he-coitotry,Mw,lif 4 ptea,'iiowct(iil.‘ihfi 4 '^'to^ 
:iMMstiNi)t,{ONdudRve!opBem Bmeiia^Aytei'tihB';mi»tiWuns^ 
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which run in lines parallel to the coast, approach close to the 
sea, as at Table Bay. In the south-east, in the Drakensberg, 
they attain heights of 10,000 to 11,000 ft., elsewhere the highest 
points are between 8000 and 9000 ft. They form terrace-like 
steps leading to a vast tableland (covering about 900,000 sq. m.) 
wilii a mean elevation of 4000 ft., the highest part of the plateau 
—the High Veld of the Transvaal—being fully 6000 ft. above 
the sea. In its southern part the plateau has a general tilt 
to the west, in the north it tilts eastward. This tilt determines 
the hydrographical system. In the south the drainage is to the 
Atlantic, chiefly through the Orange River, in the north to the 
Indian Ocean through the Zambezi, Limpopo and other streams. 
A large number of .smaller rivers rise on the outer slopes of the 
mountain ramparts and flow direct to the sea. In consequence 
of their great slope and the intermittent supply of water the 
rivers—except the Zambezi—are umiavigablc save for a few 
miles from tlieir mouths. The central part of the interior 
plateau, covering some 120,000 sq. m., is arid and is known as 
the Kalahari Desert. The western region, both plateau and 
coastlands, specially that jjart north of the Orange, is largely 
semi or wholly desert, while in the Cape province the terrace 
lands below the interior plateau are likewise arid, as is signified 
by their Hottentot name harusa (Karroo). The southern and 
eastern coa.stlands, owing to different climatic conditions (.«ee 
infra) are very fertile. 

The geological structure is remarkably uniform, the plateau 
consisting mainly of sedimentary deposits resting on crystalline 
rocks. The Karroo system (sandstones and marls) covers 
immense areas (see Africa, § Geology). Intrusive dikes— 
locally known as ironstone—by preventing erosion are often 
the cause of the flat-topped hills which are a common feature 
of the landscape. The Witwatersrand series of the Transvaal 
includes auriferous conglomerates which have been worked 
since 1886 and constitute the richest gold-mines in Uie world. 
The diamondiferous areas at Kimberley and in the Pretoria 
district are likewise the richest known. Coal beds arc widely 
distributed in the eastern districts, while there arc large 
copper deposits in the west, both at the Cape and in German 
territory. 

Climate. —The general characteristics of the climate are dctcrmincci 
more by the physical conformation of the land tlian its proximity 
to the equator. The eastern escarpments (the Drakensberg, &c.) 
of the plateau intercept the rain-bearing winds from the Indian 
Ocean, so that over the greater part of tlie interior the rainfall is 
slight (5 to 24 in.). This, added to tire elevation of the land, makes 
the climate in general dry, bracing and suitable for Europeans, not¬ 
withstanding that the northern part is within the tropics. Tem¬ 
perature is nigh, the mean yearly average lying between 60* and 
70“ F. Only along the south-eastern coast and in some of the river 
valleys is the climate of a markedly tropical character; hero the 
rainfml rises to 50 in. a year and the coast is washed by the warm 
Mozambique current. The Cape peninsula and the western coast 
receive the cold currents from the Antarctic regions. Except in 
southern and western Cape Colony and along the Atlantic coast, 
summer is the rainy season. 

Flora and Fauna. —In consequence of the deficient rainfall over 
the greater part of the country the flora is not luxuriant and there 
are no large forests. Coarse grasses are the characteristic vegetation 
of the tatneland. On the plains where grasses cannot find sufficient 
moisture their place is taken by " bush,'* composed mainly of stunted 
mimosas, acacias, eu^orbia, wild pomegranate, bitter aloes and 
herbaceous plants. Forest patches are found in the kloofs and 
seaward sides of the mountains; willows often border the water¬ 
courses; heaths and bnlbous plants are common in some areas. 
In the semi-tropical regions south-east of the Drakensberg, i.e. the 
coastlands of Natal and Portuguese East Africa, the vegetation is 
abundant, and mangroves, palms, baobab and bombax trees flourish. 
Here, add also in the upper Umpopo valley, cotton, tobacco, 
and rubbir vinos are found. Among the timber trees are species 
, of pine, cedar, ebony, ironwood, stinkwood and sneezewood. Flower- 
plants inidndo numerous ^ecies of terrestrial orchids, the so- 
ed arum lily [Rtchardia Africana), common in low-lyii^ moist 
land, and the white everlasting flower, found abundantly m some 
regions of Cape Colony. Of non-indigenous flora are the oak, poplar, 
IHuegum, the Anstralieii watfle, the vine, and almost every variety 
of fruit tree and European v^etablos. Is suitable regions tea, 
cofioe, sugar and rice, as well as tobacco and cotton, are ewtivated. 
In the western districts of the Cape viticulture is largely followed. 
The cereal most grown is maize (known in South Africa as mealies); 
kaffir cagca,whwt,wl^ and oats are abolaiftlyctdtivated. The 
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soil is everywhere rich, but the lack of perennial water and the 
absence of irrigation works on a large scale retards apiculture. 
Most of the veld is divided into huge farms devoted to the rearing 
of cattle, sheep, goats and horses. On the Karroo arc numerous 
ostrich farms. Lucerne is very largely grown as fodder for the 
cattle. 

The native fauna was formerly very rich in big game, a fact 
sufficiently testified by the names gjyen by the early European 
settlers to mountains and streams. The lion, elephant, rhinoceros, 
hipjMpotamus, girafie, buffalo, quagga, zebra and other large animals 
wore, however, during the i8lh and 19th centuries driven out of 
the more southern regions (though a few elephants and buffaloes, 
now carefully preserved, are still found at tne Cape), the quagga 
being totally exterminated. In the Kalahari ana in the eastern 
lowlands (from Zululand to the Zambezi delta) most of these animals 
are still found, as well as the eland, wildebeest and gemsbok. The 
leopard (called a tiger in South Africa) is still fairly common in 
all mountainous regions. Spotted hyenas and jackals are also 
numerous. The kudu is now the most common of the larger ante¬ 
lopes, the duiker and klipspringorare among the smaller antelopes still 
existing in large numbers. Baboons are common in some districts. 
Birds include tlic ostrich, great kori bustard, the eagle, vulture, 
hawk and crane, francolin, golden cuckoo, loone, scarlet and yellow 
finches, kingfi.shors, parrots (in the castem regions), pelicans and 
flamingos. There are thirty varieties of snakes. Locusts are 
conspicuous among the common plagues of the country. In Rhodesia 
and on the east coast the tsetse-fly is found and termites are widely 
distributed. 

Inkabitants .—The aborigines of South Africa are represented 
by the Bushmen and Hottentots, now found in any racial 
purity only in the Kalahari and in the southern part of German 
South-West Africa. All the other natives, popularly called 
Kaffirs, are members of the Bantu-negroid family, of whom they 
here form three distinct branches : (i) the Zulu-Xosas, origin¬ 
ally confined to the south-east seaboard between Delugoa Bay 
and the Great Fish River, but later (19th century) spread by 
conque.st over Gazaland, parts of the Transvaal, and Rhodesia 
(Matabeleland); (2) the Bechuanas, with the kindred Basutos, 
on the continental plateau from the Orange to the Zambezi, and 
ranging westwards over the Kalahari de-sert and the Lake 
Ngami region; (3) the Ova-Herero and Ova-Mpo, confined to 
German South-West Africa between Walfish Bay and the 
Kunenc River. 

All the e mixed Bantu peoples are immigrants at various 
periods from beyond the Zambezi. The Bechuanas, who occupy 
by far the largest domain, and preserve the totemic tribal 
system, were probably the first arrivals from the north or the 
north-cast coastlands. As early, probably, as the 8th century a.d. 
Arabs had formed a settlement on the coast at Sofala, 130 in. 
south of the mouth of the 21ambczi, but they got no farther 
south nor do they appear to have penetrated inland, though they 
traded for gold and other articles with the inhabitants of the 
northern part of the plateau—the builders of the zimbabwes 
and other ruins in what is now Rhodesia (?.».). The Asiatic 
inhabitants of South Africa of the present day are mainly Indian 
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Area in 
sq. m. 

White. 

Coloured. 

Total. 

British South Africa: 

M (Cape of Good 
w.p Hope . . . 

Natal (with 
§ ■ Zululand) . 

% "3 Orange Free 
§ State . . . 

to '■Transvaal . . 
Southern Rhodesia . 
Basutoland. . . • 
Bcchuanaland Pro¬ 
tectorate . . . • 
Swaziland , . . • 

276,995 

35,371 

50,39* 

111,196 

148,575 

10,293 

223,000! 

0,336 

579,741 

97,109 

142,679 

297,277 

12,623 

895 

8gS 

1,830,063 

1,011,645 

244,636 

972,674 

600,000' 

347,953 

119,772 

84,586 

2,409,804 

1,108,754 

387,315 

1,269,951 

612,623 
■ 348,848 

120,776 

85,484 

Total British . . 
German S.W. Africa , 
Portuguese East Africa 
(southern part of), 

864,358 

3»*,450 

143,000’ 

1,132,226 

f-,*10» 

10,0001 

5 , 211 , 3*9 

200,000' 

1,700,000’ 

207,110 

1,710,000 

Total South Africa 

1,331,808 

1,149,336 

7 ,ih, 3«9 

8,260,665 
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coolies brought to Natal since i86oj The white races represented 
are mainly Dutch and British; colonization by European races 
dating from the 17th century< There are a few thousand 
Germans and Portugese, chiefly in the territories belonging to 
^eir respective countries. The table on p. 464 shows the 
jnhabittmts, white and coloured, in the different territories 
into which South Africa k divided, and also the area of these 
territories. 

It will be seen that the population is sparse, less than 6} persons 
Mr square mile. (Excluding the Bechuanaland Protectorate and 
German South-West Africa, which contain very largo desert areas, 
the population is slightly over 7 per square mile.) In British South 
Africa the coloured races arc nearly nve times as numerous as the 
whites. The great majority of the coloured inhabitants are Bantus 
of pure blood, out the total coloured population includes in the Cape 
province 298,334 persons of mixed blood (chiefly white and Hot¬ 
tentot) and in Natal 100,918 Asiatics. Save in the German colony 
the official returns do not discriminate between the nationality 
of the white inhabitants. Those of British and Dutch origin are 
probably about equal in numbers, but a very large proportion of 
the British inhabitants live in the towns, the country population 
being in most districts predominant Dutch. The chief cities are 
Capo Town (pop. 1904,77,668), Port Elizabeth (32,959), East London 
(25,220) and Kimberley (34,331) in the Cape province; Durban 
(67,^7) in Natal; Johannesburg (155,642) and Pretoria (36,839) in 
the Transvaal-and Bloemfontein (.33,883) in the Orange Free State. 
Salisbury and Buluwayo arc the chief towns in Southern Rhodesia. 
The only town of any size outside the British possession is Lourenfo 
Ma^ues (Pop. 1907, 9849) in Delagoa Bay. 

Economic Condition .—Originally regarded by Europeans merely 
as a convenient d 4 p 6 t for ships on their way to India, the wealth 
of South Africa for long consisted in its agricultural and pastoral 
resources. Mealies and wheat wore the principal crops. Wool, 
mohair and ostrich feathers were the chief exports, the only mineral 
exported being copper (from the Namaqualand mine.s). The open¬ 
ing up of the diamond mines at Kimberley (iSyiA followed (1886) 
by the discovery of the Witwatersrand goldnclds cornpletely 
revolutionized the economic situation and profoundly modified the 
history of the country. They led, among other things, to the 
improvement of ports and the building of railways, so that by the 
close of the first decade of the zoth century the reproaeh of in¬ 
accessibility from which South Africa had suffered was no longer 
true. From the soaiiorts of Cape Town, Port Elizabeth, East 
London, Durban, IxiurcnfO Marques and Boira railway lines run 
to Kimberley, Bloemfontein, Johannesburg and Pretoria, while a 
trunk lino extends north from Kimberley through Rhodesia (in 
which gold mining began on an extensive scale in 1898) and across 
the Zambezi below the Victoria Falls into the Congo basin, where 
it serves the Katanga mineral area. The distance from Cape Town 
to Katanga is over 2100 miles. The German territory is also pro¬ 
vided with railways, intended eventually to link with the British 
systems. The standard gauge is 3 ft. 6 in. and in 1910 some 12,000 m, 
of railway were open. In nearly every instance the railways 
are state owned. While gold one! diamond mining continue the 
greatest of South African industries other sources of wealth have 
been added. In the Cape, Natal and the Transvaal coal mining is 
largely developed; in the Transvaal and the Cape tobacco is grown 
extensively; sugar, tea and other tropical and sub-tropical produce 
are largely cultivated in Natal and the Portuguese territory, and, 
since 1905, mealies have become an important articlo of export. 
There are few manufactures; among the chief are the making of 
wine and brandy in the Cape province, and flour-milling. Cattle 
and mealies constitute the most valuable possessions of the natives. 
The imports are of a general nature, textiles and food-stufis being 
the most important. 

Irrigation .—The scanty rainfall in many parts of South Africa 
and its unequal distribution necessitates a system of artificial 
irrigation unless much of the land be allowed to remain uncultivated. 
But is many regions the soil is deficient in phosphates and nitmtes, 
and laige irrigation works can be profitable only in districts where 
the soil is exceptionally fertile. Before 1877 little was done to 
make use of the water resources of the counby. In that year the 
Cape legislature provided for the constitution of irrigation boards. 
Later boring operations were undertaken by the government, and 
the advice 01 engineers acquainted with Egy^ian and Indian iniga- 
tion works sought. A rc^rt was drawn up by Sir (then Mr) Vm. 
WlUcocks in 1901 in which he estimated that there were in the Cape, 
Orange Free State and the Transvaal, 3,000,000 acres which could 
be brought under irrigation at a cost of about ,(30,000,000. The 
value of the land, in Its arid condition almost nil, when irrigated 
he placed at some £100,000,000. None of the South African govern¬ 
ments was, however, then in a position to undertake large works. 
At the Cape the census of 1904 gave 41^,688 acres as the area under 
iiTigation, an increase of 105,827 40108 since 1891, In the Robertson > 
district a canal (completed in X904) ,»r m. long toidc off from the 
Breede River and fertuUed'a hum area, with the result that Robert- 
gon naks as the second richest dkmet in ptovtnee. Over the 


Karroo and other arid regions some 10,000 boreholes had been sunk 
to depths varying from so to 500 ft., their yi^ heing 60,000,000 
gallons a year. The vtuue of land under artesian wdl in^ation 
(e.g. in the Graaff Reinet district) has increased hmm zos. to £zoo 
per morgen. More important, however, are the supjdi^to be 
derived from the control of flood water, millions of cubic feet of 
the best soil being annually washed into tlio sea. The Boer govern¬ 
ments had done little to promote irrigation, but during igos-jgo^ 
a strong intercolonial commission investf^ted the subject as it 
affected the Transvaal and Orange Free State, and their final report, 

. issued at Pretoria in 1908, contains full particulars as to the imhaticn 
jiossibilities in those provinces. At least 350,000 acres in the Trans¬ 
vaal could be remuneratively irrigated, and a proportionally large 
area in the Orange province. In Natal an act of J904 gave power 
to the government to forward irrigation schemes, under that 
act the Wintorton Irrigation Settlement (18,000 acres) was formed 
on the upper Tugela. In 1909 an irrigation congress representative 
of all the governments of British South Africa was held at Robertson, 
in the Cape province. 

Commerce .—All the British states and territories are members 
of postal, telegraphic and customs unions. The customs are of 
a protective character, while there is a rebate on goods from Great 
Britain and British possessions* (see below, History). There is 
internal free tnido throughout the Union of South Africa. The 
customs tariff in the Portuguese possessions is of a highly protec¬ 
tive nature; goods coming from Portugal pay one-tenth of the 
dues levied on foreign goods. In German South-West Africa no 
discrimination is made as to the countiy of origin of imports. 

A South African Customs Statistical Bureau, which deals with 
the external trade of British South Africa," was established in July 
1905. The statistics issued by the bureau showed a total volume 
of trade in 1905 of 1(72,910,000 made up as follows: Imports 
(29,859,000 (including (4,208,000 received through Portuguese 
ports); exports (43,050,000. Of tills amount (25,64.1,000 was put as 
the value of raw gold exported, and (9,257,000 as the value of the 
diamonds shipped. Onty (414,000 worth of goods was exported 
via Portuguese ports. For tgo7 the figures were : Value of total 
trade (74,153,000; imports (25,920,000, exports (48,233,000. 
Goods valued at (4,036,377 received through Portuguese Mrts 
are included in the imports, and goods valued at (507,000 shipped 
at Portuguese ports in the exports. The value of raw gold exported 
in 1907 was (29,510,000, of diamonds (8,973,000. In 1908 the figures 
were: Total trade (70,093,000; imports (24,438,000 (including 
(4,641,000 via Portuguese ports), exports (45,653,000 (including 
(513,000 from Portuguese ports). The raw gold exported was worth 
(32,047,000, but the export of diamonds fell to (4,796,000. In 
1909 the value of the miports into British South Africa was 
returned at (29,842,000; the value of the exports at (51,151,000,* 
Of the imports over (16,850,000 came from the United kingdom, 
over (2,240,000 from Australia, (2,450,000 from Germany, and 
(2,195,000 from the United States. Of the exports raw gold was 
valued at £33.303,000. diamonds at (6,wo,000, wool at (3,728,000, 
and ostrich leathers at (2,091,000, The value of the im^rts 
through Delagoa Bay and other Portuguese ports was (6,795,000 ; 
the exports from Portuguese ports were valued at sugntly over 
(500,000. In the four years the imports from the United Kingdom 
were about 58 from other parts of the empire 13 %, Of the 
exports the United Kingdom took some 93 %; a considerable 
quantity of South African produce, especially wool, shipped to 
Engiano ultimatriy however finds its way to other countries. Next 
to Great Britain the countries doing most trade with South Africa 
are Australia and New Zealand, Germany, the United States, 
Canada, Brazil, India, Belgium, Holland and Fiance. 

RefrgioB.—The great majority of the white inhabitants are 
Protestants, Most of those of Dutch descent arc members of the 
Dutch Reformed Church {Nederduitsch Hervormde Kerk), the state 
church of the early Cape colonists, or of churches formed by dis¬ 
sentient members of the original church such as the Gereformee^e 
Kerk (the “ Dopper ” Chui^, a branch (introduced in 1858) of 
the Separatist Reformed Church of Holland. These churches are 
Calvinistic in doctrine and Presbyterian in organization, Until 
1843 the Capo synod was controlled by government commissioners; 
it was then given power to regulate its own internal affairs. There 
are separate synods with independent authority for the congrega¬ 
tions of the Dutch Reformed Churches in the Cape, Orange Free 
State and Transvaal provinces. The Doppers (" roundheads ") 
and other dissentient indies have also separate synods. Besides 
these churches there are a number of Luthesan congregations among 
the Dnteh-spealdng popnlation. 

The South Africans of British deeoent ate divided, mainly, into 
Anglicans, Wesleyans and Presbyterians. Tbs Baptists and Con- 
giegationalists are smaller bodies. AJl foim independent chnicltos 
in communion with the mother churches'in Great Britain. The 
oldest established is that of the Presbyterians. The AngUcan 


A Th# totol amount rebated toipoS tvas (430,017. 

* Indndittg North-West RhodSsio. 

t Ret'the toi months Janiwry to June Ipio.'tlla'flguna wSret. 
kaporta (14,770,000; exports (24,442,000, - 






i» *86.1 a YOlttittety'^d^; the An^caB»' "'This Chtindl ot 

tt(e Provinete 'o£‘SdtitH'’Aiiica‘.’' It'is dlitfded loto tte dioceses' of' 
Cape Toiirt •OfaH^'S TtfWB, MsHlrtmrg (NkM. Kafftarta. Mbcm- 
fontein, Prtmsm Ziffiilacid, MaShottiOaha' and Lebomljo. The 
last-nan^ tfujaeae Js fhatpart of P6rtffgtldso'l!ast Africa south of 
the Sabithc Mashcmaland diocese tecludus tHd ^rttigtiese 
territonr betWebn the Sabi'and'ttic'Zambfcri. German Soulli-wcst' 
Africa f*t« 4 'fnclttdod in the Ahgfican organization; The inettopoli- 
tan is thestichBlshcp of Cape Tbwn. Ine constitution' of the ebureh 
was drawn up a^ a'ptovlnbai'syn»d.in 1870. It act^s the doctrines 
of the Chntch of England, out acknowledges none save its own 
ecclesiastical trilSanals, or such other tribunal as may be accepted 
by fheprOvittClsil synod—in other words if rejects the authority 
at the EngHsh-pitvy coundlt. Bishop Colenso at Natal and Otiicr 
Aaghcaais did not accept the authority of the proidncial synod, 
regarding thcufsclves as in all,respects members of the Church of 
England. This was, e.<pecially in Natal, the cause df thonged 
controversy among tiic members of th^ Anglican’ conimnnlty. BV 
1901, however, the majority Of the “CHureH of England mrty’' 
were represented to the provincial synod. Nevertheless the ‘tempor¬ 
alities of this party remained in the hands of entators and not in 
thf possos^u' of riie provincial chufeh. In 191O tins practical 
amalgamalSon.of the two‘bodies ■was effected (see further NhUAt). ' 

The Roman Catholics are a comparatively small body' ^cmajoriiy' 
of their adherents, are found in the Cape and' Natal. At the head' 
of their organizations are ticars-ajpo.stblic itor the Cape (eastern 
district), theCipe (westerndistrict). Natal, Orange River, Kimberley 
and (he Ttanavaal, and prcfccts-apostoiic for Basutoland and 
Zambezi (or Kfrodosia). 

All 111} cllurches maintain missions to the natives. The first 
to enterthe field were the jesmts and Itominlcans, who labonred 
o* the south-east coast and among the subjects of the monomotapa 
(see roRTUGOBsE East Africa). Th-ir worit lasted from abont 

_ _ 156b to 17*', but it has loft little trace. The early 

modem lalsslons were all Protestant. A Moravian 
mission to rile Hottentots was begun in 1717, continued 
to 1744 and was tu-estabKshed—against the wishes of the colonists 
-—to 1793. Before the close of the century the I.ondon Mi.ssi()nary 
Society entered the licl'd. The ■work of this society's agents lias 
had a greater influence on the history df South Africa than that of 
any other religions body sawe the Dutch Reformed Church. Next 
in order came rite WcsleyanS and the'Glasgow Missionary Society 
(Pre.sbyterlaa), the last-named society founding to 1824 tlvc station 
of Lovodato—nowriie most Important institution in South Africa 
in connesioa with-nitivo missions. In 1829 th'e Paris Evangelical 
Society (whose agents have laboured chvqfly to Basuto and 'Baretse 
lands) seat out their .first missionatiei, who wore closely followed 
Iiy the agents of otbor societies (see Missions). Tlie Roman 
Catholics entered the field, later on. By Ihe end of the 19th century 
fnl^S % of the,total native population professcd'Christianily. 

The jews form a small bnt influential community. 'Hioro are 
some thousands of Mahommodans to the Cape (chiefly Malays) and 
larger mimbors in Natal, where tlrore is also a argo Hindu popula¬ 
tion. At Louren^o Marques the Chinese colony has its own tampte 
and religious services. 

Laui.h—The Ijasis of tiie ooramon <law-ol British S®uth Africais 
the Roinan-Dtttdt law as' it_ existed in Holland «t the end of the 
18th centwry. lihis ■was simply the old Roman jurispmdcnce 
embodied in the legislation of Justinian, modified by custom and 
legislative decrees during the eourse :of th« ociiturios t^idi' 
witnessed the growth of dviliaation in Europe; and it is to all 
intents and ptnposes the jurisprodtuec which was the foundation 
of the Code Napolfibn. It was in part closely to the 
“ modern Roman law,” whkb is praotised widely over the con¬ 
tinent d Eiwope^ and even. in.Sostland, at the present day. 
The atrthorities uptm the common Ktw in South Africa are: rife 
Dutdt commentators Won (ihe civil Jaw, the. statute law of' 
Htdiand, the dociwona ot.ithe DUitcb courts, and,,failhig these,, 
the.Mfipio /'sm'rietnfMv'itHiR., 

fo period Whidt *i!a.s'd&psed sjnce'tbe cotahlishmeftt'of 
British nmat the Ctlwe the law been ceijsideraMy modified 
imd a]puie^,Wk..l^,l9gidfltion, ani.by judicialidocisions, and 
it u not too jbuch to say that at the ^peWit time there cMists 
any ‘mil^idf'diSttefMto' nt ^tRspto cnflW'lbe greater part 
ofthe field of jilfeprutoee.twtw^ tbe^-of'Ert^d and'the 
law of South) A&ifev. 'Ibe .amitracte, the law of torts,, 
thecmeroai^M lawV'Iiw Ihwitfelofimg^tojshippmgaiid insuranoei.. 
not-to mention other subjects; are p r a c ti^Uy identical with 
those of Englimaya»#'t!yc«''the‘cri«Httal liW fr virtite^ l6e 


^QEsrEitiuL pE/yhirtwkS 

satiii, fitotigh' Wie' greater elastiefty df the civil ittritojroftinee 
aHotts'fewer opptotuilWes'for the escape of-malefactors, notably 
to ca^ of fraud or'falsity In any form, than exist uhder tbe ishiif 
of Ehglind. The coriStftjition of the courts ‘is- based on ,tbd 
eirample of the Eh^th judiciary, and the ndes of eWdWee 
arid procedOre art practichlto.tbe s«m« in both' criminal' and 
civil* castes as- to En^and. AHTertouS ca'ses of crime ate tried 
before a judge and jury, with the same formalities and safeguards 
as'to‘England, Whife mteor cflfeneesaredfealt wtth by sisperidiwy 
magistraies possessing a limijted statutory jurisdiction. In 
dnratoid cases K is meccssarv tor. the jury to find a unanimeus 
vetdict. In civil cases wther party may demand a jury, a 
prittUege which is seldom ;exerekw; but in a civil case the verdict' 
'ofthe majority of jurors prevails. 

•The most- roailred difference between the English and South 
African systems of low is, as might be expemed, to found 
to 'lhe law relating to teat property. In ^th Africa there is 
^igjd'and uniVerM qiptiegtion of the pririciple of registratieu. 
Tne JUtlte to land is registered, in aU casos; and so, with a leir 
a)«ception.s, is every servitude or easement, mortgage or c'harge, 
upon land. With regard to the devolution of property upon 
! death, it mtQ^ be remarked that the law of intestate succession 
applies equally to real and pcr.scmiil estate, there being no law of 
primogteriitare. The rules of distribution in intestacy differ, 
however, very considerably from those established in England, 
"j^ere is absolute freedom of testamentary disposition m the 
Gi^ic province and in some other parts of South Africa, 'The 
effect of marriage upon the property of the spouses is, by the 
Romsin-Duteh law and to the absence of any ante-nuptial 
contract to the contrary to. bring about a romplctc community 
of property, virtually a universaf partnership between husbakd 
and wife, subject to the sole and alfeolute control of the husband 
while the marriage lasts. The courts have, however, the right 
to interfere for the protection of the wife in case of .any flagrant 
abuse of the power thus vested in the husband. Ante-nuptial 
agroements may be of any nature the parties may dioose. Such 
^Cements must to all rases be publicly registered. Upon the 
cHssolution of a marriage to commuipty of property, or in 
tlie evont of a jt^ioial separation a cpmmunionc bonorum, the 
property of the spousos is divided as upon the liquidation of a 
partnership. It is not necessary here to refer particulariy to 
certain exccptions.’to.tlhjs .general rule in cases of divorce. 

By the comraon' law gifts between husband and wife during 
marriage are void a.s against creditors. Ibis rule ca«B»t he 
evaded even ly apte-nuptial agreement. By the statute law 
of Nalal post-nuptial agreements btetwiien spouses are permitted' 
under certain conditions, to which it is not possible now to refer 
at length. Divorce is- granted to either spouse for either adul¬ 
tery or malidous dcBertion, the distinctions established by the 
English law between husband and wife in respect of divorce 
being disregarded. 

Language. —The languages spoken in South Africa by the ‘in- 
ItaWtaste of European descent are En^ish and Dvrtoh, the 
latter chiefly in the foim of a patois colloquially known as the 
Taal. (German and Portuguese are spoken in-the possesrions 
of those countries, but a.bsowlodge of English or Dutch is 
frequent even to those territories.) The history of the Dutch 
litnMa^in South,'Africa is intimately bmmd'tm with the hision^ 
ofthe South African Dutch people. The basfe of the I gp gj ufffl 
as spoken to-day is that ryth-centuiy Dutch of HuUmd'which 
thft'first settlers brought to the country; and aAthoughtfae.Butch 
of HolteBd and the Dutch* of' South-difltef'vefy ■widHy 
to-d^,,Ca‘pe Dut^,di%s'l^,'i(ai|ely the 
of the iitb'Century than from the,modern Dutch of HoUandi 
The toaguB'of thevastmajority ofthe Dutch-^alrii^ inhabitants 
may thus be Saifl'to- be a- degMierate'dialwjt'of «he xTttv-ceiljtuty, 
of BoHaiid,, vidth., a, > 41 ^ limited vocftbulaiy. iTfie 
liflttiriBg of the vocabulary ife due to. two jraMons,: in thoifisst 
jdace^ tbeieariy settlore were drawn prinoineHwfrosB the peanint 
d^s, betog cMdiyJilR^ltttrgted sutdiers Whfshfiors j •and,“f1Srtfiiej“ 
setaedj.tfih'^e^^Sjf M 

IteUigible to the natives by whom the settlers were surrounded lea 
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te a still' ftKIihcir of speech sttttcttire and'eurtail'- 

ment ofthe vocabifl<^. There th« grc^pjMi; w^gramowtical 
dialeet 'of Dtutah,. bnljr to- the. most ordm^ requirements 
of the everyday life of a rural population ht ibecame a laor 
with neither a syntax ftor a literature. At the same time 
It remained in character ahnost entirely Dutc'hj no French— 
in spite of the incorporation into the population .of the Hugue¬ 
not emigrants—1-and only a . few Malay words finding a place in 
the Taai. But side by side with this language of everj'daiy life 
a purer form of Dutcli lias continued to exist and finjd its uses 
under certain conditions. It must be borne in mind, tlmt the 
Boers of every grade have always been more or'less sedulously 
instructed in religions subjects, at aill events to the extent 
required to fit them for formal mem'bersbii? of their church, 
and in all their wanderings, they have uaiatly been attended 
by their pastors. The Dutch Bible amd Catechism are written 
in pure Dutch. The language of the Dutch Bible is as majestic 
as that of the English version. Moreover, the services of the 
Church have always been conducted in, grammatical though 
simple Dutch; and tlic clergy, in theii' intercourse with the 
people, ha've as a general rule abstained fionii conversing in the 
ordinary dialect. The Boer thus has but slight difficulty in 
reading ahd understanding pure Dutch. Under the influence 
of Africander nationalism stTcnuous efforts have been made 
to teach the language in tlie schools throughout the greater 
part of South Africa. In the Transvaal and Omnge free State 
cdurtition was imparted almost exclusive^’ in Dutch. AH 
public business in' the government offices and law courts was 
conducted in the langu.agc, and the Transvaal at the time of 
its annexation by Great Britain was being gradually inundated 
bv officials, railway servants and others introduced from Holland, 
who spoke modern Dutch. Officially through.iut the Union of 
South Africa both languages are now on a footing of equality. 

Throughout South Africa, a nmnber of words, mainly Dutch, arc 
ill gi^iiecAl tiso by the HagiiBh-sfioakitig iivliabilanle and also, to a. 
considerable extent, among the natives. The most common of 
the.so words, with their English moaaiijigs, ftto here sot forth. WTion 
not otherwise stated the woi'ds are of Dutch origin — 

Assegai .... a spear used by lire Kaffir tribes; a svord 
adopted from the Portuguese, but of Berber 
origin. 

Boschveld ... a jil.dn or open stretch of country covered' 
with thin wood or bush. Often written 
Inishveld. 

Byw’oners . . . (lil-rrally witnesses) " ireorivliitus,'’the name 

f'iven by the Doers to the landless whites, 
h.vn'p rs-oii at farms, &c. 

Daal .... I'.'diey, 

Dorp .... vilf'.ge. 

Drift .... (i “ Taal ” word). 

Ervan (sin;. «•:) . jibes of land. 

Fontein . . . . fountain, spring. 

Hock .... corner, angle, hook. Common in place-names. 
Ittspan .... to harness. 

Kaffir . . . , (.Arabic for unbeliever [in Islam]) a nativd of 

Bantu stodt; more loosely any native. 

Karroo .... any arid district; now the name of dofinito 
regions (from the Hottentot^. 

Kloof . . . . fissure or crevice, hence a ravin® or narrow 

valley. 

K®p.(literally headj a hiH, getierallygrounded. 

Flat-topx)ed hills are usually called tafel 
(tabfo) or plat ^at) bergs. 

Kapja .... a Utttt) hill; tlie name givcin. to the IsoUtcrl 
pointed, bills, which, are. a characteristic.feature 
of the plains of South Africa. 

Kraal .... an endbwre, hence a native snltege. "Phib- 
otblyimmi ith« Portuguese. 

KrsQte.(oriKi»aa) .. ,a« ewerhangiag wall oi rook, heace a steepi 
cliff;, a pifecipice. ..A,“.Taal ’ woJfd. detivoS. 
from the Dutch kkans, &. wreath, hhaplet dr 
corhioo. 

Weh :. . . liisralfymeoh'l imduataisi ipasses or pasusi 
fiiort. i. :. BAtrallygate ^ betwe€»,mOwntainA. 

Rand » .. .bor(^,,,^jee,ba»(»fa^w. apd namely ro 

range of Tuila , ' 

Ruggens “ ' iy'^Sk;'■ mWAtd ■ to'■hhdiffhtitelii'-'alhpies-ey trij- 
. I : t- j.-•iirttig a '^'MflyiCoaAfayii' U' 

aWm ..-j. . .'ST: I liw 

fir ui 


Spruit . ’.. i : <tifi(nnl^hhbUt;i«pr»Mw, to/titringiseptflsei^ 
smalPrtTad. The Bajme ^ven teikitaniaiMent 
stareaatoiliabiaitoiSuddiDn.hrahBtau > I 
Stoep ..... (htecaUy a.Btop)r the name given to tfaaiiplAt)- 
^ form at vorMvih of a house. Tha sto^> -h 
sfiadoti: by: SB roof and is a fwvounith nsndez^ 
vans for thci’'household land for' visitors. 
IFonmtriiy all SonthiAfnicnii homes had 8toe|»; 
hot to ilia central, parts lof the loEger to»'oa 
theimildimgS'are aowiiwihlicwitveianidnB. 

T!vek . . • (btcoally, pull, tug; draw on'ptol); 

ito leave a plaao, to Itikh a jtnimeyx also t»e 
distance coverad in,a jonisity.. , 

V>eid .... ffold. The name-tovm'to open ; {^na and 
to theigraas-oovercd plnteauscn >tlm:ifi|tBi]iar. 
Vlei ..... a hollow: filled with waiter dAilis]^. rainy 
. weather. 

Uitspaa 4 . .. . to'unhamosa : i' ■ i ■ 

Uitlandfcr ... outlandot, a fomigt^. , i. , > 

Among otlier Dotoh woidsifrequcntLy ttsed in piaoriiiiamissjmaybe 
instanooS ; rhenoster (rltinoccros), oUifaDt (eloplmnt)., naaoin^pcctty), 
moddor (mud), klip (diff), berg .(mountain),, bonrg or'stad (town); 
zwart (black),.Meto (little), groote (greal^, broede' (broad),..niouW 
(now), aiinr (sour); bokke (bnok). 

A number of Dutch weightsi and measaresi are alaoiin gdneral use. 
111051 include : mudd = g buahois.; morgen «n acres. ACape 

rood equals it'.iqfi En^sh feet, andia 'CapeitOA oaatains aaoe lh. 

II.—^CoNSTiruTiON OF THE Unioin OF Soium Amhca 


In accordance with tlic provisums of. an act ofi tjie fejtish 
Parliament (South Africa, Act 1:909:) Cape Colony; iNatal, tte 
Transvaal and Orange River colonies wore urtked niider one 
government in a legislative union under the British drown. 
The Union of Soutli Africa, as. the new state is named,, was 
established on the 31st of May 19to. Upon its formation tlio 
colonies named became provinceB of the Unkm. In the case 
of the Orange River Colony its title was changed to Orallgc 
Free Slate Province. The colonial legislatures were i^Jislied, 
provincial councils, with strictly subordinate stnd: delbgaitied 
powers, 'wero set up, and provincial ivdministrators (Iwttl men) 
replaced the various governors. The history of the moyejpent 
which led to unification is. given in the lollowing septipp,. The 
main provisions of the constitution ^ are as follows;— 

The executive government of the Union is vested in the king 
and may be exercised by tiie sovereign in person. It is, hoWeycr, 
administered by a governor-general, who hedds office ' 
cluring riic king’s pleasure. The governor-general 
can dismiss ministers and dissolve parliament. He is wto na n ftw. 
empowered to dissolve both honses of the legislature simuftaneous!}' 
or tile House of Assembly alone. He can perform no official act 
when beyond the territori'^ Hnnits of the Union, but he cad appoint 
a deputy to ant for him during temporary absences. ThjB goCcrnor- 
general is paid £10,000 a 5rear out of the consolidated funds of the, 
Union. He is advised by an executi'Vc council, whose memtt^ 
he nominates. The council must include the ministers of state; 
ministers administering departments of state may not exceed ton 
in number. Ministers cannot hold office for a longer period, than 
throe months unless'tliey are or become members of either Douse of 
parliament. The control and administration of -native aflaiin (whffch 
before the Union was, except at the Caije. largedy in the hands of the- 
colonial governors porsonsmy) is vested exclusivtdy in. tbe.g0vei!IM» 
in counca and to thesafflo auwtorityfs entrustfedall matters specially 
ordifferentially affecting Asiatics throughout'the-Union.'' 

The legislattVe power-f8‘ veiked in a pariiament con^sting ctf 'the 
Sovereign, a Serrate, and a Hbtraebf Assemflly. TbeUenate'cbfi^tebf 
40 members, 8 representartiws frotti each nrQvince,.iwtd'8 iheihbera 
nominated by the govesnor-generaHn couitcfl. FottrOftKaficnnliiated' 
members are selected on the; ground' iftaiiily 'of thcrT-'tfibrongh 
acquaintance with the Tcasonafble waaits-aird'wislios’"'of the 
coloured races iit'S’ootli Africa. The protonce bf-’holSi nominated 
arid elected meibbcrs-in the* Seaiate is a hbvia proViaron to the coa- 
srituti'on' of the Upper chambers Of BftfSih cofoiliff' legisla<ureB. 
The totiatOrs chosen in ->9to'hold' Office'for tbB-’yoaiH, After 'ipm 
the Union . paHiamont'may make afiy'tdtfefaitibif St sees ■' ' ’ 

I fit ifi the bbisstitfitfea of the Senate. ' A'aeStatot'must . . ' 
!be a'Brfti^ Street of 'European' dakieitti ‘‘snfist‘be- 
thirty Fears did, 'oe a partiamentiMy'TbtbrSn,- bne oftlto'pfbvistoeai 
i have IfVedi tor-flw years in the Uffiofi; toitflf'ap elrtltW mrtffWsr'he 
; possailed bffflmovaMe prbperfy wfthto tlto 6f 'tiie''cloar 


j i'^ra drtiUle'd exatffinarthn'b! tftpdbhsti 


Sn and'yephs 
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Th« Honte of Asiembly contists (os otif!iflftl!y eonstiiated) of tat 
tnembera, elected by imgle-membered constituencies, each con¬ 
stituency containing as nearly as jiossible the same number of voters. 
Of these members &e Cape Province returns 51, the Transvaal 36, 
and Natal and Orange Free State 17 each, Asjxipulation increases 
t^e total number of members may be raised to 130. The seats 
allotted to each province are determined by its number of European 
male adults as ascertained by a quinquennial census, the quota for 
a coastitnency being obtained by mviding the total number of 
such adults in the Union as ascertained at the iqo^ census by the 
number of members at the establishment of the Union. The com¬ 
mission charged with tlie delimitation of constituencies is per¬ 
mitted to vary the quota as much as 15 % either way. Members 
of the House of Assembly must, like senators, be British subjects 
of European descent, they must be qualified to be registered as 
voters and have lived for five years ■within the Union. A general 
election must take place every five years, and all polls must be 
taken on the same day. There must be a session of parliament 
every year, so arranged that twelve months shall not elapse between 
the iart day of one session and the first sitting of the next session. 

The qualmcations of parliamentaiy ■voters are those which existed 
in the several colonies at the establishment of the Union, save that 
" no member of His Majesty’s regular forces on full pay " can be 
ri^tered as a voter. As the franchise laws in the several colonies 
diflered the qualifications of voters in the provinces differ also. In 
the Transvaal and Orange Free State provinces the franchise is 
restricted to white adult male British subjects. In neither proiince 
is there any property qualification, but a six months* residence before 
registration is required. In Natal {q.v.) there is a low property 

ualification. In that province coloured persons are not by name 

ebarred from the franchise, but they are in practice excluded. In 
the Cape province, where there is also a low property qualification, 
no colour bar exists and there are a large number of l^fiir voters (see 
Caps Colony : Consti/ution). Parliament may alter the qualifica¬ 
tions for the ■vote, but no law which would deprive coloured persons 
in the Cape province of the franchise can be effective " unless the 
bill be passed by both houses of parliament sitting together and at 
the third reading be agreed to by not less than two-thirds of the total 
number of members of both houses." 

Save as subject, ultimately, to the Brititii parliament the Union 
parliament is a sovereign body. The provinces have no origitml 
authority, possessing only such powers as are delegated to them by 
the parliament. In certain cases the governor-general must reserve 
the royal assent to bills, e.g. any bill abolishing the coloured vote 
in the Cape province. The king is given the power to disallow any 
law within a year of it having received the^assentof the governor- 
general. 

With regard to bills the two houses are not in a position of equality. 
Bills appropriating revenue or moneys, or imposing taxation, must 
originate in the House of Assembly and may not be amended by the 
Senate. If a bill passed by the Assembly has been twice rejected 
by the Senate, provision is made for a joint sitting of both houses, 
when members vote and decide upon the measure concerned as one 
body. In the case of a money bill rejected by the Senate a joint 
sitting to decide its fate may bo held m the same session in which 
the Senate has failed to pass the bill. Eveiy minister of state may 
sit and speak in either house, but can vote only in the house of which 
he is a member. Be-clection is not necessary on the appointment 
of a member as a minister of state. Members of parliament are 
paid ;^4oo a year, being deducted from tins allowance for every 
day's absence during the session. 

A Supreme Court of Judicature for South Africa was created at 
the establishment of the Union. The former Supreme, High and 
Circuit Courts of the several colonics then became 
, provincial and local divisions of the Supreme Court 
jamemtm. South Africa, which consists of two divisions, namely 
the Supreme Court and the Appellate Division. Appeals from the 
decisions of the provincial and Ideal dmsions of the court and from 
those of the High Court of southern Khodesia, must be made to the 
appellate division of the Supreme Court. Unless special leave of 
the privy council bo obtained there can be no appeal from the deci¬ 
sions of the Ajipellate Division, save in admiralty cases. This 
restriction of the power of appeal to the privy council is much greater 
than are the restrictions u^n appeals from the Commonwealth 
of Australia, where appeals to the jmvy council lie by right from 
the seyecai-state Supreme Courts. The difference arises from the 
fact that tite'vCommonwealth is a federation of states; whereas the 
Union of South Africa is but one state with but one Supreme Court. 
One result of this unification of the courts of ^uth Africa is that 
any provincial or local di^vision of the Supreme Court in which an 
action is b^n can order its transference to another division if 
that course be deemed more convonieut. Moreover the judgments 
of each provincial rdivision can be registered and enforced in any 
other division.’ The administration of Justice throughout the Union 
is vested in a minister of state who has all the powers of ■the attorney- 
generals of the several colonies at the time of the Union, save that 
power as to the prosecution of crimes is vested in each province 
In gn o tBpi p l appointed by .jhagnvemor-geaeral in cpuncil and styled 
the attorney-general of the provhice. 

’ iAmong the general provisiona of the constitution tiie most 
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important is that both the English and Dutch languages are officiat 
languages of the Union and are treated on a footing of equality; 
all records of parliament, and all notices of general public 
importance or interest issued by the government of 
the Union must be in both languages. (Persons 
in the public service at the establishment of the Union cannot, 
however, be dispensed with because of lack of knowledge of either 
English or Dutch.l Other general provisions enact free trade' 
throughout the Umon, but the customs and excise leviable under 
the laws existing in any of the colonies at the establishment of Union 
remain in force unless parliament otherwise provides. AU persons 
who had been naturalized in any of the colonies are natuialized 
throughout the Union. All rights and obligations under conventions 
and agreements which were binding on any of the colonies ha^vc 
devolved upon the Union. 

The harbours of Cape Town, Port Elizabeth, East London and 
Durban are state-owned, as arc also nearly all the railways in the 
Union. All revenues derived from these services are paid into a 
sejmrate fund. The administration of the railways, ports and har¬ 
bours is entrusted to a board of not more than three commissionera 
(appointed by the governor-general in council) presided over by a 
minister of state. Each commissioner holds office for five years 
and may be reappointed. The board is directed to administer its 
service on business principles, due regard being had to agricultural 
and industrial development, &c., ■within the Union. ^ far as may 
be the total earnings are not to be more than are sufficifint to meet 
necessary outlays. 

Provincial Aiminisiraiion.—V^bWt the Union parliament has 
full power to make laws for the whole of the Union, to provincial 
councils have been delegated the immediate control of affairs 
relating solely to the provinces. The subjects delegated to 
the councils include direct taxation within the provmces for 
local revenue purposes, the borrowing of money (on the sole 
credit of the provinces) with the consent of the ministry; agri¬ 
culture (within the limits defined by parliament) and municipal 
institutions, divisional councils, and other local institutions. 
The control of elementary education was also guaranteed 
to the provincial councils up to 1915, and thereafter until 
parliament otherwise provides. 

The councils consist of not fewer than 43 members and not more 
than the number of members returned by the province to the House 
of Assembly. Each councillor represents a separate constituency, 
these constituencies, as far as possible, to be the same a.s the parlia¬ 
mentary constituencies. (In the Cape and Transvaal provinces 
they were the same in 1910; Natal and Orange Free.State returning 
only 17 members to the House of Assembly, the parliamentary 
constituencies have been rearranged.) The quatificatiuns for 
electors are the same as for parliament, and any person qualified 
to vote is qualified to be a member of the council. As in the Cape 
province coloured persons are qualified to vote, they are thus also 
qualified to be members of the provincial council. Any member 
of tile provincial council who becomes a member of either House 
of Parliament thereupon ceases to be a member of such provincial 
council. Each proirincial council continues for three years from 
the date of its first meeting and is not subject to dissolution save 
by effluxion of time. 

The executive power in each province is invested in an officer 
appointed ^ the govemmont and styled provincial administrator. 
He bolds office for five yearn. The administrator is assisted by an 
executive committee of four persons elected from among its own 
members, or otherwise, by the provincial council on the proportional 
representation principle. The administrator and any other member 
of the executive committee, not being a member of the council, has 
the right to take part in the proceedings of the council, but has not 
the right to vote. The provincial councils have not the right to 
make laws, but ordinances, which must receive the assent of the 
governor-general in council before becoming ■valid. (F. R. C.j 

III.-^History 

The history of South Africa is, almost entirely,-that of its 
colonization by Euroj^an races, of their conflicts with, and 
influence over, its native inhabitants, and of the struggle for 
supremacy between the British and Dutch settlers.* The 
little that is known concerning the doings of the natives before 
the appearance of the white man belongs to the domain of 
ethnology rather than of history. ’When the Portuguese first 
reached the southern part of Amca th«e was but one place in 
it where a civilized race held sway. Thfe was at Sofala, the 
most southerly post of the East African Arabs. From that port 
the Arabs traded for ivory, slave and (principally) gold with 
Bantu people of the far interior-rthe Rhodesia of tonlay. 
These native, whose earliest existing buildings may go- ba^ 
to the time of tiie Norman Coni^hest, were in a higher state t^ 
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development than the Bushnien and Hottentots living farther 1 
south. The part played by the various native races in modifying 
the character of the European colonization will be best considered 
as they successively came into contact with the white settlers. 
At this point it is only necessary to state that at the same time 
as the Europeans were slowly extending northward from the 
south-western point of the continent, a conquering race of 
Bantu negro stock, originating from somewhere beyond the 
Zambezi, was spreading southward along the western side of 
the country. 

A. From the Discovery of the Cape to the Great Trek .—What 
led to the discovery of America led also to the discovery, exploita¬ 
tion and colonization of Soutli Africa. In the 15th century the 
great Eastern trade with Europe was carried on by the Venetian 
Republic—Venice was the gate from West to Ea.st, and her 
fleets, richly laden with goods brought down to the shores of the 
Mediterranean in caravans, supplied Europe with the luxuries 
of the Orient. It was in that century that Portugal ro.se to 
prominence as a maritime power; and being anxious to enjoy 
at first hand some of the commerce which had brought such 
prosperity to Venice, Portugal determined to .sock out an ocean 
pathway to the Indies. It was with this intention that Bar¬ 
tholomew Diaz, sailing southwards, discovered the Cape of Good 
Hope in 1488.1 Nine years after the discovery of the Cape by 
Diaz another Portuguese expedition was fitted out under Vasco 
da Gama. Da Gama entered Table Bay, but did not land. 
Thwice he pushed on round the coast, landed in Mo.ssel Bay, 
then sailing up the south-east coast he sighted land again on 
the 25th of December 1497, and named it in honour of the day, 
Natal. Still proceeding northwards he entered the Quilimane 
River and eventually reached India. 

For many years subsequent to this date South Africa repre¬ 
sented merely an inconvenient promontory to be rounded on the 
voyage to the Indies. Ships stopped at different ports, or rather 
at such few natural harbours as the inhospitable coast offered, 
from time to time, but no attempt was made by the Portuguese 
to colonize the southern end of the continent. On the west 
coast their southernmost settlement for a long period was 
Benguella, and the history of Angola {q.v.) had not until the 
lest quarter of the 19th century any close connexion with that 
of South Africa. On the east coast the Portuguese were masters 
of Sufala li;; 1506, and a trading-post was first established in 
Drlagoa Bav in 1545. Here alone Portugal obtained an impor¬ 
tant foothold in South Africa. But between Benguella on the 
west and Lourenjo Marques on the east the Portuguese made 
no attempt to form permanent settlements or trading stations 
along the coast. It was too barren a shore to prove attractive 
when the riches of East Africa and India were available. 

The &st Europeans to follow in the wake of the Portuguese 
voyagers were the English. In 1601 the English East India 
BagiM Company fitted out a fleet of five vessels, which 
BMMt ittdu sailed from Torbay. After four months at sea they 
Company, dropped their anchors in Table Day, where they 
remained for seven weeks before proceeding eastwards. From 
that time forward Table Bay was used as an occasional port of 
call for British ships, and in 1620 two English captains formally 
took possession of the Cape in the name of James 1 . This 
patriotic act was not, however, sufficiently appreciated by either 
King James I. or the English East India Company to evoke any 
oflicial confirmation on their part. Meanwhile the Dutch East 
India Company had been formed in Holland, and the Dutch 
had entered keenly into the competition for the glittering 
prizes of Eastern commerce. In 1648 one of their ships was 
stranded in Table Bay, and the shipwrecked crew were left to 
forage for themselves on shore for several months. They were 
•so pleased with the resources of the country that on their return 
to Holland they represented to the directors of the company 
the great advantages that would accrue to the Dutch Eastern 
trade from a properly provided and fortified station of call at 
the Cape. 'Die result was that in 1652 a fort and vegetable 

> The date usually assigned (i486), on the authority of De Banos, 
has been shown to be incorrect (see £>1 az) 
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gardens were laid out at Table Bay by a Dutch expedition 
sent for the purpose under a surgeon named Jan van Rietjeek. 

In 1657 a few soldiers and sailors, discharged by the Dutch 
East India Company, had farms allotted them, and these men 
constituted the •first so-called "free burghers.” oatet Ban 
By this step the station became a plantation or India 
settlement. More settlers were landed from time to Company. 
time, including a number of orphan girls from Amsterdam, and 
during 1688 and 1689 the colony was greatly strengthened by 
the arrival of some three hundred Huguenots (men, women 
and children), who were located at Stellenboschr Drakenstein, 
Frenchhoek and Paarl. In process of time the French settlers 
were absorbed in the Dutch population, but they have had an 
enduring influence on the character of the people. The little 
settlement gradually spread eastwards, and in 1754 the country 
as far as Algoa Bay was included in the colony. At this time 
the white colonists numbered eight to ten thousand. They 
possessed numerous .slaves, grew wheat in sufficient quantity 
to make it an article of export, and were famed for the good 
quality of their wines. But their chief wealth was in cattle. 
Such prosperity as they enjoyed was in despite of the system of 
government prevailing. All through the latter half of the 17 th 
and the whole of the 18th century troubles arose from time to 
time between the colonists and the p(uvernment. The adminis¬ 
tration of the Dutch East India Company was of an extremely 
despotic character. The most complete account of the' com¬ 
pany’s tenure and government of the Cape was written in 1857 
by E. B. Watermeyer, a Cape colonist of Dutch descent resid¬ 
ing in Cape To'wn, He points out that it was after failing 
to find a route by the north-east to China and Japan that the 
Dutch turned their eyes to the Cape route. The Cape of Good 
Hope subsequently “ became not a colony of the Republic of 
the United Provinces, but a dependency of the ‘Nether¬ 
lands Qiartercd (jeneral East India Company ’ for mercantile 
purposes; and to this fact principally can be traced the slow 
progress, in all but extension of territory, of a country which 
was settled by Europeans •nithin thirty years of the time when 
the Pilgrim Fathers, the founders of a mighty empire, landed at 
Plymouth to plant democratic institutions and European 
civilization in the West.” 

On the settlement under van Riebeek, mid the position in 
it which the so-called “ free burghers ” enjoyed, this candid 
Dutch •writer throws an interesting light. 

" The people,” he says, " who came here with Riebeek himself 
were not colonists intending permanently to settle at the Cape. . . . 
The proposition that any freemen or burghers not in the pay of 
the company should be encoucaged to cultivate the ground was 
first made about three years after Riebeek's arrival. Accordingly, 
some discharged sailors and soldiers, who received on certain con¬ 
ditions plots of ground extending from the Fresh River to the 
Liesbeek, were the first free burghers of the colony. . . . Here it 
is sufficient to say that, generally, the term ‘ free burgher' was 
a complete misnomer. The first burghers were, in truth, a mere 
change from paid to unpaid servants of the company. They thought, 
in obtaining their discharge, that they had much improved their 
condition, but they soon discovered the reverse to be the fact. 
And henceforward, to the end of the last [18th] century, w 9 find the 
constantly repeated and well-founded complaint, that ^ company 
and its officers possessed every advantage, while the freemen were 
not allowed even the fruit of their own toil. . . . The natural effect 
of this narrow and tyrannous rule was discontent, amounting often 
to disaffection. After a time every endeavour was made to escape 
beyond the immediate control of the autiiorities. Thus the ‘ trek¬ 
king ' system, with its attendant evils, the bane of South Africa, 
was bom. By their illiberal spirit, which sought but temporary 
commercial advantage in connexion with the l^stem trade, the 
Dutch authorities thomsdves, although generally humanely disposed 
towards the natives, created the system which caused their oppres¬ 
sion and extermination.'' 

When it is borne in mind that the Dutch at the Cape were 
for one hundred and forty-three years under the rule of the 
Dutch East India Company, the importance of a correct appre¬ 
ciation of tihe nature of that rule to my student of South African 
history is ob'vious. No modem writer approaches Wato'meyer 
either in the completeness of his facts or the severity of his 
indictment. Referring to the policy of the company, Watermeyer 
says^- 
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Tile Cutch systew a« 9xqmiilifi<4 at tbe Ca{>e xA .Good 

Ho^o, or rather the. system of the Dutch East India Company 
(for the nation Should not wholly suffer under the oondemnation 
justly incurred by a (trading association that soughtonly pocunkiry 
profit), wns oimnst without one ledoeming fautme, and was a das- 
nonour to the Notheshuidb' .irational name. Is all things (loUtical 
It wa?'purely doqKitic; in all things commercial, it was purely 
mp^opplist. The Dutch East India Company cared nought for 
the 'progfesa of the colony—iprovided only that they lu>d a refresh¬ 
ment 'Station for thoir richly laden fleets, and that the English, 
Frcstch, Daixts and Poriugucso had not. Whatever tended to 
infringe in the slightest degree on their dulling mompuly was 
visited with the severest penalties, whether the culprit chanced 
to b« high in rank or low. An instance of thi.s, ludicrous while 
mostly ^amiical, is fsfserved in the records. Cnnunandcr van 
Quaelborgun, the third ot fihe Dutch .governors of the colony, was 
msmissed from the government in lOOy, and eapoUed the service 
of the company, because he had interchanged civilities with a French 
governor botmd eastwards, the United Provinces being then at 
peace with Franos.t 

Of this nature was the foreign policy of the Dutch company at 
the Cape of Good Hope; modified, indeed, in some degree irom time 
to time, but governed by principles of jealous, stringent monopoly 
until the surrender of the colony by Commissioner Sluyskea in 
1795. The mtoraal go'/ennment of the .colonists for 'entire 
duntion •at the Euet India Company's rule was always tynumioal, 
often oppressive in the exteumc. With proclamations, placuats and 
statutes abundantly fiHing huge tomes, th.' c.iprice of the governor 
was in truth the law. A mockery of popular institutions, under 
the name of a burgher cotmeil, indeed existed; but this was* more 
dalnsion, and must not bo coufoundud with the system of louol 
govcramenit by means of district burgher councils wbich that most 
able man, Commissioner de Mist, sought to establish dining Iho 
brief government of the Batavian Itepublic from 1803 to tSoO, when 
the Dutch nation, convlnoed and ashamed of the fatso ]X)licy by 
whitfli they liad ^lermitted .a mere money-making association to 
disgraoe tiic Batavian name, and to entail degradation on what 
might, have been a free and prosperous colony, sought to redeem 
tholr error by making this country a national coloniad poascssion, 
instead of a sdavidh property, to be neglected, oppressed or ruined, 
ns the eapriue or .avarice of its menihuut nwnors might diotato. 

Pnmt tinte to time servants in the direct employment of the 
company were endowed with the right of “ freeburghers,” but 
Ihe eompany retained the power to eompel there 
Botnfc** return inta ks service whenever they deemed it 
necessary. This right to enforce into servitude tho.se 
who might ineurthe dtspieasure of the governor or other high 
officers was not only exercised with reference to the individuate 
themsdve* who Imd received this conditional freedom; it 
was, adds Watewneyer, claimed by th'i government to be ap¬ 
plicable likewise to the chiidren of all such. The effect of this 
tyranny was inevitable 1 it drove men to desperation, 'fhey fled 
from oppression; and thustrelding began, not in 1835, as is gen- 
ta-ally stated, hut before 1700. From iiaoto i78o.treldcingl)ad 
gone steadily forwacds. Im 1780 van Pirttenberg, tise governor, 
prodaimed the Sneeuwbergtm the northern boundary of the 
colony, expressing “ the anxious hope that no more extension 
should take place, and with heavy ponailios forbidding the 
rambling peasants to wander beyond." J,n 1789 so strong had 
feeling amongst the bmghers become that ddegates were sent 
from the Cape to interview the authorities at Amsterdam. 
Afttr this deputation some norainai refamvi were granted; but 
is 1795 a nuimber of burghers settled to the Sweltendatn and 
Granf Reinet districts drove out the officials of the company and 
eirtabli^ed' indepOntient governments. The rebellion was 
accompuLiued by an assertion of riglits on the port of the 
burghm or freemen, which containad the foflem'ing clawso, 
the spirit of , wbioh aninMtted.ma'Dy of the Trek Boers;— 

Tliat .every Bushman or Hottentot, male or female, whether 
nude prieco^iby'oommatidors or uaught by individuals, as well in 
time past as qlDfutuue, shall tor life be the lawful profieriy of such 
burghers as may possess them, and servo in hondngo frijra generation 
to Esncration, And if such Hottentots slioulc] esonpe, the owner 
slian ba entitled to follow them up and to punish them, according 
to their merits in his discretion. ■ 

t, It wan not uatii the time of Ryk Tulbagh (governor of the colony, 
that tfie Chamber of Seventeen TOrmitted foreign ships 
to ptovlsion at Table flay. Tullragh was fho most popular of ifio 
governors fmdor the EaSt’I'n'dia Company. Durihg hir govvrnoriiiip 
tio new >ti»tes.were kviod .•ao^'b^hen. Ho wa* saoeeeded by 
van Plottenberg. 
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, And as to thp ordin^ Ilottcnlot, .already in Bcrwicc, bn»Hgli.t 
up at the places of Christians, the childrcri pf these sjtefl be compdjeil 
to serve until thdr twenty-fffth'ycar, and may 1*01 go ihto tiie service 
of any wthor save wifli their mastor's consent: that no l^tentof, 
in future, dDserlmg WsBorviqeishall.be entitienl to refugeior jiroteotioB 
in any part of the colony, but that the author!tics.tlurougUout the 
couiiliy shall immediately, whatever be the alleged cause ofriesertion, 
send back thcfugitlvn tows master. 

After one hundred and forty-three years the rule of tlm Dutch 
East India Company carac to an end at the Cape. What its 
principles were we already have seen. Watermeyer recapitulates 
its-offects as follows :— 

The cfloots of this pseudo-colonization wore that the Dutch, as 
a .cumnierelal nation, destroyed conuiurce. 'I he most induslrious 
race of Europe, they repressed industry. One of the freest states in 
the world, they encouraged a desjiotic ntisnile in which falsely-caUed 
■free citizens wore enslaved. These men, in theirturn, b< came tyrants. 
Utter anarchy was the result. Some national feeling may have 
lingered; but, substantially, every man in the country, of every hue, 
was benufited when the incubus of Oie tyranny of the Dutch East 
India Company was removed. 

To this one further note must be added. The Trtk Boers 
of the rpth century were the lineal descendant.s of tlie Trtk Boers 
of the 18th. WW they Imd learnt of government from the 
Dutch East India Company they carried into the wilderness 
with them. The end of the 19th century saw a revival of this 
same tyrannical moncgiolist policy in the Transvaal. If Watcr- 
meycr’s formula, “ In all things political, purely despotic; in all 
things commcrckl, purely monopolist,” was true of tlie govern¬ 
ment of the Dutdi Ea.st India Company in the iStli century, 
it was equally true of Kruger's government in the latter part 
of the iplh. 

The rule of the Dutch East India Company was extinguished 
(September ) 795) by the occupation of the colony by the Britisli, 
who acted on behalf of the prince of Orange, Btiland having 
fallen under the control of the revolutionary government of 
France. Following the peace of .Amiens the colony was handed 
over (February 1803) by Great Britain to a commissioner of tlic 
Batavian Republic. During the eight years the British held 
the (aipe notable refonns in the government were effected, but 
the country remained essentially Dutch, and few British settlers 
were attracted to it. Its cost to the British exchequer during 
thk period was £16,000,000. The Batavian Republic enter- 
taimi very Ubml views as to the administration of the country, 
but they had little opportunity for giving them effect. In less 
than three years (January 1806) the Cape was reconquered by 
the British, who were at war both with France and HolkiKl. 
The ooaipatioB was at first of a provisional churaoter, but by 
the .third additional article to the convention with the Kether- 
lands of the 13th of August 1814 the country was definitely 
ceded to Cceat Britain. In considemtion of retaining tlie Cape 
and the Dutch settlements now constituting British 
Guiana, Great Britain, paid £6,000,000. The British 
title to Cape Colony is thus based upon ccsiquesL, 
treaty and purchase. The wishes of the inha^tants were net 
consulted, and amopg them resentment was felt at tlie way in 
which their future was thus disposed of. I he Euiopeans at the 
Cape at that time numbered about 27,000. 

Before tracing the history of South Africa during the 19th 
century, the early relations^ the white settlers with-the natives 
may be briefly reviewed. The natives first eiK'A.un- 
ter^ at the Cepe were the Hottentots (f.e.j. They tkum wMt 
at that time occupied the Cape peninsula and sur- 
rounding country, and in the early da^s of the *““• 
settlement caused the colonists a considerable amoimt of 
trouble. An extuact from the diary of van Riebeek in 1659 
will best i'llustriite the nature of .the reJations existing between 
coihirasts and natives at that time;— 

3wf /»««.—Wet weal 3 »r as before, fo the jweventten of enr 
operariens. Our peotile wilto are out against the pllindering Hotten¬ 
tots, can offoot aotmai;, neither esu they effect anything againot 
us; thus during the whMs.wcek they have been vainly trying to jsst 
at our cattle, and wo have been trying vainly to get nt their jvorsons; 
hut we wdUK^.tfwtFetoay omkhdlin with theia.i«Ane weather, 
and that the £ord Gnd will, tw with sp. - , , 




l^ext to the Hotteatpts the white settlers encountered the 
!p\|ijn?en (q.v). W^n fir^ (jnbwn to the earfy coionists they 
were invetera^ stock thieveej and were treated as wild anintals, 
to he shot whenever an opportunity occurrci’ ^uch oppositi<m 
as Hottentots and Bushmen were able to pffer to Eurppeah 
colonization was not difficult to Overcome (see CaH Colony : 
llisljry). The expansion of tile colony was Ktlllc retarded by 
native opposition until the Dutch encountered the Bantu negro 
tribes. As already stated, the Bantus, like the Europeans, were 
inyaders of Sooth Africa, and the meeting of these rival invaders 
was the cause of many I loody conflicts. At first the Cape 
government endeavoured to come to an amicable arrangement 
with the new power tlireatcning its eastern border, and m 1780 
it was agreed that the Great Ei^i River should be the permanent 
boundary between the colonial and Bantu territories. The 
Bantus or Kaffirs (?.r.), as they were universally called, then held 
all the coast-lands between Delagoa Bay and the Great Fish 
River, and for many years they were strong enough to bar the 
further progress ea.stward of the white races. Bu t the agreement 
of 1780 was impo.ssiblc of fulfilment. The peace was broken 
in 1789 by an invasion of the colonial territory by the Kaffirs, 
and this conflict proved to be but the first of a series of Kaffir 
wars which lasted for a century. In i8ti it was deemed neces¬ 
sary to expel the Kaffirs from tlie Zuurvdd, and the British 
headquarters in that atmpuign became the site of Graham’s Town. 
In 1817-1819 the Kaffirs returned and laid waste a large area. 
They'were driven back and the country up to the Keiskama 
River annexed to the colony; but the di.saster which nearly 
overwhelmed the eastern province convinced Lord Charles 
Somerset, tiicn governor of the colony, of the nccessitj- for a line 
Britinh frontier forts and a more numerous settlement of 

Settlers at colonists. Representations on the matter in England, 
wio. coupled with assurances from Somerset as to the 
fertility of the district, induced the British government to vote 
£50,000 for the purpose of sending out a number of emigrants. 
Applications were called for, and no fewer than 90,000 were 
received. Of these, only 4000 were selected and riiippcd to 
South Africa. They were landed in 1820, in Algoa Bay, where 
they founded Port Elizabeth and the Albany settlranent. Among 
these settlers were a number of married men with famifies. 
They were recruited from Englitnd, Ireland and ScOUknd, and 
came from all grades of society. Among them were cadets of 
old families, retired officers, professional men, farmpr-s, tradcs- 
inen,mc(hanics and labourers. Tbey encountered many diffrctjl- 
ties and some suffering in their early days, but on the whole 
they throve and prospered. Their descendants, the Atherstortes, 
Bowkers, Bathers, Woods, Whites, Turvey.s, and n number of 
other well-known frontier families, arc to-day the backbone of 
the eastern district df the Cape, and ftitnish the largest portion 
of the progrcSNVc element in 'that province. Among thfcm was 
a gifted Scotsman named Thomas Pringle (178^-^34.). His 
poems, including “Afar m the desert f love to ride,” depict thp 
scenes of those eatly days in glowing lines. The vast Srjaces (rf 
the veld, the silence of the solitudes, the marvellous, varied and 
ribundant animal IKe, the sarvage, half-weird chatac^ieT of the , 
natives ahd the wild adventuge erf the eaf'ly colonists Mve been 
caught with a tnie Spirit of genius. Siilce his day no one, unless 
it tS Glive Schpeiner in The Story of an African Ptcrtit, hgs so 
viyiifly painted the life and the atmosphere of that vast cohtiiieiit • 
lying <0 flie south of the Zambezi. 

Various Protestitatirtissions had sent agents gmong l-henWives 
durhig <he cloiBing years of thp i8th cpntury, and after the 
dCflnfie aequisirion m theCapb by Great Britain the lirntther trf 
thbrihfiaties in th’d' cputitty greatly increased. Many beeamd 
pioneers; settling ih regions bcj'Ond the limits of British juris¬ 
diction. •'Dth^ remained witnin Cttoe Cohrfiy,'whflfe s^vcftil 
lyetc stationed among the Kaffirs aiortg 'the cdjtonhij bojrdtjr. ■ 
^omissionaries frtnn'the fitst-often fouhathfems^lyiesatyariahce ‘ 

■f It Kppoais ‘th’,t the first persons to treat the ISuShmen other ^ 
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with the Dutch and also thp British settlers, whose methods of 
dealing with the natives .Often dcf.erved condcBrnf-tipn. At this 
piriodjOr John Philip (j.til), of the London Missionary Sociely, 
was the most prominent of the missionaries in the colony,,and 
his influence was bowerfyl with the home government. The 
ppblication in 1828 of his book Hesear^hes in South Africa had 
an important effect on the future Of the country. The British 
government adopted'his negrophll attitude and made its agents 
at the Cape conform to it. The equality of all free Hottentots 
and other free persons of colour with the white colonists was 
decreed in that vear (1820). Philip's action lacked discrimina¬ 
tion, and his fairii in the natives was excessive. His charges 
greatly embittered the Boers, who were further aggrieved by the 
emancipation of the slaves. The Slave Emancipation Act, 
freeing all slaves throughout the British Empire, smenaps- 
ramc into force in December 1834.® The slaves in r/000/ 
Ciqje Colony, who consisted of negroes from Mozam- 
bicjuc, natives of Madagascar, and of Hottentots and Malays were 
estimated at the time at 36,000, The Cape govenunents—^both 
Du-teli and British—^had been consistently averse from the 
importation of slaves 'in large numbers, and (he great majority 
of the slaves were therefore IloUentots. The sum voted by the 
British government to slave-owners in Cape Colcmy, out of a 
total compensation paid of £20,000,000, was £i,,2to,ooo (the 
official estimate of .their value being £3,000,000). This money 
was only made payab’e in London, and the farmers were com¬ 
pelled to sell their claims for compensation to agents, who 
frequently paid a merely nominal price for them. In many 
instances farmers were unable to obtain native labour for a 
considerable time after the emancipation, and in several cases 
ruin was the result. A very bitter feeling was thus created 
among the Dutch colonists. 

The championship of the natives by the missionaries led to 
attacks, in part justified, upon the policy of the missions not 
only by the Dutch, but by the British colonists. 'Hie zeal of 
the missionaries frequently outran their discretion. This was 
especially the case in early dc.ys. They not only cndeavoui ed 
to protect and Mde the natives beyond the colonial border, 
but among the Hottentots within the colony they instilled notions 
of antipnthy to the white fanners, and withdrew large numbers 
of them from agticultural pursuits. Their general aratude may 
be explained as' a reaction against th£ abuses whitb they saw 
going on around them, and to a miseonception erf the Character 
of the Hottentot andBantu races. A longer experience erf all the 
African negroid races has led to a considerable modification in 
the views originally held jn regard to diem. The wotkei 
black man is not Sttnjrfy a mor^y and intellecbjally tie mis- 
tiadevelojjcd European, and education, exceptin rare 
instances, does not put him on an ecjuality with the Europeaatw 
But, admittinp: aH that may be josdy urged against the extreme 
attitude of some of the mi'sstbnaries, no unprejudked man wifl 
deny that their work on the whole has been a good one. The 
fair fame of Great Brilithi has more than once been upheld in 
South Africa alt the instigation and by the coijduct of these 
intrTOid pioneer.^ Robert Hofiat and David Livingstone among 
the Bechuanas, E.'CSssaJia among the Basntos, f'tanjois CoiHard 
among the Barotsp, James Stewart in Cape Cdiony, to name but 
a few of thB.greatthissidnajrieSjfiiave all had an excellent influence 
trptm the natives'. Tficy have (besides their purely apirituerf 
wofk) opposed the safe of alcohol, dcnoimced inhumanity frem 
the farmers;' encouraged the natives to labour and taught them 
mcdhanieal'arts. Technical education,'bbgun;about 1840, now 
occupies a pdsitiqn 'fit;tlej if at all, inferior to that of doctrinal 
teaching,, and'the;effcct're an excellent one. Strang testimony 
to the beueftcial f;esiiIt‘of their lahoors was bolr.e by a thorou^ly 
impaOtiaT cOWniiSsiun, presided over by Sir Godfrey Lagden, 
which in 1^3-1905 investigatfed the statusand condroonrif the 
ntutivesdf'^m Africa. ' , ' 

' ‘TOriitUth td’thepericdhf Dr Philip’s artivityJ* largely upon 

?, slav,m, after {wssfing fmw years in a Mjeowaot^(pprentieeshjp, 

were noaUy feeod oatha.iat w December 1838- 

\ A*!-W Mwe (<,. wmbersfli |)ers(ma.fe’Wg]pit4kKt^it 

on the missionary cause by their illiteracy, narrow-mindecl priywawot 



[HISTOBY 


SOUTH AFRICA 


472 

his advice it was decided to create a band of native states on 
the northern and eastern frontiers of the colony. These treaty 
states, as they were called, were intended to serve 
SMTn ^ double purpose; they would baa barrier protecting 
the colony from the inroads of hostile tribes, and they 
would enable native civilized nations to grow up (under the tute¬ 
lage of the missionaries) strong enough to protect themselves 
from the encroachments of the whites. In fact, neither of these 
results followed. With one exception, that of Moshesh, the 
chief of the Basutos, none of the chiefs with whom treaties were 
made were men powerful enough to found kingdoms, nor had 
they, in most cases, any better right than their neighbours to 
the territory recognized as theirs by the British government. 
Moreover, to treat these men as independent or semi-independent 
princes was a complete mistake; the failure of tlie treaty state 
s>'stcm is now seen to have been inevitable. The first treaty of 
this kind was concluded on the nth of December 1834 with a 
Griqua chief named Andries Waterboer. This chieftain lived 
north of the Orange River in the district now known as Griqua- 
land West, and ruled over some 4000 people, a bastard race 
sprung from the intercourse between Boers and native women. In 
1843 tnorc of these treaty states were established, one under 
Adam Kok (the third of that name) and the other under Moshesh. 
Adam Kok had under him a small number of Griquas, who 
dwelt in the country cast of that occupied by Waterboer (see 
GRiqOALANu). And east of tliis country, again, was a tract 
of territory' occupied by Basutos under Moshesh. In the same 
way Pondoland was established as a treaty state in 1844. The 
distinction between these states must be remembered to under¬ 
stand aright subsequent developments. Moshesh ruled over a 
region largely mountainous and over a people numerous and 
virile; Pondoland was somewhat remote and was densely in¬ 
habited by warlike Kaffirs; the two Griqua states were, however, 
missionary creations; they were thinly inhabited and occupied 
open plains easy of access—hence their ultimate collapse. 

The year which witnessed the emancipation of the slaves and 
the creation of the first treaty state also saw the beginning 
of another disastrous Kaffir war. Fighting began in December 
1834, and lasted nearly a year. The Kaffirs wrought great havoc, 
and Sir Benjamin D’TJrban (?.».), the governor, in order to secure 
peace, extended the boundary of the colony to the Kei River. 
The Kaffirs had suffered much injustice, especially from the 
commando-reprisal system, but they had also committed many 
injustices, and for the disturbed state of the border the vacil¬ 
lating policy of the Cape government was largely to blame. 
Sir Benjamin’s policy—which had the cordial approval both of 
the Dutch and the British colonists—^was one of close settlement 
by whites in certain districts and military control of the Kafiirs 
in other regions, and it would have done much to ensure peace. 
Lord Glenelg, secretary for the colonies m Lord Melbourne’s 
second administration, held that the Kaffirs were in the right 
in the quarrel, and he compelled D’Urban to abandon the 
conquered territory, a mistaken decision adopted largely on the 
advice of Dr Philip and his supporters. Thus at this time (1836) 
a critical state had arisen in South Africa. The colonbts had lost 
their slaves, the eastern frontier was in a state of insecurity, 
native interests appeared to be preferred to those of the whites. 
TO* Ortat British immigrants of i8ao were still struggling 
Tnk. against heavy'odds; the Dutch colonists were in a 
_ state of great indignation. In these circumstances 
what is kn'oiivn as the Great Trdt occurred. It lasted from 1836 
101840. Difring that period no fewer than 7000 Boers (including 
women and children), impatient of British rule, emigrated from 
Cape Colony into the great plains beyond the Orange River, and 
across them again into Natal and into the fastnesses of the 
Zoutspanberg, in the northern part of the Transvaal. 

In view of the vast consequences ensuing from this exodus of 
Dutch families from the Cape a somewhat detailed consideration 

and in some cases Utx sexual mondity. These persons " assumed 
to themselves the important‘,^(fiCe of teachers in the missionary 
schools within the colqny." See H. Cloete's The Great Boer Trek, 
Lecture 11 . 


of its causes is necessary. Material for forming a judgment will 
be found chiefly in the correspondence of Sir Benjamin D’Urban 
with the Colonial Office, in the statements made by the voor- 
trekkers, and in a series of lectures delivered in Pietermaritzburg 
in 1852-1855 by the lion. Henry Cloete, whose statements as 
to the causes of the trek were founded on intimate knowledge and 
are impartially set forth. Piet Rctief, the ablest of the leaders 
of the exodus, on the eve of leaving the colony published a de¬ 
claration at Graham’s Town, dated January aznd, 1837, in which 
he declared the chief reasons animating the emigrants to be:— 

1. Wc despair of saving Ihc colony from those evils which threaten 
it by the turbulent and dishonest conduct of vagrants, who arc 
allowed to infest the country in every part; nor do wc see any pros¬ 
pect of peace or happiness for our children in a country thus dis¬ 
tracted by internal commotions. 

2. We complain of the severe losses which wc have been forced 
to sustain by the emancipation of our slaves, and the vexatious laws 
which have been enacted respecting them. 

3. We complain of the continual system of plunder which wc 
have ever endured from the Kafirs and other colored classes, and 
particularly by the last invasion of the colony, which lias desolated 
the frontier districts and ruined most of the inhabitants. 

4. We complain of the unjustifiable odium which has been cast 
upon us by interested and dishonest persons, under the cloak of 
religion, whose testimony is believed in England to the exclusion 
of all evidence in our favour; and we can foresee, as the result of 
this prejudice, nothing but the total ruin of the country.* 

These foiT points correspond to the “ three great grievances ” 
under which the farmers suffered, enumerated by Cloete as 
(i) The Hottentot Question {i.e. the first and fourth points of 
Retief’s manifesto combined); (2) The Slave Question; (3) The 
Kaffir Question. Enough has already been said as to tlic relations 
between the missionaries, the Boer farmers and the Hottentots; 
tliis grievance, however, “ proved quite secondary to the inten¬ 
sity of feeling with which the colonists saw tlie steps taken by 
the government to deprive them of that labour (slave labour) 
over which they claimed an unquestionable right of property.” “ 
Then came the Kaffir War of 1834-1835, the reversal by the home 
government of the statesmanlike settlement of Sir Benjamin 
D’Urban, and the refusal of any compensation to the sufferers 
from the war, whose losses amounted to some £^00,000. These, 
then, were the direct causes of the voluntary expatriation of the 
majority of the first trekkers, who included some of the best 
families in the colony, but they fail to explain the profound 
hostility to Great Britain which thereafter animated many, 
but not all, of the emigrants, nor do they account for the easy 
abandonment of their homes by numbers of the trekkers. The 
underlying fact which made the trek possible is that the Dutch- 
descended colonists in the eastern and north-eastern parts of the 
colony were not cultivators of the soil, but of purely pastoral 
and nomad habits, ever ready to seek new pastures for 
their flocks and herds, and possessing no special aflection 
for any particular locality. In the next place these people, 
thinly scattered over a wide extent of territory, had lived for 
long under little restraint from the laws, and when in 1815, by 
the institution of “ Commissions of Circuit,” justice was brought 
nearer to their homes, various offences were brought to light, 
the remedying of which caused much resentment. An effort to 
bring a man named Frederick Bezuidenhout to justice led to 
armed resistance, and Anally to the banging of five men at 
Slachter’s Nek in circiunstances that made an indelible impression 
throughout the frontier (see Cape Colony ; History). It intensi¬ 
fied in the minds of many Boers the feeling of hostility towards 
the British already existii^; some of the trekkers in 1836-1840 
had taken part in and others had passively aided the rebellion 
of 1815—“ the most insane attempt ever made by a set of men 
to wage war against their sovereign ” (Cloete, op, cit. p. 28). 
What, however, was probably the most powerful motive of the 
Great Trek was the equality established by the British between 
the black and white races. In the eyes of the Boers the possi¬ 
bility of equality between the whites and the natives was not 

> See F. H. Cana, Sooth Africa from the Great Trek to the UuUm 
(London, 1909), pp. 295-297 for the full text of Betief’s manifesto. 

• See H. Cloete, The History of the Great Boer Trek (London, 
1899), P. 44 - , 
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admitted. This stotimettt,' 'wbkh' found 'fonnal Teco^iticm 
later on in the constitution of the South AfrioUt Repubhc, was 
held in fullest force by the voortrekkers. Summing up, it may 
be said that the exasperation caused by just-grievances unreme¬ 
died was no stronger a motive with the trekkers than the desire 
to be free from tlie restraints imposed on British subjects and the 
wish to be able to deal with the natives after their own fashion. 

The departure of so large a number of persons caused serious 
misgiving both to the Cape and the home governments. The 
trekkers had Iteen told by the lieutenant-governor of the eastern 
province (Sir Andries Stockenstrom) that he was not aware of 
any law which prevented any British subject from settling in 
another country, and in the words of Piet Retief’s declaration 
they quitted the colony “under the full assurance that the English 
government has nothing more to require of us, and will allow 
us to govern ourselves without its interference in future.” 
The British government thought otherwise; they held that the 
trekkers could not divest themselves of their allegiance to the 
Crown. Moreover, though the farmers might leave British terri¬ 
tory they were still held to be liable to the jurisdiction of British 
courts. An act passed in 1836 (the Cape of Good Hope Punish¬ 
ment Act) empowered the colonial courts to deal with offences 
committed by British subjects in any part of South Africa up to 
the 25th degree of south latitude. Intended by its authors to 
protect the native tribes from aggression on the part of white 
men and to check the exploration by Europeans of the lands of 
the Kaffirs, Bechuanas, &c., the act led in fact to the assertion 
■of British authority in regions beyond the Cape frontier. 

B. Fmn the Foundation of the Republics to Mafuba .—^While 
the home government was .seeking to prevent the expansion 
Pouniattoa white races the first steps had been taken 

of the Boer by a body of Englishmen to found n new colony at 
Rtpabiia* Natal. Since 1824 a few traders had been settled 
■o(f Natal. pjjyj. j^atal, and in 1834 formal petition was made 
that their settlement should be recognized as a British colony. 
The request was refused, and not long afterwards (1837) some of 
the Dutch emigrant farmers under Retief entered the country 
by way of the Drakensberg. Retief, like his Engli.sh prede¬ 
cessors at Port Natal (known also since 1835 as Durban), 
sought a formal grant of territory from the chief of the Zulu 
nation, the Zulus being -the acknowledged overlords of the tribes 
living in Natal. Retief and his party were, however, treacher¬ 
ously murdered by Dingaan, the Zulu king (February 1838). 
Other trekkers followed in the wake of Retief, and attacking 
Dingaan avenged the massacre. 

The Boers then c.stablished a republican government at Maritz- 
burg. Though most anxious to avoid any extension of 
responsibility in South Africa, Great Britain recognized the 
potential danger arising from the creation of an independent 
state on the coast. The Boers at first rejected offers of 
accommodation. Troops were then sent to the country, and 
finally a settlement was made by Henry Qoete, the British 
commissioner, with the Boer leaders, and Natal constituted a 
British colony in 1843. Many Boers, dissatisfied with this 
artangementjwithdrew beyond the Drakensberg. Natal shortly 
afterwards received a considerable number of emigrants from 
England, and the white inhabitants have since been predomi¬ 
nantly British. At first Natal was dependent on Cape Colony. 
In 1856 it was constituted a separate colony, but it did not 
possess self-government until 1893. A notable departure from 
the labonr polity of the other states was made by Natal in 
i860, whai Ipdmn codlies were introduced. At the time the 
-matter etttracted little attention, but the Asiatiti mhebitants 
spt^ily increased, and forty years later they outnumbered tte 
whites (see NATA1.7. 

It had taken the British government nearly teii years to decidg 
on tl» annexation of Natel; its policy towards the Beers settled^ 
north bf thte Orange was marked bythe Witte'*.hiBitation' (see 
OsANGB Frek StNTB). By t847j when Sir Hariy’Smith becathe 
•hisfa - commissioner, the- failure of the-tmwty etam policy Was 
' erident Sir Ktq^, deeming fto other course Open to hftn, pro- 
‘•ciaiihed (Februaiyi848)tlie country and yaid 


rivers British territoty, under the name of the Orange River 
Sovereignty. Sir Harry had, in the previous December, extended 
the northern frontier of Cape Colony to the Orange, onagt 
and had reoccupied the temtory on the Kaffir border lUraBSara. 
which D Urban hafi been forced to abandon.^ The 
extension of British rule north of the Orange was opposed by 
Andries Pretorius, who, being defeated at Boomplaats, withdrew 
north of the 'Vaal, where, though not interfered with ly the 
British, the Boers split up into several rival parties. In the Sove¬ 
reignty difficulties arose in defining the reserves of the native 
chiefs, and with the Basutos there were armed conflicts. The 
home government (the first Russell administration), which had 
reluctantly consented to confirm Sir Harry Smith’s annexation 
of the OtOTge River territory, on learning of these difficulties, 
and also that many of the burghers remained dissatisfied, changed 
their policy, and in 1851 the governor was informed that the 
ultimate abandonment of the &vercignty was a settled point.’ 
In fulfilment of their settled policy to keep the British 'South 
African dominions wif hin the smallest possible limits, the cabinet 
decided to recognize the independence of the Boers living 
beyond the Vaal. Ibis recognition, the necessary preliminary 
to the abandonment of the Orange River Sovereignty, was made 
in the Sand River Convention on the 17th of January 
1852. The Transvaal thus became an independent ttaaeaoetha 
state, or rather it formed a number of mutually T tmaavma l 
jealous communities, and it was not until 1864 that '»»#■*»•* 
they were all united. Despite their distract^ condition the 
Transvaal Boers had no sooner obtained their independence than 
they began to make claims tp authority in Bechuanaland. But 
the championship of the Bechuanas by Moffat, Livingsbme and 
other missionaries, and their determination that the road to the 
interior should not be closed by the Boers, had its effect, 
the Boers did not succeed in making themselves masters of tile 
country (see Transvaal : History, and Bechuanaland). Ibe 
British government meantime pursued its policy of abandon¬ 
ment, Md in February 1854, by the Bloemfontein Convention, 
forced independence upon the people of the Sovereignty, which 
now became the Orange Free State. A clause was inserted 
in the Bloemfontein Convention stating that Great 
Britain had no alliance with any native chiefs 
tribes to the north of the Orange, with tiie exceptbn 
of the Griqua chief Adam Kok. Numerous protests were made by 
many of tlie inhabitants of Ae Orange River Sovereignty against 
Ae abandonment of it by the British government, but tlie 
duke of Newcastle, who was then colonial secretary in Lord 
Aberdeen’s administration, replied that the decision was in¬ 
evitable (see Orange Free State), 

The abandonment of the Orange Riyer Sovereignty marked 
the close of the eventful period in. South African mstory which 
began eighteen years before with Ae Great Trek. At the begin¬ 
ning of that time there was but one civilized government in 
SouA Africa—-Cape Colony; at its close Aere were five separate 
states or. provinces, Aree, Ae Cape, Natal and British Kafearia, 
owning allegiance to Great Britain, and two forming Boer 
republics—the Transvaal and Orange Free State. I^ife Vast 
additional territorie’s had been occupied by British 
or Boers the. unity of administration, which, had Potiorot 
marked the previous stoj^s in Ae expansion of the 
white races m South Africa, had been lost. WheAer pr not a 
wiser po^.on the,part of Gres|t. Britain would have secur^ 
the continued allegiance of all the Boers it is impossible to,say; 
the ,fact. Apt numbers of Boers remained ip Natal under 
riile, and that the majority of Ae .Bpprs .wfe settled betwj^p ^ 
Orai^ andthip 'Vaal desirw to remain, British subjects, point^rto 
that conclusion. justice the pqprs complained pf Ae epume 
act^ly coopted by Ae British authorities. They might at the 
'pu^t eitW have let the trel^Bo^B and mven them tWir 
’.Djessipgapd liberty, or might haye contront^thfttthkand 
, ’ -Part .ofAe territory thus reanneiced was add^ to.Cape^lony 
While Ae regiott; between Ae KeiSKamma and Kei was Created a 
Mpatato under Ae eihie of Briti A “ 

I y. .'Despatch'M JEarl iGit9y,i dated Ootobec printed 4n 







- BMje efieotive their .enntenibn tbMt the trekkeita ware utijl' 
' Btitkh 6ub|jectii. As has been deoonslrnteid, tiie action taken 
WM oas of ’racittatien betweai thetse two courses, and was 
eanphutted by « mtive polity which,, though weU intcntionecl 
and'intcHigiblc, needlessly irritated the white colonists (Britiidi 
and Dutch) aid did not prevent bloodshed. In the words of 
Mr Paul Botha, a Boer writer, England first blew hot and then 
blew cold. But in 1&54 a de^te standpoint appeared to have 
been Waehed—Great Britain would confine her energies to the 
Cope and Natal, leas'ing the lepuyics to work out their own 
destinies undisturbed. It was at this juncture that Sir George 
Grey was sent to the Cape as governor, A gifted 
mratorgt far-seeing mwi, he had no sooner arrived then he 
addressed himself with energy and diligence to the 
great problems awaiting him. His first rare was to ameliorate 
the condition of Cape Colony. He resolved that in dealing 
with the natives on the eastern frontier an attempt should 
be made to civiline them and thus do away with the 
necessity of periodical warfare. Grey’s efiorts to promote 
good government in Kafiraria received unexpected help in 
consequence of the extraordinary delusion aracaigtheAma-Xosa 
in >856, which resulted in the death of many thousands of natives 
(see Cape Cqlonv : Histmy). Land left derelict was occupied 
by colonial farmers, and over aooo German immigrants were 
inboduced by Sir George and settled along the frontier (1858- 
1859). By this time the colonists of British descent predomirjated 
in the eaetern provinces-^ circumstance which Iwd important 
betpings on the future of the colony. 

Sir George Greey found it impossible to maintain a policy of 
total abstention from the aSairs of the republics. The party in 
file Free State whirh had i^ected toiindepcndmce being forced 
upon it was still slrong and made overtures fer union with the 
C^pe; attempts were also made to unite the Free State and 
fiie TnmsvaaL In the eonfiicts between .the Free Staters 
. Buid the Basutos Grey’s intervention was sought. All the evi¬ 
dence faefere Sir George, and the study he made Of the Boer 
chameter, convinced him that the barriers eeparaiting the 
various white communities were laigely artificial He sought to 
remedy the mivtake which had been made, and in i8.i;8 he sttb- 
mhted a scheme of federation between the vaxioas South African 
states. In a memorable despatdt to Sir £. Bulwer Lytton, 
then colonial uentary in the second Derby administra jon,. 
he wrote (November 19, 1858) 

When the poTicy was arlopted of dividing South Africa into many 
States, Ixtuofl togclhoT by no ties of wnion, it was thought that the 
SBotbw eountry derived no n»l benefit imm the possession of this 
part of the African. continent, oxeopt in holding the scaj)ort oi 
Simon’s Bay. ... It was further thought that the occupation by 
Great Britain eX file countiy beyond the Orange River had been a 
bubble Mid a faroe, in whidi the Cape colooiets ware aiU mteeestod: 
for that it was tp (hem a groat gaining table and oat Of the reach 
of the police. . . . Although these Europeam countries lying beyond 
our colonies are treated as separate nations, their inhabUwts bear 
the same family names as the Inhabitants of this colony, and maintain 
with them tieB of the dosost intimacy and rolatioaship. ... I thUtk 
tbarc can be no doubt that in any great public, or popular, or 
national mestion and movement thr: mete iaet of calling these 
people dinerent nations would not make them so, nor would the 
'•■wet' of a mere fordable stseart running between them sever their 
sympathies or puevont them from acting ia unisen. . . . Expoticncc 
Aewn that the views which led to file dismtstthonaettt of South 
Africa weru mistaken ones. . . . What therefore I wcmldieconunend 
woalo be that , . . measutes should be taken which would permit 
ef itte setmnd states and legislatures of this country lorming among 
thwaaeiVM a tsderal unioo. 

'Wkfn hie ,]jefmed this despatch Grey was well aware df the 
distrau^t Cofidition of the Ftee State and the agitation for a 
change in its government. ,He bdd that the federation of that 
state with Cape CdOny was’preferable to. its unimi orTederafion 
with the Trens'^aal, and it was with .copsiderahie satisfaction 
that he learned that bn the nh of Dtceniber of the same yeot 
(t$<8) the Voiksraad of the Free Sta^ had ^sed a resolutidni 
; m ftivour of “ a, union'or alliance wth thfe 'Cape Colopy *’ andl 
sought to ascertainAhe mem of the Cmelcgi^atwre cn the sub¬ 
ject, la banging.fiie matter fadfeoB the Cape parliament m March 
tIilgOtey statra fiuit ui his would cwifte a lasting 
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benefit upon Geeat ^^itain aad upon tba inhabitimts' qf South 
Africa, if it eovld succeed m devising a form of fedkal union. 
Unfortunately, Grey’s views did not meet with the untCta- 
approval of the British government,' Hod they been Mmttim 
.supported it is highly probable that federation would Pemwa/. 
have been effected. But the,golden opportunity was lost. 'Wh^ 
Grey attempted to persevere with his scheme be was recalled. 
He left Gape Town in August 1859, but on his arrival in 
England lie found that there had been a change of ministry. 
The new colonial secretary, the duke of Newcastle, reinstated 
him, but with instructions not again to raise the federation issue. 
The first project for reunion thus came to naught, but from that 
time forward it was recegnizod in South Africa that federation 
would afford the best solution of most of llie difficulties that beset 
the country. The Transvaal was perhaps the greatest sufierer 
through Grey’s failure, that country continuing for years in a 
distracted condition. The Free State, under the guidance of 
Sir John Brand, who became president in 1864, attained a 
considerable measure of prosperity. Its difficulties with the 
Basutos were at last composed, and Moshesh and his people 
were in *868 definitely taken under British protection. 'The 
policy of non-interference proclaimed in 1854 had proved 
impracticable, and the annexation of Basutoland was on open 
confession of the fact. In 1871 tire country was annexed to Cape 
Colony, but its pacification proved a task of great difficulty. 

Up to the year 1870 the Dutch considerably outnumbered the 
British inhabitante; indeed, save in Natal, in the eastern province 
and in Cape Town, the British inhabitants were com- ficMomic 
parartively few. The industries were almost entirely Develop- 
pastoral, and remained chiefly in the hands of tte 
Dutch. The oontinual feuds with the Kaffirs, and also the con¬ 
tinual de.sire to trek into new countries, all tended to keep back 
farming, and the country in the years 1867 to 1870 was in a goier- 
ally very depressed condition. But in 1870 the era <rf commer¬ 
cial expansion began. In that yeair, following smaller finds of 
diamonds on tlie bonks of the Vaal and Orange rivers, the diamond 
mines of Du Toits Pan and Bultfontein were opened up. In 
1869 gold had been found in the Lydenburg and Zoutpansherg 
districts in the Transvaal, and diggers had resorted there from 
different parts erf the world; moreover, in the far interior, in the 
tefrritories of Moshontaland, Thomas Baines had reported dis¬ 
coveries of gold. Among the purely pastoral population ostrich- 
forming became a new k^stry and added a con.siderable asset 
to the wealth of Cape Colony. The revenue derived from the 
export of ostrich feathers in 1899 was recorded at half a million. 
It was, however, the discoveries of diamonds and gold that 
chiefly determined the development of the country. A large 
population grew up, fast at Kimberley, afterwards at Barberton, 
and. finally at Johannesburg—a population modern in its ideas, 
ener§^, educated,; cosmcpolitan, appreciating all the resources 
that modern civilization had to offer them, and with a strong 
partiality for the life of the .town or the camp rather than that 
of the farm and the veld. The majority of the Boers remained 
very much what tiiey had been in Use 17th century. Their 
life of continual strife with nartiives, continual trekking to fresh 
pastures, hod not been conducive to education or the enlarge¬ 
ment of intdioctuial outlook. In religion they were Colvinistk, 
fanatic, and tfieir old traditions of Dutch East India government, 
together with thmr relation to the natives, developed a spirit of 
caste and even tyranny. 

D was aft this stage of aSairs that respoREibk governmeat 
was granted to Cafie Cpbay (tfija). From that time down fo 
the annexatjoBi rif thp Transvaal in >877, to quote 
.oBce more ttw homely phrase of Foul Botha, Great nuetm- 
Britain “ blew hot” in South Africa. A greatrchange MeruHon 
in pubtie- rantJment towards .the celcotiee igeaera% 
be^DtomaloBtteelf felt mGreatBrkantin the late ’sixties and 
early 'scy^ilies .qf the. noth ceqtuiy. The caastitution of ^the 
Donflnioo ohCaBaida,(7f^;f >873) waron ewideace of that feeling. 

* Sit & BJriWBf'lisritoaiwrate <*ub..*t, aSyrti: I" Jut Covera- 
msnt.aic-oqt j ifpB pi f fld to depart fawn tib« eeffied policy ^^ .ihair 

predmestort. W‘SBmutfi>ejresi^tjqn.'Of British h* 

hay shape ow ue unmge Tkee 'State. 
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«4veitil! to powet of ^ Pismeli ninistw in 1894 the 
BMQ^t imperial spirit grew jn strengths Lord CWmrwBi(ttie 
4tb earl), wj»en iWw-seerettwv ior the colonies in i8s8"*®S9» l»d 
regarded Grey’s iederation proposal with dbfwouir, but kter, 
as secretary oi[>st«te,be had introdeieed the bHlior the federation 
of the Gatmdian prov^es. He now returned to the Colomal 
Office filled with the idea of doing for South Africa what had been 
done in British North America,' Receirt events in South Africa 
bad appeared for a brief period to favour a union of its varioue 
colonies and states. The intimation oJ the impending grant of 
self>goverament to Cape Colony was regarded by toth Boer 
republics as Ringing nearer the prospect ^ their union with the 
British colonies. But just at that time deferences arose between 
Great Britain and the republics as to the ownership of the 
Kimberley diamond fields which e&trang^ the B^s (see 
Griqualand and Tkans-vaal). In the Transvaod Protorius 
was succeeded ty T. F. Burgers, a man totally unfitted to 
govern a country distracted by factions, harassed wars with 
natives, and with an almost depleted excbequer4 Yet in the 
condition of the Transvaal lord Carnarvon found another 
argument in favour of federation, Union with the neighbouring 
states would, he thought, cure its ids and promote the general 
welfare of &uth Africa. As a preluninary step be accepted 
an offer from J. A. Froude to visit Sovitb Africa unofficially, 
and by traveUing through its different states find out what 
were the obstacle to confederation and the means by which 
such' obstacles could be removed, Froude landed at Cape 
Town on the eist of September 1874, and having visited 
Natal, the Free State and Pretoria as well as Cape Colony, 
sailed for England on the loth of January 1875, In the three 
and a half months he had spent in the country he had reached 
the coBclusion expressed b>' the duhe of Newcastle nearly twenty 
years previously, namdy, that all England needed there was 
Table Bay—or the Cape penin6tda>-ns a naval and military 
station, The South Ahicaa states, he believed, m^t be left 
in internal affairs to work out tbeir own future.. Ihese vie.ws 
coincided with those of I.ord Carnarvon, nho looked to federation 
as a means of relieving the Inqierial government of some of the 
heavy responsibilities pressing upon it ia South Africa, and be 
asked Froude to return to the Cape to take part in a conference 
in South Africa on the federation scheme. The offer was 
accrated, and Froude reached Cape Town agtun in June 187J. 
Lord Carnarvon’s despatch (May 4,1875), indicating his views, 
bad preceded the arrival of Froude, and had incensed J.. C. 
Molten©, the Cape prmnier, by its disregard of the qomny’s 
seU-governing powers. A motion was carried in the Cipe 
parliament amrming that any movemenrt for federation should 
originate in South Africa and not in England. Froude on his 
artival was much chagrined at the att,itude, taken by the Cape 
parliament, and conducted an oratorical campaign throughout 
the country in favour of federsdion, His speeches were laci^ 
in judgment and tact, and created an unfavourable impression. 
The ci^erence was not held, and,.£roude returned to England in 
the, autumn.* 

Lord Catnarvon was far from abandoning Us plap. The 
Transvaal was now iu a condition horderitm on anarchy, and 
numbers of its inhabitants were supposed t© be looking to Great 
Britain for, help. Another party m the Tcansvaal was aeek^ 

. alliances with Germany and Bortugal, and this dang|9s of fote^ 
injeiferenee was a furlher cause.fpr action. jB,Aa^st hb 
colpnial^ secKtnry assembled-a conier^to© on. Mtuth jyricBn- 
afS^ in 4 ^ndon, nominatum Froude os .represe u ta ttv e «f 
Griquajmtd West. President Brand r^preseoited theFree State. 

. j^other member of theconference was;Sir TheophihdfGhepstbn©, 

, <!.!(.), iteithff Gtpe Ukmy nor the Trensjwrt arfis represented, 

't At Si* Hatty request Herd -Cairtiiilfvhri’a pnidece^ 

Lent Kiinlkttoy, had in Koventber 1871 gtiMAdthOi- fSii) Bitaff 
aethwity teowniueia aiaeeniiK.ofiteiiiwieeita^widd 

the eccMten'ftto p p uitu nfe siiCh a'ceMfifenhe. ' 

-' •'9ot‘ Friwdefand- - setieMi'Me- fite -Mae lNM«k: 

0» *399 (t8yd),«mitalnlng hia r^jiyt to,|terd Catuamihl;; 1 


add the eenfenmee mt sdjortivty IVaiidciit Bread barring m 
permission from his state to oeimdeK ifederatkm. XhAt subject 
was, in fact, not discussed by the, delegates. In vinv vt -the 
troubles in the TQansvMl, in birtherance of Cansarvon’s 
federation scheme, Shepstone ww,«n. the 5th of Octebor fol¬ 
lowing, grven a dormant commission to annex the rttpublic “ if It 
was desagrod by the inhabitants and in his judgment necessary." 
The secretoiy of state sought the aid of Sir Battle Frere as bis 
chief agent in eorryirig through confedemtion, the then gwemor 
of Cape Colony ^ high commissioner for Sowth Ahica, Sir 
Henry Barkly, sharing the views of the Caite mieisriy that the 
time was inopportune to force such a step upon South Africa, 
In a letter doted the ijth of October, ofieri^ Fretc the post 
Barkly was about to vacate. Lord Carnarvon wrote s— 

. . . The war between the Tisnaraal republic and -the natives 
has had this further effect, it rapuUy ripened all South African 
policy. ... It brings us near to the object and end for which I 
na-ve now lor two years been steadily fabonring—the union of the 
South Airican colniies and states,. I am ind^ now considering 
the detate of a btU fpr their CRufedenttim, which 1 desire to inirodnoe 
next session, and i propose to press, by all means in my power, my 
conledoratios policy in South Africa. 

The time required for the work of confederating ajjd of eon- 
soTidating the confederated states Lord Carnarvon estimated at 
not more than two years, andhe was sanguine enough 
to hope that Frere would stay on at the Cape for AjuaxMUaa 
two or three years “ as the first governor-general _ 
of the South African doroinion,” Frere accepted 
the offer, but did not leave England imtil March 1877. Sh<^ 
stone preceded him, and ip January 18,^7 had gone to Pretoruji 
His conferences with the leading men m the Transvaal and a 
consideration of the dangers wh:ch theeatened it and the ^ave 
disorders within its borders satisfied Eibepstone that he had no 
choice except to act upon his conunisaion, and on the isih 
of .toril he issued a proclamation, annexing the country tp 
the British Crown. During the tnterval .betwe^ Sbepstone’a 
arrival in the country anrTthe annexation the Volksraad had 
rejected the ^rwosaTs for coidederation laid before them in 
accordance with Lord Camarvdn'’5 .penhissive biU, and had made 
no real attempt at reform. The aiumxation was acquiesced 
in hy a considerable number of the white inhabitants. Sbepi- 
stono was convinoed that it was the only sti^ wluch could save 
the country from ruin. The subject is discussed at greater 
kngt h under Transvaal. Frere, whohod reached Cape Town on 
the 31st of March, learnt on the of April that the annexation 

had taken place. He was inclined to regard Shepstone’s act 
as premature, and he realized that it atinred y«y deeply Dutch 
national feetkg throughout South Africa. iWigb anxious 
to promote Carnarvon’s policy, Frere found thaA native aSrits 
ctdied for immediate attentate, the Bosuto arid-Kaffir tribes 
were giving trouble, and tile 40,000 tistineid Zulu srorriote under 
CetywayO threatemed the peace both of Natal and tiie IVaiM- 
vaal. Bi tile same month (Aug. 1877) in which tiie BrMrii 
parliament passed the act, foreshadowed by the secietaiW of 
siatej *‘for the snion under one govenmerit of such of the 
South African colonies and states at n^ ag^rte thereto," 
another war with the Kaffirs broke out iMiconffict lasted until 
May 1*78, and largdy absorbed the energies of Sir Barfle Frere.* 
$n the meantme aschemeof vaificatieti, as opposed to federatioR, 
put forwird by die htolteno maeistty^—a scheme which in its 
emeiice antieipatedthelonned goveimneHteitabKshcd in ipto*— 
had met^riitii nosapfmrtfrom Fi<ere or the home aamtey. Ih 
January 1878 Lord Camarven resi^neii, and the ihvving Ceroe 
ef the fsdtraticn sdieirie thus disapneaMdv - It wis not, howevw, 
finally draped until tflfio. 1» of -that year pr^oials 
lot a conltederation confennee wate eribmitted to the C^m 
pariiamairt. At that time Faal' Kruger and Ket Jodbart, 
driegateo ftom the TiM«svaailB«en>, were in Cape Town, and 
they. used their influcome t© Btevent the aca^ktamce. cl the 
propanals, whkdi were sheLead by mmitteyacoepting " tha 

-' SMom teMUte With the ‘HatnAoS whiich iri’rsTo leacted 
oA'tliS'tteuafiotf’in'tlw 1MlrintMl'a«a'I^tr^.:'<Theiie'tToaV 
wii^itedea'W-tWi.'whmwycoeotty'waeiteea^A'‘ 
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previous question ” (June 29). Thus ended an attempt which 
tacked the element essential to success—spontaneity. 

Confederation had, for the time being, ceased to be a living 
issue some time before its formal shelving, by the Cape par¬ 
liament. The Kaffir War of 2878 was followed by war with the 
Zulus. Frere, believing that the Zulu power was a standing 
menace to the peace of South Africa, and that delay in dealing 
with Cetywayo would only increase the danger, sjsnt an ulti¬ 
matum to the chief in November 1878. The invasion of Zulu- 
liind began in January 1879, and was speedily followed by 
the disaster at Isandhlwana and by the defence of Rorke’s 
Drift and of Eshowe. But at the battle of Ulundi in July 
the Zulu power was crushed, and a little later Cetywayo was 
taken prisoner (see Zululand: History). The removal of 
the Zulu danger did not, however, restore harmony between 
the British and the Boers in the Transvaal. The mal¬ 
content Boers became a powerful element in the country. 
They were largely influenced by an important section of the 
Dtltrh community in western Cape Colony, which carried on 
a campaign agains annexation, seeing in it a blow to the 
ideal they had begun to entertain of a united South Africa 
of a Dutch republican type. Sir Garnet Wolseley, at this 
period (June 1879-May 1880) high commissioner of South- 
East Africa, gave the Transvaal a legislative council, but the 
members were all nominated. This could not be r^arded as 
a redemption of the promise of a liberal constitution, and it 
had an injurious, though limited, effect on the Boer community.’ 
"After the receipt in December 1879 of the reports of Mr 
Gladstone’s speeches during his Midlothian campaign—in which 
he denounced annexation as obtained by means dishonourable 
to Great Britain—the Boers expected nothing less than the 
retrocession of the country. 

There was one strong reason against retrocession, concerning 
. which the Boers—if they gave it thought—would naturally 
be silent. To the British mind in general it was apparently 
non-existent. It had, however, been seen and its strength 
recognized by Sir Garnet Wolseley during his brief governor¬ 
ship of the Transvaal. Wolseley, in a despatch dated the 13th 
of November 1879, said ;— 

The Transvaal is rich in minerals; gold has already been found 
in quantities, and there can be little doubt that larger and still more 
valuable goldfields will sooner or later be discovered. Any such 
discovery would soon bring a large Britisli population here. The 
time must eventually arrive when the Boers will be in a small 
minority, as the country is very sparsely peopled ; and would it 
not therefore be a very near-sighted policy to recede now from the 
position we have taken up here, simply because for some years to 
come the retention of 2000 01 3000 troops may be necessary to 
lecons^date. our power. 

As Lord Morley in his Ufe of Gkdstone says, “ this pregnant 
and far-sighted warning seems to have been little considered 
■by English statesmen of either party at this critical time or 
afterwards, though it proved a vital element in any far-sighted 
decision.” 

■ The result of the general election of 1880 was to place Mr 
Gladstone in power. The new administration, notwithstanding 
Mr Gladstone’s public utterarices, declared their intention of 
retaining British sovereignty in the Transvaal, coupling with 
Urat decision a pious hope for the speedy accomplishment of 
confederation so as to allow of free institutions being given to 
-Natal and the Transvaal.’ The disillusitmment occasioned 
by this Incision caused the Boer delegates then at the Cape tp 
help to s^ck the federation proposals (see supra). But if 
tmwilling at the time to undo the work of Sir T. Sbepstone, 
the Liberal cabinet were prepared to get rid of the chief British 
representative in South Africa-npartiy to please the extreme 
Radi^ls among, their followers. Accordingly on the end of 
August 1880 Frere recrived a telegraphic de^atch from Lord 

J Had Shepstone’»i>romise been redeemed at an early date, it 
Might well haee extinguished the agftation for independence. 

»s rcBurtfabie that, the liberal government, despite this 
aspiration. ai;4,^pi1ie. stronger language used by Mr Gladstoue, 
did .Dpthiw Boars, any real sdf-govstnment. Sir Barrie 

Ii¥ae iniiiWUii' nfe.,a<imtow»tipn, as he had the Conservative 
government, an tbispolni i^thout effect. 


Kimberley (the new secretary of state for the colonies) 
announciita his recall.’ Frere’s task was one of extreme 
delicacy; he chose to face difficulties rather tlmn Rteitai 
evade them, and had he been unfettered in his Sir Barth 
action might have accomplished much more than 
he was able to do; in its main lines his policy was sound. (See 
Frere, Sir Henry Bartle.) 

Finding that the Gladstone administration would not give 
up the Transvaal voluntarily, the Boers now determined on 
rebellion. Hostilities began in December 1880, and eventually 
a series of engagements ended in the rout (Feb. 27, 1881) 
of a small British force which had occupied Majuba Hill the 
previous evening. The killed included the general in command. 
Sir George Colley. Meanwhile the resolution of Mr Gladstone 
and his colleagues to keep the Transvaal had been shaken by 
the Boer declaration of independence. After the first engage¬ 
ments this resolution was further weakened; and when, after 
a British reverse at Ingogo (Feb. 8), overtures were made by 
Mr Kruger on behalf of the Boers, the cabinet was ^ 
strongly inclined to come to terms. The news of • “ • 
Majuba did not turn it from its purpose. Opinions will always 
differ as to the rourse adopted by the Liberal government. 

“ We could not,” wrote Mr Gladstone, “ because we had failed 
on Sunday last, insist on shedding more blood.” It is at all 
events abundantly deaf that had the Boers not resorted to 
arms they would not have gained the .support of the cabinet.’ 

Sir Evel3m Wood, who had succeeded Colley as general in 
command and governor of Natal, under instructions from home, 
concluded a treaty of peace on the 22nd of March. The terms 
agreed upon were elaborated in a convention signed at Pretoria 
in August following. By this instrument the Transvaal was 
granted self-government subject to British suzerainty and the 
control of the foreign relations of the state. In 1884 the Glad¬ 
stone administration made further concessions by the London 
convention of tlrnt year. This last document still, however, 
reserved for Great Britain certain rights, induding the power 
of veto over treaties concluded by the Transvaal with any 
power other than the Orange Free State. But the .success of 
the Transvaal Boers both in war and diplomacy had quickened 
the sense of racial unity among the Dutch throughout the 
country, and there arose a .spirit of antagonism between the 
Dutch and the British which affected the whole future of South 
Africa. 

Before, however, dealing with the relations between the 
British and the Boers subsequent to 1881 brief reference may be 
made to affairs in which other powers were_concerned; afla.irs 
which were the prelude to the era of expansion associated with 
the career of Cecil Rhodes. In 1868 the Europeans in Great 
Namaqualand and Damaraland petitioned for annexation to 
Great Britain. Eventually (1878) only Walfish Bay atrmmay 
and a small strip of adjacent territory were annexed, ta seaiu 
In 1883 Germany entered the field and during Afr/e*. 
1884-1885, owing to the procrastinating policy of the Cape 
and British governments, all the coast between the Orange and 
the Portuguese frontier, save Walfish Bay, was placed under 


German protection (see Africa, § 5 ). The eastern boundary of 
German South-West Africa was fixed in 1890, the frontier run¬ 
ning through the Kalahari Desert, Bechuanaland, the region 
between the German colony and the Transvaal, was secured 
for Great Britain. It was not on the west coast ohly that 
Germany made efforts to secure a footing in South' Afrita. 
In September ‘1884 an attempt was made to secure St 
Lucia Bay, on the' coaSt of ZiilulAnd. Here, however. Great 
Britain stood firm. St Lufcia ’Bay had been c«led to the 
British by the Zulu king Panda m 1843, and this cession has 
always been regarded as valid. Eventually iGernumy apeed to 
maifg no annexation on the east coast d Africa south of Delagoa 
Bay. With the proclamation of a British protectorate over 
the coasit of Pondoktnd in Janua^ 1885 tfie coast-lijie from the 
» Frere sailed tot Bkigtand 45 ih <4 His 

successor. ^ Kobinson, reached the Cape,iab the of 
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mouth Of the Orange to Delagoa Bay (save for the smail 
stretch of Amatonga shore-line) became definitely British. 

To Delagoa Bay, or rather to the southern of the bay, 
Great Britain had laid unsuccessful claim. On the northern 
bank of the chief estuary of the bay the Portuguese 
had from the i6th century onward maintained a 
precarious foothold; it was their most southerly 
station on the east coast of Africa. In 18*3 treaties had been 
concluded by the British with tribes inhabiting the southern 
shores of the bay. Neither the Portuguese nor the British 
claims seemed of much importance until the rise of the South 
African republic. Anxious for a seaport, the Transvaal Boers 
in turn laid claim to Delagoa Bay. This brought the dispute 
between Great Britain and Portugal to a head, the matter 
being referred in 1872 to the president of the French republic 
for arbitration. In 1875 an award was given by Marshal 
MacMahon entirely in favour of the Portuguese (see Delagoa 
Bay). As a port outside British control Delagoa Bay was a 
source of strength to the Boers, especially as the railway' was 
under their control. In the war which began in 1899 munitions 
of war and recruits for the Boers were freely passed through 
Delagoa Bay. 

C. The Struggle for Supremacy between British and Dutch .— 
Bechuanaland, through which territory runs the route to the 
Beciamaa- f^r interior—the countries now known as Rhodesia 
itaa —was acquired, despite the strong desire of the 

Aaaeied. Gladstone administration to avoid further annexa¬ 
tions in South Africa. At first the encroachments on Bechuana 
territory by Boers from the Transvaal were looked upon 
with comparative indifference. The Boers respited neither 
the frontier laid down by the Pretoria convention nor that 
(modified in their favour) drawn in the London convention. 
But missionary influence was strong; it was reinforced by the 
growing strength of the imperialistic spirit and by the fears 
excited by Germany’s intrusion on the south-west coast. An 
expedition was sent out in October 1884 under Sir Charles 
Warren; the Boers, who had set up the “ republics ” of Goshen 
and Stellaland, were obliged to give way, and the coun^ wm 
annexed (see Bechuanalanp). It was in connexion with this 
affair that Cecil Rhodes first came into prominence as a poli¬ 
tician. As a member of the Cape parliament he undertook 
a mission, before the arrival of Warren, to the Goshen and 
Stellaland Boers, endeavouring, unsuccessfully, to obtain from 
them a recognition of British sovereignty. The acquisition 
of Bechuanaland by Great Britain was the essential preliminary 
to the development of the schemes which Rhodes entertained 
for the extension of British rule into Central Africa. In his 
endeavours to realize this aim he had to cemtend with the new 
spirit of national consciousness animating the Boers, which 
found expression in the formation of the Afrikander Bond. 

Ip its external, as in most of its internal policy, the Trans¬ 
vaal was controlled from 1881 onward by Paul &mger, who 
ThtAM- elected president of the state in 1883. Yet 

haadtr Kruger was scarcely the real leader in the nationalist 
Bead. movement to which the successful revolt of 
1880-81 gave strength. The suppmt given by the Cape Colony 
Dutch to the malcontent Transvaal Boers has already been 
mentioned, During the 1880-81 revolt many Free State 
burghers, dwpite the moderating influence of Presidmt 
Brarri, jomed the Transvaal commandos. Now a definil* 
effort Was made to build up' a' United South ’Africa on anti- 
BritiSh linra. ’In fte latter part of i88t a Ehitdi pastor at the 
Pat^; a town » western Cape Colony, nwned Du Tent, in a 
paper called De Patriot, suggested the organizatiem of an Afri¬ 
kander Bond; in the same'year C^l Borckenhagen, a German 
resident ip the FreeBtate, advocated stich a b6nd in his paper, 
tiie Shetf^fW^ Express. The Bbnd iwdi fomied, its woark 
botig ajmoit' confined to Cape Colony. It held its first eongrete 
at ReJntet ip ’1882. % the “prognUimie of pHniSples *’ 
upon which ite C^titiition •WUS modwled it was sit forth that: | 

. 1 Ppr the intematioaal difficuittes cpnnecttd 'with, .the hnUdhut i 
Of utt liRway to netona seeLouxEUfo MAxOtlm.' 
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While in itself acfcnawledging no single form of governiaeat as 
the only suitable form, and wBlst acknowledging the form of govern¬ 
ment existing at present [the Bond] means that the aim of out 
national devmopment must be a united South Africa under its 
own flag. , > 

In the following year the Farmers' Protection Association 
was anmlgamated with the Bond, add the joint organization 
fell under the control of J. H. Hofmeyr, the leader of the Dutch 
party in Cape Colrmy. Under Hofmeyr’s politic control all 
declarations inconsistent with allegiance to the British Crown 
were omitted from the Bond’s cmisrituticn. It remained, how¬ 
ever, a strong nationalist organization, which in practice was 
inimical not so much to the British connexion as to the British 
section of the populatimi and to the development of the country 
on enlightened lines. (For the Afrikander Bond see further 
Cape Colony ; History, and Hofmeyr.) 

Not long after the Warren expedition the valuable goldfields 
which Sir Garnet Wolseley had foreseen would be discovered 
in the Transvaal were actually found. By 1886, the year in 
which Johannesburg was founded, the wealth of the Witwaters- 
rand fields was demonstrated. The revenue which these dis¬ 
coveries brought into the Trans'vaal treasury increased the im¬ 
portance of that state. The new industrial situation created had 
its effect on all parties in South Africa, and in some measure 
drew together the British and Dutch sections outside the 
TransvaS. A customs union between Cape Colony and the-Free 
State was concluded in 1889, to which later on all the other 
South African states, save the Transvaal, became parties. 
But Kruger remained implacable, bigoted, avaricious, deter¬ 
mined on a policy of isolation. In 1887 he made proposals 
for an alliance with the Free State. Brand refused to be 
ensnared in Kruger’s policy, and the negotiations led to 
no agreement. (For details of this episode see Oxabgb 
Free State : History.) Not many months afterwards (July 
1888) the Free State lost by death the wise, moderating guidance 
of Sir John Brand. The new president, F. W. Reitz, one of the 
founders of the Bcmd, in 1889 committed the Free State to an 
offensive and defensive alliance with the Transvaal. Kruger 
thus achieved one of the objects of his pdicy. Within Sie 
Transvaal a great change was coming over the population. 
There flocked to the Rand many thousands Of British and other 
Europeans, together with a considerable number of Americans. 
This influx was looked upon with disfavour by Kruger and his 
supporters, and, while the new-comers were heavily taxed, steps 
were speedily taken to revise the franchise laws 
so that the immigrants should have Ihrie chance of Haetmtrf 
becoming burghers of the republic. This exclusion tutvtt- 
policy was even applied to immigrants from the 
other South African countries. A system of ^pressive tr^e 
monopolies was also introduced. The situation with which 
the Boers were called upon to deal was one of great difficulty. 
They could not keep back the waves of the new civilization, 
they feared being swamped, and they sought vainly to maintain 
mtact their old organization while reaping the financial benefit 
resulting from the working of the gold mmes. The wider 
outlook whidi would have sought to win the Uitlanders(as they 
were called) to the side of the republic was entirdy lacking. 
Tte policy actudly followed was not even stationary; it was 
retr(^ressive. 

Meanwhile, and partly through distrust of the Kruger policy, 
there was growing up in Cape Cdony a party of South African 

Imperialists, or, as they have been called, Afrik- . 

ander ImperiaBsts, who came to a large extent under 
rite influence of Cecil Rhodesi Among these were . 

W. P. Schreiner (afterwards premier of th 4 colony) aad ij.,!w. 
Leonard (sometime attomey-gwietal), and* to some Nctant, 
Hofmeyr. ^om the time (rf,nis'ontrance into pohtitt Rhodd 
endeavourdi to induce the leading men in the coontry^tereehae 
that a de^opment of the whole country could and should be 
a c^^om p thh ed by Soutit Aftieschs i(it South AfricteS. He fully 
admitt^that the civ whidt become 001^% iwca ^ 

" Ahim for the Afrwa&den ” oiqpressod A tmaoBiwie as^tibh, 
but he constantly pointed out that its falfihaent dom moat 
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•dvim^geously b« SWigbt, not, «s ta« Kruger party and ex- 
ttemists d the Bond bdjifived, by working for an indqjendent 
South Africa, bujt by working for the development of South 
Africa as a whole on democratic, self-reliwit, self-governing 
lines, under the ibeltsr of the British fl^. Hohneyr was among 
those whom Kruger’s attitude drove into a loose alliance with 
Rhodes. In *884, having the power in his hands whm the 
Scankn nainistry fell, Hofmeyr had put into office a ministry 
dqioulcnt upon the Bond, and had talked of a possible Dutch 
rebellion in Cape Colony if the Boer freebooters in Bcchuanaland 
were ejected; in 1890 Rhodes became premier with Hofmeyr’s 
approval and support. Rhodes remained in office as prime 
minister until January 1896. During Uiesc six years the 
he played in the development and public life of South Africa 
was greater than that of any other man. Ho used Ids period 
of power to put into execution his plans for the extension of 
British dominion over the covintiy up to the Zambezi. 

In 1888 Rhodes had succeeded in inducing Sir Hercules 
Robinson^ the high eommissioner, to allow ]. S. Moffat, the 
British resident at Bulawayo, to enter into a treaty 
awMi«M(i«wtth Lobengula, the Matabele chief. Under this 
•CMsaaV" treaty lAJbenguk bound himself not to make a 
treaty with any other far«gn power, nor to sell or in any other 
way dispose of any portion of his country without the sanction 
^ the high commissioner. This step prevented the country 
from falling into the hands of Germany, Portugal or the Boers. 
The treaty was followed the formation of the British South 
Africa Company, which obtained a royal charter in 1889, 
and by the occupation of Mashonaland in 1890. Difficulties 
with the Portuguese followed, but the Salisbury admini.stration 
firmly upheld British claims, with the result that the British 
sphere of influence was extended not only to the Zambezi but 
beyond to the shores of Lake Tanganyika (see Africa : g 5). In 
189J a war was fought with Ihe ^tabele by Dr L. S. Jameson, 
then administrator of Mashonaland, and Bulawayo was occupied. 
The name Rhodesia was conferred upon the country in 1894 
(see RhoDksu). Living in Cape Town and at the bead of the 
government, Rhodes used evwy effort to demonstrate to the 
cipe Colonists that the work he was doing in the north must 
eventuaRy be to the advantage of Cape Colonists and their 
descendants. On ■ the whole, Hofmeyr and his friends were 
well pleased at havii^ securrf the co-operation of the “ big 
Englander ” Rhodes, or, ns he was at one time called by Mr J. X. 
Meniman,! an edd parliamentary hand and treasurer-general 
during part of Rhodes’s premiers^, the “ young burg^ier,” 

In 1891 the Bwad Congress was held at Kimbo-ley, and 
harmony appeared to reim supreme. During his term of 
office Mr Rhodes addressed himself to bringing 
*[^**^“* together all interests, as far as it was practicable 
“* ■ to do so. He showed that his views of the Mtuation 

were broad and statesmanlike. His handling of tlie native ques¬ 
tion in Cape Cdony gave general satisfaction. Rhodes was also 
& firm beUever in. the federation of the South African states 
and cok«ies,and he sought to promote this end by the develop- 
tnent of inter-state and inter-colonial railway systems, and the 
aatoblishTnent of cammoQ customs, tariffs, and inter-colonial 
free trade under ,a customs »n»oai.“ The persistent opponait 
to both these measures was the Transvaal. In matters of 
domestic legislation, surir as taxation and excise, Rhodes fell 
in to a coDBiderable extent with Dutch prejudices. 

While ui-jihe rest ,of South Africa there was a growing feeling 
of tfiist Miiwen the Dutch and British, accoopai^ by in- 
■_ crrsasisig trade end the development of .agricultuna, 

nH^raat thedondition of the Transvaal was beexuning serious. 
Jtriknw At first=the new-epmwn^ to the Rand had submitted 
,jfriwmiir. to ti(j econoimo and ptffitical burdens to which thty 
aatre aobjected, but:at they grew in numbers and ftmnd their 

> Mr Menunan (h. z8^rj was a son oiK. l..Merriman (i8to-i88z). 
hlduc of Gmham's Town. He, WM a m^moer of v»ioiu Cape 
teMslrtte'ftokisj'A'' ' ■ 

. 'Fe»iiasMesni'io%»aw<tf■wtMsetcte tartherCAga 

-OsnoitaijANfrssK'''''‘ ai. .ci. Jj'j - ^,.1.; 


burdens ince«ued. Hiey began to agitate lor reforms. ; In,r8fis 
(the year in which the railway from Cape Town rearffiod ^0 
Rend), the Nation^ Union was founded at Johannesburg by 
ex-Cape Cohmists of the imperial progressive pwty. For threp, 
years petitions and dentations, public meeti^ and news¬ 
paper articles, the .efforts of the enlightened South African 
party at Johannesburg and Pretoria, were all accessed to the 
endeavour to induce President Kruger and his goverpment 
to give some measure of reco^ition to the steadily increasing 
Uitlander population. Urgent representations were aho made 
by the Brkish government. President Kruger remained as 
impenetrable as adamant. Nine-tenths of the state revenue 
WHS contributed by the Uitlanders, yet they had not even any 
municipal poww. By a law of i88z aliens could be naturalized 
and enfranchised after a residence in the country of five years, 
but between 1890 and 1894 the franchise laws were so altered 
as to render it practically irapossiWe for any foreigner to become 
a burgher. By the law of 1894 the immigrant must have been at 
least 14 years in the country and be 40 years old before in the 
most favourable dreum-stancas he could be admitted to the 
franchise. The Uitlanders once more petitioned, over 34,000 
persons signing a memorial to the Raad for the extension 
of the franchise. The appeal was refused (August 1895). 
Up to this period a section of the Uitlanders h^ believed 
timt Kruger and his folkiwing would listen to reason; now 
all realized that such an expectation was vain. Rhodes, 
who had large interests in the Rand mines, had ronsislently 
endeavoured to conciliate the extreme Boer section in the 


Transvaal and win it over (as had happened in the ca.se of ttie 
Cape Dutch) to a pdicy which should benefit the whole of 
South Africa. He was even willing to see the Transvaal obtam 
a seaport (at Kosi Bay, in Amotongaland) if in return it would 
join the Customs Union. This c^portunity Kruger lot s%>; 
and in May 1895, on the representation of Sir II. Loch, the Rose¬ 
bery administration annexed Amatongaland, thus n^ing tire 
British and Portuguese kontio' conterminous. 'This actiua, 
finally blocking the Boer rood to the sea, token by a Liberal 
government, was clear indication that Great Britain was de¬ 
termined to maintain her supremacy in South Africa, 

The situation in August 1895 was thus one of extreme tension. 
There hod been a change of ministry in Great Britain and 
Joseph Chamberlain had become colonial secmtaiy. Sir 
Hercules Robinson, who was r^arded sympathetically by the' 
Dutch population of South Africa, had succeeded Loch as hi|h 
commisskincr. Both high commissioner and the imperial 
government were hopeful that Kruger might even yet be indeed 
to naodify his pobey; the Uitlanders now entertained no such 
hope and they prepared to afppeal to arms to obtain redress of 
thw grievances. The first proposals for an armed rising came 
from Rhodes in June, hut it was not until November that the 
Uitlander leodecsi came to a definite understanding with the 
Cape premier as to the cour^ to he puraued. To Jay before 
^uth Africa the true position of affairs in the Transvaal 
Chiirles Leonard issued a, man^sto as chaknm of the Kationgl 
Union. It oeocluded with a list of demands (see ’Transvaai,), 
their gist being “ the establishment of Uds repuUic as, a true 
republic.” with equitable franchise, laws,' an iimepgadent judi* 
eature and free trade ia South African products,,, 

, Hus manifesto, issued on the z^th of Deqember, called.a public 
meeting |or the night of Monday the fith.jOf January .x^, 
.“mot with the intention o( Imlding the nw^fing/hik »s p 
to cover ithe onudtanew ritmg ^ tohehneshurg and lieizing 
of Che araenal in Fr^ria qn;^ fdgm of .Sapxrw the 4th w 


January (Fitgpatrieh, Tm , Tro/mml from cb- ui,), 

Had the Transvw goyenunie^ even,at ^^st.hoi)r^ 

the reformert woipd hatie .be«< satisW., Of ,filps,,hpw«vct, 
there was ,nq exp^jjqp,^ The arrad^ept'.jiri^.,Jjhod«| 
included the use«f,*n!arme<J^tce-beJgpgtog 
Chartered . .led 


:Aowwduwfy'»onte'koopsw'erebrpu|^i^1thqdW*'lA^^^^ .■ : .i „ 
. . .. ,-theTranstw 


and.stationed near Mafeking, a 
Fdir'.'ilotte 
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£giV*rarablv. It migh^ liave tuceetdad' bat for * vitid differtnce 
which arose between the UMandere in Johattnesbutg and 
Biiodes. As Chatles LetMiard’s manifesto stated, tiic lefotmws 
as a body, desired to maintain the antonomy of the Transvaai 
and the rtpnWican form cS government; Rhodes wished the 
revolution to be accomplished under the British “ 1 was 
not going to risk my position," he stated subSeqaentiiy, “ to 
change President Kroger for President J. B. Robinson " (the 
only prominent Uitiander who stood aloof from the reform 
movement). This divergence of views manifested itself on 
Christmas Day 1895, and although, under pressure, Rhodes did 
not insist on the British flag, it was determined to post{^c the 
rising. Jameson was so informed, nevertheless he precipitated 
the crisis by invading the Transvaal on the evening of the 29th of 
December. The Transvaal government, meantime, had obtained 
.some knowledge of what was being projected, and the raid 
ended in a forced surrender (January 2, 1896) to a superior 
force of Boers. The Reform Committee, i.e. the Uitiander 
leaders, after holding Johannesburg for over a week, also sur¬ 
rendered, and by the 9th of January the plot had ended in 
complete failure. Mr Chamberlain still desired Kruger to grant 
immediate reforms and propounded a scheme of “ Home Rule ” 
for the Rand. The time was inopportune, however, for press¬ 
ing the Transvaal on the subject, and nothing was done.® 

The Jameson raid had a prerfound effect on the history of 
South Africa. It greatly embittered racial feeling throughout 
the country; it threw the Free State Boers completely on to 
the side of the Transvaal; it destroyed the alliance between 
the Dutch in Cape Colony and the Imperialists led by Rhodes. 
It did more, h divided British opinion, sympathy for the Boer 
republics leading in some cases to a disregard for the real griev¬ 
ances of the Uitlanders. It also gave a much desired oppor¬ 
tunity for the intrusion of other powers in the affairs of the 
Transvaal-; • and it led Kruger to revive the scheme for a united 
South Africa under a Dutch republican flag. This scheme found 
many supporters in Cape Colony. A suspicion that the Colonial 
Office in London was cognisant of Rhodes’s plans further excited 
Dutch national feeling, and the Bond once more became actively 
anti-British. Rhodes had resigned the premiership of the Cape 
a few days after the Raid, and during the greater part of 1896 
was in Rhodesia, where he was able to bring to an end, in 
September, a formidable rebellion of the Matabele which had 
broken out six months previously. 

A section of the Dutch population was not however disposed to 
sacrifice the development of industries and commerce for r.'KJial 
considerations; while sharing the political aspirations of Kroger 
and -Steyn the wiser among them wished for such a measure of 
re fo rm in the Transvaal as would remove all justification for 
outside interference. Nevertheless the cleavage at the Cape 
between the Dutch and British grew. Sir Gordon Sprigg, who 
bad become premier of Cape Coktay in suecesffon to Rhodes, 
fornid his position tmtenaWe, and hi October *8$8 he was suc¬ 
ceeded by a Bond ministry under Mr W< P. Schreiner,. The 
term " Progressive " was new formally adopted^ by the British 
mercantile commtinities in the lai^ towns and among the* sturdy 
farmers of British descent in the eastern province. O* rtfturning 
to Sonthr Afriga after lJ»e Raid inqufry'at Westminster in 1897, 

whicii inquirea fotb the rud, Rhodes did not obicct to the Cdhtlnjied' 
existence of the wpiiHiie - tor local, wattenl,'" but’ desSred a'federal 
SOdtk Africa awdar the British Btigy see Bine Bode (idg), 1897, 
pt.ai ] also Sir.LTwiaMicheH's bifs lOix, 

:' Jamesonia^ the ofhiw laidgs i<>;er|e hinged, over, to the. British, 
goveriwe^. ^ pimiSnmemi. Four of the Refprni leaders were 
ctfadfeinnw in -deaijn'on''the t^th of A^, but the’aetaifenee ma- 
oalnitMtted'-te-'W'flnei af 'Mjioea-ckch; Fer'datailli.o{ tbe.^KlIotm 
SBvwmartjaad jaiBcaosjBiaid'Bce Ta«NsVAA;iS)Miiflarr. , , . 

a Rhodes fofp ra M d tbe.How,Se^ Committce that 

the beSef that' rite Boers intended to introduce the {nfiueiice tn 
Modwr foreign nawer.fti thc almadycoiBsUcate^'rM^of .South 
Africa‘-gtcariyianuencad 'Nhlminpsomoiwgtherwo^;,Germany 
a* tl»tfoio.'Of-Hlo>Raidi wasipnqwntd; to interv;en<i,ftA4,0a,fhe: std 
^ tl>«,G«siiaw E»^os, by cmgiatnlated 

Kn^ that if without appealing 
the Boers had overcome Jameson, 
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Rhodes hod 'kitended to wfohdnvwi^omCapepatiticg and devout' 
his energies for a time entirety to Rhodesia, but the iHeseum 
pot upon him a section eS the British eokmists was *0 Bteong 
that he determinedio throw in his iWwirij them. 

In the Transvaal, meimtime, the sitsation of the Uidanders 
grew worse. The monopoly and ooneessfons rdgiine contwfod 
unchecked, rite naturalization laws were not amended, while 
the judicature was rendered subservient to -riie executive (s^ 
Transvaal :. Histoiy). The gold-mining mdustry was fosteriid 
only so far tei it served to provide revenue for the state, and 
lar^ sums from that revenue were used in fortifying Pretoria 
and in the purchase of arms and ammunition, Ttus process 
of arming the republic bad begun before the Raid; after tl»t 
event it was carried on with great enermr and vms directed 
against Great Britain. Kroger also sou^t (un.succcsSfi%) to 
have the London Convention of 1884 annulled, and he entered 
into a closer union with the Free State. Great Britain watched 
the development of Kruger’s plans with misgiving, but except 
on points of detail it was felt for some lime to be impossible to 
bri^ pressure upon the Transvaal The retirement of Lord 
Rosmead (Sir Hercules Robinson) from the post of 
commissioner was, however, taken ad-vantage of by the British 
government to appoint an administrator who should At the 
fitting opportunity insist oh the redress of the Ultlmidws’ 
grievances. 

Sir Alfred Milner (see Milner, Viscotwr), the new blA 
cornmissioner, took up his duties at the Cape in May 1897, He 
realized that one of the most potent factms in the 
situation was the attitude of Hie Cape Dutch, and apptiattd 
in March 1898 at Graaff Reinet Milner called upon ww* Cww* 
the Dutch citizens of the Cape, “ especially Aose 
■R'ho had gone so far in the expressiini of tlW sympathy 
for the Trans-vaal as to expose tbemsel'ves to tharges iff dis¬ 
loyalty to their own flag ’’ to use all their influence, not in 
confirming the Transvaal in Uhjustifled suspicions, not in en- 
cour^ing its government in obstinate resistance to all reform, 
but in i^ucing it gradually to assimilate its institutions, and 
the temper and spirit of its administration, to those of the free 
communities of South Africa, such as Cape Colony or the Orange 
Free State, Moreover the Graaff Reinet speech showed that 
Milner was a-ware of the dangerous policy being followed by the 
Bond. The Dutch party at the Ca^ was shown to be meurring 
a heavy responsibility, especially as its leaders were aware, in 
the words of Mr J. X. Merriman, of “ the inherent rottenness ’’ 
of the Ktugv regime. That party soon afterwards had it in its 
power to bring pressure officially upon President Kruger, for it 
-was a -few months after the delivery of the speech -that Mr 
Schreiincr became premier. To some extmt this' was donw— 
but in a manner -which led the -Transvaal Boers to count in an.y 
event on the support of the Cape Dutchmen, in the Tnihsvasd, 
as has been saiid, affairs were steadily going from bad to wone. 
An Industrial Comnussion, appointed (under -pressure) by -Bie- 
sident Kruger in 1697 to .inquire into a number of gsieWiocs 
affectiig the gold industry, had reported in favour of refotaB. 
The recornmendations of the comnussion, if adi^efil, would 
have dene something towards redievh^ the tenrion, bert Presi¬ 
dent Kruger and his executive refused bo bO guided 
by them. Once mere the Uiriandcrs deteirinihed Trmmnmai 
to nudre'a tertber attempt to obtain.redress-by Mom 
conttitutkonal moans, and the secand’ ebganizBd 
movement for reform began by the Ruination in 1897 of es 
btamdi'Of .the-South;-African Les^i I - 

At .die end of 1898 the fetdiuga of thi'UiHnhders were wtOt^fab 
up to fever piteh. The po&e seiimcajiwhidij was violent wlwre. 
it ahoidd. have been reasonable, and blind where it should have 
been sdniant, had long beeni^.,source of great 
t^ igtE of December a Boer Mhopaan, in pursuii{|:'^ WEi|g- 
llshuaan named Bdgar, % wwqd to arrest Iqr.i^ ptWim 
omiut^qn Another mmi, entfgM his house and a^,i 

'm' deei^t md%natlwiar8^ aroused by awl..W^ 

i^;gui^W s>creaaii^.%}^ 

deaTt with hy the coufti iheMuhg of Was followed 
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the breaking up of a public meeting at Johannesburg, and 
in March the Uitlanders handed to the high commissioner a 
petition for intervention with 31,684 signatures attached to it. 
(See Transvaai. : History.) 

On the 4th of May 1899 Sir Alfred Milner felt it his duty to 
Tb» CM« report at some length by cable to Mr Chamberlain. 
loraiMtb The concluding passages of thb message, which 
lattrmt- summed up the whole South African situation in a 
masterly manner, were as follows:— 

The case for intervention is overwhelming. The only attempt^ 
answer is that things will right themselves if loft alone. But. in 
fact, the policy of leaving things alone has been tried for years, and 
it has led to their going from bad to worse. It is not true that this 
is owing to the Raid. They were going from bad to worse before 
the Raid. We were on the verge of war before the Raid, and the 
Transvaal was on the verge of revolution. The effect of the Raid 
ha.s been to give the policy of leaving things alone a new lease of life, 
and with the old consequences. 

The spectacle of thousiinds of British subjects kept permanently 
in the position of helots, constantly chafing under undoubted griev¬ 
ances. and CJdling vainly to Her Majesty's government for redress, 
does steadily undermine the influence and reputation of Great 
Britain, and the respect for British government within the Queen’s 
dominions. A certain section of the press, not in the Transvaal 
only, preaches openly and constantly the doctrine of a republic 
embracing all South Africa, and supports it by menacing references 
to the armaments of the Transvaal, its alliance with the Orange 
Free .State, and the active sympathy which, in case of war, it would 
receive from a section of Her Majesty's subjects. I regret to say 
that this doctrine, supported as it is by a ceaseless stream of malig¬ 
nant lies about the intentions of the British government, is produc¬ 
ing a great effect upon a large number of our Putch fellow-colonists. 
Language is frequently used which seems to imply that the Dutch 
have some superior right even In this colony to their follow-citizens 
of British birth. Thousands of men peaceably disp<^d and, if 
left alone, perfectly satisfied with their position as British subjects, 
are being drawn into disaffection, and there is a corresponding 
exasperation on the side of the British. 

I can see nothing which will put a stop to this mischievous 
propaganda but some striking proof of the intention of Her Majesty's 
■ government not to be ousted from its position in South Africa. 
And the best proofs alike of its power and its justice would be to 
obtain for the Uitlanders in the Transvaal a fair share in the govern¬ 
ment of the country which owes everything to their exertions. It 
could be made perfectly clear that our action was not directed 
against the existence of the republic. We should only be demand¬ 
ing the re-establishment of rights which now exist in the Orange 
Free State, and which existed in the Transvaal itself at the time of. 
and long after, the withdrawal of British sovereignty. It would 
be no selfish demand, us other Uitlanders besides those of British 
birth would benefit by it. It is asking for notliing from others 
which we do not give ourselves. And it would certainly go to the 
rqot of the political unrest In South Africa; and though temporarily 
it i^ht aggravate, it would ultimately extinguish, the race feud 
which is the great bane of the country. 

In view of the critical situation Milner and Kroger met in 
conference at Bbemfontein on the 3131 of May. Milner 
practically confined his demands to a five years’ franchise, 
which he hoped would enable the Uitlanders to work out their 
own salvation. On his side Kruger put forward inadmissible 
demands (see Transvaal), and the conference broke up on 
the 5th of June without any result. A new franchise law, 
oh a seven years’ naturalixatiem basis, was pass^ in July by the 
Transvaal Volksraad, but the law was becked about with many 
restrictions. Messrs.'Hofmeyr and Herholdt,. the one the 
leair of the Bond and the other the Cape minister of agri¬ 
culture, visited Pretoria to reason with Kruger. They found 
him 'deaf to all arguments. The fact is that the Boers had 
made tip their minds to a trial of strength with Great Britain 
for: stQnteqacy in South Africa. At the .time which from a 
military standpoint they thought most opportune (Oct<*er 9) 
an ultimatum was handed to the British agent at Pretoria, and 
a war was at once precipitated which was not to close for over 
two and a half yean. (A. P. H.;F. R.C.) 


'' D. From the Atmexation df the Dutch, Republics to the Utiion .— 
Ah account of the Anglo-Boer War of 1899-1903 will be found 
upder Transvaal. Mttt the surrender df Cronje at Paardc- 
bera (February 1900) to Lord Roberts; Presidents Kruger an«J 


both republics as sovereign international states"; the Boers 
also sought, unavailingly, the intervention of foreign powers. 
The British government had decided that the con- 
tinuedi existence of either republic was inadmissible; toPmtm 
on the eSth of May 1900 the annexation of the tot Baer 
Free ,State was formally proclaimed, and on the . 

ist of September the Transvaal was also annexed to the 
British Empire. A few days later ex-President Kruger 
staled from Lourenfo Marques for Europe. The refusal 
of the German Emperor to receive him extinguished alike 
his political influence and all hopes tliat the Boers might 
still have entertained of help from foreign governments. At 
that time all the chief towns in both of the late republics were 
held by the British, and the Boers still in the field were reduced 
to guerrilla warfare. Most of the men on their side who had 
come to the front in the war, such as General Louis Botha in 
the Transvaal, had been opponents of the Kruger regime; they 
now decided to continue the struggle, largely because they 
trusted that the Cape Dutch, and theii sympathizers in Great 
Britain, would be able to obtain for them a re-grant of inde¬ 
pendence. The Cape Dutch all through 1901 and the first part 
of 1902 conducted a strong agitation in favour of the former 
republics, the border line between constitutional action and 
treason being in many cases scarcely distinguishable. The Cape 
Afrikanders also formed •wliat was styled a “ conciliation com¬ 
mittee ’’ to help the party in Great Britain which still supported 
the Boer side. Messrs Merriman and Sauer went to England 
as delegates to plead the cause, but it was noted that Hofmeyr 
refused to join, and the appeal to the British public was a com¬ 
plete failure. The war had indeed stirred every part of the 
empire in support of the policy of the government, and from 
Australia, Canada, New Zealand and India, contingents were 
sent to the front. No terras could be granted which did not 
include the explicit recognition of British sovereignty. At la.st 
the Boer commandos gave up the struggle and on the 31st of 
May 1902 their leaders signed articles of peace at Pretoria. 
Henceforth, save for the (ierman and Portuguese pos.scssions, 
on the west and east coasts respectively, there was but ono 
flag and one allegiance throughout South Africa. With the 
elimination of the republics one great obstacle to federation was 
removed; while the establishment of self-government in the new 
colonies, promised (after a probationary period of “ represenU- 
tive institutions ’’) in No. VII. of the peace articles, would give 
them an opportunity to enter into federal union on equal terms. 

The task of founding new and better administrative machinery 
in the new colonies was left to Lord Milner, and was begun even 
before the war had ended. The two new colonies TUtWerkef 
were for the time governed on Crown Colony lines. Kaeamirmi- 
But the co-operation of the people was at once sought 
by nominating non-official members to the legislative cimncik, 
and seats on the Transvaal council were offered, to Louis Botha, 
C. J. Smuts and J. H. Delarey. The Boer leaders declined the 
offer—they preferred _the position of untrammelled critics, and 
the opportunity to work to regain power on constitutional lines 
when the grant of self-government should be made. Milner 
had thus an additionkl difficulty in iiis reconstruction work. 
The first necessity was to restart the gold-miniiM industry on 
the Rand. The Uitlanders, who had fled from Johannesburg 
just before the war opened, began to return in May 1901, and 
by the time the war ended most of the refog^, were back on the 
Rand and mining was resumed. A tax of to %; on their annual 
net produce, imposed m 190a, was the niiMn available source of 
revenue. TTie repatriation -rf some 260,000 Boers followed, 
and the departments of justice, education and agriculture we;e 
remodelled.! In all' that he did Milner bad endeavoured to 
promote closer uniem. Thus the railway and Constabulary'-of 
both the ex-fepublics were under a singtertnahagement. In'this 


I To aid him Mflneff had the services of some ol' the best men 
the British sctVici; ii.jf: Sit Godfr«7 Lagto, Sit ArthwXsaNidejr, 

' J. Rdte-lBnes, Sir Rteh|u*d Soloitttin. He lUio aecured the help 


a considerable nomber of 
the Idihier'Kindei^i^ 
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work the high MmmisHoner had the support of Mr Qiamberlain, | 
who paid a visit to South Africa wlrich extended from Christmas 
1902 to the end of February 1903. He sanctioned the calling 
of an inter-colonial conference, which led to a customs convention 
including all the British possessions in South Africa, and to 
united action regarding railway rates and native questions.^ 

The great expenditure incurred during the war had led to 
much deception as to the growth of trade, while the large sums 
sppt on repatriation and other temporary work main- 
Labwr. fl'is deception for some time after the war had 

ceased. But before 1903 had ended it was manifest 
that this had been a spurious activity, and a period of marked 
commercial depression, lasting until 1909, ensued. This de¬ 
pression was in considerable measure due to, and was largely 
aggravated by, the comparative inactivity of the Rand mines, 
and that inactivity was due in turn to the insufiicienty of native 
labour—Kaffirs being employed to do all the unskilled work on 
the mines. At the close of 1903 the mine-owners, to meet the 
deficiency, asked for permission to import Chinese. The consent 
of the high commissioner and of the home government was 
obtained, and in June r9o4 the first batch of coolies reached the 
Rand. They came on three-years indentures, over 30,000 
Chinese being eventually brought over. This introduction of 
Chinese labour met with considerable opposition. Tlie South 
African objections were economic and racial, based on the 
results which had followed the introduction of Indian coolies into 
Natal. ' In Natal these coolies had been allowed to remain after 
the completion of their indentures, and had succeeded in prac¬ 
tically monopolizing the petty trade of the country. They had 
also rapidly multiplied, so that by 1904 they '.verc more numerous 
than the whites in the colony. The introduoton of this large 
alien clement, leading from 1895 onwards to the passing of 
restrictive measures in Natal, was a mistake which South Africans 
elsewhere had no desire to repeat. But these objections were 
overcome by regulations which made repatriation compulsory, 
and which definitely restricted the coolies to unskilled labour in, 
the mines. These regulations also met the objections voiced 
by Australians and New Zealanders that the country won for 
Great Britain at such cost had been thrown ojren to hordes of 
Asiatics. In Great Britain, however, the restrictive regulations 
were precisely those which aroused criticism, the objection taken 
being that the conditions imposed were of a servile character, if 
they did not actually make the coolies “ slaves.” In the attacks 
made upon the Unionist government tliis cry was loudly 
voiced by the Liberal party in England, and in the political 
campaign which followed, the “ Chinese Slavery ” ksue un¬ 
doubtedly helped to swell the majority obtained by Sir H, 
Campbell-Bannerman in January rgofi. Milner’s own object 
in assenting to the introduction of the Chinese was—besides 
aiding to put the gold-mining industry on a more stable basis— 
to obtain revenue for the great task he had on hand, “ the re¬ 
starting of the colonies on a higher plane of civilization than they 
had ever previously attained and in respect of the working 
of the mines and consequently in providing revenue the intro¬ 
duction of the Chinese proved eminently successful; but in 
February 1906 the Campbell-Bannerman administration felt it 
incumbent to announce that no ordinance imposing “servile 
conditions ” would be sanctioned. The point as to whether the 
original conditions were or were not servile was never legally 
tested, for eventually on the grant of self-government to the 
Transvaal the Botha cabinet decided (June 1907^ not to renew 
therindentures nqr to permit any new importation of coolies. 
The economic situation had in the meantime considerably 
altered, and the Transvaal was able to bring pressure upon. 
Portu^l to permit the recruiting of many thousands more 
Kaffirs from Mozambique province. By February 1910 the 
last of the coolies bad b^ repatriated. 

By the middle of I904 the htgh commissimier and Mr Alfred 
Lyttelton, who had ^come secretary for the colonies, agreed 
that the Work of reconstruction had so far progressed that steps 

■ This aetton wii on the lines of the commercial federation 
scheme of Cecil Rhodes, who had died in March 1902. 
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should be taken to give the Transvaal “ representative govern¬ 
ment.” This decision was made public in July of that year, 
and was followed by marked political activity, ^ 
The Boers in the Tr^svaal, headed by Lcuis Botha, 
formed an associatio’n which was cdled Het Volk CoattUu- 
(the people), and in the Orange Colony a similar ***■> 
organization, the Oranjie Unie, was formed. On the 31st 
of March 1905 the text of the new constitution was issued 
by letters patent. Short of granting full self-government it 
was of a liberal character. It provided that the legislative 
council was to consist of not fewer than six or more than nine 
official members, and, provisionally, of not fewer than thirty 
or more than thirty-five elected members. Seats were to ^ 
allotted on a voters’ (not population) basis, and there was to be 
an automatic redistribution of seats as voters increased or 
decreased in given localities. These provisions—subsequently 
adopted in the electoral law of the Union of South Africa—were 
made to secure equal rights for the British and Dutch sections of 
the community. The promulgation of the Lyttelton constitution 
was quickly followed by the retirement of Lord Milner. He 
'oft South Africa in April 1905, and was succeeded as high 
commissioner and governor of the Transvaal and Orange River 
colonies by Lord Selborne. But before the new constitution 
could be established, a diange of ministry in Great Britain put 
the Liberals in office, with Sir Henry Caropbell-Bannerman-as 
premier (Dec. 1906). 

A sudden change was now made. Sir II. Campbell-Bannerman, 
with several of nis colleagues in the ministry, held that the 
annexation of the republics had not been justified, 
but there was no question now, as there had been in ^ 

1881, of a restoration of independence; that matter 
the Boers themselves had settled by their acceptance of British 
sovereignty. The Liberal leader held, however, that the Boers 
should be given self-government at once. Experience, he 
declared * had proved unfavourable to the working of representa¬ 
tive institutions, and it was safer and better to begin with respon¬ 
sible government. Moreover, the cabinet looked forward, without 
forcing it in any way, to the federation of South Africa. In the 
Transvaal the burghers of British origin were about equal in 
number with those of Dutch origin, and the fairly even balance 
of parties might be held to be a guarantee against retrogression; 
in the Orange River Colony it was notorious that the grant of self- 
government meant handing over the control of the country 
not simply to the Boers, but to that section of them which since 
the war had exhibited the greatest racial bitterness. In these 
circumstances the decision of the Liberal cabinet, however 
generous, was fraught with peril. But the policy of complete 
trust in the Boers was a bold one, which was justified by 
success. 

The new letters patent instituting self-government in the 
Transvaal were issued on the 12th of December 1906; the electitms 
were held in February 1907, and gave the ffel Volk party a dear 
majority of seven (in a house numbering 69 members) over 
other parties. General Botlia became premier, with Mf Smuts 
as colonial secretary. . In the Orange River Colony tte first 
elections under the self-government constitution were held in 
November 1907, and out of 38 seats in the House of Assembly 
Oranjie Unie candidates secured 29. A ministry was form^ 
with Mr _A. Fischer as premier and Generals He^cig tind de Wet 
as prominent colleagues. These triumphs of tiie Hut^ section 
of South Africans were followed in the general election jn Cape 
Colony ewly in 1908 by a sweeping victOty of the Bond, helprf 
by the sufif^es of re-enfranchised rebels. Dr Jameson—who h%d 
been premier of the colony since the Progressive victory at the 
election of 1904—was succeeded as premier py Mr J. X. Merrim^, 
who was regained as a Bond nominee, thus, worltihg witfiin 
constitutional lines, the Dutch Afrikanders had attainf^^ dm 
out of the four relf-governing colonies, political supremacy. 
The situation in 1908 was, however, radWly diffinrat from 
that triiich existed before the war of 1899-1902. Then half the 
white pc^pulation of the Transvaal were as “helots *,’;,'now.ti)# 
* In a speech in the HouMof Commons, February 19,11906.: 
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ex-TJitlanders held 26 seats In the Transvaal parliament, and 
were able to exercise un effective influence over legislation. 

Both the war of 1899-1902 and the grant of self-government 
to the new colonies were necessary preliminaries to the success 
of.any un^ication scheme, but the causes which now led to the 
question of closer union being raised were not political but 
economic. Since the development of the diamond 
mtnt,tor ’ and gold-mining industries the coast colonies had 
Chur unduly neglected their own resources and had relied 
chiefly on the forwarding trade. Hence there was 
i^ou.sy and competition between the Gipe and Natal and a 
tendency to use the railways (which were state-owned), by means 
of rebates, to counteract the effects of common customs dues. 
Then, too, an increasingly important factor was the competition 
of Lourenfo Marques for the Rand trade. In a time of acute 
trade depression this commercial rivalry was disastrous to the 
welfare of South Africa. In March 1906 the customs convention 
was provisionally renewed (on a strongly protective basis, and 
wil^ preference for British goods), but there was a distinct pros¬ 
pect of a tariff war when the convention expired in 1908. Again 
It was known that the Transvaal and Orange River colonies on 
their attainment of self-government would each demand full 
control of their own resources, to the detriment of the unitarj' 
services which Lord Milner had established. There were, more¬ 

over, dangerous differences on such questions as Asiatic 
immigration, the status of natives, mining, agriculture, &c. 
Thus tlie antagonism between the various states on economic 
lines was at the end of 1906 greater than any racial divisions. 
The leading South African statesmen realized that unlass 
an effort to remedy this condition was made without delay 
affairs would go from bad to worse. In these circumstances Dr 
Jameson, as premier of Cape Colony, took the first overt step to 
reopening the question of federation.* In a minute dated the 
28th of November 1906 the Cape ministry declared its belief that 
the questions which were causing so much friction should be 
capable of solution “ by some duly constituted South African 
authority responsible to all parties in the country,” and it 
apirealed to Lord Selbomc, as high commissioner, to review 
the situation in such a manner that the people of South Africa 
might form a competent judgment on the question. In answer 
to this appeal, Which wa.s backed by the Natal ministry. Lord 
Selbome drew up a despatch (dated Jan. 7, 1907) in which 
the whole case for closer union was set forth in a masterly 
manner. For insight and breadth of view the despatch ranks 
with that Which Sir George Grey drew up in 1858. In the 
fifty years that had elapsed the case for closer union had be¬ 
come overwhelming and the dangers of isolation much greater. 
Pour dr five administrations, the despatch pointed Out, were 
pursuing rival interests, whereas the country had but one 
interest.' Reviewing one by one the questions on which rivalry 
existed) Ford Selhomc showed that the internal self-government 
which tech colony enjoyed accentuated the difficulty of dealmg 
with these questions as a whole.** Stability—the thing which 
South Africa required above everything else—^was unattainable so 
long as there were five separate governments developing different 
systems in all branches of public life, but no national government 
WilSi power to harmonize the whole. The people of South 
.^rica.... are not self-governing in respect to South African 
affaiirs because they haVe no South African government with 
which to govern.” Only by the creation of a central govem- 
mefft coiiiP South Africa be wisely and successfully governed.* 

, inie Opportunity for testing the strength of the movement 
for d’teer uhion came with the meeting of an inter-colonml 
C6nt*encp, in .May 1908 to consider the thorny questions of tariff 
and rtCilway' tetes. In the meantime the Jameson ministry 
* A nasiber of members of the Transvaal administration during 
the CroWn CdlOny period had wortced steadily, in private, to promote 
closer union. Pronrinont among these men Was Hr Lionel Curtis, 
Mt Skat time (1906) assistant colonial seoretary. 

^ hted Seltoorne wrote in anticipation of the establishment, a few 
mqntlu aubsMuentiy. of sdf-government in the new colonies. 

~ •' For’the text of the despateh and memoraJidutas going into details 
see the Bhie Book 3504)1 Jnly.'tpayi. 


had given place to the Bond nominee mmiStrv With Mt Metriman 
as premier (see Cape Coionv; History), but the ittovement 
initmted by Jameson had received the support of the Bond as 
well as that of the Botha administration. delegates at 
the conference were all representative of the parties in pOWef; 
that is, with the exception of the Natal delegates they all 
represented Dutch ideals in politics. Nevertheless they unani¬ 
mously resolved “ that the best interests and the pennanent 
prosperity of South Africa can only be secured by an early union, 
under the crown of Great Britain, of the several self-governing 
colonies,” and they recommended the Calling of a national con¬ 
vention entrusted with the task Of drawing up a draft constitu¬ 
tion. Thus for the first time for two generations both the chief 
white races of South Africa were found working in cordial co¬ 
operation. No appeal was made to the electorate, but 
the colonial parliaments rightly interpreted public opinion in 
endorsing the recommendations of the conference. Dele^tes 
representative of all parties were appointed, and the national 
convention to consider the question of union met at Durban in 
October 1908. 

The most prominent members of the convention were Sir 
Henry de Villiers,^ chief justice of Cape Colony (president), ex* 
President Stcyn (vice-president), Generals Botha, rtr 
dc Wet and Delarey, Messrs Smuts, Schalk Burger, Nuimmi 
Mcrriman and F. R. Moor (premier of Natal), Dr (hanatioe. 
Jameson, Sir George Farrar and Sir Percy Fitzpatrick, the last 
two the leading representatives of the 'rransvaal Progressives 
(t.e. the ex-Uitlanders). The greatness of the opportunity W'as 
rightly stated by the governor of Natal (Sir Matthew Nathan), 
who declared that the convention might create a commonwealth 
which should add to and not draw upon the strength of the 
empire—a commonwealth which in culture as in power would 
be among the foremost nations of the world. After .sitting at 
Durban for a month, the convention adjourned to Cape Town 
and concluded its elaboration of a draft constitution by February 
1909. The fundamental points which the delegates had to 
settle concerned (a) the basis of parliamentary representation, 
(b) the status of the natives with respect to the franchise, (c) the 
position of the Dutch language, (d) the form of government. 

The adjustment of tariff and railway rates gave little trouble 
when once it was agreed to consider the connlxy as a unit. Points 
(a) and (b) both concerned the franchise, but each had its separate 
issue (a) raising the question of representation as it eoneerned the 
white population only. Suspicions had been raised that the attempt 
would be made to force union on a Dutch Afriloinder basis, which 
might have resulted had the basis of representation adopted been 
the total European population. To this the Progressive party wbukl 
not agree, and they gained support from liothB, Smuts and other 
prominent Dutch delwates for their contention that" equal rights " 
could only be secured by making the basis of rmresentation the 
number of voters as distinct from the number of European inhabi¬ 
tants of any given area. As finally settled, the number of European 
male adults was chosen as the basis ot representation. As the 
Transvaal and Orange colonies already possessed manhood suffrage, 
and as the property qualifications in the coast colonics were low, 
this alteration made little difference. Point (b) raised a graver issue 
still. The Cape delegates found themsdlves in isolation in advocating 
the extension of the electoral system which prevailed in their colony, 
where there was no colour bar to the exercise of the franchise, The 
merits of the Cape system—to minimixe the differences between 
the white and native races, typified in the declaration of *' equal 
rights to all civilized men "—or that of the opposite system' (as 
warmly advocated by the Natal delegates as by those from the ex- 
Boer republics), which would keep the native races in permanent 
inferiority, cannot here be discussed; it n^aybe stated, however, that 
the admittance of Kaffirs to the franchise in the Cape had not been 
attended with the evil consequencefi feared. At the epttvontion’ 
a way out of the diffictilty-*for atime att toaat*<*e«<Ba fonnd iaa com¬ 
promise, namely, thait'in theisitate about to be created the, frauohise 
m each oonstitwat n^rt should he that , which existte before union 
was effected. Thus in fhe Cate the Kafllf would have a right td 
the frandhise, bUf hot in' the'dtfiit diVisioPs of fhe Cmtetty. Pdint 
(r) was decided by placing, lor all affiaidrbariMMte’the Enpsbdnd' 
DutehlanguigesaBafoobmgteperlectequelify. A»itBipei«l(ii).ffie 

‘ Sir Beniw de VilUers (b. 184*)', chief justee of* <^e Coloqy 
since 1874, ivas created a peer of I 3 w unitea Kmgpo’m m* r^io 
, under the titlq of ^n 4 e Villfarhof Wynburg, in 

some year ctMiel justice ... 
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issue Was between a fedtol toll a iln!WT> Iwm ol government. 
Fedciratian was supposed to afiord protection tb the smaller com¬ 
munities—Natal ana the Orange River Colony—and in Natal there 
was niilch anxiety lest its interests Should be overborne. Nevertheless 
the advocates of unification gained a complete vibtory and a 
form bf government was agreed to which made the union of South 
Afrida as tlOsB as that of .the United Kingdom. 

Amohg the Othbr deCimons of the convention wore; the choice 
of Pretpria as the seat Of administration and of Capo Town as the 
scat Of the legislature, the renaming the Orange River Colony, 
Oralige Free State Ihdvlncc: the piovisidtt of three-membered con- 
Stitnenbics and of proportional ropresentation and the safe-guarding 
of the smaller communities by giving Natal and the Orange River 
colonics more members of parhament than they were entitled to on 
the voters basis. 

The draft constitution was made public on the 9th of February 
I909> and was adopted by the Transvaal parliament in its en¬ 
tirety. The Orange River parliament also approved with only 
slight alterations; the Natal Jiarliament made some amend- 
mentSj but they were of a minor character. The opposition 
to union among an influential number of old Natalians— 
intensely zealous fot local independence—was however so marked 
that it Was decided that before Natal was committed to union a 
rclercndum on the subject should be taken. Apart from this 
doubtful attitude of Natal, the cliief danger to the draft con¬ 
stitution came from the Cape Dutch. The draft act, with 
its “ ond vote one value ’* principle, its three-membered con¬ 
stituencies and its scheme for proportional representation, 
tlireatraied Dutch supremacy in the rural districts, and aroused 
the apposition of Hofmeyr, who secured the passage of amend¬ 
ments through the Cape parliament which destroyed the prindplt 
of equal rights. Such was the position when the convention 
reassembled in May at Bloemfontein to consider the amend¬ 
ment of tlic various legislatures. Through the firmness of the 
Tran.svaal delegates, supported by the Progressives; the principle 
of equal rights was retained; the concession made to the .Cape 
was the abandonment of proportional representation, while 
one-memhered constituencies were substituted for three-mem¬ 
bered constituencies. The document embodying the alterations 
in the draft act was signed on the i ith of May and the convention 
dissolved. In June the referendum on union was taken in Natal, 
and resulted in a complete rout of the separatists. There voted, 
for the draft act ii,i2t, against it 3701—majority for union 7420. 

South Africans had thus after seventy years of discord agreed 
upon union. It was a momentous Step, the essential pre- 
PuMiiagot l*™"*tey to that fusion of the white races of South 
at Act Africa upoh Which the prosperity of the country 
puioa, dep^ds; aiid a step rendering easier the ultimate 
attainment of imperial union. A delegation carried 
the draft act to England, and, recast in the form of an imperial 
bill, it was submitted to the parliament at Westminster. The 
imperial p;overnment made but one alteration of consequence— 
that explicitly placing the control and administration of toatters 
“ specially or differentially affecting Asiatics ” in the sole control 
of the union parliament. The bill passed through parliament 
unaltered, the only Jarring note in the debates in either house 
conccriiing the exclusion of natives from the franchise (save in 
the Cape province). This decision was deplored by all parties 
in'the British parliamrtit, but it was reco^ized that to alter a 
decision deliberately coihe td by South African statesmen would 
wreck the union. .Tne measure, known as the South Africa Act 
1909 received the Royal Assent on the soth of September, and 
subreqaently the 31st of May igj^the eighth anniversary of the 
sighing of tjie articles of pedeC at Pretoria—was fixed as the date 
for the formal. esUblislunent of the Union. 

The interval between the paasing of the South Ahica ^t and 
the establishment of union was employ^ by the various colonies 
in hansea !n order. This task, on the 'ecofthmjc 

si^ was retulered .easier by the gradual return of commercial 
prosperity. An agreement between the Transvaal and the 
Port'Ugaese govemntents, chncluded in April 1909, whU<e the fate 
of the draft constithtiojl was stflj in doubt, assigned to Louren^o 
Martpies 50, to ,5$ % of the import trade to the Rand, and (with 
certain exceptions) provided ior free trade in native products 
between the Mozambique province and the Transvaal, 'Jhe 


Portuguese further agreed to facilitate the recruitment of natives 
in their territory for work in the Rand mines, and in consequence 
Kaffirs were obtained in sufficient nuraWs to replace'the 
Cbine.ve coolies os they were repatriated. Ihe agreement was 
to IftSt teh years, and provision was made for its recognition 
by the government of the Union. The native protectorates, 
Basutoland, Swaziland and Beehuanaland had been left by the 
South Africa Act under direct imperial control. As to Natal and 
Zululand, there was a disposition to leave to the new govern¬ 
ment the task of dealing with the natities tberC but both the 
Transvaal and Natal adopted on Asiatic exclusion policy which 
gave rise to much friction. In the Orange River Colony, 
Genera! Hertzog aroused much opposition by administering 
the education ad in h way which forced the teaching of Dutch 
in a rather arbitrary fashion. This was a point of importance, 
inasmuch as, by the Act of Union, elementary education was left 
(for five years) in the hands of the provinces. The diveigence 
of views was so great that shortly after the Union had been 
established private schools were opened in opposition to those 
of the provincial administration. 

Ih the autumn of 1909 it became known that Lord Selborne, 
whose .services in bringing about the union were generally recog¬ 
nized, would not remam to repre.scnt the Crown in in¬ 
augurating the new form of government, and the choice y* . 

Of the British government fell on the home secretary, * 

Mr Herbert Gladstone (who was in March igio created Viscount 
Gladstone of Lanark), as first gqvemor-general of the Union. 
Lord Gladstone had the re.spQnsibility of summoning the first 
prime minister of the Union—a task rendered more difficult as 
the decision bad to be taken before the first election to the 
Union parliament was held. There had been a strong agitation 
for a coalition cabinet, and negotiations took place to this end 
between General Botha and Dr Jameson. These efforts ended 
in failure. They had met with the determined opposition of 
Mr Merriman (the Cap premier), of the Orange Free State Boers, 
and of the Bond, which had lost the counsel of Hofmeyr. That 
typical leader of the Cape Afrikanders had died in Londoti, 
whither he had gone as one of the delegates to lay the draft con¬ 
stitution before the British parliament. Towards the end of 
May, Lord Gladstone called upon General Botha to form a 
ministry, which was constituted from the ranks of the existing 
cabinets and included Natal ministers as well as strong 
Boer partisans like Mr Fischer and General Hertzog. m 
Merriman declined to serve under General Botha. The formal 
proclamation of the Union took place on the 31st of May. 

Hie first general election, held on the 15th of September, was, 
perhaps inevitably, fought to a large extent on racial lines. 
The Dutch Afrikander candidates stood as “ Nationalists,” while 
their opponents took the name of Unionists. In Natal the British 
section of the electorate (four-fifths of the whole) preferred to 
maintain an indepeadent attitude. The elections, which resulted 
in a Nationalist majority of 13 over all other parties, showed that 
the Unionists werestronger than had been thought. They secured 
37 s®ts, while 13 were held by Natal Independents. The plb 
were remarkable for the defeat of three ministers—General 
Botha (by Sir Percy Fitzpatrick) at Pretoria East, Mr Hull 
(by Sir George Farrar) on the Rand, and Mr Moor in Natal. 
General ^tm decided to retain office, and seats for him and 
Mr Hull were found by means of by-elections. Mr Moor was 
nominated to the senate, as were, amop; others, Mr W. P. 
Schreiner ahd ex-President Reitz (irtio became presidwit of 
that body). On the 4th of November the first session of th?' 
Union Parjiainent was opened by the duke of Coiihaught. 
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SOUTHALL NORWOOD, an urban district in the Brentford 
parliamentary division of Middlesex, England, suburban to 
London, 12 m. W. of St Paul’s Cathedral, on the Great Western 
railway. Pop. (1891), 7896; (1901), 13,200. Brickfields, 
flour-mills and chemicsd works are established in the district, 
which is also largely residential. The Grand Junction Canal 
serves Southall. Cattle markets are held weekly under a grant 
of William Ilf. The Elizabethan manor-house of Southall 
remains, and the parish church of Norwood, though greatly 
restored, has Early English and Decorated portions, a canopied 
tomb dated 1547 and brasses of the 17th century. 

SOUTH AMBOY, a city of Middlesex county. New Jersey, 
U.S.A, on Raritan Bay at the mouth of the Raritan River, 
about 27 m. S.W. of New York City. Pop. (1900), 6349, of 
whom 1700 were foreign-bom. It is served by the Pennsylvania, 
tlie Central of New Jersey, and the Raritan River railways. 
A railway drawbridge and a traffic bridge across the river 
connect the city with Perth Amboy. South Amboy is 
important point for shipments of coal from .the Pennsylvania 
mines. The Pennsylvania Railroad Company and the Sus¬ 
quehanna Coal ^mpany have coal docks here 'and the latter 
has great storage yards. Among the city’s industries are the 
mining of clay and sand, and the manufacture of terra cotta. 
&uth Amboy^ originally a part of South Amboy township 
(mcorporated m 1798), was laid out in 1835, was incorporated as 
a borough in 1888, and became a city under a general state law 
in 1908. 

SOUTH AMERICA. The early physical history of the South 
American continent as recorded in the rocks has been exten- 
i)*»»*ipm»ji#s'vely obliterated or greatly obscured by the events 
at the of its later history. The early land areas are supposed 

CoatiuaM. tQ be only approximately suggested by the present 
exposures of granite and gneisses. The largest of these old land 
areas is along the east of the continent, extending with a few inter¬ 
ruptions from the mouth of the Rio (le la Plata to within a short 
distance of the mouth of the Amazon river. North of the present 
Amazon valley and occupying the present highlands of Guiana, 
north-east Brazil, and south-east Venezuela was another one of 
these old land areas—a large island or a group of islands. A 
chain of islands extended from the Falkland Islands along 
what is now the entire west side of the continent. Upon these 
ancient shores were laid down the sedimentary beds of the. 
Camlnian seas. At the dose of the Cambrian period the 
continent was elevated, many of the former islands were joined 
toother, and the continental land area was considerably 
enWged. Ibe Silurian seas, however, still covered the ba.sin 
of the Paraguay, extending from the Serra do Mar on the 
Brazilian coast to the axis of the Andes oh the west,^ and 
covering at the same time a considerable part of the basin of 
the Rio Sfio Francisco, fifiing the straits between the Andes 
and the Hatto Grosso hktdands and opening east through the 
repon now occupied by oie lower Amaz6n valley. 

IXiring the Devonian period there vw a still furtha e^ge- 
ment of continent through elevation and the joining of 
islimds, and #.e disappearance'of the bid Silurian sea m the buin 
the Rib Slo'FVanmco bh the east of the continent. In earl^ 
Catboniferons times tfae ata atiU ooveiad a narrow belt ihnmgh 


the lower part of the Amazon 'valley, and part of what is now the 
Andes lying south of the equator. During Permian times the 
basin of the Paraguay and the south-east coast of Brazil ^was 
covered with lagoons and swamps in which here and there coal 
beds were laid down. At the close of this period molten lavas 
broke through the earth’s crust and flowed over and buried 
large areas in what is now Paraguay and south Brazil. 

There was a general depression of the continent during the 
Qetaceous pericid and the ocean covered most of the contment 
as we now Imbw it. The Serra do Espinha(o along the east coast 
of Brazil was above water tuid the coast-line between the Rio de 
la Plata and Cape St Roque was little different from what it is 
at present. But through the highlands of Brazil from near Per¬ 
nambuco west there was a broad sound containing many islands 
extending to the base of the Andes and possibly connecting with 
the Paci& Ocean. In the extreme north there were also many 
islands, bays and sounds, while a continental mass occupied the 
region of the Antilles. To the south the Atlantic Ocean filled 
most of the lower Paraguay basin and washed the eastern bases 
of the Andes. There was shallow-water connexion during this 
period between South America and southern India, through Ae 
Antarctic regions, probably by way of Australia. 

In Early Tertiary times great changes took place in the 
geography of South America. The contment rose much higher 
than its present elevation, the coast lines were extended ocean- 
ward, and the continent was considerably larger than it is at 
present. The Abrolhos Islands on the tast coast of Brazil were 
then a part of the mainland and the seashore was some aoo m. 
further east. The Falkland Islands were also at that time a 
part of the continent, and South America had land cemnexion 
through the Antarctic regions or through the south Pacific 
Ocean 'with New Zealand and Australia, and through the West 
Indies region with Cuba and North America. Toward the 
close of Tertiary times the continent sank again beneath the 
ocean and salt water flowed into the Amazon and Orinoco 
valleys, turning the Guiana highlands again into an island or 
group of islands, and again separating the continent from 
^d connexion with other continents. The valleys of Rio 
Magdalena, Rio Cauca and Lake Maracaibo were bays that 
covered laige areas of adjacent territory. 

It was during the Tertiary period that the continent took on 
its most characteristic features. Volcanic activity culminated; 
the Andes rose from low ridges and islands near sea-level to be 
one of the greatest mountain systems of the globe. This elevation 
was partly due to the uplifting of the continent en masse, partly 
to faulting and folding of the rocks, and partly to the pouring 
out of lavas and the accumulations upon the surface about 'vents 
of other volcanic ejectments. This 'volcanic activity was not 
confined to the main range of the Andes, but extended into 
Venezuela and the islands along the north coast, to the plains 
of Patagonia, the highlands of &e liarani basin and as far east 
as the islands of Fernando de Noronha. In recent times volcanic 
acti'vity has greatly diminished over the continent and has 
[ entirely ceased almig its eastern and north-eastern parts. Ibe 
great elevation and depression of the continent de^ly oSected 
the dimate over certain large areas. For example, along the 
east coast, where winds blew on-shore, the rainfall was greatly 
increased during the elevaticn, while tiia later depression 
brought about a corresponding diminutiim of the rainfall. In 
Pleistocene times the south of the continent stoixl somewhat 
lower than it does at present, so tiiat the ocean covered the 
. plains of Patagonia and La Plata. Duri^ tbe_glacial epoch the 
south of the continent and as far north as latitude 27 ° <»> the 
west coast 'was covered with glaciers tlutt flowed down fitsn 
the mountain ranges. On the east side of the mountains 
the gladen did not extend so far north as they did on tfie 
iweat side. The^ieis through the high Andes werealsq Ipigw 
and longer than the^ are at present; there were no glacien m 
the element or Brazilmn portion of the cisitinent. 

paytteal Geography.—tha , South American continent rises 
abruptly from the ocean floor along nearly all of Its ooast, but the 
rttnyginift pf. tfaw jn oil 
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w^tem tban on (ibo side. Fsom Vftiparkiso to the IstbnuM 
of F^qaiDA, a lUsiaace at 3000 m., the great Andes) themselves) s^ 
Su^nmrkaa upper or subacrial portions of mountains wiioso 

bases arc 10,000 ft. below the surface of the Pacific 
’^r" Oocan. Soutli of Valparaiso thf io,ooo-foot contour 
lies well out irons the coast, but opposite the Straits of Magellan it 
approaches within 150 m. of the poast-line. On the east side of the 
Continent the 1 poo-foot contour passes to the east of the Falklans} 
Islands showing that this group stands upon a submerged shelf or 
sluiuldecot the continent. From the mouth of the Kio do la Plata 
northward the jooo-foot submarino contour keeps at a distan)» of 
from 50 to 130 m. ofi the shore ncorl)' tp Sahia, prazil; from Bahia 
northward and around Cape St lioquc thus same contour is dose 
inshore, and the bcc-an-floot sinks abruptly to a depth of 5000 ft. 
North-west of Cape St Roque the Guirtinental shelf of shallow waters 
widens until oplktsite the mouth of the Amazon the looo-foot contoiir 


upon and form parts of this shallow continental shelf. 
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The ntrikintf “fcaturM bf the land relief of South America aret (i) 
The great Andean moantain dialn with its aocompanying sairow 
lying hptwsua it and the ^ifio Ocean. (*)The 
Brazilian plateau with the Sierra do S^ar apd Sorra dp 
Espinhaco' neat' the AtUuitfic and spreading westward 
and northward to the heAi of the continent. (3) The hiritlands 
of dkttiana and Venezuela between the Orinoco and memontn of the 
AipaKga'vfe) The lowlgnda that spread out along the three main 
linos of cimtinental drainage, namely the Orinoco, the Amazon 
and fhe Ffira|itay naalns. 

. The phjisiem features of the west coast are bold, and, in many 
parts, eietremriy picturesque. Fkoim Cape Horn, where the peaks 
of the .sopthem end of the Andes form tho islaiw of, 

Tierra dei FwW to the Isthmus ,pf l^ama. the great toJdJJlera 
follows the coam-llne closely and at an ev^ distance fpm' it- The 
low coastal beltbetwem the ocean and the mountains mis an avera^ 
wfidth of :cibast 40 nt., and on rare qceashHW, when tils weather is 
favourable, the raotmtains are visibifl ifinin tho sea naatly sB thg; 
way from the Straits erf Magellan tp Panama. South of 41° S. the 
coast is characterizod by a vast system Of fjords and l^nds, probably 
produced by the recent silbmer^noe of a mountain 'system and the 
consequeiit'lawMIion Of‘its‘sttMqp^«ided'Vitteyii the ocean. The 


manyislands along thlajpaat of the coast, Ittekding Chiles, Wailings 
ton and the Tierra del Fuego group itsalf ore but the hi^ portiona 
of these mountains that have remained above wirier, while ^yth 
Channel and the other sounds on the west coast and the Stasits 
of Magellan 400 m. long and 4 to zo m. wide, are the submoiged 
valleys. In Smyth Channel at many places the glaciers flow noimy 
or quite down to soa-lcvol. Some of the islands are stoep«sidud> 
barren and uninhabited peaks rising to an rievation of 4000 ft. above 
spa-level. North of 41' S. the west coast is but little indented, sjui 
there are but few good ports. Along the northern port of tiio 
oemtinant from GnayE^uil to Panama the coastal belt is covered 
with tropical vegetation; but from a Uttlc south of Guayaquil 
to 30° S. much of the coast is a sandy, arid and barren ^kali 
desert. Across this arid belt flow the streams that descend from 
the high mountains, and along these are fertile valleys. Many 
of tlie smaller stieams, however, do not reach the sea but diy up 
on their way across the arid eeastgl plain. 

The Cordillera is a broad ridge u^n which rise many great isolated 
peaks. Near its northern end the range divides: one brip^i 
western Cordillera, continuing northwara'iicar the coakt^hewrida 
branch swings eastward and ends with the northern side of the island 
of Trinidad, while a third division, the Sierra do pprijn, mnsnortll- 
ward between the valley of tije Magdalena and Lake ^aracaibm 
Tlic western slope of the main Cordalcra ifi steep, and is scored' by 
narrow steep-siaed valleys; the eastern stope is usually more gentle, 
and the valleys arc less precipitous. Umu the CordiOeran ridge 
rise many of the highest peaks m the world. The following are sptau 
of the most noted, with their elevations:—* 


,. Bnow-linc 

Elevation, (appsojamate). 


Aconcagua . « . 
Mcroedazio , , , 

Tupungato . . , 

Illmhpu (Soratat. . 

Illimani , . . . 

Clumhorazo . , . 
luncal . . . . 

Cutop>axi . . • . 

Antisana .... 
Gayambo .... 
T<mma .... 
Misti , . . . . 

Maipo .... 
Siena do Santa Marta 
Pichiiicha.... 


The snow-Hne of the thpuntains 14 goherally Ipwer on the east than 
on the west side. Of the Andean peaks those of Ootopaxi, Timgu- 
ragua,Maipo and Sangai are the highest active volcanoes in the world. 
There are many glaciers in the Andes even beneath the sqaatpr 
itself; and tho^q these glaciers are spjall and to 

the highest peaks, tpward its southern end tucirig Smyth Channel 
and in the Strait of Magellan, they are large aiid flow fer down the 
slopes, and at sovcml places enter the sea. 

The pastian side of the oontmant is in strong physical contrast 



2g° ^o' to *9° 30' the Serta do Mar makes this the moat pictilresque 
portion of the east coast of South America. The mountains riso 
m maqy places directly from th? eoaehqre to a.n elevation of zooo ft 
In plfttes these fen» bare grinite v?ate whi^e in pij^iy tbpy are 
covered from base to summit with the'mosl luxuriant tropical 
vegetation. On this part of the coast are some of thC finesit and 
most beautiful hacbouxs in the world, notably those >af Rib de Janeiro, 
Santos and Victoria, fopnpd fey fl de^fissjon sufeworged, the 
coastal v^lleysr 

The ra^o or group of moqntain Ranges knowp undpr the general 
name of Setra do 'kmr falls away toward 'the niwtii an'd ibeSt in a 


name 01 serca do mar falls avray toward the north and west m a 
gently slopiiw piatoan eommomy called' tiic Brazilian highlands. 
On this Bzarilinn platogu the hgghMt nointo of syhitdt the eigyatiogg 
arc fenotrn are as folkng^. . 




abtlioriiClaB tltlfhT In ‘Irhiftf p fso.,'**).. offtteiS)aftmistli^Mi.I 








































































































SOUTH AMIRIGA 


♦S7 


high which coptumo with oooasjoiw hit<^Ptions to the moutt 
OffliS Amaaphl About Cap^ St Roque the toart ii covered with 
'jihttd duneii. Ttom the AbroBioe l»&nds it(Wa»w«ni to iooMtude 
37‘ !We 3 t of Cape St Roque, there are tnmrcotai reofa.tscnafiiof them 
eevet 4 mUes oh shore apd mauy milssihi teujitfa and moadth, while 
in other places they follow the coast-line for a hundred miles or more 
with a fOw Intdrruptions, now tonchlng the short, and now standing 
oat two' or throe miles from the land. Along the parts of the coast 
where the reefs occur ate also reefs of hard sandstone that are 
. flften mistaken for coral reefs. Tliese stone reefs stand like artifieW 
walls or breakwaters across the mouths of the smaller rivers and the 
choked up viflloys, and thus form several important ports on the 
north-east coast •. such are the ports of Pernambuco, Natal, Rorto 
Segiwo, -and others of minor importance. North of the mourn 
of the Amazon the coast is loWj mnnh of it is swampy, and all of it 
is fojest-covered as soon from the ocean. This low coast extends 
as far north and west as the headland north of the Gulf of Pana 
where the Merida or Venezuelan branch of tlio Andes reaches the 

SO&. { 

Ip swpihom Voneiuela and Guiana and northern Rraul is a plateau 
commonly known as the Guiana highlands, above which rise several 

peaks. Elevation 

ft. 

..® 74 ° 

Ouida.. • 8500 

.. 

.. 

Tills highlaaad region is mostly forest-covered, but it contains also 
huge areas of open graas-covored plains. . , ., . j 

Earthquakes occur throughout the entire length of the Andes; 
the shocks are sometimes of sufficient violence to do serious damage 
to cities and towns and to destroy many lives. Such disturbances 
are almost unknown along the Brazilian side of the contment. 

The ea.storn coast of South America has remarkably few islands, 
and these are mostly small, except Trinidad ofl the coast of Vcmezum 
and the islands of the Marajd group in the mouth of the 
Mati*. Amairon. Trinidad (area, 1755 sq- «”.) is separated 
from the continent by the Gulf of Pana. Along the north^ edge 
of the island is a range of mountains about 3000 ft. liigh, which are 
ceoloBically the eastern end of the Cumana range of the Vonc^olan 
mainland. On the south side of this teland is the f^us P>rth to 
—most extensive deposit of asphalt known. West and north of 
Trinidad, and lying farther off the coast, are sovraal small islands ot 
historical interest and commercial importance : Tobago, Marganta, 
BlanquiUa and the Curacao group. Ofi Cape St Roque (230 md is 
the miaU Fernando de Noronha group of yolcamc wtods- Jlte 
main island has an area of only 12 sq. m. Though this i^nd is 
separated from the mainland by a channd 13,0^ ft. deep, rt i^y 
stMds upon file submerged corner of the Souw Amoncan rontment. 
The Ro^ is a smaU iSand 80 m. west of Fernando de Notonhm 
The Falkland Inlands in Ut. 31* cover an area of 6500 sq. m.; theix, 
shores kte indented by long tortuous channels that have the ajmear- 
anco omving been madeNy the depression of a hflly land l^aee.' 
One of these onannels separates the two main islanda Mt Adam, 
the highest peak on the group, has an elation of x3ooft. The 
group Stands upon the submerged edge of the oniHnent, tom winch 
ft isAoparated^ a shallow sea. Its flora Md fauna show that it 
WM feSSra ^rt of the mainland. TJe Jifta dd 
n* islands as wdl as the many islands both large and small that 
west Sart “fer nor^th as'latitnde 4*",^ aOtto higher 
pwripns of the continental margin left above wate Wto this part 
MScontinent was depressed. The islands of Juan Fernandez in 
the samelatitude as Valparaiso, and the G^pagos ^up unme- 
under thO equator are the only others on the west coast 

Orinoco and the Paraguay or lU Plata riw , 
••atBiin.'loiutly dfidn an area of 3,686,400 sq. m. Loss jmpoj^ 
^ but vet large and ftnportaht streama are the Magdalena 

**"*"• hi doiombia, the S 4 equib 6 in British Guiana and the 

nonv stream from Its uwnth almoM; flo the VuM&m W 

• WafyT Sho^ the falls thrte wresto are aa nav%»Wf 

Except atCftidbs "fhe AiBa«6il tt nSUr'hew eohflned 
to jf sm^chanud/lmt It sprt^s OrSf a Vast flo<Wl‘^m and flws 
wiui'iLuugmsh^cnrrent through,'tlloni8attiJs Of Idde' channds' tha^ 
'.nns' fWipjSmth eadh olihBr,sotliatOTO tinflraU|iar■uriflh 
SotfflJttngUish the main chawrtl. ttVW if 

-!j- it--* across it sees a'UfaW mirisdOW*^ at b<% 

TtEWUr,,, grtkf fresh'.trttte tltoflUed'with 


'm'cho 

Maad» 

ForObe 


Y VMi«ur wave* m 

^idSlong'aiestrtaiui 


Qbidot. Velha Pobte, Pari,. 
topppS^Wlia are ifisible from tjie tiVer, 
of S^de channeU are evwywhere 

The valley, however, is not al* forest-oovored. From ny tlyo 
Oyapok on, the Guyana frontier^ tenrt of o pen 
intertmted only bythe wooded tanks of 

^totdtoe^re^nXth^'h^waUpt; 

v^rd around this devated region and then f 

are visible along its right baalq while on its left-are v^ strotthes W 

flat, treeless, grass-covered plains fhat extend to 

CortliUeia de Merida. The mam stream is navigable during a part 

of the year for a distance of Jooom. or more. a 

Under the name of Rio de la Plata may bo included the Ottoy 
and the Paraguay, vfhich eater the ocean through tte Xa Flag 
estuary, and the Paraind whii^S »ost 

Paraguay. It is a noteworthy feature of the streams Unteif^ 

the^^uay or La Plato basin thflt toany of S 

arid regions on the west ^ 

the rainy forest-covered regions of Brazil are all 

S up^ Paraguay is a sluggish stream winding through j^s- 

^7erS pUinsTttei over wftti Wlm tre^ 

isolated ;pak8 Uke so many islapds in a great ^e. The (Mm 

is a vastWin. almost porfectiy flat, covered wi& ^ 

and much of it with water, lying along 1;he west side Of the RiO 

Paraeuay in northom AxgeutJJ^ and in Pataguay. 

TlM Sao Francisco, the largest river that lire whollj i« ®r^, 
rises in the highlands of Mihas Geraes hi latitude ji® and flows 
Sh-Ltward*^ol with the coast untU it reachre latitude p” 3 d' 
whore it bends sharply to the right and enters the Attolic. It flo^ 
OTtody through a huly or mountainous oounto It fa naviguble 
along its lower course pearly to. the tsEs <d ^ iJi. 

from its mouth, and also above the fahs. 

•lena fa a crooked mud 4 y stream About 2000 m. long add Mv^blf 

’'^j^ro^tbe^kre of South America are mountain ^eS in 
Andos or along its base. Lake Titicaca in BoU^ fa, m respect bf ^ 
elevation and position, the most roraatkable Of its ^ 
in the world. Its surface is 12,543 IL A?”''® seed*^,. ^ 
it has an area of nearly stw sq. m. and “ "IS^um d«^ 
and never freezes over. This lake dtokarges into a.rtarffi 
supposed to have no outlet. I-ake Junin or Cldnuhaldocha ®h,'ti^ 
plateau east of Lima, has m altitude 

of 200 sq. m. Along the eastern base of the Andto fa soUflim 
Argentizm is a setio^f lakes whose basins wot pfo^Wy 
tto glaciorB that formerly flowed down tom tto. 
west, ^^e are many lAw, both fa«e 

flood-plains of the great nvers of »uth Aftenca, but th ese OT 
n^ly phases of rivre deydonment. Along the 
Sso ocoasiS lakes of biacEsh water produced *® 
of the coast and the closing of the open mouths of estaarire 
formed.or by saud bar^beaches thrown up by the sea. Suchfa 
L^a PateTfa^thern Brazil and many imalto ones on ^e 
uoasti Lake Maracaibo on the 

large narrow-necked bay tike those of ^o de Janeiro had Balli^, 
ja& than a true lake. , . , _ .ssi, 

F/ow.—The warm, wet, tropical portions of South 
especially favourable to the developmrat of ^ 

^t has therefore furnished an unusually large 
useful plants. Among these are several vsiuaWe woodAi riiPl>«- 

of the mSt flropical valWys. Th®^!^ 
matted with imdeigrowtti ms to be almost IsspenstraWot, Falmf > W 
most oba«ioto^,nn«* l?ea«i|ifid ^ fiRf' 
developmenTlp the Anumn Mg^ 
of forms: sofas nave ttifaks 

^ <fMt or fadre fa diameier, ethile: oMsm are f 
penoH. ■■B«««»hai)Si«row,to4nBWm»^^ 
ifangeettota streams. The shaded Pottons of 

abound in beautiful ferns, some qi which are so sm^ as to 
ifamosdofae, Wlflie others imtX- tfa* d im w iln na Bt- trwto-i IWS the 
“°*^tii8.plant8iof a»,op«M»toposl»va#pStWM#WP®aWW?® 

i; that'they 
ittofaspofaes.'' la 
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Ibe U^h tablo-lands of nouthem Brazil, tiowcver, the aranearian pine 
grows in bosutiiul forests as far north as Barbacona in the highlands 
near the headwaters of Rio Francisco. In the north-west of 
the continent the western slopes of the Andes are covered with a 
dense tropic^ vegetation, white on the cast th^ slopes are compara¬ 
tively bare. In the high mountains the flora is scanty and bears 
a general resemblance to that of the temperate regions; 6o % of 
the genera arc like (hose of the temperate 7.onn.s, but the species are 
peemiar to the Andes. In the south of the continent plant life is 
necessarily less tropical. 

Fauna. —^The fauna of South America includes a large number of 
species but relatively a small number of individuals. With local 
exceptions this seems to be true of all the forms of life within the 
tropical portions of that continent. The land mammals are nearly 
all small; the tapir is the largest of them, and is found only in the 
northern two-thirds of the continent. There are many species of 
monkeys, all of them arboreal in their habits. The only reptiles 
that ore at all abundant arc lizards, and in some places alligators. 
The alligators do not extend south of the La I^ta region. Of snakes 
only the Ixia constrictor and the water boa are large, and these, like 
all other kinds, are not abundant. Certain ruminants having long 
woolly bait are found only in the high Andes; these are the llamas, 
alpacas and vicuflas. The llama has been domesticated and is used ' 
for carrying small burdens. The condor, the lamest living bird of 
flight, inhabits the lofty Andes. The insects of the highest moun¬ 
tains are related genencally, but not spcciilcally, to those of the 
temperate latitudes of North America—a fact understood by biolo¬ 
gists to mean that there has been no migration across the inter¬ 
mediate region since the glacial epoch. Owing to temperature and 
dlimatio conditions the life forms of the high Andes, whether animal 
or plant, are more nearly related to those of the lower regions to 
the south than to those of the lower regions to the north. 

The fresh-water fish fauna of the Amazon region is the richest in 
the world. The distribution of species shows that there has long 
been cUrect communication between the drainage of the three great 
river systems, namely, the Orinoco, the Amazon and the Paraguay. 

Inhabitants .—At the time of the discovery of the South American 
continent by Europeans, the races inhabiting it differed greatly 
among themselves in customs, languages and civilization. They 
had then generally developed the arts of spinning, weaving and the 
manufacture of pottery, and locally were skilled in certain kinds of 
metallurgy, sculpture, architecture and agriculture. These abori¬ 
ginal peoples liave necessarily been profoundly affected by the inva- 
aion Of European races and the importation of African races, but 
in some localities their descendants still form the bulk of the popula¬ 
tion, and the native American languages are still spoken. 

Immediately after the discovery of South America the western 
and northern portions of the continent and the region of the Kiu do 
la Plata began to be colonized by Spaniards, while the eastern portion 
was colonized by the Portugese. To these races were added 
Africans, for many years imported as slaves, especially into Portu¬ 
guese tarritQi;y. Of late there has also been a large immigration 
of Italians into Argentina and southern Brazil. In Argentina about 
l8 % of the population is foreign-bom, and of these 56 % are Italian, 
*2 % Spanish, and 11 % French. In Chile only 2 -3 % of the popula¬ 
tion is of foreign birth. 

Spanish is the language of the country from the eastern end of 
Venezuela through all the northern and western parts of the conti¬ 
nent apd over a large part of the Paraguay basin. Throughout 
Btaril, which covers little less than half cn the entire continent, the 
language is Portuguese. South America is therefore pre-eminently 
n Latin continent; its few British, Dutch and German colonies count 
for less in the great ensemble of its population than do the dejileted 
aboriginal races themselves. 

PdiHcal Geography .—The continent was first visited by Euro¬ 
peans in 1498, when Cefiumbus upon his third voyage touched 
at the mouth of the Orinoco. Other navigators 
■ shortly Mowed and sailed along the northern and 

eastern coasts, and by 1509 the coast had been visited as far 
Mth as the Rio de k Plata. In 1513 Balboa discovered the 
Pacific Ocean in th8 Gulf of Panama, and in 1520 Magellan 
'(properiy Magalhdes) phased through the straits of Magellan 
lindclRp^d the Pacific Ocean. Inl^d the earliest explorations 
followw jbe Amazon river; but aside from Uie discovery of the 
Bze, course, tuid character of the river and its immediate shores, 
they were m but little importance. Great impulse to exploration 
and development was given by tbe.silvor mines of Peru and kter 
by the &k<ivefy of gold and diamonds in tiie highlands of 
iwaitil. 

Hie early settlement of South America by Europeans began 
Aortly after the discovery of the continent. These settlements 
were.rpriginally colours undw’ the control of Spain and of 
I and they renulned for ^me tiihe dependencira of the 

mothei countries. Eventuafiy, however, they became indepen¬ 


dent. For many years most of these countries were more or 
less disturbed by internal dissensions and revolutions, but in 
process of time, and as industries and ccanmerce have become 
better established, the governments have become more stable. 

The political divisions of the continent are liest seen upon an 
ordinary map, and verbal descriptions of them are therefore 
omitted. Brazil is the krgest and most important single country. 
The bulk of the remainder is divided into several Spanish-speak¬ 
ing republics that border the continent from Venezuek on the 
north to Patagonia on the south, while between Venezuek and 
the Brazilian frontier on the north-east are tliree comparatively 
small countries known as British Guiana, Dutch Guiana and 
French Guiana. These Guianas are the only pkces at which 
colonies under European control are established on the mainknd 
of South America. There are, however, a few islands that belong 
to European countrie.s, such as Trinidad, Tobago and the Falk¬ 
land Islands to Great Britain, and Curacio, Buen Ayre and Oruba 
to Holland. 


Industries and Commerce .—The industry that gave the first great 
impetus to the settlement of South America by Europeans was 
mining. The silver deposits of the Andes awakened 
Ihe cupidity of adventurers shortly after the discovery miaing. 
of the continent, and large numbers of Spaniards poured into that 
region. The mining of silver that had begun in tliat part of the 
world in prehistoric times has continued down to the present day. 
The Potosi mine-s of Bolivia are supposed to have yielded in all over 
a billion and five hundred million dolkrs' worth of silver. The 
guano of the coast of Peru and the nitre beds of Chile are now, and 
liave long been, amoi^ the most important and valuable natural 
deposits of the kind in the world. In the world's production of 
borax Chile ranks third; in the production of tin Bolivia ranks 
third. 

In 1093 grild was found in the highlands of Brazil, and within a 
few years Minas Geraes (“ General Mines '’),[aB the mining district was 
called, came to be the leading gold-producing region of the world. 
The mines reached their greatest productiveness between 1752 and 
1761, when the annual yield was worth about six million dollars. 
During the early period most of the gold came from placer washings. 
Many mines in the hard rocks have been opened, some have been 
worked out and exhausted, and some are still in operation. The 
total gold production of all South America for the year 1895 was 
estimated at about $13,000,000. 

In 1729 or possibly a little earlier diamonds were .also discovered 
in the gold districts of Brazil, and a fresh impetus was given to 
European immigration and to the importation of African mves to 
work the mines. From tliat time down to the discovery of diamonds 
in South Africa Brazil was the leading producer of diamonds in the 
world. The diamonds ore found in three widely separate districts: 
in the state of Minas Geraes in the vicinity of Diamantina, in the 
state of lialiia in the vicinity of Lenfdes, and on the headwaters of 
the Paraguay River in the state of Matto Grosso. The Bahia region 
also produces carbonados, or the black diamonds used in the manu¬ 
facture of diamond drills. The best estimate possible places the 
market value of the diamond production of Brazil from 1729 to 1883 
at $100,000,000. Of late years Brazil has led the world in the 
productuin of monazite, which occurs on the coast of Bahia in the 
form of beach sands. In 1^5 the outout of manganese by Braril 
was second only to that of Russia. .'There are enormous deposits 
of iron ore in Minas and Silo Paulo, though but little developed at 
present. The agates of southern Brazil are famous. 

The forest industries are chiefly such as depend upon the natural 
products of tropical forests. They include the gathering of rubber, 
cacOo, coca, ipecac, balsam copaiva, cinchona bark, - , . 

palm fibre (piassiba), brazil-nuts and Paraguay tea. . V* .™ 
The bulk of the worid's supply of cacto comes from ■"s"®"'™'- 
Ecuador, Brazil, Venezuela and Colombia. There is much wood 
suited for fine calfinet work, but the facilities for sU|mlying such 
woods are limited. The agricultural industries are chiefly those 
suited to tropical epuntri^ Thoee that have reached the greatest 
development are the growing of sugar cane and the manufacture 
of sugar, and the growing and raepamtion for niarket of cotton, 
coffee and tobacco. Sugar is made mostly near the sea-CoOst from 
near Rio. de Janeiro .porthwaifi aipng the east^ aide of the 
continent. Cotton is grown in the intmor from ^hk northward, 
while the chief coffee-producing region is in the &azttian etfito of 
Sko Fnok, Rio de Janeiro, Minas, Ewirito Santo and Bahk. wheat 
is one of the chief agrkultural products of the Argentine Republic. 
The most important jpusti^ indu^trifee ace in the region ahratthe 
Rio de k Plata, where wool growing and sf^-roking hawi’nached 
ft dcvciopiQi^t* , i 

The manufacrivdng Industries are necessarily not. set IlljQ d^eloped 
,as those of older countries. , In the eaf}y nisttmy m 
.the South Ametican cohmiais. the home 4oantrlei..Ve(e' 



SOUTHAMPTON EARL OF 


489 


direct legislation, while tradti with other than the parent countries 
was prohibited. For some lime after the independence oi the new 
countries, facilities for manufacture and transport were poor, while 
the lack of established commercial relations and facilities retarded 
their growth. The development of manufacturing industries has 
been more marked of late years, though internal development is 
still retarded by the lack of iiighways. 

The exterior commercial relations of South America were at first 
naturally and necessarily with Spain and Portugal. In time other 
Eurrmean countries established relations with the rising 
South American cities, the relative importance of Spain 
bamnienw. Portugal in South American commerce has greatly 
diminished, and the bulk of trade Ls now with other countries. 

Exports and Imports op Three South American Countries 


(In millions sterling, annually c. 1906-1010.) 



Imports from 


Exports to 



United Kingdom . 

20 

United Kingdom 

• »5 

Argentina - 

Germany 

9 

Belgium . . . 

. 8 


United States . 

9 

Germany. . . 

. 8 


United Kingdom . 

6 

United Kingdom 

. 11 

Chile . . 

Germany . . 

5 

Gormnnv. . . 

• S 


United States . . 

2 

United States . 

. 3 


United Kingdom . 

2 

France . . . 

. i '5 

Uruguay . 

Germany 

I-I 

Argentina . . 

■ 1'4 

France .... 

I 

Germany. . 

1 


Chief Exports of Three American Countries 
(In millions sterling.) 

. _ f Animals and products. 

Argentina . ^Agricultural products. 

i t.'offec. 

brazil . . iKuhher. 

i Nitrates. 

Clide . . ^Copper. 


Settlement. - The continent as a whole is but sparsely settled. 
The total population in 1905 was reckoned to be ,18,482,000. About 
half of it, including all the most inaccessible portions, had a popula¬ 
tion probably not much exceeding what it had at the period of the 
discovery. It averaged five persons to the square mile, while in 
North America it was i .1 and in Europe 104 to the square mile. The 
most thickly populated parts arc on and near the sea-coast. On 
the east seaboard a more densely populated narrow belt follows the 
coast from near Natal just south of Cape St Roque to and south of 
Buenos Aires. About the cities of Pernambuco, Bahia, Rio de 
Janeiro. S 4 o Paulo, Rio Grande do Sul, Montevideo and Buenos 
Aires the areas of greater density widen, and, in some instances 
(notably near Rio de Janeiro, Sao Paulo and Buen s Aires) extend 
inland for several hundred miles. The consideraiJ}' populated 
belt begins on the west coast about latitude 42° and follows 
northward and eastward to the island, of Trinidad on the Venezuelan 
Coast, tiiough there are .stretches of coast almost entirely unin¬ 
habited. Several of the largest cities of South America compare 
favourably with the finest cities of Europe. The best streets of 
Rio de Janeiro, Montevideo, Buenos Aires and Valparaiso are among 
the most attractive in any part of the world. The large cities are 
all well supplied with water, lighted with electricity, possess facilities 
for transport and are suppli^ with public libraries, museums of 
science and arts and educational institutions. 

Communications .—The commercial relations of South America 
with the outside world are maintainei! by a large number of regular 
and w^-equipped lines of steamers running between its ports and 
European ports. There is also a large freight business done by 
steamers sailing at irregular periods, and by sailing vessels. Con¬ 
nexions with the interior of the continent were for a long time con¬ 
fined to navigation along the principal streams and to tedious 
overland travel on horseback along almost impassable trails. Since 
1858, however, when the first 30-m. section of the Dom Pedro II. 
railway from Rio de Janeiro to Queimados was opened, railways 
have extended far ifiland and even across the Andes. The boring 
61 the tunnel completing railway connexion between Buenos Aires 
and Valparaiso was completed in November 1909. Railway 
building has been eapeciaUy activo in Brazil and in the Argentine 
Rimubke. From Rio de Janeiro and Sko Paulo lines now penetrate 
the highlands of Minas Geraes, while from Buenos Aires they cover 
the most productive portions of the Argentine Republic, and bring 
some portions of the interiois of those countries into close communi¬ 
cation with all p^s of the world. In the meanwhile river and 
coastwise navigation has greatly developed. 

The railway mileage of the various countries was approximately 
as follows in 1906 

Miles of Railway. 

Argentine Republic. 

Bcwvia. 700 

Brazil. 10,408 

■ ' ' Chao . . . . . . ' . . . . »,8oo 


Colombia. 
Ecuador . 
Paraguay. 
Peru . . 

Uruguay . 
Venezuela 


Miles of Railway 
. 411 

• 

136 

• 1>ZI0 , 

5*9 
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York, 1900); E. ROclus, Nouvelle giographie universejle. AnUrique 
du Sud. (Paris, 1893), a monumental work; Wilhelm Slevers, Siid 
und Mittelamerika,' zk Aufl. (Leipzig and Vienna, 1903), thia 
work contains a valuable bibliography at the end of the volume; 
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Andes, and the articles on the separate countries. (J. C, Br.) 


SOUTHAMPTON, EARL OP, an English title borne by the 
families of Fitzwilliam and Wriothesley. In 1537 Sir William 
Fitzwilliam (r. 1490-1542), lord high admiral of England, was 
created earl of Southampton. A son of Sir William Fitzwilliam 
of Aidwarke, near Rotherham, Fitzwilliam was a companion 
in boyhood of Henry VIII., and was knighted for his services 
at the siege of Toumai in 1513. Later he was treasurer of 
Qirdinal Wolsey’s household, and was sent several times to 
France pn diplomatic business. As vice-admiral he commanded 
a fleet when England and France were at war in 1523. He-was 
comptroller of the royal household, chancellor of the diichy of 
Lancaster, and keeper of the privy seal. He went to Calais to 
conduct Ajme of Cleves to England and wrote in flattering terms 
to Henry about his bride. While marching with the English 
army into Scotland he died at Newcastle in Octob« 1542. He 
left no sons and his titles became extinct. 

In 1547 Thomas Wriothesley (1305-1550) Was created earl 
of Southampton. Entering the service of Henry VIII. at an 
early age, Wridthesley soon made himself vwy useful, to his 
royal master, and he was richly rewarded when the monasteries 
were disstilv^, obtaining extensive lands between Southampton 
and Winchester. Having been on errands abroad, he was tnade 
one of the king’s principal secretaries in 1540, and was kni|^ted 
in the same year; in spite of the fall of his patron, Thomas 
Cnanwell, he rose higher and higher in the royal fAvour, and in 
t s42 h was said that he almost governed Ova^iM in Bnriand. 
He sought to bring about an alliance betwoen England ahd 
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Spain in 1543, and was created Baron Wriothesley of Titchfield 
in 1544. Having been lord keeper of the privy seal for a few 
months, he became lord high chancellor in 1544, in which capacity 
he became notorious by his proceedings against Anne Askew. 
He was one of the executors of Henry’s will, and in accordance 
with the dead king’s wishes he was created earl of Southampton 
in February r547. However, he had committed an offence in 
appointing four persons to relieve him of his duties as lord 
chancellor and advantage was taken of this to deprive him of his 
office in Ma^ch, when he also ceased to lie a member of the 
privy council. Again in the council Southampton took a leading 
part in bringing about the fall of Somerset, but he had not 
regained his former position when he died on the 30th of July 
*550. His successor was bis son, Henry (1545-1581), the and 
ea»l, one Of the Roman Cathohe nobles who conspired for the 
release of Mary Qtfeen of Scots. He died on the 4tli of October 
1581 and was succeeded by his son, Henry, the 3rd earl (see 
below). 

For the career of the ist earl see Lord Campbell, Liws of the Lord 
Chancellors; E. Pass. Judgss of England; and the various state 
papers and letters of tlie reign of Honry VIII. 

The 3rd earl was succeeded by his son Thomas (1607-11)67) as 
4th earl. When the diroute begam between the king, and the 
parliament he took the side of the latter, but soon the violence 
bf its leaders ^vc him into the arms of Charles, one of whose 
most loyal advisers he remained thenceforward. He was however 
very anxious for peace, and treated on behalf of the king with the 
representatives of the parliament in 1643, and again at Uxbridge 
in 1645. Having paid over £6000 to the state, Southampton was 
allow^ to live unmolested in England during the Common- 
woal& period, and on the restoration of Charles II. he was made 
lord hi^ treasurer. As treasurer he was remaricable for his 
freedom from any taint of corruption and for his efforts in the 
interests of economy and financial order. He died without sons 
on the 16th of May 1667, when bis titles became extinct. 
"Much of bis property passed to his eldest daughter Elizabeth 
(d. 1693), wife of Edward Noel, ist carl of Gainsborough (1641- 
1689). The name of the earl is perpetuated in London in South¬ 
ampton Row and Southampton Street, Holborn, where his 
London residence stood. After the death of ].,ady Gainsborough 
the London property of the earl pa.ssed to her sister Rachel, wife 
of Wi^aan, Lord Russell, the patriot, and later to the dukes of 
Bedford. 

In 1670 the mistress of Charles II., Barbara, countess of 
Castlemaine, was craated duchess sf Cloveland and countess of 
Southampton. Her son, Qiarles Fitzroy (1662-1730), was 
created duke of Southampton in 1675, this title becoming extinct 
wliea his son William died in May 1774. 

The barony of Southampton was created in 1780 in favour 
of Charles Filaroy (1737-1797), a grandson of Charles Fitzroy, 
snd dulcc of Grafton, he being thus, like the holders of the duke¬ 
dom of Southampton, deicended from Charles II. and the 
duphess of Cleveland. The title is still held by his descendants. 

SOOTHAMPTOB. HEKBY WBIOTHESLEY, 3RD Earl of 
(*573-'624)i one of Shakespeare’s patrons, was the second son of 
H^y Wripthesley, and carl of Southampton, and his wife Mary 
Brow^, daughter of the ist Viscount Montague. He was born 
«(t Cwvdray House, near .Midhurst, on tlie 6th of October 1573, 
and succeeded to the title ip isSi, when he became a royal ward, 
under the immediate ewe of.Lord Burghley. He entered St 
John’s^ColJpge,. CamlM-idge,- in 1585, graduating M.A. in 1589; 
and hi& name was entered at Gray’s Inn before he left the 
university.. ,At tlie age of seventetai he was presented at court, 
where he was soon counted among the friends of the earl of 
Essex,,and was, distinguished by extraordinary murks of the 
qpeep’s favour. He beewne a rmuwficont patron of poets. 
Nashe dedkatedi his romance of Jaeit Wilton to him, and Gervase 
Markham his ppenv em Sir Rjchawl Grenville’s last fight. His 
name jis also associated; with.Bomabe BwTo^’s ParthtnopMland, 
and with, tlie-,WorWr of Wiordes of John Flcinoi, who 
Wfw fo^someiyaam.athw peJhonsd.seryice.asitewilMr ^ IMiani 
But It of the drama and especially of Shakespeare 


that he ia best known. “My Lord Southamptwr and Lord 
Rutland,” * writes Rowland White to Sir Robert Sydney m 
IS 99 ) “ come not to the court . . . They pass away the time in 
London merely in going to plays ewry day ” (Sydntf Papers, 
ed. Collins, ii. 130). Vmss arid Adonis (1593) is dedicated 
to Southampton in terms expressing respect, but no special 
intimacy; but in the dedication of Lucrue (1594) the tone is 
very different. “ The love I dedicate to your lordship is 
without end . . . What I have dwie is yours; what I have to 
do is yours; being part in all I have, dbvoted yours." Nicholas 
Rowe, on the authority of Sir William Davenant, stated in his 
Life of Shakespeare that Southampton on one occasion gave 
Shake.speare a present of £to6o to complete a purchase. 

Nathan Drake in his Shakespeare and his Times (1819; vol. ii. 
pp. 62 seq.) first suggested that Lord Southampton was the 
person t<6 whom the .sonnets of Shakespeare were addrc.sscd. 
He set aside Thomas Thorpe’s dedication to the “ onlic-begetter ’’ 
of the sonnets, “ Mr W. fi.,” by adopting the very unusual 
significance given by George Oiahners to tlte word' “ begetter,” 
which he takes as equivalent to “ pTWUrer.” “ Mr W. H.” was 
thus to be considered only as the bookseller who obtained the 
MS. Other adherents of the Southampton theory suggest that 
the initials H. W. (Henry Wriothesley) were simply reversed 
for the sake of concealment by the publisher. It is possible in 
any case that too much stress has been laid on Thomas Thorpe’s 
mystification. The chief arguments in favour of the South¬ 
ampton tlieory are the agreemewt of the .sonnets'with the tone of 
the dedication of Lacrece, the friendly relations knoum to have 
existed between Southampton and the poet, and the corre.spon- 
denee, at best slight, between the energetic character of the earl 
and that of tile young man of tlie sonnets. Mr Arthur Aclicson 
(Shakespeare and the Rival Poet, iy»3,) brings much evidence in 
favour of the theory', first propounded by WUliam Minto, that 
George Chapman, whose style is parodied by Shakerocare in the 
2i.st sonnet and in Love’s Mmur’s Last, was the rival poet of the 
78th and following sonnets. Mr Achoson goes on to suppose that 
Chapman’s erotic poems were written with a view to gaining 
Southamptem’s patronage, and' that that nobleman had refused 
the dedication as the result of Shakespeare’s expostulations. 
Tlie obscurity surrounding tlie subject is hardly lightened by 
the dialogue I,‘tween H. W. and' W. S. in Willebie Ms Aviso, a 
poem printed in 1549 as the work of Henry WiUobic (g.v.)' If the 
sonnets were indeed addressed to Southampton, the earlier' 
ernes urging marriage upon Him must have been written before 
the beginning (1595) of his intrigue with Elizabeth Vernon, 
cousin of the carl of Essex, which ended in rsgiS with a hasty 
marriage that brought down Queen Elizabeth’s anger on 
both the contracting partbs, who spent some tiw in the 
Fleet prison in consequence. The “ Southampton ” theory of 
the sonnets cannot be regarded as proved, and must in any 
case be considered in relation to other interpretations (see 

SlIAKESI^eAXE). 

Meanwhile m 1596 and 1$’^ Southampton had been.aotively 
employed, having accompanied Eisex on his twtr esgieditions 
to Ca<fiz and to the Azores, in. the latter of which he distinguished 
himself by his daring tactics. In 1598 he had a brawl at court 
with Ambrose Willoughby, and later ih the sameyear'hrottended 
Sir Robert Cecil on an embassy to Faris. In he went to 
Ireland with Essex, who made him general of his horse, but the 
queen insisted that the appointment should be eaocelled, and 
^uthamptem returned to London. He was deeply invdved 
in Essex’s conspiracy against thO quetti.aiid in Februgty ifioi 
was sentenced to death. Sir Robert Cccd ohtmned thb cottimu- 
tatioB of the penalty to imprisonnteftt for Ide. 

On the accession of James I. Southampton resumed his place 
at court and received numerous honours from the new king. 
On the eve of the abortive rebellion of Essex he had induqed the 
players at the Globe Theatre to revive Richard 11 ., and on his 
release from prison in 1603 he resumadihaa. conneximi with the 
stage. In' 1603 he entertained Queen Anne with a pmtformance 

' Roger .tfanners, 5.th earl of Rutland, a dose ally aad friend of 
Southampton. 
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bf low's Laboufs Lost by Burbage and his company, to which 
Shakespeare belonged, at Southampton House. 

Southampton took a Considerable share in promoting the 
colonial enterprises! of the time, and was an active member of the 
Virgmia company’s cbliricil. He seems to have been a horn 
fighter, and engaged in more than one serious quarrel at court, 
being imprisoned for a short time in 1603. He was in more serious 
disgrace in i6ai for his determined opposition to Buckingham. 
He was a vohinteer on the Prottstant side in Germany in 1614, 
and'in 1617 he proposed to fit out an expedition against the 
Barhstrypirates. In 1624he andhis elderson enrolled themselves 
as volunteers for the United Provinces of the Netherlands against 
Spam. Immediately on landing they were attacked with fever, 
to which both succumbed, the father surviving until the 10th of 
November 1624. 

There exist numerous portraits of Sonihamptrai, in which he 
is depicted with dark auburn hair and blue eyes, compatible with 
.Shakespeare’s description of a “ man right fair.” Sir John 
Heaumont (1583-1627) wrote a well-known elegy in his praise, 
and Gcrva.se Markham wrote of him in a tract entitled Honour 
in his Perfection, or a Treatise in Commendation of .. . Henry, 
Earl of Oxenford, Henry, Earle of Southampton, Robert, Earl of 
Essex (1624). 

For further information see '' Memoirs of llenrj' Wriothcslcy, 
the third Earl of Soutliamplan," in Boswell's Shakespe tre (i82p, x.-;. 

A, ^^ son., where many of the defies on Southampton are printed; 
also Nathan lOrake, Shakespeare and his Times (1817), ii. J-20; 
Sitincy Lee. Life of William Shakespeare (1608); Gerald Massey, 
The Seoret Drama of Shakespeare's Sonnets (t 888); Samuel Butler, 
Shakespeare’s Sonnets Heennsidered (l8y5), where there is some 
distinctive critieism of the Southampton theory (ch. v.-di); 
an artido liy William Atehor, "Shakespeare’s Sonnets. The Case 
against Sontbampton," in the Fortnightly Review (l)ec. 1897); 
ami Sidney Lee's article on Southampton in the Diet. Nat. lUog., 
argping in favour of his identity with the hero of the sounds. 

B. Alvor, in Das neue Shakespeare Evangeliwm (Munidi,' 1906), 
bi'ings forward a theory that Southanipton and Kuthuid were the 
authors of the'Shakespeare trd,godiea and coniedieB respectively, and 
borrowed WHIiani Shakes})<w.rc’a name to secure themselves from 
Jiliiialiclh’s suspicion. 

SOUTHAHPTOR, a municipal, county, and parliamentary 
borough df Hampshire, England, a seaport., and county in itselt, 
79 m. S.W. by S. from Ixmdon by the London & South Western 
railway. Pop. (1901), 104,824. It is finely situated near the 
head of Southampton Water, an inlet of the English Channel 
which forms the estuary of the river 'je.st; on a peninsula 
bounded cast by the river Itchen. There are considerable remains 
of the old town walls, dating from Norman times, but strength¬ 
ened on various later occasions. The most remarkable portion 
occurs on the western side, where for a distance of nearly 100 
yds. the wall is arcaded on its exterior face. The wall was 
Blrehgthened by towers at intervals, such a.s tlie Arundel Tower 
at the north-western comer. The site of tlie castle, on the 
western side near the water, is built over, but the wall is well seen 
here. The castle was originally a Saxon fortress, and was rebuilt 
mi the erection of the walls. It was partly demolished in 1650, 
and in 1803 -its reconstnaction was begun by the marquess of 
Lansdo'wne, but was not completed. Near the site.there are some 
very ancient houses, one Of whicJi, known as -King John’s Palace, 
is of the highest interest,^as it is considered to be earlier than any 
example of the rath century jn England, and is well preserved. 
Of tlie ancient town gatfes the Bar or North Gate, South Gate, 
West Gate, and Blue Anchor Gate remain. The first three 
are important7-the South and West gates date from the early 
14th century, while Bar Gate, as it stands, is later, and retains 
excellent D^orated work. Numerous early vaults remain 
belqw the bouses within ’the walls, llie two old churchos/ St 
Michael’s, the central '*ow)er and lofty spire of which rise ftom 
NorniaB arches,' and Holy Rood, partly ),)ecorated, are grektly 
modetnkbd. St Michael’s contains a Norman font of black 
Riaible, compiMble with that in Winchester Cathedral. All 
Saints’Chur^ dotes'front 1795, and among numerous modern 
ohuroheg St Meiry’s, erentdd from designs by G. E. Street, is 
potenorthy^ and ioooupKs the nte of a Saxon church# llie 
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chapel of St Julian, where French Anglican services are held, 
is of transitional Norman architecture, greatly ^tered by , 
restoration. It was originally attached to the hospital of God’s 
House, founded in the time of Henry III. for eight poor persons, 
the existing buildings of which are modern. In the tht^l are 
buried the earl of Cambridge, Lord Scrope, and Sir ’Thomas 
Grey, who were executed in 1415 outside the Bar Gate for 'con¬ 
spiracy against Henry V. The chapel was allocated as a place 
of worship by Queen Elisabeth to certain Protestant Walloon 
refugees. The priory of St Denys, an Augustihian foundation 
of 1124, gives name to a suburb by the Itchen, and haS left only 
fmgmentaty ruins. 

In the municipal offices interesting ancient regalia and records 
are kept. Tlie Gildhall, used as a court-house, is in the uppw 
part of Bar Gate. Noteworthy modem buildings are the public 
library, com exchange, custom-house, and assembly rooms# 
Tlie Hartley Institution, founded under the will of Mr H. R. 
Hartley, contains a library, museum, art gallery, lecture hall^ 
laboratories, and school of science and art associated with that 
of South Kensington, London; the foundation was created for 



the advancement of natural history, astronomy, antiquities, 
and classical and Oriental literature.. The Edward VI. grammar 
school was founded in 1550 and reorganized in 1875. and occupies 
modern buildings. Alderman Taunton's trade school was 
founded in-1752, and incliides a technical department. The 
ordnance, survey office is the headquarters Of the ordnance 
survey department of Great Britain and Ireland. The Ri^ 
South Hampshire Infirmary is the principal of numerous benevo¬ 
lent and charitable institutions; To the north of the old town 
are the East and West Parks and the Hampshire county crideet 
ground, and to the south the small Queen’s Park. South¬ 
ampton Common, with its fine avenue, north of the town, was 
formerly pari of the-manor of Shirley. There is a statue in the 
park of Dr Isaac Watts, the theologian (1674-1748), a native of 
the town, in whose memory the Watts Memorial Hall was 
erected in 1875. The headquarters of the Royal Southampton 
and the Royal Southern Yacht Clubs are in the town. 

The history of the modem importance of Southampton as a 
port be^ns with the creation of a pier and harbour commission 
in 1803, and the erection of the Royal Victoria Pier (open^ 
by Princess; afterwards Queen, Victoria) in 183s; Bub its 
present' pro,sperity really dates from the opening of iwlway 
commumcatibn w 5 lh London in 1840.' The harboar is one of^'the 
finest natural harbours in the.kiagdom, and has the advantage 
of a doable tide, the tide of the English Channel giving) it' high 
water first by way of the Solent and two hours later'by way of 
Spithtad. In 189a the docks, which lie at the touthem.end of 
the peninsula, became the property of the London & South 
Westd-n Railway Conrpany. They measure about 300 acres, 
oompiisingcirtehsi've qua;n in'both the Test and the Itchen 
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rivers, with 28 ft. and upwards of water at low water of ordinary 
spring tides,, and over 15,000 lineal feet of accommodation; the 
Empress dock, iSJ acres, with a depth of 26 ft. at low water 
spring tide; the outer dock, 16 acres, with,j8 ft. at low water 
spring tide; and the inner dock, lo acres. In 1907 the construc¬ 
tion of a new dock was undertaken, to cover i6 acTes, with a 
depth of 40 ft. below low water. There are also two coal barge 
docks capable of floating 10,000 tuns of coal at one time. There 
are five dry docks, having from 29 ft. to 12 ft. depth of water 
over blocks at neaps. The Prince of Wales, or No. 5 dry dock, 
qiened in 1895, was at that time the largest single dock in the 
world; it is 750 ft. long by 874 ft. wide at sill, and 112 ft. at cope 
level. In 1905 a sixth graving dock was opened, having a 
length of 875! ft., and a width of 90 ft. at sill and 125 ft. at cope 
level. The principal passenger steamers sailing from the port 
are those of the Royal Mail Steam Packet Company for the 
West Indies and the Pacific (via Panama) and for Brazil and the 
River Plate &c., and the Union-Ca.stle line for the Cape of Good 
Hope, Natal, East Africa, &c., Iwth of which companies have 
their headquarters here. New York is served by the American 
line, the North German Lloyd line, &c. Regular steamers serve 
the Channel Islands, Cherbourg and Havre, the principal English 
ports, Dublin, Belfast and Glasgow; and local steamers serve 
Cowes (Isle of Wight) and other neighbouring ports. The South 
Western Company owns the local railway stations (Town and 
Dock and Southampton West, besides suburban stations), but 
through connexions are made with the north by way of the Great 
Western and Great Central and the Midland and South Western 
Junction railways. Among the principal imports are cocoa, 
coffee, grain (including Indian corri), fruit, provisions (including 
butter, eggs and potatoes from France and the Channel Islands), 
wines and spirits, sugar, wool, and other foreign and colonial 
produce. Exports are all kinds of manufactured goods, such as 
cotton, linen, woollen, worsted and leather goods, machinery 
and hardware. 

Southampton gives name to a suffragan bishopric in the 
diocese of Winchester. The parliamentary borough returns 
two members. The county borough was created in 1888. The 
town is governed by a mayor, sheriff, senior and junior bailiffs, 
13 aldermen, and 39 councillors. The area, which includes the 
suburbs of Shirley, lYecmantle and others, i.s 4501 acres. 

History—There was a Roman settlement of some importance 
on the site of the suburb of Bitterne on the E. bank of the 
Itchen. It was walled, and inscrilied stones, coins, pottery, &c., 
have been found. It is probable that after the Danish invasions 
of the I ith century the modern Southampton {Uantune, Suham/r- 
ton) gradually superseded the Saxon Hantune as the latter did 
the Roman settlement, the site being chosen for its .stronger 
position and greater facilities for trade. It was a royal Iwrough 
before 1086, and a charter of Henry II. (ii54'5) declares that 
the men of Southampton shall hold their gild liberties and 
customs as in the time of Henry I. Richard 1 . in 1189 freed 
the burgesse,s from tolls and all secular customs. In 1199 John 
refieated the grant and gave them the farm of the customs of their 
own port and those of Portsmouth at a yearly rent of jfzoo. 
Henry 111 . in 1256 granted all the liberties and customs enjoyed 
by Winchester. Grants and confirmations were made from 
the reign of Henry III. to Henry VI., that of 1401 (2 Hen. IV.) 
granting further to the mayor, and bailiffs cognisance of all pleas 
to be held in the Gildhall (guyhalda). The charter of incorpora¬ 
tion was giycn by Henry VI. in 1445, under which the town was 
governed by a mayor, 2 bailiffs and burgesses, while by charter 
of 1447 the neighbouring district was amalgamated with the 
new borough as a distinct county under the title of " the town 
and county of the town of Southampton.” Further privileges 
were granted by successive kings, and a charter was finally given 
by Clwles I. in 1640. Southampton has returned two members 
to parliament since 1295. The inhabitants appear to have had a 
prescriptive right to hold a cattle-market, which was confirmed 
by Henry rv. in 1400, and later by Elizabeth. Markets on 
Wednesday,for cattleand Friday for corn are now held. Trinity 
lair^, datit^ fnnn the year 1443, is now a pleasure fair. In 


medieval times Southampton owed its importance to the fact 
that it was the chief port of Wincheiter. It had a large impart 
and export trade, and in the 13th century was the second wi ie 
port in England. Wool was very largely exported, and the fact 
that it was brought to this port to be .shipped probably led to the 
first establishment of the woollen trade in the W. of England. 
The rise of London as a port, the prohibition of the export of wool, 
the loss of the Winchester market after the suppression of the 
monastic institutions, and the withdrawal of the court led to the 
gradual decline of trade from the i6th century onwards until 
railway facilities and the opening of new dockyards gave South¬ 
ampton the position it holds to-day. 

See Victoria County History: Hampshire, iii. 490 scq.; B. B. 
Woodward, History of Hampshire (l-ondon, iSOi-o); Kcv. 
Silvester I>aviu.s, History of Southampton (London, 1883). 

SOUTHAMPTON, a township of Suffolk county. New York, 
occupying the western part (W. of Eastliampton) of the 
soutli-caslern peninsula of Long Island, S. of the Pcconic 
Bay and N. of the Atlantic Ocean. Top. (1900), 10,371; 
(1910), 11,240. Separated from the ocean by a narrow 
beach only, in the south-western part of the township are 
the nearly landlocked East Bay and Shinnecock Bay, and 
farther east are Mecox Bay (landlocked) and other ponds 
near the ocean. At Canoe Place, an old portage, Shinne¬ 
cock Bay and Pcconic Bay arc less than 3 m. apart. On the 
northern shore of the township are the small settlements called 
Flanders, Southport, Sebonac, North Haven and North Sea. 
Nearer the south shore and served by the Long Island railway 
are Speonk, Westhampton, Quogue, Good Ground, Shinnecock 
Hills, Southampton (pop. in 1905, 2213), Water Mill and Bridge- 
liampton, from which there is a branch line of the Long Island 
railway to Sag Harbor. Good sailing and sea-liathing are obtained 
at .several places; and the golf links of the Shinnecock Golf Club, 
at Shinnecock Hills, is one of the best in the country. The first 
“ summer cottages ” were built near the village of Southampton 
in the latter part of the decade 1870-1880, and the summer 
colony was long called the " New York Annex ” or the “ Annex.” 
The village of Southampton has been called the Newport of 
Long Island; in it is the Rogers Memorial Library (1893). The 
whale fishery was formerly important; it began here about 16(10. 
The Shinnecock Indians long took part in it and many of the 
men of the tribe were lost in the wrak of the “ Circassian ” here 
on the 3i.st of December 1876. The Indians now on the reser¬ 
vation are mostl. mixed bloods with a large proportion of negro 
blood. Southampton was settled in 1640, probably before 
Southold, by a “ contain’ of undertakers ” formed in March 
1639 at Lynn, Massachusetts, who received from James Forrett, 
agmt of the proprietor, William Alexander, Lord Stirling, a 
patent dated the 17th of April 1640 for 8 ra. square of 
land and whose deed from the Indians is dated the 13th of 
December 1640. Their first attempt to settle was broken up by 
the Dutch. The name may have been taken in honour of Henry 
Wriothesley, carl of Southampton. Tlie settlement was a 
commercial scheme, and in spite of the rigid Puritanism of 
Abraham Pierson, their first pastor and a sympathizer with New 
Haven, the people voted to attach themselves to Connecticut 
(1645 j The Mosaic law was adopted for the government of the 
township. In 1678 Governor Edmund Andros, in a note to the 
home government, said: “ Our principall places of trade are 
New York and Southampton, except Albany for the Indyans.” 
The village of Southampton was incorporated in 1894. ^ i 

See Geo. R. HowoU, Early History of Southampton, L. /. (and od., 
Albany, 2887), and the Tottm ReQOfd$ (4 vols., Sag Harbor, i874r 
2879), with notes by W. S. PeUetr^n. 

SOUTH AUSTRALIA, a British aslonial states fonnii^ part 
of the Commonwealth of Australia. (Fqr map, see AusTraUa.) 
It lies between 129' and 141° E. long., has Queensland, New 
South Wales and Victoria on the E., Western Au.stralia on the 
W., and the Southern Ocean on the S. ; Orighudly its northern 
line was 26° S. lat.; by the addition of the Northern 
Territory the area was extended from aq. m, to 

903,690, and the northern border oarried to the Indian Ocean ; 
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but 'by acts «f 1910 this territewy was made over to the federal 
government. It is, however, described below. 

The southern coast-line shows two large gulfs, Spencer and 
St Vincent—the first 180 m. long, the other loo. Spencer Gulf 
is open to the ocean, while St Vincent Gulf is partly shielded by 
Kangaroo Island, with Investigator Straits as itswestirn and 
Backstairs Passage as its eastern entrance. Yorke Peninsula 
separates the two gulfs. Eyre’s Peninsula is to the west of Spencer 
Gulf,and at its southern extremity are Port Lincoln, Sleaford Bay 
and Coffin’s Bay, of which the first is the most important. Along 
the Great Australian Bight are several small bays, and the 
junction of South and Western Australia is on the Bight. Going 
eastward from the Gulf of St Vincent is Encounter Bay, through 
which there is an entrance to Lake Alexandrine, the mouth of 
the M urray River. Tlie Coorong is the name given to the narrow 
sheet of water, nearly aoo m. long, formed by the Murray and 
separated from the ocean by a very narrow strip of land. Lacc- 
pede and Kivoli Bays are the only other important indentations 
of this coast. In Northern Territory are several important 
indentations, Melville, Adam, Arnheim and Raffie.s Bays, Van 
Diemen’s Gulf, Port Essington and Port Darwin (lat. 12“ S.). 
The Gulf of Carpentaria divides the territory from Cape York 
Peninsula of Queensland, the more important inlets on the shore 
of the gulf in Northern Territory being Caledon Bay and Limmen 
Bight. Tlie principal island belonging to South Australia is 
Kangaroo 1 sland, situated at the mouth of the Gulf of St Vincent; 
it is also the longest Australian island, measuring 210 m. by 85 m. 
at its widesit part. Off the north coast of Northern Territory are 
Melville and Bathurst Islands, the Wessel group, and Groote 
Eylandt in the Gulf of Carpentaria. 

Mountain ranges arc not an important feature of the country, 
which, on the whole, is level where not slightly undulating. In 
the south of the state the principal raises run north and south; 
the Mount Lofty range, beginning at Cape Jervis, runs' parallel 
with St Vincent’s Gulf and at one or two points touches 3000 ft.. 
Mount Lofty, near Adelaide, having an elevation of 2330 ft. 
Tlie Flinders range rises on the eastern shores of Spencer Gulf 
and extend-s north for several hundred miles, terminating near the 
so-called Lake Blanche; there are in this range several isolated 
peaks which attain 3000 ft., the most prominent being Mt 
Remarkable, 3100 ft., Mt Brown, about the same height, and 
Mts Arden and Serlc, about 3000 ft. The Gawler range, 
running across Eyre’s Peninsula, south of the lakes, attains an 
elevation of about aooo ft. at several points. Beyond Lake 
Torrens the ranges tend in the direction of north-west and after¬ 
wards east and westerly; and occasional surnmits reach 5000 ft. 
Northern Territory is traversed by several minor ranges, but the 
country has not been thoroughly explored and the heights 
and direction of the ranges have not been in all cases determined; 
no elevation above 2000 ft. has, however, been discovered. 

South Australia is by no means a well-watered country, but 
there are some fine streams in the north of Northern Territory. 
In South Australia,proper the Murray enters the sea at Lake 
Alexandrine, after having received the drainage of three states. 
The Torrens, Wakefield, Hindmarsh, Tuman and Gawler are 
unimportant streams; on the banks of the first named is situated 
the city of Adelaide. From Queensland flows the Barcoo, or 
Cooper’s Creek, into Lake Eyre, which also receives the Macumba, 
with its tributary the Alberga, and several other rivers. These 
are rivers only when they are filled with the torrential rams of 
the interior, and for the most part are depressions destitute of 
water. Northem Territory is marked by an absence of water 
except at the extreme north, where there are several fine rivers, 
some of which are navigable for over too m.; the most not^ 
worthy we : the Roper, flowing into Limmen Bight m the Gulf 
of Carpentaria, the Liverpool, the South Alligator, the Adelaide, 
the Daly and the Victoria. There are numerous lakes shown 
on the maps of South Australia, but none are perinanent; they 
4 m dgiressions filled by the riVers in times of flodd, but otherwise 
watf ^ss or containmg shallow pools of salt water. (T. A. C.) 

V tao/eirti.-i-JSouth A-astmHa may be idivld«a geOlogfcaMy into four 
parts, the geology of each of which U so dlitiwit that theytaay be 


conveniently considered apart. These divistons are (1) the Groat 
Valley of South Australia and the adjacent highlands that border 
it, (2) the Lake Eyre Basin, (3) the Western Plateau, (4) the basin of 
the Lower Murray, with (5) the Northem Territory. * 

The western division consists of a plateau of Archean gneisses, 
granites and schists, which extend across Australia from the Eyre 
Peninsula on the south to the northem coasts on Port Darwin. 
In the south-western comer of the state the Archean plateau is 
separated from tho Southern Ocean by the Cainozoic limestones 
of the Nuliarhor plains, which extend from the shore of the Great 
Australian Bight to the foot of the Great Victoria Desert. Thence 
northward, the Archean rocks form the whole foundation of the 
country, until they end in a scarp, the “ so-callod coastal range," 
to tho south of the Gulf of Carpentaria, and in the exposures near 
Palmerston, on Port Darwin. This plateau bears occasional deposits 
of later age. The chief of those are the Ordovician rocks of tho 
Macdonneli Chain; they there trend approximately west-north¬ 
west to east-south-east, and represent part of the old Lower Palaeo¬ 
zoic mountain clutin, which appears to have once extended across 
Australia from Kimberley to Adelaide and Tasmania. To the 
north-east of the Ordovician rocks of the Macdonneli Chain are the 
Cambrian deposits of Tempo Downs and the head of the Herbert 
Hiver. Some Jurassic iresh-water deposits occur in basins on the 
plateau, having been proved by a bore, now being put down, in the 
nope of forming a flowing well at Lake Phillipson. 

In contrast to the striking uniformity of the Western Plateau 
is the geological complexity 01 the part of South Australia known as 
" the Counties," including the settled districts in the south of fhe 
state around Spencer Gufi. The country is underlain by Archean 
and granitic rocks ; they are exposed in the Gawler Range to the 
west, in the Archean outcrops near the New South Wales frBIltier, 
on the railway to Broken Hill, and at the foot of the highlands, 
along tho western edge of the Murray basin. The highlaiids of 
South Australia consist mainly of contorted Lower Palaeozoic 
rocks, including the best repr^ntative in Australia of the Cambrian 
system. These Cambrian deposits, in addition to yielding a rich 
Cambrian fauna, contain a long belt of glacial deposits, the discovery 
of which is due to W. Howchin. These highlands form the whole of 
the mountainous country to the east of Lake Torrens; they extend 
southward to the highlands behind Adelaide, and form the axis of 
Kangaroo Island, while a branch from them forms tho backbone 
of 'Yorke Peninsula. The highlands end to the north along a line 
ranning approximately cast and west through Mt Babbage and 
the 'Waiouran and Hergott ranges, to the south of I-ake Eyre. 
The country to the west of Lake Torrens is a plateau, capped by tlm 
Lake Torrens Quartzites, which are apparently of Upper Palaeozoic 
age. This plateau has been separated from the South Australian 
highlands by the formation of the rift valley, in which lie Lake 
Torrens and Spencer Gulf. St Vincent Gulf occupies a foundered 
area between the Mount Izifty ranges, the Yorke Peninsula and 
Kangaroo Island. The south-eastern comer of South Australia is 
occupied by the basin of the Lower Murray, which in middle Kaino- 
zoic times was occupied by a sea, in which was laid down a thick 
series of marine sands and limestones. These rocks have yielded a 
rich fossil fauna from the cliffs beside the Murray. In the southern 
part of this district there is a western continuation of the basaltic 
sheets so conspicuous in Victoria. Some of them have be^ ejected 
from volcanoes, of which the vents are still well marked. The best 
extinct crater known is Mt Gambier. 

Tte Lake Eyre basin occupies a vast depression to the north of 
the South Australian highlands ; it is bounded to the west by a line 
of ridges and mountains of Archean and Lower Palaeozoic rocks, 
which connect the north-western end of the South Australian high¬ 
lands with the mountains on the Archean plateau at the head of the 
Macumba and the Hnke rivers. The Lake Eyre basin was occupied 
in Lower Cretaceous times by a sea, which extended southward from 
the Gulf of Carpentaria; and it appears to have beem bounded to 
the south by the northem edge of the Sooth Australian highlands, 
in this sea were laid down sheets of clays, known as the Rolling 
Downs formation. After the retreat of mis sea the clays were 
covered by the Desert Sandstone, which has been cut up by denuda¬ 
tion Into isolated plateaux and tent-shaped hills. On the margin 
of the Desert Sandstone in Queensland there are some marine beds 
interstrarifled with the Desert Sandstone, and fhe fossils fix its age 
as Upper Cretaceous. The origin of the Desert Sandstone has 
givtsi rise to conriderable discussion; but it is no doubt in the mam a 
terrestrial formation including some lake deposits. The surface 
is often converted into a vitreous quartzite by deposi^ of an 
efflorescent chert. Obsidian buttons are scattered over the central 
deserts, and have been regarded as of meteoric orimn; t^ tave 
also been oonsiderod proof of local volcanic action, but they have 
probably been scattered by the abarigines. Extensive estuamle 
deposits of Pliooen*i or osrly Plnstocene age, with a nch fauna of 
extinct marsupials and binds, occur on the plains to the eut of Lake 
Eyns* 

The Northem Territory includes the mountains of the Macdonneli 
Chain and alt the countey thence to the northem coast. It consists 
of an Archean plateau, covered In places by Cambrian and Ordo¬ 
vician .deposits. To.m noith.oi the Victonss River and the Roper 
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IUv«t, tbc eoimtary rum mto • Ugh, dissected table-land oi Aechean 
socUs; but round thu toast there ih a couiital plain including PoniiOr 
Curb(Mi{«)<ous, Cretaceous ami Cainoiiou; deposits. The Cretaccout) 
deposits inclmlw ammonites of the varinnt t-- and a species of 
AuMn. 

TlU) chief mineral jwoduct of Sonth Australia is copper, the mines 
of which occur )ii Cambrian hnsestooos along the western edge of 
the ^utb Australian higidonds at Idoonta, Wallaroo and ilnrca 
Hurra, Gdld occurs ht muinsroiei small minus in the South Australian 
higUaBde: and nlso in voc Western Plateau, as in the Tarcoola 
goldhctd: and in the Norlhcni TeiTilory, in thiu Arituega galdhokl, 
at the eustem cud ul tlie Macduuuell cliain. Gold and tin are 
sraltered in the Aiathcun PuninsuU of tlie Xorthuni Territory; hut 
hitherto tlie goid-mim's «1 South Australia have boon h ss importiint 
than those of any other of the Anelroliivn stulee. The only coal 
deposits ar«[tiiusu formed in lacustrrue dejiosits oi Jurassic t^e, as 
an Leigh’s Creek, cast of Lake Turruns, wlK'ru they have been 
mined. 

Most of the goologicnl information regarding South AustrrJia is 
Kattoned in asuiies of reports, mainly by H. Y. L Brown, publisher! 
in the pailiaincntnry papers of South Australia. Tlita-c are also 
numerous rcpoi ts by It. I'ate, W, Howchm, &c. in the TrsKs. Jl. 
Sac. S. Atutrnl. The geology of the MacdonnoU naige is desmbed 
in tho reports of the Horn MxpediGon, and the fauna of Lake Ciilla. 
bonna in Memoirs issued by Stiriing and Znitz, published by the 
Koyul Society of Smith .'Vmrtralia. The literature is catnlogeud in 
Gill's Hibliognpln/ 0/ iiotttk A^straiia (Adjuluide, iSS.t)., and tliat ot 
the Lake Eyrei basin and its adjacent islands in J. W. Grugoiy, The 
Dead Heart fj AuMralia (Kjed). The Miocene marine luana has 
been catulogueil last by Donnant and Kitson, Hecotds Qeol. Survey, 
Victoria (1905), N<». fl. (J. W. G.) 

Fama .—South Australia is not .separated from the mSghboiiring 
colonics by any natural boundaries ; hence Ihe fauna inchedes 
many animals which ore also to be found in tho land lying to the 
east and west. Tho northern half of the colony hes within the 
tropics, and possessus a tropical fauna, winch is, however, paroticoily 
identical with that of Northern yueonshuid. In spite of its imnumse 
extent north and south, and a correspondii^ diversity in climate, 
the colony is poorer in ''Jiiiual life than its neighbouis. It possesses 
thirty-five genera ot mammals. Those include both genera of the 
order JHvitotremaia—tbi) Echidna, or spiny ant-eator, and tlie 
Ormtkorhyncims, or duck-billed platypus, ibcth of whicli ore found 
also in Eastern Aiistmlia and 'Tasmania. 'The other order of Afom- 
tmtUa assochatod with Australia, the Marmpialia, is well repruselitcd 
in South Australia.. It contains seven genera of Macre^dtdae .or 
kangaroos, including the wallaby and kimgarou rati four giriera. of 
Fhalmgistiiiae, or opossums, and hva species of Haaiyuriiae, or 
"native cats." 'Two gencru of this fiunily arc peci&iu' to the 
region—the Chaetoeerews and tho AntiiJiinomys; the hitter is ioimd 
in tlie interior. It is a rauuse-liko animal with la^e ,oans, and is 
remarkable ter the elongation of its fort»ann and liind^oot and lor 
the comydste absence oi tiic hallux. The Phasealatays, or wombat, 
one of tliclargust Of the marsupials, is also found in South Australia, 
and the curious Myrmecchhu,, or ant-entur of Western Australia. 
This temaikaUc animal is about tlm siisu of a squirrel; it possesses 
fifty-two teeth (a greater numberdhan any known quadruped), and, 
UBhko the other members of its order, the fumole has no pouch, the 
young hanging fraiiL nipples concealed amongst the hair ol hur 
abdomen. The Choerupus, with peculiarly slender bmhs and a 
Much opening backwards, is iounil in the niteriar. The rcaiaining 
Mammaiia cousmt of the dingo, or native dog, and a few .siiecius 
of Mttridat, the mouse family, and Cheiraptera, or huts. Thcru are 
about 700 ^eciesof birdu, including bo upneies of ptvrroitii. Oi Uiv 
9 families psoidiui' to the Australian regiou, 5 are wi ll reprwenteU, 
including the Meliphagiim (lioney-suokucs), Caaatuidae (coibntoos), 
PiaiycMtiiaie .(broad-tailed and grate pamkeet^j Megapodiiae 
(mound-makers) and Casuaridae (cassowarieid- The laspnomod 
family is nepretenited by the Urvtmmtc, ot emu, which is hunted in 
some parts of the colony. Jicptihw aiu fairly rcircacntiwl: .tliggo aru 
fifteen species <of poisonous snakes. The iisards are very peculiar; 
South and Western Australia ooutaon twelve peculkir.genem. No. 
tailed Amp/miia exist fa the euutineul, hut frogs and toads «ru 
plentihd. 

Flortt,.^Tbe plant sjiccius resemble thoso of tho eastern coiotuos 
and Western Australm, but arc more hmited in variety, Tlie 
colony, from its dryness, lacks a number known elsewhere. Enor¬ 
mous areas Ikro.abiioBt destitute of forests, or of timber trees. 'The 
Bucalyptm family, an valmbtn for timber and gnm as -wcU as for 
armitacy seasons, are fairly represeBteU. Acacias are abondant, 
tho bark of some being an article of commerce. Blinders range 
has much of the valuable aagar.gun, tEmalyptus Corynooalyx, 
which is boing now presurved in dorest teserves. Its timber is 
very hanband strong, not warping, rraisting damp and ants. The 
hoadifiowecwl' stiingybaik, £ie;. captteUata, has a perdstent bark. 
A sort of stringybark, Hue. teirodonta, is found in Northern 'Territory. 
'The go«tyi«lvia tree iAdtntsonia) or rtionkey-,broaa of the nortSi is 
a sort of .'baobab. About 500 northern plants arc Indian. > The 
Tmtarindnsiindiem oocum in Aimhcm land, with native rice, rattans 
hBd. wiU,niUiscs> XiM cevlw ia of the ladioa miety. Bines ace 


nnmecouB in the south, pafans in tbe.itaiith; among the moat.headtifu); 
is the Kentia acuminata. Banksias are, very common jn sandy 
districts. Flowering shrubs arc common in the south, 'There are 
130 known grasses in Nortliem Tenitiry.' 

Fisheries ,—Whaling Was formerly an important industry-aboilt 
Encounter Bay, as sealing -was in Kangacoo Island. The whales 
Imve migrated and the se^ pie extern^ivtcd. On the northern 
side trepang or h6che-de-mor fishery is carried on. and jjearl fisheries 
have ben established. Of fish .within tnlrmial waters there ire 
lorty-two peculiar genera. The tropical north haft similar fish to 
thoso of north Queonsland, while those of sontherai bays wsemible 
many of the species of Victoria, Tasmania and New South Wales. 
There arc the bairacouta, bonilo, bream, carp, catfish, rock cod 
and Murray cod, conger, crayfish, cuttle, dogfish, ccl, flatfish, flat- 
head, flounder, flying-fish, gadfish, grayUng, gamawl, Iiake, John 
J 5 o®y, ray, salmon (so-callcd), sclnuqjpor, seahorse, shsBk, sole, 
squiid, swordfish, whiting, &c. Though called , by English names. 
Hie fish do not always correspond to those in Europe, The Murray 
Cod is a noble fresh-water fish. 

Climate ,—Tho climate oi South Australia proper is, on the whole, 
extremely tealUiy, and in many respects resembles that of southern 
Europe. In the south-ea.steni corner of Uie slate the spring and 
winter se.'.' j ns are most pleasant, and although the thermometer 
occasionrlly regislc-rs high in suipmcr, the heat is dry and much 
more cnil'in-.blo Ilian a much lesser heat in a moist climate. In the 
interior districts, however, the heat is sometimes very trying to 
Eurojieans. In Northern Territory the elimsto is of a troiiical 
ch. aaeter, cxci pit on tho table-laiiils where it is comparatively cool. 
Observation has determined the area of the state adapted by 
teason of seasonal rains to the growth of wht at, and in this area 
crops are ahiU)stcer(aiii;'ngricuUun) outside this acea.ifi, however, 
purely spocnlative, Tho average rwnfafl at Aftetphto taaun for a 
jieriod of 53 years was 21 '30^ in. As the rain la,... r.t seasonable 
times Ihe quantity is sufficient for cereal ciiUivatfon. The maxi- 
m»m shade temiwrature recorded at Addaidc Observatory in 
SS05 was IQQ7—the liigficst for any Aastrahan city; the minimum 
wall .i.pS and the mean temperature bvi. 


f'opulatian/—The population of South AustraJia. in i860 was 
144,11*, wd the provinre was third in importance R*oijg Uoo 
stfites forming the. Australasian group, in 18170 thoi-populationi 
stood at 183,797, wd in 1880 at a67i,jf j; in 18^it was.319,414;; 
in Mjoi, ,i6*!,<)Q4.; aoUat the end of 1903, 378,gcg. Tliase figures 
are inchisive of the population of Northern Tearitory, the pro- 
yjnre of South AustraJiu, properly-so railed, containing 374,398 
inJudiitftntSjhud Northern Terri.tory, 3810, theiW-siioctive density 
of the two .divisions beii^ one person , per iSftjuate mile and one 
por 138 sq. m, The estimated population o£ Adelaide in I'poj 
was 175,000. The number of ineJes in 1905 was 197,487, and 
tliii (amales 180,731. The births, in the same year were 8868 
and the deaths 3804,. representing 83'44 and lo’os par kwo 
of population reapectivflly. The hirtli-rate, L.w deolined 
grewtly, 

IHviding'tha years from aSbi to i«ob into fivo-yehiiy groups the 
following were the average hirth-mtBs• 


Teriud. 

Bretha jicr looo 
of'Bojjulation. 

1801-1805 

44 ’J 4 

1800-1870 

4y‘0o 


37-24 

II87C-11880 

3 fe«e 

llfgl--l«83 

38 - 5 a 


Period. 

Births per 1 poo' 
of Fopulatidn. 

' 1889-1890 

34'48 

189I-1895 

31’24 

1896.^1900’ 

tO'sb 

I 9 «o>i 905 

24*40 

if ■ t, - 


lUmtimate births ore lass freqpent in 8outh Australia.than eNewherc 
in Australia: in 1905 tfieproportion oi illegltinmte to total hiiths Was 
4 ' 37 %- 

The death-rate has always besn rsnlaikaUly light, nut having 
exceeded ig.per ioo« in any year since Ths.averages for eacii 
quinquennial pqriod from ifiOt were a^ followa :— 


Period. 

Deaths .prar tnoo 
of Populattett. 

Period. 

Deariifi'iier.tooo 
of Pojxrlatia*, 

i8oi-1865 
1860-1870 

-7871-1878 

ii876-j)Kio- 

lg8-l-iS85 

l 5 ' 7 o 

15-01 

15183 

14 ’ 9 o 

14-71 

1886-1890 
'1891-1895 
;i 890 -.i 9 oo 
; igoivrgqs 

”■-55 

t 3'08 
' ii ’43 

1078. 

, .1 


Th». exscss of birthsover deaths ra 190s ww soyi or iswfi per 
looboT population. 'Thenumbqrofmarnagesceteftnitea'aUHnE7905 
was 3599 ; this represents- a mareikgeJtsitt'Of 6'87 'per- looe. !' 'The 
qumtter-of divorces and judioisd separatioDa during, the ten yeai» 
ciosiog with 1905 IWMdTAk.. .. .. .... I....,,.- . i 
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■’*Kie peflple of BriSsh race ; out of 362,604 persons 

whose blrtlujlace was ascettained at the .census of 1901,348,332 
were of British or AustraUan.parentagCj .tbc number bom in the 
Commonwealth being 289,440, and in South Australia itself 
271,671; 9396 were'bom on the cwitinent of Europe, of whom 
6664 were Germans, and 931 Scandinavians and 3253 were 
Chinese. Tlie total foreign-liorn element of the population 
numbered only 3'73 %. 

The census showed the number of broadwinners in the state to 
ho 1S3»290—120,328 nuJes and 32,908 females. Agriculture, the 
main industry, provided employment for 34,180 persons, of whom 
33|039 wore males and 1147 females. Pa.storal pursuits employed 
4ii93, dairying 2808, .and mining 6301. Tbc industrial .class may 
be divided into («j persons engaged in manufacturing industries, 
18,103 nudes, O7O1 females ; (fc) persons engaged in the construction 
of buildings, railways, roads, &c., numbering 80.'i2; ,aiKl k) persons 
engaged iioother industrial pursuits, 7057—these'ore chiefly persons 
whoso census description is merely labourer. The commercial 
class, including trades of all hinds as well a.s persons engaged in 
finanpe, numbered 20,105, namely 17,080 males and 3085 females. 
The professional class comprised 5372 nudes and 3485 females, or a 
total of 8857; wliile the domestic chias—comprising persons engaged 
in providing board and lodging, hotel,and resliuusuit keepers, as well 
as servants—numbered 17,981., .namely 3452 nudes and 14,529 
females. The foregoing clas.sesshow the disiribulion of employment 
amongst the 153,290 breadwinners; the remainder of the population, 
comprising 209,308persons (04,094 males luid 145,214 females) were 
dependent cm tlic breadwinners. 

Administration .—^South Austriilia, as one of the states of the 
Commonwealth, returns six senators and seven representatives 
to the Federal parliament. The local parliament consists of a 
Legislati-ve Council and u House of Assembly. The former has 
eighteen members, elected by the districts into which the state 
is divided for that purpose, the franchise being limited to persons 
with freehold or leasehold estate, and to occupiers of dwellings 
of £2^ fumual vtdue; while the Assembly contains 42 members, 
elected by 13 districts ; the electoral qualifications for the 
Assembly are the attainment of the age of 21 years, and having 
been upon the electoral roll not less Aan six months. Women 
have the right to vote. 


Local GoecrMMwmf.—Adelaide was tbc first Australian city to 
acquire the right of sclf-goveniment; on the 31st of Octolicr 1840 
the first mumcipal elections m Australia were held in tliat city. 
There are 33 municipal councils and 142 district councils in the 
settled parts of the state, the ai'ca under local government being 
about 43,000 aq. m. Ixic.al rates are asiwssed upon the assumed 
annual value of the properties liable to be rated ; and the amount 
of such assessed annual value was, in 1905, 1^2,739,808, and the 
capital value 55 millions. The revenue of the various local bodies 
in 1905 was .^294,723, of wliicli ^[170,235 was obtained from rates, 
1^30,018 from government endowment and £93,870 from other 
sources; ;ti3o,489 was spent on public works. The total debt of the 
local bodies in tlml year was £102,xOx. 

Educalion.—TUi! South Australian system of popular education 
in its present form dates from 1878. It is compulsory, secular and 
free. The compulsory ages are over seven and under tliirtecn ycar.3, 
but cKildron who, have, attained a certain standard of education are 
cxcnqit from compqlspiy attendance. Religions instruction is not 
allowed to be given in state schools except out of ordinary school 
hours. Secondary iiwtrucUon is in the hands of private and 
denominational cstablishmculs, and the university of Adelaide is 
wcjl endowed and ofilcient. Tlic state ipaintaincd in 1905 722 
school^, with a gross onrohnent of 59,026 .pupils, and the averago 
att^dgneo was about 41,807. The sum expended in that year on 
public,instruction was £181,583, and of tiiai amount .£159,000 was 
on account of primary instruction. Although education is free, the 
instruction department nas a small revenue; this in 1905 amounted 
to £12^783, of which £6131 was derived from rents, £3630 froni the 
sale 01 books and school.materia], and £682 from fees' the Heater 
portion of the,fees comes from the advanced school lor gi^s, tlie 
remainder being paid by pupils attending classt's in agriculture held 
in the public schools. Tiic average cost ,of primary instruction Ip 
tiiG state, including cost of school premises and maintenance, is 
about .£3, Ilk 4BI. per sciiolar in average attendance. The revenue 
of the Adelaide Umveisity .in 1905 was £21,462,. 15s. yd., of which 
£6639 was obtained from the gpvcmmcnt, £9845 from fees and 
£4979 from other sources. The number of students attending 
Icctuies during the same year \y14B 595, of .whom 366 had matricu¬ 
lated. Techniiml education, is well advanced.;, the School of Mines 
and. litduslti^ .fp.iuided in 1899, hgd in <i.9p5 an enrolment of 1600 
studttits. Private schools numbered 2134 jiyi^th 725 teachers and 
XQ,ao6,.schailatv Of the tss'chers ,559 were .epgMed in general 
fiwtruction, while 166 were specially engaged in particular subjects. 


The pecdliarily of rdiglott is the strength of the non-Eplseopcd 
churches. The Church of England, which includes over 40 % of 
tlie population of the other Australian states, daims oaly 27 % 4 n 
South Australia; and the Roman Catholic Church, whose adharentu 
number 22 % in the. other colonies, numbers about 14 % in South 
Australia. The Presbyhirian churches have also fewer supporters, 
for only S'5 % of the population belong to such churches, cesnparsd 
with 13 % in the other colonies. To the Wesleyan cliwrchtis 
19 % of the population belong, to the Congregational ohnrohes 
37 %, Baptists 5-5 %, Lutherans 7-5 %, and other Protestants 
about 8 %. 

i’inance .—For the year ending June 1905 the state liad a public 
rovumie of £2,798,849. which is equal to £7, tos. 2d. per inliabitant. 
This amount includes revenue received by the Commonwealth 
government on behalf of the state. The principal sources of public 
revenue were: customs duties (balance of amount collected by the 
C.ommonweaKh government), £ 55 . 5 , 692 ; laud, income and other 
taxes, £442,030; railways, £1,279,481; public lands, £192,557; other 
revenue, £527,843. In 1871 tlvo revenue of the province was 
£778,000, or £4, 43. 3d. per inhabitant; from that year It rose rapidly 
until in i88i it stood at £2,174,000, or £7, ««. rod. per head; in 1891 
it was £2,732,000, or £«, iiS. id. per hoa<l. The expenditure for the 
year ended tlw 30th of Juno 1905 was as follows railway working 
expenses, £74(),636; public instruction, £l8r ,583; interest and charges 
of public debt, £1,049,643; other scrvicos. £915,261. The debt 
charges amount to £2, its. 8d. per head, and absorb 30'28 % of the 
total revenue of the state. Against this must be placed the net 
reUirii from services upon which the loan moneys were expended ; 
this amounts to atxuit £746,459, so that the real burdeft of the 
state's debt is reduced lo £303,184 per annum. On the 30th df June 
1905 the public debt of the state stood at £28,727,895, wt^ is 
equal to £78, is. id. per head; and the purposes for which'tlic debt 
was incurred were; railway construction and equipment, £13,732,567; 
water suiiiily and sewerage, £4,993.638; telegraphs ami tidephones, 
£1,010,738 ; and other works and services not producing direct 
revenue, £8,990,952. These figures include the debt of the Northern 
Tenitory. The amount erf the debt at certain periods beginning 
witii 1861 was :— 


■year. 

Total Debt. 

Debt per Hrad. 

1861 

£ 

£ s. d. 

866,500 

6 16 8 

1871 

2,167,700 

11 13 7 

1881 

11,196,800 

39 2 I 

1891 

20.347,125 

02 9 2 

lOox 

26,423,805 

73 2 6 

78 I I 

1905 

28,727.895 


Defeuca.—Aa part of the Ckimmonwealth the defence of South 
Australuv is undertaken by the Federal government. On the 3i8t 
of December 1905 the defence force of the stale totalled 50O6 men. 
comprising laa partially paid troops, a paid stafi oi 37, and 3178 
riflemen, In addition to the land force there is a corps of 127 men 
capable of being employed, on local war vessels, or as a light artiUcifjt 
land force. 

Minerals .—Soutli Australia, though without , coal, was the firat 
Australian colony to have a metallic mine, and the first to possess 
a gold-mine. In 1841 the wheel of a dray, going over a hill near 
Adekiide, disclosed to view silver-lead ore. In the midst of the bad 
times in 1843 tbc Kapunda copper-mine was found. In 1845 the 
wonderful Burra Burra copper was Amt wrought. The land, 
10,000 acre.s, cost £10,000; and for several years the dividends 
to Bhrjcholdcrs ware 800 % per annum. The first colonial 
mineral export was 30 tons,of.lead ore, value,£128, in 1843. The 
copper declined as prices.fell. It was £332,983 in 1885, when rates 
were £50 a ton, but £762,386 ten years before with over £90. In 
1886 most of the Mines .were closed. Between 250 ancL400 m. 
north of Adelaide a very rich copper district exists. X^ad is 
very abundant. Manganese, niekel, bismuth, antimony ,ahd silver 
have been mined. Tin is seen in granitic piaoes, Irop occurs in 
almost all fo^nations and in all conditions, '(here is abundance of 
liaematite, micaceous, bog and other ores rich in the metal, Talisker 
anAother mines paid in ^vcr. The wonderful Silverton, of Barrier 
Ranges, in a desert, is Just outside the boundary, though 300 m. only 
from Addlaidc while 600 from Sydney. Gold was got from a quart* 
vein at the Victoria mine, near Adelaide, as cariy as 1846, but dal 
not^y the company. Partial gold working lias been conduc(:^ 
at Echunim, *0.', in southern hills. There arc rich alluvial'amd 
quarte gold mines in Northern Territoiy, at from 100 tq 1,36 mi with 
of Port Darwin. For the year 1884 the' yield Was £77.935. 'Of tiap 
miners 1205 wore Chinese. Gold is now 5rorkeaXt,Wairic9rinm; 
225 m. north of Adelaide. Copper, tin awl «lW,We,Joi)ntr 4 h 
Northern Territory. Among other minbi^s aab^iltok riiqfltig 
^toB And fine marbles may he named. Bwio tmy years w 
precious stones, especially garnets and sapbhires, wem gathered m 
the Baroasa HiUs. Carbonaceous material is found at the Coaroong, 
Ac., yielding 50 % <Jf osj. , l^e Eyre has a, 'JCapUhtfe 

matble quaity is a success. The gfoat copper mmcs'at sroohtn imd 
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WalUroo are still worked, but the production has greatly fallen oft. 
In J900 the value of copper raised in the province was £3iH>,ui^, and 
ths gross production to the end of that year amounted tu222,32i,9()g. 
The production of copper in 1905 was /47o,324. Gold to the value 
“1 £^5,555 was won in 1905, being chiefly obtained in Northern 
Territory; the total production ol gold prior to that year was 
/a,764,336. The value of minerals other than gold and copper won 
during 1905 was ;^90,072. In 1071 the mineral production ol the 
state was valued at £725,10)0, in i88t at £421,000,1111891 at £305,000, 
and in 1905 at £652,551. 

Land System. —The aggregate area of South Australia, exclusive 
of the Northern Territory, is computed to be 380,070 sq. m., or 
243,244,800 acres. Aliout 130,828 sq. ra., or a little more tlian one- 
third, represent the limits within which the country is at present 
occupied. The 40 counties proclaimed to date embrace an area of 
**o>4.‘)3 sq.m, or 51,489,920 acres, ol which 7,955,305 acres are 
lurchased, 365,526 acres arc partly purchased and 121,735 acres 
lave been granted lor public purposes, making the total area 
alienated, wholly or conditionally, 8,442,360 acres; 176,537 acres 
are set a^rt, but not granted, lor forest purposes, and 42,870,817 
acres are still in possession of the Crown but occupied under various 
kinds of tenure, chiefly for pastoral purposes. In addition to the 
land alienated, there are 17,104,062 acres held direct from the Crown 
by 19,511 lessees tor farming or grazing purposes. Outside the 
counties are 299,617 sq, m. or 191,754,880 acres, of which 1105 
acres are purchased, 23 granted for jiublic puirioses, 76,570,750 
Iiold by 497 lessees as sheep or cattle runs, leaving 115,184,130 acri-s 
open for pastoral settlement, if suitable. 

South Australia is essentially an agricultural state. 
In its first establishment the land was cut up for sale into eighty-acre 
lots with the view of settling the people on arrival, and concentrating 
them, instead of having them scattered as in the neighliouring 
colonies, in which jiastoral pursuits completely dwarfed t& fanning 
industry. This wise provision made the colony for years the supplier 
of breadstufls to Sydney, Melbourne, Brisbane, I’erthand Auckland. 
As neighbours became wheat-producers, Adelaide merchants liad to 
seek markets in Natal, Mauritius, the Cape, or even Europe. At all 
times the state has lent every assistance to agriculture. .As the 
colony suffers more from drought than anything else, public reser¬ 
voirs are constructed and artesian wells are sunk. Forest culture 
has especially attracted government attention. Reforesting and 
the establishment ol nurseries for the trees, fruits and vegetables of 
other lands go hand in hand. I'lindreds ol thousands of trei-s are 
planted annually. 

The chief industry is wheat-growing; out of 3,342,626 acres under 
cultivation in 190.3,1,7.37,036 acres' were under wheat for grain and 
317,924 under wheat for hay. In some parts of South Australia 
fine yields arc obtained; but taking it as a whole, the yield of the 
province is light. During the ten years 1891-1900 the return per 
acre varied from a minimum of 17 bushels in 1897 to a maximum of 
O'l bushels in 1893. South Australian wheat is of excellent quality 
and strength, and well known in European markets, to which the 
province has sent wheat since 1850. There has been little expansion 
of wheat cultivation since 1880; nor, indeed, has there been any 
material expansion in the total area under crop. Up to the year 
mentioned, every season showed an additional area devoted to culti¬ 
vation; but repeated failure of crops, due to want of seasonable rain, 
have disheartened fanners, and much land that was formerly culti¬ 
vated now lies fallow; 1,087,057 acres wore fallow in 1905, The 
following is a statement of the area of wheat harvested for ^ain at 
specifietfintervals from 18611— 


Year. 

Acreage under 1 

Wheat. 1 Production. 

Average Yield 
per Acre. 

1861 

1871 

1881 

1891 

1899 

1 1900 
! igoi 

1905 

Acres. 
310,636 , 
692,508 
1,768,781 
1,552,4*8 
1.778,770 
1,821,137 
i,9i3.«47 
1,757,036 

Bushels. 

3.4 »o ,756 

3.967,079 

8,087 

0.436,488 

8.778.900 

8.4.53.135 

11,253,148 

20,143,798 

Bushels. 

II-0 

57 

4'6 

Sb 

4'9 

4-6 

5'9 

11-46 


The tota^area under crop during the same period was : 1861,400,717 
acres; 18)71, 837,730 acres; 1881, 2,156,407 acres; 1891, 1,927,689 
acres; 1901, 2,369,680 acres. In 1905 other leading crops grown 
with this acreage were: oats, 56,950 acres; barley, 26,250 aerc-s; 
potatoes, 9540 acres; vines, 23,603 acres; other crops, 30,532 acres. 

In viticulture the province has made considerable progress, and 
many Germans are employed in the industry. The production of 
wine for the year 1905 amounted to 2,845,853 gallons, while 16,714 
cwt, of currants and 8697 cwt. of raisins were also made. Tne wine 
made is Of excellent quality, and 718,660 gallons, of a total produc¬ 
tion of 2,845,853 gallons, were exported in 1905, princi^ly to 
London., 

The production of wool has been one Of the chief industries since 
jthe fou nd ati on of the ktate, but of late years it has been much affected 


by droughts and low prices, so that the export of locallyigrown wool 
in 1901 was considerably less in quantity than in i88o, and little 
more than hall as valuable. In i'86i the colony carried 3,038,000 
slieep; in 1871, 4,412,000; in i88t, 0,811,000; in 1891, 7,745,000; 
in 1900, 5.283,247; and in 1905, 6,202,330. The quantity of wool 
exported in the year last named was equal to 45,214,7(16 ft, valued 
at £1,668,214. As a cattle-breeding country South Australia does 
not take a prominent place beside the three eastern states of Aus¬ 
tralia. Tlie province depastured, in 1905, 647,631 cattle as against 
.320,379 in 1904, 347,66<) being in Northern Territory. In 1891 the 
number was 677,000, and 1881, 315,000. It was between 1881 and 
189: tlut Northern Territory was stocked. The horses in South 
Australia number about 216,350; the number in 1881 was 159,678. 

Although there are some 30,000 iiersons engaged in one form or 
other of manufacturing, only 18,664 are accounted for in the annual 
statistics of the state; these hands are employed in 1339 establish¬ 
ments. The horse-power employed in the manufactories is 11,756, 
the value of the plant being estimated at £1,730,000. 

Commerce .—The tonnage of shipping entering the ports in 1905 
was 2,625,997, which is equal to upwards of 0 tons per inhabitant, a 
very considerable ratio compared with most countries; but tto 
tonnage is quite beyond the requirements of the province, whose 
trade represents only about 750,000 tons per annum, and is due to 
the fact that Adelaide is a place of call for all the great hnes of 
steamships trading between Europe and Australia ; but when every 
allowance is made, it will be found tliat Adelaide is a great shipping 
centre and the third port of Australasia. The tonnage entering at 
Adelaide during 1905 was 2,106,854: at Port Pirie, 226,903; at 
Wallaroo, 105,228; and at Port Darwin, 116,981. The value of the 
total imports was £8,439,609, and the total exports £9,490,667. The 
jxirt-s command the greater part of the trade of the Broken Hill 
and traiis-Darlmg districts of New South Wales, and this trade is 
very valuable both (o (he merchants and the railways of the province. 
The trade af the periods specified was ;— 


Year. 

Imports. 

Exjxirts. 

Total Trade. 

Exports 
ol Domestic 
Produce. 

18O1 

£ 

1,976,018 

£ 

2,032,311 

4,ooi,329 

1,83^,639 

1871 

2,158,022 

3,582,397 

5,740,419 

3,289,861 

1881 

5,320,549 

4,508,754 

9,829,303 

3,755,781 

1891 

IO,OSI.I2^ 

10,642,416 

8,388,396 

20,693,539 

4,810,512 

1899 

6,884,358 

15,272,7.54 

3.945,045 

IQOf) 

8,131,782 

8,122,100 

16,253,882 

3,770,983 

iyi>5 

8,4 39,<>09 

9,490,607 

17.9.30,276 

6,031,019 


The great expansion following 1881 was due to the opening up of 
trade with the western districts of New South Wales. The exports 
of domestic produce, the value of which is given in the last column, 
when compared with the other figures in the table, show how greatly 
the province depends upon its re-export trade. The chief items' of 
trade are bread.stuffs, wool and minerals; the export of breadstuffs 
is very variable, depending so largely upon the rainfall, which in 
South Australia is extremely uncertain. In 1884 the value of 
wheat and flour exjwted was £2,491,896, falling to £633,426 in 
1886, and nsing again to £2,197,735 ^888, Since the year last 

named there liavc been great fluctuations; in 1898 the export fell 
fo £261,898; in 1899 it was £785,341 ; in 1900, £837,642 ; in 1901, 
£Ii 329 .o .39 I in 1904. £>.(>49,414 ; and in 1905, £1,877,318. 

Railways .—The first railway was opened in 1856, and connected 
Adelaide with its port, and the following year saw a line constructed 
to Gawlor, 25 m. from Adelaide. The inability of the government 
to borrow money at reasonable rates greatly retarded the construc¬ 
tion of railways in the provincp, and in 1875 there were less than 
200 ra. of line: in the next ten years 800 m. were opened for traffic, 
and in 1905 there were 1746 m. in the state proper and 146 m. in 
Northern Territory. There were, in addition, 34 m. of privately 
owned lines. The cost of constructing and equipping the srtate lines 
stood at £14,766,465 and the net earnings at £538,^0; this represents 
3-64 % on the capital invested. The actual' interest paid by the 
state upon its outstanding loans was in the same year 379 % : 
there was therefore a loss of 0T5 % upon the working of the lines ; 
but the state claims that the indirect benefits of railway construction 
far more than compensate for the direct.loss. The groqs earnings 
for the year 1905 wore £1,318,521, and the working expenses 
£756,403 : the net profit per average mile open being £297, and per 
train mile 34-68 pence. In 1903 the number of passengers carried 
was 9,870,821, and the goods tonnage 1,684,793. South Australia 
has two gauges, namely 508 m. of 5 ft. 3 in., and 1384 m. of 3 ft. 6 in. 
line. The line joining Adelaide mth tlw Victorian border, as well 
as several of the trunk lines, is on the wider gauge. 

Posts and Telegraphs.—lti 1905 there were 711 post-offices in the 
state of which 299 were also telegraph stations, The business 
transacted was: letters and postcards transmitted, 26,230,337; 
newspapers, 6,717,787; packets, 1,659,775; and telegrams, 1,244,126. 
The total revenue from these services for the year 1905 was £274,892, 
and the expenditure £1159,656; in these sums ate included’^ 
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telephone revenue utd expenditure, the former ttmounling tOj^3s,8i j. 
These sums are exclusive ol revenue received by the Commonwealth 
pvernmeat. The use ol telephones in Adelaide is rapidly extending; 
in 1905 there were eleven exchanges and 2284 telephones in actual 
use. There were 6092 m. of telegraph line in operation in that year; 
the state owns tlie principal overland line by which communication 
with Europe and the East is maintained. 

jHo«*iMg.~The assets ol all the btuiks ol issue trading in South 
Australia at the end ol December 1905 amounted to ;^7,425,775, 
and the liabilities to ^7,025,000: these latter comprised deposits 
at call and at interest. /i>,860,281; notes and bills in circulation, 
.57.'»; and other liabilities, 1^52,929. Among the assets were coin 
and bullion ^i,86i ,(>91. The South Australian people are very thrifty, 
and thirty-one in every hundred have accounts with the savings 
banks. On the .toth of June 1905 the depositors numbered 126,821, 
the amount ol their credit being ,£4,580,558, a sum equal to 
in, los. 9il. per depositor. Taking deposits in banks of issue and in 
savings banks together, the total was £11,186,639, which is equal to 
£29, t2s. 4d. per inhabitant. 

Authoiuties.— E. G. Blackmore, The Law of the Constitution of 
South Australia (Adelaide, 1894); H. Y. L. Brown, A Record of the 
Mines of South Australia (Adelaide, 1890); John Ednie Brown, A 
Practical Treatise on Tree Culture in South Austridia (Adelaide, 18Si); 

J. F. Conigrave, South Australia; A Sketch of its History and 
Resources. A Handbook compiled for the Colonial and Indian 
hxhihition in London, tSSb (Adelaide, 1886); B. T. Finniss, The 
Constitutional History of South Australia, iSjO-iScy (London, 18S6); 

K. Gouger, The Pounding of South Australia, edited by E. Hodder 

(lamdon, 1S98); William Harcus, South Australia: Its History, 
Resources, Productions and Statistics (London, 1876); Edwin Hodder, 
The History of South Australia, with maps (2 vols. 8vo,, London, 
1893); S. Hcwland, The Par North Country (Adelaide, 1887); .S««lA 
Australian Year Booh (1904-1905); T. A. Coghlan, Australia and 
New Zealand (1903-1904). (T. A. C.) 

History .—^Though the coast of Northern Territory was well 
known to Portuguese and Spanish navigators a.5 early as perhaps 
1530, being called Great Java, it was not surveyed till 1644, when 
Tasman laid down the line of shore pretty accurately. The 
western part of the southern coast had been seen and" named 
Nuyt’s Land in 1627. Hut Flinders, by his discovery of the two 
great gulls, Kangaroo Island and Encounter Bay, in 1802, 
was the first to reveal South Australia proper. Captain Sturt 
descended the Murray in 1830, and looked over the hills near 
Adelaide. The first to direct attention to a settlement there was 
Major Baron, who communicated with the colonial office in 
February 1831. HLs suggestion was to establish, at no charge 
to the British government, a private company, that should 
settle a party on Yorkc Peninsula. He believed a large river 
entered Spencer Gulf. In August Colonel Torrens and others 
proposed to purchase land between 132“ and 141“—500,000 acres 
at ss. an acre. Some were in favour of Spencer Gulf, others of 
Kangaroo Island, and a few for the mainland towards the Murray. 
Memorialists in 1832 sought a charter for the South Australian 
Association, giving extensive powers of self-government. Land 
sales were to pay the passages of free labour, chiefly young 
married people, and no convicts were ever to be sent thither. 
Lord Goderich did not favour the scheme, and thought a colony 
with free institutions might prejudice the interests of New South 
Wales, while free trade would interfere with the English navi¬ 
gation laws. After much negotiation, the English authorities 
regarded the scheme more favourably, but would not consent 
to give the company the powers they sought. The company 
receded in their demands, and offered security for the proper 
obseiYance of law and order, while depositing cash for the 
purchase of lapd. Captain Sturt in 1834 informed the colonial 
secretary that Spencer Gulf and Kangaroo Island were objec¬ 
tionable, but that the eastern side of St Vincent Gulf was 
the best locality. In 1835 the ministiy got an act passed for the 
erection of a rolony under commissioners appointed by the 
Crown, who would be responsible for their acts to the British 
government. It was arranged that a local government should 
be established when the settlement had 50,000 people. Mr 
George Fife Angas advanced a large sum as security to the 
state. Thoc^h the first settlers were sent to Kangaroo Island, 
all were afterwards gathered on the Adelaide plains. The 
colony was proclaimed under a gum tree on the 28th of 
December 1836. Great delay took place in the survey of land. 
The South Australian Coffipany purchased' large'tracts from 


the commissioners at 12s.,per acre and sold at sos. . .AgeneisU 
speculative spirit arrested progress. Governor Gawler went into 
extravagant outlay on public buildings, &c., and drew against 
orders upon the English treasury. Such difficulties arx^ that 
the British rulers had to suspend the diarter in 1841 and make 
South Australia a Crown colony. A revival of prosperity took 
place when the farms were tilled and poverty had taught pru¬ 
dence. C^per and lead mines were subsequently discovered. 
Kapunda in 1843, BJtd the Burra Burra copper-mine in 1845, 
greatly aided in the restoration of commercial aedit. The gold 
fever m Victoria drew off numbers in 185a; but the good prices 
then realized for breadstuffs gave a great impetus to farming. 

In 1856 the colony was given its own constitution and self- 
government. On the attainment of autonomy Governor 
MacDonnell, in closing the last session of the then partially 
nominated legislature, made use of the following words: 
“ 1 confidently expect that the extended political power en¬ 
trusted to the people of this country, and the universal suffrage 
conceded by the new constitution, will prove in reality a safe 
and conservative measure; and whilst conferring the utmost 
possible power of self-government, will render stronger and 
more enduring than ever the cherished ties of affection and 
loyalty which link this province to the throne of our respected 
and beloved sovereign.” This prediction appears to have been 
amply verified ; South Australia enjoys the reputation oL being 
one of the most progressive and at the same time one of the most 
stable of existing communities. From its origin as the venture 
of private enterprise the state has passed through orderly 
stages of evolution up to the zenith of democratic government. 
Such altpations as have been made in the constitution have been 
in the direction of a still further enlargement of the franchise. 
Payment of members proved to be the corollary of manhood 
suffrage. In 1887 a temporary act was passed for the payment 
of £200 a year to each member of both houses, and in 1890 
the law was made permanent. Thus was rendered jxissible 
the direct representation of all classes. Soon afterwards the 
parliamentary Labour party came into existence; this forms 
a considerable proportion of the membership of both houses, 
and includes in its ranks men of the highest intelligence, in¬ 
dustry and eloquence. In 1894 the principle of “ one man one 
vole ” was extended to that of “ one adult one vote ” by the 
inclusion of women as voters on terms of absolute equality 
with men. There is no bar to the election of women to parlia¬ 
ment whenever the electors think fit to be so represented, 
'fhe delegates to the Federal convention and to the Common- 
wealih parliament were in South Australia elected by the 
combined vote of men and women. Elections werei formerly 
held in successive batches, but since 1893 they have takeh place 
simultaneously in all the districts. Electoral expenses are 
rigidly limited, both as to objects and amount, and a declaration 
of money thus expended ha.5 to be filed by every candidate; 
Experience has demonstrated that, owing to the intrusion of the 
personal elcnient, general elections have often failed to afford 
conclusive evidence of the state of the popular will. Attention 
was therefore directed towards the referendum as a means of 
obtaining an unquestionable verdict on important puWic issues, 
although no general statute was formulated on the subject. 
In 1896, at the general elections, the following qu^tions were 
submitted to the electors : “ Do you favour (i) the oontinnance 
of the present system of education in the state schools ? (ijthe 
introduction of scriptural instruction in the state schools duriM 
school hours ? (3) the payment of a capitation grant to denoiiiF 
national schools for secular results?” An overaffielinnig 
majority pronounced in favour of (1) and against (a) and 
Again, in 1899, a direct vote was simiuffly taken on me question 
of household franchise for the legislative council. Undoubtedly 
the practical application of the referendum in Soum Australia 
facilitated the adoption of this principle in the ratification and 
in the memod of amendment d the Comipoawealth constitu¬ 
tion. The right of the Second Chamber to sugg»t amendments 
to bills affiich it has not power to amend was borrowed by the 
Commonwealth from the ccaistitutidn of South Australia, os 
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abo ’vms the Mea of a simultaneous dissolution of both houses 
as a means of overcoming possible deadlocks between the 
chambers. As One among many improviements in parliamentary 
procedure may be mentioned the praetk® of permitting bilb 
lapsed owing to prorogation to be r^laced on the notice paper 
in the ensuing session by motion witliout debate. 

In partially sottlud countries such as South Australia the Crown 
lauds policy rivals finance in engrossing the attention of the legisla- 
_ turc, but ns time goes on the relative importance of 

these subjects varies in inverse ratio. The earlier 
Luaiu. butlgete, uoraparetl with those of later years, when 
the Country hail hwcome mure lully devclopud, might be .said 
to rcserablo the llnanues of the nursery, whereas the initial alien¬ 
ations ot land, oomjirising the most central and most valuable 
Mocks, necelisarily surpassed later transactions in oignifioauco. 
Many phases of public opinion as to the method of dispusuig of the 
Crown lauds have been witnessed. A general review indicates 
clearly that the cliange lias been uniformly in the direction of 
removing hnpodimonts anti increasing Jacilitxes tor the settlement 
of the people, cither ns freOlsdlkirs or as state tenants, on the land. 
Under the auction system the land was allotted to the highest bidder, 
with tlie rasuU tliat the payment of tlie purcliasi'-money IrequeBtly 
exhausted the resources ol the settler, and subsequent relief liacl to be 
afforded by rola-xation of the conditions ot the agreement to purchase. 
Evoutually land hoards were created to allot selections to applicants 
at low rates and dcieired purchase. Perpetual leases are now 
taking the place, of absolute auenatiun. The leuure is equally gtsid 
for all purposes of the boiia-fidc settler, and capital wliich would 
otherwise be sunk in acquiring the Irts’hold is set free for making 
improvoraenls, purchasing machinery nnd the manifold rwiuirements 
of ofiicient husbandry, timall blocks of 20 acres, or not exceeding 
£100 of unimproved value, can be obt.'tinud by working men in the 
vicinity of towns, thus on the one luind affording the necess.-'.ry 
supply of agricultural labour during the busy seasons, and on the 
other hand providing a liomo,stead which the holder can with advan¬ 
tage cultivate at slack times wlien unemployed. Provision was 
tn^e, undor the Closer Settlement Act of ifigy, for the repurchase of 
large estates for agricultural purposes; tlu'se lands are leased to 
farmers at an average rent ol about 4^ % on the value. Tlieiiidustry 
of wheat-growing has received an impetus thniugh the system of 
drilling in a small quantity ol phosphatic manure with the seed. 
By this moans exhausted lands liavo been restored almost to primi¬ 
tive fertility. Vine-growing luis now become one of the staple 
industries, and, owing to stringent precautions, the state rcm.ains 
free from the .scourge of phylloxera. The CTOat bulk of 
AtrleuUar* the unaUenated land of South Australia is held in huge 
aaiWatar. areas by Crown tenants, known as squatters, under 
pastoral leases, which now have a currency ot qa years, 
with security of tenure. In ifto.v when the unemployed were very 
numerous, the goveitiment established co-operative village settlo- 
inonts on tracts of land adjoining the rivor Iliurray. Seven of these 
are now in existence as irrigation colonies. The water is raised from 
the river i>y rotary pumps, and distribulcd by means of ch-mnels, 
after jplan adopted at Rcnmark. By the apjilication of water 
to 'the adjacent sim-sloepod soil, miles of worthleiis malice scrub 
have been converted into vistas of vineyards, orange groves and 
orchar^. The paramount importance of water-supply and con-- 
servhtion lias received ever-increasing recognition. The Beotoloo 
reservolf has a capacity of 800,000,000 gtllkms, and from its 095 m. 
of trank 'mains a district of 'over 1,000,000 hcmb is Toticulatod. 
The supply of Adelaide and its vicinity has been reinforvod by a 
reservoir at Happy Valley , having a contour of about yi m. at high- 
water mark, and containing 2,950,000,000 gallons. The reservoir 
was formed by the construction of an earthen embankment ft. 
long ami 72 ft. high; this is filled from the Onkaiiaringa rivor through 
half a mile of steal main, 6 ft. in diameter, and gi lu. of tunnel. 
Works on la large scale have also been cunstructod at Bundaleer 
and Barossa. The custom for many years jiast lias been to construct 
these and other great pubKc worn departmciitally instead of by 
ediitradt. Itony artesian wells have b^i sunk on Wie routes for 
trav'diiBg dtock in the interior. Tbehores of some of these tKoeed 
3000 ft;, m depth, and the supply varies from 200,000 to 1,000,000 
gallons a day. Around some of these wells in the far north planta- 
nons off date-palms have yielded excellent rnsults. 

Soldth Aumralia was founded when the tide of the Imfset-faire 
rdgmie "ints ranniag high, and a gpatriotk bias in the customs tariff 
was regarded as an unwarrantaldc restriction; it is .tbcrcfure not 
surprising that free trade should at the outset luivo received many 
adherents. There were not wanting, however, some who saw clearly 
that a (xtontry -tilmost entirely occupied in primary production 
would provie but a banienifield lor the cultivation of the many-sidod 
activity napessary to a complete national .life. It was also main¬ 
tained that .if inducements were given to capital to embark in home 
industries, k Sheapenihg of the product, due to approximation of 
supply atttt'Qeihimd, wodld dattne. In accordance with these views, 
a pratocfiivmtariff was adoptsd in Two years later the duties 
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and new industries opened a career for youtfca of ittwsntlve atid 
mechanical'aptitude, and in several instances the peedioted veductioa 
in price of the protected article has been strikingty manifested. 

One of the most tiotaMe developments in public policy consisted 
in the extension of the sphere of the state so os to embrace activities 
fonneriy eonsidewd to be solely within the province 
of private enterprise. Railways from the outset have Hmramtat 
Iwen govemmfsit undertakings, so also have been aatarprli. 
waterworks of any degree of magnitude; telegraphs 
and telqihones, taken over by the Commonwealth, have always 
been regarded as state moiiopoliCB. A public trustee undertakes, 
when tkaired, the ndministration of estates. In 1895 a state bank 
was estalbliBhed 'to provide farmers with the necessary worldng 
capital at lowest current rates of interest. A state produce dfp6t 
was also organiwxl at the same time to assist fanners in plachig 
(heir produce to the be.st advantage on the world's markets. 
Prodnee is received by the departmi’nt of agriculture, prejutrod for 
shipment, oerltfied m to quality, nnd graded. Small parcels from 
a number ot producers are groiiiK'd together in one consignment and 
shipped at tlie lowast -rates. The government of South Australia 
also tindortekes, if so ae.sircd, to act as agent in Ixmdcm for the con¬ 
signor, and to arrange for the sale of his produce; so that a farmer 
who luis no representative at the poit of destination, but is desirous 
of ascertninmg whether a profitable trade c.an be cstablisised in any 
class of jrroduce, has only to sand the goods to the dtqifit, and await 
the arrival of a chetiucwhen the salos accounts come to hand. An 
advance amountii^ to three-fifths of tne value of th* produce at 
5 % is made if dcniied. Wine sliqiped through the produce dfpOt is 
analysed and examined in bulk by government eimerts, and it found 
to be both sound and pure is sent to the. bonded dfipfit in Ijjitdon 
with a certificate to that'effecl; this is rectwded on the label of the 
bottlfs in which it is retailed, under tlie name of the " Orion " brand. 
Cyanide works have been ereoted in various centres for treating ore 
raised by miners working in the neighlxturhood. State smelters 
for copper ore have been built at Port Augusta, but are not now in 
operation. There is a Factory Art pormitting the establishment of 
wages hoards, nnd also legislation ptovidmg for a weekly lialf- 
lioliday and the early closing of sliops. A compulsory Conciliation 
Act deals with the prevention and settlement of indnstrial dispiites. 
The Right Hon. -C. C. Kingston was the pioneer in Australasia of 
legislation of this description. These measures were at first 
denounced by some as Socialistic, and were regarded by many as an 
undue interference with private enterprise. Some of the state aids 
were, however, speedily recognized as affordiilg additional incentives 
to industry, ami by enabling producers and workers to obtain a 
better return for their labour may fairly be held to have assisted 
rather than to have retarded private enterprise. In 1893 a bonus 
on butter exported to Uie world's markets was successful in bringitig 
into existence a fully equipped export trade. Public opinion in 
South Austatlia has little tolerance with laxity. Children are pre¬ 
vented from selling ortiolek in the streets after 8 p.m., and arc not 
allowed to feldh beer from piihUc-lioubCs. The age of consent has 
been raised to 17 years. The notificatron by medical men of cases 
of pulmonary tuberculosis to the local authorities rs compulsory. 

No pains have been spared to keep pace with modern improve¬ 
ments in popular education as an indifqiettsable feature in democracy. 
South Australia holds in reverent and loving memory 
the name of John Anderson Hartley, the originator ol 
the state sclmol system, who died in 1896, and to whose character 
as a man and genius as an organizer the schools of South Australia 
will remain as a perennial monument. Sohool fees for cbildrmi 
under the compulsory age of 13 were abolished in 1891, and in 
1S98 the older children were also admitted free. Students in 
training liave now the advantage of a two-years' course at the 
university. TechnicaJ education has reertved much attention. A 
foundation was long ago laid in the primary schoote by the inola- 
sion of drawing as a compulsory subject, and by affording facilities 
for manual training. In 1889 the South Australian School of 
Mines and Industries was established, and under the presidency 
of Sir Langdon Bonython proved a most valuable institntioh. 
Other technical schools ate in operation in industrial and mining 
centres. A reserve of ,2 acres is attached to all new country 
schools, and systematic lessons in practical agriculture are given 
by many teachers. In Order to encourage tree-planting, a yeatly 
school holiday devoted to this purpose, and known as Arbor Dny, 
was established in 188G. With a similar object the state has dis- 
tributod, free of charge, 5,000,000 forest trees to 21,000 persons. 
Over 1,250.000 vines have also beep given away. The boys' field 
club (1887), with the motto " The Naturalist loves life, under 
the direction of Mr W. C. Grasby, was one of the pioneers of Natutfe- 
study. A state secondary school for girls has boon for many years 
self supporting, and in *897 secondary agricultural achools for 
boys were organized in Adelaide and other centres. Half the school 
hours of each day are spent in tlie class-room, the remainder being 
devoted to woritshop, flihi and laboratory pactice. An agri¬ 
cultural college at RoilewoPthy, 25 -m. north Ot Adffaiide, loparta 
a high-class theoretical ondipnacticM traininBin the varioos branchna 
of agriculture;, inpludu^ yiticqlture. and , wine-making. The fee 
charged is ,^30 a yeatj, mclu 4 ing bo!^I4 aadTodgiog. , Inforsaatioij 
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t* to pwxitieiit tOKJ sclofttaic husbandry Is dlunwhinated among the 
farmer;, by mermii of an f^ricttltuml bureau, with numerous branches 
throughout the country. A 'journal is published conjointly by the 
deparfmonts of agriculture and Industry, containing reports of 
the proceedings of the bureaus and nrticlefs by government experts, 
togolUer with industrial topics and matters of interest to artisans, 
and also particulars furnished by the labour bureau as to prospects 
of employment in various districts. (J. A. Co.) 

SOUTH BEND, a city and the county-scat of St Joseph 
county, Indiana, U.S.A., at the head of navigation and on the 
southernbend(hence the nanie)of the St Joseph river of Michigan, 
and fby rail) 86 m. E. by S. (rf Chicago. Pop. (rpoo), 35,999, 
of whom 8601 were foreign-born (including 3053 Polns and 
240a Germans,); (iyio, tensus), 53,684. Land area (1906), 
fra sq. m. It is served by the Grand Trunk, the Lalic Shore 
ft Michigan Southern, the Michigan Central, the New Jersey 
Indiana & lUinoLs, the Chicago, Indiana & Southern, and 
the Vandalia railways, and by four inter-urban electric lines. 
Among the principal buildings are the city-hall, the county 
court-house, the public library, and the Oliver Hotel. In 
Notre Dame, a suburb, are St Mary’s College and Academy 
(Roman Catholic, cliartered 1855) for girls, and tlic university 
of Notre Dame du Lac (Roman Catholic, first opened in 
1842, and chartered in 1844). In tyro the university had 87 
instructors, 1005 students, and a library of 60,000 volumes. 
It is the headquarters of the order of the Holy Cross, whose 
sisters have charge of St Mary’s College and Academy. South 
Hchd ranked fourth among the manufacturing cities of the 
state m 1905. Its industrial establishments include carriage 
and wagon works (those of the Studebaker Bros. Manufacturing 
Company being the largest in the world), plough and agricul¬ 
tural machine works—the Oliver Chilled Plow Works, founded 
by James Oliver (1823-1909), being particularly well known— 
tlie wood-working department of the Singer Sewing Machine 
Company, iron and steel foundries, flour-m»Us, and paper and 
pub) mills. The water-supply is obtained from 122 arlesian 
wells, .with a daily capacity of about 24,000,000 ^Ilons. South 
Bead was the site of an Indian village and of a Frenelv trading 
post. It was settled about 1820, laid out about 1831 (when it 
Wme the county-scat of St Joseph county), incorporated 
as a village in 1835, and chartered as a city in 1865. 

SOUTH BETHLEHEM, ;a borough of Northampton county, 
Pennsylvania, IJ.S.A., on the Lehigh river, about 57 m. N.W. 
of Philadelphia, and opposite Bethlehem, with which it is con¬ 
nected by bridges. Pop. (1900), 13,241, of whom 3322 were 
foreign-born and 115 were negroes; (1906. estimate), 15,005. 
It is served by the Lehigh Valley, the Philadelphia ft Reading, 
the Central of New Jersey and the Lehigh ft New England 
railways. The borough is the scat of Lehigh University. 
This institution was founded in 1865 by Asa Packer, who then 
gave f sooyooo and 60 acres (afterwards increased to 115 acres) 
of latid in the borough, and by his will left to the university 
Ifeaty $500,099, and to the university an endowment of 
$iigooyooo and a krge interest (about .one-third) in his estate. 
The university was chartered in 1866; ,it embraces a school of 
t^noibgy, with courses m eivfl, mechanical, metallurgical, 
njinina, flecuical and chemical engineering, electronfietallurgy 
and ^emtoy, aifd a school of general literature ,(i&78), with 
classical and Latin^scientific courses. In 1908-1909 it bad 68 
instructors, 1720 students, and a library of 127,000 volumes. 
Tlie principal buildings,of the utpversity are Packer Hall (1869), 
'ti£en up ly the department of civil engineering, the 
cbOTlcal Mid metallurgical laboratory, the phypeal and elec- 
ti-rciil ehgineerii^ laboratory, ihe steam engineering «l»mtoiy. 
Willing Hall fog mechanical engineering,&c., Saucon Hall for the 
w.«eh-.Vi department, Christmas Hall, with drawing-rooms and 
ttwofRceb of the Y.M.C.A., the Sayreastronomioalobservatory, 
tile PfccKdr Memorial Church, the university^library (1897), 
aorxmtbnes (1907) j^veh by Andrew Carnegie^ Dfown Memonal 
Hal), a.situdenta’ chib, the. college cf,minor s, and a gymnasium. 

.SOuA iBrthlehem is the see tif a Protestant Episcopal 
blaiOBi' ' The'Bfethldiem Steiel Company manufartutes here irw 
find steel, including Bessemer steels, armour plate, steel rails, 


govemthent ordnance, drop forgings, iron and steel cartings’, 
stationary engines, gas engines, hydraulic pumps, projectiles, 
steel shaft and pig iron; tine is smelted and refined; and 
there are large hosiery and knitting mills, and silk mills Mid 
cigar factories. The total value of tho borough’s facto^ 
products increased from $9,964,054 in 1909 to 115,275,411 in 
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In 1846 a watcT-cure was established where St LuKes 

hospital now stands, m the adjoining borough of Fountain 
Hill (pop. in 1900, 1214), and for a few yegrs this attracted 
a considerable number of visitors during the summer spasro. 
In 1853 works were established for the manufaitture of white 
oxide of zinc from a calamine found here, in the next ymr 
metallic zinc was produced, and in 1863 the first sheet zinc 
made in America was rolled here. The borough was incor¬ 
porated in 1865. 

SODTHBRIDGE, a township of Worcester county, Massa¬ 
chusetts, U.S.A., on the Quinabaug river (which here falls 
165 ft.), about 20 m. S.S.W. of Worcester. Pop. (1900), 10,025, 
of whom 3468 were foreign-born; (1910 census), 12,592. 
Aren, about 20 sq. m. The township is served by the .New 
York, New Haven ft Hartford railway, and by inter-urban 
(electric) lines to W’orccster and Springfield. The Soutlibridge 
public library (1870) contained 22,000 volumes in 1920. Optical 
goods, cotton, woollen and print goods, cutlery and shuttles 
arc the principal manufactures; in 1905 the value of the total 
factory product was $4,201,853. The factory of the American 
Optiad Company hero is probably the largest of its kind in 
the world. 

In 1801 a poll parish, named the Second Religious Society 
of Charlton, and popularly called Honest Town, was formed 
from the west part of Dudley, the south-west part of Charlton 
and the south-east part of Sturbridge; and in 1816 this parish 
became the township of Soulhbridge. 

Si.'e tlic Leaflets piibUslicd (1901 stiq.) Uy tho Quinabaug Historical 
Society of Soulhbridge. 

SOUTH CAROLINA, a South Atlantic state of the United 
Statts of America, and one of the original thirteen, lying be¬ 
tween latitudes 32*’ 2' and 35° 17' N. and between longitudes. 
78° 30' and 83° 20' W. It is bounded N. by North Carolina, 
E. by North Carolina and the Atlantic Ocean, S.E. by the' 
Atlantic Ocean, S.W. and W. by the Savannah, Tugaloo and 
Chattooga rivers, which separate it frem Georgia. Its total 
area is 30,989 sq. m., and of this 494 sq. m. are water sunfece. 

Sttriarr peo«Mr«.—South Carolina is mainly in the CCiastat Plain 
and Fi« 1 mont I’kiteau regions, but in the north-west ft extends 
slii'htly into the Appaladiian Mountain region. Locally the 
Coastal Ilain fcginn ft known as the Low Counti^, and the Pletl- 
niont Plataiu and AppalaChiail Mountain tegiCns arfe known ns 
the Up Coiuntry. The coast, about 200 m. in length, is generally 
low. Tor 60 m. s9u(li-west of the North C.arolina border It is un¬ 
broken and lined with a smooth, hard beach of light-c'Oloured sand, 
but below this it becomes increasingly broken by estuaries sind is 
lined with flat and low sca-isiands that it crease in size and number 
towatd the Georgia border. For about'10 m. back froUi the coast 
the Coastal flain region is occimied very largeljr .Uy salt marshes. 
Then, although sHO continuing ffat,:the'suHace riSw at, the rate of 
about 2* ft. per mile for 40 ih. or more; beJ'Ond ttiis it rf^ more 
rapidly reaches a maximum elevation in. Ldxingtou epUnty of 
about 700 ft. above the sea. and becoibeS ifiCreartngly broken into 
rolling plateaus and deep valleys to the Fail Line, wdilCh marks the 
boundary between the Coastal Plain and the Piedmont Plateau. 
This line, at which the Bontli-c.ast flowing tiyerftfaU from higher 
levels in the crj-stalline rocks ofthc'PiedAioht PlatCau down to 
somewhat lower levels in tho Softer rocks of the Coastal ndin. 
passes in a general south-west direction ffom the North Carbllim. 
border north-Oast of CheraW through Camden and Columbia t6,the 
Savannah Rivet opposite Augusta, Georgia. ThePiednKmjlPl^taau 
rUliig graoually from ati elevation bf about yio ft. wdng 
the Fall line to looo ft. or more in north-wes'^, U a^lateuu 
broken into undulating ridges.and deeply fcut vaJldyS^, Ip thf small 
section of South Carolina Which is traversed Iw. thd Apphlacluan 
Mountain region a few mountains of ftm agdP«V hbruptly 
from the foot-hills to 3ir.t R. in Mt ft. fp Caesar? 

Head, and 3157 ft. in Table Bodk. T^'hlMtof bOUjt in the state 
is SilsBafTM’Monntain (3548 ft.) ia ttin fflufc*fdgii>nd <m th^ North 
Cjirolina si .ate line. The mean elevatito ttt 'the entire' state is about 
350'ff. 'The ^idtfpal rivers tis6 in me AppMaeJltan wountdlhs 
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M tA pTMiriCixt tiDd «ci«Mtl6c Isusbamdry it (Unimiliiiiliid unoiii; ibe 
fanner:, hy merna of ana^cnUnral barnui, 'wilh nnmcioa* branekes 
Hirowhoot the cooirtiy, A 'joumaJ In puMiahed conjointly by the 
doparfmonw of agrJonltBrs and Industry, eoiitainins r^CRta of 
the proceed inpi of the burenua and artlctni by govemmeut exportn, 
toKotbur irlth Industrial toplcsi and tnattcni of inteimt to nrtWts, 
and alao^xailicuUtrs fundsMi] by the labour bureau m to prospect* 
of employment iu various dietrfcts, (1. A. Co.) 



OUTH CAROLINA 499 


\ 


BOITTH BEND, a city and the county-scat of St Josqab 
county, Indiana, U.S.A., at the head of navigation and on the 
southern bend(h«nce the nanie)of the St Joseph river of Michigan, 
and fby rail) 86 m. E. by S. of Chicago, Pop. (1900), 35,999, 
of whom 8601 were foreign-born (including 3053 Polos and 
a4oa Germans); (1910, rensus), 53,684. Leuiu area (1906), 
&3 iq, m. It is served by the Grand Trunk, the I.akc Shore 
Sr Mirfiigan Southern, the Michigan Central, the New jersry 
Indiana & ruinoe;, the Chicago, Indiana & Southern, and 
the Vandalia railway*, and by four inier-urban electric lines. 
Among the principal buildings are tho city-hall, the county 
court-house, the ^bJie library, and the Oliver Hotel, In 
Notre Dame, a suburb, are St Mary’s College and Academy 
(Bomun Catholic, chartered 1855) for girls, and the university 
of Notre Dame du Lac (Koman Catholic, first opened in 
184a, and chartered in 1844). In J910 the university had 87 
instructors, 1005 students, and a library of 60,000 volumes. 
It is the headquarters of the order of the Holy Cross, wliosp 
sisters have charge of St Mary’s College and Aei^my. South 
Bend ranked fourth among the manufacturing cities of the 
state in 1905, Its industrial establislunents include carri^ 
and wagon works (those of the Studebukcr Bros. Manufacturing 
Company being the lorgcot in the world), ploug)i and agricul¬ 
tural mhchitie works—the Oliver Chilled Plow Works, founded 
by Jamta Oliver (1833-1909), being particularly well known— 
the wood-working dqrurtinent of the Singer Sewing Machine 
Company, iron and steel foundries, fiour-mdls, and paper and 
puh) mins. The water-supply is obtained from 133 artesian 
weus, with a daily capacity of about 34,000,000 ^Ilons. SuuUi 
Bead was the site of an Indian village and of a FrencJi trading 
post. It Was settled about 1820, laid out about 1831 (when il 
DBcame the county-seat of St Joseph county), incorporated 
as a village In 1835, and chartered as a city in 1865. 

SOOTH BETHLEHEM, a borou^i of Northampton county, 
Penmylvfuua, U.S.A., on the Lehigh river, about 57 ra. N.W. 
of Philadctphia, and opposite Bethlehem, with which it is con¬ 
nected hy Pop. (1900), 13,241, of whom 3333 were 

foreign-b^ and 115 were negroas; (19^, estimate), 15,005. 
It is served by the Lehi^ Valley, the Fhiladdphia & Beading, 
the Central of New Jersey and the Lehigh & New England 
T^ways. The borough is the scat of Lelugh University. 
This institution was founded in 1865 by Asa Packer, who then 
gaVe ^gooyooo and 60 acres (afterwards increased to 115 acres) 
of laird in the borough, and by his will left to the university 
library $500,009, and to the university on endowment of 
$i;5ooysoo a large interest (about one-third) in his estate. 
The wnivttaity was chartered in 1866; .it embraces a school of 
tedii^bgy, with counes in tivS, mechanical, metallurgical, 
mininE, ei^ical and chemical enginorr^, elKtronietairurgy 
and ^emistry, ai^d a school of general literature (i&jS), with 
elnaical and Latin-^cieatific courses. In it hod 68 

instructon, 17*0 students, and a library of 137,000 volumes. 
Tb9 ptilicind buildings,of the uidversity are Packrt Hall (1869), 
liu^^ rtakon np by the dqiartmcnt of civil en^eeiing, tho 
cfaemleal and metallutgical laboratory, the physical and eleo- 
trM et^eering laboratory, the steam engineering hbaratory, 
WiiyagM Hal) foK mechanical epgine(ring,^c., Saucon Hall for the 
Esigluh dtepamnoit, Christmas HaU, with drawing-rooms and 
tawoBioeh of the Y.M.CA,, the Sayra astroaomkat observatory, 
tte Memorial ChorA,'Ae university library {1897), 

oormitijnes (1907) glveh by A^ew Carnegie, Drown MemOTal 
Ball, a.MudeiitB’ ckib^ ithe. college critmnors, and a gymr^um, 

Sduf^"Bi^lehem is the see nf a Protestant Episcopal 
I>h(bopi''''The'Bhthldiem St^ Company manufactures here iron 
and steel, including Bessemer steels, armour pkte, steel itdb. 


government ordnance, d^ forging^ iron and sted castings'. 
Stationary engines, gas 8hgines, hydraulic pumps, projectiles, 
steel shaft and |ug iron; sine is smelted and refin^;.ltnd 
there are large hosiery and knitting mills, and silk miUi and 
cigar factories. The total value of tlio borough’s factory 
products increased from $9,964,054 in 1900 to $15,275,411 in 
19 * 5 , or 33‘3 %• 

In 1846 a water-cure was established where St Luke’s 
hospital now stands, in the orHoining borough of Fountain 
Hill (pop. in 1900, 12x4), and for a few years this attracted 
a con.sid^able number of visitor.^ during the summer season. 
In 1853 works wt^e established for the manufwature Of white 
oxide of sine from a calamine found here, in tho next year 
metallic zinc was produced, and in 1865 the first dieet zinc 
made in America was roll^ here. The borough was incor¬ 
porated in 1865. 

fiOQTHBRIDBE, a township of Worcester county, Massa¬ 
chusetts, U.S.A., on the Quinahaug river (which here falls 
165 ft.), about 30 m. S.S.W. of Worcester. Pop. (1900), 10,035, 
of whom 3468 were foreign-bom ; (1910 census), 13,593. 
Area, about 20 sq. in. The township is servtd by the .New 
York, New Haven fk Hartford railway, and by inter-urban 
(cloetrif) lines to W’orucster and Springfield. The Southbridge 
public library (1870) contained 33,000 volumes in 1940. OptiiM 
goods, cotton, woollen and print goods, cutlery and sturttles 
arc the principal manufactures; in 1905 the value of the total 
factory product was $4,201,853. The factory of the American 
Optical Compatiy here is probabfy the largest of itn kitxi in 
the world, 

In 1801 a poll parish, named the Second Religious Society 
of Charlton, and popularly called Honest Town, was formed 
from the west part of Dudley, the south-west part of Charlton 
and the south-east part of Sturbridge; and in 1816 this parish 
became the township of Soulhbridge. 

till' Lvaftfts pntilisbcd [1901 tKjq.) tiy tbo Quinabong HistoricBl 
Society o{ Sualliliridge. 

60CTH CAROLINA, a South Atlantic state of the United 
Statts of America, end one of the wiginal thirteen. Tying be- 
iwern latitudes 3a** 2’ and 35“ 17' N. and between longitudes. 
78” 30' and 83° 30' W, It is bounded N. by North Carolina, 
E. by North Carolina and the Atlantic Ooran, S.E, by the 
Atlantic Ocean, S.W. and W. by the Savannah, Tugalbo and 
Chattooga rivers, whidr separate it frtm Georgia. Its total 
area is 30,989 sq. m., and of this 494 sq. m. are water surface. 

Stnjarr Pealwret,—Fonth Carolina is mainly in the COautal Plata 
and Pirdmont Plateau regiunK, hut in the nortb-west tt exteoda 
dii'liUy into the Appalachian Mountain region. LooaVy the 
Coastal f 1 aln Kginn uc kiroira ca the Low Country, and the 
aioht Plateau and AppalatniBil Mountain felons art' known p.s 
fhc Up Country. The coast, about 200 m. in length, It Benenjlly 
low. Pot 60 m, sou Mi-west of the North Carolio?. bor^Tt Is un- 
hrokon and lined with a smooth, hard beach of light-cwourod sand, 
but below this It becomes increasingly broten by estuaries *ind is 
lined with flat and tow aea-islands that It crease In size and number 
toward the Otorgia border. For about’ to in. back froth t^ coast 
the Coastal Plain region is occupied vary largcljr ,by salt ihaiiihcs. 
Then, although still continuing tfal,:the'suHaro tlS» at, The rate of 
about aj ft. per mile for 40 iti. or'more; beynnd this it riM taore 
rapidly, rcocnes a maximum elevation in Ldxiftg^ c^fnty of 
about 700 ft. above the sea, and beobthes ihcreaslugfy tm^en into 
rolling plateaus and deep valleys to the PhU Line^ ■whftni martes the 
boundary between the Coastal Flcdn and the Piedmont Ptateiu. 
This iine, at which the nontb-fuit flbwliig fiyer^all from tlghcT 
levels in the crystalline rocks of the' PiMihobt matijau down to 
somewhat lower levels in the Softer rocks of the Coastal I^in, 
pisses in a genUral sonth-wost dlrvction ftWn the North Carolina, 
border north-dast of Cberaw through Camden and CeSfiinbia 
Savannah Rivet opposite Augusta, Georgia. TheplettaurntPl^WU 
region, rising graauaUy Irom ati elevation Of ebout joo It. (dong 
the Fw Line to 1000 ft, or more in t|u: north-wesr(, fr ajitaieau 
broken'into undulating ridges.and deeply but vellUyi. In t& small 
section of South Carmisa which is traversed W. thO /jmila^ao 
MOUdfjdn regldn a few mcmiitafne of flie' aau JiliW'rttirilbtuptly 
from tU! foot-hills to 341.1 ft. in Mt Mifham' utf ^ 'fp Oiesars 
Head, and 3157 ft, in Talile Bdbk. The'MjMif poflit & the suta 
is so.s.’hfras'Motmtafn (3548 ft.) is.this 60 fhb Korth 

Carolina Slate line.' The mean rfevoiftm hf the «nm'State is abwt 
S'jd'ff. The Iffidapat fivers rise in tte A^nilehteirraouh'whg 
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and Aow south-east into the Atlantic Ocean. In the middle section 
the Santee Kiver is formed by the confluence of the Waterec, which 
is known in North Carolina ns the Catawba, and the Congaree, 
*hich is in turn formed by the Broad and the Saluda, and the basin 
of this system embraces about one-half the area of the state. In the 
north-east the Great Pedee and its tributaries—the little Pedee, 
Waccamaw and Lynches—are whoily within the Coastal Plain, but 
the mainstream is a continuation below the Pall I.ine of the Yadkin 
Kiver, which rises m the mountains of North Caiolina. On the 
Georgia border the Chattooga Kiver, rising m the Blue Kidge, 
becomes tributary to the Tugaloo, which in turn becomes tributary 
to the Savannah. The Combahee and the Edisto. in the south¬ 
east, and the Black, north of the Santee, are the principal rivers 
that rise within the Coastal Plain and flow direct to the ocean. 
In the Piedmont Plateau region the current of the rivers is usually 
swift, and not infrequently thoie are falls or rapids; but in the 
Coast.d Plain region the current becomes sluggish, and in times 
of high water the rivers spread over wide areas. 

fttuna .—The principal animals and birds in South Carolina are 
deer, rabbits, squirrels, opossums, musk-rats, racoons, minks, 
geese, ducks, wild turkeys, " partridge" (quail or bobwhite), 
woodcock and snipe. P'oxes, bears, wolves, lynx (wild cats) and 
otters are very rare, and pumas (panthers) and beavers long 
ago disappeared. Common among birds of prey are owls, hawks 
and kites, and there are many turkey buzzards. Song birds are 
numerous and of many varieties; among them are thrushes, mocking 
birds, blue birds, robins, wrens, chickadees, warblers, vireos, 
sparrows, bobolinks (reed birds or rice birds), meadow larks 
and orioles. In the hays and lower courses of the rivers are por¬ 
poises, whiting, sea bass, cliannel bass, shad, sturgeon, mullet, 
drum, bluefisb, snappers, sheepsiiead, weakiish or squetuugue, 
groupers, and several other kinds of fish. Oysters, crabs, shrimp and 
terrapins are also abundant here, and in the inland streams are 
some pike, perch, trout and catfish. 

I'lofa .—From the number of palmettoes along the coast South 
Carolina has become popularly known as the Palmetto state. 
Scarcely less conspicuous for some distance from the ocean are the 
magnolias, the live oaks draped with long gray moss, and the reed- 
covered marshes. In the swamps there are cypresses and some 
gum and bay trees. In most of the uplands of the Coastal Plain 
region the long-leaf pine is predominant, but large water-oaks 
and undergrowths of several other oaks and of hickories are not 
uncommon. On the I’iedmont Plateau and in some of the more 
.hilly and heavy-soil sections below the Fall Line there is some 
short-leaf pine, but moat of the trees in these .sections are of the 
hardwood varieties; deciduous tuiks are most eommon, but beecii, 
birch, ash, maple, black walnut, chestnut, sycamore and tulip 
trees also abound. On the mountains are (he cucumber tree, 
laurel, white pine and hemlock. Among indigenous trees, shnilis 
and vines that bear edible fruits or nuts the state has the black¬ 
berry, grape, pawpaw, jpersimmon, plum, crab-apple, hickory, 
chestnut and bazd out. The English walnut, pecan, apple, apricot, 
pear and cherry are also cultivated. Both m^icinal and flowering 
plants are exceptionally abundant; a few of the formfer are ginseng, 
■snakeroot, bloodroof, bore-hound, thoroughwort, redroot {Ceano- 
thus Amsricanus), horse mint and wild flax, and promiqgnt among 
the latter are jessamines, azaleas, lilies, ruses, violets, hcmey-suckle 
and ^oldcn-rou. Venus's flytrap is found along the coa-st. 

Chmofe.—Along the coast the cUnuitu is comparatively mild and 
ecjuable. At Charleston, for example, the mean winter temperature 
is 51° F.. the mean summer temperature 81° F., the mean annual 
temperature 66“ F., and the range of extremes from io^° F. to 7° F. 
or 97“ F. Toward the north-west the mean winter temperature 
decreases to 47° F, at Columbia and to 40“ F. at Greenville; the mean 
summer tepiperature decreases only to 80“ F. as far as Columbia, 
but from there to Greenville decreases to 75“ F.; and the mean 
annual temperature decreases to (iz° F., at Columbia nnd to 58° F. 
at Greenville. The ranp of extremes increases to 108° F. (io6“ <0 
—*°) at Columbia, and then decreases to 102" F. (97“ to —5°) at 
Greenville. The greatest range of extremes in (he state is from 
11“ F. at Santuck, Union county, in February 1899, to 106“ F. 
at Columbia -in August 1900. For the whole state the mean annual 
temperature is about 6,t“ F., the mean summer temperature 79“ F.. 
and the mean winter temperature 44“ F. In nearly all sections 
January is the coldest month and July tlie warmest. The mean 
annual lainlall for the state is about 49 in., and its distribution is 
excellent. Extremes for the various sections range only from 
jj’4 in. at Chariestun to 44 4 in, at Stateburg, in Sumter county. 
Seventeen Incnes, or more than one-third, falls during the summer, 
and*for the other seasons the range is only from to'i m. for autumn 
to ti-6 in. for winter. Snow is uncommon in the south-east of 
the state, and wheajfrer there is a snow-storm the snow usually 
melts as it falls; But in the centre and north-west occasionally 
covers the ground to a depth of several inches. The prevailing* 
winds are from the south-west along the coast, from the north-east 
in the north-central section, and from the west in the west section. 
Tornado winds sometimes occur in the west section, and the east 
section occoaipnally suSers from West Indian hurricanes. 

general the soils of the Fiedmcat Plateau region 


are such as have been formed by the disintegration of the under¬ 
lying rocks. These consist mostly of granite and gneiss, but in 
the north-central section there is trap-rock, and in the south-east 
section some slate. On the more level areas of the 1‘iedmunt Plateau 
the granitic soil is a grey mixture of sand and clay, but on the 
hillsides of the river basins it is a heavy clay of reddish colour, 
the sand having been washed down to form the soils of the Co^al 
Plain. In all sections of the Piedmont Plateau the subsoil is a 
reddish or yellowish clay. In the upper .si-ction of the Coasla! 
I'lain region the soil is for the most part a loose sand, but lower down 
it becomes flner, more tenacious, and consequently more fertile. 

AgriouUure. —The number of farms in bouth Carolina was 93,664 
ill 1880; 113,008 in 1890, and 154,166 in 1900—the number for the 
two last named years not including farms of less tlian 3 acres and 
of relatively small productivity. The total acreage in farms in 
1880 was 13,457,613 acres, of which 4132 acres were improved; 
in 1890, 13,184,652 acres, of wliich 5.255,237 acres were improved; 
and in lyoo, 13,985,014 ucies, of which 5.755,741 acres were im¬ 
proved. The total value of farm jiroperty, with improvements, 
machinery and livestock, was $84,079,702 in 1880; $1191849,272 
(average value per farm, I1042) 111 1890; and $133,591,159 (average 
value, $989) in 1900; while the average value per acre of farm-land 
increased from I9.09 in 1890, to $10.98 in 1900. Of farms of luuu 
acres and more there were i()35 in 1880 and 1010 in 1900; of be¬ 
tween 500 acres and 1000 acres there were 3693 in 1880 and 23r4 
in 1900; of 50 acres and le.ss than 100 acres there were 13,612 in 
i88u and 29.944 1900; ol 20 acres and less than 50 acres there 

were 3(188 in 1880 ami 5261 in 1900. Farms worked by owners 
numbered 46,(145 in 1880 and (10,471 in 1900; by cash tenants, 
21,974 ‘“k' .')7.04b in 1900; by share tenants, 25,245 in 

1880 and 37,838 in i90or t)f the 155,355 farni.s in the state in 
1900, 85.381 were worked by negroes ol whom 22'2 % were owners 
of their larms, 49-7 % cash tenants and 27 •9 % share tenants. 

Till' state long out-ranked all oilier stales in the glowing of rice, 
but tins industry lias declined, and South (oiioliiia is now surp.-issed 
by both Loiiisiaim and Texas. Cotton is the state's most valuable 
crop. The cotton product of the statu in 16S9 was 747,190 hales, 
in 1899 it was 881,422 bales, and in 1909, 1,095,000 bales. The 
principal cereals, with tlie amounts and values of the crops in 18911 
and 1909 arc; Indian corn, 17,429,(110 bush. ($9,149,808) in 1899 
and 37,041,000 bush. ($33,337,000) in 1909; wheat, 1,017,319 
busli. ($958,158) in 1899 and 3,810,000 bush. ($5,563,000) iii 
1909. Oats, 2,661,(170 bush. ($1,226,575) >» 1899 and 4,431,0011 
bush. ($3,190,000) in 1909. Kicc, 47,360,128 tb ($1,36(1,528) 
in 1899, on 23,726 larms, nearly half of the total number (48,155) 
of rice farms in the United States, which, however, decreased to 
47(1,000 bush. ($433,000) in 1909. The rye crop was 19,372 bush. 
($18,405) in 1899, and 39,000 bush. ($55,666) in 1909. Other 
iiuportanl eiopsare; tol^cco. 19,895,970 ft ($1,297,293) in 1899, 
ami 32,000,01x1 ft ($2,33(1,000) in 1909; hay i.nd lorage, 2r3,249 
tons ($2,304,734) in 1899, and of hay alone 81,000 tons ($1,256,000) 
in 1909; potatoes, 3.369,957 bush. ($1,538,205) in 1899 and 765,000 
bush. ($880,000) in 1909, 

Mining.’ -The value of the mineral product of the state was 
$1,834,134 in 1902, $2,305,203 in 1907 and $2,081,001 in 1908. 
■The total value of the products of manufacturing industries based 
on mining was $18,565,(182 in 1900, or i7'2 % of the total value 
of the product of all manulacturing industries. The most valuable 
single mineral is phosphate ruck, which is found in a belt 70 m. 
long by 30 m. wide, extending from the mouth of the Broad River 
near I ort Royal in the south-east to the headwiaterg of the Wando 
Kiver in the north-cast. The chief deposits ate found in Berkeley, 
Dorchester, Charleston, Colleton and Beaufort counties, at the 
bottoms of rivers, 20 to 30 ft. in depth, and on land at an elevation 
but little above mean tide. Its conimercial vidue for the manu¬ 
facture of fertilizer was established in 1867, and the mining of it 
began soon afterwards in the Ashley Kiver region. The antounl 
mined in 1868 was 12,2(12 long tons; in X902, 313.365 long tons; 
and in 1908, 225,495 lung tons, valued at $989,881. The value of 
other roiner^s produced in 1908 was as follows; Granite, $2^,874) 
clay, $110,636; and monazite, $13,494. I'he product and value 
of minctal waters was 786,754 gals. ($195,182) in 1907 and 271,572 
gals. ($70,937) in 1908, Minerals which were nut mined com¬ 
mercially in 1902 include asbestos, which occurs in bpartaliburg: 
and Pickens counties; fullers'-earth; graphite in Spartanburg and 
Greenville counties; iron ores in the north and north-west portions' 
of the state; iron pyrites in Spartanburg and York counties; tale, 
bismuth, ochre, pyntes, galena, brown coal, malaciiite. phosphate 
of lead and barytes. 

Manufactures .—The number of factories in South Can^na ih 
1900 was 1369, in 1905, 1399 ’; the amount of capital invested 
in such establisiiments was $62,750,027 ia 1900, and ip; 19^ 
$113,422,224; the value of products in 1909 was $53,335,811;. in 
1905, $79,376,262; and the average number of wage-eathers lb 

> The special census of 1905 was Confined to mannfactiires 
nnder ihe factory system, and the statistics above for ligtfo/bAve 
been reduced to the same standard to make, thein qompxrable 
with the statistics for 1^5. 
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1900, 47,025, lOoS' ' 50 . 44 >’’ Except in number, the rural 

establishments showed greater increases than the urban.' The 
number of rural establishments in igoo was 1174; in J905, 7179; 
and the number of urban establishments in 1900. I 95 : 1005. 

210; but the capitalisation of the rural establishments increased 
from $50,057,922 in 1900 to $97,942,185 in 1905; while tliat of the 
urban increased from $i2,(>02,i05 to $t.s, 480,059; the value of the 
products of the rural establishments Increased from $41,930,816 
to $64,887,748; while that of the urban establishments increased 
fcom $11,404,995 to $14,488,514; and the number of employis 
in rural establishments increased from 36,616 to 50.744, while those 
in urban establishments increased from 7409 to 8(k77. More than 
half of the manufacturing establishments were engaged in the 
manufacture of cotton goods, of lumber and timber, of fertilisers, 
of cotton-seed oil and cake, of loinlwr and planing-mill products, 
of cars and general shop construction, and of hosiery and knit 
goorls. 

The manufacture of cotton goods was much the most important 
industry in 1900 and 1905, and showed a remarkable growth. The 
capital invested in tliis industry was $39,258,946 in 1900 and 
$82,337,429 in T905; the value of the products was $29,723,919 
in itjfxi and $40,437,644 in 1905; the average number of wage- 
earners was 30,201 in 1900'and 37,271 in 11705; and the amount 
of wages, $5,006,840 in 1900 and $7,701,689 in 1905. The number 
of establishments in igoo was 80, and in 1905. 127; the numlierof 
producing spindles in 1900 was 1,431,349, and in 1905. 2,864,092; 
and the number of loonis in 1900, 42,(>63, and in 1905, 72,702, 
The use of domestic cotton increa.sed from 485,024 bales in igoo 
to 555.467 bales in 1005, and the amount paid ior this cotton 
increased from $14,909,520 to $30,451,159. In the same period 
the amount of foreign cotton used increased from 210 bales in rgoo 
to 2633 bales in 1905, and the amount paid for it from $2o.o2t) in 
igoo. to $318,020 in 1905- The principal products of the mills 
were plain'clotlis for printing or converting, of a qu.ality finer tlian 
No. 28 warp, of which there were prcxluced 322,850,981 sq. 3’ds., 
valued at $14,007,496 in 1905. as compared with 97,34 3,526 sq. j-ds., 
valued at $3,171,198 in UK>o. Other products and their values m 
1900 and 1^5 were ns follows ; brown or bleached sheetings and 
shirtings, 285,105,383sq-yds- ($li. 55 :t.» 7 . 5 ) >" id"'’ 2 f«- 777.474 

sq. yds. ($12,035,854) m 1905; yams for sale, 24,859.616 lb 
($3,461,090) in 1900 and 31,645,397 fb ($6,217,795) in 1905; 
drills, 116.467,224 so. yds. ($5,375,017) and 88,551,7^ 

sq. yds. ($5,344,146) in 1905; twills and sateens, 11,379.712119. yds. 
($485,484) in 1900 and 45,220,488 sq. ^’ds. ($2,175,651) in 1905. 

The value of the products Of other industries in 1900 and 1905 
were as follows: Lumlier and timber, $4,942,362 in 1900 and 
$6791,451 in 1905: cotton-seed oil and cake, $3,103,425 in 1000 
and $5,462,8i8in 1905: fertilisers, $4,882,5o(>in igoo and $. 3 , 637,570 
in 1905; lumber and planing-mill products, including sash, doom and 
blinds, $1,01(1,328 in 1000 and $1,478,.581 in 1905: hosiery and knit 
goods $192,237 III 1900 and $1,078,682 in 1905; cars and geimrol 
shop construction and repairs by steam railway comfiames, 
$691,361 in iqoo and $1,080,990 in 190.5. , . 

The princiiial lumber resource of bouth toolma is 
V«low (or “ fiouthem *) pine, and there is also a stnaH <]uantxty 
of c\-prcss. The stand of yellow pine in the state in 1880 was esti- 
raated at 5316 million ft.; and in JO05 it was estimated at 3363 
million ft " The value ol the lumber product increased from 
$1,108.880 in 1850 to $5,207,184 in igoo. Some use is also made 
of tlie forest resources of the stale in the manufacture of veneer, 
tiai'ier pulfi, turpentine and other chemicals. 

NMA-riM.—The total yield of the states fashenes in 1902 was 
8 174 463 lb, valued to the fishermen at $263,023, which is an m- 
creasi over tliat of 1897 of 2,894,017 » and of $52,567 ni viilue. 
The number of iiorsons employed in 1902 was 37 t 3 >, increase 
over 1807 of 1574; the amount of capital mvrated m 1902 was 
$120 723 an increase over 1897 of $146,369. The oyster fishoijr 
r(Lc’4nted in 1902 about 45 % ot the entire value of the states 
fisheries, the catch in that year bwng 689,7^ bush., valued at 
$118,4(10, an increase over 1897 of 474,800 bush, and $73,100. 
The iimount and value of other catches m 1902 wore as follows: 
whiting, (K>6,3oo lb ($30,118); sea bass, 709 545 lb ($27,564) 
idiad 434 133 lb ($20,782); clam, 28,133 bush. ($12,940): slirimp^, 

4 CV. 2 452): t«ripin. 27,521 fc T$. 5 . 58 o) : mullet, 138,^ fe 
($3782): iewfish, 79,500 lb ($37.18): channel bass, 102.000 ft 

$3550 Mueteaguo, 85,700 ft ($30.59) 90.000 ft ($1800). 

O^r fish taken indudo the sheepshead, drum, grouper, striped 

bass and croaker. , ^ , c ±1. r- _ 

Transportation.—The chict railway systems of South Carolina 
are the Southern, the Seaboard Air line and the Atlantic Coast 
line. The raiUvay mileage of the state was 3335-48 m. on the ist 
of lanuary 1909. .Inland water communication is furnished by 
several navigable rivers. Between 1816 and i826the state expended 
upon interMlimprovoments $1,712,626, a large;part of which was 
a^ropriated for budding canals round the rapids of fivenvers; 


2 Its this class are included the manufactures of only cities. 
Charleston. OoluraUia, GreenvUle and Spartanburg, which m 1900 

had peptdations of *000'or more < ‘ 


between 1878 and igoo the United States government expended 
$6,063,692 upon seven rivers and three harbours. The Savannah 
River is navigable from Savannah to Augusta, Georgia (202 m.), 
whore its mean low water depth is 3 ft., and Irom Augusta to Pete^ 
burg, Georgia, for flatboats. Other navigable streams are the 
Waccamaw, to Bucksville (50 m.); the Groat Pedee to Smiths 
Mills (52 m.); the Cooper, to Strawberry Ferry (.30 m.); the 
Asliloy.'to l4imbs (13 m.); the Edisto, to Gmgnard Landing (2O0 m.); 
the South F-disto, to the North Edisto (ti in.); the Beaufort, to 
the Coosaw River (11 in.); and the Santee, to the confluence of the 
Congaree and Watercc rivers, which are navigable for flatboats. 
The ports of entry are Charleston, Beaufort land Georgetown. 

Population.—The population in 1880 was 995 > 577 ; 'b 
1,151,149; in 1900, 1,340,316; and in 1910, 1,515,400*. 
In only one other state, Mississippi, in 1900 the negroes exceeded 
the whites; in South Carolina 58-4 % of the total, or 782,3*1, 
were negroes or of negro descent, and 41-6% were whites; liut 
there was a slight falling-off in the perrentage of negroes, this 
having been 59-9 % in 1890. Of the total population, 99-6 % 
were native-born. There were, in 1900, 552,4.36 native whites; 
5,528 persons of foreign birth, 121 Indians and 67 Chinese. 
Of tlie inhabitants bom in the United .States, 29,521 were 
natives of North Carolina, and 13,544 were natives of Georgia, 
and of the foreign-born 2075 were Germans, and 1131 were 
natives of Ireland. Of the total population, 17,628 were of 
foreign parentage— i.e. either one or both par-onts were foreign- 
bom—and 2503 were, of German and 1607 of Irish parentage 
on both the father’s and the mother’s side. In 1906 there*Were. 
in the state 655,933 members of different religious denomina¬ 
tions, of whom the Baptist bodies were the strongest witli 
341,456 communicants; the Methodist bodies had 249,169 
inetuhers; 35,533 were Presbyterians; 12,652 were Lutherans; 
10,317 were' Roman Catliolies; and 8557 were Protestot 
Episcopalians. From 1890 to 1900 the urban population 
(i.e. in places with 4000 inhabitants) increased from 84,459 to 
157,111; the semi-urban population (t'.f. population of incor¬ 
porated places), or the approximate equivalent, having less 
than 4000 inhabitants) increased fmm 93.551 to * 04 . 35 *: 
while the rural population (i.e. population outside of incorporated 
places) intreased from 973.139 to 1,078,8i;3. Fhc principal 
cities are Charleston, Columbia (the capital), Spartanburg, 
Greenville, Sumter, Anderson and Rock Hill. 

Administration .—South Carolina was governed from 1670 
t o 1719 under the Carolina provinrial charter of 1665, from 1719 
to 1776 under commissions and instructions from the Crown, 
and after 1776 under the constitutions of 1776, 1778, 1790, 
1865, 1868 and 1895. An amendment to the constitution 
may be proposed by' cither house of the legislature; if it is 
approved by two-tbi'rds of the members elected to each it must 
then be submitted to the people to be voted on at the next 
general elect ion for members of the state bouse of representa¬ 
tives, and if it receives a favourable vote of a majority and sub¬ 
sequently a majority vote in each house of the next general 
assembly it becomes part of the constitution. A constitutional 
convention to revise the constitution may be called by a two- 
thirds vote in each bouse, subsequently ratified by a majority 
vote of the electors of the state. 

KSectivc protection against a possible restoration of hc^ rule 
scorns to have been aimed at in the suffrage provimons of the new 
constitution. Two plans of registration were provided, one tempo¬ 
rary, the other permanent. Up to the ist of January 1898 all 
persons otherwise qualified could register, provided tliey (muld 
road any section of the constitution or understand and explain 
it when read to them by the registration officer, and all persons 
so registered wore qualified voters for life. - The obvious intention 
was to disfranchise illiterate negroes, but n( 3 t illiterate whites. 
Under the permanent plan, however, this distinction will graduaUy 
disappear. Those who should apply for registration after the 
1st of lanuary 1898 must be able to road and write any section 
of the constitution submitted to them by the registration officer, 
or must show that they have pud all taxes for the previous year on 
property worth $300 or more. Other requirements for Voters 


* According to previous censuses the population was as follows : 
1790, *49,073: 1800, 345,591: idio, 415,1x5; i8ao, 502,741; 1839, 
I 58 x,i8s; 1840, 594 . 39 ^: ‘SflOi 668,507: i860, 793 . 7 <»: 

I 705.606. .. 
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are: residence in the state for two years («tcept that miiueters in 
ehargu of organized churches and teachers of public schools need 
have a rcsidonce ia the state of six months only), in the county 
for one year, and in the polling precinct lor four months, and the 
payment six months before clcctiomtirae of a poll-tax. Idiots, 
insane persons, paupere, convicts and ]iersons convicted of certain 
crimes (onuraerated in the constilution) and not pardoned by the 
governor are dis(]ualifiod front registia’ing or voting. 

Under the eon.stitution of 1895 governor liold;; office 
for two years and is eligible for re-election. The governor and 
the lieutenant-governor mu.st be thirty years old and rnust 
liave been citizens of the United States and citizens and 
residents of the state for five years. The governor has a veto 
power, extending to the separate items in appropriation bills, 
which may be overconriic by a two-thirds majority in each house 
of the general assembly; three days ^excluding Sunday) arc 
allowed to tlie governor for vetoing bills or joint resolutions 
passed by the general assembly, or only two days if the general 
assembly adjourn before three days have cliqised. Tlie 
lieutenant-governor is tlie presiding officer of the senate, and 
succeeds the governor if the governor is removed from office 
by impeaclunent, death, resignation or otherwise. Other 
administrative officers of the state, each elected for two years, 
are a secretaiy of state, a comptroller-general, an altornc)’- 
general, a treasurer, an adjutant and inspector-general, and a 
superintendent of education. 

The state legislature is officially styled the general assembly, 
and is composed of a senate and a house of representatives. 
The house of representatives is composed of J24 members 
elected every two years and apportioned among the counties 
according to population; tlie senate of one member from each 
county, elected for a term of four years, the term of onc-half of 
Ute senators ending eveiy- two yeiu-s. Annual sessions of the 
general assembly arc held, beginning on the second Tuesday 
in Januar>', In 1904 the legislature .submit led an amendment 
providing ior biennial sessions and it was ratified by a popular 
vote, but inasmuch as the constitution requires a subsequent 
ratification by the legislature, the question emne up again in 
the session of 1905. Attention was then c:alled to the fact that 
the new amendment would make other changes in the consti¬ 
tution ncrcs,sary, and tlie matter was referred to a legal 
commission. 

The judicial power is vested in a supreme court and two 
circuit courts, a court of common pleas having civil jurisdiction, 
and a court of general sessions having criminal jiu'i.sdirtion. 
The supreme court consists of a chief justice and three associates, 
elected by a joint viva voce vote of the general assembly for a 
te.-m of eight years, Jn each of the eight circuits is a cjrciuit 
judge cleoted in a similar mamier for fimr years. The magis¬ 
trates or justices of the peace are aiipointed by the governor - 
a wise provision, because under tlie constitution of i^iK negroc.s 
were frequently elected who could neither read nor write. 

Local Gcniomment. —The unit of IncaJ. govcirumeut in South Ou-o- 
Una is the county, which, the state constitulion jirovidos, ” shall 
ho a body politic and corporate." The con.stitution alai provides 
for the cstaMisliment of a new county, " whenever one-f bird of 
the qualified electors within the area of each section of an old 
county projxised to be cut off I0 form a new county .sludl petition 
the governor fey the creation of a new ainntv," whereupon the 
governor " shall order an election within a reasonable time fhcrc- 
aftor," and if two-thirds of the votw-s vote " yes," the gcner,al 
assembly at the next session shall establish the new county, 
provided that no section of a county shall be cot off without the 
consent 9f two-thirds of those voting in such section; tliat no new 
county “ sWl cont-ain less than one one-hundred and twenty-fourth 
art of the Vhole number of inhabitants of the state, nor shall it 
ave less aS^ssed taxable property than one and onc-half millions 
o£ dplUrs, nor shall it contain an area of less than four hundred 
square miles and that “ no old county sliall be reeliiced to bus 
afca than five hundred, sqimre miles, to loss assessed taxable pro]«.Tty 
than two million ddllars, nor to a smaller population Ilian fifteen 
thousand inhabitants." The general assembly may alter county 
lines at any tlfilc, provided the proposed change is sanctioned by 
two-,thirds of the voters in the section proposed to be cut off. The 
general aasenlbly mhjf also provide for the consolidation of two 
or moih ronnlies If a Waidfi^ of the voters concerned approve, 
•* blit siith'iKetioil shall not-be held oftencr tlnui onee in four years 
in the same counties." Counties are divided into townsltips and 


under file constitution each " shall constitute a body politic and 
corporate," but in 1910 there were no separate township govern- 
menls, the existing division ol coimlies into townsluiis being for the 
purpose of pnvenicnce in adjusting taxes. Municipal govenunent 
luaclimory is prescribod by a gemaal state law winch provides for 
the acquirement by municipalities ol waterworks and lighting- 
plants, the levying and collection of taxes and tlie issuing of 
licences, and regulates bonded debts. Cities and towns are per¬ 
mitted to exempt, by ordinance, certain classes of manufactories 
from all faxes (accept for school jiurposcs, jirovided such ordinances 
ore ratified by a majority of I be oleclors. 

MikctUansous Laun .—The elalxiratc procautious taken to. prevent 
lynching arc a pwubarity of I lie constilution of iii95. Any oiUcor— 
slate, county or municipal -who, through negligence or connivance, 
Kiriiiils a prisoner to l»i seized and lynched, iorieits his office and 
K!Comes ineligible to hold any office of trust or profit in the statu 
unless pardoned by the governor. The counly in which the crime 
occurs IS, withoul regard to the conduct ul tlie officers, liable in 
damaj.'os ol not less tliaji $2000 to the legal representative of fho 
person lynched; flie county is aulhorired, liowi-ver, to recover 
this amounl Jrom the ixsrsons engaged in the lynching. A fourth 
unusu.nl lealure is tliat .South Cmolina has applied the ]>rinci[ilo 
of (bred primary nominations to all eleclive officials from governor 
down. United Stales senators are in practice eleetiid by the people, 
for the legislalure mcTely registers the result of the ])i'inmry. Since 
an absolute majorit v of 1 he voles C!).8l is required, it h often necessary 
to hold a sfcond primary in which only the two leading caudidutes 
arc considered (sec net of tla 22nd of December 18SS, and ex 
farte Sanders, ,'■,3 S.C. 478). South Carolina is the only state m 
which divorce is not allowed in any cucumslaiicos; this is a con¬ 
stitutional provision. Divorces wiw not iienuilted before 1808 
and ttie provisions of the constitution ot iJiat year and ol an act of 
1872, pmnitting divorce (for adultery or for wilful desertions lor 
two yearn) were repealed in 1878. A married woman may bold, 
acquire and diBpo.se of jirojicrly as if she were single, and the 
descent ot the estate of a hutiband dying lufcstate is the same as 
that of a wife dying iiitsistate, the survivor lieing entilled to one- 
tiiird of the esbito if there arc one or more children, and to one-half 
of the ostalc if there are 110 children or olhei' lineal descciKlanl.s, 
Tenancy by courtesy was abolished in 1883, but the right of dower 
still obtains; the widow’s acciqitanco of a distribufive sJiare in lior 
liusband's estate, however, bars her dower. A liomcstead in 
lands to the value ol $1000, file products ol Uk; same, and jicrsoiial 
property to the voluo od I500 wliich licking to Uie lioad of a family 
or to the hustiand and wife jointly are exempt from attachment, 
levy or sale except for taxes, purchaM' money or debts contracted 
in making improvemenfs or repairs. The exemption of the home¬ 
stead continues for the benefit of tlie widow or for tlie children 
alone, whether minors or not, provided it is uccujiied by some of 
them, and it may be partitioned among the cliildrcn regardless of 
debts. The number of hours’ labour for operatives and emplnyis 
m cotton and woollen nulls is limited to sixty a wc>ck .and must not 
(.■xe(.s;d eleven in any one day, except for making up lost time to, 
the extent oi sixty hours in any one year. A prohibition bill intro- 
diieed in the legislature of 1892 was, through tho iiifluencr of the 
Tillman Keform faction, replaced by a substitute measure, which 
established a disjiensary system, based up<sn the Gothenburg 
plan. This system wont into ellect in July 1K93 and was in force 
for thirteen years. Under it tlie slate liought bijuors, graded them 
in accordance with a chemical analysis, and sold them to con¬ 
sumers in jiackages ot not leas tlian one liall-piut; the clisponsai:ics 
wore open from sunrise to sunset, no safes w(ao made to mmors 
or drunkards, and no liquor was dnmk on the premises; there was 
a state dispensary oommirmoner and a state board of control; 
and the profits were divided between the state, the counties and 
the municipalltiits, the share ol the state being dovotod to educa¬ 
tional puiqiofics. Tlie state, dispensary was opposed by the old 
conservative faction, by tho saloon kcejKirs, and by the radical 
proliibitionists. Tho supreme court of the state by a vote of two 
to 0110 decided in April 1894 that the law was unconstitutional, 
lint in October a ohange in tho personnel of the court brought 
alxmt a reversal. The Supreme Court of tho United States held 
on the iSth of January tSpy that the provisioos of the statute 
fortiidding tho im|xirtation of bquor by anyone except certain 
state officials wore in violation of the interstate commerce clause 
of the constitution (.Scoa v. Ihnald, 165 U.S. ,38). Under the jdrico 
blffi'passed in 1004 and amended in 1905, which gave tte,people 
of each county the choice between dispensary and prohibition, 
with the proviso that if they adopt the latter they must pay the 
extra taxes necessary to onfoiico it, several counties adopted .pro¬ 
hibition; and in 1907 the state dispensary system was abolisnndt 
all impure liquors were declared contraband, each county was 
required to vote to prohibit the sale of liquors or to ostaUish a 
dispensary, the sale of intoxicating liquors was forbidden outside 
of cities and towns, and soles may be made only throu^ oeonfiy 
dispensaries, which ms^ not soil at night or on Sunday, or to 
inabriates or minors, 'fibei oonstitutioii' pf 1895 lorbado b rostora- 
tian of the saloon systsm in its original form. An act of 4909 
made it a misdemeanour to solicit ocderafocJifulH' ia.tifoistata.' 
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Education .—^As early as 1710 paWic achool education was pro¬ 
vided for indigent ohildren. The present free-schcxd system was 
established in i86«. The educational system is under the super¬ 
vision of the state superintendent of education, with the assistance 
of a hoard composed of the governor and not eaccefeding seven 
other persons appointed by the governor. The constitution of 
1895 ordered a three-mills levy. The present high-school system 
dates from an act of 1907; and in 1909-1910 there wore lyr high 
schools, six of which required a full four-years’ course. The 
fier capita expcnditint! according to enrtdmcnt -was $4.98 for 
qaeh wlitte pi^ and $1.42 for each negro pupil in 1899; in 1909 
it was $10.34 for each white pupil and $1.70 for each negro. 
Tim schools are supported by taxation; they formerly received 
the profits from the dispensary. The maximum local tax levy 
is efijht-mill-i for elementary schools and two-mills for high 
schools. In 1908-1909 the total expenditures for 50O6 public 
schools (27** for whites, 2334 for negroes) in the state -was 
$1,898,886, of wUch $1,390,733 was for whites. The average 
yearly salary in 1908-1909 in white schools was $479.79 for 
men and $249.13 for women trachers; In negro schools the 
eorrttiponding atlnries wore $118.17 and $ 9 r-f 5 - The state sup¬ 
ports wholly or in part, the university of South Cart^na (before 
1906 South Carolina College), established at Columbia in 1801; 
the South Carolina Military Academy (locally called " The 
Citadel ”) ostitblisbed at Charleston in 1845; Ctemson Agricultural 
Ccdlege (1889), at Clemson, Oconee county, whh departments of 
Bgricultmre, chemistry, mechanics and eiertricity, textiles and 
military, and acjulcmic and preparatory courses; Wintltfop Normal 
and Industrial College for Girls (^1895) at Hock Hill, and the Coloured 
Normal, Industrial, Agricultural and Mechanical College (1896) 
at Orangeburg. Among the other higlier instltntions of learning 
aire the college of Charleston (179®. non-sectarian), Newberry 
College (1858, Lutheran) at Newberry, the rresbyterian College 
of South Carolina (1880) at Clinton, Erskine College (1839. Asso¬ 
ciate Reformed Presbyterian) at Due West, Furman University 
(1832, Kaptist) at Greenville, and Wolford College (1834, Methodist 
Episcopal South) at Spartanburg; lor women, t'xmvorsc College 
(1890, non-sectarian) at Spartanhiirg, the College for Women 
(1890, Presbyterian) at Columbia, Columbia College (1859. non- 
sectarian) near Columbia, Greenville Female College (1854. liaptisi) 
at Greenville, Lander Female College (1872. imtil 1903 at Wllliams- 
ton and uritil 1904 the Williamston Female College, Methodist 
Episcopal South) at Greenwood, and the Due West T-emale College 
(i&sg. Associate Keformod Presbyterian) at Due West; and for 
negroes. Claflin University (1869, Methodist Episcopal) at Orange¬ 
burg, Allen University (1881, African Methodist Episcopal) at 
Oxilumbia, and several normal and induslrial schools. There ure 
theological seminaries at Cxilnmbia (1828, Presbyterian), at Due 
West (1837. Associalc Reformed I'resbyterian). and at Mount 
neasant (1898. Lutheran). . 

Charities, et-c.—The stale has no hoard of public charities, and 
under the present constitution the county oomraissionerB are over- 
seors of the poor, except in Cliarlcston and Columbia whoso poor 
ate provided for by the municipal authorities. The county com- 
ihissioncrs of each county have charge of the poor-house of the 
county appoint its superintendent, physician and other officials, 
and report annually to the judge Of the Court of Goiiecal Sessions, 
who submits this report to tlie grand jury. Each poor-house 
must have sufficient tillable land to give employment to all paypers 
who arc able to work. There is an institution for the deaf, dumb 
and blind (1849, since 1837 a state institution) at Cedar Springs, 
and a state hospital for the insane, founded in i8ui at Columbia 
by Samud Farrow (1760-1824) and opened in 1828. The state 
penitentiary is also at Columbia. 

Finance..—The revenues of the state axe derived mainly from 
flic general property tax, fees, licences, dlspcnsaiy profits and 
phosphate ro^lties. At the beginning of the Civil War the public 
debt was $3,814,862,91 and the oralit of the state was sound. 
The tdiligations contracted in support of the war, amounting to 
about $3,000,000 were of course nulUfied by the Fowteealli Amend¬ 
ment 'There were so many irregularities and, so much corruption 
ooimected- with the bond issues of reconstruction days that it is 
impossilffe to discover their exact amount. Batinuites of - the total 
debt in 1872 vary from $28,000,000 to $3,3,000,000. The first 
step towards repudiation was taken by the " carpet-bag " legislature 
of 1873 when it provided for- the issue of consolidated bonds to 
repkUic 'fhe outstanding obKgations at the rate of fifty cents on the 
d(^r. Nearly aix lailUon dollars worth were declared null and 
void because issued -without authority of law. After the return 
of thePeinoeratB to power in 1877 a further investigation was made 
and the government finally assumed responsibility for $6,406,606. 
The grei^ part of this was funded under an abt of October 1892, 
and provision was made for a sinking fund, derived mainly from the 
royalty on phosphate beds, in 1909 the funded debt amounted 
to $6,S26,8«. The legidatare is forbidden to ty^te anjr further 
debt exceptfor the ordinary current business of the state, unless 
the propositjbifhe Snmbitted to the voters of the state and approved 
bv a twoMihiWta- majority. After the abolition of the State dis^ 
piuaary syrtw in fc Start pispewary Cosunlssion, was created 


for winding up the business of the dispensary and distributing 
about $900,000 (of which $100,000 was still due) of dispensary 
funds. Two coropanie.s brought suit for moneys owed for liquor 
sold to the state dispensary; the commission resisted the suit, on 
the ground that as a court and ns a representative of the state it 
could not lie sued; the circuit court and the circuit court of appeals 
overruled this plea and put the funds into the hands of a receiver- 
but in April 1909 this famous cause was closed by the decision 01 
the Federal Supreme Court, upholding the corainission and re¬ 
storing to it the fund. Banks are subject to the supervision of 
an examiner and in addition are require to make weekly reports 
to tho comptroller-general. 

History .—The history of South Carolina may be divided into 
four main periods: the period of discovery and exploration 
(1520-1663); the period of proprietary rule (1663-1719)5 the 
period of royal rule (1710-1776); and the period of statehood 
(from 1776). The first Europeans to visit the coast were a 
party of Spaniards from Cuba in 1520. In 1562 some French 
Protestants under Jean Ribaut made an un.succe.ssful attempt 
to establish a colony near the mouth of the Uroad River (see 
Port Roval). In 1629, Charles I. granted to his attorney- 
general, Sir Robert Heath, all the territory lying between the 
31st and the 36th parallels and extending through from sea to 
sea, but no settlement was made, and in r663 the same territory 
was granted to the earl of Clarendon (1609-1674), and six other 
favourites of Charles 11 . A second charter in 1663 extended 
the limits to 29° and 36“ 30'. The proprietors wore to legislate 
for the colony “ by and witii the advice, assent and ap^ba- 
lion of the freemen.” They were empowered, though not 
required, to grant religious freedom to Dissenters. Land was 
held in free and common socage, and the statute quia emptores 
was suspe,nded, thus allowing subinfeudatiem. Concessions or 
immigration circulars were issued in 1663 and 1665 offernsg 
most liberal terms to prospective colonists. This policy wai 
soon abandoned. In the fundamental ronstitution, adopted 
by the proprietary hoard in 1669 John 1 /Ocke and Lonl' AsMey 
(1621-1683) prepared for the colony an elaborate feudal system 
of government which would have been obsolete even in Europe 
(see North Carolina). Subsequent issues in 1670, 768* 
(Jan. 12), 1682 (Aug. 17), and 1698 modified the original plan 
to some extent. The constitutions possess more than a 
mere antiquarian interest. They helped to arouse that feeling 
of discontent among the colonists which culminated in the 
overthrow of proprietary rule, and they encouraged the large 
plantation sj’stem which constituted the foundation of the 
slave-holding aristocracy. 

The first permanent English settlement was made in April 
1670 at Albemarle Point, on the west bank of the Ashley river, 
but as the situation proved unfavourable the government and 
mast of the pec^lc moved over in 1680 to the neck between 
the Ashley and the Cooper rivers, the site of the present city 
of Charleston. The area of settlement was gradually extended 
along the coast in both directions, but did not penetrate far 
into the interior. The province was soon divided into'-’three 
coast counties: Berkeley, extiending from the .Ston'o''fiyer’t6 
the Sewee and including Charleston; Craven to the noith of the 
Sewee; and Colloton to the sovrth of the Stono. In addition to 
those settlers who came direct from England there were many 
Englishmen from Barbadoes and French Protestants, both of 
which classes exercised considerable influence Ujiort the histwy 
of the colony. It was largely due to the Barbadian connexion 
that South Carolina was for many years more closely associated 
with the island than with the continental colonies. Her political 
history during the colonial era is the story Of a struggle between 
popular and prcri^ative interests, first between the people and 
the lords proprietors, later between the people and the Ctown. 
From 1670 to 1700 the principal questions at issute -were the 
refusal <rf the settlers to subscrilie to the numerWls editions 
of the fundamental constitutions and disputes over Ute tollec- 
tion of quit-rents. Concessions were finally made wh^ldh fehnight 
the government more directly under pi^ular Control) 'In 
the legislature was divided into two houses,'and in'^ifej 
commons house, elected by the people, secured dieprfyilfed Of 
initiating legislatiao. The trUee-vwrt fotkWedby a cOftttOtyfty 
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between (Churchmen and Dissenters. A test act requiring 
members of the assembly to conform to the Church of An^and 
and to take the sacrament of the Eucharist accordmg to the 
rites and usages of that Church (1704) wa:. defeated only through 
the intervention of the Whig House of Lords in England. By 
an act of the 30th of November 1706, which remained in force 
until the War of Americiin Independence, the Church of England 
was made the established religion. After a few years of peace 
and prosperity there came another attack upon the proprietors 
which culminated in the revolution of 1719 and the downfall of 
proprietary rule. Acting on the advice of Chief Justice Nicholas 
Trott (1663-1740) the proprietors adopted a reactionary policy, 
vetoed several popular laws, and refused to afford protection 
from the attacks of the Indians. The people rebelltd, overthrew 
the existing government and elected their leader James Moore 
(1667-1723) as governor. The re.sult of the revolution was 
accepted in England, and the colony at once came under royal 
control, although the rights of the proprietors were not 
extin^ished by purchase until 1729. Theoretically South 
(Molina and North Carolina constituted a single province, 
but, as tlie .settlements were far apart, there were always separate 
local governments. Until 1691 each had its own governors, 
from 1691 to 1712 there was usually a governor at Charleston 
and a deputy for the northern settlements, and after 1712 there 
were again separate governors. The first attempt to define the 
boundary was made in 1732, but the work was not completed 
until 1815. 

The change from proprietary to royal government scarcely 
affected at all the constitutional development ol the province. 
The popular branch of the assembly continued to encroach 
upon the powers of the governor and council. By 1760 the 
council had almost ceased to exercise any real control over 
legislation. They rarely initiated or amended a bill of any 
kind, never a revenue measure. Public officials chosen nomi¬ 
nally by the general assembly were Beally the nominees of the 
' lower house. In the conduct of his executive functions the 
governor found himself constantly hampered by committees 
of the a.ssembly. In other words, whether thev were conscious 
of the fact or not, the South Carolinians throughout the colonial 
era were tending towards independence. The demands of the 
British government after 1760 were not especially unreasonalfie 
or tyrannical, but they were made upon a people who were too 
long aiTustomed to having their own way. As tlie spirit of 
retxdlion dcvcioj)ed tlie senfimetil in favour of colonial union 
gained in strength. 'J'homas l.yiu'Ii (r. 1720-177O), Christopher 
Gadsden (1724-1805), and John Rutledge (1739-1800) attended 
the Stamp Act Congress of 1765. an intercolonial committee 
of correspondence was appointed in 1773, and delegates were 
sent to the Continental Congress in 1774 and 1775. A council 
of safety appointed by a provincial congress practically took 
charge of the government in June 1775. The assembly was 
formally dissolved on the 15th of September, Governor William 
Campbell (d. 1778) fled from tlie town, and royal government 
came to an end. In the conflict with the motlier country the 
people had the advantage of long experience in fighting. There 
had been wars with the Spanish in 1686, 1702-4, 1740, with 
the Spanish and French in 1706, with pirates in 1718, with the 
Yemassee Indians in 1715 and the Cherokees in 1760-61, and 
a slave uprising in 1739. The state suffered severely during 
tlie War for independende, the numbers and influence of the 
Loyalists serving to embitter' the conflict. In the summer of 
1776 the lft^tish, under Sir Henry Clinton and Sir Peter Parker 
attempted tp capture Charleston and summon the South Caro¬ 
lina Loyalists to their standard, but on the 28th of June the 
fleet was repulsed in an assault on Fort Moultrie. Qintoii 
returned, however^ early in 1780, and, having surrounded the 
city on sd! sides with an overwhelming force. General Benjamin 
Lincoln, who was defending it with about 7000 men surrendered 
(May is) to avoid certain destruction. The British thereupon 
overran^he whole state, and until near the close of the war a 
new American army, first under Horatio Gates and later under 
Nathanael Greene, was engaged in driving them out. The 


principal engagements fought within the state were Camden 
(Aug. 16,1780), King’s Mountain (Oct. 7,1780), Hobkirk’s Hill 
(April 25, 1781), and Eutaw Springs (Sept. 8, 1781). 

The most significant feature in the early history of the state 
was the struggle between the Low Country, which centred 
about Charleston, and the Up Country, which was settled largely 
by .Scotch-Irish, who came down the mountain valleys from 
North Carolina, Virginia and Pennsylvania. The great planters 
of the Low Country had wealth, the small farmers of the Up 
Country had numbers. Under the first state constitution, 
adopted in March 1776, the Low Country element maintained 
the ascendancy which they had pos.scssed during the colonial 
period. In 1786 they were forced to consent to the removal 
of the .seat of government to Columbia (final removal, 1790) 
and in 1808 to a reapportionment of the representation, bised 
partly on wealth and partly on numlters. Tliere was to be one 
representative for every sixty-second part of the whole number 
of white inhabitants of the State and one for every sixty-second 
part of the taxes raised by the legislature. More harmonious 
relations were in time e.stablishcd, partly because of improvements 
in the methods of transport, but mainly as a result of outside 
pressure in the form of critiri.sm of slavery and the adoption by 
the national government of an economic policy which favoured 
the manufacturers at the expense of the agricultural interests. 
In 1832 there was a majority from each section in favour of 
nullifieatiof (i/.n.), and the legislature called the famous Nulli¬ 
fication Convention, which met at Charleston the 19th of 
November, and five days later passed the Ordinance of Nullifica¬ 
tion declaring that certain acts of Congress imposing import 
duties “are unauthorized by the Constitution of the United 
.‘states and violate the true meaning and intent thereof, and are 
null and void and no law, nor binding upon this stale, its officers 
or citizens.” President Jackson was ready to u.se force against 
the state; and the tariff, over which the whole disagreement had 
arisen, was changed in .such a way as to effect a compromise 
with the state. From about 1828 to 1861 South Carolina 
superseded Virginia as the leader of the south. She stood for 
states’ rights and free trade. John C. Calhoun was her political 
philosopher and George McDuffie her political economist. Her 
secession, on the 29th of December r86o, was followed b\’ the 
formation of the southern confederacy, the bombardment of Fort 
.Sumter (April 12,1861) and the Civil War (t86r-65). Although 
few battles were fought within her limits, because of the distance- 
from the frontier. South Carolina made many sacrifices in the 
interest of her section. With a white population of 291,300 
at the beginning of the conflict, the state put into the field 
during the four years 62,838 effective men, with an enrolment, 
including reserves, of 71,083, of whom 22 % were killed on the 
field or died in prison. General W. T. Sherman’s march across 
the .state (February-March, 1865) was aecomplislied by an 
enormous desfruetion of property by fire and pillage. 

All the misfortunes of the war itself are insignificant when 
compared with the sufferings of the people during the era of 
reconstruction (1865-1871). In accordance with the liberal 
■views of President Andrew Johnson, the white people a.ssumed 
control of affairs shortly after the close of hostilities, and James 
L. Orr (1822-1873) was chosen governor. Congress reversed 
this policy (1867), disfranchised the majority of the whites and 
transferred political power to negroes, northern- adventurers 
and disreputable native whites. There followed an orgy of 
crime and corruption. The Assembly Hall was furnished with 
clocks costing $600 dollars each, sofas at $200, and. other 
articles in proportion. A restaurant and bar were kept in the 
state house at which the members of the legislature and their 
friends could procure refreshments free of cost. The debt of 
the State was increased from $5,000,000 in 1868 to more than 
$18,000,000 in 1872. Crime among the negroes became so 
frequent that the whites were compelled to form a secret organiza¬ 
tion for protection (see Ku Klux Klan). In the spring of 1868 
the state adopted a new constitution in conformity with the 
Reconstruction Acts of Congress, and elected state officers and 
congressmen, and on the 25^ of June the statc was readmitted 
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to the Union. The inauguration of General Wade Hampton 
(1818-1903) as governor, and the final withdrawal of United 
States troops in 1877, marked the downfall of negro rule. 

The political history of the state since 1877 presents some 
interesting features. Practically the entire white population is 
Democratic, partly for historical reasons and partly because of 
a feeling that union is necessary to maintain white supremacy. 
The old warfare between the Up Giuntry and the Low Country 
has been renewed in a modified form in the conflict between 
Reformers and Conservatives. The triumph of the Reformers 
culminated in the founding of Clemson Agricultural College 
(1889), the establishment of the state dispensaty system for the 
sale of intoxicating liquors (1893), the election of Benjamin 
R. Tillman (b. 1847) to the United States Senate (1894) over 
M. C. Butler (1836-1909), and the work of the constitutional 
convention of 1895. 

Governors or South Carolina 
Proprietary Period (1670-1719) 

WilUam Sayle.1670-1671 

losgih West . . . (chosen by the council) 1671-1673 

Sir John Yeamans.1672-1O74 

Jo.seph West.i674-if>83 

Joseph Morton.1682-1684 

Kichard Kyrle.1684 

Kobert Quarry . . . (chosen by the council) 1C84-1685 

Joseph West.1683 

Joseph Morton.1685-1686 

jameS'CoUcton.-1090 

Seth SotheU.1690-1692 

PhiUp Ludwell.1692-1693 

Thomas Smith.1693-1694 

Joseph Blake . . . (chosen by the council) 1694 

J ohn Archdale.1694-1O96 

oseph Blidcc.169O-1700 

ames Moore . . . (chosen by the council) 17001702 

ir Nathaniel Johnson.1702-1710 

Edward Tynte.*7*0 

Robert Gibbes . . . (chosen by the council) 1710-1711 

Charles Craven.1711-1716 

Robert Banid .... (deputy-governor) 1716-1717 

Robert Johnson.I 7 i 7 -* 7 t 9 

Royal Period (I 7 i 9 -r 77 t>) 

James Moore . . . (elected the people) 1719-1721 

&r Francis Nicholson.. • 1721-17*9 

Arthur Middleton . (president of the council and 

acting-governor) 1724-1729 

Robert Johnson.. * 729 - 17.15 

Thomas Broughton . . . (lieutenant-governor) 1735-1737 

William Bull • . . (president oi the council. 

lieutenant-governor) 1737-1743 

James Glen. 


william Henry Lyttleton 
William Dull, the 2nd 
Thomas Boone . . . . 

WiUiam Bull, the 2nd 
Lord Charles GreviUe Montague 
William Bull, the 2nd 
Lord Charles GreviUe Montague 
WilUam BuU. the 2nd 
Lord Charles GreviUe Montague 
William BuU, the 2nd 
Ijjrd William CampboU 
Henry I^aurens 


(lieutenant-governor) 

(lieutenant-governor) 

(lieutenant-governor) 

(lieutenant-governor) 

(lieutenant-govtamor) 


John Rutledge 
Rawlins I-owndes. 
John Rutledge 
John MattJiwcs . 
Benjamin Guerard 
WiUiam Moultrie. 
Thomas Pincknty 
ChartesHnekney 
WiUiam Moultrie 
AmoldUs Vanderhorst 
Charles Pinckney 
Edward Rutledge 

J ohn Drayton 
aines B. Richardson 
Pavll Hamilton 
Charles Pinckney 
Jdm Drayton 
Heaiy MidtUeton. 
Jose^ Alston . 


(president of the council oi safety) 

Statehood Itaiod (r776- ) 

(president) 
president) 


Democrat-Republican 


l 75 f>-* 7 (>o 

1760- 1761 

1761- 1764 
1764-1766 
1766-1768 
1768 

1768- 1769 

1769- 1771 
i 77*-*773 
* 773-*775 
*775 

1775- 1776 

1776- 1778 

1778 - *779 

1779- 1782 

1782- 1783 

1783- 1785 
1785-1787 
I787-*789 

1789-1792 

1792-1794 

1794-1796 
1796-1798 
1798-1800 
1800-1802 
1802-1804 
1804-1806 


David K. Williams 
Andrew Pickens . 

John Geddea , 
Thomas Bennett 
John L. Wilson . 
Kichard I. Manning 
John Taylor . 

Stephen D. MiUer 
James Hamilton, jun. 
Robert Y. Hayne 
George McDuSic 
Kercc M. Butler 
Patrick Noble 
B. K. Henegan . 

John P. Richardson 
James H. Hammond 
WiUiam Aiken 
David Johnson . 
Whitemarsh B. Seabrook 
John H, Means . 

Jolui L. Manning 
James H. Adams 
Kobert F. W, AUston 
WiUiam H. Gist 
Francis W. Pickens 
Milledge L. Bonham 
Andrew G. McGrath 
Benjamin F. Perry 


Democtat-Repnbllcnn 


Democrat 


(acting) 


„ (provi¬ 
sional) 
Conservative 
(military governor) 
RepubUcan 


i 814- i 8 i (, 

1816-1818 

1818-1820 

1820-1822 

1822-1824 

i824-i82(» 

1826-182K 

i 828- i 83<' 

1830-1832 

1032-1834 

1834-183(1 

836-1838 

838-1840 

1840 

1840-1B42 
1842-1844 
1844-1846 
184^1848 
1848-1850 
1850-1852 
1852-1854 
1854-1856 
1856-1858 
1858-18(10 
1860-18O2 
1862-1804 
18O4-1S65 


Democrat 

(acting) 
(acting) 


*856 

1865-1868 
1868— 
1868-1872 
1872-1874 
1874-1876 
1876-1879 

1879- 1860 
i8to 

1880- 1882 
1882-1886 

(acting) 1886 

1886-1890 
1890-1894 

1894-1897 

1897-1899 
1899-1903 
1903-1907 
l 907-*909 

1909 

see Mieliael Tuomey, 
iimbia, 1848); the Hani- 


T808-1810 

1810-1812 

1812-1814 


James L. Orr 
Gen. Edward R. S. Canby 
Kobert K. Scott . . 

FrankUn J. Moses, jun. 

David H. Chamberlain 
Wade Hampton 
WiUiam D. Simpson 
Thomas D. Jeter 
Johnson Hagood 
Hugh S. Thompson 
John C. Sheppard 
John P. Richardson 
Benjamin R. Tillman , 

John G. Evans . 

WilUam H. EUerbe 
Miles B. MeSweeny 
Duncan C, Heyward 
Martin F. Ansel 

Martin F. Ansel . . 

BinuoGRArHY—For general description 
Prport on the Geology of South Carolina (Colur ... 
hook of South Carolina ; Resources, Institutions, and Industries of 
the State, published by the State Department oi Agriculture, Com¬ 
merce an<l Immigration (Columbia, 1907; and ed., 1908); the Anu^ 
Reports (1904 scu.) of the same department and its other publica¬ 
tions; and W. G. Simms, Geography of South Carolina (Charleston, 
1843). For administration ace D, D. Wallace, The Civil Government 
of South Carolina (Dallas, 1906): E. L. Whitney,‘'Government of 
the Colony of South Carolina,” in Johns Hopkins University Studies, 
vol. xiii. (Baltimore. 1895); B. J. Ramage, “ Local Government and 
Free Schools in South Carolina," in Johns Hopkins University Studies, 
vol. i. No. *2 (Baltimore, 1883): Colyer Meriwether, History of 
Higher liducation in South Carolina (Washington, *8^), in Cir¬ 
culars of Information ol the United States Bureau of Education, 
No. 3. There is no general history of South Carolina. The stan¬ 
dard' work for the colonial period is Edward McCrady's The History 
of South Carolina under the Proprietary Government, 1670-/7/9 
(New York, 1897) and his History of South Carolina under the 
Royal Government, 27/9-/776 (iWd. *899), which are aMurate 
and interesting, but neglect the manuscript sources at Columbia. 
Older histories arc Alexander Hewath Historical Account of the 
Rise and Progress of the Colonies of South Carolina and Georgia 
(London, 1779), freely used by later writers; David Ramsay, 
History of South Carolina (2 vols., Charleston, 1809), little more 
than a reprint, without acknowlodmenta oi Hewatt; and Wilham 
J. Rivera, Sketch of the History of South Carolina to the Close of the 
proprietary Government, /y/g (Charleston, 1856), which was ntihsed 
by McCratly in his first volume and was first the histo^ of the colony 
based on the documents in the Public Records Office. See also 
E. L. Whitney, " Bibliography of the Colonial History of South 
Carolina,” in Annual Report of the American Historical Association 
for the Year /Sgc (Washington, 1893). More distinctly legal and 
political in character are thtee doctors’ monographs: Edson L. 
Whitney, Government of the CoUmy of South Carolina 
1895), b^d'too exclusively on tbs statutes; D. D. Wallace, Con- 
stUutional History of South Carolina from / 7 »s to /77s (Ab^vUle, 
(S.C.), new ed., 1908), a very brief summary;' and W. Roy 
Smith, South Carolina as a Royal Province, /y/p-ZTyMNew York, 
1903), based on the manuscript sources at Columbia. The standard 
work for the War of Independ^ice is Edward MoCiady. Ths Iliilorf 
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0 / Soulh CarsKHk itv tki ‘Kmdlution, (4 ’reAs., KMv York, 

1001-1902). Older books on the subject are Uavid Ramsay, 
Histoty Of the RevoltUim of South Carolina from a British Colony to 
an Indlftendent State (2 vols., Trenton, 17115); William Monttrie, 
Memoirs of the American Revolution, so far as it related to the States 
of North and South Carolma and Ceorgia (2 vols.. New York, 1802); 
John Jlraylott, Memvtrs of the American Revolution relating to the 
State of South Carolina (2 vols., Cliarleston, 1K21); and K.W. dibbes, 
Dorumgntarv Bistarv of the American Revolution (5 vols., Columbia, 
N®'*' York, 1857). Very little has been written on the period 
sineo 178,1. JUvid K. Houston, Critical Study of Nullification in 
South Canihna (New York, iSgtJ, is a concise, scholarly work. 
Hermann von Holst's John C. Calhoun (Boston, 1892) is written 
from the ejrtremo nationalistic arid anti-slavery point of view. 
For the Civil War and Reconstruction, see James Ford Rhodes, 
History of the United States from the Caimpromise of idjo {5 vols., 
New York, 1895-1004); James S. Pike, The Prostrate State; or, 
South Carolina under Negro CovernmenI (New York, 1874); Carl 
Schiirs, Refmrt on the States of South Carolina, Georgia, die. (Washing¬ 
ton, 1865, being lotli Congress, 1st session, i^n. Ex, Hoc. 2); Milaiy 
A. Herbert ami otliers, WViy the Solid South ? (Baltimore, 1890); 
and John P. Hollis, The Early Period of Reconstruction in South 
Carolina (Baltim.ore, .1905), containing an excellent discussion of 
the period from 180510 i8()8. For the religious history sue Frederick 
Dalcho, An Historical Account of the Protestant Episcofral Church 
in South Carolina from the first SeMcment of the l^ovince to the IPar 
of the Revolution (Cliarle.ston, 1K20); tl, 1 ). Bemhcim, History of 
the German Settlements and of the. Lutheran Church in North and 
South Carolina (I’hiladelphia, 1872). An uxcellunt monograph 
on the oontrovorsy between the Up Country and the Ijiw Country 
is William A. Bohaper, Sectionalism and Representation in South 
Carolina (Washington, igoi). Among the chief printed sources 
are the North Carolina Colonial Records (10 vols., Raleigh, l88(V- 
1890), useful for llie early period; B. R. Carroll, Histariced Collections 
of South Carolina (2 vols., New York, iSitj); .and the South Carolina 
Historical Society Collections (5 vols., Charl<islon, 1857, 1S58, 1859, 
18S7 and 1897—vol. v. contains the Sluiitesbury Pajwrs). 

SO.tJTHCOTT, JOANNA (1750-1814), English religious fonatic, 
■was born at Gittisham in Devonshire. Her father was a 
farmer and she herself was for a rortsiclcrablc time a domestic 
servant. She was originally a Methodist, but about 179s, be¬ 
coming persuaded that she possessed supernatural gifts, she 
wrote and dictated prophecies in rhyme, and then announced 
herself as the woman sjtoken of in Rev, xii. Coming to 
Ixindon at the request of VViUiam Sharp (1749-18E4), the 
engraver, she began to “ .seal ” the 144,000 elect at a charge 
varying from twelve shillings to a guinea. When over sixty 
she affirmed that she would be delivered of Shiloli on the 19th of 
October 1814, but Shiloh failed to appear, and it was given 
out that she was in a trance. She died of brain disea.se on the 
a9tli of tfie sathc month. Her followers are said to have 
numbered over roo,ooo, and only became extinct at the end 
of the rgth century. 

Among her sixty publications, all equally incoherent in 
thought and grammar, may be mentioned: Strange Effects of 
Eailk {\iai~\ii02), Free Exposition of Ihe Bil/le(iSo4), The Book 
of Wondw (1813-1814), and Prophecies announcing the Birth 
of the Prince qf Peace (1814). A lady named Essam left large 
SMTOs of money for printing and publishing the Sacred Writings 
of Joanna Sauthcatt. The wilt was disputed by a niece on the 
^ound that the svritings were blasphemous, but the court of 
chancery sustained it. 

Sue D, Roberts, Observations an the Divine Mission of Joanna 
Sovthcott (i8u 7); R- Reece, Correct Statement of the Circutnstances 
attending the Death pf Joanna Sovthcott (1815), 

SOOTH DAKOTA, one of the North Central states of the 
American Union, lying between 42'’ 28' and 45’ 57' N. lat. 
an 4 6'* g6' and 104° 3' W. loi^. It is bounded N. by North 
UakoUi; by Minnesota and Iowa; 8. by Nebraska; and W. 
by Wyoming and Montana. Lake Traverse and the Big Steme 
take separate the state b part from Mbnesota; the Big Sioux 
River forms mffet of the boundary between South Dakota and 
Iowa; and the Missouri River separates the state in part from 
Nebraska. South Dakota has an extreme length, east and 
west, of 380 m., ah extreme widtii, north and south, of 245 m., 
and a total area, pf 77,615 sq. m., of which 747 sq. m. are 
water surlace. 

I'o/KJgrapky.—With' tho eseeption of the Blank Hills distriot in 
the Gouth-tweot, the staOe is u wide ratlqig plain, with its eastern 


portioa a part of the Pnahie Plains mgian, and fts wesiierti portioa 
a part of the Great Plaii)& The surface of tbs plam, however, 
ranges from level river valleys in the east to irregular plateaus 
broken by buttes and scored by cafions in the west. The lowest 
part of the state is tho surface of Big Stone Lake, about 970 ft. 
above the sea; the highest point is Harney Peak in the Block Hills, 
wliicb rises to a height of 7216 ft, Thu state as a whole has a mean 
elevation of 2200 ft., with 270 sq. m. below 1000 ft.; 42,300 sq. jn. 
between 1000 and 2000 ft.; 23,000 sq. m. between 2000 and 3000 ft.; 
*0,700 sq. m. between 3000 and 5000 ft.; and 1380 sq. m. between 
5000 and 8uoo ft. 

In the extreme north-cast there is a range of low hills known 
as the Coteau des Prairies, which crosses the state in a S.S.E. 
direction through Marshall, Roberts, Grant and Deuel counties 
and maintivins an almost constant altitude of from 19.50 to 2050 ft. 
It forms tho divide between thc' headwaters of tlie Minnesota 
River on the east and of the Jamtss River on the west. 'To the 
south and west of theGoloau dcs Prairies lie vast strotclios of 
plains, including tho valleys of the Big Sioux and James rivers. 
This region presents no striking topograpluc features except tho 
numerous small lakes which occupy the hollow^ created by the 
continental ice-sheet. The greater part of the James River Valley 
lies in the bo<l of the extinct Lake Dakota, which was once a very 
narrow body of water exlending northward from about the latitude 
of the present town of Mitchell for a short distance into what is 
now North Dakota. West of the James River Valley lifcs an elevated 
table-land, known as the Coteau du Missouri, which marks thc water- 
parting between the James and Hie Misstmri rivers, and has a general 
elevation ol about 1800 ft. Alongthe west boundary of the stale 
tho general elevation ol the GreatPlains is alxiut 3500 ft. As (he 

t iart ou.st of the over was once covered by the ice-sheet, its hills 
lave been lowered and its valleys filled tlirougli thc attrition ol 
glaciers until the surface lias a gently undulating appearance. 
West ol the Missouri River tho sheet of glacial drill is absent, and 
the lands everywhere show evidence of extensive stream erosion. 
The surface is broken by many cluslcrs of small hills, such as the 
Fox Ridge in the central part of the state and the Cave Hills in the 
north-west, and in the vicinity of streams it is much cut up by 
deep ravines. In thc ■south-west thc results of this erosion are seen 
in an accentuated form in the region between the White River and 
the Soul-h Fork of (he Cheyenne River, known as thc Bad I^nds or 
terres mauvaiscs. This area extends from the loist meridian up 
Hie White River for about 120 m. and varit's in width from 30 to 
50 m. Here thc land surlace lias been carved into forms in infinite 
variety. Many slender Columns of clay, supporting masses of 
sandstone which have protected them from erosion, rise from thc 
surface like gigantic toadslouts. Thc sides of those ridges and 
pinnacles are bare of vegetation and display a variety of colours 
m buff, cream, pale green, grey and flesh. The most prominent 
features of the landscape rise from *50 to 300 ft. above the valleys; 
the latter and the flat tops of the mesas arc sometimes covered 
with a scanty soil and a sparse growth ol grass. These Bad I-ands 
were once a fairly level plain, bui intricate stream erosion produced 
thc labyrinth o£ ravines and ridgeS for which the region is noted, 
The Bad Lands of the 'WlUtc River are also noted for their wealth 
of animal fossils, which have been found in such quantities as lo 
cause geologists to believe that thc vertebrates perished thorp in 
droves during a severe storm or flood. Other Bad Lands, on a 
loss impressive scale, are found along the Grand and the Moreau 
or Owl Rivers. North-west of the Bad Lands of Ihe White River lie 
the Black Hills (q.v.), an irregular dome-shaped uplift, about 125 in. 
long and 60 m. vddu, lying partly in Wyoming, and with thc main 
axis trending almo.st north-west and south-east. Tlic uplift is 
completely enclosed by a rim of hog-back ridges from 300 to 600 ft. 
above the plain, and between this rim and Uic hills proper lies the 
Hod Valley, a tract about 3 m. wide and bordered on the inner 
side by the main ma.ss of limestone and crystalline rocks which have 
in general a height of 4000 or 5000 ft. above the sea—some ridges 
and peaks rise higher still. Upon this limestone plateau there is 
a central area of high ridges, among them the rough crags of Harney, 

. Custer and Dodge peaks. Between the ridges ol the oentml area 
lie wide valleys and " parks.” Thc streams flowing from the centim 
area have cut deep gorges and cafions, and among the ridges the 
granitic rocks have assumed many strange forms. Though rising 
from a semi-arid plateau, these mountains have sufficient rainfw 
to support an abundant plant growth, and have derived their 
name from the fact that their slopes are dark with heavy forests. 
Cathedral Park m. the SQU.thsm portion, Spearflsh CaiSon in the 
north, and the extensive fossil forest at the foot of Mattie's Peak are 
notowortJiy; while thc Crystal Cave, near Piedmpnt, and the Wind 
Cave, near Hot Springs, arc almost unrivalled. 

With the exception of the extreme north-east, the state lies within 
the drainage system of the Missouri RiverT This stream enters 
state near tho centre of the northern boundaty, pursues a ■winding 
south-easterly course, and from its intersection with .the 43r3 
puallel qf N. lat. to its junction with the Big Sioux River separates 
South Dakota from Nebraska. The Big Sioux River rises in the 
Coteau des Prairies in thc north-east and flows Almqat directly 
isouth for. a distance of 300 m., in the lower part of its 
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tbe bonixlary faetwoim South Dakota Ud Iowa. To the wcfst 
pf thU attVfTO a<ld ahfost panllcl with it is the Jaimes or Dakota 
River, which rues m North Pfduita and follow^ a general 
course southward until It joins the Missouri River near Yankton. 
From the west the Missonri reoeivus the Grand, Moreau or Owl, 
Cheyenne and White Rivers. Of these the Cheyenne is the most 
importitnt, being formed by two branches, the Belle Fourche and 
the Fotk, which, after almost completely encircling the 

Black Hills, unite at a point' nearly 350 m. from their sources. 
Many of the smaller slrcams in the Black Hills lose their waters 
in their lowor courses through fteejjage and evaporation. The 
hlinnpsata River ha$iilssoumc in the north-east, and the Big Stone 
lAke, a body of water about 25 m. long and 3 m. wide, forms a 
connecting hnk hetween its headwaters and the rest of Ihc stream. 
North of this lake lies Lake Traverse, 20 m. long and 3 m. wide, 
whose waters flow north into the Bois de Sioux River, whence they 
flf>,w into the Rod River (of the north). The portion of South 
Dalfotn east of the Missouri River is dotted with numerpus hikes, 
ranpng from small ponds to bodies of water from jo to 15 m. in 
diametbr. Tlie fdains, except in the south-east corner, are undei- 
laid by sheets water-bearing sandstone, which carry a volume 
of waler under such pressure that in fhc valleys of tlie Jjimes 
River and lire ^issour) Rivpr and ifs wcstcfn tributaries a strong 
surface flow may be obtained from artesian wells. In 1905 over 
a thousand wells had been sunk cast of the Missouri, and the flow 
was estimated at 7.000,000 gallons per day. 

/■'autw and jpiora .—lafge game within tlio state is practically 
cxtihpt. The herds of bison, antelope and elk lliat once roamed 
the prairies'have vanished, buf a few mountain sheep still graze 
on the grBMS-covered mesas in inaccessible portions of the Bad 
Lands. There, too, the grey (or timber) wolf and the coyote are 
found. The species of small animals dp not differ from those found 
in oilier pafts of the middle west. 

The total woodland area has been estimated at 2500 sq. m., 
about 3’2j % of the land area, and of this amount' 2000 sq. m. are 
in the Black Hills district. All the higher lands of this area arc 
oqvocrrt by.toests; but the Red 'Valley, lying betwign Ihe outer 
ridges and lap main upljft, is treeless. Most of the forast consists 
of yellow pine, but the spruce, asptm, white birch, hur oak. box 
elder, red cedar, white elm and cottonwood are among the other 
varieties fpimd. With the exception of narrow strips of woodland 
along the courses of the larger streams, (he rest of the stale.eonsists 
of treeless ptabic-lauda, wliich are usually covered with valuable 
grasses, in the more arid regions fhe sage-brush and cactus 
make their amicarancc. 

Climate. —The climate of South Dakota is of a continental type. 
Owing to tlie northern latitude, comparatively high altitntfea, 
and .the great distance from the ocean, therp arc ^cat annual 
variations of temperature and a very small amount of rainfall. 
The state is coldwt in the north-east and warmest in the region 
south of Cheyenne and west of the Mfssoiiri Rivers. Tlie isothermal 
Unas trend from south-east to nofth-west. The winters are long 
gad malked by exceedingly low temperatures, but as they are the 
driest scaspn of the year, the extremes are not so disagreeable as 
they would be in a more humid region. The mean winter tempera¬ 
ture ranges from 13° F. at Aberdeen in the northern part of the 
james River Vailey to *5° at Rapid City, in the Black Hills district. 
The absolute minirng-®* Urns® two places are re^ctively 40” and 
—29°; the absolute maxima, 111° apd rod”, and tho mean annual 
temperatures, 42” and 46°. At Brookings, in the extreme east, 
the mean annual temperature is 43°; the mean for the summer 
is fij!° with »n extreme recorded of 104°; the mean for the winter 
is *5° wifi an extreme recorded of -41°. At Ashcroft, in tho ex¬ 
treme north-west, the mean annual temperature is 4.^°; the mean 
for the summer 68°; and for the winter 20°; while the highest and 
loWost temperatures ever recorded are respectively *14° and 44°. 

The average annual amount tjf rainfall for the state is about 
20 ranging fiom rt’p in. at Ashcroft to zyg in, at Aberdeen, 
It is usually greatest !» the valleys of the James an<l Big Sioux 
Rivers arid least in the extreme norfh-ccntral and riorth-westem 
parts' of the state. Tho average amount of rainfall for the spring 
*6 or 7 in.; for the summer, 8 or 9 in.; for the autumn, s or 4 in.! 
and for Rie winter, r or 2 in. The spows arc generally Ught, awl 
cattle' may graze on the prairies during most of the winter; but 
there are occasional severe " 'bliizards, ’ whibh are accompanied 
Intense cold and Mgh winds. ' ' . ^ , 

.flmls.rx'The.glaqial drift oast of ihe MissDuri River, unlike that of 
the New England states, is remarkably free from boulders and 
gravel, BXP^t in S fcw morainw belts, U- i» often locally enriched 
By:vegeta^ mould, and is well adapted for , wheat-growing. West 
61 the Missouri River the drift gives place lo a fine spil of sand and 
day, with depepits of alluvium jn the vicinity qf streams. Though 
Sclong in vegetable mould, Bjesfe sods ane generally capaWe .of 
BrQdSftg good crops where the water-suplily is sufliaont. TJje 
Erger vnacya of the Blaek Hills (Astriet contain fertile alluvial 
wwhed fto.m the neighbouring highlands, but in the plains 
■doming thw mpnntauis the soda consist of .g stiff gumbo sgit; 
i.ody for pistMeland. There are throngbmit tbP “hite occasiwfiM 
fts in w^,' owing, 9 ? WSiH 


has accumulated, and which require special treatment before they 
can be made again productive. 

Jfrigation .—fteuth Dakota in . rSSg had mdy 13,71 7 acres of 
irrigated land. Ten years later this area had inoteasjxl to \ 3 ,t >76 
acres. Of fhe total, 38,457 acres weee irrigated by streams and 
25,223 acres by wells. The area irrigated by siTeonui was con- 
faned largely to the Black Hills region, tho water being supplied 
by the Nbrlli Fork and the South F'ork Rivera, which are tributaries 
of the Cheyenne, The artesian basin of the east part of the state 
is fairly well developed, several wells having a flow of from 2000 fo 
4350 gallons pm- minute and a pressure of 150 tb to the square inch. 
Under the Reclamation Act passed by Congre® in 1902 the irriga¬ 
tion of 100,000 acres in the Bdie Fourche Valley adjacent to the 
Black Hills region was TOovidod for. It provides for a dam 
across Owl Crock 6500 ft. long and ao ft. wide on fop, and for two 
main canals from this distributing centre, one the north canal 
supplying water for the irrigation of 06,857 acres north of the 
Belle Fourche River and east of Owl Creek, and the other the south 
canal for the irrigation of 28,240 acres south of the Beflp Foutehe. 
Lateral canals are provided from the main canals to each farm. 

Acriculture .—Agriculture is the leading industry in South Dakota; 
in 1900 out of 137,156 persons engaged in occupations. SOiftsy 
followed agricultural pursuits. In i8<xi the folal acreage devoted 
to farming was n,30,460, which in 10 q had iuomised to 19,070,616. 
The percentage of improved acreage, however, fell during the same 
period from 6 t -i % in 1890 to so'a % in 1900. This was due largely 
to Ihe opening up of land which had formerly not been utilieed. 
The average size of farms (excluding farms under 3 acres with 
products valued at less than $500) w.is aay.’z acres in i80 and 
364-1 acres in 1900. Tho value of all farm propatto iucrcasod 
from $145,527,556 in 180 to $297,525, 3 °* in ipoo- The average 
farm value also rose during these fen years from $2901 to $5654, 
and the value per acre ailvaaced from $*277 '0 $i5'0p. Fewer 
farms were worked by owners in 1900 than in 1890, fhc percentage 
in the former year being 78-2 and in the latter year 8616. In rgoo 
sliarc tenants worked 18-4 % of the farma, and cash tenants, 3-4 %. 
The total value of farm products in 1899 was $()6,o82.4i« as against 
$22,047,279 in 1889. Of the total product value in 1899, .78.-,3 % 
was rqiresented by cereals, fiouth Dakota ranking sixteenth among 
tho states in cereal production. Wheat oonslituted 60-7 % of the 
total for all cereals, Indian corn a)-i %, oats ii-g %, and barley 
5'8 %. A considerable area was devoted to flic cultivation of 
apples, plums and [cherries. The total acreage of spring wheat, 
the stale’s leading crop, in 1909 w.is 3,,175.00 with a yield of 
47,588,000 bush, valued at $12,82^,600, South piikota ranking 
Ihifd among the states. Next m imiportanoc in 19»9 came .Indian 
corn with an acreage of 2,059,00 and a product of 05,270,000 
bush. (^2,635,000). Oats liad an acreage of 1,450,00 and a 
product of 49,60,000 bush. (^$14,70,00). Barley was cultivated 
on i,o2T,ooo acres, the product amountinff to 19,910,00 bush. 
($8 960,00). In tho quantity of bailey pr 0 uc 0 the stale ranked 
fifth. In its output of flax, greuvn aftnost ciifirely fpi’ the seed, 
the state held secemd rank with ,a product of 5.640.000 ftush. 
($8 516,006). The hay acreage was 536,00 and flic iwraluction 
804.000 tons. Wheat grovw chiefly in the east and north-east 
parts of the stale, especially in Brown, Spink, Roberts, Day and 
Grant cojinties. ihe largest in 160 being tlat of Btav/n cotorty, 
3,320,570 bush,., or about one-twelfth of the state s product. Corn 
grows tiiioughoul the western half of the state, and especially in 
the south-western parts, in Lincoln, Clay, UniOT, Yarikton and 
Donhommio 0unHe8, the largest crop in 1B0 being that of Lincoln 
county, 3,914,840 bush., nearly ona-deyenth of the state argp. 
Oats has a ffistributioa similar to thgf of com, f,he largest cr^ 
in 1899 being that of Minnehaha County, 1,666,110 bush., almnt 
one-ninctoenfh of the slate crop. Barley grows principally in ibe 
eastern and southern parts of tho state—Minnebaha, Moody, 
Lake and Br0kinga counties—the largest crop m 1899 being thW 
of Minnehaha county, 932,800 bush., more than pae-sevcm,h of 
tJbe state. 

The stale is especially well adapted for grazing, and during 
1890-1900 there was a largo increase m tho number of farm animals. 
The gain was chiefly confined to cattle, but the number of horses, 
sheep and swine also showed substantial increases. The value pf 
all livestock in 180 was $29,689,50, and jn ,1900 $ 6 s,t 73 . 43 »- 
The number and value respectively of the various farm ani¬ 
mals an the iBt of January 1910 were as foUows: horses, 
011,00 ($64,20,00); dairy town, 650,090 ( $21 ,646,000); other.tftttie, 
1,341,00 ($28,832 <ooo); swiaa, 805,90.,(,88,93b.«|o).! and.flmep, 

%t''niineral8 of South Didtota, of-which gold is tlie 
most ini]0rtant, are chiefly f0nd in ‘the Black Hills regloa. This 
section covers about 350 fq- “• ^ SMth-aost port of the state 

and inclndies fhe 0unties of Lawrerasn, Cnater, Pemwwtoii 

and BaU River, iailycr foljows gp|<t iri importance bnt other 
mincfals hicl with, including' gyp$um. mica, pefftJlftum,-,natural 
gas, grariitc, marble and tin ate hot found in paying quafitities. 

^ Gold was first'discovered i|n T!lioiK:hGEtek,R«iat0sounty, op the 
-27).h of Jute ,1874 by nune(,8 wUo were lyiavCifflt^aif’s .eppixjitipn. 
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&nd the Homestahe Belt in the lormet county has ever since been 
the chief producer in the state. For ten years after the Black 
Hills were thrown (^n little gold was minM because of the lack 
of railway facilities. Cement deposits were discovered in the Black 
Hills region in 1876 and in the same year the first quartz mill 
was set up in Deadwood. In i88g a cement plant was built at 
Yankton, audit is still worked although the output is small. Mica¬ 
mining was also carried on for a time but was soon abandoned. 
The first natural gas-well in the state was drilled at Pierre in iSyz. 

The total value of all mineral prorlucts in 1902 was 86,769,104, 
of which $6,464,258 were represented by gold and silver, $110,789 
by sandsiones and quartzites, and $86,605 by limestones and 
dolomites; in 1908 the total value was $8,528,234, which was an 
increase of more than $3,500,000 over the value in 1907. This 
increa.se was due almost entirely to the gain in the gold output 
which advanced in value from $4,138,200 in 1907 to $7,742,200 in 
1908. The total amount of gold mined in 1908 was 374.529 fine 
ounces, the greater part coming from the Homestake Mine. In 
1908, 197,.300 silver wore obtained, valued at $105,500 as 

against $70,400 in 1907 and $101,086 in 1906. 

Manitfactures. —Manufacturing in South Dakota is of little 
importance and is confined chiefly to articles fur home consumption. 
Between 1890 and 1900 the number of establishments increased 
from 499 to 1(139, the capital invested from $3,207,796 to $7,578,895, 
and the value of products from $5,682,748 to $12,231,239. Under 
the factory system there were 624 establishments in 1900 and 686 
in 1905; the capital invested in 1900 was $6,051,288 and in 1905 
$7,585,142; and the value of the products was $9,529,946 in 1900 
and $13,085,333 in 1905. Both in 1900 and 1905 flour and grist¬ 
mill products ranked first in value, the figures for 1900 being 
$3,208,532 and for 1905 $6,519,3(14. The second industry was the 
manufacture of cheese, butter and condensed milk, and the third, 
printing and publishing. Sioux Falls is the principal industrial 
centre. 

TrMi/>ortatiim. —The railway mileage of Dakota in 1870 (before 
the pre.sent states of South and North Dakota were erected) was 
only 75 m., and in 1880, 1225 m. In i8ijo the mileage of Soutli 
Dakota was 2610 m.. in 1900, 2961 m., and in 1909, 377(1 m. The 
principal systems are the Chicago, Milwaukee & St Paul, the Great 
Northern and the North-western. The principal waterway is the 
Missouri River, whose channel has an average depth at low water 
of about 2 ft. between Sioux City and Fort Benton, Montana, but 
the constant shifting of the channel makes navigation uncertain. 

Population .—The total population of South Dakota in 1S90 
(the date of the first Federal census taken since its separate 
existence as a state) was 328,808, and in 1900 it was 401,570; 
the increase from i8qo to 1900 being (exclusive of persons on 
Indian reservations) i6‘8 %. In 1910, according to the U.S. 
census, the total was 583,888. Of die population in 1900, 
380,714 were whites, 88,508 were foreign-bom, 465 were negroes, 
and 20,225 w®te Indians. Of tlie Indians 9293 were taxed. 
The population on Indian reservations in 1890 was 19,792; 
in 1900, 17,083. Tile Indians on reservations and in Indian 
schools include members of the Yankton, Yanktonai, C^lala, 
Bruld, Sisseton, Wahpeton, Flandreau, Sioux, Blackfeet, Mini- 
conjou Sans Arc and Ute tribes, on the Standing Rock and 
Cheyenne River reservations in the north of the state, the Lower 
Bruld and Crow Creek reservations in the central part, and the 
Pine Ridge and Rosebud reservations in the south. The figures 
for inhabitants born in the United States but not within the state 
show a preponderance of immigration from neighbouring states, 
there being, in 1900, 31,047 natives of Iowa, 24,995 natives of 
Wisconsin, 18,565 of Minnesota and 16,145 Illinois, out of a 
total of 313,062. Of the total foreign-born population of 88,508, 
19,788 were Norwegians, 17,873 Germans, 12,365 Russians, 
5^ English Cana(iians, 5038 ^ines, 3B62 English, and 3298 
Irish. Of the total population 245,,383 were of foreign parentage— 
».z. ehhpr one or both parents foreign-bom—and of those having 
both father and mother of foreign birth there were 44,516 of 
German parent^e, 44,119 of NtMrwegian, 25,113 of Russian, 
and 11,222 of Irish parentage. From 1890 to 1900, on the basis 
of places having 4000 inliabitants or more, the urban population 
increased from’10,177 1^90 W 28,743 in 1900; so that there 

was the remarkable increase of 182-4 % ib urban population 
against an increase of i6-8 % in the total population. In 
1900 there were seven cities having 3000 or more inhabitants; 
Sioux Falls with 10,266; Lead,6210; Yankton,4125; Aberdeen, 
4087; Mitchell, 4055; D«adwood,3498; and Watertown, 3352.’ 

‘ In 1905, according to a state census, there were nine cities with 
3000 or more inhabitants, showing some changes in order oi size: 


In 1906 the total number of communicants of difierent religious 
denominations m the stare was 161,951, of whom 61,014 were 
Roman Catholics, 45,018 Lutherans, 16,143 Methodists, 8599 
Congregationalists, 7055 Protestant Episcopalians, 6990 Presby¬ 
terians, and 6198 Baptists. 

Administration. —^I'hc state is governed under its original 
constitution of 1889, with amendments of 1896, 1898, 1900, 
1902, 1904 and 1909. The suffrage is grunted to all males ^ 
resident in an election precinct for ten days, in the county for 
thirty days, in the state for six months, in the United States for 
one year, and 21 years of age, except those under guardianship 
or insane, and tho.se convicted of treason or felony, unless 
restored to civil rights. The legislature may propose amend¬ 
ments to the constitution by a majority vote of all members 
elected to each of the two houses, or may issue a call for a 
constitutional convention by a two-thirds’ majority. In either 
case tlie proposition must be ratified by popular vote at the 
next general electicm. 

The chief administrative officers are a governor, secretary of 
state, auditor, treasurer (not eligible for more than two con¬ 
secutive terms), superintendent of public instruction, attorney- 
general, and commissioner of school and public lands, all 
elected biennially by direct popular vote. The governor and 
lieutenant-governor must be citizens of the United States, 
qualified electors of the state, at least thirty years old, and 
residents of the state for two years preceding the election. 
The governor may remit fines and forfeitures, and grant re¬ 
prieves, commutations and pardons, but in the more serious 
cases only on tlie recommendation of a board of pardons, 
composed of the presiding judge, the secretary of state, and the 
attorney-general. He has a veto power extending to items in 
appropriation bills, which may be overcome by a two-thirds’ 
vote in each house. A lieutenant-governor, chosen biennially, 
presides over the senate. 

The legislative department consists of a senate (with not 
fewer than twenty-five and not more than forty-five members) 
and a house of representatives (with not fewer than seventy- 
five and not more than 135 members) chosen biennially. Sena¬ 
tors and representatives must be qualified electors, citizens of 
the United Slates, at least twenty-five years old, and residents 
of the state for two years next preceding election. The sessions 
of the legislature are biennial and are limited to sixty days. 
Bills may originate in either house, and either house may amend 
the bills of the other house. A constitutional amendment pro¬ 
viding for minority representation in the house of lepresenta- 
tives was rejecteil in 1889 by a large popular vote. South 
Dakota was the first American state to adopt the initiative and 
referendum. Under a constitutional amendment, adopted by 
popular vote on tlie 8th of November 1898, 5 % of the legal 
voters of the state may require the legislature to submit to 
popular vote at the next general election measures which they 
wish enacted into law, or measures already passed by the legis¬ 
lature which have not yet gone into force. Exceptions to the 
referendum are made in the case of laws necessary for the 
immediate preservation of the public peace, health or safety, 
or the support of the state government or the various state 
institutions. In practice the legislature has interpreted these 
exceptions so freely that nearly all important laws are passed 
with emergency clauses. The governor's veto does not apply 
to measures passed by popular vote. 

The judicial department consists .of the supreme court, 
circuit courts, county courts, justices of the peace, and police 

Sioux Falls, 12.283; Lead, 8052; Aberdeen, 5841; Mlt(diell, 5719; 
Watertown, 5164; Deadwood, 4364; Yankton, 4189; Huron, 3783; 
Brookings, 3265. 

“ The constitution provided for the submission to the people in 
November 1890 of the question whether the word " male " in Article 
vli. of the constitution as adopted be omitted, but the pOTular vote 
in 1890 and again in 1898 did not favour this change. In the oririnal 
constitution it was provided that any woman having the qualmca- 
tions as to age, residence and citizenship might vote at any election 
held solely for school putposes and " held any office in this state 
except as otherwise provided in tUs constitution.". 
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magistrates. The supreme court consists of five judges chosen 
for six years—^the term for the first judges elected under the 
constitution of 1889 was four years. The state is divided into 
five districts and one judge is cWen from each district, although 
the election is made by the voters of the state at large. The 
court has appellate jurisdiction only, except for the power to 
issue writs of mandamus, quo warranto, certiorari, injunction 
and other original and remedial writs. The state is divided 
into ten circuits, and one judge is elected by the voters of each 
circuit for a period of four years. The legislature may, by a 
two-thirds’ vote of each house, increase the number of circuits 
or the number of judges. The circuit courts have original 
jurisdiction of all actions and causes, both at law and in equity 
and such appellate jurisdiction as may be conferred by law. 
In each county there is a county court with a county judge 
who is elected by popular vote for two years. The court has 
original jurisdiction in probate cases, in civil rases involving 
$1000 or less, and in criminal cases below the grade of felony. 
Under an act of 1893 three-fourths of a jury may render 
a verdict in les.ser civil cases in county and circuit courts. 
The jurisdiction of justices of the peace is determined by law, 
but it is restricted by the constitution to cases involving 
Sioo or less. 

For the administration of local government the state is 
divided into counties (64 in 1910), and these in turn are sub¬ 
divided into townships and municipal corporations. Although 
the township exists throughout the state, in many cases it is 
organized only for school purposes, and in many othere its juris¬ 
diction is so restricted as not to extend to the villages and 
boroughs within its limits. The county authority is a board 
of commissioners elected on a general ticket, the township 
authority a board of supervisors or trustees. For each county 
there are a judge, clerk of the court, sheriff, auditor, registrar 
of deeds, trea-surer, state’s attorney, surveyor, coroner and 
superintendent of schools, all elected biennially. 


Miscellaneous Laws .—A primary law enacted in 1905 authorizes 
the county convention of any party to provide for the nomination 
of candidates for county offices and the state legislature by direct 
vote. The stale has had a varied experience in dealing with the 
liquor problem. A constitutional ordinance forbidding the manufac- 
tiwe importation and sale of intoxicants was adopted on the ist 
of October 1889 by a vote of 40,234 t° .t 4 . 5 I 0 -, The decision of the 
United States Supreme Court in the case of Letsy v. Haram in iSqo 
(see North Dakota), and the lax enforcement of the ordinance in 
the larger towns soon resulted in an active movement for repeal. 
A state dispensary, similar to that of South Carolina (q.v.). was 
estabUshed in 1898 by a vote of 22,170 to 20,557, but it proved 
ineffective and was superseded m 1900 by the licence system. An 
attempt to introduce county local options was defeated in the election 

South Dakota long bore a notorious reputation for the laxity of 
its divorce laws. The grounds for action are still numerous. An 
act of 1907 ratified by popular vote in the election of 1908, raised 
the term of residence under which a person could apply for divorce 
from six months to one year, and provided that all cases should be 
tried openly at the regular term of court; and since the passage of 
this law Sioux Falls has ceased to be notorious for its divorce colony 
from other state. Neither husband nor wife has any inteest in 
the separate property of the other, and the wife may convey hw real 
estate other than a homestead, without her husband s consent, but 
the hisband must support his wife out of his property or by his 
labour if he is able, an^ if he is unable the wife must support him so 
far 08 possible out of her property. The one may enter into contract 
with the other respecting property, and they nmy •>““2 
ioint tenants. The descent of the estate eff a hnsba.nd dying 
intestate is the same as that zif a wife dying intestate; if there is 
only one child, or the issue of only one cMd, 
entitled to on^haU of the estate; if more than one child, to one-third 
of the esteeraS^if no childreA, father, mother, broths or siste, 
to «he whole of the estate. The homwte^ of any famil^y in the ^te 
is exempt from attachment, lien or forced sale, except for taxes or 
purchase money, provided it has been properly recorded; but it cm 
embrace only one dwelling house, cannot include gold or silver 
and a limited in value to $5000 to one acre if w^m a towi 
Plat to 40 acres if it is in the country and ^ acquired under the 
hiws of tte United State relating to miner^ lands, and to xbo acres 
<rf other land in the country., If the owner is married the homestead 
cannot be sold or mortgaged wi^ut the cracurrTOce of both 
and wife. Upon the death of either husband or wife the 
M^^n may be conteued for the benefit of the surviving spouse. 


and upon the death of both husband and wife the exemption may be 
continu^ until the youngest child is of age. 

Education .—^At the head of the public-school system is a super¬ 
intendent of public instruction chosen for two years. In each bounty 
there is a county superintendent, and in each school district a board 
of directors. Wien the state was admitted into the union two 
sections of land (1280 acres) in each township were set aside for 
educational purposes. The permanent school fund amounted to 
84,852,567 on the 1st of July 1907. In 1908 the total expenditures 
for public schools were 13,152.006 ($1,6,33,594 being for teachers’ 
salaries),and the total receipts were $3,853,695. of which $2,283,038 
was from district taxes. In 1910 the total permanent school fund 
was $7,725,583, and the estimated value of the unsold lands held 
for the common schools and other educational endowments was 
$3,068,172. The schools are open to all pupils between the ages of 
six and twenty-one, and attendance for twelve weeks each year, 
eight of which must be consecutive, is compulsory for those between 
the ages of eight and fourteen. In the school year 1907-1908 77 % 
of all persons of school age were enrolled in the public schools. The 
educational institutions of the state are all under the management 
of a board of regents of five members, who arc appointed by the 

f overnor, with the approval of the senate for terms of six years, 
'he leading state institutions are the state university (1882) at 
■Vermilion, the agricultural college (1884) and the agricultural 
experiment station at Brookings, the state school of mines (1886) at 
Rapid City, and normal schools at Spearfish, Madison, Aberdeen and 
Spnngfield. The state university is under the control of the board 
of regents, and is maintained by the state and is the beneficiary of 
86,000 acres of land grants from the Federal government. The 
city of Vermilion and Clay county and private persons have contri¬ 
buted largely to its support. It has a geological and mincralogical 
museum and under its supervision is carried on the state geolo^cal 
and natural history survey, the state geologist being head of the 
department of gcoli^ and mineralogy of the university. The 
university includes a college of arts and sciences, a school of com¬ 
merce, an art department and colleges of law and of music. In jgio 
the university tad 51 instructors and 385 students. Denomi¬ 
national colleges are Yankton College (1882) and Redfield College 
(1887), both Congregational; Huron College (1883, Presbyterian), 
and Dakota Wesleyan University (1885, Methodist Episcopalian) 
at Mitchell. The Norwegian Lutherans have a normal school at 
Sioux Falls, and the Roman Catholics have schools of higher grade 
at Sioux Falls, Deadwood and Aberdeen. 

Charitable Institutions, &e .—The state maintains a school for the 
blind at Gary, a school for deaf mute at Sioux Falls, a tuberculosis 
sanatorium at Custer, a general hospital for the insane at Yankton, 
a school for the fceblc-nunded at Redfield, a soldiers’ home at Hot 
Springs a reform school at Plankinton. and a penitentiary at Sioux 
l 4 lls. All penal and charitable institutions are subject to the 
control of a state board of charities and corrections composed of 
five members appointed by the governor. A chUdren’s home at 
Sioux Falls is partly under state control. There is a Federal 
hospital for insane Indians at Canton. 

f-taancc.—The general property tax is the chief source of revenue 
for state, county and local purposes. There is a local board of 
assessment and equalization in each county and a general board for 
the state at large. Corporations are reached through the general 
property tax, but there is a smalt levy on fire insurance companies 
for the support of the local tire departments. An inheritance tax 
was adopted in 1905 which progresses in proportion to the distance 
of relationship and the amount of the inheritance.' Poll taxes are 
levied by the counties and townships for school and local purposes. 
The current revenues of the state for the year ending on the 1st of 
Tulv 1909 including cash on hand at the beginning of the year, were 
$4 148 734: for the same year the expenditures were $ 3 . 358 . 847 - 
There is a small nominal indebtedness, less than the cash surplus in 
the treasury. The constitution fixes the debt Umit at $100,000 over 
and above the idiarc of the territorial debt assumed at the time of 
the formation of the state. The first national bank within the 
present limits of the state was or^nized at Yankton in .1872. 

History.—Ttie first authentic explorations in what is now 
South Dakota were made by the Lewis and Clark expedition 
in 1804 and 1806. The “ Yellowstone,” a steamboat sent out 
by the American Fur Company, ascended the Missouri to Fort 
Pierre in 1831 and to the mouth of the Yellowstone River in 
183a. Among the passengers on the second trip was the well- 
known painter and ethnologist, George Catlin, who spent 
several weeks at Fort Pierre studying the manners and customs 
of the Indians. Exptorations were also made by ftince Maxi¬ 
milian of Neuwied in 1832, by John C. Fr6mont in 1838, b>’ 
Edward Harris and John J. Audubon in 1843, and by various 
otiiers. Fort Pierre, which was founded by the American Fur 
Company about 1832, was sold to the United States government 
' The rate for diredt heirs and brothers and slsten is non-pro- 
gresstve. 



5 to southenD-OH-Sea-^Outherne 


in 1855, and was cbnvertcd into a military post, A settlement 
was made at Sioux Pulls in 1856, but was abandoned about six 
years afterwards. In the meantime scvtaul small colonies had 
been established east of the Missouri River, but growth was 
inuch hampered by the Civil War and by Iridliins. Although 
it was not the centre of operations, the south of the territory 
suffered considerably in the various uprisings under Spotted 
Tail, Red Cloud and Sitting Bull in r863-65, 1867, and 1875-76 
(sec North Dakota and Custer, George ASmstrong). 
A railway (part of the Chicago, Milwaukee & St Paul sy.stem) 
was built from Sioux City to Yankton in 1872-1873. and in 

3 t General Custer led an exploring expedition into the Black 
s, whicih resulted in the discovery of gold and the rapid 
settlement of a considerable portion of the west of the territory. 
A movement was at once begun to break up the great 
Sioux reservattoh, partly because it cut off this region from 
the older settlements east of the Missouri and partly because 
it contained u large amount of land which was very valuable 
for fanning and grazing purposes. In 1B76 the Indians ceded 
their title to lands in the Black Hills. Under the Dawes Allot¬ 
ment Act of February 1887, and a special statute of March 
1889, an agreement was made with the Indians, and about 
11,000,000 acres, Ur about half of the reserve, was thrown open 
to settlembnt on the lOth of February 1890. This included, 
roughly speakingj all of the Mnd between the Missouri River 
and the Black IIiUs, and between the White River and the Big 
Cheyenne, and a strip extending nexth from the Black Hills to the 
North Dakota line between the 102nd and 103rd meridians. 
The remainder was divided into six smaller reservations. Stand¬ 
ing Rock, lyiiig partly in North Dakota, and Cheyenne River, 
Lower Bruld, Crow (ieek. Rosebud, and Pine Ridge in South 
Dakota. Angered by this sacrifice of their lands and exc.ited 
by prophecies of the coming of the Messsiah, a considerable 
number of the Indians went on the warpath, but after a short 
campaign Uiey were defeated by General Nelson A. Miles in the 
battle of Wtnmded Kneb on the 2gth of December 1890, and 
were compelled to make their submission. Since that time the 
whites have steadily encroached on the reservations. About 
56,560 acres of Lower Brule lailds were opened for settlement 
in 1889, about l,6oD,obo dcres of Sisseton and Wahpeton lands' 
in *892, 168,060 acres of the Yankton Sioux lands in 1895, 
416,000 acres of the Rosebud lands in 1904, and 800,000 acres 
in 1908. 

The territory included withitl the present limits of the state 
was a part of the district of Louisiana from 1803 to 1805, of 
the territory of LouLsiiina from 1805 to 1812, and of the terri¬ 
tory of Missouri from 1812 to 1820. After the formation of the 
state of Missouri in 1826 it remained Unorganized, the section 
east of the Missouri River until 1834, and the section west 
until 1854. The eastern section was successively a part of 
the territories of Michigan 1834-1836, Wisconsin 1836-1838, 
Iowa 1838 1849, and Mitincsota 1849-1858, and the western 
Section a part of the territory of Nebraska 1854-1861. On the 
admission of Minnesota into the Union in 1858, the eastern 
section was again Irft unorganized until the 2nd of March 
1861, when the territory of Dakota iVas created, including the 
present Dakotas and pottions of Wyoming and Montana. 
With the orgahization of the territory of Idaho in 1863 and the 
settlemerit of the southern boundary in 1870 and 1882, the 
DakotW ’ac^ircd their present territorial limits (see North 
Dakota).' 'nte Inhabitants df the south of the terrltoty held a 
eorivenrinft at Sioux Falls iri 1885, adopted a state coiistitution 
ow the srd'of NhVehibet, and apptM for admission into the Unioii. 
A proposition W divide the 'territory into two states at the forty- 
sixth parallel was sanctioned by popular vote in the election of 
November 1887* Hi accordance with the Enabling Act, which 
received the PresMerit's approval on the 22nd of February 
1889, a Convention met« Slotx Falls on the 4th of the following 
July and re-adopted, With some slight verbal changes, the coiT- 
stiturion of <1885. This was ratified at the polls on the tst of 
October, together with a separate prohibition clause, which was 
’ Part of this tract was situated in North Dakota 


carried by a vote tX 46,234 to 34,516 (see Administratioti), 
On the Slid of November i88g President Harrison issued a 
proclamation declaring South Dakota a state. Subsequently, 
notwithstanding a temporary set-back due at the panic of 1893, 
there Was a rapid increase of population and wealth. The 
immigrants came mainly from the northern states and from 
Scandinavia. In national politics South IMkola haS been 
consistently Republican, except in the election of 1896, When, 
as a result of the hard times which followed the panic, the 
Populists and Democtats were able to forth a coalition and carfy 
the state for William J. Biyan. 
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Bibliogrxphy.—F or physical description sec the BulletiHs 0/ the 
South Dakota Geological Survey (Vermilion, 1894 sqa.); N. H. parton, 
Geology and Underground IVaiers uj South Dakota (Washington, 1909), 
Wafer Smiply Paper 227 of the U.S. Geological Survey; James 
Edward TCKld, " The Hydrograpliic History of South Uakota " in 
vol. xiii. of the Bulletin of the Geological Society of Ametica 
(Kochester, 1902). And for administration tind liistory sec llagerty. 
The Territory oj Dakota (Aberdeen, 1889); E. L. Grantham (ed.). 
Statutes oj South Dakota (2nd revised ed., 2 vols., 1901); Doane 
Robinson, A Briej History oj South Dakota (New York, 1903); 
1 . F. Kelly, Manual of the Township and Hoad Laws oj South Dakota 
(1907); the state constitution, biennial reports of the auditor, 
secretary of state and superintendent of public instruction, and 
annual reports of the railway commissioners, insurance department 
and treasurer. 

SOUntEMD-ON-'SfiA, a municipal borough and watering- 
place ill the south-east parliamentary division of Essex, England, 
on the estuary of the Thames. Pop. (1901), 28,857; area, 
5172 acres. It is 36 m. F.. from London by the London, Tilbury 
& Southend railway; and is served also by the Great Eastern 
railway, and during the summer by steamers from Londoh. 
It first sprang into notice from a visit of Queen Caroline in 
1804, and as it is the nearest seaside resort to London it is much 
frequented. The bathing is good, but the tide recedes with 
great rapidity and for nearly a mile. The pier, which is over 
li m. in len^h, permits the approach of steamers at all tides. 
Westcliff-on4iea, a western suburb, lias a station on the London 
and Tilbury line. Westward again is Leigh-on-Sea (an urban 
district, p(^. 3667); Its lofty Perpendicular church tower is 
visible from afar. At Hadleigh, 4 m. west, there is a Salvation 
Army farm colony. Tlie church of Iladlcigh is Norman, 
with ah eastern apse, and later additions. The castle was 
built in the 13th cefltury, and two ruined towers and other frag¬ 
ments remain. Thorpe Bay is a residential suburb about mid¬ 
way between Southend and Shoeburyness. Eastwood, Great 
W^ering and Little Wafcering are parishes in the ne^hbour- 
hood. Southend was incorporated a municipal borough in 1894, 
under a mayor^ 6 aldermen, and 18 councillors; in 1910 the.se 
numbers were increased to 8 aldermen and 24 couhpillors. 

SOUTHERNE, THOMAS (1660-1746), English dramatist, 
Was bom at Oxmantown, near Dublin, in 1660, and entered 
Trinity College in 1676. Two years later he was entered at 
the Middle Temple, London. His first play. The Persian Prince, 
or the luiyal Brother (1682), was based on a contemporary 
novel. The seal interest 6f thfe play lay not in the plot, but 
in the political significance, df the personages. _ Tacranas, the 
“ loyal brother,” is obvioutily a flattering portrait ot James II, 
and the viltain Ismael is generally taken to represent Shaftes¬ 
bury. The poet received aft ensign’s commission in Priheess 
Anne’s regiment, and rapidly ^osO to fhe rank of Captain, bat 
his military career came to aai end at the Revolution, fie fctft 
gave himself up entirely to dramatic writing. In 1692 he revised 
and completed Cleon^t fdr Dryden' and two years later he 
scored a great si(cce^ in the, s«iti'meii,tal dra,ma of PUUit 
Marwoge; Thepiecq Is based 

on Mrs Anhra Behn’s The Nun. with the addition of a comic 
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underplot. It was frequently rwived, and In 1)57 was altered 
by David Garrick and produced at Drury Lane. It was known 
later as JsaheUa, or The Paid Marriage. The general spirit of 
his comedies is well exemplified by a line from Sir Anthony 
Love (1691)—“ every day a new mistress and a new quarrel.’’ 
This comedy, in which tbe part of the heroine, disguised as 
Sir Anthony Love, was excellently played by Mrs Mountfort, 
was his best. He scored another conspicuous success in 
Oroonoko, or The Royd Slave (1696). For the plot of this he 
was again indebted to the novel by Mrs Behn. In his later 
pieces. *'Honest Tom Southerne ” did not secure any great 
successes, but he contrived to gain better returns from his plays 
than Dryden did, and he remained a favourite with his con¬ 
temporaries and with the next literary generation. He died 
on the aand of May 1746.- 

His othfa: plays are : The Dist^poinltnenl, or the Mother in Fashion 
(1(184), founded in part on the Curioso Impertinente in Don Quixote; 
The Wives’ Excuse, or Cuckolds make themselves (if’Os); The Maid's 
Last Prayer ; or Any, rather than fail (1092); The Fate 0/ Capua 
(1700); The Spartan Dame (1719), taken irom Plutareh’s Life of 
Aegis; and Money the Mistress (17*9). 

^ Plays written by Thomas Southerne, with an Account of the Life 
and Writings of the Author (1774). 

SOUTHEY, BOBERT (1774-1843), English poet and man of 
letters, was born at Bristol on the I2th of August 1774. Ilis 
father, Robert Southey, an unsuccessful linendraper, married 
a Miss Margaret Hill in 1772. When he was three, Southey 
passed into the care of Miss Elizabeth TVler, his mother’s half- 
sister, at Bath, where most of liis childhood was spent. She 
was a whimsical and despotic person, of whoso household he 
has left an amusing account in the fragment of autobiography 
Written in a series of letters to his friend John May. Before 
Southey was eight years old he had read Shakespeare and Beau¬ 
mont and Fletcher, while his love of romance was fostered by 
the reading of Boole’s translations of Tasso and Ariosto,-and of 
the Faerie Queene. In 1788 he was entered at Westminster 
school. After four years there he was privately expelled by Dr 
William Vincent (1739-1815), (or an essay against flogging which 
he contributed to a school magazine called The Flagellant. At 
Westminster he made friends with two boys who proved faithful 
and helpM to him tlixough life; these were Charles Watkyn 
Williams Wynn and Grosvenor Bedford. Southey’s uncle, the 
Rev. Herbert Hill, chaplain of the British factory at Lisbon, who 
had paid for his education at Westminster, determined to send 
him to Oidord with a view to bis taking holy orders, but the 
news of his escapade at Westminster had preceded him, and 
he -was refused at Christ Oinrch. Finally he was admitted at 
Miol, where he matriculated on the ^rd of November 1792, and 
took up his residence in the foUowmg January. His father 
had died soon after his matriculation. 

At Oxford he lived a life apart, and gained Httlo or nothing 
from the university, except a liking for swimming and a know- 
led^ of Epictetus. In the vacation of 1793 Southey’s enthusiasm 
for the French Revolution found vent in the writing of an epic 
poem, Joan of Arc, published in 1796 by Joseph Cottle, the Bristol 
bookseller. In 1794 Samuel Taylor Coleridge, then on a vish to 
Oxford, was introduced to Southey, and filled his head with 
dreams of an American Utopia on the banks of the Susqtmhaima. 
The members of the- “ pantisocracy ” were to earn their living 
by tilling the S()fl, while their wives cared for the house and 
children. Coleridge and Southey soon met again at Bristol, 
and with Robert Lovell developed the emigration scheme. 
LovefI had ntarned Mary Ftfcker, whose sister Sara married 
Cdleridge, and Southey now beedme engaged to a third sister, 
Edith.' Miss Tylet, hO-wOver, would have none of “pandso- 
cracy *’ and " aspheteristti,” tod drovt Southey from her hiuse. 
To rafae' the necessaiy funds for the enterpria Coleridge and ’fie 
tubed to fecrbrfalg and journalism. Cottle generously gave 
Southey, Ad fof Joan df Are; tod, with Colibidge tod Lovell, 
SoUtlity Md 'ddsTTed on the drama, pritited to'the work of 
(kileridge, od JV Fdi of Rdtt^tiire. A volume of Poem by 
Sj Smiftev and lk'. 'tbbu 'Wto flso poftlfiAed by Cttttle in 1795, 
Soiithey’s'iiride, Mdtffil, hfff’ttef&ed'hiHl b gd-trtiJi Kto to 


Portugal. Before fie started for Corunna he was married 
secretly, on the 14th of November 1795, to Edith Fricker. On 
his return to England hfs marriage wm acknowledged, and he 
and bis wife had lodging.s for Some time at Bristol; He'tras 
urged to undertake a profession, but the Church -was doSed to 
him by the Unitarian vicw.s he then held, and medkind t*(as 
distasteful to him. He -was entered at Gray's Inn in Fcbrtmty 
1797, and made a serious attempt at legal study, but with small 
results. At the end of 1797 his friend Wynn began ah allowance 
of £160 a year, which was continued until i 8 o( 5 , -when Southey 
reiinquished it on M^n’s marriage. His Lettns wittm during 
a Short Residence in Spain and Portugd were printed by Cottle in 
1797, and in 1797-1799 appeared two volumes of Mirtor Poems 
from the same press. In 1798 he paid a visit fe Norwich, where 
he met Frank Sayers and William Taylor, with whose translations 
from the German he was already acquainted. He then took a 
cottage (or himself and his -wife at Westbury near Bristol, -and 
afterwards at Burton in Hampshire. At Burton he was sdsed 
with a nervous fever which had been threatening fot some time.- 
Ile moved to Bristol, and after preparing for the press fiis edition 
of the works of Thomas Chatlertbrt, undertaken for the relief 
of the poet’s sister and'her child, he sailb in 1800 for Portugal, 
where he began to accumulate materials for his history of 
Portugal. He also had brought with him the first si* books of 
Thalaba the Destroyer (1801), and the remaining sfac were £om- 
plcted at Cintra. The unrhymed, irregular metre of the poem 
was borrowed from Sayers. 

In 1801 the Southeys returned to England, and at the invita¬ 
tion of Coleridge, who held out as an inducement the sdtiety of 
Wordsworth, they visited Keswick. Alter a short experience 
as pri-vate secretary to Isaac Cdrry, chmicellor of the exchequer 
for Ireland, Southey in 1803 took up his resident at Greta Hall, 
Keswick, which he and his family bared thenceforward with 
tlic Coleridges and Mrs Lovell. His loVc of books filled Greta 
Hall with a library of over 14,000 volumes. He possessed many 
valuable MSS., and a collection of Portuguese avtthorities 
probably unique in England. After 1809, when Coletidge left 
his family, the whole household was dependent on Soubey’s 
exertions. His nervous temperament sufiered under the strain, 
and he found relief in keeping different kinds of work on hand at 
the same time, in turning from the History of Portugal to poetry. 
Madoc and Metricd Tdes and Other Poenis appeared in 1805, 
The Curse of Kehama in 1810, Roderick, the last of the Goths, in 
1814. This constant application was lightened by a happy 
family life. Southey was devoted to his children, and was 
hospitable to the many friendsand even strangerswho found their 
way to Keswick. His friendship for Coleridge was qualified by 
a natural appreciation of his failings, the results of which fell 
heavily on his own shoulders, and he had a greht admiration 
for Wordsworth, although their relations were never intimate. 
He met Walter Savage Landor in 1808, and th^ mutual 
admiration and affection lasted unril Southey’s death. 

From the establishment of the Tory Quarterly JJeVfeiC' Sourtiey, 
whose revohitiofiary opinions had changed, Was one of its most 
regular and useful writers. He .supported Churgh tod State, 
ofmbsed parliamentary reform, Roman Catholic emanidpaiion, 
and free trade. He did not cease, however, toad-vbcate measures 
for the immediate amelionttion of the condition' of the poor. 
With Waiikm Gifford, his editor, he was never on Very good 
terms, and would have nothing to do with his harsh criticisms on 
living authors. His rehitjons with Gifford's successors, Sir J. TL 
Coleridge and Lodklmrt, were not much better. In 1813 the 
laureateShto became vacant oit the death of Pyt. The post'Was 
offered to &btt, who refused it tod secured it (or Southey. A 
goverttment pension of some £ifio had been secured'fbt'hhri, 
through Wynn, in 1807, increased to £300 in 1835. In' tStT' the 
unautheWied publication of ail early poem on Wd TjMfnm of 
his youthful reUubiican enthusiasm, brought ott 

Sl^hey. HeWas alsCengaged iUa bitter controversy1«th''By70«, 
whose flist totack on the “ balkd-monger '^'Sotithey in Mnglish 
Batis arid Sidtfh Reviewers nevertheless did ttbt jprevent UieWl 
frernmeetiiig eil friefidly terfiis',' Southey Hlikeii'attle'imfefeftbfc 
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to Byron in his letters, but Byron asserts (Letters and Journals, 
cd. Prolhero, iv. *71) that he was responsible for scandal spread 
about himself and Shelley. In this frame of mind, due m much 
to personal anger as to natural antipathy to Southey’s principles, 
Byron dedicated Don Juan to the laureate, in what he himself 
cdled “ good, simple, savage verse.” In the introduction to his 
Vision of Judgment (1821) Southey inserted a homily on the 
“ ^tanic ^ocl ” of poetry, unmistakably directed at Byron, 
who replied in the satire of the same name. The unfortunate 
controversy was renewed even after Byron’s death, in con¬ 
sequence of a passage in Medwin’s Conversations of Lord Byron. 

Meanwhile the household at Greta Hall was growing smaller. 
Southey’s eldest son, Herbert, died in 1816, and a favourite 
^ughter in 1826; Sara Coleridge married in 1829; in 1834 his 
eldest daughter, Edith, ako married; and in the same year 
Mrs Southey, whoso health had long given cause for anxiety, 
became insane. She died in 1837, and Southey went abroad the 
next year with Henry Crabb Robinson and others. In 1839 he 
married his friend Caroline Bowles (see below). But his memory 
was failing, and his mental powers gradually left him. He 
died on the sist of March 1843, and was buried in Crosthwaitc 
churchyard. A monument to his memory was erected in the 
church, with an inscription by Wordsworth. 

The amount of Southey’s work m literature is enormous. His 
collected verse, with its explanatory notes, fills ten volumes, 
his prose occupies about forty. But his greatest enterprises, his 
history of Portugal and his account of the monastic orders, were 
left uncompleted, and this, in some sense, k typiiml of Southey’s 
whole achievement in the world of letters; there is always some¬ 
thing unsatisfying, disappointing, about him. This is most true 
of his efforts in verse. In his childhood Southey fell in with 
Tasso, Tasso led him to Ariosto, and Ariosto to Spenser. These 
luxuriantly imaginative poets captivated the boy; and Southey 
mistook his youthful enthusiasm for an abiding inspiration. 
Hk inspiration was nut genuinely imaginative; he had too large 
an infusion of prosaic commonplace in his nature to be a true 
follower of Ariosto and Spenser. Southey, ^uitc early in life, 
resolved to write a scries of epics on the chief religions of tlie 
world; it is not surprising that the too ambitious poet failed. 
His figure is twofold : he was wanting in artistic power and in 
poetic sympathy. When his epics are not wildly impossible 
they are incurably dull; and a man is not fit to write epics on the 
religions of the world when he can say of the prephet who has 
satisfied the gravest races of mankind—Mahomet was “ far 
more remarkable for audacious profligacy than for any intellec¬ 
tual endowments.” Southey's age was bounded, and had little 
sympathy for anything beyond itself and its own narrow 
interests; it was violently Tory, narrowly Protestant, defiantly 
English, And in his verse Southey truthfully reflects the feeling 
of his age, In the shorter pieces ^uthey’s commonplace asserts 
itself, and if that does not meet us we find his bondage to his 
generation. This bondage is quite abject in The Vision of Judg¬ 
ment} Southey’s heavenly personages are British Philistines 
from Old Sarum, magnified but not transformed, en^ed in 
endless placid adoration of an infinite George III. For this 
complaisance he was held up to ridicule by Byron, who wrote 
his own Vision of Judgment by way of parody, 

Some of Southey’s subjects, “The Poet’s Pilgrimage” for 
instance, he would have treat^ delightfully in prose; others, 
like the “ Botany Bay Eclogues,” “ Songs to Amencan Indians,” 
“The Pig,” “The Dancing Bear,” should never have been 
written. Of hk ballads and metrical tales many have passed 
ipto familiar use as poems fw the young. Among these are 
“ The inchcape Rock,” “ Lord William,” “ The Battle of 
Blenheim,” the ballad on Bishop Hatto, and “ The Well of 
St Keyne.” 

Southey was not in the highest sense of the word a poet; but 
if we turn from hk verse to his prose we are in a different world; 
there Southey is a master in his art, who works at ease with grace 
and skill, “ Southey’s prose is perfect,” said Byron; and, if we 
do not stretch the “ perfect,” or take it to mean the supreme 
perfection of the very greatest masters of style, Byron was right. 


In prose the real Southey emerges from hk conventionality. 
His interest and his curiosity are unbounded as h's Common- 
Place Book will prove; his stores of learning arc at his readers’ 
service, as in The Doctor, a rambling miscellany, valued by many 
readers beyond his other work. For biography he had a real 
genius. The Life of Nelson (2 vols., 1813), which has become a 
model of the short life, arose out of an article contributed to the 
Quarterly Review, he contributed another excellent biography to 
hk edition of the Works of William Cowper (15 vols., 1833-1837), 
and his Life of Wesley ; and ihe Rise and Progress of Methodism 
(2 vols., 1820) is only less famous than his Life of Nelson. But 
the truest Southey is in his Letters: the loyd, gallant, tender¬ 
hearted, faithful man that he was is revealed m them. Southey’s 
fame will not rest, as he supposed, on his verse; all his faults are 
in that—all his own weakness and all the fake taste of his age. 
But his prose assures him a high place in English literature, 
though not a place in the first rank even of prose writers. 

Southey’s love of romance appears in various volumes : A madis of 
Gaul (4 vols., 1804); Palmerin of England (1807); Chronicle of the 
Cid {1808), and The hyrth, lyf and actes of King Arthur . . . with an 
introduction and notes (1817). His other works arc; Specimens of 
English Poets (3 vols., 1807); Letters from England by Don Manuel 
Es^iella (3 vols., 1807), purjxjrting to be a Spaniard's impressions 
of England; an edition of the Remains of Henry Kirbe White (2 vols., 
1807); Omniana or Horae OHosiores fa vols., 1812); Odes to .. . ihe. 
Prince Regent . . . (1814;; Carmen Triumpkale , . . and Carmma 
Aulica . . . (1814) i Minor Poems . . . (1813); Lay of the Laureate 
(i8i(>), an epithalamium for the Princess Charlotte; The Poet's 
Pilgrtmage to Waterloo (1810); Wat Tyler ; a dramatic poem (1817); 
Letter to William Smith, Esq., M.P. (1817), on the occasion of stric¬ 
tures made in the House of Commons on Wat Tyler; History of 
Brasil (3 vols., 1810, 1817, 1819); Expedition of Orsua and the Crimes 
of Aguirre (1821); A Book of the Church (2 vols., 1824); A Tale of 
Paraguay (1825); Vindiciae Ecclesiae Anglicanae, Letters to C. 
Butler, Esq., comprising essays'^on the Romish Religion and vindicating 
the Book of the Church (1826) ; History of the Peninsular War {3 vols., 
1823.1824, 1832); “ Lives of uneducated Poets," prefixed to verses 
by John Jones (1829); All for Love and The Pilgrim to Compostella 
(1829); Sir Thomas More, or Colloquies on the Progress and Prospects 
of Society (2 vols., 1829); Life of John Bunvan, prefixed to an 
edition (1830) of the Pilgrim’s Progress; Select Works of British Poets 
from Chaucer to Jonson, edited with biographical notices . . , (1831); 
Essays Moral and Political . . . now first collected (2 vols., 1832); 
Lives of the Admirals, with an introductory view of the Naval History 
of England, forming 3 vols, (1833-1840) of Lardner’s Cabinet Cyclo¬ 
paedia; The Doctor (7 vols., 1834-1847), the last two volumes being 
edited by his son-in-law, the Rev. ]. Wood Warter; Common-Place 
Book Uth series, 1849-1851), edited by the same; Oliver Newman: a 
New England Tale (unfinished), with other poetical remains (1845), 
edited by the Rev. H. Hill. A collected edition of his Poetical 
Works (10 vols., 1837-1838) was followed by a one vtfiume edition in 
1847. Southey’s letters were edited by his son Charles Cuthbert 
Southey as The Life and Correspondence of Ihe late Robert Southey 
(6 vols., 1849-1850); further selections were published in Srferfions 
from ihe Letters of Robert Southey (4 vols., 1856), edited by J. W. 
Walter; and The Correspondence of Robert Southey with Caroline 
Bowles. To which are added; Correspondence with Shelley, and 
Southey's Dreams (1881), was edited, with an introduction, by 
Profes.sor E. Dowden. An excellent selection from his whole 
correspondence, edited by Mr John Dennis, as Robert Southey, the 
story of his life written in his letters (Boston, Massachusetts, 1887), 
was reprinted in Bohn’s Standard Libraiy (1894). also Southey 
(1879) in the English Men of Letters Series, by Professor E. Dowden, 
who also made the selection of Poems by Robert Southey (1895) in 
the Golden Treasury Series. A full account of his relations with 
Byron is given in The Letters and Journals of Lord Byron (vol. vi., 
igoi, ediM R, E. Prothero), in an appendix entitled “ Quarrel 
between Byron and South^,’’ pp. 377-399. Southey figures Ir 
four of the Imaginary Conversations ca W. S. Landor, two of which 
arc between Southey and Person, and two between Southey and 
Landor. 

Southey’s second wife, Caroline Anne Southey (i7S5-i 8«4), 
was the daughter of an East Indian captain, Charles Bowlffi. 
She was born at Lymington, Hants, on the 7th of October 1786. 
As a ^irl Caroline Anne Bowles showed a certain literary and 
artktic aptitude, the more remarkable perhaps from the loneli¬ 
ness of her early life and the morbidly tfelicate condition of her 
health—an aptitude however of no real dktinction. When mmey 
difficulties came upon her in middle age she determined to turn 
her talents to account in literature. She sent anonymously to 
Southey a narrative poem called EBm fittarlhur., and this led 
to the acquaintanc^p and loqg friendship which, in 1839, 
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tjulminated in their marriage. £fl«» Fitaarthur (i8»o) may be 
taken as typical, in its prosy simplicity, of the rest of its author’s 
work. Mrs Southey’s poems were pubhshed in a collected 
edition in 1867. Among her prose writings may be mentioned 
Chapters on Churchyards (1829), her best wmrk; Tales of the Moors 
(1828); 'and Seheyn in Search of a Daughter (1835). It was soon 
^ter her marriage that her husband’s mental state became 
hopeless, and from this time till his death in 1843, and indeed 
till her own, her life was one of much suffering. She was not on 
good terras with her stepchildren, and her share in Southey’s 
life is hardly noticed in Charles Cuthbert Southey’s IJfe and 
Correspondence of his father. But with Edith Southey (Mrs 
Warter) she was always in friendly relations, and she supplied 
the valuable additions to Southey’s correspondence published 
by J. W. Warter. She is l)est remembered by her cotrespon- 
denee with Southey, whieh, neglected in the oflieial biography, 
was edited by Professor Dowden in 1881. Mrs Southey died at 
Bucklund Cottage, I.ymington, on the 20th of July 1854, two 
years after the queen had granted her an annual pension of 
£200. 

Besides the works already mentioned, Mrs Southey wrote The 
Widow's Tate, and other Poems (1822); Solitary Hoars (prose and 
verse, iSsfi); Totes of the Factories (iS.ij); The Uirthday (1836); and 
l.'obtn Hood, written in conjunction with Southey, at whose death 
tliis metrical production was incomplete. 

SOyTHGATE, an urban district in the Enfield jjarliamentary 
division of Middlesex, England, 9 ra. N. of St Paul’s Cathedral, 
London, on the Great Northern railway. Pop^ (1901), 14,993. 
It is pleasantly situated in a wooded district, and forms an outer 
residential suburb of the metropolis. Christ Church, in Early 
English style, is the work of Sir Gilbert Scott, and contains 
stained glass windows from the designs of Sir E. Burne-Jones and 
D. G. Rossetti. Close to New Southgate station is Colney Hatch 
Lunatic Asylum for the county of London, opened in 1851 and 
subsequently much enlapred. 

SOUTH GEORGIA, an uninhabited British island in the South 
Atlantic Ocean, about 900 m. S. by E. of the Falklands, in 
54‘’-55'’ S., 36‘’-38° W.; area, 1600 sq. m. It is mountainous, 
with snowy peaks 6000 to 8000 ft. high, their slopes furrowed 
with deep gorges filled with glaciers. Its geological constitution— 
gneiss and argillaceous schists, with no trace of fossils—shows 
that the island is, like the Fdklands, a surviving fragment of 
some greater land-mass now vanished, most probably indicating 
a former extension of the Andean system. At Royal Bay, on 
the south-east side, was stationed the German exp^ition sent 
out to observe the transit of Venus in 1882. The island would 
be well suited for cattle or sheep farming but for its damp, 
foggy climate. The flora is surprisingly rich, and the German 
naturalists were able to collect thirteen flowering plants, mostly 
common also to the Falklands, but one allied to a form found 
in distant New Zealand. South Georgia is politically attached 
to the Falklands. 

SOUTH HADUEY, a township of Hampshire county, Massa¬ 
chusetts, U.SlA., on the Connecticut River, about 12 m. N. of 
Springfield. Pop. (1900), 4526, of whom 1119 were foreign- 
born; (ipto census), 4894. Area, i 8 's sq. m. There are no 
steam railways, but an electric line connects South Hadley and 
South Hadley Falls with the New York, New Haven & Hartford 
and the Boston & Maine railways at Heflyoke. The village of 
South Hadley, or the Center, lies at the south base of Mount 
Holyoke, about 4 m. from Holyoke and about 3 m. from South 
Hadley Falls; it is the seat of Mount Holyoke College. South 
Hadley Falls are connected with Holyoke by a bridge across the 
Coiwietnicut River. The falls of the river afford water-power for 
paper milk, cotton and woollen milk, and saw milk. South 
Hadley was originally a part of the township of Hadley, but in 
1753 ^ district eff South Hadley was established, and in 1775 
incorporated as a separate township. 

scums HOIiEAllb, a province Hdland, bounded W. by the 
North Sea, N; by North Holland, E. by Utr^t and Gelderland, 
S.E. by North Brabant, and S. by Zeeland. It has an area of 
1166 sq. m., and a population (1905) of 1)087,363. Its south¬ 
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eastern and southern boundaries are defined by the estuaries 
called the New Merwede, the Hollandsch Diep, the Volkerak, the 
Krammer, and Grevelingen, and the province includes the delta 
islands of Goeree (Goedereede) and Overflakkee, Voorae and 
Putten, Rozenburg, Yselmonde, Hoeksche Woard, and Dord¬ 
recht. The natural division into dunes, geest grounds, and clay 
and low fen holds for South as well as for North Holland. Noord- 
wyk-on-Sea, Katwyk-on-sea, Scheveningen, and Ter Heide art 
watering-pl^es and fishing villages. The Hook (Hoek) of 
Holland harbour, built at the mouth of the New Waterway (1866- 
1872) from Rotterdam, is the chief approach to Centml Europie 
from Harwich on the east coast of England. At the foot of 
the dunes are the old towns and villages of Sassenheim, close to 
which are slight remains of the ancient castle of Teilingen (rath 
century), in which the countess Jacoba of Bavaria died in 1433. 
Among other places of interest are Rynsburg, the site of a 
convent for nobles founded in 1133 and destroyed in the time 
of Spanish rule; Voorschoten; Wassenaar, all of which were 
formerly minor lordships; Loosduinen, probably the Lugdunum 
of the Romans, and the seat of a Cistercian abbey de.stroyed in 
1579; Naaldwyk, an ancient lordship; and’s Gravenzande, which 
possessed a palace of the counts of Holland in the 12th century, 
when it was a harbour on the Maas. The Hague, situated 
in the middle of this line of ancient villages, is the capital of the 
province. The market-gardening of the repon called the West- 
land, between the Hague and the Hook of Holland, is remark¬ 
able, and large quantities of vegetables are exported to 
England. On the clay and low fen cattle-rearing and the 
making of the Gouda cheeses arc the principal occupations. 
Flourishing centres of industry are found along the numerous 
river arms, including Maasluis, Vlaardingen, Schiedam, Rotter¬ 
dam, Gorinchem, and Dordrecht. Here also are some of the 
oldest settlements, such as Vianen on the Lek, Leerdam on 
the Linge, and Woudrichem or Woerkum at the junction of the 
Maas and Merwede. Woudrichem guards the entrance to 
the Merwede in conjunction with Fort Loevestein on the opposite 
shore. Vianen is supposed to be the Fanunt Dianae of 
Ptolemy, and was the seat of an independent lordship which 
passed to the family of Brederode in 1418, and later to the 
princes of Lippe-Detmold, from whom it was bought by the 
states in 1725. There is a fine tomb of Reinoud van Brederode 
(d. 1556) and his wife in the Reformed Church. The lordship 
of Leerdam arose out of a division of the lordship of van Arkel 
and descended to the house of Egmond. It was raised to a 
countship in r492, and passed by marriage to the family of 
Orange-Nassau. The Reformed Church contains the tomb of 
John, last lord of van Arkel. 

SOUTHINGTON, a township of Hartford county, Connecticut, 
U.S.A., about 15 m. S.W. of the city of Hartford. Within the 
township is the borough of Southington, served by the New 
York, New Haven & Hartford railroad. Pc^. of the township 
(1910), 6516, which included that of the borough, 3714. The 
area of the township is 35 sq. m. The principal industry is the 
manufacture of hardware goods. Between 1809 and 1874 cs 
many as 236 patents were granted to residents. Southington 
was originally a part of the townshg) of Farmington. It was 
settled about 1697; in 1724 it became an independent parish 
under the name of Panthom. The township was incorporated 
in 1779, the borough in 1889. 

See H. R. Timlow's Ecclesiastical and Other Shelches of Southington 
(Hartford, 1875). 

SOUTH MELBOURNE, a city of Bourke county, Victoria, 
Australia, separated from Melbourne in 1855, proclaimed a 
city in 1883, and formerly known as Emmdd Hill. Pop. (1901), 
40,637. It returns three members to parliament and contains 
Ae residence of the governor of the colony. The wharves on 
the river Yarra and its numerous manufactures contribute to 
the wealth and importance of the city. 

SOUTH MOLTON, a market town and munkipal borough in 
the South Molton parliamentary division of DevonMiire, England, 
on the river Mole, 197 m. W. by S. of London, by the Great 
Westom railway. Pop, (2901), 2^, Besides the parish church 
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St Mery Uagdalene^ a fine and maasive Perpendicular building 
with an ancient pu^it of carved stone, there are a gi^hall and 
market bouse. Linen goods are manufsictured; fairs are held 
twice.yearly, and numerous flour-mills are worked by the river. 
3 be town is .governed by a mayor, 4 aldermen and i* councillrars. 
A«a,iS9i.oiacres. 

South Moh;oni(S»<d Mtmlona) was probaWy the site of a very 
early settlement, the remains lOf a British camp being visibte 
r m.4(nlth of the town, but its authentic history begins with the 
Domesday survey, which, relates that the manor had been roytd 
demesne of Edward the Confessor and now paid £10 a-year to 
tiic Conqueror. In the J3th century it was held by Nicholas 
Fite Martm of the-eaul -of Gloucester for the service of finding 
a bow with three arrows to attend the earl when he should hunt 
in Gower. In iia46 Nicholas obtained a ^ant of a Saturday 
market and adairat tfae feast of the Assumption (both maintained 
up tO'the present day), and in 1275 South Molton appears.for 
theifirst time as a mesne borough under his ovorlordship. The 
borough subsequently passed to the Audleys, the Hollands, and 
in 1487 was granted for life to Margaret, dudiess of Richmond, 
who in 1490 obtained a,grant of a fair (which is still held) at the 
naitivity of St John the Baptist. It returned two members to 
parliament in 1302, but no charter.of incorporation was issued 
until that of BUiabeth in 1590, insjtituting a common council 
<rf a mayor and . eighteen burgesses, three of whom were to be 
elected capital burgcsses,.with a recorder, steward of the borough 
court, two scrgesuitSTat-mace, and a court of record every three 
weeks on Monday. A fresh charter was is.sued by Charles II. 
in 1684. This remained in force until the Municipal Corporations 
Act of *835. The town formerly l<ad a considerable manufacture 
of serges and shallomis, or light woollen linings, so called from 
Chabns-sur-Mamc, France. 

SODTH .NOBWALK, a city of Fairfield county, Cormecticut, 
U.S. A.,et the mouth of the Norwalk rivor, ot> I.xmg Island Sound, 
in the township of Norwalk,land 4* m. by rail N,E. of New York. 
Pop. <*900), of whom iii«8 were foreigti-bqm (including 
many .Hungarians) and 83 w«c negroes. It is served by the 
main line and the Danbury division (of whiqh it is a terminus) of 
the New York, New Haven & Ilartford railway, by inter-urban 
electric lines, .and by steamboats to New Vorit. The busiriess 
and rnanufactutihg sectiem is close to the river and only a few 
feet above it; behind this, along a.rkige, k the residential district,; 
along the *^nd are summer cottages aird pleasure resorts, 
West Avenue » a fintly riiaded drive. The city has a public 
library and a soldiers’ monument. South Norwalk is chiefly 
a .manufacturing amd commercial city. It has a good harbour 
(in which there are three lighthouses), considerable coastwise 
trade, /and loysfier foheries- South, Norsvalk, long an 

Bhinootporated village called Old Well, was chartered as a oHy 
under its present •name in 1870, and lits charter was revised 
andnmended in iMi, 1897 Bod 1909. 

SOUXHOU), atowhsbip (tf ajffiolk.oonnty, New Yorkj occupy^ 
ing the'^{miusistila at the .N.E. of Lor^g .Island,.and mduding 
the islands lof this peninsula. Plum Island, on which 
defences protect'the eastern entnmee to Lo^ island Sound, 
Little Island, on which there is a hgbthouse. Great 
fHull Island, and Fisher’s Island. Pop. (1900), 8joi; (191P, 
XJjS. .census^ so/577. lErreludkig the islands to die ea^, the 
township is about 25 m. long and its average width is «;m.; 
the iSou^ shore is broken ewy by Mattituck and /Goldsmith’s 
inlets, blit the southern shore is broken with bays and necks 
of land. The surface is bihy,'with occasional gladal boulders. 
'The Long Island mikray serves the principal villages ef the 
township, Mattituck, Cutchague, Peoonic, -S^hold.aad Green- 
port (p^. iin 1905, 2667), and from Greenport steamers run 
to Shdttt Isladd, Sag Harbor, New London and New Vofk. 
Beyond Greenport are the villa^ of East Mi^on and Orient. 
Greenport has some shipping and some oyster fisheries, as¬ 
paragus is grown at Mattitu^, and Peconic Bay is noted lor 
its scallops. Soulhold is a summer resort, and/it is historically 
inteiosting asone of the first English settlements on Long Island. 
Itofiist pantanentlsgttlemeojUherfi sras made in zdno/jlandwat 


bou^t from the Indians in Ai^st (aleose frenn the proprietor 
WilUam Alexander, Lord Stirling, had been secured in 1639), and 
on the 2ist of October 1640 a IVesbyterian church was organised 
under Jcitn Ymings, who came frmn New .Haven and been 
connected with a & Margaret’s church .in Suffolk, England, 
probably at R^<a), near SoUthwold; and it is possible tl»t the 
settlement was named fromSouthwQld,thoaghas itwasconunonly 
called “ the South Hold ” by early writers and a settlement on 
Wading River was wiled West Hold, the name was probaMy 
descriptive. A meeting-house was built in 1642, and biblical 
laws were enforced. Southold was .originally one of the six 
towns under the New Hstven Jurisdiction, but in 166a was.placed 
under Connecticut; in it objected strongly to the transfer 
of Long Island to the duke (ff York; in 1670 refusedto pay taxes 
imposwl by Governor Francis Lovelace erf New York; in 167a 
petitioned the king to be under Cwinecticut or to 'te a free 
corporatiem; in 1673, when the Dutch got control of New York, 
withstood the Dutch commissioners, with the help of Connecti¬ 
cut; and, in 1674, aftw English supremacy was again estab¬ 
lished in New York, still hoped to be governed from Connecticut. 
The township was chartered by Governor Edmund Andros in 
1676. Greenport was not settled until the first quarter of the 
19th century, and was incorporated as a village in 1838. 

See Ephor Whitaker, History of Southold. 4 ./. < Its Hirst Century 
(Southold, 1881); Southold Town Records (2 vol.s; Southold tSSa- 
18H4), and an address by C. B. .Moore in Celebr'mtm of the stoth 
Anniversary of the Formation of the Town and the Cktfrch of Southold, 
L:I. (Southold,' 1890). 

SQWH OMAlHAi a city of Douglas county, Nebraska, U.S.A., 
on the high western bluffs of the Missouri,.immediately adjoining 
Omaha on tbcccuth. Pop. (.1900), fl6>ooi,.of whom 5697 were 
foreign-born; (319,10, census) 26,239. It is served by the 
Cbifiagu, Burlington Ik Quincy;,-the Chicago Great Western, the 
Chi^o, Milwaukee & iSt Paul, the Chit^o, Rock Island & 
Pacific, the Illinois Central, the Missouri Pacific, the Union 
Pacific, the Chicago & North Western, and the short Omaha 
Bridge Terminal railways. The .ptincipal public buildings are 
the Federal building (housing .the post office and Uie bureau 
of animal industryX tbe pubUc library and the live-stock 
exchange. Next to Chici^o and Kansas City it is the greatest 
slaughterii^ and meat-packing centre in the United States. In 
19015 it produced 43’S % dfijjtUj,!??.) Pf *he totial value of .the 
factory product of the state, and of this output 97 2 % repre¬ 
sented the slaughtering and packing jndu^. South OnrHia 
was chartered as acity of .the second class in 1887, and in 1901 
becanre >a city -of the first class. The present city dates from 
1884, when-the iUnion stockyards were-established here. 

SCMIlIH OBABGGi a township and a village of Essex icounty. 
New Jersey, U.HA., in the-N.E. qf the state, about 15 ro. W. of 
New York City,. Pop. of the vdlage (.1900), ■4808/of whom 1140 
were {^^^^^(isogj.statPQensu?), 4932. Pop. of the town¬ 
ship, excluding the vill^ (1900), 1630; (1905, state icenaua) 
1946. laie village is swred Iw the Morris ^ Essex.division 
of Ihe Delaware, Lackawanna & Western miirof^ and is con¬ 
nected wkh Ors^ and .with K^ark by .eleotzic Ums. It is 
primarily a residential s»d»Bsb of New York and Nowwk. On the 
©range:mountain is Easex oounty park,.a wild tract with forest 
roads. The western part of the township is locally known 
as Maplewood, the eastern as Hilton. &mth -Orange has a 
public library mid -a tewnthall, land is the seat of SetW Hall 
(jolkge (Roman Catholic),-nam^-in thonew oi Mother Elizabeth 
Slaton, foiraded at Madison, ■N.J,, in 1856, ’ond rewoved to 
South -Otange in a86o. Among thniUndmarks of Seidh Orange 
are -an stone ihtmse of -unknonm date, but mentioned .m 
legal -doojmentiSidenaibiBg the-etwroundingi^epei;^ as -early 
as idSo; 'the Hridwk House (e. 1717^; and .the Timothy ;Ba)l 
Hp^ei(i>743). SerileaMnbserereiinade within .thepreaeiM: limits 
of the township in the latter pnrt of toe ■1.7th centi^ by aome of 
the leundms ^-NiewMk. tonmship sritr oieMMd hv odd 
from MJito of the town of Orange and the -township of .Clinton. 

citucDS secured.in 1869 a vill^ toaster providing a vfllsee 
pdBikkitt luid'* boeediof'trusteeajto ipoatoe vifiage was.eatimly 
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Separated from flte townsUp/eM^t as regards school govern¬ 
ment. In 1851 a ttact of ^50 ruMes, known as Montrose Park 
and containing manjr handsome residences, teas Smnexed to the 
village. 

See H. Whittemore, Tht FoatiOers unH FutUvn of the Onotges 
(Newark, 1896) 

SOUTMPORT, a municipal and county Wough and seaside 
resort in the Southport parlianiChtaty ditrision of Lancashire, 
England, immediately S. of the embouchure of the Kibble into 
the Irish Sea, x8J m. N. by W. of Liverpool. It Is served by the 
Lancashire & Yorkshire and London & North-Western rail¬ 
ways, and by the Southport & Cheshire Lines Kxtension 
system. Pop. (i90i),,48,o83. Its foreshore consists of a great 
expanse of firm, bright sands, and the mildness of its winter 
climate is attributed to the radiation of heat from them. Its 
proximity to Liverpool and Manchester has drawn to it a large 
resident population, and its visitors number many thousands 
annually. Lhe promenade along the shore is t m. in length; 
in its centre is the pier, i m^ long, down which tramcars 
are drawn by a stationary steam-engine. Other facilities for 
outdoor enjoyment are provided in Hesketh Park (presented to 
the town by the Rev. Charles Hesketh, formerly rector of North 
Meols, and one of the lords of the manor), the Botanic Gardens, 
Kew Gardens, South Marine Park, and the Winter Gardens. 
The last, laid out at a cost of £130,000, include a large conserva- 
toiy, -a fine enclosed promenade, a theatre and an aquarium. 
The principal public buildings are the town hall, the Cambridge 
Hall (used for concerts, &c.), and an extensive range of markets. 
There are several infirmaries and hospitals, and a sanatorium for 
children. Southport has also a free library and art gallery, a 
literary and philosophical institute, and a college (Trinity Hall) 
for the daughters of Wesleyan ministers; and a museum and 
schools of science and art. An extensive service of electric 
tramways is maintained. The first considerable house in 'South- 
port (an inn for the reception of sea-bathers) was built in 1791, 
and soon after other houses were erected on the ^te now khown 
as Lord Street, but the population in 1809 was only 100. Birk- 
dale is a residential district adjacent to Southport on the south. 
In 1867 Southport received a charter of incoipoiation. It be¬ 
came a county borough in 1905. The corporation consists of a 
mayor, 10 aldermen and 30 councillors. Area, 5144 acres. 

SOIJTH PORTLAND, a city of Cumberland county, Maine, 
U.S.A.,onCasco Bay, an armof which separates iffrom Portland, 
with which it is connected by a feny and four bridges. Pop. 
(1900), 6*87 (763 foreign-boni); (1910), 7471. Sofith Portland 
is served by the Boston '& Maine railway. Itis the seat-of the 
State (Reform) School for Boys. At' Spring Point is Fort 
Preble, established in 1808 and now a coast artifiery station; and 
at Portland Head is Fort Williams. The city has steel-rolling 
mills, car shops of the Boston & Maine railway, and ship-build¬ 
ing interests, and manufactures marine hardware and varnish. 
&uth Portland ■was part of the old town of Cape Elizabeth (pop. 
in 1900, 887) until March 1895; the legislature granted itAcity 
Charter in 1895, which ■was -not 'accepted by the town un <3 
December 1898. 

BOUTHSEA, a seaside resort of Hampshire, Engjlaad, part 
of the municipal and parliamentary borou^ of Portsnrouth, 
with a terminal station (Ea.st Southseh) on a branch di the 
London k South-Western and London, Brighton & South 
(bast railways. It forms the southern and iresidentjal quarter 
of Portsmouth, and overlooks SpHhead, the inlet Of'the English 
rhantiel betwcCn the Me of Wight and the mainland on the 
north-east. Therefore two piers, and a pa'rade along Ihe sea¬ 
wall; and the sea-bathing is good. Soulbsea Ctatle was built 
by Henry VlII. at‘the southern octremity of Bortsfea Islted. 
(See PoRTSJttjtWH.) 

SOUTH nurUR given to a series of finandal 

projects Which ori^nited with the incorporation-dl the SoUtb 
Sea Ck)mpany in tyix, and ended nine yefctK later in general 
dbaster. 

The idea at the rodf of the parent scheijie vms titfibe sttite 
should sell certain trading monopolies' to ‘A company in retttm 


foT^a sum of money to be devoted to'the redtKtiORWf thesixtieiiid 
debt, and in the form which 4 t'took‘in tfii ifpossibly owes iW 
existenee to ’BafiM Defoe,' ‘Who i^KUssed it 'fteqnentty'Wifth 
Edward Harley'(t664-'t73;^, bioater'Of Hebert mrltyfjiewltdf 
Oxford. In 1771 the South Sea Com^y wu formed) and’iaiM 
granted'a'monopoly of the Britilb'''toade vdth Sowtb'Atwedea 
and tire Pacific Isiah<fe', the richeB "Of‘'^hkb were populaely 
regarded as illimitable. I'ts'promst^',rtuifMy wealthy meKtuatta) 
took over neariy £io',eod;eo0‘of thetmtiortai dibt;«n ■dhkb'tHey 
were to receive interest'tft '« 9 ie rate Of 6'%'te'a(Mitten to 0 o 6 o 
a year for the expenses of artarigetneitt. The jpSe»>,oeo waa. 
secured on certain customs duties. The compawy ‘prOtytsred,, 
and in 1713, when the Asiento treaty was signed'WilR '^ain,'it 
received the lucrative monopoly of the stave trade Whb Spaifieh 
America, it was the special pride of the Tories, who'reg^ded 
it as a rival to the Whig ittstttution,'the Bank <rf England. In 
1716 it obtained further concessions under the neW Aalento 
treaty, and in it advanced a further sum of £!i,ooojoOO to 
the government, but its prospects were greatly darkened Ilf 
the outbreak war between England and Spain in 
Yet 'h continued to thrive, and early in *718 the king became 
its governor. 

Towards the end of 1719 the directors of the compariy put 
before the government, the head Of which was Charles Spenttt, 
3rd earl of Sunderland, a more ambitious scheme. In return 
for further concessions the company offered to tdre over <tbe 
whole of the national debt and to pay £3,500,000 tor this prhd- 
lege. At this time the amount of the debt was £yi,300,000, tbe 
greater part of which consisted terminaWe sumuities, money 
lent to the state in return' for a fixed income for life. Tbie 
corr^iany wcSild receive interest at the rate of 5 % until 't7B7, 
vdien it would be reduced to 4 %. The‘advaatage which the 
government hoped to obtain from this bargain was obvions;>it 
■would rid itself of the unpopular and burdensome debt. The 
advantages hoped for by tbe Company were much greater, 
although perhaps not equ^ly obvbus. Tbe'aim Of the directors 
was to pemnade the annuitants of 'the state to exchange thek 
annuities for South Sea stock; 'the stoCk would be issued at a li%h 
premium and thiis' a large amount of annuities would be'pur'"' 
chased and extinguished by the issue-of a compmwtively '^afi 
amount'of stock. Moreover, when this process'had been earried 
out the company would stlH reeefve from tbe govermnent a 
sum'Of something like £t,5oo,<woa year. Serictt% alarmed at 
the proposals of Che South Sea. 'Coit^ny, tbe directors (^ the 
Bank tk England offered the government £5,000,000 for ^ 
same pcivi^^, but the cemgaany outbid them wHh ah oiler'Of 
£7,567,000. nis was Bcotyted, the necessary act of porhcMietit 
heing passed in April tjao. It is interesting to note -that one 
of most sturcty opponents 'of the scheme was Sir Rbb^ 
WalptdSi 

The year 1719, -when the South Sea scheme was projOiSbed) 
was 'ranarkably tovourable to mi undertaking of 'tbta k^d. ' 'It 
was the year wh^ France went delhioiiiB over John Law- and 
his Mississippi Comqiany, and the 'iiffectfon tytoad to Engtaeodl 
But before April 1730, when evorything was tittldy;a%eti 4 hta 
reaction had begun in France, confidence ondptospl^rgiviir^ 
way to ruin and disaster. N evertheless, the directors proceeded 
with their plan, and in a few weeks they had persuaded evet 
one-half of the government tuuiuitants to beooBie ShcmritdldetS 
in the campa-iy. Meanwhile the stock of the company had been 
appreciati^ steadily in value, and when tbe-new eahetnt wtt 
launched the pubdic began to purdiase it more eagerly tteUi 
before. From xb 8| at the begintfing of the year the priCe raw 

imii0as'Oftsto<sk'at'3Oo. [n^ytheprKeroset0 55O,'m'^ae to 
890, and ‘id July it touched tooo. At this trraiendoun 
the't&eeMrt'Wldfivenulliomof itoifit. /' .. 

By 1his> tkne the ektnuHditiny aueoesi <of the< Spudi Red 
Contoanyhaid produced a <c*owd'of imitators, aHdl&tfyesidkwai 
a wM'taiania of specutarien, iSind its ittevitabta3Hid--'-a (ktHlh: 
HtmdrsdS 'Of ooBtyamies were formed. Some >df 'ibem being 
fortunate enough to securethe active In^iport #rby^ Und'^M" 
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^images; thus th« prince of Wales, afterwards George II., 
became governiy .iof the Welsh Copper Company. Some of 
these neW'CompenieSj like the Royal Exchange and the London 
Assurance, were' perfectly legitimate -and honourabb under¬ 
takings,. but tbe> great majority put fo'ward the most audacious 
and chimerical proposals for extracting money from the public. 
OnC'was “ for a whorl for perpetual motion ”; another was for a 
“ design adibh will hereafter be promulgated,” and it has been 
estimated that the itoUtl capital asked .for by the promotens 
of I these schemes amounted to ^£300,000,000. Profiting by the 
sad experience of P'ronce, the British government made an 
attempt to check this movement, and an act was passed for this 
purpose early in i yso. A proclamationof the 11 Ih of June against 
the promoters of illegal companiei followed, and the directors of 
the South Sea Company persuaded the lords justices, who were 
acting as regents during the alwence of the king, to abolish 86 
companies os illegal. 

In August the full in the price of South Sea stock began, and 
in September, ju.st u.s tlie “ insiders ” kid sold out, it became 
serious. Insteai I of being a buyer every one became a seller, and 
the result was that in a few days the stock of the South Sea 
Company fell to 17 s, while the stocks of many other companies 
were unsaleable, lii November South Sea stock fell to 135, and 
in four months the stock of the Bank .of Pinglund fell from 263 to 
145. Thousands were ruined, and many who were committed 
to heavy payments fled from the country. The popular cry was 
for speedy and .severe vengeance, both on the members of the 
government and on the directors of the unfortunate company. 

Parliament wa.s calbd together on the 8th of December 1720, 
and at once both lunises proceeded to investigate the affairs of 
the company, tlie lower house soon entrusting this to a committee 
of secrecy. To stem the tide of disaster Sir Robert Walpole 
proposed that the Bank of England and the East India Company 
should each take over nine millions of South Sea stock, but al¬ 
though this received the aasent of parliament it never came into 
force. More to the liking of the people was the act of January 
*721, which restrained the directors from leaving the kingdom 
and compelled tliern to declare the value of their estates. The 
committee of secrecy reported in February 1721, and it proved 
that there had been fraud and corruption on a large scale. The 
pompanyis books cuuUined entries which were entirely fictitious, 
and.the favours which the directors had secured from the state 
had been'puiicltasrd by gifts to ministers, some of whom had also 
made large sums of money by speculating in the stock. The 
chief persons implicated were John Aislubie (1670-1742), chan¬ 
cellor of thqflxohettuer; James Crs^gs, joint postmastCTrgenerali 
bis son Jame.s Cl iggscsenreiary of state; and to a lesser degree 
the earl of Sunderlaud and Charles btanhopc, a commissioner 
of the treasury. Aislahie, who was p^haps the most deeply 
implicated, resigned his office in January, and in March he was 
found guilty by the House ofCommons of the ” most notorious, 
dangerous and infamous corruption he was expelled from the 
house and was iojprisoned. Both the elder the younger 
CwggS'died in March, wliile owing to the efforts of Walpole both 
Sunderland ,and Slanlmpe were acquitted, the latter by the nar¬ 
row majority of three. By.aut of parliament the estates of the 
directors were confiiwated; these were valued at £2,014,123, of 
which £354,600 was returned to them for their maintenance, 
the balance being dovoted.to the relief of the sufferers. 

. Undcc the guidauoe of Walpole parliament then proceeded 
to- deal ♦ith the wreck. £11,000,000 had been lent by the 
directors-of the South Sea Company on the security of their 
'own stock, the debtors of the company including 138 members 
of the House of Commons. This debt was remitted; on payment 
of 10 % of the sum borrowed, this being afterwards reduced to 
5 .%, and the £7,567,000 due from the company to the govern¬ 
ment was also remitted. More serious, permps,'was the case of 
those persons who had exchat^ed tEeiSubstance of a government 
annuity for the shadow * dividend on South Sea stock. They 
aMced titat the state should again guarantee to them their in- 
comes, krt in the end they only received something like one-hajf 
of what thi^ bad enjoyed before the bubble. 


The South Sea Company with a capital of nearly £40,000,000 
continued to exist, but not to flourish. Various ckinges were 
made in the nature of its capital, and in 1750 it received £100,000 
from the Spanish government for the surrender of certain tights. 
Its commercial history then ended, but its exclusive privileges 
were not taken away until 1807. In 1R53 the existing South Sea 
a.nnuities were either redeemed or converted into government 
stock. The London headquarters of the company were the 
South Sea House in Threadneedle Street. 

SOUTH SHETLAND, a chain of islands on the border of the 
Antarctic region, lying about 500 ra. S.E. of Cape Horn, between 
61° and 63° 10' S. and between 53° and 63'’ W., and separated by 
Bran.sfield Strait from the region composed of Danro Land, 
Palmer Ijind, Louis Philippe Land, &c. The more considerable 
islands from west to east are Smith (or James), Low (or Jameson), 
Snow, Doicption, Livingstone, Greenwich, Robert, Nelson, 
King George 1 ., Elephant, and Clarence. Dcccpton Island is 
remarkable as of purely volcanic origin. Cn the south-east side 
an opcnuig 600 ft. wide gives entrai.ee to an internal cralcr-Ialm 
(Port Forster) nearly circular, with a diameter of about 5 m. 
and a dcjilh of 97 fatl.om.s. Voyagers in if'cS and 1842 reported 
that stc.am still issued from niinitroii.s vents, but Otto Nordeii 
.skj-'ild (Anlarctica, London, 1905) found no exterior evidence 
of volcanic activity. Most of the islands aro riw ky and moun¬ 
tainous, and some of their peaks are between 6000 and 7000 ft. 
in he'ght. Covered with snow for the greater part of the year, 
and growing nothing but lichens, mosses and some scanty grass, 
the Soutli Shetlaiids arc of interest almost solely as a haunt of 
seals, a'.batroSECs, penguins and other sca-fowl. It has been 
supposed by many dial the Dutch navigator Dirk Gerrits dis¬ 
covered the South Shcllands in 1598, but it appears probable 
that this story originated through confusion with another 
voyage in which Gerrits was not concerned (ef. 11 . R. Mill, Siege 
of the South Pole, p. 34 seq.). In 1819 William Smith of the 
English brig " Williams ” observed the South Shetland coast 
on die 19th of February. Revisiting it in October, he landed on 
King George I. Island, taking possession for England; he also 
gave the whole chain the name it bears. In 1820 the naval 
lieutenant Edward Bransfield was sent in the “ Williams ” 
to survey the islands, which attracted the attention of American 
and British .sealers, and became fairly well known through the 
visits of Antarctic explorers. A smaller group—Coronation 
Island, Laurie Island, &c.—lying 200 m. east of the South Shet- 
lands, bears the name of South Orkney. It was discovered by 
the English captain, Powell, in 1821. 

SOUTH SHIELDS, a seaport and municipal, county and parlia¬ 
mentary borough of Durham, England; at the raoudi of the Tjme 
on its right b^k, opposite North Shields, on a branch of the 
North-Eastern railway. Pop. (1901), 97,263. It is connected with 
North Shields and Tjmemouth by steam ferries. The principal 
buildings are the church of St mda,' with a picturesque old 
tower; the town hall, in the market-place, excluinge, custom¬ 
house, mercantile marine ofiBces, public library and museum, 
grammar school, marine school, master-mariners’ asylum and 
seamen’s institute. There is a plcasimt marine park. The 
principal industries are now the manufacture of glass and 
chenucals, and ship-building ^d ship refitting and repairing, for 
which there are docks capable of receiving the hugest vessels. 
The Tyne dock has a water-area of 50 acres, the tidal basin of 
10 acres, and the quays and yards about 300 acres. Coal from 
the collieries of theviemityis largely exported. The trade returns 
of South Shields are included in the aggregate of the Tyne ports 
(see Nbwcastle*upon-Tynk). The South Pier at the mouth 
of the river,is a massive structure about i m. in length, and the 
Nortfi'Pier protects the river, moiith from the Northumberland 
bank at North Shields. The parliamentary borough returns 
one member. The corporaticai consists of a mayor, 10 aldOTnen 
and 30 councillors. Area of .,municipal borough, 2044acres! 

On elevated ground ue^ the harbour are the remains of a 
Roman fort guarding the entrance to the Tyne, where numerous 
coins,portions of an and several sculptured memorial stones 

have been dug up, atm iestify to its occupation fdr a considerable 
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period. The site of the ord station "was afterwards occupied 
by a fort of considerable strength, which was captured by the 
Scots under Colonel Stewart on the eoth of March 1644. The 
town was founded by the convent of Durham about the middle 
of the 13th century, but on account of the comidaints of the 
burgesses of Newcastle an order was made in H58 stipulating 
that no .ships should be laden or unladen at Shields, and that no 
“ shears ” or quays should be built there. Until the 19th century 
it was little more than a fishing station. In 1832 it received 
the privilege of returning a member to parliament, and in 1850 
a charter of incorporation. 

SOUTHWARK, a central metropolitan borough of London, 
Lngland, bounded N. by the river Thames, E. by Bermondsey, 
S.E. by Camberwell and W. by Lambeth. Pop. (1901), 206,180. 
It is a poor and crowded district, and a large industrial popu¬ 
lation is employed in 1 he riverside wharves and in potteries, 
glassworks and other manufactures. There arc also large brew¬ 
eries, and the ITop Exchange is a centre of the hop trade. The 
Itorough is connected with the City of London by Blackfriars, 
Southwark and London bridges; the thoroughfares leading from 
i hese and the other road-bridges ns far up ns Lambeth converge at 
St George’s Circus; another important junction is the “ Elephant 
and Castle." Southwark is a bishopric of the Church of England 
created by act of 1904 (previously a suffragan bishopric in the 
diocese of Tvochestcr), and ol;.o of the Roman Catholic Church, 
'i’he cathedral of St S-aviour klonged to the Augustinian priory of 
•St Marj' Overy, or Overies (i.e. St Mary over the river), receiving 
Ts present name after the suppression of the monasteries. It 
is cruciform, with a a-ntral tower, and has been so restored as 
to preserve its ancient Itoauty. Its style is mainly Early English, 
.end among those buried here are Gower, Fletcher and Massinger, 
the poets, and Edmund, brother of William Shakes]xare. The 
Roman Catholic cathedral of St George is a Gothic building 
by A. W. Pugin, in St George’s Road. Near the " Elephant and 
Castle ” is the Metropolitan Tabernacle, the original building of 
which, burnt down in 1898, became famous under the Baptist 
preacher, Charles Spurgeon. The principal benevolent institu¬ 
tions are Guy’s Hospital, St Thomas’s Street, founded in 1721 by 
Thomas Guy, with an important medical school; and Bethlehem 
Royal Hospital for the Insane, commonly corrupted to Bedlam, 
the origin of which is found in a priory of the 13th century 
founded within the City, beside the modem Liverpool Street. 
Other institutions arc the Evelina Children’s Hospital, the Royal 
Eye Hospital and the Borough Polytechnic Institute. In Newing¬ 
ton Causeway is the Sessions House for the county of London 
(south of the Thames). The Robert Browning Settlement was 
founded in York Street, Walworth Road, in 1895 and incor¬ 
porated in 1903, and in Nelson Square is the Women’s University 
Settlement. The muaiciix'J borough includes the western and 
part of the Bermondsey divisions of the parliamentarj' borough 
of Southwark, and the borough of Newington, divided into the 
western and Walworth divisions; each division returning one 
member. 'Hie borough council consists of.B maydr, tw aldsrmcn 
and 60 councillors. Area, 1131*5 acres. 

The history of Southwark is intimately connected with that 
of the City of London. At an early date it was incorporated, and 
its familiar title of" The Borough ’’ still survives. It came, at 
least in part, under the jurisdiction of the City in 1327. The 
citizens of London having suffered from the depredations of 
thieves and felons ’edto escaped into Southwark, petitioned 
parliament for protection. Accordingly, Edward IIL, by letters 
patent, granted them for ever the town and .borough, a privilege 
confirmed bv Edward IV. In this connexion was constituted 
the Bridge Ward Without, the alderman of which is elected 
not by the b.orough, but by the ether aldermen from among 
themselves. The authority of the City over the borough is now 
merely nominal. 

The junction in Southwark of the great roads from the south 
of England for the passage of the Thames suflidcntly accounted 
for the early origin of Southwark. The name is taken from the 
southward works or foit ificaticais of Loadoni ’ NttmelVDlsKoaian 
remains have beeh ifotmd. Southwark, witnessed vsuious 
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episodes during the invasions of (ije NdiseniCT, and was ftsrtified 
by the. Danes against the City in the reign of .Ethehed the 
Unready. Besides tto priory of St Mary Overy, there w*s ^ 
hospital of St Thomas, founded in 1213 from the neighbouring 
priory of Bermondsey, and forming die origin of the great 
modem hospital of the same name in Lambeth (y.».). The mmy 
historical associations of Southwark, contemporary memories 
of which are almost wholly swept away, centre upon the district, 
bordering the river, and formerly known as Bankside. In this 
locality was Winchester House, a seat of the bishops of Winchester 
for five centuries from rio7. At Bankside were the Bear and 
the Paris Gardens, used for the popular sport of bear and bull 
baiting; and the Globe theatre, the scene of the production of 
many of Shakespeare’s plays for fifteen years after its erection 
in 1599. Southwark was further noted for its inns and. its 
prisons. Among the first, the name of the “ Tab.ard ’’ is well known 
from its mention by Chaucer in detailing the company of pilgrims 
for Cantei-bury. . Charles Dickens hud an early acquaintsuace 
with Southwark, as his father was confined in the Marshalsea, 
one of several prisons here. The prison, no longer exUmt, 
.and the church of St George the Martyr, where many prisoners, 
including Bishop Bonner (d. 1561), were buried, fi^re in the 
novel Li//le Dmni. The existing church dates from 1736. 

SOUTHWELL, ROBERT (c. 1561-1595), English Jesuit and 
poet, son of Richard Southwell of Honsham St Faith’s,TJor- 
folk, was bom in 1560/61. The Southwells were affiliated srith 
many noble English families, and Robert’s grandmother, 
Elizalieth Shelley, figures in the genealogy of Shelley the poet. 
He was sent very young to the Roman Catholic college at Douai, 
and thence to Paris, where he was placed under a Jesuit father,' 
Thomas Darby.hirc. In 1580 he joined the Society of Jesus, 
after a two yWs’ novitiate, passed mostly at Toumay. , 4 n 
spite of his youth he was made prefect of studies in the En^ish 
college of the Jesuits at Rome, and was ordained .priest in 1584. 
It was in that year that an act was passed, forbidding, any, 
English-born subject of the Queen who had entered into pr^riW 
orders in the Roman Catholic Church since her acoesjsion to, 
remain in England longer.than forty days on pain of death. ,Bu6 
Southwell at his own request was sent to England in 1586 as p, 
Jesuit missionary with Henry Garnett. He went from pnq 
Catholic foonily to another, administering the rites of his.|^urc%, 
and in 1:589 became domestic chapdain to Aim Howard, whow 
husband, the first earl of Arundel, was in prison convicted 9 * 
treason. It was to him that Sputhwcll addressed, )i» 
of Comfort, This and other of his religious tracts, A ShortJSf^ 
of Good Life, Triumphs over Death, Mosiy Magdalen’s Tegrs 
and a Humble Sufplicatim to Queen SUsabeih, u,ere.uri 44 y: 
circulated in manuscript. That Ujey found favour ou^ids 
Catholic circles is proved by Thoyias Nash’s,imitation of 
Magdalen’s Tears in Chdid’s Tears ,oeer Jerusalem. Aft^.isifli; 
years of successful kboar Southwell was awested. He was in tJi|e: 
habit of visiting theihouse of Richard Bellamy, wto lived nigii 
Harrow and was under suspicion an.aocountof his oonpei^ii^ 
with Jerome Bellamy, who had been exeeufed for in 

Anthrmy Babington’s plot. One of the daug^t^, AflWtBellwy, 
was arrested and impnsoned m the gatehouse, of Jjfolbom, 
revealed Southwell'’s movements to Richard Topchfey 
mediately arrosted him.. He was impriaonedftifiret i^Topdinif? 
house, where he was repeatedly put .to the .torture in the yaiQ 
hope of extracting evidence about,other priests, .Transferred 
to the gatehouse at Westminster, he was sp, abominaWy trwted 
that hk father petitioned Elizabeth that he might eillretiibe 
brought to trial and put to death, if found guilty, or ronjpved 
in any case fromthat filthy hole.’’,. S JUth.well was ^ji.lofjged 
in the Tower, but h? was not brought to trial until .Felntmry 
r595.: 1 There is little doubt that much of his poetry^ m 
which was published during hit.lj^etime, was written m prison, 
On the aoti» of Feb.aiacy 1595 he was tried before .,ti» ,cqiat 
of King’s Bench on the charge of treason, and. WMibanjged, 
Tyburn on the following day, iQn tba, scaSoh|^f^ifld,smy 
eyil mtentionstowwds the Queon or her.goyfrnmepf. , . ; . , 
,S$:P*ttr^s Cement teith ether, foem pnbhsbed .in 
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Um author's name*, and was wpraitedlitiiMecn 
thhes d«mg‘thc neoct' forty years; A supplementasyivoitanfi 
entitled''iifkwmas appeared Idter in 159;^ land .^drjPoum /mdd 
Mttfita/itm, of tk« ftmot last thmgs in 1606. This, Which it net 
indtided'in Dr A. B. Grosart’g reprint (187*) EuUra- 

Worthies'Library, was pwblmhed' l:y Mr Ghaorles Bdtnondg in 
liis hham Rspristts (1895). A Hundred Meditations of like Lave\ 
of Gedj'in prose, was' fest ininted from a MS. at StenybPrst' 
College' in 18731 Southwell’s pootty Ls euphniktic in mannwi 
Bat Idk frequent use of antithesis and paradox, the varied and' 
faneifttl ima^y by which he realizes religious emotion, though 
they axe indeed in accordance with the poetical conventions 
of tils time, are also the unconstrained'expression .of an ardent 
and Concentrated imagination. Ben Jonson told Drummond 
of Hawthomden that he would wittingly have destroyed many 
of his own poems to be able to .claim as his own Southwell’s 
“ Burning Babe,” an extreme but beautiful example of his 
htMastic treatment of sacred subjects. His poetry is not, bow- 
esSer,' all characterized' by this elaboration. Immediately pre¬ 
ceding this very piece in his collected "works is a carol svritten 
in tesnns of the utmost simpKeity. 

See T>r Grosart's edition already mentioned. Southwell's ■poems 
were also edited by W. B. Turnbull in 1856. A memoir of him was 
(Imwa up soon atter his death. Much of the material was ineqr- 
pqraJh-'d Bish^ CUalloaer in hi.s Memoir of Miaionary Priests 
(1,7411, and the MS. is now in the Public Record Office in Brussels. 
«e also Sidney Lee's account in the Diet. Nat. Biog.; Alexia Possoz, 
IT# dm Piri R, Soutkvatt (1866); .and a life in Henry Foley’s Records 
of the Rngiish Prouinse of tAe.Soctefy of Jesus. Htstoric Facts Illustra¬ 
tive of iht Xabomrs and Suffering of its Members in the jM and 17th 
Centuries (1877), i. 301-387. Foley’s narralive includes copies of 
ttie mpst important documtrrts corineoted with his trial, and gives 
full information of the otigiaal soru-oes. 


' SOUTHWELL, a cathedral city in the Newark parliamentary 
division of Nottinghamshire, England, 16 m. N.E, of Nottingham 
by a fffanch of the Midland railway. Pop. (1901), 3161. The 
minsfar churrih of “St Maffy became a cathedral on the foundation 
of-the fcpiseopal see in 1884, These* covers the greater part 
of' Nottinghamshire and'Derbyshire, with small portions of 
Leteestmhire, Linoolnshir* and Staffordshire.' The foundation 
6f ’ the'earliest- clwrch' heke iS ■ attributed to the missionary 

S ulihuS in the firsi: half of the 7th centu^. Another- followed, 
tt^'the devastations of the Northmen^ in 960,' on the founda- 

r [('of fong Edgar; The building-of the present'chiwCh began 
Aq reigm of Henry I. Htsiry VIIl., afterthe diwe^tion of 
t^e pionasteries, contemplated the erection of the church into a 
eathtedrtil. The cathedrri is a magnifioent cruciform building, 
306' ft. in length, ■with massive Norman nave (61 fti wido), 
tttJiSeptS, central and' tWo Western towers* and Early'English 
dir^,"wiA transepts. There is an octagonal chapier-h^e, 
rid«iJll^fng that at 'York, eilhibiting the Decorati^ style in 

2 h«t' 'dev^JopTnenti It’ is- connected with the church-a 
Ist^'.' The arcHbiShopS of York had a palace here'dating 
ftbm the isthcaetoty- TBe "f^at chambw'” was restored in 
i882,’aA4'ahice, 1904 the'ljuilding has-been converted'into'a 
resiifcprt'fof '(he bishops dfSoothwell.' 

* 'P«e etectSqn of'the Aufreh at Southwell‘(SteftwHe, StmAl, 
Siikwi^, ^bably,'the'Cajise of the origin :6f-the town, is at- 
tj^ted to the iarclibishop *01 Yoek- in the' 7th' century. In 958 
JaM'itt SbothweH'-was granted to the- archbishop by'Bdwy. A 
dttitiHH description of thb great'manor is given in'Domesday. 
Mutnifell remained Under the lordship of thO'See of Yofk until 
it was tiidtei over by the eoilesiastical commissionera. It was 
pilieda bdrough in the 13* centn^ and down to the 17th, but 
no ^barter of incoeporation is known. The town never returned 
representatives to parliament. In the reign of Edward I. the 
iirnlBfehop claiftled by preserifjtive right' a' fti'e-tfeiys’ fair at 
Beiltefcost, a threb^ys’ fair at the translation of St 'nwmas 
ahd ai &turday market. Hairs are riovt hdd in April and 
Deedmlmr. The market wasistill hd® On Sktlirdays in 1894, 
but'; Wts th en veiy sstiall; 

' fKnmfWOUD; 'a mtitildptd borough an#''watirirtg-place in 
Ae Lowestoft pwliamairtarttfivisibh of'Shffblk,'England, ti m. 
S', Wt'oT I;wtotoft,'tlfo'terthBiuli'ef theSbiilliwdM liwWay, 


vtbich oonoects with, the Great Eastern.at’'Haleswprth. Fc^;, 
(1901),. aSoo. The church of St-Edmund’s is a Peipendicular 
'flint structure. In 1900 a- pier 270 - yds, Iqng.'was iconstructjed, 

- and serves as a^oalling-Tilace lor pleasure steamers. A fine com- 
rooa south Of the torenJa used for-gelfy lawn-tennis, cricket, 
and other sports. The town isgevem^ by a tnayor, 4 aldermen 
,a]sd ’12 councillors. Area, flia aeres. 

' -Southwold (Sudseald, Smald, Sutkivaud) owes its- origin and 
i prosperity to its herring fisheries, which were considerable in 
1086, while the importance of its harbour increased with the 
decay of Dunwich. In 1461 the men of the town, tenants of 
the manor which had been granted by the monks of Bury 
St Edmunds to. Gilbert, earl of Clare, and had passed to the 
Crown with the, honour of Clarci daimed exemption from toll, 
pontage and similar dues as: their prescriptive right. An act 
of 1489 mcorporated-the bailiffs and commonalty of the town 
and exempted them from harbour dues. These liberties were 
confirmed in 1505 by Henry VII., who also granted the 
corporatim the town and manor to hold at fefr>farm with 
certain rights of jurisdiction. Confirmatiuy chapters were 
granted by Henr>* VIIL, Edward VI., Elizabeth, James 1 . and 
Charles II., and the town was governed by a royal charter of 
1689 until the Municipal Reform Act of 1835. The weekly 
market, now the properly of the corporation, was granted to 
the nblxit of St Edmunds as lord of the manor in 1227 tc^ether 
with a yearly fair on the vigil of the Feast of SS. Philip and 
Jame.s. A fair is still held on Trinity Monday. In 1672 South- 
wokl Bay, usually abbreviated as Solebay, was the scene of a 
battle between the English fleet under the duke of York and 
the Dutch under Ruyter, the plrcnch fleet holding aloof. The 
English suffered much, but the Dutch withdrew. 

See Victoria County History; .Suffolk] T. Gardner. An Historical 
Account of Dunvneh, Blithhurgh and Southwold (ed. 1754). 

SOUTHWORTH, EMMA DOROTHY EUZA NEVITTE (1819- 
1899), American novelist, was bom in Washington, D.C., on the 
a6th of December 1819. She studied in a s^ool kept by her 
stepfather, JoshuaiL. Henshawj and in i84offlanried Frederick 
H. Southworth, of Utica, N.Y. After 1843 she supported herself 
by teaching. Her first-story, “ The Irish Refugee,” was published 
in the BalUmereSaturday Visitor.- Her first novel, “Retribution,” 
a serial for tiie National Era, published in bock f«m in 1846, 
was so well received that she gave up teachir^-and became a 
regular contributor to various periodicals, especially the New 
York Ledger, She lived in Georgetown, D.C., until 1876, then 
in Yonkers, N.Y., and again in Geoigetowp, D.C., where she 
died on the 30th of June 1899. 

Her novels numbered more tlmn-sixty; some oiitliem were trans¬ 
lated into GenaaOj French and Span>sh::in 187s,an edition oi thirty- 
five- volwmes was pnbiishpd in Philadelphia.. Tb^ include Tie 
Deserted TFf/s.tiSso): JIfarA Stdherland M^3)‘, Hickory,Halt ijiss); 
Unknown, iiiysfD, Gloria (1877); The Trail of the Serpent (18^); 
Nearest am Dtaredt (ifiSl); FAe.-AtaMes's.Sscnet (l88j); An EstUPs 
£lrid»-(sa87lr. The HeddmiHapd: (4888) j apdiSwAsa -Pl^ss (HS91). 

flOUVEfl'^ EMBiB (i8o6**iia54)^ French novelhit, was borq 
on the 15th of April i8o6t Be iwas the son of s.oivfi engineer^ 
a native of^Horianc. Be;was. by turns a bookseller's assistant, 
a private schoofanastcrva-journalist, and master at tbegrammar 
sohoohi-of 'Brest and of Hiilhausen. He settled in Paris in 1836, 
where he vrasnnade>( 1848) professor in a school for the instruction 
of civil servants. He he^ his literary career with a drama, 
played atithc'Thfiitrefran^aisim 1828, the 5 s%e de Missdlonghi. 
In nove^^mting he did much better than for thestage,..although 
he deliberet^i aimed at making the novel an engine of moral 
instruetion. His beet- work is imdoubtedly to be found in the 
charming Berniers Bretons (4 vob., iBsgr-iSyj) and Foyer Breton 
(1844)) where- the folk-lore and naturd! features Of his native 
provmoe .«Te worked up into story fonsiy and in Un Philesophe 
sous les toils, which received in 1851 a well deserved acad«nic 
prize. He also wrote a number erf other works—novds, dramas, 
essays and miscdlaniesk He died in Paris on the 5th Of July 
1854. ■ ' ' ' 

SOUVR^ OnXES^lIB, MAaQorsi'im fouRTAiivAttx, Baxon 
DK' Lezimss (ci! I54ir-t6s6)> marshal of Prance!, Monged to 
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«n old’Ian^ of tlje Pirchei He' Mcomiwnied the dtike 6 t 
Anjou'to PdfeW in 1575, and' was i^pdinted inastes-df the ward¬ 
robe and' taptain df Vincennes ^heSi' Anjou became Heniy HI. 
He reittained'in favour, ddspito ttte'(^dshidn of the queen- 
mother, iCatberine de'MididS, fddght at dbutres, drfended^urs 
against the Leaguers, was named'chevaKer de Sairtt'E^rit and 
govemorof’TourainefisSs), and wasohe of theflrsfto recognize 
Henry IV. (1589), who subsequently entrusted him with the 
education of the dauphin. Louis Xlll. rewarded him with the 
title of marshal in 1613. Hcdted'in Paris in 1626. 

SODZA-BOTELHO, ADELAIDE NLIED^ Makouise de 
( 1761-1836), Prench writer, was bom m Paris on tihic 14th of 
May 1761. Her mother, Marie Irbne Catherine de Buisson, 
daughter of the seigneur of Longprd, near Falaise, married a 
bourgeois of that town named Fillcul. It was reported, though 
no proof is forthcoming, that Mme Filleulhad been the mistres; 
of Louis XV. Htn husband became one of the king’s secre¬ 
taries, and Mme Fillcul madfr many friends, among them 
Marmontel. Their eldest daughter, Julie, married Abel Francois 
Poisson, marquis de Marigny (1727-1781); Adelaide married 
in 1779 Alexandre Sebastien dfeFlahaut de la Billarderie, comte 
de Rahaut, a soldier of some reputation, who was many years 
her senior. In Paris she soon gatheredround her a salon, in which 
the principal figure was Talleyrand. There are many allusians 
to their liaison in the diary of Gouvemeur Morris. In 1785 was 
bom her son Auguste Charles Joseph de Flahaut (?.».), ■who 
was generally known to be Talleyrand’s son. Mme ^ Flahaut 
fled from Paris in 1792 and joined the society of emigres at 
Mickleham, Surrey, described in Mme d’Arblay's Memoirs. 
Her husband remained at Boulogne, where he was arrested on 
the 29th of January 1793 and guillotined. Mme de Flahaut' 
now' supported herself by writing novels, of whidi the first, Ad:le 
de Senange (London, 1794), which is partly autobiographiavl, 
was the most famous. She presently left London for S'wtzcr- 
land, where she met Louis Philippe, duke of Orleans. She 
travdled in his company to Hamburg, where she lived for two 
years, earning her living as a milliner. She returned to Paris 
in 1798, and on the r7th of October 1802 she married Jose Maria 
de Sou!»*Botelho MourSo e Vasconcellos (1758-1825), Portu¬ 
guese minister plenipotentiary in' Paris. Her hustend was 
recalled in 1804, and was offered the St'Pfctersburg embassy; 
but in the next year he resigned, to settle permanently in Paris, 
where he had many friends, among,them the historian Sismondi. 
Hespent'his time chiefly in-the preparation of a beautiful edition 
of theiwwair of Cimoens, whiim he completed in 1817. Mme 
dcSouza lost'hersocialpower after the fall of the First Empire, 
and was deserted even by Thlleyrand, although he con^ued 
his patronage of (Hilaries de Jfehaut. Her husband died' in 
1825, and after the accession of Louis Phflippe she lived m com- 
paratwe retirement till her death on the r9th of A'pril‘1836. 
She brought up her grandson, Chiarles, due db Moray, her son’s' 
natural son by Queen Hortense; Among Her later novels were 
La Cmtesse ie Fdrgy (tSst) sad La DiKhesse 'de‘Guise‘{t83i% 
Hercompleteworks were puBiyhed iri i8ii-i8i2; 

See.Baron A. de Maifcourt, Madame di Sousa el.sa fanfiUe (1907);. 
Lettres isMites de 1. C. L.' dt SiSnumdi , .. et de Madam* de Sousa 
(Pari*,' iSbs), «a. St Rene' TSUIiuidfer; Sainte-Bfeuvei Portraits de 
femmes . (1844!; aad for Maie - de: FfUeal, MM. de ' Goncouft,.ZiM : 
Mt^aasas da Louis,XY, (1861^ ai>d,J,.F.Mannontidt(t«i>4), 

BOVBHElGlI, originally aii adjective, meaning "supreme”' 
especially Having supreme Pt' paramount power. Theword m 
Middle English bras soowain at sovereyn, sad was takeft through 
■Old French frota Low Latin sttperems, chief; principal. 
The intrusive “ g,”'whi(ii is due to a -popular confosion of the 
termination of the word with “ reign,” datra, according to Skeat, 
from about 1570, The form " sovran,” borrowed by Milton ffom 
Itjdian sovratto, soprano, is chieflj' found as a poetical usage. 
As a substantive " sovereign " is'applied toihesiii»enie.h«!ad of 
a state (see S'6v^.ftaojm'L and to- the standard Eiigfish gold 
com; worth 20 shillii^ or ;£t(SM'P ound). The gold sovereign 
was fitst struck in the reign of Hepry VII; (1489); it was of gold 
of the standard fineness' (994*8)'and weighed 240 grains. K 


bore ^e figure of the kiiig crotmedj M royal niadtie^sfated on 
the throne, and holdiqjg thosceptre and orb. The sovetpigo ivas 
doilteid'in'successive reigns unci! that of James I., when the dame 
“ unite'”' was given to the coin to mark the union of the' two 
kingdoms. Ihe gold coinage, of the kingdom was, until 1816, 
a secondary part' of ttie monetary 'system, but In thatiyear the 
silVor standard was discontinued and a gold standard adopted 
The sovereign was chosen the new unit Of the currency, and the 
first issue took place in 1817. Its weight was firted at i23'274 
grains; its fineness at 916*66 or twenty-two carats. These 
standards of weight and fineness are those still in force. At the 
same time was issued the half-sovereign, of weight in proportion. 
The weight of 934I sovereigns is exactly equivalent to twenty 
Troy pounds, and the weight of each individual sovereign' is 
calculated on this basis. 'Hic sovereign is eleven-twelfths-pure 
gold and one-twelfth alloy , copper being usual. The li^t colour 
of early Australian sovereigns wa.s due to the use of silver instead 
of copper. Phre-pound pieces were coined in the reigns of Queen 
Victoria and Edivard 'vll. Thej* were also authorized in the 
reign of George III. (as were two-pound pieces), but the dies were 
not completed before the death of that sovereign. Specimens 
were, however, subsequently struck. There were also some 
pattern pieces struck m the reign of George IV. Two-pound 
pieces were issued in the reign of George Iv.; they were struck 
in the reign of William IV., but not issued for circulation; fliev 
arc current coins of the reigns of Victoria and Edward VII. 
(See also Mint; Mone'v.) 

SOVEREIGHTY. Hie word sovereignty (Fr. soumaineti) is 
said to be derived from the medieval Latin word supremitas; i.e; 
supretrta potestas, supreme power. (See Skeat’s Btynwldpcat 
Dictionary as to various forms 01 the word, and Meyer, Lehnuck 
des deutschen Staatsreekts, 15, as to its deri'vation.) 

Sovereignty may be viewed in three ways: there is the 
historical explanation of its origin and growth, its rude beginning' 
in the savage horde, its completion in the modern state; 'there is 
the analytical or juridical explanation; there is also what (for 
want of a better phrase) may be called the organic explanation of I 
sovereignty. 

The following are some of tl« chief stages b the history 
of sovereignty: WhllOsociety is m a rude state or only tribailly’ 
organized there is no 'distinct sovereignty, no power 
which all persons habitual^ obey. Hius there is no if^ 
sovereignty among wandering groups of AusttaKan savages: 
each family is is&ted, each horde is a loose and unatibla 
collection. When the horde has become a tribe theW' rttay exist' 
no definite soverdgn. Distinct in time of'* war, the* power oT 
the chief may be fluctuating and ftSnt b time'of peace; evett'b* 
time of war it may be'subject to-the authority of* council 
Tribes of the same ‘ethnic 'Stock- may ’form a* sort' of'federation; 
permanent or temporary. “With the council of t}«‘con*^' 
federacy,” it'Was'been said, “ and; more generally, b' thecon** 
federaty, seveteignty arises* and' true poKtieal ‘ ttftdhSotf * itf 
evolved ” (F; H. GiiMbgs, PrtHeipUs of’ Setielb^, p. 
'Wben'tKe'city wsfd'flie state are'contbrmfaous the seat of sbve*' 
relgnty becomes 'de®»di Such! was'the condition -of' thSeg's'b' 
iGreeec, as considered' by Aa-istotle b’his Polities: Hfe tfiscusses 
the question what iS’the supreme power b the state (3. which 

he d^nes as an i^^te of citizen (3. i.), and ne’recpgmizes 
that-it may be lod^ m one, a few*, or many. In' his* view the' 
distbetive mark of the state is not so mudi severeignty'(7. 4)’ 
as self-sufRcien^; a state is not a mere aggregate of persons;* 
it is a union of them sufficient for tire purposes of life (7. 8); 
sufficiency being “to have all things luld to want nothing” 
(7. 5. i). The Roman jurists say little, and only incidentauy, 
as to sovereignty. But b the-midcBci ages, under the bfluence 
of the Roman kw, and with the belief b tbe existence of an 
empire entitled to universal sway, am ahSotatist theory sove- 
rriguty was devetoped b the writings of the jurists-Who revived* 
the study of that kw: the emperor was sovereign; “quod 
principi pkeuk legis habCt vigorem {InstiMes, L a. 

Those jurists often justified the plenitude potestatis conceded ta' 
the emperor by the fact that he stood at the head of Qiristendotn.> 
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Among the theories prwalent in the middle ages was one that 
mankind formed a unity, with the pope and the emperor at 
the head of it: the universal Church and the universal emperor 
ruled the world (Rehm, Geschichteder Recklswissenschaft, p. 198.) 
Even to Leibnitz, writing in the 17th century, it seemed that 
“ totam Christianitatem unam velut Uempublicam coxponere, 
in qua Caesari auctoritas aliqua competit ” {Opera, 4. 330). 
When the power of the emperor was weakened, and the idea of a 
universal ruler was gone, a new test of sovereignty was a{^lied 
—that of external independence; the true sovereign states were 
universitates supertorem non recogtwscenies. There were times 
and countries in the middle ages in which the collective power 
of the community was small: many of the great corpora¬ 
tions were virtually autonomous; the central authority was 
weak; the matters as to which it could count upon universal 
obedience were few. In such circumstances the conception 
of sovereignty was imperfect. It has been suggested that the 
modern concept ion of it was evolved from the contest between 
three powers; the Church, the Roman Empire, of which the 
individual states in Europe were theoretically provinces, and 
the great landowners and corporations. Whatever may be the 
truth as to this, the modern tlieory is first clearly stated in Jean 
Bodin’s book On the Commonweullh (French cd., 1576; Latin 
version, 1586), which was the first systematic study of sove¬ 
reignty. Bodin defines the state thus : “ Rcspublica est famili- 
arum rcrumque inter ipsas communium, summa potestate ac 
ratione moderata multitudo.” His theory, which corresponded 
on the whole to the state of things in France in the time of 
Louis XL, was a theory of despotism. It may be also de.scribed 
as a tTOe of the mechanical or juridical theory of sovereignty. 
According to Bodin, there is in the state unlimited one power: 
“Majestas est summa in cives ac subditos legibusque soluta 
potestos ” (i. 8). There exists a central force from which are 
derived all the powers which make or give effect to laws; a 
power which he describes sometimes as “ majestas summa 
potestas summum imperium.” This was the conception ex¬ 
pressed by Bossuct, “ Tout I’dtat est cn la personne du prince,” 
or in Louis XIV.’s saying, “ L’dtat e’est moi.” 

One favourite theory was that sovereignty originated in a 
social contract. It was assumed that the individual members 
of society, by express or implied pact, agree to obey some person 
or persons; sometimes it is described as an unqualified hiding 
over; sometimes it is a transfer subject to qualifications, and 
with notice that in certain contingencies this will be withdrawn. 
Gierke, in his book Johannes Allhusius und die Entwiekelmg der 
naturrechtlichen Staatslhcorie, shows (p. 76) that the conception of 
a treaty or agreement as the basis of the state was in the middle 
ages a dogma which passed almost unchallenged, and that this 
theory was maintained up to a late period. It is to be found in 
the writings of Thomas Aquinas {De Regimine principum, a66), 
Marsilius of Padua, Buchanan, J. de Mariana, and F. Suarez. 
It is the kernel of the theories of Hobbes, Rousseau, Filmer and 
Locke. Among the clearest and most logical exponents of this 
theory was Hothes, who in his Leviathan expounded his notion 
of an agreement by which absolute power was irrevocably trans¬ 
ferred to the ruler. Pufendorf, with some variations, states the 
same theory. In his view there is a pactum unionis, fallowed by 
a pactum subjectionis. The best-known exponent of this theory 
of the source of sovereignty is Rousseau, who assumes the exist¬ 
ence of a pacte social, the terms of which are; “ Chacun de nous 
met en fomrau i sa personne et toute sa puissance sous la 
supreme ilirection de la volont^ g6ndrale; et nous rejevons encore 
' chaquemembre comme partie indivisible de tout ” (Du Contrat 
socid, I. c. 6). 

It is convenient for the jurist to assume that in every state is 
one determined or determinable authority in which is vested 
sovereignty, and from which all other authorities derive their 
power. The assumption is not true of some states; Ac legal 
authority is divided among several persons or bodies. It is at best 
an unfruitful assumpti<8i.;and Ac tendency of students of socio¬ 
logy is to treat discussions as to sovereignty muA as modem 
physiologists treat discussions as to “ vital force ” or “ vital 


principle.” Comte, Spencer, BagAot, Durkheim and Giddings, 
for example, refer to it, if at all, only briefiy imd incidentally; 
they conceive society as an organism, or at all events as a 
growing whole, no one part or force being the cause of all oAers, 
and all interacting; society is not Ae product of any agreement 
or of force alone, but of a vast variety of interests, desires and 
needs. Now the state or government comes at a certain stage 
of organization: small groups are drawn togeAer; powerful 
corporations fall into line; a national feeling develops; eventu¬ 
ally the state as we know it is formed. Sovereignty is a resultant 
of many forces. It may not exist as to some regions of conduct; 
as to others it may be weak and mutable; only in certain 
conditions is Ae sovereign power supreme as to all matters of 
conduct. 

Among the different senses in which “ sovereign ” has been 
used are the following:— 

a. “ Sovereign ” may mean titular sovereign—the king in the 
United Kingdom, Ae kaiser in Germany. 

b. The legal sovereign: the person or persons who, according 
to Ae law of the land, legislate or administer the government. 

c. The political or constitutional sov-ereign: the body of 
persons in whom the actual power at any moment or ulti¬ 
mately resides. Sometimes Ais is designated “ the collective 
sovereignty." 

d. Sovereignty is also used in a wider sense, as the equivalent 
of the power, actual or potential, of the whole nation or society 
(Gierke, 3. 568). 

The distinction between real and nominal .sovereignty was 
familiar tomedieval writers, who recognized a double sovereignty , 
and distinguished between (i) the real or practical sovereignty 
resident in Ae people, and (2) the personal .sovereignty of the 
ruler (Adolf Dock, Der SouveraniiatsbegriS, &c., p. 13). By many 
writers sovereignty is regarded as resident not in any one organ, 
hut in the Gesammtperson of the community (Maitland, Political 
Theories of the Middle Ages, xliii.). 

Sometimes sovereignty is defined as the organized or general 
will of Ae community (Combothecra, Conception juridique de 
I'Hat, p. 96). “ Sovereignty is Ae organized will of an organized 
independent community. , . , The kings and parliaments who 
serve, as its v Aides.” “ Sovereignty resides in the community ” 
(Woodrow Wilson, p. 1448). The same theory is often expressed 
by saying that the majority in a community, or a particular 
group, in fact, rules (Guizot, Representative Government, i. 167). 
This was the doctrine of the French Revolution. “ Sachez que 
vous etes rois et plus des rois,” said a revolutionary orator cited 
l.y Taine. It was Ae language of Ae founders of the American 
constitution and contemporary political writers; Ae language, 
for example, of Paine: In republics such as there are estab¬ 
lished in America Ae sovereign power, or the power over which 
there is no control and which controls all others, remains where 
nature placed it—m Ae peop]e”(Disser(ations on Government, i. 6). 

The same Aeory'assumes a more subtle form, especially in 
the writings of Hegelians. Sovereignty is with them a term 
descriptive of Ae real will of Ae community, which is not 
necessarily that of the majority. “ If the sovereign power is to 
be understood in Ais fuller, less abstract sense, if we mean by it 
the real determinant of Ae habitual obedience of tlie people, we 
must look for its sources much more widely and deeply than Ae 
analytical jurists do; it can no longer be said to reside in a deter¬ 
minate person or persons, but in that impalpable congeries of 
the hopes and fears of a people bound together by common 
interest and sympathy, which we call Ae common wilP” (Green’s 
Works, 2. 404'^ “ Though it may be misleading to spciA of Ae 
general will as anywhere, either acAally or properly, sovereign 
... yet it is true Aat Ae institutions of political society are an 
expression of, Md are maintained by, ihe general will ” (a. 409). 

Sovereignty is used in a furAcr sense when Plato and Aristotle 
speak of & sovereignty of tlie laws (Leews, 4. 715; Politics, A- 4 ; 
3.15). Thus Plato remarks: ” I see that the state in which Ae 
iaw is above the rulers, and the rulers are Ae inferiors of the law, 
has salvation.” (See also Gierke, Genossetuci^ftsrecht,. 3, 8.> 
Even in medieval writers, suA.as Bracton,.is,foufid Ae nqtioa 
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that the king is 8ub}ect to the laws; " Bracton knows of no 
sovereign in the Austinian s«ise, and distinctly denies to the 
royal authority the attribute of being incapable of legal limita¬ 
tion ” (J. N. Figgis, The Dmm Right of Kings, pi 13). We find 
the same expressed by' many German jurists, i.e. the idea of a 
state which exists only in the law and for the law, and whose 
life is but by a legal order regulating public and private 
relationship (Gierice iii. and x,). 

Among the definitions of sovereignty may be quoted these: 
“ That which decides in questions of war and peace, and of 
iHUaiOBot nsaking or dissolving alliances, and about laws and 
arson- capital punishment, and exiles and fines, and audit 
fthtnty. of accounts and examinations of administrators after 
their term of office ” (Aristotle, Politics, 4.4.3). “ Suprematum 
illi tribuo qui non tantum domi subditos manu militari regit, 
sed et qui exercituro extra fines ducere et armis, foederibus, 
legationibus, ac caeteiis juris gentium funrtionibus aliquid 
momenti ad rerum Europae generalium summam conferre 
potest ” (Leibnitz, Opera, 4.333). “ La souverainet6 est oellc qui 
sert k exprimer I’ind^pendance d’un 6tat aussi bien fi I’int^rieur 
qu’& I’extdrieur ” (F. de Martens, Traite du droit international, 
translated by A. lAo, 1883, i. 378). “ L’ind^pendance complete 
qui peut se manifester itdeux points de vue; I’un ext^ieur, I'autre 
intirieur ” (Frentz Despagnet, Droit international public, 1894, 
p. 80). “ Sovereignty as applied to states imports die supreme, 
absolute, uncontrollable power by which any state is governed ” 
(T. M. Cooley, Constitutional Limitations, p. i). “ Social control, 
manifesting itself in the authoritative organization of society 
as the state, and acting through the organs of government, 
is sovereignty” (Giddings, Elements of Sociology, p. a 17). 
The sovereign is “ Absolut unabhangig und nur durch sich 
selbst beschrankt und besclirankbar ” (Zom, Yblherrecht, p. 4. 
See the collection of definitions in Der Souoeranitdtshegriff 
im Bodin, &c., by Dr Adolf Dock (1897), p. 6, and- in Lo 
Conception juridique de Vetat, by Combothecra, p. 90). Many of 
these definitions describe an ideal state of things rather than 
realities. Some of the definitions would apply to the authority 
of powerful religious bodies in certain periods of history, or of 
illegal associations, such us the Mafia, which have terrorized the 
community. 

Territorial Sovereignty is used in a ■variety of senses. Often the 
phrase is the equivalent of sovereignty. It may mean a state 
of things such as existed in the middle ages, in which ownership 
and sovereignty were not clearly separated ; when he who was 
owner had sovereign rights incident thereto, or, as it was some¬ 
times phrased, when sovereignty inhered in the territory, when 
the king was the supreme landowner (Maine, Ancient Law, p. 106; 
Figgis, pp. n, 14,); when all political power exhibited proprie¬ 
tary traits, and was incident to the ownership of land (Miut- 
land, Township and Borough, p. 31). TetritorW sovereignty is 
thus defined by Leibnitz; “ Superioritatem territoriaJem in 
summo subditos coetcendi jure consistere” {Opera, 4. 338. 
See Laband, x. c. 8)4 

Certain propositions are often stated with respect to sove¬ 
reignty. One of them, stated by Rousseau {DuConirat social, a. 

c. a), is that it is indivisible; a proposition true in 
“ regard to the same matters at ti>e 
ortnigaty. there cannot be two sovereigns, but not 

true in the sense in which it has often been employed, namely, 
that -in.the last analysis of society there are some persons or 
person who control aU conduct and-are hafadtually obeyed as to 
all matters. Rather we may say with Maine, “ Sovereignty is 
divisible, but independence is not.” To hold sovereignty not to 
be divisible is for juridical purpose, not a working theory; 
states part, permanently or temporarily, with few dr many <rf the 
rights and powers comprehended in sovereignty ; to speak rf it 
as undi'vided in tite case of Oete, Egypt or Tibet is to do violence 
to facts. . . . ’. 

A frequent deduction from the theory of the indivisibility of 
stwereignty is that ttiere cannot be double allegiance; in otter 
words, no one can beibe subject of, two states. Ibis deduction 
is nO(t in fact true. With the existing difiermces in the kws of 


modem states as tonationafity, persons may be, and are, subjects 
of two or more states. In the native states in India there may 
be said to be double allegiance. C. L Tujqjer, in his Our Indian 
Protectorate, refers to “ the double allegiance of the subjects of 
native states ” in India; and he explains that the native rulers, 
are themselves subject to the Indian government. “ For all 
purposes of our relation with powers the subjects of Indian native' 
states must be regarded as subjects of Her Majesty ” (Our Indian^ 
Protectorate, 1893, P- 35 i)- Such double alie^ance is apt to- 
exist in times of transition from one sovereignty to another; for 
example, in the i8th century, in the British possessions in India, 
the Mogul was said to exercise a personal sovereignty. As Sir 
William Scott remarked in the Indian Chief, 3 C. Rob. za, it 
hardly existed otherwise than as a phantom: the actual authority 
to be obeyed was exercised by the East India Company. The 
natives of protected states owe not only allegiance to them, but 
also certain duties, ill defined, to the protecting state. 

Another deduction from the same proposition is that any 
corporation or private body which appears to exercise sovereig^ 
powers together with the state does .so only by delegation. This 
tlieoiy' is thus stated by Burke (Works, 7. 289) with reference to- 
the East India Company; “ The East India Company itself 
acts under two very dissimilar sorts of power, derived from two 
sources very remote from each other. The first source of its 
power is under charters which the Crown of Great Britain-was 
authorized by act of parliament to grant, the other is from 
several charters derived from the emperor of the Moguls. « . . 
As to those of the first description, it is from the Britisn charters 
that they deri-ve a rapacity by which they are considered as a 
public body, or at all capable of any public function. > . . This 
being the root and origin of their power, renders them responsible 
to the party from whom aU their immediate or consequential 
powers are derived.” 

A further propositicai often stated with respect to sovereignty 
is that it is unlimited: a proposition which is not true of the legu 
or political sovereign. In all states are limits, more or Itts. 
definite, to such powers, according to the character of the subjects 
and the relations of the state to foreign powers. Even despotism 
is tempered by assassination and the liability of revolution 
(Dicey, Law of the Constitution, 6th ed., p. 75). A third pro¬ 
position, often expressed with respect to sovereignty, is that it 
cannot be alienated: a propositiem thus stated by Rousseau: 
“ Je dis que la sou'verainetd, n’itant que rexerdse de la volontd 
g&6raie, ne peut jamais s’aU6ner ” (Du Control social, 2, i; 
Figgis, p. 89). 

According to one view, sovereignty is not the distinctive note 
of a state. Many communities usually regarded as true states 
do not possess it. There are sovereign and non-sovereign States; 
international law recognizing both. In the view of many writers 
sovereignty is not a necessary attribute of a state (Laband, 
Das Staatsrecht des deutschen Reiches, i. 87; Jellinek, Die Lehre 
von den Staatenverbindungen, p. ,37; Meyer, Lehrbueh des ieutsi^en 
Staatsrechtes, p. 5; Ullmann, Volkerrecht, 29. See the contrary 
view presented by Professor Burgess, Political Science or Cemti- 
tutioml Law, i. 52; Political Science Quarterly, 3. 123; Geoiges 
Streit, Reime de droit international, 1900, p. 14). Any division or 
classification of states must be imperfect. The,fact is that there 
may be an indefinite number of what Merlgahac (i. 204). terms 
political coUecHvites secondaires; that the attributes summed 
up in sovereignty may be separated and divided in many ways; 
that there may be hew forms of combinations betweeii states or 
parts of states; and that their morphology is siibjkt to no lutrd 
and fast rules. ' 

The phrase half sovereign states was invemted by J. J. Moser to 
descrite states possessing some of the attributes of soverd|^ty. 
Under to class are grouped very divrtte communt- ji^ ’ , 
ties. There are states which possess some attributes aonrOfrn 
of sovereignty, but no others; states possessing 
internal autonomy, but not exter^ly independent j states whidi 
are more or less, under the influence of others. There are also 
states which have certain of the attributes of sovtireignty, but 
are subject to servitudes or burthens imposed by treaty, unjge^'’ 
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W fortMi Fctidalisili ksd ^ phnuscddgy- to maiffm the varietws 
o(i iiefsiwhiioh indisited'under it; modern lintoraational lav has no 
jronendlyi GiRcepted'itennmolDgy fw the stdl greater variety of 
states vhich'tinw cxiBt These'varieties'tcnd to multiply, and 
itrifldiffieoitto'reduee diemiiaUto&iewtypeai Thetheory that 
states art equal; and pos(»Bi»jill 'the attributes of sovereignty, 
wasinovwntrnfcj It is still more ativarfimcewhh' tlie fatts in these 
dnya'sOiheit a few great states prfedoihinate!, and vhen the eontact 
of I Veptem states with African and Asiatic states or communities 
f^sirise to rtlarticms of dependence falling, short of conquest; 
Tiit< division into federations, confederations‘'and aDiahees is 
not obmptete^ Jelling has suggested this'dassification (Die 
Jitltw voa deii 'SUiatiHJverbinittngeA, 'p.i 58): (0) Unorga/nited 
asSocieltions, indading‘-‘(i) treatiost (2) ocnopatirai of' the 
tetilitory of one state and administration, by nnothefy as' in 
Bostiia amd Cyprus; (3) Blljanees;-(4) prbtectnmtes. giwantcos.. 
perpetual neutrality; (5^'Dec Sucatenstaali, the feudal state, of 
whvhi Jelliaekgives tieTurkish Bmpira landitheold Holy Ronton 
Btnpiwas vstamples, (i)iOrga®iiB4d associations, includm|if—(1) 
intfehiatiw««l commissions' (inUrnUionale Vermaltunfisoereine,‘ 
safch'aB'in.ternatiohsd'postal and'teiiogtaph'umons,&c.); (2) the 
SiaMeitbttttd m confederation of states;'(3) real unions of states 
asAdietinguisUed from personal; (4) the Buwiessiaai or federal 
8tht0;i Most of the existing, varieties may be' con-venicntly 
ranged in thefoHowing classes:— 

Instates' v/hich have cotoploto indbpendcncc, complete 
autonomy, eyterftal and internal} a-nd "wbiA ore reoogniz^ in 
intelmaltiahal Intv or’ sovereign states. 

' *<• States vdiich'have complete" external independence, but 
ard more or less subjcOt pcrmansritlyito other states as to tiieir 
irltferwwl affniPSa Of thisiclass thore aird no'wfcvexamplesv Per^ 
hapsi 'h<»rew!r,such' states as ■permit, permanently or normally,' 
of interference by others on behalf of certain classes of. subjects 
njty beisoidcBeribed, The general principle is tliat a treaty docs 
riot dethict from' so'veneignty. As" Jeiliaek expresses it, " Dcr 
StaktKiviertrag. bindfct, aber.er imtcrvirft nicht” {Gestta uitd 

p. 265)5 hr a.s‘GrotiuB ('i, ch. 3. as. s) expresses it, 
“ Ndcueglautpopulo jus demit sumJni imperii.” 

■3, Stsrtos vhich enjoy coraplote autonomy as to' internal 
afiairri, 'titil IvhidT ■nremOre or 'less subject to otlier-states as to 
fOrtigh relations. Some’-vstritors would place is dris category aHt 
stateodortning part 'of n true confederacy.' It-includes states 
vhi^ are'ufritod temporarily’^cnses Of'inorganic unity, to use 
JaHiackV expressioii. 'It; indwdeS'.also.permaaieat alliances or 
organic unions. These are some examples:— 
ktcAuriuRMOlr atJrii'.'tuceixMlnt'WPhoiita'ruB of'certain''Stetes, 
au^W Bidgarialailid RinnoHMiand"'UtD Jote Strath-AfaSfc.in 'Ropiiljlieii 
vrere peculiar. Even before the iutlopeadenee of the two first*- 
riame'a states, they undoubleflly wery for many purposes sovereign, 
^“fhe' fifrietaS betWeert a supritht horl 'lirfrrfof State; e.i;. the ro- 
IrJtftiUll .rf‘thb.VarforiB SlBtes'tO thet>iiT''Hfiiy I^ewart Bjh^re; the 
reiatibnaiOf ttvOttomsfi Borte'to its'Chnstiim .provioves. Xn tUd 
iniiUlc ages the .question was ntten mooted .whotbor. states subject 
tofeudhl superiors, or the' str.tas forming the empire, were sovon 
rdiftrt.' AcCordirig to'One eonrfrtOB deftnltfon they were not r a true 
Bdvwbigri 'Rtate <ikiM' gttiv 'M)H tupcHermu feeemoeeXt: 
"fklni «st,absohin>«iitsoovoram<qUi''Bo’riori ticnl npiOs Diiwque' 
de.rospdc. S'il tientd’aairuiE n'ost plus souverain.” The prevnlent- 
opinion, howbver, -Was tliat aovoreigniy, was compatible with rightii 
rteh as-were prtase^ by the SWe* over lihe' princes of Germany; 
tJaWthoW mi&litehe'SIBWIufli# in fuireovotiSgrUy; and! that vas^ 
abrtee, when sribjcct oiHy rio '■ nude ■vassalage,” -Were sovereign.' 
That yns the view of Orotius (i,.i,-ch.,3,.a5,ra), who-holds that the 
itexta’fti^alis is consistent with summum imperium. 

vhitB haimy by ixteriy'Op otihervise; parted' with' 
some portion of their sovereignty and formed new politmed 
units tvdtoit Iferbort Speateo enlla “ compound'politicniheiidt,” 
or,it»use Austin>«!Ct»e»sipn, “oouDposite status.” Themed 
impor^^ cxPmph9S''Of'lhiS'diaaS'(»fiMit’iof federal Or outtipa^e; 
stt^ ^ich or otherwiatifatMia eurrendered tertaim 

of tbew-powemr or-wWbhave craatridm new state (Stoatenbued), * 
Fpg.nmyfysara opO'^rtiBic burning tpiestnorts in thiS!poUtkt>of' 

‘ *>'-TII»mitHMmion.lfo««rtcii*tHe' SUitUikbikM'AW^iit J^tiMre.isfttaf'iii 
fhamssed sri'-tiw aihktetf <CtiamDiekX‘hox;8niS'> lte9SKaa.*C«\nHtiO'' 


the United States was the question whether the individual states 
of the Union'remained sovereign. According to the theory of J. C. 
Qdboun, the states bad entered into an. agreement from which 
they might withdraw if'.its terms, were broken, and they were 
soTereip. According to the thepry-eaepoundedin the Federalist, 
the inditridual states did not, after the-formation of the constitu- 
tiom remain completely.sovereign; they wereilcfl/inipcosession 
of certain attributes of sovereignty, while othiMB'were lodged in 
the Fledend g-o'vemment; while there existed many states there 
was'but one sovereign. Even if the origin was a compeot or 
contract, after' the “ United States ” were formed by a “ consti* 
tutionalsct ” there nolongePexisteda mere contractual relatioi: 
there existed a state to which all were subject, and wbkh -.all 
roust obey (von Stengel, Siaatmbund^md Brndessiaat.; Jahrbuch 
fjirG(.seizffibmt%, 1898,p. 754;Cooley, Principles elGonslitUliond 
Imw, p(p. 21, too). According to Austin : “In the: cose of a 
composite state or a supreme federal government, the se-veral 
united govetnments of 'tlie severalunited soeicties, together ■with 
a government common to these several societies, are jointly 
sovereigniin each of "these) scvoml societies aaid also in .the larger 
society arising from tl»e federal union, the severalgovemments 
of the several united sodeticsiare jointly sovereign in each and 
all ” (sthied., vol,a. p.- 258). In .pomt of.fact, tiiere are fields of 
action in which A is sovereign,.others in vriiich B is sovareign, 
and certain others in 'Which A and B are jomlly or. alternately 
sovereign. To take the American constitution, for-exomplc, the 
states are so'Vereign as'tosome matters, the fedenil government 
as to others. 

5. Another division includes anomalous cases, such as Cyprus 
or Bo-snia, in which one govemment. administers a country 
as. to which another state retains oertain powers, theoretically 
large. 

6. The territories governed or administered by .chartered 
companies formia cl^s by thcmBclves. Nominally such, com¬ 
panies are thc>delq);atect of.'some states; in. reality they act as 
if they were true sovereigns. 

7. Two-fltiwr classes may he-mentitoedi; (o) oases of real 
union .betweonJstates, e:g,. that imtween Austria andi Hungary; 
(kjjpersonBlun'iaaSj distingu^ediiom:lhe above-.najDedforms— 
for example, the union of Great Britain and Hanover. 

8.. A smali group, consists, of. instaaees of caHiomimmt or 
arrangements similar thereto;-for eoooaiple, the. aimngesnents 
as I to the Samoa, fslandsifrom. iB 3 q’ to ■ 1S99. 

Acootnding to-medeornusagethPiappcllation' “ sovnimgn/state ” 

! bsltmgs.only to stotas‘of .oaneidOrt^e sine and .putpidatiohiexer- 
ieising without control the-usual powers ofia stab^.a^ualrie to 
declare .poaeo- or vWit. Leibnitw. < discussing, this* Bubjcct: fn his 
Traelabtsida pete .rxpremtows (Opera,. says:. “ Itoque 
'vaide ictiam idubato; aiopassitil^iptiblicaie illi .Italiaej ^quam 
"vocant Sactoti-. Marini appiduin, ooot^ 'suprtniatuR,. > sAcef 
tametsi- jure liberami-esae memo negat,” a iren&ik. State. 
vriiich would'‘apply akss.rto. tlm'rrapnhiic -of Andanao f-' lUi 
' tantum vocantur souverains ou potentats, qtii territdriuattmmus 
habeaty exnroitumqBS eduedto ipoesunt; ariquehnci-demminilkid 
cst, egO'voos. supremaitinn;.ct.Games' quaqueBribitroq.'ami 

de rebus, led jus. gftitium. 8pecitwatibaB,. jpaca,. bello, foederibus 
seimO)Ost, ut ipsi'aiiquos voCant souvetams^ eos non de ufO&us 
liberis loqui; nea.-exiguarum tterritoriomm. donrinis,; quae facile 
dives Mercator sibi. cmece potest, sod de majoeibus. iUis 
potestatibus, quae' beHtun hirieive,. boEum sustineic,. jaopriB 
quodamittodo vlistart^ifoedebajpan^re} >rdbu8 aiiorum gcntmmi 
cum sratrioritate intemrtaitepossanti” (4-359;)... 

vnvk tbk' vtew'tntty.bO'eompaMidiiitet af-a wsriler i.in.th* latv 
Afnfwrta* .(rSriul) sesv. I fo, wJiBT«qpie* that the raputtHo-efiSwa: 
Maviao foa-state-ia .the foil sonsp. . 

Itisisoraetiiinesst^ested that self^veniing colonics-are to 
l}ei.T#gtted«id.BS,tt«e states,-;, -IhidoubtWly BQn9fl1qf.l1hqm.q8a: no 
longer be regarded as colonies in the old sense. The , 

sblf-gwaTHiflg.r0ol4niflS fonning patty# the " mvAtty. , , * ' 

cellular.-British, state,” as F. W.i Maitland- dflswibes; it- 
7 itm» jSiiidle Ages, p. g&.),have,an,fl^qnl 4 #ty..“ state-; 
lflic..ehn»ctoi-” . 5 ' Liberia,«.R-stat?,. ithe'saift*,-fl(iay,;turie 5 y.ibe 
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said of' Caniufa.' tt is 'true the British colonies have not the 
power of declaring war or jieaeej pr regul^ing the foreign policy 
of thie ;and. the. Crown wy disallow .a measure passed 

by the Dominion parliament '^J. G. Boiwinot, Cmiistitutitm of 
Canada, 1888,p. 75; A. H. F. Lefroy,Z.<gwlflftw Power in Canada, 
344). Colonial legislatures are said to have delegated powers. It 
is more accurate to say that as to certnijn matters the legislature 
of the Canadian Dominion is sovereijm, and as to certain others 
that it is not (Lefroy, 244; Quiclta»dSjgran,^ttsfralw« Common¬ 
wealth, 328; Dicey, 106); and as-tasoia*jnatters they are in fact, 
if not in form, universitates sufieriortm non recoptosicmtH .(Quick 
and Garran, 31^1 or that they iu:e states in process of making. 
Occasionally thq esiMession “ subject of a colony ” is now used 
{Lmo v. Rouiledgi, L.R. 1 Ch. 4#; Lefroy, Legi$laiii/it Power in 
Canada, 329). ft has been decided by the judicial committee 
of the Privy Council that the colonial legislatures are not mere 
delegates of the Inwerial..parliament (A. B, Keith, jUfsponsible 
Covernment in the Cmpfes, p, 81). At all events, the self-govern¬ 
ing rolqniesmay b? dassed.as “ half sovereign states ” or “ quasi- 
soveraiga.” 

Many attempts have been made to enumerate the attributes 
of sovereignty, i.e. the regalia, prerogatives, &c., as they were 
Attributn called. For example, Bodin gives a list of the 
o/Sove- properties of majestas or sovereignty: (a) “ Legem 
•vlgaty. universis, &r., singulis rivibus dare posse; {bf helium 
indieere aut pacem iniro; (a) to appoint and change mi^strates; 
(<f) power of wal appeal; (e) power of pardon; (/) raising revenue; 
(g) coming money ” (Dt ref^plicq., vqI. j. ch, Leibnitz, with 
the middie ages in view, divides the attributes .or faculties into 
two classes: regalia majora and regalia minora. Hobbes (Levia¬ 
than), analysing these attributes, enumerates twelve attributes. 
'• Tliese,” ho says, ‘‘are tho marhs .whiich nWihe the essence of 
sov^eignty, a®d which are the saanks whereby a man may di^ 
cover in what man, or assembly of men, the sovereign power is 
placed or resideth.” Ife also describes thein as *' inseparable 
rights.” Bluntsdili {AUgetneine »■ 57 ,s) enumerates 

those attributes: (a) rightof.reco^itionof mc^Hoa', {b) '\»- 
dependence; (o) power to determine ooDstitution; (d) right 
of legislation; (e) action through deposed organs; (f) irre- 
sponsubility, All of these enwmRfftttona we open tq the 
objeotiem that they merely descrihe the actios of the statei 
at a partial lar time, or iiidioate a theory of what an ideal 
state should be. 
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SOWAS (Hind, and Pere. TKieiar,^ a horseman), the name in 
Anglo-Indian usage for a htnse-soldier beknging to the otvaliy 
trolls of ^ native armies of British India and the feudatory 
States. It is also used more specificrify of a mounted orderly, 
escort or guard. 

80 WEBBT, MBIES (1757-1822), English natural history 
artist, was bom hi London on tiie 2iat of March Hfe 

beourne a student at the Royal Academy, and sub^uently 
taught drawing, but soon aj^ed his art ‘ti)‘ the iltetratiim 
of botanical and conchdogieal works, and became distinguished 
by the pubiication of bis Engtiidi Botany (^dvols., 1790-1&14), 
and British Min«ralagy(s vela., r8o4-t8t7). He lik^kieplanned 
and carried out for a number of years the classic geoipgi^ work 
intended to describe and illustrate the British fossils, and. en¬ 
titled The Mineral Cmehoiegy of Great Britain (7 vols., 1812- 
T846). This was issued in parts, with the assistance first of 
his elder son, J. de C. Sowerby, arrf, after J. SowerbyVi death 
(Oct. 25,1822), cd hfe seoMid ■son, G, B. Sowerhy, both the sons 
being themselves expert palaeontolegists. The Sowerby col¬ 
lection, consisting of about -5000 fossils, was purchased by the 
British Mu.seum in i86o. 

The elder son. Jambs de Carle Sowbrbv (1^87-1^1), was 
in 1838 one of the founders of the Royal Botanic Society, and 
was its secretary for thirty years. He supplied the plates and 
part of the text to the Sn-fflement to En^isk Botany (4 vdTs., 
1831-1849); but his most important work related to palae¬ 
ontology, as he identified and in many cases described the 
invertebrate fossils for papers by Duckland, Sedgwick, Fitton, 
Murchison and others in the Transactions of the Geological 
Society of london. 

The younger son, George Brettingham So't|iERB¥(i 788-1854) 
was author of The Geuetaof Recent cmd Fessilli^ielii.ie.S2o-iS25), 
and ope of the editors of the ZooUmaA loumal^iiag-nsMati^ His 
son, G. B. Sowerby (i8i2-i884h author of the Conehvlogical 
Manual (1839; 4th ed., 1852), apd enusdson G. B. SovnyipY 
(4.1843), a distinguished stiid^t qf Me iftdlwssa, iaheritod the 
family' talent for natural hisJiffy., 

SOWEBB¥ ^SCIB, an urlm ^strict in the. 

3 m. S.W. ^ Haiif** ly the LAnoBtef' ^hspi. 

It is situated on.hitA rides of the river ah the termjna- 

tipn .of the Roctirifle Cainal. Christ Chtoriv, dhtril ^09^526, 
wa$ rebuilt in xStgi. tte town is (risitatt entirely a growth of 
theiae^pd of 'the 19th century. It possesses worsted and 
cotton- saills, ironworks, dyeworks and chemical works. The 
sefiaiate urban dritrict of: SoiHerby- adjoins .te the-isouth-wst. 
Pop. (1901), Sowerby Bridge, nMH Sowerby, sfia, 

$<QWPQ (from “ to sow,, ’ 0 ,. FMi <#• JPu- saaijest, 

Gur. saen, Stc, -, the root is: spen.iinr Lah* -seed ”),- in 

agriculture, the planting of seed for thg raising of crops. The 
scattering of sded V il^-iid is the sim|pest and oldest method 
oji,.driiv.eriWi;5ei!d rtu.tho earth, and isiftill preferred by some 
far-nwr# tUw-tni.CflrtalB-itri’cumstances.''The sower carries tlie 
reoepttmle<for:the s«(*d, a-zinc. “ seed-lig^” seed-sheet or basket, 
slung over life ritoblite ‘wi^jjHpg fp and down the ridges 
of tlie ftrid aentteps .bwwls of grain-ja&i a aemicirpular sweep 
of the -OTia aCToss the body. The “ casts ” muri not overlap 
toio mudi, the seed imust not fall more thickly ^ one point of 
the caat than pt anotlWff,. and the standgtd pf leedujg per acre 
mpst .he odbwed ji?; hence manual-gowbig demands coa- 
si^ra^r-skilf and exfierience. It-is- still prefered in some 
districts for the sowing of com oropsij and in some c^as th*. 
jdouch is .followed by a furrow-pressw, the seed falling into 
thi hfffipys it, .lthpBgb ,l»flW dbSwW ch;riJ,in#Pf 5 SS 

thF:fftise,fl£,iiiihe ifiald.Afe.loft. i» “ s(W»«.!;' ha-.ftfee f«rrw«i)ifSBii. 
from the plough is in a suitable condition for bnoadoasting. 
So w«»,‘ teldeeSj is the pIlouAiM dope in many eounrifes’lhat 
IwoBdcat'diig gfties perfectly' good results, and bro^^^tihg. 
machin e s rticlung up to isit. wide ore in.comaQ& pie mplace 
-of handreowmg, ae these get qvev the gcoundixaoiw qurkly 
agad depmsic the seed >tQMl 2 Mgufauiy tiuta -as^oiilinaey- worio- 
man does by hand. 
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It was long recognized that the precision which is of the 
essence of good sowing could be better attained by mechanical 
means, and as early as i66z a sowing-machine was invented 
by Joseph Locatelli in Carinthia. In England the early history 
of mechanical sowing is chiefly connected with the name of 
Jethro Tull, who about 1730 invented the com-driU.> Cooke’s 
drill brought out in 1783 was the definite precursor of the modern 
drill, The drill, besides depositing the seed at a uniform depth, 
sows it in parallel rows at equal distances from one another and 
thus makes prossible the use of the horse hoe and facilitates the 
suppression of weeds amongst growing crops, the latter advan¬ 
tage being sprecially marked in the case of root cropw. The 
“ cup-feed ” and the “ force-feed ” are the commonest and most 
generally useful types. The cup-drill consists of a long box 
carried upwn wheels and divided diagonally into two sections 
by a partition. The forward section contains the seed which 
drops through apertures, the size of which can be regulated 
by slides, to the bottom section. A spindle geared to the ground- 
wheels by cogs passes longitudinally through the centre of this 
section and carries disks, round the rims of which are fitted 
small cups. As the hor.ses pull the drill forward, the spindle 
and disks revolve and the cups scoop up the seed and pour it 
into the funnels; thence it proceeds down a series of tubes or 
“ spouts ” and dropre into shallow furrows traced by small 
coulters travelling inunediately in front of the streams of seed. 
The coulters can be raised or lowered by levers and are kept 
d.wn to their work by weights or pressors, which can be regulated 
according as deep or shallow sowing is required. 



Pis. I.— Rear ^^ew of Com and Fertilizer Single Disk Drill. 


In the force-feed type of drill the seed falls through apertures in 
the bottom of the seco-hopper into funnels, through which extends 
a shaft carrying bowl-shapied wheels, one for each (fig. i). These 

wheels are either spirally 
grooved inside or else 
cogged and serve to feed 
the seed regularly into the 
tubes. Instead of coulters, 
the drill is often fitted with 
shoes or revolving disks, 
similar in action to those of 
the disk-harrow. The tooth 
and brush pinion, the per¬ 
forated disk and the chain 
feed drills, are other types 
dificrentiatcd according to 
the method by which the 
seed is " fed ’’ from the 

hopper afid the kind of crcm being sown. 

Liquid-manure driils distribute chemical manure mixed with 
water and are often fitted with a seed-box for root seeds, the manure 
and the seed being deposited through the same spout. Drills are 
also made in wMch dry fertilizers may be deposited with the seed in 
a similar manner. 

The wheelbarrow seeder, a long box pierced with openings and 
carried transverse^ on a skeleton wheelbarrow, is usM.for sowing 
grass seed. 



> The machine devised- ^ Josiah Wotlidge about 1669 was 
inefiective in practice and diSetM totally in stmeture from that of 
XuU. 


In the United States the maize or IndUn-eom crop exceeds all 
others in value, and machines used in ptonting and handling this 
crop are of great importance. Com (nuize) is sometimes listed or 
planted in a continuous row like wheat, and for this purpose a 
machine known as a lister is employed. 



Fts. 3.—Maize lister. 


In its general construction this machine is a sulky plough, having 
a double mould-board, which turns the furrow in both directions. 
Immediately behind the plough is a sub-soilcr for deepening the 
furrow and penetrating to the moist soil below the surface. A seed- 
box is mounted on the plough beam, and is provided with a feed-plate 
operated by a shaft geared to one of the wheels. The seed is 
delivered to the furrow in rear of the mould-boards and covered by 
two shovels fixed behind which turn the soil back into tlie furrow. 

It is, however, more common to plant maize in hills, which are 
spaced equally from each other and form rows in both directions, so 
that a cultivator may be driven between them. This work is done 
by a machine called a check-row com J^nter. 

In using the com planter, a wire, having buttons attached thereto, 
at intervals corresponding to the distance between the hills, is first 
stretched across the field and anchored at its ends. This wire is 
then placed upon the guide rollers at the side of the machine and 
passes between the jaws of a forked lever, which is connected at its 
other end with a rock-shaft passing across the machine and serving 
to oscillate a feed-plate in the bottom of each seed-hopper. As the 
buttons on the check-wire strike the forked lever, the latter is drawn 
to the roar and causes the feed-plate to drop the seed through .the 
tubes into the open space between the plates of the farrowing shoe. 
A reel at the rear of the machine is used to take up the check-wire as 
the planter progresses. 

In another com planter the check-wire is dispensed with, and the 
machine is provided with a shaft carrying two reels, the blades of 
which are at a distance apart equal to the distance between the hills 
of com, and thus measure the intervals at which the com is to be 
dropped. A rod, extending from the side of the machine, and 
caring a small wheel, marks the next row and serves as a guide to- 
the driver. 

See J. B. Davidson and L. W. Chase, Farm Machintry and Farm 
Motors, p. 13Z (New York, 1908). 

SOYER, ALEXIS BEHOlT (1809-1858), French culinary 
artist, was bom at Meaux-en-Brie, France, in October 1809. 
After five years* apprenticeship as a cook near Versailles, he 
was engaged by a well-known Paris restaurateur, and soon 
became chief cook. Leaving France at the revolution of 1830, 
he went to London and joined his brother in the kitchen of 
the duke of Cambridge. Subsequently he was cook in several 
noblemen’s kitchens, and in 1837 was made chef to the Reform 
Club, London. In 1847, haring written several letters to the 
press on the famine in Irdand, he was commissioned by the 
government to establish kitdhens m Dublin. In 1850 he 
resigned his position at the Reform Chib, and the following 
year opened Gore House, Rensington, as a restaurant, but 
this venture did not prove a success. In 1855 he offered, through 
the medium of Tht Timit, to proceed at Ws own expense to the 
Crimea and advise on the cooking for the British army there. 
His services were accepted by the government. On returning 
from the front he lectured at the United Service Institution 
on cooking for the services, and reformed the dietary of the 
military hospitals, and of the emotion commissioners. He 
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^ied in London on the jth of August 1858. Soyer was the 
inventor of an army cooking wa^n, and the author of a variety 
of cookery books. His wife, Elisabeth Emma Sc^cr, achieved 
considemble popularity as a painter, chiefly of portraits. 

SOZOHEK, the name of a famous 5th-century church his¬ 
torian. Hermias Salamanes (Salaminius) Sozomenus (r. 400- 
443) came of a wealthy family of Palestine, and it is exceedingly 
probable that he himself was bom and brought up there—in 
Gaza or the neighbourhood. What he has to tell us of the 
history of South Palestine was derived from oral tradition. 
His grandfather, he tells us, lived at Bethel, near Gaza, and 
became a Chri.stian, probably under Constantins, through the 
influence of Hilarion, who had miraculously healed an ac¬ 
quaintance of the grandfather, one Alaphion. Both men with 
their families became zealous Christians. The historian’s 
grandfather became within his own circle a highly esteemed 
interpreter of Scripture, and held fast his profession even in 
the time of Julian. The descendants of the wealthy Alaphion 
founded churches and convents in the district, and were par¬ 
ticularly active in promoting monasticism. Sozomen himself 
had conversed with one of these, a very old man. He telk us 
that he was brought up under monkish influences and his history 
bears him out. As a men he retained the impressions of his 
youth, and his great work was to be also a monument of his 
reverence for the monks in general and for the disciples of 
Hilarion in particular. After studying law in Beirut he settled 
down as an advocate in Constantinople, where he wrote his 
^KKXr/iruumKri ’Itrropia about the year 440. The nine books 
of which it is composed begin with Constantine (323) and 
come down to the death of Honorius (423); but according to 
his own statement he intended to continue it as far as the 
year 439 (see the Dedication of the work). From Sozomen 
himself (iv. 17), and statements of his cxcerptors Nicephorus 
and Theophanes, it can be made out that the work did actually 
come down to that year, and that consequently it has reached us 
only in a mutilated condition, at least half a book being wanting 
(Giildenpenning, Theodoras von Kyrrhos, p. I2 seq., holds that 
Sozomen himself suppressed the end of his work). A flatter¬ 
ing and bombastic dedication to Theodosius II. is prefixed. 
When compared with the history of the ecclesiastical historian 
Socrates (?.!'.), it is plainly seen to be a plagiarism from that 
work, and that on a large scale. Some three-fourths of the 
materials, essentially in the same arrangement, have been 
appropriated from his predecessor without his being named, 
the other sources to which Sozomen was indebted being expressly 
cited. But it is to his credit that he has been himself at the 
trouble to refer to the principal sources used by Socrates 
(Rufinus, Eusebius, Athanasius, Sabinus, the collections of 
epistles, Palladius), and has not unfrequently supplemented 
Socrates from them; and also that he has used some new 
authorities, in particular sources relating to Christianity in 
Persia and to the history of Arianism, monkish histories, the 
Vita Martini of Sulpicius, and works of Hilarius, The whole 
of the ninth book is drawn from Olympiodorus. 

It is probable that Sozomen did not approve of Socrates’s 
freer attitude towards Greek science, and that he wished to 
present a picture in which the clergy should be still further 
glorified and monasticism brought into still stronger pro¬ 
minence. In Sozomen everything is,a shade more ecclesiastical 
—but only a shode—thwii iin Scutes. Perhaps also he wrote 
for the monks in Palestine, obd jOOUld be sure that the work 
of his predecessor vrould not be knouib. 

Sozotten is an inferior Sbewtes. ' What in Socrates still betrays 
some vtetlges of historical sense; his modotaton, his reserve in ques¬ 
tions of dogma, Wa isnpartiidity—all this is w^ting in Soeoiamt 
In many cases he has ^repeated the exact words of Socrates, but with 
him they have passed aunost into ihete phrases. clwnologicw 
scrupulosity ‘ brthe earlifo wrjtbr has made no fraptesaioh on Ins 
foUower; he ha* either wtoHy omitted or inaccurate repeat^ me 
«luaaok)gloal data^ tie writes mono wordily Md diffufe^ la his 
charactorisations. of, pqteoia, bonwwed from grates, he u more 
dun and colourless. Xiter Sdcrate* he ha* indeed rep«ted ^ 
caUtfonhotllo'betoo ruhis discemii^; the Anger oif God; but his 
fld -lowkiitg 10 ! ^100' 4 e throughout mean and rustic, Two 


souls inhabit his book; one, the better, is borrowed from Socrates; 
another, the worse, is his own. Evidence of a boundless credulity 
with regard to all sorts of monkish fables is to be met with every¬ 
where. It must, however, be noted that for the period from Theo¬ 
dosius I. onward he has emancipated himself more fully from Socrates 
and has followed Olympiodorus in part, partly also oral tzaditida; 
and here his statements possess greater value. 

Sozomen also wrote an Epitome of History from the Ascension 
of Christ to the defeat of Liciniua (3Z3) which is not now extant 
(see his History, i. i). 

For bibliography see the article on the church histarian, Socrxtks. 
Most of the editions and discussions named there cover Sozomen as 
well (the volume of Hussey’s edition containing Sozomen appeared 
in iSbo). The latest English translation, revised by Hartianft, is 
published in the Nicene and Post-Nicene Fathers, znd series, vol. ii. 

In addition see Nolte in the Tubing. QuartcUsehr. (1861), M. 417 
sqq.;C. de Boor, " Zur Kenntniss der Handschriften det Griech. 
Kirchenhistoriker,” in Zeitsekrift Ifir Kirchei^eschichte, vi. 478 
sqq,; Sarrazin, "Be Sozomeni historia num Integra sit," in the 
CommentttHones pkilologae jenenses, i. t65 sqq.; Rosenstein, 

'• Krit. Untersuchungen iiber d. VerhSltniss zwischen Olympiodor, 
Zosimus und Sozomen," in Forseh. s. deutseken Cesek., vol. i,; 
Batifiol, " Sozom6ne et Sabinos," in Bysant. Zeitsekr. vii. 2(15 
sqq. (A Ha. ; A. C. McG.) 

SPA, a town of Belgium, lying less than 20 m. S.E. of Li^e 
and in the same province, famous for its mineral spring, which 
are reputed to be the oldest known in Europe, having been 
first discovered in 1326. They are supposed to have given the 
common name of “ spa ’’ to such resorts. The town is situated 
850 ft. above sea-level and the heights above the valley reach 
1100 ft. In the i8th century it was the most fashioimble rewrt 
in Europe for the medicinal use of such waters, being visited 
by Peter the Great of Russia, Gustavus III. of Sweden, and 
Joseph II. of Austria. In 1807 much of the town was burned 
down, while the principal buildings, the Casino and the Pouhon, 
are quite modern. Spa has not held its own with its many 
French and German rivals, but it still attracts about 20,000 
visitors annually. Pop. (1904), 7759. 

SPACE AND TIME, in philosophy. The metaphysical 
problems connected with Space and Time are so similar and have 
been so closely conjoined in the history of thought that they 
may well be treated together. They are clearly distinguishable 
from the psychological, which relate to the modes whereby 
our spatial and temporal conceptions have been formed and 
to the analysis of the materials of which they are composed 
(see PsycKOLOGv). In an exhaustive treatment of Space 
and Time by far the largest share of the work rests with 
the psycliolc^ist. The business of the metaphysician is to 
determine what reality outside our minds corresponds to our 
temporal and spatial conceptions. 

, first tendency of thought is to treat Space luid Time as 
having objective existence in the same way as the ordinary things 
that compose our world, and this we may call the objective 
method. Simple as it appears to be, it discloses formidable 
difficulties, which may be illusttated by a consideration of 
Newton’s famous account of “ absdute, true and mathematical 
time ” as, something which “ in itself and from its own nature 
flows equally ” and with no liability to change. Now, if matiie- 
matical time as thus, described is merely an abstraction used 
to facilitate mathematical calculations, no objection can^ be 
taken to it. But if Newton meant to assert that Time ,5s a 
flowing stream no less actual than the Thames, his assertion 
is open to fatal objections. All admittedly real streams, such 
as the Thames, have a definite beginping and qn ending. But 
where is the sourr* of Time and where »its outlet ? Every 
r^ stream has boundaries at its sides. ,What are the boun¬ 
daries of Time ? Every real stream has rartain definite quali¬ 
ties: water is rather heavy and transUicent, and ptpduces , 
certain effects upon bodies plunged into ;it. What are the 
specific qualities Time ? How are djihgs in. time affected 
by tlteir iaomersion in time so as :to be djfiereht frmn things 
not in time ? And if it be assorted tiuit time has such specific 
qualiti«, ,hy what senses do we perceive them? We may 
fairly assume that none of these questions pan. be answered 
intelligibly by one who holds the Newtonian,position. And 
thus we are justified in the; conclusion that tinif is not a bw 
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stream at all, 'but somethinp which is said to bcliave' like a 
Stream only hi sume metaphorical sense. Similar difficulties 
arise if we to 'ajtfi'ibute a like objective reality th Sjfade. 
We can imc^me no boundaries to Space; it seenis to have ho 
active .spcbt& <pialitie8' and we have no senst-Kurgan for per-* 
ceiving it. 

' The Uiinkers of hntlij^uity saw“|®iese difficulties withotit^Oltoug 
them. Their whole treatment of philosophic problems was objec¬ 
tive ;• and, so long as Space'and Time are treated objectively, 
not much can be done ivith them. Pldto has weat difficulty 
in wiji&iiiinff the re&tioh between Space apd ms Ideas : Aris- 
Ibtle'c'ontehts'him^f withdohoing space as " the first unmoved 
limit of the'containing body,” a definition which helps-us very 
little: 'nor do We feet'more fight from later philosophy. 
As to Time, there tyks alwkys k tendency in Greik thought to 
treatlt als in '^me seh.se utir^. Time was .se^n tp be intimately 
connected with change, and it,was just their liability to change 
that'made ordinary tmjhdane ^things unreal,_ns oontrasted'with 
the unchdftgmg steadfaStni^ of me PldtonicTdeas. And the 
pahtheistic Ohe-'and-All of Plotinus is plainly incompatible 
with l 9 ve'feality of Tilne. 'In iall. pantheistic systems'Tfine 
belongs to mundane existence and'Eternity to the transcendent 
Reality. 

Modem philasophfy is distinguished 'from ancient mainly 
by its greater subjectivity; and thus'it was not long after the 
rise of mbdcm philosophy that thinkers began to'turn to the 
siihjHtiee meth^ of explaining Space and Tinlc, that is, to 
regaid them as real only to oUr minds. Its use begins effectively 
with Berkeley, though prepared for to some extent by earlier 
Writers such as Hobbes. Berkeley’s treatment is'most definitely 
clear'in the case of Space; for his attack upon materialism 
made it necessary for him to'affirm the ideality of Space 'as 
well os of Matter. But he takes a similar line'cff argument 
with Time, declaring it to bb nothing but the succession of 
ideas. The merit of the Subjective method was that it made 
men see the importance of'psychol<%y. Tf Space and Time 
eici^t only init^e human mind we 'miist analyse 'the human mind 
to ekplOin them. The'woik' of the English'psychologists sUch 
as the Mills and Bain Attaches Itself to subjectivisti principles. 

A distinct eptyh m the histOry'Of the’Subject was'made "by 
tire ■work of Kaiit, whose'Solution of the problems way be classed 
is tntnstindeMal. Hte argued that Space and Time are'not given 
by expdriehcc but Are rather conditions of Wl Our experience, 
being in his terminology U priori,'that is, supplied by the mind 
from fts ’OWfi'inward resources. *Ibey dO notibelong to things- 
in-theroselves, but to things-as-we 4 now-them, or phenomena.. 
Their Validity consists 'hi the fact'that aW men'have them and 
that they art Abscautely necessary ■etoiditions' of human m- 
telligence. 'As he expresses it from'his j^uKar poilit of'vlew. 
Space is the'fOrm'of outer Sense, IRme of inner sense. 

The'^re^enfcfc Of Gentian philosophy In Great Britain during 
the htst'Tpiatter 'of the r^tti'eentuty'has given these Kantian 
.principles a great'cnrrency, mteirupting the more truly tbar- 
acieristic'psychdi^cal tendency‘Of British-thought. That 
prevalence is now passing aWay. 'No one now hirids the Ml 
Kantian position i Which, m 'the ease of Space,- is reffitOd by*the 
simple considemtion that oUrspatiai conceptions depend upcBiwar 
sensuous perceptive ■powers; and that,‘ cemseq(u«n1dy, the apatisil 
conceptions of the'‘Wind,-for 'example,'are quite “different 
frtm» tisose’of ordihfcryimen. If Kant’is rigllfc, and Space is 
a 'pure 'ftnm Unaflectea'by all sptyiflc ififferences rf content, 
it WOuEToIIow‘ that a msm bo)m''With One sense-onljr.-'eay that 
of taste; vmdld ‘have'the'safne’spaee-ciSnceptioa aS fhe vestiot 
us; a CttnclUsipn'tod plahily absurd'to need refutation. < Whwt 
an aprioristcaa still maintain is that in ourewiception offBpaoe 
and Time'therb’are dements which cannot be ejq)l«irt»a 'by 
the ps)T^b^t ws'lmring developed <wfrOf‘a«y«Jl^ eJsojJaird 
must 'timteffirc ' be “regarded as "innate feridowmOittti ’bf the 
^his fcfh'posltioh not unreasonable in' ttsiflf, andiont 
kt '^easty whidi'ddi!s’'not'Interfere With the detailed woriciot 
the-psymilt^tt 

'The TOy'wittf'thfese'probleins which commends itself to ttoe 


present- writer and seems fully in harmony with >ttie tgeneral 
tone of contemporary thinkmg may, if a distinctive caSritword 
be desired, be termed the A«m<Ww/ method. By this isi meant 
that the study of theihutnan mmd comes first;- that. w«. put-no 
mietaphysioal questions till we have learnt what ld» <pe^diolo- 
gist has to teach Us ; and that in our explanations'of , meta¬ 
physical realities we should bcas-antliropomoighio as. -posEiblu. 
In the Case of Space this-leads to a result which is lafg^ nega- 
ti-ve. When we ask 'what objective-,rcality correspands to our 
conception of Spaoe, the answer nrast be analogous to -that 
which wfe give-respecting the Vtirious'$en.sible qualities of -the 
external world. We cannot suppose -that Colour, for eitamplc, 
exists objectively as we experience it; evidently it is altogether 
rebti've to 'the organs -of vision which we happen to ■posse.ss. 
But we must believe that the objective world'has a quality in 
Some way correspondent to the quality of Colour. So wivii 
Space. %>ace as we know it 1 $' alitQ^ther relative to our -tactual, 
muScullaT and visu^' powers Of ;perception. But the fact 'that 
our:spatial perc^tions apd-conceptions enable us-to deal su<'- 
cessfully with objects requires us to believe that the objective 
worM has an airangemait-ef -its own corresponding'in-some a ay 
to spatial arrangement, though we are unable to imagine what 
it lean be. Space cannot be objectively real, because of the 
difficulties disclosed above in the criticism'of the “^abjective ’’ 
method, artd wU are-unable to put anything definite in its place. 
With Time the case is somewhat different. Our conception 
of Time is-based bn oUr experience of Change, combined with 
ntemUry and anticipation. Now Change is an experience which 
we feel directly in our personal consciousness ; rwisciousness 
is not spatial,-but'it is mutable. This direct experience ie a 
guarantee of the reatness of 'Change, and justifies us in-attri¬ 
buting it in some degree-to ultimate objective-reality. 

iSoo S. H. Hodgson, iipace and Time.; H. BeigsOn, Etsai sur les 
Aannies ittmidiaies di I* conseienee ; J. .Ec.MacTeggara,.J><i«lf£s t» 
the Hegelian Dialectic. "(H. Si.) 

'SPADE, a tool for digging land loosening the soil; together 
with the fork it forms rase of-the'chief implements wiel^d .by 
the hand in {^culture and hortilouiture. Its typical-shape 
is a broad flat blade of iron with a shairp lower edge, Straight 
or curved, the upper edge on either Side of the handle affording 
space for the foot of the digger, which drives it into the ground; 
the wooden handlelterminatcs in a cross-tpiece,-usually fmrmlrtg a 
kind of loop forthe hand. The wordin O.Eng. is-ispoedw,'cognate 
forms being Du., Swed. and Don. spade,>G«e. Spatin^,itis derived 
from the Gr. -o-irifgijj'a broad bJade-trf -wood or.metal, and so 
used of -the blade ipf-an oanor sword. This was latinized-us 
spatka, and'used of a-broed.ifoddfe for sttrriagdiqnid; lof a 
piece of 'WOod used by wea-yfers for-driving home- the woof, land 
particularly of a: broad -twmedged :miioiid -without a pdint. The 
Spanish pkying-cards'had'“swOrds ” for'thle snifcfwfeidi ''we 
know as “ spades,^’ and the suit was iaUed e^xiid (seeuGatDB, 
PLAVINi^. 

BBAOIiA, l>0'(-d. -c. h5t9\ the'-usual deqigiiiallioni'^j^lto.'-hiB 
Spanish origin) of ths Italion. pain ter Glbwinni dliPieitro; one 
of tlte'Chiefttoltowenf«f;Pora^o. Thedamous ^^Sposaiizio'”— 
nmrriage'-of Josenh and Maiy-'Min'the Gaen MuseilinjifttnKrty 
attributed to'Bwugitio Iflp.), » how-screditeri'to io Spagna. 
Nothing'whatever-is'knowtdirf'his eirlyilif^or howEeibecame 
a-ntemb# of^tgteBenigiM'sdiool. 'Iheneisasmarited -absence 
of ffidividuality about aeema'ifitean limit^ 

of the-earliest matuiw df'Eapfaiael end tfaat at PihturicoiiiDiin 
a weaker and less virile fom; '-inst idMiof iiis num^s pomil 
paiatingsara the ‘,‘.Mativity/>’ intbe X<Aican,and,the f'Adptation 
of theiMa^,” at Bsrim. ,In >ssr«'{.o'Spagna'exeeuted-taany 
frescoes at'Todq'end'in tsia several other mHrat-pahitmgr'in 
and ii:^''Trwi. ’His'must .•te^taiit, ■tmiks wfe’e'’ftesdow 
Assiti-v^ Spoleto, of 'wt^cb sohfe.em!lh,ffi>od,|tfeser^itin. 
He reeei'vied the-.freedom'iof -the -city df TSpolato-m isi^mAb' a 
reward f(m’hit^wc^''tbere.'”Ixs'SpafmVmesc 6 wraaGtaiMcnRK 3 » 
bl^ferkmhdi#d'ijI'm^'Wkh''hispadlfljn<*ul’te,'‘''l(Mlph!nSiiimt 
of ithe!’^pitoi';m."Rdnie.'now,.pptoeSseS: 

(d.life-sked-fresco-figures by btm;tripreaco«ing’ApoUdim^isb 
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“Nme Muses. Lo Spagnft 41 fve in 15^8, but be apfwars'to ! 
l^ave died before ,1530^ as jn',that year a pupil of his named 
Dom completed .a fresco in S. Jacopo, near Spojeto, which io 
,Spagna had befnm. 

.APAMIS (in Persian StportV meaning warriors, and synotay- 
nwus with Sepoy) originally tnc holders of fiefs in''Central Asia 
who yielded personal militaiy. service to their .superior chid. 

In time the term came to be applied to the soldiery furnished in 
their own stead. A similar institution existed in Turkey, and 
the "Spahis” were the light irregular cavalry which from the 
time of Sultan Amurath 1 . (i^) down to the beginning of the 
19th century formed the flower of the Turkish army; at one 
period they are estimated to have numbered 130,000. “ Spahis ” 

IS the term now applied to certain native cavalry regiments in 
Algiers and Tunis,,officered by Frenchmen. 

SPAIN {Esfana), a kingdom in the extreme south-west of 
Europe, comprising about eleven-thirteenths of the Iberian 
Peninsula, in addition to the Balearic Islands, the Canary 
Islands, and the iortified statiwi of Ceuta, on the Moroccan 
coast oppositeto Gibraltar. Each of the two island,groups forms 
(me of the forty-nine provinces of the kiiq^dom, although only 
the first named belongs gengraphicilly to Spain. Ceuta is 
included in the province m Cadiz. In 1900 the kingdom (ex¬ 
clusive of its colonies) had a population of 18,607,674, and a 
total area of 194,700 sq. m. It is thus rather more than twice 
the size of Great Britain, nearly 50,000 sq. m. larger than 
Japan, and nearly 85,000 s^. m. larger than Italy and Sicily. 
Exclusive of the Canaries its area is 191,893 sq. m. On all 
sides except that of Portugal the boundaries of continental Spain 
are natural, the Peninsula being separated from France by the 
Pyrenees and on every other side bein^.surrciunded by ^e sea. 
On the side of Portugal a tract of mhospitable coimtry led 
originally to the separation between the two kingdoms, inasmuch 
as it caused the reconquest of the comparatively populous 
maritime tracts from the Moors to be: carried out independently 
of , that, of the eastern kingdoms, which were also well peopW. 
The absence of any such means of intercommunicatitm as nayig- 
aWe rivers afford has favoured the continuance of this isdation. 
The precise line of the western'frontier is formed for a con- 
sidwable length by portions of the chief rivers or by smll 
tributaries, and on the north (between Portugal and Galicia) 
it is determined to alarge extentby small mountain ranges. The 
British Rock of Gibraltar, in thefiXtrCme south of the Peninsula, 
is separated from -Spain by a low isthmus known as the 
Neutral Ground. . 

By the relinquishment i(rf Cuba anff the oessicm of Porto Rico, 
the Wdippipe and Sulu Blands, afid Gawb, the laigest ef the 
r ' . .Ladrones, to the United States, as a consequence 
'pBsftc ' of ithe max of ,1898; .and lof the remaining .ladrone 
or Marianne' Blands, together with ' the Caroline 
and PrieW IslaniB, tO 'Gfefmany by a treaty taf the «th of 
Februaryi 1899, -the colonial possessions df .Spain were greatly 
reduced. Apart irons Ceuta;. Spain possesses on rthe Moroccan 
seaboard Melilla, ASiuCeilMB, Pefton de la GcBnera, .lfm anid the 
rhsffariniui islets. Besides these “'isbBted posts holds 

Rio de C^o, a stretch of fheBahatan cossh,'ahd its.hitttetland 
lying between Morocco and .FrwKsh West Africa; the Mum 
River Settlements or Spanish Guinea, situated between FreMh 
Corato and the German c<»ony Of Camaroon; I>«nando; Po|, 
Annobon, Corisco and other islands in ^e ^Gidf Of Gtnfte^ 
^ain. has .given to Fra^ the laght-of prefiiaptioftioverraffly; cjf 

her West African colcaiies. ■ ' ■' ' 

SnavBir tPF rm Sfm&. Ktnodok • 
Pkyticttl Feafarar.-'-The coast-lino on the aasth and noethi- 
■yrnst #te?p and rocky, (to'.tten^ thw;are 

, nmnerwsemaU *^ of 

.faari^s, sdthoii^ .curreat’ “hwib® alflOg «Wt .»om 
' the.;west often- leaves' in >the tstiUer water lati .their tsaoiithB 
obstruction ban.' ThiS bestharboiurBai'e'tebwfcrod 
' on the rks <»■ IM-Iike indentations in Ae W. aiid N- 

"oi' fiaiya^' whae high tides keep the inlets wtU sdoured; 


here occur the fine nataral iharbouw of Pentevedr-a and Vigo, 
Corunna and Ferrol. Lets varied'in outline but more varied 
in are the SpanMi. poaSts on the sofith and C8?t. 

The seaboard is genaaBy ;flafc.from the frontier • of Portqgal to 
the Straits of Gibraltar. Between the mouth of the Rio Tinto 
and that of the Guadalquivir the shmo is lined by a series of 
sand-dunes, known as the Arenas Gordas. Next Mows a 
marshy tract at the mouth of the Guadalquivir .known as.i»s 
Marismas, after winch the ooastrline becomes more varied, aad 
includes the fine Bay of Cadi*. From the-StiaiteiOf Gihnikar 
a bold and .rocky coast continues almost tO'Gape'Pailos, a'lfttlc 
beyond the fine natural harbour of Cartagena. North of Cape 
Palos a line of flat coast, beginning with the narrow strip which 
cuts off the lagoon called the Mar Menor from thcMeditewanean, 
bounds half of the province of Alicante, but in'its northern half 
this province, becoming .mountainous, runs out to tile I6f(y 
headland of Gipe de la Ndo. .The whole coast of the Bay,of 
Valencia is low and ill provided with harbours ; and alosig. the 
eafit df Catalonia stretches of steqi and rdeky coast 'alienate 
with othiers of an opposite character. 

The-surface of-Spain is remarkable at once for its.strikmff contrasts 
and its vast expanses of dreary unilonnity. There, aie mountains 
rising with alpine grandeur above the snow-lino, ^t igiuttn 
often sheltering rieh and magnificent valleys at t«#r 
base. Naked walls of white lunnstono tower .above dark w£^ot 
cork-oak and dive. In other parts, as in .the Basque coum^,.!" 
Galicia, in the Serrania de Cuenca (botwoen the headwaters.of .the 
Tacu* and those of the Jficar), in the Sierra de Albanacin (between 
headwaters of the Tagns and those of the CuBdalayiar),ffiete age 
extensive tracts of undulating fqrest-olad hill country, and almost 
contiguous to these there arc apparently bomdlesSjplams, or tracts 
of level table-land, some almost uninhabitable, and some streaked 
with irrigation eanals and richly cultivated—like th^ Requena bf 
Valencia. WhUe, again, continuous mountain ranges and broad 
plains and tadelands give the prevailing character to the scenpiy, 
there are, on the one hand, lofty isolated peaks, such as Mqnscny, 
Montserrat (a.v.) and Mont Sant in CatalonU, the Pbfla Gploia ta 
Valencia, Moncayo on the borders of Aragon and Old Castile, and, 
on the other band, small secluded. valleys, such as those, of Vtoh 
and ©lot among the Catalonian Pyrenes. 

The greater part of tlio interior of Spam is composed of a taold-Tajid 
bounded by the Cantahriaa Mountains in the north and the Siefra 
Morena in the south; and divided into two by .a scries 
of mountain, ranges, stretching 'On the whole from east 
to west. The northern half of the table-land, madc.pp ' 
of the provin6es.of Leon.and Old Castile, has an avii^e eievatsbn 
estimated at. about,gyoo ft., while the southern half, madp uptof 
Estromaduraand New Castile, is alightiy Iqwm—al»ut *f>oo ft. On 
all sides the table-land as » whole is remarkably isolate, and I WCe 
the paisses .on its boundary and the river v^eys that lead dOWnftwi 
it to tha sumoandiagplains am geogmptactil 
jmp«Mrtanoe. Theisaalion.on.theBideofPor^toMi^qy^ 
rationed. On the north-west the vaHw of the Sll and JJ^wa »f 
■vaUpy* farther south, along both of which mihta^ toads teve been 
carried from an early peric^, open up commnnic^n betwTOn Leon 
andthehiUcountry ofGalicia, which explains why tto-pro^W was 
united to Leon even before the conquest of PD^gal frorn the Mow. 
.The passes across the Cantabrian Mountains in tW'north are ftte- 
abiv,numerous, and several-of them are crossed by maymys. 
two most remarkable are the Bass of Pdjares, wroM whi Ch wttd s 
the railway from Loon, to Oviedo and the 01)60^ yd t^ t 

^RWoS^teading down to the drop valley of the B^ya.^d c row d 
by .toe zoilway fromiVaJlficloIid to Bemtanto. In ito ros^ sTOtom 
Se toiSTis^ssea bylhe mflwa,™ from 

^baatian; the last-named line -winds through toeivOT and TOMfmc 
(in toe.itotth-eastof theprovin«WBurgos),before 
., ft traverses the Cantabrian cllaln at Idiazaoal. , ^ , 

On toenorth-east androw, where the edgerfthe-^te-land »w^ 
In a wide curve, the surface sinks m bnmd terrace* to too 
vX S^Tbro and the Bay of Vdlenda; and ftciowned bytehre 
or & isolate mountains, some of which have been alrea^^m- 
tiooed. On .the north-east, by far the most comSh^m- 

fSiena de Affiarraota. SertanU, de Cngpe*). 

between Valencia and MadfhLShj^jhdfi^t. 

fewr^heiWist 
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important beinff tfw Pu€i^ de P^peftaperros, where the Rio rangeSfAlcaraz and La Sa^a, rise with remarkable abruptneas from 
Magafia, a sub-tributary oi the Guadalimar, has cut for itself a deep the plateau of Murcia, where it merges in that of the interior, 
gorge through which the railway ascends from Andalusia to Madrid. The only two important lowland valleys of Spain are those of the 
Between Andalusia and Estremadura farther west the communica- Ebro and the Guadalquivir. The Ebro valley occupies the angle in 
tion is freer, the Sierra Morena being broken up into series of small the north-cast between the Pyrenees and the central 
chains. table-land, and is divided by ranges of heights proceeding 

Of the mountains belonging to the table-land the most continuous on the one side from the Pyrenees, on the other from the rmihyt, 
are those of the Cantabrian chain, whidi stretches for the most part base of the Moncayo, into two portions. The uppermost of these a 
Mammtmimm from Cast to we-st, parallel to the Bay of Biscay, but plateau of between rooo and 1300 ft. above sea-lCvel is only ahtmt 
mammtmmm. ultimately bcnds round towards the south between one-fourth of the sire of the remaining portion, which is chiefly low- 
Leon and Galicia (see Cantabrun Moukiains). A peculiar feature land, but is cut off from the coast by a highland tract connecting the 
of this chain, and of the neighbouring parts of the tabic-land, is the interior table-land with spurs from tlie Pyrenees. The Guadalquivir 
number of the parameras or isolated plateaus, surrounded by steep basin is likewise divided by the configuration of the ground into a 
rocky mountains, or even by walls of sheer cliff. The bleak districts small upper portion of considerable elevation and a much larger 
of Siguensa and Soria, round the headwaters of the Doviro, separate lower portion mainly lowland, the latter composed from Seville 
the mountains of the so-called Iberian system on the north-east of downwards of a perfectly level and to ,a largo extent unheallhv 
the table-land from the eastern portion of the central mountain chains alluvium (Las Marismas). The division between these two section's 
of the Peninsula. Of these chains, to which Spanish geographers is indicated by the change in the course of the main stream from a 
give the name Carpetano-Vetonica, the most easterly is the Sierra dc due westerly to a more south-westorlv direction. 

Guadarramu, the general trend of which is from sonih-west to north- Tlie main water-parting of the Peninsula is everywhere near the 
cast. It Is the MontCT Canwtani of the ancients, and a portion of edge of the table-land on the north, east and south, and hence de- 
it (due north of M&drid) sliU bears the name of CarpctaiioH. Com- scribes a semicircle with the convexity to the cast, 
posed almost entirdy of granite, it has an aspect when seen from a There are five great rivers in the Peninsula, the Tagus 
distance highly charactori.stic of the mountains of the Iberian (Spanish Tap, Portuguese Tefo), Pouro (Spanish 
Peninsula in general, presenting the appearance of a saw like ridge buern), Ebro, Guadiana and Guadalquivir, all of which rise in Spain 
(sierra) broken up into numerous sections. Its mean height is about The Ebro alone flows into the Mediterranean, and the Ebro and 
3*30 ft., and near its centre it has three summits, the highest (named Guadalquivir alone belong wholly to Spain; the lower courses of 1 he 
the I'icodePeflalara) rising to a height of (>oio ft. The chiel passes Tagus and Pouro are bounded by Portuguese territorv; and tin- 
across the Sierra are those of Somasicrra (4602 ft.) in the north-east, lower Guadiana flows partly tlirbugh Portugal, partly along the 
Navacerrada (5837 ft.), near Peflalara, and Giiadarrama (5010 ft.), frontiiT. The Tagus rises in the Montes Universales on the borders 
a few miles farther south and west; these are croBsed by carnage of Terud, .and flows in a westerly direction until it enters the Allantic 
roads. The railway from Madrid to Segovia passes through a tunnel below Lisbon, nfter a total course of 5O5 m. The Pouro (483 m) 
close to the Guadarrama Pass; and the railway from Madrid to Avila and the Ebro (466 m.) flow respectively south-west to the Atlantic 
traverses the south-wcsteni portion of the range through a remark- at Oporto, and south-east to the Med'itcrrane.an at Cape Tortosa, 
able series of tunnels and cuttings. from their sources in the great northern watershed. The Guadiana 

A region with a highly irregular surface, filled with hills and (510 m.) passes west and south through La Mancha and Amlalnsia 
p-arameras, separates the Siwra de Gnadarrama from the Sierra de to fail into Cadiz Bay at Ayamonte; and the Gua.dalquivir (3O0 m.) 
Credos farther west. This is the loftiest and grandest sierra in the takes a similar direction from its headwaters in Jaen to Saiilucar de 
whole series. Its culminating point, the Plaza de Almanzor, attains Barrameda, where it also enters Cadiz Bay farther south. These 
the height of 8730 ft., not far short of that of the highest Cantabrian five rivers, as also the smaller jflear and Segura, which enter the 
summits. Its general trend is ca.st .and west; towards the south it Mediterranean, are fully described in scitarnle articles. With the 
sinks precipitously, and on the north it descends with a somewhat exception of the Guadalquivir, none of them is of great service for 
more gentle slcme towards the longitudinal vallej'S of the Tormes and inland navigation, so far as they lie wi thin the Sp;inish frontier. 
Alberchc which separate it from another rugged mountain range. On the other hand, those of the cast and south are of great value 
forming the southern boundary of the paramora of Avila. On the for irrigation, and the liicar and Si^ura are employed in floating 
west another rough and hilly tract, similar to that which divides it timber from the Serranm de Ctienoa. The only considerable lakes 
from the Sierra dc Gnadarrama in the east, separates it from the in Spain are three coast lagoons—the Albufcra (^.v.) dc Valencia, 
Sierra de Gata, the westernmost and the lowest of the Spanish the Mar Menor in Murcia and the Laguna de la Janda in Cadiz 
zierras belonging to the series. These hilly intervals between the behind Cape Trafalgar (see Murcia and Cadiz). Small alpine and 
more continuous sierras greatly facilitate the communication between other lakes arc mimcrous, and small salt lakes are to be found in 
the northern and southern halves of the Spanisb table-land. The every steppe region. u ' „ 

Sierra dc Grodds has a road across it connecting Avila with Talavara Geology. —Geologically the Spanish Peninsula eohsists of a, grqitt 

de la Rrina by the Puerto del Pico; but for the most part there are massif of ancient rock, brndered upon the north, east and south by 
only bridle-paths across the Credos and Gata ranges, and no railway zones of folding in which the Mesozoic and early Tertiary beds are 
crosses either of them, although the line from Plascncia to Salamanca involved. The massif is eonrposed of Archean. Palaeozoic and 
skirts the Sierta de Grodos on the west. The Serra da Estrella, in eruptive rocks, partly concealed by a covering of Tertiaty strata 
Portugal, is usually regarded as a fourth section in the Carpetano- but characterized by the absence, excepting on its matgina. of any 
Vetomca chain. mairine deposits of Mesozoic age. It stretches from Galicia and 

On the southern half of the table-land a shorter series of sierras, Asturias on the north to the valley of the Guadalqliivir on the 
cos^sting of the Montes dc Toledo in the east (highest devation south, and includes the mountains dt Castile, the Sierra de Tol^o 
Tejadilia-s, piGy ft.) and the sierras of San Pedro, Montanchez and and the Sierra Morena. The rockz which form it are often strongly 
Guadalupe in tne west, (highest elevation Cabeza del Moro, 5100 ft.), Mded, but the folding is of ancient date an.d strikes obliquely across 
separates <;he basins of the Tagus and Gijadiana. The southern the massif and has had no influence, in determining its outline. The 
swtem of raoimtaias bounding the Iberian tabic-land—the Sierra massif is in fact merely a. fragment of the great Hcrc3»nian mountain 
Morena (q.o .)—is even less of a continuous chain than the two systems systeiq which was formed across Europe at the close of the Carboni- 
last described. As already intimatwl, ItSTcast continuous portion ferous period. During the Mesozoic'era tWs mountain chain rvas 
is in the west. In the east and niiddlc portion it is composed of a' shattered and large piortions df tt sank beneath the seal and were 
counllcas qumber of itregulariy diqtoaea tmdulating mountains aU covered by Mesozoic apd Tertiary strata. But other fragments still 
nearly equal in hoigld^ rose above the waves, and of these the great massif of Portugal and 

Even more important than the niountaihs bounding or crossing' westorh Spain Was one. Atound it the deposits of tliC Jilra's.Bic and 
the tahk--land are those which are connected with it only at their Cretaceous seas were laid down; and during the Tertiary era they 
extremities; viz. the PyrgnCes (g.v.) in the north-^east, the Sierra wen!;crurti«d, together with the 'earlier Tertiary beds, against the 
Nevada,, (y.e.) and the coast ranges in the south'. The transverse ancient rocks, and thus formed the folded zones of lie Cordillera 
vaU^m. the Sierra Nevada open southwards into the mountainous Betiep qn the south,.the hiito pf sonthpp ^rogon on the east and the 
longitudinal valleys ' 61 , the Alpujarras (q.v.), into which op«i also on i Pyrraees on the north. The intervening plains and plateaas are 
the othK ^e the transverse valleys from the most easterly of tlic' noW for tfhis nibst'pa'rt coveted' by Tertlio'y deposits, which also 
coast, sierras, ,'tjie ^rra Cohtraviesa and the Sierra, de ATmijara. spread over much of the ancient massif. 

Thesera»gesaptcoatinucd,farU»erwestby theSierradeAlhaihaan^ Archean rocks are exposed in the north of the Peninsula, particn- 1 , 
Sierra de Abdalajiz. Immediately to the west of the last-namep larly along-the great ^renean axU,, in Galicia, Estremadura, the 
sietra is the gorge of 'the. Guadalhorce, which affords a passage for Sierra Morena, the Sierra Nevada and .Serranla dc Ronda. They 
tneraiiway from }(t.alaga to Cqrdova; and beyond tljat gorfeC; to the CCtisist ■of granites, gneisses and'mica-schists, with talcrSChists, 
w^ and south-west, .the Serranla dc Ronda, a jhountaiti group amphiholftes ,and cry^alline li|iw^!tpn?s..'f -.old^t ,Palaeozoic 
diffipult cf aep^s, stretches out its' Simras In'all dliWctlans,' To .strata are ref erred,, from their inclu^d .fossils, to the Cinfomn, 
^nish gegg^apbers the cMiSt rangei, J#t nientidned are known ' br 4 ovi(^n' and'Silunah s^teths. TheV ttogc thrpfi^^'flwfe 
coUKlfv^y as the|$i«rra peniwtica. iUtboudi not'eoraparible regictt'‘bf ABdalniSa;'Estrtmaidtfra, Castue) SWanwriia,'■LeoA"smd 
m altitude with the lYrenees (highest summit Aneto,' 11,168 ft;) or 'Astneiai, 'dnd along the flsinks irfi ithe Rjrronaan' sad .Cantabrian 
the Siena, Nevada (highest sw>W Mulhacen, it,4»t ft.), the doast ohaim They consist of slates, frBywackM, qyartzites and diabases, 
ranges frequently attain an d^tlon of over, 3000 ft., and in' some Grits, quantzltes, . shales ,and Umestoheii. rmerahle to tho 'Devonian 
cases (rf over dqm ft.',, ci Che Sisrta Nevada tsro zn^ system are found ill a' few 'scattirSd' areas, the '^ktgest and mosi 
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{ossUiierous of these occurring in Asturias. The Lower Carbon!* 
ierous rocks of Spain consist partly of limestones, and partly of shales, 
sandstones and conglomerates like the culm of Devonshire. It is 
in the culm of the province of Huelva that the celebrated copper 
roineS'Of Rio Tinto are worked. The Upper Carboniferous is formed 
to a large extent of sandstones and shales, with seams of coal; but 
beds of massive limestones are often intercalated, and some of these 
contain Fusulina and other fossils like those of the Russian Fusulina 
limestone. The system is most extensively developed in the north, 
covering a con^erable space in Asturias, whence it stretches more 
or less continuou^y through the provinces of Loon, Palencia and 
Santander. Another tiact, about 500 sq. kilometres in extent, runs 
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fronii the province of Cordova into that of Badajoz. It is in this area 
that the important coal deposits of Penarroja are found. There nro 
other smaller amis containing Uttle or no coal, but showing by the 
included plant-remains th.it the strata undoubtedly belong to the 
Carboniferous system. 

The lArmian is probably represented bj* some of the red sand¬ 
stones, conglomoralcs and shales in the Pyrenees, in the Serrania do 
Cuenca, and in Andalusia. The Triaasic system is well developed 
in the north of the Peninsula along the Cantabrian chain and east¬ 
wards to the Mediterranean. It is composed of red and variegated 
sandstones, dolomites and marls, traversed in some places by 
ophitic rocks, and containing deposits of gypsum, aragonite and rock- 
salt. It thus resembles the Trias of England and Gernumy. In the 
south-east, however, and at the mouth of the Ebro, hmcstoncs are 
found containing a fauna similar to that of the alpine Trias. _ These 
strata are overhain by members of the juramic series, which are 
especially conspicuous in the eastern part of the Peninsula between 
Castile and Aragon, along the Mediterranean border, in Andalusia, 
and likewiao along the flanks of Uie lienees. The Jurassio of 
Andalusia belongs to the Mediterranean faciin of the syst^i; the 
Turassic of the rest of Spain is more nearly allied to tlmt of north- 
^tem Europe. The Cretaceous system is distributed in four great 
districts; the largest of tlrcse extends through tlic kingdonis of 
Murcia and Valencia; a second stretches between the two Castito; a 
adrd is fouiid in the Itosque l^crvinces and m Astunaa; and a 
fourth spreads out along the southeiai slopes of the Pwe^ frrai 
Navarre to the Mediterranean. The lower members of the Creta¬ 
ceous series Include an important fresh-water formation (^ndstones 
and 'davsl which extends from the Cantabrian coast through the 
DtovincBBof Santander, Burgos, Soiia and Logroflo, and is supposed 
to represent tlie English Wcalden series. The Wgher m^bras 
comprise missive hippuriteHaiostones, iind ia the Pyresieau cwtrict 
representatiw^ of the upixo' subdiviaioiw of the aystem, i^uucisg 

theDanlan. ‘ ' .,1. .. xe 1 

■ Deposito of Tertiary ago cover ratlicr more than a imrd of Spain. 
They-are-divisible into t^to firoat series, according to th«*c mode of 
origte in the Boa' or in ln»k water. The manau T«tmry aocumn- 
Udons oommciicewidi those that urc roforabie to tho Kocene soritt, 
<Ma8iiting of ■ nuxhiQuiitio iimsstwics, maHe siliceous 'Sand- 
stbaesi These'starkta aife developed in tie basin Of the Ebto,iat>d. 
tea belt which extends from Valencia through Mnroia and Aadniuaia 
to' GadlxJ Mntinc Miocene dojjoaits occupy -so^ small t^ts, 
especially on the coast of Valencia. : But most of tho eandy T^ia^ 
rpck» of that district are Plioeenc. The Tertiary stmta of Andalt^ 
•tote'BixiclaHif'hdtewfbrthy for continuing fhef native silver of HcroriM. 
vhicn is tound in a I^hocooe bod in ih© form of flukes, neeclos isid 


crystals. But the most extensive and .interesting Tertiary accumu¬ 
lations are those of the great lakes 'which in Oiimeene and Miocene 
time spread over so large an expanse ot the table-land. These sheets 
of fresh water covered the centre of the country, including th^be^s 
of the Ebro, Jiioar, Guadalaviar, Guadalquivir and Tagus. They 
liave left behind them thick deposits of clays, marls, gypsum and 
I'luestone, in which numerous remains of the land-animals of the 
time have been preserved. 

Quaternary deposits spread over about a ionlh of the area of the 
■country. The largest tract of them 'is to be seen to the south of 
the Cantabrian chain; but another, of hardly interim: extent, 
funks the Sierra do Guadarraina, and spreads out over the great 
plain from Madrid lo C'aceres. Some of these alluvial accumula¬ 
tions indicate a tormcr givater extemuon of the snowfielas that are 
now so restricted in the Spanish sierras. Remains of the reindeer 
are found in caves in the Pyronees. 

Erindive rocks of many diflerent ages occur in different pnrts of 
Spain. The most imisirlaiit tract covered by iheni is that whicli 
stretches from Capo GrlegiJ to Ceria in I'lstremr.dur,; ,and .^iroads 
over a large arei of Poriugal. They likewise appear in Ca.st!le, 
forming the sierras of Greilos and Guadariwriia; iarllier suutli tliey 
rise in the mouiiti.in., of Toledo, in (he Sierra Mortna, and .'.cross 
the provinces of Cordova, Sevdl.'. limlva aiul Badajo/ r-s i,.r 
Evora in Portugal. Amen,'; C iiih.or areas occupied liy them 

may be especially mfsi.:. lud ilie.'.c which cctur in the J narsx 
districts. Olrociis iiici. -i: .1 ia the ontpfivc i.el'ies the most abundant 
is granite. Theie occur also quartz-porj hyry (Sierra Morciia, 
Pyrenees, &c.), diorile, iioiphyrite, diabase (well developed in t!w> 
north ot Andalusia, where it plays a great part in the slructnre a! 
the Sierra Morena), opliilo (iTircnees, Cadirl, serpentine (lorming 
an enormous mass in 'tlie SeiTanla de Honda), trachyte, Hpanre, 
andesite, basalt. The last four neks occur as a volcanic scrias 
distributed in three chief distneCs—that of Oipe Gata, including 
the south-east ol Andalusia and tlic soutli ol Murcia, that oi 
Catalonia, and tin.I ol Iji Mancha. 

Climaie, —In acconliinco with its southerly jiositicm .and the 
variety in its supeiTicial configuration, Spain presents within its 
borders examples oi every kind oi climaUitobefoniKlon the northern 
hemisphere, with the sole exception of that of tlie torrid rone. As 
regari^ temjxirature, the heart of the table-land is characlcrued by 
extremes as great as arc lo be met in almost any part of central 
Europe. The northern and uorth-westoni maritime provinces, on 
the otlier hand, have a climate as t quablo, and as moist, as that oi 
Uic west of England or Scotland. , 

Four zones of climaie are distinguished. The first zone is that 
of the table-laud, willi the greater part of tlie Ebro basin. This ia the 
zone of tho greatest extremes of temperature. .Even in summer the 
nights are often docidudly cold, and on the high parameraa it is not a 
rare thing to see hoar-frost in the morning. In spring cold, wetting 
mists occasionally envelop the land for entire days, while in summer 
the slty is often perfoclly clear for weeks together. At all seasons 
of tho year sudden changes of temperature, to the extent of from 30" 
to 50" F., arc not inirequeiU. The air is extremely dry, which 
is aU the more keenly felt from the fact that it is Mroost constantly 
in motion. At Madrid (2150 ft. above soa-leyol) it freezes so hard 
in Decomter and January that skating is carried on on. the sheet of 
water in the Buen Rotiro; and, as winter throughout Spain, except 
in the maritime provinces of the north and .north-west, is -the season 
of greatest atmoaphonc precipitation, snowfalls are frequent, though 
the snow seldom lies long except at high elevations.' The summers, 
on tho other liand, are not only extremely warn but almost rainless, 
the sea-winds being deprived of their moisture on tho edge of fie 
plateau. In July and August tho plains of New Castile and Eatre- 
madura arc sunburnt wastes; the roads arc several inches deep -with 
dust; the loaves of the few troesiare withered and discoloured: the 
atmosphere ia filled with a fine,dust, .producing a haze known as 
caiitta, which converts tho blue of tho ^y into a dull grey. In the 
greater port of the Ebro baste the heat of summer is even more 
intoiiso. The treeless mostly stappo-like valley with a bright- 
coloured soil acts lika.a concave miirror in reflecting the sun’s rays 
and, moreover, the mountains and highlands by wliioh the valley is 
enclosed prevent to n.large extent tho.ixceB8 of winds. 

Tho second zone ia that of -the Mcditermncai-i provinces, exclusive 
of thoao of tho extreme aoutli. In this zqno tho extremes of tem- 
per.ature are less, though tlie summers liere also are warm, and ithe 
winters deoidcdly cooi.osjxiclally'iu tho. north-east. ;i,lt 

Tho aontliom zoiioy to ■which tho name of . African has been grren, 
embraces thnwlidle of Andalusia as far as tho Sierra Morena, the 
aouthern half Slutcte unci thn provtece of Aiconto. In this zone 
thoro provaila a .gonuteo 'sub-troifical. oliwftte, withoxtromcly wann 
and almost rainless suminors . and mild, winters, tlie tempecatwre 
lihrdly I ewer sinking below freqriiig-pointi.. ■ The hottest pert of -the 
region , i? not the most southerly .district but tla; btightrColoMed 
steppes of the coast of Granada, and the plains, and bil 4 .terraces 
of toe isoathiaast coast from :Almaria to Alicante.,..S«ww and 
frost are here hardly known. It is said that at Malaga snowifaUs 
only about onco te twenty-five years, Tho winter, in: fact, is ;th9 
SeaaOii'df the brigh'tsst vieg^tion: after the long dranglrt ofsiunmer 
fhe surface gets covered once more in late autumn with a fresh 
grdeh y#«ea wrth brtgWs<rtotifed'flc»wert,i«d »» rt the 
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Khoh) vrintoT thnm^. On tbc otiier hand, the eastern part ol 
this zone is tho part of :8pam which is liaUe to be visited irom 
time to time by the seorchi^ livtcht, the name given in Spain to the 
sirocco, as well-as by the soiano, a moist and less noxious east wind. 

The fourth sone, that of the north and north-west maritiiae 
provinces, presents a marked contrast to all the others. The 
tcmperatnie is mild and equable; the rains are abundant all the 
year round, but fall chiefly in autumn, as in the west of Europe 
generally. Roses bloom in the gardens at Christmas as plentifully 
as in summer. The cliief drawback of the climate is an . excess of 
rain in some parts, especially in the west. .Santiago de Corapo.stela, 
for eioample. has one of the highest rainfalls on the mainland of 
Europe (see table below). 

The fibres given in the following table,’ although based only on 
data of short periods (from to 20 years), will help to illustrate the 
preceding general remarks.' Greenwich is added for the sake of 
comparison. 


Station. 


Table.land«>aef^»^;j ; ; 

Fernando 

Southern sone . . 

Mediterranean /Murcia . . 

zone '(Mahon . . 

Northern man- 1 ®’^^ ; ; 

time sone |santiago. . 

Greenwich . 


Koight 

infant. 


2600 

2150 

90 

75 

140 

5 ° 

750 

750 


Maun Tauiparutmc, F. 
Jan. ) July, j Yaur. 


37 

41 

5 * 

54 

49 

52 

46 

43 

45’5 

39 


73 

76 
75 
79 
79 

77 
70 
66 
66 

63 


.53 

5 (> 

63 

70 

63 

It 

54 

55 

.50 


Ruin, 
(nil in 
inctiaa. 


19 

15 

30 

14 

27 

46 

36 

66 

25 


Flora. —The vegetation of Spain exhibits a variety in keeping 
wiih the differences of climate just described. The number of 
endemic species is exceptionally large, the number of monotypio 
genera in the Peninsula greater than in any other port of the Moditer^ 
ranoan domain. Tbe endemic species arc naturally most numerous 
in the mountains, and above all in the loftiest ranges, the Pyrenees 
and the Sierra Nevada; but it is a peculiarity of the Spanish table- 
l^d, as compared with the plains and table-lands of contra) Europe, 
that it also possesses a .considerable number of endemic plants and 
plants of extremely restricted range. This fact, however, is also 
in hiraony with the physical conditions above described, being 
explained by the local varieties, not only of climate, but also of 
soil. Altogether no other country in Europe of equal extent has 
BO great a wealth of species as Spain. According to the Prodromtts 
(ferae hispanicae of WUkomm and lango (completed in i8&>), the 
number of species of vaeonlar plants then ascertained to exist in the 
country was 5096. 

Spain may be divided hotanically into four provinces, correspond¬ 
ing to the four climatic zones. 

In the table-land province (including the greater part of the 
eW valley) the flora is emnposed chiefly of species characteristic 
of the Mediterranean region, and largely of secies confined to the 
Peninsula. A peculiar chai^tcr is impartecf to the vegetation of 
this province by tho growth over large tracts of evergreen shrubs 
and urge herbaceous plants belonging to the Cistincae and Labiatae. 
Areas covered by the Cistincae are known to the Spaniards as jctrales, 
.and tar. particularly extensive in the Mancha Alta and on the slopes 
of the Simra Morena, where the ladanum bush (Cislta UutoHifervs) 
is (qiecially abundant; those coverwl by the labiatae are known as 
(emittares (from tomlllo, thyme), and occur chiefly in the south, 
south-west and'east of the table-land of New Castile. In the central 
parts of the same table-land huge thistles (such as the Onopordum 
ntrvBsum) , centaureas, artemisias and other Composite are scattered 
in great profusion. From the level parts of these table-lands trees are 
almost entire^ absent. On the lofty paramenis of Soria and other 
parts of Old ^tile the vegetation has an almost alpine character. 

The southern or Afiican province is distinguished chleflv by the 
abundance of plants which have their true homo in Norm Africa 
(a fact explained the geologically recent land connexion of Spain 
«tth that contmmit),'bat it also remarkable for the occurrence 
wiAin it of numerous Eastern plants (natives of Syria and Asia 
Minor), and plants belonging to South Africa and the Canaries, as 
.i^ as'nairi'es of tropioid America which have become naturalized 
here (^ Afnou^r^, In the maritime parts of Malagaand Granada 
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I JMUBOSt tropical richness and brauty, while in 
idilkl Ahneria the aspect is truly African, fertile 
‘ ' 'le midst of cocky deserts or barren strapes. 
, consisting mainly of low shrubs witb fleshy 
luto crilhmoiiet, &c.), .eoveis the swamps lof the 
' eaalbmatihes ot tbe-sonth-west coast. Every- 
y ground are to be seen tall thiokets of Arunao 
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h''lMH»rti|MHi province is "riiat in wUeh -riie vegetation 
gg ryh Most clcs^’trith that of southern Franwand the lowlands 


of 3;h(i Mediterranean region generally. On the lower sli^S'irf'the 
mountains and on all the parts left oocultivateditbe prevailing form 
of vegetation'consists of a dense grbwth of ahcttbS'Withthi^'ts^hsry 
leaves, such as are known to the French as'm«iyu«t,‘'toithe Italians 
asMiieclHe.and to the &>aniards as-woofs iojoj® shrubs'which, how¬ 
ever much they resemble each other in extecnal appearance, belong 
botankaltytoa great variotyof families. 

The northern maritime province, in accontaaeS'with its cUmate, 
has a vegetation resembling 'that of "central Europe. -Here only 
are to bo found rich grassy meadows co'vcrad'with'flowsis such as 
are seen in English fields, and hereonly do forests of oaki'beeeh and 
chestnut cover a large proportion of'the area. Theextraovdin^ 
abundance of ioms (as in western France) is likewise characteristic. 

Tbe forest area of Spain is raiativefy small. The whole' extent 
of forests is estimated at little more than 7^ million acres, or less 
tiian 6 % of the area of the kingdom. Evergreen oaks, chestnuts 
and conifers are the prevaiUng trees. The cork oaks of the southern 
proi-inces and of Catalonia are of immense value, but the groves 
have suffered greatly from the reckless way in which the produce 
is collected. Among other characteristic trees are the SpanisJi 
pine (Pinm hispattica), the Corsican pine (P. Laricio), the Pmsapo 
fir (Abies Pinsa^), and the Quercus Tosza, the last belonging to the 
slopes of the Sierra Nevada. Besides tho date-palm tbc dwarf-palm 
grows spontaneously in some parts of the south, but'it nowheSe 
makes up a large clement of the vegetation. 

The Spanish steppes deserve a special notice, sinco they are not 
confined to one of the four botanical provinces, but are found-in 
all of them rexcept tbe last. Six considerable steppe regions are 
counted: (i) that of Old Castile, situated to the south of 'Valladolid, 
and composed chiefly of hills of gypsum; (2) that of New Castile, 
in the south-east (including parts oi La Mancha); (3) tbc Aragonese, 
occupying the upper part of the basin of the Ebro; (4) the littoral, 
stretching along the south-east coast irom Alicante to the neighbour¬ 
hood of Ahneria; (a) the Grenadine, in the east of ITpper Andalusia 
(the former kingdom of Granada); and (b) the Baetic, in Lower 
Andalusia, on both sides of the valley of the J enil or Genii. All oi 
these were originally salt-stejipes, and, where the soil is still liighly 
impregnated with i^t. hav e o nly a sparse cove rin g o f sfani hs;-miMriy 
members of theSalsolaceac, with thick, greyish ^eon; oiten downy 
leaves. A different aspect is presented by the grass steppes of 
Murcia, La Mancha, the plateaus of Guadix and Huescar in the 
province of Granada, &c., all of which are covered chiefly with the 
valuable esparto grass (MacrocUoa tmaeisstma). 

Fauna .—The Iberian Peninsula belongs to the Mediterranean 
sub-region of the Paiaearctic ^ion of the animal iongdom, Tbe 
forms that betray African affinities are naturally to be iound chiefly 
in the south. Among the mammals that fail under this bead are 
the common genet (GeneUa vulgaris), wluch extends, howeveri 
pretty far north, and is found also in the south.of France, the fallow- 
deer, tbc porcupine (very rare), and a species of ichneumon (flerpestcs 
Widdringtottii), which is confined to the Peninsula, and is the only 
European species of this. African genus. The magot or Baxhaiyi ag>e 
(Jnuus eamdaius), the sole ^ccies of monkey still .found 'wild in 
Europe, is.also a native ot Spain, but only .survives on the rock oi 
Gibraltar (g.v.). Ol the mammals in which Spain shows moreafifiaity 
to the fauna of central and northern Eur^e, some of the. most 
characteristic arc the Spanish lynx (Lynx pardimtsfA species confined 
to the Peninsula, the Spanish hare (Lapm snadritensis), and the 
species mentioned in tbe article PYRSNEsa. The birds of. Spain 
are very numerous, partly because the Peninsula lies in .theiiDttte 
of those birds Of passage whkffi cross from Africa to £ut)ope or 
Europe to Africa by way of the Straits of. Gibraltar. 'Many ipeoic.s 
b^r^g to central Europe witrter.in Spain; tiqieciaUy on then sou tbr 
eastern coasts and in the valley of the Guadalquivir. ' Innumerable 
snipe arc killed in the Gno^qaivir valley and rtoO&ght ito the 
market of Seville. Among the birds >of pi^ may >lw mentioncid, 
besides the cinereous and bedrded vultures, the SpaniShiWaltnre (Cffps 
occuimtaUs), tbe African or Egyptian vulture (NtipkrM fetcHOp- 
terns), whi(^ is found among all thcmountainsiof (he Peminstte. 
the SpaniMi imperial eag^ ^gtsila Adalberti), the short-toed eagle 
(Cfreosfui gallicus), the southm eagle-owl (iBnbo atiunitnsis), and 
various kites and falcons. Among .gailinacaous birds besides .the 
red-legged partridge, which is met with everywhere on the etoppea, 
there are fora^aiiotibe Pierocies olehita and P. ttrenarinsi andamong 
the birds of other o'idezs are the southern shrike (Lanius stmuUoH'- 
Ms), the Spanish tpacrow (Passer eykfsstu), and .tbeibiue .magpie 
(Cymnepiea eooki). The last is highfy remarkable ;on account lOf 
its distribution, it being confined to Spain while the species: lOMt 
.dosely allied to it (Cyamopica cyanett) belangs to the rest oiiAtia. 
The flamingo <it found native in the-Baleanc Islands and on the 
southern coasts, and a stray toeciiam is ooea s i nn s H y aeeO; ioB 
the taUe-land to New Ca^e. Other^ds peculiar to 'the'Wbth 
are-two species of qnaUs, the Andalusian hemipode (jF«ii«i*'ty(reflj»#). 
confined to tbe plains of Afldahisia, tfas'SOutlura shearwater (Pawpaws 
.ciwertus), and other water-birds. Amphdbiaas and iiaptils^AXr 
pi^calwy numeioQs in. the southern 'proyim;es;iaad!amam west 
tbe most femarkaUe ate the large soatlM)rfi'Or.eyadl'Hiardf(is«fl«f* 
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lilon tibon $pecies a^u^:t6i^es, moy u£ ibum pnclamic, have 
been eouotecl in the province of Madrid alone. Be^ea the ordinaiv 
Eurwean worpipc, 'which is ^e);ai in sacthem‘Eurc^, there u 
another species, the sting of which isisaid to,he StlU rnoce severe, 
found chiefly in the basin oi the Ebro. Xrout abound in the moun¬ 
tain streams and hikes, barbel and many other cpecleadrCyOrtn't'diw 
in the livers of the plains. For the sea fauiia,SBe under Pishtries 
below. 


Territofial Divisions and PeiptUaHen.-^Wor 

adlfiiniStfatlve purposes the k^dom of Spain . >i‘»'sa a>»i 

has since .1S33 been divided into fbrty-nino 
proviaoes, forty-seven of" which belong to 4 he ■ Vrovinoes. 
mainland. UefWe the mainl^ was 
divided into thirteen promces, also enumeg^' castfle ~ 
rated below, which took their names froni : Madrid ! 
the sndeitt kii^dDms and principalities'lOut'df Guadalaiara . .. 
which the modem kingdom was'built'up. AH Toledo . ... 

the continental povinces, ancient and modern, ciSrSiRsal * * 
as also the Bwaric felands, Canary Wands, 

Annobtm, Ceuta, Corisco, the C^fiarinas, Burgos ^ 

Fernando Po, the Muni River Settlements and lx>grofio ! ! ! 

Rio de Oro are described in separate articles. ^tander . . 

It is probable that the population of Spain ^**^4 ' * ' 

attained its height during the early Rontan ' * | 

Empire, wdien it has been estimated, though Palencia I ! ! 

of course on imperfect data, to have numbered VtdladoUd . . 

forty .or fifty millions. The best evidence of a Asturias , . . 

dense population in those days is that afforded Oviedo . . . 

by the specific estimates of ancient writes .Leon. 

for some of the larger cities. The population Salamanca . . 

of Tarraco (Tarragona) was estimated at 9^ ' " " 

millions, end those of Nova Carthago (Carta- j ’ * * 

gena), Itai’ca (Sevilla la Vieja), and other cities ' ' \ 

at several hundreds of thousands. Emcrita .etcern ! 

Augusta (Merida) had a Roman garrison of Qgifcia 
90,000 men, which also implies a large popu- Corunna (CoruSia) 
lation. Bn^' . . . 

The first Spanish census was made in 1594, ^rrttvedm. " ' * 
but some of the provinces now included in the , * *. 

kingdom were not embraced in the enumera- * 

tion, so that the total population ass^ed .to .Granada I ! I ! 

Spain within.its present limits for that date , is Malaga I . 

obtained by adding’ithe<results of enumerations Cordova . . . 

at different dates in the provinces then ex- i““ ; ■ • • 

eluded. The total thus arrived at is 8,206,791. Seville! 
No other census took, place till 1787, when .JHadwa I ! I ! 

the total"was found to be 10,268,150; and "vatentfa . . . .' 

t 3 iis census was followed by another in 1797, 'ChsttlldU'de to Mana 
whenthepopulationwas returned as 19,545,221. " 'V^ncto , - • 
Various estimates were .made within, the next,. AHcante . , . . ; 

sixty years,ibutItlw oenSas of 1857 proved Mercia . .. . .. . 

tiiat sdme 6f'these estimates must have been “ • • • 

pitly b^w truth. The total pqpulation , ' * ’ ’ 

thenaacectainedtoexisUn;% 5 ainvmsi 5 , 46444 <j, | * . *. 

uiiinoreaise'ufinot much less than 50 % since Oerona ! I I !■ 

flie census ■'bf"i7'97. 'Between ito and'1877 ‘Barcelona ... 
thep^lation increased to 1^(131,869; and ^ Tarragona , . . 

1897 >it. had lisen to i8,s3a|475. .The anauat Angoa . . ... ... 

»tc Jftf'aereaee during this fteriod forty Huesca . . . . ... 

jpears wets'Ie^ than-jg' %V'df'It>wer-than'that ■ ” ‘ 

ti..Wjy,dther‘.‘European state,, exp^t Tri^ce., iw-™,*, Wava»>. 
u later years.rof the 19th'eeatury. .The . .-isavarre 


the ^diovermeotioped netiinccease.of, i^^5o 




acceleration .in the annual ,zate. ltd. .increase after thf Carlist 
\Vars of 1874-76 is largely .attejbdtable to the pro^rity 
caused by railway development .'between 1877 and 1887. It 
would ;be unjustifiable to assume from-the inadequate data 
available ffiat the Spanish people retains the vitality whjjJh 
characterized it from 1797 to 1857. It is, howevo:, clw from 
the census returns .that at the beginning 'of the noth century 


Afea and Popnlation of the Fortner and Present Provinces. 


Troviaoes. 

Area in 
sq. m. 

Pop., 1837. 

Pop., 18S7. 

Pep., 1900, 

Pop. per 
-sq.-m., 
■igao. 

d 4 ew Castito. 




27.935 

1.477.915 

■ 1.778,235 

Ij 923<320 

v6o(8 

Madrid . 




3.084 

475.785 

683,484 

77.5.034 

251.3 

Huadatoiara 




4,676 

I99>o88 

005,040 

200,186 
376,814 . 

42-8 

Toledo . 




51919 

. 328,753 

356:398 

65-6 

Cuenca 


• 

• 

6,636 

« 29,959 

0461091 

249,696 

. 87'6 

OiadadiReal 


• 

• 

7,620 

244,328 

>2^,242 

92 l,/ 5 «o . 


Old Castile. 
Burgos . 


• 

• 

• 

• 

25.37* 

5,480 

1,609,948 

333.356 


’•Sfi 

■189:376 
276,’093' ‘ 

70-3 

6r‘8 

togrofio . 



• 

1,946 • 

273,812 

283;430 

97‘3 

^tander 



• 

2,108 

214(442 

249,116 

180-9 

Avito . . 



• 

3.042 

164.039 

tgs.s*! 

200,437 

239.243 

63.9 

Segovia . 



• 

*.635 

I 46;839 

147,468 

285,970 

'255.9*7 

60-4 

Soria 



» 

3.983 

157,008 

150,462 

37-7 

Palencto . 




3.256 

189.349 

192,473 

59-2 

VtdtodoUd 




2,922 

244.0*3 

271,162 

278.561 

93-3 

Asturias . 




4.205 

3 * 4.589 

6151844 

627,069 

149’2 

Oviedo . 




4,205 

5 * 4.529 

615/844 

, 627/)69 

.149.1 

.Leon. . . 




14,862 

862,1434 

'984.722 

982,393 

'66.1 

Salamanca 



■ 

4 . 8*9 

*63,526 

320,588 

3*0,763 ' 

'« 6.4 

Zamora . 
Leon . . 


• 


4.097 

5.936 

249:162 

348.735! 

274,890 

389,233 


67.2 

•65.0 

Estremadara 


• 

• 

16,118 

797.215 • 

808,685. 

882,410 

547 

BadajoZ' . 


• 

* 

8,451 

404,982 

476473 . 

520,246 

ei'G 

.eSceres . 




7,667 

302.234 

. 332.422 1 

.362,164 

47 - 2 . 

Galicia . . 




*i;a 54 

2,776,879 

1.967,239 

■1.(980,515,, 

275-8 

Comnna (CoruOa) 


3.031 

552*.989 

63 fli 9*7 ' 

653:556 


Lugo 

, 



3.814 

424,186 

438 h >76 

463,386 

U 3‘0 

Orrase 




2 ,fi 94 

372.828 

423.237 

-4041922 

1501 

Pontevedra 

« 



1.695 

' '428,886 

478/599 

437(262 



ii.77.7 

3 .. 16 o 

.4.928 

2At2 

5.299 

5.203 

2.834 
5.428 
3.9*3 
8i8$o . 

41*50 
*iS8f . 


2.937.283,. 
3 f 5 .f >64 
444.829 
451.406 
351.53C 
345.879 

3190.192 
463.486 . 
274.392 
2,246,485 
>280,9x9. 
1606^608' 
378 »s 8 
' 582,087 
201,118 
;^;969 

..1,652,291. 

306,9941 

310,970 
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the nation was well able to make good the numerical losses 
involved by a serious war; that its numbers tend to increase 
steadily; and that the rate of increase has hitherto shown a 
marked acceleration in periods of commercial expansion. 


The estimated area and population of the Spanish possessions 
in Africa, exclusive of C^uta, are shown below :— 



Area in sq. m. 

Pop. 

Rio de Oro. 

7o;ooo 

I.^OjOOO 

Muni Rivur Settlements .... 

9,doo 

140,000 

F'^rnan lo Po, Annohon, Corisco, &c. 

800 

22,000 

McliUa, lliu, Ac. 

40 

15,000 

Totals . . . 

80,040 

307,000 


Its extraordinary lack of population differentiates Spain from 
every other country jKjssessed of i-qual natural advantages and an 
historic civilization. Spain occupies an unsurpassed geographical 
position; its resources are rich, varied and to some extent un- 
exploitod; its inhabitants include the Basques and Catalans, noted 
for their commercial enterprise, and the Galicians, noted for- their 
industry. Nevertheless this country, which appears, more- than 
2000 yoats ago, to have supported a population nearly thrice -as 
numerous as its present inhabitants and larger than that of the 
United Kingdom in 1901, is almost as thinly peopled as the most 
deserted province of Ireland (Connaught 94-5 inhabitants per sq. m'.). 
The depopulation of Spain dates certainly from the Moorish con¬ 
quest, jxissibly from the earlier Visigothic invasion. The Moors 
decimated the native population; when they in turn wtie expelled, 
the country lost not only a numerically large sect ion of its inhabitants, 
but the section best able to develop its natural wealth. The wars 
of the i6th, lytli and iHth centuries, and the vast potentialities of 
fortune which dri-w men to the Spanish colonies in America, caused 
a further serious drain upon the population. 

As regards the distribution of population between town and 
country, Spain contrasts in a marked manner with Italy, Spain 
having but few large towns and a relatively large country population. 

Communications. —Tlie communications in Spain were greatly 
improved during the iptli century. In 1808 there were little more 
than 500 m. of carriage roads; in' 1908 the aggregate length of the 
state, provincial and municipal roads was about 40,000 m. But there 
are still many parts of the country where trade—and especially 
mining—is retarded by the want of good roads. In the mountainous 
districts, where there are only narrow paths, Irequently rather 
steep, it is still not uncommon to meet long trains of pack-mules, 
which, with ox-carts for heavier goods, constitute the sole means 
of transport in such regions. 

Railways have made great advance since the middle of the igth 
century. The oldest line is that from Barcelona to Matard, 17J m., 
which was opened on the 28th of October 1848. From 1850 onwards 
the rate of construction increased apace, and during the last decade 
of the 19th century about 205 m. were opened to traffic evoiy year. 
In January 1910,9020 m. had been completed, and the whole kingdom 
was covered by a network of railways which linked together all the 
principal towns. The Spanish railway system at this time com¬ 
municated with the French at Irun and Porlbou, west and east 
respectively of the Pyrenees; and with the Portuguese at or near 
Tuy on the northern frontier of Portugal, and near La Fregeneda, 
Ciudad Rodrigo, Valencia de Alcintara and Badajoz on the £. All 
the Spani.sh railways belong to private companies, roost of which 
have received state subventions, and they will fall in to the govern¬ 
ment mostly at the end of 99 years. In granting a concession for 
a new railway the practice is to give it to the company that' offers 
to ebnstmet it with the lowest subvention. For stral^cal reasons 
tile Spanish gauge was made difierent from that of France; and 
military conadferations long postponed the construction of asiy 
railway across the Pyrenees. The roads which wind through [he 
Pyrenees in northern Aragon, Navarre and Catalonia had long b^n 
the channels of an important traffic, although great inconrepieQce 
was caused by the snow which blocks the passes in wiajtct. ,In 
188s the French and Spanish governments proposed to overcopie 
this ptotacle by constructing two railways: one from? Huesca to 
C^ron, tfaioagh the Canfranc Pass, and through an idtemational 
tunnel whu^ |was to be built at Sompoit; the other from the Ari^ge 
railway syatUm to the Spanish northern ay.stem in the province 
of Lfoida. The first line was completed on the Spanish side-as far 
as Jaca, the second was Only surveyed; both were.opposed by the 
ministries bf War in the -two countries concerned. The matter 
was taken tip at-the beginning of the.aath epntury by M. Delcassb, 
the French minister for.foreign afiaiH|«i 4 on the i8th of August. 
1904 a oonventitm was signed provj^g for the construction of 
(r) flie Hueaca-Oloron lino, (a) a iW.B’om Ax les Thermes in the' 
Antes to RipoU in CataloM,^) a line from St Girons in the 'Ariteo ' 
-to Sort, ancf thence <|o Emtat. the Spanish government agreed 
to finish the lArida-Sortwntlon by 1915, and the Nognera Pallaresa 
valley was chosen ewfthe route fnna Sort to the frontier, where 
junction wiiJi the-Atnnch'-tgilways would be •ffeoted through jhe, 
Port de Sttluu. AH-fbine schemes weru-Mtihed-ih 1904 by the Cortes 


and the French Chambers. Seventy per cent, of the railways of Spain, 
and an even larger proportion of the tramways and narrow-mugo 
railways, especimly m mining districts, have been constructed and 
worked with foreign capital. The postal and tcle^phic services 
have been placed on the same footing as in other civiUiM countries. 
In 1907 the number of letters and post-cards carried in the inland 
service was 133,201,000, in the international service 44,219,000. 
The length of state telegraph lines increased from 6665 m. in 1883 
to 20,575 m. in 1903. In tgoy there were 84 urban telephont 
systems and 71 inter-urban circuits. 

Agriculture. —Agriculture is by far the most important Spanish 
industry. In general it is in a backward condition, and is now much 
loss productive than in the time of the Romans and again under 
the Moors. The expulsion of the latter people in many places 
inflicted upon agriculture a blow from which it has not recovered 
to this day. Aragon and Estremadura, the two most thinly peopled 
of all the old provinces, and the eastern lialf of Andalusia (above- 
Seville), have all suffered psuticularly in this manner, later occupiers 
never having been able to rival the Moors in overcoming the sterility 
of nature, as in Aragon, or in taking advantage of its fertility, as in 
■Andalusia and the Tienu de Barros. In some districts the imple¬ 
ments used are still of the rudest description. The plough is merely 
a pointed stick shod with iron, crossed by another stick which serves 
as a share, scratching the ground to tlw depth of a few inches. But 
the regular imiiortation of agricultural implements betokens an 
improvement in this respect. In general there has been consider¬ 
able improvement in the condition of agriculture since the introduc¬ 
tion of railways, and in every province there is a royal commissioner 
entrusted with the duty of supervising and encouraging this branch 
of industry. Among other institutions for the promotion of agricul - 
tute the royal central school at Aranjuez, to which is attached a 
model farm, is of special importance. Of the soil of Spain 79-65 is 
classed as productive; 33-8 % being devoted to agriculture and 
gardens, 20-8 to fruit, 19-7 to grass, 3-7 to-vineyards, and i-6 to olives. 
The land is subdivided among a very large number of proprietors; 
oyer 3,400,000 farms or estates were assessed for taxation in 1905. 

.The provinces in which agriculture is most advanced are those 
of Valencia and Catalonia, in both of which the river valleys are 
thickly seamed with irrigation canals and the hill-slopes carefully 
terraced for cultivation. In neither province is the soil naturally 
fettiie, and nothing but the untiring industry of the inhabitants, 
favoured by the rivers which traverse the province from the table-land 
of New Castile and the numerous small streams (nacimientos) that 
issue from the base of the limestoue mountains and by the numerous 
torrents from the Pyrenees, has converted them into two of the 
most productive regions in Spain. In the Basque Provinces and 
in Galicia the cultivable area is quite as fully utilized, but in these 
the difficulties are not so great. The least productive tracts, apart 
from Aragon and Estremadura, are situated in the south and east 
of New Castile, in Murcia, and in Lower Andalusia—the marshes 
or marismas of the lower Guadalquivir and the arenas gordas between 
that river and the Rio Tinto. By far the greater part of the 
table-land, however, is anything but fertile, the principal exceptions 
being the Tierra de Campos, said to be the chief corn-growing district 
in Spain, occupying the greater part of Palencia in the north-west 
of Old Castile, and the Tierra de Barros, in the portion of Badajoz 
lying to the south of the Guadiana in Estremadura. 

Except in Leon and the provinces bordering on the Bay of 
Biscay and the Atlantic, irrigation is almost everywhere necessary 
for cultivation, at least in the case of certain crops. Almost all 
kinds of vegetables and garden-fruits, oranges, rice, hemp and 
oUier products are gunorally grown solely or mainly on irrigated 
land, whereas most kinds of grain, vines and olives are cultivated 
chiSy on dry soil. The water used for irrigation is sometimes 
derived from springs and ri-vers in mountain valleys, whence it 
is- conveyed by tong canals (aceguias) along the mountain sides 
and sometimes by lofty aqueducts to the fields on which it is to 
be used. Sometimes the water of entire rivers or vast artificial 
reservoirs (pdntano.s) is used in feeding a dense network of canals 
distributed over plains many square miles in extent. Such plains 
in V^encia and Murcia are known by the Spanish name of huertas 
(gardens), in Andalusia by the Arabic name of vegas, which has 
the same meaning. Many of the old irrigation works—such as 
those of the plain of Tarragona—date from the time of the Romans, 
and many others from the Moorish period, while new ones are stlU 
being laid out at the present d*y. Where no running water is 
avaitoble for irrigation, water is often obtained from wells by means 
of waterwheels {norias) of simple construction. In most cases Such 
wheels merely have earthenware pitchers attached to their circumfer¬ 
ence by moans of wisps of esparto, and are turned by a horse har¬ 
nessed to a tong arm fitted to a revolving shaft. In recent years 
many artesian wells have been supk for irrigation. In all, about 9 % 
of the entire surface of Spain ijs artificiaUy watered, but m 1900 the 
government adopted plans feir the construction of new canals and 
reservoirs on a vBst scale. The system -was designad to bring a 
gtwtly increased area of arid or seim-iarifi land under irrigation. 
The irrigated portions,of the Ebro and ^agua valleys yiejd twrive 
times as large a crop per acre as the unirrigated. 

Cereals constitute the principtd object of cultivation,-sna among 
these wheat "tnim first, tbs next in iaportanoe bedng bai!lsy 4 :tha 
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chief fodder of horses and mules. Both of these grains are cnltivatod 
in all parts, but chiefly oh the more level districts of the two Castiles 
Orafn. plains of the Gnadalquivir 

basin. Oats and rye are cultivated mdy in the mgher 
parts of the mountains, the former as a substitute for barley in 
feeding horses and mules, the latter as a breadstuff. Maise also 
is cultivated in all the provinces; nevertheless, its cultivation is 
limited, since, being a summer crop, it requires irrigation except 
in the Atlantic provinces, and other products generally yield a. 
more profitable return where irrigation is pursued. Rice is cultivated 
on a mrge scale only in the swampy lowlands of Valencia. Among 
cereals of less importance are buckwheat (in the mountainous 
regions of the north), millets, including both the common millet 
{Panicum miliaceum) and the so-called Indian millet (Sorghum 
iiulgart, the jodri of India, the durrah of Africa), and even (in La 
Manciia) guinea-corn (Penicillaria spicata). 

Among the natural products of the soil of Spain, in regard to 
quantity, wines come next to cereals, but the only wines which have 
Wlae* ® world-wide reputation are those of the south, those 
of AUcante, of Malaga, and more particularly those 
which take the name of “ sherry," from the town of Jerez, in the 
neighbourhood of which they are grown (see Wine), From 1880 
to i8go when the French vineyards suffered so much from various 
plagues, and when Spain gave a great impetus to her foreign trade 
by numerous treaties of commerce, none of her products showed 
such an increase in exports as her wines. The vine-growing districts 
had formerly been mostly in the provinces of Cadiz, Malaga, Broe- 
lona, Aragon and Navarre. Then the vineyards spread all along the 
Ebro vjUley and in the Mediterranean seaboard provinces, as well 
as in New and Old Castile and Estremadura to such an extent that 
wine is now prorluced in all the 49 provinces of the kingdom. The 
average result of the vintage was estimated between 440 and 500 
million gallons in 1880 to 1884, and it rose to more than double 
tliat amount towards i8go, and amounted in i8g8 to 88u million 
gallons. In that year the total area under the vine was 3,54^,375 
acres, in 1908 it was 3,136.470 acres. In the hey-day of the cultiva¬ 
tion of the vine Spain sent the bulk of her wine exports to France. 
The imposition of high duties in France on foreign wines in 1891 
dealt a severe blow to the export trade in common Spanish wines. 
The export of wines of the south—Jerez, Malaga and other full- 
bodied wines styled generoso —did not suffer so much, and.England 
and France continued to take much the same quantities of such 
wines. There is also a large export of grapes and raisins, especially 
from Malaga, Valencia, Almeria and Alicante. The Spanish vines 
liave sufieretl. like those of France, from mildew and phylloxera. 
The latter has done most damage in the provinces of Malaga and 
Alicante, in Catalonia, and in some parts of the Ebro vailev in 
Navarre and Aragon. The vines whose fruit is intended for table 
use as grapes or raisins are trained on espaliers or on trees, especially 
the nettle-tree (Celtis australis). 

Among fruit-trees the first place belongs to the olive. Its range 
in Spain embraces the whole of the southern half of the table-land, 

- the greater part of the Ebro valley, and a small strip 

on the west coast of Galicia. Along the base of the 
Sierra Morena from Anddjar to the vicinity of Cordova there run 
regular forests of olives, embracin|( hundreds of square miles. 
Cordova is the headquarters of the oil industry, Seville of the cultiva¬ 
tion of olives for table use. In 1908 the yield of oil amounted to 
3 (>. 337,893 gallons. Oranges and lemons, excluded from the plateau 
by the severity of the winter cold, are grown in great quantities on the 
plains of Andalusia and all round the Mediterranean coast; the p^ 
of the bigarade or bitter orange is exported to Holland for the manu¬ 
facture of Curasao; and figs, almonds, pomegranates, carobs and 
other southern fruits are also grown abundantly in all the warmer 
parts, the first two even in central Spain and the more sheltered 
parts of the northern maritime provinces. In these last, however, 
the prevailing fruit-trees are those of central Europe, and above 
all the apple, which is very extensively cultivated in Asturias, the 
Basque Provinces and Navarre. In these provinces, large quantities 
oi cider are brewed. The date-palm is very general in tte sou^- 
eastern half of the kingdom, but is cultivated for its riuit only in 
the province of Alicante, in which is the cel^rated date-grove of 
Elche (g.v.). In the southern provinces flourish also various sub¬ 
tropical exotics, such as the banana, the West Indian cherimoya, 
ana the prickly pear or Indian fig (Opuntia vulgaris), the last fre¬ 
quently grown as a hedge-plant, as in other Mediterranean countries, 
and extending even to the southern part of the table-land. It is 
roecially abundant on the Balearic Islands. The agave or American 
aloe is cultivated in a similar manner throughout Andalusia. 

Cotton is iu>w cultivated only here and time in the south; but 
sugar-cane is, with sugar-beet, becoming more and more (ff a staple 
Sorer in the provinces of Granada, Malaga and Almeria. Its 

■ cultivation was introduced ly the Aiabe in the lath 

century or later, and was of great importance in the kingdom of 
Granada at the time of the expulsion of the Moors (1489), .but has 
since undergone great vicissitudes, first in consequence of Ae intro- 
duotion of the cure into America, and afterwards because of the 
great devdcq>ment of beet-sugar in central Europe. The industry 
received a powerful stimulus from .the loss of the Spanish colonies 
in .(898, which freed the Spanirir grow«B from the rivalry .of their 


most successful competitors in the liome market. In 1901 the 
official statistics showed 2S cane-sugar factories and 47 beet-sugar 
factories with an annual output of about 100,oon tons. * 

In the production of pod-fruits and kitchen vegetaMes Spain is 
ahead of many other countries. The chick-pea forms part of the 
daily food of all classes of the Inhabitants; and among „ 
other pod-fruits largely cultivated are various kinds ™8*"*'*^ 
of beans and peas, lentils lErvum Ims), Spanish lentils {Lalkvrus 
sativus) and other species ol Lathyrus. lupines, &c. The principal 
fodder-crops are lucerne (Medicago saliva) and esparcette (a variety 
of sainfoin). Clover, particularly crimson clover (Trifolium tn- 
camatum), is grown in the northern provinces. Among vegetables 
garlic and onions take the cliief place, and form an indispensable 
part of the diet of all Spaniards; besides these, tomatoes and Spanish 
pepper are the principal garden crops. Among the vegetable 
products noi yet mentioned the most important are the mulberry, 
grown in almost all provinces, but pffincipally in those bordering 
on the Mediterranean, and above all in Valencia, the chief seat of 
the Spanish silk production and manufacture; tobacco, which is 
also imported, hemp and flax, grown chiefly in Galicia and. other 
northern provinces; among dye-plants, madder, saffron, woad 
{Jsatis Hnetoria), and wild woad or dyer’s weed (Reseda lutsola); 
pound-nuts (Arachis hypogara), grown for their oil. for the pre¬ 
paration of which the nuts are exported in considerable quantity 
to France; liquorice, cummin, colocynth. &c. Esparto, chieflyfrom 
the arid lands of the south-east, is largely exported to Great Britain. 

Despite all the efforts of the breeders and of the government, 
a decline has gone on not only in horse-rearing, but also in other 
classes of livestock since 186,3. Among the causes ' 
assigned for this decay is the fact that horse, sheep, 
goat and swine rearing is becoming less remunerative. Heavy 
taxation, aggravated Iw unequal distribution of the burden, owing 
to insufficient surv^ of the assessable property, ha.s also contributed 
to the decline of this and other branches of Spanish farming. 

The only animals belonging to Spain still noted for Ihoir excellence 
are mules and asses, which are recognized as among the best to be 
found anywhere. Goats are mostly bred in the mountainous 
districts all along the Spanish side of the Pyrenees from Biscay to 
Catalonia, and in Badajoz, C&ceres, Ciudad Real, Granada and 
Leon; swine in Badajoz, Lugo, Oviedo, CSceres and Cm-onna. The 
pork and hams of Estremadura are famous ; goats’ milk and cheese 
are important articles of diet. In some districts a single peasant 
often owns as many as 3000 head of goats. Besides the cattle 
reared for field-labour and (in the northern provinces) for r^ular 
dairy farming, bulls for bull-fighting arc specially reared in many 
parts of the country, particululy in the forests of Navarre, the 
mountains separating the two Castiles, the Sierra Morena, and the 
Serrania de Ronda in Granada, and also in separate enclosures on 
the islands of the Guadalquivir. Spanish sheep, which once formed 
so important a part of the national wealth, are far from having the 
same importance at the present day. ‘The most famous breeds 
of Spanish sheep are the merinos or migrating sheep, which once 
brought immense revenues to the state as well as to the large 
proprietors to whom they mostly belonged (see Mbuno). These 
sheep are pastured in different districts in summer and winter. 
Their winter quarters are in the lower parts of Leon and Estremadura, 
La Mancha, and the lowlands of Andalusia, their summer quarters 
the more mountainous districts to the east and north (Hasencia 
in the province of Cdceres, Avila, Segovia. Cuenca, Valoicia), which 
are not so much affected by the summer droughts of the Peninsula. 
'The mode of the migration and the routes to he followed are pre¬ 
scribed by law. Each flock consists of about 10,000 sheep, under 
the command of a mayoral, and is divided into sections containing 
about louo each, each section under the charge of an overseer 
(capatae),'Klm is as-sisted by a number of shepherds {pastoral^ attended 
by dogs. The shepherds, ruddy clad in a sleevdess sheepskin 
the wool outside, and leather breeches, and loosely wraw^ 
m a woollen mantle or blanket, are among the most striking objects 
in a Spanish landscape, especially on the table-land, the m^gation 
to the summer quartets iMes place at the beginning of April, the 
return at the end of S^tember. At one time the owners of merino 
flocks enjoyed the right of pasturing their sheep during their migra¬ 
tions on a strip of ground about 100 yds. in breadth bordering the 
routes along which the migrations took place, but this right (the 
mesta, as it was called) was abolished in 1836 as prejudicial to cul¬ 
tivation. The numbers of the merinos ,have been greatly reduced, 
and they have been replaced by cooise-wooUed breeds. 

Fisheries ,—^The casing of tunnies, lardines, anchovies and 
salmon on the coasts emplo;^ large numbos oi fishermen (about 
67,000 in 1916). and the salting, smoking and packing of the first 
three give esqiloyment to many othen. Jn 1910 there were alxMit 
400 sardine-curii^ establishmenta in tha Idngdom. . 

Minerals.—The mineral resources of Spain ore as yet w from 
bebig adequately turned to acconnt. Mo European country {noducv:i 
BO great a variety of minerals in large amount, and in-^e productiou 
of coppw ore, Irad ore and mercury Spain heads the list. In the 
prod^ion of salt and ailvier it is excrilad only by Ausiria-HiUliganr, 
and. as. regards silver, Aot; always even by it. Btm.ore Is chiefly 
ojttained in Biscay and Murcia, the former yiddi&g by far the greater 
quantity, but the latter yielding'the. better quality. 
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All except a small fraction of the copper ore is obtsuned from the 
province'of Huelva, in which lie the well-known mines of Tharsb 
anti Rio Tinto {q.vi). The load ore is obtained chiedy in Marcia 
and Jaen. The famous mines of Lindres bdong'to tlie latter province. 
AcirentiferouS' load ia chiedy produced in Almeria. which also pro- 
iluccs most of the silver ore of other kinds except argentiferous 
copper ore, whioh is entirely obtained from Ciudad Real. The 
still’mere celebrated mercury mines of Almaden {q.v.), tire richest 
in the world till the disoot ery of the Californian mines of New 
Almadeni bdong tO 'Qudal Real, wd this province, together ■with 
that of Oviedo, fumislies the whole of- the Spanish production of 
this mineral. Spanish salt is partly marine, partly derived from 
liTine-sprmgs and partly from rock-salt, of v^ch last there is an 
entire monntain at Cardona (y.v,) in Barcolona. Coal is chiedy 
o minetl im Oviedo, Palonoia and Cordova. The production is 
<|Uite iiisiipiificant compared 'with the extent of the coabbearing 
Ixids. whirhareiestimBteii to cover an area of about 5500 sq. m., of 
which neariy athird belongs to Oviedo. Among the less important 
Spanish minerals are manganese (chiefly in Ciudad Real), antiinoiiy, 
gold, cobalt, aodic sulphate, sulphate of bai'ium.(baryte), phosphorite 
ifonnd in Cdceres), alum, sulfur.; kaolin, lignite, asphalt, besides 

variety of'building and ncnamontal stonas. In njoj the workmen, 
employed on mines in Spain mmibaiied'iios.noo, and the total value 
of the output was estimatort at 1^7.7.34,1105. liy the lanv of the 
oth' of ^ly 'r.850, a large number'm important mines, including all 
1 'ia salt-works-and rock-salt mines, were reserved as state property, 
but fluancial necessities compeUed the govommentto surrender oue 
mine after another, so that at present the state possesses only the 
nwreury mines and some salt-works. Many of the mines have been 
granted to fooeign (principaUy Biitisb) companies. 

Munufactures .—The maritime provinces, being, those most favour¬ 
ably situnited' for tire import of coal, and, where’ necessary, of raw 
material^ arethe chief seats of Spanish manufactures. The principal 
manufacture is that of cotton. The exports of Spanish cotton goods 
worei until tlie close of tiw igth oentury, hardly worth mentioning 
outsida the cokmioi markets, which took an average of two millions 
starling inthc decade i 3 fitl-ii 8 p 6 . This outlet is now ulmost closed, 
as the new maertters ofCuba, IA>rt»Ricoand the Idiilippines no longer 
protect Spanish) imports against European and Amorican com- 
]H!tv(ors. But this loss hut been to a. great extent compensated 
bv the expansion of the homo, motket for cottoa, and the Spanish 
rannufxcturors aro'unable to meet tlie wants'of the population, largo 
i|uantitios of cotton goods lieing imparted every year. The eotton 
industry mis long principally centred uiiCataknu, and' mainly in 
1 he pTovltwe' 'and' town of ^tceloma. famed also for their manu- 
lactureS'Of lace, 'woollen and linen goods. The nurthem provinces, 
(".ipecially Cuipiizcoa and' Biscay, Navarre and Oviedo, have 
follownd in the wake of Cotalooia far linen and cotton industries 
and fet papenmiUs. Elax-apinning is conftiied to. Oalicio., The 
silk iod»stry;"tliougli lisiadcquale to. meet tlio home demands, is 
.-.cttoC' in Valencia, Miiniia and Seville. Metal indnstcies, at fleet 
limited tO'tlielBusque Provinces, paiticularly around Bilbao, have, 
spread to Aaturfas, Almeria, Galicia, near the great ore beds and' 
in tho vicinityiof>niany cool-enines. In the same Asturian 'distifats: 
the government) has its foundries and' factariss for snaking arms at 
la, Trabta 'mub(i>viedo,[|>oledo being only now famous for its blades 
and) daoorativo iworlt, while the foandrWs at 'flcsdllo and. Segovia are - 
unimportant compared 'witb'those of Asturias. The manufacture 
of'loather, onnthtr !tp,ani)«h industry of tfld renown,it stilt extensively 
carried'on in Catakma and elsewhere, but the makfag of terdwefa 
lias tong oaasod to be a ^wslaiity of-Conlova, front which it takeS' 
its name, Gloves are mads in Seville..and .Madrid, shoes in the' 
Baleario Isles,) chiefly far Ciiba and Porto Bioe. Tlie esparto it 
twisted dntocordS)and ropes and the staple matting so.common on ' 
the'floerS'of'Spani’flt'hoasesofallclassta,therstoa. Soap,chocofate 
and ceirkiniandfinietures>!rre amtmg the.prospcnnia'industries. The ^ 
same mwy he 'said of ehareoal, both' fair heating'and mechanical r 
purposes. 'Tlgr large' funiaces for the flistUIMion of mercury at' 
Ahnaden sveto at one tnne heated solely with ohascoal oMained ' 
from the Cfrdw The <010111^ of poreelaiin •!» cliiefly 

carried on at Seviile. The witir of tarifls between franco •and Spain 
after •flpswas.an indticemont tor aM'extraordtaarydevekipiMnt to 
the tnahing of' brandyknd liqueurs of every kind, of fruit preserves, 
potterb'bloats, &t., in Navarre, the Basque Provinocs, uitalonia, 
and Etveb to'Vallatlfltid ond Andalusia. Specisi nention must be ' 
made o! t)l*i«fasufaeltn«,‘df tohaoco, a )iDyal' monopoly, farmed > 
out to a company, wht'‘h'inereaaed 'the )faetories fro>in seven to' 
twelve'and'b^n hy 'pay*ng'll<ie'«easury)£s,40O3X». annually. 

The dtcui«’'fotlo>winc'the SpauMh-Atnerlton Tlfar (iHp^ipofl), 
wbich-mayb* regwiiad' a* » pariod«(itodastrlal Bad.o«mtnwnia1 > 
raeonutitictloBi was toarhed by« very MKitd Inotaasa.to the>uBe'«f) 
electricity for lightfmg, traei^oa and lotlier purposes, Owing to,. 
thuabundanoe of wiailsrupower tobcObtalned la the mowntainOHs 
regions, these new undfaUaltings psoved'ivary'suceesefn’l'. Spain fa, 
on thawtxile, a eounCiy faboae premimlew fans.for tibort of her own i 
rsquisemcntsi Withtoipotgclea 'bame uearMt, cheap'power and ' 
cbean Mfanv a«afletifey.«hera>to>n>eta for nnwli)ladiistiflal dovekm-1 
rnent. It faivlfawtoto,'noteworthy that SpanlMi'CupttaHats are, «s 
aielaNgth 0 i#(v' 4 ndiliflv« ofdhh Catalans, unduly consenmtive. 
Hence the catotalflfifotliEmMtablMnnentPf 'eleoVricai industries was 


almost exclusively subscribed in Germany, Prance, Bdgium, Srritser- 
land and the United States, Jutt as, in the ipth century, the railways 
and mining industries had been maunly financed by. British inve&tocs, 
and the Vafancian silk industry French. Another feature 
the period of reconstruction was the formation of mumesous trusts 
or combtoations of producing companies designed to take ad'vantage 
of the high tarifl, and to restrict compotition, lower expenses and 
raise prices. The paper, sugar, salt, petroleum and motalluigical 
industries were subjected to this process, but in no case was it possible 
to secure a coii^ete monopoly. 

CoBunercs.—jPosseesing vsiW resources and being favourably 
situated for commerce, Spain might be expected to take a leading 
place among the. trading communities of Europe. This it did at 
one time hold, ■when, riie treasure acquired by the discovery of 
America and the conquest of Mexico and Pore was squandered 
in the purchase of various commodities from linghmd, the Nether¬ 
lands and other countries. This period of outward prosperity, 
however, was also that in which the seeds of decline were plantto. 
The expulsion of the Moors from Granada wivs rontemporauieouB 
with the disooveiry of the New World. Hundreds of thousands 
of Moors wore driven out from the country on subsequent occasions, 
and in the. act Spain lost the be.st of her agriculturists and handi¬ 
craftsmen. The Spaniards of that day, excited by the ho^ of 
rapidly acquired wealth apd tha love of adventure, embarked upon 
j a career of discovery, and agriculture and manufacturing industry 
fell into contempt. The loss of all her possassions on the American 
' mainland in the early part of the 19th century dealt a sovoro blow 
to the foraga comrmsce of Spain, from which it only recovered 
about 11130. when, imports and exports began to increase. Alter the 
restoiation of the Bourbons (tSyj) the first cabinet of Alphonse XII.'s 
reign .stopped the operation, of the tariff law of the Revolution 
:md reverted to protection. In rSto a Liberal cabinet revived ttui 
■system of a gradual reduction of import duties to a fixed maxi¬ 
mum, and made commercial treaties with Franco and several other 
nations, which were followed by a treaty with Great Britain in i8&i. 
The foreign commerce of Spain rapidly dcvciojwd in the decade 
iBSa-iSga, Great Britain, France and the United States figuring 
at the head of the imports. Great Britain and Franc* at the head 
of the exports, Tho exports erf Spanish wines to France alone 
amounted to ;^ia,ooo,ooo annually. When France and other 
European nations abandoned free trade for protection towards 1890, 
a strong movement set in in Spain in favour oi protection. In 1890 
the Conservative cabinet of Sefior Canovas raised the duties on 
agricultural prod-ucts, in i8gi it denounced all the treaties of com- 
nieree that inctoded most-favoured-nation treatment clansea, and 
in 1892 a new taritf law established considerably higher duties thtm. 
those of 1882—in fact, duties ranging from 40 yo to 300 %. The 
subseq"®®* revision of the tariff, completed in igoti', involved no 
serious departure from the economic policy adopted in 1890. 

Tho following tabic shows the value of Spanish imports and 
et^rts for a number of representative years after 1848 :— 


Year. 

Imports. 

15 xports. 

1849 

£ 

£ 

6,360,000 

5,240,000 

l8fio 

14 , 843 ',000 

10,982,000 

12,^4,000 

15,983,000 

Ilk'S 

lo.zoz.ooo 

i» 7 « 

20.876,000 

1873 

28,811,000 

l8,o8ij00o 

1880 

28,482,000 

25,909,000 

1885 

30,390,000 

371646,000 

27,920,000 

1890 

37,510,000 

34,196,000 

1993 

33,340,000 

X9OO 

34,49A,ooo 

8 *. 955 iO°o 

1^5 

32,320,000 

50,012,000 


The principal exporte indtido metals amd other•mineralg} Wine, 
sugar, fruit and other alimentary ’subateBcea, eotton and its monn- 
foctaros; animals and their jModucta, including woiil and hair; 
timber and wrought wood. The principal imports inclmie grainj 
dried fish and other food-stuffs; livestock and animal products; 
machinery, vehicles and •ships; stone, minerals, glass' and pottoiy; 
drags and chemical produbts; text^ and raw cotton. OreM 
Britain, France, th* 'Unitied'Statue, Germany and Portugal, nun^ 
in the order of their imperfanto, are the chiM txmsumers of Spimfab 
■exports. The chief rnqportcre to Spain fin the same ordei^ are Great 
Bntaln, Pranoo, Cuba, Gomany and FOrtngul. The foraga ilirede 
iof tho country is oI coarse carriod on mainly by sea, and of the 
land coBuacroe by far the largest proportion is with' or through 
Frigroe. The emaUmss of ■ the'trade with Portugal is partly-due to 
the sinilhntty of tho Chief-praduete-of the two dountries, 

Shipf>ing‘«ni N«vfg<ifich.i—Spain has zt seaboard provinces, with 
more than- izo xrnrts of sedtd inmortanoe. The mercliant aany 
iof Spain', far from decaying (SiroaigR-the loss of her colonies i* »»» 8 , 
seemsto haivc been given frcthrimpetus. Many English aBd FVeson 
stcBimers ha«« been punhasisd 'abroad emd nutionaliiDd. In *905 
the'mercantile mariw Icdmprised 449 steamships of 4']4,84fi tons, 
and ',3141 sailing vessels of 85,385 tons. The salHag vossris aTO' 
decreasing in numbers in the extoior trade, but not Wtho coMting- 
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ttftde; which is decidedly dovelopiiw and occni^ng mere craft. 
It is carried on exclusively under the Spanish nag. The fishing 
fleet,’chiefly sailing boats, is also impor&nt, and is manned by 
a hardy 'and active coast ipapntation. In 1905 19,712 diips of 
i 6,'595,287 tons entered; and 18,053 t®>442,355 cleared. 

BaMng and OeA'/.-'-The Banji: of Spam (BMKSo de Espafta) has 
a charter which has been renewed and enlarged several times since 
its fonn.lation after the Restbmtion, and its privileged note issue 
has hi(d‘ to be gradually and very ikrgely increased' by legislitive' 
authorizations, especially in '1891' and 1(898, as its remtions- with 
the treasuries of ^ain and of her ctflonies increased'; since nothing 
in thc'serviccs rendered by the banfc ttythe puWic ■would ever haw 
justlfibd the growth of the note issue first to thirty- ndllions sterling 
lit 1891; then by quick strides to fifty and over sixty-one millkms' 
sterling in 1899 and 1900. At the close of the rgtn century the 
romodullted batik charter, which is only to'egpirc in igit, anihoRzed 
a mammiim issue of ^roo^ooojooo, on'condition that the bank keeps- 
cash in hand, gold and silver in equal quantities, equal to a third 
of the notes in circulation up to 0 «>,aao,aon, and equal to halt the 
amount issued' above that sura. Gbld has practically disappeared' 
from business of every kind since i8Sr, when the premium began 
to rise; itrcacheda maximum ofreo % during the war with Amenca. 
Afterwards it dropped to about aoin 1900. ' Bank-notes and silver 
coin have been practically the currency for many years. 

Currency, Weights and Measures. —The metric system of weights 
and mcnsiire-s was officially adopted in Spain in 1859 and the decimal 
monctaiy system in 1871. In thceasc of the weights and measures 
the French names were also adopted, with only the necessary 
lingnistic clvingi s. Certain older standards reraairi in common nsc, 
notably the gurntal (of 101-4 lb avoirdu-pois), the libra (1*014 *b 
avoirdupois), the arrola (3J imperial gallons tor wme, zf- imperial 
gallonBforoil),,tho/Bfii^a (ijimiwialbuslielsli In the case of the 
currency the old Spanish name of peseta was retained for the 
unit (the franc, pjo ). Tlie peseta is divided into too eentesimos. 
According to its p-ar value 25-225 pesetas are about equal'to £1, 
1)Ut the actuid: valoo of the peaet.i-ik'altout 7|d. In lavr, thure is a 
double standard of value, sil'ver and gokl, in the, ratio ,of 15^ to i. 
But the only silver coin which is leg^ tender up to any amount is 
the 5-pcseta piece, and the coinage of tliis is restricted. One- 
peseta pieces in silver, and ao-, 10- and 5-peseta'pieces in gold are 
alM> current. Beiore the introduction of the docimal monetary 
system tlie peseta was the fifth part of a peso dura, which was equal 
to ao.reales de vellou, or rather, more tiiau a s-franc piece. The only 
paper money consists of the notes of the Bank of Spain. 

Finance. —Spanish finance passed through m.any vicissitudes 
during the 19th century. In the - reigns of Furdinand VII. and , 
Isabella.lh tba,CKidltms,of the state had,t 04 ufler SDverahsuspensiooa 
of p^xionts of tlicir dues, and reductions both of capital and interest. 
During the Revolution, from 1888 to 1874, matters culminatod in 
banktuplty. Payments of irttorest were only in part resumed after 
the Restoration- in 1876, and to 118821 t<he governmoAf of King 
Alpbonso XII. propos^ arrangemlenia to consolidato tltB< fltnuLkig 
and teisury debts of the Eeninsula in the shajic of ,((70,000,000 
of .4% stock, redeemable in-,40 ymrs, and to reduce and consolidate. 
the OM exterior and 'iniorlor debts, then exceeding ,^86,000,000, in ‘ 
the'f6rin oPjf78,«4o,oo» of cKtorior'4 % debt—exempt flomrtaxation 
undier aafasrseBionttirtdiat efitect wi^ the conocil of foreign bende . 
holdum ip. iondnn on. the aSth of June i88a—and ,^77,840,000 of. 
perpotual'i interiOT 4 %, The colonial debts were not mclhded in. 
those pUtns. Tne debts of Spain were fhrther incteased in 1891 
by a -eonsolidatioB of ,^ki,«oo, 906 i Of flotrting debt turned iH«a,-4 %’ 
redeemaBleistoaki^ilar.to.tbat oi-ifiSa;, and this did not prevent a 
frosb-gtowth lolfluatiag, debts out of annuakdefioim averaging) two 
to three millions sterling during the lastqnarter of the igth century. 
Th6 fldiitihg debt in igoo had sWoIlcn tO ,(!24,243,5oo. The govern- 
ment -of ’ ’Spaht ihavlng guaranteed'the colonial dObth-efi Cuba-and' 
of theiPhilim^cs, when those coilbniks,weni ,kat'ini 289% Spain'waa;: 
further aaddlDd. with .^(t,a«i,oao of cplooial .consolidated debts,; 
and witii the cxponscs of the wars amounting, liesidas. to £$3,24,7*000. 
Conaoflucntly, the Sfianish gf)Vemnrent-H»d once more to attempt' 
to 'makehotH ends meet-by ashSag- itaicreditors'to assent W'dlle' 
suppression, of: all the amarth»ltiOBtofiiim|>arial and colooiitl'dolitai, 
and, toi atax of 20 % .on the cpti^aaf idkthe debts, whilst at the 
same time the Cortes were asted to .authorize a consolidation and 
liquidation of tlm floating and -war dUbtS ajtd asi ' aitmial Increase ; 
of •£3',e6o;ooe'in( already heavy taxatlbiti' 'Hhdbr'tBefieinbdIBeatloBS' 
fix): Spanish dcht'ait.dhci'Okiseinfirtfaei'.egtb.amtuily/'einfiisiMe ratt 
.< 4 !l«ouV««W of' tr«aspry,!debt,.!i»niMitod)of,,£ 4 »^ 7 ftO,iW 30 ol ojftwior., 
debt), stiu tcmuoranly exomptod .from, taxation on .the copditicin., 
of 'Mihg Md' By foftfgncrs, bi ‘£2 ^q;0&,6o 0 of;4% fafterlpr ceitsols;, 
and'-OP£0(>,'60o,-o66 of-neis j^ieOTWlsj rSp&cta^ tWWarwitflWaiging'e 
dobni. hnijmiiuiiy ogojithu total oulBtaosdiagotehtialil4nj,f;a7KXi 
iiad beBn:rQducsd.toi,^e|i,$ajlMWjii^8 ca^lM suiu waxthusappsoie- 
inatjply equid ,te,£2p,.8a perfh^pi tl|e;MipnUtioB,,|«»d,thie apnusl 
charge amMintedTfo aDAftl yys. OT. pSr bSmI;.'' fietwasir iSFttdjd 
I goj' ifh*' toVemieio*'^iln ivsiHfSflBoSsb ',^di,t»Oo,odo-'»i ;f4i»,'66«r,Sd6'' 
andildieoxpsndtliulgStwBsdilprQxliiiKbtiFMiiimipijlafiiBtanviaMliaastMie 
towards |.t!w P%til>iAtPW>8d»' thtplW^lfwMda the, en<L, 

inasSSi-'^^'^tMfc had n^Bjal'wtffibSnf^?® 


the dlstnrbittg infltwnce of tariff revision hi igo6 and the faflure 
of many crops, in 1907. The estimates for igoB showed , that the 
revenue was derived as follows: Direct taxes on land, houses, mines, 
industiy and commerce, Ifvestock, reristration acta, titles of nobility, 
mortga^ and salaries paid by tfio SUte, /i8,02o,8oo; indirect 
taxes, .Including customs, excise, tolls and bnd^ and ferry dues, 
£*4.748.00®: tobacco mcmopoliy, lottery, mint, national propi^y, 
balance from public treasury, &c., £8,85^400: total £41,027,200. 
The pnncmal items of ciqicnditurc were : Public debt, £16,199,300; 
ministry trfwar, £6,301,100; ministry of public works, &c., £3,079,540; 
pensions^ £2;68t,4oo. The total, was £40,926,740. 

Constitution and Government .—Spain is an hereditaiy monarchy 
the constitution of which was voted by the Cortes and ’becttroe 
the fundamental law of the jotli of June 1876. This law fixes 
the order of succession as fojlows: should no legitimate descen¬ 
dant of Alphonso XII. survive, tlie succession devolves first 
upon his sisters, next upon his aunt and her legitimate .dest^n- 
dants, and fina% upon the legitimate descendants of the 
brothers of' Ferdinand VII. “ unless they have been excluded.” 
Should all lines become extinct, the nation may elect its monarch. 
The sovereign becomes of age on completing his or her sixteenth 
year. He is inviolable, but his mini.ster.s ace responsible to the 
Cortes, and none of his decrees is valid unless countersigned 
by a ministCT. The sovereign is grand-master of the eight 
Spanish orders of knighthood, the principal of whidh is that of 
tlie Golden Fleece (Toistai de Oro), founded in 1431 by .PJfflip 
of Burgundy.. The chain of this order surrounds the royal arms, 
in whidi are included, besides the arms of Castile, lion, Granada, 
and the lilies of the royal house o£ Bourbon, the arms of Austria, 
Sicily, SavoyyBrahanland (^trs. The national colours are red 
and yellow,. The fiag'is divided into three borizoiital stripes, 
two red Stripes witha yellow one between bearing the royal arms. 

The legislative authority, is exercised by the .sovereign in 
cunjunctioa with the Cortes;ia body composed of two Otises-— 
a senate and a. chamber of deputies. The senate is composed 
of members of three classes : (i) members by right of birth 
or office—princes, nobles who possess an annud. income of 
60,000 pesetas (£2400),. and hold the rank of grandee (grande), 
B dignity conferrediby the king either for lilie or as an horeditsuy 
honour, caplBins-general of the arm)'-, admirals of> tl«e novv, 
the patriarch of the Indies, archhlshTips, carding, tpe. presi- 
d^ls of the council of state or o£ the. Supreme Court, and other 
high officials, all of. whom, must have , nelaimid their'appoint¬ 
ments for two yeems ; (a) members nominated bv the sovereign 
foT'lifc; pd'(3):mem(bers elefcted'three each by tiie 45 provinces 
of ,the kingdom, and. the reminder by academies, universities, 
dioceses state coEporations. The members bekogingf to 
the firstuwo cialsses mu.st not exceed 180 m number; and-tbem 
may bB the sarin? mrmbef of members' of the third class. Tfib 
senatorial electors in the provinces, arc ('1) deleg^s of the 
communes, and, (a) all the, .members of the pcovmcialiicouacU, 
presided overbythe'govemor. HlHr lower house of tbeCortes 
■was elected by a very Hmited franchise'from rSvyto 1890; when 
the. Cottes passed .a reform bill which became .law on the. 29th 
of. Jmss ,z8$m. tb« law reoestafaliBhed, universtd ro^e isufrage,, 
wbidi .had existed durmg'the Ilcvoktion, fixiiR to 1877. 
Ulidet ’the law of the 2^'Of June rSoo every Spaniard who 
is not debarred from His qivil and civic ri^s by apy l^al 
inc^raciity, and.-has. resided consecutively, two years, in his 
paiii^i.ibeaomea.an'eleotor on oesqricting bis twealx^ftii. year.. 
Soldietwand Sailors hi active service cannot vote. All Spaniards 
aged 25, who art hot clerks in hofy orders can be elected. The 
someoitetQtal.law was extended Ui the municipal elections.. 

Thai exeotttisto'administratioa is, entnisted to, a, .responsible, 
miwstty, in whi^ the presidfent generally holds no portfolio* 
tltoh|[^i’’ some‘priihri mihisters have also taken charge of dne 
of t^deg^artmeats- The ministerial departmeats are.; Fbteifgu 
afiBkSj .paofr' andi justiaa, finanoe, interiot; war;, edaoaithia 
and ft»e arts, Biarine, pubKc" wortef, and ^icaltnro''and’ 
coram^, , the secrebffy.'of .'^te for the'hft^iqr'flle, 
civil e^ffunisttawh in, each (aovince is ,headad;.%,a.mven>or,. 
who represents the central power in the provincim council 
{difmhecien fuomneiat) which isialso elected by uniiAn^'rtiffrage, 
Thb* prB'riridal councils meet yearly, arid'are peitnaneriny 
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represented a committee (cmmissim pwindei), which is 
elected annually to safeguard their interests. Every commune 
or municipality has its own elected ayuntamiento {q.v.), which 
has complete control over municipal administration, with power 
to levy and collect taxes. Its members are styled fegidores 
or concejales, and lialf their number is elected every two years. 
Tliey appoint an alcalde or mayor from among themselves to 
act as president, chief executive officer, and justice of the peace. 
In the larger towns the alcalde shares his responsibilities witli 
several permanent officials called tenienies alcaldes. The fun¬ 
damental law of 1876 secures to ayuntamientos, and to the 
provincial councils, an autonomy which is complete within its 
own limits. Neither the executive nor the Cortes may inter¬ 
fere with provincial and communal administration, except when 
the local authorities exceed their legal power to the detriment 
of public interests. This provision of the constitution has 
not always been strictly observed by the government. 

Law and Justice .—Spanish law is founded on Roman law, Gothic 
common law, and the national code proclaimed at the meeting of 
the Cortes at Toro in 1501 (the leye.s de Toro). 

The present civil code was put into force on the ist of May 1889 
for the whole kingdom. The penal code dates from 1870, and was 
modified in 1877. The commercial aide was put into force on the 
22nd of August 1885, the code of civil procedure on the ist of April 
1881, and the code of criminal procedure on the 22nd of June 1882. 
There is a court of first instance in each of the 49J partidos judiciales, 
or legal districts, into which the kingdom is divided. From this 
inferior jurisdiction the a]ipcals go to the 15 audiencias territoriaies, 
or courts of appeal. There is in Madrid a Supreme Court, which 
is modelled upon the French Coiir de Cassation, to rule on points 
of law when ajvpoals are made from the decisions of inferior courts, 
or when conflicts arise between civil and military jurisdiction. When 
the law of the aoth of April 1888 established trial by jury for must 
crimes and delicts, 49 audiencias criminates, one in each province, 
were created; these arc a sort of assise held four times a year. The 
administration of justice is public. The parties to a suit must be 
represented by counsel. The state is always represented in every 
court by ahogados fiscales, public prosecutors, and counsel who are 
nominees of the Crown. 

Religion .—^Roman Catholicism is the established religion, and 
the Church and clergy arc maintained by the state at an annual cost 
of about /I, (100,000. The relations between Church and State, and 
the positm of the religious orders, were defined by the concordat 
of 1B51, remaining wactically unchanged until 1910. ITierc arc 
ten archbishoprics (Toledo, Madrid, Burgos, Granada, Santiago, 
Saragossa, Seville, Tarragona, Valencia and Valladolid) and forty- 
five bishoprics. The archbishop of Toledo is primate. The number 
of monastic communities is about 3250, including some 600 convents 
fas men and 2650 for women. Most of the religious orders carry 
on active educational or charitable work. The monks number 
about 10,000, the nuns 40.000. The immense majority of the people 
are professed adherents of the Roman Catholic faith, so that, so 
far as numbers go, Spain is still the most " Catholic " country in 
the world, as it has long been styled. With libetty of conscience 
during the Revolution, from 1868 to 1877, the Church lost mound, 
and anti-clerical ideas prevailed for a while in the centres of repub¬ 
licanism in Catalonia and Andalusia; but a reaction set in with the 
Restoration. The governments of the Restoration showed the Church 
much iavour, allowed the Jesuits and rdigious orders of both sexes 
to spread to an extent without precedent in the century, and to 
take hold of the education of more than half of the youth of both 
sexes in all classes of society. This revival of Church and monastic 
influence began during the reign of Alphonso XII., 1877-1885, and 
considerably increased afterwards under the regency of Queen 
Christina, during the long minority of Alphonso XIII., the godson 
of Pope Leo XIII. Spanish codes still contain severe penalties 
for delicts against the state religion, as writers frequently discover 
when they give offence to the ecclesiastical authorities. Blasphemy 
is punished by imprisonment: The bishops Sit in the superior 
counclI'Of education, and exercise much influence on public instruc¬ 
tion.' Sinefi 1899 ail boys have been obliged to atlond lectures 
on thecSogy and religion during six out of seven years of their 
cuniculuth to obtain the B.A. degree. Canon law and Church 
doctrine form an obligatory part of the studies of men qualifying for 
the bar and magistracy. By the constitutitm of 1876 non-Catholics 
were only permitted to exercise their form of worship on condition 
that they did so in private, without any public demonstration or 
announcement of their services. The wme rule apjflies to their 
schools, which are, however, numerously attended, in Madrid, 
Seville, Barcelona and other towns, by children of Protestant 
families and of many Roman Catholics also. A proposal to aboUiA 
these restrictions was made by the government in tgio (see History, 
below). 

Bdw«kon.—A law of the 17th of July (S57 made primary educa¬ 
tion free for the poor, and conipulsory on ail children of school age, 
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origiiully fixed at six to nine years. It proved imposmble to enforce 
this statute, and the majority oi Spaniards are still ilUtcraie, though 
in decreasing projiortion at each census. The primary schools for 
both sexes are kept up by the municipalities, at an annual cost oi 
about 41,000,000, to wnicb the state contributes a smaJl subvention. 
The secondary schools, of which there must be at least one in every 
province, are styled institutes and are mostly self-supporting, tlie 
fees paid by the pupils usually cover the expenses of such estab¬ 
lishments, which also receive subsidies from some of the provincial 
councils. Spain has nine universities : Madrid, the most numerously 
attended; S^manca, the most ancient: Granada, Sci'ille, Barcelona, 
Valencia, SantiMO,.Saragossaand Valladolid. There are also a faculty 
of medicine at Cadiz and a faculty of law at Oviedo. Most rf the 
universities arc self-supjmrting from the fees of malriculations and 
of degrees. Tlie slate also maintains a variety of technical schools, 
for agriculture, engineering, architecture, painting, music, &c. 
The whole system oi public instruction is controlled by the minister 
of education and an advisory council. A law passed* on the ist of 
July 1902 requires that all private schools must be authorized by 
the slate, and arranges for their periodical inspection, for the enfoicJ- 
ment of proper samlation and discipline, and for the appointment 
of a suitable staff oi teachers. Among the institutions affected by 
this law are numerous Jesuit and other ccclcaiaslical schools lor 
l)0)'s, and a ]e.siiit university at Ueusta, near Biltiao, whose pupils 
have to pass their final secondary cxamiiiations and to take all 
degrees in the .state establishments as free scholars. The education 
of girls has lieen much developed not only in the state .schools but 
even more so in the convents, which educate more than half the girls 
of the upper and middle classes. Many girls attend the provincial 
institutes, .and some have gjiccessfully gone in for the B.A. degrees 
and even higher honours in the univiirsttics. 

Defence. —The Spanish army is recruited by conscription. 
Liability to service begins with the first day of the calendar 
year in which the twentieth year is completed. Except in 
extraordinary circumstances, the war ministers have seldom 
called for more than forty to sixty thousand men annually, 
and of this contingent all who can afford to do so buy them¬ 
selves off from service at home by payment of £60, and if 
drafted for colonial service by payment of £80. Tlie period of 
service for all arms is twelve years—three with the colours, 
three in the first-class reserve, six in the second-class reserve, 
which contains the surplus of the annual contingent of recruits, 
and is liable for one month’s training in every year. The war 
ministers can, and frequently do, send on unlimited furlough, 
or place in the first-class reserve, men who have not complete(i 
their first three year.s, and thus a considerable saving is made. 
Brothers can take each other's place in the .service, and eldest 
sons of aged parents, or sons of widows, easily get exempted.. 
Spain i? divided into seven military regions or army corp. 
The strength of the regular army for many years varied 
between 85,000 and 100,000 in time of peace, and during the 
Carlist Wars, 1868 to 1876, Spain had 280,000 under arms, and 
nearly 350,000 during her more recent wars. For 1899-^1900 
the figures were only 80,000. The active army is divided into 
56 regiments of tlir, line with 2 battalions each, ao battalions 
of rifles or cazadores, 2 Balearic Islands, i Mellila, 4 African 
battalions of light infantry, 2 battalions of rifles in the 
Canaries. The cavalry includes a squadron of royal horse 
guards, 28 regiments of the line, remount and d 4 p 6 t establish¬ 
ments, 4 regional squadrons in Majorca, the Canaries, Ceuta, 
Melilla. The artillery comprises 12 regiments of field artillery, 
r of horse artillery, 3 regiments and an independent division of 
mountain guns, and 7 battalions of garrison artillery. The 
royal engineers are 4 regiments of sappers and miners, 1 of 
pontooners, 1 battalion of telegraph engineers, i of railway 
engineers with cyclists, i balloon corps, and 4 colonial corps. 
Other permanent military forges are 1075 officers, i6o4niountcd 
and 16,536 foot gendarmes, mostly old soldiers, and 14,156 
carabineers, all of them old sifldiers. The regular army, at 
the close of the wars in 1898, had j»6,ooo ofliicers and about 
400 generals, but a' law. was aft^u^ds made to reduce their 
numbers by filling 01% one out of twoaJeath vacancies, with 
a .Tiew to reach a peace establbfament of 2 marshsds, 25 
Ueutenant-generals, 50 diyWtehal- arid 140 brigadier-generals, 
and 1^,000 officers. The total strength of the field army may 
be esumated at 220^000 combatants. The military academies 
are Toledp for infantry, S^via fw artillery, Valladolid for 
cavalry, Avilft for comniissamt, EsCorial for carabineers, Getafe 
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for civil ([ufu:d$, besides a st^ collage styled. Escuela Sope^ier 
de Guerra at Madrid. Numerous fortresses guard the Portu¬ 
guese frontier and the passes of the Pyrenees, tout many of 
these are ill-armed and obsolete. 

The navy is recruited by conscription in the coast Or inarltlnre 
districts, which are divide into three naval captaincies-t^encral, 
those of Ferrol, Cadis and Cartagena—at the head of each being 
a vice-admiral. No attempt was made, during the decade wliich 
followed the Spanish-Amcrican War, to replace the squadrons 
destroyed at Manila and Santiago de Cuba. When the reconstruc¬ 
tion oi the navy was begun, in 1908, Spain possessed i battleship, 

2 armoured cruiser.s, 0 protected cruisers, 5 de,stroyers and 6 torpedo 
boats. All the larger vessels were old .and of little value. 

BiniioGRAPHY.—The following works are mainly topogr,aphical 
and descriptive : G. H. Borrow, The JStble in Spain (ist cd., I-widon, 
1843; with notes and glossary by Ulick K. Burke, London, 1899); 
M.adoz, Diccionarto geogrnfico-histdrico y esUulislico de las provtnaas 
de F.spafla (lO vols., 1 8(0 1850); F. Coello, FeseHn geagrafica, 
geolbglca, y agricola dr Espafla (Madrid, 1859); W. Webster, Spain 
(London, 1882); M. W'ilUiomra, Die pyrendische Halbineel (3 vols. 
Leipzig, 18S4-188O); E. de Amicis, Spugna (Florence, 1885: Eng. 
trans. Spain and the Spaniards, New York, 1885); K. del tlasUllo, 
Gran di'rionnrw geogr/ifico de Espaila (4 vols., Barcelona, i88y- 
1892); R. Bazin, Terre d'Espagne (Paris, 1895); E. Pardo Baz-tn, 
Por la Espaila pintoresca (Barcelona, 1895), K. Foulch6-r)ellx)sc, 
Btbitographtr des voyages en Espagne (Paris, 1890); H. Ga/low, In 
Northern Spam (l-ondon, 1897); J. Hay, Castilian Days (2iid ed., 
London, 1897); W. ], Root. Spain and its Colonies (London, 1898); 
K. L, Bales. Spanish Highways and Byways (London, tooo); A. J. C. 
Hare, Waruterivgs in Spain (8th ed., London, 1904) ; R. Thirlmere, 
Letters from Cutrhmta (2 vols., London, 1905).. Valuable information 
ran be obtained from the Uoletins of the Madrid Geographical Society. 
Espaha, siis niomimrntos y artes, su natnralcea e historia is an 
illustrated series of 21 volumes by variorrs writers (Knrcelona, i88.(- 
1891). The " Sp.anish Series " cif monographs on towns and cities, 
edited by A. !•'. Calvert (London, tgod, &c.), is noteworthy tor 
descriptions of archilccture and painting, and tor the cxcellcuce 
of its many illustrations. The best guide-books are H. O'Shea, 
Guide to Spain and Portugal (I,ondon, 1899); R. Ford, Murray's 
Handbook for Spa.n (2 vols., London, igoh); and C. Baedeker, Spain 
and Portugal (I.eipzig, 1908). Stieler's Handatlas (Gotha, 1907) 
contains the best maps tor general use. The Mapa topogrdfica de 
EspaHa, published by the Institute gcografico y cstadistico de 
Espaila in 1080 sheets, is on the scale of i: 50,000, or i -zb in. = 1 m. 

For geology, sec the maps and other publications of the Comision 
del Mapa Gebldgico de Espafla; L. Mallada, “ Explieacion del mapa 
geoldgico de Espafia," in Mem. com. mapa gr.ol. Esp. (1895, 18^, 
1898 and 1902); C. Barrois, " Recherches sur les terrains anciens 
des Astirrics ct de l.a Galicie," in Mim. sec. giol. du Nord, vol. ii. 
(Lille, 1882); F. Foiiqui, &c., “ Mission d'Andalousie," in M/m. 
pres, par divers savants d I'acad. 4 m sciences, sec, 3, vid. xxx. (Paris, 
1889). 

The chief authorities on flora and fauna arc M. Wiltkomm. 
lllustraiiimes florae htspanicae insularumgue Balearium (2 vols., 
Stuttgart, 1881-1892); M. Ctolmelro, Enumeracibn de Ids plantas 
de la Peninsula (vol. i., Madrid, 1885), G. de la Puerto, Botdnioa 
descripfiva, &c. (Madrid, iBgt); B. Merino, Contribuciirn d la flora, 
de GaKcia (Tuy, 1897); A. Chapman and W. J. Buck, Wild Spain 
(London, 1893); idem, Unexplored Spain (London, 1910). 

Modern social and political conditions are described by G. Routier, 
L'Espagne en 1S97 (Paris, 1897!; E. Pardo Bazdn, La Espaila de 
ayer y la de hoy (Madrid, iSgm: L'Espagne: politique, htt/rature, 
armie, 6si., num‘ro spiotalde la Nouvelle RevueIntemationalt (Paris, 
1900); f. R. Lowell, Impressions of Spain (London, igoo, written 
1877-1S80 when Lowell was American minister to thq court of 
Spain) J P. Gotor de BurbSguena, Nuestras costuuibres (Madrid, tboo); 
R. Altamira y Creva Psicologia del ptublo espeMol .(Madrid* TQca); 
V. AmiraU, El Catalanismo (Barcelona, 1902); J, Alenda y Mira, 
Relacion/s de solemnidades y fiestas pubHcas dq Espafia [Madrid, 
1903); Madrazo, El IHuilo espaHol ha muerlo ? (^Vi^nder, 1 ^ 03 ) 1 
V. Cay, Censtitucion y Vida del pueblo espoM (Madrid, 1905, &c.) ;■ 
H. Havelock Ellis, The Soul of Spain (London,. I 9 f> 8 ). 

A.comprehensive account of such matters as population, industry, 
coihmerce, finance, raining, shipping, public works, post and tide- 
graphs, railways, education, constitution, law and juatice, public 
health, &c., may be found in the following works; all those'of which 
the place date of issue are not specified are puUiidM asumally 
in Madrid : Censo da la poblacidn de Espaila; /mo (Madrid, fgoz, &c .); 
Movimiento de la poblacidn de Espaila; British Foreim Office 
Reports (annual series and miscellaneous series, London); Estad- 
istua g/iieral de comereio exterior de Espaila coto sue provineias de 
Ultramar y potendas extrangeras, formada por la direcct/n general de 
Annual Reports of the Council of the Ctorporation of 
Foreign whdholders (lAindon); EstadisHca mineral de EspaHai 
MePtarid sOPre las o6r«s pitbHcos; Anuario oficial'de eoireos y 'ieli- 
grafos da Espaila; SituadM de los ferro-eamiittsj Atiuodd de la 
primega ensehanta; H. Gmdin. Studiev sur spanUcIten,Verfaisimg» 
geschichte des nmnschnion Jr.hrhunde.rts (Stuttgart, .190.5); R. de, 
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l^oriz. La ■.Conptitucidn espafMg ttemparada eon las de Inglalerra, 
Estddos-Vnidos, Franpia y Aittnania (Valencia, 1904); T. Gomez 
Herrero, Diccionario-guia leksldtiva espailbl (s vols., Madrid, igot- 
.1903); EstadiStica de la adminiilraoion de jusHcia on lo.crtimnal 
duras^; BoMin mensnal de estadUtiea demogrdflea-sanitaria de la 
peninsula y islas, adjacentes (Madrid, monlhly); Bstado general 
de la armada para el ago; C. Fernandes Duro, Armada espaAola 
desde la union de los reinos de, Castilla y de Leon (9 vols,, Madrid, 
1895-1903) ; Boietin oftcial del ministerio de marina, (K. G. J.) 

History 

k.—Ancient to d.i>. 

Primitive Inhabitants. —The origin and character of the early 
inhabitants of the Peninsula are unknown: recent conjectures 
on the subject, wltich have been many, are more bold than 
probable, and we must await the result of further excavations 
of prehistoric sites and further inquiries into the native inscrip¬ 
tions before we can hope for much certainty. The Romans, 
whose acquaintance with the country began in the 3rd century 
n.c., mention three races : Iberians (in the east, north and 
south), Gilts (north-west) and Celtiberians (centre), but the 
classification does not help us far. The use to-day of thr 
strange and ancient I 5 a.sque longue on the v/estern slopes of 
the ^renecs and in Vizcaya (Biscay)—a tongue which is 
utterly unlike Celtic or Italian or any “ Indo-Germanic" 
language—suggests that the Iberians may have been an older 
people than the Celts and alien from them in race, th'ough 
the attempts hitherto made lo connect Basque with ancieni 
traces of strange tongues in the Ba.sque lands have not 
yielded clear results. On the oLher hand, numerous place- 
names show that parts of the Peninsula were once held by 
Ccltic-.spcaking peoples, and it is, of course, possible that 
Celts and Iberians may have formed a mixed race jn certain 
regions. Of other ancient races little trace can be detected. 
Tlie Phoenicians were here traders and not settlers; the Greeks, 
though they planted early colonies ontheGulf ofLyons,occupic(J 
hardly any site south of the Pyrenees, and the seeming likcnes-s 
in name of Saguntum (g.R.) and the Greek island Zac)'nthus is 
mere coincidence. It is possible, howev, that after the Roma -, 
conquest Italians drifted in, and it is fairly certain that after 
the Roman Empire fell German conijuerors brought German 
settlers, though m what numbers no wise man will guess. 

Earliest Historic Pm'od.—-Phoenician traders probably reached 
Spain long before our historical knowledge of the Peninsula 
begins, possibly as early as the nth century B.c. 

One of their earlier settlements, Gades (now 
Cladiz), has been called the oldest town in the world 
(or in Europe) which has kept a continuity of life and name 
from its first origin. But the Phoenician exploitation of Spain 
dates, principally from after the rise of Carthage (g.«i.), the ^eat 
Phoemdan dly of North Africa. Carthaginian “factories’' 
were planted on many Spanish coasts; a Nova (JImhago (New 
Carth^e, mod. Cartagena) formed a Cwthaginian fo^ess 
with the best harbour of south-eastern Spain. The expansion 
is attributed chiefly to the second half of the 3rd century b.c,, 
and to the genius of the Carthaginian statesman, Hosislpr 
Barca, whro, seeing his country deprived by Rome of her trading 
dominion in Sicily and Sardinia, used Spain, not only as a 
source of commercial wealth, but as an inexhaustibk sumly 
of warlike troops to serve in the Carthaginian armies. But 
:^me had already her eyes on the Spanish men and mines, and, 
in the &oond Punic War, drove Carthage finally and completely 
out the Peninsula (301 b.c.). 

Roman Spain.—Thg Romans divided Spain into two “ spheres 
of administration ” (provinciaef, Hither or Cilerior, that is the 
northern districts which were nearer to Italy, and uspamurn 
Further or Ulterior, the south. To each " province ” Pvrtod, 
was .sent yearly a governor,-often with the title 
proconsul. The cqnimands were full of military activity.. The 
sou^, indeed, and in particular the fertile valley of Anda¬ 
lusia, t^ region of tl« Guadalquivir {Daetis), then called 
Baefica, was from the first fairly peaceful. Settlements of 
Italian veterans or pf j Spanish soldiers who had seri^ed for 
Rome 'were made at gispalis (Seville) and at Carteia near 
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Gibraltar, and a beginning was made of a Romanized provincial' 
population, though in a somewhat half-hearted way. But 
m the north, on the high plateau and amidst the hillS). there was 
incessant fighting thrcmghoutthe greater part of the snd cmtury 
B.C., and indeed in some quarters ri^ down to the establish¬ 
ment of the empire. The Carthaginians had extended their 
influence great distance from ue eastern coast and their 
Roman successors had all the work to do. In the long struggle 
many Roman armies were defeated, many commanders dis¬ 
graced, many Spanish leaders won undying fame as patriot 
chiefs (see Numantia). Even where one Roman succeeded, 
the incapacity or the perfidy of his successor too often lost the 
fruits of success. But though its instruments were weak the 
Republic was still strong, and the struggle itsdf, a struggle 
quite as much for a peaceful frontier as for ^grandisement 
and annexation of fresh land, could not be given up without 
risk to the lands already won. So the war went on to its 
inevitable issue. Numantia, the centre of the fiercest resistance, 
fell in 133 B.c. before the science of Scipio Aemilianus (see 
SciPio), and even northern Spain began to accept Roman rule 
and Roman civilization. When in the decade 80-70 B.c. the 
Roman Sertorius (^.v.) attempted to make head in Spain against 
his political enemies in Rome, the Spaniards who supported 
him were already half Romanized. There remained only 
some disturbed and unconquered tribes in the northern hills 
and on the western coast. Some of these were dealt with by 
Julius Caesar, governor here in 61 b.c., who is said also to have 
made his way, by his lieutenant Crassus, to the tin mines of the 
north-west in Galicia. Others, especially the hill tribes of the 
Basque and Asturian mountains fringing the north coast, 
were still unquiet under Augustus, and we find a large Roman 
garrison maintained throughout the empire at Leon {Lepo) 
to overawe these tribes. But behind all this long fighting, 
pacification and culture had spread steadily. The republican 
administration of Spain was wbe. The Spanish subjects were 
allowed to collect themselves the taxes and tribute due to 
Rome, and, though the mineral wealth doubtless fell into the 
hands of Roman capitalists, the natives were free from the 
tithes and tithe system which caused sudi misery and revolt 
in the Roman province of Sicily. On the other hand, every 
facility was given them to Romanize themselves; there was 
no competing influence of Hellenic or Punic culture and the 
uncivilized Spaniards accepted Roman ways gladly. By the 
days of Cicero and Caesar (70-44 b.c.) the .southern districts, 
at least, had become practically Roman: their speech, their 
literature, their gods were wholly or almost wholly Italian, 
as Cicero and Strabo and other writers of these and the next 
few years unanimously testify. Gades, once Phoenician, 
gained, by Caesar’s favour and thfe intercession of Balbus, a 
Roman municipal charter as tmmie^um : that is, its citizen? 
were regarded as suffiriently Romanized to be granted both the 
Roman personal franchise and the Roman' city-rights. It' 
was the first dty outside of Italy which obtained such a 
municipal charter, without the' usud implantation of Rbman 
citizens (either poor men needing land or discharged veteran 
soldiers) from Italy. 

Augustus (or Tiberius possibly) reorganized the administra¬ 
tion of Roman Spain. Henceforward there were three pro- 
nuBrnflrt, vinces: (a) the north and north-west, the central 
zrAC- table-land and the east coast as far south as New 
A.D. 40 $. Carthage, that is, all the thinly-populated and uri- 
quiet hfll country, formed the province of Tarraconensis with 
a capital at Tarraco (Tarragona) under a Ugatus Augusli pro 
praeiore with a legion (VII. Gemina) at Leon and some other 
troops at his disposal; (J) the fertile and peaceful west formed 
the province of Lusitania, very roughly the modern Portugal, 
also under a legaitts Augusti pro praetare, but with very few 
troops; (c) the fertile and peaceful south formed the provnnee 
of Ifeetioa, <i®le 4 jrfter hs chief river, the Baetis, under a pxh 
chnsM nominated by tiM'fenate, with no troops. These divi- 
siwte (It wifl be objerv^eitactly coincide with the geographical 
featedit of flie Peninsula. Substantially, they remained till 
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thd end of the empire, though Tarraconensis was brefleen 1^ at 
different dates into smdler and more manageable veas. AUguk- 
tos also accelerated the Romanization of the land' by planrihg 
in it many municipalities (c(donitte) oi discharged soldiers, such 
fm' exaffi][^ as Au^ta Emerita (mod. Mdrida), which dedares 
by its name its connexion with time-expired veterans and stiU 
possesses extensive Roman ruins. Either now, too, or soon 
after, imperial finance agents {poematores) were appointed to 
control the revenues and also to look after the mines, which 
now became Imperial property, while a special paefedus 
administered the Balearic Islands. The two principal features 
of the whole country during the imperial period are its great 
prosperity and its contributions to Roman literature. Shut 
off from foreign enemies (though occasionally vexed by pirates 
from Africa), secluded from the wars of the empire, it developed 
its natural resources to an extent unequalled before or since. 
Its iron and copper and silver and lead were well known; it 
was also (according to the elder Pliny) the chief source whence 
the Roman world obtained its tin and quite outdistanced in 
this period the more famous mines of Cornwall. But such com- 
mwcial prosperity characterized many districts of tlie empire 
during the first two centuries of our em. Spain can boast that 
she supplied Rome with almost her -whole lit eraturc in the silver 
age. The Augustan writors had been Italians. When they 
passed away there arose in their places such writers as the 
younger Seneca, the epic poet Lucan, the epigrammatist Martial, 
the literary critic Quintilian, besides a host of lesser names. 
But the impulse of the opening empire died away and successful 
commerce drove out literary interests. AVith the 2nd century 
the great Roman-Spanish literature ceased : it was left to other 
regions which felt later than Spain the stimulus of Romaniza¬ 
tion to enter into the literary tradition. Of statesmen the 
Peninsula was less prolific. The emperor Trajan, indeed, and 
his relative and successor Hadrian, were born in Spain, liut 
they were both of Roman stock and Roman training. The 
3rd and 4th centuries saw a decline in the prosperity of Roman 
Spain. The confiscations of Septimus Severus and the ravages 
of barbarians in the middle of the 3rd century have both been 
adduced as causes for such a decline. But while we need not 
doubt that the decline occurred, we can hardly determine 
either its date or its intensity vrithout careful examination of 
the Romamremains of Spain. Many of the best Roman ruins— 
such as the aqueduct of Segovia or the bridge of Alcantara— 
no doubt date from before a.d. 200. Others are proteHy 
later, and indicate that prosperity continued here, as it did on 
the other side of the Pyrenees in Gaul, till the lata* days Of the- 
4th century—perhap indeed not till the fatal wmter’s nig^t in 
40-67 when die terbarians burst the Rhine frontier and flooded 
Gaul and even Spw with a deluge from which there was- no 
recovHy. (F. J. H.)- 

B .—From AO). 406 to the Mahommedan Conquest. 

The Barbarwi Invasion and tie Visigothic fSTingtiewi—With 
the irruption oi the Vandals, the Suebi and the Alans, the 
history of Spain enters on a long period of diviston imd confusion, 
which did not end even with the union of the chief kingdoms 
by the marriage of Isabella and Ferdinand at the dose of the 
I Sth century. The function of the barbarians everywhere was 
to cut the communications of commerce, and the nerves of'the 
imperial administration, thereby throwing the invaded counter 
back into a fri^entary condition from which a new order was 
to arise in the course of centuries. 

This function was effectually discharged in Spain by die 
Vandals and their assodates, who jfiundered. far and wide, 

and then by the Visigoths, who appeared as the __ 

“foederati,” or duly commissioned defenders of 
the Romans. Hie first-comers cannot be said to 
have conquered the country in the sense tlmt they MtabK^bed 
a rule of their own. They were not numerous enough for the 
execution of such a task,even if they had possessed the ci^adtyi, 
When in 428 Gaiseric, king of the Vandals'(js).), accepted die; 
invitation of Bonifacius, the count of Africa, and paked out 
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of Spam to &>and tke Vandal kingdom of Caildiage, his whok 
honie BUBibered only go^oo persons, including old men, women 
and children, and runaway ^ves who had joined him. The 
Sncbi, who remained, were certainly not' more numerous. 
Sodi smaU: bodies could not have occupied so extensive a teni- 
toiy/even if they had scattered themselves in driblets all over 
its surfece. What they did was to rove about in hordes, plunder¬ 
ing or. levyir^ blackmail. The oowedi inhabitants had been 
trained out of all habit of acting for themselves by the imperial 
despotism, and could only flee or submit. There is probably 
some truth in the assertion of Salvian that many of the subjects 
of. the empire preferred poverty amoi^ the barbarians to the 
tyranny of the imperial tax collectors. This would be pre¬ 
eminently the case with the smaller landowners who formed the 
“ curi^es,” and who were in reality serfs of the fisc, for on them 
fell the main weight of taxation, and they were confined to 
their position by oppressive laws. The great landowners who 
formed the “ ordo senatorius ” had almost as much to fear from 
the agrarian insurgents known as bagaudae, who are indeed found 
acting with the Suebi, as from the barbarians. In time some 
of th^ took to “ living barbarously ”—^that is to say, they 
fortified their villas, collected an armed following and fought 
for their lives, families and property. In some districts the 
inhabitants reverted to a state of tribal independence. This 
undoubtedly was the case in the north, where the Asturians and 
Basques, the least Romanized part of the population, appear 
from the beginning of the age of barbarization as acting for 
themselves. In the mountain country of Cuenca, Albacete, 
and the Sierra Nevada the natives known as the Orospedans 
were entirely independent in the middle of the 6th century. 
But if there lay in this revival of energy and character the germs 
of a vigorous national life, for the time being Spain was thrown 
back into the state of division from which it had been drawn 
by the Romans—^with the vital difference that the race now 
possessed the tradition of the Roman law, the municipalities, 
and one great common organization in the Christian Church. 

No hdp was to be expected from the empire. Unable to aid 
itself it had recourse to the Visigoths (see Goths). Ataulphus 
(q.v.) the successor of Alaric, and the husband of 
daughter of the emperex Theodosius, whom 
■ he had mareied against the wish of her brother 
HoDorius, entered Spain in 4ta, as the ally of the empire. He 
was murdered in 415, but after the speedily ensuing murder of his 
murderer and successor Sigeric, Wallia (415-419), who was elected 
to the kmgdom, continued his work. He destroyed the Alans, 
and drove the Vandals and Suebi into the north-west. Then he 
handed Spain back to the imperial officials, that is .to say, to 
weakness and corruption, and marched with all his people into 
the Second Aquitaine, the sourii^west of modem France, which 
had been assigned to them by Hemorius as a h«ne and a tcwardi 
From ithis ■date till the ■we^ end of the reign o£ Anudaric (511- 
^1), the seat of the Visigothic kii^ was • at Bordeaux, or 
Toulousoor Narbonae, and their main interests were in Gaul. 
They oontimKd to intervene in Spain and ito extend their influ¬ 
ence over it. But for an interval of more thantwenty-fi've years 
they stood ^aport. Southern Spain was overrun and' plundered 
by the Vandals before their d^arture for Africau In 456 
Iheodoricffl. (453-466) entoed Spain as ally of Avkus, whom 
he had himself raised to the empire in Gaul. He defeated the 
Roman stators of the Tarraconensis and the' Suebi, putting 
their king to death, and advanced as far as Mfrida. But he was 
recdled to Gaul, and his return was accompanied by outrages 
against the Roman cities. Majorian (457-461), the hist capa^ 
emperor of the West, proposed to make Spain the basis rt his 
attack on the Vandals at Carthage till his fleet was destroyed 
by them id the harbour of Cortlmgena. The fmtricidal murderer 
and successor of Theodoric, Buric (46^485) followed his brother’s 
policy Spam. With the extinction of the Western: Empire 
(47$ or 4.}9)'the lnn« of the VisigiAhs became more and' more 
the tepresentatsves <» aurisority, which they exe r cised oni Rotaian 
lines, and wsdt on implied or formid deference to the distant 
enqi^aitOinstantinople. But tiie continued odMence of the 


obscure Suevic kingdom in the north-west, the effective iode^ 
pendence of several districts, and the rule of others by the Roman 
senators, proves that the regions actually under Visigothk rale 
were not extensive. After the defeat and death of Ai^c IL 
(485-507) at VouiHf the shattered Visigoth power was preserved 
from destruction at the hands of the !^«nkish king Clo'vis (^.«.) 
by Theodoric, the Gothic king of Italy. But on ms death the 
ad mice of the Frasdes began again. Amalaric (507-531) fled 
from Narbomie, to meet the usual violent end of a Visigothic 
king at Barcelona. 

The line of die Visigothic kings of Spain begins, strictly speak¬ 
ing, with Ins successor 'Iheudis(53i~548), an Ostrogoth appointed 
by Theodoric to act as guardian of A^laric. 
had acquired great possessions in the valley of the Vhigotkic 
Ebro by marriage with a Roman lady. It was a *•'/««*•»■ 
government, and not a people, which was established in Spain 
with Theudis. The Visigoths had been much Romanized during 
their establishment in Gaul, and we hear of no exodus a.s having 
accompanied Amalaric. The example of Theudis is enough to 
show that the law of the Theodosian code which forbade the 
marriage of Romans and barbarians was not regarded by the 
Goths. It remained indeed unrepealed, as many laws have done 
since, long after it had become a mere dead letter. The govern¬ 
ment which came with Theudis, and fell to ruin with Roderic, 
may be described as having been at once Roman and bad. 
In so far as it was affected by the Visigoths it was influenced 
for the worse. Thdr monarchy was elective. Until the death 
of Amalaric the choice was confined to one family, but he was 
the last of his line. The kings tried to make the crown here¬ 
ditary, and the nobles, Visigothic seniores, and Roman senatorts 
seized every opportimity to keep it elective. Spain presented 
a forecast of the anarchy of Poland. Of the twenty-three kings 
between Theudis and Roderic five wwe csxtainly murdered, one 
was deposed, and three were tonsured by tricli or open force. 
Of the others some were passing phantoms, and the records of 
the later times of the kingdom are so obscure that we cannot be 
sure of knowing the names of all who perished by violence. 

The administration which these kings of unstable authority 
had to direct was essentially the Roman system. The great 
owners, whether nominal^ Visigoth or nomiiuilly Ronun— 
seniores or continued to enjoy all the privileges and 

exemptbns of the ordo senatorius in the last days of the empdre. 
They lived surrounded by multitudes of semi-servile eoUmi, or 
fanners, bound to the soil, of actual slaves, and of buceelarei, 
who were free swordsmen to whom they gave rations (buecelaism, 
soldierS’bread, or buecdla, a portion). The curiales remained aa 
before the victims of the How far the fact that Theudis and 
the four next sovereigns were Arians affected thw govern¬ 
ment is not very clear. It prevented them from enjoying the 
active support of the Catholic clergy. But it is very doim^ 
whether Christianity had spread much b^nd the cities. We 
hear of the iecaiven»on:of pagans down to the last days of the 
Visigo^c kingdom. Tiw spread of Mahommedanism was so. 
rapid in the fi^ years ^ter the conquest that it is imposable 
to believe that the coui^ had been thoroughly duhra«bed; 

IlKudis, who made his headquartas at S^ilk, endeavosned 
to complete his mastery ol the diocese of Spain by occupying 
Maurttania 'nngkaaa, but he was defeated by the rk, 
inqierial officers at Ceuta. He was in due course VMtotiiie 
murdered at Seville by Theudigisel (548-549), who ^^as*- 
was himself promptly slain. The reigns of Us two successors, 
Agila (549*554) «nd Athanagild (554-567)>. ooincided with the 
reign of Justinian and the tempoiwy revival of the Eastern 
Empire. Athanagild'cidled on the imprtial offices to help him 
Bgamst Agik, and paid for their assistance by the surrender .6f 
the province .of Bt^ica. On his death there was an obetuie 
interregnum of five months, which ended by the electibn of 
Liuva (567-57*), the governor of Narbimne, the svwviviiig 
remnant of die Visigoth power to the north U the Pyrenees, 
liuva did.not come to ^ain, but associated his brother X^vigild 
^67-586) with him. The reigns of Leovig^ and.'bf hb soq 
keoaui^ arecthe greatest in the list of the VisigothfUbgdom w 
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Spain. The father was manifestly a man of great energy who 
cowed his unruly nobles by murder, forced the Orospedans to 
recognize his superiority, swept away the Suevic kingdom which 
had lingered in the north-west, and checked the raids of the 
Basques. To secure the succeasion in his family he associated 
his sons Hermcnegild and Reccared with hinaself. He was the 
first Visigothic king who wore the crown, and it would appear 
that he threw off all pretence of allegiance to the empire. The 
scries of the Visigothic gold coins begins with him, and it is to be 
noted that while i he earliest arc struck in the name of the emperor 
Justinian, the imperial superscription disappears in the later. 
Leovigild drove the imperial officers from Seville and Cordova, 
though they still retained control of the coast. His son Hermcne- 
gild, to whom he entru.sted the government of Baelica, was 
married to a Frankish princess. Intermarriages had not been 
uncommon bctwci n Frunlc and Visigoth, but they had rarely 
led to any other result than to subject the Arian ladies who were 
sent from Spain, or the Catholie ladies who came from France, 
to blows and murder by their husbands and their husbands’ 
families. Ingiinda the Frankish wife of Hcrmenegild, with the 
help of Leandro, archbishop of Seville, the brother and pre¬ 
decessor of the more famous Isidore {q-V-), persuaded her husband 
to renounce Arianism. lie revolted against his father, was 
redueed to submission and executed in prison. 

The reign of Rt ce.ired (58f)-6oi) is famous in Spanish history 
for the establishment of Catholicism as the religion of the state. 
Rccearcd must h.avc seen from the example of the Franks that 
the support of the Church was a great clement of strength for 
the Crown, lie made the change at the Third Council of Toledo. 
If Reccared hop"d to .secure the perpetiiance of his dynasty he 
was mistaken. His .son Liuva 1 he second (601-603) was murdered 
by an Arian re.nction headed by Wilteric (603-610). The 
Catholics regained power by his overthrow, but they could not 
• give stability to the state. A succession of obscure “priests’ 
kings,” who are but names, followed; Gunthemar (610-612), 
Sisebut (612-620), Reccared II. (620-621), Swintella, associated 
with his son Reecimer (621-631), Sisinand (631-636), Chintila 
(636-640), Tulga (640-641), Chinduswint h (641-652), Recceswinth 
(649-672). The growing weakness of the Merovingians saved 
them from serious attack, though not from occasional invasion on 
the north. The prostration of the empire in the East by Avar 
and Persian invasions enabled them to drive the imperial officers 
from the coast towns. But the kingdom was growing internally 
weaker. The nobles were strong enough to prevent the monarchy 
from becoming hereditary. The Church seemed to exert great 
power, but it had itself become barbarized by contact with kings 
and nobles. Violent persecutions of heretics and of the numerous 
Jews brought in new elements of discord. Wamba (672-680) is 
credited with an attempt to reform the state, but he was tonsured 
while unconscious from illness or poison, and disappeared into a 
religious house. His successors again are but names, Euric 
(680-687) and Egica (687-701). Witiza (697-710) has more 
substance. He was in aftertiraes denounced as a monster of 
vice, wdhose sins accounted for the Mahommedan conquest. 
Contemporaries speak of him with respect, and he appears to 
have been a well-meaning man who endeavoured to check the 
corruption of the clergy and the persecution of the Jews, and who 
resisted the dictation of-the pope. His reign ended in turmoil, 
and perhaps by murder. With Rodcric, whose “ tumultuous ” 
clectmn'was the work of Witiza’s enemies, the lincof the Visigoth 
kings is considered to have ended. 

The Visigoth kingdom presents an appearance of coherence 
which was very far from corresponding to the reality. At the 
omsfM* stirrounded by his household of 

tiog^tht IfvdeS, and aided" by the palatines, great officere of 
viiigvMe state imitated from the imperial model. At the head 
Kiagtam. provinces, eight in number, were dukes, and 

rise cities were governed by rounts. Both were, at least in 
ttory, officers named by the king and removable by him. The 
king was advised by eounrils, made up by a combination of 
a aenatO' of-'the' great nien, and of the ecclesiastical councils 
Vi||eh tli>t^V4inder the Roman rule and that of the tolerant 


Arian kings. The formation of the council was not complete 
until the establishment of Catnolicism as the state religion. 
But from the reign of Reccared till the Arab invasion they met 
sixteen times in all, generally at Toledo in the church of Santa 
Leocadia. Purely ecclesiastical matters were first discussed by 
the clergy alone. Then the great men, Visigoth and Roman, 
joined with the clergy, and the affairs of the kingdom were 
debated. The Leges Wisigethorum were elaborated in these 
councils (see Germanic Law). But there was more show than 
reality in this parade of government by free discussion and by 
law. There was no effective administration to enforce the law. 

The Mahommedan Conquest .—How utterly weak it was can 
be seen from the fact that it was shattered by the feeble Moslem 
invasion of 711. The danger from Africa had been Mothm 

patent for half a century. During the reign of lamioa, 

Witiza the Moslem masiters of northern Africa had 
pressed the town of Ceuta, the last remnant of the Byzantine 
possessions, very closely, and it had been relieved by supplies 
from Spain. Only the want of ships had prevented the Mahora- 
medans from mastering the town, and crossing the straits, and 
now this deficiency was supplied by the Christians themselves. 
It seems to be certain that Julian, the imperial count or governor 
of Ceuta, acting in concert with the family and faction of Witiza, 
who sought his help against Roderic, provided vessels to trans¬ 
port the Berber Tarik (Tiriq) across the straits. Tarik, the 
general of the caliph’s governor in northern Africa, Musa b. 
Nosair, was invited as an ally by the conspirators, who hoped to 
make use of him and then send him back. He name with a small 
force, but with the certainty of finding allies, and on being joined 
hy anollier detachment of Berbers inarched inland. On the 
19th of July 711 he met Roderic near the lago de la Janda 
between Medina Sidonia and Vejcr de la Frontera. He had 
perhaps already been joined by Spanish allies. It is at least 
certain that in the battle the enemies of Roderic passed over to 
the invader. The Visigoth king was routed and disappears from 
authentic history. There is some probability that he did not 
perish in the battle, but escaped to fall two years later, at 
Seguyjuela near Salamanca, in action with Merwan the son 
of Musa. A single blow delivered as much by Christian 
as by Moslem hands, sufficed to cut the bond which seemed to 
hold the kingdom together, and to scatter its fragments all 
over the soil of the Peninsula. Through these (teig- rht ' 
ments Tarik marched without a single check of im- hommtatm 
portance. Before the end of 711 he had advanced as Caaqmet. 
far north as Alcali. C6rdova fell to a detachment of his army. In 
712 Musa joined his lieutenant, and the conquest of the south was 
completed. M6rida was the only town which offered an honour¬ 
able resistance. During 713 and 714 the north was subdued 
to the foot of the mountains, and when Musa and Tarik were 
recalled to Damascus by the caliph the progress of the Moslems 
was not delayed. In 718 they crossed the Pyrenees, and con¬ 
tinued their invasions of Gaiil till they met the solid power of the 
Austrasian Franks at Poitiers 732 (see Charles MARiELiund 
Caliphate, B. SS 6. *»)• The rush of the Mahommedan flood 
sent terror all over Europe, but the little opposition it encountered 
South of the Pyrenees is to be easily explained, and the victory, 
though genuine, was more specious than substantial. That tlie 
lieutenants of the caliph at Damascus should take the place of 
the Visigoth kings, their dukes and counts seemed to many no 
loss and to a still greater number a gain. The great landowners, 
to whom patriotism was unknown and whose religious faith was 
tepid, were as ready to pay tribute to the caliph as to render 
service to one of their own body who had become king by violence 
or intrigue. On the part of the Arabs, who, thou^ a small 
minority of the invaders, were the ruling element, there was a 
marked absence of proselytizing zeal. “Hiey treated the occupa¬ 
tion of Spain as a financial speculation more than, as a war; for 
the faith. The Arab, though he produced Mahoro- 
medankm,was the least fanatical of the ioUomenof jSStK^. 
theProphet,and was not only willing but desirous to 1 * 
leave to all men who would pay tribute the free exercise of their 
religion. He i^ieally .avowed a greater liking foi ihe poll tax 
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paid by the Christian than for his conversion. The Spanish 
Roman and the Visigoth, so called, of that epoch of poorness of 
spirit, accustomed as he was to compound with one master after 
another, saw nothing dishonourable in making such an arrange¬ 
ment. That it wta made is matter of record. In Murcia the 
duke whom the Arabs knew as Tadmir became a tributary prince, 
and his family retained the principality for generations. He no 
doubt contrived to induce the Arabs to recognize him as the 
owner of what had been public domain, and made an excellent 
bargain. The family of Witiza did obtain possession of an 
immense .stretch of the land of the state in Andalusia on condition 
of paying tribute. One of them, by name Ardabast, was deprived 
of his holding at a later date on the ground tha.t he held more 
land than could be safely left in the hands of a Christian. Every¬ 
where landowners made the bargain, and the monasteries and 
the cities followed their example. Nor was submission and pay¬ 
ment of tribute all that they were prepared to give. Many pro¬ 
fessed themselves converts to Mahommedanism. In the north 
one great Visigoth family not only accepted Islam, but founded 
a dynasty, with its capital at Saragossa, which played a stirring 
part in the 8lh and pth centuries, the Beni-Casi, or Beni-Lope. 
To the mass of the population the conquest was, for the present, 
a pure gain. The Jews, escaped from brutal persecution, were 
the eager allies of the Arabs. As the conquerors swept away the 
Roman fiscal system, which the Visigoths had retained, and re¬ 
placed it by a poll ta.\ (which was not levied on old men, women, 
children, cripples or the very poor) and a land tax, the gain to 
the downtrodden serfs of the fisc was immense. They acquired 
personal freedom. Add to this that a slave who professed Islam 
could secure his freedom, at least from slavery to a Christian 
master, that Arianism had not been quite rooted out, that the 
country districts were still largely pagan, and it will not appear 
wonderful that within a generation Mahommedan Spain wm full 
of renegades who formed in all probability a majority of its 
population and a most important social and political element. 
The Arabs at first were content to take a fifth of the land to 
constitute the public domain, or khoms, out of which fiefs held 
on military tenure were provided for the chiefs of the conquering 
army. 

If this moderate policy had been or could have been steadily 
pursued, the invaders would in all probability have founded a 
lasting state. But it could not be pursued, since it required for 
its application a consistency, and a power to act on a definite 
political principle, of which the Mahommedan conquerors were 
absolutely destitute. Nor had Spain been conquered by a single 
race. The invaders were a coalition of Arabs, Syrians and 
Berbers. The Arab was incurably anarchical, and was a noble who 
had no political idea except the tribal one. That their personal 
dignity must be asserted and recognized was the first article 
in the creed of these descendants of the heroes of the desert. 
They looked down on the Syrian, they thought the Berber a lout 
and a plebeian, they scorned the renegade, and called him a slave 
and son of a slave. They fought out the old tribal rivalries of 
Arkbia on the banks of the Guadalquivir and on the Vega of 
Granada. They planted the Berber down on the bleak, ill- 
watered, and wind-swept central plateau. He revolted, and they 
strove to subdue him by the sword. He deserted his poor share 
of the conquered land, and in many ca,ses returned to Africa. 
The conMct fgr the caliphate (q.v.) between Omayyad and 
Abbasid removed all shadow of control by the head of the 
Mahommedan world, and Spain was given up to mere anarchy. 
The treaties made with the Christians were soon violated, and it 
seemed as if Islam would destroy itself. From that fate it was 
preserved by the arrival in Spam of Abdurrahman (Abdarrah- 
man b. Moawiya) the Omayyad (758), one of the few princes of 
his house who escapd msuisacre at the bands of the Abbasides. 
With the of ms clansmen among the Arabs, and to a large 
extent of l 4 ie renegades who counted as his clients, by craft, by 
the sword, by liSHsping down the fanatical Berber element, arid 
by formjpg iinrfcienary army of African negroes, and after thirty 
years of and battle, Abdurrahman founded the independent 
amiratej which In the 10th centhry became the caliphate of 
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Cordova. It was an Oriental monarchy like another, strong when 
the amir was a strong man, weak when he was not, but cxccplion- 
aUy rich in able men. Its rulers had to fight the Arab nobles as 
much as the Christians, and the r^ basis of their power was their 
slave army of negroes, or of Christian slaves, largely Slavonians 
sold by their. German captors to the Jew slave traders of Verdun, 
and. by thgm brought to Spain, 'ftieac janksuries at first 
gave them victory, and tlien destroyed them. 

Such a kingdom as this needed only attack from, a more 
solidly organized power to be shattered. The Christian enemies 
of the Mahommedans were for long weak wid no less. cbrittua 
anarchical than themselves, but they were never stateaos 
altogether wanting, and they had, wbat the Arab 
and Wber had not, a tradition of law and a capacity for form¬ 
ing an organized polity and a state. They are Uj be sought for 
along the line of the mountains of the north. In the centre were 
the Basques, dwelling on both sides of the I’yrcnec.s, who kept 
tigainst me Mahommedan the independence they had vindicated 
against the Visigoth. On the cast of the Bastjues, along the line 
of the Pyrenees, were others of kindred blood, who also kept a 
rude freedom on the slopes and in the valleys of the mountains. 
The Arab passed through them, going and returning to and from 
Gaul, but he never fully conquered them. The names of their 
leaders Garci jeminez and Inigo Arista arc altogether legendary. 
But here were the roots of the kingdom of Navarre, of Sobrafbe 
and Aragon. In the earliest times their most pressing foe was 
not the Arab or Berber so much as the Carolingian. It was at 
their hands that Charlemagne (?.».), while returning from his 
expedition to Sarago-ssa, suffered that disaster to his rearguard 
at Roncesvalles wh.ch is more famous in poetry than inmortant 
in history. With the aid of the Spanish Moslem Beni-Casi the 
Basques drove off the counts and wardens of the marches of 
the Carolingians. On the eastern extremity of the Pyrenees 
the Franks found no native free population. Here, mainly 
under the leadership of Louis the Pious, they formed the 
Marca Hispanka, where Frankish counts and wardens of the 
marches gradually gained ground. By the reign of Cluirles 
the Fat a principality had been founded. Wilfred the Hairy— 
the Comes Vellosus, so called because his countship was poor 
and covered with scrub wood, and not because the paltns of 
his hands were covered with hair as the legend has it—became 
the founder of the counts of Barcelona. 

The greatest destiny was preserved for the Christian remnairt 
which stood out to the west of the Basques, in the mouritains of 
Asturias. Pelayo, whom they chose for king, and his victory of 
Covadonga, are wellnigh as legendary, arid are quite as obscure 
as Garci Jimenes and Ifiigo Arista. Yet it is certaiii that in this 
region were planted the seeds of the kingdom of Castile and L«on, 
the dominant power of the Spain of the futqrej Tb« total silence 
of the contemporary chronicle, called by the name of Isidore of 
Beja, shows that in the south of Spain, where the writer lived, 
nothing was known of the resistance, made in the north. The 
next Cmistian authorities belong tq the latter part of the 9th 
century. It is therefore with the warning that the dates cm 
only be given as probably correct that the three first Christian 
kings can be said to have reigned from 718 to 757. Pelayo(7i8- 
737)1 his brother Favila (757-739)—of whom we only know that 
he IS said to have been killed by a bear while hunting—and 
Alphonso I., the Catholic (739-757). stand as little more than 
names. While the invasion of Gaul was still going on Manuza, 
the chief of the Berbers settled in north-western Spain, had 
revolted against the caliph’s lieutenants. In 740 came the great 
general revolt of the Berbers. In 750 plague, following on drought 
and famine, swept away thousands of conquered and conquerors 
alike. Amid the genei^ desolation .^honso I., duke of Canta¬ 
bria and son-in-law of Pelayo, constituted the king- .. . 

^m which the .Arabs called Gallicia. It answers 
closely to the old Roman province of the same name— , 
extendii^ ^m the Bay of Biscay to the line of the Di^ro, from 
the ocean to the foot of the mountains of H<tvarre. Intently it 
was divided into two belts. Along the shorespf the bay, and m the 
valleys of the mountains to the north ud )jrest it was inhabited; 
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but ft greftt belt of desolation separated it from the remons in 
which the Moslem were fitting out their own quarrels. .AJphonso 
swept all throu^ that region, already more than half depopu* 
lated, slaying the lingering remnants of the Berben, and cany mg 
back the surviving Christuuis to the north. Behind that shield 
of waste the Christian kingdom developed; from the death of 
Alphonso I. to the reign of Ramiro II. (931-930) it was subject to 
no serious attack, thou^ raids on the frontier never ceased. 
Norse pirates appeared on the coast in the gth century, tat made 
no petmancnt settlements. As the population grew, it pushed 
down to the plain of Leon and Castile. The advance is marked 
by the removals of the capital forward from Cangas de 06 a to 
Oviedo, from Oviedo to Leon, and the settlement of adven¬ 
turous frontier men in the ancient Bardulia, which from their 
“ peels,” and towers of strength, gained the name of Castilla— 
the castles. Burgos became its centre. The Monta 6 a (hill 
country) of Burgo.s, and in particular the district called the Alfoz 
of Lara, was the cradle of the heroes of the Castilian share in the 
reconquest—the count Porcellos, and the judge of the people. 
Lain Calvo, the infantes of tara, the bastard Mudarra, and 
Ruy Diaz of Bivar, in whose lives legend and history are mingled 
beyond disentanglement, and of whom some are pure figures of 
romance. By a process which was going on elsewhere in Europe 
the frontier settled into a new political organism. As the Marca 
Hispanica on the east became the county of Barcelona, so the 
chiefs of Bardulia became the counts of Castile, then the count 
of Castile, the rival of the king at Leon, and in time the king of 
Castile, and head of Christian Spain. 

There is much in the internal history of that kingdom which 
stands apart from the general development of western Europe, 
from which it was shut out. In all the long period from Pelayo to 
Ramiro II. only one event occurred which had mudi tendency 
to bring the Christians of the north-west into close relations 
.with their neighbours of the same faith north of the lienees. 
This was the discovery, or, in strict ecclesiastical language, the 
“ invention ” of the body of 9 t James the ApoSde in the reign 
of Alphonso H. the Chaste (789-842). Ibe shrine at Santi^o 
in Gidlicia was accepted in an age when evidence and criticism 
were words of no meaning, and 'it attracted pilgrims, who brou^it 
trade. But, apart, from this openi^ for foreign influence, the 
Christians were left to develop their order untouched by ^ien 
examples, and they developed from the Visigoth monarchy. 
The men who raised Pelayo on the shield believed themselves 
to be electing a successor to Roderic, and indeed they were. 
They continued for a time to call themselves Goths, and to 
claim Gothic descent, which had became for them very much 
vdiftt descent from toe companions of the conqueror was to 
Englishmen of the 14th or 13th centuries and uter—another 
name for npbiHty of blood. There was the same king possessing 
theoreticdly almost absolute power^ both administrative and 
legislative; the same nobles who ^limited his effective power by 
nmllion, their constant effort to keep the crown elective, and 
his.no less sternly, and by toe.ioth centuiy victorious, effort to 
make it hereditary; the same distmction between toe few free, 
rriio are also the rich owners of land, and the many serls, who are 
partial bondsmen, or toe slaves pure and simpile. But the fact 
that every arm was needed for the raids on the frontier, and to 
provide settlers who should also be garrison for the regained 
lands, worked for freedom. The serf, who was also a soldier, 
revolted against bondage. The chief who had to “ people ” a new 
and expo!^ township had to tempt men ly freedom and secure 
rights to fcfUow his banner. The influences whidh by toe 13th 
ctatury 'had abotistad serfdom in western Spain were all at 
work tafpre toe ifeign of Ramiro In spite of revolts and 
i)f fratricidal stnjg^s a state was fraftted. To toe east of It, 
toe Navaixese, h^B% rid themselves of the Cardlingian counts 
and snarehers, ^ made a kingdom in their mountains, and 
beyond them free territories of the central ly«nees ’ 

were advancing, ra subordination to the Navarrese king at! 
Pamptata. ‘The Arab cglied them the Christians of A 1 Prank, 
and 4 iistinguitoed them from the Galb'dans, 

Thatoto century and tJtefSttt years of the titb sawa great 
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set-back of toe Christian revival. Dissensions among them¬ 
selves coincided with an energetic rally of toe Moslem power. 
From the foundation of the amirate by Abdur- . 

rahman I. (738-790) to the beginning of the reign of ___ 

Abdurrahman 111.(912-961)M^ommedanSpainhad Amlntt. 
shared the usual fortunes « an Oriental monarchy. 

A strong amir, suCh as Abdurrahman I. or ms 
grandson Hakam 1 . (796-822), coilld enforce obedience by arms, 
or by murder, but it was the rule of the most pugnacious and the 
hardest hitter. Even with Him it was often only apparent. 
On the upper frontier, which is now Aragon, the “ Visigoth ” 
Beni-Casi ruled, doing homage and paying tribute intermittently, 
.supported by a loyal population of native Mahommedans, vhose 
Christian or nominally Christian fathers had been their fol¬ 
lowers before the conquest The “Moorsj” so called, who 
afterwards filled toe kingdom of Aragon were of native blood. 
Toledo, relying on the immense military strength of its TOsition, 
was more often in rebellion than in subordination. Ae mas¬ 
sacre which Hakam I. effected by a lavish use of fraud cowed 
it only for a time. Abdurrahman III. found it independent 
again when he came to the throne, and had to besiege it for 
two years before it yielded. The renegades grew in numbei’s, 
and in faith. Under the influence of orthodox Berber teachers 
their fanaticism vras turned agaiast the amir himself. Hakam, 
a winebibber much suspected of heterodoxy, had to expel 
thousands from his capital. Part went to people toe town of 
Fez, newly founded in the Morocco, by the Idrisites. Part 
wandered eastward to found a Mahommedan state in Crete. 
Under toe stimulus of Berber fanaticism the toleration first 
shown to the Christkm.s was turned to pensecuticn. A counter 
fanaticism was aroused in them, and .’for years the “ Martyrs of 
Cordoba ” continued to force the often reluctant cadis to behead 
them, by blaspheming the Prophet. The relations of toe amir 
to the Chri.stian bishops were very much those of the Ottoman 
sultan to toe Greek patriarch. There were Spaniards who, 
like the Greeks of the Phanar, were the servile instruments of 
their Moslem master. Under , Abdurrahman II. (822-852), who 
spent'His life listening to a favourite and highly accoraplitoed 
Persian tenor and in the company of dancing girls, and under 
Mahommed I. (852-886), the njggardly Mondhir (886-888), 
whose time was short, and Abdalla (888-912), who was feeble,, 
the amirate was tom to fragments. 

From this state of anardhy the amirate was saved % Abdur¬ 
rahman 111. (912-961), the Akbar of his race. He came to toe 
throne when half a cantuiy of war and murder had 
produced exhaustion. Ilie countey was swarming mnUrAb^ 
with brigands, and the communications were so dumimta 
dangerous that seven years had been known to pass 
during whifch no caravan travelled from Cordova to Sa^ossa. 
There was a disposition on all hands, save among toe irrecon¬ 
cilable Christians of the Sierra de Rondg, to acceptpeace under a 
capable master. The Arabs were bduen down,and the renqgaides 
had gained most of what they fdqgbt for when the aris'tocraty 
was cowed. Abdurrahman uL, an Oriental niler «f"the great 
stamp, industrious, resolute, .cspable of justice, magnm^t, 
and free handed without profusion, was eminent ^^gnuified to 
give aU that his people wanted. The splendour of his reign is a 
commonplace. He restored order even in the Rbnda, and then 
he took the fiefd against the piristians. .He obeyed 'the_ rule 
which has called qpon all the intelligent governors of Spain to 
make sure of the African coast by occupying it. He sdw toe 
Christian princes of the north become his v^sals and submit 
to his judgment in their quarrels. Hilt within a.period not so 
long as own 'life hiis dynasty was extinct and his ikingdom 
in fragments. 

Hakam H. (961-797^, Abdurrahman^ ^son, afoended the 
throne in mature years, and continued hig fattar^ plicy. A 
lover of books, he gave protection to writers arid thinkers who 
w'fire toot strictly orthodox. From his, CWistiah , nejghtaurs he 
had nothing to fear. Ihe anarchy which broke out north¬ 

west, the km^om now called Leoii,: on the.deathi^jRiinijrp-'tt. 
—^whose sons fought among toemseives—and toe 'endless 
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conflicts between Leon and Castile, rendered the only {ormidable 
Christian kingdom. powerless. jBven on Hakam’s death the 
power of the caliphate was exercised for some thirty years with 
great v%ouT. In his old age, one of bis wives SoM (the Day¬ 
break), a Basque, bore him the first son bomlin .his harem. To 
this son HishSm 11 . ^976- f) he left the crown. The rule 
went to the sultana, and her trusted agent Ibn .Abi ‘Amir 
lifaihommed ben Abdailah—an Arab of noble descent, who in 
hisearlyJiic was ascribe, andwhorose by making hbnselfuseful 
first to the ministers and to the favourite wife. By them he ■was 
promoted, and in time he brought their ruin. By her he was 
laside hafib —lord chamberlain, prime minister, great domestic, 
alter ego, in short, of the puppet caliph—^for Hishto II. in 
AOmittif ius long I'ic! nothing ebe—and m due time 
entioaat he reduced the sultana to insignificance. The 
MmoMur. administration of Mahommed ben AbdaHah, who 

took the royal name al-Mansur Billah (“the ■victorious 
through God ”) and is generally known as Mansur (?.t>.), b 
also coimted among the glories of the caliphate of Cdrdova. 
It was the rule of a strong man who made, and kept under 
his ewn control, a janissary army of slaves from all nations, 
Christian mercenaries from the north, Berbers and negroes 
from Africa. With that ho.st he made fifty invasions into the 
Chrbtian territory. A more statesmanlike conqueror leading 
a p>eople capable of real civilization would have made five, 
and his work would have lasted. Mansur made raiiLs, and left 
his enemies in a position to regain all they had lost. It mattered 
little that >he desolated the shrine of St James at Compostella, 
the monastery of Cardena in Castile, took Leon, Paniplona and 
Barcelona, .if at the-end heleft the roots of the Christian-states 
firm in the soil, and to bis son and snocessor las hajib only a 
meroonary ■ array without patriotism or iloyalty. In. later times 
Christian ecclesiastical writers, finding it difficult to justify 
the'BnbrOken prosperity of iJie wicked , to an age which befieved 
in the judgment of Ciod :and trial by combat, invented a final 
defeat for Mansur at Calatanaxnr. He died in 1002 undefeated, 
but racked by anxiety for the permanence of the prosperity of 
his house. His sori MoaafEar, kept the«uthority;aE kajib, always 
in the name of Hisham II., who was .iudden .away in a second 
palace suburb of Cordova, Zabira. But Mozafiar lasted for a 
shorttime, and then died, poisoned, as it was said, by hb brother 
Abdurrahman, called Seiichol, the son of Mansur' by one of 
the Christian ladies whom he extorted lor .hb harem from the 
fears of the Chrbtian princes. Abdurrahman .Sonchol was vain 
and feather-headed. He extorted from the feeUe caliph the 
Abdar- Bucce.ssor, thereby deeply efiending the 

■fWAaeo princes of the Onu^ad house and the populace 
SaankoA of Cordova. He lost'hb hold on his slaves and mer¬ 
cenaries, whose chiefs bad begun to think it would be more to 
their interest to divide the country among themselves. A palace 
SBtf attie tv'^lutioa, headed % Mahommed, of .the Oraayyad 
smpim-oi family. Who. called himielf A 1 Mahdi Billah (guided 
Abdar- by God), and h street riot, upset the power df 
the *0/# at Cordova while he was absent ion a 
raid against CasfUe. His soldiers deserted him, and he was 
speedily slaughtered. Then in the twinklingof an eye the whole 
•edifice -vuvrit into ruin. The end of Hisbim iH. b urikaiowt, 
and the other princes perished in a frantic .scraihbte for the 
throne in which they were the piippets of militiBry adventorei*. 
A score of shifting principwties, each reanfy ’to ihrip tire 
Christians !to destroy the others^ took the place'of .the GdlipfiaJte. 

The .fundamrattal difiEeience between the Modem, Who AnoW 
only the deispet and the iKoran, hndAChcbtian.paop^ iwhoisarve 
Dvntapmeai^^ Chareh, a Ibody of -law arid a Latin apeech, wlas 
Wie* wiril seen in the oentrast between Ibe end )0f the 
ObMK t ua .greatness >(d Mansur, and the tad of rtae. wMtkBcess 
ta rib lOiristiBn contarapaitaida. Wb« first left no 
trace. The eeanid attained, after much fatrk^l iatrifi!i, ito 
thefoundarion^ef akingflom and ofiinsrituthins. The iitterval 
between the death <of Ramiro II. in 950 and the tatablitament 
of theiita^gdoraaf Caitile by J'emaa^ 1. in iot7 >* oB ttwair- 
face as anarchical as the‘Mahemmedan <»mfusioit of'an.)Ktiiiw. 
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The personages are not anywise heroic, even when like 
Alphonso V. (99^1027) they 'were loyal to their doty, Sanebo 
the Rat, and Bermudo II. the Gouty, -with their shameileas feuds 
in presence of the common enemy, and then appeals to the 
caliph, were miserable enouf^. But the emancipation of the 
serfs made progress. Charters began to be given to the towns, 
and a class of burghers, endowed with rights and armed to 
defend them, was formed; while the coun^ of the magnates 
was beginning to develop into a Cortes. The council over 
which Alphonso V. of Leon and hb v/ife Geloria (m. Elvira) 
presided in 1020, conferred the great model chartw of Leon, 
and passed laws for the whole kingdom. The monarchy became 
thoroughly heredity, and one main source of anarchy was 
closed. By the beginning of the nth century the leading place 
among the Christian kings had been taken by saactoaf 
Sancho El Mayor (the Great) of Navarre. He was ante a/ 
married to a sister of Garcia, the last count of JVeranm. 
Castile. Garcia was murdered by the sons of Count Vela of 
Ala-va whom he had despoiled, and Sancho took possession of 
Castile, giving the government of it to his son Fernando 
(Ferdinand I.), with the title of king, and taking the narne 
of “ king of the Spains ” for himself. It was the beginning 
of attempts, which continued to be made till 
into the i2th century, to obtain the unity of 
Christians by .setting up an emperor, or king of "Ptvnr 
kings, to whom the lesser crowns should be subpect. 

Fernando was married to a daughter of Alphonso V. 
of Leon. Her brother Beruqudo, the kst of hb line, could 
not live in peace with the new king, and lost hb life in the 
battle of Tamaron, in a war which he had himself pnovoked. 
Fernando now united ail the north-west of Spain into the 
kingdom of'Castile and Leon with Gallicia. Ikvarre was left by 
Sancho to another sun, Garcia, while the small Christian states 
of the central Pyrenees, Aragon .and Sobrarbe vrith the Ribagorza 
went to hb other sons, Ramiro Sanchez ;and Gonzalo. 
Fernando, as the elder, called ihimself emperor, and asserted a 
general superiority over hb brothers. That he took his position 
of king of kings seriously would seem to be pro-ved by the fact 
that when hb brother Garcia attacked him in 1054, and was 
defeated and slain at Atapuerca, he did not annex Navarre, but 
left hb nephew, Garcia’s son, on t^ throne os vassal. The Council 
of Coyanza, .now Valencia deDon Juan (1050), at comenat 
which he confinned the charters of Alp^nso V., caa’a naa , 
b a trading date in tiie constitutional hbtoty .of 
Spain. 'V^Taen he had united hb kingdom, >he took the 
field against the Mahommedans; and the period Of riw great 
recosquest begw. So far the' Chebrions had not. .gone .much 
beyond the limits of :the territory left to them at the.md lOf the 
8th century. They had orily developed andi organized 
witiun it. UndOT Fernando, thi^ advanced itoaduta 
tbe.hanks of the Tagus in the south, oed into Vabnda CiuiMiiaa 
on die south^t. They began to close round *•»•«*««<• 
Toledo, the shield of Andalusia. The feeble Anrhihisiiui pririces 
were huriiied into paying tribute, and Fernando advanced 
to the-veny gates of Seville wiiriout finding an eneray to meet 
him in the '^Id. Has death in 3065 brou^t hboutm pause for 
A time. He Icftihis three kmgdoms to his thnee sons -Ssneho, 
Alphonso wad'Garda. Alphonso, to whom Lconihad fallen as 
'Hb sham, renamed master afterithe-murdcraif fianefaont Zamora, 
iwhich ite was endeavouring to .fake fmm kb 'tiater, and the 
limprisomhentiel.Gareia'af Gsdlida. The reign of A^honso VI., 
wlwh lasted till 0109, b one of the ridkat 'ib .the Aipbmao 
annals .of -Sbain. He todk up the work lof hb 
falhtt, withieisaf the orusading 'Spiaitf than was in 
iPetnando, but with oonspicuems obbity. His marriwe -with 
vCoMtonce, dsaighter dil Rnb^ duke of Bargundy^^Ohght 
Is posrasfal iforeito infiuenn ibto ipli^ 4 n Castiici .UQiifitanse 
faveuiiHi'tiKaaoiduofChinyvand'ODtaified her imsband’s favour 
for them; Under'theitleadersfaipiineaeuns'wwataiqw - 
to rriorm the Church, ftom vihich hithertb fitto 
had Men expected Mve that it diould be aeariws'and 
■ffilMiaL TMMoption dfithe .Roman instead of > the ^Gothic 
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ritual of Saint Isidore has been lamented, but it marited the 
assumption by Castile of a place in tlie community of the 
western European kingdoms. The Frenchmen, both monks 
and knights, who accompanied Constance brought to bear 
on Spain the ecclesiastical, architectural, literary and military 
influence of FVance, then the intellectual centre of Europe, as 
fully as it ever was exercised in later times. Castile ceased to 
be an isolated kingdom, and became an advance guard of 
Europe in not the least vital part of the crusades. Alphonso, 
who during his exile owed some good services to the Slahom- 
medan king of Toledo, spared that city while his friend lived. 
AiphoBSB a-.rriod the war forward elsewhere. He 

overrun* extorted tribute, and double and treble tribute 
Mthomme. from the princes of Andalu.sia. In 1082 he swept 
tan Spain, (j^roiigh the ve.iley of the Guadalquivir to 

Tarifa, where he rode his horse into the sea and claimed 
possession of the “ last land in Spain.” In 1084, his friend 
being dead, ho made himself master of Toledo. The fall of the 
city resounded throughout Islam, and .shocked the Mahommedan 
princes of Andalusia into gravity and a sense of their position. 
Their peoples began to look to Africa, wht re Yusuf ben Techufin 
was ruling the newly founded empire of the Almorivides. The 
princes had cause to dread him; for Yusuf, the leader of a 
religious movement still in its first zeal, was known to have no 
friendly feeling for their religious indifference and elegant, 
dissipated habits. It was likely that, if he came as ally, he 
laraaiottot would remain as master. But the case was ex- 
thaAimork- cellently put by a!-Motamid, amir of Seville, a 
w*». brilliant cavalier, an accomplished Arab poet, and 
one of the most amiably spendthrift of princes. When the 
peril of appealing to Yusuf was put before him at durbar 
by his son, he acknowledged the danger, but added that he 
did not wish to be cursed throughout Islam as the cause of the 
loss of Spain and that, if choose he must, he thought it better 
to lead camels in Africa than to tend pigs in Castile. Yusuf 
came, and in 1086 inflicted a terrible defeat on Alphonso VI. 
at Zalaca near Badajoz. The immediate results of the stricken 
field were, however, but small. Yusuf was called back to 
Africa, and in his absence the Christians resumed the advance. 
When he returned he was chiefly employed in suppressing the 
Mahommedan princes. Alphonso was compelled to witlidraw a 
garrison he had placed in Murcia, and Valencia was, by his 
decision, given up by the widow of the Cid {q.v.). But he kept 
his hold on Toledo, and though his last days were darkened by the 
death of his only son in the lost battle of Uclcs (1108), he died 
in 1109 with the security that his work would last. 

The AlmorAvides went round the fatal circle of Asiatic and 
African monarchy with exceptional rapidity. One generation 
of military efficiency and of comparative honesty 
^e'Mjbom‘ administration was followed by sloth and cor- 
medan ruption as bad as that of the Arabs. To this the 
Power B»e»r AlmorAvides, who were Berbers and were largely 
mingled with pure negroes, added a dull bigotry 
‘ *' and a hatred of thought and knowledge from 
which the Arab, anarchical and politically incapable as be 
was, was free, In Aragon the successors of Ramiro Sanchez 
hud l^un to press close on Saragossa when the AlmorAvide 
invasion took place. The battle of Zalaca gave pause to the 
Aragonese, as it did for a short space to the Castilians. The 
int^val-af advance in the reconquest would have been shorter 
than it was but for the results of a most unfortunate attempt 
on the part of Alphonso VI. to unite the crowns of Aragon and 
Castile by the marriage of Alphonso I. (1104-x 134) of Aragon with 
his daughter Urraca. Urraca (the name is a form of Maria) 
was dissolute and- Alphonso was arbitrary'. There 
manners of the 12ft century 
^ ^ husband hesitate to beat his wife, and 

UrraoMvas beaten, and in the presence of witnesses. 
The marriage, too,* was declared null by the pope, as the 
parties were within Hie prohibited degrees. Alphonso and 
Um^ came. ..to open war, in which he claimed to be king of 
-Ctfitdc by rijihtoi his macnage and his election by the nobles, 


The confusion was increased by the fact that Alphonso, Urraca’s 
son by her first marriage wth Raymond of Burgundy,' was 
recognized as king in Gallicia, was bred up there by the able 
bishop Diego Gelmirez, and took an active part in the feuds 
of his mother and step-father. The death of Urraca in 1126 
allowed her son to reunite the dorainioms of his grandfather. 
In the meantime his quarrels with Urraca had not deterred 
Alphonso, who is sumamed the Battler in Aragonese history, 
from taking Saragossa in 1118, and from defeating the AlmorA- 
vidcs at the decisive battle of Cutanda in 1120, In 1125 he 
carried out a great raid through Mahommedan Spain, camping 
in its midst for months, and returning with many thousands 
of the Christian rayahs, who, under the name of MozArabes, had 
hith'jrto continued to live under Moslem rule. They now fled 
from the bigotry and negro brutality of the AlmorAvides. The 
failure of Alphonso’s attempt to take Braga in 1134 was speedily 
followed by his death. He left his kingdom by' will to the 
Knights of the Temple and the Ho.spital, but the barons of 
Aragon paid no attention to his wish, and drew his brother 
Ramiro, a monk, from his cell to continue the royal line. 
Ramiro, having been first cx-clau.stratcd by the pope, married 
Agnes of Aquitaine, and on the birth of his daughter Petronilla 
affianced her to Ramon Berengucr (Raymond Berengcr), count of 
Barcelona, and then retired to liis cell at Narbonne.' union ut 
This marrii',ge united Aragon and Catalonia for ever, Aragon ana 
and marks a great step forward in the constitution Catalonia. 
of a national unity in Spain. Kavarre, indeed, which had b< en 
united with Aragon since the fratricidal murder of its king 
Sancho in 1076, preferred to remain independent 
under a new ruler of its choice. It was henceforth 
a small state lying across the Pyrenees, dependent 
on France, and doomed inevitably to be partitioned between 
its great neighbours to north and south. 

Alphonso VII., the son of Urraca, was. during the twenty 
years between his mother’.s death and his own in 1157, the 
dominating sovereign of Spain. In 1135 he was Aipbono 
crosvned at Leon, in the presence of the new king vii., 
of Navarre, of the counts of Barcelona and Toulouse, "Bmperor 
and of other princes, Christian and Mahommedan, '“Spain.’’ 
“ Emperor in Spain, and king of the men of the two religions.” 
In his character of emperor and king of the men of the two 
religions Alphemso VII. seems to have aimed not at expelling, 
but at reducing the Moors to subjection as vassal communities. 
He took Cordova and conquered as far as Almeria, 
but left vassal Maslem princes in possession. His 
death was followed by another and, happily, a last 
division of Castile and Leon. Sancho, his cldc-st son, took the first 
and Fernando the second. The dream of the empire was speedily 
dissipated by the death of Sancho of Castile a year after his father; 
Portugal h^ already become a semi-indqpendent state. 

The complicated story of the Christian kingdoms of Spain 
during the next two generations can be best made intelligible 
by taking the king of Castile as the centre of t\»AUontovm. 
turmoil. His boyhood was filled by all the miseries oicaatiie, 
which rarely failed to descend in the middle ages uss-iJU. 
on the people whose king was a child. Alphonso VIII. married 
Leonora, daughter of Henry II. of England, who, as duke of 
Aquitaine, by right of his marriage with the duchess Eleanor, had 
a strong direct interest in Spanish politics. 'Castile, by its geo¬ 
graphic position as the centre of Spain from Cantabria to the 
Sierra Morena, was the forefront of the Struggle with the Moors. 
In Andalusia the downfall of the AlmorAvidra had Wnrwitb 
opened the way to the AlmohAdes, or followers of tiuAimo- 
the Mahdi, an even more bigoted religous sect than *«*••• 
the other. Alphonso had conquered Cuenca, in the hill country 
between Castile and Valencia, m 1177, ijjth the help of the king 
of Aragon, also an Alphonso, the son of Petronilla and of Ramon 
Berenguer of Barcelona. With eminent good sense he rewarded 
Ihis ally by resigning fdl claim to feud^ superiority over Aragon. 

' > Raymond du Puy, grand master of the Hoapitallen, came to 
teuns with Count Raymond in the matter of the beqnest. (Sou 
SlMlSrT Jow OF JBRUSALEM, KNIOBTS OF.) 
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At a later period the two kingdoms defined their respective 
spheres of influence by a treaty. Aragon was left free to 
RtcogaMott coitqiifir the Balearic Islands and Valencia, while 
otibeinde- Murcia and Andalusia were to fall to Castile. The 
pemteaet of Almohddes took the field against Alphonso in force, 
Angoa. fellow-Christian sovereigns failed him in 

the hour of need, he was defeated at Alarcos. But this wave of 
the ebbing Moslem tide had less force than the AlmorAvide, and 
fell back both sooner and farther than its predecessor. Alphonso 
o oaitm- had leisure to punish his brother kings for deserting 
tlmof^e him, and to look to the organization of his kingdom. 
Kiagdom. It was a great epoch of the granting of charters, 
TboMiii. of tjjg advance of the towns. To this age also 

torrOriien. formation of the great monastic military 

orders of Calatrava, Santiago and Alcantara. They supplied 
the Crown with a strong force of well-disciplined and well- 
appointed cavalry. To tighten the bond with Leon, Alphonso 
of Castile married his daughter Bercngaria to its king Alphonso 
(11S8-1230), the son of his uncle Fernando. The marriage was 
dissolved by the pope as being within the prohibited degrees, 
but the son born of it was recognized as legitimate. Berengaria, 
a womiin of very noble character and eminent ability, deserved 
a better husband than her cousin of Leon, who was nicknamed 
El llaljoso—the Slobbercr—and who appears to have been 
epileptic. In 1212 the king of Castile reaped the reward of long 
years of patience. The Almohades tlu'ealened an invasion in force, 
and he organised a crusade against them. Aragon was repre¬ 
sented by its king I’ctcr II., Navarre by its king Sancho, and 
Portugal by a strong contingent of Templars and other knights. 
Orortbrow At the Navas de Tolosa, just south of the Sierra 
ottbe Morena,thc Almohades received the final overthrow 
Aimobodet. laid Mahommedan Spain at the feet of the 

Christians. .Mphonso died in 1214. llis son Enrique (Henry) 
was killed by the fall of a tile three years later; and Beren¬ 
garia, to whom the crown came, sent to Leon for her son 
Fernando, and abdicated in his favour. 

Fernando (Ferdinand Ill.) who was in all ways worthy of his 
mother, took up the crusading duty of a king of Castile, and 
PerdibbBd continued the advance into Andalusia. The Almo- 
///., 121T- hades were in swifter decline than the Almordvides. 
I2S2, One of them, al-Mamun, even sought Fernando’s 
help to regain his throne in Morocco, and ceded a suburb of the 
city to his Christian allies. In 1230 the death of Alphonso 
of Leon opened the way to a final union of the crowns. 
The “ Baboso ” had, indeed, left his kingdom by will to 
his daughters by Teresa of Portugal, but Fernimdo w'as saved 
from the necessity of enforcing his rights by his mother. She 
persuaded Teresa and the infantas to resign their claims in 
pinoivaha return for pensions and lordships. Castile and 
otCmoHto Leon were united, never to be divided again. "The 
mod Loon. of ■ijie reconquest was now completed with 

swift steps. In 1236 Cordova was conquered, and Seville 
fell m 1248 with the help of a fleet from the Ba.sque coast and 
of the Moorish king of Granada, who was Fernando’s vassal, 
paying tribute and attending Cortes when summoned. Fernando 
died in May 1252. It will avoid repetition to note here that 
the Aragonese share of the reconquest was completed by Tames 
the Conqueror(i2i3-i276),the son of that king Peter who fought 
in the Navas de Tolosa. He conquered the Balearic Islands in 
1229 and Valencia in 1238. In' 1265 he entered Murcia, which, 
Koboboaott however, he agreed to occupy in the name of Castile. 
otSgmia, Mahommedan Spain was reduced to Granada md 
oxeopt a line of ports round to Cadiz. The Christian 
amadb. population had disappeared in Granada and Moslem 
refugees had peopled it closely. Its king was a vassal, and 
of itself it was no longer a danger. 

The close of the period of the great reconquest, five centuries 
of struggle, left Spain divided between two states of different 
SpaiBottv character. On the west of the Iberian range and 
tboKocom- south of the Guadartama was the kingdom called, 
vtut. for short, Castile and Leon. In fact its sovereign 
was also king of Gallicia, Asturias, Estremadura, Jaen, Cordova 
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and Seville. This multiplicity of titles was more than a mere 
formula of the royal chancery. It was the official recogni¬ 
tion of a substantial political fact—namely, that 
the kingdom of Castile and Leon had been made up 
by the agglutination of separate political entities. 

The real bond between them lay in the common crown, the 
common creed. They were one only us subjects of the same 
lords and members of the same Church. But their territorial 
patriotism was local. The peoples were not Spaniards, siive as a 
general term, but Gallicians, Asturians, Castiliaas, Andalusians. 
The great foreign question for them was the possibility, and 
from time to time the imminence, of renewed invasion from 
Africa. That peril did not cease till the defeat of the last for¬ 
midable African invader at the battle of the Rio Salado in 
1340. It is characteristic of the loose construction of the 
kingdom tiiat the Cortes of Leon and of Castile continued, after 
the final union, to meet apart on some occasions until 
1301. 

On the eastern slope of the Iberian hills and the great central 
table-land was the kingdom called, again for short, Aragon. 
Its king was also a ruler of many titles—king in 
Aragon, in Valencia, and the Balearic Isles (with one '*200. 
interval of separation), count of Barcelona, and in Provence. 
Marriage and inheritance had given him territorial rights in-the 
south-east of France. Thus he came in contact with the 
crusaders of Simon de Montfort and the expansion of the French 
monarchy. Another marriage, that of Peter, the son and suc¬ 
cessor of James the Conqueror, with Costanza, the daughter 
of Manfred of Beneventum, gave him claims on the Neapolitan 
and Sicilian inheritance of the Hohenstaiifen. From the date 
of the Sicilian Vespers (1283) Aragon is found mixed in the 
politics of Italy. The commercial activity of Barcelona brought 
it into collision with Genoa and alliance with Venice. The 
curious double position of the king of Aragon is fully illustrated 
by the career of that king Peter who was the father of James the 
Conqueror. He fought as a crusader at the Navas de Tolosa, 
he went to Rome to be crowned, and did voluntary homage to 
the pope. Yet his interests as a prince of .southern France 
compelled him to draw the sword in defence of the Albigenses, 
and, orthodox as he was in creed, he fell fighting for them at 
Muret in 1213. If the fortunes of Aragon were to be followed 
in an outline of Spanish history, it would be necessary to wander 
as far as Athens and Constantinople. 

The difference of the relations of these two states towards the 
comity of nations had corre.sponding internal distinctions. It 
has been already noted that eastern Spain was feudal. ’Therefore 
the distinction of classes was far sharper in Aragon than in non- 
feudal Castile and Leon. Predial slavery, which had disappeared 
in Castile and Leon in the 13th century, existed unmodified in 
Aragon, and in its worst form, down to the Bourbon dynasty. 
When we are told of the freedom of Aragon, it is well to remember 
that it was enjoyed only by the small minority who were per¬ 
sonally free and also privileged: by the citizens of the towns 
which had charters—^called in Aragon the Universidades—^the 
nobles, the gentry and the Church. The Catalans attained 
emancipation from feudal subjection by a succession of savage 
peasant revolts in the 15th and 16th centuries. In Valencia 
emancipation was finally brought by a measure which in itself 
was cruel—the expulsion of the Moriscoes in the 17th century. 
The landlords were compelled to replace them by free tenants. 
The prevalence of predial slavery in Aragon and Valencia 
can be largely explained by the number of Mud^jures, that is 
Mahommedans living under Christian rule, and of Moriscoes— 
converted Mahommedans. 

If now wo look at the internal history of Spain from the conclusion 
of the period of the reconquest, which may ho put in the middle 
of the 13th century, down to the union of the crowns of cMotiaa- 
Castile and of Aragon by the marriage of Ferdinand at 

and Isabel in 1469, it will bo found to be oecuiried spala. 
with two great processes. These two processes are 
firstly, the christlsnization of Spain, a very differrot thing from its 
reconquest from Moslem masters—and, secondly, not its unifica¬ 
tion, for that is hardly attained even now. but its progress towards 
unification. 
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Wlien Fernando (Ferdinand Ill.), the conqueror of Andalusia, 
died in 1152, ho was indeed the king of the two, or even the three, 
_ , religions. The Jews and tlic Mahommedans formed a 

W*-' moans of 

«ra/iMa«a> ostinjating their numbers, but there is much probability 
* *■ that togetiior they formed not much loss than a half of 
the population. The Jow^, who had suffered cruelly from the 
brutal fanaticism of the Almohades, had done a groat deal to forward 
the conquest of Andalusia. They wore repaid by the confidence of 
the king, and the period which includes the reign of Fernando 
and lasts till the end of the 14th century was the golden ago 
of their history in Sp<iin. Jn 1491 the preaching of a priest of 
Seville, I'ormuKlo Martinez, led to the first general ma sacre of 
the Jews, who wore envied lor their prosperity and hated 
because they wore the king's tax collectors. ISut the history ot 
the persecution and cxjiulsion of the Jews is the same evory- 
wliere e.xcept in dale. The story of the Mudejires and Moris- 
cocs is peculiarly Spanish. In the Christian advance they were 
from the begmning first subjected and then mcorpor.itcd. As far 
north as Astorga there is still a population known as the Maragatos, 
and familurr to all Spain as carters and muleteers. Tliis marked 
tyqie of the Lc-ojicse of modem times represents a Berber colony 
cut oil among the Christians, and christianizoil at an early date, 
who wont on using Arab and Berber names long after their conver¬ 
sion, They are only the most con.spicuous example of a process 
which was common to all the Peninsula. As the Christians worked 
down to the south they found an exislmg Maliommcdan praulation. 
To reduce them to pure slavery would, in the case of Castile at 
least, have been dangerous, and would also have been offensive 
to the Christians, who were thenuselves fighting for emancipation. 
To expel them would have been to have the .soil untilled. Therefore 
the king, the nobles, the Church and the military' orders combined 
to give them protection. For them, as for the Jews, the 13th anil 
14th centuries were a golden ago. By the end of the 14th the 
persecutions began. Forced conversion prepared the way for 
expulsion, which came in the reign of Philip HI. (1598-1021). But 
Biaal 16 a *^ 1 *’*'® reached all had been persuaded or 

SriSs forced into Christuinity, had ceased to bo Mud6jares, 
and had become Moriscoes. In the majority of cases 
the conversion had occurred so long ago that the 
memory of the time when they were Mahommedans was lost, 
and multitudes of the children of Mudijares remained. The 
Mozdrabes again—the Christians who had alway's lived under 
Mahommedan rule—were an element of importance 
trV . in medieval Spain. They had learnt to write in 
onrasw. and used Arabic letters even when writing 

I.atin, or the corrupt dualect of Batin which they spoke. The 
conquest of Toledo by Alphonso VI. first brought the Chri.stians 
into contact with a large liody of these arabized Spaniards, and their 
influence was considerable. By Alphonso they were favoured. Ho 
stamped his name on his coins in Arabic letters. It is said with 
probability that one of tho early kings of Aragon, Peter 1 ., could 
write no other letters than the Arabic. The Moziirabes were treated 
under the kings of the rcconquest as separate bodies with their own 
judges and law, which they had been allowed to keep by the Moslem 
rulers. That code was the forum judicum of the Visigoths, the 
fucro jusgo, as it was called in the " romance " of later times 
and in Castilian. The Mozdrabes brought in the large Arabic 
element, which is one of tho features of the Castilian language. A 
part of the work of christianizing tho Spain of tho 13th century, 
and not tho least part, was done by tho monks of Cluny introduced 
by the French wife of Alphonso VI. To them was due the impulse 
given to the reform of the Churcli, and to education. The foundation 
of the sludium generate of Palencia in 1212 by Alphonso IX. 
was an outcome of the movement. It fell in the troubles following 
his death, but Fernando III. revived it by the foundation of the 
university of Salamanca, which dates from 1245. The Church and 
tho university wore tho groat promoters of tho effort to secure 
religious unity which began in tho 14th and produced its full effects 
in tho 17th century. How far the character, habits and morality 
of the Christian Spaniards were affected by Oriental influences is 
not a question whicli it is easy' to answer. To some extent they no 
doubt were colouro.J. Such a social institution as the form of 
marriage known by tho name of_ barragania shows visible traces 
of Eastern influence. In so far as it was a mere agreement of a man 
and woman to live together as husband and wife, it had precedents 
both Roman and 'Teutonic. There were also Roman and Teutonic 
example for recognizing the children of such a union as having 
rights of inheritance. On the other hand the name is Arabic, and 
so is the term appUed to the children, hifos de gauancia, sons of tho 
.strange woman. Moreover the Oriental character of this union, 
be its origin what it may, is visible from the fact that it was poly¬ 
gamous. The only insuperable barrier to a barragania was the 
previous marriage " with the blessing," the full religious marriage, 
of tho woman to another man. A married man might bo united in 
barragania to a woman other than his lawful wife, and the children 
of that connexion, though not fully le^timate, were not bastards. 
The'inost. signal example among many which could be quoted is 
thatjW Prter the Cruel {1350-1367), who, though married to Blanche 
of Bwitbea, was abarraganaio to Maria de Padilla. Ho left his 


kingdom to tho daughters she bore him, and their ^uasi-legitimacy 
was recognized not only by the Cortes during King Peter's life, 
but abroad. John of Gaunt, duke of Lancaster, married tho older 
of the daughters of Maria de Padilla, and claimed the crown of 
Castile by right of his wile. Thu clergy, who were debarred from 
the religious marriage by tho discipline of the Church, were commonly 
abarraganado all through the middle ages. The sumptuary laws, 
which required the barraganas of priests to wear a red Ixirdor to 
their dresses, recognized them as a known and tolerated class. 

The work of political unification was essentially more difficult 
than tho christiauizatiun of Spam. Thu great common institution 
of the Church, common enthusiasms, prejudices and , 

envies, were available lor the second. The first had 
to contend with deeply rooted differences of national 
character and of class. The Gallician who spoke, and 
still speaks, a language of his own, was profoundly'^ ' 
separated from the Andalusian, Tho Basque, who till much 
later times practically included the Navarrose, was a man of 
another nationality and another speech from tho Castilian. 
And what is true of Castile and Leon applies equally to 
Aragon. Aragonese, Catalans and Valoncians were 
as different as Cialicians, Ikasqucs, Castilians and 
Andalusians. Aragon spoke a dialect of Castilian. * 

Catalonia and Valencia, together with tile. Balearic Islands, 
spoke, and speak, dialects of tho southern French, tho so-called 
Limose, though it was not the langua,(;o of the Limousin. 
And the causes of diWsion did not end liore. 'The word " com¬ 
monwealth ■’ had no moaning cither oast or west of tho Iberian 
range. Every one of tho kingdoms grouped round tho two 
sovereigns who sliarcd modern Spain was itself a loose con¬ 
glomeration of classes. Mention has already been made of the 
Jew and tho Miid6jar. Those wore more or less forcibly absorbed 
or brutally expelled. But tho distinctions between rim nim. 
noble and not noble, between town and coun^, were 
in tho very fibre of all the Spanish pottles. Ei^ulsion 
was impossible and combination only attainable by mutual agree¬ 
ment, and that was never secured. High mountain barriers 
and deep river courses had separated the Spaniards locally. They 
were more subtly and incurably separated by traditional and legal 
status. Speaking generally, and with tho proviso that though 
names might differ from region to region, the facts did not; it 
may be said that Spain could bo classified as follows; finder the 
crown of Castile alt the territory was cither abadengn, realmgo, 
salariego, behetria, or it belonged to some town, big or little, which 
had its carta pueblo or town charter, its own fuero 
(forum) or law, Abadengo was land of tho Church, 
realingo domain of tho Crown, salariego land of the 
nobles. Heheiria is less easy to translate. The word 
is the romance form of benefactoria. Behotrias, called *' plebeian 
lordships," were districts and townships of peasants who wore 
bound to have a lord, and to make him payments in money 
or in kind, but who had a varying freedom of choice in electing 
their lord. Some were described as " from sea to sea, and 
seven times a day,” that is to say they could take him anywhere 
in the king’s dominions from the Bay of Biscay to tho Straits 
of Gibraltar, and change him as often as they pleased. Others 
were de linage, that is to say, liound to take their lord from 
certain lineages. Their origin must probably bo sought in the 
action of communities of Mozdrabos, Christians living under 
Moslem rule as rayaks, who put themselves under 7"*, 7'o„,j„. 
Christian chiefs of tho early days of the reconquost for 
the benefice of their protection. They were mainly in Old Castile. 
By the end of tho middle ages they had disappeared. The 
chartered towns, in Spain east and west, were practically republics 
living under their own carta pueblo witi their own fuero or law. 
All charters were not granted by the kii^. Many of them 
were given by nobles or ecclesiastics, but required the confirmation 
of tho king. And in this count^, whore all was local law 
usage and privilege, whore uniformity was unknown^ all charters 
were not held by towns. In many cases tho serfs m the course 
of their struggle for freedom extorted charters and fueros. The 
greater chartered towns had their surrounding comarcas, answer¬ 
ing to the " county " of an Italian city, over which they exercised 
jurisdiction. In time the villages dependent on a chartered city, 
as they grew to be towns themselves, fought for, and in many cases 
won, emancipation, which they then sought to have confirmed 
by the king and proceeded to ^rabolize by setting up their own 
gallows in tho market-place. 'The Church had won exemption 
from tho payment of taxes by no general law, but ly ntClarar 
particular privilege to this or that chimter, bishopric 
or monasti^. The nobles claimed, and wore allowed, ffg^ia, 
exemption from taxation. Church and tioblea alike 
were for ever extending their borders by purchase, or trying to do 
so by force. They conferred their exemptions on the land they 
acquured, thus throwing the burden of taxation on the towns and the 
non-nobles with increasing weight. But in this land, where nothing 
was consistent, there was in reality no sharp division ex^t in the 
smaller and feudal portion.—called Aragon for convenience—and 
save as between Christianand non-Christian, nobleandnon-noble. The 
necessities of the reconquest made it obligatory that all the dwellers 
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on the frontier should he garrison. Hence the}' were not onty 
encouraged but required to possess arms. Those of them who 
could provide themselves with a charger, a mail 
shirt, a spear and sword were ranked ns milites — 
nmufutro, miles was a Caballero. Aiphonso VII. ospeciaily 

authorized all men who could arm thomsolvos, mount themselves, 
and serve " cavalierly ” to live as and count themselves " cavaliers.” 
Hence the formation of the class of Caballeros de fuero, non-nobles 
living " nobly " with a right to wear the sword. The privilege 
survived the epoch of the tcconquest, and was often extended to 
gilds which the king wished to encourage. Hence came the practice 
which caused so much surprise and amusement to French and 
German travellers of the ifilh and 17th centuries—the wearing 
of the gentlemanly sword b}' the artisans of towns. 

No general law controlled lhe.se local usages and fueros. The 
fuero juzgo (jorum judicum) was accepted by the Mozdrabes, and 
had authority everywhere in cases not provided for 
Local Laws, charters, or where no privilege had been 

granted by the king. But it was subject to innumerable exceptions, 
and particular jurisdictions. There was no common mbunal. 
Nor was any material change introduced after the epoch of the 
rccomiuest. Aiphonso X., F.l Sabio or Learned, made a fuero 
real, wliich was formed by combining the beat parts of existing 
charters. It was accepted by towns and districts not already 
chartered, but by them only. The famous sfete fartidoi 
» seven divisions), drawn up about iiCio, is often 

Partlaas, gjiogen of as a code of laws. It was never so treated 
till it was promulgated at the Cortes of Alcalfi in 1338, in the reign 
ot his great-grandson, Aiphonso XI. Even ften it was .subject to 
the restriction that it was not to prevail against any fuero, or the 
fuero real. Tlic Cortes might have been expected to forward the 
work ‘of unification. But without going into details on a subject 
w Inch requires particular treatment, it may be noted that the 
Cortes was no more coherent, or fixed in constitution or 
The Cortes, jmd m, more national, tlian any other of 

the institutions of the country. The crown of Ca.stile and Leon 
liad indiKid a common Cortes after i.toi. Aragon never advanced 
so far. It, Catalonia and Valencia liad each their Cortes, which 
never united. When King Thilip IV. (1G21-1665) wished to 
secure grants of money from thc.se parts of his dominions he had to 
summon three separate Cortes, which sat in diflerent frontier towns, 
and he had to negotiate simultaneously with all three. Then the 
Siianiards, in their carelessness ot form and reguliu-ity, never fixed 
any rule as to the constitution of a Cortes. The third estate secured 
representation in the Cortes of Leon (1188), and then in Castile and 
the Cximmoii Cortes. In the kingdom of Aragon the right was 
si-cured alxiut the same time. It was decided that no new tax could 
Ih' imposed save with the consent of the Commons, and that therefore 
tliev must bo represented. But no rule was ever made as to whom 
the'king was bound to summon, nor even that the presence of the 
clergy and the noliles was necessary to constitute a true Cortes. 
It was never cLoimed by the Cortes that its consent was necessary 
to the making of law.s. The Roman maxim that wltat the " prince ” 
wills has the force of law was not disputed—nor did the Spaniard 
doubt that the king acting by liimself was " the prince.” The check 
which the justiza, or chief justice, of Aragon imposed on the king 
was siqqiorted by the force of nobles and cities, but it was an excep¬ 
tion in Spain. The representatives of tlie Commons were the 
personeros and procuradores, i.e. attomiys of the cities. There was 
no knight of the shire in any Spanish Cortes. The great cities in 
Castile and Leon succeeded finally in reducing the right of representa¬ 
tion to a privilege of eigliteen among tliem, with the good will of 
the king, who found it oitsier to coerce or bribe the procurators of 
cightoen towns than the representatives of a hundred and fifty. 
The legislative work of such bodies was necessarily small. Their 
practical jKiwer might be great when the king was weak and 
necessitous, but only tlien. 

It ought to have been easy for kings whose authority was 
confessedly so great to have made themselves effectively despotic 
amid all this division and weakness. Nor would 
oicsat^ they have failed so to do if the sovereigns of Castile 
had not been either incapable or short-lived, and if 
there had not been an extraordinary succession of long 
minorities; while the kings of Aragon were tempted to neglect 
their Spanish possessions because they were in pursuit of 
their claims and ambitions in Italy. Aiphonso X. of Castile 
(1252-1284) was an admirable writer, and a man of 
i^^JJ 5 J^”keen intelligent interest in science and law. As 
a ruler he was at once weak, unstable and obstinate. 
He wasted much time and great sums of money in endeavouring 
to secure his election as emperor—not in Spain, but in the Holy 
Roman Empire. He did indeed add the town of Cadis to hw 
possessions with the help of his vassal, the Moorish king of 
Granada, but his reign is filled with quarrels between himself 
and his nobles. The nobles of Castile and Leon were not feudal 


vassals, but great landowners claimii^ and exercising rights of 
jurisdiction on their estates. Their name of ricos hon^es, 
which first appears in written documents of the 12th rta NoUea. 
century, has been credited with a Teutonic origin, Kleot 
but it was in all probability nothing but a “ romance ” Hombrea. 
or Castilian translation of the seniores and senatores, potentiores 
and possessore! of the Visigoth councils and code. They repre¬ 
sented a nobility of wealth and not of blood. In the earlier 
times their possessions were divided among their sons. It was- 
only at the end of the 13th century and later that they began to 
form mayorazgos or entails, to preserve their name and family. 
It was then that segundones, or younger sons, began to be known 
in the social life of Spain. But whatever their position may 
have been legally, they were as grasping as any feudal nobility 
in Europe, and they were singularly destitute of an) capacity 
for combined politicid action. In Aragon, indeed, the nobles 
did extort a promise from the king that they should not be put 
to death or deprived of their estates by his mere decision. In 
Castile they never went beyond begging or extorting grants of 
the crown lands, or pensions charged on the royal revenue. 
Aiphonso X. ended his life in a civil war with his son Sancho, 
who claimed the succes.siun in preference to the children of his 
elder brother, Fernando de la Cerda, and in virtue of a doctrine 
of which much was heard in the middle ages elsewhere than in 
Spain. He maintained that the younger son, being nearer to 
the father than the grandson, had a right to succeed in pre¬ 
ference to the children of an elder brother who had died before 
the succession was open. -Aiphonso, after first accepting 
Sancho's claim, repudiated it, and made a will by which he 
not only left the crown of Castile to the eldest son of Fernando 
de la Cerda, but cut vassal kingdoms out of the southern parts 
of Spain for Sancho’s younger brothers. The reign of 
Sancho IV., sumamed El Bravo, or the Fierce (1284- 
1296), was one constant struggle with the very 
nobles who had helped him against his father, with his younger 
brothers, and with the sons of Fernando de la Cerda. Murder and 
massacre were his familiar methods. He was sue- Ferdinmud 
ceeded by his infant son Fernando (Ferdinand IV.), iv., 1296- 
whose long minority was an anarchy, tempered 
by the courage and the tact of his mother, Maria de Molina. 
Fernando, ungrateful to his mother and incapable as a king, 
died in 1312, leaving a son of less than a year old, Aiphonso XI. 
(1312-1350). After another minority of confusion, Aiphonso, 
sumamed “ of the Rio Salado,” from the great Aiphoaeo 
victory he won over an invading host from Africa, XI., 1212- 
ruled with energy and real political capacity. He ****• 
was indeed ferocious, but such actions as the murder of his great- 
uncle, Don Juan el Tuerto—the distorted in body and mind— 
did not seem to his subjects more than the exercise by “ the 
prince ” of that right to act for the good of the state legibus 
solutus which is mherent in sovereignty. But Aiphonso did 
not use his freedom to act legibus sdutus except against such 
hoary and incorrigible intriguers as Don Juan el Tuerto or the 
Caballero Diego Gil, whom he beheaded with seventeen of his 
men after promising them security for their lives. He did some¬ 
thing to found the judicial and administrative unity of the 
country. His death at the age of thirty-eight, during the great 
plague, and while he was besieging Gibraltar, was a misfortune 
to Spain. His successor, Peter, sumamed the Cruel (i35»- 
1368) was destined to show the Castilians exactly Petertbe 
what the constant use by “the prince” of the Ctmoi, 
reserved rights of the sov»eign authority could be 1 220 - 1269 . 
made to mean, when they were exercised by a passionate man 
maddened by suspicion of all about him. Administering the dvil 
side of his government through Jewish tax-gatherers and 
farmers of the taxes, and surrounded by the Mud^jar guard, who 
were the executors of his justice, his path is marked by one 
long succession of murders. With all his appearance of energy, he 
shrank from action at the critical moment of .his wars out of 
utter want of trust in all about him. His expulsion by his 
brother, Henry of Traatamara, the eldest son of Leonora de 
Gusman, his restoration by the Black Prince {g.v.), his treadiery 
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to him, and his final defeat and murder at Montiel, are famous 
episodes. Henry of Trastamara, the beginner of the “ new 
Hemrot kings" (I3f)8-I379), reigned by election. The 
rnuteuMra, nobles and the cities to whom he owed his crown 
iS 6 t-isr 9 . jiacj proportionate power. In his reign and those of 
his immediate siicco.ssors the Cortes flourished, although it 
failed to establish checks on the absolute power of the king. 
Henry was on the whole a successful ruler. He forced his 
neighbours of Portugal to make peace, bis fleet defeated an 
English squiidron off Rochelle, and he restored internal order. 
The civic hermandades, or brotherhoods, enforced respect from 
the nobles. John I. (1379-1390), Henry’s son and 
successor, had to contend with Jolin of Gaunt, son 
of Edward HI. of England, who had married the 
eldest daughter of Peter the Cruel, and claimed the crown of 
Castile in her name. John averted the danger by arranging a 
marriage between his son Henry and Comstance, the eldest 
daughter of John of Gaunt, an alliance which united the two 
equally illegitimate lines representing Alphonso XI., and S) 
closed the dispute as to the succession. He was less fortunate 
in his efforts to vindicate the rights of his wife Beatrix to the 
throne of Portugal. The defeat of the Castiliiuis at the battle 
of Aljubarrota (1385) compelled the king to renounce his pre¬ 
tensions. The minority of his son, Henry III. (1390-1406) was 
long, and his effective reign short, but in the brief 
"390^/406 allowed him the king, a weakly man sumamed 
El Doliente (the sufferer) did something to estab¬ 
lish order. He recovered all the immense grants of crown 
lands and rents, impounded by the nobles during his minority. 
The first years of the minority of his infant son, J^ihn II. (1406- 
1454), were by a rare e.'cception peaceful. The young 
king’s uncle Ferd nand (called “ of Antequera ” 
beeause he was besieging that town, which he took 
•from the Moors, when he heard in 1412 that he had been declared 
heir to the crown of Aragon by the Cortes of Caspe) acted as 
regent. Ferdinand was able and honest. His succession to 
the throne of Aragon is an event of capital importance in the 
history of the Peninsula. 

The kings of Aragon from the death of James the Conqueror 
in 1276 to the death of Martin I. in 1410 were so largely con¬ 
cerned in the struggle with the Angevin party in 
"^Naples and Sicily, that their history belongs rather 
ragoa. Peninsular kingdom. They 

were six in number: Peter III. (1276-1285), Alphonso III. 
(1285-1291), James II. (1291-1327), Alphonso IV. (1327- 
1336), Peter IV. (1336-1387). John I. (1387-139S). and 
Martin I. (1395-1410). In so far as their influence was felt 
in the internal affairs of their Spanish kingdoms, they had a 
double task to perform. The first wa.s to reunite the Balearic 
Islands and Roussillon, which James the Conqueror had left by 
will to a younger son, to the crown of j^agon. This was finally 
achieved, after a hideous story of fratricidal hatred and murder 
^ poison, by Peter IV. Their second task was to reduce their 
turbulent btirons, in .dragon, Catalonia and Valenda alike, to 
the position of obedient subjects. In this task also it was 
Peter IV. who achieved success. The barons of Aragon and 
Valencia had extorted from his weak father the charter known 
Ptttriv. the Union,-which not only recognized their just 
uHtba right not to be punished in life or property, except 
••Uai 90 ."- by process of law, but explicitly authorized them 
to elect the jusHza or the chief justice, whose decisions 
were to be independent of royal confirmation, and to take up 
arms whenever they considered themselves aggrieved. Such 
an instrument was of course incompatible with the monarchical 
or any other form of government. The object of Ae life of 
Peter rV» was to force the barons to surrender their charter. 
After years of struggle and preliminary failures, Peter IV. 
defeated the " Union ” utterly at the decisive battle of Epila 
(1348). He was a typkad king of the 15th century, immeasurably 
false, and unspeakaWy ferocious, but he was not a mere blood¬ 
thirsty sultan like his latray, Peter the Cruel of Castile. When 
he won he took indeed a mtal vengeance on individuals, and 


he extorted the surrender of the charter and destroyed it with 
his dagger in the presence of the Cortes at Saragossa. He cut Ms 
hand in his eagerness, and declared that the blood of a king 
was well shed in securing the destruction of such an instrument 
-whence his popular nickname-of Peter of thetDagger (del Pune-, 
jalet). But his use of the victory was statesmanlike. He fully 
confirmed the right of the nobles to trial by law and security 
against arbitrary punishment; he left the franchises of the city 
untouched, and respected the independence of the justiza. 
The result of his victory was to give Aragon and his other 
dominions a measure of internal peace unknown in Castile. The 
reigns of his son.s and successors, John and Martin, were insignifi¬ 
cant and tranquil. The death of Martin without children in 
1410 left the succession open. The two years of discussion which 
followed are interesting as a proof that Aragon had The Sac- 
reached a higher political level than Castile. The ceuionia 
Cortes was able to administer in peaa', and the Ar«4’on. 
question of the succession was debated as if it had been 
in a suit between private persons. The judges finally decided in 
favour of Ferdinand, on the ground that his mother, Eleanor, 
was the daughter of Peter IV., and that tliough a woman 
could not reign as a “ proprietary queen ” in Aragon, she 
could convey the right to her husband or transmit it to her 
son. On their own principles they ought to have given the 
crown to John of Ca-stilc as the son of Ferdinand’s elder brother. 
But the countries were not ripe for union. Nevertheless the 
choice of Ferdinand was a step forward towards union. 

From 1412 to 1479 the separation lasted with a growing ap¬ 
proximation of the two states wliose interests touched one another 
so closely. In Castile John II. (1406-1454), a man caatiie. 
of amiable but indolent character and of literary Johan., 
ta.stcs, was governed by his favourite, Alvaro de i406-t4S4. 
Luna, and harassed by his nobles. His reign is full of 
contentions which were not wars for a principle, but were scuffles 
for the control of the spigot of taxation. At the end of his life 
he sacrificed his favourite at the instigation of Ms second wife, an 
act which, it is said, justly embittered his last days. Of his son, 
Henry IV. (1454-1474) it is enough to say that he 
was called “ the Impotent,” and that there is evc^ 
reason to Iieliei'e that he deserved the description in 
all the senses of tlie word. His reign was an inferior copy of his 
father’s. As the legitimacy of his alleged daughter Juana was 
disputed, his sister Isabella claimed the succession, and married 
her cousin, Ferdinand of Aragon, son of John I., in 1469 in 
defiance of her brother. In Aragon, Ferdinand 1 . “of Antequera” 
(1412-1416) was succeeded by Alphonso V. (1416- /^rma. 
1458) the Magnanimous, whose brilliant life belongs 
to Italy. In Aragon he was represented by his brother John, 
who administered as lieutenant-general, and who reigned m Ms 
own right (1458-1479) when Alphonso V. died without legitimate 
heirs, leaving Naples by will to a bastard son. 

John I., a man of indomitable energy and consider- 
able capacity, spent most of Ms life m endeavouring 
to enforce his claims to the kingdom of Navarre as the husband 
and heir of its queen Blanche. His conflict with Ms son by Ms 
first marriage, Charles, prince of Viana, was settled in Ms favour 
by the death of the prince. Then he had to contend with a 
national revolt in Catalonia, which endeavoured to make itself 
independent under three successive foreign princes. In the end 
the pertinacity of John triumphed. At the age of over eighty, 
blind and unconquerable, he transmitted his kingdom ta Ferdi¬ 
nand, his son by his second marriage with Juana Enriquez, 
of the family of the hereditary admirals of Castile. Navarre 
went to a daughter, and Roussillon was somewhat fraudulently 
retained by Louis XI. as security for a debt. Ferdinand con¬ 
quered the Spanish half of Navarre-later, and recovered 
Roussillon from Charles VIII., the succes.sor of Louis XI. 

With the death of John 11 . of Aragon in 1479 the history of 
Spain enters on an entirely new period. Hitherto it has been 
the story of a national development. The process did not 
cease, but, during the reign of Isabella the Catholic (1474-1504) 
until the death of her husband Ferdinand in 1516, was carried. 
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not to completion, but to the stopping-place at which it was 
destined to rest for two centuries. The voyage of Columbus 
Spaaitb in I4Q2, and the intervention of Ferdinand in the 
HMary great conflict of France, the empire and the papacy 
«ft«r 1479 . fgj. predominance in Italy, had, simultaneously, the 
effect of opening to her the world of conquest and adventure in 
America, and of committing her to ince.ssant wars in the Italian 
Peninsula. The death of John, the only son of Ferdinand and 
Isabella, the worst misfortune which ever happened to Spain, 
opened the succession to all the crowns and coronets worn by 
the Cathobc sovereigns to Charles of Habsburg -the emperor 
Charles V. From that day Spain became a part—the leader, 
then the paymaster, then the dupe—of the international mon¬ 
archical confederation called “the illustrious House of Austria.” 
The Spaniard became the swordsman and executioner of the 
Counter-Reformation, because the power of the House of Austria 
depended on the imposition of religious unity in Europe. The 
decision of Charles V., king of Spain and emperor, to leave the 
Netherlands to his son Philip II., committed the Spaniards to 
conflict on the sea with England, and to the insane attempt to 
secure a .safe road for their armies across Europe from the shores 
of the Mi'diterranean to the North Sea. Thereby they threat¬ 
ened the very national existence of France. The arrangement 
was made po.ssible only by the hopeless divisions of Germany, 
the Wind pride of Spain, and the utter political incapacity of 
both. It forced every patriotic ruler of England to oppo,sc Spain 
on the sea, and every statesmanlike master of France to ruin 
her power on the land. Meanwhile the Spaniards were endeav- 
ouring to check the advance of the Turks in the Mediterranean, 
and to exclude all Europe from the waters of the New World. 
In the intensity of their struggle with the Reformation they 
subjected education to a censorship which, in order to exclude 
all rusk of heresy, stifled thought and reduced knowledge t) 
the repetition of safe formulas. With their eyes on the ends 
of the earth, and a ring of enemies from Constantinople to the 
Antilles, the Spaniards fought, with .steadily diminishing 
material resources, with a character and intellect which shrivelled 
by swift degrees. When nearly bled to death for the illustrious 
House of Austria, they were transferred to the House of 
Bourbon, which in its turn dragged them into conflict with 
Au.stria in Italy and England on the sea. At the beginning 
of the icjlh century they had fallen into such a state of weak¬ 
ness that Napoleon could, with .some considerable measure of 
excuse, look upon their country as a species of no-man’s-land 
into which his troops had only to march on police duty to 
secure immediate obedience. The history of the 19th century 
is the liquidation of an enormous bankruptcy, and the com¬ 
pletion of the circle which confines the Spaniard once more 
to the soil of the Peninsula. 

Ferdinand and Isabella were proclaimed king and queen of 
Castile together, although the crown was hers alone, and although 
she never consented to part with her .sovereign 
authority. In the purely internal affairs of Castile 
It was always she who decided on questions of 
administration. Some opposition was offered by a faction of 
the nobles who took up the claims of Henry’s supposed daughter, 
commonly called Juana la Beltraneja, because her father was 
alleged to have been Don Beltran de la Cueva, who, however, 
fought for Isabella. Juana’s party had the support of the king 
of Portugal, who arranged a' marriage between her and his 
son. The defeat of the Portuguese at Toro made an early end 
of the war. The new sovereigns immediately began the work 
of establishing order and obedience in their dominions. The 
line of policy followed by the Catholic sovereigns' was to keep 
the old forms, but draw the substance of power to themselves. 
Thus, for instance, they organized a police to clear the country 
of brigands, and attached a special jurisdiction to it, but they 
gave It the old name of Hermandad and the very superficial 
appearance of a voluntary association of the cities and the gentry. 
It consisted of a force of well-appointed horsemen, in the pro- 

* The name was not formally given to them by the pope till later, 
but it is convenient to use it at once. 
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portion of one to every hundred families. Its merits as a police 
have perhaps been exaggerated, and in the war with Granada 
its bands were employed as soldiers. But an end was at least 
put to the existence of pmas bravas in the dominions of the 
crown of Castile. And this was the uniform model of their 
policy. The masterships of the military orders of Calatrava, 
St lago and Alcdntara were one by one annexed to the Crown. 
Their commandaries were used to pay, or pension, the servants 
of the sovereigns. No attack was made on the charters of the 
towns, but in Civstilc and Aragon alike royal officers were 
appointed to adjudicate on disputes within the corporations 
themselves, or between corporation and corporation. By them 
the old councils were rapidly reduced to a state of atrophy. 
The same course was followed with the Cortes. It continued to 
be summoned by the Catholic sovereigns and their successors 
of the Habsburg line, but it was needed only to grant money. 
Tlic nobles and the clerg)’, who as exempt from taxation had no 
vote, became purely ornamental parts of the Cortes. The 
representatives of the third estate were confined by the indiffer¬ 
ence of the Castilians to eighteen towns, whose procurators 
were named by the councils either from among them.sclves in 
rotation, or from particular families. Moreover, they received 
pay from the Crown while the Cortes .sat. For the work of legis¬ 
lation the Cortes was not needed, and never had been. If Was 
not even summoned during the whole of the war with Granada. 
The Catholic sovereigns provided themselves with a revenue 
by the customary wholesale resumptions of grants 
made during the reigns of John 11 . and Henry IV., ottbe 
and by the suppression or reduction of the pensions ••CmtboUe 
they had granted with profusion. The nobles, „ 
having been brought to obedience by a frown, were 
left in possession of their estates, their social rank and the obli¬ 
gation to render military service. They were summoned to the 
royal council. but only as ornamental members, the real authority 
and the exclusive right to vote being confined to the letrndos, 
or lawyers, chosen by the Crown from the class of the burghers. 
Encouragement of industry' was not wanting; the state under¬ 
took to develop the herds of merino sheep, by issuing pro¬ 
hibitions against enclosures, which proved the ruin of agriculture, 
and gave premiums for large merchant ships, which ruined the 
owners of small vessels and reduced the merchant navy of 
Spain to a handful of galleons. Tasas, fixed prices, were placed 
on everything. The weaver, the fuller, the armourer, the 
potter, the .shoemaker were told exactly how to do their own 
work. All this did not bear its full fruit during the reign 
of the Catholic sovereigns, but by the end of the 16th century 
it had reduced Spain to a state of Byzantine regulation in which 
every kind of work had to be done under the eye and subject 
to the interference of a vast swarm of government officials, all 
ill paid, and often not paid, all therefore necessitous and corrupt. 
When the New World was opened, commerce with it was limited 
to Seville in order that the supervision of the state might be 
more easily exercised. The great resource of the treasury was 
the clcabalas or excises—taxes (farmed by- contractors) of 5 or 
10 % on an article every time it was sold—on the ox when 
sold to the butcher, on the hide when sold to the tanner, on the 
dressed hide sold to the shoemaker and on his shoes. All this 
also did not bear its full fruit till later times, but by the 17th 
century it had made Spain one of the two “ most beggarly 
nations in Europe ”—the other being Portugal. 

The policy of the Catholic sovereigns towards the Church 
was of essentially the same character as their treatment of the 
nobles or the cities. They aimed at using it as an instrument 
of govenimcnt. One of the first measures adopted by them 
in Qistile, before the union with Aragon, was to stop the nomina¬ 
tion of foreigners to Spanish benefices by the pope. But the 
most characteristic part of their ecclesiastical policy was the 
establishment of the Spanish Inquisition {‘l-'o)-^ 
By the bull of Sixtus IV. of 1578 they obtained 
authority to appoint three inquisitors, whom they 
were empowered to remove or replace, and Who were indepen¬ 
dent of, and superior to, the inquisitorial courts of the bishops. 
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The Spaoiah Inquisition was a depaitoent of the royal govern¬ 
ment, employed to enforce religious unity and obedience, because 
they were held to be indispensable in order to obtain national unity 
cuid to enforce the authority of tlie Crown. The Inquisition was at 
first established (in 1480) m the dominions of Castile only, but it 
was extended in 148b to Catalonia and in 1487 to Aragon, in spite 
of strong protests. The first duties of the Inquisition were to deal 
with the converted Jews and Mahommedans, respectively known as 
Marranos and Moriscoes, and with those who still professed their 
religions. The latter wore dealt with by expulsion, which in the 
case of the Jews was enforced in 1492, and in the case of the sub¬ 
ject Mahommedans or Mudfijares in 1502. Both were industrious 
classes, and the loss of their services was disaster to Spain—the 
first of a long series of similar measures which culminated in the 
final expulsion of the Moriscoes in lOio. The converted Jews and 
M^oinmedans presented greater difficulties to the Inqui.sition. 
Many of the higher ecclesiastics and of the nobility were of 
Jewish, or partially Jewish, descent. The landlords who found 
the Moriscoes useful tenants, and the commercial authorities of 
towns like Barcelona, who knew the value of the converted Jews, 
endeavoured to moderate the seal of the inquisitors. But tliey were 
supported by tlic Crown, and there can be no question that the Holy 
Office was popular with the mass of the nation. It produced a 
wholesale flight of the converted Jews to France. 

In social life the religious zeal favoured by the Inquisition led to such 
things as those public processions of flagellants which went 011 in 
Spain till the end of the i8th century. It aimed at preserving 
orthodoxy and developing sainthood on the medii'val model. Of 
ordimary immorality it took httle notice, and tile triumph of its 
cause in the lOth and 17th centuries, while producing such types of 
ecstatic piety as St Theresa (v.v.), the Sor Mariade Jesus (Maria 
Agreda) (?.i'.), and the Venerable Virgin Luisa de Cmrvajal (y.u.), 
was accompanied by an extraordinary development of moral laxity. 
The Holy Office showed equal zeal in extending its jurisdiction, and 
bv the end of the 17th century had provoked a strong reaction. 
The most honourable passage in its history is the part it took in 
forwarding the great, though tempori^, reform of the monastic 
ordeis, wifleb was a favourite object with Queen Isabella. 

Between 1481 and 1492 the Catholic sovereigns completed 
the work of the recoiiquest by subjugating the one surviving 
Coaqantet Maliommedan state of Granada. Their task was 
OraatdM, materially facilitated by dissensions among the I 
1492 . Moors, whose princes intrigued against one another, 
and were to the last ready to aid the Christians in the hojie of 
obtaining a small fragment of territory for themselves. The 
surrender of Granada on the 2nd of January 1492 was partly 
secured by promises of toleration, which were soon violated. 
A revolt had to be suppressed in 1501. Having secured the 
unity of their territory in the Peninsula, the Catholic sovereigns 
were free to begin the work of expansion. In 1492 Columbus 
(q.v.) sailed on his first voyage to the west. In 1493 
fl/*eov»»y Ferdinand secured the restoration of Roussillon from 
ntr ca. VIII. of France by the fallacious treaty in 

which he undertook to remain neutral during the king’s 
expedition to Italy. The voyage of Columbus had unforeseen 
consequences which led to diplomatic difficulties with Portugal, 
and the Treaty of Tordesillas in 1494, which defined the respec¬ 
tive spheres of influence of the two powers in the New World 
and in Asia. In 1497 Ferdinand, with the support of his wife, 
Pahita entered on those wars of Italy in which the Spanish 

PMcynt regular soldiers first gained their reputation, and 

Ftriimai which made Spain for a time the dominant power 
•otf/Mte/ia. (.jjg Italian peninsula (see Cordoba, Gonzalo 
F. de). They endeavoured to stren^hen themselves agsunst 
France by marriages with the royal family of England 
(see Catherine of Aragon) and the Habsburgs. The 
marriage of Juana, called the Mad, with Philip of Habsburg, 
son of the emperor Maximilian (q.v.) brought a new dynastj' to 
Spain. On the death of the queen in 1504 her son-in-law 
claimed the regency, and was supported by the Castilian 
nobles. His death in 1506 and the insanity of 
widow left the Castilians no choice but to re¬ 
store Ferdinand as regent. During the next ten 
years Ferdinand governed with the very able assistance of the 
archbishop of Toledo, Jimenes de Cisneros (?.».). He an¬ 
nexed the southern part of Navarre, which was held by the 
representatives of his half-sister. The archbishop organized 
and directed the expedition which conquered Oran, Tripoli and 
Other points on the African coast. Here beyond all doubt lay 


the proper field for the expansion of Spain. She was drawn 
from it on the death of Ferdinand in 1516. He was succeeded 
by his grandson Charles of Habsburg, and when Charles was 
elected to the empire in 1519 Spain was dragged into the wars 
and politics of central Europe. 

Only the smaller part of the reign of Charles was spent in 
Spain. He came to it from Flanders, where he had received 
his education, unable to speak the language and cbtrict i. ot 
surrounded by Flemish favourites. To him and spata, v. as 
them the country was only a source of supply from Bmpmr. 
which money was to be obtained in order to bribe the German 
electors. The disregard which both showed for the interests of 
Spain and its constitutional rights led to the outbreak of the 
revolt of the cities—the Comuneros —which plunged Castile 
into confusion in 1519 and 1520 after the depar- nevoitottiu 
ture of Charles for Flanders. The rising of the Comaam*, 
Comunerrs has often been spoken of as a slruggle '■ 119 - 20 . 
for freedom. But it has a very dubious right to the name. 
In many places the movement was simply an excuse for a 
revival of private wars between wealthy noble families. In 
others it was a .struggle to enforce the claims of particular 
towns. It hardly extended as a political movement beyond 
the two Castiles. If its leaders had acted together, in com¬ 
bination with the nobles') the Comuneros could have imposed 
their own terms, for there was no roy.al army to oppose them. 
But they drifted into hastility with the nobles, and were defeated 
by them at Villalar. The movement then rapidly collapsed. 
Charles had no part in the suppression of the revolt. Through¬ 
out his reign he respected the claim of the Cortes that no new 
taxation should be raised without its consent, but as he had to 
deal only with the representatives of eighteen cities, who could 
generally be bribed, he rarely failed to secure what he demanded, 

The outbreak of the Comuneros in Castile coincided with 
the social and agrarian revolt in Valencia known as the 
Germania or brotherhood, from the name of the directing 
committee appointed by the insurgents. It was in no sense 
a mo ement for political rights, but an attack Khiagoi the 
the sailors, the workmen of the towns, and i.\\t Otrmtaiaia 
Christian pea.sants on the landowners and their ''•'""iia. 
Mud^jar and Morisco serfs. It was accompanied by murder 
and massacre and by forced conversions of the Mud6jarcs, 
After desolating Valencia for some three years it was put down 
by the help of troops from Caftile. The conquest of Mexico 
by Hernan Cortes (q.v.) and of Peru by I'rancisco 
Pizarro {q.v.) belong to this reign, but were imme- ebt Bun. 
diately due to the adventurers in America. These p—a PoBey 
conquests and the incessant wars into which Spain ®**''** 
was drawn by the Aragonese claims in Italy, and its connexion 
with the empire, gave to the nation a great European position 
and to the Spanish soldiers of the time many opportunities 
to win renown. The capture of the French king at Pavia and 
his imprisonment at Madrid gratified the pride of the Spaniards, 
and did much to reconcile them to the sacrifices which the policy 
of the emperor imposed on them. Except, however, in the case 
of the successful attack on Tunis in 1535, and the attempt to 
take Algiers in 1541, his actions were not inspired by any regard 
for the interests of his Spanish kingdoms. He treated them 
simply as instruments to promote the grandeur of his house. 
His indifference to their good, or his utter inability to see where 
it lay, was conspicuously shown when, on his abdication in 1556, 
he left his hereditary Flemish possessions to his son'Philip, 
and not to his brother Ferdinand. 

The reign of Philip II. (15S&-IS98) was a prolongation of 
the reign of his father, both in dome.stic and in foreign policy. 
In it l£e vices of this policy were displjiycd to the 
fullest extent. Philip’s marriage with Mary Tudor igst-isio. 
{q.v.) in 1554 having proved barren, and her death in 
i558having placed Elizabeth on the throne of England, he was 
left without the support (gainst France which this union was 
meant to secure. At the same time his inheritance of the 
Netherlands brought him into collision with their, inhabitants, 
who feared his absolutist tendencies, and with the Reformation. 
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The revolt in the Low Countries was inevitably favoured by 
both France and England. Philip was consequently drawn 
Spain mad intervention in the religious wars of France 
tha Nathar. (?•»■) and into war with England, which culminated 
landa, in the great Armada (^r.v.) of 1588. His relations 
with England were further complicated by the exten¬ 
sion of English maritime enterp ise to the New World 
(seeHAWKiN.s, John ;and Drake, Francis). In the Mediterranean 
he was equally forced by his position to take a part in resisting 
the Turks (see Mai.ta; History, and Lepanto, Battle of). 
But the key to his whole policy must be sought in his relations 
to his Flemish subjects. With his absolutist tendencies he was 
bound to \vish to govern them as he did Castile, and the prin¬ 
ciple of religious toleration, which was not understood by any 
prince in Europe with tlie exception of the prince of Orange, 
William the Silent {q.v.), was peculiarly impossible for him. 
His reign was therefore one long struggle with forces which he 
was unable to master. 

The burden of the struggle fell with crushing effect on his 
Spanish dominions and peculiarly on Castile. Aragon, which 
was poor and tenacious ot its rights, would give little; Catalonia 
and Valencia afforded small help. The Flemish revenue was 
destroyed hy the revolt. The Italian states barely paid their 
expenses, ke.sourtes for the incessant wars of the reign had 
been sought in tlie taxation of Ca.stile and the revenue from 
the ntmes of America. They were wholly inadequate, and the 
result of the attempt to dominate all western Europe was to 
Characiar of produce bankruptcy and exhau.stion. In his internal 
Philip's government Philip was fully despotic. He made no 
Oovammani. pretence of consulting the Cortes on legislation, 
and though he summoned them to vote new taxes he estab¬ 
lished the rule that the old were to be considered as granted 
for ever, and as constituting the fixed revenue of the Crown. 
The nobles were excluded from all share in the administration, 
which was in the hands of boards (juntas) of lawyers and men 
of the middle class. All business was conducted by corre¬ 
spondence, and with a final rcfercnce,to the king, and the result 
was naturally endless delay. 

The first years of the reign of Philip II. were occupied in 
concluding the last of his father’s wars with France, to which 
Poraign was added a very unwelcome quarrel with the pope. 
Policy at arising out of his position as duke of Milan. He 
Philip. y/ng unable to avoid sending an army under Alva 

against Paul IV., and was glad to avail himself of the services 
of Venice to patch up a peace. On the Flemish frontier, with 
the help of an English contingent and by the good generalship 
of Phihbert of Savoy he defeated a French army at St Quentin 
on the loth of August 1557, and again at Gravelines on the 13th 
of July 1558. But he did not follow up his successes, and the 
war was ended by the signing of the Peace of Cateau Cambrisis 
on the 2nd of April 1559. The exhaustion of his resource! 
made peace necessary to him, and it was no less desirable to 
the French government. Philip’s marriage with Elizabeth, the 
daughter of Henry II. and of Catherine de Medici, together 
with their common fear of the Reformation, bound him for a 
time to the French royal house. In August 1559 •'s returned 
to Spain, which he never left for the rest of his life. The outcry 
of the Cortes, whether of Castile or of the other states, for relief 
from taxation was loud. In some cases the king went so far as 
to levy taxes in what he acknowledged was an illegal manner 
pd excused upder the plea of necessity. By 1567 the revolt 
in the Netherlands was flagrant, and the duke of Alva was sent 
with a picked army, and at the expense of Spain, to put it down. 
In the following year the tyranny of the Inquisition, encoura^d 
by the king who desired to purge his kingdom of all taint of 
heterodoxy, led to the revolt of the Moriscoes, which desolated 
Granada from 1568 to 1570, and ruined the province completely. 
The Moriscoes had looked for help from the Turks, who were 
eng^ed in conquering Cyprus from Venice. ’The danger to 
Spain and to the Spanish possessions in Italy stimulated the 
kmg to join in the Holy League formed by the pope and Venice 
against the Turks; and Spanish ships and soldiers had a great 


share in the splendid victory at Lepanto. But the penury of 
the treasury made it impossible to maintain a permanent 
naval force to protect the coast against the Barbary pfrates 
(?.».). Andalusia, Murcia, Valencia, Catalonia and the Balearic 
Islands were subject to their raids throughout the whole of the 
i6th and 17th centuries. In 1581 Philip annexed Portugal, 
as heir to King Henry, the aged successor of Dom Sebastian. 
Philip endeavoured to placate the Portuguese by the fullest 
recognition of their constitutional rights, and in particular by 
favouring the fidalgos or gentry. The duke of Braganza, 
whose claims were better than Philip’s, was bought off by 
immense grants. Spain seemed now to have reached a com¬ 
manding height of power. But she was internally exhausted. 
Her real weakness, and the incompetence of her 
government, were shown when open war began with 
Englandin 1585. While a vast armament was being 
slowly collected for the inva.sion of England, Drake swept the 
West Indies, and in 1587 burnt a number of Spanish ships in their 
own harbour of Cadiz. The ruinous failure of the great Armada 
in 1588 demonstrated the incapacity of Spain to maintain her 
pretensions. In 1591 the support given by the Aragonese to 
Antonio Perez (q.v.) led to the invasion of their country by a 
Castilian army. The <-on.stitutional rights of Aragon were not 
entirely suppre.s.sed, but they were diminished, and the kingdom 
was reduc^ to a greater measure of submission. In his later 
years Philip added to all his other burdens a costly interven¬ 
tion in France to support the League and resist the succession 
of Henry IV. to the throne. • He was compelled to acknowledge 
himself beaten in France before his death on the T3th of 
September 1598. He left the war with England and with the 
Netherlands as an inlieritance to his son. 

The period of one hundred and two years covered by the 
reigns of Philip HI. (1598-1621), Philip IV. (1621-1665) and 
Charles II. (1665-1700), was one of decadence, end¬ 
ing in intellectual, moral and material degradation. 

The dynasty continued to make the maintenance of 
the rights and interests of the House of Austria its main object. 
Spain had the misfortune to be saved from timely defeat by 
the weakness of its neighbours. The policy of James I. of 
England (q.v.), the civil wars of Charles I. (q.v.), the assassination 
of Henry IV. of France, the troubles of the minority and reign 
of Louis XIII. (q.v.) ana the Fronde (q.v.), preserved her from 
concerted and persistent foreign attack. After a futile attempt 
to injure England by giving support to the earl of Tyrone in 
Ireland (see Tyrone, Earls of) peace was made between the 
powers in 1604. In 1609 a twelve years’ truce was made with 
the Dutch. But the temporary cessation of foreign wars 
brought no real peace to Spain. In 1610 fears of the help which 
the Moriscoes might give to a Mahommedan attack from Africa 
combined with religious bigotry to cause their expulsion. The 
measure was thoroughly popular with the nation, but it was 
industrially more injurious than a foreign invasion need have 
been. The kin^ was idle smd pleasure-loving. He resigned 
the control of his government to the duke of I^rma (q.v.), one 
of the most worthless of all royal favourites. The expenses of the 
royal household increased fourfold, and most of the increase 
was absorbed by the favourite and his agents. The nobles, 
who had been kept at a distance by Philip II., swarmed round 
the new king, and began to secure pensions in the old style. 
The pillage was so shameless that public opinion was stirred to 
revolt. &me of the lesser sinners were forced to restitution, 
and in 1618 Lerma fell from power, but only because he was 
supplanted by his son, the duke of Uceda, a man as worthless 
as lumself. In that year was taken the step which was des¬ 
tined to consummate the ruin of Spain. The Thirty Years’ 
War began in Germany, and Spain was called upon to support 
the House of Austria. 

The death of Philip III. on the aist of March i 6 ai brought no 
real change. His son, Philip IV., was an abler man, and even 
gave indications of a wish to qualify himself to disduurge his 
duties as king. But he was young, pleasure-loving, and wanted 
the strength of will to make his good intentions effective. 
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For twenty years the administration was really directed by 
his favourite the count of Olivares (q.v.) and duke of San 
Lucar, known as the “Conde Duquc, ” the count- 
Olivares was far more able and honest than 
Lerma. But he could only keep his place by supplying 
his master with tlic means of dissipation and by conforming to 
his dynastic sentiments. The truce concluded in 1609 with 
Holland ended in 1621, and was not renewed. The commercial 
classes, particularly in Portugal, complained that it subjected 
them to Dutch competition. War was renewed, and the Dutch 
invaded Brazil. As their fleets made it dangerous to send troops 
by sea to Flanders, Spain had to secure a safe road overland. 
Therefore she endeavoured to obtain full control of the Valtel- 
lina, the valley leading from Lombardy to Tirol, and from thence 
to the German ecclesiastical states, which allowed a free passage 
to the Spanish troops. War with France ensued. The failure 
of the treaty of marriage with England (see Charles I. and 
Buckingham, First Duke of) led to war, for the English court 
was offended by the Spanish refusal to aid in the restoration of the 
count palatine, sondn-law of James I., to his dominions. In 
Flanders the town of Breda was taken after a famous .siege. 
The French conducted their campaign badly. The Dutch were 
expelled from Bahia in Brazil, which they had seized. An 
English attack on Cadiz in 1625 was repulsed. His flatterers 
called the king Philip the Great. A few years later it began to 
be a standing jest that he was great in the sense that a pit 
is great: the more that is taken from it the greater it grow's. 
By 1640 the feebleness of the monarchy was so notorious 
that it began to fall to pieces. In that year Portugal fell away 
without needing to strike a blow. Then followed the revolt 
of Naples (see Masaniello) and of the Catalans, who were 
bitterly angered by the excesses of the troops sent to oiierute 
against the French in Roussillon. They called in the French, and 
the Spanish government was compelled to neglect Portugal. 
Olivares, who was denounced by the nation as the cause of all its 
misfortunes, was dismissed, and the king made a brief effort 
to rule for himself. But he soon fell back under the control of 
less capable favourites than Olivares. In 1643 prestige 
of the Spanish infantry was ruined by the battle of Rocroy. 
At the Peace of Munster, which ended the Thirty Years’ War in 
1648, Spain was cynically thrown over by the German Ilab.sburgs 
fo ■ whom she had sacrificed so much. Aided by the disorders 
of the minority of Louis XIV., she struggled on till the Peace of 
the Pyrenees in 1659, by which Roussillon was ceded to France. 
An attempt was now made to subdue Portugal, but the battle 
of Montesclaros in 1665 proved the futility of the effort. Tlie 
new’s of the disaster was followed by the death of the king on the 
17th of September 1665. Catalonia was saved by the reaction 
produced in it by the excesses of the French troops, and in 
Naples the revolt had collapsed. But Portugal was lost for 
ever, and the final judgment on the time may be passed in the 
words of Olivares, who complained that he could find “no 
men ” in Spain. He meant no men fit for high command. The 
intellect and character of the nation had been rendered childish. 

During the whole of the reign of Charles II. (1665- 
tw-ino. second marriage of Philip IV. 

with his niece Mariana of Austria, the Spanish 
monarchy was an inert ijiass, which Louis XIV. treated as 
raw material to be cut into at his discretion, and was saved 
from dismemberment only by the intervention of England 
and Holland. The wars of 1667-68, ended by the Peace of 
Aix-la-Chapielle, those of 1672- 78, ended by th ■ Peace of 
Nijmwegen, those of 1683-84, ended by the Peace of Ratisbon, 
and the war of the League of Aug.sburg, 1689-96, were some 
of them fought wholly, and all of them partly, because the 
French king wished to obtain one or another portion of the 
dominions of the Spanish Habsburgs. But Spain took a 
subordinate and often a merely passive part in these wars. 
The king was irabecUo, During his minority the government 
was directed by his mothec and her successive favourites, 
the German Jesuit .Hitihard and the Granadtne adventurer 
Fernando do Valepiu^ , In 1677 the king’s bastard brother, 


' the younger Don John of Austria, defeated the queen’s faction, 
which was entirely Austrian in sentiment, and obtained power 
for a .short time. By him the king was married in 1679 to Marie 
Louise of Orleans, in the interest of France. When she died in 
1689, he was married by the Austrian party to Mariana of Neu- 
burg. At last the French party, which hoped to save their 
monarchy from partition by securing the support of France, 
persuaded the dying king to leave his kingdom by will to the 
duke of Anjou, the grandson of Louis XIV., and of ilaria Teresa, 
daughter of Philip IV. by his first marriage. On the death of 
Charles IL, on the ist of November 1700, the duke of Anjou was 
proclaimed king. 

The Bourbon Dynasty .—The derision of Louis XIV. to accept 
the inheritanre left to his grandson by Charles II. led to a final 
struggle between him and the other powers of western ^ 

Europe (see Sfanish Succession, War of the), spnith 
which was terminated in 1713 by the Peace of Saect$tioa. 
Utrecht. The part taken by Spain in the actual tT00-t3. 
struggle was mainly a passive one, and it ended for her with the 
loss of Gibraltar and the island of Minorca, which remained in 
the hands of England, and of all her dominions in Italy and 
Flanders. Another and a very serious consequence was that 
England secured the Asieutn (g.v.), or contract, which gave her 
the monopoly of tlie slave trade with the Spanish colonies, as 
well as the right to establish “ factories ’’—that is to say com¬ 
mercial agencies—in several Central and .South American ports, 
and to send one airgo of manufactured goods yearly in a ship 
of 500 tons to New Carthagena. In internal affairs the years 
of the war were of capital importance in Spanish 
history. The general political and administrative 
nullity of the Spani.ards of this generation led to 
the assumption of all real power by the French or Italian 
servants and advisers of the king. Under their direction 
important financial and administrative reforms were begun. 
The opposition which these innovations produced encouraged 
the separatist tendencies of the eastern portion of the 
Peninsula. Philip V, wa^ forced to reduce Aragon, Catalonia 
and Valencia by arms. Barcelona was only taken in 1714, 
the year after the signing of the Treaty of Utrecht. The 
local privileges of these once independent kingdoms, which had 
with rare exceptions been respected by the Austrian kings, were 
swept away. Their disappearance greatly promoted the work 
of national unification, and was a gain, since they had long 
ceased to serve any really useful purpose. The removal of 
internal custom-houses, and the opening of the trade witli 
America, hitherto confined to Seville and to the dominions of the 
crown of Castile, to all Spaniards, were considerable boons. The 
main agents in introducing and promoting these changes were 
the French ambassadors, a very able French treasury official— 
Jean Orrj', seigneur de Vignory (1652-1719)—^and the lady 
known as the princess dcs Ursiiis (q.v.), the chief lady-in-waiting. 
Her maiden name was Anne Marie de la Trimoille, and she was 
the widow of Flavio Orsini, duke of Bracciano. Until 1714 she 
was the power behind the throne in Spain. On the death of 
Philip V.’s first wife Maria Louisa Gabriella of Savoy, in 1714, 
the king was married at once to Elizabeth Famese of Parma, who 
expelled Mme des Ursins, obtained complete control 
over her husband, and used her whole influence to BUnabtib 
drag Spain into a scries of adventures in order to #’««#«• •«< 
obtain Italian dominions for her sons. Herfirstagent '*^*"»** 
was the Italian priest Alberoni {q.v.), whose favour lasted from 
1714 to 1719. Alberoni could not, and perhaps did not, sincerely 
wish to prevent the queen and king from plunging into an attempt 
to recover Sardinia and Sicily, which provoked the armed inter¬ 
vention of France and England and led to the destruction of 
the rising Spanish navy off Cape Passaro (see Torrington, 
George Bvng, Viscount). In 1731 Elizabeth secured the 
succession of her eldest son, Charles, afterwards Charles III. 
of Spain, to the duchy of Parma, by arrangement with England 
and the empire. Apart from the Italian intrigues, the most 
impo^nt foreign affairs of the reign were connected with the 
relations of Spain with England A feeble attempt to regain 
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Gibraltar was made in 1733, and a serious war was only averted 
by the resolute peace policy of Sir Robert Walpole. But in 
1739 trade difficulties, which had arisen out of the Asienio in 
America, led to a great war with England, which became merged 
in the War of the Austrian Succession {q.v.). The king, who had 
become almost entirely mad at the end of his life, died on the 
9th of July 1746. His successor, Ferdinand VI., the second son 
of his first marriage, whose reign lasted till the 10th of August 
PenUaaai 1759 , was a retiring and modest man, who adopted 
VI., IT 46 - a policy of peace with England. His ministers, of 
iTS9. whom the most notable were Zenon de Somadevila, 
marcjuis of Enseniida, and Richard Wall, an Irish Jacobite, 
carried on the work of financial and administrative reform. 
The advanc-e of the country in material prosjjerity was consider¬ 
able. Foreign influences in thought and literature began to 
modify the opinions of Spaniards profoundly. The party known 
as the Regalistas, the lawyers who wished to vindicate the 
regpJities, or rights of the Crown, against the encroachments of 
the pope and the Inquisition, gained the upper hand. 

The new sovereign was one of the most sincere, and the most 
successful, of the “ enlightened despots ” of the i8th century. 

He liad had a long apprenticeship in Naples, mid was 

^ ‘’f forty-three when he came to Spain in 1759. 

Until his death on the 14th of 1 Iccenilier 1788 he was 
engaged in internal politics, in endeavouring to advance the 
material prosperity of Spain. ITis foreign policy was less wise. 
He had a deep dislike of England, and a strong desire to recover 
Minorca and Gibraltar, which she held. He had also a strong 
family feehng. which induced him to enter into the '■ Family Com¬ 
pact ” with his French cousins. He made war on England in 1761, 
with disastrous results to Spain, which for the time lost both 
Havana and Manila. In 1770 he came to the verge of war 
with England over the Falkland Islands. In 1778 he -joined 
France in supporting the insurgent English colonists in America. 
The most statesmanlike of his foreign enterprises, the attempt 
to take the piratical city of Algiers in 1775 (see Barbaky 
Pirates), was made with insufficient forces, was ill executed, 
and ended in defeat. Yet he was able to recover Minorca and 
Horida in the War of American Independence, and he finally 
extorted a treaty with Algiers which put a stop to piratical raids 
on the Spanish coast. The worst result for Spain of his 
foreign policy was that the example set by the United States 
excited a desire for independence in the Spanish colonics, and 
was the direct incitement to the rebellions at the beginning of 
the 19th century. The king’s domestic policy, on the contrary, 
was almost wholly fruitful of good. Under his direction many 
useful public works were carried out—^roads, bridges and large 
schemes of drainage. The first reforms undertaken had provoked 
a disturbance in Madrid directed against the king’s favourite 
minister, the Sicilian marquis of Squillacci. Charles, who 
believed that the Jesuits had promoted the outbreak, and also 
that they had organized a murder plot against him, allowed his 
minister Aranda (q.v.), the correspondent of Voltaire, to expel the 
order in 1766, and he exerted his whole influence to secure its 
entire suppression. The new spirit was otherwise shown by the 
restrictions imposed on the numbers of the religious orders imd 
on the Inquisition, which was reduced to practical subjection 
to the lay courts of law. Many of the king’s industrial enter¬ 
prises, such as the Bavarian colony, established by him on the 
southern slope of the Sierra Morena, passed away without leaving 
much trace. On the other hand the shipping and the industiy 
of Spain increased greatly. The population made a considerable 
advance, and the dense cloud of sloth and ignorance which 
had settled on the country in the r7th century was lifted. In 
this work Charles III. was assisted, in addition to Squillacci 
and Aranda, by Campomanes {q.v.), who succeeded Aranda as 
minister of finance in 1787, and by Floridablanca (?.».), who 
ruled the country in the spirit of enli^tened bureaucracy. 

Charles III. was succeeded in 1788 by his son Charles IV. The 
father, though “ enlightened,” had been a thorough despot; 
the son was sluggish and stupid to the verge of imbecility, but 
the despotism remained. The new king was much under the 
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influence of his wife, Maria Louisa of Parma, a coarse, passional.- 
and narrow-minded woman; but he continued to repose confi¬ 
dence in his father’s ministers. Floridablanca was, 
however, unable to continue his earlier policy, i^gg^/gos! 
in view of the contemporaneous outbreak of the 
Revolution in France. The revival of Spain depended on 
the restoration of her colonial and naval ascendancy at the 
expense of Great Britain, and for this the support of France 
was needed. But the “ Family Compact,” on which the 
French alliance depended, ceawd to exi.st when Louis XVI. 
was deprived of power by his subjects. Of this conclusive 
evidence was given in 1791. Sonic English merchants liad 
violated the shadowy Claim of Spain to the whole west coast 
of America by founding a settlement at Nootka Sound. The 
Spanish government lodged a vigorous protest, but the French 
National Assembly refused to lend any assistance, and Florida¬ 
blanca was fora-d to conclude a humiliating treaty and give up 
all hope of opposing the pn.gress of Great Britain. This failure 
was attributed by the minister to the Revolution, sitaia astf 
of which he became the uncompromising opponent, the Pnaifb 
The reforms of Charles IIl.'s reign were abandoned Revotorioa. 
and all Liberal tendencies in Spain were suppressed. But 
Floridablanca was not content with suppressing Liberalism in 
Spain; he was eager to avenge his disappointment by cashing 
the Revolution in France. He opened negotiations with the 
emigres, urged the European powers to a crusade on belialf of 
legitimacy, and paraded the devotion of Charles IV. to tlie head 
of his family. This bellicose-policy, however, brought him into 
collision with the queen, who feared that the outbreak of war 
would diminish tlie revenues which she squandered in self- 
indulgence. She had already removed from the ministry' Campo¬ 
manes and other supporters of Floridablanca, and had compelled 
the latter to restrict himself to the single department of foreign 
affairs. Early in 1792 she completed her task by inducing 
Charles IV. to banish Floridablanca to Murcia, and his place was 
entrusted to the veteran Aranda, who speedily found that he held 
office only by favour of the queen, and that this had to be 
purchased by a disgraceful servility to her paramour, Emanuel 
GcKloy. Spain withdrew from the projected coalition against 
France, and .sought to maintain an attitude of neutrality, which 
alienated the other powers, while it failed to conciliate the 
Republic. The reprc.ssive measures of Floridablanca were 
withdrawn; society and the press regained their freedom; and 
no opposition was offered to the propaganda of French ideas. 
Aranda’s policy might have been successful if it had been adopted 
earlier, but the time for temporizing was now past, and it was 
necessary to choose one .side or the otlier. In November i;[ 9 ® 
the queen felt herself strong enough to carry out the scheme which 
she had been long maturing. Aranda was dismissed, aa^oy. 
and the office of first minister was entrusted to 
Godoy, who had recently received the title of duke of Alcudia. 
Godoy, who was at once the queen’s lover and ffie personal 
favourite of the king, had no experience of the routine of office, 
and no settled policy, Fortunately for him, the course now to 
be pursued was decided for him. 'The execution of Louis XVI. 
(Jan. 21, 1793) made a profound impression in a country where 
loyalty was a superstition. Charles IV. was roused to demand 
vengeance for the insult to his family, and Spain became an 
enthusiastic member of the first coalition gainst France. 
The number of volunteers who offered their services rendered 
conscription unnecessary; and the southern provinces of 
France welcomed the Spaniards us deliverers. These 
advantages, however, were nullified by the shameful incom¬ 
petence and carelessness of the government. The troops 
were left without supplies; no plan of combined action was 
imposed upon the commanders; and the two campaigns of 1793 
and 1794 were one long catalogue of failures, l^tead of 
reducing the southern provinces of France, the Spaniards were 
driven from the strong fortresses that guarded the Pyrenees, 
and the French advanced almost to the Ebro; and at the same 
time the British were utilizing the war to extend their colonial 
power and were establishing more firmly that maritime 
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supremacy which the Spanish government had been struggling for 
almost a century to overthrow. Under the circumstances the 
queen and Godov hastened to follow the example set by Prussia, 
and concluded the treaty of Basel with France (1795). The terms 
were unexpectedly favourable, and so great was the joy excited 
in Madrid that popular acclamation greeted the bestowal upon 
Godoy of the title of “ Prince of the Peace.” But the modera¬ 
tion of the treaty was only a flimsy disguise of the disgrace 
that it involved. Spain found herself tied hand and foot to 
the French republic. Godoy had to satisfy his allies by the 
encouragement of reforms which both he and his mistress 
loathed, and in 1796 the veil was removed by the conclusion 
of the treaty of San Ildefonso. This was a virtual renewal 
of the “ Family Compact ” of 1761, but with terms far more 
disadvantageous to Spain. Each power was pledged to 
assist the other in case of war with twenty-five ships, 18,000 
infantry and 6000 cavalr>’. The real object of the treaty, which 
was to mvolve Spain in the war against Great Britain, was 
cynically avowed in the i8th article, by which, during the present 
war, the Spanish obligations were only to apply to the quarrel 
between Great Britain and France. A scheme was prepared for 
a joint attack on the English coast, but it was foiled by the battle 
of St Vincent (q.v.), in which Jervis and Nelson forced the Spanish 
fleet to retire to Cadiz. This defeat was the more disastrous 
because it deprived Spain of the revenues derived from her 
colonies. Great Britain seized the opportunity to punish Spain 
for its conduct in the American War by encouraging discontent 
in the Spanish colonies, and in the Peninsula itself both nobles 
and people were bitterly hostile to the queen and her favourite. 
It was in vain that Godoy sought to secure the friendship of 
the reforming party by giving office to two of its most prominent 
members, Jovcllanos and Saavedra. Spanish pride and bigotry 
were offended by the French occupation of Rome and the erection 
• of a republic in the place of the papal government. The treat¬ 
ment of the duke of Parma by the Directory was keenly resented 
by the queen. Godoy found himself between two parties, the 
Liberals and the Ultramontancs, who agreed only in hatred of 
himself. At the same time the Directory, whose mistru.stwas 
excited by his attitude in the question of Parma, insisted upon 
his dismissal. Charles IV. could not venture to refuse; the queen 
was alienated by Godoy’s notorious infidelities; and in March 
1798 he was compelled to resign his office. 

Godoy’s office was entrusted to Saavedra, but the reformers 
did not obtain the advantages which they expected from the 
change. Tovellanos was compelled in August to retire on account 
of ill health—the result, it was rumoured—of attempts on the 
part of his opponents to poison him. His place was taken by 
Caballero, an ardent opponent of reform, who restored all the 
abuses of the old bureaucratic administration and pandered to 
the bigoted prejudices of the clergy and the court. The only 
advantage which .Spain enjoyed at this period was comparative 
independence of France. The military plans of the Directory 
were unsuccessful during the alwence of their greatest general in 
Egypt, and the .second coalition gained successes in 1799 which 
had seemed impossible since 1793. But the return of Bonaparte, 
followed as it was by the fall of the Directory and the establishment 
of the Consulate, commenced a new epoch for Spain. As soon as 
the First Consul had timeto turn his attention to the Peninsula, 
he determined to restore Godoy, who had already 
MttdS^a. regained the affection of the queen, and to make him 
the tool of his policy. Maria Louisa was easily gained 
oyer by playing on her devotion to the house of Parma, and on 
tlie ist of October 1800 a secret treaty was concluded at San 
Ildefonso. Spain undertook to cede Louisiana and to aid France 
in all her wars, \Vhile Bonaparte promised to raise the duke of 
Parma to the rank of king and to increase his territories by the 
addition either of Tuscany or of the Roman legations. This was 
followed by Godoy’s return to power, though he left the depart¬ 
ment of foreign affairs to a subordinate. Spain was now more 
servile to France than ever, and in 1801 was compelled to attack 
Portugal in the French interests. The Spanish invasion, 
commanded by Godoy in person, met with no resistance, and the 


prince ventured to conclude a peace on his own authority by 
which Portugal promised to observe a strict neutrality on condi¬ 
tion that its territories were left undiminished. But Bonaparte 
resented this show of independence, and compelled Charles IV. 

' to refuse his ratification of the'treaty. Portugal had to submit 
to far harsher terms, and could only purchase peace by the cession 
of territory in Guiana, by a disadvantageous treaty of commerce, 
and by payment of twenty-five million francs. In the pre¬ 
liminary treaty with Great Britain he ceded the Spanish colony of 
Trinidad without even consulting the court of Madrid, while he 
sold Louisiana to the United States in spite of his promise not 
to alienate it except to Spain. 

Godoy, since his return, hud abandoned all connexion with the 
reforming party. The Spanish Church was once more placed 
in strict subjection to the Roman see, from which for a short 
time it had been freed. As soon as Bonaparte saw himself 
involved in a new war with England, he turned to Spain for 
assistance and extorted a new treaty (Oct. 9, 1803), which 
was .still more burdensome than that of 1796. Spain had to pay 
a monthly subsidy of six million francs, and to enforce strict 
neutrality upon Portugal, this involving war with England. 
The last remnants of its maritime power were shattered in the 
battles of Cape Finisterre and Trafalgar, and the English .seized 
Buenos Aires. The popular hatred of Godoy was roused to 
pa.ssion by these disa.stcrs, and Spain seemed to stand on the brink 
of revolution. At the head of the opposition was I'erdinand, 
the heir to the throne, as insignificant as his rival, but endowed 
with all good qualities by the credulous favour of the people. 
Napoleon was at this time eager to humble Great Britain by 
excluding it from all trade with Europe. 'I'he only country which 
had not accepted his “ continental system ” was Portugal, and 
he determined to reduce that kingdom by force. It was not 
difficult to bribe Godoy, who was conscious that his position 
could not be maintained after the death of Charles IV. In 
October 1807 Spain accepted the treaty of Fontainebleau. (Sec 
I’oRTUCAL : History. The treaty was hardly concluded when a 
PVench army under Junot marched through Spain to Portugal, 
and the royal family of that country fled to Brazil. Ferdinand, 
whose wife had died in 1806, determined to imitate his rival by 
bidding for French support. He entered into secret relations 
with Eugene Beauhamais, Napoleon’s envoy at Madrid, and 
went so far as to demand the hand of a Bonaparte princess. 
Godoy, who'discovered the intrigue, induced Charles IV. to order 
his son’s arrest (0<'t. 27, 1807), on the charge of plotting 
to dethrone his father and to murder his mother and Godoy. 
The prince indeed was soon released and solemnly pardoned; but, 
meanwhile, Napoleon had seized the opportunity afforded by the 
effect of this public scandal in lowering the prestige of the royal 
family to pour his troops into Spain, under pretext of reinforcing 
J unot’s corps in Portugal. Even this excuse was soon dropped, 
and by January and February 1808 the French invasion had 
become clearly revealed as one of conquest. Charles IV. and his 
minister determined on flight. The news of this intention, how¬ 
ever, excited a popular rising at Aranjuez, whither the king and 
queen had gone from Madrid. A raging mob surrounded the 
palace, clamouring for Godoy’s head; and the favourite’s life 
was only saved by Charles IV.’s announcement of his abdication 
in favour of Ferdinand (March 17). Murat, however, who 
commanded the French, refused to be turned aside by this change 
of circumstances. He obtained from Charles IV. a declaration 
that his abdication had been involuntary, and occu- sapoUou 
pied Madrid (March 23,1808). Meanwhile Napoleon aMaci* 
had advanced to Bayonne on the frontier, whither, at Spa/a. 
his orders, Murat despatched the old king and queen and their 
favourite Godoy. The emperor had already made up his mind 
to place one of his brothers on the Spanish throne; but in order 
to achieve this it was necessary to cajole the young king 
Ferdinand VII. and get him into his power. Ferdinand, instead 
of retiring to Andalusia and making himself the rallying point 
of national resistance, had gone to Madrid, where he was at the 
mercy of Murat’s troops and whence he wrote gro'velling letters 
to Napoleon. It was no difficult matter for the emperor’s 
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envoy, General Savary, to lure him by specious promises to the 
frontier, and across it to Bayonne, where he was confronted with 
his parents and Godoy in a scene of pitiful degradation. Struck 
and otherwise insulted, he was forced to restore the crown to his 
father, who laid it at the feet of Napoleon. The old king and 
queen, pensioned by the French government, retired to Rome; 
AbdicMtioa Ferdinand was kept for six years under strict military 
otcbMriM guard at Talleyrand’s chkteau of Valen9ay (see 
Ferdinand VII., King of Spain). On the 13th of 
May Murat announced to an improvised “ junta of regency ” 
at Madrid that Napoleon desired them to accept Joseph 
Bonaparte as their king. 

But Spanish loyalty was too profound to be daunted even by 
the awe-inspiring power of the French emperor. For the first 
Jottph Napoleon found himself confronted, not by 

Boaaparte terrified and selfish rulers, but by an infuriated 
pneMmed people. The rising in Spain began the popular move- 
ment which ultimately proved fatal to his power. 
At first he treated the novel phenomenon with contempt, and 
thought it sufficient to send his less prominent generals against 
the rebels. Madrid was easily taken, but the Spaniards 
showed great capacity for the guerrilla warfare in the provinces. 
The French were repulsed from Valencia; and Dupont, who had 
advanced into the heart of Andalusia, was compelled to retreat 
and ultimately to capitulate with all his forces at Baylen (July 
10). The Spaniards now advanced upon Madrid and drove 
Joseph from the capital, which he had just entered. Unfortun¬ 
ately the insurgents displayed less political ability than military 
coumge. Godoy’s agents, the ministers, were swept aside by 
the popular revolt, and their place was taken by local juntas, 
or committees, and then by a central junta formed from among 
them, which ruled despotically in the name of the captive king. 
In a country divided by .sectional jealousies it was impossible to 
expect a committee of thirty-four members to impose unity of 
action even in a common cause; and the Spanish rising, the first 
fierceness of which had carried all before it, lacked the organizing 
force which alone would have given it permanent success. As it 
was. Napoleon’s arrival in Spain was enough to restore victory to 
the French. In less than a week the Spanish army was broken 
through and scattered, and Napoleon restored his brother in 
Madrid. Sir John Moore, who had advanced with an English 
army to the relief of the capital, retired when he found he was 
too late, and an obstinate battle, in which the gallant general lost 
his life. Irnd to be fought before the troops could secure their em¬ 
barkation at Corunna. Napoleon, thinking the work accom¬ 
plished, had quitted the Peninsula, and Soultand Victor were left 
to complete the reduction of the provinces. The capture of Seville 
resulted in the dissolution of the central junta, and the Peninsula 
was only saved from final submission by the obstinate resistance 
of Wellington in Portugal and by dissensions among the French. 
The marshals were jealous of each other, and Napoleon’s plans 
were not approved by his brother. Joseph wished to restore 
peace and order among his subjects m the hope of ruling an 
independent nation, while Napoleon was determined to annex 
Spain to his own overgrown empire. .So far did these disputes go 
that Joseph resigned his crown, and was with difficulty induct^ 
to resume it. Meanwhile, the dissolution of the central junta 
had given free play to tlie extremer reforming parties; on the a4th 
of September these met at Cadiz, which became the capital of 
what was left of independent Spain. 

The Spanish Cortes had never been so entirely suspended as 
the states-general of France. Philip V., after suppressing the 
local institutions of the crown of Aragon, had given 
iVto. representation to some of the eastern cities in the 
general Cortes of Spain. This body had been 
summoned at the beginning of reigns to swear homage to 
the new king and his heir, or to confirm regulations made 
us to the succession. It sat in one house, and was composed 
of the nobles and churchmen who formed the great majority 
of procurators chosen by the town councils of a limited 
though varying number of towns, and of representatives 
of “kingdoms.” The Cortes of 1810 was constructed on 


these lines, but with a very important difference in the pro¬ 
portion of its elements. The third estate of the commons 
I'ccured 184 representatives, who were sufficient to swamp the 
nobles and the clergy. No intelligent scheme under which the 
representatives wire to be elected had been fixed. In theory the 
members of the third estate had been chosen by a process of 
double election. In fact, however, since much of the countrj' was 
held by the French, they were often returned by such natives of 
the regions so occupied as happened to be present in Cadiz at 
the time. The real power fell to those of the delegates who were 
influenced hy the new ideas. Unhappily, they had no experience 
of affairs; and they were perfectly ready to make a constitution 
for Spain on Jacobin lines, without the slightest regard to the real 
beliefs and interests of Spaniards. Out of these materials nothing 
could be expected to come except such a democratic constitution 
as might have been made by a Jacobin club in Paris. In a 
country noted for its fanatical loyally to the Crown and the 
Church, the kingship was to be deprived of all power and 
influence, and the clergy to be excluded as such from spapM 
all share in legislation. As though to deprive the CeaarAvtimi 
constitution of any chance of being made effective, “^**^^* 
the worst expedients dictated by the suspicious temper of the 
French convention of 1790 were adopted. Ministers were 
excluded from the chamber, thus rendering impossible Shy 
effective co-operation between the legislature and the executive; 
and, worst of all, a provision was introduced making members 
of the Cartes ineligible for re-election, an effective bar to the 
creation of a class of politicians posse.ssing experience of affairs. 

The Spaniards were so broken to obedience, and the manlier 
part of them so intent on fighting the French, that the Cortes 
was not at the time resisted. The suppression of the Inquisition 
and the secularization of the church lands—measures which 
had already been taken by the government of the intruding 
P'rench king Joseph at Madrid—passed together with much 
else. But even before the new constitution was published and 
sworn, on the 19th of March 1812, large numbers of Spaniards 
had made up their minds that after the invaders were driven 
out the Cortes must be suppressed. 

The liberation of Spain could hardly have been accomplished 
without the assistance of Great Britain. The story of the 
struggle, from the military point of view, is told in the article 
Pkninsui-ar War. In 1812 Wellington determined on a 
great effort. He secured his base of operations by the capture 
of Ciudad Rodrigo and Badajoz, and at Salamanca he com¬ 
pletely routed the opposing army of Marmont. This victory 
enabled the English general to enter Madrid (Aug. 12), and 
Joseph retreated to Valencia. But further advance was pre¬ 
vented by the concentration of the French forces in the east, 
and Wellington found it advisable to retire for the third time 
to winter quarters on the Portuguese frontier. It was during 
this winter that Napoleon suffered his first and greatest reverse 
in the retreat from Moscow and the destruction of his grand 
army. This was the signal for the outbreak of tiie “ war of 
liberation ” in Germany, and French troops had to be withdrawn 
from Spain to central Europe. For the first time Wellington 
found himself opposed by fairly equal forces. In the spring 
of 1813 he advanced from Ciudad Rodrigo and defeated Jourdan 
at Vittoria, the battle which finally decided the Peninsular 
War. Joseph retired altogether from his kingdom, and Welling¬ 
ton, eager to take his part in the great European contest, fought 
his way through the Pyrenees into France. Napoleon, who had 
suffered a crushing defeat at Leipzig, hastened to recognize 
the impossibility of retaining Spain by releasing Fedinand VII., 
who returned to Madrid in March 1814. 

Before entering Spain Ferdinand had undertaken to maintain 
the constitution of 1812, and when on the aand of March 1814 
he reached Figueras, he was met by a demand on 
the part of the Cortes that he must accept all the ptpprdi^ 
terms of the constitution as a condition of his recog- amnd vii., 
nitiem as king. But Ferdinand had convincing 
proof of the true temper of the nation. He now refused 
to recognize the constitution, and was supported in his refusal 
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not only by the army and the Chvirch, but by the masses. 
There can be no doubt that Ferdinand VII. could have ruled 
despotically if he had been able to govern well. But, although 
possessed of some sardonic humour and a large measure 
of cunning, he was base, and had no real capacity. He 
changed his ministers incessantly, and on mere caprice. 
Governed by a camarilla of low favourites, he was by nature 
cruel as well as cowardly. The government under him was 
thoroughly bad, and the persecution of the “ Jacobin-s,” that 
is of all those suspected of Liberal sentiment, ferocious. 
Partial revolts took place, but were easily crushed. The revolt 
which overpowered him in 1820 was a military mutiny. During 
the war the Americcin colonies had rebelled, and soldiers had 
been sent to suppress them. No progress liad been made, the 
.service was dreadfully costly in life, and it became intensely 
unpopular among the troops. Meanwhile the brutality of the 
king and his ministers had begun to produce a reaction. Not 
a few of the officers held Liberal opinions, and this wa.s especially 
the case with tho.se who had been prisoners in 
o/iSio!**” France during the war and had been inoculated with 
foreign doctrines. These men, of whom the most 
conspicuous was Colonel Kafael Riogo (i/.v.), worked on the dis¬ 
content of the soldiers, and in Januars’ 1820 brought about a 
mutiny at Cadiz, which became a revolution. Until 1823 the 
king was a prisoner in the hands of a section of his subjects, 
who restored the constitution of 1812 and had the support of 
the army. The history of these three miserable years cannot 
be told except at impossible length. Jt was a mere anarchy. 
The Liberals were divided into sub-sections, distinguished from 
one another by a rising scale of violence. Any sign of modera¬ 
tion on the part of the ministers cho.sen from one of them 
was enough to secure him the name of “ Servile ” from the others. 
The “Serviles” proper took up arms in the north. At last this 
•State of affairs became intolerable to the French government of 
Louis XVIII. As early as 1820 the emperor Alexander 1 . of 
Russia had suggested a joint intervention of the powers of 
the Grand Alliance to restore order in the Peninsula, and had 
offered to place his own army at their disposal for the purpose. 
Tht Con- project had come to nothing owing to the oppo- 
grm ot sition of the British government and the strenuous 
voromnnna objection of Prince Mettemich to a course which 
Spain, would have involved the march of a powerful 
Russian force through the Austrian dominions. In 1822 the 
question was again raised as the main subject of discussion 
at the congress assembled at Verona (see Verona, Congress 
of). The French government now asked to be allowed to march 
into Spain, as Austria had marched into Naples, as the man¬ 
datory of the powers, for the purpose of putting a stop to a 
state of things perilous alike to herself and to all Europe. In 
spite of the vigorous protest of Great Britain, which saw in 
this demand only a pretext for reviving the traditional Bourbon 
ambitions in the Peninsula, the mandate was granted by the 
majority of the powers; and on the 7th of April 1823 the duke of 
Prtneh la- Angoul6me, at the head of a powerful army, crossed 
tarnation, the Bidassoa. The result was a startling proof of 
'WJ. tjje ffijnsy structure of Spanish Liberalism. What 
the genius of Napoleon had failed to accomplish through 
years of titanic (^ort, Angoulfime seemed to have achieved 
in a few weeks. But the difference of their task was 
fundamental. Napoleon had sought to impose upon Spain 
an alien dynasty; AngoulSme came to restore the Spanish king 
“.to his own.” The power of Napoleon had been wrecked on 
the resistance of the Spanish people; AngoulSme had the active 
support of some Spaniards and the tacit co-operation of the 
majority. T^e Cortes, carrying the king with it, fled to Cadiz, 
and aftw a siege, surrendered with no conditions save that of an 
apinesty, to which' Ferdinand solemnly swore before he ■was 
sent over, into the fVench lines. As was to be expected, an 
oath takep “ under compulsion ” by such a man was little 
binding; and the FVench troops were compelled to witness, 
with helpless indignation, the orgy of cruel reaction which 
innnediately began upder the protection of their bayonets. 
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The events of the three years from 1820-1823 were the begin¬ 
ning of a series of convulsions which lasted till 1874. On the 
one hand were the Spaniards who desired to assimilate their 
country to western Europe, and on the other tho.se of them who 
adhered to the old order. The first won because the general trend 
of the -world was in their favour, and because their opponents 
were blind, contumacious, and divided among themselves. 

If anything could have recalled the distracted country to 
harmony and order, it would have been the object-lesson pre- 
.sentod by the loss of all its colonies on the continent 
of America. These had already become de facto co‘ooIm!‘‘‘ 
independent during the death-struggle of the Spanish 
monarchy with Napoleon, and the recognition of their inde¬ 
pendence de jure was, for Great Britain at least, merely a 
que.stion of time. A lively trade had grown up between Great 
Britain and the revolted colonies; but since this commerce, 
under the colonial laws of Spain, was technically illegitimate, 
it was at the mercy of the pirates, who preyed upon it under 
the aegis of the Spanish flag, without there being any possibility 
of claiming redress from the Spanish government. The de¬ 
cision of the powers at the congress of Verona to give a free 
hand to France in the matter of intervention in Spidn, gave 
the British government its opportunity. When the invasion of 
Spain was seen to be Inevitable, Canning had informed the 
French government that Great Britain would not tolerate the 
subjugation of the Spanish colonies by iorcign force. A dis¬ 
position of the powers of the Grand Alliance to come to ihe 
aid of Spain in this matter was countered by the famous message 
of President Monroe (Dec. 2, 1823), laying the veto of the 
United States on any interference of concerted Europe in the 
affairs of the American continent. The empire of Brazil and 
the republics of Mexico and Colombia were recognized by Great 
Britain in the following year; the recognition of the other states 
was only postponed until they should have given proof of their 
.stability. In announcing these facts to the House of Commons, 
George Canning, in a phrase that became famous, declared 
that he had “ called a new world into existence to redress the 
balance of the old ” and that “ if France had Spain, it should 
at least be Spain without her colonies.” 

In Spain itself, tutored by misfortune, the efforts of the king’s 
ministers, in the latter part of his reign, were directed to re¬ 
storing order in the finances and reviving agriculture peactionary 
and industry in the country. The king’s chief Biemeata la 
difficulties lay in the attitude of the extreme mon- Spain- 
archists {Apostolicos), who found leaders in the king’s brother 
Don Carlos and his wife Maria Francisca of Braganza. Any 
tendency to listen to liberal counsels was denounced by them 
as weakness and met by demands for the restoration of the 
Inquisition and by the organization of absolutist demon¬ 
strations, and even revolts, such as that which broke out in 
Catalonia in 1828, organized by the “ supreme junta ” set up 
at Manresa, with the object of freeing the king fro* “ the dis¬ 
guised Liberals who swayed him.” 'Vet the absolute monarchy 
would probably have lasted for long if a dispute as to the suc- 
ces.sion had not thrown one of the monarchical parties on the 
support of the Liberals. The king had no surviving ^ 

children by his first three marriages. By his tbesucett. 
fourth marriage, on the nth of December 1829, t/on. no 
with Maria Christina of Naples he had two daughters. Pnpatatic 
According to the ancient law of Castile and Leon ^nnetlan. 
women could rule in their own right, as is shown' by the 
examples of Urraca, Berengaria, and Isabella the Catholic. In 
Aragon they could transmit the right to a husband or son. 
Philip V. had introduced the Salic Law, which confined the 
succession to males. But his law had been revoked in the Cortes 
summoned in 1789 by Charles IV. The revocation had not 
however been prcmiulgated. Under the influence of Maria 
Christina Ferdinand VII. formally promulgated it inbeiiaii., 
at the close of his life, after some hesitation, and Qaaaa, 
amid many intrigues. When he died on the zptb of 
September 1833, his daughter Isabella 11 . was proclaimed 
queen, wito her mother Maria Christina as regent. 
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The immediate result of the dead king’s decision was to throw 
Spain back into a period of squalid anarchy. Maria Christina 
would have ruled despotically if she could, and began by an¬ 
nouncing that material changes would not be made in the method 
of government. But the Conservatives preferred to support 
the late king’s brother Don Carlos, and they had the active aid 
of the Basques, who feared for their local franchises, and of the 
mountaineers of Navarre, Aragon, Catalonia and Valencia, who 
were either quite clerical, or who had become attached, during 
the French invasion and the troubles of the reign of Ferdinand, 
to a life of guerrillero adventure. Maria Christina 
Cbrl^iaa! Support of the army, and the control of 

the machinery of government; while the mass of the 
people passively submitted to the powers that were, while as ! 
far as possible eluding their orders. The regent soon found 
that this was not enough to enable her to resist the active 
hostility of the Carlists and the intrigues of their clerical allies. 
She was eventually driven by the necessities of her position 
to submit to the establishment of parliamentary institutions. 
She advanced only when forced, first by the need for buying 
support, and then with the bayonet at her back. First the 
historic Cortes was summoned. Then in April 1834, under the 
influence of the minister Martinez de La Rosa, a charter {EsteUudo 
Real) was issued establishing a Cortes in two Estamentos or 
Estates, one of senators (praceres) and one of deputies, but with 
no rights save that of petition, and absolutely dependent on the 
Crown. This constitution was far from satisfying the advanced 
Liberals, and the supporters of Christina—known ns Cristinas 
—broke into two sections, the Moderados, or Moderates, and 
Progressistas or Exaltados, the Progressists or Hot-heads. 
In August 1836 a military revolt at the palace of La Granja 
in the hills above Segovia drove the r^ent by sheer 
violence to accept a democratic constitution, based 
on that of j8i 2, which was issued in 1837. Mean¬ 
while Cristinos and Carlistas, the succe-wors of the “ Liberales ” 
and “ Serviles,” were fighting out their quarrel. In 1835 
a violent outbreak against the monastic orders took place. 
In some cities, notably in Barcelona, it was accompanied by 
cruel massatTes. Tliough the measure was in itself repugnant 
to Maria Christina, the pressing needs of her government com- 
])elled her to consent when Juan Alvarez y Mendizabal (1790- 
1853), a minister of Jewish descent, forced on her by Liberals, 
secularized the monastic lands and used them for a financial 
operation which brought some relief to the treasury. 

The Carlist War lasted from the beginning of Isabella’s reign 
till 1840. At first the Carlists were feeble, but they gathered 
strength during the disputes among the Cristinos. 
T^CmriM 'pijj.jr leaders, Tomas Zumalacarregui in Biscay and 
Navarre, and Ramon Cabrera in Valencia, were the 
ablest Spaniards of their time. The war was essentially 
a guerriileros struggle in which the mountaineers held 
their ground among the hills against the insufficient, ill- 
appointed, and mostly very ill-led armies of the government, 
but were unable to take the fortresses, or to establish themselves 
in central Spain south of the Ebro; tiiough they made raids as 
far as Andalusia. At iMt, in August 1839, exhaustion brought 
the Basques to recognize the government of Queen Isabella 
by the convention of Vergara in return for the confirmation of 
their privileges. The government was then able to expel 
Cabrera from Valencia and Catalonia. Great Britain and France 
gave some help.to the young queen, and their intervention 
availed to bring a degree of humanity into the struggle. 

Maria Christina, who detested the parliamentary iastito- 
tions which she had been forced to accept, was always ready 
nullify them by intrigue, and she was helped 
W the Moderados. In 1841 the regent and tiie 
Befortm. Moderados made a law which deprived the towns • of 
the right of electing their councils. It was resented by the 
liba^ and provoked a military rising, headed by the most 
popular of the Cristiito generals, Baldamero Espertero. The 
queen regent having been compiled to sign a decree illegally 
revoking the law, resigned and kftior Franob Espartero was 


557 

declared regent. He held office till 1843, during an agitated 
period, in which the Carlists reappeared in the north, muti¬ 
nies were common, and a barbarous attempt was made to 
kidnap the young queen in her palace on the night of the 7th 
of October 1841. It was onW defeated by the hard fighting 
of eighteen of the palace guards at the head of the main stair¬ 
case. In 1843 Espartero, a man of much personal courage and 
of fitful energy, but of no political capacity, was expelled by 
a military rising, promoted by a combinatton of discontented 
Liberals and the Moderates. The queen, though only thirteen 
years old, was declared of age. 

The reign of Queen Isabella, from 1843 till her expulsion in 
1868, was a prolongation of that of her mother’s regency. It 
was a confused conflict between the constant attempt | 

of the court to rule despotically, with a mere 
pretence of a Cortes, and the growing wish of the 
Spaniards to possess a parliamentary government, or at least 
the honest and capable government which they hoped that a 
parliament would give them. In 1845 the Moderates hating 
deceived their Liberal allies, revised the constitution of 1837 
and limited the freedom it gave. Their chief leader, General 
Ramon Narvaez, had for his guiding principle that government 
must be conducted by the stick and by hard hitting. In 
1846 Europe was scandalized by the ignominious intrigues 
connected with the young queen’s marriage. Louis Philippe, 
king of the French, saw in the marri^e of the n* 
young queen a chance of reviving the family alliance “SpmaM 
which had, in the i8th century, bound Bourbon Marriasios." 
Spain to Bourbon France. The court of Madrid was rent by 
the intrigues of the French and the English factions; the former 
planning an alliance with a son of the French king, the latter 
favouring a prince of the house of Coburg. The episode of the 
Spanish marriages forms an important incident in the history 
of Europe; for it broke the entente eordiale between the two 
western Liberal powers and accelerated the downfall of the 
July monarchy in France. There can be no doubt, in spite of 
the apologj’ for his action published by Guizot in his memoirs, 
that Louis Philippe made a deliberate attempt to overreach 
the Briti.sh government; and, if the attempt issued in disaster 
to himself, this was due, not to the failure of his statecrtdt so 
much as to his neglect of the obvious factor of human nature. 
Palmwston, on behalf of Great Britain, had agreed to the 
principle that the queen should be married to one of her Bourbon 
cousins of the Spanish line, and that the younger sister should 
marry the duke of Montpensier, son of Louis Philippe, but 
not till the birth of an heir to the throne should have obviated 
the danger of a French prince wearing the crown of Spain. 
Ixmis Philippe, with the aid of the queen-mother, succeeded in 
forcing Isabella to accept the hand of Don Francisco d’Assisi, 
her cousin, who wa.s notoriously incapable of having heirs;.and 
on the same day the younger sister was married to the duke of 
Montpensier. The queen’s marriage was miserable ; and she 
consoled herself in a way which at once made her court the 
scandal of Europe, and upset the Ftcnch kina’s plans by pro¬ 
viding the throne of Spain with healthy heirs of genuine Spanish 
blood. But incidentally the scandals of the pEuace had a large 
and unsavoury part in tiie political troubles of Spain. Narvaez 
brought Spain through the troubled revolutionary years 1848 
and 1849 without serious disturbance, but his own unstable 
temper, the incessant intrigues of the palace, ,and the inability 
of the Spaniards to form lasting political parties made good 
government impossible. The leaders on all sides were of 
smaH capacity. In 1834 another series 6f butbreaks began 
whidi almost ended in a revolution. Liberal.s and discontented 
Moderates, sflpported as usual by troops led into mutiny 
by officers whose chief object was , promotion, im^ed some 
restramt on the quten. Another reviaon of the ednsnitutioh was 
undertaken, thou^ not carried out, and Espartero 
was brought from retirement to head a new goye^- 
nrtnt. ’^t tfifft coalition soon broke up. , 

was overthrown by Genettfl Leopold O’Dohifeln, vffio in 1858 
forrhed tWUrtioniiberal ministry which did it last give Spwn 
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five years of fairly good government. A successful war in 
Morocco in 1859 flattered the pride of the Spaniards, and the 
country began to make real progress towards prosperity. 
In 1863 the old scene of confusion was renewed. O’Donnell 
was dismissed. For the next five years the political history 
of Spain was the .story of a blind attempt on the part of the 
queen to rule despotically, by the help of reckless adventurers 
of mean capacity, and by brute violence. The 
itaMiL opposition took the form of successive military 
outbreaks accompanied by murder, and suppressed 
by massacre. In 1868 the government of Queen Isabella 
collapsed by its own rottenness. She had even lost the mob 
popularity which ^he had once gained by her jovial manners. 
All men of political influence were either in open opposition 
or, when they belonged to the Conservative parties, were holding 
aloof in disgust at the predominance of the queen’s favourites, 
(ionzalcs Urabo, a mere ruflian,and Marfori, her steward, whose 
position in the palace was perfectly well known. 

In September 1868 the squadron at (aediz under the command 
of Admiral Topete mutinied, and its action was the signal for a 
Rtvoitttioa gi^ncal secession. One gallant fight was made for 
ottaea. the queen at the bridge of Alcolea in Andalusia by 
Otamition General Pavia, who was horribly wounded, but it 
ntuabeiia. exception. Gonzales Brabo deserted her in 

a panic. She went into exile, and her reign ended. The 
Revolution of 1868 was the first openly and avowedly directed 
against the dynasty. It became a familiar saying that the 
spurious race of Bourbon ” had disappeared for ever, and 
the country was called upon to make a new and a better govern¬ 
ment. But the history of the six years from September 1868 
to December 1874 proved that the political incapacity of the 
Spaniards had not been cured. There was no definite idea any¬ 
where as to how a substitute was to be found. A Republican party 
. had been formed led by a few professors and coffee-house 
politicians, with the mob of the towns for its support, and having 
as its mouthpiece Don Emilio Castelar, an honest man of 
RtfabUcaa incredible fluency. The mass of the Spaniards, 
tad however, were not prepared for a republic. Be- 

Montnbieti sides them were the various monarchical parties ; 
Pmrttn. ^ 4 lfonsistas, who wished for the restoration of the 

queen’s son with a regency, the partisans of the widower king 
consort of Portugal; those of the duke of Montpensicr; the 
Carlists; and a few purely fantastic dreamers who would have 
given the crown to the aged Espartero. The real power was 
in the hands of the military politicians. Francisco Serrano (q.v.) 
and Juan Prim ((/.».), who kept order by means of the army. A 
constituent Cortes was assembled in 1869, and decided in favour 
of a monarchy. Serrano was declared regent until a king 
could be found, and it proved no easy task to find 
Smmm. F®tdinand of Portugal declined. Montpensier 

was supposed to be unwelcome to Napoleon, 
and was opposed by Prim, who had also committed himself 
to the prophecy that the. Bourbons would never return 
to Spain. Attempts to find a candidate in the Italian family 
failed at first. So did the first steps taken to find a king in 
the house of Hohenzollcrn-Sigmarmgen. When the desired 
ruler was again sought in this family in 1870, the acceptance 
of the offer by Prince Leopold proved the immediate cause 
of the Franco-Gcrman War, in which Spain had a narrow 
AmaHdPt ®scape of being entangled. At last, in August of 
Savoy 1I870, Prince Amadeo of Savoy, second son of Victor 
tba Emmanuel 11 ., consented to become candidate. He 
Odws. elected on the 3rd of November. On the a7th 

of December 1870, on the very day on which the new king 
reached Carthagena, Prim was murdered by assassins who 
were never discovered. 


The nominal reign of Amadeo lasted till February 1873. 
It WM a scandalous episode. The Italian prince had put him¬ 
self into a thoroughly false position, in which the nearest 
approach to firiencu he could find were intriguing politicians 
who WMht to use him as a tool, ^ where every man of honest 
principle Rfiyalist or Republican, looked upon him as an 


intruder. The Carlists began to collect m the mountains. Repub¬ 
lican agitations went on in the towns. At last a dispute in 
regard to the officering of the artillery gave the 
king an honourable excuse for resigning a throne K^jtaaUon 
on which both he and his wife had been treated * "** 
with the utmost insolence. 

The Republicans entered the place he left vacant simple 
because there was nobody to oppose them. Until January 
of the following year the country was given up 
to anarchy. The Republicans hod undertaken to 
abolish the conscription, and many of the soldiers, ” *' 

taking them at their word, disbanded. The Carlists increased 
rapidly in numbers, and were joined by many Royalists, 
who looked upon them as the last resource. Bands of ruffians 
calling themselves “ volunteers of liberty” wore found to defend 
the Republic, and to terrorize society. A new Cortes was 
collected and proved a mere collection of hysterical ranters. 
Three pre.sidents succeeded one another within a year, Pi y 
Margall, Salmeron and Castelar. Ministries changed every few 
days. As the Republic was to be federal when finally organized 
many parts of Spain proceeded to act independently. One 
pirty went be\ond federalism and proposed to split Spain 
into cantons. The Cantonalists, who were largely galley 
slaves and deserters, seized the imp irtant harbour of Cartha¬ 
gena and the ships in it. The ships were taken out of their 
hands by the British and German squadrons. The spectacle 
of anarchy, and the stoppage in payment of taxes frightened 
the Republican deputies into some approach to sanity. Sal- 
meron allowed General Pavia to n»tore order in Andalusia. 
When he gave place to Castelar, the eloquent Republican 
deputy, who was left unchecked by the recess, 
threw all his most eagerly avowed principles to the 
wind, raised a great conscription, and provided * 
the means of reducing Carthagena and pushing the war against 
the Carlists with vigour. When the Cortes met again in Januaiy' 
1874, the extreme parties voted against Castelar on the 3rd 
of the month. Hereupon General Pavia, the governor of 
Madrid, turned the Cortes into the streets, to the relief of all 
sane men in the country. Serrano was apiiointed as head of 
the executive, and was mainly employed during the year in 
efforts to save Bilbao from falling into the hands of the Carlists. 
It had now become clear that the restoration of the Bourbons 
in the person of Don Alphonso, Isabella’s son, was the only 
way of securing a final settlement. His civilian Atpboato 
agents would have preferred to see him brought in xu. King, 
by a Cortes. But on the aqth of December 1874 
General Martinez Campos caused him to be proclaimed king 
at Murviedro by a brigade of troops, and the example there 
set was followed everywhere. Don Alphonso XII. landed in 
Barcelona on the loth of January 1875. (D. h.) 

The Restored Monarchy, iS74-iQoo.—'T\itfct$.t art of Alphonso 
was a royal decree confirming the appointment of Canovas del 
Castillo as prime minister. A strong Conservative administra¬ 
tion was formed, to which Canovas admitted some men of the 
old parties of Queen Isabella’s reign side by side with men 
who had played a part in the Revolution before they became 
his active auxiliaries in the Alphonsist propaganda in 187* 
and 1873. This cabinet gave its chief attention for fifteen 
months to the pacification of the Peninsula, adopting a Con¬ 
servative and Catholic policy which contributed quite as much 
as the great display of military resources to make the Pretender 
lose adherents and prestige from the mi ment that his cousin 
reached Madrid. The Church, the nobility and the middle 
classes soon pronounced for the new state of things. The 
Alphonsist armies, led by Marshals Campos and Jovellar, 
sw^t the Carlist bands from the right Bank of the Ebro to the 
Pyrenees, and took their last strongholds in the eastern pro¬ 
vinces, (^ntavieja and Seo de Urgel. Not a few of the Carlist 
leaders accepted bribes to go abroad, and others put their 
swords at the disposal of the government for en^loymMit 
against the Cuban rebels. Then ail the forces of King Alphonso 
under Marshal Quesada gradually closed round the remainder 
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of the Carlist army in Navarre and in the Basque Provinces 
at the beginning of 1876. The young king himself was present 
at the close of the campaign, which sent his rival a fugitive 
across the French frontier, with the few thousand followers 
who had clung to his cause to the very end. 

Directly the Carlist War was over, the government used part 
of the large army at its disposal to reinfi rce the troops which 
Tht Cuhma l^<i heen fighting the Cuban insurgents since 1869. 
taturrte- Marshal Jovellar was sent out to Havana as governor- 
tha. general, with Marshal Martinez Campos as com¬ 
mander-in-chief of the forces. In about eighteen months 
they managed to drive the rebels into the eastern districts 
of the island, Puerto Principe and Santiago de Cuba, and 
induced idl but a few irreconcilable chiefs to accept a con¬ 
vention that became famous under the name of the peace 
treaty of Zanjon. Marshal Campos, who very soon succeeded 
Jovellar as governor-general of Cuba, for the first time held 
out to the loyalists of the island the prospect of reforms, fairer 
treatment at the hands of the mother country, a more lilieral 
tariff to promote their trade, and self-government as the 
crowning stage of the new policy. He also agreed to rcspcc^t 
the freedom of the maroons who had fled from their masters 
to join the Cubans during the ten years' war, and this led to 
Spain’s very soon granting gradual emancipation to the re¬ 
mainder of the slaves who had ,sto..d by thei ' owners. Marshal 
Campos was not allowed to carry out his liberal and concili¬ 
atory policy, which the reactionary party in the colony, el 
parlido ispanul, resented as much as their allies in the Peninsula. 

Though much of his time and energies had been devoted to 
the re-establishment of peace at home and in the colonies 
from 1875 1880, Seiior Canovas had displayed 

^Cbanga. ‘oisidtrable activity and resolution in the re¬ 
organization of the monarchy. Until he felt sure 
of the early termination of the struggle with the pretender, he 
ruled in a dictatorial manner without the assistance of parlia¬ 
ment. Royal decrees simply .set aside most of the legislation 
and rcfoims of the Spanish Revolution. Universal suffrage 
alone was respected for a while and used as the means to call 
into existence the first Cortes of the Restoration in 1876. The 
electors proved, ns usual, so docile, and they were so well 
handled by the autborities, that Canovas obtained a parliament 
with great majorities in both houses which voted a limited 
franchise to take the place of universal suffrage. Immedi¬ 
ately afterwards they voted the constitution of 1876, which 
was virtually a sort of compromise between the constitution 
of 1845 in the reign of Isabella and the principles of the demo¬ 
cratic constitution of the Revolution in 1869. For instance, 
liberty of conscience, established for the first time in 1869, 
was reduced to a minimum of toleration for Protestant worship, 
schools and cemeteries, but with a strict .prohibition of propa¬ 
ganda and outward signs of faith. Trial by jury was abolished, 
on the plea that it had not worked properly. Liberty of 
association) and all public meetings and demonstrations were 
kept within narrow limits and under very close surveillance 
of the authorities. The municipal and provincial councils 
were kept in leash by intricate laws and regulatiwis, much 
resembling those of France under the Second Empire. The 
political as well as the administrative life of the country was 
absolutely in the hands of the wire-pullers in Madrid; and their 
local agents, the governors, .the mayors and the electoral 
potentates styled los caciques, were all creatures of the minister 
of the interior at the head of Castilian centralization. The 
constitution of 1876 had created a new senate, of which half 
the members were either nominees of the Crown or sat by 
right of office or birth, and the other half were elected by the 
provinces of the Peninsula and the colonies, the clergy, 
the universities and the learned societies and academies. The 
House of Deputies, composed of 456 members, was elected by 
the limited franchise system in Spain and by an even .more 
restricted franchise in the colonies, five-sixths of the colonists 
being deprived of representation. From the beginning of the 
Restoration the great statesman, who was nicluamed at the 
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time the Richelieu of Alphonso XII.'s reign, established r. system 
of government which lasted for a quarter of a century.^ He 
encouraged the men of the Revolution who wanted to bow to 
accomplished facts and make the best of the restricted amount 
of liberty remaining, to start afresh in national politics as a 
Dynastic Liberal party. From the moment that such former 
revolutionists as Sagasta, Ulloa, Leon y Castillo, Camacho, 
Alonzo Martinez and the marquis de la Vega de Armijo de¬ 
clared that they adhered to the Restoration, Canovas did not 
object to their saying in the same breath that they would 
enter the Cortes to defend as much as possible what they had 
achieved during the Revolution, and to protest and agitate, 
legally and pacifically, until they succeeded in re-establishing 
some day all that the first cabinet of Alphonso XII. had altered 
in the Constitution of rfibq. The premier not only approved 
Saga.sta’s efforts to gather round him as many Liberals and 
Democrats as jxissiblc. but did not even oppose the return 
of Emilio Castelar and a few Republicans. He also counte¬ 
nanced the presenw in the Cortes for the first time of j 5 .senators 
and 42 deputies to represent Cuba and Porto Rico, including 
a couple of home rulers. Thus Canovas meant to keep up 
the appearance of a constitutional and parliamentary govern¬ 
ment with what most Spaniards considered a fair proportional 
representation of existing parties, except the Carlists and. the 
most advanced Republicans, who only crept into the House of 
Deputies in some later parliaments. Canovas ruled his own 
coalition of Conservatives and Catholics with an iron hand, 
managing the affairs of Spain for six years with only two short 
interruptions, when he stood aside for a few months, just long 
enough to convince the king that the Conservative party 
could not retain its cohesion, even under such men as 
Marshals Jovellar and Campos, if he did not choose to support 
them. 

In the early years of the Restoration the king and Canovas 
acted in concert in two most delicate matters. Alphonso XII. 
agreed with his chief counsellor as to the expediency of 
keeping military men away from active politics. Canovas 
boldly declared in the Cortes ttiat the era of military pro- 
nunciamientos had been for ever closed by the Restoration, 
and the king reminded the generals more than once that he 
intended to be the liead of the army. The king and his prime 
minister were equally agreed about the necessity of showing 
the Vatican and the Church sufficient favour to induce them to 
cease coquetting with the pretender Don Carlos, but not so 
much as to allow the pope and the clergy to expect that they 
would tolerate any excessive Ultramontane influence in the policy 
of the Restoration. In regard to foreign policy, the king and 
Canovas both inclined to assist national aspirations in Morocco, 
and jealously watched the relations of that empire with other 
European powers. This desire to exercise a preponderant 
influence in the affairs of Morocco culminated in the Madrid 
conference of 1880. I’reponderant influence was not attained, 
but the (onference led to a treaty which regulated the consular 
protection extended to the subjects of Morocco. 

In 1878, in spite of the well-known hostility of his mother 
to the Montpensiers, and in spite of his ministers’ preferences 
for an Austrian match. King Alphonso insisted Marriott et 
upon marrying the third daughter of the duke of Aipboan 
Montpensier, Dona Mercedes, who only survived 
her marriage five months. Barely seventeen months after 
the death of his first wife, the king listened to the advice 
of Canovas and married, in November 1879, the Austrian 
archduchess Maria Christina of Habsburg. In general matters 
the king allowed his ministers much literty of action. From 
187^ to 1881, when not too much en^ossed in more pressing 
affairs, his governments turned their attention to the re¬ 
organization of the finances, the resumption of payment of 
part of the debt coupon, and the consolidation of the colonial 
and imperial floating debts. They swerved from the mild 
free trade policy which was inaugurated by_ Senor Figu«^ 
and by Prim at the beginning of the Revolution, and to which 
was due the remarkable progress of the foreign trade. This 
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went on almost continuousljf as long as the regime of moderate 
tariffs and commercial treatises lasted, i.e. until 1890. 

In 1881 the Dynastic Liberals began to show impatience at 
being kept too long in the cold shade of opposition. Their 
Ubm! chief, Sagasta, had found allies in several Con- 
Atmimii- servativc and Liberal generals—Campos, Jovellar, 
tntioiu. Lopez-Dominguez and Serrano—who had taken 
offence at the idea that Canovas wanted to monopolize 
power for civil politicians. These allies were said to be the 
dynastic and monarchical ballast, and in some sort the 
dynastic guarantees of Liljeralism in the eyes of the court. 
Canovas came to the conclusion that it was expedient for the 
Restoration to give a fair trial to the quondam revolutionists 
who coalesced under Sagasta in such conditions. He arranged 
with the king to moot a scries of financial projects the accept¬ 
ance of which by his majesty would have implied a long tenure 
of office for the Conservatives, and .so Alphonso XII. found a 
pretext to dissent from the views of his premier, who resigned 
on the spot, recommending the king to send for Sagasta. The 
Liberal administration which that state.sman formed lasted 
two years and some months. The policy of Sagasta in domestic 
affairs resembled that of Canovas. The Liberals had to act 
cautiously and slowly, because they perceived that any pre¬ 
mature move towards reform or democratic legislation would 
not be welcome at court, and might displease the generals. 
Sagasta and his colleagues therefore devoted their attention 
chiefly to the material intere.sts of the country. They made 
several treaties of commerce with European and Spanish- 
Araerican governments. They reformed the tariff in harmony 
with the treaties, and with a view to the reduction of the import 
duties by quinquennial stages to a fiscal maximum of 15% 
ad valorem. They undertook to carry out a general conversion 
of the consolidated external and internal debts by a considerable 
reduction of capital and interest, to which tlie bondholders 
assented. They consolidated the floating debt proper in the 
shape of a 4 % stock redeemable in 40 years, of which £70,000,000 
was issued in 1882 by Senor Camacho, the greatest Spanish 
financier of the century. Sagasta was not so fortunate in his 
dealings with the anti-dynastic parties, and the Republicans 
gave him much trouble in August 1883. The most irrecon¬ 
cilable Republicans knew that they could not expect much 
from popular risings in great towns or from the disaffected 
and anarchist peasantry in Andalusia, so they resorted to the 
old practice of barrack conspiracies, courting especially the 
non-commissioned officers and some ambitious subalterns. 
The chief of the exiles, Don Manuel Ruiz Zorilla, who had 
retired to Paris since the Restoration, organized a military 
conspira^, which was sprung upon the Madrid government 
at Badajoz, at Seo de Urgel, and at Santo Dommgo in the 
Ebro valley. This revolutionary outbreak was swiftly and 
severely repressed. It served, however, to weaken the prestige 
of Sagasta’s administration just when a Dynastic Left was 
being formed by some discontented Liberals, headed by Marshal 
Serrano and his nephew. General Lopez-Dominguez. They 
were joined by many Democrats and Radicals, who seized this 
opportunity to break off all relations with Ruiz Zorilla and to 
adhere to the monarchy. After a while Sagasta resigned in 
order to let the king show the Dynastic Left that he had no 
objection to their attempting, a mildly democratic policy, on 
condition -that the Cortes should not be dissolved and that 
Sagasta and his Liberal majorities in both houses should grant 
their support to the cabinet presided over by Senor Posada 
Heirera, a former Conservative, of which the principal members 
were G^eral Lopez-Dominguez end Senores Moret, Montero 
Rios and Becerra. The support of Sagasta did not last long, 
and he managed with skill to elbow the I^astic Left out 
of office, and to convince ail dissentients and free lances 
that there was neither room nor prospect for third parties 
in the state between the two great coalitions of Liberals and 
Conservatives under Sagasta and Canovas. When Posada 
Herrera resigned, the Liberals and Sagasta did not seem much 
disffleased at the advent to powerof Canovas in 1884, and soon 
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almost all the members of the Dyna.sticLeft joined the Liberal 
party. 

From 1881 to 1883, under the two Liberal administrations 
of Sagasta and Posada Herrera, the foreign policy of Spain 
was much like that of Canovas, who likewise had 
had to bow to the king’s very evident inclination 
for closer relations with Germany, Austria and 
Italy tlian with any other European powers. Alphonso XII. 
found a very willing minister for foreign affairs in the person 
of the marquis de la Vega de Armijo, who cordially detested 
France and cared as little for Great Britain. The Ked-books 
revealed very plainly the aims of the king and his minister. 
Spanish diplomacy endeavoured to obtain the patronage of 
Italy Md Germany with a view to secure the admission of 
Spain into the European concert, and into international con¬ 
ferences whenever Mediterranean and North African questions 
should be mooted. It prepared the way for raising the rank 
of the representatives of Spain in Berlin, Vienna, Rome, St 
Petersburg and London to that of ambas.sadors. In Paris the 
country had been represented by ambassadors since 1760. 
The Madrid foreign office welcomed most readily a clever 
move of Prince Bismarck’s to estrange .Spain from France 
pd to flatter the young king of Spain. Alphonso XII. was 
induced to pay a visit to the old emperor WiUiam in Germany, 
and during his stay there, in September 1883, he was made 
honorary colonel of a Uhlan regiment quartered at Straisburg. 
The French people resented the act, and the Madrid government 
was sorely embarrassed, as the king had announced his inten¬ 
tion of visiting Paris on his way back from Germany. Nothing 
daunted by the ominous attacks of the French people and 
press. King Alphonso went to Paris. He behaved with much 
coolness and self-possession when he was met in the streets 
by a noisy and disgraceful demonstration. The president of 
the Republic and his ministers had to call in person on their 
guest to tender an apology, which was coldly received by 
Alphonso and his minister for foreign affairs. After the king's 
return, the German emperor sent his son the crown prince 
Frederick, with a brilliant suite, to the Spanish capital, where 
they were the guests of the king for several days. Until the end 
of his reign Alphonso XII. kept up his friendly relations with 
the German Imperial family and with the German government. 

The close of the reign of Alphonso XII. was marked by much 
trouble in domestic politics, and by some great national calami¬ 
ties and foreign complications, while the declining health of 
the monarch himself cast a gloom over the court and govern¬ 
ing classes. The last Conservative cabinet of this reign was 
neither popular nor successful. When the cholera appeared 
in France, quarantine was so rigorously enforced in the Peninsula 
that the external trade and railway traffic were grievously 
affected. On Christmas night 1884 an earthquake caused 
much damage and loss of fife in the provinces of Granada and 
Malajga. Many villages in the mountains which separate those 
provinces were nearly destroyed. At Alhama, in Granada, 
more than 1000 persons were killed and injured, several churches 
and convents destroyed, and 300 houses laid in ruins. King 
Alphonso went down to visit the district, and distributed relief 
to the distressed inhabitants, despite his visibly failing health. 
He held on gallantly through the greater part of 1885 under 
weat difficulties. In the Cortes the tension in the relations 
between the government and the opposition was growing 
daily more serious. Outside, the Republicans and Carlists 
were getting troublesome, and the tone of their press vied with 
that of the Liberals in their attacks on the Coaservative cabinet. 
Then, to make matters worse, an outbreak of cholera occurred 
in the eastern provinces of the kingdom. The epidemic spread 
r^idly over the Peninsula, causing great havoc in important 
cities like Granada, Saragossa and Valencia. The authorities 
confessed that 105,000 persons died of cholera in the summer 
and autumn of r^s, being on an average from 4* to 56 % of 
those attacked. 

In September a conflict arose between Spain and Germany 
which htul an adverse effect upon his health. Prince Bismaick 
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looked upon the rights of Spain over the Caroline Islands in 
the Pacific as so shadowy that be sent some German war-ships 
to take possession of a port in the largest island of the group. 
The action of Germany caused great mdignation in Spain, which 
led, in Madrid, to imposing demonstrations. The government 
got alarmed when the mob one night attacked the German 
embassy, tore the arms of the empire from the door of the 
consulate, and dragged the escutcheon to the Puerto del Sol, 
where it was burnt amid much uproar. The troops had to be 
called out to restore order. Alphonso alone remained cool, and 
would not listen to those who clamoured for a rupture with 
Germany. He elected to trust to diplomacy: and Spain made 
out such a good case for arbitration, on the ground of her 
ancient rights of discovery and early colonization, that the 
German emperor, who had no desire to imperil the dynasty 
and monardiy in Spain, agreed to submit the whole affair to 
the pope, who gave judgment in favour of Spain. 

After Ills return to Madrid the king showed himself in public 
less than usual, but it was clear to all who came in contact 
Dnthvt with him that he was dying. Nevertheless, in 
Aipboato Madrid, Canovas would not allow the press to say 
XJI. a word. Indeed, in the ten months before the 

death of Alphonso XII. the Conservative cabinet displayed 
unprecedented rigour against the newspapers of every shade. 
The Dynastic, Liberal and Independent press, the illustrated 
papers and the satirical weeklies fared no better than the 
Republicans, Socialists and Carlists, and in 6o days 1260 
prosecutions were ordered against Madrid and provincial 
papers. At last, on the 24th of November 1885, the truth 
hud to be admitted, and on the morning of the 25th the end 
tame. 

It was no wonder that the death of a king who had shown so 
much capacity for rule, so much unselfish energy and courage, 
Ktgeaoyot and s" many amiable personal qualities, should 
Qa—a have made Spaniards and forei^ers extremely 
CbrMiaa. anxious about the prospects of the monarchy. 
Alphonso XII. left no male issue. He had two daughters, 
the princess of the Asturias, bom in i8to, and the infante 
Maria Theresa, bora in 1882. At the time of his death it 
had not been officially intimated that the queen was enceinte. 
The Official Gazette did not announce that fact until three months 
after the demise of the sovereign. On the 17th of May 1886, 
sk months after the death of Alphonso XII., his posthumtms 
son, Alphonso XIII., was born at the palace of Madrid. 
Sk months before this event definitely settled the question of 
the succession to the throne, the royid family and its councillors 
assembled to take very important decisions. There could lie no 
doubt that under the constitution of 1876 the widowed queen 
was entitled to the regency. Dona Maria Christina calmly 
presided over this solemn council, listening to the advice of 
Marshal Campos, always consulted in every great crisis; of 
Captain-Genera! Pavia, who answered for the loyalty of the 
capital and of its garrison; of the duke de Sexto, the chief of 
the household; of Marshal Blanco, the chief of the military 
household; and of all the members of the cabinet and the 
presidents of the Senate and Congress assembled in the presence 
of the queen, the ex-queen Isabella, and the infanta Isabella. 
All looked chiefly to Marshal Campos and Canovas del Castillo 
for statesmanlike and disinterested advice. The question was 
whether it would be expedient to continue the policy of the 
late king and.of his last cabinet. Canovas assured the queen- 
regent that he was ready to undertake the task of protecting 
ttie new state of things if it was thought wise to continue the 
Conservative policy of the late king, but in the ciroumstances 
created hy his death he must frankly say that he considered it 
advisable to send for Senor Sagasta akd ask him to take tiie reins 
of government, with a view to inaugurate the regency under 
progressive and conciliatory policy. 

Sagasta was summoned toEl Pardo, and the result of his inter¬ 
view with ilie queen-regent, Canovas and the generab, was the 
understanding ever afterwards known as tiie pact of 1 ^ Pardo, 
the catlKMtene of the whole policy ef the regeq^,aod of the 
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two great statesmen who so long led the great dynastic parties 
and the governments of Dona Christina. It was agreed that 
during the first years of the regency, Cmovas and Sagasta would 
assist each other in defending the institutions and the dy^ty. 
Sagasta made no secret of the fact that it was his intention to 
alter the laws and the constitution of the monarchy so as to make 
them very much resemble the constitution of the Revolution of 
1868, but he undertook to carry out his reform policy by stages, 
and without making too many concessions to Radicalism and 
democracy, so that Canovas and his Conservative and Catholic 
followers might bow to the neces.sitics of modern times after a 
respectable show of criticism and resistance. The generals 
assured the queen-regent and the leaders of the dynastic parties 
that the army might be counted upon to stand by any govern¬ 
ment which was sincerely determined to uphold the Restoration 
against Republicans and Carlists. ^aste left the palace to form 
the first of several cabinets over which he presided continuously 
for five years. He took for colleagues some of the stronger 
and most popular statesmen of the Liberal party, virtui^y 
representing the three important groups of men of the Revolution 
united under his leadership—veteran Liberals like Camacho and 
Venancio Gonzalez; Moderates like Alonzo Martinez, Gam^ 
and Marshal Jovellar; and Democrats like Moret, Montero Rios 
and Admiral Beranger. The new cabinet convoked the Cortes 
elected under the administration of Canovas in 1884, and the 
Conservative majorities of both houses, at the request of 
Canovas, behaved very loyally, voting supplies and other bills 
necessary to enable the government to be carried on until 
another parliament could be elected in the following year, 
1886. 

Pending the dissolution and general election, Sagasta Md 
his colleagues paid, most attention to pubUc peace and foreign 
affairs. A sharp look-out was kept on the doings 
of the Republicans, whose arch-agitator, Ruiz oatCarHet 
Zorilla, in Paris displayed unusual activity in his ibMguet. 
endeavours to persuade the Federals, the Intiansigeants, rmd 
even the Opportunists of Democracj’ that the times were ripe 
for a venture. Ruiz Zorilla found no response from the 
Republican masses, who looked to Pi y Margall for their 
watchword, nor from the Republican middle classes, who shared 
the views of Salmeron, Azearate and Pedregal as to the inex¬ 
pediency of revolutionary methods. Castelar, too, raised 
his eloquent protest against popular risings and barrack 
conspiracies. The Carlists showed equal activity in propaganda 
and intrigues. Sagasta derived much benefit from the divisions 
which made democracy powerless; and he was able to cope 
wilii Carlism chiefly because the efforts of the pretender himself 
abroad, and of his partisans in Spain, were first restrained and 
then decisively paralysed by the influence of foreign courts 
and governments, above ail by the direct interference of the 
Vatican in favour of the Spanish regency and of the successor 
of Alphonso XII. The young and most impatient adherents of 
Carlism vainly pleaded that such an opportunity would not 
soon be found.again, and threatened to take the law into thw 
own hands and unfurl the flag of Dios, Patria, y Rey in northern 
and central Spain. Don C^los once more showed his well- 
known lack of decision and dash, and the Carlist scare passed 
away. Pope Leo XIII. went even farther in his patronage, 
for he. consented to be the godfather of the posthumous son of 
Alphonso XII., and he never afterwards wavered in the steady 
sympathy he showed to Alphonso XIII. He was too well 
acquainted with the domestic politics of the Peninsula to 
suppose that Carlism could ever do more than disturb for a while 
the tranquillity of Spain. He did not wbb to stake the interests 
of the Church on a cause which could only revive against her 
the old animosities of Spanish Liberalism and democracy, so 
roughly displayed in the years 1836 wid 1868. Doffa Qtfistina, 
apart from tiie dictates of gratitude towards the head of her 
Churdh for the kindness shown to her too andgovemment, was 
a zealous Catholic. She proved all through her regency that 
I she not only relied upon the support of tbe Matican and of the 
I preiateSy but that she was determined to favour the Cfaurob 
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and the religious foundations in every possible way. Her 
purse was always open to assist convents, monasteries, and 
religious works and societies of all kinds, as long as they were 
under the management of the Church. She became regent when 
Spain had felt the consequences of the expulsion of the Jesuits 
and other religious orders from France after the famous Jules 
Ferry laws, which aimed at placing these orders more under 
state control, to which they declined to submit. They selected 
Spain as an excellent field of cnterpri.se; and it must be said 
that all the governments of the regency showed so much indulg¬ 
ence towards the Catholic revival thus started, that in less than 
a decade the kingdom was studded with more convents, monas¬ 
teries, Jesuit colleges. Catholic .schools, and foundations than 
had existed in the palmy days of the houses of Austria and 
Bourbon in the r^th and i8th centuries. A wave of ('leri(»lism 
and ultra-Cathohe influents swept over the land, affecting 
the middle classes, the universities and learned societies, and 
making itself very perceptible also among the governing classes 
and both dynastic parties, Liberals and ('onservatives. 

Next in importance to papal protection was the favour¬ 
able attitude of all the European governments towards the 
Banpe queen-regent and, later, towards her son. The 

•mdib* court and government of Germany vied with the 

Ktstdoy. Austrian and Italian ro)!!! families and govern¬ 
ments in showing sympathy to the widow of Alphonso XII. 
Republican France and the tsar made as cordial demon¬ 
strations as Queen Victoria and her government, and 
Switzerland, Belgium, Holland and others followed suit. The 
.Spanish foreign office received every assurance that friendly 
governments would watch the (iarlists and Kepublican.s, to pre¬ 
vent them from using their territories as a basis for conspiracies 
against the peace of Spain. The statesmen of both dynastic 
pa^cs, from the beginning of the regency, agreed to observe 
strict neutrality in European affairs, in order to avoid complica¬ 
tions fraught with evil consequences for the monarchy and the 
dynasty in the unsettled state of the country. This neutrality 
was maintained until the close of the 19th century. 

Sagasta conducted the first general election in 1886 much 
after the usual precedents. The Long Parliament of the regency 
PoUe at composed of considerable Liberal majorities 

houses, though Sagasta had allowed a 
larger share than Canovas was wont to do to the 
minorities, so much so that on the opposition benches the 
Republicans of various shades were represented by their 
most eminent leaders, the Carlists had a respectable group, and 
the Conservatives a strong muster, flanked by a group of dis¬ 
sentients. The first Cortes of the regency in five sessions did 
really good and substantial work. A civil code was carefully 
drawn up by Senor Alonzo Martinez, in order to consolidate 
the very heterogeneous ancient l^islation of the monarchy 
and the local laws of many provinces, especially Catalonia, 
Aragon, Valencia, Navarre, and the Basque territory. Trial 
by jury was re-established for .most crimes and offences. The 
laws regulating the rights of association and public meeting, 
the liberty of the press, and other rights of the subject were 
reformed on liberal and more tolerant lines. Finance and trade 
received attention. Some commercial treaties and agreements 
were made, including one -with Great Britain, which proved 
highly ben^cial to home trade, and the tariff was altered, in 
spite of mneh resistance on the part of the Protectionists. In his 
progressive policy Sagasta was actively and usefully supported 
by the chief of the moderate Republicans, Emilio Castelar, who 
recommended his partisans to vote with the Liberal party, 
because he confessed that bitter experience had taught him 
that liberties and rights were better attained and made stable 
by pacific evolution than by revolution. He laid most stress 
upon this axiom when, in S^tember 1886, Ruiz Zorilla suddenly 
sprang upon Sagasta a military and revolutionary movement 
in the streets and barracks of Madrid. The military authorities 
acted with promptitude, the rebels being pursutd, dispersed 
and arrested. Gmeral Marina and several other officers were 
condemned to death by coun-martial, but Queen Christina 


commuted the sentence into penal servitude, and the ministers 
of war and marine retired from the cabinet in consequence. 
Very shortly afterwards, another war minister. General Castillo, 
attempted to strike at the root of military insubordination, and 
simultaneously in every garri.son of the kingdom the senior 
sergeants, more than 1000 in all, were given their di.scharge 
and ordered to start for their homes on the .spot. The lesson 
produced a good result, as no trace of revolutionary work 
revealed itself among the non-commissioned officers after 1886. 
As time wore on, Saga.sta found it difficult to maintain discipline 
in the ranks of the Liberal party. He was obliged to reconstruct 
the cabinet several tiroes in order to get rid of troublesome 
colleagues like General (,'as.sola, who wanted to make him.sclf 
a sort of military dictator, and Camacho, whose financial reforms 
and taxation schemes made him unpopular. He had more often 
to reorganize the government in order to find seats in the cabinet 
for ambitious and impatient worthies of the Liberal party— 
not always with success, as Senor Martos, president of the 
Congress, and the Democrats almost brought about a political 
crisis in 1889. Sagasta cleverly affected to resign and stand 
aside, so that Senor Alonzo Martinez might vainly attempt 
to form an intermediary cabinet. Canovas, who was consulted 
by the queen when Alonzo Martinez failed, taithfully carried 
out the pact of El Pardo'and advised Her Majesty to send for 
Sagasta again, as he alone could carry out what remained to 
be done of the Liberal programme. Sagasta reconstructed his 
ministty for the last time, and announced his intention to make 
the re-establishment of universal suffrage the crowning act of 
the Liberal policy, knowing very well that he would thus rally 
round him all the Liberals, Democrats and Republicans in the 
last session of the Long Parliament. The Suffrage Bill was 
carried through the Senate and Congress in the spring of 1890 
aftty protracted debates, in which the Conservatives and many 
military politicians who had previously been regarded as the allies 
of Sagasta did their best to obstruct the measure. Marshals 
('ampos, Jovellar and Novaliches, and Generals Pavia, Primo 
de Rivera, Daban and others, were angiy with Sagasta and the 
Liberals not only because they deemed their policy too demo¬ 
cratic, but because they ventured to curb the insubordinate 
attitude of general officers, who shielded themselves behind 
the immunities of their senatorial position to write insolent 
letters to the war minister on purely professional questions. 
Spanish generals of pronunciamiento fame thought it perfectly 
logical and natural that sergeants and subalterns should be shot 
or sent to penal servitude for acts of indiscipline, but if an in¬ 
subordinate general was sent to a fortress under arrest for two 
months they publicly demonstrated their sympathy with the 
offender, made angiy speeches against their hierarchical chief, 
the war minister, in the Senate, and dared to call upon the 
queen-regent to make representations, which unfortunately 
were listened to, according to the worst precedents of the 
Spanish monarchy. The increasi,ig violence of the Conservative 
press and opposition, the divisions developing in the ranks of 
liberalism, and the restlessne.ss of the agricultural protectionists 
led by Senor Gamazo, did not weigh so much in the balance 
at court against Sagasta as the aggressive attitude of the military 
politicians. Sagasta held on as long as was necessary to secure 
the promulgation of the universal suffrage law, but he noticed 
that the queen-regent, when he waited upon her for the despatch 
of public business, showed almost daily more impatience for a 
change of policy, until at last, in July 1890, she peremptorily 
told him t^t she considered the time had come for calling the 
Conservatives and their military patrons to her councils. Sagasta 
loyally furnished the queen with a constitutional pretext for 
carrying out her desire, and tendered the resignation of the 
whole cabinet, so that Her Majesty mi^t consult, as usual, 
the party leaders and generals on the grave question of the 
expediency of entrusting to new ministers or to the Liberals 
the mission of testing the new electoral system. Queen Chris: !na 
on this occasion acted exactly as she henceforth did in all 
nunisterial crises. She slowly consulted the magnates of all 
parties with apparent impartiaiity,aiid finally adopted the course 
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which it was an open secret she had decided upon in pectore 
beforehand. 

Canovas gathered round him most of the prominent Conserva¬ 
tive and Catholic statesmen. The first step of the new cabinet 
A Pntte- was calculated to satisfy the protectionist aspirations 
uoaM which had spread in the kingdom about the same 
Rigimt, time that most Continental countries were remodel¬ 
ling and raising their tariffs. The Madrid government used 
an authorization which Sagasta had allowed his Long Parlia¬ 
ment to vote, to please Senor Gamazo and the Liberal repre¬ 
sentatives of agricultural interests, empowering the government 
to revise and increase all tariff duties not covered by the then 
existing treaties of commerce. This was the case with most 
of the products of agriculture and with live stock, so Canovas 
and his finance minister made, by royal decree, an enormous 
increase in the duties on these classes of imports, and particu¬ 
larly on breadstuffs. Then, in 1891, they denounced all the 
treaties of commerce which contained clauses stipulating most¬ 
favoured-nation treatment, and they prepared and put in force 
in February 1892 a protectionist tariff which completely 
reversed the moderate free-trade policy which had been so 
beneficial to the foreign commerce of .Spain from 1868 to 
1892. Not a lew nations retaliated with higher duties upon 
Spanish exports, and France raised her wine duties to such an 
extent that the exports of wines to that country dropped from 
^12,500,000 before 1892 to £2,400,000 in 1893 and the following 
years. The effects of a protectionist policy verging upon 
prohibition were soon sharply fell in Spain. Foreign exchanges 
rose, exports decreased, the railway traffic declined, and the 
commercial classes and consumers of foreign goods and products 
were loud in their protests. Industrial interests alone benefited, 
and imported more raw materials, chemicals, and coal and coke, 
which naturally influenced the exchanges adversely. Spain 
only attempted to make new treaties of commerce with Hol¬ 
land, Norway, Sweden, Denmark and Switzerland. The Great 
Powers contented themselves with securing by agreements the 
same treatment for their commerce in .Spain us that granted 
by those five treaties. The Protectionists in 1893 wrecked a 
treaty of commerce with Germany in the Senate; and Spain 
subsequently persevered in her protectionist policy. During 
his two and a half years’ stay in office Canovas had not so much 
trouble with the opposition as with the divisions which sprang 
up in the Conservative ranks, though he fancied that he had 
managed the general election in 1891 so as to swure the customary 
docile majorities. The split in the Conservative camp originated 
in the rivalry between the two principal lieutenants of Canovas, 
Romero Robledo and Francisco Silvela. The latter and a strong 
and influential body of Conservatives, chiefly young politicians, 
dissented from the easy-going views of Romero Robledo and of 
Canovas on the expediency of reforms to correct the notorious 
and old-standing abuses and corruption of the municipalities, 
especially of Madrid. When Canovas found himself deserted 
on so delicate a matter by a numerous section of his party, 
be resigned, and advised the queen to send for Sagasta and 
the Liberals. 

Sagasta took office very reluctantly, as he considered a change 
of policy premature. He conducted the general election with 
Dimcuity much regard for the wishes of the opposition, and 
wHt out of 456 seats in the Lower House allowed them 
Moroee*. ^o have more than 170, the Conservatives get¬ 
ting nearly 100 and the Republicans 30. He had to settle 
some knotty questions, foremost a conflict with Morocco, which 
was the consequence of the aggression of the unruly Riff tribes 
upon the Spanish outposts around Melilla. Reinforcranents were 
tardily sent out; and in a second attack by the Arabs the Spanish 
forces lost heavily, and their commander. General Margallo, 
was killed. Public opinion was instantly fired, and the press 
called so loudly for revenge that the government sent to Melilla 
no less a personage than Marshal Campos, at the head of 29 
generals and 25,000 men. The sultan of Morocco lost no'time 
in censuring the behaviour of the Riff tribes, and in promismg 
tbttt he would chastise them. Marshal Campos was sent to 


Fez to make a treaty, in which he obtained ample redress and 
the promise of an indemnitj' of £800,000, which Morocco 
punctually paid. 

Colonial affairs gave Sagasta much to do. He had given 
seats in his cabinet to Senor Antonio Maura as colonial secretary 
and to Senor Gamazo, his brother-in-law, as finance 
minister. These two moderate Liberals acted in 
concert to grapple with colonial questions, which in 
1894 had assumed a very serious aspect. Spain had received 
many ominous warnings. Marshal Campos, on returning from 
Cuba in 1879, had advocated some concessions to satisfy the 
legitimate aspirations of the majority of the colonists. In r886, 
in the first parliament of the regency, Cuban autonomist depu¬ 
ties divided the house on a motion in favour of home rule and 
of an extension of the franchise in Cuba. This motion was 
negatived by all the Con.servatives, by most of the Dynastic 
Liberals and by some of the Republicans. The majority of Span¬ 
iards were kept by the government and the press quite in the 
dark about the growth of disaffection in Cuba, so that they 
were loath to listen to the few men, soldiers and civilians, cour¬ 
ageous enough to raise the note of alarm during the ten years 
before the final catastrophe. For no other reason did the 
minister for the colonies, Senor Maura, in 1894 fail to convince 
the Cortes, and even the Liberal party, that his very moderate 
Cuban Home Rule Bill was an indispensable and wi.se, though 
tardy, attempt to avert a conflict which many plain symptoms 
showed to be imminent in the West Indies. Maura was warmly 
supported in Congress by the Cuban home rulers and by some 
far-sighted Liberals and Republicans. Nevertheless, his bill 
did not find favour with the Conservatives or the majority of 
the Liberals, and Sagasta, trimming according to his inveterate 
habit, found a pretext to get rid of Maura and Gamazo. In the 
place of Maura he found a more pliant minister for the colonies, 
Senor Abarzuza, who framed a Cuban Reform Bill so much short 
of what his predecessor had thought an irreducible minimum 
of concessions, that it was censured in Havana by all the colonial 
Liberals and home rulers, and by their representatives in 
Madrid. The latter at the last moment recorded their votes 
in favour of the Abarzuza Bill when they perceived that a 
strange sort of eleventh-hour presentiment was about to make 
all the Spanish parties vote this insufficient reform. Before it 
could be promulgated, the tidings came of a separatist rising in 
the old haunts of Cneole disaffection near Santiago de Cuba. 
Sagasta sent about 12,000 men to reinforce the 15,000 soldiers 
in Cuba under General Callaga, and was preparing more when a 
characteristically Spanish ministerial crisis arose. The subal¬ 
terns of the Madrid garrison took offence at some articles pub¬ 
lished by Radical newspapers, and they attacked the editorial 
offices. Neither the war minister nor the commanders of the 
garrison chose to punish the offenders, and sooner than endorse 
such want of discipline, Sagasta and tbe Liberal party once more 
made way for Canovas. A very few days after he assumed office 
Canovas received information concerning the spread of the 
rising in Cuba which induced him to send out Marshal Campos 
with 30,000 men. He allowed Marshal Campos much lib«1y 
of action, but dissented from his views on the expediency of 
allowing him to offer the loyalists of Cuba as much home rule 
as would not clash with the supremacy of Spain. The prime 
minister declared that the Cubans must submit first, and then 
the mother country would be generous. 

Before a year had passed, in view of the signal failure of Marshal 
Campos, the Madrid government decided to send out General 
Weyler,whobad made himself famous in the Philippines and at 
Bai^onafor his stern and cruel procedure against disaffection 
of every kind. He showed the same merciless spirit in dealing 
with the Cubans; and he certainly cleared two-thirds of the 
island of Creole bwds, auid stamped out disaffection vigorous 
military operations and by obli^g ail the non- a«amr 
combatants who sympathuwd with the rebels in 
anas to elect between joining them in the bush, Cgmggtgm. 
l4t Muiigua, or residing within the Spanish lines. This system 
might probably have succeeded if the United States had not 
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countenanced the sending of supplies of every kind to the rebels, 
and if American diplomacy had not again and again made 
representations against Weyler’s ruthless policy. Canovas so 
fully comprehended the necessity of averting American interven¬ 
tion that he listened to the pressing demands of secretary Olney 
and of the American minister in Madrid, Hannis Taylor, and 
laid before the Cortes a bill introducing home rule in Cuba on 
a more liberal scale than Maura, Abarzuza and Sagasta had 
dared to suggest two years before. Canovas did not live to see 
his scheme put into practice, as he was assassinated by an 
anarchist at the baths of Santa Agueda, in the Basque Provinces, 
on the pth of August 1897. Th® queen-regent appointed General 
Azearraga, the war minister, as successor to Canovas; and a 
few weeks later President McKinley sent General Woodford as 
representative of the United States at the court of Madrid. At 
the end of September 1897 the American minister placed on 
record, in a note handed by him at San Sebastian to the minister 
for foreign affairs, the duke of Tetuan, a strongly-worded protest 
against the state of things in Cuba, and demanded in substance 
that a stop should be put to Weyler’s proceedings, and some 
measures taken to pacify the island and prevent the prolongation 
of disturbances that grievously affected American interests. 
Less than a fortnight after this note had been delivered, the 
Conservative cabinet resigned, and the queen-regent asked 
Sagasta to form a new administration. The Liberal government 
reified Weyler, and sent out, as governor-general of Cuba, 
Marshal Blanco, a conciliatory and prudent officer, who agreed 
to carry out the home-rule policy which was concerted by Senor 
Moret and by Sagasta, with a view to obtain the goodwill of 
the president of the United States. If things had not already 
gone too far in Cuba, and if public opinion in the United States 
had not exercised irresistible pressure on both Congress and 
president, the Moret home-rule project would probably have 
sufficed to give the Cubans a fair .amount of self-government. 
All through the winter of 1897-1898 the Madrid government 
took stops to propitiate the president and his government, even 
offering them a treaty of commerce which would have allowed 
American commerce to compete on equal terms with Sjwnish 
imports in the West Indies and defeat all European competition. 
But the blowing up of. the American cruiser “ Maine ” in the port 
of Havana added fuel to the agitation in the United States 
against Spanish rule in Cuba. When Cot^ess met in Washington 
the final crisis was hurried on. .Spain appealed in vain to 
European mediation, to the pope, to courts and governments. 
All, with the exception of Great Britain, showed sympathy for 
the queen-regent and her government, but none wa-e disposed 
to go beyond purely platonic representations in Washir^on. 

At last, on the aoth of April 1898, when the Spanish govern¬ 
ment learned that the Unitrf States minister. General Woodford, 
War with l“id been instructed by telegraph to present m 
tttVmittd ultimatum demanding the cessation of hostilities 
SftM. in Cuba, with a view to prepare for the evacuation 
of the bland by the Spanish forces, ^asta decided to give 
General Woodford his passports and to break off official 
relations with the United States, It was an open secret that 
this grave decision was not taken at the cabinet council presided 
over by the queen without a solemn protest by Senor Moret 
and the ministers of war and^narine that the resources of Spain 
were totally inadequate for a struggle with the United States. 
These protests were overruled by the majority of the ministers, 
who invoked dynastic and monarchical considerations in favour 
of a desperate stand, however hopeless, in defwicc of the last 
remnants of the colonial empire of Spwn. Reckless as was 
the course adopted, it was in touch with the feelings of the 
majority of a nation which had been to the veiy end deceived 
by the government and by the press not only in regard to its 
own resources, but also in regard to those of the United States 
and of the colonists in arms in Cuba and in the ndlippine Islands. 
The sequel is soon told. The Spanish fleet in the Ear East 
was ^feated 'itt Manila Bay by Admiral Dewey. Admiral 
Cervera’s squadron was destroyed outside the Bay of Santiago 
de Guba by the American fleet i.tinder Admirals Sampson and 
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Schley. All communication between Spain and her colonies 
was thus cut off. An American expedition landed near Santiago, 
and the Spanish gswrison surrendered after a fortnight’s show 
of resistance. Very shortly afterwards, at the end of July, 
Spain sued for peace through the mediation of French diplomacy, 
which did not obtain much from President McKinley. It was 
agreed that hostilities should cease on sea and land, but that 
Spain .should evacuate Cuba and Porto Rico pending the negotia¬ 
tions for a peace treaty which were to begin in Paris at the end 
of September 1898. In the meantime Manila and its garrison 
had surrendered to the Americans. The agreement of the 9th 
of August, signed by M. Cambon, the French ambassador in 
Washington, in the name of Spain, clearly stipulated that her 
rule in the New World must be considered at an end, and that 
the fate of the Philippines would be settled at the Paris nego¬ 
tiations. Unfortunately, Spain indulged in the illusion that 
America would perhaps respect her rights of sovereignty in 
the Philippine Islands, or pay a considerable sum for their 
cession and recognize the debts of Cuba and of the Philippines. 
The American commission, presided over by seaetary Day 
in Paris, absolutely refused to admit the Spani.sh contention 
that the United States or the new administration in Cuba and 
the Philippines should be saddled with several hundred million 
dollars of debts, contracted by the colonial treasuries, and 
guaranteed by Spain, almost entirely to maintain Spanish rule 
again-st the will of the Cubans and Filipinos. Spain could not 
help assenting to a treaty by which she renounced unconditionally 
all her rights of sovereignty over Cuba and Porto Rico and ceded 
the Philippine and Sulu Islands and the largest of the Marianne 
Islands in consideration of the payment of four millions sterling 
by America. Thus ended a struggle which only left Spain 
the Carolines and a few other islands in the Pacific, which she 
sold to Germany in 1899 for £800,000, and a couple of islands 
which were left out in the delimitation made by the Paris peace 
treaty of the izth of December 1898, and for which America 
paid £40,000 in 1900. 

The consequences of the war and of the loss of the colonies 
were very serious for Spanish finance. The national debt, which 
consisted before the war of £234,866,500 of external 
and internal consols and redeemable debts, und aat PeUticai 
£24,450,000 of home floating debt, was increased «#orr»tM- 
by £4^,210,000 of Cuban and Philippine debts, which 
the Cortes had guaranteed, and by £60,000,000 of debts con¬ 
tracted at a high rate of interest, and with the national guarantee, 
to meet the expenses of the struggle with the colonics and of the 
war with the United States. These additional burdens rendered 
it neces.sary that taxation and the budget should be tiioroughly 
reorganized. Sagasta and the Dberal party would gladly 
have undertaken the reorganization of Spam and her finances, 
but the ussue of the war and the unavoidable peace treaty h^ 
so evidently damaged their popularity in the country and their 
credit at court, that the government seized the pretext of an 
adverse division in the Senate to resign. The Liberals left office 
after having done all that was morally and materially possible, 
considering the extremely difficult, indeed inextricable, situation 
in which they found the country in October 1897. The tok 
of reorganization was confided by the queen-regent to Senor 
Silvela, who had been universally recognized as the leader of 
the Conservatives and Catholics ^er the death of Canovas del 
Castillo. Silvda endeavoured to unite in what he styled a 
Modem Conservative party the bulk of the followers of C^ovas; 
the Ultramontanes, who were headed by General Polavieja and 
Mor Pidil; the Catalan Regionalists, whose leader, Duran y 
Has, became a cabinet miniater; and his own personal following, 
of whom the mewt prominent were rite home secretary, Senor 
Dato, and the talented and energetic finance miiffiter, Senor 
Villaverde, upon whose shoulders rested the heaviest part of 
the task of the new cabinet. Silvela toefced the energy and 
decirion which had been the characteristics of Canovas. _ He 
behaved constantly like a waary and cautious trimmw, avoiding 
all extreme measures, shaking off compromising allies, like the 
Ultrattwntanes and the Repaialists, dbowing out of the cabinet 
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General Polavieja when he asked for too lar^e credits for the 
army, taking charge of the ministry of marine to carry out 
reforms that no admiral would have ventured to make for fear 
of his own comrades, and at last dispensing with the services 
of the ablest man in the cabinet, the finance minister, Senor 
Villaverde, when the sweeping reforms and measures of taxation 
which he introduced raised a troublesome agitation among the 
taxpayers of all classes. Villaverde, however, had succeeded 
in less than eighteen months in giving a decisive and vigorous 
impulse to the reorganization of the budget, of taxation and of 
the home and colonial debts. He resolutely reformed all existing 
taxation, as well as the system of assessment and collection, and 
before he left office he was able to place on record an increase 
of close upon tliree milhons sterling in the ordinary sources of 
revenue. His reorganization of the national debt was very 
complete; in fact, he exacted even more sacrifices from the bond¬ 
holders than from other taxpayers. The amortization of the 
home and colonial debts was suppressed, and the redeemable 
debts of both classes wore converted into 4 % internal consols. 
The interest on all colonial debts ceased to be paid in gold, and 
was paid only in pesetas, like the rest of the internal debts, and 
like the external debt held by Spaniards. Alone, the external 
debt held by foreigners continued to enjoy exemption from 
taxation, under th(! agreement made on the zStb of June 1882 
between the Spanish government and the council of foreign bond- 
hoiders, and its coupons were paid in gold. The Cortes authorized 
the government to negotiate with the foreign bondholders 
with a view to cancelling that agreement. This, however, they 
declined to do, only assenting to a conversion of the 4 % 
external debt into a 3 J % stock redeemable in sixty-one years. 

After parting with Villaverde, Silvela met with many difficul¬ 
ties, and had much trouble in maintaining discipline in the 
heterogeneous ranks of the Conservative party. He had to 
proclaim not only such important provinces as Barcelona, 
Valencia and Bilbao, but even the capital of Spain itself, in 
order to check a widespread agitation which had assumed 
formidable proportions under the direction of the chambers ol 
commerce, industry, navigation and agriculture, combined witJi 
about 300 middle-class corporations and associations, and 
supported by the majority of the gilds and syndicates of tax¬ 
payers in Madrid and the large towns. The drastic measures 
taken by the government against the National Union of Tax¬ 
payers, and against the newspapers which assisted it in 
advocating resistance to taxation until sweeping and proper 
retrenchment had been effected in the national expenditure, 
checked this campaign in favour of reform and retrenchment 
fo ■ a while. Silvela’s position in the country had been much 
damaged by the very fact of his policy having fallen so much 
short of what the nation expected in the shape of reform and 
retrenchment. At the eleventh hour he attempted to retrieve 
his mistake by vague promises of amendment, chiefly tecause 
all the opposition groups, above all Sagasta and the Liberals, 
announced their intention of adopting much the same pro¬ 
gramme as the National Union. The attempt was unsuccessful, 
and on the 6th of March igoi a Liberal government, under the 
veteran Sagasta, was once more in office. (A. E. H.) 

Parties and Conflicts, /pex^/pra—The loss of nearly all that 
remained of her colonial empire, though in appearance a crowning 
disaster, in fact relieved Spain of a perennial source 
of weakness and-trouble, and left her free to set her 
noaeae ea. order. In this the task that fac^ the 

government at the outset of the 20th centuiy was sufficiently 
formidable. Widiin the country the traditional antagonisms, 
regional, political, religious, still lived on, tending even to become 
more pronounced and to be complicated by the introduction 
of fresh elements of discord. The old separatist tendencies 
were increased by the widening gulf between the interests of 
the industrial north and those of the agricultural south. The 
growing disposition of the bourgeois and artisan classes, not in 
the large towns only, to imitate the “ intellectuals ” in desiring 
to live in closer touch with the rest of Europe as re^ds social, 
economic, scientific and political progress, embittered the 
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struggle between the farces of Liberalism and those of Catholi¬ 
cism, powerfully entrenched in the affections of the wopien and 
the illiterate masses of the peasantry. T0 these causes of division 
were added others from without; the revolutionary forces of 
Socialism and Anarchism, here, as elsewhere, so far as the 
masses were concerned, less doctrines and ideals than rallying- 
cries of a proletariat in revolt against intolerable conditions. 
Finally, as though to render the task of patriotic Spaniards 
wellnigh hopeless, there was little evidence of any cessation 
of that purely factious spirit which in Spanish politics has ever 
rendered stable party government impossible. A sketch of 
the political history of a country is necessarily concerned with 
the externals of politics—the shifting balance of parties, changes 
of ministries, the elaboration of political programmes; and these 
have their importance. It inust, however, not be 
forgotten that m a country in which, as in Spain, i^uiea. 
the constitutional consciousness of the mass of the 
people IS very little developed, all these things reflect only very 
imperfectly the great underlying forces by which the life of the 
nation is being moulded and its destiny determined. For a 
century politics in Spain had been a game, played by profes¬ 
sionals, between the “ ins and “ outs victory or defeat at 
the polls depended less on any intelligent popular judgment 
on the questions at issue than on the passing intwests of 
the “ wire-pullers ” and “ bosses ” {Caciques) who worked the 
electoral machinery. 

Silvcla's Con.servative cabinet was succeeded in March 1901 
by a Liberal government under the veteran Sagasta, who 
remained in office—save for two short interludes—^until tlie 3rd 
of December 190s. He was at once fated with two problems, 
very opposite in their nature, which were destined to play a 
very conspicuous part in Spanish politics. The first was that 
presented by the growth of the religious orders and congregations, 
the second that arising out of the spread of Socialism and indus¬ 
trial unre.st. Under the concordat of the zolh of March 1851, 
by which the relations of Spain and the Vatican are omtioa ot 
still governed, the law under which since 1836 the the KeUgt- 
religious congregations bad been banished from o«*Oratrs. 
Spain was so far relaxed as to permit the re-establish- 
mt nt of the orders of St Vincent de Paul, St Philip Neri and “ one 
other among those approved by the Holy See,” so that through¬ 
out the country the bishops “ might have at their disposal a 
sufficient number of ministers and preachers for the purpose 
of missions in the villages of their dioceses, &c.” In practice 
the phrase “ one other ” was interpreted by the bishops, not as 
one for the whole of Spain, but as one in each diocese, and at 
the request of the bishops congregations of all kinds established 
themselves in Spain, the number greatly increasing after the 
loss of the colonies and as a result of the measures of seculariza¬ 
tion in France.’ The result was what is usual in such cases. 
The reguhu: dergy were fashionable and attracted the money 
of the pious rich, until their wealth stood in scandalous contrast 
with the poverty of the secular clergy. They also all of them 
claimed, under the concordat, exemption from taxes; and, 
since many of them indulg^ m commercial and industrial 
pursuits, they competed unfairly with other traders and manu¬ 
facturers, and tended to depress the labour market. The Law 
of Associations of the 30th of June 1887 had attempted to modify 
the evil by compelling'all congregations to roister their members, 
and all, except the three already recognized under the concordat, 
to apply for authorization. This law the congregations, hot¬ 
beds of reactionary tendencies, had ignored; and on the 19th of 
July 1901, the queen-regent issued a decree, countersigned 
by Sagasta, for enforcing its provisions. 

Meanwhile, however, more pressing perils distracted the atten¬ 
tion of the government. The industrial unrest, fomented by 
Socialist agitation, culminated in January 1903 in 
serious riots at Wcelona and Sar^ossa, and on uantaad 
the 16th of February in the proclamation of a general 
strike in the former dty. The government sent oguttioa. 
General Weyler, of Cuban notoriety, to deal with the 
■ ’ See "Church and State in Spain," The Times, July 15, 1910. 
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situation; and order was restored. The methods by which 
this result had been achieved were the subject of violent attacks 
on the government in the Cortes, and on the 13th of March 
Sagasta resigned, but only to resume office five days later. He 
now returned to the question of the religious orders, and on the 
9th of April issued a decree proclaiming his intention of enforcing 
that of the 19th of July 1901. The attitude of the Church was 
practically one of deduce. The nuncio, indeed, announced 
that the papacy would be prepared to discuss the question of 
authorization, but only on condition that all demands for such 
authorization should be granted. To avoid a cjisis at the time 
when the young king was about to come of age, the government 
yielded; and on the loth of May Sagasta announced that a 
modus vivendi with the Vatican had been established. 

King Alphon-so XIII., whose enthronement took place with 
all the antique ceremonial on the 17th of May, was himself at 
Baihrom- outset Under clerical and reactionary influences, 
mtatof and his contemptuous treatment of ministers—who 
Aiphamo at the ceremonial functions were placed wholly in 
xiu., 1902 . background—seemed to argue an intention of 

ruling personally under the advice of the court camarilla.^ This 
impression, due doubtless to the king’s extreme youth and 
inexperience, was belied in the event; but it served to discredit 
the Liberal government still further at the time. Senor Antonio 
Rnlgnatien Maura y Montanes, who proved himself later a 
•adDtaih statesman of exceptional character, seceded to the 
o/SagattM. Conservatives. On the 7th of November Sagasta 
himself resigned, resumed office temporarily on the 14th, 
and handed in his final resignation on the 3rd of December. 
On the 6th of December a Conservative cabinet was formed 
under Senor Silvela, Senor Villaverde, pledged to a policy of 
retrenchment, taking the portfolio of finance. 

The death of Sagasta, on the 5th of January 1903, temporarily 
broke up the Liberal party, which could not agree on a leader; 
its counsels were directed for the time by a committee, consisting 
of Senors Montero Rios and Moret, the marquis de la Vega 
dc Armijo, Senor Salvador and Count Romanones. The Re¬ 
publicans, under Salmeron, also had their troubles, 
growing mfluence of Socialism; and, finally, 
the Conservatives were distracted by the rivalries 
between Silvela, Villaverde and Maura. In the country, 
meanwhile, the unrest continued. At Barcelona the university 
had to be closed to stop the revolutionary agitation of the 
students; in April there were .serious riots at Salamanca, Barcelona 
and Madrid. The result of the new elections to the Cortes, 
declared on the z6th of April, revealed tendencies unfavourable 
to the government and even to the dynasty; the large towns 
returned 34 Republicans. A ministerim crisis followed; Maura 
resigned; and though the elections to the senate resulted in a 
large Conservative majority, and though in the lower house 
a vote of confidence was carried by 183 to 81, Silvela himself 
resigned shortly afterwards. Senor Villaverde was now called 
vutanrda upon to form a cabinet. His government, however, 
mtaMry, accomplished little but the suppression of renewed 
troubles at Barcelona. His programme included 
drastic proposals for financial reform, which necessarily 
precluded an adventurous policy abroad or any additional 
expenditure on armaments, principles which necessarily brought 
him into conflict with the military and naval interests. On 
the 3rd of December Villaverde was forced to resign, his successor 
being Senor Maura. Meanwhile, on the Z4th of November, 
the .Liberal party had been reconstructed, as the Democratic 
party, under Sefior Montero Rios. 

Senor Maura, as was to be proved by his second administra¬ 
tion, represented the spirit of compromise and of conservative 
Pint Maura reform. His position now was one of singular diffi- 
Mialairr, culty. Though a Catholic, he had to struggle 
again.st the clerical coterie that surrounded the king, 
and had not influence enough to prevent the appointment 
of Monsignor Nozaleda, formerly archbishop of Manila and 
a prelate of notoriously reactionary views, to the important 
■* iililli; KegiJiter (1902), p. 347. 


see of Valencia. His concessions to the demands of the ministers 
of war and marine for additional estimates for the army and navy 
exposed him to the attacks of Villaverde in the Cortes; and still 
fiercer criticism was provoked by the measure, laid by him before 
the Cortes on the 23rd of June, for the revision of the concordat 
with Rome, and more especially by the proposal to raise a loan 
at 4 % to indemnify the religious orders for their estates con¬ 
fiscated during the Revolution. Violent scenes greeted the 
attempt of the government to procure the suspension of the 
parliamentary immunities of 140 deputies, accused or suspected 
of more or less treasonable practices, and when, on the 4th of 
October, the Cortes reopened after the summer recess, Senor 
Romero Robledo, the president of the lower house, opened 
an attack on the ministry for their attempted breach of its 
privileges. Furious debates followed on this, and on the subject 
of Maura’s financial proposals, which were attacked by the 
Conservative Villaverde and the Liberal Moret 
with impartial heat. On the 14th of December 
Maura resigned an impossible task and King 
Alphon.so made General Azearraga head of a narrowly Clerical- 
Consen'ative cabinet. 

The new ministry, confronted by a rapidly spreading revolu¬ 
tionary agitation and by a rising provoked by a crop failure 
and famine in Andalusia, survived scarcely a month, villaverde 
On the 26th of January 1905 Azearraga resigned, Miaietry, 
and two days later Senor Villaverde once more 
became prime minister. He was in no hurry to summon the 
Cortes, partly because the elections to the provincial councils 
were due in March, and these had to be manipulated so as to 
ensure the return of a Senate of the right colour, partly because 
the convocation of the Cortes seemed at best a necessary evil. 
Already the discredit of parliamentary government was being 
evidenced in the increased personal power of the young king. 
Alphonso was now shaking himself loose from the deadening 
influence of the reactionary court, and was beginning to display 
a disconcerting interest in affairs, information about which he 
was apt to seek at first hand. The resignation of the see of 
Valencia by Archbishop Nozaleda was a symptom of the new 
spirit. This was none the less distasteful to the Republicans, 
who thundered against personal government, and to the Liberals, 
who clamoured for the Cortes and the budget. The Cortes met 
at last on the 14th of June, and the upshot justified Villaverde's 
reluctance to meet it. Attacked by Maura and Moret alike, 
the prime minister (June 20) accused his former colleague of 
acting through personal pique; on a motion of confidence, 
however, he was defeated by 204 votes to 54, and resigned. 
He died on the 15th of July following, within a few weeks of 
his former leader and colleague Silvela. 

The Liberals now once more came into piower under Senor 
E. Montero Rios, Senor Moret having refused the premiership. 
The government programme, announced with a Maatem 
view to influencing the impending elections, included mm 
financial reform, reform of the customs, modifica- Mtuietry, 
tion of the octroi, and the question of the concordat 
with Rome. The result of the elections was a sutetantial 
Liberal majority in both houses. The government was none 
the less weak. Quarrels broke out in the cabinet between Senor 
Jos6 Echeray, the distinguished banker and famous dramatist, 
who as minister of finance was intent on retrenchment, and 
General Weyler, who as minister of war objected to any starving 
of the army. On the 27th of October, scarcely a fortnight After 
the opening of the session, the government resigned. At the 
instance of the king, who was going abroad, ^or Montero 
Rios consented indeed to resume office; but his difficulties only 
increased. The price of com rose, wing to the reimposition 
by the government, before the elections, of the import duties 
on com and flour; and in November there was serious rioting 
in Seville, Granada, Oviedo, Bilbao and Valencia, 
while in Catalonia the Separatist movement gathered MMetry 
such force that on the 29th martial law was 
proclaimed throughout the province. The same, day the 
government finally resigned. Senor Moret now accepted the 
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premiership; he took over SenorEchcray’s budget, while General 
Weyler was replaced at the war office by General Luque. 

The great constitutional parties had broken up into quarrelling 
groups just at the time when, as it seemed, the parties of reaction 
were concentrating their forces. Not the least ominous symptom 
was the attitude of the officers, who, irritated by news;^per 
attacks on their conduct in Catalonia more especially, demanded 
that all crimes against the army should be tried by the councils 
of war. The prolonged controversies to which this gave rise 
were settled on the 18th of March by a compromise passed by 
the Cortes; under this act all cases of press attacks on officers 
were to be tried by the courts martial, while those against the 
army generally and the national flag were still to be reserved 
for the civil courts. The singular weakness of the govern¬ 
ment revealed by this abdication of part of the essential 
functions of the civil power would have led to its speedy 
downfall, but for the truce cried during the festivities con¬ 
nected with the marriage of the king with Princess Victoria 
Eugenie Ena of Battenberg, whicli took place on the 31st of 
May. 

The king’s marriage was in many respects significant. In spite 
of the young queen’s “ conversion " and the singular distinction 
conferred on her by the papal gift of the golden rose, 
A/pAoMo a pj-otestant ” alliance nwked a further stage 
in Alphonso XIII.'s emancipation from the tutelage 
of the Clerical-Con; ervative court. He was, indeed, increasingly 
displaying a tendency to think and act for himself which, though 
never over-stepping the bounds of the constitution, was some¬ 
what disconcerting to all parties. His personal popularity, 
too, due partly to his youth and genial manners, WcU at this 
time greatly increased by the cool course he had shown after 
the dastardly bomb attack made upon him and his young wife, 
during the wedding procession at Madrid, by the anarchi.'-t 
Matteo Morales.' Whatever his qualities, the growing entangle¬ 
ment of parliamentary aflairs was soon to put them to the test. 
For the coronation was hardly over when Seitor Morct resigned, 
and on the 6th of July Captain-General lipez- 
DomiagutM Domingucz became head of a cabinet with a frankly 
MinMry> anti-clerical programme, including complete liberty 
1906 . pj worship, the .secularization of education, and the 
drastic regulation of the right of association. The signature 
by the king of an ordinance giving legal validity to the civil 
C/vH marriages of Catholics aroused a furious agitation 

Msiriage among the clergy, to which bounds were only .set 
Qucttlon. by the threat of the government to prosecute the 
bishop of Tuy and the chapter of Cordova. In the session 1906- 
1907 the most burning subject of debate was the new A.s.socia- 
tions Law, drawn up by Senor Davila. Even in the Liberal 
ranks the que.stion arou.sed furious differences of opinion; Senor 
Montcro Rios, the president of the senate, denounced the 
“infamous attacks on the church”; the government itself 
showed a wavering temper in entering on long and futile negotia¬ 
tions with the Vatican; while in January 1907 the cardinal 
archbishop of Toledo presented a united protest of the .Spanish 
epi.scopate against the proposed law. This and other is.sues 
produced complete disunion in the Liberal party. Already, on 
the 27th of November, Lopez-Dominguez had resigned; his 
V r dt successor, Morel, had at once suffered defeat in the 

Amiio house and been succeeded in his turn, on the 4th of 

Miaittry, December, by marquis de la Vega de Armijo. The 
isee-ioor. question was now mooted in the cabinet of droppiing 
the Associations Law; but on the 21st of January Sefior Canedejas, 
president of the lower house, who was credited with having 
inspired the bill, publicly declared that in that event he would 
cease to support the government. By the 24th the cabinet 
had resigned, and a Conservative government was in office 
under Senor Maura as premier. 

The administration of Senor Maura, which lasted till the 21st 
of October 1909, marks an important epoch in the history of 

' The king's reckless daring was destined later to impair Ws 
popularity, for in an enthusiastic motorist blind courage is a quality 
apt to be exercised at the expense of others. 


modern Spain. The new premier was no mere party politician, 
but a statesman who saw the need of his country, on the one 
hand for effective government, on the other hand for stmd 
education, so as to enable it ultimately to govern Maara 
itself. Though a sincere Catholic, he was no Clerical, AdmMttn- 
as was proved by his refusal to withdraw the 
ordinance on civil marriage. The main objects that he set 
before himself were, firstly, the maintenance of order; secondly, 
the reform of local government, so as to destroy the power of 
the Cadc/ue's and educate the people in their privileges and 
responsibilities. The dis.solution of the Cortes produced a cer¬ 
tain rearrangement of parties. The Liberal groups, as usual 
when in opposition, coalesced. The Republicans, on the other 
hand, split into .sections; in Barcelona, Tarragona and Gerona 
they were Separatists, while a new party appeared under the 
name of Solidarists, consi.sting of Separatists, Carlists and Social¬ 
ists. The elections in April resulted in a sweeping Conservative 
victory—the government secured a majority in the lower house 
of 88 over all other groups combined. As for the “ dynastic 
opposition,” it was reduced to a rump of 66 members, a result 
.so unsatisfactory from the point of view of the monarchy that 
the government offered to quash certain Conservative returns 
in order to provide it with more seats. The dynastic opposition, 
however, con-sidcred that it had been unfairly dealt with in 
the conduct of the elections; and though, out of consideration 
for the dynasty (an heir to the throne having been born on the 
loth of May), they attended the opening of the Cortes on the 
13th of May, the Liberals refused to take part in the session that 
followed, which lasted till the 29th of July. When, to*,; 
however, the Cortes reopened on the loth of October, Adminittn- 
the dynastic opposition was once more in its tiouKetorm. 
place. It was now that Senor Maura brought in his Local 
Administration Bill, a measure containing 429 clauses, the main 
features of which were that it largely increased the responsibility 
of the local elected bodies, made it compulsory for every elector 
to vote, and did away with official interference at the polls. 
The bill met with strenuous opposition, and on the 23rd of 
December 1907 the Cortes adjourned without its having been 
advanced. 

At the close of the year an Anarchist outrage gave the excuse 
for the proclamation of martial law in Barcelona, and after 
the opening of the new session of the Cortes (January 23,1908) 
a bill was introduced into the senate giving to the government 
the most drastic powers for the suppression of Anarchism. 
Its provisions practically amounted to a complete suspension 
of the guarantees for civil liberty, it met with the most strenuous 
opposition, and its final passing by the Senate (May 9) was fol¬ 
lowed by a serious crisis. Two months before (March 10-13) 
King Alphonso, with characteristic courage, had paid a surpree 
visit to Barcelona, and the general enthusiasm of his reception 
■seemed to prove that the disaffection was less widespread^or 
deep than had been supposed. In the circumstances, Senor 
Maura dropped the Suppression Bill, and the king issued an 
ordinance re-establishing constitutional guarantees in Catalonia. 

This good feeling was unfortunately not destined to be of 
lung duration; and in the following year the struggle between 
the antagonistic forces in .Spain once more produced a perilous 
crisis. The Local Administration Bill, after being debated for 
two sessions, passed the lower house on the 13th of February 
1909, having at the last moment received the support of the 
Liberal Senor Moret, though the Radicals as a whole opposed it 
as gratifying to Senor Cambb, the Regionalist leader, and there¬ 
fore as tending to disintegration. Though ruling in the spirit 
of an enlightened despotism rather than in that of a constitu¬ 
tional government, Senor Maura had succeeded in doing a notable 
work for Spain. It was inevitable that in doing so he should 
incur unpopularity in many quarters. His efforts to recon¬ 
struct the Spanish navy were attacked both by the apostles of 
retrenchment and by those who saw in the shipbuilding con¬ 
tracts an undue favouring of the foreigner; the Marine Industries 
Protection Act was denounced as favouring the large ship¬ 
owners and exporters at the expense of the smaller men; the 
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Compulsory Education Act as “ a criminal assault on the rights 
of the family;” His ecclesiastical policy also exposed him to the 
fate of those who take the middle way; the Liberals denounced 
the minister of education, Don F. Rodriguez San Pedro, for 
making concessions to the teaching orders, while the archbishops 
of Burgos and Santiago de Compostella fulminated against the 
government for daring to tux the congregations. In his reform¬ 
ing work Senor Maura had an active and efficient lieutenant 
in the minister of the interior, Senor I,a Cierva. Under his 
auspices laws were passed reforming and strengthening the police 
force, instituting industrial tribunals, regulating the work of 
women and children, introducing Sunday rest, early clo.sing,and 
other reforms. In short, the government, whatever criticism 
might be levelled at its methods, had accomplished a notable 
work, and when on the 6th of June 1909 the Cortes adjourned, 
its position seemed to t)e assured. 

Its downfall was ultinuitely due to the development of the 
crisis in Morocco. This is described elsewhere (see Morocco : 
Morocco History)-, here it is only propised to outline the effects 
Crte/t. of its reaction upon the internal affairs of Spain. 
The trouble, long brewing, broke out in July, with the attack 
by the Riff tribesmen upon the workmen engaged on the rail¬ 
way being built to connect Melilla with the mines in the hills, 
held by Spanish concessionaires. The necessity for strengthen¬ 
ing the Spanish forces in Africa had for some time been apparent; 
but Senor Maura had not dared to face the Cortes with a demand 
for the necessary estimates, for which, now that the crisis had 
become acute, he had to rely on the authorization of the council 
of state. The spark was pul to the powder by the action of 
the war minister. General Linares, in proposing to organize a 
new field force by calling out the Catalan reserves. This sum¬ 
moned up too vivid memories of the useless miseries of former 
over-sea expeditions. On the 36th of July a general strike 
was proclaimed at Barcelona, and a movement directed at first 
against the “ conscription ” rapidly developed into a revolu¬ 
tionary attack on the established order in church and state. 
Barcelona The city, a coUuvies gentium, was seething with 
Kiaittfot dangerous elements, its native proletariat being 
July 1909. reinforced by emigrants returned embittered from 
failure in South America and a cosmopolitan company of refu¬ 
gees from justice in other lands. The mob, directed by the revo¬ 
lutionary elements, attacked more especially the convents 
and churches. From the city the revolutionary movement 
spread to the whole province. In Barcelona the rising was 
suppressed after three days’ street fighting (July 27-39). 
On the 28th martial law was proclaimed throughout Spain; 
and now began a military reign of terror, which lasted until the 
end of September. In the fortress of Monjuich in Barcelona 
were collected, not only rioters caught red-handed, but many 
others—notably journalists—^whose opinions were obnoxious. 
The greatest sensation was caused by the arrest, on the 31st of 
August, of Senor Ferrer, a theoretical anarchist well known in 
many countries for his anti-clerical educational work and in 
Spain especially as the founder of the “ lay schools." He was 
accused of being the chief inst^tor of the Barcelona rising, 
was tried by court martial (Oct. 11-13), skot. Tlus 
tragedy, which rightly or wrongly aroused the most wide¬ 
spread indignation throughout Europe, produced a ministerial 
crisis in Spain. The opening- of the October session of the 
Cortes was signalized by a furious attack by Senor Moret on 
Senores Maura and La Cierva, who were accused of having 
Paiini sacrificed Ferrer to the resentment of their clericd 

Maum. task-masters. The government had been already 

weakened by the news of Marshal Marina’s reverse in Morocco 
(Sept. 30); to this new attack it succumbed, Senor Maura 
resigning on the 21st of October 1909. 

On the 22nd the formation of a new cabinet under Sefior 
Moret was announced. It was from the first in a position of 
Marat Singular weakness, without a homogeneous majority 
Miniatry, in the Cortes, and depending for its very existence 
I90P-I910. 0,^ the uncertain support of the extreme Left and 
the Republicans. Fpr three months it existed without daring 


to put frtrward a programme. It sent General Wcyler to keep 
Barcelona in order, caused the release of most of the prisoners 
in Monjuich, reduced the forces in Morocco, reopened negotia¬ 
tions with Rome for a modification of the concordat, and on the 
31st of December, the end of the financial year, was responsible 
for the issue of a royal decree stating that the budget would 
remain in force until the Cortes could pass a new one. But, 
meanwhile, the municipal elections, under the new Local 
Administration Law, had resulted in a triumph of the Liberals 
(Dec. 12). Senor Moret now considered the time ripe for 
a dissolution; the king, however, refused to consent, and on 
the 9th of February 1910 the ministry resigned. The new 
cabinet, with Senor Canalcjas as president of the council, in¬ 
cluded members of the various Liberal and Radical canaielaa 
groups: Garcia Prieto (foreign affairs), Count Ministry, 
Sagasta (interior). General Aznar (war), the Demo- 
crat Arias Miranda (navy), Cobian, a strong Catholic though a 
Liberal (finance), Ruiz Valarino, a Democrat (justice), Calbeton 
(public works) and Count Romanones, who advocated a liberal 
settlement with the Church (education). 

Though at once denounced by Senor Moret as “ a democratic 
flag being used to cover reactionary merchandise,”^ the name 
of Canalejas was in itself a guarantee that the bum- Quarrel 
ing question of the relations of the stale to Rome with ibe 
and the religious orders would at last be taken in Vatican. 
hand, while the presence of so many moderate elements in his 
cabinet showed that it would be approached in a conciliatory 
spirit. A beginning was made with the issue of a circular by 
the minister of finance (Miu-ch 18), ordering the collection of 
taxes from all religious bodies carrying on commercial and 
industrial enterprises. What more could be done would depend 
on the result of the elections necessitated by the dissolution of 
the Cortes on the 15th of April. Count Romanones, desiring 
to educate the electors, had been busy establishing schools; but 
the sweeping victory of the Liberals at the polls was prot>- 
ably far more due to the fact that this was the first election 
held under Senor Maura’s Local Administration Act, and that 
the ignorant electors, indignant at being forced to vote 
under penalty of a fine, where they did not spoil their balkrt 
papers, voted against the Conservatives as the authors of their 
grievance. 

The government was thus in a po.sition vigorously to pursue 
its religious policy. On the 31st of May the official Gacela 
publish^ a deevee setting forth the rules to which the religious 
associations would have to submit. It was pointed out that, 
in conformity with the decree of the 9th of April 1902, it had 
become necessary to coerce those congregations and associa¬ 
tions which had not fulfilled the formalities prescribed by the 
law of 1887, and also those engaged in commerce and industry 
which had not taken out patents with a view to their taxation. 
It further ordered that Ml foreign members of congregations 
were to register themselves at their respective consulates, in 
accordance with the decrees of 1901 and 1902. On the nth of 
June a further and still more significant step was taken. A 
royal ordinance was issued repealing that signed by Canovas 
del Castillo (Oct. 23, 1876), immediately after the promul¬ 
gation of the constitution of 1876, interpreting the nth 
article of the constitution, by which the free exercise of all 
cults was guaranteed in Spain. The article in question forbade 
” external signs or public manifestations of all religiws con¬ 
fessions with the exception of that of the state,” which was 
defined by Canovas del Castillo as meaning ” any emblem, 
attribute or lettering which would appear on the exterior walls 
of dissident places of worship.” “ In the speech from the throne 
at the opening of the new Cortes (June 16) the king declared 
that his government would “ strive to give expression to the 

* The Times (Feb. 18, 1910). 

• The composition of the new parliament was as follows—Senate; 
Ministerialists, 103; Conservatives, 42: Regionalists, 5: Republicans, 
4; CarUsts, 3; miscellaneous groups, ii. Lower House : Ministeri¬ 
alists, 227; Conservatives, 105; Republicans, 42; CarUsts,piCatalans, 
7: Integrists, 2; Independents, 9; unattached, 3. 

» The Times (June 13, 1910), 



HISTORY] 


public aspirations for the reduction and control of the excessive 
number of orders and religious orders, without impairing their 
independence in spiritual matters,” and in introducing a bill 
for the amendment of the law of 1887 Senor Canalejas declared 
that the government, “ inspired by the universal spirit of liberty 
of conscience,” had given to article xl. of the constitution 
“ the full sense of its text.” 

“ Liberty of conscience,” a principle condemned by the 
Syllabus of 1864 and sneered at in the encyclical Paseetidi gregis 
of 1905, was hardly a phrase calculated to conciliate the Spanish 
clergy, still less the Vatican. A cry went up that to allow 
dissident churches to announce their pre.sence was to insult and 
persecute the Catholic Church; at Rome the decree was attacked 
as unconstitutional, and a breach of diplomatic propriety all 
the more reprehensible as negotiations for a revision of the con¬ 
cordat were actually pending. A violent clerical agitation, 
encountged by the Vatican, was started, 72 .Spanish archbishops 
and bishops presenting a joint protest to the government. Fuel 
was added to the fire by the introduction of a bill—known as 
the Cadenas bill—forbidding the settlement of further congre¬ 
gations in Spain until the negotiations with the Vatican should 
have Ix-en completed. This was denounced at Rome as a uni¬ 
lateral assertion on the part of the Spanish government of an 
authority which, under the concordat, belonged to the Holy See 
as well. As 11 preliminarj' to negotiation, the government 
was iequi ed to rescind all the obnoxious measures. This 
demand broke the patience of the prime minister, and on the 
30th of July Senor de Ojeda, Spanish ambassador at the 
Vatican, was instructed to hand in his papers. In Vatican 
circles dark hints began to be dropped of a possible rapproche¬ 
ment with Don Jaime, who had succeeded his father Don 
(iarlos, on the 18th of July 1909, as the representative of 
Spanish legitimacy and Catholic orthodoxy. The pretender, 
indeed, disclaimed any intention of stirring up ci\nl war in 
.Spain; his mission would be to restore order when the countr>' 
should have wearied of the republican regime whose speedy 
advent he foresaw. The fulfilment of the first part of this 
prophecy seemed to some to be brought a step nearer by the 
overthrow of the monarchy in Portugal on the 5th of October 
1910. For Spain its immi^iate effect was to threaten a great 
increase of the difficulties of the government, by the immi¬ 
gration of the whole mass of religious congregations expelled 
from Portugal by one of the first acts of the new rdgime. 

(W. A. P.) 

Chronological Tables op Christian Dynasties in Spain 

Kings of the Visigoths, having relations with Spain, but not 
established within it:— 


Entered the north-east of Spain, 
murdered at Barcelona. 

His murderer, promptly mur¬ 
dered in turn. 

Elected king, was the ally (foe- 
deratus) of the empire. De¬ 
feated the VandaLs and Alans. 
Migrated to .south-west of 
France with all liis people. 

Made inroads into Spain, as ally 
of the empire. Killed in the 
battle with Attila. 

All these kings had the seat of 
their government north of the 
Pyrenees. They made inroads 
in Spain and had a stronghold 
on the north-east. Alaric was 
killed by the Frankish king, 
Clovis, at Vouill6, joy. 

Bastard son of Alaric, was mur¬ 
dered. 

Reigned In south and south-east 
of Franco under protection of 
Theodoric, the Ostrogothic 
king in Italy. Fled before 
Franks to Barcelona at end of 
reign, and was murdered at 
Barcelona. 


SPAIN 

3.sive I Kings of the Visigoths established in Spain: - 



Theodoric I. 


Thorismund 
Theodoric II. .. 
Euric 

Alaric II. . . 


Amalaric . . 


Theudis. . . 

5.11-548 

An Ostrogoth, general of Tlieodo- 
ric. Murdered Amalaric, and 
was murdered in turn at 
Seville by Tlieudigesil. 

Theudigisel . 

548-549 

Murdered by Agili. 

Agila . . . 

549-554 

Murdered at Merida. 

Athanai^d . . 

5.54-567 

Rebelled against Agila, evacuated 
Andalusia to secure aid of 
Imperial officers. Established 
the capital at Toledo. 

Liuva I. . . 

567-57* 

Elected at Narbonne. Associated 
his brother Leovigild with him¬ 
self. 

Leovigild , . 

567-586 

Tile first Visigoth king who as¬ 
sn ined tin: diadem and purple 
struck coins in his own name, 
and enforced recopition of 
his supremacy in all parts of 
Spam, except the south coast. 

Reccared . . 

586-601 

Son. Associated with his father. 
The first Visigoth king who was 
a Catholic. 

Liuva II. . . 

601-603 

Son. Soon murdered. 

Witteric, * 

603-610 

Leader of Arian reaction. 

Gunthemar • 
Sisebut • 
Reccared II. 

610-612 ‘ J 
612-620 j 
020-621 J 

Ol)scure kings. 

Swintclla 

Rcccimer 

621-631 1 

6 -631 i 

A.ssociatod his family with him on 
the throne. They were all de¬ 
posed by the nobles. 

Sisinand 

Chintila , 

Tulga . . . 

Chindaswinth . 
Rccceswinth 

631-636 

636-640 

040-641 

641-652 

649-672 

These kings were mainly sup¬ 
ported by the clergy, and were 
engaged in endeavouring to 
make the crown hereditary, by 
associating their kinsmen with 
themselves. 

Wamba . 

672-680 

Unrelated to his predecessor and 
elected by the nobles—was de- 
|)Osed and tonsured. 

Erwic . . . 

Egica 

Witiza . . . 

Rodcric . . . 

680-687 

687-701 

697-710 

710-711 

The most obscure of the Visigoth 
kings. F.gica and Witiza ap¬ 
pear to have continued the 
struggle with the nobles, by 
whom Rodcric was tumultu¬ 
ously elected, in opposition to 
Witiza's son Actula. 


Early kings of the Christian north-west of Spain, of uncertain 
chronology and relationshii):— 


Pelayo . . . 

718-737 

Elected as " king of the Goths.*’ 

Favila . 

737 - 7.59 

Brother of Pelayo. 

Alphonso I. . . 

739-757 

Son-in-law of Pelayo. 

Froila . . 

757-768 

Son of Alphonso 1 . Murdered by 
his brother. 

AurcUo . . . 

Siion 

Maurocat . . 

Bermudo . . 

Alphonso II. . 

768-774 

774-783 

785-789 

789-792 

792-842 

Brother or cousin. 

Brother-in-law of Aurelio. 

Bastard .son of Alphonso 1 . 

Called the Deacon, descendant of 
Alphonso I., reimed for a very 
short time, and retired to a 
religious house. 

Called the Chaste, son of Frinla. 

Was perhaps chosen in opposi¬ 
tion to Bermudo. 



Ramiro 1 . . 

842-850 

Son of Bermudo the Deacon. 

Ordofio 1 . . 

850-866 

Son of Ramiro. 

Alphonso III. . 

S66-914 

Son of Ordo&o, 
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Period of the small kingdoms, unions, separations and reunions; 
the sons of Alphonso III. having rebelled, and forced a division of 
the kingdom near the close of the king's reign :— 


Garcia . . 

910-913 

Took Leon, ^^'hich then included 
Bardnlia, or Castile, as the 
eldest son. 

Ordofio II. . 

013-923 

Second sun; became king in 
Gallicia which included north* 
cm Portugal and acquired 
Leon on the death of his 
brother Garcia. 

Fruela . . . 

923-924 

Third brother; held Asturias, and 
was king of all north-west for 
a short time alter death of 
Ordofio. 

.Alphonso IV. . 

924 '' 93 i 

Son of Ordofio; became a monk at 
Sahagun, and was succeeded 
by his brother Kaniiro. 

Ramiro 11 . . . 


Tn his reign Castile broke away 
from Leon, under the count 
Fcrnan Gonzales. 

Ordofio I IT. 

9 . 50 - 9 .S 5 

Son of Ramiro, 

Sancho 1 ., ** The 
Fat/' 

955-967 

Hall brother of Ordofio III. and 
son of Ramiro II. Iiy bis second 
marriage with a daughter of 
Sancho Abarca of Navarre. 
Was driven out by his nobles, 
in alliance with Fcrnan Gon¬ 
zales, count of Castile, and 
restored by the caliph. The 
rebels put Ordofio, son of 
.Alphonso IV'., on the tlironc lor 
a time. 

Ramiro HI. 

91)7-982 

Son of Sancho. Succeeded as a 
boy. His reign was a period ol 
anarchy. 

Bcrmuclo 11 ., 

" The Gouty " 

982-999 

Son of Ordofio III., was supported 
against his cousin Ramiro III. 
by the nobles, and was placed 
on the throne by the Hajib 
Mansur, 

Alphonso V. 

999-1027 

Son of Bermudo. Began the 
restoration of the kingdom after 
the period of anarchy, and 
subjection to the caliphate. 
Killed at siege of Viseu. 

Bermudo III. . 

XO27-IO37 

Son of Alphonso V.; was killed 
in battle at Tamaron with 
hfs brother-in-law Ferdinand, 
count and then first king of 
Castile. 

Fernando I., or 
Ferdinand. 

1027-1065 

Son of Sancho el Mayor of 
Navarre, king of Castile by 
right of his mother, and of 
Leon and Gallicia by the sword. 


Counts or Castile 

The counts of Castile began, as a body, and not as a line of chiefs, 
in the reign of Alphonso the Chaste (789-842). They strove for 
independence from the first, and when one count had replaced several 
they achieved it. 


Fernan Gonzales 

923-968 

Made himself independent of 
Leon. One of his daughters 
married Ordofio III. of Leon. 
By a second marriage with a 
daughter of Sancho Abarca of 
Navarre he had a son and 
successor. 

Garcia F/fniandez 

968-1006 

Son. 

Sancho Garcia . 

1006-1028 

Son. 

Garcia . . 

1028 

Murdered. Castile then passed 
to Garcia's sister, the wife 
of Sancho e! Mayor of 
Navarre. 


Early Kings of Navarre 

The early liistory of Navarre has been overlaid with fable, and with 
pure laisification, largely tlie work of the Benedictines of San Juan 
de la Pefia near Huesca. Their object was to prove the foundation 
of their hou.se by a king of Navarre, Aragon and Sobrarbe, in the gtb 
century. They were helpefl by the patriotism of the Aragonese, who 
wisheef to give their kingdom an antiquity equal to that of Leon. 
Hence much pure invention, bolstered up by iorgery of charters, 
falsification of genuine ones, and construction of imaginary pedigree:. 


Sancho Abarca, 
i.e. Brogues 


Garcia Sanchez . 
Sancho Garcia . 
Garcia Sanchez . 
“The Trembler" 


Sancho el Mayor 


Garcia III. . 


Sancho IV. . 


gofH-gzo 


926-966 I 
966 - 99 .t ( 
993-1000 1 


Made himself independent king 
at Pamplona. He fought with 
the Carolingian counts of the 
marches, and in alliance with 
the Spanish Mahommedan Beni 
Casi of Saragossa. 

Very obscure. The most un¬ 
doubted pi-rsonulity of the 
time is 'I'ula (Theuda), widow 
of Sancho Abarca, who gov¬ 
erned for her son and whose 
daughters were m.arried to the 
kings of Leon and counts ol 
Castile. 


100U-1035 


1035-1054 


1054-1076 


Son of "The Tremliler." He 
married a daughter of Sancho 
Garcia, count ol Castile. On 
the murder ol Garcia, the last 
count, he took Castile by right 
of his wife. He inherited, or 
acquired, superiority ovit the 
central Pyrenean regions ol 
Aragon and Sobrarbe. He di¬ 
vided his various dominions 
Navarre to Garcia, Castile to 
Fernando, Sobrarbi'. 10 C.on zalo, 
and Aragon lo Kaniiro San¬ 
chez, a natural sun. 

Killed in battle with his brother 
Fernando of Castile and Leon 
at Atapuerca. 

Son. Murdered by his natural 
brother Ramon at Pefialen. 
The Navarrese then chose 
Sancho Ramirez of Aragon as 
king. The kingdoms remaincil 
united till 1134. 


Historic kingdom of .Aragon :— 


Ramiro Sanchez 

1035-1067 

Natural son of Sancho el Mayor 
of Navarre, who on tho death 
of his legitimate brother Gon- 
zalo, annexed Sobrarbe. The 
kingdom of Solirarbe lasted 
only during the life of Gonzalo. 

Sancho I. . . 

1067-1094 

Son of 'Ramiro. Was killed 
while besieging Hucsca. 

Pedro I. . 

TO94-IIO2 

Son of Sancho. 

Alphonso I."The 
Battler." 

II02-1134 

Second son of Sancho. He took 
Saragossa from the Moors, and 
was married to Urraca, queen 
of Castile and Leon, 

Ramiro II. . 

II34-1137 

Tliird son of Sancho. A monk, 
who was exclaustrated after 
the death of Alphonso, but re 
turned to the cloister on the 
birth of his daughter Petronilla. 

Petronilla . . 

1137-1164 

Married to Ramon Berbnguer, 
count of Barcelona, who be¬ 
came king by right of his wiic. 


The Early Counts or Bi^celona 
In the last years of the 8th and beginning of the gth century, 
Charlemagne and Louis the Pius began conquering the north-east 
of Spain, which the Arabs had occumed as early as 713. By 811 
the Franks had conquered as far as Tortosa and Tarragona. The 
territory gained was called the Marca Hispanica, and was governed 
by counts of Roussillon, Ampurias, Besaltu, Barcelona, Cerdefia, 
Pallars and Urgell. They became independent during the decadence 
of the Carolingians. The supremacy was acquired gradually by the 
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counts of' Barcelona who became independent with Wilfred I. by 
874. He and his immediate descendanls gradually subdued the 
other counts. They suffered much from the inroads of Mansur in 
the loth century, but on the decline of the caliphate, they took part 
in the general advance. 


Berenguur Ramon I. 

1018-1035 

Held Barcelona^ Vich and 
Manresa with land con¬ 
quered from the Moors to 
the south. 

Ramon Berenguer, . 
“ The Old," 

1035-1076 

Son. His father had divided 
his jws.sessions between 
his widow and all his sons, 
but Ramon Berenguer 
reunited them by force. 
He left his dominion to be 
hold in common by his 
two sons. 

Kamoti Berenguer 11 . 
and 

Berenguer Hamon IF. 

1076-1082 1 
1070-1082 1 

Kamon Berenguer 11 . Ca]» 
d'estops (“Tow Row’) 
was murdered by Boren- 
guer Ramon 11 .» whose 
end is unknown. 

Kamon Berenguer . 

1082-1131 

Son of Kamon Berenguer 11 . 
By his marriage with 
Aldonza or Douce of Pro¬ 
vence he acquired territory 
in south-eastern France. 
He inherited or subdued 
all tlie otlier counlsliips of 
Catalonia, excqit Peralada. 

Ramon Berenguer . 

1131-1162 

Son. Inherited the Spanish 
possessions of his father, 
the French going to a 
brother. Was betrothed 
to Pctronilla of Aragon, 
and married her in 1150, 
becoming king of Aragon. 


Second period of the union, disunion ami reunion of Castile and 
Leon from Fernando 1 . to Fomando 111 . Fernando 1 . divided his 
dominions among his three sons : to Sancho, the eldest, Castile; 
to Alfonso, the second son, Leon; to Garcia, the third son, Gallicia. 


Sajicho II. 

1065-1072 

He ex]>elled Alphonso and Garcia, 
reuniting the three kingdoms. 
Murdered at Zamora. 

Alphonso VI. 

1065-1109 

Ucturned from exile, obtained ail 
the three kingdoms, and im¬ 
prisoned Garcia lor life. 

Urraca . 

n 09-1120 

Daughter of Alphonso VI., and 
widow of Raymond of Bur¬ 
gundy. 

Alphonso VII. . 

1126-1157 

Son. Recognized as king in 
Gallicia during his mother's 
hie. Divided his kingdoms 
between liis sons; to the elder 
Sancho, Castile, to the younger, 
Fernando, Leon. 

Sancho III. . 

1157-1158 

In Castile. > 

Fernando II. . 

1157-11S8 

In Leon. 

Alphonso VIII. . 

1158-1214 

Castile. Son of Sancho III. 

Alphonso IX. . 

H88-1230 

Leon. Son of Fernando II. Is 
numbered IX. because he was 
junior to the cousin Alphonso 
of Castile. 

Henry I. 

1214-1217 

Castile. Son of .Alphonso Vlll. 

Berengaria . 

1217 

Daughter of Alphonso VIII. 
Married to Alphonso IX. of 
Leon, but the marriage was 
declared uncanonical by the 
pope. The children were de¬ 
clared legitimate. Berengaria 
resigned the crown of Castile 
to her ron Fernando by the 
uncanonical marriage with 
Alphonso IX. of Leon. 

Fernando III. . 

1217-1252 

Inherited Leon on the death of 
his father Alphonso IX., and 
united the crowns for the last 
time, in 1230. 


Castiie and Leon till 


Fernando III. was king of 


Alphonso X. • 

1252-1284 

Sancho IV. . . 

1284-1295 

Ferdinand TV. . 

1295-1312 

Alphonso XI. . 

1312-1350 

Peter “The Cruel" 

1350-1369 

Heury II. . . 


Jolm I. . . . 

1379-1.390 

Henry 111 . . . 

1390-1406 

John II. . . 

1406-1454 

Henry IV. . . 

1454-1474 

Isabella . . 

1474-1.304 


Aragon, from the union with 
with C.aslile:— 


THE Union with Akagon 

;ilc and Leon from 1230 to KJS. 

Eldest son of Fernando III. 

Second son of Alphonso X. Was 
preferred to the sons of his 
elder brother Ferdinand de la 
Cerda, who died in Alphonso's 
lifetime. 

Son of Sancho. 

Son of Ferdinand IV. 

Son of Alphonso XI. 

Natural son of Alphonso IX. 
Hu du]ioscd anef murdered 
Peter, and founded the line of 
the new kings. 

Son of Henry 11 . 

Son of John I. 

Son of Henry III. 

Son. The legitimacy of the 
daughter ol his second marriage 
was not recognized, and the 
crown of Castile passei! to his 
si.ster, who married Ferdinand 
of Aragon. The marriage 
united tlie crowns in 1479. 

c county of Barcelona, to thiTunion 


Alphonso 11 . 

1162' iiyO 

Son and successor of Petronilla 
and Kamon Berenguer IV. 
Rucovmt<l the Provencal pos¬ 
sessions oF Ramon Berenguer II. 

Peter 11 . . . 

1196-1213 

Son. Killed at Muret. 

James I., "The 
Conqueror." 

1213-1276 

Son. Conquered the Balearic 
Islands and Valencia. Left the 
islands to liis son James, from 
whom the title pa.sse-d in succes¬ 
sion to Sancho (d. 1324), his 
eldest son, to Sancho's n^jhew 
James (d. 1349), and to another 
James, his son (d. 1375); but 
the actual possession was re¬ 
covered by the elder line belorc 
the extinction of the younger 
branch. 

Peter III. . . 

1276-1285 

Eldest sou. Conquered Sicily, 
claimed by right of his wife 
Constance, daughter of Man¬ 
fred of B^cventum. 

Alphonso III. . 

1285-1291 

Eldest son. Succeeded to Spanish 
{K}Ssessions. 

James IT. . 

1291-1327 

Second son of Peter III. He had 
succeeded to Sicily, but re¬ 
signed his rights, which were 
then assumed by his brother 
Frederick, who founded the 
Aragonese line of kings of 
Sicily. 

Alphonso IV. . 

1327-1336 

Son of James II. 

Peter IV. . 

1330-1387 

Finally rcannuxed the Balearic 
Islands. 

John I. . . . 

1387-1395 

Son by the marriare of Peter IV. 
with his cousin ]^eanor of the 
Sicilian line. 

Martin . . . 

1395-1410 

Younger brother of Jolin 1 . His 
son Martin was chosen king of 
Sicily, but died in 1409. The 
male line of the kings ol Aragon 
of the House of Barcelona ended 
with Martin. 

Ferdinand 1 . . 

1412-14x6 

Second son of Eleanor, sister of 
Martin, and wife oi John 1 . of 
Castile. Succeeded by choice 
of the Cortes. 

Alphonso V. 

1416-1458 

Son. Spent most of his life in 
Italy, where he was king of 
Naples and Sicily. 

John II. . . 

1458-1479 

Brother of Alphonso V., whom he 
succeeded in the Spanish pos¬ 
sessions, and Sicily, but not in 
Naples. 

Ferdinand 11 . . 

1479-1510 

Son. His marriage with Isabella 
untUvl the crowns. 
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Garcia IV. . 

1134-1150 

A descendant of Sancho cl 
Mayor. Elected by the Navar- 
rcso on the death of Alphonso 
of Aragon without issue. 

Sancho VI., called 
’’ The Wise ’’ 

1150-1194 

Son. Father of Berengaria, wife 
of Richard Coeur de Lion. 

Sancho VII 

1194-1234 

Son. Died without issue. 

Theobald 1 . . 

1234-1253 

Husband of Blanche, daughter 
of Sancho *’ The Wisc.’’^ 

Theobald 11 . . 

I253-T27O 

Son. J )ied without issue. 

Henry I. . . 

1270-1274 

Brother. 

Joanne 1 . 

I 

Jeanne TI. . . 

1274-1.305 

7328 -1349 

Daughter, wife of Philip IV. of 
France. Navarre was now 
absorbed in France, and so 
remained till 1328, when on 
the death of Charles IV. of 
France, the last of tho house 
of Hugh Ca])et, it passed to 
his niece Jeanne, daughter ol 
Louis X., and wife of Philip, 
count of Evreux. 

Charles U., called 
’’ The Bad ’’ 
Charles UI.,’’The 
Noble ’’ 

1349-138.2 ^ 

1387-1425 1 

Son. These two kings were much 
concerned with France, and 
little with Spain. 

John 1 . of Aragon 

142.5-1479 

King of Navarre by right of his 
wife Blanche, daughter ol 
Charles III. On his death 
Navarre pa.ssed to his daugh¬ 
ter by Blanche, Eleanor, 
widow of Gaston IV., count 
of Foix. She died ill the 
same year as her father, and 
Navarre passed to her grand¬ 
son, Francis Phoebus. 

Francis Phoebus 

Catherine . . 

t 

1479-1483 
1483-1514 1 

Died without issue, an<l was 
Rucceeded by his sister, the 
wife ol Jean D'Albret. The 
Spanisli part of Navarre was 
conquered by Ferdinand the 
Catholic m 1512. 


Kings of United Spain 


Joan, ’’ The Mad ’’ 

i50-|-'520 

Daughter of Isabella, whom she 
succeeded in Castile, with her 
husband Philip I.,of Habsburg. 
After liis death, her father 
Ferdinand was guardian and 
regent. 

Charles I. in 
Spain 

151&-1.556 

Son of Joan. Was recognized as 
king with his mother; elected 
to the empire as Charles V. 

Philip If. . . 

1356-1598 

Son. Succeeded on abdication of 
Charles V. 

PhiUp HI. . . 

1598-1621 

Son. 

PhiUp IV. . . 

1621-1O65 

Son, 

Charles II. . . 

1665-1700 

Son. Died without issue. 

Philip V. . . 

1700-1746 

. 

Succeeded by the will of Charles 
II., as grandson of Maria Tere¬ 
sa, daughter of Philip IV,, and 
of Louis XIV., king of France. 
With him began the line of the 
Spanish Bourbons. He abdi¬ 
cated for a few months in 1724- 
1725 in favour of his son Ixiuis, 
but resumed the crown when 
Louis died. 

Ferdinand VI. . 

1746-1759 

Son by Philip V.'s first marriage 
with Maria Louisa of Savoy. 
Died without issue. 

Charles III.. . 

1759-1788 

Brother. Son of Philip V. by his 
second marriage with Elizabeth 
Famese. 

Charles IV. . . 

J788-;t8o8 

Son. He abdicated under pres¬ 
sure in 1808 in favour of bis 
son Ferdinand, and then re¬ 
signed his rights to Napoleon. 


Kings of United Spain ( continued ) 


Ferdinand VII. 

1808-1833 

Was proclaimed king on the 
forced alxiication of his father. 
Remained a prisoner in France 
during the Peninsular War. He 
repealed the Salic Law (stab- 
lisMd by Philip V. 

Isabella If.. . 

1833-1868 

Daughter. Her sncceasion was 
resisted by her uncle Don 
Carlos, and the CarUst Wars 
ensued. Deposed. 

Alphonso XII. 

1875-1883 

Son. His mother abdicated in 
his favour and he was re¬ 
stored. 

Alphonso XTTT. 

1886- 

Bom after his father’s death. 
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and more critical writer of nearly the same name, Don Vicente de 
la Fiiente, has imblished valuable J'.siudios crilicos sobre la historia 
y el derecho de Aragon (i884-1886). No satisfactory general history 
ol Spain lias been written by a loreigner. The best is that of M. 
Koiney, Histoire d'Espagne (1S43). Don Rafael Altamira has pub¬ 
lished ail Historia de Espatia y de la ctviltiacion espadola (2 vols., 
Barcelona, igoo 1002), m which he sums up the results of later 
research. Among older writers Juan de Mariana, who ends with the 
Catholic sovereigns, jirofessedly tixik Livy as a model, and wrote a 
line example ol a rhetorical history published in l.atin (1592-1(109), 
and then in Spanish translated and largely re-written by liimsell. 
It was continued to ilioo by Minana. An Jiiiglish translation, with 
.supplements, was published by Captain J. Steiiheiis in 1699. The 
Anales de Aragon of Geronimo Ziirita (itiio) are very far superior 
to the history of Mariana in criticism anil research. The givat school 
ol Spanish historians died out with the othcT glories ol the nation 
in the 17th century. The later periods have been indifftTently 
treated by them, but Don Antonio Cknovas del Castillo published 
some valuable stu(hi-s on the later Austrian dynasty under the title 
Estudios del reinado de Felipe IV. (1889). The reader may also 
consult—for tho earlier period—Florian ile Ocamix) and Ambrosio 
de Morales, whose combined works arc known as the Crdnica general 
de Espaila (fol. editionsji 543-158(1, r^ubhshed in 10 small volumes at 
Madrid, 1791-1792). Tms was continued by Prudenciode Sandoval, 
bishop ol Tiiy and afterwards of Pampeluna, under the title of 
Hist, de los reyes de Ceistilla y de Leon ; Fernando l.-AJonso VII. 
Both ancient and later times are dealt witli in the Historia general 
de Espaila, escrita por individuos de la real academia de la historia 
(Madrid, 1892 sqq.)—a series of studies by diflerent hands; that on 
tho reign of Charles III., by Sehor Manuel Danvila, is very valuable 
for the later i8tii century. An account of tho troubled years of tlie 
19th century has been written by Don Antonia Pirala, Historia 
contempordnea (1871-1879). The latest general history of Spain is 
Don Rafael Altamira y Crevoa’s Historia de Espaila y de la cioiheaciin 
espadola (3 vols., Barcelona, 1902-1906). The standard authority for 
the Mahoinmedan side of Spanish history is the Histoire des Musidmans 
d'Espagne, jii-ujo, by R. P. A, Dozy (4 vols., Leiden, i86f). It 
requires to be supplemented by Don Pascual de Gayongos’s transla¬ 
tion of A 1 Makkari's History of the Mohammedan Dynasties in Spain 
(1840-1843) and by Sehor Francisco Codera’s Dff arfsBcio ydesapari- 
ci 6 n de los Almoravides en Espada (Saragossa, iSgg), and Estudios 
criticos de hist, arabe espadola (ibid., 1903). See also Stanley Lane 
Poole, The Moors in Spain (“ Story of the Nations " Series, 1887), 
and S. P. Scott, Hist, of the Moorish Empire in Europe (3 vols., 
Philadelphia and Xxmdon, 1904). Other Englisli works, on general 
Spanish totory, are Martin A. S. Hume’s Spain, its Greatness and 
Decay, iqjg-tySS (Cambridge, 1898) and Modem Spain, lySS- 
iSgS ("Story erf tihR Nations" Series, 1899), and Butler Clarke’s 
Modern Spain, id/j-jSpS (Cambridge, 190(1). Excellent summaries 
of Spanish history year by year are published in the Annual 
Register. 
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The SPAHtSH Language 

The Iberian Peninsula is not a linguistic unit. Not to speak 
of the Basque, which still forms an island of some importance in 
the north-west, three Romance languages share this extensive 
territory : (i) Portuguese-Galician, spoken in Portugal, Galicia, 
and a small portion of the province of Leon; (2) Gistilian, 
covering about two-thirds of the Peninsula in the north, centre, 
and south; (3)‘Catalan, occupying a long strip of territory to the 
east and south-east. 

These three varieties of the Roniana rustica are marked ofi 
from one another more distinctly than is the ca.se with, say 
the Romance dialects of Italy; they do not interpenetrate one 
another, but where the one ends the other begins. It has only 
been possible to establish at the points of junction of two 
linguistic regions the existence of certain mixed jargons in which 
certain forms of each language are intermingled; but these 
jargons, called into existence for the necessities of social relations 
by bilinguists, have an essentially individualistic and artificial 
character. The special development of the vulgar Latin tongue 
in Spain, and the formation of the three linguistic types just 
enumerated, were promoted by political circumstances. From 
the 9th century onwards Spain was .slowly recaptured from the 
Mahommedans, and the Latin spoken by the Christians who had 
taken refuge on the slopes of the Pyrenees was gradually carried 
back to 1-he centre and ultimately to the south of the Penmpla, 
whence it had been driven by the Arab invasion. Medieval 
Spain divides itself into three conquisias —that of Castile (much 
the most considerable), that of Portugal, and that of Aragon. 
If a given province now speaks Catalan rather than Castilian, 
the explanation is to be sought simply and solely in the fact 
that it was conquered by a king of Aragon and peopled by his 
Catalan subjects. 

I. Catalan .—This domaui now embrae-es, on the mainland, 
the Spanish provinces of Gerona, Barcelona, Tarragona and 
lArida (the old principality of Catalonia), and of Castellon de- la 
Plana, Valencia and Alicante (the old kingdom of Valencia), 
and, in the Mediterranean, that of the Balearic Islands (the old 
kingdom of Majorca). Catalan, by its most characteristic 
features, belongs to the Romance of southern France and not to 
that of Spain; it is legitimate, therefore, to regard it as imported 
into Spain by those Hispani whom the Arab conquest Imd driven 
back beyond the mountains into I.nnguedoc, and who in the 1 
9th century regained the country of their origin; this conclusion 
is confirmed by the fact that the dialect Is also that of two 
French provinces on the north of the Pyrenees—Roussillon and 
Cerdagne. From the 9th to the 12th century Catalan spread 
farther and farther within the limits of Catalonia, properly so 
called; in 1229 it was brought to Majorca by Jaime el Con¬ 
quistador, and in 1238 the same sovereign carried it to Valencia 
also. Even Murcia was peopled by Catalans in 1266, but this 
province really is part of the Castilian conquest, and accordingly 
the Castilian element took the upper hand and absorbed the 
dialect of the earlier colonists. The river Segura, which falls 
into the Mediterranean in the neighbourhood of Orihuela, a 
little to the north of Murcia, is as nearly as possible the southern 
boundary of the Catalan domain; westward the boundary coin¬ 
cides pretty exactly with the political frontier, the provinces 
of New Castile and Aragon not being at all encroached on. 
Catalan, which by the leunion of Ars^n and the countship 
of Barceluna in 1137 became the official language of the 
Aragonese monarchy—^though the kingdom of Aragon, consist¬ 
ing of the present provinces of Saragoss-., Huesca and Teruel, has 
always been Castilian in speech—established a footing in Italy 
also, in all parts where the domination of the kings of Aragon 
extended, viz. in ^cily, Naples, Corsica and Sardinia, but it 
has not maintained itself there except in a single district of the 
last-named island (Alghero); everywhere else in Italy, where it 
was not [^ken except by the conquerors, nor written except in 
the royal chancer)', it has disappeared without leaving a 
trace. 

In the 13th century the name given to the vulgar tongue of 
eastern Spain wa.s Catalanesch (Catedaniseus) or Catald {Cati- 
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lanus )—the idiom of the Catalans.^ By Catalonescb or Catala 
was understood, essentially, the spoken language and tlje lan¬ 
guage of prose, while that of poetry, with a large admixture of 
Provenyal forms, was early called Lemosi, Idmosi or language 
of Limousin—Catalan grammarians, and particularly the most 
celebrated of them, Ramon Vidal de Besalu, having adopted 
Lemosi as the generic name of the language of the troubadours. 
These grammarians carefully distinguish the vulgar speech, or 
pla Catald, from the refined trobar idiom, which originally is 
a modified form of Provenjal. Afterwards, and especially in 
these parts of the Catalan domain outside of Catalonia which 
did not acknowledge that they derived their language from that 
province, Lemosi received a more extensive signification, so 
as to mean the literary language in general, whether of verse 
or of prose. To this hour, particularly in Valencia and the 
Balcarics, Lemosi is employed to designate on the one hand the 
old Catalan and on the other the very artificial and somewhat 
archaizing idiom which is current in the jocks florals ; while the 
spoken dialect is called, according to the localities, Valencia 
(in Valencia), Majorgui and Menorqui (in Majorca and Minorca), 
or Catald (in Catalonia); the form Catalanesch is obsolete. 

Theprincipal features which connect Catalan with the Romance 
of France and separate it from that of Spain arc the following: 
(i) To take first its treatment of the final vowels—Catalan, 
like French and Proveiifal, having only oxytones and paroxy- 
tones, does not admit more than one syllable after the tonic 
accent: thus anima gives arma, camera gives cambra. All the 
proparoxj-tones of modem Catalan are of recent introduction 
and due to Cnstilian influence. F'urther, the only post-tonic 
Latin vowel preserved by the Catalan is, us in Gallo-Roman, 
a : mare gives mar, grata (s) gives grat, but anima gives arma; 
and, when the word terminates in a group of consonants requir¬ 
ing a supporting vowel, that vowel is represented by an e: 
arb{o)rem. Cat. abre (Prov. and Fr. arbre, but Cast, drbol); 
po^u^fus), Cat. poble (Prov. pobU, Fr. peuple, but Cast, pueblo) ; 
sometimes, when it is inserted between the two consonants 
instead of being made to follow them, the supporting vowel is 
represented by an 0 : esedndol (scandalum), frevol (frivolus), 
eircol (circulus). In some cases a post-tonic vowel other than 
a is preserved in Catalan, as, for example, when that vowel 
formsadiphehong with the tonic(De«,Deus; Ebriu, Hebreus); 

1 or, again, it sometimes happens, when the tonic is followed by an 
i in hiatus, that the i persists (diluvi, diluvium; servici, ser- 
vicium; WW, ldbium;«W, cereus); but in many cases these 
ought to be regarded as learned forms, as is shown by the exist¬ 
ence of parallel ones, such as servey, where the atonic i has been 
attracted by the tonic and forms a diphthong with it {servici, 
servii, servey). What has just been said as to the treatment 
of the final vowels in Catalan must be understood as applying 
only to pure Catalan, unaltered by the predominance of the 
Castilian, fur the actual language is no longer faithful to the 
principle we have laid down; it allows the final 0 atonic in a 
number of substantives and adjectives, and in the verb it now 
conjugates canto, temo, sento —a thing unknown in the ancient 
language. (2) As regards conjugation only two points need 
be noted here: {a) it employs the form known as the inchoative, 
that is to say, the lengthening of the radical of the present in 
verbs of the third conjugation by means of the syllable ex or ix, 
a proceeding common to Italian, Walachian, Provenfal and 
French, but altogether unknown in Hispanic Romance; {b) 
the formation of a great number of past participles in which the 
termination is added, as in Provengal, not to the radical of the 
verb, but to that of the perfect; tingut from finch, pogut from 
pock, eonegut from conech, while in Castilian tenido (formerly 
als'' tenudo), podido, conocido, are participles formed f;om the 
infinitive. 

As for features common to Catalan and Hispanic (Castilian 
and Portuguese) Romance, on the other hand, and which are 
unknown to French Romance, only one is of npjiDrtance; the 
conservation, namely, of the Latin u with its original sound, 
while the same vowd has assumed in French and Provengal, 
I The origtn of the name Cotalama is unknown. 
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from a very early period—earlier doubtless than the oldest 
existing monuments of those languages—a labio-palatal pro¬ 
nunciation (u). It is not to be supposed that the separation of 
Catalan from the Gallo-Roman family occurred before the 
transformation had taken place; there is good reason to believe 
that Catalan possessed the « at one time, but afterwards lost 
it in its contact with the Spanish dialects. 

Catalan being a variety of the langue d’oc, it will be con¬ 
venient to note the peculiarities of its phonetics and inflexion 
as compared with ordinary Proven9al. 

Tonic Vowels, —With regard to a, wliich is pronounced alike in 
open and close syllables [amar, a m a r c ; abre, a r Vi o r), there is 
nothing to remark. The Liitin e, which is treated like J, gives e, 
sometimes close, sometimes open. On this point Catalan js more 
hesitating titan Provencal; it docs not distinguish so clearly the 
pronunciation oi e according to its origin; while e {{) is capable of 
yielding an open r, the I is often pronounced close, and the poets 
have no difficulty m making words in e. close and in e open rhyme 
together, which is not the case in Provenyal. The Latin i never 
yields ie in Catalan as it docs in French and occasionally in Pro- 
venial; sedet becomes seu (where « reitrescnts the final d), 
P e d c m makes peu, and e g o cm; in some words where the tonic if 
IS followed by a syllable in which an i occurs, it may become t (»>, 
h 6 r i; mig, m p d i n s; mils, m S1 i u s); and the same holds good 
for c in a similar situation (cm, c C r i u s, c E r c u s; fira, f S r i a), 
and for c in a close syllable before a nasal (eximpli, exemplum; 
minM for mentiri, gtnt for gent). I tonic long and i short, when in 
hiatus with another vowel, produce i (amich, amicus; via, v i a). 
O tonic long and o short arc represented by o close and o open 
(amor, a m o r o m; poble, populus). 0 short is never diphthong¬ 
ized into uo or ur; such a treatment is as foreign to Catalan as the 
diphthongization of I into ie. Just as e before a syllable in which 
an i occurs is changed into i, so in the same circumstances o becomes 
« {full, folium; vull, v o 1 i o for v o 1 e o) and also when the ac¬ 
cented vowel precedes a group of consonants like cl, pi, and the like 
{ull, o c ' 1 u s; escull, s c o p ' 1 u s), Latin u persists with the Latin 
pronunciation, and, as alruady said, docs not take the Franco- 
Pro venial pronunciation U. liitin bm becomes o {cosa, c a u s a; or, 
'a u r u m); Old Catalan has kept the diphthong better, but possibly 
we should attribute the examples of o« which arc met with in texts 
of the 13th and 14th centuries to the literary influence of Provence. 
Latin mb tends to become 0 {cor, q u a r e). 

Atonic Vowels. —As for the Latin post-tonic vowels already spoken 
of, it remains to bo noted that a is often represented in writing by 
e, especially before s; in old Catalan, the substantives, adjectives 
and p.articiples readily form their singular in a and their plural in 
es'. arma.armes (a n i m a, ani mas); oona, (b o u a, b o n a s); 
amada, amades (a m a t a, a m a t a s). This <■ is neither open nor 
close, but a surd e the pronunciation of which comes very near a. la 
the same way the supporting vowel, which is regularly an e in Cata¬ 
lan, is often written a, especially after r (abra, ar b o r e m; astra, 
a s t r u m; para, p a t r e m); one may say tliat in the actual state 
of the language post-tonic e and a become indistinguishable in a 
surd sound intermediate between the French a and mute e. Before 
tite tonic the same change between a and c constantly takes place; 
one finds in manuscripts enar, emor for anar, amor (the same extends 
even to the Case of the tonic syllabic, ten and sent from t a n t u m 
and sanctum being far from rare), and, on the other hand, antre, 
arrar, for entre, error. I atonic is often represented by e even when 
it is long {vehi, v i c i n u s). 0 atonic close, which in genuine 
Catalan exists only before the tonic, has become m; at the present 
day truvar, cuntradir is the real pronunciation of the words spelt 
trovar, contradir, and in the final syllables, verbal or other, where 
under Castilian influence on 0 has come to be added to the normal 
Catalan form, this 0 has the value of a m : trovo (genuine Catalan, 
trap) is pronounced trovu ; bravo (genuine Catalan, brau) is pronounced 
bravu. U atonic keeps its ground. 

The only strong diphthongs of the spoken language are di, du 
(rather rare), ii, tu, iu, 6 i, du. Hi, mm. Ai produced by o « or by 
a -f a palatal consonant lias for the greato part of the time become 
an e in the modem language; factum has yiuded Jait, feit, and then 
fet, the last being the actual form; antis has given er alongside of 
aire, ari, whidh are learned or scrai-leamed forms. Of the two weak 
diphthon-'s id . nd ud, the latter, as has been seen, tends to become 
0 close in the atonic syllable, and is pronounced M: quaranta has 
become coranta, then curatita. After the tonic mb often becomes a 
in the Catalan of the mainland {ayga, aqua, llenga, lingua), 
wliile in Majorca it becomes 0 {aygo, lleugo). 

Consonants. —^Final f readily disappears after not I {tan, t a n t u m; 
aman, venin, parHn, for amantj venint, &c.; mol, multum; ooul, 
o c ui t u^i); the t reappears in composition before a vowel (/on, 
f o n t e m, but Font-alba), On the other hand, a t without etymo¬ 
logical origin is frequently added to words ending in r {cart fur car, 
putre; mart for mar, mare; amart, ohirt, Infinitive for amor, ohir), 
and even to some words terminating in a vowel {gmit, i n g e n i u m; 
premit, premium), oi the addition of the ( has taken place by 


assimilation to past participles in it. The phenomenon occurs also 
in ITovcn9al (see Romania, viL 107, viii. no). Median intervocal 
d, represented by s {t) in the first stage of the language, has dis¬ 
appeared ; f i d e 1 i s gave fesel, then feel, and finally /el; v i d 01 i s 
became vetets, then veets, vets and veu. Final d after a vowel luis 
produced u {peu, p e d c m; «im, n i d u m; mou, m o d u m); but 
when the d, in consequence of the disappearance of the preceding 
vowel, rests upon a consonant, it remains and passes into the 
corresponding surd ; f r i g i d u s gives fred (pronounced fret). The 
group dr, when produced by the disappearance of the intermediate 
vowel, becomes ur {creure, credere; ociure, o c c i d e t e; vture, 

V i d C r e; seure, s e d e r c). Final n, if originally it stood between 
two vowels, drops away {bo, b o n u m; ei, v i n u m), but not when 
it answers to mn (thus donum makes do, but d o m n u m don ; 
8 o 11 u m makes so, but s o m n u m son). Nd is reduced to n {de- 
manor, comanar for demandar, comandar). Assibilated c before e, i is 
treated like d; witliin a word it disappears after having been repre¬ 
sented for a while by s (luceregivesllMSf>, ll«Ai>;reciperegives 
resebre, reebre, rebre) ; at the end of a word it is replaced by u {veu, 

V i c e m; feu, fecit). The group c‘r gives ur, just like dV {jaure, 
j a c e r e; naure, n o c C r e; plaure, p 1 a c e r c; but f a c c r e, 
dicerc, ducere, make far {jer), dir, dur. Initial 1 has been 
preserved only in certain monosyllables (the article lo, los) ; eveiy- 
where else it has been replaced by 1 mouillEc (Piov. Ih), which in the 
present orthography is written It as in CastiUan, but formerly used 
to be represented by ly or yl {lletra, 1 i t e r a; llengua, lingua). P 
readily disappears after m, like t after « {cam, c a m p u m; terns, 
t c m p u s). Bis replaced by the surd p at the end of a word {trobor 
in the infinitive, but trap in the present tense); so also in the interior 
of a word when it precedes a consonant {supvemr, subvenire, 
sopte, s u b ' t o). Median intervocalic / gives v {Bstive, Ste- 
p n a n u s); it has disappeared from profundus, which yielded 
the form preon, then pregon {g being introduced to obviate the hiatus). 
V, wherever it has been preserved, has the same pronunciation as 6; 
at the end of a word and between vowels it becomes vocalized into m 
{suau, s u a V1 s; viure, v i v e r c). C guttural, written qu before e 
and keeps its ground as a central and as a final letter; in the 
latter position it is generally written ch {amich, a m i c u m; jock, 
j o c u m). 0 guttural is replaced as a final letter by surd c {tonga, 
but lone; trigar, but trick). Tf after a consonant gives ss {cassar, 
c a p t i a r c); between vowels, after having been represented by 
soft 5, it has disappeared ;r a t i o n e m gave reud, raysd, then rahd) ; 
at the end of every word it liehavcs like ts, tliat is to say, changes into 
M {preu, p r c t i u m); instead of ts the second person plurM of the 
verb—a t(i)s, e t(i)s, it(i)s—now has bm, eu, iu after having had ats, ets 
its. Dj gives g between vowels {verger, y i r i d i a r u m), and c as a 
terminal (written either ig or tx : goig, g a u d i ii m, mig, mitx, 
medium). Btj and sc before e and i, as well as x and ps, yield the 
sound sh, reprcsenttxl in Catalan by x {angoxa, a n g u s t i a; 
coneixer, cognoscere; dix, dixit; mateix, me tip sc), j 
almost everywhere has taken the sound of the French / {jutge, &c.). 
Lj and It give I mouillEo {II in the present orthography : fill, f i 1 i u m; 
consell, consilium; null, n u 11 u m). In the larger portion of 
the Catalan domain this I mouillEe has become y: almost everywhere 
py is pronounced for pU, consey for consell. Nj and nn give n 
mouillEe {ny in both old and modern spelling: senyot, seniorem; 
any, annum). Sometimes the ny becomes reduced to y; one 
occasionally meets in manuscripts with seyor, ay, tor senyor, any, but 
this pronunciation has not become general, as has been the case with 
the y having its origin in ll. Lingual r at the end of a word has a 
tendency to disappear when preceded by a vowel: thus the infinitives 
amare, temere, ‘legire are pronounced amd, temi, llegi. 
It is never preserved except when protected by the non-etymologioal 
t already spoken of {llegirt or llegi, but never Uegir) ; the r reappears, 
nevertheless, whenever the infinitive is followM by a pronoun 
{donarme, dirho). Rs is reduced to s {cos for core, corpus). H it 
merdy an orthograpliic sign; it is used to indicate that two consecu¬ 
tive vowels do not form a diphthong {veki, raho), and, added to c, 
it denotes the pronunciation of the guttural c at the end of a word 
{amich). 

Inflexion. —Catalan, unlike Old Provental and Old French, has 
never bad declensions. It is true that in certain texts (especially 
mctricM te.xts) certain traces of case-endings are to be met with, as 
for example Deus and J>eu, amors and amor, clars and clar, forts 
and fort, tuyt and tots, abiuy and abdos, senyer and senyor, emperaire 
and emperador; but, since these forms are used convertibly, the 
nominative form when the word is in the objective, and the accusative 
form when the word is the sulncct, we can only recognize in these 
cases a confused recollection 01 the Proven9al rules known only to 
the literate but of which the transcribers of manuscripts took no 
account. Catalan, then, makes no distinctions save in the gender 
and the number of its nouns. As regards the formation of the plur^ 
only two observations are necessary, (i) Words which have their 
raucal termination in n but which in the singular drop that n, resume 
it in the plural before s : homin-em makes ome in the singular and 
omens in ttie plural; asin-um makes ose and asens. (*) Words t»mi- 
nating in s surd or sonant and in x anciently formed their plural 
by adding to the singular the syllable es {bras, brasses; pres, preses; 
mateix, maleixes), but subsequently, from about the ijth century, 
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the Castilian influence substituted os, so that one now hears brassos, 
presos, meUeixos. The words in ix, sc, st have been assimilated to 
words ia s {x)‘, from bosch we originally had the plural bosches, but 
now boscos; from trisl, tristss, but now tristos. For these last in st 
there exists a plural formation which is more in accordance with the 
genius of the language, and consists in the suppression of the r before 
the f; from aquest, for example, we have now side by side the two 
plurals aqmstos, in the Castilian manner, and cujuets. The article 
IS lo, los (pronounced ht, lus in a portion of the domain), fern, la, les 
{las). Some instances of li occur in the ancient tongue, applying 
indifferently to the nominative and the objective case; ,1 applying 
to the singular is also not wholly unknown. On the north-western 
border of Catalonia, and in the island of Majorca, the article is not 
a derivative from ills but from ipse (sing, masc, es or so, ftan. 
pi. masc. es, and also cts, which appears to come from isios—ets for 
ests, like ooiMfs for agaests —^fem. sas). Compare the corresponding 
Sardinian forms su, sa, pi. sos, sas. On the pronouns it has only 
to be remarked that the modern language has borrowed from 
Castilian the composite forms nosaltres and vosaltres (pronounced also 
nosattros and nosalrus), as also the form vosti, vusti (Castilian usied 
for vuesira merced). 

Conjugation. —Catalan, and especially modern Catalan, has 
greatly narrowed the domain of the and conjugation in S r e; a large 
number of verbs of this conjugation have been treated as if they 
belonged to the 3rd in6rc; debere makes deure, v i d e r e, veure, 
and alongside of haber, which answers to h a b 6 r e, there is a form 
heure which points to h a b e r e, A curious fact, and one which has 
arisen since the I5lh century, is the addition of a paragogic r to 
those infinitives which .are accented on the radical; in a portion of 
the Catalan domain one hears creurer, veurer. Some verbs originally 
belonging to the conjugation in 6 r e have passed over into that 
in ir ; for example t e n 8 r e gives tenir alongside of tindre, r e m a- 
n 8 r e romamr and romandre. In the gerundive and in the present 
participle Cmtalan differs from Provcn93l in still distinguishing 
the conjugation in ir from that in er, re —.saying, for example, 
srntint. As in Provengal, the past participle of a large number of 
verbs of the and and 3rd coniugations is formed, not from the 
infinitive, but from the perfect tfiogut, volgut, tingut suggest the 

f erfects poch, vnlch, tinch, and not the infinitives poder, voter, tenir). 
n the present indicative and subjunctive many verbs in ir take the 
inchoative form already described, by lengthening the radical in 
the t hree persons of the singular and in the third person of the plural 
by means of the syllable esc {isc). agrahir has the present indicative 
agraesch, agrakeixes, agraheix, agraheixen, the present subjunctive 
agraesca, -as, -a, -o« (or more usually now agraesqui, -is, -i, -in). 
The old perfect of the conjugation in ar liad < (also t) in the 1st pers, 
sing, and -d in the 3rd; alongside of the -d, which is proper to Catalan 
exclusively, we also find, in the first period of the language, -el as in 
Provencal. Subsequently the perfect of the three conjugations has 
admitted forms in -r {amdres, amdretn, amdreu, amdren), derived 
from the ancient pluperfect omara, &c., which has held its ground 
down to the present day, with the meaning of a conditional in some 
verbs (one still hears jora, haguera). But the simple perfect is no 
longer employed in the spoken language, which has substituted for 
it a periphrastic perfect, composed of the infinitive of the verb and 
the present of the auxiliary anar ; vaig pendre, for example, does not 
mean " 1 am going to take,” but “ I have taken." The earliest 
example of this periphrastic perfect carries us back to the 15th cen¬ 
tury. The most usual form of the subj. pres, in spoken Catalan is 
that in -f for all the three conjugations [ami, -is, -t, -em, -eu, -in; 
temi, -is, &c. ; senti, -is, &c.) j it appears to be an abbreviation from 
-fa, and in effect certain subjunctives, such as edntia, Umia, tinguia, 
vinguia (for cante, tema, Hnga, vingia), evidently formed upon sib 
(subj. of esser), have been and still are used. The same f of the pre¬ 
sent subjunctive, whatever may be its orfgin, is still found in the 
imperfect; amis, -essis, -es, -essim. See. 

Catalan Dialect of Alghero (.Sardinia). —As compared with that of 
the mainland, the Catalan of Alghero, introduced into this portion 
of Sardinia by the Aragonese conquerors and colonists, does not 
present any very important differences; some of them, such as 
they are. are explicable by the influence of the indigenous dialects 
of S'assari and Logudoro. In phonetics one observes—(i) the change 
of Ij into y as an initial before i (yitx, yigts- lego, legis), a change 
which does not take place in the Catalan of the mainland except in 
the interior, or at the end of the word; (i) the frequent change of 
/ between vowels and of / after c, g, f, p m b into r (taura, tabula; 
eandera, candela; sangrot, sinpiltum; frama, fiama). In conjugation 
there are some notalde peculiarities. The ist pers. ting, does not 
take the 0 which continental Catalan has borrowed from CastiUan 
(cant, not canto, &c.); the imp. ind. of verbs of the and and 3rd 
conjugations has eva, iva instead of ia, a form which also occurs in 
the conditional (cantariva, drumiriva); the simple p^ect, of which 
some types are still preserved in the actual language (e.g. anighi, 
agbi), has likewise served for the formation not only ot the past 
participle but also of the infinitive (agier, habere, can only be ex¬ 
plained by ach, 3rd person of the perfect); the infinitives with r 
paragogic {viurer, sourer, plourer) are not used (ei'iirs, sours, plouro 
Instead); in the conjugation of the present of the verb ssior or essor, 
the 2nd pers. sing, sos farmed upon the persons of the plural, while 


continental Catalan says ets (anciently esf), as also, in the plural, 
sens, seu, instead of som, sou, are to be noted; tenere has passed over 
to the conjugation in re (trenda^tendre), but it is at the same time 
true that in ordinary Catalan also we have tindrer alongside of tenir 
the habitual form; dicere gives not dir but diure, which is more 
regular, 

2. Castilian. —This name is the most convenient desig¬ 
nation to apply to the linguistic domain which comprises the 
whole of central Spain and the vast regions of America and 
Asia colonized from tlie i6th century onwards by the Spaniards. 
We might also indeed call it the Spanish domain, narrowing 
the essentially geographical meaning of the word Espahol 
(derived, like the other old form Espanon, from Hispania), 
and using it in a purely political sense. But the first expression 
is to be preferred, all the more because it has been long in use, 
and even the inhabitants of the domain outside the two Castiles 
fully accept it and are indeed the first to call their idiom Castel¬ 
lano. It is agreed on all hands that Castilian is one of the two 
brpehes of the vulgar Latin of Spain, Portuguesc^alician 
being the other; both idioms, now separated by very marked 
differences, can be traced back directly to one common source— 
the Hispanic Romance. One and the same vulgar tongue, 
diversely modified in the lapse of time, has produced Castilian 
and Portuguese as two varieties, while Catalan, the third lan¬ 
guage of the Peninsula, connects itself, as has already-been 
pointed out, with the Gallo-Roman. 

Within the Castilian domain, thus embracing all in Spain that 
is neither Portuguese nor Catalan, there exist linguistic varieties 
which it would perhaps be an exaggeration to call dialects, 
considering the meaning ordinarily attached to that word, but 
which are none the less worthy of attention. Generally speaking, 
from various circumstances, and e.specially that of the recon¬ 
quest, by which the already-formed idiom of the Christian 
conquerors and colonists was gradually conveyed from north to 
south, Castilian has maintained a uniformity of which the 
Romances languages afford no other example. We shall pro¬ 
ceed in the first instance to examine the most salient features 
of the normal Castilian, spoken in the provinces more or less 
closely corresponding to the old limits of Old and New Castile, 
so as to be able afterwards to note the peculiarities of what, 
for want of a better expression, we must call the Castilian 
dialects. 

In some respects Castilian is hardly further removed from 
classical Latin than is Italian; in others it has approximately 
reached the same stage as Provencal. As regards the tonic, 
accent and the treatment of the vowels which come after it, 
Castilian may be said to be essentially a paroxytonic language, 
though it does not altogether refuse proparoxytonic accentua¬ 
tion and it would be a mistake to regard vocables like Idmpara, 
Idgrima, rdpido, &c., as learned words. In this feature, and in 
its almost universal conservation of the final vowels e, i, u (e), 
Castilian comes very near Italian, while it separates from it 
and approaches the Gallo-Roman by its modification of the 
consonants. 

Fouiels.—Normal Castilian faithfully preserves the vowels I, I 
d, ii; the comparatively infrequent instances in which e and 6 are 
treated like I and <5 must be attributed to the working of analogy. 
It diphthongises I in ie, S in ue, which may be r^arded as a weaken¬ 
ing of uo (see Romania, iv. 30). Sometimes i* and ue in the modem 
language are changed into i and e ; silla from sella (Old Cast. 
sielltt), vispera from vespera (Old Cast, viespera), easHllo from 
casteilum (Old Cast, castiello), frente from frontem( 01 d Cast. 
jruente), fleco from flOccus (Old Ca.st. fiueco). The words in 
which I and S have kept their gi^nd are either learned words like 
mldico, mirito, or have been borrowed from dialects which do not 
suffer diphthongization. In many cases the old Imiguage is more 
rigorous; thus, while modern Castilian has given the preference to 
mente, como, modo, we find in old texts miente, cuetno, muedo. 
Lat. a u makes 0 in all words of popular origin Icosa, oro. Ice.). 

Consonants.—On the liquids I, m, n, r there is little to be remarked, 
except that the last-named letter has two pronunciations—one 
soft (voiced), as in a»ior, burla, the other hard (voiceless), os in 
rendir, tierra (Old Cast, in this case goes so far as to double the 
initial consonant: irsndiV)—and that n ie often inserted before s and 
d: ensayo, mensage, rendir (r e d d e r e). L mouiUie (written B) 
represents not only the Latin I, tt, li, but also, at the beginning of 
words, the combinations el, gl, pi, bl, fl: llama (flamma), Save 
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(c 1 El V1 s), lUnw (p 1 o r a r e); the tendency of the modern language 
is. as in Catalan, to reduce // to y; thus one readily hears ymo 
(p I en u m). N mouillfe (fl) corresponds to the Lat. nn, mn, nj, 
and sometimes to initial« : ago (a n n n m), daHo (damnum), g«ao 
(n o d u m). Passing to the dentals, except as an initial. < in words 
that are popularly current and belong to the old stock of the language, 
can only bo derived from Lat. <(, pf, and sometimes cf, as in mtUr 
(mitt ere), catar (cap tare), punto (pu net urn); but it is 
to be observed that the liabitual mode of representing ct in normal 
Castilian is by ch (pron. ieh), as in dmcho (directum), pecho 
(pectus), so that we may take those words in which I alone 
represents ct as secondary forms of learned words; thus we liave 
hendito, ottibre, santn as secondary forms of the learned words 
bendicto, ociubre, sancto, alongside of the old jjopular forms bendicho, 
oclitibre, sancho. D corresponds in Castilian to Ijitin t between 
vowels, or t before r: amado (a m a t u s), pudre (p a t r c m). At the 
present day the d of the suffixes ado, ido is no longer pronounced 
throughout the whole extent of the domain, and the same holds 
good mso of the final d-.salu, poni, for salud, potted (from s a 1 u t e m, 
p o n i t c). Sometimes d t^es the interdental sound of t (English 
th), or is changed into I; witness the two pronunciations of the 
name of the capital —Madric and Madril (adj. Madriletlo), The 
study of the spirants, c,e, s; g,; is made a very delicate one by the 
circumstance tliat the interdental pronunciation of c, e on the one 
liond, and the guttural pronunciation of g, j on the other, arc of 
comparatively recent date, and convey no notion of the value of 
these letters before the 17th century. It is admitted, not without 
reason, that the spirants c, e, wliich at present represent but one 
interdental sound (a lisped s, or a sound between s and Eng. th in 
thing), had down till about the middle of the i6th century the 
voiceless sound ts and the voiced sound dt respectively, and tliat 
in like manner the palatal spirants g, j, x, before assuming the 
uniform pronunciation of the guttural spirant (=-Germ. ch in 
Buch), had previously represented the voiced sound of i (Fr. 7) 
and the voicele.ss sound of J (Fr. ch), which are still found in Portu¬ 
guese and in the Ca-stdian dialects of the north-west. The substitu¬ 
tion of these interdental and guttural sounds for the surd and sonant 
spirants respectively did certainly not take place simultaneously, 
but the vacillations of the old orthography, and afterwards the 
decision of the Spanish Academy, which suppressed x (—s', x was 
retained for cs) and allows only c and g before e and i, e and j before 
• B.«, a, make it impossible for us to follow, with the lielp of the written 
texts, the course of the transformation. S now has the voiceless 
sound even between vowels : casa (pronounced cassa ); final s readily 
falls away, especially before liquids: todo los for todos los, vamono 
for vamos nos. The principal sources of j (g) arc—Lat. j and g 
before e and f (juego, j o c u m; gente, g c n t c m); Lat. initial 
s (jabon, s a p o n e m); Lat. x (cojo, c o x u m); Ij, cl (consejo, con¬ 
silium; oto, o c ’ 1 u m). Tile sources of z (c) are Lat. ce, cj, tj, s 
(cielo, caelum; colza, c alee a; razott, rationem; zampoila, 
s y m p h o n i a). As regards the sjiirants f and v, it is to be ob¬ 
served that at the beginning of a word / has in many instances been 
rtqilaced by the aspiratud h (aiterwards silent), while in others no 
less current among the people the transformation has not taken 
place; thus we have hi jo (f i 1 i u m) alongside of fie.sla (f e s t a). In 
some cases the / has been preserved in order to avoid confusion that 
might arise irom identity of sound : the / in /isf (f i d e 1 i s) lias been 
kept for the sake of distinction from hiel (f c 1 ). As for v, it has a 
marked tendency to become confounded, especially as an initial 
letter, with the sonant explosive 6; Joseph Scaliger's' pun —hibere 
est vivere —is applicable to the Castilians as well as to the Gascons. 
U is now nothing more than a graphic sign, except in Andalusia, 
where the aspirate sound represented by it comes very near j. 
Words beginning in htse, where the h, nut etymologically derived, 
marks the inseparable aspiration of the initial diphthong ue, are 
readily pronounced giie throughout almost the whole extent of 
tho domain: giiele for huele (olet); giieso for hueso (os). This 
giU extends also to words beginning with hue-, gtieno for bueno 
(b o n u m). 

Inflexion .—There is no trace of declension either in Castilian or 
in Portugue^. Some nominative forms—ilfds (anciently Dios, and 
in the Ck^tilian of the Jews Dio), Cirlos, Mdreos, sastre (s A r t o r)— 
have been adopted instead of forms derived from the accusative, but 
the vulgw Latin of the Peninsula in no instance presents two forms 
(subjective and objective case) of tho same substantive. The article 
is derived from ille, as it is almo.st everywhere throughout the 
Romance regions: el, la, and a neuter 2 o; los, las. The plural of 
the first and second personal pronoun has in the modem language 
taken a composite form— nosotros, vosotros —which lias been imitated 
in Catalan. pMi>«,.the interrogative pronoun which lias taken the 
place of the old qui, seems to come from quern. 

Conjugation. —^Tbe conjugation of Castilian (and Portuguese) 
derives a peculiar interest irom the archaic features which it retains. 
The vulgar Latin of ^ain has kept the pluperfect indicative, still 
in current use as a secondly form of the conditional (caniira, ven- 
eUtra, partiM), and, what is more remarkable still, as not occurring 
anywhere else, the future perfect (cantdre, vendiire, partiire, formerly 
eanidro, vandHro, partUro). The Tmtin future hu been replaced, 
as everywhere, by the periphrasis (cantare habeo), but it 
is worth noticing that in certain old texts of the 13th century, and 


in tin; popular songs of a comparatively ancient date which have been 
preserved in Asturias, the auxiliary can still pricede the infinitive 
(habeo c a 111 a r e), as with the Latin writers of the decadence ; 
" Mucho de mayor prcfio a seer el tu manto Que non scrA el nuestro " 
(Bcrcoo, S. Lam., str. 70), where a seer (habet seder c) corre¬ 
sponds exactly to .rerd (s e d c r e ha bet), Tho vulgar Latin of the 
Peninsula, moreover, has preserved the 2nd pers. pi. of the impera¬ 
tive (cantad, vended, partid), which has disappeared from all tho 
other Romance languages. Another special feature of Castilian- 
Portuguese is the complete absence of the form of conjugation known 
as inchoative (intercalation, in the present tense, of the syllable isc 
or esc between the radical and the inflexion), although in all the other 
tenses, except the present, Spanish shows a tendency to lay the accent 
upon the same syllabic in ml the six iicrsons, which was the object 
aimed at by the inchoative form. Castilian displaces the accent on 
the ist and 2nd pers. pi. of the imperfect (cantdbamos, cantdbais), 
of the pluperfect indicative (cantdramos, cantdrais), and of the 
imperfect subjunctive (cantdsemos, cantdseis) ; possibly the impulse 
to this was given by the forms of future jierfect canidremos, cantdreis 
(cantarlmus, cantaritis). The 2nd persons plural were formerly 
(except in the perfect) -odes, -edes, -ides; it was only in the course 
of the i6th century that they got reduced, by the falling away of 
d, to ais, eis and is. The verb e s s e r e lias been mixed, not as in 
the other Romance languages with stare, but with s e d e r e, as is 
proved by older forms seer, siedes, sieden, seyendo, obviously derived 
from 8 e d c r c, and which have in the texts sometimes the meaning 
of " to be seated," sometimes that of " to be," and sometimes both. 
In old Latin cliarlers also s e d e r e is frequently met with in the 
sense of esse: «.g. " sedgat istum meura donativum quietum ct 
securura " (.anno 1134), where sedeat = sit. The 2nd pers. sing, of 
the present of ser is eres, which is best explained as borrowed from 
the imperfect (eras), tliis tense being often used in Old Srianish 
with the moaning of the present; alongside of eres one finds (but 
only in old documents or in dialects) sos, formed like sois (2nd pers. 
pi.) upon somos. 'J'he accentuation in the inflexion of perfects in the 
conjugation called strong, like hubilron, hiziiron, which correspond 
to habufirunt, feeSrunt (while in the other Romance 
languages the Latin tjuie is £ru n1 : Fr. eurent, firent), may be 
regarded as truly etymological, or rather as a result of the assimila¬ 
tion of these perfects to the perfects known as weak (amdron), for 
there are dialectic forms having the accent on the radical, such as 
dixon, hizon. The past participle of verbs in er was formerly uda 
(ii t u s) in most cases; at present ido serves for all verbs in er and 
ir, except some ten or twelve in which the participle has retained the 
Latin form accented on the radical: dicho, hecho, visto, &c. It ought 
to be added that the past participle in normal ^stilian derives its 
theme not from the perfect, but from the infinitive : habido, sabido, 
from haber, saber, not from hubo, supo. 

CAsni.iAN Diacects.—T o discover tho features by which these 
are distinguished from normal Castilian we must turn to old cliartcrs 
and to certain modem compositions in which the provincial forms of 
speech have been reproduced more or less faithfully. 

Asturian. —The Asturian idiom, called by the natives babU, is 
diflerentiated from the Castilian by the following characters. le 
occurs, as in Old Castilian, in words formed with the suffix ellum 
(castiellu, portiellu, while modem Castilian has reduced ie to i. 
K, i, u, post-tonic for a, e, 0; penes (penas), grades (gracias), esti 
(este), jrenti (jrente), llechi (leche), nuechi (noche), unu (uno), primeru 
(primero). There is no guttural spirant, 7, but, according to circum¬ 
stances, y or r (I); thus Lat. cl, Ij gives y : veyu (‘v e c 1 u s), espeyu 
(s p e c ’ 1 n m), conseyu (consilium); and after an » this y is 
hardly perceptible, to judge by the forms fiu (f i 1 i u m), escoidos 
(Cast, escogidos), Castia (CastiUa) ; Lat. g before e and i, Lat. initial 
7, and Lat. ss, x, give x (J)— xiente (g e n t e m), xudiu (Judaeus), 
baxu (b a s s u s), coxu (coxa s), fioxu (f 1 u x u s). Lat initial f 
has k^t its ground, at least in part of the province : jiu, jueya (Cast. 
hijo, hoja). A very marked feature is the habitual “ mouillure " of 
I and n as initial letters : Ueche, liter, lluna, Hutu; flow, itunca, itueve. 
Hubs. With respect to inflexion the following forms may be noted : 
personal pronouns : » (Hit), yos (illos) ; iiossessive pronouns : mid, pi. 
mids; to, tos; so, sos for both masc. and fern.; verbs: 3rd pers. pi. 
imp. of the 2nd and 3rd conjugations in in for ten (Cast, ia^ ; train, 
lenin, facin (from facer), fitn (from jer), and even some instances 
of the and pers. sing, (ibis ; Cast, hahias) ; instances of pres. subj. 
in ia for a (sirvia, mdtia, sdpia). The vmb ser gives yes^ (some- 
times yeres) in the 2nd pers. sing., ye in the 3rd. F a c e r e 
appears under two forms— facer and /er—and to the abridged 
form correspond feis, fiendo, ftin, &c. I r u often appears under 
tho form dtr (antes de diros — antes de iros), which it is not neces¬ 
sary to explain by de-ire (see H. Schuchardt, Ztschr. /. rom. Pkilot, 
V. 312). 

Naxarrese-Aragonest.—ln its treatment of the post-tonic vowels 
this direct parts company with normal Castilian and comes nearer 
Catalan, in so far as it dr^ie the final e, especially after nt, rt (mont, 
plaeient, muert, fuert, parents, gents) ; and, when the atonic e has 
dropped after a v, this v becomes a vowel— breu (brevem), 
grieu (‘g r e V e m), nueu (n o v e m). Navarrese-Aragonese has the 
diphthongs ie, ue from tonic i and d, and adheres more strictly 
to them than normal Castilian does— cuende (c 6 m i t e m), huey 
(hddie), pueyo (p6dium), yes (Sst), yeran (grant), while 
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Ccistilian aajn condi, hoy, foyo, os, iron. The Initial combinations 
cl, pi, fl have withstood the transiormatioii into U better than in 
Castilian; pl»no, plmo, ptega, clamado, fiama are current in old 
documents; and at the present day, although the I has come to be 
“ mouillie," the first consonant lias not disappeared iplluma, pUord, 
p/lano—pronounced pljuma, &c.). Lat. ct gives it, not ch as in 
Castilian; nueyt (noctem), destruito (d es t ru c t n m), proveito 
(provocturn), dito for diito (dictum). D between vowds 
kept its ground longer than in Chstilian; documents of the 14th 
century supply such forms as vidieron, vido, hudio, provedir, redemir, 
prodesa, Bmcdit, vidiendo, &c. ; but afterwards y came to be substi¬ 
tuted iotdocdj iveyere (v i d er e), seyer{s e d er e), seya (sod oat), 
goyo (g a u d i u m), tnueyo (i n o d i u m). Initial / does not change 
into « : fillo, teito, Navarrese-Aragonese does not possess the 
guttural spirant (i) of Castilian, which is here rendered according to 
circumstances either by g (Fr. j) or by It fl mouillte), but never by 
the Asturian x. Certain forms of the conjugation of the verb differ 
from the Castilian ; dar, estar, haver, saber, potter readily form their 
imperfects and imperfect subjunctives like the regular verbs in ar 
and er—haoieron (Cast, hubieron), esiaron (Cast, estubierou), sabii 
(Cast, supo), dasen (Cast, diesen), poniese (Cast, pusiese) ; on the other 
hand, past participles and gerundives formed from the perfect are 
to be met ivith—^s»e»do for faciendo (perf. ftso), tuviendo and tuvido 
lor tenkndo, tenido (pijrf. tuvo). In the region bordering on Catalonia 
the simple perfect has given way before the periphrastic form proper 
to Catalan : voy cayer (I fell), va fi (ho lias done), vamos ir (we went), 
&c.: the imperfects of verbs in er, ir, moreover, are found In eba, 
iba fcomeba, subiba, for comia, sulfia), and some presents also occur 
where tho Catalan influence makes itself felt; estigo (Cat. estich), 
vaigo (Cat. vaig), veigo (Cat. vHg). Navarrese-Aragonese makes use 
of the adverb en as a pronoun : no les m daren pas, no’n hi ha. 

Andalusian. —Tho word "dialect" is still more appropriately 
applied to .Andalusian than either to Asturian or Navanese-Ara- 
gonese. Many peculiarities of prommeiation, however, are com¬ 
monly called Andalu-sian which are far from being confined to 
And;dosia proper, but are mot with in the vulgar speech of many 
parts of the C^tilian domain, both in Europe and in .America. Cil 
these but a few occur only there, or at least have not 3ret been 
observed elsewhere than in that great province of southern Spain. 
They are the following : L, n, r, d between vowels or at the end 
of a word disappear; sd (sal), stS (sol), viee (viene), tiee (Hene), paa 
and pa (para), rttia (mira), naa and r.a (nada), too and-to (todo). 
D is dropped even from the ticginning of a word: e (de), intro 
(dinerd), on (don). Before an explosive, I, r, d are often r^resented 
bv »: saiga (saiga), vaiga (valgct), laigo (largo), maire (tnadre), poire 
(padre). Lat. / is more rigorously represented by h than in normal 
Castilian, and this h here preserves the aspirate sound which it has 
lost elsewhere; habld, horma (forma), hoder are pronounced with a 
very strong as^ration, almost identical with that of /. The Anda- 
Imsians also very readily write these words jabtd, forma, joder. This 
aspirate, expressed by f, often has no etymolo^cal origin; iar 
example, Jdndalo, a nickname applied to Andaturians, is simply 
the word Andahu pronounced with the strong aspiration character¬ 
istic of the inhabitants of the province. C, t are seldom pronounced 
like s; but a feature more pMulior to the Andalusians is the inverse 
process, the softened and interdental pronunciation of the s (the 
so-called ceceo ): teOor (seAor), &c. Before a consonant and at the 
end of a word s becomes a simple aspiration : mihmo (misMo), Dioh 
(Dios), do reales (dos realet). In the inflexion of the verb there Is 
nothing special to note, except some instances of and pors. sing, of 
the perfect in tes for te : estuvisies, estuvites, for estuviste —evidently 
a formation by analogy from the and pers. ot the other tensw, which 
all have s. 

It is with the Andalusian dialect that we can most readily asso¬ 
ciate the varieties cf Castilian which are spoken in South America. 
Here some of the most cliaracteristic features of the language of the 
extreme south of Spain are reproduced—-either because the Cas- 
tUian of America has spontaneously passed through the same 
phonetic transformations or because the Andalusian element, very 
strongly represented in colonization, succeeded in transporting iui 
local habits of speech to the New World. 

Leonese. — Proceeding on inadequate indications, the existence of 
a Leonese dialect has been imprudently admitted in some quarters; 
but the old kingdom of Leon cannot in any 'way be considered as 
constituting a Unguistic domain with an indlviauality of its own. 
The fact that a' poem of the 13th century (the Akxemdro), and 
certain redactions of the oldest Spanish code, the Puero Jutgo, have 
a Leonese origin has been made too mnch of, and has led to a ten¬ 
dency to localize excessively certain features commem to the whede 
western zone where the transition takes place from Castiliin to 
Galioian-Portaguese. 

3. PoRTUGWESB.—Portuguese-Galician constitutes the second 
brwch of .die Latin of Spain, In it we must disdngu^— 
(i) Portuguese {Portugua, ^hftps a contraction frpm the 
old Poriugalez Portugdensis), w language of the kingdom, 
of Porti^al and its cdonies in fwica, Asia Amedcs) (iE^il); 
(a) Gali^ {Gallego), or the lahgnage c| W kin^of^of 


Gfdicia (the modem provinces of Pontevedea; La. Coru&t, 
Orense, and Lugo) and of a portion of the old kingdom <S Leon 
(Ae territory of Vierzo in the province of Leon). Portuguese, 
like Castilian, is a literary lan^age, which for ages has served 
os the vehicle of the literature of the Portuguese nation con¬ 
stituted in the beginning of the lith century. Galician, on the 
■other hand, which began a literary life early in the middle ages— 
for it was employed by Alfonso the Learned in his Caniigas in 
honour of the Virgin-Decayed in proportiem as the monarchy 
of Castile and Leon, to which Galicia had been annexed, gathered 
force and unity in its southward conquest. At. the present 
day Gallego, which is .simply Portuguese variously modified 
and with a development in some respects arrested, is much less 
important than Catalan, not only because the Spankrds who 
speak it (1,800,000) are fewer than the Catalans (3,500,000), but 
also because, its literary culture having been early abandoned 
in favour of Castilian, it fell into the vegetative condition of a 
provincial patois. Speaking generally, Portuguese is further 
removed than Castilian from Latin; its development has gone 
further, and its actual forms are more worn out than those of 
the sister language, and hence it has, not without reason, been 
compared to French, with which it has some very notable 
analogies. But, on the other hand, Portuguese has rera^ined 
more exclusively Latin in its vocabulary, and, particularly 
in its conju^tion, it has managed to preserve several features 
which give it, as compared with Castilian, a highly archaic air. 
Old Portuguese, and more especially the poetic language of the 
13th century, received from the langua^ of the trounadours, 
in whose puetiy the earlier Portuguese poets found much of 
their inspiration, certain words and certain turns of expression 
which have left upon it indelible traces. 


Vowels.—Lat, I, i wiris the accent have not, been di^hthon|d*cd 
into te, uo,-m: pi (p e d e m), det (d c c e m), bom (b o n n s), podt 
(p o t e t). On the other hand, Portuguese has a large number of 
strong diphthongs produced by the attraction of an 1 in hiaioa.w 
the resolution of an explosive into i ; raiba .(i ab i a), feira (f.e r i a), 
feito (factum), seixo (s a x n m), oito (o c t o). A quite r^uliar 
feature of the language occurs in the "nasal vowels," which are 
formed by the Latin accented vowels followed by m, n, ot nt, ndt 
be (henef, grS (grandem),&d (bonum), these nasalvowds 
enter into combination with a final atonic vowel; irmSo (g e r mi a- 
n n s); tdso amito (a m a n t), sermao (s e r m o n e m), where the 0 is 
a degenerated representative of the I-atin final vowel. Ih (Nd 
Portuguese the nasal vowel or diphthong was not as now niark^ by 
the til (>-), but was expressed indrfferendy and without regard fo ,tlie 
etymeurgy by m or »: bem (bene), fan (tan turn), disserom 
(d i X e r u n Q, sermom (s e r m o n e m). The Latin di^thong Off 
is rendered in Portuguese by ou (ottro, a u r u m; pouco, p a u c nin^, 
also paonounced 01. IVith regard to the atonic vowels, ,there is a 
tendency to reduce a Into a vowel resembling th6 Pr. e muet,",to 
pronounce 0 as «,,and to drop e after a group of edfisemsuts (detti'iae 
dente). ■ . - .1, 

Consonaafz.—Here the most remaiicablo feature, and .that wfikh 
most distinctly marks the wear and tear through which the langus^ 
has passed, is the disappeatance of the median consonants^ and.p 1 
eorba (c o r o n a), fna (1 u n a), pdr, formerly poer (p o n e r cpiuga 
(canoniotts), mV (venirr' ^-'■**'-—' 

r vo (palatium), saude 

passes regularly iatp,»: ,---, , 

(ar b or em) ; but, on the other band, Latin initial v re^cQ^ tefids 
to become it: bex^ (vesica), bode (votum). tat. inItSsIt / 
never becomes h t fater (f a e e r e), /iio (f i 1 u m). Lat. e beforp s 
and i is represented ather by ^ bard Sibilant 4,.or, by; the soft r.i 
LaL g between vowds is dropped before e and ii‘ler%ar her ^s- 
gere), dedo (digit uni); the same is tbe case wiib.dD course, lit 
stiidlkr circumstances: rmitr (r ed i m e r ^ nV (r Id er d. Lat. 
j hat assumed tbs sound of the French, f. The lAtia Coihbinatimi 
id, ft, pi ai the b e g inn i n g of words are trsosfonhed m two 
wo^ of txm^ar origin. Either the inlti;^ ConspjnilbtjiS ffrta ‘ 
wbile.tht (ishniu^Wamtor.: eretyo (c.la v u m)'. Pyeipr (bt a. 
dror a 10 r smQ; or, the groitp is 1 
through the inwmadiato sounds, 

4A<io ^lah'n^t.eiumsMi (flamms! 
gjoup end other groups also in which 
wodttce i momUse (written Ih, iust 'as • itlDim 
m Proven^) i ovel>» (o v i c' 1 a)„rrao (*V e'C'l 0 ( 

<4:hKAe (iaoMum), meia (ampl-um). lAL'etdt.l 


(c.I a V n ib), J * tji* 
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iQced w ft: b^.nec,tum), peiig.fi 
sometimes tQ^,i (d o c t u^. 
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\dikcto,' iMiiv«« besSmcs ts: «»?* <sT:^;(>r to,«t<fPr. &>, 
tM: jeiw {«9 * u nA,,<«*w k u m); or pven m :disst (dixi). 

InflfXion^tiyi} Portugese aiiiclc. now reduced to the vocauc 
fpim 0, a, ai, ai, WsiB lo (exccptioiially also «/. which still survives 
III the cjtpk'ssion la, los, las in the old language. Words 

eutUngiin l.fci itihei singular lose the i in the plural (because it then 
hopoBWa nwidi^ nnd so is dropped): (» o 1 o »), bu t sws (s o 1 o a); 
thjsp havi^, BP in the ahtg. forin the plural either in lies or in ors 
ni'.iMrdiijg th etymoliigy : thus cSo (caneml makes dies, but 
raC’So HKwesrspSct. As regards the pronoun, mention must be made 
of the aaon-etya^ogieal lorras of the personal mim and of the 
tooinlne tiossesBive »fi»lM, where tlie second » has been brought in 
Srtho initial nasat Portuguese conjugation lus more that is 
interesting. In the personal suflixes the forms of the 2nd pers. pi. 
in odes, edes, ides lost the d in tlio 15th century, and hnvo'now become 
eUSt-eis, *4 through the Intcnnodiato lorms a«s, ees, eU. Tlie foim in 



theme has been reduced to an extraordinary degree by the 
disappeatance of a consonant and the contraction of vowels: tdes, 
mdee, kiie^, I'ortuguesu is the only Koraance lauguggo which 
po-BCsscit ,a personal or conjugated infijulivc : a«:ar, amar-ee, amar, 
amar-mes, amar-dcs, amar-em; e.g. antes de sair-mos, “ before we go 
Out." Again, Portuguese alone as preserved the plnpcrfeot in its 
original meaning, so that, for example, aimra (a m a v e r a m) 
yp niSiM i not merely as olHpwliero “ 1 would love,” but also " I liawl 
Vivsd.” The future perfect, retained as in Castilian,, has lost its 
vowel of inflexion in the ist and 3rd pers. sing, and consequently 
becoines liable to be confounded with the infinitive (amor, tender, 
*afUr). Portuguose, tboughless frequently tlmn Castiliau, employs 
nr (t« n 0 r e) as an auxiliary, oloaBscdc of oner; and it also supple¬ 
ments the use of e s s e r 0 with s c d c r e, which lumishod the subj. 
sejii, the imperative se, sc/le, the gemndive s<i»dp, the participle side, 
anti soinc other tenses in the old language. Among the ptxmliarities 
of Portraguose conjugation may be mentioned—(i) the assimilation 
of ibo jkI pqrs. sing, to the tst in strong xmrfoots (fumee, fade, tjuis, 
fe:), wliile Ca.stilian lias hihe and huko; (2) the imperfects ftimha, 
iinia, vinha (from por, lit and vir), which are accented on the 
mdical in yrdcr to avoid llie loss of the n ^.onla would have made 
On W)7and ^ich substitute « and f for 0 and e in oidc-r to distinguish 
xrom the present subjunctive {ponha, tenha, venka). 

(JflffruDi.—Almost all the phonetic features which distinmish 
Portuguese from Castilian are posseased by Gallego also. Artu- 
gtieSc find Galician mom now' are practically one lanmiage, and still 
more was this the Cqse fofmmly: the identity of the tw-o idioms 
wonhl become still i^oro'obvious if the orthography employed by 
tto Galicians were more strictly phonetic, and if certain traiiscrip- 
tibiis of sounds borrowed from th" grammar of the official language 
f&frtilhin) ^d not veil the true pronunciation of the dialect. It is 
for example, that Gallego docs not possess nasal diphthongs; 
itiB it may bo Conceded ohee for all that such a word as p 1 a n u s, 
siiSici In 'GaUcitoi is written sometimes ckau and Sometimes ehan, 
vtif mhbte from the Portuguese nasal pronunci.ation 


theBonantspiratttfcrtholAt. 7 belore all votvcls and e before « and i 
jtw* fl n a i c e m), (j u n c t u m). Port,, jmto . 

urate ®e‘ntend,'Port, grate.' 'W conjngatjbn the peculiahtics 
rfGmlego are more marked ; some nnd tmar exj^nntion within the 
dialect jtsdf, others seem to be due to Castilian influence. The and 
benofts pli^ have still their eld foim adts, efes, ides, so mat in this 
to^ce it woUW seeta as W GaHego had been arrested In Its progress 
whuCPmtugueiie had gone bn progresSiftK; but it is-to be obstaved 
&«t''Witn.tl^ fuutomisthe'piaiMBanans'amhit eontractcd fcrms 
as w,elt;'ifs ^rt. afs)',tefPort. eis),4s ^i;t. »s). • The tstbera. sing, 
of the perfeot nf cohjiigstloss in er and ir has come to be rompneated 
iti i 'xtaaH tesrtnance fellir tp that whldh we ^d’ in the Portuguese 
tt: we have ven^in, partin, iireteid of vmdi^fraHi, arid by analogy 
’S'lnrjji in in has'extended itself also to th® pcMectef-the coBjuga- 



Spmilm ffoipBig, 1890-1894): G, Kortuig, haitimKhHtmtmistius 
Wei*erbtich (Paderborn, i«^t89xl' See also A. Carnoy, 4» infra 
ePMspagne d'apris ies inseriptivns (2Bd ed., Brussels, 1906). (ij 
CaiAtaN.—A. MordTFatio, " Das CataJanisehe," in G. Grobsr’s 
(Imndrisf det totnanischen J^Aiiolegie {liibii); E. Vogel, “ Nenfcatalaa- 
ische Studiea,” in G. Korting’s tietrphilolvgische SMien (Ho£t 5, 

1880); M. Mdi y Pontanahs, De los Tfovadores en HspaAa (Barcelona, 
i86i), and Estndias ^ lengm ceUaiawa (Barcelona, 1875): A. 
hiussaha’s introduction to Die catatanische metrische Version 4 er 
sieben weisen Meister (Vienna, 187O): A. Noiiell y Mas, Andlisis de 
la WragB Catalano antiga comparada ah la modema (Manresa, 1895); 

J. P, BaUot y Torres, Gratruitiea y apologia de la llengua caiktUana 
(Barcelona, 1815); A. do BoiaruU, J.studios, sisterna gratnaticai y 
creslamatia de la lengva catalana (Barcelona, iSo^); P. Fabrfi, 
Contribucid <i la gramaUca de la llengua catalana (Bareoloim., 1898). 
For the Catalan dialect of Sardinia ace G. Morosi," L'Odieruo dialetto 
Catalano di Ali;hero in Sardegna," in the Miscellanea di filologia 
dedicata alia memoria dei Prof, Caix e Canello (Floronce, 1885), and 
F. Komoni, Sardismi (Sassari, 1887). (2) Castiuan.— Cqiide de la 

Vihasa, Uiblioteca hisiirica de la filologia castetlana (Madrid, 1893); 
A. Bello, Gramutiea de la Itngua casteltana (7th ed., with notes by 
IC J. Cuarvo, Paris, 1902): It. J. Cuervo, Apuntaciones criticas sobre 
el lenguafe bogotano (5th cd., Paris, 1907); G. Baisl, “ Die spanische 
Spraehe," in G. Grdber's Grundriss dcr romantschen Philolugie; 

P. Forster, Spaniseke bpruMehre (Berlin, ibSo); F.. Gorra, Lingua e 
letterati/ra spagnuola delle ovigtni (Milan, 1898); K. Meubndez Pidal, 
Manual elemental ,(te gramdtica itisidrica espailola (M^rid, I9CM) 

F. M. Josselyn, hludes de phonitiqve espagnole (Paris, 1907); C. 
Michaelis, SUidien sur toniaxiischen Wortschbpfung (Leipzig, 1876); 
A. Keller, Historische Pormenlekre det spar.ischen Uprache (Murrhardt, 
189.1); !’■ de Mugiea, Gramatica del cattellano antiguo (Berlin, 1891); 

S, imiliUa, GramiUtm hutirica de la Icngua castellam (Madrid, 1905) : 

J. D. M F'oid, “ 'llie Old Spaniali Sibilants," in i>tudies and Notes tn 
Philology (Harvard University, Canilaidge, Mass., igoo). For 
A-sturian. see A. do Rato y H6via, Vocahulario de las pa’abras y frases 
que se hailan en Asturias (Madrid, 1891), and the t oUcewn de poesias 
en dialecto <isfMzi«»o (Oviedo, 1839): 1“ Navarrese-AragoneiK, see 
J. Bora*!, Dietionario de voces aragomsas (and wl., Saragossa, 1885); 
lor Andalusian, the searching study ot IL Schuchardt in the Zeit~ 
sekrift fUr romaniseke Phtlolpgie, vol. v.; and ior Leonoso, K. Menbn- 
doz I’idal, “ El Dialecto leonito," m th'.' Hevista de arehivos, bibiroieeas 
y snuseos (Madrid, 1906). R, J. Cuervo’s Apuntacianes (noted above) 
is the leading autliority on American Spant.sh. The ioilqwiag publi¬ 
cations may be consiuiiod, but with caution: L. AbeiJIo, Idionta 
naeional de los Argentmos (Paris, 1900); D. Granidu, Xoealmiario 
rioplatense raeomdo (Montevideo, 1890); J. Fernindez Ferraz, 
Nakuallismos de c,osla Siiea (San Jos4, 1892), and C. Gagini, Dkeion- 
Brio de barbarisnios de Costa liiea (San JosA, 1S93): A. Membreiki, 
llondurtSitmos {Teguci((!p.lpa, 1897). See also C. C. Marden, 'l,he 
Phonology of ike Spanish Dialect of Mexico City (Baiiimoru, 1896}; 
J. Siinchea Somoano, Modhmos, kuuciones y timninos mexicanos , 
(Madrid, 189a), and F- Raauos i Duarte, Diecivnario de mcjtcanismos 
(Mexico, 1895): J. de Arana, Dieeionario. de ptruanisnios (Lima, 

1883) ; J. CalcaSn, El CasteUano en Veneeueta (Caracas, 1897). (3) 
PoRTUctwsn.—J. Cornu, " Die portugieswifa Spraehe, in G. 
Grdber's Grundriss der rotnanisektn Philolpgis; F. A. Coelho, 2 heoria 
da congugafao cm Mim e pertugue* (Lisbon, 1871),, and Quesibes 
da lingua poflugueea (Oporto, 1874). For Galician, sga A. Femin- 
doz y Morales’s £n$Byo4 paiUcos ae berettano (Ledn, 18O1); M. K, 
Rodiigucz, Afnmtes gramaticales sobre el romanee gallego de fa 
erdniea teoyema (1* Gorufta, 1898), and Saco Arse, Gramitsea 
gallega {hm>. *888).; fog pthfU diaJoctical vanetieji, see L J. da 
Fonseca, Nofoes de philologia decomodadas a lingoa brasiliona (Kio 
do Janeiro, 1885); J. Leito de Vasconeltoo, DMectes beirBes (Oporto. 

1884) , and Aw te diahete periugais de Macao (Lisbon, 1897). 

Inmoitant aHuilos by many of the above writers, and by other 

philahigists of note, will bo found in fiomBftt'a, the Ktifschrift fiir 
romaniseke Philaiogie, iioa Pevme des langnes,rom9nes,.ifus Jievtsla 
lusitana, the Sexue hispanigue, the BuUetin hUpatmue, Cultnrn 
espaHola and the Axchiv fUr <w Studinm der neumm-Spraeh^. 

(A.,M.-Fa.; j. F.-K.) 

Spanish LwERATCRe 

nve name Spanish, in connestion with literature is now 
goneroUv restricted to works: ia the Castilffln tongue, jn the 
present flirtaete it is taken in the wider sense os embracing 
the literary iirodpgtibns of the ‘whole Iberian Penmstila, with the 
exceptions of Porlj^al and of .GaKwa, the latter of whicli, as 
regards language and Ikcfaturc, hetongs to the P^uguese 
domain. Spanish literature thus considered fails into two 
divisions-rfastilian and Catalan. 

1 . Castilian Literatstre.—Oi Castilian texts now extant 
hone Is of catlicr date fliari thd 12th century, and very probably 
none goes farther back than'iijo'. The text gehefW accepted 
as the oldest-thp of die, Ma^an-mni^, rather 

mxp prhTWfgMy, ffesj^ted bv njort; .historians dfntesrature-— 
iTa frag^W'R ihortseW^tdt^^ pky’kitiinVtb he nicted 
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in the chureh of Toledo «m the feast of £{^ba&^. Manifestly 
an imitation of the Latin ludi represented in France during the 
early years of the leth century^ the Spanish piece cannot have 
been composed much before 1150. 

The national hero Rodrigo Diaz de Biw.r (d. 1099), better 
known in history by the Arabic surname of the CM, was cele¬ 
brated in the vulgar tongue in tw poems, neither 
Poefir. which has come down to us in its entirety. The 
more ancient cantar, usually entitled Poma del 
Cid, since it was originally edited (*779) by Torads Antonio 
Sanchez, relates in its first part tiie valiant deeds (gesta) of the 
Cid subsequent to his quarrel with Alphonso VI.; in the second 
the captuie of Valencia, the reconciliation of the hero with the 
king and the marriage of his daughters with the infantes of 
(^arridn; and in the third the treason of the mfantes, tlie ven¬ 
geance of the Cid, and the second marriage of his daughters 
with the infantes of Navarre and Aragon. The narrative of the 
last years of the Cid, which closes the epic, is much curtailed. 
Wliiht in the Poema the Cid appears as the loyal vast al, de¬ 
ploring the necessity of separating from his king, the Cid of the 
second poem, Crdnica ritnada del Cid, is almost a rebel and at 
least a refractory vassal who dares treat his sovereign as an 
equal. The portion of the Crimea whieli has been preserved 
deals in tlie main with the youth of Rodrigo; it contains the 
primitive version of his quarrel with the Count Gomez de Gormaz 
and the marriitge of the slayer with Ximena, the count’s daughter, 
and also a scries of fabulous episodes, such as the Cid’s journey 
to France to fight with the twelve peers of Charlemagne, &c. 
The Poema, which survives in a 14th-century manuscript, be¬ 
longs to about the middle of the lath century; the form under 
which the Crdtrica text has reached us is at least two centuries 
kter; but, on the other hand, several traditions collected by 
the author bear an incontestable stamp of aa*tiquit5\ ' The 
versification of both poems is irregular. Normally this epic 
measure may be divided into two hcmistichs of sevoi or eight 
syllables each; but here the lines sometimes fall short of this 
number and sometimes exceed it; the strophes follow the model 
of the hisses of the French chansons de geste —that is, they have 
a single assonance and vary greatly in extent. 

A fragment of an epic poem on the infantes de Lora has been 
reconstituted from the Crimea general by Ramfe Menfedez 
Fidid (1896); if similar poems existed on real personages like 
Roderick, or mythical heroc.s like Bernardo del Carpio, they 
have not .surviv^. Still the frequent allusions' in the dbronides 
to the natratives of the furores suggest that Casitdian heroic 
poetry was richer than the scarcity of the monuments now 
extant would lead us to beKcve. Fernda GotizMez, first in¬ 
dependent count of Castile (10th century), has alotw been 
celebrated m a poem oompesed (about 1250 or later) ia single- 
rhyme quatrains. 

With the heroic poetry which takes its themes fnwn thenationM 
history and legends, there grew up in the 13th centuty & sebool 
Poems at of regions and didactic poetry, the most eminent 
iiui representative of whidi is Gonzolo de Berooo (iilSa ?- 
csatary, 1346 J). Thii poet, bom at Berceo (Logronq), 
composed several lives of Spanish saints, and other devotional 
poems, sndt as the Miracles and the Praises of /te ■ Virgin. 
Berceo calls his poems prosa, decir, dietado, indicating thereby 
that Ire intended them to be read redted; not su^ like tlw 
amtares. They we written m smgle-rhyiae quatrains a«»d in 
verses of twdve to iosrteen syllables, according as tKe ending 
of each hemistich is masculine or feminine. In the satOe metre 
were ooBiLpased, also in the r^tb centuiy, two long poems—one 
on Atexander the Great, the ether on Aptfflonius of Tyre^ 
after. Latin and French sources. The authim of the first of these 
poeme contrasts Ws system of versiftartioni Whith hq ealW 
mesOt it dereda, with the merter nSeflia heroic 

pnetvy, iiiad’inteBdcd to be sung; and he deckres dhRt this 
smgfefrhynmqtiatistmfiivrmttoMA per fit giuAama tifi»)cOPsbts 
of cotinted ^duibles. tomposerof calls’this same 

vcrslficaifion ruMtw nmtrioi The^ sing^e-rbjinR qtiatraiR,j(intttH 
dutod in HBithtien ofttbelfFtoath poetiy of^thn izdth'ceTib^ryt.. 
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became from the time of Berceo and the Alixandrt Imd ApAonm 
the regular form in Castilian narrative and didactia poetry, 
and prevailed down to the close of the 14th century. 

To the 13th century are assifrutd a Life of St Mary the Egyp¬ 
tian, translated from the French, perhaps through a Provencal 
version, and an Adoration of the Three Kings, in verses of ei^t 
or nine syllables rhyming in pairs {as, bb, ce, &c.), as well as a 
fragment of a Debate between Soul and Body, in verses of six 
or seven syllables, evidently.an imitation of one of the medieval 
Latin poems, entitled Sixa animi et corporis, nre oldest 
lyric in Castilian, La Rosin feita d’amor, bdongs to the same 
period and protebly derives from a Frebch source ; it bears 
the name of Lope de Moros, who, however, seems to have been 
merely the copyist. Mention may hwe also be made of the 
canligas (songs) of Alphonso the l.eamed in honour of the 
Virgin, although, being in tlie Galician dialect, these properly 
belong to the history of Portuguese literature. 

The 14th century saw the birth of the most original medieval 
Spanish poet. Juan Ruiz, arclipx'iest of Hita (near Guadala¬ 
jara), has left us a poem of irregular composition, Poeieyot 
in which, while reproducing apologues and iits jetn 
from foreign sourcc.s, he frequently trusts to his Csaturr. 
own inspiration. Ruiz celebrates teve and woman; his hook 
is of brten amor, that is, be shows by his own experience end 
the example of those whom he follows how a man may become 
a successful lover. By way of precautioB,'the poet «pr«cnt.'r 
Iiimself as one who.has survived bis illusions, and maintains 
that carnal love {loco amor) must finally give jdace to divino 
love; but this mask of devotion cannot disguise the real char¬ 
acter of the work. The Rimado ie palacio of Pero Lopez de 
Ayak, chancellor of Castile at the end of the 14th century, 
docs not refer exclusively to court life; the author satirizes 
with great severity the vices of all classes of laymen and church¬ 
men. Akin to this Rimado de palaeio are the proverbios mor¬ 
ales of the Jew Sem Tob of Carridn, dedicated to Peter the 
Cruel (13JO to 1369). The Poema de Alfonso Onceno, by 
Rodrigo YaiieZ, is a far-off echo of the epical poems, the hisses 
being superseded by octo-eyltobie lines with alternate rhymes. 
The General Dance of Death and a new version of the Debate 
heiween Saul and Body, both in eight-line strophes of arte mayor 
(verses of twelve sylkibles), and both imitated from French 
originab, are usually referred to this period; they both belcaig, 
however, to the 15th century. 

The word “ romance ” not only siptifies ki Spain, as in other 
Romanic countries, the vulgar tongue, but also bears the speciM; 
meaning of a short epk narrative p>oem (historic _ 
baikd) or, at a kter date, >a short lyric poem. As 
regards the form, the “ ronianee ” (Spanish tl romance, m con¬ 
trast to French, &e., fit romance) is a composition m kmg verses 
of sixteen sySabks ending:with one assenimce; these verses 
are often wree^Iy divided kto tWu short hhes, the first of which, 
naturally, is rhymeiess. Thb being the form of the fdftiiHK 
voise, the Crimea rimada del Cid, «nd even the (though 
in this cose the infiaence of the French afexatldrines is per¬ 
ceptible), might be considered as a series of rtmhnces', and iai 
fact seVenl the old romances of the Cid, wliidt form ea^ an 
independent whole and Were printed asi separate poems in th« 
idth century, ore partly to' M found m the Crietica. Other 
romances, notably ^se deafing with the heroes ofthe CstroExtr 
gian epic, so popular ’in ’Spain, or with thd IsgbnidaTy figures 
which Spanish petriotism opposed to tiie Fbikdb pakdins—as, 
for ewu^e, Boards del'Clrpio, the rival-arid 'the conqueror 
of Rokstd i» Castilian tradition—seem to 'be detached feagM 
ment8'«f the emtiaresde geetd menttoned'fay-Alphonso X. At 
the close of-die. I tphr eeittury, aihd espedady during'the 
the rtniansM, sihiefa had previousV padsedi from nMOtb'to 
mmithy began to be written down, andatftervtordt to barpiimed, 
at first t <to brba(bheets (^npas and 'nAstqBfintly in 

tolleotians i(rMMMetnn)':}< tha^inre-eiti^ fsttora^Stoleetions; 
m whibh romances Of aeipjf. dlffettnt daitol illiaiittter and: 
suliitot arh pa^nasd itogetMt,! dr are oaiMnank nstrictod to 
8' idngte 11^0^' dt pertpnage (for toaaafip^ the MeMaKonir 
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ill CM). In such romanceros the epic verse is usually 
regarded as octosyllabic and is printed as such; occasionally 
certain editions divide the romance into strophes of four verses 
{cuarletas). 

King Alphonso X. (d. 1284), under whose patronage were 
published the rode entitled Las Side partidas and several great 
Prm scientific compilations (such as the Libras de astro- 
Cbromiein, nomia and the Lapidario), was also the founder of 
tstb-ieth Spanish historit^aphy in the vulgar tongue. The 
Cautariet, Crdnica general, composed under his direction, consists 
of two distinct parts : the one treats of universal history from the 
creation of the world to the first centuries of the Christian era 
{La General e grant historia); the other deals exclusively with 
the national history (La Crdnica 6 Historia de Espaiia) down 
to the death of Ferdinand III. (1252), father of Alphonso. The 
main sources of the Crdnica general are two Spanish ecclesiastical 
chroniclers of the i.tth century—Lucas of Tuy and kodrigo of 
Toledo; both wrote in Latin, but their works were early trans¬ 
lated into tlic vernacular. In the Historia de Espana, printed 
in its true form for the first time in 1906, are collected many 
legends and occasional references to the songs of the juglares 
(for the purpose, however, of refuting them), the narrative 
relating to the Cid being partly based on an Arabic text. This 
portion, as recast in the Crdnica de Castilla compiled by order 
of Alphonso XL, was published apart by Juan de Velorado 
under the title of the Crdnica del Cid (1512), and has often been 
reprinted. Alphonse’s example bore fruit. In the 14th cen¬ 
tury we find another Crdnica general de Espana at de Castilla, 
constructed on the model of the first and embracing the years 
1030-1312; next, the Grant crdnica de Espana and the Grant 
Crdnica de los conqueridores, compiled by command of the grand 
master of the order of St John of Jerusalem, Juan Fernandez 
de Heredia (1310-1396), about 1390. Special chronicles of 
each king of Castile were soon written. Our information 
is defective regarding the authorship of the chronicles of 
Alphonso X., Sancho IV., Ferdinand IV. and Alphonso XI.; 
but the four following reigns—those of Pedro I., Henry IL, 
John I. and Henry III.—^were dealt with by Pero Lopez de 
Ayala; here we recognize the man of literary culture who had 
acquired some knowledge of ancient history, for the form of the 
narrative becomes freer and more personal, and the style rises 
with the thought. Alvar Garcia de Santa Maria and other 
writers whose names are not recorded probably compiled the 
chronicle of John IL; the events of Henry IV.’s disastrous 
reign were related by Diego Enriquez del Castillo and Alfonso 
Femdndez de Pnlencia; the triumphs of the Catholic sovereigns 
Ferdinand and Isabella by Fernando del Pulgar and Andris 
Bemildez. With these royal chronicles should be mentioned 
some biographies of important persons. Thus in the 15th 
century toe chronicle of Pedro Nino, count of Buelna (1375- 
1446), by Gutierre Diez de Games; that of Alvaro 

nrep M.jg Luna,' constable of Castile (d. 1453); and a 
curious book of travels, the'narrative of the embassy sent by 
Henry III. of Castile to Timur in 1403, written by toe head of 
toe mission, Ruy Gonz&lez de Clavijo. 

The other productions of Castilian prose in the i3to and 
14th centuries are for t^e most part didactic and sententious 
p compositions, which, however, contain iUnstrations 
of Dastein origin. The Spanish translation 
istbaad i<rf Kdila and Dimna, made direct from an Arabic 
! I text, dates from the middle of toe igth century, 
Ctatarin. romance of toe Seven Sages (Sindibad), 

translated under the title <A Libro de los engoAos d asaya- 
mientos de las mageres, is referred to 1253. From-the second 
half of the igfh century the collections of aphonsms, dits, 
apologues and mdral tales become very numerous: of 

ail> verskms of ihadSiecrt/uivsecreiiiirum, attributed in the middle 
ages to Arbti!ifle;'lMiM (which is entitiad Forufaid«ias|^orti2aiif», 
next the'PraverbiK iaiiiaas,‘iliiei.Hocadet .de on or Idbro it 
bonium, Sty It ptrUa veA, toe Lidm de los gates, which is 
denvedifnxn toriNafratfoMss of Odo of Cheriton. l^nng the 
fint.half tS tite ^to dentu]^'^ of .^phtmao X,, too 


[UTERATTOUE 

infante Juan Manuel, wrote the various works which place him 
in the first rank of medieval Spanish prose writers. The best 
known is the collection of tales, many of them borrowed from 
Oriental sources, entitled El Conde Lucaturr; but, besides this 
contribution to literature, he wrote graver and still more didactic 
treatises. The knowledge of antiquity, previously so vt^e, 
made remarkable progress in the 14th century. Curiosity was 
awakened concerning certain episodes of ancient history, such 
as the War of Troy, and Benoit de Sainte-More’s poem and the 
Latin narrative of Guido delle Colonne were both translated. 
Lopez de Ayala translated, or caused to be translated, Pierre 
Bersuire’s French version of Livy, Boetius and various writings 
of Isidore of Seville and Boccaccio. 

While the Carolingian cycle is mainly represented in Spain 
by assonanced romances, of which the oldest seem to be frag¬ 
ments of lost poems by the juglares, the British cvcle 
(Lancelot, Tristram, Merlin, &c.) is represented 
almost exclusively by works in prose (see Romance)j 
Tho.se narratives are known only in 15th and i6th century 
editions, and these have been more or less modified to suit 
the taste of the time; but it is impossible not to recognize 
that books such as El Baladro del sabio Merlin (1498) and La 
Demanda del sancto grial (1515) presuppose a considerable 
antecedent literature of which they are only the afterglow. 

! The principal French romances of the Round Table were trans- 
I lated and imitated in Spain and in Portugal as early as the first 
half of the 14th century at least; of that there is no doubt. 
And, even if there were not satisfactory testimony on this point, 
the prodigious development in Spanish literature of the cahed- 
lerias, or “ books of chivalry,” incontrovertibly derived from 
fictions of Breton origin, would be proof enough that at an early 
date the Spaniards were familiar with these romantic tales 
derived from France. The oldest work of the kind is El Cabal¬ 
lero Cijar, composed at the beginning of the 14th century, 
but the first book of real importance in the series of strictly 
Spanish caballerias is the Amadis de Gaula. Certain considera¬ 
tions lead one to seek for the unknown author of the first Amadis 
in Portugal, where the romances of the Round Table were more 
highly appreciated than in Spain, and where they have exer¬ 
cised a deeper influence on the national literature. To Garci 
Rodriguez de Montalvo, however, falls the honour of having 
preserved the book by printing it; he made the mistake of 
diluting the original text and of adding a continuation. Las 
Sergos de Esplandidn. Allied to Montalvo’s Amadis wito its 
supplementary Esplandidn (1510) are the Don Florisando 
(1510) and the Idsuarte de Greeia (1514)) the Amadis de 
Grecia (1514), toe Don Floristl de Niguea (1532-1551), &c., 
which form what Cervantes called the ” Amadis sect.” Parallel 
with the Amadises are the Palmerines, the most celebrated of 
which are Palmerin de Oliva (1511), Primaleon (1512), and 
Palmerin de Inglaterre, which was first written in Portuguese by 
Moraes Cabral. None of those caballerias inspired by the 
Amadis were printed or even written before toe i6th century, 
and they bear the stamp of that period; but they cannot be 
separated from their medieval model, the spirit of which they 
have preserved. Among the caballerias we may also class 
some narratives derived from the Carolinj^ epic—^the Historia 
■ del emperador Carlomagno y de los dace pares, a very popular 
version still reprinted of the French romance of Fierahas, the 
Espejo de caballerias, into which has. passed a large part 
of Boiardo’s Orlando innamorato, toe Historia de la reina 
SibiUa, &c. 

The first half of the i5to century, or, what comes almost to 
the same thing, the reign of John II. of Castile (1407-1454), 
is characterized as regards his literature (t) by the Paatryos 
development of a court poetry, artificial and pre- ssth 
tentions; (a) by toe influence of Italian literature Ctaimy. 
on (^tilian p^e and poetry, the imitation of Boccaccio 
and Dante, espedaUy of the latter, wdiich introduced into 
Spain a likmg iot allegory; and (3) by more, assiduous 
intercourse 2dto antiquity. Aftor toe example .of toe Pro¬ 
vencal troubadours; whose litenry doctrines i|Bd,.«iade their 
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■way into Castile through Phrtugal and Catalonia, poetry was 
now styled the arte de trobar. The arte de trobar is strictly 
“ court ” poetry, which consists of short pieces in complicated 
measures—love plaints, debates, questions and repartees, 
motes with their glosas, burlesque and satirical songs—verse 
wholly “ occasional ” and deficient in charm when separated 
from its natural environment. In order to understand and 
appreciate these pieces they must be read in the collections made 
by the poets of the time, where each poem throws light on the 
others. The most celebrated cancionero of the 15th century 
is that compiled for the amusement of his sovereign by Juan 
Alfonso de Baena; it is, so to .say, the official collection of the 
poetic court of John II., although it also contains pieces by poets 
of earlier dates. After Baena’s collection may be mentioned 
the Cancionero de SMiga, which contains the Castilian poems 
of the trobadores who followed Alphonso V. of Aragon to Naples. 
These candoneros, consisting of the productions of a special 
group,were succeeded by collections of a more miscellaneous char¬ 
acter in which versifiers of very different periods and localities 
arc brought together, the pieces being classed simply according 
to their type. The earliest genume Cancionero gemral (though 
it does not bear the title) is lhat compiled by Juan Fer- 
ndndez de Constantina, which appears to have been issued 
from the Valencia press at the beginning of the i6th century; 
the.second, much better known, was published for the first 
time at Valencia in 1511 by Hernando del Castillo. The other 
poetic school of the J5th century, which claims to be specially 
related to the Italians, had as its leaders Juan de Mena, author 
of the Cororuxeidn and the Laberinto de fortuna, and the marquis 
of Santillana, Inigo Lopez de Mendoza, who in his sonnets was, 
perhap.s, the first to imitate the structure of the Italian hendeca- 
syllabics. With those two chiefs, who may be designated 
j)octas as distinguished from the deddores and the trobadores of 
the candoneros, must be ranked Francisco Imperial, a Genoese 
by descent, who at a somewhat earlier date helped to acclimatize 
in Spain the forms of Italian poetry. The marquis of Santillana 
occupies a considerable place in the literature of the isth, 
century not only by reason of his poems, but through the sup¬ 
port he afforded to all the writers of his time, and the impulse 
he gave to the study of antiquity and to the labours of trans¬ 
lators. In the next generation the most prominent figures are 
Gomez Manrique and Jorge Manrique, the latter of whom has 
produced a short poem which is a masterpiece. 

With tlie exception of the chronicles and some caballerias 
the prose of the 15th century contains little that is striking. 
Pmeot The translation of Virgil by Enrique de Villena 
tstb is ponderous and shows no advance on the ■versions 

Century. of Latin authors made in the previous century. 
A curious and amusing book, full of details about Spanish 
manners, is the Corbacho (1438) of the archpriest of Talavera, 
Alfonso Martinez de Toledo, chaplain to King John II.; the. 
Corbacho belongs to the numerous family of satires against 
women, and this title, by which it is commonly known— 
borrowed from a work of Boccaccio’s, with which it has 
otherwise nothing in common—indicates that he has not 
spared them. 

The ancient liturgical Spanish theatre is known to us only 
by fragments of the play of the Magian Kings, already 
mentioned; but certain regulations given in the 
Side portidas (compiled between lajz and 1237) 
prove that such a theatre existed, and that at 
the great festivals, such as Christmas, Epiphany and Easter, 
dramatic representations w’ere given in church. These repre¬ 
sentations, originally a simple commentary on the liturgy, were 
gradually adulterated with buffoonery, which fre^ently 
brought down the censure of the clergy. Alphonso X. even 
thought it necessary to forbid the " eleiks" playing juegos de , 
escamios, and permitted in the sanctuary Oiiiy dramas destined 
to commemorate the princip^ episodes of the life of Christ. 
Of all the Church festivals, the most popnlw in* ^ift was that 
of O^us Qffisti, instituted Urban IV. in 1*644 At an ea^ 
date tht cetebiation of this festival wat^'hccoinpithkd srith- 
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dramatic performances intended to explain to the faithful the 
eucharistic mystery. These dramas, called autos sacramentales, 
acquired more and more importance; in the 17th century, with 
Calderdn, they become grand allegorical pieces, regular theo- 
ii^ical dissertations in the form of dramas. To the auto saera- 
mental corresponds the auto al nadmiento, or drama of the 
Nativity. In Spain, as elsewhere, the secular theatre is a 
product of the religious theatre. Eiqielled from the Church, 
the juegos de escamios took possession of the public squares and 
there attained free development; ceasing to be a mere travesty 
of dogma, they developed into a drama whose movement is no 
longer determined by the liturgy, and whose actors are borrowed 
from real life in Spanish society. This new theatre begins 
towards the close of the 15th centuiyy with the pastoral pieces 
of Juan del Encina, which, after Virgil’s example, he calls 
eglogas. Genuine shepherds are the interlocutors of these 
bucolics, into which are also sometimes introduced students, 
and Lucas Fernandez, a contemporary and pupil of Encina’s, 
introduces gentlemen and soldiers. A book which, strictly 
speaking, does not belong to the theatre, the Tragicomedia de 
Calixlo y Melibea, much better known as La Celestina, caused 
the new theatre, still rudimentary in the attempts of the school 
of Encina, to make a step onwards. This astonishing novel 
taught the Spaniards the art of dialogue, and for the first time 
exhibited persons of all classes of society (particularly the 
lowest) speaking in harmony with their natural surroundings. 
The progress caused by the Celestina may be estimated by means 
of the Propaladia of Bartolomd de Torres Naharro, a collection 
of pieces represented at Rome in presence of Leo X. Torres 
Naharro is thought to have borrowed from France the division 
of the play into “days ” (jornadas); shortly after Naharro we 
find the comedy of manners in Lope de Rueda, whose dramatic 
work is composed of regular comedies constructed on the model 
of Italian authors of the beginning of the i6th century, and also 
of little pieces intended for performance in the intervals between 
the larger plays (eniremeses and pasos), some of which are models 
of sprightly wit. Some of Naharro’s, and especially of Rueda’s, 
pieces foreshadow the comedy of intrigue, which is emphatically 
the type of the classic stage. But to reach Lope de Vega, the 
Spanish stage had to be enlarged in relation to national history. 
A poet of Seville, Juan de la Cue^va, first brought cm the boards 
subjects such as the exploits of the Cid, Bernardo del Carpio, 
and others, which had previously been treated of only in the 
romances. To a poet called Berrio, of whose work nothing has 
been preserved, are attributed the comedias of Moors and 
Christians, in which were represented famous episodes of the 
age-long struggle against the infidel. And it was at this period 
(1585) that Cervantes experimented in the drama; in his 
Tratos de Argel he gives us a picture of galley-life, recollections 
of his long captirity in Algiers. There is no need to linger o^ver 
the attempts at tragedy of the ancient type by Jerdnimo Ber- 
mfidez, Cristdbal de Viruds, Lupercio Leonardo de Argensola, 
&c., the wily successful specimen of which is the Numanda of 
Cervantes 7 these ■wrks, mere exercises in style and versification, 
remained without influence on the development of the Spanisl 
stage. The pre-classic period of this stage is, as r^ards dramatic 
form, one of indecision. Some write in prose, like Rueda; 
others, like Naharro, show a preference for the redondiUas of 
popular poetry; and there are those again who, to elevate 
the style of the stage, versify in hendecasyllabics. Hesitation 
is also e^vident as to the mode of dividing the drama. At first a 
division into fiveacts,aftertbe manner of theancients.isadopted, 
and this is followed by Cervantes in his early pieces; then 
Juan de -la Cueva reduced the five acts to four, and in this he is 
imitated by most poets till the close of the i6th century (Lope 
de 'V(^a himself in his youfli composed pieces in four acts). 
Francisco de Avendafio divided his Florisea into three acts as 
early as 1551, but his exam^fle was not followed tiU about forty 
ytais later, when this division was genenfiy adopted in ail 
dramatic wOriK—with the eteception of rtiort pieces like the 
ha (prdogue), the minpids, the paro> the llofle (different kinds 
tU'tmr’aeie'jlt ' •"'■ ■ .. ■ ii-'' 
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The golden age of Spanish litemture briongs to the i6tli and 
17th centuries, extending appraximately irom 1550 to 1:650. 
cituieAgt, to the reign of the Catholic sovereigns 

ttikimi there exists, strictly spealclng, only a Castilian 
i 7 rt literature, largely ivtfhienced by imitation first of 
Centories. prance and then of Italy; the union of the two 
crowns of Aragon and Castile, and .‘ifterwards the advent 
of the house of Austria and the king of Spain's election 
r,s emperor, achieved the political unity of Spain and the 
unity of Spanish literature. After the death of Philip IV. 
(1665) the light went out,; the nation, exhausted by wars 
and bad administration, produced notbihg; its literary genius 
sank in the general docline, and Spain was destined ere long 
to fall again under the influence of Fnmce, to which she bad 
submitted during the first period of the middle iiges. In the 
16th and 17th centuries the literature v/as eminently national. 
"Vet in certain'kinds of literature the Spaniards continued to 
seek models abroad. 

Lyric poetry, especially that of the more ambitious order, 
is dways inspired by the Italian roasters. An irresistible 
tendency kads the Spanish poets to rhyme in 
hendecasyllabies—^as the marquis of .Santiilana had 
formerly dOtie, though hi.s attempts had fallen 
Mito oblivion~and to group their verses in tercets, octaves, 
sonnets and candones (mfmnt). Juan lioscan, Gorcilaso de la 
Vega and Diego Hurtado dc Mendoaa arc the recognizeij chiefs 
of the school al Mlice modo, and to them belongs the honour 
of having successfully transplanled to Spain these different 
forms of verse, arid of having enriched the poetic language of 
their country. The defects of Boscan and Mendoza (.such as 
certain faults of rhythmic accentuation) were corres tod by their 
disciples Gutierre dc Cetina, Gregorio Silvestrc, Hernando de 
Acuna, by tlie poets of the so-called school of Seville, headed 
by Fernando de Herrera, and also by those of tlie rivol school 
of Salamanca, rendered famous mainly by the in.spircd poetry 
of Luis Ponce de Le6n. Against these innovators the poets, 
ioitiiful to the old Gastilian manner, the rhymers of redmdiUas 
and romances, held their own; under the direction of CristdbaJ de 
Castillejo, they carried on a fierce war against the " Petrarch- 
ists.” But by Uie last tiiird of tlie 16U1 century the triumph 
of the new Italian school was assured, and no one any longer 
thought of reproacliing it for its exotic flavour. Still at this 
period there was a schism between the higher poetry and tlie 
other varieties: in Uie former only the hendccasyllabic and the 
heptasyilabie (qnebrado) were employed, while the popular 
poets, or those who affected a more familiar tone, preserved 
the national metres. Almost all the poets, however, of the i6tb 
and 17th centuries tried their powers in both kinds of versifica- 
tioD, using them in turn according to the nature of tlieir sub¬ 
jects. Thus Lope de Vega, first of all, who wrote La Deafoniea 
(1598), La Hermosttra de Angiliea (i6oi). La Jerusalem con- 
quistaia (1609), in Italian wrse.s and in octaves, compo-sed his 
long nawative poem «m Isidore, tlie patron of Madrid (15991), in 
guinliUas of octosyllabic verse, not to mention a great number 
of romances. As regards this last form, previously disdained 
by artistic poets, de Vega gave it a prestige that brought 
it into favour at court. A host of poets were pleased to recast 
the old romattets or to compose new ones. The i7.th century, 
it may be said, is characteited by a superabundance of lyric 
poetrjr, to which tlie establishment of various literary academies 
contribute Of this enornums mass of verses of aU sorts little 
still surnvea; the names of most of the’ versifiers must be ' 
emitted, and in addition to those aheady cited it will be sufiir 
cient to mentkm Gdngora and Quevedo. Gdngora is e.specially 
Jamous as the founder of the “ ouhijfrt ’’ school, as the introducts- 
into Castilian poetry of a periphrastic style, charaoteriasd by 
oonorous diction and lairtificild asrrruigemonts of phrase. The 
Spaniards have gweh theaname of to, this eeoentrk atyle, 
with its system (^rnsumtibased on Lada .syntax; but Gdagora, 
a poet of realh’ great pow«si|».ihad begen'b^ter,.and as often as 
be is cmttectM mth iirogna^ ha &)d» 4 nw poetie accents, 
ingenious ideoe and felicitoue expressions. Qu^xedo, much 


grmior in prose than in yersc, displays real power only in satire, 
epigram .and parody. There is in some of his serious pieces tiie 
stuff of a Juvenal, and his satiric and burlesque romances, of 
which several are written in slang (germania), arc in their way 
little masterpiece.^. Another eommonplace of Spanish poetry 
at this period was epic poetry after tie style of Tas.so’s Geru- 
salemne. Those intermiuable and prosaic compositions in octavos 
reales do not approach their model; none of tliem can even be 
compared in style, elevation of thought and beauty of imagery 
to Camoens’s Lusiadas. They are in realit)’ rhymed ehronides, 
and consequently, when the author happens to have taken 
part in the events he narrnlc.s, they have a genuine hrilorica! 
interest. Such is the rase with Alonso de Ercilla's Araucam, 
of which it m.ay be said Uiat it was written less witli a pen than 
with a pike. In burlesque poetry the Spaniards have been 
more successful: La Galmnaquia of Lope dc Vega, and La 
Moschea of Viliaviciosa (d. 1658) are agreeable e.xamples of 
witty invention. 

The departments of imaginative literature in which the 
geniu.s of the new Spanish nation revealed itself with most 
vigour and originality arc the novela and the 
drama. By novela must lie understood the novel of * *'"■ 
manners, called picaresca {hom picaro, a rogue or “ picaroon ") 
because of tlie social status of the heroes of Uiose fictions; and 
this type of novel is a Sp-anish invention. The pastoral romance, 
on the other hand—the best-kiio'wn examples of which arc the 
LHana of Jorge de Montemayor, continued by Alon.so Pertz 
and Caspar Gil Polo, the Galatea of Girvanles, and the Arcadia 
of I.opc de Vega—at; well as the novel of adve.Jtiirc begun by 
Cervantes in his Novclas exemplares, and cultivated after him 
by a host of writers, is directly derived from Italy. The Arcadia 
of Saunazaro is tlie source of the Diana and of eJl its imitations, 
just as the Italian novdlieri are the masters of mo.st SpanisJi 
imelistas of the 17th century. The picaresque novel starts in 
the middle of tlie 16th centuty with tlie Vida de Lazarillo de 
Tomes, sus fortunas y adversidades; Uie impetus was given, 
and the success of LaeariUo was .so great that imitators soon 
appeared. In 1599 Mateo Alcindn publislicd the first part of 
the adventures of anotlier picaroon, Guzman dc Alfarai-he; 
before he could i.ssuc the sequel (r6o4) he was anticipated (1602) 
by an unscrupulous ri™!, whose continuation vas on a low^cr 
plane. Quite unlike that of the Lamrillo, the style of Mateo 
AlcmAn is eloquent, full, witli long and learned period.s, some¬ 
times diffuse. Kothing could be more extravagiail and more 
obscure than the Jiistory of Justina the beggar woman {La 
Picara Justina) by Francisco Lopez de Ubeda (1605), which is 
generally (but perhaps ■wrongly) said to be a name assumed by 
the Dominican Andres Perez. A long scries of similar tales 
continued to be published by ■writers of considaable merit (sec 
Picaresque Novel). 

By degrees the picaresque romanee was combined with the 
novel of Italian origin and gave rise to a new tj^ic—lialf novel 
of manners, half romance of adventure—of which the character¬ 
istic example appears to be the Marcos de Obregdn (i6j8) 
of Vkenle Martinez Espincl, one of the best written works of 
the T7th centuty. To the same class belong almost all the novels 
of Alonso Jerdnimo de Salas Barbadillo, Luiz Velex dc Guevara 
and Francisco Santos’s popular pictures of life in Madrid, Dia 
y noehe de Madrid (1663), PeriquUlo, d de las gattineras, &c. 
On the other hand, the novels of Tirso de Molina (Los Cigarrales 
de Toledo., 1624), Perez de Montalbdn (Para todos, 1632), 
Majtia de &yas (Novdas, 16,35-1647), are more in the manner of 
the Novdas exemplares of CetVantes, and consequently of the 
Itfdian type. Among the so-called historical romances one only 
deserves to be mentioned—the, Guerras civiles de Granada 
(1595-1694) by Ginds Perez cfc Uita, which-deals with .Gie last 
years of Uic Idngdom of Granada apd the insurrection of the 
i Moors of the AJpujarras in ,the time of Phil^ II. Don Quixote 
(i6osy 11615), the masterpkce.of .Cervantes, k too great a wprk to 
be teeated with otheWj, »ndj moreover,,,it does not.fall,swejily 
within,-the liipits pf.any’df .the classes ji^ mehtipn^., 

.to- bei .defined,,it mgy ha described, as. the jxpince 6 i 
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i6tli and 17th .caatuiy ^^m. :C«va|ktes ijB(k>ttbt«41y awed Be^Ql,: P%:k.,wcroi subj^^ to ,tto 

iHuch to lubprcdeccBsors,notably to.tUe£cW;picar)s&qwe romancetr'S that trf Mndrid, whicb cpuJp, pnlytW^n ,tihe applause„f 4 W 
who came before lura,i but.lte considerably enUrged the.scope by copying as exactly,.as possible .the uianner ca yte ig^t 
f tiie typo, and strengthened the .fraraowork of| the story by a initiator. . Lope kft lus jpark ■,(» all vaneties of the 
lofty tnoral ide.t. Illsmainpurpose was not,so much toridicule but djd not iltam equgl exccHen^<in all. lie- was espcwaiV 
the books of chivalry, which were alfcady out of fashion by hia successful in the comedy of intrigue .(enredo), of the cft^ y 
time, but to show by an example pushed to absurdity the danger espada class, and in dramas whose .subjects are denvoqiftojp 
■of those prejudices of pure blood and noble race with which national hisjtor^. His roost, incontestable m^it ^s to liatw 
three-fourths of tiic nation were imbued, and which, by tlie given tine Spanish stage a range and scope of which it hw 
Scorn of all useful labour wWdi they invdvod, were destined to not been previously thought capable, of, hayipg taught 
bring &iain to ruin. The lesion is aU the more effective, as his eontemporaries to invent draniatic situations apd to carry 
Cervantes's iudaigo, although ridiculous, was nut put beyond on a plot. It is true he produced little ttot is.peif^t: hispro- 
the pale of the reader's sympathy, and the author condemns digious fecundity and feility allowed him no Rme to Deptt^ 
only tl’.e exaggeration of tlic cltivalrous spirit, and not true his werk; he wrote negligently, considered the stage an infenw 
ojurage and devotion, wlicn these virtues Irave a seriou,s object, department, good for tlie vulgo, and consoquptly did tncrt- 
VVliat happened ,to Gusman de AllaraJte happened to Dm itworthyoftheBameestecinaBlyricornarrativepoetrji.tnpdellM 
4 ^mxotv» in. i6i4 «v ppurrous second part of tlic tidvcnturcs of on tfie llalians. L>opos first pupils exag^crjkted. sornf of ,^is 
Don Quix>jte made its appearance; (icrvaiitcs was thus roused defects, but, at tlie same time, eitoh, aocordiogitp hfeown tastf, 
from inactivity, and the following year gave to the world tine widened the scope of the^ cmedia. Antonio Mirq,de ,^qs«^ 
true second part, which instantly eclipsed Avelkincda’s hnitation. and Luis Veiez de Guevara were successful, especially m tcagtc 
Tlie .stage in the 17th century m some measure took die histories and (omedioi divfrns, Gabriel TiUeg, better knwm 
place of the romances of the previous age; it is, as it wore, the under the pseudonym of Tirso de Molina, one of the.most flexible. 
Drama at medium of all the memories, all tlie passiciis, ingenious and inventive of the dromatists, dir-plpycd ijo less 

t ub and aU the aspirations of die Siianisli people. Its talent in the comedy of contemporarj' manners ^fian in.his^a^l 

Centary. style, being that of the popular pootiy, made it drama, El Burlador de Scmllf Juan) a reckoaea ,fl»s 

accessible to tlie most illiterate classes, and .gave it an im- masterpiece; but he shewed, liimself a muc^ greater, poet-in 

nienso range of subject. The Bible, the live.s of the martyrs, El Vergonmo tn palacio, Don Gil de las Caisas Verdn iqnd 

national traditions, the clironiclcs of Castilo and Aragon, Marta, la Piaiasa. Finally. Juan Huiis de Akicon., the most 

foreign histories and novels, even the daily incidents of con- serious and most observant of Spanish ,drania|ic poets, fiucqess- 
temporary Spanish life, the escapades and nightly brawls of fully achieved the comedy of c\ma£tet'm.La Vsrdad^ofpema^, 

students, the gallantries of die Calk Mayor and the Prado of closely followed by Cori^ijle in his Menieur, Most of the 

Madrid, balcony escalades, sword-thrusts and dagger-stobs, remaining play-Jwrhcrs did litde but increase the numlMr of 
duels and murders, fathers befooled, jealous ladies, pilfering comdias; they added nothing to the real ele^nts of 
and cowardly valets, inqui.sitivc and sprightly waiting-maids, drama. The sei-ond epoch of die classjeal drama .is iepres«itOT 
sly and tricky peasants, fresh country girls—aU are turned to mainly by Pedro Calderwi de la Barca, the SpMish dranjatoat 
dramatic account. The enormous mass of plays whh whicii who has obtained most celebrity abroad,, where bis piews hatfs 
the literature of Uiis peruJ is inundated may be divided into two been much .studied and admired perhaps extrav^andy,), .Jt.is 
great classcs—sccular tuid rdigioua; tkc latter i?iay be sub- Calclfti^Q who first maUo honwrj or iBore correctly the .pouati of 
divided into (1) the litiirgicai jilay, i.e. the emta eidwr sacra- honour, on essential motive in the conduct ©f his person^es(<!.g* 
mental or al mcimieulo, and (2) the comedia divina or tlie A’lMAh'csitf wi/Kniva);!! ishe also whomade the 
(omedia de sanios, ivhicli lias no liturgical ckmeiit, and differs y M^anhiunifonn even to nionotony, and gave the comic part 
irom a secular plav only in tlic fact tl^tdie subject is religious of the parioso (confidential valet of the cabdlero) a r^a^ 
and frequently, as one of die names indicates,, derived from the which it never previously fiossessed. There K depth poetry- 
biography of a saint. In the secular drama, classification might in Calder.'m, but also vagueness and bad tote. His “sat 
be carried almost to any extent if the nature of die subject be philosophic drama, La Vida es suem, b a bold and sublime 
as the criterion. It will be sufficient to distinguish the idea, but mdistinct and feebly worked out; ins 
emnedia (i.e. any tragic or comic piece in throe acts) according mentales give evidence of extensive thedogicw knowledge ai» 
to the social types brought on die stage, the equipment of die dexterity in dramatizing abstractions. Coldeion imitated, 
actors, and the artifices resorted to in tlw representation. Wc as Lope bad been, by exaggerating hisimanner nndpenw?^^ 
have (i) die which represents everyday his excellentos. Two contemporanw deserve to be ca^ 

incident, die actors belonging to the middle class, simple cabaV along with him—Francisco de Rojas Zonll^.^hor of me 
isros, and consequently wearing the garb of ordinary town life, of historic play Del Rey ahajo niuguno, and Augustm Moreto, 
which the chief items were the cloak and die sword; and (2) the author of swne pleasant comedies. Amouf those vdio wilted‘ 
camedia de ieatro w de ruido, or agaiai, de iratnoya or de aparencias in a less ambitious vein, mention must be made of Lu:s QuiSonas 
(j.e. the theatrical, spectacular or scenic play), which has kings de Benaveote, -a skilful writer <4 tntrenUses. . ■ 

and princes for its drama'» personae and makes a great display A new manner of writing appears with the revival of warning; 

of mechanical devices and decoraiions. Besides the comedia, the purely objective style of the old chroniclers, accurmuatiag 
the classic stage has also a series of litde pieces subsidiary to die one fact after wiothrt, without showing logical > meiery. 
play proper: the ko, or prologue; the a kind of inter- connexion or expressing any opinion,, on'men or , 

hide which afterward develcjied into the sainele-, the baile,.fir, things, began to be thought puerile. An f^t^pt was naaM 
ballet accompanied with singing.; and the .gariuela, a sort of to treat the history of Spain in the manow, .of, Livy, SAnuw 
operetta thus named after the rtyal residence of La Zarzuelf, and Tacitus,, wliose methods of narration wefe dWtttly adopted^ 
vdicre the kings of Spain had a theajxe. As to the dramatic The. 16th. .century, however, still :preaente, certem cimmiei^ 
poets of the gdden age, even morenumerovB than the lyric pofite; of the medieval type, with more etu^tyon^iwecism 
and the romancers, it is difficult to group them., All are more promise of a critical faculty'. Zp ErdnUa de 

or less pupilft or iraitatpi^ of the greftt Ouiol- of^the uew sehooi, by Azjobr^io de Morales* the C 09 vpmd %9 cw EfCsDro 

Lope Felix de Vega Cajpio; everything has ultimately to be d® ;Garff5ay;.nnd the Bistoriv general ip las:Infias(mii^l§l*^, 
brought back to,lum whom the Sp^uuds calf the “ monster of by Antonio de Herr^, are. as atyte ja- -pa^ 

Mature,” Among Ix^’s, contemporaries only a few poets; 0 f tiajuoJio^ eff thp last chropicles'di.Oastilei Jqr6ii^d;de 
Valencia—Caspar Honorat'de, .^uilnr Frwcisco is qntfhj^(}aiIy,.,a.achplaf,7,,po ppe ip -the,, 

Tjiireega, Guillen do Castro,,flteiAothor.cd die as floi 4^ how- to, hjiji to fmooput do^otePte toW '^bWI -y 

ium which Corneiikidertyffd Jto m^pirati<m>--4qpped,A.Sf|Mi|ll th6;piuipoBft of,comptet»ig a»dcortectH»R|thf.maptiv»te».pp 
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imrient cJimnide*; his Andes de la eorona it Aragin 5 s a book 
trf great value, though witten in a laboured style. With Juan 
de Mariana history ceases to be a mere compilation of facts or 
a work of pure erudition, and becomes a work of art. The 
Histma it Esfana by the celebrated Jesuit, first written in 
Latin (159*)'in the interest especially of foreigners, was after¬ 
wards rendered by its author into excellent Castilian; as a general 
survey of its history, well planned, well written and well thought 
out, Spain possesses nothing that can be compared with it. 
Various works of less extent—accounts of more or less important 
episodes in the history of Spain—may faike their place beside 
Mariana’s great monument: for example, the Guerra de Granada, 
by Diego Hurtado de Mendoza (a history of the revolt of the 
' Moors of the Alpujarras under Ailip II.), written about 1572, 

■ immediately after the events, but not published till 1627; 
the narrative of the expedition of the Catalans in the Morea in 
the 14th century, by Francisco de Moncada (d. 1635); that of 
the revolt 'Of the same Catalans during the reign of Philip IV., 
by Francisco Manuel de Melln, a Portuguese by birth; and that 
of the conquest of Mexico bj' Antonio de Solis. Each of these 
writers was more or less inspired by some Latin author, one 
preferring Li'vy; another Sallust, &c. Most of these imitations 
are somewhat stilted, and their artificiality in the long run 
proves as fatiguing as the hea'vine.ss of the medieval chroniclers. 
On the other hand, the historians of the wars of Flanders, such 
as Carlos Coloma, Bernardino de Mendoza, Alonso Vazquez 
and Francisco Verdugo, are less refined, and for that very reason 
are more -vivid and more capable of interesting us in the struggle 
of turn races so foreign to each other and of such different genius. 
As for the accounts of the transatlantic discoveries and con¬ 
quests, they are of two kinds—either (i) memoirs of the actors 
or witnesses of those great dramas, as, e.g. the Histma verdadera \ 
de la cmuiuista de la nueva Espaha, by Bernal Diaz del Castillo 
(1492-1581), one of the companions of Cortis, and the Histma 
'de las Indies, by Bartolom6 de las Casas, the apostle of the 
Indians; or (2) wwks by professional ■writers, such as Francisco 
Lt^ez de Gdmara, official historiographers who -wrote in Spain 
on information sent to them from the newly-discovered lands. 

Letter writers, a rather numerous body in Sipanish literature, 
are nearly related to the historians; in fact, letters -written to 
be read' by others than the persons addressed, or 
tmten. revised afterwards, ore only a method 

of writing history in a familiar style. Fernando 
del Pulgar appended to his Claras varemes a series of letters 
On the affairt of his time ; and in the i6th century Antonio 
de Guevara (d. 1544) collected, under the title of Epistolas 
famUiares, his correspondence with his contemporaries, which 
throws a great light on the early part of tlie reign of 
Charles V., although it must be used with caution because 
■of the numerons recasts it has undergone. A celebrated victim 
Of Philip n.-, Antonio Perez (dl 1611), revenged himself on his 
master by relating in innumerable letters, addressed during his 
exile to his friends and protectors, all the incidents of his 
dis^acc, and by sellmg to the ministers of France and England 
tlie secrets of the Spanish policy in which he had a hand; 
some of these letters are perfect specimens of urbane 
gallantry. 

Philosophy is rather poorly represented in the rdth and 17th 
centuries in the literatura of the vernacular. The greater 
riit'fMunftr - ^ *■*** Spanish thinkers of this epoch, 

****'^’ Whatever the school to which they belon^d— 
Bcholastii, platonic, Aristotelian or independent—wrote in 
Latin. ■ iA^tie and mystical authors alone made use of 
the-vulgar tongue for the readier diffusion of their doctrine 
MnticiMm. illiterate, from whose ranks many of 

, niuum. dfsciples were recruited.' Luis de Granada 
(1^4-1588), Luis Ponce de Le6n (2528-1598), Teresa de 
JW8 (1515-1582),-ilearo Maldn dfc Qjaide aftfl St John of 
Wie Cross are ‘the bitter lights of" this class of writers. 
Soirie of -their' books,''like the GtAa d* peeadores of Luis de 
Gnkiliidaj’the autdbio^pAy of 3 t Theceik,iBhd Maldn doChaide’s 
ika 'MidgiMH (i588]^'i>ave twined a lasting 
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success beyond the limits of the Peninsula, and have influenced 
the development of mysticism in France. The Spanish mystics 
are not only remarkable for the depth or subtlety of their 
thoughts and the intensity of the di-vine love with which they 
are inspired; many of them -are masters of style, and some, 
like St John of the Cross, have composed verses which rank 
-with the most sublime in the language. A notable fact is that 
those who are regarded as illuminati profess the most practical 
ideas in the matter of morality. Nothing is more 
sensible, nothing less ecstatic, than the manual of ® * »• 

domestic economy by Luis de Le6n —La Perfecta easada. Lay 
moralists are numerous in the i6th and 17th centuries. 
Some write long and heavy treatises on the art of governing, 
the education of princes, the duties of subjects, &'c. Pedro 
Fernandez de Navarrete’s Censervacidn de monarquias, Diego 
de Saavedra Fajardo’s Idea de un prineipe eristiano, Quevedo’s 
La Politica de Dios y goUemo de Crista, give a correct 
idea of the ability which the Spaniards have displayed in this 
kind of didactic literature—ability of no high order; for the 
Spaniard, when he means to expound a doctrine, loses himself 
in distinctions and easily becomes diffuse, pedantic and obscure. 
But there is a kind of morality in whicli he indubitably excels, 
namely, in social satire, which, under all its forms—dialogue 
and dream in the style of Lucian, epistle after the manner of 
Juvenal, or pamphlet—^has produced several masteqjieces and 
a host of ingenious, caustic and amusing compositions. Juim 
de Valdes (d. 1541), the most celebrated of the Spanish Protes¬ 
tants, led the way with his Didlogo de Murcurio y Cardn, svhere 
the great political and religious questions of the first half of the 
j6th century are discussed with admirable -vigour and freedom. 
The most eminent author in the department of social satire, 
as in those of literary and political satire, is Quevedo. Nothing 
escapes his scrutinizing spirit and pitiless irony. All the vires 
of contemporary society are remorselessly pilloried and cruelly 
di.ssected in his Suenos and other short works. 'While this great 
satirist, in philosophy a disciple of Seneca, imitates his master 
even in his diction, he is none the less one of the most vigorous 
and original writers of the 17th century, llie only serious 
defect in his style is that it is too full, not of figures and epithets, 
but of thoughts. His phrases are of set purpose charged with 
a double meaning, and we are never sure on reading whether 
we ha-ve grasped all that the author meant to convey. Cent-' 
teptism is the name tliat has been given to this refinement of 
thought, which was doomed in time to fall into ambiguity; it 
must not be confounded with the cultism of Gongora, the artifice 
of which lies solely in the choice and arrangement of words. 
This new school, of which Quevedo may be regarded as the 
founder, had its Boileau in the person of Baltasar Gracian, who 
publish^ his Agudesa y arte de ingenio (1642), in which all the 
subtleties of conceptism are r^uced • to an exact code. 
Graeidn, who had the gift of sententious moralizing rather than 
of satire, produced in his CriUc&n animated pictures of the 
society of his own day, while he also displayed much ingenuity 
in collections of political and moral aphorisms which have wtm 
him a ^eat reputation abroad. 

Spanish thought as well as public spirit and all other forms 
of national activity began to decline towards the close of the 
17ft century. The advent of the house of Bourbon, 
and the increasing in-vasion (rf French influence in 
the domain of politics as well as in litaature and 
science, frustrat d the efforts of a few writers who had 
remained faithful to the pure Spanish tradition. In the 
hands of the second-rate imitators of Calderon the stage sank 
lower and lower; lyric poetry, already compromised by the 
affected diction of Gdngora, was abandoned to rhymesters who 
tried to make up by extravagance of style fbr poverty of thought. 
The first symptems, not of a revival, but of a certain resumption 
of intellectual production, appear in the department of linguistic 
Study. In 2724 there was created, on the model of the French 
acadmies, La Real Academia Espanda, intended to maintain 
purity of the language and tO correct its abuses. Thia 
academy set itself at once to work, and in 2726 began 
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publication of its dictionary in six folio volumes, the best title 
<d this association to the gratitude of men of letters. The 
Gramdtica ie la lengua casteUana, drawn up by the academy, 
did not appear till 177). For the new ideas which were intro¬ 
duced into Spain as the result of more intimate relations with 
France, and which were in many cases repugnant to a nation 
for two centuries accustomed to hve a self-contained life, it was 
necessary that authoritative sanction should be found. Ignacio 
de Luz^, well read in the literatures of Italy and France, a 
disciple of Boileau and the French rhetoricians, yet not without 
some originality of his own, undertook in his Poetica (1737) to 
expound to his fellow countrymen the rules of the new school, 
and, above all, the principle of the famous “ unities ” accepted 
by the French stage from Corneille’s day onward. What Luz&n 
had done for letters, Benito Feyjoo, a Benedictine of good 
sense and great learning, did for the sciences. His Teairo 
critico and Cartas eruditas y curiosas, collections of dissertations 
in almost every department of human knowledge, introduced 
the Sp&niards to the leading scientific discoveries of foreign 
countries, and helped to deliver them from many superstitions 
and absurd prejudices. The study of the ancient classics and 
the department of learned research in the domain of national 
histories and literatures had an eminent representative in 
Gregorio Mayans y .Siscar (1699-1781), who worthily carried 
on the great traditions of the Renaissance; besides publishing 
good editions of old Spanish authors, he gave to the world in 
1757 a Retorica which is still worth consultmg, and a number of 
learned memoirs. What may lie called the lilleraiure d’agrement 
did not recover mucli lost ground; it would seem as if the vein 
had been exhausted. Something of the old picaresque novel 
came to life again in the Fray Gerundio of the Jesuit Isla, a 
biographical romance which is also and above all— 
Kammae*. detriment, it is true, of the interest of the 

narrative—a satire on the follies of the preachers of the day. 
The lyric poetry of this period is colourless when compared with 
its variegated splendour in the preceding century. Nevertheless 
one or two poets can be named who possessed 
refinement of taste, and whose collections of verse 
at least show respect for the language. At the head of the new 
school is Men6ndez Vald6s, and with him are associated Diego 
Gonzalez (1733-1794), Tos6 Iglesias de la Casa (1748-1791), 
known by his lelriUas, Cienfuegos, and some others. Among 
the verse writers of the 18th century who produced odes 
and didactic poetry it is only necessary to mention Leandro 
Fernandez de Moratin and Quintana, but the latter belongs 
rather to the 19th century, during the early part of which he 
published his most important worlu. The poverty of the period 
m lyric poetry is even exceeded by that of the stage. No 
kind of comedy or tragical drama arose to take the place of the 
ancient comedia, whose platitudes and absurdities of thought 
and expression liad ended by disgusting even the least exact¬ 
ing portion of the public. The attempt was indeed made to 
intr^uce the com^y and fhe tragedy of France, but the stiff 
and pedantic adaptations of such writers as the elder Moratin, 
Agustln de Montiano y Luyando (1697-1764), Tomis de Iriarte, 
Garcia de la Huerta and the well-known economist Gaspar de 
Jovellanos failed to interest the great mass of playgoers. The 
only dramatist who was really successful in composing cm the 
French pattern some pleasant comedies, which owe much of their 
charm to the great purity of the language in whidi tiiey are 
written, is Leandro Femindez de Moratin. It has to be ^ded 
that the saineti was cultivated in the i8th century by one writer 
of genuine talent, Ramdn de la Cruz; nothing helps us better 
to an acquaintance with the curious Spanish society of the 
nign of Qiarles IV. than the interludes of this genial and light¬ 
hearted author, who was succeeded by Juan Ignacio Gonzfilez 
del Castillo. 

The struggle of the War of Indepmidence (1808-14), whidi 
eras destin^ to have such important consequences in the 
IMS world of politics, exerted no immediate influence on 

CeatmtT- the literature of Spain. One might have expected 
at a consequence of the risii^ of the whde nation (gainst 


Napoleon that Spanish writers would no longer seek their 
inspiration from France, and would resume the national tradi¬ 
tions which had been broken at the end of the 17th century. 
But nothing of the sort occurred. Not only the afrancesados (as 
those were called who had accepted the new r%ime), but also 
the most ardent partisans of the patriotic cause, continued in 
literature to be the submissive disciples of France. Quintana, who 
in his odes preached to his compatriots the duty of resistance, 
has nothing of the innovator about him; by his education and 
by his literary doctrines he remains a man of the i8th century. 
The same may be said of Martinez de la Rosa, who, though less 
powerful and impressive, had a greater independence of spirit 
and a more highly trained and classical taste. And when roman¬ 
ticism begins to find its way into Spain and to enter into con¬ 
flict with the spirit and habits of the 18th century, it is still to 
France that the poets and prose writers of the new school turn, 
much more than to England or to Germany. The first decidedly 
romantic poet of the generation which flourished about 1830 
was the duke of Rivas; no one succeeded better in reconciling 
the genius of Spain and the tendencies of modem poetry; his 
poem El Moro expdHto and his drama of Don Alvaro 6 la luersa 
del sino belong as much to the old romances and old theatre 
of Spain as to the romantic spirit of 1830. On the other hand, 
Espronceda, who has sometimes been called the Spanish Mtisset, 
savours much less of the soil than the duke of Rivas; he is a 
cosmopolitan romantic of the school of Byron and the French 
imitators of Byron; an exclusively lyric poet, he did not live 
long enough to give full proof of his genius, but what he has 
left is often exquisite. Zorilla has a more flexible and exuberant, 
but much more unequal, talent than Espronceda, and if the 
latter has writtefi too little it cannot but be regretted that the 
former should have produced too much; nevertheless, among a 
multitude of hasty performances, brought out before they had 
been matured, his Don Juan Tenorio, & new and fantastic 
version of the legend treated by Tirso de Molina and Molidre, 
will remain as one of the most curious specimens of Spanish 
romanticism. In the dramatic literature of this period it is 
noticeable that the tnqjedy more than the comedy is modelled 
on the examples furnished by the French drama of the Restora¬ 
tion; thus, if we leave out of account the play by Garcia Guti- 
6rrez, entitled El Trovador, which inspired Verdi’s well-known 
opera, and Los AmanUs de Teruel, by Hartzenbusch, and a few 
others, all the dramatic work belonging to this date recalls 
more or less the manner of the professional playwrights of the 
boulevard theatres, while on the other hand the comedy of 
manners still preserves a certain originality and a genuine local 
colour. Bretdn de los Herreros, who wrote a hundred comedies 
or more, some of them of the fiirst order in their kind, apart 
from the fact that their tdUction is of remarkable excellence, 
adheres with great fidelity to the traditimi of the 17th century; 
he is the last of the dramatists who preserved the feeling of the 
ancient comedia. Mariano Jos6 de Larra, a prose writor of the 
highest talent, must be placed beside Espronceda, with whom 
he has several features m common. Caustic in temper, of a 
keenly observant spirit, remarkably sober and clear as a writer, 
be was specially succesMul in the political pamphlet, the artitJe 
d’actudUU, in which he ridicules without pity the vices and 
oddities his contemporaries; his reputatiob is much more 
lafgely due to these letters than either to hk plays or his novel 
El Doned de Don Enrique d DedietUe, With Larra must be 
associated two other humoristic writers. The first of thcM is 
Mesonero Romanos, whose Eseenas mairitenses, although of 
less literary value than Lana’s articles, give pleasure by thor 
good-natu^ gaiety and by the curious details they furnish 
witli regard to the contemporary society of Madrid. The other 
is EsUbanez Calderon, who in his Eseenas andabaas sought to 
revive the manner of ^e satirical and picaresque writers of the 
17th century; in a uselessly archaic language of his own, tesse- 
lated with fragments taken from Cervantes, Quevedo and others, 
he has ddineated with a sameiriiat artificial grace various 
piquant scenes of Andahisian or Madrid life. The most promi- 
nent literuy critics belonging to the first generation of the 
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oeatury were Alberto Lists (1775-1848), whose critical doctrine 
may be described as a compromise betv/ecn the ideas of French 
classicism atd those of the romantic school, and Agustin Duran, 
•who made it Itis special task to restore to honour the old 
literature of Castile, particularly its romemres, which he had 
studied with ardour, and of which he published highly esteemed 
collections. 

If the struggle between classicists and romanticists continued 
even after 1830, and continued to divide the literary world 
into two opposing campfi, the new generation—that which 
occupied the scene from 1840 till about 1868—had other pre¬ 
occupations. The triumph of tlio new ideas was assured; what 
was now being aimed at was the creation of a new literature 
which should he truly national and no longer a mere echo of 
that beyond the Pyrenees. To the question whether modem 
Spain has .succeeded in calling into existence such a literature, 
we may well hesitate to give an affirmative answer. It is true 
tliat in every species of composition, the gravest as well as the 
lightest, it can show works of genuine talent; but many of them 
are strikingly deficient in origin.ality; all of them either bear 
unmistakable traces of imitaticai of foreign models, or show 
(more or less liappily) the imprint of the older literature of the 
17th centuiy, to which the historical criticism of DurAn and the 
labours of various other scholars had givea a flavour of novelty. 

Feffcign influence is most dearly marked in the work of 
Ventura de la Vega (1807-18(15), whose relationship to the 
younger Moralin, and therefore to Moliire, is 
**”*■ unmistakable in S Unmbre de mundo (1845), a piece 
written after a long apprcnticesbip spent in transhudng PTench 
plays. Among tliose who endeavoured to rerive tlio dramatic 
^stem established by Lope de Vega were Aiweliano Fem-indez- 
Guerra y Orbe (1816-1894) and Francisco Sanchez de Castro (d. 
1878); the former in Ahmso Coaio, and the latter in Hennenegildo, 
pr^uced examples of ingenious reconstruction, which testified 
to their sdiolarship but failed to interest the public permanently. 
A fusion of early and later mothod.s is discernible in the plays 
of Adehirdo LApea de Ayala and Tamayo y Daus. Campoamor 
•wrote dramas which, though curious ns expressimts of a subtle 
intelligence cast in the fearm of dialogue, do not lend themsdves 
to presentation, and were probably not intended for the stage. 
Nunez de Arce in El Has da Zmia produced an impressive drama 
«B wdi as several plays written in collaboration with Antonio 
de Hurtado, before he found his true vocation as a lyrk poet. 
Tbe successor of Tamayo y Baus in p^ular esteem mast be 
•ought in ,los6 Echegaray, whose earlier plays—such as La 
Espom del ti»igadar and £n el puno de la espada—axt in the 
romantic style; in his later works he atten^ts the solution of 
social pEoblsms or the symbolic drama. Such pieces as £1 Gsanx 
Galeslo, El Htja de Den Jmn.md El Leeo dios indicate a careful 
study of the younger Dumas and Ibsen. During the last few 
years his pepoilarity has shown signs of waning, and the copious 
dramatist bat tmnslated from the Catalan at least one play by 
Angel GuitneBi(bk. 1847). To Echegaray’s school belong Eugenio 
Sdl6s(b. 1S44), author of El Nuio gordiano,El Cielo del suelo 
and £« Muftr de Lolk, and Lcopoldo Cano y Masas (b. 1844), 
•whose best productjans.cro La Mariposa, Gloria and La Pasiem- 
aria, an aitoiraUe example of concise and pointed dialogue. 
Mention must also be mecie of Jos6 Felhi y Codina (1843-1897), 
SL Catalan who •wrote two rigorous plays entitled La DoUres 
maiMaria 4 d Carmen-, Joaquin Dicenta(b. 1660), whose Jmn 
Jmi showed: daring tident; and especial^ Jacinto Benavente 
(b., r866), a dramatist whose mordant vigour and knowledge of 
•tageoeffeot is manifest in La Camda de las fieras and Rosas de 
eteHa. In a lighter vein much success has attended tbe efforts 
of Miguel Echegaray (b. 184S), whose buoyant humour is in 
quaint contrast with his brodier’s s^uldiral gloom, and Vital 
Aza (b. 1851) and'!£icaidi> de la Vega (b. 1858) ^serve ^e 
papnlarity which they have won, the first by El Cvra 
smd the seoond.by Papula jreseacluma, exoment specimens of 
hontcroos dorifetsrace. . But the most promising writers for 
the $iiiiipb fetage at (he present titne are Sei^n Alvarez 
(QaiateBBoi^ 1871) and ' ha brol}is Joaquhi (b. 187^ to 
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whose collaboration are due Et Ojito derecho and Abanicos y 
panderetes, scenes of brilliant fantasy which continue the 
tradition of witty observation begun by Lope do Rueda. 

Rivas, Espronceda and Zorrilla owe more to foreign models 
than either Campoamor or Ndnez do Arce. It is true that 
Campoamor has been described, most frequently 
by foreign critics, as a disciple of Heine, and un- Poetry. 
doubtedly Campoamor suggests to cosmopolitan readers some¬ 
thing of Heine’s concentrated pathos; but he has nothing 
of Heine's acrimony, and in fact coniimied in his own 
semi-philosophic fii.shion a national tradition of immemorial 
antiquity—the tradition of expressing lyrical emotion in four 
or eight lines which finds its most homely manifestation 
in the five volumes of Cantos poptdares espanoUs edited by 
Francisco Rodriguez Marin. No less national a poet was 
Nunez de Arce, in whose verses, though the sentiment and 
reflection are often commonplace, the workmanship is of 
irreproachable finish. His best performance is Gritos del eombnte 
(1875), a series of impassioned exliortations to concofd ksuid 
during tlie civil war which preceded the resl.oration of the 
Bourbon dynasty. An ineffectual politician, NfiScz de Arce 
failed moratory, but produced a permanent political impression 
with a small volume of songs. He wrote much in the ensuing 
years, and though he never failed to show himself a true poet he 
never succeeded in repeating his first great triumph—perhaps 
because it needed a great natiotuil crisis to call forth his powers. 
He found an accomplished follower in Emilio PArez Fcrmri 
(b. 1853), whose Pedro Abelardo and Dos eelios y dos almas re 
call the ignity but not the impeccability of his model. Another 
pupil in the same school was josd Velarde (d. 1802), whose best 
work is collected in Voces del alma, some numbers of which are 
indications of a dainty and interesting, if not virile, talent. 
Absorbed by commerce, Vicente Wcnceslao Querol (d. jSSq) 
could not afford to improvise in the exuberant manner of his 
countrymen, and is represented by a single volume of poems ns 
remarkable for their self-restraint as for a deep tenderness whioli 
finds expreasion in the Cartas d Maria and in the poignant 
stanzas A la muerte de mi hmmana Adda. The temptation (o 
sound the pathetic note so thrillingly audible in Querol’s subdued 
ha,rmonies proved irresistible to Federico Bnlart (1831-1905), a 
(^kic and humorist of repute who late in life astonished and 
moved the public with a vedume of verse entkled Dolores, a 
sequence of riegiacs which bear a sKght formal resemblance to 
In MemeriaM; bnt the writer’s sinewity was doubtful, and in 
Horisonies the absence of genuine feeling degenerated into 
fluent fancy and agreeable prettisess. A more powerful and 
interesting personality was Joaquin Maria Bartrina (1850- 
1880), who endeavoured to transplant the pessimistic spirit of 
I..eoonte de Lisle to Spanish soil. Bartrina’s crude materialism 
is antipathetic; he is wholly wanting in the stately impassability 
of his exemplar, and his form is defective; but he has force, 
sincerity and cisurage, and the best verses in Algo (1876) are 
not earily forgotten. The Andantes y allegros and Crmes y 
aeuarelas of Manuel Reina (1856-1905) have a delightful Anda¬ 
lusian effusiveness and metrical elegance, which compensate 
for some monotony and shallowness of thought. Manuel del 
Palaoio (1832-1907) combined imagination and wk wkh a 
technical skill equal to that of the French Parnassians; but he 
frittered awa^ his various gifts, so that but a few sonnets survive 
out of his innumerable poems. More akin to the English 
“Lake poets" was AmAs de Esealante y Prieto (183*^1962),' 
better known by his pseudonym of “ Juan Gama,’" whose 
faculty of poetic description, revealed only to the few who had 
read his verses in the edkkm pri^vately circulated in i8go,'is 
now generally recognized. The vein of religions sentament 
which runs through EscakHte’s mo.st cEaraetetisfic lyrics •was 
also worked by Luis Ramirez Martinez y Guertero (d. 1874), 
•who, under the pseudonym '<rf " Larmig," wrote verses topreg- 
nat^ with Qiristian devotion as well as with a sinister meltm- 
dioljr whfch finally led him to commit suicide. The mart 
intwesting of the wiunger poets aire provmciab' by syttm«li^ 
or Msideoce^ if not V bukh, Sdlvador Rueda (b. i 9 sif)i' in bk 
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Aim espanohs, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1863), a 
Cuban by birth but domiciled at Carceluna, strikes a Catalan 
note in Musgo (190*), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires mtirdanos and Im Cancidn de la huerla reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele¬ 
brate their island scenery with luminous picturescpieness of 
phrase. The roll of Spanbh poets may close with the name of 
Josd Maria Gabriel y Galan(d. 1905), whose r puiation depends 
chiefly on the verses entitled “ El Ama ” in CasIcUams; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 tliere has been a notable renaissance of the Spanish 
novel. Tern in Caballero is entitled to an honourable place in 
Fictloa literary history ns perhaps the first to ret'ivc thenalive 

realism which wastcmporarily checked by theromantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales—such as El Cocinero de su majestad, Los 
Minxes de las Alpujarras and Martin Gil —are written with an 
irresistible brio-, but he was the victim of his own facility, grew 
more and more reckless in his methods of composition, and at 
last sank to the level of hb imitators. Antonio de Trueba 
followed Fernin Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted loiral patriots and uncritical readers generally. lie had 
no gift of delineating cliaractcr, and his plots are feeble; but he was 
not wanting in literary diarm, and went hb road of incorrigible 
optimism amid the applause of the crowd, Hb contemporary, 
Pedro Antonio de Alarcdn, b remembered chiefly as tlie author 
of El Sombrero de Ires picos, a peculiarly Spanish tale of picaresqtte 
malice. Neither Trueba nor Alarcdn could liave developed 
into great artists; the first is too falsetto, the second is too 
rhetorical, and both are too haphazard in execution. Idealizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
Josd Maifa de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of hb experiment 
startled a generatbn of readers accustomed to Feniin Caballero’s 
feminine reticence and Trueba’s deltbcrate conventionality. 
Moreover, Pereda’s reactionary political views—too frequentty 
■obtruded in his imaginative work—alienated ffom him the 
sympathies of the growing^.Liberal element in the country; but 
the power which stamps his Escenas monlaHesas was at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folkj sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under¬ 
stands tlie poor, hits upon the mean between conventional 
pOrtiWiWre a«d caricature, ahd has the keenm afr^iation 
of natural beattty. His tikhd far less certain !h at'^jbltig 
townsmen; yet it.is a mbiahoto class him as merely a suoOessful 
landscape painter, for he created character, and eontinuaUy 
revealed points of novelty in liis descriptions of'the comnHhi 
things of life. P'ereda b reaWc, And be Is Mai. His rival,; 

J uan Valera, b not, m the restricted sense of the word, realbticj 
ut be is no less real in hb own wider province; he has ne&hef 
Pereda’s energy nor austerity of purpose, but a more ift-i 
fallible tact, a ktgef expe^ttce of men arid i/tmai, And hb 
sceptical railleijr is as efiectivo J^ ihor^ commentary hs Pereda’sl 
Christian pessimism. In Valera’* Pepita JimAm and Dma 
Lut, and in Pereda's SoHlm, WA have a trso^off Spanish bereme^ 
who deserve their fame^ PeredA’A is thehldre vigorbuSj full* 


blooded talent, a.s Valera's is the more seductive and patrician; 
yet, much as 1 hey dificr, both are essentially native in the giialtty 
of then genius, sj'siem and phrasing. Benito PArez'Galdd;; 
gave a new life to the historical novel in his huge scries entitled 
Episodios narionaks, a name perhaps suggested by the Romans 
ntttionaux of Erckmanii-Chatrian; but the subjects and senti¬ 
ment of these forty volumes are intensely local. The colouring 
of the Episodios nacionaks is so brilliant, thflir inddent is s(t 
varied and so ftill of interest, their spirit so stirring and patriotic, 
that the bom Spaniard easily forgives then frequent prolixity, 
then insistence on minute details, their loose construction and 
then uneven style. Their appeal is irresistible; there is no sudi 
unanimous approbation of the politico-religious liovck such 8s 
Dmia Perjccta, Gloria and Lein Rocb, each of which may be re>> 
garded as a remtan A thke. Tire quick response of PArez Gsddds 
to any extfenial stimulus, his sensitiveness to every change ib 
the literary atmosplicre, made it inevitable that he should comp 
under the influence of French naturalism, as he does in La 
Proliibido and in Realidad ; but his conversion Was temporary, and 
two forcible novels dealing with cofitempotary isin—Fortunata 
y Jacinta and An" el Gc/rt-re—mark the tWtd place in the devdop- 
mcni of a susceptible talent, nietrue leader of the naturalbtK 
school in Spain is Armando Palaeio Valdes, whose faculty 
of artistic selection was first displayed in El SeAorito Octam'b, 
Two sultsequcnt works—Jl/ar/a y Maria and La Hermarm SaH 
Sulpicio —rabed hopes that Spain had, in Palaeio ValdAs, a 
novelist of the first order to succtvd Pert^da and Valera; but itt 
La Espufna and La Fe, two social studies which caused all the 
more sensation because Ihej' contained caricatures of wtsD- 
known personages, the author followed the French current, 
ceased to be national and did not become cosmopolitan. JEs 
latest books are more original and interesting, though thej' 
scarcely fulfil his early promise. Anchhrar novfelbt who to ti 
time divided honours with Pdacio Valdds was the lady wlm 
publishes under her maiden name of Emilia Pardo BazAn. TTie 
powerful, repellent pictures of peasant life and the ethical darit% 
of Los Pasos de Ulloa and La Madre Naturaleta are set oB bO' 
graphic pa.ssages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspbbs 
lnsol(ui6n and De mi tittra b expressed in a style whiA secures 
Emilia I’ardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Garin," was better known as a ruthless critic than as a novelist; 
the interest of his shorter stories has evaporated, but hb ambi¬ 
tious novel. La Rcgenta, lives as an ■original study of the relation, 
bet^ween mysticbm and pnssion. Jacinto Octavio Piedn. 
(b. 1852), who has de.serted novel ■writing to critidsm, displayed 
much insight in Ldaaro, the story of a priest who finds himscSi 
forced to lay down his orders; this work was naturally denounced 
by the derical party, and orthodoxy dedared equally agahrit 
El Ettemigo and Dnlee y sabrosa; more impartial critics agrea 
in ar^ring Piedn’s pOvVer of awakening sympathy and interest, 
hb gift of minute psychological analysb and his exquisite dictioA. 
No sOspicion of heterodoxy attadies to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia LaAtieo, nor to Ac 
jMuit, Lub Coloma (b. 1851), ■who obtained a fleeting trhin^ 
with Fequ'iheees, m which t!» writer satirized the fashionable 
sodety of Whieli he had been an ornament before Ws conversiofi, 
JuMi Dfchoa (d. t8^) showed promise of the higtest order in 
his tWo idiOrt stories,' El'AMbSo disdpidb aiid 'Vh xilina de Dios 
and Angel Ganire!f ’(d, 18^8) pMdticed'ia LoiTtt&ajos dditi~ 
jdl^eMb MWtito PioOidi a sin^lar phiWsOphietU romtoce, ridi 
in ideas and felicitOhs ih expression, though lieidng in narrative 
hltcrtfst. With hire niay be mentioned Sieaitio Madas PicAWte 
(d. rSpsf); author Of La Tima dy sampAs; Who died pretiUttUM^ 
trefqM' his uh^ubted talent had rcaidied tnAturity; Of •file' 
younger novelists the most notaMe in reputation Am addore- 
reent' b Vicckte Blasco IbAiiez (b. i8<^) who beipAt witit 
pictiltfeA'of VAlencian provinbial life In PioT yiiSyi, made 
roriteiOe'tbe' odhidc of revohrtiottary prtqjagAn^aiih t& Caui^s 
iM IM'Heria, and shioWs the infinence of iOBt 'lfi liree of 1^ 
latest books, La Afa/s tferaaife. BleAeo lM^ Jacks taste Attf 
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judgment, and occasional provincialisms disfigure his style; 
but his power is undeniable, and_ even his shorter talcs are 
remarkable examples of truthful impressionism. Ram6n del 
Valle-Inckin (b. 1869) lends to preciosity in Corte de amor and 
Flor de santidad, but excels in finesse and patient observation; 
J. Martinez Ruiz (b. 1876) is wittier and weightier in Las Con- 
fesiones de un pequeno fildsojo and the other stories which he pub¬ 
lishes under tlic pseudonym of “ Azorin,” but he lacks much of 
Vallc-Inclfin’s picturesque and perceptive faculty; Pio Baroja’s 
restless and picaresque talent finds vigorous but incoherent 
expression in El Camino de perjeccUn and Aurora roja; and 
Gregorio Martinez Sierra (b. 1882) has shown considerable 
mastery of the difficulties of the short story in I’ascua flonda 
and Std de la tarde. 

The tendency of Spanish historical students is rather to collect 
the raw material of histoiy than to write history, Antonio 
Canovas del Castillo was absorbed by polities to 
the loss of literature, for his Ensayo sobte la casa de 
Austria en Espana is ample in information and 
impartial in judgment; the composition is hasty and the style 
is often ponderous, but many passages denote a genuine literary 
faculty, which the autlior was prevented from developing. The 
Hisloriade los Visigodos, in w'hich Aureliano Ferniindez-Guerra y 
Orbe collaborated with Eduardo de Hinojosa, illuminates an 
obscure but important period. Francisco Cdrdcnas (1816- 
J898) in his Historia de la propriedad territorial en Espana did 
for Spain much that Maine did lor England. Eduardo Perez 
Pujol (b. 1830) in his Historia de las instiluciones de la Espana 
goda (1896) supplements the work of I'erndndez-Guerra and 
Hinojosa, the latter of whom has published a standard treatise 
entitled Historia del derecho romano. Joaquin Costa’s Esludios 
ibiricos (1891) and Colectivismo agrario en Espana (1898) have 
been praised by experts for their minute research and exact 
erudition; but his Poesla popular espanola y mitologia y litera- 
iitra celto-hispanas, in which a most ingenious attempt is made 
to reconstitute the literary history of a remote period, appeals 
to a wider circle of educated readers. The monographs of 
Francisco Codera y Zaidin(b. 1836), of Cesdreo Ferndndez Duro 
(1830-1907), of Francisco I'emdndcz y Gonzalez (b. 1833), of 
Gumersindo Azedrate (b, 1840), and of many others, such as the 
Jesuit epigraphist Fidel Fita y Colomd, are valuable contribu¬ 
tions to the still unwritten history of Spain, but are addressed 
chiefly to specialists. Many of the results of these investigatoK 
are embodied by Rafael Altamira y Crevea (b. 1866) in his 
Historia de Espana ydela Hvilizacidn espanola, now in process. 
Literary criticism in Spain, even more than elsewhere, is too 
often infected by intolerant party spirit. It was difficult for 
Leopoldo Alas (“ Clarin ”) to recognize any merit in the work of 
a reactionary writer, but his prejudice was too manifest to 
mislead, and his intelligent insight frequently led him to do 
justice in spite of his prepossessions. In the opposite camp 
Antonio Valbuena, a humorist of the mordant type, has still 
more difficulty in doing justice to any writer who is an acade¬ 
mician, an American ot a. Liberal. Pascual de Gayangos y 
Arceand Manuel Mild y Fontanals escaped from the quarrels of 
contemporary schools by confining their studies to the past, and 
Marcelino Mendndez y Felayo has earned a European reputation 
in the same province of historical criticism. Among his followers 
who have attained distinctimi it must suffice to mention Ram6n 
Menendez Fidal (b. 1869), author of La Leyenda de los infantes 
de Lard (^897), a brilliant piece of scientific, reconstructive 
criticism; Francisco Rodriguez Marin (b. 1855), who has pub¬ 
lished valuable studies.on 16th and 17th century authors, and 
adds to his gifts as an investipitor the charm of an alembicated, 
archaic style; Emilio Cotarelq y Mori (b, 1858), who, besides 
interesting contribution’ to the histai^ qf the theatre, has 
written substantial monographs on Enrique de Villena, Villa- 
mediana, Tirso de Molina, Inarte and ,Ram6n de la Ouz; and 
Adolfo Bonilla y San Martin (b. 1875), whose elaborate bio- 
g^lqr of Juan Luis Vives, which is a cipittd chapter on the 
history of Spanish humanism, gives him a foremost place among 
the scholars of the younger, generatfen. 


BiBuoGSAPnv. —The basis of study is NicolSs Antonio’s Biblio¬ 
theca hispana tietus and Bibliotheca hispana nova, in the revised 
edition of Francisco P6rez Bayer (4 vols., Madrid, 1788). Supple¬ 
mentary to this are Bartolomi Jose Gallardo's Ensayo de ««a biblic- 
ieca espaflola de tibros raros y curiosos (4 voLs., Madrid, 1863-1889), 
edited by M. R. Zarco del Valle and Jose Sancho l<ay6n; Pedro 
Salvd y Mallen's Catdlogo de la biblioteca de Salvd (2 vols., Valencia, 
1872); James Lyman Whitney's Cafa/egwe of the Spanish Library and 
of the Portuguese Boohs hegueathed by George l icknor to the Boston 
Public Library (Boston, 1879); Domingo Garcia Peres, Catdlogo de 
los autores portugueses que escribieron en castellano (Madrid, 1890). 
For incunables the best authority is Conrddo Haebler, hibliografia 
ibMca del siglo xv. (the Hague and Leipzig, 1904). Of general 
histories the most extensive is George Ticknor's Bistory of ^anish 
Literature (3 vols.. New York, 1849, and 6th ed., 3 vols., Boston, 
1872), wliich is particularly valuable as regards bibliography; 
additional information is embodied in the German translation ol 
this work by N. H. Julius (2 vols., Leipzig, 1852) and the supple¬ 
ment by F. J. Wolf (1867); and the Spanish tramdation by Pascual 
de Gayangos and Enrique de Vedia (4 vols., Madrid, 1851-1836) may 
be consulted with profit. On a smaller scale are G. Baist, “ Die 
^anischo Litteratur” (Slrasslmrg.iSpy), in the second volume of the 
Grundriss der romanischen Philotvgie (jif. ii.); II. Butler Clarke, 
Spanish Literature. (London, 1893); Rudolph Beer, Spanischr 
Literatmgeschichte (Leipzig, 1903); Pliilipp August Becker, Ge- 
schichte der spanischen Literatur (Strassburg, 1904). The lliice last- 
named include modem authors, as do K. MCrimfe, Prias d’hisioire 
de la litUraiure cspagnole (Paris, 1908), and J. Fitzmaurice-Kelly, 
History of Spanish Literature (London, 1898; Sp.aniBli translation, 
JMrid, 1901, and French tran.slation, with a revised text and ser¬ 
viceable bibliography). For the middle ages tlic best works arc 
F. J. Wolf, Studien eur GdschichU der spanischen vnd portugicsischen 
Nationalliteratur (Berlin, 1859), and M. Mild y Fontanals, iJe la 
Poesia herbico-popular castillana (Barcelona, 1874). Jose Amador 
de los Rios, Historia critica de la literaiura espaiiola (7 vols., Madrid, 
18O1-1865), is diffusive and inaccurate, but gives useful iiiiormalion 
concerning the period before the lOlh century. On the drama Hie 
most solid works are Cayctano Alberto de la Barrera y Leirado, 
Catdlogo hihliogrdfico y biogrdfico del teairo antiguo espafiol (Madrid, 
i860); A. Paz y M 61 ia, Caialogo de las pietas de teairo que se eonservan 
en el departamento de manuscritos de la biblioteca nacional (Madrid, 
1899); C. P^rez Pastor, Nuevos datos acerca del histriomsmo espahol 
en los sighs xvi. y xvii. (Madrid, igoi); Jose Sdnehez-Arjona, 
Noficias referentes it los anales del teairo en Sevilla (ScvillCj 1K98); 
Antonio Restori, " La Collezionc della biblioteca palatina-par- 
monse," in Studi di filologia romama, fasc. 15 (Rome, 1891); E. 
Cotarelo y Mori, Controversias sobre la licitud del teairo en Espana 
(^drid, 1904). Adolf Friedrich von Schack, Geschichie der drama- 
tischen Literatur und Kunst in Spanien (Frankfort-on-Main, 1846- 
1834), a valuable work when pnbhshed and still to be read with 

E le^nre, is now out oi date, and is not improved in the Spanish traii.s- 
Llion by Eduardo de Mier; it is in course of being superseded by 
Wilhelm Creizenach’s Geschichie des neueren Dramas,of whichthre'e 
volumes have already appeared (Halle, 1893-1903). Two fluent and 
agreeable works on the subject are Adolf Schaeffer, Geschichie des 
spanischen Nationaldramas (2 vols., Leipzig, 1890), and Louis de 
Viel Castcl, Lssai sur k ihidire espagnol (2 vols., Paris, 1882). Julius 
Ix!opold Klein's extravagant prejudices detract greatly’ from the 
value of Das spanische Drama (Leipzig, 1871-1875), which forms part 
of his Geschichie des Dramas', but his acumen and learning are by no 
means contemptible. Other works on the Spamsh drama are 
indicated by A. Morol-Fatio and L. Rouanet in their critical biblio¬ 
graphy, Le TM&tre espagnol (Paris, 1900}. The prefaces by M. 
Mentedez y Pelayo in the Antologia de poetas Hricos Castellanos 
desde la fonnaddn del idioma hasta nuestros dias (12 vols. already 
published, Madrid, 1890-1906) form a substantial history oi Spanish 
poetry. The same writer's Origenes de lanovela (Madrid, 1905-1907) 
and unfinished Historia critica de las ideas estiticas en Espafla (9 vols,, 
Madrid, 1884-1891). are highly instructive. For the i8tn century the 
student is referred to the Historia critica de la poesia castellana en el 
siglo xviii. (3rd ed., 3 vols., Madrid, 1893) by Leopoldo Angusto de 
Cueto, marques de Valmar; Francisco Blanco Garcia, La Literaiura 
espaiiola en el sigh xix. (3 vols.. Madrid, 1891-1894), is useful and 
informing, but must be consulted with caution, owing to the writer's 
party spirit. Similar prejudices are present in the much more 
suggestive and acute volumes of Leopolds Alas. The Wstory of 
modem criticism is traced by Francisco FemAndez y GonzAlez, 
Historia ds la critica literaria en Espatta desde Luidn hasta nuestros 
dias (Madrid, 1870). Among miscellaneous monogiwhs and essays 
the most recommendable are Count ThAodore de Pnymaigre, Les 
vieux auteurs castiUans (Paris 1861-1862; and ed., incomplete, 2 vob., 
Paris, 1889-1890), and La Cour tiltdraire de don Juan 11 . rot de Castille 
(2 vols., Paris, 1^3); A. Morel-Fatio, L'Espe^ne au xvi”" et au xvii”" 
siicU (Heilbronn, 187®, and Etudes sur I'Espagne (3 vols., Paris, 
1888-iqoA: Ennqiie Pifieyro, El Romantieismo en Espafla (Paris, 
1904); J. Fitzmaance-Kelly, Chapters on Spanish Literature (London, 
i9o8j. The Rxvut hitpanique (Paris) and the BuUelin Mspanique 
(Bordeaux) ore specially dedicated to studies on the literary histpry 
of Spain, and articles en the subject appear from time to time in 
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Aim espanohs, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1863), a 
Cuban by birth but domiciled at Carceluna, strikes a Catalan 
note in Musgo (190*), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires mtirdanos and Im Cancidn de la huerla reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele¬ 
brate their island scenery with luminous picturescpieness of 
phrase. The roll of Spanbh poets may close with the name of 
Josd Maria Gabriel y Galan(d. 1905), whose r puiation depends 
chiefly on the verses entitled “ El Ama ” in CasIcUams; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 tliere has been a notable renaissance of the Spanish 
novel. Tern in Caballero is entitled to an honourable place in 
Fictloa literary history ns perhaps the first to ret'ivc thenalive 

realism which wastcmporarily checked by theromantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales—such as El Cocinero de su majestad, Los 
Minxes de las Alpujarras and Martin Gil —are written with an 
irresistible brio-, but he was the victim of his own facility, grew 
more and more reckless in his methods of composition, and at 
last sank to the level of hb imitators. Antonio de Trueba 
followed Fernin Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted loiral patriots and uncritical readers generally. lie had 
no gift of delineating cliaractcr, and his plots are feeble; but he was 
not wanting in literary diarm, and went hb road of incorrigible 
optimism amid the applause of the crowd, Hb contemporary, 
Pedro Antonio de Alarcdn, b remembered chiefly as tlie author 
of El Sombrero de Ires picos, a peculiarly Spanish tale of picaresqtte 
malice. Neither Trueba nor Alarcdn could liave developed 
into great artists; the first is too falsetto, the second is too 
rhetorical, and both are too haphazard in execution. Idealizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
Josd Maifa de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of hb experiment 
startled a generatbn of readers accustomed to Feniin Caballero’s 
feminine reticence and Trueba’s deltbcrate conventionality. 
Moreover, Pereda’s reactionary political views—too frequentty 
■obtruded in his imaginative work—alienated ffom him the 
sympathies of the growing^.Liberal element in the country; but 
the power which stamps his Escenas monlaHesas was at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folkj sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under¬ 
stands tlie poor, hits upon the mean between conventional 
pOrtiWiWre a«d caricature, ahd has the keenm afr^iation 
of natural beattty. His tikhd far less certain !h at'^jbltig 
townsmen; yet it.is a mbiahoto class him as merely a suoOessful 
landscape painter, for he created character, and eontinuaUy 
revealed points of novelty in liis descriptions of'the comnHhi 
things of life. P'ereda b reaWc, And be Is Mai. His rival,; 

J uan Valera, b not, m the restricted sense of the word, realbticj 
ut be is no less real in hb own wider province; he has ne&hef 
Pereda’s energy nor austerity of purpose, but a more ift-i 
fallible tact, a ktgef expe^ttce of men arid i/tmai, And hb 
sceptical railleijr is as efiectivo J^ ihor^ commentary hs Pereda’sl 
Christian pessimism. In Valera’* Pepita JimAm and Dma 
Lut, and in Pereda's SoHlm, WA have a trso^off Spanish bereme^ 
who deserve their fame^ PeredA’A is thehldre vigorbuSj full* 


blooded talent, a.s Valera's is the more seductive and patrician; 
yet, much as 1 hey dificr, both are essentially native in the giialtty 
of then genius, sj'siem and phrasing. Benito PArez'Galdd;; 
gave a new life to the historical novel in his huge scries entitled 
Episodios narionaks, a name perhaps suggested by the Romans 
ntttionaux of Erckmanii-Chatrian; but the subjects and senti¬ 
ment of these forty volumes are intensely local. The colouring 
of the Episodios nacionaks is so brilliant, thflir inddent is s(t 
varied and so ftill of interest, their spirit so stirring and patriotic, 
that the bom Spaniard easily forgives then frequent prolixity, 
then insistence on minute details, their loose construction and 
then uneven style. Their appeal is irresistible; there is no sudi 
unanimous approbation of the politico-religious liovck such 8s 
Dmia Perjccta, Gloria and Lein Rocb, each of which may be re>> 
garded as a remtan A thke. Tire quick response of PArez Gsddds 
to any extfenial stimulus, his sensitiveness to every change ib 
the literary atmosplicre, made it inevitable that he should comp 
under the influence of French naturalism, as he does in La 
Proliibido and in Realidad ; but his conversion Was temporary, and 
two forcible novels dealing with cofitempotary isin—Fortunata 
y Jacinta and An" el Gc/rt-re—mark the tWtd place in the devdop- 
mcni of a susceptible talent, nietrue leader of the naturalbtK 
school in Spain is Armando Palaeio Valdes, whose faculty 
of artistic selection was first displayed in El SeAorito Octam'b, 
Two sultsequcnt works—Jl/ar/a y Maria and La Hermarm SaH 
Sulpicio —rabed hopes that Spain had, in Palaeio ValdAs, a 
novelist of the first order to succtvd Pert^da and Valera; but itt 
La Espufna and La Fe, two social studies which caused all the 
more sensation because Ihej' contained caricatures of wtsD- 
known personages, the author followed the French current, 
ceased to be national and did not become cosmopolitan. JEs 
latest books are more original and interesting, though thej' 
scarcely fulfil his early promise. Anchhrar novfelbt who to ti 
time divided honours with Pdacio Valdds was the lady wlm 
publishes under her maiden name of Emilia Pardo BazAn. TTie 
powerful, repellent pictures of peasant life and the ethical darit% 
of Los Pasos de Ulloa and La Madre Naturaleta are set oB bO' 
graphic pa.ssages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspbbs 
lnsol(ui6n and De mi tittra b expressed in a style whiA secures 
Emilia I’ardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Garin," was better known as a ruthless critic than as a novelist; 
the interest of his shorter stories has evaporated, but hb ambi¬ 
tious novel. La Rcgenta, lives as an ■original study of the relation, 
bet^ween mysticbm and pnssion. Jacinto Octavio Piedn. 
(b. 1852), who has de.serted novel ■writing to critidsm, displayed 
much insight in Ldaaro, the story of a priest who finds himscSi 
forced to lay down his orders; this work was naturally denounced 
by the derical party, and orthodoxy dedared equally agahrit 
El Ettemigo and Dnlee y sabrosa; more impartial critics agrea 
in ar^ring Piedn’s pOvVer of awakening sympathy and interest, 
hb gift of minute psychological analysb and his exquisite dictioA. 
No sOspicion of heterodoxy attadies to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia LaAtieo, nor to Ac 
jMuit, Lub Coloma (b. 1851), ■who obtained a fleeting trhin^ 
with Fequ'iheees, m which t!» writer satirized the fashionable 
sodety of Whieli he had been an ornament before Ws conversiofi, 
JuMi Dfchoa (d. t8^) showed promise of the higtest order in 
his tWo idiOrt stories,' El'AMbSo disdpidb aiid 'Vh xilina de Dios 
and Angel Ganire!f ’(d, 18^8) pMdticed'ia LoiTtt&ajos dditi~ 
jdl^eMb MWtito PioOidi a sin^lar phiWsOphietU romtoce, ridi 
in ideas and felicitOhs ih expression, though lieidng in narrative 
hltcrtfst. With hire niay be mentioned Sieaitio Madas PicAWte 
(d. rSpsf); author Of La Tima dy sampAs; Who died pretiUttUM^ 
trefqM' his uh^ubted talent had rcaidied tnAturity; Of •file' 
younger novelists the most notaMe in reputation Am addore- 
reent' b Vicckte Blasco IbAiiez (b. i8<^) who beipAt witit 
pictiltfeA'of VAlencian provinbial life In PioT yiiSyi, made 
roriteiOe'tbe' odhidc of revohrtiottary prtqjagAn^aiih t& Caui^s 
iM IM'Heria, and shioWs the infinence of iOBt 'lfi liree of 1^ 
latest books, La Afa/s tferaaife. BleAeo lM^ Jacks taste Attf 
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iiATration and by the quality of their language; it would not be too 
niuch to liken these Catalan chroniclers, and Muntaner especially, 
to Villehivrdouin, Toinvillc and Froissart. ’I'ho Doctor lllumi- 
nitus, Raymond Dully, whose acquaintance with Latin was 
vi-ty poor—his philosnpiiical works were done into that language 
by his disciples—wrote in a somewhat Provenjalized Catalan 
various moral and propagandist works—^tJie romance Blaiiguertw, 
in praise of the solitary life, the Libre de les maravelles, into 
which is introduced a “ bestiary ” taken by the author from 
Kalilali and Dimnah, and the Libre del irde de. cmmllerut, a 
manual of the perfect knight, besides a variety of otlicr treatises 
and opuscula of minor importance. The majority of Uie 
WTitings of Lully exist in two versions—one in the vernacular, 
which ishis own, theotherinJoitin, originating with his disciples, 
who de-sired to give currency throughout Christendom to their 
master’s teachings. Lully—who was very popular in Uic lay 
world, although the clergy laid a low opinion of him and in the 
15th century even sot themselves to obtain a condemnation 
of his works by the Inquisition—had a ri\'al in the person of 
I'Vancesch Xiinenez or Eximeniz, a Francisi-an, bom at Gerona 
some time after 1350. His Creslid (printed in 1483) is a vast 
encyclopaedia of theology, morals and polities for the use of the 
laity, supplemented in various aspects by his three other works— 
J’ida de Jesucrist, Libre del angels and Libre de les dones; the 
k'.sL named, which is at once a book of devotion and a manual 
of domestic economy, contains a number of curious details 
as to a Qitalan woman’s manner of life and the luxury of the 
[leriod. Lully and Eximeniz are the only Catalan authors of 
the 14th century whose works written in a vulgar tongue had 
the honour of being trairslated into French shortly after their 
appearance. 

We have chiefly translators and historians in the 15th century. 
Antoni Canals, a Dominican, who belongs also to the previous 
century, translates into Catalan Valerius Maximus and a treatise 
of St Bernard; Bernat Alelge, himself well ver.scd in Italian 
literature, presents some of its great maslers to his countrymen 
by translating the Griselidis ol Petrarcli, and also by composing 
L} Sontpni (“ The Dream ”), in which the influence of Dante, 
ol' Boccaccio, and, generally speaking, of (he Italy of tlie 13th 
and i4tli centuries is very pt-rccptible. The L'eyts ddt rnies de 
Catalunya of Bernat Boades (d. 1444), a knightly chronicle 
brought to a close in 1420, leveals a .spirit of research and a con¬ 
scientiousness in the selection of m.atcrials which are truly 
renuirkable for the age in which it was wTitten. On the other 
hand, Pere Tomich, in his Histories e conguesles del reyalme 
d Aragd (1448), carries us back too much to the manner of the 
medieval dironiclcrs; his credulity knows no bounds, while his 
style has altogether lost the naive charm of that of Muntaner. 
Tp the list of authors who represent the leading tendencies of 
the literature of the 15th century we must add the name of 
johanot Martorell, a Valencian author of tlirce-fourths of the 
celebrated romance, Tirmt lo llanch (finished in 1460 and 
printed in 1490), which the reader has nuvzeclays some difficulty 
in regarding as that “ treasury of content ” which Cervantes 
, will hive it to be. 

With the lass of political was bound to coincide that of literary 
independence in the Catalonian countries. Catalan fell to 
the rank of a patois and was written less and 
enta^t. lettered persons ceased to cultivate it, and 

the upper classes,’espccially in Valencia, owing to the 
j toximity of Castile, soon affected to make no further use of tlie 
1 ical speech ei^cept in familiar conversation. The i6th century, 
i i fact, furnishes literary histoiy with hardly more than a single 
I oetat all worthy of the name—Pere Scrafi, some of whose pieces, 
i' I the style of Apzias March, but less obscure, are graceful enough 
a sd deserve to live;, his poems .were printed at Barcelona in 
1365. Prose is somewhat better represented, but scholars done 
persisted in writing in Cata'an—antiquaries and historians hke 
KBquel Carbonell (d. 1517), compiler of the Chrp^ues de Esptmya 
(gamted in 1547), Francesch Tarafa, author'of the Cronica de 
ewttUers eoialins, Anton Beuter and some others not so wdl 
Jewnm. In Kbe 17th and ijlth centories the decadence became 


still more marked. A few scattered attempts to re-stee to 
Catalan, now more and more neglected by men of letters, some 
of its old life and brilliance failed miserably. Neither Hieronim 
Pujades, author of an unfinished Corimica universal del frincipat 
de Catalunya (Barcelona, 1609), nor even Vicent Garcia, rector 
of Vallfogona (1582-1623), a verse-writer by no meams destitute 
of verve or humour, whose works were published in 1700 under 
the quaint title of La Artnonia del Parnds, mes numerosa en las 
poesias varias del allant del cel poetic lo Dr I icent Garria, and w.hof e 
literary talent and origuaility have been greatly exaggerated by 
tlij Catalans of tlie present day, could inckico his countrymen to 
cultivate the local idiom once more. Sermons, livc.s of saints, 
a few works of devotion, didactic treatises and the like are all 
that was written hcncctnrth in Catalan till the beginning of the 
lyth century. 'Writers who wae Catalan by birth bad so 
complctoly unlearned their mother-tongue that it would have 
seemed to them quite inappropriate, and even ridiculous, to 
make u.sc of it in serious works, so profoundly liad Castilian 
struck its roots ui the eastern provinecs of Spain, and .so 
tlioroughly had the work of as.similation been carried out to 
the advantage of the official language of the court and of the 
govenunent, 

In 1814 appeared the Gramdtica y apologia de la Uengua 
Cathaluna of Joseph Pau Ballot y Torrc.s, vvliich may be con¬ 
sidered as mai'king the origin of a genuine renaissance ^ 

of the graminatiod and literary study of Catalan. 

Although tlie author avows no object beyond the Leogujisie 
purely practicid one of giving to strangas visiting 
Barcelona for commercial purposes some knowledge ‘•t^rmfare. 
of the language, the cntliusiasm with which he sings the praises 
of bis mother-tongue, and his appended analogue of work.s which 
have ajipeared in it since tlie time of James I., show that this 
u as not his only aim. In point of fact the book, which is entitled 
to high consideration as being the first systematic Catalan 
grammar, written, too, in the despised idiom itself, had a great 
influence on the authors and literary men of the principiity. 
Under tlie influence of the new doctrines of romantieism twenty 
years had not passed before a number of attempts in the way 
of restoring the old language kid made their appearance, in the 
skape of various poetical work.s of vciy' unequal merit. The 
Oda a la [atria (1833) of Buenaventura Carlos Aribau is among 
the earliest if not actually the very first of these, and it is also 
one of the best; the modem Catalan school has produced few 
poems more inspired or more correct. Following in the steps 
of Aribau, Joaquin Rubio y Ors {Lo Gayier del Llubregat), 
Antonia de Bofimull (Lo Coblejador de Moncada). and soon 
aftenvards a number of other vci sifiers took up the lyre which 
it might have been feared was never to sound again since it fell 
into tlie liands of Auzias March. The movement spread from 
Catalonia into other provinces of die ancient kingdom of Aragon; 
the appeal of the Catalans of the principality was responded to 
at Valencia and in the Balearic isles. Later, the example of 
Provence, of the jelibritge ctf tlie south of France, accelerated 
still furUier this renaissance movement, wliidi received official 
recognition in 1859 by the creation of tlie jocks florals, in which 
prizes are given to the best competitors in poetry, of whom 
some succeed in obtaining the diplon,a of mesire en gay saber4 
It is of course impo.ssible to foresee the future of this new Cato Jen 
literature—whether it is indeed destined for that brillkiiat career 
wbicli the Catalans themselves anticipate. In spile of the 
unquestionable talent of poets like Mariano Aguild (Majorca), 
Tewiwo Llwente (b. 1836; Valeacie), and more e^pisially 
Jacinto Verdaguer (1845-1902), author of an epic poem Allath 
tida and of tlio veryfa.schiatii^ Canis mistiehs, it is by no means 
certain' that this renaissance of a provincial Utffi'ature will be 
permanent now tliat the general tendency throughout Europe 
IS towards unity and centralization in tlie^natter of langua^. 
At all events it would be well if the language were some¬ 
what more fiscedi and if. its writers no longer hesittuted: 
between a pretendons. archaism and the incormtness of vulgar 
colloquialiaa. Some hnprovaneat inthis fegpeet is disceniibie' 
in the poem of Jowt verse«{; 
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Aim espanohs, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1863), a 
Cuban by birth but domiciled at Carceluna, strikes a Catalan 
note in Musgo (190*), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires mtirdanos and Im Cancidn de la huerla reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele¬ 
brate their island scenery with luminous picturescpieness of 
phrase. The roll of Spanbh poets may close with the name of 
Josd Maria Gabriel y Galan(d. 1905), whose r puiation depends 
chiefly on the verses entitled “ El Ama ” in CasIcUams; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 tliere has been a notable renaissance of the Spanish 
novel. Tern in Caballero is entitled to an honourable place in 
Fictloa literary history ns perhaps the first to ret'ivc thenalive 

realism which wastcmporarily checked by theromantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales—such as El Cocinero de su majestad, Los 
Minxes de las Alpujarras and Martin Gil —are written with an 
irresistible brio-, but he was the victim of his own facility, grew 
more and more reckless in his methods of composition, and at 
last sank to the level of hb imitators. Antonio de Trueba 
followed Fernin Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted loiral patriots and uncritical readers generally. lie had 
no gift of delineating cliaractcr, and his plots are feeble; but he was 
not wanting in literary diarm, and went hb road of incorrigible 
optimism amid the applause of the crowd, Hb contemporary, 
Pedro Antonio de Alarcdn, b remembered chiefly as tlie author 
of El Sombrero de Ires picos, a peculiarly Spanish tale of picaresqtte 
malice. Neither Trueba nor Alarcdn could liave developed 
into great artists; the first is too falsetto, the second is too 
rhetorical, and both are too haphazard in execution. Idealizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
Josd Maifa de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of hb experiment 
startled a generatbn of readers accustomed to Feniin Caballero’s 
feminine reticence and Trueba’s deltbcrate conventionality. 
Moreover, Pereda’s reactionary political views—too frequentty 
■obtruded in his imaginative work—alienated ffom him the 
sympathies of the growing^.Liberal element in the country; but 
the power which stamps his Escenas monlaHesas was at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folkj sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under¬ 
stands tlie poor, hits upon the mean between conventional 
pOrtiWiWre a«d caricature, ahd has the keenm afr^iation 
of natural beattty. His tikhd far less certain !h at'^jbltig 
townsmen; yet it.is a mbiahoto class him as merely a suoOessful 
landscape painter, for he created character, and eontinuaUy 
revealed points of novelty in liis descriptions of'the comnHhi 
things of life. P'ereda b reaWc, And be Is Mai. His rival,; 

J uan Valera, b not, m the restricted sense of the word, realbticj 
ut be is no less real in hb own wider province; he has ne&hef 
Pereda’s energy nor austerity of purpose, but a more ift-i 
fallible tact, a ktgef expe^ttce of men arid i/tmai, And hb 
sceptical railleijr is as efiectivo J^ ihor^ commentary hs Pereda’sl 
Christian pessimism. In Valera’* Pepita JimAm and Dma 
Lut, and in Pereda's SoHlm, WA have a trso^off Spanish bereme^ 
who deserve their fame^ PeredA’A is thehldre vigorbuSj full* 


blooded talent, a.s Valera's is the more seductive and patrician; 
yet, much as 1 hey dificr, both are essentially native in the giialtty 
of then genius, sj'siem and phrasing. Benito PArez'Galdd;; 
gave a new life to the historical novel in his huge scries entitled 
Episodios narionaks, a name perhaps suggested by the Romans 
ntttionaux of Erckmanii-Chatrian; but the subjects and senti¬ 
ment of these forty volumes are intensely local. The colouring 
of the Episodios nacionaks is so brilliant, thflir inddent is s(t 
varied and so ftill of interest, their spirit so stirring and patriotic, 
that the bom Spaniard easily forgives then frequent prolixity, 
then insistence on minute details, their loose construction and 
then uneven style. Their appeal is irresistible; there is no sudi 
unanimous approbation of the politico-religious liovck such 8s 
Dmia Perjccta, Gloria and Lein Rocb, each of which may be re>> 
garded as a remtan A thke. Tire quick response of PArez Gsddds 
to any extfenial stimulus, his sensitiveness to every change ib 
the literary atmosplicre, made it inevitable that he should comp 
under the influence of French naturalism, as he does in La 
Proliibido and in Realidad ; but his conversion Was temporary, and 
two forcible novels dealing with cofitempotary isin—Fortunata 
y Jacinta and An" el Gc/rt-re—mark the tWtd place in the devdop- 
mcni of a susceptible talent, nietrue leader of the naturalbtK 
school in Spain is Armando Palaeio Valdes, whose faculty 
of artistic selection was first displayed in El SeAorito Octam'b, 
Two sultsequcnt works—Jl/ar/a y Maria and La Hermarm SaH 
Sulpicio —rabed hopes that Spain had, in Palaeio ValdAs, a 
novelist of the first order to succtvd Pert^da and Valera; but itt 
La Espufna and La Fe, two social studies which caused all the 
more sensation because Ihej' contained caricatures of wtsD- 
known personages, the author followed the French current, 
ceased to be national and did not become cosmopolitan. JEs 
latest books are more original and interesting, though thej' 
scarcely fulfil his early promise. Anchhrar novfelbt who to ti 
time divided honours with Pdacio Valdds was the lady wlm 
publishes under her maiden name of Emilia Pardo BazAn. TTie 
powerful, repellent pictures of peasant life and the ethical darit% 
of Los Pasos de Ulloa and La Madre Naturaleta are set oB bO' 
graphic pa.ssages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspbbs 
lnsol(ui6n and De mi tittra b expressed in a style whiA secures 
Emilia I’ardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Garin," was better known as a ruthless critic than as a novelist; 
the interest of his shorter stories has evaporated, but hb ambi¬ 
tious novel. La Rcgenta, lives as an ■original study of the relation, 
bet^ween mysticbm and pnssion. Jacinto Octavio Piedn. 
(b. 1852), who has de.serted novel ■writing to critidsm, displayed 
much insight in Ldaaro, the story of a priest who finds himscSi 
forced to lay down his orders; this work was naturally denounced 
by the derical party, and orthodoxy dedared equally agahrit 
El Ettemigo and Dnlee y sabrosa; more impartial critics agrea 
in ar^ring Piedn’s pOvVer of awakening sympathy and interest, 
hb gift of minute psychological analysb and his exquisite dictioA. 
No sOspicion of heterodoxy attadies to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia LaAtieo, nor to Ac 
jMuit, Lub Coloma (b. 1851), ■who obtained a fleeting trhin^ 
with Fequ'iheees, m which t!» writer satirized the fashionable 
sodety of Whieli he had been an ornament before Ws conversiofi, 
JuMi Dfchoa (d. t8^) showed promise of the higtest order in 
his tWo idiOrt stories,' El'AMbSo disdpidb aiid 'Vh xilina de Dios 
and Angel Ganire!f ’(d, 18^8) pMdticed'ia LoiTtt&ajos dditi~ 
jdl^eMb MWtito PioOidi a sin^lar phiWsOphietU romtoce, ridi 
in ideas and felicitOhs ih expression, though lieidng in narrative 
hltcrtfst. With hire niay be mentioned Sieaitio Madas PicAWte 
(d. rSpsf); author Of La Tima dy sampAs; Who died pretiUttUM^ 
trefqM' his uh^ubted talent had rcaidied tnAturity; Of •file' 
younger novelists the most notaMe in reputation Am addore- 
reent' b Vicckte Blasco IbAiiez (b. i8<^) who beipAt witit 
pictiltfeA'of VAlencian provinbial life In PioT yiiSyi, made 
roriteiOe'tbe' odhidc of revohrtiottary prtqjagAn^aiih t& Caui^s 
iM IM'Heria, and shioWs the infinence of iOBt 'lfi liree of 1^ 
latest books, La Afa/s tferaaife. BleAeo lM^ Jacks taste Attf 
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tmtil 1877, when the excavation committee was granted an 
annual subsidy by the Austrian government. Many discoveries 
were made, including the ruins of a theatre, amphitheatre, city 
walls and gates,baths,aqucducts, pagan and Christian cemeteries, 
basilicas and many fragments of houses and arches. Professor 
F. Bulid, who had charge of the work and of the museum at 
Spalato, reported in 1894 that the collection of minor objects 
comprised “ 2034 inscriptions, 387 sculptures, 176 architectural 
pieces, 1548 fragments or objects of terra-cotta and vases, 
i243 objects of glass, 3184 of metal, 929 of bone, 1229 gems, 
128 objects from prehistoric times, and 15,000 coins ” (Munro, 
p. 244). These are preserved in the museum. One vase, of 
Corinthian workmanship, dates from the 6th century b.c,; and 
mimy of the early Christian relics are of unusual interest. The 
so-called “ cyclopean ” walls, mortarless, but constructed of 
neatly squared and fitted blocks, are probably of Roman work¬ 
manship. Jackson suggests that perliaps, like the long walls 
at Athens, they were intended to unite the city with its port. 

Salona under the early Roman emperors was one of the chief 
ports of the Adriatic, on one of the most central sites in the 
Roman world. Made a Roman colony after its second capture 
by the Romans (78 b.c.), it appears as Colonia Marita Julia and 
Colmia Claudia Augusta Pia Peteranorum, and bears at different 
periods the titles of respubliea, conventus, metropolis, praejectura 
and praetorium. Diocletian died in 313; and before long the 
city became an episcopal see, with St Doimo as its first bishop. 
The palace was transformed into an imperial cloth factory, and, 
as most of the workers were women, it became known as the 
gytiaedum. Salona was several times taken and retaken by the 
Goths and Huns before 639, when it was sacked and nearly 
destroyed by the Avars. Its inhabitants fled to the Dalmatian 
islands, but returned shortly afterwards to found a new city 
within the walls of the palace. Salona itself was not entirely 
deserted until the close of llie 12th century. In 650 the papal 
legate, John of Ravenna, was created bishop of Spalato, as the 
new cit\' was named. “ Spalato,” or “ Spalatro ” (a very old 
spelling), was long regarded as a corruption of Salonae Palatium-, 
but its true origin is doubtful. The most ancient form is 
Aspalathum, used in th loth century by Constantine Porphyrn- 
genitus. Spalathum, Spalathrum and Spalatrum are early 
variants. In a few years Spalato became an archbishopric, 
and its holders were metropolitans of all Dalmatia until 1033. 
In 1105 Spalato became a vas,sal state of Hungary; in 1327 it 
revolted to Venice; in 1357 it returned to its allegiance. It 
was ruled by the Bosnian king, Tvrtko, from 1390 to 1391; and 
in 1402 the famous and powerful Bo.snian prince, Hrvoje or 
Harvoye, received the dukedom of Spalato from Ladislaus of 
Naples, the claimant to the Hungarian throne. In 1413, after 
the overth'ow of Ladislaus by the emperor Sigismund, Hrvoje 
WM banished; but a large octagonal tower, the Torre d’Harvoye, 
still bears his name. Spalato received a Venetian garrison in 
1420, and ceased to have an independent history. The castle 
and city walls, erected by the Venetians between 1645 and 1670, 
were dismantled after 1807. 

See T. G. Jackson, Dalmatia, the Quarnero and Istria (Oxford, 
1887); and E. A. Freeman, Subject and Neighbour Lands of Venice 
(London, iS8j), for a general description of Spalato, its antiquities 
and history. A valuable account of the researches at Salona is 
given in R. Munro, Bosnia-Herzegavina and Dalmatia (London, 
1900). There are two magnificently illustrated volumes which 
deal with Diocletian's palace: R. Adam, Ruins of the Palace of 
the Emperor Dtocletian at Spalatro, in Dalmatia (London, 1764! 
engravings -by Bartoloza: and L. J. Cassas and J. LavaUte, Voyage 
pittoresoue et historique de I'Jstrie (Paris, 1802). The Dalmatian 
chronicles, reproduced by G. laicio in his De regno Dalmatiae et 
Croatiae (Amsterdam, t 666), include several which deal specially 
with Salona and Spalato. The most important is the Hisioria 
sidonitanorum pontipeum et spalaUnsium, by Tliomas, archdeacon 
of Spalato (1200-1268). 

SPALDING, WILLIAM (1809-1859), British author, was 
bom m Aberdeen on the 22nd of May 1809. He was educated 
at the grammar schod there and at Marischal College, and he 
went in 1830 to Edinburgh, where he was called to the bar in 
1833* In that year he published a Litter on Shakespeare’s 
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Authorship of the two Noble Kinsmen (reprinted for the New 
Slmkspere Society in 1876) which attracted the notice of 
Jeffrey, who invited Spalding to contribute to the Edinburgh 
Rfbiew. He also .spent .some time in Italy, and in 1841 puL 
lished Italy and the Italian Islands from the Earliest Ages to the 
Present Time. He occupied the chair of rhetoric in Edinburgh 
University from 1840 to 1845, when he was appointed professor 
of logic in the university of St Andrews, a post which he held till 
his death on the i6th of November 1859. 

Besides contributions to the Edinburgh Review, Blackwood's 
Magazine and the eighth edition of the Encyclopaedia Britannica. 
he Wcis the iLuthor of & concise tlistofy of linglish lAt$Yutufe (iS53). 

SPALDING, a market town in the Holland or Spalding parlia¬ 
mentary division of Lincolnshire, England, on the river Welland, 
and on the Great Northern and Great Eastern railways, 93 m, 
N. from London. Pop. of uriian district (1901), 9385. The town 
is the centr • of a rich agricultural district. The parish church of 
St Ma^ and St Nicholas was built in 1284 and is of peculiar con- 
stnict ion, having four aisles to the nave. It is mainly Decorated 
in style. The adjoining lady chap.l (St Mary and St Thomas 
& Bccket) was built in 1315; in 1588 it was appropriated for 
the grammar school endowed in 1568 by John Blanke and again 
in 1588 by John Gamlyn. A new grammar school was erected 
in 1881. There are several modem churches and chapels, a corn 
exchange, a Christian association and literary institute, and the 
John.son hospital (1881, endowed). The existing high bridge 
over the Welland, constructed in 1838, took the place of a 
wooden erection dating from the end of the 17th century; this 
last was built on the site of a Roman bridge of two arches, 
the foundations of the centre pier of which were disclosed when 
the wooden bridge was constructed. Trade is principally agricul¬ 
tural, and there is considerable water-traffic on the Welland^ 

Although there are ro traces of settlement at Spalding 
(SpaUnige) before late Saxon times there was probably a village 
here before Thorold the sheriff founded his cell of Crowland 
Abbey in 1051. In Domesday Book the manor is said to belong 
to Ivo de Taillebois, who possessed a market there worth 40.S., 
six fisheries and rent from salt-pans. The manor was afterwards 
granted to Angers, and later belonged to Spalding Priory, which 
retained it until at the suppression it passed to the Crownj 
Stephen made Spalding Priory free of toll, while John gave the 
monks forest rights. The town was governed by the prior’s 
manorial court, and never became a parliamentary or municipal ■ 
borough. The prior obtained the grant of the Friday market 
in 1242, and in the reign of Edward I. claimed from of old fairs 
on the feast of St Nicholas and fifteen days following, and on the 
vigil and octave of St Cross. In more modem times .Spalding 
was well known for the club known as the “ Gentleman’s 
Society,’’ founded in 1710 by Maurice Johnson, which met emee 
a week at a cc^ee-house in the town for the discussion of literary 
and antiquarian subjects, and numbered among its members 
Newton, Bentley, Addison, Pope and Gay^ 

SPAILANZAMI, LAZABO (1729-1799), Italian man of science, 
was bom at .Scandiano in Modena on the loth of January 1729, 
and was at first educated by his father, who was an advocate. At 
the age of fifteen he was sent to the Jesuit college at Reggio di 
Modena, and was pressed to enter that bodv. He went, how¬ 
ever, to the university of Bologna, where his famous kinswoman, 
Laura Bassi, wm p^roiessor of physics, and it is to her influence 
that his sciratific impulse has been usually attributed. With 
her he studied natural philosophy and matiiematics, and gave 
also great attention to lanpages, both anciemt and modern, but 
soon abandoned the study of law, and afterwards took orders. 
His reputation soon, widened, and in 1754 he became professw 
of Ic^ic, metaphysics and Greek in the university of Remo, 
and in 1760 was translated to Modena, where he continued to 
teach with great assiduity and success, but devoted his whole 
leisure to natural science. He declined many offers from other 
Italian universities and from St Petersburg until 1768, when he 
accepted the invitatiim of Maria Theresa to the chair of natund 
history in the university of Pavia, which was then being reorgan¬ 
ized. He also became director of the museum, s^idi hegreet^' 
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until 1877, when the excavation committee was granted an Avfhorship oj ^ two Noble Kinsmen (reprinted for the New 
•nnua] subsidy by the Austrian government. Many discoveries Sbakspere Society in 1876) which attracted the notice of 
were made, including the ruins of a theatre, amphitheatre, aty Jeffrey, who invited Spalding to contribute to the EJinittrgk 
walls and gate3,baths,Bqucdufts, pagan and Christian cemeteries, Review. He also spent some time in Italy, and in 1841 puL 
basilicas and many fragments of houses and arches. Professor lished Italy and the Italian Islands from the Earliest Ages to the 
F. Bu]i6, who had charge of the work and of the museum at Present Time. He occupied the chair of rhetoricin Edinburgh 
Spalato, reported in 1894 that the collection of minor objects University from 1840 to 1845, when he was appointed professor 
comprised “ 3034 inscriptions, ^7 sculptures, 176 architectural logic in the university of bt Andrews, a post whidr he held till 
pieces, 1548 fragments or objects of terra-cotta and vases, his death on the r6th of November 1859. 

J243 objects of glass, 3184 of metal, 939 of bone, 1239 genw. Besides contrlUutimui I0 the JJotwui, 

136 objects from prehistoric times, and r5,000 emns ” (Munro, Magazine and the eighth edition of the Encyclopaedia Brifannita. 
p. 244). Ihese arc preserved in the museum. One vase, of author of a concise History of English Literature {16,3), 

Corinthian workmanship, dates from the 6th century b.c. j and SPALDWO, a market town in the Holland or Spading parliar 
many of the early Christian relies are of unusual interest. The mentary division of Lincolnshire, England, on the river Welland, 
so-called “ cyclopean " walls, mortarlesR, but constructed of and on the Great Northern and Great Eastern railways, 93 m< 
neatly squared and fitted blocks, are probidily of Roman work- N. from London, Pop. of urijan district (i 901), 9385. The town 
manship. Jackson suggests that perhaps, like the long walls isUie centfof a rich agricultural district. The parish church of 
at Athens, they were intended to unite the city with its port. St Mary and St Nicholas was built in 1284 and is of peculiar cim- 

Salona under the early Roman emperors was one of the chief stnictimi, having four aisles to the nave. It is mainly Decorated 
ports of the Adriatic, on one of the most central sites in the in style. The ^joining lady cbap.l (St Mary and St Thomas 
Roman world. Made a Roman colony after its second capture ^ Socket) was built in 1315; in 1588 it was appropriated for 
by the Romans (78 b.c,), it appears as Colonia Marlia Julia and the grammar school endowed in 1568 by John Hlanke and again 
Ceitmia Claudia Augusta Pia Vettranorum, and bears at different in 1 588 by John Gamlyn. A new grammar school was erected 
periods the titles of respuElita, eonventus, metropolis, praejectura in 1881. There are several modem churches and chapels, acorn 
and praetorium. Diocletian died m 313: and before long the exchange, a Christian as80<:iation and literary institute, and the 
city became an episcopal see, with St Poimo as its first bishop. Johnson hospital (1881, riidowed). 'I'he existing high bridge 
The palace was transformed into an imperial doth factory, and, over the Welland, coastructed in 1838, took the place of a 
as most of the workers were women, it became known os the wooden erection dating from the end of the 17th centurj'; this 
gynaerium. Salona was several times taken and retaken by the last was built on the site of a Roman bridge of two arches, 
Goths and Huns before 639, when it was sacked and nearly tiie foundations of the cei»tre pier of which were disclosed when 
destroj-ed hy the Avars. Its inhabitants fled to the Dalmatian the wooden bridge was ^structed. Trade is principally agricul- 
islands, but returned shortly afterwards to found a new city tural, and there is considerable water-traffic on the Wellandj 
within the walls of the palace. Salona itself was not entirely Although there are ro traces of settlement at Spalding 
deserted until the close of the rath century. In 650 the papal (Spaltnige) before late Saxon times there was probably a village 
legate, John of Ravenna, was created bishop of Spalato, as the here before Thorold the sheriff founded his cell of Crowland 
new citv was named. “ Spalato,” or ** Spalatro ” (a very old Abbey in 105^* In Domesday Book the manor is said to belong 
spellbpy wag long regarded as u corruption of SaUmae PalaEum; to Ivo de Taillebois, who possessed a market there worth 40a,, 
but its true origin is doubtful. The most ancient form is six fisheries and rent from salt-pans. The manor was afterwards 
Aspalalkum, used in th loth century by Constantine Parphyrn- granted to Angers, and later belonged to Spalding Priory, which 
genitus, spalathum, Spalathtum and Spalattum are early retained it until at the suppression it passed to the Crown, 
variants. In a few years Spalato became an archbishopric, Stephen made Spalding Priory free of toll, while John gave the 
and its holders were metropnlitans of all Dalmatia until 1033, monks forest rights. The town was governed by the prior’s 
In 1105 Spalato became a vassal state of Hungary; in 1337 it manorial court, and never became a parliamentary or municipal 
revolted to Venice; in 1357 it returned to its aUegiance. It borough. The prlw obtained the grant of the Friday maritet 
was ruled by the Bosnian king, Tvrtko, from 1390 to 1391 j and in 1242, and in tha reign of Edwrard I. claimed from of old fairs 
in 1403 the famous and powerful Bosnian prince, Hrvoje or on the feast of St Nicholas and fifteen days followup, and on the 
Harvoye, received the dukedom of Spalato from ladisiuus of vigil and octave of St Cross. In more modem times Spalding 
Naples, the claimant to the Hungarian throne. In 1413, after was well known for the dub known as the '‘ Gentleman's 
the overth’ow of Ladislaus by the emperor Sigismund, Hrvoje Society,'’ founded in 1710 by Maurice Johnson, which met once 
was banished; but a large octagonal tower, the Torre d’Harvoye, # week at a coffee-house in the town for the discussion of literary 
still bears his name. Spalato received a Venetian garrison in end antiquarian subjects, and numbered among its membera 
1420,and ceased to have an independent history. The castle Newton. Hentiev. Addison. Pone and Gav. 
and dty walls, erected by the Venetians between 1645 and 1670, 
were dismantled after 1^7. 

See T, G. Jackson, Dalnudia, the Quamero and Itiria (Oxford. 

1887); and E. A. Freeman, Subfiet eM neighbour Lemis of Venice 
(London, ifiSi), for a general description of Spalato. its antiquities 
and liisto^, A valuable accoimt at the resWteches at Salona is 
given in R. Munro, Bosnia-Hertegovina and DoffiMiia (London, 

1900). There ore two magnificently illustrated volumes which 
deal with Diocletian's palace: S, Adam, Buins of the Palace of 
tts Emperor Dtocleiian at Spalatro, in Dcdmatia (London, 1764), 
engravings hy Bartohwzi; and L. J. Cassas and J. Lavallfie, Voyage 
fnttoreseue el JUsioriTus de VIBrie (Paris, 1803). The Dalmatian 
chroDieles, reproduced hy G, Lucio in his Ds regno Dcdmatiae el 
Croatiae (Anwrardam, 1666), include several whl& deal specially 
with Salona and Spalato. The most Important is the ifislerta 
talonitimeruin poniificam et spaletentium, hy Thomas, aichdeocoD 
of Spalato (1200-1168). 

WALDDiG, WILLIAM (1809-1859), British author, was 
bnm in Aberdeen on the sand Sky 1809. He was educated 
at the grammar srhoid there and at Harisdial College, and he 
went in 1830 to Edmburgh, where he was called to the bar in 
1833, In that year he published a Litter on Shakespeare’! 



SPAIXAHZAHI, lAZABO (1799-1799), Italian man of idence, 
was bom at Scandiano in M^enaonthe toth of January 1739, 
and was at first educated by his father, who was an advocate. At 
the age of fifteen he was sent to the Jesuit coUen at Keg^o di 
' Ifodena, and was pressed to enter that body. He iwnt, how¬ 
ever, to the university of Bologna, where his famous kinswoman, 

I Laura Bassi, was profenor of physics, and it is to her influence 
' that his scientific impulse has been usually attributed. With 
! her be Itudjed natuiu philosophy and mathematics, and gave 
also great attention to languages, both ancient and modern, but 
soon abandoned the study of law, and afterwards todc onfc W 4 
His rotation soon widened, and in 1754 he beoune profesm 
of l(^ic, metaphysics and Gieek in the university of Re^o, 
and in 1760 was translated to Modena, where he continuM to 
teach wi^ great assiduity and success, but devoted his whcAe 
I leisure to natural science. He declined many offers from other 
Itatian universities and from St Petersburg until 1768, when be 
accepted the invitatian of Maria Thoesa to the chw of naturd 
history in the university of Favia, which was then being reorgas- 
ized. He also became director of the museum, sriiidt Mgreat^ 
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enriched by the collections of'his many journeys along the shores 
of the Mediterranean. In 1785 he was invited to Padua, but 
to retain his services his sovereign doubled his salary and allowed 
him leave of absence for a visit to Turkey, where he remained 
nearly a year, and made many observations, among which may 
be noted tho.se of a copper mine in Chalki and of an iron mine at 
Principi. His return home was almost a triumphal progress: at 
Vienna he was cordially received by Joseph II., and on reaching 
Pavia he was met with acclamations outside the city gates by 
the students of the university. During the following year his 
students exceeded five hundred. His integrity in the nwnage- 
ment of the museum was called in question, but a judicial investi¬ 
gation speedily cleared his honour, to the satisfaction even of 
his accusers. In 1788 he visited Vesuvius and the volcanoes 
of the Lipari Islands and Sicily, and embodied the results of his 
researches in u large work (Viaggi die due Sicilie ed in alcune 
parti dell' Apenninn) published four years later. He died from 
an apoplectic seizure on the 12th of February 1799, at Pavia. 

His inUofatifiable exertions as a traveller, his skill and good 
fortune as a collector, his brilliance as a teacher and expositor, and 
his keenness as a controversialist no doubt aid largely in accounting 
for Spallanzani's exceptional fame .among his contemporaries; yet 
greater qualities were by no means lacking. His life w<as one of 
incessant eageT questioning of nature on ^ sides, and his many 
and varied works all bear the stamp of a fresh and original genius, 
capable of stating and solving problems in all departments of 
science—at one time finding the true explanation of " ducks and 
drakes " (formerly attributed to the elasticity of water) and at 
another helping to lay the foundations of our modern vulcanology 
and meteorology. His main discoveries, however, were in the field 
ol physiology: he wrote valuable and suggestive papers on respira¬ 
tion. on tile senses of bats, &c., while he made experiments (1708) 
to disprove the occurrence of spontaneous generation, showing in 
opposition to J, H. Needham (1713-1781) that animalcules did not 
develop in vegetable infusions which had been boiled and were 
kept in properly closed vessels. His great work, however, is the 
Dissertationi de fisica animate e vegetate (2 vtfis., 1780). Here he 
first interpreted the. process of digestion, which he proved .to be 
no mere mechanical process of trituration, but one of actual solution, 
taking place primarily in the stomach, by the action of the gastric 
juice. He also carried out important researches on fertilization in 
animals (1780). 

SPAN (Irom 0 . Eng. spannan, to bind, connect together; the 
word is of general occurrence in Teutonic languages, the ultimate 
origin being the root r/>a-, to extend, stretch oui,cf.Gr. mrSv, 
to draw out, Lat. ipatiwn, space), a distance stre ched, the 
space between terminal points. The word was formerly used 
as a measure of length = 10-368 in., taken from the stretch of 
the fully opened hand from tliumb to little finger. The term 
is used in architecture for the width or opening of an arch or 
arched opening, and also the width of a roof between the wall 
plates. A “ span roof ” is a roof having two sides inclining to 
a centre or ridge, in contradistinction to a “ shed roof ” (see 
Shed). 

SPANDAU, a town of Germany, in the Prussian province of 
Brandenburg, at the confluence of the Havel and Spree, 8 m. 
N.W. of Berlin, of which it is practically a suburb, on the main 
lines of railway to Hanover and Hamburg respectively. Pop. 
(1885), 31.463; (189s), 55.813; (1905), 70 ,*95 (including a garri¬ 
son of about 5000). The town has of recent years made marked 
progress, its trade being enhanced by an excellent railway service 
with Berlin and improved navigation on the Havel. The 
fortifications, which were strengthened after the war, 1870-71, 
for the protection of the arsenal, have been razed on the northern 
and eastern sides, and of its former defences none remain except 
the citadel and a line of works along a ridge of hills to the south 
of the town. The Julius tower in the citadel, which is surrounded 
by water, contains the Imperial war treasure (Reichskriegssekatt), 
—a sum of £6,000,000 in gold, kept in readiness for any warHke 
emergency, and reserved from the indemnity paid by France 
after the war of 1870-71. Spandau contains four Protestant 
churches, a Roman Catholic i^urch, a gynmasiutn and a school 
of musketry. Besides numerous barracks, thae are various 
military esmblishments appropriate to an important garrison 
town; and its chief industries are connected with the prepara¬ 
tion of munitions of w.-ir. The government factories for the 
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manufacture of small arms, artillery, gunpowder, &c., cover 
upwards of 200 acres, and employ about 6000 workmen. The 
other industries are not very important; they comprise 
miscellaneous manufactures, fishing, boat-building, and some 
shipping on the Havel. 

Spandau is one of the oldest places in the Altmark, and 
received civic rights in 1232. It afterwards became a favourite 
residence of the Hohenzollem electors of Brandenburg, and 
was fortified in 1577-1583. In 1633 it surrendered to the 
Swedes, and in 1806 to the French. A short investment in 
1813 restored it to Prussia. 

See Zech and Gunther, Geschichtliche Beschreibung der Siadt und 
Festung Spandau (Spandau, 1847), and Kuritzemuller. Urkundliche 
Ceschickie der Stoat und Festung Spandau (Spandau, 1881). 

SPANDRIL, or Spandrel (formerly splaundrel, a word of 
unknown origin), in architecture, the space between any arch 
or curved brace and the level label, beams, &c., over the same. 
The spandrils over doorways in Perpendicular work are generally 
richly decorated. At Magdalen College, Oxford, is one which 
is perforated, and has a most beautiful effect, "rhe spandril of 
doors is sometimes ornamented in the Decorated period, but 
seldom forms part of the composition of the doorway itself, 
being generally over the label. 

SPANGENBERG, AUGUST GOTTLIEB (1704-1792), Count 
Tynzendorf’s successor, and bishop of the Moravian Brethren, 
was born on the isth of July 1704 at Klettenberg, on the sooth 
of the Harz Mountains, where his father, Georg Spangenberg, 
was court preacher and ecclesiastical inspector of the countship 
of Hohenstein. Left an orphan at the early age of thirteen, he 
was sent to the gymnasium at Ilefeld, and passed thence (1722), 
in poorest circumstances, to the university of Jena to study law. 
Professor Johann Franz Buddeus(i667-i729) received him into 
his family, and a “ stipendium ” was procured for him. He soon 
abandoned law for theology; took his degree in 17 26, and began 
to give free lectures on theology. He also took an active part 
in a religious union of students, in the support of the free schools 
for poor children established by them in the suburbs of Jena, 
and in the training of teachers. In 1728 Count Zinzendorf 
visited Jena, and Spangenberg made his acquaintance; in 1730 
he visited the Moravian colony at Hermhut. A “ collegium 
pastorale practicum ” for the care of the sick and poor was in 
consequence founded by him at Jena, which the authorities 
at once broke up as a “ Zinzendorfian institution.” But 
Spangenberg’s relations with the Moravians were confirmed by 
several visits to the colony, and the accident of an unfavourable 
appeal to the tot atone prevented his appointment as chief 
elder of the community, March 1733. Meanwhile his free 
lectures in Jena met with much acceptance, and led to an 
invitation from Gotthilf Francke to the post of assistant pro¬ 
fessor of theology and superintendent of schools connected 
with his orphanage at Halle. He accepted the invitation, 
and entered on his duties in September 1732. But differences 
between the Pietists of Halle and himself soon became apparent. 
He found their religious life too formal, external and worldly; 
and they could not sanction his comparative indifference to 
doctrinal correctness and his incurable tendency to s^aratism 
in church life. Spangenberg's participation in private observ¬ 
ances of the Lord’s Supper and his intimate connexion with 
Count Zinzendorf brought matters to a crisis. He was offered 
by the senate of the theological facultjr of Halle the alternative 
of doing penance before God, submitting to his superiors, and 
separating himself from Zinzendorf, or leaving the matter to 
the decision of the king, unless he preferred to “ leave Halle 
quietly.” The case came before the king, and, on the 8th of 
April 1733, Spangenberg was conducted by the military outside 
the gates of Halle. At first he went to Jena, but Zinzendorf at 
once sought to secure him as a fellow labourer, thou^ the count 
wished to obtain from him a declaration which would remove 
from the Pietists of Halle all blame with regard to the disruption. 
Spangenberg went to Hermhut and found amongst the Moravjims 
his life-work, having joined them at a moment vAen the stability 
of the society was threatened. He became its theologian, iU 
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apologist, its statesman and corrector, through sixty long years 
of kicossant labour. 

For the first thirty years (i733-<7<)e) his work was mainly 
devoted to the superintendence and organization of the extensive 
missionary enterprises of the body in Germany, England, 
Denmark, lloUiind, Surinam, Georgia and elsewhere. It was 
on an island off Savannah that Spangenber/; startled J ohn Wesley 
with his questions and profoundly influenced his future career. 

( ne special endeavour tf Spangenberg iii I’cmisylvania was to 
bring over tlic scatlcred Schwenlueidiiuis to his faith. In 
J741-1743 he was in England collecting for his mission and 
obtaining the sanction of tlic archbishoj) of Canterbury. During 
the second half of this missiomiry period of his life he super¬ 
intended as bishop the churciics of i’cnnsylvanin, defended the 
Moravian colonies against the Indians at tlie time of war between 
France and England, became the apologist of his body against 
the attacks of tire Lutherans and the Pietists, and did much to 
moderate the mystical extravagances of Ziuzendorf, with which 
his simple, practical and healthy nature was out of sympathy. 
The second thirty years of his work (1763-1703) were devoted 
to the consolidation of the German Moravian Church. Zinzen- 
dorf’s death (1760) had left room and need for his labours at 
home. At Herrnlmt there were conflicting tendencies, doctrinal 
and practical extravagances, and the organization of the brethrm 
was very defective. In 1777 Spangenberg was commissioned 
to draw up an idea fidei fratruin, or compendium of the Christian 
faith of the United Brethren, which became the accepted 
declaration of the Moravian belief. As compared wRh Zinzen- 
dorfs own writings, this book exhibits the fmtr balance and 
greater moderation of Spangenberg’s nature, while those offen¬ 
sive descriptions of tlie relation of the sinner to Christ in which 
the Moravians at first indulged are almost absent from it, In his 
last years Spangenberg devoted special attention to the education 
of the young, in which the Moravians have since been so success¬ 
ful. He died at Berthelsdorf, on the 18th o September 1792. 
la additiom to tlie Idea jidei fralnt/n, Spangenberg wrote, 
besides other apxilogetic books, a Deciaeulion itber die seiH:er 
(,egen UHS auegegattgettm Bcschuldigungen sonderlich die Person 
unseres Ordinarius {Zinzenierf) hetrefjicnd (Leipzig, 1751), an 
ApalogeUsche Selilussschri/t (1752), Leien des Grafen Zirteendorf 
(1772-1775); and his hymns are well knenvn beyond the Moravian 
circle. 

in addition to bis autobiography {SrlhathioRiapJtie), see J. Ritlcr, 
Ceban Ufangenbetgs (Barby, 1794); K. P. Leddurhose, Das Leben 
Spangenhargs (Heidelberg, 184G); Otto Fiid;:, EcilrSgc sur Lebnts- 
gesektehta A. G. Spanmtbergs iSBj); Gertiard Reicliel's 

article in Heriog-Haack’s Realeneviilapildia (ed. i<!o<i). s.v. “ Spiiiigon- 
berg"; the wticle by Leddcihotie, in the AUgetneina datitsehe 
Bhgraphie\ also Mokaviam BKKTiiiii.,N, 

SPAmSH-AJUESICAN WAR OF 1898 . For the causes leading 
tip to the war see Cuba and UNiTiai Si ates ; Hislory. On the 
ijith of February 1898 the U.S. battleship “Maine,” wliich 
had been sent to Havana on the 25th of January, was destroyed 
in Havana harbour by an explosion, with a loss of 2S6 lives. 
An American board of inquiry, of which Captain W. T. Sampson 
was president, made an extensive examination of the wreck, 
and reported to the navy department on the 31st of March that 
the explosion was caused an exterior mine, the principal 
reason for this decision being the upliea’, al of the ship’s bottom.! 
On the 20th of April Preaclent McKinley approved a resolution 
demanding the withdrawal of Spain from Cuba and setting noon; 
of the ajr^of April as, the latest'date for a reply to the demand. 
Before Miis could be delivered by the American minister in 
Madrid, the .Spanish government sent him liis passports. On the 1 
22nd the president declared a blockade of Cuban ports; on 
the 24th the Spanish, govonment declared war; and on the 

• The Spanish anttorities made an examination, but did not 
inspect the interior, the chief diver reporting that " the bilge and 
ked of the vessel thnowghoiit its entire extent were boaiod in tihe.i 
mud, but did not appear to have suffered any damage." It has 
been suggested that the explosion was the work of Cuban sym- ' 
psthbers who thus planned to securo American assistance against 
Spain. It wa»not uadi egio that Congress made an appropilatioa 
(and an inadequate one tb^ lor raish^ the “ Mafne.”^ 


25th the United States Congress declared that war had existed 
since the 21st. 

The American government had begun to prepare for war aa 
early as January: ships on several foreign stations had been 
drawn nearer home, and those in Chinese waters were collected at 
liong Kong; the North Athmtic squadron, the only powerful one, 
had been sent from Hampton Roads into the waters of Florida' 
for manoeuvres; after the destruction of the “ Maine ” the chief 
part of the ships in the Atlantic were concentrated at Key West; 
the battleship “ Oregon ” was ordered east from the Pacific; 
$50,000,000 was voted (Marclip)” for the national defence”; 
steps were taken to purchase auxiliary cruisers, yachts and tugs, 
wluch were rapidly equipped; large supplies of ainiminilion were 
ordered, and Key West became an acUve base of pieparation; 
Captain Stimpson, senior ( Ulcer of the Nort.h Atlaaitic squadron, 
was appointed its commundcr-in-chicf with rank of J.cting rear- 
udminJ; suid a “flying squadan” composed of the armoured 
rriiiser “ Brooklyn ” (flag), the battlesliips “ Texas ” mid 
“ Massadmsetts,” and the fast cruisers “ Minneapolis ” and 
“ Columbia,” ■with Commodore W, S. Schley in command, was 
stationed at Hampton Roads. 

There ■was a great preixmdcrance of large ships on the side of 
the United Siates; (nly in torpedo craft arid small gunboats was 
Spam superior. The American ships were highly dheient; in 
Spain everything was unready; Admiral Cervera felt that to 
:end a SpaniTi squadron across the Athuitic was to .send it to 
destruction, tmd when he had ci,Heeled his squadron (including 
two crui.scrs from Havana) at the Cape 'Verde Islands in March, 
he renetved his expostulations, in whidi he was supp<,Tted by a 
council f f war. But on the 24th of April he was peremptorily 
ordered to leave for Porto Rico, without definite instructions or 
plan of campaign. 

The American flying squadron vas held at Hampton Roads, 
so great was the fear of attack by Spanish ships; and armed 
au-xiliorics and fast cruisers were enipkiycd in patrolling the coast 
cast of New York; tJicse could have rendered good service else¬ 
where, but woukl liave been cf no use in repelling an attack by 
Cervera’s squadron had it come that way. 

The joint resohition of Congress of tlie 2oth of April had 
declared that the relinquishment by Spain of authority in Cuba 
was tlie object of American action; tlie struggle thus naturally 
centred ab nit the island. All operations were thus near at 
hssnd, Havana, the real objective in Cuba, being only about 
100 m. from Key West. A political reason for confining action 
to the western Atlantic was that an immediate Attack upon the 
coasts of Spain might Iiave aroused the strongly pro-Spanish 
sympathy of continental Europe into greater activity, Tlie 
regular United States army, tlie only aiAoilaWo force until war 
■was declared and a volunteer force was autliorized, had been 
assembled at Tampa, Florida, New Orleans and Chickamaiiga, 
Georgia, but until the control of the sea wa.5 decided, the army 
could not prudently be moved across the Strait of Florida. 
Cervora’s fleet was tlrus the real objective of the navy, and 
had to be settled 'witli before any militiary action could be 
undertaken. 

Rear-Adinkal Sampson left Key West early on the 22nd, and 
began the Mocicarie of Havana and the north coast of Cuba as far 
ns Cardenas, 80 m. east, and Bahia Honda, 50 m. west. His 
North Atlantic squadron of 28 vessels of aU IsMs, of which the 
armoured cruiser “ New Yorlc ” (flog), the battleships “ Iowa ” 
and “ Indkna,” nod the monitors “ Puritan,” “ Terror ” and 
“ .Ampliitrite,” were the most importHBit, and ■which mcfeid^ six 
torpedof-boats, was mcreaseei to W4 vcMcis by the 1st of'July, 
chMy by the addition of extemporized cruisers, converted 
yachts, &c, 

In the Pacific, (he American squadnon—the protectod cruisers 
“ Olympia " (flagship of Commodore Gcoree Dewey), “ Balt^ 
mote,” "Raleigh ”and“ Boston,"tl*smaUunpwteited cruiier 
" Cdaoord,” tia ganhoa* “ Petrel,” the armed revenue cutter 
“ Hugh M'Cuibehi,”' withi a purchased cdlicr “ Nanshan " imd 
a pupated supply ship Zafiro ’’—deft Hong-Kong at the 
request (d ^ f^evemortoid went to Kirs Say, some miles east 
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on llw Chinese coast. Ordered (Apil 25) to begin opra- 
tions, particularly against the Spanish fleet wlrich he was 
directed to capture or destroy, Dewey left Mirs Bay on the 27th, 
and arrived off Luzon, in the Philippines, on the 30th of April. 
The Spanish admiral Montojo anchored to the eastward of the ■ 
spit on which are the village and arsenal of Cavite, in a general 
cast and west line, keeping liis broadside to the northward. His. 
force consisted of the “ Reina Cristina,” the “ Castilla ” (an old 
wooden steamer which had to be towed); tlie "Isla de Cuba” 
luid “Isla de Luzon" (protected cruisers of 1050 tons); the 
“ Don Juan de Austria ” and the “ Don Antonio de UUoa ” 
(gunboats of about 1150 tons), and the “ Marques del Duero ” 
(of 500 tons). There were six guns (3 breech-loaders) m battery 
at or near Cavite. 

Dewey stood on during the night, and p.assed into the Bora 
Grande (about 5 m. broad), paying no utt.ntion to rumours of 
torpedoes in a channel so broad and deep, and at 
midnight passed El Fraile (a large rock, m. 
from the south side), from which two shots were 
fired at him, and he was also fired at by the "Cavite” 
and one of the city batteries. When he sighted the Spanish 
squadron to the southward he ordered his transports and 
the revenue cutler “ Hugh M'Cullcch ” out into the bay, and 
stood down in column with the “ Olympia,” “ Baltimore,” 

“ Rideigh,” “ I’ltrcl,” “ Concord ” and “ Boston ” at 400-yd. 
intervals. When within 5000 yds. he ported his helm, and at 
5.41 ajn. opened fire, lie stood westwwds along the Spanish 
line, using his port batteries, turned to starboard and stood 
back, gradually decreasing hi e distance to 2000 yds. At 7 o’clock 
the Spanish fiag.ship attempted to come out and engage at short 
range, but was driven back by the American fire. Tlie SpaniA 
squadron was now in very bad plight, but the seriousness of its 
condition wiis net fully known to the American commander. 
At 7.35 Dewey withdrew, gave his men breakfast, and had a 
consultation of commanding officers. Before he re-engaged at 
11.16 the “ Cristina ” and “ Castilla ” had broken into &me5, so 
that the remainder of the action coaslsted in silencing the Cavite 
batteries and completing tlie destruction and demoralization of 
the smaller Spanish ships, which the “ Petrel ” was ordered in to 
bum. The victory was complete. All the Spanish ships * were 
sunk or destroyed. The injury done the American ships was 
practically nil. The Spanish lo.^t 167 killed and 214 wounded, 
out of a total of 1875. llie Americans had 7 slightly wounded 
out of 1748 men in action. Dewey took possession of Cavite, 
pimoled its garrison, and awaited the arrival of a land force to 
capture Manila. 

The blockade of Havana had progressed witliout incident, 
beyond the capture of a number of Spiuiish steamers and sailing 
vessels,® and tbe shelling of some new earthworla 
moeiado.'’ Matanzas on the 27tlt of April; but on the nth of- 
" ' May a small action was fought at Cardeflas, in which 
the Americans were repulsed and Ensign Worth Bagley, the first 
American officer to lose his life in the war, was killed. On the 
same day a partially successful attempt was made, under a heavy 
fire from the shore, to cut the cable between Cienfuegos and 
Havana. 

Cervera had left the Cape Verde Isliuids on the 29th of April 
vfith four armoured cruisers, the " Almirante Oquendo,” “ In¬ 
fanta Maria Tlieresa " and “ Vizcaya ” (sister ships of 7000 tons) 
and the “ Cristobal Colon ” (same size; Terentiy equipped) ami 
three torpedo-boat destroyers—a type not then represented in 
the American navy—" Furor,"'" Terror ” and " Pluton,” On 
hearing (May i) of Cervera’i departure, Sampson went east 
1000 m. to San Juan, Porto Rico, with the armoured cruiser 
“New York,” the battleships "Iowa" and “Indiana,” the 
cruisers “ Montgomery ” and " Detroit,” and on* torpedo-boat. 
In going east he calculated on using a speed of 10 knots, on wtting 
to San Juan on the 8th, about tlie time the Spaniards would reach 

» Tteoe of ttsB beet were afterwards' raised and repaired by 
American engineen. 

> Tim BuBsav-antuea.'” the first prlac of the war, was taken by 
th* g^hoat “ Nashville ” off Rey West on the ajrd of April. 


its longitude, and if they were not there, on returning off Havana 
before they could get to Havana harbom:. He wished to pi i-vcnt 
Cervera’s refitting at San Juan, , from which place the American 
coast would bewitliin easy reach, Now York liciig only about 
1400 m. away. But the speed of the Amerkau squadron fell short 
of Sampson’s expectation; he reached San Juan on the r 2th, stood: 
in to see if Cervera was in the harbour, and opened lire upon 
the fortifications. He did not press the attack since Cervera was 
not present, and at once started back for Havana ■without news 
of Cervera, who was then in fact off Martinique, with orders to 
go to San Juan. When he heard that Sarap-sou was at San Juan, 
lic steamed to Cura9oa, where he arrived on the 14th of May and 
wherc'tlic authorities aUowed him to aial. He reached Santiago do 
Cuba early on the 19th without being sighted en reutehy any of tbe 
American scouts, though several were m tlie vicinity. Sampson 
thought the Spanish squadron might have returned to Spwn.® 
But he learned that the enemy had not turned back, on the night 
of tine 15tli, when a telegram from the navy department directed 
him to proceed witli all despatch to Key West, _ He got tliere 
on the afternoon of the iSth, and found tbe flying 
fquadron (“Brooklyn” (flag), “Massachusetts,”/orCerver*'* 

“ Texas,” and “ Scorpion ”), which left on the next **“•**’“■ 
morning (i9lh) for Cienfuegos, tlien regarded by the navy 
department as the certain objective of the Spanish squadron. 
The battleship “ Iowa,” the gunboat “ Castine,” the torpedo- 
boat “ Dupont ” and the collier “ Merrimac ” sailed to 'Join 
Schley on the eotb, and gave liim a force sufficient to meet 
Cervera. Ssunpson was ad vised by the department (on tlie setir) 
to “ send by the ‘ Iowa ’ to Scliley to proceed off Santiago de 
Cuba with liis whole command, loavi% one small vessel off 
Cienfuegos,” but he directed Schley in an order of the aist if b* 
was satisfied that Cervera was not at Cienfuegos, to proceed with 
aU despatch to Santiago, and if the Spanish squadron was these, 
to blockade it. 

Commodore Schley arrived off Cienfuegos on the 22nd, and 
held to the opinion that Cervera was .there until thn _a4th, whaa 
Commodore M’Calla of the “ Marblehead ” communicated with 
ihe insurgents some miles westwards, and learned the truth. 
Sebley started that eveiting for Santiago, 300 m. distant, but 
on tlie afternoon of the 26tli was bo m. south of the port. Early 
on the e7th Schley received a despatch from tlw navy depart¬ 
ment suggesting that the Spanish squadron was in Santiago and 
bidding him see “that the enemy, if thMcin, does not leave 
without a decisive action.” Schley replied “ . . . cannot remain 
off Santiago present state squadron coal account . . . much to 
be regretted cannot obey orders of department. . . forced to 
proceed for coal to Key West by way of Yucatan Passage 
in tlie controversy that arose out of those events Schley’s critics 
insisted that tlie “ Iowa ” and the “ Massachusetts " had at this 
time enough coal to carry them three times the Stance from 
Santiago to Key West. 

Sampson with the “New York” had arrived early on the 
aSth of May off Key West. When Schley’s telegram, which 
had much disturbed the Washington officials, was forwarded to 
Sampson, he secured permission to m at once to S^tiago with 
the “ New York ” aiwl “ Oregon ” (whidi had arrived at Key 
West on the 26th of May in excellent cemdition after her voya|^ 
of nearly 16,000 m. from the Pacific) to turn back ScUey’s heavier 
ships. Before he started he received a telegram from Schley 
statwg that lie would remain off Santiago. It is now known 
from the documents published by Admiral Cmrera tliat the 
Spanish squadron, in the interval preceding the s8th, when 
Schley arrived m sight of the port, was- on lire point of leaving; 
Santiago. On ri»e morning of the apth two ^miish cruisers 
were seen a short distance vritbin the entrance, and on tlie 31st 
Sehky, with the “ Massachusetts,” “ Io.wa ” and “ Ne wjOrlean?," 
stood in and made an attack imen these and the batteries at Icmg 
range (8soo-jr,ooo yds.)i On thei 310th Sampson, leaving a 
squadron on tbe north side under Commodore Watson^iStood for 

• A telegram (not received by Cervera) had been sent to 
i MartiBique on 'iha iBth' oi'. May, authoruing toe eqaadmito 
retont.. . I . . 
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Santiago at a speed of 13 knots. He arrived early on the 1st of 
June and work was at once begun on the preparations for sinking 
the collier “ Merrimac ” in the entrance channel, which was less 
than 200 ft. broad in parts available for ships. The preparations 
for a quick sinking were chiefly carried out by naval constructor 
Richmond P. Hobson, who went in, in the early morning of the 
3rd of June, with a crew of seven men. The steering-gear was 
disabled by a shell, and the ship drifted too far with the tide 
and was sunk in a broad part of the channel where it did not 
block the egress of Cervera’s squadron. Cervera sent word to 
Sampson that Hobson and his men, who had been captured, were 
unhurt. They were exchanged on the 7th of July. 

On the 6th of June the batteries at the entrance were bom¬ 
barded and their weakness was ascertained. Sampson there- 
TbtUuUtd placed, every evening, a battleship (relieved 
States Piaet cvery two and a half hours) close in, with a search- 
betore light turned on the channel, making it impossible, as 
Saattago, Cervera afterwards said, for the Spanish squadron 
to escape by night. The port of Guantinamo, 40 m. east of 
Santiago, was occupied by the “ Marblehead ” and “ Yankee ” 
on the 7th, a battalion of marines from the transport “ Panther ” 
landed there on the loth, and the port was used thereafter as a 
ba.se and coaling station. On the 14th the Spanish land forces 
retired before an expedition of the American marines, who 
remained in occupation until the 5th of August. 

A blockade of San Juan, Porto Rico, by one or two fast ships 
was kept up on account of the presence there of the destroyer 
“Terror,” but this vessel, coming out (June 22) with a gun¬ 
boat to attack the auxiliary cruiser “ St Paul,” suffered so 
severely that she could hardly return to port, and was thereafter 
unserviceable. 

When war was declared the total military forces of the United 
States consisted of 27,822 regulars and 114,602 militia. An act 
of the 22nd of April had authorized the president to call upon the 
states and territories for men in proportion to their population, 
the regimental and company officers to be named by the governors 
of the states, the general and staff officers by the president. A 
first call was made for 125,000 men, and a month later a second 
call for 75,000. On the 26th of April large additions to the 
regular army were sanctioned for the war. The quotas were 
filled with extraordinary rapidity, and in May 124,776 had 
volunteered. The troops were concentrated chiefly at Chiclta- 
mauga, Georgia, at Camp Alger, Virginia, and at Tampa, Florida, 
i>n^«ni/roa,which was selected as tlie point for the embarcation 
toraLaml of the expeditionary force for Cuba, and where 
Cambaiga. I Major-General W. R. Shafter was in conunand. 
With the exception of unimportant small expeditions, every¬ 
thing was delayed until control of the sea was assured, though 
some thirty Iwge steamers were held m readiness near Tampa. 
After the arrival of Cervera at Santiago, the blockade of his 
squadron and the reque.st (June 7) of Admiral Sampson to 
send a land force for co-operation, the troops embarked on 
the 7th and 8th of June, but a start was not made until the 14th, 
owing to a false report that Spanish war-ships were in Nicholas 
Channel. On the 29th the fleet of 32 transports, under convoy, 
arrived off Santiago. The whole force consisted of about 17,000 
officers and men, 16 light field guns, a train of heavier pieces, 
and some 200 vehicles. General Shafter selected Daiquiri, 
about 18 m. east of Santiago, for the point of landing, and the 
harbour entrance (preferred by Sampson) was disregarded. The 
fleet furnished all its available boats, and on the 22nd-25th the 
army was landed on a rough coast with scarcely any shelter from 
the sea; after'the first day Siboney, 7 m. nearer Santiago, was 
used as well as Daiquiri. With the exception of three volunteer 
regiments (the 1st Volunteer Cavalry,known as theRough Riders, 
of whidi Theodore Roosevelt was lieutenant-colonel; the 2nd 
Massachusetts and the 71st New York Volunteers) these troops 
were composed alnkist wholly of regulars, most of whom had 
served on the plains against the Indians. Soon afterwards more 
volunteers arrived. 

Mo qiposition was made to the landing and the small Spanish 
contingents at Daiquiri and Siboney were withdrawn without doing 


any damage to the equipment of the railway which ran from 
Santiago to the iron mines at these points. The American troops 
(commanded by Major-General Joseph Wheeler until the 29th, 
when General Shafter landed) pushed forward, as soon as they 
landed, and found a small Spanish rearguard which was covering 
the concentration of outlying detachments on Santiago and which 
was entrenched sj m. beyond Siboney, at Las Guasimas. Briga¬ 
dier-General S.B. M. Young with 964 dismounted cavalry engaged 
(June 24), and after a sharp action, in which he lost 16 killed 
and 52 wounded, drove back the enemy, of whom ii were killed 
out of some 500 engaged. The advance was slow and a week 
elapsed before Shafter w'as ready to fight a battle in front of 
Santiago. Here the defenders, under General Arsenio Linares, 
held two positions, the hill of San Juan, barring the direct road 
to Santiago, and the village of El Caney, to the northward of the 
American position at El Pozo. The plan of attack on the 1st of 
July was Shatter’s, but owing to the illness of Shafter the actual 
command was exercised by the subordinate generals, Joseph 
Wheeler, H, W. Lawton and J. F. Kent. General Lawton's 
division was to attack and capture El Caney, and thence move 
against the flank and rear of the defenders of San Juan, which 
would then be attacked in front by Kent and Wheeler from El 
Pozo. But Lawton for nine hours was checked by the garrison 
of El Caney, in spite of his great .superiority in numbers (4500 to 
520); at 3 p.m. the final assault on El fancy was successfully 
delivered by General A. R. Chaffee’s brigade. Only about 100 
of the Spanish garrison escaped to Santiago; about 320 were 
killed or wounded, including General Vara del Rcy, who, with a 
brother and tw'o sons, was killed. In the meantime Wheeler 
and Kent had an equally .stubborn contest opposite San Juan hill, 
where, in the absence of the assistance of Lawton, the battle soon 
became a purely frontal-fire fight, and the rifles of the firing line 
had to prepare the attack unaided. The strong position of the 
Spaniard.s, gallantly defended by about 700 men, held out until 
12.30, when the whole line of the as.sailants suddenly advanced, 
without orders from or direction by superior authority, and 
carried the crest of the Spanish position. A notable part in the 
attack was taken by the 1st Volunteer Cavalry or “ Rough 
Riders,”commanded by Colonel Leonard Wood andLieut.-Colorel 
Theodore Roosevelt. The Spaniards had no closed reserves, and 
their retreat was made under a devastating fire from the Ameri¬ 
cans on the captured hills. On the American side over 1500 
men out of 15,000 engaged, including several of the senior 
officers, were killed or wounded; and in one of Kent’s brigades 
three successive commanders were killed or wounded. On the 
Spanish side, out of the small numbers engaged, over 50 % were 
out of action. Linares himself was severely wounded, and 
handed over the command to General Jos6 Toral. The Cubans 
on the American right failed to prevent General Escario from 
entering Santiago with reinforcements from the interior, and 
at the beginning of the investment General Total’s forces 
numbered about 10,000 men of the army and a naval contingent 
from the fleet. 

Though victorious, the American army was in danger: after 
great fatigue under a tropical sun by day, the time spared at 
night from digging trenches was spent on a rain- 
soaked ground covered with thick vegetation; the ^asabtiago 
soldiers’ blankets and heavy clothing had been cast «» tbe Land 
aside in the attack; and there was insufficient food, 
because it was difficult to haul supplies over the one poor road 
from the base of supplies at Siboney. There was even discussion 
of retiring to a point nearer Siboney. Brisk' firing was continued 
on the 2nd and 3rd of July, with a considerable number of 
casualties to the Americans. On the morning of the 3rd a demand 
was sent to the Spanish commander to surrender, with the alter¬ 
native of a bombardment of the city to begin on the 4th. This 
in effect had already begun on the ist, wlren Admiral Sampson 
fired a number of 8-in. shells from a point 3 m. east of the harbour 
entrance over the hills into the city, using a range of about 4} 
land miles. The result of this and t^ threat of General Shafter 
was an exodus of many thousands of civilians towards El Caney, 
where the American supplies were heavily taxed to support them. 
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On the morning of the 3rd of July Sampson, m his flagship the 1 
“New York,” left the fleet to confer with General Shafter at 
Naval Siboney with regard to combined operations at the 
Batthot harbour entrance.^ At 9.31, when he had gone about 
Saatiago. 5 m., the “Maria Teresa” was seen coming out. The 
ships in front of the port were the yacht “ Gloucester,” the battle¬ 
ships “ Indiana,” “ Oregon,” “ Iowa,” and “Texas,” the armoured 
cruiser “ Brooklyn ” and yacht “ Vixen,” in the order named 
from cast to west, making a semicircle about 8 m. in length. 
The “ Massachusetts ” and “ Suwance ” were coaling at Guan¬ 
tanamo. The “ Iowa ” hoisted the signal “ Enemy coming 
out.” All at once stood in toward the Spanish ships, which were 
standing westwards along shore, and began a heavy fire. The 
“ Maria Teresa ” (flagship) was followed at 800-yd. intervals 
by the “ Vizcaya,” “ Colon ” and “ Oquendo.” They were 
firing vigorously, but most of their projectiles went far beyond 
the American ships, 'fhe “ Brooklyn ” (flag of Commodore 
Sclilcy, the senior officer present) made a turn to starboard, 
which seems to have caused the “ Texas ” to stop and back, and 
to have given the “ Colon ” the opportunity of passing almost 
unscathed. The. “ Maria Teresa ” and " Oquendo ” had taken 
fire almost at once, and, as their water mains (outside the protec¬ 
tive deck) were cut, they were unable to extinguish the flames: 
they were run ashore at 10.15 10.20 respectively, about 

m. west of Santiago, burning fiercely. The “ Vizcaya ” and 
“ Colon ” were still standing westwards. Cervera’s destroyers, 
the Pluton ” and “ Furor,” had come out last, some distance 
behind the “ Oquendo,” and were received with a heavy fire 
from the “ Indiana ” and from the unarmoured “ Gloucester,” 
which engaged them at close quarters. They attempted to 
clo.se, but were cut to pieces. The “ New York,” Sampson’s 
flagship, had passed, and stood on signalling the “ Iowa ” and 
“ Indiana ’’ to go buck and watch the port, lest an attack be 
made on the American transports. The torpedo-boat “ Erics¬ 
son ” was ordered to rescue the men from the two Spanish 
ships ashore, and the flagship, with all the others, stood on in 
pursuit of the “ Vizcaya ” and “ Colon.” The “ Vizcaya ” 
liauled down her colours off Aserraderos, 15 nautical miles west 
of Santiago, and was there run ashore burning about 11.15 a.m. 
The “ Iowa ” was ordered to stop and rescue her men, and the 
“ Oregon,” “ Brooklyn ” and “ Texas ” (and behind them the 
flagship) settled down to the cliase of the “ Colon,” some 6 m. 
ahead of the nearest American ship. She was, however, slacking 
her speed, and at 12.40 the “ Oregon ” opened with her 13-in. 
guns at a range of 9000 yds., as did also the “ Brooklyn,” with 
her 8-in. When the “ Oregon ” had fired five shells, the 
“ Colon ” hauled down her colours, and was beached at the mouth 
of the Rio Turquino, where in spite of endeavours to recover 
her, she became a total wreck. The whole Spanish fleet was 
destroyed; Admiral Cervera was taken prisoner; Captain Villamil, 
commanding the toipedo flotilla, went down with his ship; and 
Captain Lazaga of the “ Oquendo ” was drowned. Over 500 
Spaniards were killed or wounded, and the survivors (except a 
few who escaped to Santiago) were prisoners. On the Amencan 
side only one man was killed and ten were wounded, and no 
ship received serious injury. 

After the naval victory combined operations were arranged 
for attacking the batteries of the harbour, but little more 
%hting occurred, and eventually a preliminary agreement was 
signed on the I5tb, and the besiegers entered Santiago on the 
17th, In accordance with the terms of the capitulation, all the 
Spanish forces in the division of Santiago de Cuba surrendered 
and were conveyed to Spain, The total number amounted to 
about 23,500, of whom some 10,500 were in the city of Santiago. 
The exposure of the campaign had begun to tell in the sickness 
of the Americans: yellow fever had broken out to some extent; 
and not less than 50 % were attacked by the milder forms of 

' Shafter had urged that the squadron should enter the harbour 
and take the city. Sampson (and the Navy dejartment) were 
uawining to risk losing a snip in the well-mined harbour and wanted 
the army to move on the forts and give the American squadron 
•a oppertunity to drag the harbour for mines. 
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malarial fever. The armyj indeed, was so weakened by illness 
that the genera! officers umted in urging its removal from Cuba. 
Major-General Nelson A. Miles, the gencral-in-chief, had arrived 
with reinforcements on the 12th of July, but the majority of 
these men were retained on board ship. ' 

The fleet and the army gathered in Guantanamo Bay; and a 
new flying squadron, the “ eastern squadron,” was organized 
under Commodore John C. Watson, to proceed by way of the 
Mediterranean to the Philippines, threatmiing the Spanish 
coast, in order to meet a Spanish “ reserve squadron,” which 
had been formed towards the end of May, and which was to 
be sent on to the eastern coast of the United States, and thence 
to Cuba, but which was diverted toward the Philippines, and left 
Cadiz, on the i6th of June, for the East. This squadron turned 
back on the 8th of July after hearing the news of the Spanish 
defeat at Santiago. 

On the 7th of May a telegram had been received from Dewey 
at Manila: “ I control bay completely, and can take city at any 
time, but I have not sufficient men to hold.” The cruiser 
“ Charleston ” and the steamer “ Peking,” with ammunition, 
supplies and troops, were sent to him at once. Major-General 
We.sley Merritt, to whom was assigned the command of the 
troops for the Philippines, first requested a force of 14,000, and 
afterwards asked for 20,000 men. On the 25th of May the first 
troops, 2491 in number, under Brigadier-General T. M. Anderson, 
sailed in three transports from San Francisco, touched atHono- 
lulu, and were convoyed thence by the “ Charleston.” On the 
20th of June possession was taken of the island of Guam, and 
on the 30th of June the ships arrived in Manila Bay. A second 
detachment of troops, 3586-in number, under Brigadier-General 
F. V. Greene arrived on the 17th of July; on the 25th of July 
General Merritt, who had been appointed governor-general, 
arrived; and on the 31st the five transports with which he had left 
at San Francisco arrived with 4847 men, making nearly 11,000 
men at Manila, with 5000 more on the way. Genera! Merritt 
moved his forces from Cavite, and established an entrenched 
line within a thousand yards of the Spanish position at Manila, 
from which, on the night of the 31st of July, a heavy fire of 
musketry and artillery was opened, causing a loss to the 
Americans of 10 killed and 43 wounded, and for the next few 
days night-firing was frequent from the Spanish lines. On the 
7th of August, a joint note from Dewey and Merritt, announcing 
that bombardment might begin at any time after 
forty-eight hours, and affording opportunity for the ’ 

removal of non-combatants, was sent to the Spanish 
cap tarn-general, Fcrrain Jaudenes, who replied that he was 
surrounded by the insurgents,® and that there was no place of 
refuge for the sick and for the women and children. A second 
joint note demanding surrender was declined by the Spanish 
commander, who offered to refer it to Madrid. This was refused, 
and preparations were made for an attack. There were 13,000 
troops writhin the city fortifications, but with the strong fleet in 
front, and with the beleaguering force of Amencans and insur¬ 
gents ashore, resistance was hopeless. When the combined 
assault of army and navy was made on the 13th there was no 
great resistance, and a white flag was hoisted at ri o’clock, 
within one and a half hours after the fleet opened fire, a formal 
capitulation being signed the next day, the 14th of August. 
The total loss of the Americans during the whole campaign 
was 30 killed, 105 wounded. 

Immediately after the surrender of Santi^o (July 17), 
preparations were made for the invasion of Porto Rico with 
3500 troops which had been sent as reinforcements opanUama 
to Santiago, but had not landed. They were laigely la Porta 
reinforced and left Guantanamo, under Generw 
Miles, on the 21st of July, convoyed by a strong squadron. 

® On the 19th of May, Emitio Aguinaldo, who had been at Hong- 
Kong, had landed from one of the American vessMs at Cavite, and 
on the ist of July, when the American troops landed, had proclaimed 
himself president of the PhUippine Republic. The politic attitude 
which he assumed was not sanctioned by the Amencan authorities. 
At the head of the insurgents he bad instituted a close siege of 
Manila. 
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Fajardo, at the extreme north-eastern end of the island, was 
Hivcn out as the objective point of the expedition, but after 
failing the plans were changed, and the towns on the south side 
were occupied, practically without resistance. The attitude of 
the population was exceedingly friendly, and opposition was not 
met until advance was begun northward. The troops were 
divided mto four columns, advancing from Guanica around the 
western end of the island to Mayaguea; from Arroyo at the eastern 
end to meet the Sim Juan road at Caycyj from Ponce by the 
fine military road, 70 m., to San Juan; and the fourth column 
by way of Adjuntas and Utuado, midway of the island. The 
various movements involved several skirmishes, the chief op¬ 
position being met by the western column on the loth of August, 
and by the column from Ponce on the gth, wlien the Americans 
lost 1 killed and 22 wounded; (he Spanish, 126killed and wounded, 
and over 200 prisoners. A further advance on the San Juan 
highway would probably have developed greater resistance, but 
news of the suspmsion of hostilities intervened. The total 
American loss had been 3 killed and 40 wounded. On thj 
12th of August opemtions were begun by the “ Newark ” and 
other vessels against Manzanillo. But during the night news 
arrived of the signing of the peace protocol on the 12th, and 
of an armistice, of w^ich the Americans were informed bj' th ■ 
Spanish commander under a flag of truce. 

The total American lass was—in tlic nav)', i officer, 17 men 
killed; in the army, 29 officers, 440 men. The health of the 
American fleet was kept remarkably. Its average 
XTOnteMi*** during the 114 daj's of hostilities was 

26,102; the deaths from disease during this time 
were 56, or at the rate of 7 per 1000 per year. As nearly the 
whole of the ervice was in the tropics, and in the summer or 
wet season, this is a convincing proof of the efficiency in sani¬ 
tary administration. The army did not fare so well, losing by 
disease during May, June, July and August, 67 officers and 1872 
men out of an average total of 227,494. Its larger proportion of 
illness must of course be ascribed, in part, to its greater hardships. 
The war department was accused of gross maladministration ; 
but the charges were not upheld by an investigating committee. 
The lack of proper preparation by the war department and the 
ignorance and thoughtlessness of the volunteers were the 
principal reasons for the high death-rate in the army. 

For the terms of the peace and th ■ results of the war see 
UmxED Statjss; Philippine Islands; Cuba; Porto Rico. 

The litetaturo of the Spanish-Amcrican War is voluminous; 
amongst the principal sources of inforraaliou may be raenlionefi; 
The annu.-U reports of various dgrartMcnts for 1898, especially 
the War Notes of the Office of Naval Intdligence, Wa-sbington, 
which include Spanish translations, and the appendix to the report 
of the Bureau of Navigation; R. 11 . Titherington. A History of the 
Spanish-Amerioan War (New York. 1900); H. C. Lodge, Story of 
(he Spanish War (New York, 1899); H, w. Wilson, The Downfall 
of Spain (London, 1900); W. A. M. Goode, With Sampson through 
(he War (IxmdoJi, 1899); J. Wheete. Santiago Campaign (Phila- 
ddphia, 1899); Theodore Roosevelt. The Dough Riders (New York, 
1899); C. D. SigsbeB, Personal Narratives of the Battleship Maine 
0 BW York, 1899); R. A. Ab'er, Spanish-American War (New 
York, 1900) • Gomez Nuflez, La Guerra hispano-ameiicana 
{Madrid, 1900); H. Kunz, TakHsehe Beispiele aus aen Kriegen Her 
Jieuesten Zeit. II. (Barlin, *901)1; Admiral Pliiddemann, Der Krieg 
tim Cube fJyS (Berlin); John D. Long, The New American Navy 
(s vdls.. New York, 1903): jeflm R. Spears, Our Navy in the War 
wHh Spain (Mild., 1898); aijac, Pricis de guelques camfiagnes con- 
temporaines, IV. (Paris, 1899); and the Century ana Scribner's 
magazines for 1898 and 1899 passim, 

‘sntmsii BROOM, a handsome shrub with fong switch-like 
Hinca few“l^ved or leafless branch^ and large jyDow sweet- 
scented papiKonaceous flowers. It is a member of the Pea 
family (Leguminos le), and known botanically as Sportium 
jimeeum. It is a pative of the Mediterranean region and the 
Cana^ Islands, and is often cultivated. The whole plant, but 
tgjecially the flower shpots and seeds (IwyJg et semen genistae 
hispanietu vcl jimctae),ug,ye a bitter taste and tonic and diuretic 
pretties, and were formerly used medicinally. The fibres 
of tite young stems were -used in making nets* caipsts, mats, 
baskets, &c. 


SPANISH HEFORHED CHURCH (Iglesia rspaflola refor- 
mada), a small community of Protestants in Spain organized 
on the model of the Anglican Church. This body of Spanish 
Episcopalians had its origin in a congregation which met for the 
firat time, in June 1871, m the secularized church of San Basilio 
at Seville, under the leadership of Francisco Palomares, a priest 
who had left the Roman communion. Before Iwig it wi^ joined 
by numbers of lay people and se-ceral clcrgymeo, including 
luan Cabrera, an cx-Poman priest, who had for some time been a 
ITesbyterian minister. In July 1878 a memorial was presented 
to the Lambeth Conference by nine congregations in Spain 
and Portugal (see below) asking for the tpisicpate. The reply 
expressed the sympathy of the bishop.s, but only suggeited that 
DrRiley,reccntlycon5cCTatedbythe Prolestimt Episcopal Cliurch 
of the United States to minister to the reformed congregations 
in Mexico, should be invited to visit them and ordain and (onfirra 
for them. Archbi.shop Tait wrote a formal letter to Bishop 
Riley to this effect, and the request was complied with. A secemd 
petition for the t-piscopate was sent to the Irish bishops in 1879, 
and early in t88i, at their request, Lord Plunket paid his first 
visit to the Spanish Reformed Clmreh, though nothing immedi¬ 
ately resulted from it. In 1880 the first “ synod ” of the Church 
was held, under the ].residency of Bishop Riley; the principles 
of the Church were laid down, Senor Cabrera was chosen bishop- 
elect, the preparation of a liturgy was begun, and the Thirty- 
nine Articles ol Religion of the C'.hureh of England, w.th certain 
modifications, were tormally adopted as a standard 0' doctrine. 
Archbishop Plunket continued his effexts on their behalf; and 
at length the Irish bishops, having again received from 
them a petition for a bishop, brought the matter before the 
Lambeth Conference of 1888. The conference deprecated 
“any action that does not regard primitive and established 
principles of jurisdiction and the interests of the whole Anglican 
commun'on.” The archbishop interpreted this as a modified 
consent; but the Irish bishops understood it otherwise, and again 
declined to consecrate a bi.shop for them. Meanwhile the 
movement prospered, being largely helped with money from 
friends in England. Tlie foundation-stone of a new church was 
laid in Madrid in 1891, on the site of the Quemadero, where the 
autos de fe yiere formerly held; and after considerable legal and 
other difficulties, religious toleration in Spain being still imper¬ 
fect, it was dedicated and opened for service. At length, at the 
meeting of the Irish House of Bishops on the 21st of February 
1894, a letter was read from the archbishop of Dublin and the 
bishops of Cloghcr (C. M. Stack) and Down (C. Welland), in 
which thej' declared their intention, unless a formal protest were 
made by the bishops, or by the general synod, to consecrate 
bishops for the Reformed duirches in Spain and Portugal, 
subject to certain conditions being fulfilled by those churches. 
The bishops resolved, nemint coniradicenfe, although the bishops 
Of Derry (W. Alexander, subsequently primate of Armagh) a^ 
Cork did not vote, that thej' would not regard such action as 
“ an indefensible exercise of the powere entrusted to the cjmsco- 
pate ”; and the genera! synod passed a resolution leaving the 
matter in the hwids of the liishops. Accordingly, on the 23rd of 
September 1894, the three bishops lakl hands on Senor Cabrera. 
The matter occasioned no little-stir in the English Church, more 
especially as the Old Catholic bishops (see Oiir Catrolics) had 
recently refused to lake any part in the matter. It called forth a 
letter of protest and repudiation from Lord Halifax, as president 
of the English Church tfnion, to Cardinal Monescillo, archbishop 
of Toledo; and this in turn evoked a letter from eardiiml 
Vaughan, which was widely circulated in Spain. 

The consecration of Bishop Cabrera certainly produced, from 
the point of view of Anglican churchmen, a somewhat anomalous 
state of things, and the action, or inaction, of th* Irish bishc^s 
laid them opm to criticism fidmmany who wwe not unfrifflidly 
to such movements (see e.g. Bishop John Wordsworth, 
of Grace, pp. 176-177, Ltaidon, 1901). Objection was made to 
the act as contrary to church order,, and as unjustifiable in vW 
of the nature of the Spanish Reformed Church itscifi As regards 
the latter, it is true that the Flraye^boolc of the. hbdy 
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made in 1881 ana published in a revised form in 1889) cannot 
really justify the claim made on its behalf as a“revised Morarabic 
rite ”: it contains indeed many beautiful prayers from the 
Mozarabic and other cfiBoes, but its doctrinal teaching is more 
unambiguously “ Protestimt ” than that of the English Prayer- 
book. The Church possessed in 1906 ten congregations with 
some dozen clergy. 

Lusitanian CImreh. —similar movement began in Lisbon 
in 1867, owing to the work of a Spanish priest there, Sehor Morn; 
and at first its success wils even greater than the movement 
in Spain, in spite of the fact that Portuguese priests who left 
the Roman communion had either to leave Portugal or to become 
subjects of another power. In 1875 the adherents of this move¬ 
ment threw in their lot with their Spanish brethren, and when 
Bishop Riley visited them in 1878 tlie Portuguese members 
org.mized themselves as the “ Lusitanian Church,” and the 
Rev. T. Godfrey Pope, D.D. (d. 1902), the English clmplain at 
Lisbon, was subsequently chosen by tiiem as president of the 
.syncid. A request made to the Irish bishops in 1897 for the 
c inserratinn of Canon Pope as their bishop led to an examination 
of the Lusitanian Prayer-bosk, whiclt was found to be even more 
defective from the Anglican point of view than that of the Spani: h 
Reformed Church. Consequently no action was taken. In 
1906 the Church had only .some 500 adherents with five clergy. 

Autuoktties.—E. Noyes, CImreh Reform in Spain and Portugal 
(London 1807); L. D. llow. Life of An hbishop Plunkei (London, 1900); 
A. C. Henson, Life of Archbishop Benson, vol. ii. (London, 1899); 
Officios divines, irc. en la iglcsia espahola reformada (Madrid, 
1598; Ell". Irans., Dublin, 1889; now ed., 189.1); Divine Offices and 
other pormnlarirs of the Reformed Episcopal Churches of Spain and 
Portugal (London, 1882); Church Quarterly Review, xxxviii. 28,^ 
(July 1894), art. “ The I'roposed Episcopate lor Spanish Protestants." 

SPANISH SUCCESSION, WAR OF THE, the name given to 
the general European war which began in 1701 and ended wth 
the Treaties of Utrecht and Rastatt in 17x3-14. The war in 
its ensemhie is the typical “ war with limited aim,” carried out 
by professional armies in the interests of sovereigns and their 
cabinets and (except in the last stages of the war in northern 
France) enlisting no more than the platonic sympathies of the 
various peoples whose rulers were at war. Nevertheless, its 
monotonous round of marches and sieges is now and then 
C|uickenfd by the genius of three great soldiers, Marlborough, 
Eugene and Villars, and Peterborough and Galway, Catinat 
and Vnnddme, though less highly gifted, were men of unusual 
and conspicitous ability. As usual in these wars, manceuvres, 
threats and feints played the principal part in field warfare. 
The soldiers of those days were too costly to be squandered on 
indecisive battles, and few generals of the time either knew 
how to make a battle a means of definitively settling the ‘quarrel 
or had the influence and force of character to extort from t^ir 
sovereigns permission to play for high stakes. The tai^ible 
assets, at the conclusion of peace, were fortresses and -provinces; 
and the effective seizure of fortresses and provinces, “beie 
a little, there a little," was in most oases the prindpal object 
with which kings and princes made war. Nevetthei;»s, at tbe 
time of the Spanish Succession War the generals had not yet 
wholly reconciled themselves to their new” poaiticsi of superior 
chessplayers, Moreover, the object of the w»r, at least m the 
case of England and Holland, was less to add a few dties and 
districts to their own domains than to cripplo-the power of 
Louis XTV. The ambidem of the 'Grand Monangnt had steptwd 
beyond these narrow limitf, awd by placing on ttoe throne of, 
Spain hk gmndson Philip he bad bmug&t into potaths die fear 
not merely of a dkturbance bot of an entire overthrow of"the 
“balance of power.” Thus the iitstruinant' of iua"ambitioH,. 
his magnificent army, was (above aU for Ei^airf) an inject in 
itself and »dt merely m obstacle to the attamnaent of erther' 
objects. Many of the allies, however; had good reason to feftr' 
for their own possessiems, and others >enter^'the hUiante’with 
at least the hope of acquiring a few material gains at smdl; 
expense. Oi the-side-of the allies therefore, thrbughout the! 
war, there was a perpetual struggle between offensive-activity 1 
suid'dafstudve passivity; and wHfamthe category af'**'activity ”| 
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two very different forms of offensive alternately prevailed, the 
dedsion of the main question by the sword and the seizure of a 
minor object by stratagem. Were it not for the exiatonce of 
this struggle, indeed, 1 he war would be devoid of interest. Later 
in the 18th century there was, as a rule, no such snuggle, for 
the grander form of offensive died out completely, and the 
feebler form was cosify reconciled with the requirements of 
pasisive defence. • But in 1700 the true spirit of war—in a leader 
of the greatness of Marlborough at least—-was not yet entirely 
smothered by chicane. 

The action of Louis XIV. in the matter of the %)anish succes¬ 
sion was foreseen, and William III. of England had devoted his 
last years to providing against the emergency by the formation 
of a coalition to deal iritlr it, and the pnxluction of a claimant 
for the Spanish throne, the archduke Charles. The coalition 
naturally grew out of the Grand Alliance (see Grand Au-iance, 
War of thf) and consisted of Austria, some of the German 
states. Great Britain, Holland, Denmark and I'rrtiigal. On 
the other side Louis XIV. -was supported bj’ Spain—where Philip, 
recognized as heir by the dying Charles II., had been promptly 
installed—Bavaria i nd Cologne. A doubtful aliy was the duke 
of Savoy, whose policy wus to secure r.nd aggi-andize himself by 
adhering at each moment to the stronger party. The alliance 
of Louis with the discontented print* of Hungary' and Transyl¬ 
vania Rakoesy was rather an impediment to his eneitSy than a 
direct assistance to himself. 

The war began, to all intents and purposes, with the handing 
over of the fortres.ses in the Spanish Netherlandi. to the French 
in March 1701. England and Holland at once began theii 
preparations, but neither state was aWe to put an army in the 
field in the year—England because her peace-time army was 
absolutely insignificant, end Holland bec8U.se she dared not act 
alone. In Italy, howe-\’er, the emperor todc the initiative, 
and an Austrian army under Prince Eugene, intended to overrun 
the Spanish poss ssions in the ■ Peninsula, assembled in Tirol 
in the early summer, while th - opposing army (French, Spaniards 
and Picxl-mont se), commanded by Marshal Catirat, was slowly 
d -awing together between the Qiie.se and the Adige. But 
supply difficulties hampered Eugene, and the 1 -rench.were able 
t’i occupy the strong proitions of the Rivoli defile s.bove Vi rona. 
There (Catinat thought himself secure, as all the count, y to the 
east was Venetian and neutral. But Eugene, while making 
08‘entatious preparations to enter Italy by the Adiye or Lake 
Garda or tlve Brescia road, secretly reconnoitred passages over the 
moimtains between Roveredo and the Vicenza district. On the 
27th of May, taking infinite precautions as to secrecy, 
and requesting the Venetian authorities to 
no opposition .so long as his troops behaved well, ' 
Eugene be an his march by paths that no army had used since 
(Thwies V.’s time, and on the 28th his army was on the plains. 
His first object was o cross the Adige without fighting, and also 
by ravaging the duke -of Mantua’s private estates (sparing the 
pwsessions of the common people) to induce that prince to change 
sides. Catinat was completely surprised, for he hod counted upon 
Venetian- neutrality, and wdien in the search for a passage over 
the lower Adige, Eugene's army spread to Legnago and beyond, 
hemadetiie mistake of supposing that the Aurtriansi intended 
to invade the Spanish possessions south of the Po. His first 
'dispositionshad of course been fer the defence of the Ri-voli ap- 
preoehes, but he mow thinned out his line until it reached to the 
Pb, laid after five Vrei^s' cautious monteuvring on both sides, 
Eugene found an unguarded spot. With theusual p«caut!«jnts 
of secrecy (deceiving even his own arfny), he crossed the lower 
Adige in he night of the »th-9th Of July; and overpowwd the 
‘riaallicavalry corps that alone was encountered at Carpi (July 9). 
Catinat at once concentmted his Scattered armj'- backwards on 
the Mfttdo; white Eugene turned northtwird and rf^jateed touch 
with bis tM line of supply, Roveredo-Rtvoli. For softie time 
Eugene was in great diffioultles'‘for suj^lies, as ^e'Venetians 
would; not allow his barges to descend the Adige. At last, 
ho#ever,'be 'mBde his preparations to eroffi the -Ii^cki close to 
'Beschitta ^d< well b^ond Catinatis left; vnth intedtitih 
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of finding a new supply area about Brescia. This was executed 
on the 88th of July, Catinat’s cavalry, though coming within 
sight of Eugene’s bridges, offering no opposition. It seems that 
tiie marshal was well content to find that his opponent had no 
intention of attacking the Spanish possessions in the Peninsula, 
at any rate Catinat fell back quietly to the Oglio. But his army 
resented his retreat before the much smaller force of the Austrians 
, and, early in August, his rival Tess6 reported this to Paris, where¬ 
upon Marshal Villeroy, a favourite of Louis, was sent to take com¬ 
mand. The new commander was perhaps the least competent of 
all the French senior officers, and ere long he attacked Eugene in a 
well entrenched position at Chiari (Sept, i), and was thoroughly 
defeated, with a loss, it is said, of 3000 to the Austrians’ 150. 
Both armies then stood fast until the exhaustion of supplies 
compelled them to move, when Villeroy retreated to the Adda. 
Both Villeroy and Catinat (who had remained with him as second- 
in-command), warned the king of the duplicity of the duke of 
Savoy, who, for all the reckless bravery that he had displayed 
in attempting to storm his cousin’s entrenchments, was in reality 
already mtending to change sides. 

As yet there was no declaration of war by either party. 
Preparations were made_ by both sides during the year, most 
vigorously of all by Louis, who set on foot no less than 450,000 
regulip and embodied militia, and had always prided himself 
on being first in the field. But the d£but was disheartening, and 
in the winter a fresh mishap befell the French. Eugene, who 
had taken up his winter quarters m sucli a way as to play upon 
Villeroy’s fears of an invasion of Naples, surprised Cremona on 
the night of the ist of February 1702, an^ after a confused fight, 
drew off, taking with him Villeroy as a prisoner. Ihe brave 
but incapable marshal was however little loss, and the French 
troops, many of them surprised in their beds, had yet managed 
to expel Eugene’s men. The rest of the French army, instead 
of marching to the guns in the 19th-century manner, retreated 
in the 18th-century manner, vMe Eugene quietly resumed his 
winter quarters and his blockade of Mantua. 

With the year 1702 the real struggle began. Villars and one 
or two others of Louis’s best counsellors urged the king to 
concentrate his attention on the Rhine and the Danube, where, 
they pointed out, was the centre of gravity of the coalition. 
This advice was disregarded, and with political aims, which it is 
hard to imagine, the largest French army was employed on the 
side of the Meuse, while the Rhine front was entrusted to smaUer 
forces acting on the defensive. In Italy the balance of power 
remained unchanged, except that one of Louis’s best generals, 
Vendfime, was sent to replace the captured Villeroy. In the 
Low Countries, Ginckeil, earl of Athlone, the interim commander 
of the allies (English, Dutch and minor German states) was 
at the outset outmanoeuvTcd by the Frencli (BouflSers), and 
although, in fact, the material advantage was with the allies, 
who captured Kaiserswerth on the Rhine, the momentary threat 
of a Frendi invasion had a lasting effect on the Dut A authorities, 
whose timidity thereafter reputedly ruined the best-laid schemes 
of Marltorough, who was obliged to submit to their obstruction 
and their veto. Ihis handicap, moreover, was not the only one 
Mu-i. which Marlborough suffered. Unless it is 

aauMvA’* realized and borne in mmd that the great captain 
was struggling against factiousness and intrigue in 
"**’•*■• England and from jealousies, faint-heartedness and 
disagmments amongst the states who lent their contingents to 
his m isce l l a n e ous army, the measure of his achievements in ten 
years seeflw snM. But in fact it was marvellous. Under 18th- 
century ebnditions of wu-fare, and with an army so composed 
that probably no other man in Europe could have held it togetter 
at obstructed and thwarted at every turn, he yet Iwught 
Louis 3 QV. and France to the very edge of ruin. 

In this theatre of war the Frendi, in concert with the garrisons 
of the Spanish Nethwhnds, had fortified a line of defence more 
than 70 m. long from Antwerp to Huy, as well as another line, 
longer but of only potential importance, from Antwerp along 
the ScheWt-Lys to Aire in France. Besides the “lines of Bra¬ 
bant ” Boufilers held all the Meuse fortresses below Huy except 


Maestricht. Marlborough concentrated 60,000 men (of whom 
12,000 only were British) about Nijmegen in June, and early in 
July, having made his preparations, he advanced directly by 
Hamont on Diest. Boufflers, who had drawn together his field 
array in Gelderland for the relief of Kaiserswerth and the late 
attack on the earl of Athlone, hastily fell back, in order to regain 
touch with the Brabant lines. Marlborough, with the positive 
object of bringing his opponent to battle at a disadvantage, won 
the race and awaited the arrival of Boufflers’ tired army to strike 
it a paralysing blow. But at the critical moment the Dutch 
deputies forbade the battle, content to see the army that had 
threatened Holland with invasion driven off to a safe distance 
without bloodsh^ (July 22). Ten days later Boufflers, thus 
easily let go, again advanced from Diest, was trapped by Marl¬ 
borough and released by the Dutch. This time it wa.s a dis¬ 
obedient general, not the civilian commis.sioner,s at headquarters, 
who did the mischief, but after this second experience Marl¬ 
borough thought it prudent to pacify the Dutch by besieging the 
Meuse fortresses, several of which fell in rapid succession (Sep- 
tember-October). His return to the Meuse led Boufflers to 
suppose that the enemy had a Rhine campaign in view and he al 
once sent off a corps under Tallard towards Cologne, .standing 
on the defensive himself at Tongres, where for the third time in 
the campaign he was outmanoeuvred by Marlborough and saved 
by the deputies at 'Marlborough’s headquarters. Boufflers 
hurriedly fell back within the defended area of the lines of 
Brabant, and the campaign closed with the capture of Li6ge by 
the allies (Oct. 12). _ Marlborough was created a duke on his 
return to England in November. He hud checked the main 
enterprise, or at least (for an enterprise commensurate with tlie 
force employed had scarcely been imagined) the main army, of 
the French. Every man in the army knew, moreover, that but 
for the Dutch deputies the enemy would have been destroyed. 

On the Rhine the campaign was, except for two disconnected 
episodes, quite uneventful. The Imperialists under a methodical 
general, the margrave Louis of Baden, gathered in the Necfcar 
country and cros.sed the Rhine alwve Spire. Catinat, now old 
Md worn out, was sent to Strassburg to oppose the threatened 
invasion of Alsace, and, like MacMtdion in 1870, he dared not 
assemble his whole force cither on the lAuter or on the 111 . Thi' 
margrave invested Landau (July 29) and with a covering army 
occupied the lines of the Lauter about Weissenburg, which Catinat 
did not attack. Hence Landau, valiantly defended by Melac, 
had to be surrendered on the 12th of September. But at the 
same time the elector of Bavaria took the side of France, surprised 
Ulm, and declared a local war on the house of Austria and the 
“ circles ’’ of Swabia and Franconia. The margrave then, in 
order to defend his own country, prevent the junction of Cati¬ 
nat’s forces with the elector, and win back the latter to the 
Austrian side, recrossed the Rhine and hurried to Kehl with 
the greater part of his army, leaving a garrison in Landau and 
a corps of observation on the Lauter. To co-operate with the 
elector, Catinat had made up a corps out of every available 
battalion and squadron (keeping for himself not more than a 
personal escort) and placed it under Lieut.-General Villars. 
Thb corps drew away into Upper Alsace and the margrave 
followed suit until the two armies faced one another on opposite 
sides of the Rhine near Huningen. But the corps that 
the elector on his paK was to send to meet Villars 
halted east of the Black Forest, and although, on the 14th of 
October 1702, after a series of skilful manoeuvres, Villars crossed 
the Rhine and won the first victory of his brffliant'career at 
Friedlin^n (opposite Huningen), it was profitless. Soon after¬ 
wards Villars placed lus army in winter quarters in Alsace, and 
Louis of Baden disposed his troops in two entrenched camps 
opposhe Breisaoh and Strassburg respectively. In Italy Ven¬ 
dfime, superior in numbers but handicapped by instructions 
horn Versailles and the i^ssity of looking to the Italian 
interests of King Rhuip, gained a few minor successes over 
Eugene. A very bard-lou^t and indecisive battle took place 
at Luzzara on the Po on the 15th of August. 

In the.next two years Bavaria was the centre of gravity of the 
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French operations, and only campaigns of the methodical and 
non>committal kind were planned for Italy ^ and the Low 
Countries. Villeroy and Boufflers commanded the French in 
the Low Countries, Tallard in Lorraine, Villars in Abace, and 
Vendfime in Italy. 

In the Netherlands the French field army was behind the 
lines of Brabant, the Spanish troops in the lines of Flanders 
(Antwerp-Ghent-Aire). Together the two considerably out¬ 
numbered Marlborough (90,000 against 50,000), but the duke 
managed to be first in the field. As early as February Rhein- 
berg had been taken, and in May he followed up this success 
by the capture of Bonn, returning to the Meuse before Villeroy 
had assembled his army at Dicst. Marlborough’s plan was 
to break the immensely long line of defence of the French and 
Spaniards by the capture of Antwerp. One Dutch corps under 
Coehoorn was to assemble in the Sluys-Hulst region, and another 
under Opdam at Bergen-ofy-Zoom; and Marlborough, aftc 
manoeuvring Villeroy’s field aimy out of the way, was to join 
them before the fortress. Marlborough executed his own share 
of the movement with his usual skill, he pushed back Villeroy 
towards the Mehaigne, and at the right moment, giving them the 
slip, marched for Antwerp via Hasselt. Villeroy, soon discover¬ 
ing this, hastened thither as fast as possible, and the Dutch 
generals enabled him to emerge from the mano?uvre with a 
handsome victory, for Coehoorn (in order to fill his own pockets, 
it has been suggested) had departed on a raid into West Flanders 
and’Opdam was left alone at Keckeren in front of Antwerp, where 
Boufflers and the Spanish gertfcral Bedmar .surprised him (June 
30) and put his corps to flight before Marlborough could come 
to his assistance. In disgust the great captain then resigned 
himself to a war of small sieges on the Meuse. The campaign 
dosed with the capture of Huy (Aug. 25) and Limbourg 
(Sept. 27). On the Rhine great projects were antertained 
by the French, nothing le.ss than the capture of Vienna by a 
combined Franco-Bavarian-lIungarian army being intended. 
Villars began by capturing Kehl (March 10) under the very eyes 
of the margrave, who dared not risk a battle lest the Bavarians 
coming up in his rear should destroy his weakened army. The 
Bavarians had in fact no such intention. The elector, while 
carrying on a trifling war with a small imperial army under 
Count Styrum, insisted that Villars should cross the Black Forest 
and join him, which Villars was unwilling to do thus early in the 
year, as twu-thirds of his officers were as usual on leave or 
detached on recruiting duties. Courtier though he, was, the 
marshal would not stir even in spite of the king’s orders until he 
was ready. At the end of April, leaving Tallard alone to defend 
Alsace and Lorraine against the margrave, Villars plunged into 
the defiles of the Black Forest and on the 8th of May joined the 
elector at Ebingen. All seemed favourable for the advance 011 
Vienna, but at the last moment the elector half repented of his 
alliance with the enemies of Germany and proposed instead a 
junction with Vendome by way of Tirol. Tliis proposal came 
to nothing, the Tirolese- were soon roused to revolt by the mis¬ 
conduct of the ill-disciplined Bavarians, and Vendome, who, like 
Luxembourg, was a giant in battle and a sluggard in camp, would 
not stir. Tlie active Villars meantime was reduced to impotence 
and faced Styrum in an entrenched camp at Dillingen on the 
Demube, neither side offering battle. 

Villars had posted a protective force at Ulm to coiitjun the 
margrave’s army should it turn back upon him, and this, after 
an engagement at Munderkingen (July 31) induced the cautious 
Louis to return to the Rhine. Five weeks later, hovjever, the 
margrave returned in full force, and moving by the right tank 
of the Danube reached Augsburg on the 6th of September. 
The elector, returning from his futile Tird expedition, had already 
rejoined Villars at Dillingen, and the marshal persuaded him to 
attack Styrum before two imperial generals could job 

s In this year began the Camisard insurrection, \n the Cevennes, 
which necessitated the detachment of a considerable body of troops 
Iron) Venddnte's army in Italy. Similarly both b 1702 and 1703 
the Hungarian insurrection compelled the Viennese government 
to kMp o^ the leisforoeinants oi which Eugmie etood in need. 


forces. The result wos the battle of Hochstett^ (Sept, 20) b 
which the elector and VUIars won a great victory, at a loss of 
only 1000 men to Styrum’s 11,090. Rardy indeed had afi i 8 tlv- 
century general so great an opportunity of finishbg a war at one 
blow. But even Villars saw no better use for the Hocimtttu 
victory than the unimpeded junction of his own army 1 roj. 
and Tallard’s and wmter quarters b Wiirttemberg, and the 
elector on the other liand was prbcipally anxious to evict tlie 
mwgrave’s army from his dombions. The question was referred 
to Versailles, and‘another month passed away in inactivity. 
Tallard remained on the Rhine, and Villars b disgust applied 
to be recalled. The margrave, entrenched as usual, kept the 
field for another month and then retired to the Lake of Constance, 
where, in a still unexhausted district, lie spent the winter. The 
elector wintered b tlie lUer with the combined army. Tallard 
meanwhile invested Landau and defeated a detaclument sent from 
Marlborough’s distant army to relieve the place b the battle 
of Spire (Nov. zo), which was almost as costly to the allies 
as Hochstett. Landau surrendered on the lath of Novemba;. 
Old Brdsach, besieged by Vauban, capitulated on the 6 th of 
September. Thus b Germany, though the grand advance on 
Vienna had come to nothing, the French had won two important 
victories and established an army b Bavaria. More than 
this, under the prevailing conditions of warfare, it was impossible 
to expect. In Italy, on the other hand, Vendome, although no 
longer opposed by Eugene, acnieved nothing. After a raid 
towards Trieste he was brought back hurriedly by the news 
that Victor Amadeus of Savoy had changed sides, and though 
he was 'ricten'ious in a few* slormisbes and re-established toucii 
with France by capturing Asti, he failed to prevent the Imperial¬ 
ists, under Guido Starhemberg, from slipping past his position 
b Lombardy and joining the duke of Savoy b Fiedmcmt. 

The campaign of 1704, though b the Low Countries and b 
Italy practically nothbg was done, is memorable for what was 
probably the greatest strategical operation in the 18th centwry, 
Mailborough’s march to the Donuts. At the outset the elector 
and Marsb (Villars’ successor) were on the lller, between Ulm 
and Memmingen, Tallard between Strassburg and Landau, 
Villeroy as usual between the Brabant Ibes and the Meuse. 
Between Villeroy and Tallard there was a small force on tlte 
Moselle, btended to reinforce either. On the other side the 
Margrave Louis was in the Stockach-Engen region, with his own 
army and the relic of Styrum’s, but being responsible for guarding 
the whole of tlie Middle Rhbe as well as for opposbg the elector 
he was weak everywhere, and his defence of the Rhbe was 
practically limited to .bolding the “lines of Stollhofen,” a 
defensive position near Biihl in Baden. With Breisach and Kehl 
b their o wn hands, the French were more or less closely in touch 
with their comrades b Bavaria, and Tallard convoy^ a large 
body of recruits for Marsb's army through the Block Forest 
defiles. But b doing so he tost most of them by desertion, the 
margrave’s army dogged his march, and b fact no nuataiid 
regular line of communication was established. Thus omnub* 
the five armies (Marlborough’s, Eugene’s, Tallard’s, 

Marsb’s and the margrave’s) engaged b this theatre 
of war, were moving and facing b all directions b turn b a most 
bewilderbg fasbep. Marlborough’s purpose at any rate was 
quite definite—to transfer a large corps from the Low Countries 
to Bavorb and there b concert with the allies in that quarter 
to crude the eleotor decisively. He took no one into his confi¬ 
dence. The timid Dutch were brought, not without dilficulw, 
to assent to a Lower Rhbe and Moselle campaign, of much the 
same sort as the Bonn expedition of Z703, bat rather than be 
burdened with Dutch counsellors he forwent the assistance of 
the Dutch troops. These were left under Dverkiik to defend 
the Meuse, :and Engjish and Englhb;^d troops alone took ^art 
in the great venture. Meanwhile 'Tallard imd Marsb, united 
at the moment of handing over the remiits, had promptly 
separated again. Tallard, Viliisn^ and the VmaDles Strategists, 

■ Fought on tho same battlefield ae was Blenbdn next 7^; 
the latter ie consequently called by soaM ^ ;^aeeond battto b 
Hochstett.*' . 
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•wdi awwe'that !MtelboHjiif;h aBcending ihelllwn*, thoagfet dwirice, inore or loss legitimate in the days whwii ■tive wawtil 
that a diversion _<m the McoeHe -was intended, ami the feeble tvas the people's as much as the prince’s, is that Louis XTV. 
warnmga e* Marsm, who half ouspeGtod the real purpose, were hnd several times praciiscd it. Its most effective condein^ 
disregarded. ViBeroy remained in Brabant far fear that ttatiwa is that military devastations, in these purely pditical 
Overkirit wotfldtake a tew towns in his abBonoe. contests, were entirely unprofitable. Louis had already found 

Marltsoroogh -ealcnlated that as he progressed up the Rhine tiieta so, and had given up'tlie practiGO. In the present case the 
the French would collect to prevent his crossing, Instead of'them- actsof tl>e allies only confirmed Uie elector ia his French sym- 
selves passing over to join the dectw and Mar^. Thus tlie pathies, while at tile same time Marlborough’s own sup^ies ran 
expedition would reash the Neehar mouth, without its true Short, his convoys were harassed and his reconnaissances 
purpose being suspected, and once there Marlborough would impeded. The movements of the two armies were but trifling, 
vanish from the ken of the defenders of the Rhine, to reappear on Marlborough, tl«High 'su)»riar, was not dooisivtly superior, and 
the Danube where he was least expected. On the rath of May his Opponents, well entrenched near Augsburg, waited for 
tlx' army crossed the Meuse at Ruremond, on the 23rd it retwihed Tallarcf and (in vain) for Villeroy. Marlborough marked time 
Bonn, on the29thMaine, (hitheistof jBnethepuW.ledl'rench until Eugene should join him. 

noted preparations for bridging the Rhine at Philipsburg. But There were now five armies in the field, two allied and three 
two dajw later the English liad turned'to their left into the valley French. The centre of gra^’ity was therefore in Villeroy’s camp, 
•of the Neckar. On the 10th of June Prince Eugene and on the If that marshal followed Tallard, even Eugene’s junction with 
13th tlteHiargrave appeared at the duke's headfiuarters to concert Marlborough would not give Ute latter enough force. If 'J’allard 
operations. It was arranged that the margrave was to join alone joined tlic elector and Eugene Marlborough, the game was 
Marlborough and that Eugene should command the StoHhofen in the hands of the allies. But none of the possible combinations 
Marl- forces on the Rhine, for Tallard, it seemed, of two armies against one were attempted by either side. Eugenv 

baroasrh^ ' wa.s abmit to be joined by ViHerc^ 1 and Marlborough did not venture to leave Villeroy’s front to attack Tallard, who 
knew that these marshals must be kept west of the ws marching by Kehl-Villingen’-Ulm on Augsburg, but when he 
aaa . Rhine for the six weeks he allowed himself for the knew that Tallard was on the move he slipped away from 
Bavarian enterprise. The margrave’s army duly joined Marl- Villeroy to join Marlborough. In turn, Tallard and the elector, 
borough’s on the 22nd of June at Ursprung, 12 m. north of Ulm, aware of Eugene’s march, could have left Marlborough to his 
where the elector and Marsin were mcamped. The endurance of sieges and combined against Eugene, but they were well content 
Marlborough’s corps, as displayed in the long march from Rure- to join forces pea<;eably at Augsburg. Worst of till, Villeroj’, in 
mond, was not the least extraordinary feature of the operation, whose hands was the key of the situation, was the ncare.sl to 
For 18th-century troops 'such performances were generallyprovo- Versailles and the least capable ol solving the knotty problem 
cative of deswtion, and involved the ruin of the army that at- for himself. When the king•b.'ide him follow Tallard to Villingen 
tempted it. But ftince Eugene, we are told, was astonished at he hcsitatocl. and when he hud made up his mind to try, Louis 
the fine condition of the army. On tl» French side meantime all had changed his and ordertd him to detain Eugene (who w.as 
was perplexity, and it wm not until a week after the margrave already far away) in the Stolihofen lines. The last stage of the 
and Maiiborough had united that a decision was arrived at by campaign ivas brief. Marlborough and Eugene had in mind n 
I^uis XIV., in whose eyes the feeble corps of Eugene sheltered battle, Tallard and Marsin a war of manceuvre to occupy the 
in tire lines of Stolihofen constituted a grave menace for Alsace few weeks now to be spun out before winter quarters were due. 
and Lorraine. _ Villeroy’s main body from the Meuse had after The two allied armies met in the Danube valley on the 6th of 
its first hesitations followed up Marlborough, in readiness for the August. If the enerny remained on the south side Eugene was 
supposed Rhine and Moselle campaign, and was now about to cross, if they recrossed to the north bank Marlborough was to 
Landau. Tallard with the smaller half of the united armies follow suit. The margrave Louis of Baden had been sent off to 
was to advance by Breisach and to “ try to capture Villingen.” besiege Ingolstadt ns soon as Eugene had come witliin a safe 
Villeroy was to watch Eugene’s corps, or rather the Stolihofen- distance. The i8th century general relied far more on himself 
Buhl position, and the small Moselle corps was to ranain west th.an on the small surplus ot force that his army, in the con- 
of the Rhine. This meant conceding both the initiative and the ditions of that time, could hope to have over its opponent, 
superiority in numbers to Marlborough. When therefore the French and Bavarians were rqmrled opposite 

The duke had h-ow manoeuvred himself with brilliant success Eugene on the north side, Marlborough crossed at once, and 
from one theatre of war to another, and had secured every without waiting for the margrave the two great soldiers wtnt 
advantage to himself, lib method of utilizing the advantage forward. On the 2nd of August (see Blenheim) they attacked 
showed his mastery of the rules of the strict game that, with the and practically destroyed the armies of Tallard, Marsm and the 
instinct of a great captain, he had just set at nsugiit. Frtwn elector. 

before Ulm he sidled gradually along the north side of the The campaign of 1705 was uneventful and of litUe profit to 
Danube in the hope of finding an unguarded passage. He and either sklc. ^rlborough’s army had returned to the Low 
the margrave errercised the general command on- alternate days. Countries, engaging en route in a small campaign in *e Luxem- 
and when on hrs 0^' day he arrived epposite ©onauwbrth, burg and Thionville region, Which was defended with skill and 
knowingLoai^scauticn,he 1 houghtthatdirectattackwasbetter success by Villars. Villen^ had also returTted to Brabant and 
titan another two days* extension to the east. Moreover lieneedod retaken Huy. With him was the now exiled elector of Bavaria, 
a waited town toserveas a rwgatfine iristoad df'Nordlirrge®, which On the i8th of July, after a series of skilful manoeuvres, Marl- 
he Had used of late, but vdtich could not serve him fon^erations borough forced me lines of Brabant at Elissem near Titlomont, 
over the river. In the late atfterooon of the aist the Mitiy was but not even the glory of Blenheim cawld induce the Dutdi 
flimgrii^rdtess of losses, against the entrerrehed hill ^ the d^uties to give him a free hand or the Dutch generals to fall in 
S^hHIir^rg'at Donauwfirth, where-tire elector had posted a with his schemes. King Louis was tbiis able to'rtstn-' - 
Ckmpait^aa Strong detachwiOHt.' The attack cost 6ooomen, but force Villeroy betimes from Villan's Lorraine army, 
ihaDatuAt, ft was successful, and of the toyooo Bavarians On and the campaign closed withnobctterwork than the 
me. the hill OTllysoocreturned to theirmain body, which razing of the captured French entraichments. On the Rhine 
had now moved from Uhn to Lauirigen. Passing the river, the Villars, with a force reduced to impotoneo by the losses of Blen- 
allies besieged arid took the smaK fortress of Rain, and thence heim ajid the detachrnents sentftoVill&roy, carried ena spiritiefes 
moved to the neighbourhood' of Augsburg, thoroughly awd campaign about Hagenau and Weissenburg ^inst the maigrate 
delfljeratelydevBstatingthe countryside sobs to force -iheelector Loqis, Ih Italy alme yas there any serious encounter. Here 
bo make terms. The best that caa beaoidof this barbarous Vcndomels army and O'fresh corps from France were engaged in 
• Even VfHeroy ftiappeats tos* tb the situatimi thus far. but the the attempt to subdue Victor Amadeus and his new Austrian 
Ung only allowed him to tend aj,ooo men to Tallard. alhes '( 3 ta«hemb«g's,-orifffla% fi«gene's M«iy)iJ and they Were 
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so far successful that the duke implored the emperor to send a 
fresh army. Eugene commanded this army, opposed to which 
was a force under Vendome’s brother Philippe, called the Grand 
Prior. This man, a lazy dilettante, let himself be surprised by 
Eugene’s fierce attack on the line of the Adda. The day was 
restored however, and the Austrians were beaten off, tha^ to 
Vendome’s opportune arrival and dauntless courage (Imttle of 
Oissano, Aug. i6). Nevertheless, the subjugation of Kedmont 
was put off until next year, by Louis’s orders. 

1706 was a bad year for the French. At the very outset of 
the campaign in tiie Netherlands, Villeroy, hearing that some 
of the alficd contingents that composed Marlborough’s army had 
.'sfused to join, went forward from his new dehnsive lines along 
file Dylc and offered battle. Marlborough would probably have 
fought in any case, but being joined in time by the belated allied 
rontingents, he was able (May 12) not only to win but also to 
proli. by the glorious victory of Karaillies (?.».) on the rath of 
May. This was one of the few cases of thoroughly efficient and 
successful pursuit in the military hisiory of the 17th and rSth 
centuries. The whole of Flanders and Prabant, except a few 
minor fortresses, fell into his hands within two 
weeks. These loo fell one after tlic other in August 
and September, and tiie British cavalry crossed the 
French frontier itself. Ilut on the Rhine tlie inactivity of 
J,ouis of Baden had allowed Villars to transfer tire bulk of 
his army to the Netherlands. Vendome, too, wus sent to suc¬ 
ceed Villeroy, and Marlborough made no further advance. 
Louis's two most brilliant commanders devoted themselves to 
organizing the defence of the French frontier, and did not 
venture to interrupt Marlborough’s sieges. 

In Italy the campaign had, as before, two branches, the con¬ 
test for Piedmont and the contest between the French forces 
in Lombardy and the Austrian second army that sought to join 
Victor Amadeus and Starhemberg. The latter, repulsed by 


Vendome at Cassano, iiad retired to Brescia arid Lake Garda, 
Veitdfime following up and wifttezing about Castiglitme and 
Mantua, and in April 1706,. profiting by Eugene’s temporary 
.ab.sencg, Vendome attacked Uie Imperisdists’ camp of Monte- 
cbiaro-Cakinato. His intention was by a night march fo 
surprise the post of Pemte San Marco on their extreme left, but 
whm day came he noticed that he could give battto to the 
enemy’s leftwing at Calcinate before their right from 
Montechiaro could intervene. His onset broke up ** 
the defence completely (battle of Caldnato, April 19), and he 
hustled the fragments of the Imperialist army back into the 
mountains, wh^c Eugene had tlte greatest difficulty in rallying 

them. Until the middle of June Vendome comirfetely baffled 
all attempts of Eugene U> slip past him bito Piedmont. He was 

then, however, recalled to supersede VUleroy in Belgium, and 
bis feeble successors entirely failed to rise to the ooeasi(». 
Philip of Orleans, with Morsin and the due de la Feuiilnde as 
his advisers, was besieging Turin, trying in vain to remedy the 
errors of tlic engineers and the constant repulse of small stormiii^ 
parties by a savage bombardment of the town itself. As soon 
as he knew of Vcndorac’s departure Prince Eugene lemerged 
afresh from the mountains, and, outmanoeuvring the Frencii in 
Lombardy without the least difficulty, Imnicd towards Turin. 
Victor Amadeus, leaving the defence to the Austrian and J’ied- 
montese infantiy, escaped through the besiegers’ lines and 
joined his cousin with a large force of cavalry. On 

the 7 til of September tliey attacked the French lines 
round Turin. Owing to the disagreements of their 
generals, the various corps c# the defenders, tliough superior in 
total numbers,werc beaten in detail by the well-cemcerted attacks 
of Eugene, Victor Amadeus and the Turin garrison. Maisin was 
killed, man)' of the boldest officers in the army lost heart, and 
Philip retreated ignominlously to Pinerolo. Although in thesame 
week Lieut.-Gencral Mddasy-Grancey infikted a severe defeat on 
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the Au?<t>.-is who were still left in Lombardy (Castiglione, 
Sept, o) the battle of Turin practically ended the war in Italy. 

Both in the north and in the south the tide had now receded 
to the frontiers of France itself. Louis could now hope to gain 
chtagiag the objects of the war only partially and by sheer 
ComditMu endurance. But it is from this very point that the 
ottitWmr, French operations cease (though only gradually 
it is true) to be the ill-defined and badly-joined patchwork of 
forays and cordons that they had hitherto been. In the place 
of Tallards, Marsins and Villeroys Louis made up his mind to put 
hisVillars, Vendomesand Berwick5,and above all the approach 
of the allied armies roused in the French nation itself a spirit of 
national defence which bears at least a faint resemblance to 
the great uprisings of 1792 and 1870, and under the prevailing 
dynastic and professional conditions of warfare was indeed a 
startling phenomenon. For the gathering of this unexpected 
moral force 1707 afforded a year of respite. The emperor, desiring 
to occupy Naples and Lombardy with the least possible trouble, 
agreed to permit M6davy-Grancey to bring off all the Italian 
garrisons, and with these and the militia battalions of the Midi 
Marshal Tess6 formed a strong army for the defence of the 
Alpine frontier. In Spain the campaign opened with the brilliant 
success of Berwick at Almanza. In Germany Villars not only 
pricked the bubble reputation of the lines of Stollhofen,’ but 
raided into Bavaria, penetrating as far as Blenheim battle¬ 
field before he gave up the attempt to reuse the Bavariiuis 
again. The Imperialists and Piedmontese in the south succeeded 
in turning the Alpine barrier, but they were brought to a complete 
standstill by Tes.s6’.s gallant defence of Toulon (August) and 
having, like their predecessors in 1692, roused the peasantry 
against them they retired over the mountains. In Belgium 
the elector of Bavaria, who was viceroy there for King Philip, 
and was seconded by Vendomc, remained quiescent about Mons 
and Gcmbloux, while Marlborough, paralysed more completely 
than ever before by the Dutch, spent the summer inactive in 
camp on the Gheete. 

The respite of 1707 had enabled Louis to gather his strength 
in Flanders. Henceforward operations on the Rhine and in 
Dauphin6 are of quite secondary importance, so much so that 
Eugene and the main Austrian army are always found in the 
Low Countries fighting side by side with the Anglo-allied army 
of Marlborough. 

In 1708 Eugene foresaw this shift of the centre of gravity and 
arranged with Marlborough to transfer the army which W'as 
CampMlga ostensibly destined for the Rhine campaign to 
ottnt, Bra.bant, repaying thus the debt of 1704. Indeed 
the main army of the FVench was markedly superior in numbers 
to Marlborough’s and hardly inferior to Marlborough’s and 
Eugene’s combined. Placing the elector of Bavaria, with Ber¬ 
wick to advise him, at the head of the small army of Alsace, he 
put his young grandson and heir, the duke of Burgundy, at the 
head of the groat army which assembled at Valenciennes, and 
gave him Vendomc as mentor. But the prince was pious, mild- 
mannered, unambitious- of military glory and also obstinate, 
and to unite him with the fiery, loose-living and daring Vendfime, 
was, as Saint-Simon says, “mixing fire and water.” At the 
end of May operations began. Vendoroe advanced to engage 
Marlborough before Eugene, whose purpose had become known, 
should join him. As the French came on towards Brussels, 
Marlborough, who had concentrated at Hal, fell back by a forced 
inarcdt to Louvain. Vendome having thus won the first move, 
there Vas a pause and then the French suddenly swung round to 
the west, and began to overrun Flanders, where their agents had 
already won over many of the officials who had been installed 
by the allies since 1706. Ghent and Bruges surrendered at once, 
and to regain for King Philip all the country west of the Scheldt 
it only remmned to take Oudenarde. On the day of the sur¬ 
render of Ghent Marlborough was in pursuit, and one long forced 

^ The margrave. Louis of Baden had died during the winter of 
1706-1707. He Was succeeded by the incompetent margrave of 
BayreutK who was soon displaced. This general's successor 
was "Uie electorvf Hano'SIr; afterwards King George I. of England. 


march brought his army almost within striking distance of the 
receding enemy. But though Eugene himself had joined Iiim, 
Eugene’s army was still far behind, and the duke was stopped by 
demands for protection from the officials of Bnissels. Vendome 
soon moved on Oudenarde. But scarcely had he begun this 
nvestment when Marlborough was upon him. Tlic duke dis¬ 
cussed the situation with Eugene, who had placed himself under 
his friend’s orders. Marlborough was half inclined—^another 
general would have been resolved—to wait for Eugene’s troops 
before giving battle, for he knew that Vendome was no ordinary 
opponent, but Eugene counselled immediate action lest the 
French should e,scape, and relying on his own skill and on the 
well-known disunion in the French headquarters, Marlborough 
went forward. As he approached, the French gave up the siege 
of Oudenarde and took up a position at Gavre, 7 ^ 

lower down the Scheldt, so as to be able to act “ * *' 

towards either Ghent or Oudenarde. Marlborough's adranced 
guard, boldly handled by Cadogan, slipped in between Gavre and 
Oudenarde. At once the dissensions in the French headquarters 
became flagrant. Vendome began to place part of the army in 
position along the river while the duke of Burgundy was postin,; 
the rest much farther back as another line of defence, Cadogan 
was thus able to destroy the few isolated troops on the river. 
Thereupon Vendomc proposed to the duke to advance and to 
destroy Cadogan before the main body of the allies came up, but 
the young prince’s hesitations allowed the chance to pass. He 
then proposed a retreat on Ghent. “ It is too late,” replied 
Vendome, and formed up the army for battle as best he could. 
The allied main body, maiching with all speed, crossed the 
Scheldt at all hazards and joined Cadogan. In the encounttr- 
battle which followed (see Ocdisnarde) Marlborough separated, 
cut off and destroyed the Frenrh right wing. The French re- 
treatad in disorder on Ghent (July 11) with a loss of 15,000 men. 
Nevertheless Oudenarde was in no way decisive, and for the re.st 
of the campaign the two armies wandered to and fro in tlic usual 
way. Berwick, recalled from Alsace, manoeuvred about Douay, 
while Vendome remained near Ghent, and between sugeot 

them Marlborough’s and Eugene’s armies devoted L/He. 

themselves to the siege of Lille. In this town, one c‘ 'auban’s 
masterpieces of fortification, the old Marshal Boudlers 1 d under¬ 
taken the defence, and it offered a long and unusua; gallant 
resistance to Eiigcnc’.s army. -Marlborough covered the siege. 
Vendome manccuvred gradually round and joined Beraiek, 
but though 90,000 and later 120,000 strong, they did not attack 
him. Berwick was a new element of dissension in the distract ed 
headquarters, and they limited their efforts first to attempting 
to intercept a huge convoy of artillery and stores that the allies 
brought up from Brussels for the siege,“ and secondly to destroy 
another convoy that was brought up from Ostend by the General 
Webb known to readers of Esmond. The futile attack upon the 
second convoy is known as the action of Wyncndael (Sept. 
28). The only other incident of the campaign in the open was 
an unsuccessful raid on Brussels by a small corps under the 
elector of Bavaria from the Moselle via Namur. 

On the 8th of December the brave old marshal surrendered, 
Eugene complimenting him by allowing him to dictate the terms 
of capitulation. Ghent and Bruges were retaken by the allies 
without difficulty, and, to add to the disasters of Oudenarde and 
Lille, a terrible winter almost completed the ruin of France. 
In despair Louis negotiated for peace, but the coalition offered 
such humiliating terms that not only the king, but—^what in the 
i8th century was a rare and memofable thing—hi« people also, 
resolved to fight to the end. The ruinous winter gave force to 
the spirit of defence, for fear of starvation, inducing something 
akin to the courage of despair, brought tens of thousands of 
recruits to the colours. 

Of the three invasions of France attempted in this memorable 
year two were insignificant. On the Rhine the elector of 

• An excellent illustration of i8th century views on war is afforded 
by the fact ttat the completely successful defence of this convoy 
was rerauded by his contemporaries as Marlborough’s greatest 
triumph. 
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Hanover (King George I.) was held m check by the due 
d’Harcourt on the Lauter and finally retired to the lines of StoU- 
hof en, while a smaller allied corps under the Imperialist 
Count Mcx'cy was defeated with heavy loss 
by Harcourt’s second in conunand, Du Bourg, at 
Rumersheim in Upper Alsace (Aug. 26). On the Alpine frontier 
Berwick, abandoning the fashionable method of “ lines,” pre¬ 
pared a remarkable system of mobile defence pivoted on 
Brianfon, on which Victor Amadeus’s feeble attacks made no 
impression. These affairs were little more than diversions. The 
main, indeed the only, attack was Marlborough’s and Eugene's, 
and the Malplaquet campaign, is one of the few episodes of 18th- 
century warfare that retain a living and passionate interest. 

Long before this Marlborough had proposed to dash straight 
forward into France, masking the fortresses, but this scheme was 
too bold even for Eugene, who preferred to reduce the strong 
places before going on. Lille having been successfully besieged, 
Tournai was the next objective, and—while Villars and his 
lieutenants Montesquieu and Albergotti lay inactive in their 
entrenchments at Bdthune, Douai and Denain on the Scheldt, 
training their thousands of recruits and suffering severely from 
the famine that followed upon this bad winter—the allies sud¬ 
denly and secretly left their camps before Lille as if for an attack 
on the Douai lines (June 26-27). Kut before noon on the a7th 
they hud invested Tournai. Afewdays afterwardstheir siegegun-s 
came up from Menin by water (down the Lys and up the Scheldt) 
and the siege was pressed with intense vigour. But it was the 
3rd of September before the citadel capitulated. Then Marl¬ 
borough, free to move again, transferred his army secretly and 
by degrees to the river Haine, beyond Villars’s right. Ea.st of St 
Ghislain Villars’s long lines of earthworks were but thinly held, 
and after a march of 50 m. in 56 hours through rain-sodden 
country, the allied advanced guard passed through them un¬ 
opposed (Sept. 6th). Mons, too, was weakly held, and Marl¬ 
borough hoped by the rapidity of his operations to take it before 
Villars could interrupt him. Based on Mons and Brussels, he 
could then, leaving the maze of fortresses in the Arriis-Valen¬ 
ciennes region to his right, push on (as eighty years afterwards 
Coburg attempted to push on) straight to the heart of France. 
But Villars also moved quickly, and his eager army was roused 
to enthusiasm by the arrival of Marshal Boufflers, who, senior 
as he was to Villarsi, had come forward again at the moment of 
danger to serve as his second in command. Thinking that the 
allies were somewhat farther to the east than they were in fact, 
the French marshal marched secretly, screened by the broken 
and wooded ground to the south of the fortress, and occupied 
the gap of Aulnois-Malplaquet (Sept. 9), one of the two' 
practicable passages, where he set to work feverishly to 
entrench himself. Marlborough at once realized what had 
happened, and giving up the siege of Mons brought his army to 
the south-east of the place, fteparing, as at Oudenarde, to 
attack as rapidly as his brigadci cane ■ n the scene, he cannon¬ 
aded the French working parties and drew the return fire of all 
■Vilte’s guns. At this crisis the duke submitted the question 
of battle—^unwillingly, as one may imagine—^to a council of war, 
and Eugene himself was opposed to fighting an improvised battle 
when so much was at stake. Others thought the capture of the 
little fortress of St Qiislain was the best solution of the problem, 
and it was not until the i ith that the allies delivered their attack 
„ , , on the now thoroughly entrenched position of the 
MHp^u$u fhe battle of Malplaquet {q.v) was by far 

the most desperately contested of the war. In the end Boufflers, 
who took command when Villars was wounded, acknowledged 
defeat and drew oS in good order, the left to Valenciennes, the 
right to Bavay and Le Quesnoy. Eugene was wounded, and 
Itarlborough, after the most ternble ejqpience in any soldier’s 
lifetime, hM mly enough energy remainingto take Mons before 
he retired into winter ouarters. The loss of the BVaich is given 
variously as 7000 and ia,ooo. The allies sacrificed no less, 
probatfiy mwe, than aepoo men, and if the English end Austrian 
survivors could count ^emselves the bravest soldiers alive, mie 
> The other, scarcely lees eeletnated, is tiiat of Jemaj^pes. 


considerable part of the allied army at least, riie Dutch contin¬ 
gent, was ruined for ever. Even at Fontenoy, thirty-six years 
later, tlie memory of Malplatjuet made them faint-heart^. 
From his bed the wounded Villars wrote triumphantly to Louis: 
“ If God gives us another defeat like this, your majesty’s 
enemies wul be destroyed.” 

In 1710 Villars lay entrenched behind a new scries of lines, 
which he called Ne -plus uUra and which extended from Valen¬ 
ciennes to the sea. Marlborough made no attempt 
to invade France from the side of Mons, for Villars at 
the head of the army which had been through the 
ordeal of Malplaquet was too terrible un opponent to pass by 
with impunity. In England, too, the anti-Marlborough party 
was gaining the upper hand in the queen's council. So Marl¬ 
borough took no risks, and returnbg to the Lille side, captured 
Douai (June 26) and Bethune (Aug. 26). No attack was 
attempted upon the lines. In Dauphin!, Berwick again 
repulsed Austrians and Piedmontese. 

1711 was Marlborough’s last campaign, and it was remarkable 
for the capture of the Ne plus ultra lines bymanoeuvres that must 
be recorded as being the ne plus ultra of the 18th-century way of 
making war by stratagem. In May the sudden death of the 
emperor completely altered the political outlook, for his successor 
Clrarles was the coalition’s claimant to the throne of Spain, and 
those who were fighting for the “ balance of power ” could no 
tolerate a new Chwles V. than tliey could see Louis XIV. 
become a Charlemagne. Before the allies could agree upon any 
concerted action, Eugene’s, army had departed for Germany, 
and Marlborough alone was left to face Vilto’s great army. But 
in pursuance of tlie policy of passive endurance the marshal 
remained on the defensive behmd the lines, and Marlborough 
determined to dislodge him. What force could not achieve the 
duke trusted to obtain by ruse. The lines extended from the 
sea along the Canche, thence to Arms, and along the Sens!e to 
Bouchain on the Scheldt. Marlborough held Lille, Tournai, 
B6tliuneand,in frontof these places, Douai, while Vilh^’s strong 
places, other than those in th: lines, were 'Valenciennes, Condi, 
Le Quesnoy, &c. As the western part of the lines, 
besides being strong, were worthless from the 
invaders’ point of view because their capture could 
not lead to anything, Marlborough determined to pass the barrier 
between Arras and Bouchain. Here the front was difficult of 
access, because of the inundations and swamps of the Sens!e 
valley, but two causeways crossed this valley at Arleux and 
Aubanchoeil-au-Bac respectively. On the 6^ of July Marl¬ 
borough, who had encamped in the plain of Lens, sent a detach¬ 
ment to capture Arleux. He then marched away to the west 
as if to attack the lines between Arras and the headwaters of 
the Canche. Villars followed suit, but left a corps behind, as 
Marlborough had expected and desired, to retake Arleux. 'The 
commander of the garrison then sent urgent messages to say that 
he could not bold out, and Marlborough sent cS Cadogan to 
relieve him. Cadogan, the only officer in the army in the duke’s 
confidence, moved slowly, and the garrison had to surrender 
(July 22). Villars razed the defences of Arleux, The plot 
of ffle comedy now thickened, Marlborough lost his usual 
serenity, and Iwhaved in so eccentric a manner that his own army 
thought him mad. He sent ofi one part of his forces to B!thune, 
another back to Douai, and ordered the small remainder to 
attack the lines between the Canche and Arras, where, as 
every one knew, Villars’s whole army was massed. moH- 
On the a4th of August he personally reconnoitred hanmat’a 
^ lines with a Iwge staff, and calmly gave his 
generals instructions for the lines to be stonned. But Qfflqgut 
was hastemng to the duke’s real orders to the corps at 
B!thune and Douai. In the ni^t of the 4tk/5lh of Mreust 
the main army set out for Aubanohoeil-mi-Bac, at |Che big^t 
possible q«ed. The Scarpe was crossed, the B!thi|i!io ooTumn 
came in puitctually, and the word was passed ^owp the ranks 
that Cadogan bad crossed the lines at Arleux. Theiieupon the 
pace was increased, though thousands of the ipfsotry fell outfmd 
scores died fnxn exhaustion. Five houps ahead of the 
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atiny and level in the race with Villars and the cavalry, the red¬ 
coats crossed the river at Arleux, while Marlborough and the 
horse hu'ried on to Aubanchocil-au-Bar, crossed tlicre and 
turned back along the ScnstSe to meet l 3 ie French squadrons. The 
army reassembled between Aubanchooil-au-.Bac and Carabrai, 
and its lender, declining Villars’s offer of a battle in front of Cara¬ 
brai, manoeuvred still farther to the east and invested Bourhaan. 

siege, covered by a strong “ line of circumvollation ” which 
Villars did not attempt to attack, ended with the surrender of 
the place on the 13th of Septemlier, and so temunated a series 
of munauvre.s which to the modern mind i.s so extraiwdinary its 
to I>e almost incredible. In Ifecemher of this year, his party 
opponents in England being now triumphant, tlic man who was 
so consummate a master Lwth of the i8th-century and the 
Rainillies-Oudenarde methods of making war v/as dismissed the 
service in di.sgrace. In June 1712 the P.ritisli contingent, under 
the duke of Ormonde, withdrew from the Low Countries, tlic dis¬ 
content of the men at Marlborough’s disgr.xe breaking out in 
open mutiny, and thus ignominiousiy ended the a’.rcer of the 
army of Blenheim and Malplaqiict. The coalition practically 
dissolved. 

But Holland aral Austria determined to make one last effort 
to impose their own terms on Louis. Eugene’s anny, wliirh l»d 
been used in 1711 to influence the imperial election instead of to 
beat Villars, was brought bock to the Low Countries. Reading 
the meaning of Marlborough’s fall, he quietly made preparations 
to takeover thevarioas allied contingents into Imperial or Dutch 
pay. Thus wlien England seceded, Ormonde only marched away 
with some sullen men, and over 100,000 remained with the 
prince. 

Misfortunes at Versailles helped Eugene in his first operations, 
for three members of Louis’s family died within a week and all 
v-as meonfusion,iK)t tospeak of the tcrriblemiserythat prevailed 
in the country'. But the old king's eourago rose with the danger 
Md he told Villars that if the army wore beaten he would himself 
join it and share in its fate. Villars, though suffering still from 
his Malplaquet wound, took commawd on the 20th of April, and 
spun out time on the defensive until the end of May, when 
Ormonde’o eoHtingent withdrew. Eugene, apparently wiHi the 
intention of regaining the Mems Hne of operations, as the defec¬ 
tion of Erigtend had mad* further oper .tions near the sea 
improfitaWe, wglected to beskge, not only Arras, but Vakn- 
ciennes and Ccr^ as well, ami, based tempor.irily on Douai and 
Marchiennes amd Boachain he took Le Quesnoy (July 4) a id 
moved thendO on to- landreoics, whkh was closely invested. 
Then followed the last seriens' fight of the war, the battle of 
Denain, which saved the FremeA monarch and complcO^ tine 
disinte^tion of ttie coaWtlon. 

In order to protect his camps around Londrecks, Fiiaee 
Eugene constricted the ueuail Imes of cwcnmvaDation with such 
speed that Villars, on cosnktg up, found thcct they were too 
formidable to-attack. Nesit, m ordbr to guard the movements 
of his conw^’S between Marchsennes-on-Scarpe and tlie {rnnt, 
against wttatks from Cantbmi' or Valcncietines, he hedged in 
the route on bofli sinfes with oontinuous lines of breastworks, 
to tile defence of whk& lie assigned his Dutch corps. Villars 
aiiixiouBly looked eat for an eppartoirity of btcabing these 
modern long walls.” At 0 e»»i», the besiegers’ route crossed 
the Sdreldt. Prom thiS> pohtt to the front, 8trean»itmd other 
Deaaku winfofced the defence, bat ths marrfwl 

was toM by a conntiy priest that the lines wore 
ass*il8btetnorth of Denain, and resofved to attack diem there, 
.The etitofeilM, Hfec Marlborough’s forcing erf the Ne flm ultra 
Khes, involved an extraordiaaty combination of resolution and 
skill—-».e. fc^^'Ond fraud—for the point of attack waa far away 
andtlw eppO^arroy almost withih cannon-riiot. Some dlays 
spent bjj' Villaisfn deceiving Eugene avd h's own army as 
I W^, as to his real intentions, asid by varionsi feints Eugene was 
to maw bis main body about landrectes and Le Quesnoy 
^Abdlttath 'side of theSc&ehlt. Then on die night of toe 213rd' 
« ttd Pf^h army'ftfeved oft silently, with its bridgingt 
1 mw« tlie *toBg«tlrd''anidfcac«iry posted everywhere aikmgiita. 


right &nk to conceal the inarch. By 9 a.m. on the 24th 
Villars’sarmy had completely deployed on Uie north bank of the 
Scheldt, Eugene himself saw them and galloped away to bring 
up his omiy from Landrecies. But, long before it arrived, 
Vdlars’s troops, without wasting precious moments in formal 
preparations, stormed the lines. The Dutch—spiritless since 
Maiplaquet—were huddled into the narrow avenue between the 
two entrenchments and forced biick on Denain. Their generals 
were taken. The broken mob of fugitives proved too heavy a 
load for the bridges at Denain, and many were drowned, while 
the rest, pdmn d against the bmik of tlw now impassable river, 
tamely surrendered. Eugene arrived on tlie other bonk with 
so.uie brigades of the iraperkil infantry, but after losing heavily 
gave up the attempt to reopen the passage. Villars followi d 
up his victory at once, Montesquieu captured Marchiennes and 
Albergotti St Amand, and in these places all Eugene's rcstn’e 
stores, pcaitoons and guns fell into tlic hands ot the L'rench. 
On die and of August Eugene broke iqj the siege of Landrecies 
and retreated by a roundabout route to Mons, while Villars'!; 
lieutenants rertook Douai and Boiicliain (Scpteraber-October). 
Before tlie ne-xt campaign opened the ’1 renty of Utrecht had been 
signed, and although the emperor continued the struggle iiione 
for another year, the enfeebled combatants were content to 
accept ViUors’s captures of I.andau (July 22, 1713) and 
Freiburg (November 21) as dccisht:. The Treaty of Rustatt, 
lictween Austria and France, was signed on the 7th of March 
1714, Eugene and Villars being the negotiators. 

, See J. yf. Feirtescne, Hist. British Army, vol. i. (LoiMton iSoo); 
IH’es of M!irlborou(;li; the Austrian ofticial Brldxii^e its Brmien 
Eugen (Vienna, iSyi-iSgi); Roder v. iJicrsburg’s Markgra! Lutlivig 
rvn Baden (K^lsrulie, 1850); Arnetli's Brins Eugen ■, Mftiwircs 
1,-ilifaires niaii/s a la sncrrsKiim d'Eijiagnc (1835; od. T)c Vault); 
detailed hfelcirifs of the Fi'cncli army, and monographs in the 
Freiieh gouenU atafi's Kitvut (tkistoire. (C. F. A.) 

Naval Opekations, and Miliiary Operations in Spain 
The wax of the Spanish succesBion affected all the nations of 
wratem, iiortliern and central Europe in a greater or less dtgi ee, 
but tlmt part of it whidi v.as feught out on the tanl of Spain 
kty aside from the canijiR^pis in Flanders, Gennany and Italy, 
The purely Spanisli tsMupaigns had o cloee connexion with the 
movememts of the fleets, and the two may be iwvcnienlly taken 
together. The naval war was superficially somewhat wantnig 
in interest. Louis XIV., liaring to support armies of iMiprcce- 
dented sue to contend with the fwes of the Grand Alliance, 
and Imving also to meet the iraaiciase cost of the support of liis 
CMit ami the conetructioii of palaces, was oompelled to neglect 
his navy. EKoept therefore in 1704 he made no attempt to 
oppose the fleets of tlie allies with equal forces at sea. The 
honour of tlie French flag wat: chiefly maintained by the priva¬ 
teers wto showed higii oournige and much skill. Some of their 
ente^riaes were undertakai with well-appointed squadrons, and 
attaifflod to the dignity of regular operations of ww. 

When thrfJrand AUia«ce was formed on the 7th of September 
1701 a French naival force under M. dc Chateauranault was in' 
the West Indiesi Its avowed purpose was to cover the arrival 
in Ewope of the Spanish treasure ships. The secret mteirtioa 
of Xbg Louis XiV. was that the treasure sliould be brought into 
a i'renth port, and used by him for tlie general advantage of. the 
house of ^irbon. On the isth of Septemberft.Beitish squadna* 
of ra ships commanded' by Admiral Benfeow was sent to the 
West Indies to intoraqMi Chateaurenaull,: and entry mt otbtf 
attacks 'Oii tl» Frtndt and Spaniards, Begbo-w, who was 
reinforeedrm the West Indies', did'not intercept ChateaurenaBlt, 
and has'CnsaM was reaidercd of no effect by the grossiinisconduet 
of most oi bis captains, who refused to support him in'on actioit 
with a French squadron under' M. Du Ouse near St Unrtha 
on the 2eth of Asigust' i!7i«» and 3ubee(;^eBt da}'$. Ho ww 
Itifnsolf mortafly'.wtnindeii, but lived' long enough to bring his 
captakiB to coor^artiah TWo of them Were shet-f ov-cowaidiee. 
Thertreasitre'fknf'Sailed'foe Europe'Otoyfe'foil'itito the handS'Sf' 
the'aHies at'Vi^. On the istcrf Jtriy 1702 a'powctrfal'icofflbi&fd- 
fleet of: 30 British sad-of-the-line under RooiK,and 
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so Dutch under Admiral Allemonde saulod from Spithead carrying 
5000 troops. The general aHiimand was given to the duke of 
Ormonde. The purpose of this expedition was to occupy Cadiz 
and encourage a ris ng in Andalusia on behalf of die Habsburg 
candidate. It reached Cadiz on the sand of August, but the 
inhabitants and the garrisoo remained loyal. The leaders of the 
expedition quarrelled with one another and the soldiers aroused 
the bitter indignation of the inhabitants by plundering the small 
towns of Santa .Maria and Rota. On the 30th of September 
the expedition sailed wvay. Infonmtion sent by the llritish 
minister at Lisbon that Chateaurenault had put into Vigo rea' Ired 
the 1 at Logos. The duke of Ormonde and his colleagues decided 
to attiu-k the treasure fleet. On the 22nd of October they forced 
the baom laid by the enemy between the inner and outer liubours 
of Vigo, and the treasure fleet was destroyed, but the bullkai had 
been tindud. 

During 1703 the “ grand fleet ” of the allies, i.e. their main 
force in European waters, entered tlie Meuitcrrancan to ear.'-y 
lielp to the insurgent I’rotestants in the Cevennes, but effected 
nothing of importance. Portugal having now joined the Alliance, 
it was decided to make a serious effort in Spain. A combined 
fleet earr ing 4000 Dutch and 8000 British troops, and conveying 
the archduke Chiules, claimant of the Spanish tlirone, sailed from 
Spithi'.id on the nth of February' 1704. Portugal undertook to 
provide 30,000 troops to co-operate witii the British and Dutch 
who were landed at Lisbon on the 8th of March. The operations 
on land were for the most port liuigukl. Tlie duke of Berwick 
who command .d the Bourbon forces on the Spanish frontier 
formed n vigorous plan for the invasion of Portugeh One 
SpMiish force under Don Fnuidsco Rothiuillo was to threaten 
Beira Alta at Almeida, lie himself uitercd Beira Baixa by 
the nortli Lank of the Tagus. The prince of Tzerdaes was to 
have advanced from the south to meet Berwick at Villa Velha. 
But though Berwick achieved some succcs.s, and though both the 
Dutch general E'agel who operated on the north of the Tagus, and 
tire British general, the duke of Schomborg, w 1 k> was stationed 
on the south, proved indolent and incapable, the invasion failed. 
Konquito and Tzerckes failed to support Berwick, and the newly 
levied Spanish troops proved unsteady. Fagel was surprised 
and taken prisoner with 2000 men at S.ibrcira Fermosa, and same 
of the frontier posts remained in Berwick’s hands when the heart 
from which the British and Duteli soldiers suffered severely 
suspended operations. At sea, however, a material success was 
gained. Sir George Rooke went on from Lasbeo accongxtnied 
by Prince George of Hesse-DarxusUdt, to Bmfeeksaa. The. 
prince who hud been govemur of Gitaloina, believed that he 
could bring about a rising in the prouiuce in favour of the 
Habsburg cause. As the fleet carried m eonsidejnilblt body of 
troops, Hooke and Hesse-Dannstadt failed to persuade .the- 
Catalans to act. They were embarrassed by tte knoHdedge 
tliftt the count of Toulouse, a natund son ef Louis XIV., the 
admiral of Franoe, vdio Itad sailed from Brest on the Mh .ef 
May with 33 sail-of-the-IiAo. had entered the. Mediterranean, 
and had reached Toulon in June. In expectation of an attack 
by the uoited fleets of Brest and Touion, the allies feU back 
to the straits. Ilavnig obtain^ inlormWets toot ^broltor 
(g.fs) was, not sufl^ntly gurisoBed, they-attacked and took 
it on the 3nl of August. On the 34th count of Toukwee,. 
came to tte.Tclicf of the fortress witls 50 «ail-of-the 4 ne, and 04 
galleys. He spgfagad the allies, 6 a &it»h, and Dotch line'cd’r 
battle siu]K<m all, off Malaga, ‘theengagement wns a.ennboaadie 
acaompanied wltit great Iws of life, but without maneeuvring 
on either aide. The French retired to Touioa, and the aUUs 
remained in poseetsien of Gibraltar, Anattemptof the Speniarda 
to retake it, made at tbe> end' of 3704 ond.bef^inning of iTog, 
was baffled by the nmolKste defence, of the jn'koe of Heme-. 
Darmstadt,end thbreHefafiondiedl to theganisonibytheequftdieit 
of Sir Jdin Leake, who was left jon. the eoaatoC PbetugalgWhen 
Sir Gootge Hooke retumedi to iEngland. 1 

The events Of :i7iat:had penuaded the nlU^ toimako ,moae> 
serious eflorto to.push the war toSpoin.: The duke of ,Sch(qnf. 
berj;: was,ni»evto<£iomjtbt eptaoMod-e^ the >t«>C9eii».EMtugah 


and replaced by the carl of iGalwt^, a French Huguenot exile. 
But tlie main attack was made, and the fint successes were 
aichieved on tlse east coast of Spain. On the 3rd of June** 705 
Cities Mordaunl, earl of Pet^'borough, was sent with a oom- 
mmion to command both the fleet and tlvsarmy, and to promote 
a rising in favour of the Habsburg, or Austrian party. He was 
joined by the archduke at Lisbon, and by the ^inoe of Hesse- 
Damstadt at Gilrraltar, Tlie truth in regard to the operations 
which followed iios been very much obscured. Peterborough, 
a man eif medi orsatic cleverness, but vain, s^teful and abso¬ 
lutely indiftermt to trutli, suecessfully represented himself as a 
sjxcies of low of romance wlw won the most aatoaishiug 
victories in spite of want of means, and of tlie ill wilhorinoapaeitv 
of his cedleagues. Critical investigation has dcBtreyed much of 
the showy edifice of fiction he contrived to erect. ThVsubstantif-1 
facts are that after some operations on tlie coast of Vak'ncia, 
which led to an insurrectionary movement in favour of the 
archduke, Barcelona was attacked and taken between the 13th 
of September and the qth of October. Tlie prince of Hesse- 
Darmstadt was killed during tlie siege. 

All the east of Spain, the former kingdom of Aragon, which 
was at all times restiw under the supreme of Castile, now 
pronounced more or less openly for the Austrian party. Tte fall 
of Barcelona gave a severe $1 lock to the Bourbon king. He c*inc 
in person with Moi'sbal Tease -who had replaoetl the'duke oi 
Berwick, and endeavoured towtake the tov'n oarly in April .1706. 
The brutality' with which Tesse treated the people of Aragon 
.and Catalonia raised the country against the ifourbeu king. 
The British relieved Barcelona on the pth of May, and PhUip V. 
was compelled to retreat across the Pyrenees to Perpignan. In 
tlie moantirae the withdrawal of (aroeps from tl» Portuguese 
frontier for service in Catalonia, had opened tfce vwiy for an 
invasion of Castile by the allies, Britisb, Portaigueseaad DiUcb, 
They oeciipied Madrid oa the 2Sth of Jane iToSi andithe^pioeB. 
who acted as regent in the absence'of her husbaml, rotked to 
Burgos. But the success of the allies was met<d|y apparent. The- 
appmranee in thek midst of an iavadtag army of IPortngtwse 
and heretics roused the national foeiing of tshe CaztiHaas. They 
rallied to the Bourbon canse. As in the kiber Pertimwlor War, 
guorriliero bimds sprang up on all sides,;a«d they-fcnmdteapobkr 
leaders in Vallejoand Braenmonte. The dulmoi Beirwi^ who 
was sent back to Spain, -coHectod an army, aad won- tht allies, 
who were distressed by want of provisiow andhadihesit^ were 
forced to evacuate Madrid. They moved on Gnadalajaca 
to meet 1d>e archduke who was advancingfrom the east. - Berwick 
outmanceutned them, and forced tiiem to retreat on Valontiok 
In February aToyth^weTe reinforced.bytroopS-btioogfctbyitbe- 
fieetacKliadva»L'edinApriL Gki the asthof^henMWtk. they'were 
defeated by idm French, and Spwrayi troDpe «t Almama-m-tite 
provinceof Aiicaatc,-with'tlie toss ofalltb^ inflMntry. 

I Ftem this,'date tifl lyw, the land •war; in Spam mmaintd- 
- ststtiona^. The Bourbon king wnsmaater of, thogreater port of 
'Spain, iaiduding Aragon. retook-•lirWn.-OB! the 

Catalan- end ca the Po^gueseirentioii at •La.'GwinSM 

near BndajAZr, on thQTth'ei'Ma.y-.iyoorftS^aiiiiahaisny'tiniio the 
Marques de.Bny detoted iu» Anglo-Povtogueieiaimy mnder the 
earl of Galway, ¥!et the Austriaai party beld 'Ct^onia and 
'i^oltneia, and -tke .fiaancud. distooas «f 'the) Spanish goven un aat, 
aided by the diaorgonked statoof'tbeadnliiHsfar8tiQn,,reBdefed a 
vigorous offensive impessiWe. By 1710 the FrenAkinghod been 
! reduced to great disttwisv and- was compelled' tounake «t les«t 
. a’sbow ai wrth^awi&gfhiS'Suppm't from hs'grondsDn Bu}ip< ¥. 
The allihe-decided to advance from Cat:aloRia<,'a! course- whidr 
was-strongly urged by.'Geneml Staaltope'^sdtRXTwmds;Iuarl StBii>^ 
j hopo), wto comirtianded ithe; Britwh tnwpsj. He hod.scrwd m 
I subordijmte-eahk from the beginning of tbo war,.and bad goinaft 
, some ropmMion by the captoce of Pbrt-lifialiLooi m'-r^dS. . Stan- 
: hope’s energy overoaine the reluctance oi thS-.Ha^xRalist 
genei^jGid^ Starlteni|»nc,, who ooBunoRded thefiekmaa troops 
of fha-arohdafee; 'Tiile.8llies,ad\ianced anriiatHp tfaha dt e oa rd-tti 
ctHTyaBhefatetbem. • THeflpaiMardswfirodefea tedinh ^rwhsara 
Ju^,(7Mt.'jitid betoero Saragoaanwnid^qsR^ eff 
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August. On the aist of September the archduke entered Madrid. 
But the invasion of 1710 was a repetition of the invasion of 1706. 
The 23,000 men of the allies, reduced by a loss of aooo in the 
actions at Almteara and Saragossa, by casualties in constant 
skirmishes with the puerrilleros, and by disease, were absolutely 
incapable of occupying the two Castiles. The Portugese gave 
no help. The Spaniards were reorganised by the duke of Ven- 
dome, who was lent to King Philip V. by his grandfather, and were 
joined by soldiers of the Irish brigade, and by some Frenchmen 
who were allowed, or secretly directed, to enter the Spanish 
service. The position of the allies at Madrid, which was deserted 
by all except the poorest of its inhabitants, became untenable. 
On the 9th of November they evacuated the town, and bef^n 
their retreat to Catalonia. The archduke left the army with 
2000 cavalry, and hurried back to Barcelona. The rest of the 
army marched in two detachments, the division being imposed 
on them by difficulty of finding food. General Starhemberg 
with the main body of 12,000 men, was a day’s march ahead of 
the British troops, 5000 men, under Stanhope. Such a dis¬ 
position invited disaster in the presence of so capable a general 
as Vendome. On the 9th of December he fell upon General 
Stanhope at Brihuega, and after hard fighting forced him to 
surrender. Starhemberg, who received tardy information of the 
peril of l)is colleague, marched back to support him, and fought 
a drawn battle at Villa Viciosa, on the nth. The fruits of victory 
fell to Vendome, for .the Imperialist general was compelled to 
continue his retreat, harassed at every step by the Spanish 
cavalry and irregulars. His army was reduced to 7000 men 
when he reached Barcelona. 

The disastrous result of tlie campaign of 1710 proved to 
demonstration that it was impossible to force the archduke on 
the Castilians by any effort the allies were prepared to make. 
They' remained quiescent at Barcelona till they evacuated the 
country altogether on the Peace of Utrecht. The Catalans, 
though deserted by their allies, continued to fight for their local 
franchises which had been declared forfeited by the victorious 
Bourbon king. Barcelona was only subdued on the 12th of 
September X714, after a siege of great length and extraordinjpy 
ferocity, by the united exertions of the French and Spanish 
troops under the command of the duke of Berwick. 

The naval operations, apart from the transport and support 
of the troops in Spain, were more numerous than memorable. 
The overwhelming superiwity of the allies alone enabled them 
to muntoin the war in the Peninsula, but as they met no serious 
op|)Osition except in 1704, there is nothing to record save their 
successive cruises. In 1707 a British and Dutch fleet under 
Sir Cloudesley Shovel aided the Imperialists in the unsuccessful 
siege of Toulon. The action of the allied navy was in fact as 
decisive as the naval strength of Great Britain was to be in the 
later struggle with Napoleon. But it was less brilliant. The 
many ex|^itions sent to the West Indies rarely did more than 
plunder coast towns or plantations in the French islands. An 
exception was indeed provided by the British admiral Sir Charles 
Wager, who in May 1708 d^troyed or captured a whole squadron 
of Spanish treasure ships near Cartagena in South America. 
The loss of the treasure was a heavy blow to the government of 
Philip V. and had much to do with his inability to follow up the 
victory of Almansa. On the whole, however, neither the British 
nor tKe Dutch achieve any materw success against the French 
in Arnica. One powerful British combined force, which was 
sent ai^init Quebec in 1711, was compelled to return by the 
shipwi^k of a number of tiie vessels comp(»ing it at the mouth 
of the St Lawrence on the aist of August. "Ae French found 
some consolation for the weidcness of the royal navy in the daring 
and the frequtot success of their privateers. They were indeed 
the finest opeiatlons of the kind recorded in naval warfare. As 
the British and Butch took measures to guard against capture 
eS thehr merchant ships by sailing in well protected convoys, the 
Fteach combined tfanr privateers into squadrons and attacked 
thepiiri' Irith grMt vwour. On the eoth of October 1708, a 
Biilmihiiuadran'^ 5 Ime of battleships, of which a were of 
to ijJtih8,‘!>iCoii«eying a number of store ships to lisbon, was 


attacked near the Lizard, and was almost wholly destroyed or- 
captured by Duguay Trouin and Forbin with 12 smaller vessels. 
This was but one example of a number of operations of the smne 
character by which the trade of Great Britain and Holland was 
hampered. The most signal single achievement oi the privateers 
was the capture of Rio de Janeiro from the Portuguese in 
September 1711 by a fleet of 6 sail-of-the-line and 6 frigates with 
corsairs. The royal ships were equipped as a speculation by 
Duguay Trouin and the shipowners of St Malo. The booty taken 
gave a profit of 92 % on the capital invested. 

Autooritibs. —For the war on land The History of the War of the 
Succession in Spain (London, 1832) by Lord Manon (Stanhope) is 
still of value. Lord Mahon was, however, misled into placing too 
much confidence in Peterborough. Colonel Parnell, The War of 
Succession in Spain (London, 1888), goes perhaps into the opjxisite 
extreme, but his history is full and is supported by copious rclerences 
to original authorities. The naval operations arc told lor Great 
Britain by I.ediard Naval History (London, 1735): for Holland by 
Pe Tonghe, Geschiedenis van hei nederlansche uewezen (Haarlem, 
1858); and for France by Tronde, Batailles navales de la France 
(Pans 18O7). (D. H.) 

SFABASSODOIiTA, a zoological name applied to a group of 
primitive carnivorous mammuls from the Santa Cruz beds of 
Patagonia, represented by the genera Borhyaena, Proihylacwus, 
AmfAiproviverra, &c. By their first describer. Dr F. Ameghino, 
they were regarded as nearly related to the mar.supials. They 
are, however, more probably members of the creodont Carnivora 
(see Creodoma). 

SPARKS, lABIlD (1789-1866), American historian and 
educationalist, was bom in Willington, Tolland county, Connecti¬ 
cut, on the loth of May 1789. He studied in the common 
schools, worked for a time at the carpenter’s trade, and then 
became a school-teacher. In 1809-1811 he attended Phillips 
Exeter Academy, where he met John G. Palfrey and George 
Bancroft, two schoolmates, who became his lifelong friends. He 
graduated at Harvard (A.B.,in 1815 and A.M.,in 1818); taught 
in a private school at I^ncaster, Massachusetts, in 1815-1817; 
and studied theology and was college tutor in mathematics 
and natural philosophy et Harvard in 1817-1819. In 1817-1818 
he was acting editor of the NorUi American Review. He was 
pastor of the First Independent Church (Unitarian) of Baltimore, 
Maryland, in 1819-1823, Dr William Ellery Channing delivering 
at his ordination his famous discourse on “ Unitarian Christi¬ 
anity.” During this period Sparks founded the Unitarian 
Miscellany and Christian Monitor (1821), a monthly, and edited 
its first three volumes; he was chaplain of the national house 
of representatives in 1821-1823; and he contributed to the 
National Jntett^encer and other periodicals. In 1823 his health 
failed and he withdrew from the ministry. Removii^ to Boston, 
he bought and edited in 1824-1830 the North American Review, 
coRtritmting to it about fifty articles. He founded and edited, 
in 1830 the American Almanac and Repository of Useful Know¬ 
ledge, which was continued by others and long remained a popular 
annual. After extensive researches at home and (1828-1829) in 
London and Paris, he published the Life and Writings of George 
Washington (12 vols., 1834-1837; redated 1842), his most im¬ 
portant work; and in 1839 he published sepaiately tiie Life of 
George Washington (abrid^, 2 vols., 1842). The work was for 
the most part favourably received, but Sparks was severely 
criticized by Lord Mahon (in tlw sixth volume of his History of 
England) and others for altering the text of solne of Washington’s 
wntings. Sparks defended his methods in A Reply to the Stric¬ 
tures of Lord Mahon and Others (1852). The charg.es were not 
wholly justifiable, and later Lord Mimon (Stanhope) modified 
them. While continuing his studies abroad, m 1840-1841, in 
the histoiy of the American War of Independence, Spuks dis¬ 
covered in the French archives the red-line map, which, in 1842, 
came into international prommence jr connexion with the dis¬ 
pute over the north-eastern boundary of the United States. 
In 1842 he delivered twelve lectures on American history before 
the Lowell Institute in Boston, In 1839-1849 he was McLean 
professor of ancient and modem history at ILurvard. His 
appointment to this position; says his biographer, was *^the 
mt academic cncoiuagement of American history, and of 
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original historical research in the American field.” In 1849 
Sparks succeeded Edward Everett as president of Harvard. 
He retired in 1853 on account of failing health, and devoted the 
rest of his life to his private studies. For sevei^ years he was a 
member of the Massachusetts board of education. He died on 
the 14th of March 1866, in Cambridge, Mass. His valuable 
collection of manuscripts and papers went to Harvard; and his 
private library and his maps were bought by Cornell University. 
He was a pioneer in collectii^, on a large scale, documentary 
material on American history, and in this and in other ways 
rendered valuable services to historical scholarship in the United 
States. 

Among Sparks's publications not already mentioned, are Memoira 
of ike Life and Travels of John Ledyard (iSaS); Th* DiplonMtc 
Correspondence of the American Revolution (i* vols., 18*9-1830; 
redated 1854); Life of Gomerneur Morris, mih Selections from hts 
Correspondence and Miscellaneous Papers {3 vols., 1842); A CollecHm 
of the Familiar Letters and Miscellaneous Papers of Benjamin Franklin 
(1833): The Works of Benjamin Franklin ; with Notes and a Life 
of the Author (10 vols., 1836-1840; redated 1850). a work second m 
scope and importance to his Washington; Correspondence 0/ the 
American Revolution; being Letters of Eminent Men to George 
Washington, from the Time of his taking Command of the Army to 
the End of his Presidency (4 vols., 1853). He also edited the Libri^ 
of American Biography, in two series (10 and 15 vols. respMtivdy, 
1834-18)8, 1844-1847), to which ho contributed the lives o£ Ethan 
Alien, Benedict Arnold, Marquette, la. Salle, Count Pulaski, 
Ribault, Charles Lee and John Ledyard, the last a reprint of Jus 
earlier work. In addition, he aided Henry D. Gilpin in preparing 
an ^tion ot the Papers of James Madison (1840), and brought out 
an American edition of William Smyth's Lectures on Modem History 
(2 v(ds.. 1841), which did much to stimulate historical study in the 
United States. . . , „ , 

See Herbert B. Adams, The Life and Writings of Jared Sparks 
(2 vols., Boston, 1893); also Brants Mayer, Memoir of Jared Sparks 
(1867), prepared for the Maryland Historical Society; and George 
E. Ellis, Memoir of Jared Sparks (1869), reprinted from the Pro¬ 
ceedings of the Massachusetts Historical Society for May 1868. 

fW. L. C.*) 

SPARROW ( 0 . Eng. spearwa-, led. sporr-, O.H.G. Spmo), a 
word perhaps (like the equivdent Latin passer) origmally 
meaning almost any small bird, but gradually restricted in 
signification, and nowadays in common English applied to 
only four kinds, which are further differentiated as hedge- 
sparrow, house-sparrow, tree-spmrow and reed-sparrow—the 
last being a bunting (}.».)—^though when used without a prefix 
the second of these is usually intended. 

X. Ihe hedge-sparrow, called “ dunnock ” in many parts of 
Britain, Accentor modvlaris of the sub-family Turdinae of the 
thrushes (?.».), is the little brown-backed bird with an iron-grey 
head and neck that is to be seen in nearly e'very garden through¬ 
out the country, unobtrusively and yet tamely seeking Its food, 
which consists almost wholly of mseets, as it progresses over the 
ground in short jun^, each movement beir^ accompanied by 
a slight jerk or shuffle of the wings Though on the continent 
of Europe it regularly migrates, it is one of the few soft-billed 
birds that reside throu^out the year with us, and is one of the 
earliest breeders—its wkl-known greenish-Uue eggs, hiid in a 
warmly built nest, being recognized by hundreds as among the 
surest signs of retinming spring; but a second or even a third 
brood is produced later< The cock has a sweet but rather 
feeble song; and ttie ^edes has long been accounted, though 
not with accuracy, to be the most common dupe of the cuckoo. 
Several other species are assigned to the genus Accentor-, but all, 
except the Japanese A. rubidus, which is the counterpart of the 
British hedger^iarrow, inhabit more or less rocky situations, and 
am, A. ctdlaris;ot alpiims, is a denksen of the higher mountain- 
ran^ of Europe, though it has sevrtal times strayed to England. 

a. The house-sparrow, the FringiUa d^stiea of Linnaeus 
ud Passer demestieus of modern authors, is far too weH known 
to need any description of its appearance or halnts, being found, 
sriMther in country or town, more attached to human dwdUngs 
than any other wUd bird; nay, more than that, one may safely 
assert that it is not known to thrive anywhere far away from 
the halations or works of men, extending its range m such 
countries as n(»th«n Scandinavia and many parts of the Russian 
Bmpite as new settlements are formed and laad brought under 


cultivation. Thus questions arise as to whether it should not 
be considered a pwasite throughout the greater portion of ^ 
area it now occupies, and as to what may have been it8 native 
country. Moreover, it has been introduced to several of the 
large towns of North America and to many of the British 
colonies, in nearly all of which, as had been foreseen by ornitho¬ 
logists, it has multiplied to excess and has become an intolerable 
nuisance, being unrestrained by the natural checks which partly 
restrict its increase in Europe and Asia. Whether indeed in the 
older seats of civilization the house-sparrow is not decidedly 
injurious to the agriculturist and horticulturist has long been a 
matter of discussion, and no definite result that a fair judge can 
accept has yet been reached. It is freely admitted that the 
damage done to growing crops is often enormous, but as yet the 
service frequently rendered by the destruction of insect-pests 
cannot be calculated. In the south of Europe the house-sparrow 
is in some measure replaced by two allied species, P.hispanidensis 
and P. italiae, whose habits are essentially identical with its own; 
and it is doubtful whether the sparrow of India, P. indicus, 
is specifically distinct; but Africa has several members of the 
genus which are decidedly so. 

3. 'The tree-sparrow, the FringiUa montana of Linna^ 
and Passer montanus of modern writers—both sexes of which 
much resemble the male house-sparrow, but are easilyjJistin- 
guishable by the reddish-brown crown, the black patch on the 
sides of the neck, and doubly-barred wings—is a much more local 
species, in England generally frequenting the rows of pollard- 
willows that line so many rivers and canals, in the holes of which 
it breeds; but in some Eastern countries, and especially in Quna, 
it frequents houses, even in towns, and so fills the place of the 
house-sparrow. Its geographical distribution is eictensive and 
marked by some curious characters, among which may bo 
mentioned that, being a great wanderer, it has effected settle¬ 
ments even in such remote islands as the Faeroes and some of 
the Outer Hebrides. 

The genus Passer belongs to the Passerine &.mily Fringillidaea 
The American birds called “ sparrows ” have little in common 
with the members of the genus Passer, and t^ong to the family 
Emberizidae, which is closely allied to the Fringillidae. (A. N.) 

SPARTA (Gr. Svopnj or AwaZaliuav), an ancient dty b 
Greece, the capital of Laconia and the most powerful state 
of the Peloponnese. The city lay at the northttn end of the 
central Laconian plam, on the right bank of the river Eurotas, 
a little south of the point where it is jomed by its largest tribu¬ 
tary, the Oenus (mod. Kelefina). The site is admirably fitted 
by nature to guard the only routes by which an army can 
penetrate Laconia from the land side, the Oenus and Eurotas 
valleys leading from Arcadia, its northern n^hbour, and the 
Langdda Pass over Mt Taygetus connecting Laconia and. 
Messenia. At the same time its distance from the sea—Sparta 
iss7 m. from its seaport, Gythium—made it mvuberable to a 
maritime attacka 

L History 

PreMsiorit Psrfed.—Tradition relates that Sparta was 
founded by Lacedaemon, son of Zeus and Taygete, who 
odled the city after the name of his wife, the daughter of 
Eurotas. But Amyclae and Therapne (Therapnae) seem to 
have been m early times of greater importance than Sparta, 
the former a Minyan foundation a few miles to the south o{ 
Sparta, the latter probably the Achaean caifltal of Laconia and 
the seat of Mendaus, Agamemnon’s youn^ tarother. Eighty 
years after the TVojan War, according to the traditional chrono¬ 
logy, the Dorian migration took pBu:e< A band of Dori^ 
(y.o.) united with a body of Aetolians to cross the Cormthian' 
Gulf and invade the Pdoponnese from the north- 
west. The Aetolians settled m Ehs, the Dorians 
puriied up to the headwaters of the Alpheus, where 
they dmded into two forces, one of which under Cresphontef 
invaded and bter subdued Messenia, vMe the o^er, led by 
AxistOdemus or, according to another version, Iqr Us twm sons 
Burysthenes and PrOdeS, made its way down the Eurotas 
vail^ ind gained S^mrta, vriiich became the D(»ian capital 
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of Laconia. In tiiis Dorian iotnigrarioiiiprobalri)' »M)< 
listed of a secies o£ inruatk and settlemeaits rather:titan a siagie 
great expedkioni/as dopictsd. by legend, and was-aided hy the 
Minyan elenwntzi in the popiubtion, owing to tbeir dislike 
the Achaean yedee. The nevidy louaded state dkl not at once 
Ixtcome powerful: it was weakened by internail dissension and 
lacked the stability of a united and weM'orgonized conamonity. 
The turnkig-point is marked by the ksgiriatiion of Lycurgus 
(q.v.), who edectod the umScation of the stiUe and instituted 
that training which was its distinguishing feature and the source 
of its greatness. Nowhere else in the Greek world was the 
pleasure of the individual so thoroughly suburdiaatod to the 
interest of the state. The whole education of the Spartan was 
designed to moke him an efficient soldier. Obedience, endur¬ 
ance, military snccess—thcse were the aims constantly kept in 
view, and beside tiiest ail other ends took a secondary place. 
Never, perhaps, in the world’s history has a state so clearly 
set a definite ideal before itsdf or striven so consistently to 
reach it. But it was solely in tliis consistency and steadfastness 
that tire greatness of Sparta lay. Her ideal was a narrow and 
unworth)' one, and was pursued whir a calcuktmg selfishness 
and a total disregard for the rights of others, which robbed it 
of the moral woriah it might otherwise have possessed. Never¬ 
theless. it is not probable that without tlie trainiiig introduced, 
by Lycurgus the Spartans would hove been successful in secur¬ 
ing their supremacy in Laconia, much less in the Peloponnese, 
lor they formed a small immigrant band face to face with a 
large and powerful Achaean and autochthonous population. 

The Expansim «f Sparta .— Wt cannot trace in detail the 
prcK:ess by which Sparta subjugated the whole of Laconia, 
but qjparent^ the first step, taken in the reign of Archekus 
aiod ChariOtis, was to secure the upper Eurotas 'vaQey, con¬ 
quering the border territory of Aegys. Archdiaus’ aon Teieclus 
is said to have taken An^dke> I^ris and Geronthrae, thus 
mastering the central Laconian plain and the eastern pJatcau 
which lies between the Eurotas and Mt Farnon: bis son, Alca- 
menes, the subjiugatiDn of Heles brought the bwer Eurotas 
plain under Spartan rule. About this time, probably, the 
Argives, whose territory ioclui&d the whole osat coast of the 
Fclcpcnnese and the island of Cythera (Herod, i. 8c), were 
driven back, and the wbub of Laconia was thus incorporatod 
in the Spartan state.. It was net long before a fuetber ex¬ 
tension took placet Under Alcamenes and ThecqMmpus a 
war broke out between the Spartans and tiie Messenians, their 
neighhours. on the 'west, which, after a struggle 
lastiiig.:fo,* twenty years, ended in the capture of 
the stsonghold of Ithoine and the subjection of the 
Messenians, who wore forced to pay half the praduica of the SOS 
aa> tributc'to theirSpertaa ovedords. An attempt to throw oft 
the yifite resiAtad ha a second war, conducted by the Kcssoiiaaf 
hem Atistomcnes (yitc.)^ but Spartan tenacity broke down the 
resistance of the insurgents, and Messenia was saade Sportait 
territory, just as Laconia hadi been, its inhabitants being re¬ 
duced to tbe stohis of helots, save those -who, as petioec*, in¬ 
habited theloiwi|B'<m tbfi.sea.tcoEustAnd a few settlements inlcmd. 

This eaetensie»'Of Spasm’s territory was viewed with appre- 
hens^ by her migbbouss «. lihe Felopowese. Arcadia and 
Asgoofmd v^iKwelyaided the Messeniaasin thrix tiwo struggles, 
pnd fadip woe also,sent W the Skyonians; Pisotaos and Triphy- 
lians: oaiy the Oorinthiaow i^pcar to have, supponted the ^ar- 
tent, doubtless on laccount ^ tbek jealoi^y of dieir powerful 
nej(^bour% the Aigives. At the close of tlm secimd Ueiseaian 
War, Ml. V tbe year 631 at. latest, pa power coaid hope to cope 
with that of %aita save Acoodia/asd Aegos. Early in the 6th 
century the .g^taa kings Leon and .Agasicles made a vigorous 
attack on Teg«„.the.most powerful.of the Arcadian cities, but 
it was not untk the rafpt of Anaxandridos and Aristan, about 
rim middlft of the coatwy, that the attack was successful and 
T^ea fvas forced to acknowledge Spartan ovp-londsbip, thoi^h 
Mtauing itshid^RdanM, 'ti.,’£he. final struggle lor Pdopooneeian 
aupremecy^iWkivrilrith JfgfiS, which had «t «A eariy period 
beett theiyiiiKlppMeriitl ateterflf the peaiautt, ftad avi«nt>ow.i. 

Vi .vrr 


tlioughits-tcrritory.hod..been cuttailed, was a. serious rival|^Q{ 
Sparta.' But Argos was now no longer at tbe height of its 
power.: its les^e had begim to break up early in the 
century, and it could not in the impending struggle 
count on the assistance of its old allies, Arcadia 
and Messenia, since the latter had. been cruslied and robbed 
of its independence and Uie former had acknowledged Spartan 
supremacy, A victory won about 546 n.c,, when the Lj’dian 
Empire fell before Cyrus of Persia, mack the Spartans masters 
of the Cynuria, tbe borderland between Laconia and Argolis, 
for which there had been an age-long struggle. Tbe final blow 
was struck by King Cleomenes I. (q.v.), who maimed for many 
years to come the Argive power and left Sparta without a rival 
in the Peloponnese. In fact, by the mkldk’. of the 6tli century, 
and increasingly down to the period of the Persian Wars, 
Sparta had come to be acknowledged as the hading state of 
Hellas and the champion of Hellraism. Croesus of Lydia 
hod formed on alliance with her. Scythian envoys sought her 
aid to stem the invasion of Darius; to her the toeks of Asia 
Minor appealed to withstand the Persian advance and to aid 
the Ionian revolt; Plataea asked for her protection; Megara 
acknowledged her supremacy; and at the time of the Persian 
invasion under Xerxes no state questioned her right to kad 
the Greek forces on lai^ and sea. Of such a position Sparta 
proved herself wholly unworthy. As an ally she was ineffec¬ 
tive, nor could she evei rid henelf of her narrowly Felqion- 
nesiaa outlook sufficiently to throw herself heartily into the 
affairs of the greater Hellas that lay beyond the isthmus and 
across the sea. She was not a colonizing state, though the 
inhabitants of Tarcnlum, in soutlicrn Italy, and of Lyttus, in 
Crete, claimed tier as their mother-city. Moreover, siie had no 
share in the expansion of Greek commerce and Greek culture; 
and, though she bore the reputation of hating tjrants and 
puttite?; them down where possible, there can be little doubt 
that thk was done in the interests of oligarchy rather than of 
liberty. Her military greatness and tliat of the states under 
her hegemony formied her sole claim to lead the Greek race: 
that she should truh' represent it was impossible. 

Canstitutian. —Of the internal development of Sparta down 
to' thia time but little is recorded. This want of information 
was attributed by most ot tbe Greeks to tbe stability ol the 
Spartan constitution, which had lasted unchanged itom the 
(Mys of Lycurgus. But it is, in fact, due also to the absence .of 
an historical ktorature at Sqpsasta, to the small port ;day«d by 
written laws, which were, accord^ to tradition, ei)(pressly pro¬ 
hibited by an ordinasice of Lycurgus, and to the secrecy which 
always oharacterises. an oligarehicai rule. At tbe head the 
state stood two hereffitary kk]|^,'of (he Agiad and Eurypontid 
famiKei, equal in authority, so that one could not act .gainst 
the veto of he ooUoagne, though the A^pd king received greater 
hoaour in virtue of the seniority of We family (Herod, vu. snjt. 
This dual kingship, a phenomenon uniijiiiie ia Gr^ 
history^ was exphuned w Sparta <by the tfediticu 
that on Arhtod^ufi’s. death he had been succeeded by hu twin 
SOBS, and that ttM j^t rule had been,perpetuated. Mod«tn. 
scholars havo- advanced various iheorite to aocQimt for the 
anoma^. Seme.supposethat hnuist heexphdned'teanattatqpt 
to avoid absolutism, aad is iparaMed bythe analogous instenee 
of the consuls at Home. Others think that it pomt'- to a, cone- 
promise arrived at to end the stnigg^ between two laiudies 
or conumwities, or that the 'tworeyal houses reixesBBt raapite> 
lively rile Spartan coaquerom B«d their Achaean ptedecessom: 
those' who hold this lost view appeal to- the words attributed 
by Herodotus (v. 7a.) to Cleoeoenw i.: ” I am ao Doria», but 
BA AchaaoB.” The duties of the kings were maiffiy leUgioiiA, 
judl^ and; military* They wore the^ priests d tt» 
riatei"and had to-perform certain sacrifices and toimaintein 
conmuinioation wit^ the Driphian sali0tu^> which sdwaye 
exeroised great 'aisthority ha Spartan, polities* , Their.i|udiciBl 
functions, had at: the time when Herodotus wrote (about 430 
B,C.) been natricted to caws deaUng with heiresses^ addition* 
a^ ^o.pubijc roads:: «yii cases, wore deeiidfd by the cphwSk 
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criminal jurisdiction had passed to the Council of elders and the 
ephors. It was in the military sphere that the powers of the 
kings were most unrestricted. Aristotle describes the king- 
ship at Sparta as “ a kind of unlimited and perpetual general¬ 
ship ” {Pol. iii. 128511), while Isocrates refers to the Spartans 
as “ subject to an oligarchy at home, to a kingship on cam¬ 
paign ” (iii. 24). Here also, however, the royal prerogatives 
were curtailed in course of time: from the period of the Per¬ 
sian wars the king lost the right of declaring war on whom he 
pleased, he was accompanied to the field by two ephors, and he 
was supplanted also by the ephors in the control of foreign 
policy. More and more, as time went on, the kings became 
mere figure-heads, except in their capacity as generals, and the 
real posver was transferred to the ephors and to the gerousia 
(q.v.). The reason for this change lay partly in the fact that 
the ephors, chosen by popular election from the whole body 
of citizens, represented a democratic element in the constitution 
without violating those oligarchical methods which seemed 
necessary for its satisfactory administration; partly in the weak¬ 
ness of the kingship, the dual character of which inevitably 
gave rise to jealousy and discord between the two holders of 
the office, often resulting in a practical deadlock; partly in the 
loss of prestige suffered by the kingship, especially during the 
5th century, owing to these quarrels, to the frequency with 
wliich kings ascended the throne as minors and a regency was 
necessary, and to the many cases in which a king was, rightly 
or wrongly, suspected of having accepted bribes from the 
enemies of the state and was condemned and banished. In 
the powers exercised by the assembly of the citizens or cqaclla 
(q.v.) we cannot trace any development, owing to the scantiness 
of our sources. The Spartan was essentially a soldier, trained 
to obedience and endurance: he became a politician only if 
chosen as ephor for a single year or elected a life member of 
tire council after his sixtieth year had brought freedom from 
military service. 

Shortly after birth the child was brought before the elders 
of the tribe, who decided whether it was to be reared: if de¬ 
fective or weakly, it was exposed in the so-called 
(a£ ’AmOerat, from da-rfiScros, hidden). 
Titus was secured, as far as could be, the main¬ 
tenance of a high standard of physical efficiency, and thus 
from the earliest days of the Spartan the absolute claim 
of the state to his life and service was indicated and enforced. 
Till their seventh year boys were educated at home: from that 
time their training was undertaken by the state and super¬ 
vised by the s-aiSuvdp.oc, an official appointed for that purpose. 
This training consisted for the most part in phyacal exer¬ 
cises, such as dancing, gymnastics, baH-^mes, &c., with music 
and literature occupying a subordinate position. From the 
twentieth year begw the Spartan’s liability to military service 
and his membership of one of the th'S/Hm or ^i&Vta (dining 
messes or clubs), composed of about fifteen membo's each, to 
one of whidi ev«y citizen must bdong. At thirty began the 
full citizen rights and duties. For the exercise of these three 
conditions were requisite; Spwtiate birth, the truning, pre¬ 
scribed by law, and participation in and oontribution to one 
of the dining-clubs. Those who fulfilled these conditions were 
^e ifunoi (peers), citizem in the fullest sense of the word, 
while those who failed were called ircyaciWss (lesser men), 
and retained only the civil .rights of citizenship. 

Spartiates were absolutely debarred law from trade or 
mamj&icture, >vhicb consequently rested m the hands of &e 
perioeci {q.v,), and were forbidden to. possess either 
Sjy . gold or silver, the currency consisting of bars of 
Iron; but th»e can be no doubt t^t this pro¬ 
hibition was evaded in various ways. Wealth was, in theory 
at least, derived entireb^ fi-om landed property, and consisted 
in the annual return made by the helots (jaii) who pltivated 
rite plots of ground allotted to the Spartiates. But tiiis attempt 
to oqualize property proved a failure: from early times thae 
were marked differences of wealth within the state, add these 
beoune even more serious after the law of Epitadeus, passed 
... , < 


at some time after the Peloponnesian War, removed the legal * 
prohibition of the gift or bequest of land. Later we find the 
soil coming more and more into the possession of lar|e land¬ 
holders, and by the middle of the 3rd century b.c. nearly two- 
fifths of Laconia belonged to women. Hand in hand with this 
process went a serious diminution in the number of full citizens, 
who liad numbered 8000 at the beginning of the 5th century, 
but had suids by Aristotle’s day to less than 1000, and had 
further decreased to 700 at the accession of Agis IV. in 244 b.c< 
The Spartans did what they could to remedy tms by law: certain 
penalties ware imposed upon those who remained unmarried 
or who married too late in life. But the decay was too deep- 
rooted to be eradicated by such means, and we shall see tliat 
at a late period in Sparta’s history an attempt was made without 
success to deal with the evil by much more drastic measures. 

The jiJi Century b.c. —The beginning of the 5th century saw 
Sparta at the height of her power, though her prestige must 
have suffered in the fruitless attempts made to impose upon. 
Athens an oligarchical regime after the fall of the Pcisis- 
tratid tyranny in 510. But after the Persian Wars the Spartan 
supremacy could no longer remain unchallenged. Sparta had 
despatched an army in 490 to aid Athens in repelling the 
armament sent against it by Darius under the command of Datis 
and Artapbemes: but it arrived after the battle of Marathon 
had been fought and the issue of the conflict decided. In the 
second campaign, conducted ten years later by Xerxes in person, 
Sparta took a more active share and assumed the command of 
the combined Greek forces by sea and land. Yet, in spite of 
the heroic defence of Thermopylae by the Spartan king Leo¬ 
nidas {q.v.), the glory of the decisive victory at Salamis fell in 
great measure to the Athenians, and their patriotism, 
self-sacrifice and energy contrasted strongly with wan!^ 
the hesitation of the Spartans and the selfish policy 
which they advocated of defending the Pdopwinese only. By 
the battle of Plataea (479 B.c.), won by a Spartan general, 
and decided chiefly by the steadfastness of Spartan troops, 
the state partially recovered its prestige, but only so far as Imtd 
operations were concerned: the victory of Mycale, won in the 
same year, was achieved by the united Greek fleet, and the 
capture of Sestos, which followed, was due to the Athenians, 
the Peloponnesians having returned home before the siege wax 
begun, Sparta felt that an effort was necessary to recover her 
position, and Fausanias, the victor of Plataea, was sent out as 
admiral of the Greek fleet. But though he won considerable 
successes, his overbearing and despotic behaviour and the 
suspicion that he was intriguing with the Persian king alienated 
the sympathies of those under his command: he was recalled 
by the ephors, and his successor, Dorcis, was a weak man who 
allowed the transference of the hegemony from Sparta to Athens 
to take place without striking a blow (see Delian League). 
By the withdrawal of Sparta and her Peloponnesian allies from 
the fleet the perils and the glories of the Persian War were 1 ^ 
to Athens, who, though at the outset merely the leading state 
in a confederacy of free allies, soon began, to make herself the 
mistress of an empire. Sparta took no steps at first to prevent 
this. Her interests and those of Athens did. not directly clash, 
for Athens included in her entire only the islands of the Aegean 
and the towns on its north and east coasts, which lay outside 
the Spartan political horizon: with the Feloponnese Athens 
did not meddle. Moreover, Sparta’s attention was at this time 
fully occupied by troubles nearer home—the plots of Pausama* 
not only with the Persian king but with the Laconian helqts; 
the revolt of Te^ea (r, 473-71), rtoderec'all the more forni^fett 
by tbe participation eff Ar^es; the ekrthqdake which 4^ 
deviated Sputa; and the ming oftheMessenian helots,.whum 
immedUt^^Iy fClloVred. But'there was a growing estrahgriiitet 
from Athe^, which ended at lefiglih in an open breach. The 
intoning disrtiiSsftl of a large of Atwnbui 
troops Which had come, under Cimon, to aid tb» 

Spartans in the siege of the Messenian stron^old of 
Itboine, tte cohsummatioh of the Attjc danoqraqy under EphI* 
attes afld Pericles, Idle Cobclusioii of ithiuaitocebetwerii Athefut 
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and Argos, which also about this lime became demoaatic, 
united with other causes to bring about a rupture between the 
Athenians and the Peloponnesian League. In this so-called 
first Peloponnesian War Sparta herself took but a small share 
beyond helping to inflict a defeat on the Athenians at Tanagra 
in 457 B.c. After this battle they concluded a truce, which gave 
the Athenians an opportunity of taking their revenge on the 
Boeotians at the battle of Oenophyta, of annexing to their 
empire Boeotia, Phocis and Locris, and of subjugating Aegina. 
In 449 the war was ended by a five years’ truce, but after Athens 
had lost her mainland empire by the battle of Coronea and the 
revolt of Megara a thirty years’ peace was concluded, probably 
in the winter 446-445 b.c. By this Athens was obliged to sur¬ 
render Troezen, Achaea and the two Megarian ports, Nisaca 
and Pegae, but otherwise the status quo was maintained. A 
fresh struggle, the great Peloponnesian War {q.v.), broke out 
in 431 B.c. This may be to a certain extent regarded as a 
conteiit between Ionian and Dorian; it may with greater truth 
be called a struggle between the democratic and oligarchic 
principles of government; but at bottom its cau.se 
^uUmWt neither racial nor constitutional, but economic. 

* The maritime supremacy of Athens was used for 
commercial purposes, and important members of the Pelopon¬ 
nesian confederacy, whose wealth depended largely on their 
commerce, notably Corinth, Megara, Sicyon and Epidaurus, 
were being slowly but relentle.s.sl/ crushed. Materially Sparta 
must have remained almost unaffected, but she was forced to 
take action by the pressure of her allies and by the necessities 
impo.sed by her position as head of the league. She did not, 
however, prosecute the war with any marked vigour: her 
operations were almost confined to an annual inroad into Attica, 
and when in 425 a body of Spartiates was captured by the 
Athenians at Pylos she was ready, and even anxious, to ter¬ 
minate the war on any reasonable conditioms. That the terms 
of the Peace of Nicias, which in 421 concluded the first phase 
of the war, were rather in favour of Sparta than of Athens was 
due almost entirely to the energy and insight of an individual 
Spartan, Brasidas {q.v.), and the disastrous attempt of Athens 
to regain its lost land-empire. The final success of Sparta 
and the capture of Athens in 405 were brought about partly 
by the treachery of Alcibiades, who induced the state to send 
Gylippus to conduct the defence of ^racuse, to fortify Decelea 
in northern Attica, and to adopt a vigorous policy of aiding 
Atlienian allies to revolt. The lack of funds which would have 
proved fatal to Spartan naval warfare was remedied by the 
intervention of Persia, which supplied large subsidies, and 
Spartan good fortune culminated in the possession at this 
time of an admiral of boundle-ss vigour and considerable 
military ability, Lysander, to whom much of Sparta’s success 
is attributable. 

The 4tk Century.—The fall of Athens left Sparta once again 
supreme in the Greek world and demonstrated clearly her 
total unfitness for rule. Eveiywhere democracy was replaced 
by a philo-Laconian oligarchy, usually consisting of ten men 
under a harmost or governor pledged to Spartan 
interests, and even in Laconia it^ the narrow 
and selfish character of the Spartan rule led to a 
serious conspiracy. For a short time, indeed, under the 
energetic rule of Agesilaus, it seemed as if Sparta would pursue 
a Hellenic policy and carry on the war against Persia. But 
troubles soon broke out in Greece, Agesilaus was recalled from 
Asie Minot, and his schemes rad successes were rendered fruit¬ 
less. Further, the naval activity displayed by Sparta during the 
closing years of the Peloponneian War abated when Persian 
subsidies were trithdrawn, and the ambitious projects of Ly¬ 
sander led to hb disgrace. Which was followed by his death at 
H^artus in 395. In the following year the Spartan navy under 
Peisrader, .^esilaus’ brother-in-law, was defeated off Cnidus 
by the Persian fleet unde| Conon rad Phamabazus, rad for 
^ fiiture Sparta ceased to be a maritime power. In Greece 
itaelf meanwhile the opposition to Spgrta was growing increas¬ 
ing powerful, and, though at Corontih .^silaus had slightly 


the better of the Boeotians and at Corinth the Spartans main¬ 
tained their position, yet they felt it necessary to rid them¬ 
selves of Persian hostihty rad if possible use the Persian power 
to strengthen their own position at home: they therefore 
concluded with Artaxerxes 11. the humiliating Peace of 
Antalcidas (387 b.c.), by which they surrendered to the Great 
King the Greek cities of the Asia Minor coast and of Cyprus, and 
stipulated for the independence of all other Greek cities. This 
last clause led to a long and desultory war with Thebes, which 
refused to acknowledge the independence of the Boeotian 
towns under its hegemony: the Cadmeia, the citadel of Thebes, 
was treacherously seized by Phoebidas in 382 and held by the 
Spartans until 379. Still more momentous was the Spartan 
action in crushing the Olynthiac Confederation (see Olynthus), 
which might have been able to stay the growth of Macedonian 
power. In 371 a fresh peace congress was summoned at Sparta 
to ratify the Peace of Callias. Again the Thebans refused to 
renounce their Boeotian hegemony, and the Spartan attempt 
at coercion ended in the defeat of the Spartan army at the 
battle of Leuctra and the death of its leader. King Cleombrotus. 
The result of the battle was to transfer the Greek supremacy 
from Sparta to Thebes. 

In the course of three expeditions to the Peloponnesc con¬ 
ducted by Epaminondas, the greatest soldier and statesman 
Thebes ever produced, Sparta was weakened by 
the loss of Messenia, which was restored to an in- 
dependent position with the newly built Messene 
as its capital, and by the foundation of Megalopolis as the 
capital of Arcadia. The invading army even made its way 
into Laconia and devastated the whole of its southern portion; 
but the courage and coolness of Agesilaus saved Sparta itself 
from attack. On Epaminondas’ fourth expedition Sparta 
was again within an ace of capture, but once more the danger 
was averted just in time; and though at Mantinea (362 B.c.) 
the Thebans, together with the Arcadian.s, Messenians and 
Argives,gained a victory over the combined Mantincan, Athenian 
and Spartan forces, yet the death of Epaminondas in the battle 
more than counterbalanced the Theban victory and led to the 
speedy break-up of their supremacy. But Sparta had neither 
the men nor the money to recover her lost position, and the 
continued existence on her borders of an independent Messenia 
and Arcadia kept her in constant fear for her own safety. She 
did, indeed, join with Athens and Achaea in 353 to prevent 
Philip of Macedon passing Thermopylae rad entering Phocis, 
but beyond this she took no part in the struggle of 
Greece with the new power which had sprung up on Mae^om. 
her northern borders. No Spartiate fought on the 
field of Chaeronea. After the battle, however, she refused to 
submit voluntarily to Philip, and was forced to do so by the 
devastation of Lraonia rad the trra.sference of certain Iwrder 
districts to the ne^hbouring states «f Argos, Arcadia and 
Me.ssenia. During the absence of Alexander the Great in the 
East Agis III. revolted, but the rising was crushed by Anti¬ 
pater, and a similar attempt to throw off the Macedonian yoke 
made by Archidamus IV. in the troublous period which suc¬ 
ceeded Alexander’s death was frustrated by Demetrius Polior- 
cetes in 294 B.c. Twenty-two years later the city was attacked 
by an immen.se force under Pyrrhus, but Spartan bravery had 
not died out and the formidable enemy was repulsed, even the 
women taking part in the defence of the city. About 244 an 
Aetolian arm}' overran Laconia, working irreparable harm and 
carrying off, it is said, 50^000 captives. ’ 

But the social evils wnhin the state were even harder to 
combat than foes without. Avarice, luxury and the glaring 
inequality in the distribution of wealth, threatened to bring 
about the speedy fall of the state if no cure could be founds 
Agis IV. rad Qeomenes III. (jg.o.)made an heroic and entirely 
disinterested attempt in the latter part of the 3rd century to 
improve the conditions by a redistribution of land, a widening 
of the citizen body, and a restoration of the old severe training 
and simple life. But the evil was too deepi-seated to be remediea 
by these artificial means; Agis was assassinated, rad the 
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refoms of Qeomenes seem to have had no permanent effect. 
The reign of Qeomenes is marked also a determined effort 
to cope with the rising power of the Achaean League (q.v.) and to 
recover for Sparta her long-lost supremacy in the Pdoponnese, 
and even throughout Greece. The battle of Sellasia (saa B.c.), 
in which Qeomenes was defeated by the Achaeans and Antigonus 
Doson of Macedonia, and the death of the king, which occurred 
shortly afterwards in Egypt, put an end to these hopes. The 
same rei^ saw also an important constitutional change, the 
substitution of a board of patronomi for the ephors, whose 
power had become almost despotic, and the curtsmment of the 
functions exercised by the gerousia; these measures were, 
however, cancelled by Antigonus. It was not long afterwards 
that the dual kinphip ceased and Sparta fell under the sway 
of a series of cruel and rapacious tyrants—Lycurgus, Machani- 
das, who was killed by Philopoemen, and Nabis, who, if we 
may trust the accounts given by Polybius and Livy, was little 
better than a bandit chieftain, holding Sparta by means of 
extreme cruelty and oppression, and using mercenary troops to 
a large extent in his wars. 

The Intervention of Rome .—We must admit, however, that a 
vigorous struggle was miuntained with the Achaean League 
and with Macedon until the Romans, after the conclusion of 
their war with Philip V., sent an army into Laconia under 
T. Quinctius Flamininus. Nabis was forced to capitulate, evacu¬ 
ating all his possessions outside Laconia, surrendering the 
Laconian seaports and his navy, and paying an indemnity 
of 500 talents (Livy xxxiv. 33-43). On the departure of the 
Romans he succeeded in recovering Gythium, m spite of an 
attempt to relieve it made by the Achaeans under Philopoemen, 
but in an encounter he suffered a crushing defeat at the hands 
of that general, who for thirty days ravaged Laconia unopposed. 
Nabis was assassinated in 192, and Sparta was forced by rhilo- 
poemen to enrol itself as a member of the Achaean League 
(?.».) under a phil-Achaean aristocracy. Rut ttiis 
fchronic disorders and disputes, which led 
to armed intervention on the part of the Achaeans, 
who compelled the Spartans to submit to the overthrow of their 
city walls, the dismissal of their mercenary troops, the recall 
of all exiles, the abandonment of the old I.ycurgan constitution 
and the adoption of the Achaean laws and institutions 
(188 B.C.). Again and again the relations between the Spartans 
and the Achaean League formed the occasion of discussions in 
the Roman senate or of the despatch of Roman embassies to 
Greece, but no decisive intervention took place until a fresh 
dispute about the position of Sparta in the league led to a de¬ 
cision of the Romans that Sparta, Corinth, Argos, Arcadian 
Orchomenus and Heraclea on Oeta should be severed from it. 
This resulted in an open breach between the league and Rome, 
and eventually, in 146 b.c., after the sack of Corinth, in the 
dissolution of the league and the annexation of Greece to the 
Roman province of Macedonia. For Sparta the long era of 
war and intestine struggle had ceased and one of peace and a 
revived prosperity took its place, as is witnessed by the 
numerous extant inscriptions belonging to this period. As 
an allied city it was exempt from direct taxation, though 
compelled on occasions to make “ voluntary ” presents to 
Roman generals. Political ambition was restricted to the 
tenure of the municipal magistracies, culminating m the offices 
of nomophylax, ephor and patronomus. Augustus showed 
marked favopr to the city, Htdrian twice visited it during his 
journeys in the East and accepted the title of eponymous 
patronomus. The old warlike spirit found an outlet ch^y in 
the vigorous but peaceful contests held in the gymnasium, 
the ball-place, and the arena before the temple of Artemis 
Orthia: sennetimes too it found a vent in actual canmaigning, 
as when Spartans were enrolled for service against the FBrthians 
by the emperors Lucius Verus, Septimius Severus and Qub- 
calla. Laccnia was subsequently overrun, li]» so much of the 
Roman Empire, by barbarian hordes. 

Meiiml S^trta.—hx aj>. 3^ Alaric destroyed the dty and 
at a later period Laconia was invaded and settled by Slavonic 
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trills, especially the Melings and Exerits, who in torn had to give 
way before the advance of the Byzantine power, though pre¬ 
serving a partial independence in the mountainous Hgions, 
The Franks on their arrival in the Morea found a fortifi«! city 
named Lacedaemonia occupying part of the site of ancient 
Sparta, and this continued to exist, though greatly depopulated, 
even after Guillaume de Villehardouin had in 1248-1249 founded 
the fortress and city of Misithra, or Mistra, on a spur of Tay- 
getus some 3 m. north-west of Sparta. This passed shortly 
afterwards into the hands of the Byzantines, who retained it 
until the Turks under Mahommed II. captured it in 1460. 
In 1687 it came into the possession of the Venetians, from whom 
it was wrested in 1715 by the Turks. Thus for nearly six 
centuries it was Mistra and not Sparta which formed the centre 
and focus of Laconian history. 

The Modem City.—In 1834, after the War of Independence 
had resulted in the liberation of Greece, the modem town of 
Sparta was built on part of the ancient site from the designs of 
Baron Jochmus, and Mistra decayed until now it is in ruins 
and almost deserted. Sparta is capital of the prefecture 
(vofuit) of Lacedaemon and has a population, according to the 
census taken in 1907, of 4456: but with the exoeptirm of several 
silk factories there is but little industry, and the development 
of the city is hampered by the unhealthiness of its situation, 
its distance from the sea and the absence of railway cen^uni- 
cation with the rest of Greece. As a result of popular clamour, 
however, a survey for a railway was begun in 1907, an event 
of great importance for the prosperity of Sparta and of tin 
whole Eurotas Plain. 

n. Archaeoiogy 

There is a well-known passage in Thucydides which runs 
thus; “ Suppose the city of Sparta to be deserted, and 
nothing left but the temples and the ground-plan, distant 
ages would be very unwilling to believe that Ae power of 
the Lacedaemonians was at all equal to their fame. . . . 
Their city is not built continuously, and has no splendid temples 
or other edifices; it rather resembles a group of villages, like 
the ancient towns of Hellas, and would therefore make a poor 
show ” (i. 10, trans. Jowett). And the first feeling of most 
travellers who visit modem Sparta is one of disappointment 
with the ancient remains ; it is rather the loveliness and gran¬ 
deur of the situation and the fascination of Mistra, with its 
grass-grown streets, its decaying houses, its ruined fortress 
and its beautiful Byzantine churches, that remain as a lasting 
and cherished memory. Until 190c the chief ancient buildings 
at Sparta were the theatre, of which, however, little shows 
above ground except portions of tlie retaining walls; the so- 
called Tomb of Leoniaas, a quadrangular building, perhaps a 
temple, constructed of immense blocks of stone and containing 
two chambers; the foundation of an ancient bridge over the 
Eurotas; tlie ruins of a circular structure; some remains of late 
Roman fortifications; several brick buildings and mosaic pave¬ 
ments. To these must be added the inscriptions, sculptures 
and other objects collected in the local museum, founded by 
Stamatakis in 187a and enlarged in 1907, or built into the 
walls of houses or churches. Though excavations were carri«l 
on near Sparta, on the site of the Amyclaeum in 1890 by Tsoun- 
tas, and in 1904 by FurtwSngler, and at the shrine of Menelaus 
in Therapne by Ross in 1833 and 1841, and by Kastriotis in 
1889 and 1900, yet no organized work was tried in Sparta itself 
save the partial excavation of the “round building” undoF- 
taken in 189a and 1893 by the American School at Athens; ths 
structure hM been since found to be a semkircular retainmg- 
wall of good Hellenic work, though partly restored in Romas 
times. 

In 1904 the British School at Athens began a thorough ex¬ 
ploration of Laconia, and in the following year excavations were 
made at Thalamae, (kronthrae, and Angelona near Monemvasia, 
while several medieval fortresses were wirveyed. In 1906 ex¬ 
cavations began in S{MUta itself with results of great value, whkh 
have been published in the British School Armtul, vol. xM. sqi)4 
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A “ sbmJI cwcus ” described by Leake, but subs^uenJtfy 
alaiost lust to vkw, proved to be a theatre-Uke building txm- 
atructed soon aiter A.r>. aoo round the altar and in front of die 
temple of Artemis Ortbia. Here musical and gymnastic con¬ 
tests took place as well os the famous dogging-ordeal (diamas- 
tigmh). Thie temple, which cam be dated to the ind century b.c. 
rests on the foundation of am older temple of the 6th century, 
and dose beside it were found the scanty remains of a yet 
earlier temple, dating from the 9th or even tlie loth century. 
Tlie votive t^erings in clay, amber, bronae, ivorjr and lead 
found in great profusion witliin the precinct Kinge from the 9th 
to tlw 4th century' B.c. and supply invaluable evidence for 
early Spartan art} they prove that .Sparta reached her artistic 
genith in the 7th century and that her decline had already 
begun in the 6th. In 1907 the sanctuary' of Athena “ of tlie 
Brazen House ” (XoA*toii««) was locat^ on the Acropolis 
immediiiLely above the theatre, and though tlie actual temple 
is almost completely destroyed, fragments of the capitals show 
that it wa.s Doric in style, and the site has p oduced tlie longest 
CKtant aretiair inscription of Laconia, numerous tyonze nails 
amd plates and a considerable number of votive offerings, some 
of them of great interest, Tlie Greek city-wall, built in suc¬ 
cessive stages from the 4th to the anti century, was traced for 
a great part of its circuit, which measured 48 stades or nearly 
6 m. (Polyb. ix. 21). The late Roman wall enclosing the Acro¬ 
polis, part of which probably dates from the yeais following 
the Gothic raid of a.d. 262, was also investigated. Besides the 
actual buildings discovered, a number of points were fixed 
which greatly facilitate the study of Spartan topography, 
based upon the description left us by Piiusanias. Excavations 
carried o'l in 1910 showed that the town of the “ Mycenean ” 
period which lay on tlie left bank of tlie Enrotas a little to the 
Bouth-east of Sparta was roughly triangular in shape, with its 
apex towards tlie north: its urea is approximately equal to that 
of Sparta, but denudation and destruction liave wi ought havoc 
with its Imiildings and notJiing is loft save ruined foundations 
and broken potsherds. 

Authorities. — History : J. C. F. Manso, Sparta (3 vols., Leipzig, 
1800-1S05); G. Gilbert', Studien our altspartanhchtn Ocschichte 
(Gottingen, 1672); G. Busolt, Die LaicdaimoHier and ihri hmides- 
genossen (Leipzig, 1R78), lor the Oth century and the Persian wars; 
W. Horbst, Zur Grsch’chte der auswdrtigen Potitik Spartas im Zeit- 
alter des peloponrtesischen Krieges (Ixiipzig, 1853); E. von Stern, 
Cisohicktc der spartan. «. thebanisohm ilegemonie, Ike. (Dorpat, 
18S4), from 387 to 3(i2 B.c.; J. Fosenmair, .Sparta tmi der Schiaoht 
bei Leuktra bis sum Verschmnden des Namens (Munich, 18O5): 
and the general Creek histories of G. Crete, E. Meyer, G. Busolt, 
J. Buloch, A. Holm, B. Niesc, E. Abbott and J. B. Bury. 

Cons..tatio>f: C. O. Miillor, The History and Antiquities of the 
Doric Itace (2 vols., Eng. Imns., and od., London, 1839); K, H. 
I.achnuinn, Die spartanische Staatsverfassung in ihrer Entwickclung 
und ihrem Verjalle (Breslau, 1836); A. Solari, Eicerche spartanc 
(Leghorn, 1007): H. Gabriel, De magistratibus Lacedaemoniorum 
(Berlin, n.d.); L. Auerbach, De Lacedaemoniorum regibus (Berlin, 
1603); B, Kieso, " Hcrodotstudien, besouders zur apart, Geacnichte," 
in Hermes (1007), xlii. 419 sqq.; the constitutional histories oi 
G. Gilbert, G. F. Sch6mann,.G. Busolt and A. H. J. Greenidge, and 
the works cited undor Apella ; Ephor; Gerousia and Lycwous. 

Land Tenure: M. Dunckor, “ Dae Hnfen der Spartiatun,’’ in 
Berichte der berl. Akademie (1881), pp. 138 sqq.; K. F. Heimann, 
De causis iurhatae apud Laeedaementos agrarum aequaliiatis (Mar¬ 
burg, 1834); C. Reuss, De Lycurgea quae ferJur agrorum divisionc 
(Pforzheim, 1878). 

Army : G. Busolt," Spiurtas Heer und Leuktra," in Hermes (1905), 
xl 387 eqq.; J. Kromayorj " Die Welirkralt Lakoniens u. seiao 
IVehrveria^ng,” in Beitrdge sur alien Geschiohte (1903), iii. 173 
•q^; H. K. Stein, Das Kriegswesen der ^artaner (Konitz, 1863). 

Topogrdpky and Antiquities'. W. M. Leake, Morea, chs. iv. v.; 
-E. CurtiiM, PsleponnUus, fi. 22o sqq.; C. Burtlan, Gee^raphie, 
ii. (19 zqq.; Paasan^ iii. ll-t8; and the. sommentary in J. G. 
Frazer, Pourantas,iii.322 sqq.; W. G. Clark, Pelopsnnesus, 158 
sqq.; E. P. Bdbaye, Eecherchss. pp. '78 sqq.; "W. Vischor, Erinne- 
jpp. 371 sqq.; Botyde Saint-Vinccnt.Rriafiim.pp.iiS sag.; 
6. A. Rooet, ArekUseture, ii. 6 t sqq., pL 44-52; for full tines 
and dates of publiaaitiiMkof these works, aee nndwr Lacokia; H. K. 
Stein, TopograpUe ^ lalten Sparta (Glatz, TtSpoJ.; K Nestoridcs, 
’tnvfpamo iggaloi ffudgri)! (Athens, 1892); fJ. E. Crosby, " The 
tbpogra^by of Sparta," in Aanprican Journal u/ jirrAaso/My (Prince- 
tan, various attieteslntbsBvMsA SiAsof 


Jnscriptiens: M. JL Tod and A- J* <6. Waco,,Catalogue of Os 
Sparta Museum (Oxford, 1906); British School Annual, xii. sqq., 
and the works cited under LAfotiiA. 

Dialed: K. Mbllensiefen, De ft'fwforHm taconicorum Haled* 
(StiBsbugg, 1882); K. Master, Dvrisr und AehSar (Leipzig, t 904 )> 

Art : M. N. Tod and A. I. B. Wacc, op. sit.-, H, Dresscl and A. 
Milchhofer, " Dio antiken Kunstwerko aus Sparta u. Umgebung," 
in Athenische Mitteilungen, ii. 293 sqq.; E. BeulA, " L'Art 4 Sparte," 
in Etudes sur le Ptloponnise (Paris, 1855). pll. N. T.) 

SPASTACtfS, leader in the Slave or Gladiatorial War against 
Rome (73-71 B.C.), a Thracian by birth. He sert'ed in the 
Roman army, but seems to have deserted, for wc arc told that 
he was taken prisoner and sold as a slave. Destined for the 
arena, he, with a band of his fellow-gladiators, broke out of a 
training school at Capua and took refuge on Mt Vesuvius (73). 
Here he maintained himself as a captain of brigands, his 
lieutenants being two Celts named Crixus and Oenomaus, who like 
liimself had been gladiators. A hastily collertcd force of 3000 
men under C. Claudius Pulcher endeavoured to starve out the 
rebels, but the latter clambered down the precipices and put 
the Romans to flight. Swarms of hardy and desperate men 
now joined the rebels, and when the praetor Publius Varinius 
took the field against them he found them entrenched like a 
regular army on the pkin. But they gave him the slip, and 
when he advanced to storm their lines he found them deserted. 
From Campania the "rebels inarched into Lurania, a country 
better suited for guerrilla warfare. Varinius followed, but 
was defeated in several engagements and narrow'ly escaped 
being taken prisoner. The insurgents reoccupied Campania, 
and li>- the defeat of C. 'I'honinius, the quaestor of Varinius, 
obtained possession of nearly the whole of southern Italy. 
Nola and Nuecria in Campania, Thiirii and Metapontum in 
Lucania w'cre sacked. The senate at last despatched both 
consuls against the rebels (72). The German slaves under 
Crixus Were defeated at Mt. Garganus in Apulia by the praetor 
Q. Arrius. But Spartacus overthrew both consuls, one after 
the other, and then pressed towards the Alps. Gains Cassius, 
governor of Cisalpine Gaul, and the praetor Gnaeus Manlius, 
who attempted to stop him, were defeated at Mutina. Freedom 
was within sight, but with fatal infatuation the slaves refused 
to abandon ludy. Spartacus led them against Rome, but their 
hearts seem to have failed them; and instead of attacking the 
capital, he passed on again to Lucania. The conduct of .the 
wrj was now entrusted to the praetor Marcus Licinius Crassus. 
In the next battle Spartacus was worsted and retreated towards 
the straits of Messina, intending to cross into Sicily, where be 
would have been welcomed by fresh hordes of slaves; but tlie 
pirates who had agreed to transport his army proved faithless. 
Crassus endeavoured to shut in the rebels by carrying a ditch 
and rampart right across the peninsula, but Spartacus forced the 
lines, and once more Italy lay at his feet. Disunion, however, 
was at work in the rebel camp. The Gauls and Germans, 
who had withdrawn from the main body, were attacked and 
destroyed. Spartacus now took up a strong position in the 
mountainous country of Pefelia (near Stroiwoli in Calabria) 
and inflicted a severe defeat on the vanguard of the pursuing 
army. But his men refused to retreat farther, and in a pitched 
battle which followed soon afterwards the rebel army was an¬ 
nihilated. Spartarus, who had stabbed his horse before tlie 
battle, fell sword in hand. A body of the rebels which had 
escaped from the field was met and cut to pieces at the foot of 
the Alps by Pompey (the Great), who was returning from Spain, 
Pon^y claimed the credit of finishing the war, and received 
the honour of a triumph, While only a simple ovation was decreed 
to Crassus. Spartacus was a capaWe and enerwtic leader; 
he did his best to check the excesses of the lawless bands which 
he commMided, and treated his prisoijers with humanity. Bis 
character has been misrepresented by Homan writers, uhom 
his name inspired with terror down to the times of the entire. 
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'8BABirARB0}K*«.a oity a &4 tba cow>t<y^«fll at SparMnburg 
eoun^y, South CaroUsA, y.S.Av about ^ m>.N.W. «f Celambitu 
Pup..{11890). S544; (1900), M, 395 , of whtnu 40^ '''ue negroes; 
(i9io,.cen»ai) 17*5117. Spartanburg «, served the ^uth* 
CEu„ tb« Charleston & Western Caroiiiia (controlled by the 
AtUuitic Coast line)* the Glenn Springs, the Carotin^ Qineh* 
field & Ohio,.ami inter>ur.bnn (elecU'ic)milways. It is a tliriv* 
ing city in a ootton-growing and cotton-manufacturing r^ion, 
obwt 8ao ft..nboi«e the sea and 25 m. SJi. of the lUue Ru%e. 
Spartanburg is the seat of Wofford College (Methodist Episcopal, 
Soulii; founded in. 1850 with a bequest of Benjamin Wofford, 
a local Methodist minister, and opened in 1854), which had, in 
1908,12 instructors and 286 students; also of Converse College 
(nonsectacian; for women), which was founded by D. B. Con¬ 
verse in 1889, opened in 1890, and in 1908 had 22 instructors 
and 3.55 students. An annual musical festival is lield here 
under Use au.spto of tl»e Converse College Choral Society. Pour 
miles south of the city, at Cedar Spring, is tlie &>utb. Carolina 
Institution for the Education of the and Blind, founded as 
a private institution in 1849 and taken over by the state in 
1857. There are gold-mines near the city; and Spiutaabmig 
county produces large crops of cotton. Cotton mills are the 
basis of the citj^’s prosperity, and it has also a large wholesale 
trade, iron-w'orking establishments, and various manufactures. 
The value of its factory product was $2,127,702 in 1905, or 
33*7 % utore than in 1900. Spartanburg was founded in 1787, 
and, although railway communication with Columbia and 
Charleston was opened in 1859, there was little growth until 
the establishment of tlie first cottwi mill in the vicinity in 1880; 
it was chartered as a city in this year. 

SPEAKER, a title of the presiding officer in the legislatures 
of various countries. In the English parliament the lord clmn- 
eellor acts as Speaker of tlie House of Lords, but should lus 
office be in commission the Croum usually appoints a Speaker 
to supply his place, a case in point being that of Sir L. Sli^wdl, 
vice-dmncellor, who in 1835 was ^pxjmted Spwaker during U*e 
time tlie Great Seal was in commiseion. Unlike the House of 
Commons, the Sp>eaker of the House of Lords need not neces¬ 
sarily be a member of the House; Brougham in 1830 sat on to 
woolsack as S|>eaker in his capacity of lord chancellor, being 
then plain Mr Unjugham, his piatent of nobibty not having 
yet bwn made out. The House of Lords has also deputy 
Speakers who ace appointed by commission. The duties of the 
Speaker of the House of Lords are defined by a standing order 
as follows: “ The lord chancellar, when he speaks to the House, 
is always to speak uncovered, and is not to adjourn to House, 
or to do anything else as mouth of the House,, without the 
consent of to Lords first had, except to ordinary thing about 
bills, which are of course, wherein the Lards may likewise over¬ 
rule; as for pireferring one bill before another, and.siuchrlike; 
and in case of difference among the Lords, it is to 'be put to to 
questkm.; and if the lord chanoeUor will speak to anything para, 
ticularly he ia to go to 'bis own place as a peer.” The Speaker 
of the House of Lords, as compared with the Speaker of to 
House of Commens, is an officiM without power; evw his seat, 
the woolsack, i» technically outside, to House. Centrary to 
to piractiee in to Commons,, he acts os a strong party man, 
makiag speeches on -behalf <ff government measures from bis 
piiace as a .pwer. Froposals have from time to time betm made 
ior augmenting the poweat of to Speaker of to House of 
Loeda, W it has been pointed out that^ as he is a, nuBisto '^ 
to Grown, aadinot ehosea the Hou.se itseif, Bad moreover 
is often: the member of to least expeeienco m the .House, b 
would bemcxpediedit tot he should exercise the same >p<MNers 
as to SpiM^ of to Commons. 

IhoSpenherof to Itose of CommoBB.is.n!w«^a<mwnher of 
tot Hieuae* and.-tbeugh chosen by to members thamselvet 
(ariijcct^tofto^appMval.of to siovieKigD)i from'Cne.«| to.gFO«); 
paiitmal: parties, the. Bev« oitot votes toeept in,to WO » 
tM'tm speakr/ffi hwiitapaeity oa « member dntmB to tnwto 
kDlfls.ntoe;, Hin.diaity ia to'leafoBco. to ohaenmnoe of. to 
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House; he pmts every qadstion.Mid dedares the- determination 
iSiereon. As “moutii of the House” he communicates its 
resolutions to others, conveys its thanks, and expresses'its cenr 
sure, its reprimands or its admonitions. He issues warrants 
for executing to orders of. to .House, as to conunitmenit of 
offenders, to issue of writs, the mtcndaoce of witnesses or 
prisoners in custoefy, &c. The symbol of his authority is to 
mace, which is borne before him,,by the,serjeant-at-arms wlien 
he enters or leaves the House; it reposes on the table when he 
is in the chair, and it accompanies him on aB state occasions. 
The Speaker takes precedence of all eommcnecs in tlie kingdom 
both by ancient custom and by legitotivc deckradou (i Will. 
& Mary c. 2j). His salary is £5000 a year. It is usual to 
create a retiring Speaker a peer of the realm, generally with to 
rank of viscount. The office is of great antiquity, and in the 
various conflicts between to Commons and tlic Crown was one 
of considerable difficulty, espjecially when, as mouthpiece of the 
House, he had to read pietirions or addresses ur deliver in 
the presence of the sovereign speeches on toir behalf. The 
first to whom the title was definitely given was Sir Thomas 
Hungeriord (d. 1398). 


A list of Speakers, most of whom arc s<maratoly noticed, from 
1600 is appended. date of election is given in hmekets;— 

Sir T. Hanmer (t7i4),._ 

*S. Compton (171.4) 

(JEari 0/ ITOwtngfow). 

^'A. Onslow (ryjS). 


J. Croke (i6oi). 

Sir E. Pholips (1O04). 

Sir R. Crewo (i(>i4). 

T. Richardson (1621). 
•‘Sir T. Crewo (1624). 

Sir H. Finch (2626). 

Sir J. Finch (ili28). 

J . dlanwlle (1640). 

W. Lcnthall (1640). 

H. Pelham (t647) 

F. Rons (1653). 

Sir T. Widdxington (1656). 
C. Chute (1659). 

Sir L. Long {1659). 

T. Barapfytde (1639). 

W. Say (1660). 

Sir H. Grimston (t6do). 
Sir E. Tumour (lOOi). 
Sir T. Chariton (1673). 
*E. Seymour (1673). 

Sir K. Sawyer (1678). 

Six W. Gregory (1679). 
♦W. Williams (1680). 

•»Sir j. Trevor (lOis). 

H. A)wle (1689). 
/-Bi'Foley ( 16934 . 

Sir T. Littleton (1698). 
•R. Harley (1701) 

(Eart of Oxfordj. 

‘J. Smith (1705). ' I 

Sir R. Onslow (1708). 


•Sir J. Cnat (1761). 

•Sir Fletcher Norton (i77<^ 
{Lord Gxmtly). 

•C. W. CornwaU (1780). 

W. W. Gron-villc (17B9) 
{Lord (iremnlh). 

•»H. Addington (1789) 
{Viscount Sidmottlh 

Sir J. Milford (1801) 

{Lord Redosdalt). 

*0. Abbott (1802) 

{Lord Calohesler), 

•‘H. C. M. Sutton (7817) 
{Viscount Cante>'/mryj. 

•J. Aborcromby (1835) 
(Lord DunItrniCino). 

•C. Shaw X.eicvio (1:8411 
lyiscottni Eaersloyf. 

•J. E. Denison (1857) 
{Viscount Ossin^on). 

«H. B. Brand (1872) 
{Viscount Hampdon). 

•A. W. Peel (1884) 
(F»j«>«»t Pseil. 

•W. C. Gnlly (1895) 
{ViscoufU Sslby). 

•J. W. Lowtor (1905). 


W. Beomley (1720). 

* SpcELker in more than one parliament 


The title of Speaker -is also aptpHed^ to to priding officer 
of to various legislative a.ssembitos in the British cokwaies, 
that of Resident boinjg applied to the presiding officer iof the 
uppwr bouses, legislative councils as they ate usually called. 
In Canada, however, the presiding officer both of the Senate 
and the Btwse of C^mons is termed Spnaker. In the United 
States the Speaker of to House of Representatives is amofficer 
of cong^rable power (see Ukited Sdatbs : PolitiedlilmtiiiUiifts). 

Authorities. —Stubbs, Constitutional History; J. A. Ma adlag t 
Livss of Iha SpMOurs {»83o); EE. Emnaus. Fh» Bpe 0 tr's 
. . . . . .jii '»> w 


1 Brother of Sir R. Crewo. " 

* Speaker of the Long Pariiament. ^ 

- • COttvieted'Of briberyand (wpaJtod, 1699. 

. a Biiist Speakorof theConuBooe of Greit^Bilitaia, 

. & K^fbam of Sir B. OmIow, Speaker .la 1798 .awi gieattflueat- 
gmat grandson of B- Onslow speuer in the second parliament of 
ElliahetL Arthur Onslow was'‘the teeond BpeMrer to be elected 
live times ■ the first speaker 48 'be W>tf«cted was (Qiemitc Cbaaow 
in to-ihgnicif Hetury -v. &tHair Mki bald tMEgwhershipiiar the 

1 First to be Speaker six times and seven times. 1 , 
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(1900); for the United States, T. Bryce, Anurican Common- 
wtalth, M. P. FoUett's Tht of the House of Representa¬ 

tives (New York, 1896); H. B. Puller, Speakers of the House 
(Boston, 1909), 

SPEAR ( 0 . Eng. spere, 0 . H. Ger. sper, mod. Ger. speer, &c., 
cf. Lat. sparus} probably related to “ spar,” a beam), a weapon 
of offence. Developed from a sharp-headed stake, the spear 
may be reckoned, with the club, as among the most ancient of 
weapons. All the jffehistoric races handled the spear; all 
savage folk thrust with it or hurl it; civilized man still keeps 
it as the lance and the boar-spear; indeed, the bayonet is a 
spear-head with the rifle for a shaft. 

The English before the Norman conquest were a spear-bearing 
race. The freeman’s six-foot ashen spear was always near his 
hand; and its head is found beside the bones of every warrior. 
The casting javelin was commoner than the bow. Norman 
horsemen made the lon^ lance, a dozen feet long, its pennon 
fluttering below the pomt, the knightly weapon. Throwing 
spears became rare, the Black Prince’s English knights wonder¬ 
ing at the Spanish fashion of casting darts. In the 14th cen¬ 
tury the vamplate came into use as a guard for the lance hand 
above the grip. At this time also the coronel head was devised 
for the better safeguard of the jousters, many of whom, how¬ 
ever, preferred the blunted or “ rebated ” point. The next 
step in development gave the shaft a swell towards the hand 
on both sides of the grip, a swell exaggerated in the joustmg 
lance of the 16th century, which, fluted and hollowed, is found 
weighing twenty pounds, with a girth of as mucli as 27J in. 
at its broade.st part. Leather “ burres ” were added below 
the grip and, before the end of the 14th century, the weight of 
the jousting lance called for the use of the lance-rest, a hook 
or catch screwed to the right breast of the hame.ss. 

The Scots, always weaker than the English in archery, 
favoured the long spear as the chief weapon of the infantry, and 
from Falkirk onwards held their own m their ” schiltron ” for¬ 
mation against all cavalry, until riddled and disarrayed by the 
arrow-flights. Their English enemy, when harquebusiers 
began to oust the archers, exchanged the old bills for those 
18 and ao ft. pikes which bristled from the squares pro¬ 
tecting the “ shot.” At the same time, the English horsemen 
began to leave the lance for sword, pistol and mu.sketoon. 
During the civil wars in the 17th century every man on foot was 
either pikeman or musketeer. After 1675 ,|he long pike gave 
way to the bayonet in its first shape of a dagger whose hilt 
could be struck into the muzzle of the musket, and, some four¬ 
teen years later, the bayqnet with a ring-catch gave the infantiy- 
man the last form of his pike. Sergeants, however, carried 
through the x8th century a “ halbert ”(?•»•) which, in its degen¬ 
erate form, became a short pike, and infantry officers were 
sometimes armed with the .spontoon. In 1816 certain dragoon 
regiments were given the lance which had been seen at work 
in the hands of Poles and Cossacks; and the weapon is still part 
of the service equipment although controversy is still hot over 
its Wue in action, its supporters urging the demoralizing effect 
of the lance against broken troops. Queen Victoria’s navy 
gave up, in favour of the cutlass bayonet, the pikes which 
were once served out to repel attacks of boarders. At the 
present day the High Sheriff’s party of javelin-men are the only 
Englishmen who march on foot with the ancient weapon,. (See 
further. Lance.) 

species, a term, in its general and once familiar significMce, 
apj^ied indiscriminately to animate and inanimate objects 
and to abitract conceptions or ideas, as denoting a particular 
phase, or sort, in which anything might appear. In logic it 
came to be used as the tran^tion of the Gr. etSot, and. meant 
a number of individuals having ctmmon characters peculiar 
to them, and so forming a group with other groups were 
included in a higher group. The *pplicatibn of the term was 
purely relative, for tiie higher group-itswlf might be one of tlw 
■“ gpiecies,” or modes of a stfll higto group. In medicine it 
was used for the constituents of a prescription. In al^bra 
It denoted the charaflters wfaidi represented quantities m an 
aquation. 


Early writers on natural history used ffie term in ks vague 
logical sense without limiting it to a qiecial category in the 
hierarchy of classification. To John Ray, the famous Engli^ 
naturalist, the credit is generally given of first making species a 
definite term in zoology and botany, but Ray owed much of 
his classification to Kaspar or Gaspard Bauhin (1550-1624), pro¬ 
fessor of Greek and of Anatomy and Botany at Basel, and much 
of his clear definition of terms to an unpublished MS. of Joachim 
Jung of Hamburg (1587-1657). Sir W. T. Thisleton I^er 
{Edinburgh Review, 1902, p. 370) thinks that Ray’s use of the 
word may be traced to the last-mentioned authors. It is 
clear, however, that through Ray’ work in the 17th century 
the common biological application of species became fixed 
much in its modem form, as denoting a group of animals or 
plants capable of interbreeding, and although not necessarily 
quite identical, with marked common characters. Working 
on these lines, and attaching special importance to common 
descent, naturalists applied the term with more and more 
precision, until Linnaeus, in his Philosophia botanica, gave the 
aphorism, “ species tot sunt diversae, quot diversae formae 
ab initio sunt creatae ”—“ just so many species arc to be 
reckoned as there were forms created at the beginning.” 
Linnaeus’ invention of binomial nomenclature for designating 
species served systematic biology admirably, but at the same 
time, by attaching preponderating importance to a particular 
grade in classification, crystallized the doctrine of fixity. The 
lower grades in classification such as sub-species and varieties 
on the one hand, and the higher grades on the other, such as 
genera and families, were admitted to be human conceptions 
imposed on the living world, but species were concrete, objec¬ 
tive existences to be discovered and named. G. L. L. Buffon 
and J. P. B. Lamarck practically conceded the objective 
existence of species in arguing that they might be modified 
by external conditions, and G. L. Cuvier proclaimed their fixity 
without reserve. Charles Darwin found the conception of 
species so definite and fixed that he chose for the title of his 
great book (1859) the words On the Origin of Species by 
Means of Natural Selection, although his exposition of evolu¬ 
tion applied equally to every grade in classification. E. B. 
Poulton, in an admirable discussion of contemporary views 
regarding species (presidential address to the Entomological 
Society of London 1904), has shown that Darwin did not believe 
in the objective existence of species, not only because he was led 
to discard the hypothesis of special creation as the explanation 
of the polymorphism of life, but because in practice as a working 
systematist he could neither find for himself nor ascertain from 
other systematists any settled criteria by which a group of 
specimens could be elevated into a genus, accepted as a species, 
or regarded as a variety. 

The vast advance in knowledge of the e:itisting forms of living 
things that has been acquired and recorded since 1859 has 
accentuated the difficulty of finding any morphological criteria 
for species. A few writers have insisted that they are discon¬ 
tinuous, and that real gaps exist between tiiem. Equally great 
gaps, however, may exist between males and females, between 
climatic phase.s or summer and winter forms. The attempt 
to find a physiological criterion has similarly failed; many 
forms that have been universally accepted as true species 
produce fertile hybrids (see Hybridism). In modem practice 
(see Zoological Nomenciaturii) systematists no longer 
regard species as more than as an artificial rank in classification, 
to be applied chiefly for reasons of convenience, so that the 
word is reverting to its older logical rignifioMce._ The word 
“ species ” now signifies a grade or rank in cia.ssification ^signed 
by systematists to an assemblage of organic forms which they 
judge to be more dosely interrelated l^ common desert than 
they are related to forms judged to be outside the species, and 
of which the known individuds, if they differ amongst them¬ 
selves, differ less markedly than they do from those outside the 
species, or, if differing markedly, are linked by Intermediate 
forms. It is to be noted that the individnals ihay ihemselm 
be judged to fall into groups of minor mik,Iaiiown tn siib-qienti 
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or local varieties, but such subordinate assemblages are elevated 
to specific rank, if they appear not to intergrade so as to form 
a linked species, whilst on the other hand assemblages judged 
to be species are merged, or degraded to sub-species, if they are 
found to intergrade 1 ^ discoveries of Unking forms. A spMies, 
in short, is a subjective conception, and some writers, as for 
instance £. Ray lankester, have urged that the word is so 
firmly associated with historical implications cf fixity which 
are now incongruous with its application, that it ought to be 
discarded from scientific nomendature. 

In technical biology each species is desim'*cd by two words, 
one for the genus, printed with an initial capital, and one for 
the particular species, printed without an initial capital in 
2 Joology, whilst in Botany the habit once common to both sub¬ 
jects IS retained, and the specific name if derived from a proper 
name is printed with a capital. The two words are printed in 
italics, and may be followed by the name of the author who 
first described the species. Thus “ Cams wipes Linnaeus ” 
is the specific desigimtion of the common fox, Canis being 
the generic term common to dogs, wolves tmd so forth, and 
wipes indicating the particular species, whilst the attached 
author’s name indicates that Linnaeus first named the species 
in question. (P. C. M.) 

SPECIFICATION (from Med. Lat. specificalio, spedficare, to 
enumerate or mention in detail), any detailed statement, 
especially one on which an estimate or plan is based, ..s the 
specification of a builder or architect (se Building). In 
patent law a specification is a description of an invention. An 
appUcation for a patent must be accompanied by a specifica^ 
tion, either provisional or complete. If a complete spiecification 
does not accompany the application, it must be forwarded 
usually within six months of the date of application, otherwise 
the application is deemed to be abandoned. A provisional 
specification declares the nature of the invention in general 
terins, while a complete specification describes the invention 
in detail, and shows the manner in which it is to be carried out 
(see further Patents), 

In the civil law (see Accession) specification was the workiiig 
up of a thing into a new product; for example, the making of bread 
from grain. The effect of specification was that the original owner 
lost his title in favour of the creator of the now product, but had 
an action for the value of the materials. 

SPECIFIC FBRFOBMASCE, an equitable doctrine under 
which a court of equity, in certain exceptional ca.scs where the 
normal legal remedy, t.e. damages, would not be a suflScient 
compensation, orders from a defaulting party a specific or actual 
performance of the thing which he had contracted to do. The 
courts act on their own discKtion in affording or refusing the 
rdief of specific performance, and as a gener^ rule will refuse 
that relief where the common law remedy is adequate, where 
the court would be unable to superintend or enforce the execu¬ 
tion of its judgment, where the plaintiff has himself acted 
inequitably, or where the enforcement of specific performance 
would be unreasonable. Specific performance is usually con¬ 
fined to executory agreements, such os a conveyance or a lease 
of land; it is not us^ly enforced m the cases of personal acts 
or in those of contracts for personal service. In the case of 
a contract for the sale of a chattel the courts will only order 
specific performance when the chattel is of peculiar value to the 
purchaser and cannot be obtained elsewhere. Hie courts are 
guided considerably bf precMent, and it is only by reference 
to a standard textbook that details can be obtained of the 
conditions and rwtrictions whidh hedge the jurisdiction of the 
courts. In Scots law specific performance, or “ implement," 
is part of the ordinary jurisdiction of the courts. 

See Fry on Specific Perfomanee ; Eney, Englisi Law, tit." Spedfio 
PaiotBUssBa“i*mSmp, Egtdty Jurispruaetwe. 

flFBOTAOLB^ the name g^ven to flat glasses, prisms, spherical 
or cylindrical lenses, mechanbNiUy adjusted to the human eyes, 
so as to correct defects of vision (v.v.). They are made usually 
of crown glass or rock crystal (" pebbles ”), the latter being 
somewhat lighter and cooler to wear. They are mounted in 


617 

rigid steel wire or gold frames, with fastening-pieces over the 
ears; single or double eye-glasses, and hand-glasses, or lorgnettes, 
being varieties of form, according to the circumstances and the 
wearer’s taste. 

Preserves .—Preserves are used to conceal deformities or to 
protect the eyes in the many conditions where th^ cannot 
tolerate bright light, such as ulceration and infiammation of the 
cornea, certain diseases of the iris, ciliaw body, choroid, and 
retina. They are made of bluish, “ smoud,” or almost black 
coloured glass, and are of very various shapes, according to the 
amount of obscuration necessary. 

Prisms .—Prisms are of great value in cases Of double vision 
due to a slight tendency to squinting, caused by weakness or 
over-action of the muscular apparatus of the eyeball. Prisms 
deflect rays of light towards thefr ba.ses. Hence, if a prism 
is placed in front of the eye with its base towards the nose, a 
ray of light falling upon it will be bent inwards, and seem to 
come from a point fartha: out from the axis of vision. Con¬ 
versely, if the base of the prism is turned towards the temple, the 
ray of light will seem to come from a point nearer the aids, and 
will induce the eye to turn inwards, to converge towards its 
fellow. In cases of myopia or short-sight owing to weakness of 
the internal recti muscles, the ^es in looking at a near object, 
instead of converging, tend to turn outwards, and so double 
vision results. If a suitable prism is placed in fronts the 
eyes the double vision may be prevents. 'These prisms may 
lie combined with concave lenses, which correct the myopia, 
or, since a concave lens may be considered as composed of two 
prisms united at their apices, the same effect may be obtained 
by making the distance between the centres of the concave 
lenses greater than that between the centres of the pupils. 
Again, to obviate the necessity for excessive convergence 
of the eyes so common in hypermetropia, the centre of the pupil 
should be placed outside the centre of the corrective convex 
lenses; these will then act as prisms with their bases inwards.i 
Where, on the other hand, there is no tendency to squinting, 
corfe must be taken in selecting spectacles that the distances 
between the centres of the glasses and the centres of the pupils 
are quite equal, otherwise squinting, or at any rate great fatigue, 
of ithe eyes may be induced. 

Spherical Biconcave, biconvex and concavo-convex 

(meniscus) lenses are employed in ophthalmic practice in the 
treatment of errors of refraction. Until recently these spheriad 
lenses were numbered in terms of their focal length, the inch 
being used as the unit. Owing principally to differences in the 
length of the inch in various countries this method had great 
inconveitfences, and now the unit is the refractive power of a 
lens whose focal length is one metre. This unit is called a 
“ doptric ” (usually written “ D”). A lens of twice its strength 
has a refractive power of 2 D, and a focal length of half a metre, 
and so on. 

Concave Lenses are used in the treatment of myopia or shori- 
sight. In this condition the eye is elongated from before back¬ 
wards, so that the retina Ues^hind riie princiiMil focus. All 
obj ects, therefore, which lie b«^d a certain point (the conjug^ 
focus of the dioptric system of the eye, the far pomt) are mds- 
tinctly seen; rays from them have not the necessarv divergence 
to be focused in the retina, but may obtain it by the mterposition 
of suitable concave lenses. Concave lenses should never he used 
for work within the far point; but they may be used inoS cases to 
improve distant vision, and m very short-s^ted persons to remove 
the far point so as to enable fine 'work such as sewing or reading 
to be done at a convraient distance. The weakest pair « 
concave lenses with which one can read dearly test types at 
a distance of 18 ft. is the measure of the amount of n^^aa^ 
and this fully correcting glass' may be worn in the digger fonns 
of shoit^ight. In hii^et degrees, where full com|Ctk» 
increase the myopia by inducing a sb^ of the aepphun^wt, 
somewhat wee^ gluses shotdd be used for nito work, 
the highest degrees the complete correction may be employed, 
but loimiettes are generally preferred, as th^ .ean be removed . 
when the eyes become fatigued. It must be remembered that ‘ 
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«}^-«jg}it tends p. iacieBse duricjj the eady, especially the 
school, ypars of life, and that hygienic treatment, good light, 
good t);pe, and avoidance of stooping are important for its 
prevention. 

Convex Lfues.—'ln hypermetropia the retina is in front 
of the principal focus of the eye. Hence in its condition of 
repose snch an oye cannot distinctly see parallel rays from a 
distance and, .still less, divergent rays from a near object. The 
defect may be overcome more or loss completely by the use of 
the accommodation. In the slighter forms no mconvenience 
inay resull ; but in higher degrees prolonged work is apt to give 
rise to aching and watering of the eyes, headache, inabUity to 
read or sew for any length ot time, and even to double vision 
tuid internal strabismus. Such cases should be treated witli 
convex lemes, which should be theoretically of such a strength 
as to fully correct tlie hypermetropia. Tract icallv it is found 
that a certain amount of hypermetropia reniaims latent, owing 
to spasm of the accommodation, which relaxes only gradually. 
At first glasses may be given of sucli a strength as to relieve vlie 
troublesome symptoms; and the strength may he gradually 
increased till the totid hypermetropia is conected. Young 
adults with slighter forms of hypermetropia need glas.scs only 
for near work; elderly people should have one pair of weak 
glasses for distant and another stronger pair for near vdsion. 
I'hcse may be conveniently combined, as in Franklin glasses, 
where the upper half of the spectacle frame contains a weak 
lens, and the lower half, through which tlie eye looks when 
reading, a stronger one. 

Anisometropia .—It is difficult to lay down rules for the 
treatment of cases where the refraction of the two eyes is unequal. 
If only one eye is used, its luiomaly should be alone corrected; 
where both are used and nearly of equal strength, correction 
of each often gives satisfactory results. 

Presbyopia .—When distant vision remains unaltered, but, 
owing to gradual fniliue of the accommodative apparatus of 
the eye dear vision within 8 in. becomes impossibfc, convex 
lenses should bo used for reading of sucli a strength as to enaUc 
•the_ eye_ to sec dearly about 8 in, distance. Presbyopia is 
arbitrarily said to crimmence at the age of forty, because it is 
then that the need of spectacles for reading is generally felt; but 
■h appears later, in myopia and earlier in hypermetropia. It 
advances with years, requiring from time to time spectneks 
of increasing strength. 

Cylinificd^ Lenses .—In astigmatism, owing to differences 
in tho refractive power of the various mc.ddians of thg gye, great 
delect of siglit, frequently accompanied Ijf ^M^ jhifadache, 
occurs. Tlus condition may be cured completefy, b^jjgreatly 
improved, by tlie use of lenses who.se surfaces are segtnwits of 
c}»linders. _ They may be used either alone or in comJ|^tion 
•with spherical lenses. T^e correction of astigmatism.is.^g many 
CMOS a matter of considerable difficulty, but the results to 
•vision almost always reivard the trouble. 

ConyM speotaclsB. wore inv«at<Kl (see Liohit) towards thq end of 
tlfe 13th century, perliajB.by Koger Bacon. Concave glasses 
•were introduce^ erton afterwards. G. B. Airy, the astronomer, 
about iSey, csrtrected Ms bwn nstiginatism by means of a cyhndrical 
leas. Pdiisi^ic glasses iweni introduced by tin: W. H. Wollaston. 

an instrument lor photographing 
tl(|e’|jin with B^ndchramatjp light. In its simplest form it 
consi;^' of a '^ect-yision spectroscope, having an adjustable 
silt/cOT^“ camel'a slit ”), instead of an eyepiece, in the focsd 
of' i|te observing telescope. This slit is set in such a posi- 
•tion as to'trtesmit a single line of t|ie .sMctrum, e.g. the K line 
bf.ealcium- Suppose a fixed of the sun to & formed on 
the coDimator sift of this spectroscope, and a photographic plate, 
■wjtb its pl^ ^allcl to the plan^ of the solar image, to be 
inipunted almost m contact with tfie citoera slit the snectro- 

t is fhen fflqvdd riafollel to'itSelf. ad^ttijig to the colOmatpr 
ht from ^1 pair^ pf the disic.'' thfis a monocbroinatic 
‘df'tbe sun, forineij of a greftthhmWofjticcessive Images, 
SpMtral lihe. ei^'plojmifl, wiH be bjjnt up on the plate'. As 
1 i^1i>t perli^ttedto fetufh tjie p^ite'is that of the calcium 


line, the resulting image will rt^resent the distribution of calcium 
vapour in the sun’s atmosphere. The calcium clouds or floeculi 
thus recorded are invisible to the eye, and are nof shown on 
direct solar photographs taken in the ordinary wav. 

The calcium floeculi, on account of brlfliant reversals 
of the II and K fines to which they give rise, aud the rrotection 
to the plate afiorded by tlie diffuse dark hands in which these 
bright fines occur, are easily photographed with a spectrohelio* 
graph of low ihspcrsion. In the case of narrower fines, however, 
higher dispersion is required to prevent tlie fight of the con¬ 
tinuous spectrum on either side of the dark fine from blotting 
out the monochromatic image. A SFCtrobefiograph which 
gives excellent results with tlio fines of calcium, hydrogen 
and iron is shown in the figure. This instrument, used since 
1905 in conjunction with the Snow (horizontal) telescope of the 
Mount Wilson Solar Observatory, was constructed in tlie 
observatory instrument shop in P.asadena. 

It consists of a Iwavy cast-iron platform la) mounted on four 
steel balls (ft) whicli run in V guides of luirdoned steel. Most of 
the weight of the instrument is floated on mercury contained in 
three trougbs (c, c, r) which iorm part of the cast-iron base. The 
platform carries the two slits, the collimator and camera objectives 
and the prism-train. An image of tho sun, about O-y in. in diameter, 
is formed by the Snow telescope on the enllim.ator slit (d). This 
slit is long enough (SJ in.) to extend entirely across tlie solar image 
and across such prominences of ordinary heiglit as may happen fo 
lie at the cxlrcmitics of a vertical diameter. Aitor pasi ing through 
the slit the diverging rays tall upon the 8 in. collimator objective 
(f), which is constructed m the manner of a portrait lens in order 
to give a shani held of sufficient diameter to include the entire 
solar image. In the Snow telescxipe tho ratio ol aperture to focal 
length IS 1 ; 30. Hence light from any point on the slit will fill 
a circle about 2 in. in diameter on the coUhuator objective, as its 
focal length is (to in. Since the diameter of the .solar image is 07 
in. there is a slight, but inappreciable loss of light from points 
m the image at the extremities of a ve,rtir.al diameter. 

The rays, lendcred parailol by the oollinuitor objective, meet 
a plane mirror if) of silx eiod glass, wliioh reflects them to the prisms 
(g, g'). These are of dtnsc flint-glass (Schott o'loijj and each has 
a refracting angle of 63“ 29'. Their width and height are sufficient 
to transmit (at tlie position of minimum deviation) tlie entire beam 
received from the collinuitor. After bring deviated iSo° from the 
original direction, tlie dispersed rays tall on the cane.'r,!. objective 
(It), 'nlfgb is exactly similar to the colhma'tor objective. This 
lorms allmage of the solar spectrum in its local plane on-tlie camera 
slit (i). Beyond tho camera slit, and almost in contact with it, 
tlie photographic plate-carricr (j) is mounted on a fixed support. 
In order to bring a spectral line upon the camera slit, tlic slit is 
widely opened and the plane mirror (/) rotated until the lice is 
seen. A cross-hair, in the focal plane of an eyepiece, is then moved 
horiaontaily until it coincides with the line in question. Tlie slit 
is narrowed down to the desired width, and moved as a whole 
by a micrometer screw, until It coincides -with the cioss-liair. The 
cycpiecooB removed and the photographic plate (A) placed in position. 
An elecrik motor, belted to a screw (I or t') connected with the 
spcctroholiograph, is then started.' The screw moves the spectro- 
heliograph at a prifectly uniform rate across tlie fixed solar image. 
Tims a naonochromatic image of the sun is built up on the fixed 
photog^phic plato. 

The spectroheiiograph, originally designgid kr pbotogni|>hkig 
the solar prominences, disclosed in its first application at the 
Kenwood Observatory (CTiicago, 1892) a new and unexplored 
region of the .sun’s atmosphere. Photcgraplis of the solar 
diii, tak«i with the H or K line, show extensive luminous 
clouds (floeculi) of calcium ■vapour;, vastly grealer in area thiin 
t he sun-spots- By setting the camera th't so as to admit to the 
jfhotQgraphic plate the fight of the denser calciwa vapour, which 
lies at k>w levels, or that of, the naree vapour, at high, leweb, 
the phenomena of various superposed regies Of the atmo.sphere 
can be recorded. The kwer and denser vapour ajlpears as 
bright clouds, but the cooler, vapour, at higher levrifi, absmibs 
the light from hekw and, thus gives rise to dark dauds. 

The first photograiAs of the wn in hydrogen light were 
made with the spectroheliqgraph in 1903. These reveal dark 
hydrogen floeculi, which ap^r to lie at acleTei' ahowe tluft of 

the hrighf qalewm. floccimi, Thfiy . 4 «» shpiw 1«5 esctewnie 
bright floeculi,, usua|y the irnmedii)te nei,^h|ouri)Odd nl 
sunspota, and frequently epjptive. in, dhwac^r,.. .’These tbe 
> TwO' smews, of dtSersot pit^i an; provided, toi.gjiiw dfiSoieDt 

»pept(a. , , 
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THE SUN, 7TH OCT. 1908, SHOWING RIGHT- AND LEFT-HAND SUN-SPOT VORTICES. 
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SPECTROSCOPY 

fcoi» a low kvd, aad soimetunes reach considerable elevations SFlIKlTBOSCOPy (from Lat. spectrumy an appearance, and 
»the. form of eruptive pjiqminences, Gr. o-Kovctu, to see), that branch of physical science whit^ has 

ita such an ex^oration of the sim’s atmosphere it might be for its province the investigation of spectra, which may,!Tor our 
anticipated that definite currents, or some evidences of atmo- present pu^ose, be regarded as the product of the resolution 
^heiic circulation analogous to those familiar in terrestrial of composito luminous radiations into more homogeneous 
meteorology, would be discovered. Neither the forms nor the components. The instruments which effect such a resolution 
.laotions of the culciuni fioccuii revealed the existence of such ore called spectroscopes) 



enrrente, but in the higher repon shown by the hydrogen 
photographs the distribution of the dark flocculi suggested the 
operation of definite forces, though their nature remained 
obscure until the spring of 1908. At that time monochromatic 
photograplis of the sun were first made on Mount Wilson with 
the red (Hw) line of hydrogen, previous hydrogen photographs 
having been talten with H]8, Hy or H8 in the blue or violet. 
On account of tlie relatively great - trength of Ha at a consider¬ 
able distance from the photo.sphere, the new photographs 
recorded floccul' at high levels previously unexplored. The 
forms of these flocculi show that all sun-spots are vortical in 
nature, and are probably analogous to terrestrial cytdones or 
tornadoes. Most of the solar vortices indicate clockwise 
rotation in the southern hemisphere and counter-clockwiBe 
rotation^ in the northomi as in Hie case of terrestriail cyclonrs. 
But frequent exceptions have been observed in wbidi the 
direction. 06 rotation is reversed. The study of these vortices 
has led to the' discovery of a magnetic field in sun-spots, 
apparently caused'by electric convection in the vortice-s. 

it is evident that by the use of a. specteoheKograph of suffix 
cieirdy higlk dispersion, photographs may be taken of vapours 
in the sun represented by lines narrower than those of cukium 
a^ hydrogen. Such' vrarlc has been in progress both at Mount 
Wilson and at Meudbn, arid the erection of a spectrohefiogtaph 
of 75 ft. focal: lengi^ an Mtnmt Wilson waaat the end a£ 1908 
ceatemniHted. forasteariy duts. 

BoKmpttaaut cf' gpeotiohdhwapUs by Hale, Dedondies,, Newali-. 
and" others, may be found in various papoca in 4^romtm 
Astrophysics, Astfophysical Journal', Cobles re)utus, SulUffn 
astronomique, aitd> oth^ peilomcals: (G. E. H.) | 


spectrum whether in the free sti te or when combined with 
other bodies, was soon found to be affected by complications 
which all the subsequent years of study have not completely 
resolved. Compound bodies, we now know, have their own 
spectra, and ordy when dissociation occurs can the compound 
show the rays cfotracteriseiG of the dement: this perhaps was 
to be expected, hut it came as a surprise and was not readily 
believed, that elements,.as a rule^ possess more thon'onc spectrum 
accordmg to the phyrical conditions under which they become 
luminous. Spectrum analysis thus passed quickly out of tho 
stage in which its main purpose was “ analysis ” and became 
oa- most del'oatE and powerful method of investigating' mole- 
cniar properties^ the ohl name being no longer appropriate, wo 
lujw speak of the science of “ Spectroscopy.” ‘ Within the 
limit of this article it is not possible to give a cwnplete account 
of this most intricate branch of physics; the writer therefore 
confines hiasdf to; at summary of the proWeros whieb now engage 
scientific.*ttejrtioa,refeiiri!Sg the reader fesr details to H. Kayser’s 
excellent and complete. Handbuch der Spactroscopia. 

I. Instrumental .—Hhe spectroscope is an instrument which, 
allows us t® examine the vibrations' sent out by a radiating 
sonreer it sqjaraites the component parts if they are homo¬ 
geneous, is. ef definite periodicity, and) then also, gnves us the 
disfributsoo of hitensity along tte homogeneous'constitoents. 
ThU'Cesnlinicin into rimple- periodic, waves is arbitflary in the 
same: sense as is deean^ositieB of forea o alb ng assumed 

1 The present writer believes that he was t& firrf fo' introduce 
thw " Speetroseo^ “ ' tir d Mctoin at the Boyal 

•Institution in i88* (Proceedings, vol. ix.>. 
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axes; but, in the same way also the results are correct if the 
resolution is treated as an analytical device and in the final 
result account is taken of all the overlapping components. 
Spectroscopes generally consist of three parts: (1) the colli¬ 
mator; (2) the analysing appliance, (3) the telescope. The slit 
of the collimator confines the light to a nearly linear source, 
the beam diverging from each point of the source being subse¬ 
quently made parallel by means of a lens. The panillelism, 
which is required to avoid aberrations, otherwise introduced 
by the prism or grating, may often be omitted in instruments 
of .sm.ali power. The lens may then be also dispensed with, 
anti tlie whole collimator becomes unnecessary if the luminous 
.source is narrow and at a great distance, as for instance in 
the case of the crescent of the .sun near the second and third 
contact of a total solar eclipse. The telescope serves to examine 
the image of the slit and to measure the angular separation 
of the different slit images; when photographic methods are 
employed the telescope is replaced by a camera. 

The analysing .appliance constitutes the main feature of a 
spectroscope. It may consi.st of one of the following:— 

a. A prism or a train of prisms. These are employed in 
instruments of small power, especially when luminosity is a 
consideration; but their advantage in this respect is to a great 
e.xtent lost, when, in order to secure increased resolving power, 
the .size of the prisms, or their number, is unduly increa.scd. 

b. A grating. Through H. A. Rowland’s efforts the con¬ 
struction of gratings has been improved to such an extent that 
their use is becoming universal whenever great power or accuracy 
is required. By introducing the concave grating which (see 
Diffraction of Light, § 8) allows us to dkpense with all 
lenses, Rowland produced a revolution in spectroscopic measure¬ 
ment. At present we have still to content ourselves with a 
much diminished intensity of light when working with grating.s, 
but there is some hope that the efforts to concentrate the light 
into one spectrum will soon be successful. 

c. An Echelon grating. Imagine a horizontal section of a 
beam of light, and this section divided into a number of equal 
parts. Let somehow or other retardations be introduced so 
that the optical length of the successive parts increases by the 
same quantity n\, n being some number and X the wave-length. 
If on emergence the different portions be brought together at 
the focus it is obvious that the optical action must be in every 
respect similar to that of a grating when the nth order of spectrum 
is considered. A. Michelson produced the successive retarda¬ 
tions by inserting step-by-step plates of glass of equal thickness 
so that the different portions of the beam traversed thicknesses 
of glass equal to nX, 2»X, 3nX, . < . NX. The optical effect as 
regards resolving power is the same as with a grating of N lines 
in the nth order, but, nearly all the light not absorbed by the 
glass may be concentrated in one or two orders.^ 

d. Some other appliance in which interference with long 
difference of path is made use of, such as the interferometer 
of Fabry and Perot, or Lummer’s plate (see Interference of 
Light). 

The Echelon and interferometer serve only a limited purpose, 
but must be called into action when the detailed structure of 
lines is to be examined. For the study of Zeeman effects (see 
Magneto-Optics) the Echelon seems specially adapted, while 
the great pliability of Fabry and Perot’s methods, allowing a 
clear interpretation of results, is likely to secure them perma¬ 
nently an established place in measurements of precision. 

The power of a spectroscope to perform its main function, 
•Which is to separate vibrations of dilerent but closely adjacent 
frequencies, is called its “ resolvkg power.” The limitation 
of power is introduced as in all Dptical instruments, by the 
finiteness of the length of a wave of laht which causes the image 
of an indefinitely narrow slit to spreMl ctit over a finite width 
in the'focal plane of the observing t^wope. Ihe so-called 
diffraction ” image of a homogeneousl^luminated slit shows 
a (fentral .band limited on either side by a line along which the 

i.i Michelsoa, Aatnpkyt. Jmum, (1896), 8, p. 36; A. Schuster, 
Z'"«>ry of Optics, p. 115. ,j.> 


intensity is zero, and this band is accompanied by a numbo' of 
fainter images corresponding to the diffraction rings of a star 
image in a telescope. Lord Rayleigh, to whom we owe the 
first general discussion of the theory of the spectroscope, found 
by observation that if two spectroscopic lines of frequencies 
«i and n.j, are observed in an instrument, they are just seen as 
two separate lines when the centre of the central diffraction 
liand of one coincides with the first minimum intensity of the 
other. In that case the image of the double line shows a diminu¬ 
tion of intensity along the centre, just sufficient to give a clear 
impression that we are not dealing with a single line, and the 
intensity at the minimum is o'8i of that at the point of maximum 
illumination. We may say therefore that if the difference 
between the frequencies and n,, of the two waves is such that 
in the combined image of the slit the intensity at the minimum 
between the two maxima falls to o-8i, the lines are just resolved 
andn]'(«| - «.j)may then be railed the resolving power. There 
is something arbitrary in this definition, but as the practical 
importance of the question lies in the comparison between 
instruments of different types, the exact standard adopted is 
of minor importance, the chief consideration being simplicity 
of application. Lord Rayleigh’s expression for the resolving 
power of different instruments is based on the assumption that 
the geometrical image of the slit is narrow compared with the 
width of the diffraction image. This condition is necessary 
if the full power of the instrument is to be called into action. 
Unfortunately considerations of luminosity compel the observer 
often to widen the slit much beyond the range within which the 
theoretical value of resolving power holds in practice. The 
extension of the investigation to wide slits was first made by 
the prc.sont writer in the article “ .Spectroscopy " in the 9th 
edition of the Encyclopaedia Dritannicn. Reconsideration of 
the subject led him afterwards to modify his views to some 
extent, and he has since more fully discussed the question.® 
Basing the investigation on the same criterion of resolution 
as in the case of narrow .slits, we po.stulatc for both narrow 
and wide slits that two lines arc resolved when the intensity 
of the combined image falls to a value of o-8io in the centre 
between the lines, the intensity at the maxima being unity. 
We must now however introduce a new criterion the “ purity ” 
and distinguish it from the resolving power; the purity is defined 
by «]/(«, - n,), where and n., arc the frequencies of two lines 
such that they would ju.st be resolved with the width of slit used. 
With an indefinitely narrow slit the purity is equal to the 
resolving power. As purity and resolving power are essentially 
positive quantities,«, m the above expression must be the greater 
of the two frequencies. With wide slits the difference n^-n^ 
depends on their width. If we write P=*p R where P denotes 
the purity and R the resolving power, we may call p the “ purity- 
factor.” In the paper quoted the numerical v^ues of p are 
given for different widths of slit, and a table shows to what 
extent the loss of purity due to a widening of the slit is accom¬ 
panied by a gain in luminosity. The general results may be 
summarized as follows; if the width of the slit is equal to /X/4D 
(where X is the wave-length concerned, D the diameter of the 
collimator lens, and / its focal length) practically full resolving 
power is obtained and a further narrowing of the sHt would lead 
to loss of light without corresponding gain. We call a slit of 
this width a “ normal slit.” With a slit width equal to twice 
the normal one we lose 6 % of resolution, but obtain twice the 
intensity of light. With a slit equal in width to eight .times the 
normal one the purity is reduced to 0‘4sR, so that we lose rather 
more than half the resolving power and inaease the light yj 
times. If we widen the slit still further rapid loss of purity 
results, with very little gain in light, the maximum luminosity 
obtainable with an ind^nitely wide slit being four times thM 
obtained with the normal cme. It follows that for observations 
in which light is a consideration spectroscopes should be used 
which give about twice the resolving power of that actually 
required; we may then use a slit having a width of nearly eight 
times that of the normal one. 

• AsiropHvs, Joum. {igoj), zi, p. igT* 
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Theoretical resolving power can only be obtained when the for the purpose of obtaining smaller deviation, one p^ of the 
whole collimator is filled with light and further (as pointed out compound acts in opposition to the other, the resolving jjower 
by Lord Rayleigh in the course of discussion during a meeting of the opposing portion must be deducted in calculabng the 
of the “ Optical Convention ” in London, 1905) each portion power of the whole. Opticians should supply sufficient informa* 
of the collimator must be illuminated by each portion of the tion of the dispersive properties of their materials to allow 
luminous source. These conditions may be generally satisfied if/i/dX to be calculated easily for different parts of the spectrum, 
by projecting the image of the source on the slit with a lens of The determination of the purity-factor requires the measure* 
sufficient aperture. When the slit is narrow light is lost through ment of the width of the slit. This is best obtained by optical 
diffraction unless the angular aperture of this condensing lens, means. The collimator of a spectroscofie should be detached, 
as viewed from the slit, is considerably greater than that of or moved so as to admit of the introduction of an auxiliary slit 
the collimator lens. at a distance from the collimator lens equal to its focal length. 

When spectroscopes arc used for stellar purposes further If a source of light be placed behind the auxiliary slit a 
considerations have to be taken account of in their construction; parallel beam of light will pass within the collimator and fall 
and these are discussed in a paper by H. F. Newall.' on the slit the width of which is to be measured. With fairly 

j,. SpectroscopicMeasurements and Standards oj Wave-Length. — homogeneous light the diffraction pattern may be observed 
All spectroscopic measurement should be reduced to wave* at a distance, varying with the width of the slit from about 
lengths or wave-frequencies, by a process of interpolation the length of the collimator to one quarter of that length, 
between lines the wave-lengths of which are known with sufficient From the measured distances of the diffraction bands the width 
accuracy. The most convenient unit is that adopted by the of the slit may be easily deduced. 

International Union of Solar Research and is called an Angstrom 4. Methods of Observation and Range of Wave-Lengths. —Visual 
(A); and is equal to io‘® cms. A. Perot and C. Fabry, employing observation is limited to the range of frequencies to which our 
their interferometer methods, have compared the wave-length eyes are sensitive. Defining oscillation as is usual in spectro* 
of the red cadmium line with the standard metre in Paris and scopic measurement by wave-length, the visible spectrum is 
found it to be equal to 6438'4696 A, the olwervations being found to extend from about 7700 to 3900 A. In inqaortanee 
taken in dry air at 18’ C and at a pressure of 76 cms. (g=98o’665). ncjct to visual observation, and in the opinion of some, surpassing 
This number agrees singularly well with that determined in it, is the photographic method. We are enabled by means of 
1893 by Michelson, who found for the same line (j43a-47oo. it to extend materially the range of our observation, especially 
Perot’s number is now definitely adopted to define the Angstrom, if the ordinary kinds of glass, which .strongly absorb ultra- 
and need never be altered, for should at some future time violet light, are avoided, and, when necessary, replaced by 

further researches reveal a minute error, it will be only necess^ quart^. It is in this manner easy to reach a wave-length of 

to change slightly the temperature or pressure of the air in which 3000 A, and, with certain precautions, 1800 A. At that point, 
the wave-length is measured. A number of secondary standards however, quartz and even atmospheric air become strongly 
separated by about 50 A, and tertiary standards at inten'als absorbent and the expensive fluorspar becomes the only medium 
of from 5 to 10 A have also been determined. By means of that can be used. Hydrogen still remains transparent. The 
these, spectroscopists are enabled to measure by interpolation beautiful researches of V. Schumann ^ have shown, however, 
the wave-length of any line they may wish to determine. Inter- that with the help of spectroscopes void of air and specially 
polation is easy in the case of all observations taken with a prepared photographic plates, spectra can be registered as far 
grating. In the case of a prism some caution is necessary down as 1200 A. Lyman more recently has been able to obtain 
unless the standards used are very close together. The most photographs as far down as 1030 A with the help of a concave 
convenient and accurate formula of interpolation seems to be grating placed in vacuo.“ Although the vibrations in the 
that discovered by J. F. Hartmann. If D is the measured infra-red have a considerably greater intensity, they are more 
deviation of a ray, and D„, \„, c and a are four constants, the difficult to register than those in the ultra-violet. Photographic 
equation methods have been employed successfully by Sir W. Abney 

a = A -I- _ ^ as far as 20,000 A, but long exposures are necessary. Bolo- 

° (D - metric methods may be used with facility and advantage in the 

seems to represent the connexion between deviation and wave- investigation of the distribution of intensities in continuous 
length with considerable accuracy for prisms constructed with or semi-continuous spectra but difficulties are met with in the 
the ordinary media. case of line spectra. Good results in this respect have been 

The con.stant a has the same value 1-2 for crown and flint obtained by B. W. Snow^ and by E. P. Lewis,^ lines as far as 
glass, so that there are only three disposable constants left. it.Soo having been measured by the latter. More recently 
In many cases it is sufficient to substitute unity for o and F- Paschen® has further extended the method and added a 
write number of infra-red lines to the spectra of helium, argon, oxygen 

, _, , c and other elements. In the cgse of helium one line was found 

^ D - D„’ with a wave-length of 20,582 A. C. V. Boys’ microradiometer 

which gives a convenient formula, which in this forin was has occasionally been made use of, and the extreme sensitiveness 
first used by A, Cornu. If within the range 5100-3700 A, the of the Crookes’ radiometer has also given excellent results in 
constants are determined once for all, the formula seems capable the hands of H. Rubens and E. F. Nichols. In the opinion 
of giving by int^olation results accurate to 0-2 A, but as a rule of the writer the latter instrument^ will ultimately replace the 
the range to which the formula is applied will be much less with bolometer, its only disadvantage being that the radiations have 
a corresponding gain in the accuracy of the results. to travCTse the side of a vessel, and are therefore subject to 

Every observer should not only record the resolving power absorption. In order to record line spectra it is by no means 
of the instrument he uses, but also the purity-factor as defined necessary that the receiving instrument (bolometer or radio- 
above. The resolving power in the case of gratings is simply meter) should be linear in shape, for the separation of adjacent 
i»m, where m is the order of spectrum used, and n the toti lines may_ be obtained if the linear receiver be replaced by a 
number of lines ruled on the grating. In the case of prisms the narrow slit in a screen placed at the focus of the condensing 
resolving power is — {(dja/dX), where f is the effective thickness l*ns. _The swisitive vane or strip may then be placed behind 
of the medium traversed by the ray. If <j and (, are thic^esses the slit; its widA will not affect the resolving power though 
traversed by the extreme rays, <1, and if, as is usually the there may be a diminuHon of sensitiveness. The limgest waves 
case, the prism is filled right up to its rdfroction cap, f, o, and * Wied. Atnuden (1901), 5, p. 349. 

I beromra equal to the greatest thickness of the medium which *. P- i®** 

it made use of. When compound prisms are used in which, , stft^ 

‘ JlfoatUy R.A. 5 . (1903),.^, p. 605. ' DnwAaiMlni (1908), sg.R- SSy sod (1909), 29. 
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«b3ervcd up to the present am those Kco^ed b)r H. Kube&s 
iwd B. Aschkinus ^{■oobi cmsiOr 6 id,ooo A). 

1 5. MethodSiOf Rendmng Gases Luminous .—The extrenie flexi- 

' bility of the ip^nomena ^vm by radiating gases rendos it a 
matter of :gTeal importance to examine them under all possible 
conditions «f luminosity. Gases, like atmospheric air, hydrogen 
. or carbon dioxide do not become luminous if they are placed 
in tubes, even wlicn heated up far beyond white heat as in the 
electric funiacc. This need not necessarily be interpreted as 
indicating the impossibility of rendering gases luminous by 
temperature only, for the transparency of the gas for luminous 
radiations may be such that llie emission is too weak to be 
detected. When there is appreciable absorption as in the case 
of the vapours of chlorine, bromine, iodine, sulphur, selenium 
and arsenic, luminosity begins at a red heat. Thus G. Salet * 
observed that iodine gives a spectrum of bright bands when in 
contact with a platinum spirid ntaUe white hot by an electric 
current, and J. Evcrslied* has shown that in this and other 
cases the temperature at which emission becomes appreciable 
is about 700“. It is only recently that owing to tlie introduction 
of carbon tubes heated cloctriciJly the excitement of the lumin¬ 
ous vibrations of molecules by temperature alone has become 
on effective method for the study of their spectra even in the 
ease of metals. Hitherto we were entirely and still are generally 
coijfuied to ekctrkal excitation or to chemical action as in 
tlie case of flames. 

In the ordmary laboratory the Bunsen flame has become 
unit'ersal, and a number substances, such as the salts of 
the alkalis and alkaline earths, show cliaracteristic spectra 
when suitably placed in it. More information may be gained 
witl) the help of the oxyhydrogen flame, which vith its higher 
temperature has not been used as frequently as it might have 
been, but W’. N. Hartley has employed it with great success, 
and in cyanite (u silicate of aluminium) has found a material 
which is infusible at the temperature of this flame, and is 
therefore suitable to hold the substance which it is desired to 
examine. An interestii^ and instructive manner of introducing 
salts into flames was discovered by A Gouy, who forced the air 
before it entered the Bunsen burner, through a spray produce 
containing a salt m solution. By this method even such metals 
as iron and copper may be made to show some of their ciiarac- 
teristic lines m the Bunsen burner. The spectra produced 
under Uiese circumstances have been studied in detail by C. du 
Watteville.^ 

Of more frequent use have been eleeteie methods, owing 
to the greater intensity of the radiations which tliey yield. 
Especially wlten large gratings are employed do we find that the 
electric arc alone seems sufficient to give vibrations of the 
requisite power. The metals may be introduced into the arc 
in various waiVS, and in some cases where tlsey can be obtained 
in sufficient quantity the metallic electrodes may be used in the 
plate of carbon poles. 

The usual method of obtaining.spectra by the discharges 
from a Ri.hmkorff coil or Winishurst maclrine needs no descrip¬ 
tion. Hie efiects may be varied by altering the capacity and 
.'seU-mduction of circuit'wliich contains the spark gap. Tlie 
insertion of feli-iaducrion has the advantage ol avoiding the 
lines due to thftigM through which the spark is taken, but it 
introduces othqgchaa^ in tlie nature of the spark, so that the 
resuks obtqi^ wilhand without self-induction are not directly 
, companyhic. Count Gromont ^ has been able to obtain spectro- 
scopiq.^V^fence of tlie metalloids in a mineral by em^oying 
, posiprful condensers and heatinf' the electrodes in an oxyhydro- 
. gen flame when these (as is often the case) are not sufficiently 
r, conducting. 

' l%eii sabstance to he examined spectroscopically is in 
solution the spark mety he taken from the solution, whidh must 
tliCD he used as katb^e of am The icondenser is in this case 

‘ Wied. Atmalen (1898), 45,-p. *43. 

* Phil. (efiaj). aSlT*. ■ 

* PM. Tranr, i(t90»)yS)04, A. p. *39. 

* •GMtpSMwmdxs. vdia xai,' •ss.'taA' 


not neoesatry, fa f»ct better results are obtained wWiotft it, 
Lccoq de Boistodran has applied this method with considerahJe 
success, and h is to be recommraided whenever only sms!!! 
electric power is at the disposal of the observer. To diminish 
the resistance the current should pass through as small a layer 
of liquid as possible. It is convenient to place the liquid fa a 
short tube, a platinum wire setded in at the bottom to convey 
the current reaching to the level of the open tend. If a thick- 
wallod capillary tube is passed over the platinum tube and its 
length BO adjusted that the liquid rises fa it by capillary wtion 
just above the level of the tube, the spectrum may be cxamfaod 
directly, and the loss of light due to tlie passage tiirough the 
partially wotted surface of the walls of the tube is avoided. 

For the investigation of the spectra of gases at reduced 
pressures the so-called Fliicker tubes (more generally but 
incorrectly called Geissler tubes) arc in common use. When 
the pressure becomes very low, inconvenience arises owing to the 
difficulty of establishing the discharge. In that case the method 
introduced by J. J. 'Iliomson might with advantage be more 
frequently employed. Thomson ® places spherical bulbs inside 
thick spiral conductors tiirough which the oscillating dischiirgc 
of a powerful buttery is led. The rapid variation in the intensity 
of the magnetic field causes a brilliant clcctrodeless disclinrge 
which is seen in the form of a ring passing near the inner wails 
of the bulb when the pressure is properly adjusted. A variety 
of methods to render gases luminous should be at the coni- 
mand of the investigator, for nearly all show some distinctive 
peculiarity and any new modification generally results in fresh 
facts being brought to light. Thus E. Goldstein t was able to shotv 
tliat an increase in the current density is capable of destroying 
the well-known spectra of the alkali metals, replacing them b>' 
quite a new set of lines. 

6. Theory of Radiation .—The general recognition of spectrum 
analysis as a method of physical and chemical research occurred 
simultaneously with the theoretical foundation of the connexion 
Ixitween radiation and absorption. Though the experimental 
and theoretical developments were not necessarily dependent 
on each other, and by far the larger proportion of the subject 
which we now term “ Spectroscopy ” could stand irrespective 
of Gustav Kirchhoff’s thermodynamical investigations, lliere is 
no doubt that the latter was, historically speaking, the immediate 
cause of the feeling of confidence with which the new' branch of 
science was received, for nothing impresses the scientific world 
more strongly than just (hat little touch of mystery which 
attaclies to a mathematical investigation which can only be 
understood by the few, and is taken cai trust by the many, 
provided tlmt the author is a man who commands geneml 
confidence. While Balfour Stewart’s work on the theory of 
exchanges was too easily understood and therefore too easily 
ignored, the weak points in Kircbhoff’s developments are oidy 
now beginning to be perceived, 'Hie favestigatioms both of 
Balfour Stewart and of Kirchhoff are based on the idea of an 
enclosure at uniform temperature and the general results of the 
reasoning centre in the conclusion that the introduction of any 
body at the same temperature as the enclosure can make no 
difference to the streams of raffiant energy which we magfae 
to traverse the enclosure. This result, vhich, accepting the 
possibility of having an absolutely opaque enclosure of uniform 
temperature, was dearly proved by Balfour Stewart for the total 
radiation, was further extended by Kirchhoff, who applied it 
(though not with mathematical rigidly as is sometimes supposed) 
to the separate wavelengths. All Kirchkiff’s farther conclu¬ 
sions are based on the assumption that the radiation transmitted 
through a partially traaspareat body csui be expressed ifa terms 
of two independent factors (1) an absorption of the inddent 
radiation,and (s) the radktimi of theabserbinginedh»n,'which 
takes plau equally fa fdl directiens. It isAssiimed iorther-ffiat 
the amrptioB is proportional to the incident radiation aod^^t 
rfuay rate appscixiiWny) independent efithe teQipeintun,‘Miole 
the ladfatum ,i*> eo the a ^fasetion «fi tm tenpemture 
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only and indapendeat of theitsraperotuTe of the eBcJosnre. This 
division into absorption and radiation is to some extent artificial 
and will have to be revised when the phenomena of radiation 
are plocod on a mechanical basis. For our present purpose 
it is only necessary to point out the difficulty involved in the 
assumption that the radiation of a body is independent of the 
temperature of the enclosure. The present writer drew attention 
to this difficulty as far back as 1881/ when he pointed out that’ 
the different intensities of different spectral lines need not involve 
the consequence that in anenclosure of uniform temperature the 
enen^y is unequally jMirtitionod between the corresponding 
degrees of freedom. Wlwn the molecule is losing energy the 
intensity of each kind of radiation depends principally on the 
rapidity with which it can be renewed by molecular impacts. 
The unequal intensities observed indicate a difference in the 
effectiveness of the channels through which energy is lost, and 
this need not bo connected with the ultimate state of equil hrium 
when the body is kept at a tmiform temperature. For our 
immediate purpose these considerations are of importance 
inasmuch as they boar on the question how far the spectra 
emitted by gases are thermal effects only. Wc generally observe 
spectra under conditions in which dissipation of energy takes 
place, and it is not obvious that wc possess a definition of tem¬ 
perature which i.s strictly applicable to those cases. When, 
for instance, we olwcrve the relation of the gas contained in a 
Plu"ker tube through which an electric discliarge is passing, 
there can bs little doubt that the partition of energy is very 
different from what it would be in thermal equilibrium. In 
consequence the question as to the connexion of the spectrum 
with the temperature of the gas seems to the present writer to 
lose some of its force. We might define temperature in the 
case of a flame or vacuum tube by the temperature which a 
small totally reflecting body would tend to take up if. placed at 
the spot, but th's dcfinitiwi would fail in the case of a spark 
discharge. Adopting the definition we should have no difficult' 
in proving that in a vacuum tube gases may be luminous at very 
low temperatures, but we are doubtful whether such a conclusion 
is very helpful towards the elucidatitm of our problem. Radia¬ 
tion is a molecular process, and we can speak of the radiation of 
a molecul- but not of its temperature. When we are trying 
to bring radiation into connexiwi with temperature, we must 
therefore take a sufficiently large group of molecules and compMe 
tlieir average energies with the average radiation. The question 
arises whether in a vacuum discharge, in which only a compara¬ 
tively small proportion of the molecules are affected, we are to 
take the average radiation of the affected portion or include the 
whole lot of molecules, wliich at any moment are not concerned 
in the discharge at all. The two processes would lead to entirely 
different results. The problem, whiclv in the opinion of the 
present writer, is the one of interest and Wmore or less detoitely 
been in the minds of those who have discussed the subject, is 
whether the type of wave sent out by a molecule wily depends 
on the internal energy of that laoleciile, or on other considera¬ 
tions such as the mode of excitement. Theaverage energy of a 
snedium containing a mixture of dis^ilar elements possesses 
ki this respect only a vexy secondary interest. 

We must now inquire a little more closely into the mechanical 
conception of radiation. According to present ideas, the wave 
originates I in a d^turbaoce of electrons within the molecules. 
The efeotTEBis rtspcfisifele.for the radiation are probably few 
. and not t^edtly involved in the structure of ttm alum, whidi 
according to the view at present in favour, is itself made up 
of electrons. As tJifee is undoubtedly a oonnexksn between 
thermal motion and radiation, the energy of these electrons 
within the atom must be supposed to increase with tena^tera- 
ture.'‘’But weiendw also th^ in the complete radiation trf a 
white body the ra^tWe energy inawases,.with, the! fourth 
power of Ae absolute tempera*BFe. Henoe a part of what must 
be included in fterHial niiergy is not'Simplj proportaoiial to 
temperature as is commonly isSumed. The energy tff radiation 
Mida Mdihe'tnBdmm. aad.aati in the .molecule, .!,|h!epiat..the; 

* Phil. Mat- (1881), 12, p. 261. I ! |. 


highest temperatures ati our command it is small compared 
with the energy of tcanalatory motion, but as the temperature 
increases, it must ultimately gam the hand, anduf Uiere 
is anywhere such a temperature as that of several millioa 
degrees, the greater part of the total energy of a body will be 
.outside the atom and molecular motion ultimately becomes 
negligible compaied with it. Bu t these speculations, interestiitg 
and important as they are, lead us away from our main 
subject. 

Considering the grrat variety of spectra, which one and the 
same body may possess, the idea lies near that free electrons 
may temporarily attach themselves to a molecule or detach 
themselves from it, thereby altering the constitution of the 
vibrating .system. This is most likely to occur in a discharge 
through a vacuum tube and it is just there that the greatest 
variety of spectra is oijscrved. 

It has been denied by some that pure thermal motion can ever 
give rise to line spectra, but that either chemical action or irop^ 
of < lectrons is necessary^ to excite the regular oscillations which 
give rise to line spectra. There is no doubt tliat the impact 
of electrons is likely to be effective in this res|>ect, but it must be 
r membered that all bodies raised to a sufficient temperature are 
found to eject electrons, so that the presence of the free electrons 
is itself a consequence of temperature. The view that visible 
radiation must be excited by the impact of such an Sectrem 
is therefore quite consistent with the view that there is no 
essential difference between the excitement due to citemical or 
electrical action and that .resulting from a sufilcient increase ot 
temperature. ' 

Chemical action has frequently been suggested as beuag (t 
necessary factor in the luminosity of flame, not only in the sense 
that it causes a sufficient rise of temperature but as fumislting 
some special and peculiar though undefined stimulus. An. 
important eiqperiment by C. Gunther* seems however to show 
that tlie radiation of metallic salts in a flame has an intensity 
equal to that bclongmg to it in virtue of its temperature. 

If a short length of platinum wire be inserted vertically into 
a lighted Bunsen burner tiie luminous line may be used as a slit 
and viewed directly through a prism. When now a small bead d 
a salt of sodium or lithium is placed in tlie flame the spectrum 
of the while hot platinum is traversed by the dark absorption 
of the D lines. This is consistent with Kirchhoff’s kw and shows 
that the sodium in a flame possesses tl\e same rektive radiation 
and absorption as sodium vapour heated thermally to the 
temperature of the flames. According to independent experi- 
mants by Ikschen. the radiation of the D line srnit out by the 
sodhrm flame of sufficient density is nearly equal to that of 
a black body at the same temperature.® Other more recent 
experiments confinn the idea that the radiation ei flames is 
mainly detennined by their temperature. 

The definition of temperature given above, thou^ difficult 
in the case of a flame and perhaps still admissible in the case 
of an electric ore, becomes precarious when applied to the 
disruptive phenomena cS a spark discharge. The only sense 
in which we might be justified in using the word tem^rature 
here is by taking account of the energy set free in each dtscltatge 
and distriiuting it between the amount of matter to which 
the energy is sup;flied. With a guess iot the specific beat we 
might then calculate the maximum temperature to which ^ 
substance might be raised, if there w«»b bo loss by radktiwi 
or otherwbe. But the molecules affected by -a spark dischi^ 
ara ttot in any sense in equilibritun as regards their partition 
of energy and the word “ temperatwe ’’ osaaot thwefpro.be 
appHad to them in the ordinsury isense. >We might probabfe^ 
with advantage find .soaie d^ition of what may .be,.eglled 
“ radiation tempentnre ’’based on tbe:rejBtioiibetwe^gadi|a|iPn 
and Mbuqpitian in KirelffiQff’s .eeRK);:lmt futtl^.jn^PII^ 
barad on experimental imv6iliigiiiliumr.is .nequh^j; i „., 

j.^Umlts af Hamofiuttitiriatd liSbilatNra 
approximation we may say that g ases send put homogeneoua. 
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radiations. A homogeneous oscillation is one which for all 
time is described by a circular function such as sin(ni+a), 
t being the time and n and a constants. The qualification 
that the circular function must apply to all time is important, 
and unless it is recognized as a necessary conditicn of homo¬ 
geneity, confusion in the more intricate problems or radiation 
becomes inevitable. Thus if a molecule were set into vibra¬ 
tion at a specified time and oscillated according to the above 
equation during a finite period, it would not send out homo¬ 
geneous vibrations. In interpreting the phenomena observed 
in a spectroscope, it is necessary to remember that the instru¬ 
ment, as pointed out by Lord Rayleigh, is itself a producer 
of homogeneity within the limits defined by its resolving 
power. A spectroscope may be compared to a mechanical 
harmonic analyser which when fed with an irregular function 
of one variable represented by a curve supplies us with the sine 
curves into which the original function may be resolved. This 
analogy is useful because the application of Fourier’s analysis to 
the optical theory of spectroscopes has been doubted, and it may 
be urged in answer to the objections raised that the instrument 
acts in all respects like a mechanical analyser,* the applica¬ 
bility of which has never been called into question. 

A limit to homogeneity of radiation is ultimately .set by the 
so-called Doppler effect, which is the change of wave-length 
due to the translatory motion of the vibrating molecule from or 
towards the observer. If N be the frequency of a homogeneous 
vibration sent out by a molecule at rest, the apparent frequency 
will be N (i ± vjV), where V is the velocity of light and v is the 
velocity of the line of sight, taken os positive if the distance 
from the observer increases. If all molecules moved with the 
velocity of mean .square, the line would be drawn out into a 
band having on the frequency scale a width 2NvlV, where v 
is now the velocity of mean square. According to Maxwell’s 
law, however, the number of molecules having a velocity in 
the line of sight lying between v and v-f-dt' is proportional to 
e-^dv, where ^ is equal to^hu-; for » = « we have therefore 
the ratio in the number of molecules having velocity u to those 
having no velocity in the line of sight e-?““=e-l='22. We 
may therefore still take 2Nu/ V to be the width of the band if 
we define its edge to be the frequency at which its intensity 
has fallen to 22 % of the centred intensity. In the case of 
hydrogen rendered luminous in a vacuum tube we may put 
approximately u equal to 2000 metres per second, if the trans¬ 
latory motion of the luminous molecules is about the same as 
that at the ordinary temperature. In that case Xu/ V or the 
half width of the band measured in wave lengths would be 
or, for the red line, the half width would be o'o44 A. 
Michelson, who has compared the theoretical widening with that 
found experimentally by means of his interferometer, had to 
use a somewhat more complicated expression for the comparison, 
as his visibility curve does not directly give intensities for 
particular frequencies but an integral depending on a range 
of frequency.® He finds a remarkable agreement between the 
theoretical and experimental values, which it would be important 
to confirm with the more suitable instruments which are now 
at our disposal, as we might in this way get an estimate of the 
energy of translatory motion of the luminous molecules. If the 
motion were that of a body at white heat, or say a temperature 
of 1000®, the ve 'ocity of mean square would be 3900 metres per 
second and the apparent width of the band would be doubled. 
Michelson’s experiments therefore argue in favour of the view 
that the luminescence in a vacuum tube is similar to that pro¬ 
duced by phosphorescence where the translatory energy does 
not correspond to the osdllatory energy—but further experi¬ 
ments are desirable. The experimental verification of the 
diange of wave-length due to a source moving in the line of 
sight has been reali^ in the laboratory by A. Belopolsky and 
Prince Galitein, 1A0 aubstituted for the source an image 
formed of a stationary'dljcotlaarapidljr moving mirror, 

> Phil. Mag. (18^) . 

* Cf. Ravish, iWl. * 7 , p. 398; Michelson, Phil. 

Mag. (189a), 34, p. »8o. ’ ! 


The homogeneity of vibration may also be diminished by 
molecular impacts, but the number of shocks in a given time 
depends on pressure, and we may therefore expect to diminish the 
width of a Ime by diminishing the pressure. It is not, however, 
obvious that the sudden change of direction in the translatory 
motion, which is commonly called a molecular shock, necessarily 
also affects the phase of vibration. Experiments which will 
be discussed in § 10 seem to show that there is a difference in 
this re-spect between tlie impacts of similar and those of dis¬ 
similar molecules. When the lines are obtained under circum¬ 
stances which tend towards sharpness and homogeneity they 
arc often found to possess complicated structures, single lines 
breaking up into two or more components of varying intensities. 
One of the most interesting examples is that furnished by the 
green mercury line, which when examined by a powerful echelon 
spectroscope splits up into a number of constituents which have 
been examined by several investigators. Six companions to 
the mainlines are found with comparative ease and certainty,and 
these have been carefully measured by Prince Galitzin,® H. 
Stansfield * and L. Janicki.'’ According to Stansfield there are 
three companion lines on cither side of a central line, which 
consists of two lines of unequal brightness. 

8. Distribution of Frequencies in Line Spectra .—It is natural 
to consider the frequencies of vibrations of radiating molecules 
as analogous to the different notes sent out by an acoustical 
vibrator. The efforts which were consequently made in the 
early days of spectroscopy to discover some numerical relation¬ 
ship between the different wave-lengths of the lines belonging 
to the same spectrum rather disregard the fact that even in 
acoustics the relationship of integer numbers holds only in 
special and very simple ca.ses. Some corroboration of the 
simple law was apparently found by Johnstone Stoney, who 
first noted that the frequencies of three out of the four visible 
hydrogen lines arc in the ratios 20; 27 : 32. In other spectra 
such “ harmonic ” ratios were also discovered, but their search 
was abandoned when it was found that their number did not 
exceed that calculated by the laws of probability on the supposi¬ 
tion of a chance distribution." The next great step was made by 
J. J. Balmer, who showed that the four hydrogen lines in the 
visible part of the spectrum may be represented by the equation 
» = A(i - 4/i“), 


where n is the reciprocal of the wave-length and therefore 
proportional to the wave frequency, and s successively takes the 
values 3,4, 5,6. Balmer’s formula received a striking confirma¬ 
tion when it was found to include the ultra-violet lines which 
were discovered by Sir William Huggins ® in the photographic 
spectra of stars. The most complete hydrogen spectrum is 
that measured by Evershed ® in the flash spectrum observed 
during a total solar eclipse, and contains thirty-one lines, all of 
which agree with considerable accuracy with the formula, if 
the frequency number n is calculated correctly by reducing the 
wave-length to vacuo.® 

It is a characteristic of Balmer’s formula that the frequency 
approaches definite limit as i is increased, and it was soon 
discovered that in several other spectra besides hydrogen, series 
of lines could be found, which gradually come nearer and nearer 
to each other as they become fainter, and approach a definite 
limit. Such series ought all to be capable of being r^resented 
by a formula resembling that of Balmer, but so far the exact 
form of the series has not been established with certainty. The 
more important of the different forms suggested areas follow: 

(1) a =. A -b I -k^ (H. Kayaer and C. Range). 

(2) « = A - (J. R. Rydberg). 


» BMetin Akad. St Petersburg (1907). P- *59. 

• PhiL Mag. (September, 1909), 18, p. 372. 

• .Ann. A P*y». (1909), 29 , p. *833. 

• A. Schuster, Proc. Boy. Soc. (i88i),2i, p, 337 
» Phil. Trans. (1880), 171, p. 619- 

» Ibid. (1891), 197, p. 381. 

• The table so corrected win be foaod in G. Sidy’s Sptetrostapf 

p. 47a- , 
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^ 5 ) " “ A - ^-. (Hickn). 

In all cases s represents the succession of integer numbers. 
In the last case we must put for r either s or s+J according 
to the nature of the series, as will be explained further on. The 
first of the forms which contains three disposable constants did 
good service in the hands of their authors, but breaks down in 
important cases when odd powers of s have to be introduced 
in addition to the even powers. The second form contains 
two or three constants according as N is taken to have the same 
value for all elements or not. Rydberg favours the former 
view, but he does not attempt to obtain any very close approxi¬ 
mation between the observed and calculated values of the fre¬ 
quencies. Equation (3), which E. C. Pickering * used in a special 
case, presently to be referred to, was put into a more general 
form by Thiele,'- who, however, assumes N to have the same 
value for all spectra, and, not obtaining sufficient agreement, 
rejects the formula. J. Halm® subsequently showed that, if 
N may differ in different cases, the equation is a considerable 
improvement on Rydberg’s. It then possesses four adjustable 
constants, and more can therefore be expected from it. All 
these forms are put into the shade by that which was introduced 
by Ritz, led thereto apparently by theoretical considerations. 
As he takes N to be .strictly the same for all elements the equation 
has only three disposable constants A, a and b. It is found 
to be very markedly .superior to the other equations. Its chief 
advantage appears, however, when the relationship between 
different series of the same element is taken into account. We 
therefore turn our attention to this relationship. 

In the case of those elements in which we can represent the 
spectrum most completely by a number of series, it is generally 
found that they occur in groups of three which are closely 
related to each other. They Were called by H. Kayser and F. 
Paschen “ Haupt serie,” “ ist Nebeaserie,” “ and Nebenserie,” 
which is commonly traaslated “ Princip>al series,” “ First 
subordinate series^” “ Second subordinate series.” These names 
become inconvenient when, as is generally the case, each of the 
series splits into groups of two or three, and we have to speak 
of the second or third number of the first or second subordinate 
series. Moreover, a false impression is conveyed by the nomen¬ 
clature, as the second subordinate series is much more closely 
related to the principal series than the first subordinate series. 
The present writer, therefore, in his Theory of Optics, adopted 
different names, and called the series respectively the “ Trunk,” 
the “ Main Branch ” and the “ Side Branch,” the main branch 
being identical with the second subordinate series; the limit of 
frequency for high values of s is called the “ root ” of the series, 
and it is found in all cases that the two branches have a common 
root at some point in the trunk. According to an important 
law discovered by Rydberg and shortly afterwards indepen¬ 
dently by the writer, the frequency of the common root of the 
two Ranches is obtained by subtracting the frequency of the 
root of the trunk from that of its least refrangible and strongest 
member. In the spectra of the alkali metals each line of the 
trunk is a doublet, and we may speak of a twin trunk springing 
out of the same root. In the same spectra the lines bdonging 
to the two branches are also doublets. According to the ac«ve 
law Hie least reffangible member of the trunk being double, 
there must be two roots for the branches, arid this is found to 
be the case. In fact the lines of each branch are also doutilets, 
with oonunon difference of frequency. There are, therefore, 
two main branches and two side brajiches, bat these are not 
twins springing out of the if^e root, but j^twallel btanc^s 

S tinging out of different thongh closely adjAcbitro'^. It )iiill 
K) be noticed that the least refrangible of the doubl^ oi the 
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branches must according to the above law correspond to the 
most refrangible of the doublets of the trunk, and if the com¬ 
ponents of the doublets have different intensities the stronger 
components rnust lie on different sides in the trunk and branch 
series. This is confirmed by observation. Rydberg discovered 
a second relationship, which, however, involving the assumed 
equation connecting the different lines, cannot be tested directly 
as long as these equations arc only approximate. On the other 
hand the law, once shown to hold approximately, may be used 
to test the sufficiency of a particular form of equation. These 
forms all agree in making the frequency negative when s falls 
below a certain value s^. Rydberg’s second law states that if 
the main branch series is taken the numerical value of 
corresponding to s^., is equal to the frequency of the least 
refrangible member of the trunk series. 

The two laws are best understood by putting the equations in 
the form given them by Rydberg. 

For the trunk series write 

»x __I I 

S' (I + irP 

and for the main branch aeries 

H" {i + ft)* {s + a)^ _ 

Here ft, a and N are constants, while s as before is an integer 
number. 

The difference between the frequencies of the roots (sb>os) is 
given by 

This is the first law. 

If further in the two equations we put i = i, we obtain : 

This is the second law. 

As lias already been mentioned, the law is only verified very 
roughly if Rydberg’s form of equation is taken as correctly re¬ 
presenting the scries. The fact that the addition of the term iSitro- 
ducod by ^tz not only gives a more satisfactory representation 
of each series, but verifies the above relationship with a much 
closer degree of approximation, proves that Ritz’s equation forms 
a marked step in the right direction. According to him, the follow¬ 
ing equations represent the connexion between the lines of the three 
related scries. 


Trunk series: ± ?£ s 
N 


U 4-^Oi -f b/s*f “ [I -5 + a' -b b'Ki-sff 

Main Branch Series: ± ^ 

N [z+oT+W? lr+a* + b^/r*f 

Side Branch Series: ± =.- - - > _- 

[z+tti+b/z*? ts + c+7tj^ 

Here s stands for an integer number beginning with 3 for the 
trunk and 3 for the main branch, and r represents the succession 
of numbers i'3, 3'5, 3-5, &c. As Ritz pomts out, the first two 
equations appear only to be particular cases of the form 


H “ (s + a)' (r + »)* 

in which s and *• have the form given above. In the trunk series 
s has the p^icular value i‘5, and in the main t^nch series s 
has the particular value 2, but we should expect a weaker set of 
lines to exist corresponding to the trunk series with r = s'S or 
corresTOnding to the main branch series with s = 3, and in fact 
a whole succession of such series. Taking the trunk and maiTi 
branch series, we find they depend altogether on the four constants: 
a,, 6, a*, M, while H is a universal constant identical with that 
deduced from the hydrogen series. As an example of the accuracy 
obtained we give in the following table the figures for potassium. 
The lines of the trunk aeries are double, butfor the aake of shortness 
the least refrangible component is here omitted. 

Spectrum of Potassivm, 
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W. M. HicJu > lias modiildd Rydhargla equation in a w^y Minifer 
to that ol dUU as shown by (5) above. This lonn has the advantage 
that the Constants of the equation when applied to the spectra oi 
the alkali tnetiaOs show matkod-rogdlaritles. The most watensive 
«eri« Which has yet been ofaservnd is that .of the trank reetins of 
sodium when it is observed as an alisuiption .spectrum; li. W- 
Wood lias,In that case measured as many as.50 lines belonging to 
this series. 

The ditferent eerios have certain dharacterietics Winch they seem 
to maintaiu wherever they have been .obtaimed. Thus the tninlc 
series coniusts of lines which are easily levorsed, while those of the 
side branch are nebulous. The lines of the trunk seem to appear 
at lower tcmperatirrcs, Which may account for the fact tliat it can 
be olMorved as absorption 'linos. If we oonipare together tlio 
rpectra of the alkali metals we find that tlie doublets of the 
branch scries sejiaxate more and mure as the wavedcngtli increases. 
Rougldy speaking the diUcrence in frequency is proportional to 
the sqnare of the atomic weight. Taking sodium and lithium, wo 
find in this way that file Irtbium lines ou^t to be double and sepa¬ 
rated, by 7 A. Tlujy have not, however, so far as we Ituow, been 
resolved. The roots of the three series have frequencies which 
diminish as the atomic weight increases, but not according to any 
simple law. 

In the case of other metallic groups similar series have also been 
found, but wliile in the case of the alliali group nearly the whole 
spectrum is represented by tlio combined set of throe sories, such 
is not Die case with other metals. The spectra ol magnesium, 
calcium, zinc, cadmium and mercury give the two branch series, 
and each series is repeated three times with constant difference 
of frequency. In these elements the doublets of the alkali scries 
are tliercloro replaced by triplets. Strontium also gives triplets, 
but only the side branch series lias been dbserved. In the spectrum 
ol barium no series has yet been recognized. The spectmm of 
helium has been very carefully studied by Eur.gc and Pascheu. 
All its linos aiT.aag«i them.selvcs in two families of scries, in otlicr 
words the siiectrum looks like that of the supo^osition of two 
spectra similar to those prcstaitud by tlie alkali metals. Eacii 
family consists of the trunk, main liranch and side branch. The 
conclusion which was originally drawn from this fact that Jioliura 
is a mixture of two gases has not bron confirmed, as one of the 
spectra of oxygon is similariy constituted. 

We must refer to Kayscr and Itungc's HaitSbtich for further 
details, as well as for information on other spectra such as those of 
silver, thallium, indium and manganese, in which series lines have 
been found. 

Before leaving the subject, wc return for a moment to the spectrum 
of hydrogen. In 189(1 Pi'ofossor E. C. Pickering discovered in 
the structure of the star { Puppis a scries of lines which showed 
a remarkable similarily to that of hydrogen, having the same root. 
Kaysor on examining the spectrum recognized the .fact that the 
two sories were related to each otlier like the two branch series, 
and this was subsequently confirmed. If we comi>aic Balmer’s 
formula with the general equation of Ritz, wc find that the two 
can be made to agree if the ordinary hydrogen spectmm is that of 
the side branch series and the constants a>, b, c and d are all put 
equal to zero. In that case the main brancli is found to represent 
the new series if a‘ and b' are also put equal to zero, so that 
. tOr I t 

where r takes successively the values i -5, 2'S, 3'5. A Icnowledge of 
the constants now determines the trunk series, which should be 

The least refrangible of tile linos of this series should have a wave- 
• length 4f>87'88, and a strong line of this wave-length has indeed 
been found in the spectra of stars which arc made up oX bright 
lines, as itlso in the spectra of .some nebulae. It seems remarkable, 
however, that we should not have succeeded yet in reproducing in 
the laboratoiy the trunk Mid main branch of the liydrogen spectrum. 
If the fpectii In question really belong, to hydrogen, 

CoBsWeTing tiw 'corf^lexity erf the sub5eot it is not surprising 
that “Sle efforts' to eonnto theoretickllj tJie possible per^s 
of the atom considered as a \qbrating system have met with no 
considerable success. Two methods df investigation are avail- 
. tiip .oae endeavours to determine the conditions which 

■are con s i s t e nt with our I mowl e dg e-ef atoimc-cMistitution drived 
, frem other sources and lead to ^sterns of wibmtion similar to 
■ those acttad^Otti. We fra^httheftliope to particatizula 
' conjijipns mondomplete 

test, j lAn attolW in ithattliroc^on >has been made .^th 
! partial success by :|. » Jettts,* Who «howed tSntt <1 -dieMke 
j constitution of itbei the' ^injg i^ectrictHjt 

* Prtc Jby. Soe, (1909}, 8}, p. aiStatlStiiO^. 'V 
pu i. jKy. (191)1) . a, p.%111.' ^ 


.-Would lead tia ayi^ms of periods not unlike those of a secies of 
lines such as is given by observation. The other method ^rts 
from the observed values of 4w periods, and establishes a differ¬ 
ential equation from which tlicse periods may he derived. 'This 
is done in the hope that 'some thwretical -foundation may then 
be found for the equation. The pioneer in this direction is E. 
Riecke,^ who ideduced a differential equation of the icth order. 
(Kite in the jpaper Already mentioned follows in the iootateps of 
.Kieeke and-elakirates the argument. On the whole it seems 
probable tiuitithe system of moiving electrons, which according 
to a monkirn theory constitute rise atom, is not-directly con¬ 
cerned in thermal radiation, which would rather be due to a few 
more loosely (connected electrons hanging on to the atom. 
The difficulty that a number of spectroscopic lines seem to 
involve at lea^t an «qu(J number of electrons may be gol over 
by imagining tliat the atom may pre.sent severai positions of 
equilibitium to the electron, which it may occupy in turn. A 
collision may be able to throw tlie electrons from one of these 
positions to another. According to this view the different 
lines are given out by different molecules, and we should (have to 
'take average over a number of molecules to obtain the complete 
spectrum, just as we now take averages of energy to obtain the 
temperature.* If it should be confirmed tliat the period called 
N in-the above investigation i.s -the same for all elements, it must 
be intimately connerted witii the structure of the electron. 
At present the quantity ofeloctricily it carries, and also its mass, 
may be determined, and we can therefore derive units of length 
and ©f roa-ss from our electrical measurements. The quantity 
N miy serve to fix tlie third fundamental unit. One further 
point deserves notice. Lord Rayleigh,° who has also in¬ 
vestigated vibrating systems giving series of lines approaching 
a de&ite limit of “ root,” remarks tliat by dynamical reasoning 
we are always led to equations giving the square of Uie period 
and not tlve period, while in tlie equation representing spectral 
scries the simplest results are obtained for tlie first power of the 
jXiriod. Now it follows from Rydberg’s second law, pul on a 
more accurate basis by Ritz, tliat in one case at any rate a ntga- 
tm period lins rcalily and must be interpreted just as if it were 
positive. Tliis looks indeed as if the square of the period were 
Uie determining quantity. 

9 . Disirxbution oj Frequencies in Band Spectra. —In many eases 
the spectra of molecules consist of lines so closely ruled together 
in groups as to give the appearance of continuous -bands unlc.ss 
liigii resolving powers are emploj'ed. Such spectra -seem to be 
characteristic of complex molecular structure, as they appear 
when compounds arc raised to incandescence without decom¬ 
position, or when we examine the absorption spectra of vapours 
such as iodine and bromine and other cases where we know that 
the molecule consists of more than one atom, llie -bands 
often appear in groups, and such spectra containing groups of 
bmids -when 'Viiewed thrtwigh .small spectroscopes sometimes 
give the appearance of the ffutings of ooluinns> Hence the name 
‘‘fluted spectra,” which is sometimes apj^ed. Each band, 
as has been stated, is made up of lines indicating higWy homo¬ 
geneous vibrations. A systematic study of the distribution 
of frequencies in-these bands was first meale by H. Deslandres,* 
who found that the successive differences in Ihe feequencies 
formed on arithmetical progression. 


If s Tepresents -the series of integer inrtnboiB the -dietAUlion 
o( iseqocncy may be sepresented by 

were 'C -and B are -coaetants. The- brieMest lj»e, for Which s ««10, 
isj .oalted the ■" bqad " ^ -the Iwpd; and as s inewases the lines 
(liBiuiish in intensity. 'Tho Tiapil faftes towards the red or violet 
acfcoraing as Ats^iftttVe ornegiriVe, and the appearance is sofiie- 
tiSteS'Odmp&saMailby tl«'9sit«>btet«ev8ml'eats m tines istartiiiwm 
(ideDti(»doriclcni^.adibiisia(t hdeits. -.TBsioqusililoa.'wtiiQkekpiistsed 
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tiot cpltv 1ceep up tttth the methemstical expression but tend to 
become more equal. The distances between the two fiwt linos it 
A and is small compared "with the Irequoncy itself, which is B. 

' U this is the case it is obvious that an equation of the farm 


does, for small values of c, becomes identical with Beslandies’ 
equation, a representing a constant which is large compared with' 
unity. If we wish to be more general, while stilt adhenng to 
Itesfandres' law ae a ooiroct representation of the freqnenciss when 
E is smsll, we may write 


*1 




whore n is an addiUoaal constant. 

We have now reduced the law for tlis bauds to a form which we 
have found applicable to a series of lines, but with this import^t 
difieronce, that while a in the case of line spectra i.s a small corrective 
term, it now forms the constant on which an essential factor in the 
iq>pearanoo of the band depends. Halm,‘ fo whom we owe u 
careiul comparison of the above equation with the observed fre¬ 
quencies in a great number ol spectra,- attached pcihaps too much 
Weight to the fact that it is capable of representii^ both line and 
band spectra. It is no doubt imjxMrtant to recognize that the two 
lyi'es of spectra seem to represent two extreme casus of one formula, 
the significant clilterence being that in the line spectrum the distance 
between linos diminishes as we recede from the head, while in the 
L.vM- of the b.ind it increases, at any rate to begin with. But, on 
the other lumd, no one pretends to liavc found the rigorous expression 
fur the law, and the apprcqiriate approximation may take quite 
different forms when constants which are latge in one ease are small 
in the other. It would not thcridore be conxict to push this agree¬ 
ment against Ritz’s expression, which is not applicable to bands. 

A discussion of band spectra on a very broad basis was given 
by Tliiele,'* who recommends a formula 


„ _ go + ?i (■'=+«•) +.+ 7r(r -f e)- 

to + t2s+c}+ . . . . -^-pAs-tcY 


where s as before represents the integer numbers and the other 
quantitks involved are constants. If r = i, we obtain Pickering|s 
equation, which is the one advocated by Halm. Equations of this 
form have received a strilcing observational verification in so far 
as tliey predict a tail .or root towards which the lines ultimatidy 
lend when s is increased indefinitely. This fact bribes over the 
distinction between the band and line sjiectra. The distance 
between the lines measured on the frequency scale does not, aocoitl- 
ing to the equation, increase indefinitely from the head downwards, 
but has a maximum which, in Pickering's form as written above, 
is reached when (s -|- g)* = |a. This gives a real value for s 
only when a is positive. If a is negative the frequency pa.sses 
through infinity and tbs maximum distanco between the lines 
occurs there, if we only assign positive values to n and a, the band 
lades away from the head, the lines at first increasing in distance. 
It appears from the observations of A S. Kiqg’ tliat in the case 
of the so-called spectrum of cyanogen these tans can be observed. 
It a xegativo vaJuo of tine frequency is adaiittod, more complicated 
ufiocts may be predicted. A band might in that case lade away 
towards zero frequencies, and as s iocroases, rotoru xigain from 
infinity with diminislilng distances, the head and the tail jjointiug 
in the same direction; or with a different value of consfcmts a 
band might fade away towards infinite frequencies, then return 
through the whole range ol the spi^trum to zero frequencies, and 
once more return with its tail near its head. The same baud may 
therefore cross its own head on the return journey. If we adopt 
Thiele's view tJiat each band is accompanied by a second branch 
lor which s has negative values the comqilication is BtfJl furtber 
increased, but there does not seem to be sufficient reason to adopt 
this view. 


TO. Effects of Varying Physied Conditions .—^Thesamespectruin 
nuiy show diSerences according to the jrfiysical cemditions 
under which the body emitting the spectrum is placed. 1%e 
main effects we have to discuss are (i)a symmetrical widaiing, 
(2) a shift of wave-length, which when it accompai^ ef^imision 
in both directions may appear as an tmsyinmmHod widening, 
.(3) a chs.nge in the relative intensities of the hues; 

As typical examples ilfaxstrafnng the isets to be exphunOd, 
the following be mentioned. . ^i() When a >stidium 'sait< is 
placed'in ia Bunsen twnersnsuffideiit'ipiaiitity the yettowlnes 
are widened. When theananipt of Itmuaou-weittor is sraaB the 
lines renmin narrow; (h)E{ iaq>)iiik)b»seBttiitough a-FUldber 
tubeeimtaiisBigfaydlrogen tiwiinto aueteidenad sAemthepsesaort 


> Trans. Roy. Soe. Edin, I 
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is increased, (ic) Under moderate ipressnres the lines of hydrogen 
may be widenod by powerful spwks taken from a coodensert 
(d) If a spark be taJten from an electric condenser thrmigh 
air, both the lines of oxygen and nitrogen are wide ccanpamd 
with what they would be at low pressures. But a mixtmie of 
nitrogen and oxygen containit^ on^ little nitrogen will show 
the nitrogen lines narrow and similarly narrow oi^gen lines 
may be obtained if the quantity of oxygen is reduced. (<) If 
a spark be taken from a solution of a salt, e.g. lithium, the 
relative intensities of the linos are different according as the 
solution is concentrated or dilute. (/) The relative intensity 
of lines in the spark taken from znetallie poles may be altered 
by the insertion of greater or smaller capacities, similarly .the 
relative intensities are different in arc and spark speotna. i^) 
increased pressure ncariy always dimiiiishes the frequency 
of vilnration, but this effect is generally of a smaller <eadier of 
magnitude than the widening whidi t^s place in the other 
cases. In investigating the effects of mixture on the wideoiag 
of lines in absorption spectrum, R. W. Wood discovered some 
interesting effects. The cadmium line having a wave-length 
of 2288 A broadens by pressure equally in both directions, 
but if mercury be added the broadening is more marked on the 
less refrangible side. 

The discussion as to the causes of this widening lias~tunied 
a good deal on the question whether it is primarily due to changes 
of density, pressure or temperature, but some confusion has 
been caus^ by the want of proper d^iiition of terms, f-or the 
cause of .this the writer of f 3 »e present article is jointly with others 
at any rate partly responsible, and dearness of ideas can only 
be re-established by investigating the mechanical causes of the 
effect rather than by applying terms which refer to a different 
order of physical conceptions. 

The facts, as quoted, point to the closeness of the packing of 
molecules as the factor which always accompanies aito perhaps 
causes the widcnii^ of lines. But is this alone sufficient to 
justify us in assigning the widening to increased density? 
Increased density at the same temperature means in the first 
place a reduction of the average distance between the mole- 
cillcs, but it means also a reduction in the mean free path and 
an increase in the number of impacts, llie question is: which 
of these three factors is significant in the explanation of the 
widening ? If it is the average distance iire^ective of lengtit 
of path and of number of impacts we should be justified in as¬ 
cribing the effect to density, but if it is the cumber of impacts 
it would be more reasonable to ascribe it to pressure. Ilie 
question could not be settled by experiments made at the same 
temperature, and if the tempera.ure is altered the question os 
complicated by the distinction which would probably have to 
be drawn between the number of collisions and their intensity. 
Experimentally we should be confined to a strict investigation 
of absorption spectra, because in tlie electric discharge tempera- 
i ture has no definite meaning, and vwiations of pressure and 
density are not easily measured. 

Assuming for a -mtHsent the change to be one of density and 
leaving out of account the pressure shift, the caste (s) tmd (/) 
point to the fact that it is the closeness of packing nf .nHttfor 
moleouies which is effeetiye, the number of oxygen raolecDles 
per cubic centimetre determines the width Of Ae .oxygen fines, 
though nitrogen moleculeg may be mixed with tliem withmt 
matorudly affecting the appeomnee. Experiment <<) is, however, 
generally taken to mean thsit this .^entss iff p^ing cannot 
to .the sole detenaining tcause, to it is wgued that if lx eleswd 
vacuum tube can show both wide .and sianow lineaocoaodiBg 
to the otode of discharge, siensitjp.sffoae cawut acooant. for 
Ae' change. But this atgwncM rix.ttot 'COBdusiv%:figr Utoigh 
the tottfl nomberof hydrogeh"n«ffisci)ifcs 'is fixed 
is enclosed, yet the Dumber, of.ifrvaiBous mcleeiiles may vary 
with Ae condition. These'Aat oare not'iai^ous may, if 
Aey do not contoin the stole Vibratingbehave fike 
inert moleddl^. battery is 

sent through a tube contmi^ Itjndrdga^ilmn^ of curroit 
- umply means increase in tto andratvof tkskidrhkh take part 
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in the discharge, except within the region of the kathode glow. 
Each molecule need not radiate with increased energy, but the 
more brilliant emission of light may be due to the greater 
number of particles forming similar vibrating systems. 

When we compare together electric discharges the intensity 
of which is altered by varying the capacity, we arc unable to 
form an opinion as to whether the effects observed arc due to 
changes in the density of the luminous material or changes of 
temperature, but the experiments of Sir William and Lady 
Huggins’ with the spectrum of calcium are significant in 
suggesting that it is really the density which is also the deter¬ 
mining factor in cases where different concentrations and different 
spark discharges produce a change in the relative intensities 
of different lines. 

The widening of lines does not lend itself easily to accurate 
measurements; more precise numerical data are obtainable by 
the study of the displacements consequent on increased density 
which were discovered and studied by W. J. Humphreys and 
J. F. Mohler. In the original experiments®’ the pressures could 
only be increased to 15 atmospheres, but in a more recent work 
Humphreys,® and independently DufReld, were able to use 
pressures up to 100 atmospheres. The change of frequency 
(dn) for a series of lines which behave similarly is approximately 
proportional to the frequency («) so that we can take the fraction 
dnjn as a measure of the shift. It is found that the lines of 
the same element do not all show the^same shift, thus the 
calcium line at 42*3 is displaced by 0‘4 A by 100 atmospheres 
pressure, while the H and K lines are only displaced through 
about l\alf that amount. Duffield finds that the iron lines 
divide themselves into three groups with pressure shifts which 
are approximately in the ratio 1:2:4. Curiously enough this 
is also approximately the ratio of the displacements found by 
Humphreys in the trunk series, the side branch and main branch 
in the order named, in cases where these displacements have 
been measured. It was believed that band spectra did not 
show any pressure shift, until A. Dufour^ discovered that the 
lines into which the band spectra of the fluorides of the alkaline 
earths may be resolved widen towards the red under increased 
pres.sure. 

Let us now consider the causes which may affect the homo¬ 
geneity of radiation. We have first the Doppler effect, which, 
according to Michclson’s experiment, is the chief cause of the 
limit at very low pressures, but it is too small to account for the 
widening which is now under discussion. We have further to 
consider the possibility of sudden changes of phase during an 
encounter between two molecules, and we can easily form an 
estimate of the amount of apparent widening due to this cause. 
It is found to be appreciable but smaller than the observed 
effects. 

Shortly ate the discovery of pressure shifts A. Schuster® 
suggested that the proximity of molecules vibrating in the same 
period might be the cause of the diminished frequency, and 
suggested that according tq this view the shifts would be similar 
if the increase of density were produced by the presence of 
molecules of a different kind from those whose lines are being 
examined. Though there is no absolutely conclusive evidence, 
no experiments hitherto have given any indication that the nature 
of the gas producing the pressure has any effect on the amount 
of shift. G. F. Fitzgerald® suggested as an alternative explana¬ 
tion the change of inductive capacity of the medium due to 
increased density. J. Larmor^ developed the same idea, and 
arrived by a very simple method at an approximate estimate 
of the shift to be expected. 

If the medium which contains the vibration is divided into a 
Where equal to. A times the molecular vitaatiem outside of which 
the effects of these molecules may be averaged up, so that its 


» Attrofikyi. Jomn. (1876), 3, p. 114. 
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inductive capacity may be considered uniiorm and equal to K, 
the irequency of the vibration is increased in the ratio of the 
square root of 1 — A - »" + — K -'J to 1. Here « represents an 

integer which is 3 if the vibration is a simple doublet, but may 
have a higher integer value. If K has a value nearly equal to 
unity, the pressure shift is * A -a» + «(K — i), and it is significant 

that for different values of n the shifts should be in geometric 
ratio, because, as stated above, the ratio occurring in the amounts 
observed with different lines of the same element are as 1 : 2 : 4. 
The question is complicated by the fact that in the cases which have 
been observed the greater portion of the metallic vapour vibrates 
in an atmosphere of similar molecules, and the static energy of the 
field is determined by the value of K applicable to the particular 
frequency. It would therefore seem to be more appropriate to 
replace i — K - > by where ^ is the refractive index; 

but this expression involves the wave propagation for periods 
coinciding with free periods of the molecules. Close to and on cither 
side of the absorptive band /i® has large positive and negative 
values, and if the above expression remains correct the change of 
frequency would, close to the centre of absorption, be ^ A 
which for « = 3 and A = 10 is i /2000, or 500 times greater than the 
observed shifts, but this represents now the maximum displacement 
and not the displacement of the most intense portion of the radia¬ 
tion. There is a region within the band where #1 = 0, and this 
would give an infinite shift in the opposite direction. We there¬ 
fore .should expect a band in place of the line, which is tlie case, 
but our calculation is not able to give the displacement of the 
most intense portion, which is what we require for comparison with 
experiment. 

The effects of resonance have been studied theoretically by 
Prince Galitzin® and later by V. W. Ekman.® The latter 
obtains results indicating no displacement but a widening. 
He concludes an interesting and important investigation by 
giving reasons for believing that the centre of a widened line 
radiates with smaller energy than the adjacent parts. Hence 
the apparent reversals so frequently observed in the centre of a 
widened line may not be reversals at all but due to a reduction 
in luminosity. Ekman quotes in support an observation due 
to C. A. Young, according to which the dark line observed in 
the centre of each component of the sodium doublet in a 
Bunsen burner is transparent to a radiation placed behind. It 
should not be difficult to decide whether the reversals are real 
or fictitious. 


Leaving the consideration of radical changes of a vibrating 
system out of account for the present, the minor differences 
which have been observed in the appearances of spectra under 
different sparking conditions are probably to a large extent-due 
to differences in the quantities of material examined, though 
temperature must alter the violence of the impact and there 
is a possible effect due to a difference in the impact according 
u the vibrating system collides with an electron or with a body 
of atomic dimensions. 

A. Schuster and G. A. Hemsalech have observed that the 
insertion of a self-induction in a condenser discharge almost 
entirely obliterates the air lines, and the same effect is produced 
by diminishing the spark gap sufficiently. The explanation of 
these facts presents no difficulty, inasmuch as during the sudden 
discharge which takes place in the absence of a self-induction 
the metallic molecules have not sufficient time to diffuse through 
the spark gap; hence the discharge is carried by the gas in 
which it takes place. When, however, the time of discharge is 
lengthened, the conditions of the arc are more nearly 
approached. When the spark gap is small the sudden 
evaporation of the metal has a better chance of filling the 
interval between the poles, even without the introduction of a 
self-induction. 

Enhanced lines are lines which appear eWefly near the pole 
when strong spark discharges are used. Their presence indicates 
the characteristic difference between the spark and the arc. 
The name is due to Sir Norman Lockyer, who has studied these 
lines and drawn the attention of astronomers to their impor¬ 
tance in interinetiiig stellar spectra. These lines in the case 
of the spark cannot be due entirely to the increased mess of 
vapour near the poles, but indicate a real change of spectnun 
probably connected with a higher temperature. 

• iiw. (1893). SS. P-78,. . 

• Ann. d. Phys. (1907)., 34, p. 3 ®fc .. 
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11. Molecular Veloeities.—k. Schuster and G. A. Hcmsalech* 
have measured the velocity with which the luminous molecules 
are projected from metallic poles when a strong spark is passed 
through the air interval which separates the poles. The method 
adopted consisted in photographing the spectrum on a film 
which was kept in rapid motion by being attached to the front of 
a rotating disk. The velocities ranged from about 400 to 1900 
metres, the rnetals of small atomic weight fpving as a rule the 
higher velocities. In the case of some raetds, notably bismuth, the 
velocity measured was different for different lines, vdiich .seems 
intelligible only on the supposition that the metal vapour 
consists of different vibrating systems which can differ with 
different velocities. C. C. ^enck® subsequently conducted 
similar experiments, using a rotating mirror, and though he 
put _ a different interpretation on the effects, the main con¬ 
clusions of Schuster and Hemsalech were not affected. These 
have further been confirmed and extended by the experiments 
of J. T. Royds made with the same rotating disk, but with im¬ 
proved optical appliances. The photographs taken by Royds 
show the separate oscillations of each spark discharge even when 
the circuit only contained the unavoidable capacity of the leads. 
It was found that during the successive electried oscillations 
the metallic lines can be observed to stretch farther and farther 
away from the poles, thus giving a measure of the gradual diffu¬ 
sion of the metal. The subject wants further investigation, 
especially with a view to deciding the connexion between the 
molecular rush and the discharge. While some of the phenomena 
seem to indicate that the projection of metallic vapours into 
the centre of the spark is a process of molecular diffusion 
independent of the mechanism of the discharge, the different 
velocities obtained with bismuth, and the probatnlity that the 
vibrating systems are not electrically neutral, seem to indicate 
that the projected metallic particles are electrified and play some 
part in the discharge. 

12. The Zeeman Effect. —^The change of frequency of oscilla¬ 
tion of radiating molecules placed in a magnetic field, which 
was discovered by P. Zeeman, and the observed polarization 
of the components, are all beautifully explained by the theory 
of H. A. Lorentz, and leave no manner of doubt that the radiating 
centres are neptive electrons. The fact that in certain simple 
cases where a line when looked at equatorially splits into a triplet, 
the ratio of the charge to the mass is found by Lorentz’s theory 
to be equal to that observed in the carrier of the kathode ray, 
shows that in these cases the electron moves as an independent 
body and is not linked in its motion to other electrons. On 
the other hand, most of the lines show a more complicated 
structure in the magnetic field, suggesting a system of dectrons 
rather than a single free corpuscle. The question has been 
fully discussed by C. Runge in the second volume of Kayser’s 
Handbuch (see also Magneto-Optics), and we may therefore 
content ourselves with the mention of the law discovered 
by Th. Preston that all. the lines of the same series show 
identical effects when measured on the frequency scale, and 
the fact recently announced by Runp • that even in the more 
complicated cases mentioned some simple relation between tte 
distances of the components exists. If a is Ae distance shown 
by the normal triplets the type of separation observed in the 
line Dj shows distances from the centrd line equal to 0/3,30/3, 
50/3, while the type of D, gives 20/3, 4fl/3. In all oferved 
cases the distances are multiples of some number which itself 
is a sub-muitipje of a. The component lines of a t^d spec¬ 
trum do not as a rule give the Zeeman effect, and this seems to 
be connected with their freedom from pressure shi^, for when 
Bufour had shown that the bands of the fluoride of eddum 
were sensitive to the magnetic field, R. Rossi* could show 
that they were also sensitive to pressure. 

13. IdentifieaHon of Spectra.—Ihk interpretation of spectro¬ 
scopic observation seemed very simple when Kirchhi^ and 

> Phil. Trans. (l^), tQo, p. l8g, 

* Astrophys. Jown. (lopt), 14, p. isfi, 

* Phys. ZriUchnft, 8, p. 225. 

* Proc. Roy. Soc, (1909), 82, p, 518k 
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Bunsen first announced their discovery, for according to their 
view every combination of an element showed the characteristic 
spectrom of its constituent atoms; it did not matter aco'rding 
to this view whether a salt, e.g, sodium chloride, introduced 
into a flame, was dissociated or not, as in either case the spec¬ 
trum observed would be that of sodium. It was soon found, 
however, that compounds possess their own characteristic 
•spectra, and that an element may give under spedal conditions 
of luminosity several different spectra. When we now speak of 
the identification of spectra we like to include, wherever possible, 
the identification of the particular compound which is luminous 
and even—though we have only begim to make any progress 
in that direction—the differentiation between the molecular or 
electronic states which yield the different spectra of the same 
element. 

One preliminary question must first be disposed of. The 
fact that the gases with which we are most familiar are not 
rendered luminous by being heated in a tube to a temperature 
well above a white heat has often been a stumbling block and 
raised the not unreasonable doubt whether approximately 
homogeneous oscillations could ever be obtained by a mere 
thermal process. The experiment proves only the transparency 
of the gases experimented upon, and this b confirmed by the 
fact that bodies like bromine and iodine give on heatil% an 
emission spectrum corresponding to the absorption spectrum 
seen at ordinary temperatures. The subject, however, re¬ 
quired further experimental investigation, which was supplied 
by Paschen. Poschen pro\'cd that the emission spectra of 
water vapour as observed in an oxyhydrogen flame and 
of carbon dioxide as observed in a hydrocarbon flame may 
be obtained by heating aqueous vapour and carbon dioxide 
respectively to a few hundred degrees above the freezing point. 
The same author proved that a sufficient thickness of layer raised 
the radiation to tliat of a black body in agreement with Ki^- 
hoff’s law. The spectra ei^rimented on by Paschen were 
band spectra, but as these split up mto fine lines the possibility 
of homogeneous radiation in pure thermal oscillation may be con¬ 
sidered as established. Paschen’s observations originated in the 
desire to decide the question raised by E. Pringsheim, who, by a 
series of experiments of undoubted merit, tried to establish that 
tne emission of the line spectra of the alkali metals was invari¬ 
ably associated with a reduction of the metallic oxide, fting- 
sheim seems, however, to have modified his view in so far as he 
now seems to consider that the spectra in question might be 
obtained also in other ways, and to attach importance to the 
process of reduction only in so far as it forms an effective inciter 
of the particular spectra. In spite of the fact that C. Freden- 
h^n has recratly attempted to revive Pringsheim’s original 
views in a modified form—substituting oxidation for reduction— 
we may consider it as generally admitted that the origin of 
spectra lies with vibrating systems which are definite and not 
dependent on the method of incitement. These systems may 
only be ^mi-stable, but they must last a sufficient length of 
time to give a train of waves having a length correspondmg to 
the observed homogeneity of the line. 

In many cases there is a considerable difficulty in deciding 
whether a partiailar spectrum belongs to a comtmund body 
or to one of the elements composing the compounm Thus one 
of the most common spectra ls that seen at the base of every 
candle wd in every Bunsen burner. Everylxidy agrees that 
carbon is necessary for its appearance, but some believe it to be 
due to_a hydrocarbon, others to carbon monoxide, and others to 
volatilized cvbon._ There is a vast amount of literature on tite 
subject, but m spite of the difficulty of conceiving a luminous 
carbon vapour at the temperature of an ordinary carbon flame, 
the evidence swms to show that no other element is neoessary 
for its production, as it is found in the spectrum of pure carbon 
tetrachloride and certainly in coses where chlorine u estcluded. 
•Another much disputed spectrom is that giving the bani which 
appear in the electric arc; k is most frequi^tly ascribed to 
cyanogen, but occasionally also to carbon vapdur. 

Compounds generally show spectn oi reswaUe bands, and 
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ii.an elementary body shows a spectrum of the same type we 
Kreprobably justified in assuming it to be due to a complex mole¬ 
cule. But that it may be given the ordinary diatomic 
nuriecule is exemplified by oxygen, which gives in ^ick layers 
by absorption one of the typieal sets of bands which were used 
by Deslondres and others to investigate the laws of distribution 
of frequencies. These bands appear in the solar spectrum 
as we observe it, but are due to absorption by the oxygen 
contained in the atmosphere. 

If oxygen is rendered luminous by the electric di charge a 
series of spectra may be made to appear. Under different 
conditions we obtain (a) a continuous spectrum most intense 
in the yellow and green, ( 4 ) the spectrum dividing itself into two 
families of series, (c) a spectrum of lines which appears when a 
strong spark passes through oxygen at atmospheric pressure, 
(d) a spectrum of bands seen in the kathotlo glow. We have 
therefore five distinct spectra of oxygen apar from the absorp¬ 
tion spectra of ozone. To explain this great variability of 
spectroscopic effects we may either adopt the view ihat mole¬ 
cular aggregates of semi-stable nature may be found in vacuum 
tubes, or that a molecule may gain or lose one or more additional 
electrons and thu.*! form new vibrating systems. It seemed that 
am important guide to dear our notions in this direction could 
be obtained through the discovery of J. Stark, who examined 
the spectra of the so-called “ canal-rays ” (Canales'rahhn). 
These rays are iipjwsrently the trajectories of positively charged 
pnrticles having masses of the order of magniti.de of the gaseous 
raolecules. Stark discovered that in the case of the series 
spcotruni of hydrogen and of cdlier similar spectra the lines were 
displaced indicating high velocities; in other cases so displace¬ 
ments could be obser\'«d. The condusion seemed natural that 
the spectra which showed the Doppler effect were due to vibra¬ 
tory systems wliich had an excess of positive charge. More 
detailed exanrinations of the “ cMial-rays ’’ by J. J. Thompson 
and others have shown however that they contain both neutral 
and charged niolecules in a relative proportion which adjusts 
itself continuously, so tliat even neutraJ molecules may partake 
of tlie teanslatory motion which they gained while carrying a 
charge. No conclusion can therefore be drawn, as Stark ^ has 
more recently pointed out, respecting the charge of the mole¬ 
cule which emits tlie observed spectrum. Nevertheless, the 
subject is well worth further investigation. 

Previous to Stark’s investigation P. Lenard “ had concluded 
that the carriers of certain of the lines of t he flame .spectra of the 
alkali metals are positively charged. He draws a distinction 
between tire lines of the trunk .series, towbichhe assigns neutral, 
and the lines of carriers, the two branch series of which arc 
electrically charged. The numerical relatksis existing between 
the trunk aeries and tlie brant h scries makes it somewhat 
difficult to believe that they bclmg to different vibrating 
systems. But while we should undoubtedly hesitate on tliis 
ground to adopt Fredenhagem’s“ view that the two branch 
series belong, to. the element itself and the trunk secies to a 
pceeess of; oxidation, we cannot press the argument a^inst 
the view of Lenard, because the addition or subtraction of 
aa electson introduces two vibrating systems which am still 
conneL'ted witli eacli other and some numerical relationship is 
probable. Whatever ideas we may form on this point, the 
observations of Stark dnd Siegl '* have shown that there is a 
Doppler effect, and therefore a positive charge,, for one of 
the ImeB.of ,ithe trunk series of pikassinin, and E. Dorn* has 
found thp Doppler effect with a nunffier of lines of helium, 
.whkhf tontenn representatives of the trunk series as well as 
of ’ two branch series. These facts do not countenance 
the viowi that there is an essential electric difference between 
the viluating, qratem of the three members of a family of 


snnes. 

lb ia pacWble*. however, that the above observations may 
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help to clear up some difficulties in the phenomena pres< nted 
by flames. While we have seen that the radiation of Bodium 
vapour has an intensity corresponding to that of the pure ther¬ 
mal radiation at the temperature of the flame, other flames not 
containing oxygen {e.g, the flames ot chlorine in hydrogen) do 
not apparently emit the usual sodium radiation when a sodium 
sedt is placed in them. In the light of our present knowledge 
we sbotrid look for the different behaviour in the peculiority of 
the oxygen flame to. ionize the metallic vapour. 

14. Fluorescence and Phosphorescence .—Wlien a simple pieri- 
odic force acts on a system capable of oscillatory motion the 
ultimate forced vibration has a period equal to that of the 
iinprcs.scd force, but the ultimate state is only reached theoreti¬ 
cally after an infinite time, and if meanwhile the vibrating system 
suffers any perturbations its free periods will at once assert 
themselves. Applying the reasoning to the case of a homo¬ 
geneous radiation traversing aa absorbing medium, we realize 
that the mutual disturbances of the molecules by coDision or 
otherwise must bring in tlie free ptr'od of the molecule whatever 
the incident radiation may be. It is just in tliis degradation of 
the original period that (according to the present writer) the 
main phenomenon of absorption consists,“ With most bodies i I’le 
degradation goes on rapidly and the body main ly radiiites cord¬ 
ing to it.s temperaturij, but there are cases in which these iiiUr- 
mediato stages can be observed and the body seems then to he 
luminous under the influence of the incident radiation. Such 
bedies are said to be fluorescent, the degrai'ation of motion 
towards thatdetermined by its temperature gives rise to the law of 
Stokes, the fluorescent light being in nearly all cases of lower f: e- 
quency than the incident light. With absorbing gases we should 
expect the degradation to proceed more slowly than with liquid.®, 
and hence the discovery of E. Wiederaarm and Schmidt ^ that the 
vapours of sodium and poUiasium are fluorescent, important as 
it was from an experimentel point of view, caused no suqirise. 
It is not possible here to enter into a detailed description of the 
phenottienn of fluoretcence (?.».), though their importance from 
a .spectrascopie {xiint of view has been materially increa.sed 
through the recent researches of Wood** on the fluorescence of 
sodium vapour. After Wood and Moore liad eemfinned and 
extended the observations of Wiedemann and Schmidt and 
showed that the vibrating system of the fluortscent light seems 
identical with that observed by absortition in the fluted baud 
spectrum, Wood excited the fluorescence by homogencot s 
radiation imd discovered some remarka’uJe facts. The fluore.*;- 
cent bands in this case appear to shift rapidly when the period 
of the incident vibration is altered, tliough the change may be 
small. The author, no doubt correctly, remarks tl»t the shift 
does not indicate a cliange of frequency but a change of relative 
intensity, consisting of a great number of fine lines; when the 
maximum intensity of the distribution of light is altered, the 
appearance is that of a shift. It would probably not be difficult 
to imagine a meehanical system having a number of free perie ds 
which when set into motion by a forced vltxarion shows a corre¬ 
sponding effect. If the fonx'd vibration is suddenly stopped the 
free periods will appear but not necessarily with the .same 
intensity when the period of the original forced vibration is 
altered. There cannot, however, be a question that, as R. W. 
Wood remarks, the caureful inwesrigatiwi of these phenon is 
likely to give us an insight into, t) e ircclwnism of radiation. 

Phosphorescence (g.v.) con only be here aUuded to in order to 
draw attention to the phenomena studied by Sir Williaui'Crookes 
and others in vacuum tubes. When kathode rays strike certain 
substances they emit a phosphoresctait light, the spectroscopic 
investigation of which, shows uiteresting effects which are 
important e.specially as indicating the kfioence of slight 
admixtures of impurities on theiiuBuaesewice. It sliould be 
mentioned that the infrared r»ya have a reraarkoble damping 
effect on the phenomena of phaspboresceoce, a fact which has. 

• Schuster, Theory of OpSes; p. 254. 
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15. RelatioksHif hetwim t'He 'SfeaifUmof an Element mi that of' 
lb Compounds. —In present state af our knowledge weoannot 
trace any definite relaiticmShip between the spectrum of a coia- 
pound body and that of its Blements^ and it does not even seem 
certain that such a relationship exists, but there is often a 
similarity between different compounds of the same element. 
Tlie spectra, for instance, of the oxides and. haloid salts of the 
alkaline earths show great resemblance to each other, the bands 
being similar and similarly placed. As the atomic weight of the 
haloid increases the spectoiim is displaced towards the red. 

It is in the case of the absorption spectra of liquids that we 
can most often discover some connexion between vibratiems of a 
complex system and that Of the simpler systems which form the 
complex. The most typical case in this respect is the effect of a 
solvent on the absorption spectrum of a sdution. A. Kundt,' 
who initiated this line of investigation, came to the conclusion 
that the absorption spectra of certain O’ ganic substances like 
cyanin and fucksin were displaced towards the rod by the solvent, 
and tliat the displacement was the greater the greater the disper¬ 
sive power of the solvent. This law cannot be maintain d in its 
generality, but nevertheless highly dispersive substances like 
carbon bisulphide are always found to produce a greater shift 
than liquids of .smaller dispersion like \mter and alcohol. In 
the e cases the solvent seems to act like an addition to the mass 
of ihc vibrating .system, the quasi-clastic forces remaining the 
same. 

Dr J. H. Gladstone,® at an early period of spectroscopy, 
examined the absorption spectra of the solution of salts, each 
constituent of which was coloured. He concluded that generally 
hut not invariably the following law held good: “ When an 
acid and a base combine, each of which has a different influence 
on the rays of light, a solution of the re.sultmg salt will transmit 
only those rays which are not absorbed by eithety os, in other 
words, which are transmitted by both.” lie mentioned as an 
important exception the case of ferric ferrocyanide, which, 
when dissolved in oxalic acid, transmits the rays in great abun¬ 
dance, though the same rays be.absorbed both by fcrrocyanides 
and by ferric salts. Sorct has confirmed, for the ultra-violet 
rays. Dr Gladstone’s conclusions with regard to the identity of 
the absorption spectra of different chromates. The chromates 
of sodium, potassium and ammonium, as well as the bichromates 
of potas.sium and ammonium, were found to give the same 
absorption spectrum. Nor is the effect of these chromates con¬ 
fined to the blocking out simply of one end of the spectrum, as 
in the visible part, but two distinct absorption bands arc seen, 
which seem unchanged in position if one of the above-nientioaed 
chromates is replaced by another. Chromic acid itself showed 
the bands, but less distinctly, and' Soret, does not consider the 
purity of the acid sufficiently proved to allow him to draw any 
certain conclusions from this observation. 

In many of these cases the observed fbets tnight perhaps be 
explained by dissociation, tile undlssoclated compound pro¬ 
ducing no marked effect on the spectra. In 1872 W. N. Hattley 
and A. K. Huntingdon examined by photographic methods t'hc. 
absorption spectra of a great numbcir of organic compound's. 
The normal alcohols wore found to he transparent to th^ ultra¬ 
violet rays, the normal fatty acids less so. Ih both cases an 
increased nnmbp'r of carbqn atoms increases the absojptiem at 
the moat refrsinglble end. ' Hic fftet that benzene arid its deriva¬ 
tives are remar&ble for their ppwe^I absorption of the most 
refrangible ra^, and' for some characteristic absorotion ha^ds 
appearing on dilnthm, led Hartley to'a, more extenefed examina¬ 
tion of some of the fnore complicated orgUnib mbstances. Hie 
determined that defiijjte absoiptioh tods are only produced by 
substances in .which thrte pam of- i^fhrin atoms, are doubly 
lihked together, as in, the benzenti' tfcg. ' Subsequently ® he 
subiecteoroe uttra-violet absoiptiaubf the attalbids to a car^fpl 
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ihvestigatibn, and'atrived at the e<mchisiQ!r'tiia» the spectra are 
■sufficiently, ctoacteristie to " offer a ready and' vahrftble means 
of ascertaining the purity of the alkaloids and paiticul|rly of 
estabiiriiing' their identity.” 

We can only briefly refer to an im^rtant investigation of 
Sir 'Wiffiam Abney and Colonel E. R. Festing^ who examined 
the infra-red absoiptim of a number of substances. We may 
.quote one of the principal conclusions tut whkb they arrived:— 

“ Ad tnapectiuu of our maps will show that the radical of a body 
is represented by oorladn well-maricod bauds, some differing in 
poaitm according as it is bonded with hydrogen, or a halogen, or 
with carbon, oxygen or nitrogen. There seem to he characteristic 
bands, however, of any oqe series of radicals between 1000 and 
about tioo, which would indicate what may be caUed the central 
hydrocarbon group, to which other radicals may 'be bonded. The 
cine to the composition of a body, however, would seem to lie 
between 700 and 1000. Certain radicals have a distinctive absorp¬ 
tion about 700 together with others about 900, and it the first be 
visible it almost follows that the distinctive mark of the radical 
with which it is connected will be found. Thus in the ethyl series 
we find an absorption at 740, and a characteristic band, one edge 
of which, is at 89a and the other at 920. if we find a body contain¬ 
ing the 740 absorption and a band with the most refrangible edge 
commencing at 892, or with ihc least refrangible edge terminating 
at 020, we may be pretty sure that we have an ethri radical present. 
So with any of the aromntie group; the crucia] fine U at 867. If 
that line be connected with a band we may fed certain that some 
derivative of benzene is present. The benzyl group shorn this 
remarkably well, since we see that phenyl is present, as is also 
methyl, it wiU be advantageous if the spectra of ammonia, 
benzene, aniline and dimethyl aniline be compared, when the re, 
raarlcable coincidences will at once became apparent, as also the 
different weighting of the mulucule. The spectrum of nitrobenzene 
is also worth comparing with benzene and nitric acid. In our own 
minds there lingers no doubt as to the easy detection of any radical 
which we have examineil, . . . and it seems highly probaWe by thi* 
delicate mode of analysis that die bypotheticiu position of any 
hydrogen which, is replaced may be identified, a. point which is of 
prime importance in organic chemistry. The detection of the pres¬ 
ence of chlorine or bromine or iodine ih a compound is at present 
undecided, and it may be well that wO may have to look for its effects 
in a different part of the spectrum. The eoiy trace wo con find, 
at present is in. ethyl bromide, in which the radical band about 900, 
18 curtailed in one wing. The difference between atnyl iodide and 
amyl bromi.le is not sufficiently marked to be of any value." 


'Die absoiption spectra of cobalt and didymium salts also 
offer many strikirrg examples of ratnor changea produced in 
spectra by combination and aolutioa. {A. S.*) 

Apparakts. —Spectroscopes may be divided into two classes t 
prism spectroscopes, with angular or direct vision, and grating 
spectroscopes;, the former acting by refiactiou (7.V.), the latter 
by diffraction or interference. Angular prism s^iectroscopcs are 
the commonest. Such an instrument consists of a triangular 
prism set with its refracting etlge vertical on a rigid ^tform 
attached to a massive stand. The prism may be made of a 
dense flint glass, or of quartz if tlie ultra-violet is to be explored,, 
or it may be hollow and filial with carbon bisulphide, a-biomnaph- 
thalene or other siiitable liquid, liquid prisms, however, suffer 
from the feet ttet any change of temperature invelvee a change in 
the refractive index of the mism. The stand carries throe tubes: 
the coUmvotor, observing telescope and scale telcscc^. The ooUi- 
mator has a vertical .slit at its outer end, the width of which may be 
regulated by a micrometer screw; in sofee instruments one half 
of‘the sift is toverad.by a smalt total-reflectioo prism whibh permits 
the examination bf two spectra simultascously. At ritootW' end 
of. tbe coUimator there is a oondcasing lens lor briaging the cays, 
into parallelism., The observing telescope is of the ordinary terrestrial 
form. The scale triescope contains a graduated Scale which is 
illuminated by a small buraer; the scale is viewad by reflection 
from the prism face opposite the first refntci>A|g face, 'Ihv 
power may be increased, but with a dimiiuitioa. of intensity, 
by u8iog, a train of prisms. Steinheil made, on instrument 
of four prisms, each of which had, however, to 'be set in the. 
peeitioit of minimum deviation by trial-. In Bfowirtne's form the 
setting is automatic. . The dispersioa may be- further mcreasod by 
causi^ the .rays to pass more than ddao through the prisar 
or prisms. Thus, by moans of a sy^ejn of reftectieg prisms, 
Hilger passed the dli^ersed rays‘irtx'times' through onernrism, 
and, 'by rimflat means, Brownmg pfissad the rays first tmugh 
the up^ pfirt of u tram and. thm hack tiinough iheilbwer part. 
Coia^nd prisms are also eim^ysq. Rutherfurd deyisad onq 

-z -,-cqmpeiMatteg prisms;. 

aw' pritm contaiqltig carbon td- 
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telescope. The pilnsi are necessarily compound, and usually 
consist ol flint glass with compensating prisms of crown. In all 
cases wiiere compound prisms are used, the angles must be accur¬ 
ately calculated. Amici in i860 devised such an instrument; 
an improved form by Jannsen was made up of two flint and three 
crown prisms, and in Brouming’s form there are three flint and four 
crown. Sorby and, later, Abbe designed instruments on the same 
principle to be used in connexion with the microscope. By suitably 
replacing the ocular of the observing telescope in an angular vision 
spectroscope by a photographic camera, it is possible to photograph 
spectra; such instruments are termed spcctrograplis. In grating 
spectroscopes both plane and concave gratings are employed in 
connexion with a collimator and observing telescope. 

Authorities.— The standard work is H. Kayser, Hmdbuch drr 
Speclyoscopif (1900-1910, vol. v.). See also J. Landauer, Spectrum 
Analysis (Eng. trans. by J. B. Tingle, 1898); E. C. C. Baly, 
Spectroscopy {1905) For spectra see A. Hagcrbach and H. Konin) 
Allas of Emission Spectra (Eng. trans. by A. S. King, 1903); F. 
Exner and E. Haschek, V’ellcnldngen-TabeUen (1902-190,)); W. M. 
Watts, Index of Spectra ; also reports of B,A. Siiecial Committee. 

SPECULATlON^a round rame of cards at which any reasonable 
number can play. Each ^yer contributes a stake to the pool, 
the dealer staking double. Three cards are dealt face down¬ 
wards to each player; the top card of those left is turned up for 
frumps. Each player, beginning with the player on the dealer’s 
left, turns up a card; if it is not a trump, or is a lower trump than 
the trump-card, the next player turns up one of his cards, and so 
on till a higher trump than the trump-card appears, the values 
being reckoned as at whist. The holder may sell this card to the 
highest bidder, or retain it. The tuming-up proceeds till a still 
higher trump is found, hut the holder of the original highest does 
not turn up till his card is beaten. The new card may then be sold. 
Tlie dealer may not turn up till the trump-card has been beaten. 
The holder of the highest trump when all the hands have been 
Exposed takes the pool. If the ace of trumps is the trump-card, 
the dealer takes the pool; if it is turned up during play, the hand 
is, of course, at an end. Variations of the game allow the purchase 
of unseen cards or hand.s, or of the trump-card, even before it 
is turned up. The cards used in one deal are not dealt again 
till the whole pack has been gradually dealt out; they are col¬ 
lected and shuffled by the “ pone ”—^the player on the dealer’s 
right—to be used when the pack is exhausted. 

speculum, the Latin word for a mirror, employed more 
particularly fora metallic mirror u.sed in a reflecting tele.scope. 
In early instruments metallic mirrors, made from an alloy of 
copper and tin, with the addition of a little arsenic or other 
metals to increase the whiteness, were customarily employed, 
but the)' have now been di.splared by the more convenient silver- 
on-glass mirror (see Telescope). Various forms of specula are 
used in surgery for examining internal organs. 

SPEDDIN6, JAMES (i8c8-i88i), English author, editor of the 
works of Bacon, was bom on the 26th of June 1808 in Cumber¬ 
land, the younger son of a country squire. He was educated at 
Bury St Edmunds and Trinity College, Cambridge, where he took 
a second class in the classical tripos, and was junior optime in 
mathematics in 1831. In 1835 he entered the colonW office, 
but he resigned this post in 1841. In 1842 he was secretary to 
Lord Ashburton on his American mission, and in 1855 he became 
^cretary to the Civil Service Commission; but from 1841 on¬ 
wards he was constantly occupied in his researches into Bacon’s 
life and philosophy. On the ist of March 1881 he was knocked 
down by a cab m London, and on the 9th he died of erysipelas. 
His great edition of Bayon was begun in 1847 in collaboration 
with R. E. Ellis and D.’ D. Heath. In 1853 Ellis had to leave 
the woric to Spedding, with the occasional assistance of Heath, 
who edited most of the l^al writings. The Works were pub¬ 
lished in *857-1859 in seyen volumes, followed by the Life 
etnJ Letters (1861-1874). Taken together these works contain 
practically all the material which exists in connexion with the 
subject, collected and weighed with the utmo.st care and im¬ 
partiality. Spedding humorously emphasized his devotion to 
Bacon in the title rf one of his non-Baconian works, Rniews 
and Discussions, Literary, Pditied and Hista^ed, felating 

to Baton (1879); and h« literary remains ou(; 4 i# fi^'d 

are no longer of int«esti „Sut as a Baconiiua jdit<w he is not 
likelyaoonti) be superseded. 


-SPEETON BEDS 

SPEED, JOHN (i552-r629), English historian and carto¬ 
grapher, was bom, according to Fuller, at Farringdon, Cheshire. 
He was the son of a London tailor, and followed his father’s 
trade, being admitted member of the Merchant Taylors Company 
in 1580. He settled in Moorfields, where he built himself a 
house. He was enabled to give up his trade and to devote 
himself to antiquarian pursuits through the kindness of Sir 
Fulke Greville, whom Speed calls the “ procurer of my present 
estate,” and through his patron’s interest he also received a 
“ waiter’s room in the custom-house.” The results of the leisure 
thus secured to him appeared in 1611 in his Theatre of the Empire 
of Great Britaine, a series of fifty-four maps of different parts of 
England, which had already appeared sej^rately, and in which 
he was helped by Christopher Saxton, Jdm Norden and William 
White. To each map descriptive matter was attached. In 
1611 also he published his History of Great Britaine under 
the Conquests of the Romans ... to > King James, Speed 
acknowledges his obligations to the chief antiquaries and 
hi-storiims of his day. Sir Robert Cotton lent him manuscripts 
and coins, and is said to have revised the proofs for him; in 
heraldry he acknowledges the help of William Smith (1550?- 
1618I; and he had valuable help from John Barkham (1572?- 
1642) and Sir Henry Spelman. Speed brought some historical 
skill to bear on the arrangement of his work, and although he 
repeated many of the errors of older chroniclers he added 
valuable material for the history of his country. He died in 
London on the 28th of July 1629. 

Other maps of his, lieside those in the Theatre, are in the British 
Museum. Another edition of the Theatre is Theatrum Magnae 
Britanniae latine, redditum a P. Holland (I.ondon, folio, 1O16). 
He wrote Genealogies Recorded in Sacred Scriptures (1611), and a 
similar work, A Cloud of fFtiNcsMS (1616). These passed through 
numerous editions, and were frequently prefixed to copies ol the 
Bible. An account of Speed’s dc.scendants is to be found in Kcv. 
J. S. Davies's History of Southampton (1883), which was founded 
on MS. material left by John Speed (1703-1781). 

SPEETON BEDS, in English geology, a series of clays well 
exposed at Speeton, near Filey on the Yorkshire coast. Peculiar 
interest attaches to these bed.s, for they are the principal repre¬ 
sentatives in Britain of the marine phase of the Lower Creta¬ 
ceous system. The Speeton Clays pass downwards without 
break into the underl)’ing Kimeridgian; they arc capped by the 
Red Chalk, which may be regarded as the equivalent of the 
Upper Gault of southern England. These beds thus form a 
passage series between marine Jurassic strata and those belong¬ 
ing undoubtedly to the Cretaceous system; in this way they 
correspond with the Purbeck-Wealden rocks, which form a 
connecting link between estuarine Jurassic and Cretaceous 
strata. 

Above the dark, bituminous, nodular shales with Kimeridge 
fossils at the base of the Speeton Clay comes the zone of Belem- 
nites laterdis (34 ft.), with Oleostephaniu gravesiformis, 0 . rotula, 
and species of Hoplites and Oxynoticeras; this is followed by the 
zone of Belemnites jaculum, with B. cristaius, Olcostephanus 
{Asiieria) astieri, 0 , (Simbirskites) inversus and 0 . (S.) Speetonen- 
sis in ascending order; Echinospatagus cordiformis, a species 
found in the typical Neocomian area, also occurs in this zone. 
The next higher zone is that of Belemnites brunsvicensis (== semi- 
canaUcidedus) (too ft), with B, Speetonensis, Hoplites des- 
hayeqii, and Anudtheus bicurveUus, The topmost zone is charac¬ 
terized by Belemnites minimus with Inoeeramus concentricus 
and 1 . stdctttus; it consists of a few feet of mottled clays. It 
appears, therefore, that while the lower portions of the Speeton 
Clay are the equivalents of the Wealden and perhaps of the Pur- 
be(i beds, the higher portions are the equivalents of the Lower 
Greensand and part of the Gault. In Lincolnshire the upper 
Speeton beds are represented by the Carstone and Tealby Lune- 
stone and Qay, and the lower Speeton by the Claxby Ironstone, 
Spilsby Sandstone and low« part of the Tealby clay. A 
similar faunal horizon is reqqgnized in Helgoland and Russia. 

See Cretaceous; Neocomian; Kimeridgian; also G. W. Lamp- 
lugh, Q.J.G.S. (1889), xlv. lii.; Rep. Brit. Assoc, (1890); 

A. Pavlow and G. W. Lamplugh, BiM. toe. imp, not. Moscow 
(1891), and Q,J.G.S, (1897), liii. a 1. • . 
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flPEKE, HUGH (165^. 1724), English writn and a^tatw, 
was a son of George Speke (d. 1690) of White Lackmgton, 
Somerset. The older Sp^ was a member of the Green Ribbon 
Club, the great Whig organization which was founded in X675, 
and was a supporter of the duke of Monmouth, voting for^e 
Exclusion Bill m 1681. Educated at St John’s College, Oxford, 
Hugh Speke joined the Green Ribbon Club, and in 1683 he was 
put in prison for asserting that Arthur Chpell, earl of Essex, 
another of Monmouth’s supporters, had been murdered by the 
friends of the duke of York. He was tried and sentenced to 
pay a fine, but he refused to find the money, and remained in 
prison for three years, being in captivity during Monmouth’s 
rebellion, in consequence of which his brother Charles was 
hanged at Ilminster. In prison Speke kept a printing-press, 
and from this he bsued the Address to all ihe English Protestants 
in the Present Army, a manifesto written by the Whig divine 
Samuel Johnson (1649-1703), urging the soldiers to mutiny. 
In 1687 he was released, and in 1688 he served James II. as a 
spy in the camp of William of Orange. In December of this 
year a document, apparently official, was found by a London 
bookseller. This cdled upon the Protestants to disarm their 
Roman Catholic neighbours; it was freely circulated, and much 
damage was done to property in London before it was found that 
it was a forgery. It appears to have been the work of Speke, 
although this was not Imown until 1709, when he asserted his 
authorship in his Memoirs of ihe Most Remarkable Passages and 
Transadions of the Revolution. He afterwards issued these 
memoirs with modifications as The Secret History of ihe Happy 
Revolution in 168S (1715). 1 ‘Jter imploring both Anne and 
George I. to reward his pMt services, Speke died in obscurity 
before 1725. 

SPEKE, JOHN HANNING (1827-1864), English explorer, 
discoverer of the source of the Nile, was bom on the 4th of May 
1827 at Jordans near Ilminster, Somersetshire. On his father’s 
side he descended from the ancient Yorkshire family of Espec, 
a branch of which migrated to Somerset in the ijth century. 
His mother was a Miss Georgina Hanning, of Dillrngton Park, 
Somerset. Through his mother’s influence with the duke of 
Wellington he obtained a commission in the Indian Army, which 
he entered in 1844. He served in Sir Colin Campbell’s division 
in the Punjab campaigns, and acquired considerable repute 
both as a soldier and as a sportsman and naturalist. When on 
furlough Captain Speke had explored portions of the Himalaya, 
had crossed the frontier into Tibet and mapped part of its 
south-western districts; but his attention was at an early date 
turned to the great problems of African geography, and in , 1854 
he began his brief and brilliant African career by joining Captain 
(afterwards Sir) Richard Burton in an expedititm into the interior 
of Somaliland, the incidents of which are narrated in What led 
to the Discovery of the Source of the Nile (London, 1864). In 
April 1854 the expedition was attacked by Somalis near Berbera, 
one officer being killed, Burton slightly, and Speke severely 
wounded. Invalided home, Speke shortly afterwards vototeered 
for the Crimea and served during the war with a regiment of 
Turks. In 1856 he accepted an invitation from Burton to join 
an expedition to verify the reports as to the existence of peat 
lakes in east central Africa, and especially to try and find Lake 
Nyassa. The route to Nyassa was closed by the Arabs, and the 
travellers left Zanzibar in June 1857 by a more northerly route, 
which brought them by November to a place called Kaz6 in 
Unyamwezi. Here they leamt from an Arab trader that further 
inland were three peat lakes—and ^eke leapt to the conduswn 
that the most northerly of the three would prove to be the source 
of tl» Nile. Continuing westward in January 1858 the travellers 
leached Lake Tanganyika, of which teey mMe a i»rtial explotar 
tion, Speke marking on bis map the mountains which close m the 
lake to the north, “ Mountains of the Moon.” By June they were 
back at KM6, and here Speke induced his chief, vdio was ill, to 
allow hini to attempt to reach the northern lake* Marching 
north for twenty-five days, on the 30th of July Speke reached a 
creek, along v/hi<h he travelled till, tm the 3m m Av«ust,he saw tt 
open ap into the waters of a lakeestoi^ aorthnnrd to the 


horizon. He no longer doubted that this lake-^the Victoria 
Nyanzar-was the source of the Nile. Returning to Kato 
(August 25) he made known his discovery to Burt(m,<who did 
not believe Speke’s theories. The explorers reached Zaimibar 
early in 1859, Speke hastened back to England in advance of 
his comrade, and at once made public his discoveries and con¬ 
clusions. Despite the scepticism d his fellow-traveller and many 
gecpiqihers, he secured the support of Sir Roderick Murchison, 
president cA the Royal Geographical Society, under whose 
direction a new expedition, eimressly intended to solve the Nile 
problem, was fitted out. Of this er^edition Speke had the 
command, his only European companion being Captain (after¬ 
wards Colonel) J. A. Grant (?.».). The expedition, over aoo 
men all told, started from Zanzibar in October i860 and reached 
Kaz6 on the e4th of January 1861. Despite illnem and the 
hostility and extortions of the natives the Victoria Nyarusa 
was again reached, at its south-west comer, in October 186x4 
Following the western shores of the lake Speke crossed the 
Kagera on the 16th of January x86a,and arrived at the capital 
of Uganda on the xpth of February following. Here he was de¬ 
tained by the king, Mtesa, for some months, but at last prev^ed 
on the chief to furnish him with guides, and on the 28th of July 
Speke stood at the spot where the Nile issued f rmn the lake. The 
great discovery was made, the problem which had baffled all 
previous efforte—extending over aooo years—was solved. The 
troubles of the travellers were, however, by no means over; 
with difficulty they obtained permission to enter Unyoro, and 
with difficulty were allowed to leave, without being permitted to 
visit another large lake (the Albert Nyanza) of whose existmee 
and coimexion with the Nile they learned. As far as possible 
Speke and Grant Mowed the course of the Nile, and on the 3rd 
of December came in touch with the outside world once more, 
striking in 3® xo' 37* N. an outpost established at the request 
of John Petherick, British consul at Khartum, who had been 
charged with a mission for the relief of the explorers. On the 
15th of February 1863 they arrived at Gwidokoro, the Egyptian 
post on the Nile marking the limit of navigability from the north, 
At Gondokoro they met Sir Samuel (then Mr) Baker, generously 
giving him the information which enabled him to discover the 
Albert Nyanza. From Khartum Speke telegraphed to London 
the great news that the Nile had been traced to its source, and 
on his return to England he was received with much enthusiasmi 
In the same year (1863) he published his Journal of ihe Dis¬ 
covery of the Source of the Nile, a work full of geographical, 
ethnological and zoological information, and written in a frank, 
attractive style. The accuracy of his observations and the 
correctness of his main deductions have been since abundantJy 
justified. But as ^ke had not been able to follow the Nile the 
whole way from the Victoria Nyanza to Gondokoro, and as the 
part played in the Nile r^ime by the Albert Nyanza was then 
unknown. Burton and others remained unconvinced, and Speke's 
conclusions were criticized in The Nile Bonn (1864), a joiritpro- 
duction of Burton and James McQueen; it being argued in this 
work that Tanganyika was the true Nile source. It was arranged 
that Speke should meet Burtem at the meeting of the geographi¬ 
cal section ci the British Association at Bath on the x6tn of 
September and publicly debate the question of the Nile source. 
On the previous afternoon Speke was out partridge shooting at 
Box, near Bath, In getting over a low stone wall he laid down 
his gun at half cock. Drawing the weapon towards lum by the 
muzzle one barrel exploded and enterra his chest, mflictmg a 
wound fr<xn which Speke died in a few minutes. A gnmi te 
dxelisk to his memory was erected by public subsaipnoD m 
Kensington Gardens. 

See, besides the works mentioned, Sir R, F. Br^n, Tto 
■ -.- » A. ©(ant, M IFart 


19,1864): 8 irH. H. Johnstoir, irjto Wflf gw*# (London, B;(litX9o^. 

BPJEUUNG BE^amatch in winch two sides cmrtest jn accuraty 
of speUing. The custom, an <fld one, was revived in the sdrools 
of ^ United States about the year tapidiy spread 
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tbnSDghouif fthe-eoiiatilf and )ta>OTeatBrrtain, enjtr^ing 
ytmis sa extraondiaary vogue, mot on^ in scboc^, Wt in aQ 
i^aes «nd ogasi d society. In the United States inter-ci^ and 
inter-estate nwtches 'vrere not tmknown. According to the 
generally eecognizcd rales a competitor who misspelled a word 
retired, and the match was wem by.tlie side having the greatest 
number of survivors at the close. The use of the word “ bee ” 
as aniaisembiage of persons for the purpose of joint work or play 
originated in America in-coloniol times, and was taken :frcnn the 
laboiff of the bees of a hive. Familiar examples of it are husking- 
b*e and quilUng-hee, assemblages of villagers for the purpose of 
helping a neighbour with the husking of the corn or his wife with 
her qfuilt-making. 

SPELLO (anc. HispeUum, q.v.), a town of Umbria, in the 
province of Perugia, from which it is 23 ro. SF. by rail, 1030 ft. 
above sea-level. Pop. (1901), 5571. It is picturesquely situated 
on the slope of a mountain. The Capprlla BagUoni in the 
church of S. Maria Maggiore contains some of Pinturiccliio's 
finest frescoes (isor), “ The Annunciation,'’ “ The Adoration 
and “ Christ in the Temple.” The rich background with gold 
decoration in relief is characteristi& There is also a late altar- 
piece by Perugino (i5ai)and a fine early Bamissance canopy by 
Rocco da 'Vicenra(r5i5). In the sacristy is a crucifix in silver 
by Paolo Vanni of Perugia (1398). The holy-water basin is 
formed of a sepulchral cippus of the Roman period. S. Andrea 
contains a largo altarpiece by Pinturicchio (1508), upon which 
a letter from U. Baglioni to the artist is painted. 

See fi. Urhini, in L'Atl* (1897), ii. .367 sqq,, (1898) Hi. 16 sqq. 

SPELRIAN, BIH HEHHY (e. 1564-1641), English antiquary, was 
the eldest son of Henry .Spelman, of Congham, Norfolk, and the 
grandson of Pir John Spelman (c. 1495-1544), judge of the king’s 
bench. 'Bom probably in 1564, he was educated at Walsingham 
.School, and proceeded in 1580 to Trinity College, Cambridge, 
where he took his degree in 1583. His father had died in 1581, 
and on Spelman devolved the management of the family estates, 
He became a member of Lincoln’s Inn, but in 1590 he returned 
to Norfolk, where he married Eleanor I’Estrange. He became 
guardian to his brother-in-lnw. Sir Hamon I’Estrange, on whose 
property at 1 lunstanton he resided for some time. 11 e occupied 
himself with the history and antiquities of his native county, 
writing an account of Norfolk for John .Speed’s Thuatreoj Great 
Britaiite. He belonged to the Society of Antiquaries, of which 
Sir Robert Cotton and William Camden were also members. 
The society gradually declined, and Spelman’s efforts to revive it 
in 1614 were frustrated by James I. Having bought in 1594 the 
remainder of the two leases of two abbeys of which the Crown 
was the lessor, he became involved in prolonged litigation over 
them, and a judgment gh’en against him by Bacon makes it 
interesting to find Spelman subsequently among the petitioners 
w'ho alleged corruption against the lord chancellor. His 
experience in this process no doubt combined with a scandal 
connected with a church and parsonage in the possession of his 
uncle Francis Sanders to occasion his pamphlet D« non temer- 
imdis wrimw (1613-1676),'which induced many lay owners of 
ecclesiastical s^ils to make restitution, and l^lman himself 
acted accordingly. 'This tract led up to his History and Fate 
of Sacrilege^ which was in the hands of the printer when the 
Great Fire broke out. The book was supposed to have perished, 
but ^hop Gibson discovered part of it in the Bodleian Library. 
It wai priftted, not, however, under his editorship, in 1698, with 
the'stat«)ieiit on the title-^ge that it was "wrote in 163a.” 
Sprfman conceived the idea Of a work on the foundations of 
•En^h favt, 'based on early Charters and records, but finding 
that there were no adequate means of determining the exact 
meaningiof the Skn^-Saxon .and Latin law terms employed in 
the documents, his began to compile k g^osswy, the first volume 
of which, Arekaetde^ in Paiim^ glossttrii, was published at hiS 
own expense in JSe contmued to work at the subject 
until A second vojuip?. f^ssarium archqidogicum (i66^), 

^{{Pfia^ea|.«fte{r:|us dcaw*- legtm' tifMaM cttUstMum 



ngm Angiim, qmu A mgtessn GuHdmi 1, Uaquilad' :eaimm 
iwnum Henry ill, eSita sunt was published by David Willems 
in his Leges an^smonicaefifat). Spelman’s most important 
'uork, ConeiUa, deenta, leges, canstitutiones in re eedesianem' 
orbis Lritannici, is an attempt to place English ichurcli history 
on a basis of genuine documents. ’Die first volume, which 
occupied him seven years, came down to 1066 and was published 
in 1636. A second volume was edited by Sir William Dugdale 
in 1664. Spelman entered parliament as member for Qstie 
Rinng in 1597, and in 1604 was high sheriff of his county. In 
i6is he settled in London near his friend Sir Robert Cotton. In 
1617 he served on a commission to inquire into disputed Irish 
estates, and later took part in tlircc legal inquiries into the 
exactions levied on behalf of the Crown in the civil and ecclesiiis- 
tinal courts. He was member of parliament for Worcester in 
i625. In 1627 he Irecarae treasurer of the Guiana Company, 
and he was also an energetic member of the council for New 
England. His general services to the state were recognized in 
1636 by a gift of money, and two years later by the offer of the 
mastership of Sutton’s Hospital, Charterhouse. He died in 
London in October 1641, and was buried in Westminster Abbey. 
His later years had been spent in the house of his son-in-law'. 
Sir Ralph Whitfield. 

His son, Sir John Spelman (1594-1643), also gained a reputa¬ 
tion as a scholar and antiquary. He was knighted in 1641 and 
served the king actively at the beginning of the Civil War. He 
edited from MSS. in his father's library Psalierium DavidU 
latino-saxenicum vetus (1640), and wrote a Life of Alfred the 
Great which was translated into Latin and published in 1678. 

Ei'lmuntl Gibson, bishop of London, pnblisht'd in 1723 Tlw English 
Wurlis of Sir Henry Spelman, Jit., Puhihlicd in hi.i Lifetime; together 
with his Posthumous works relating to the Laws and Antiquities of 
England. Tho first section contaiuod Pc non T emcrandis Eeclesiis, 
.'dreadv mentioned; The Larger Treatise conteming Tythes, first 
published in lO.pi; De sepultura', and Villare anglicum, or a View, 
of the Towns of England', while the second included The Original, 
Growth, I’ropagation and Condition <d I'cuds and Tenutes by Knigkt- 
serviee in England, written in id.19: Ztee Disrottrses; i. Of the Ancient 
Gonernmcnt of England, ii. Of Parliaments; The. Original of the Four 
Term.s of the Year, written in 1614 and first printed in 1684; Icenia, 
a Latin description of Norfolk, and some other treatises. This 
was a revised edition of an oailici' collection (1098), and contained 
a life of tho author, based chiefly on tho autobio^,aphical malicr 
prefixed to the Glossary of 1626, and two additional panwrs, Of the 
Admiral Jurisdiction, and the Officers thereof, and Of Antient Hieds 
and Charters. Wilkins's edition of his Concilia was edited by A. W. 
Haddan and W. Stubbs in 18G9-1873. 

SPENCE, THOMAS (1750-1814), inventor of a system of land 
nationalization, was born at Newcastle-on-Tyne on the 21st of 
June 1750, the son of a Scottish netmaker and shoemaker. 
A dispute in coimexion with common land rights at Newcastle 
impelled him to the study of the land question. His scheme 
was not for land nationalization proper, but for the establish¬ 
ment of self-contained parochial communities, in which rent 
paid to the corporation, m whidi the absolute ownership of the 
land was vest^, should be tlie only tax of any kind. His 
pamphlet, The Meridian Sun of Liberty, which was first hawked 
in Newcastle, appeared in London in 1793; it wwreissu^ by 
Mr H. M. Hyndman under the title of The Hationaliisatitm of 
the Land in tjjs and 1882. Spence presently left Newcastle 
for London, where he kept a bookstall in High Holborn. In 
1784 he spent six months in Newgate ^ol to the pubiicatkm 
Of a pam{5ilet distasteful to the authorities, and in he was 
sentmood to twelve months’ imprisomnent for seditious lU>el. 
in ■coimexion with his pamphlet entitled The Restorer of SotiAy 
to its Natural StaU. Hedii^mLondonontheiSthof S^eanber 
1814. ffis admirers formed la “ Society of SpMoean Phikm- 
thropistt,” of which some account is given in Haniet Martineau’s 
England dating Pi* Tkmty' Yean’ Pease. 

See also Davenport, Ufs, Writings and Principhs of Jhonm 
Spena ^London, 1S36). - 

SPEIfOER, HENOKRT (1820-1903), English plidoiopher, 
was 'born at Derby on the zTth of AprU 1810. His lather, 
WjHiam Geolwe ^>Mocr, was « SffliooHnastir, anfl hirqmreota’ 

, Mit^knis coft*ndtieis faimilittrinid him wnth thekioottineKvf She 
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Methodists and Quakers, declined, an efierifromhis uncle, 

the llev. Thomas Spencer, to srad him to .Cambridge, and so 
was practically self-taught. During z837-'i846 he was employed 
as an engineer on the London & .Birmingham railway; 1848-1833 
as sub-editor of the. Economist From about this time to 1860 
he contributed a large nuntber of articles to the Woslmimter 
Review, which contain the first sketches of his philosophic 
doctrines. He also published two larger works, Social Statics 
in 1850, and Principles of Psychology in 1855. In i860 he sent 
out the syllabus of his Synthetic Pbileso^y in ten volumes, 
and in spite of frequent ill health had the satisfaction of com¬ 
pleting it in 1896 with the third volume of the Principles of 
Sociology. He died on the 8th of December 1903. 

Herl^rt Spencer’s significance in the liistory of English 
thought depends on his position as the philosopher of the great 
scientific movement of the second half of the 19U1 century, and 
on the friendship and admiration with which he was regarded 
by men like Darwin, G. H. Lowes and Huxley. Spencer tries 
to express in a sweeping general formula tlie belief in progress 
which pervaded his age, and to erect it into the supreme law 
of the universe as a whole. His labours coincided in time with 
the great development of Ixiology under the stimulus of the 
Darwinian theory, and the sympathizers with the new views, 
feeling the need of a compr^ensive survey of the world as a 
whole, very widely accepted Spencer’s philosophy at its own 
valuation, both in England and, still more, in America. In 
spite of this, however, his heroic attempt at a synthesis of all 
scientific knowledge could not but fall short of its aim. Living 
at the commoacement of an epoch of unparalleled scientfc 
activity, Spencer could not possibly sum up and estimate its 
total production. To the specialists in sciences which were 
advancing rapidly and in divergent directions to results which 
often reacted on and transformed their initial assumptions, 
Spencer has often appeared too much of a philosopher and defec¬ 
tive in specialist knowledge. To the technical philosophers, 
who strictly confine themselves to the logical collation and 
criticism of scientific methods, he has, contrariwise, not seemed 
philosophic enough. Hence his doctrines were open to damaging 
attacks from bo& sides, the more so as he always stood aloof 
from the academic .spirit and its representatives, it seems 
unlikely, therefore, Uiat as a system the Synthetic Philosophy 
will prove long-lived; but this hardly detracts from its fruit¬ 
fulness as a source of suggestion, or from the historic influence 
of many of its conceptions on the culture of the age. 

Tliis estimate of Spencerian philosophy may be substantiated 
by a brief survey of its origin and leading characteristics. 
Spencer claims, with some reason, that he was always an evolu¬ 
tionist. But his notions of what “ evolution ” is developed 
quite gradually. At first he seems to have meant by ^e word 
only the belief that progress is real, and that the existing order 
of nature is the result of a gradual process and not of a “ special 
creation.” In Social Statics (1850) he still regards the process 
teleologically, and argues after the fesliion of Palev that “ the 
greatest happiness is the puiposc of creation ” (ch. iii. § 1), 
and that to “ gag the moral sentiment ” is “ to balk creative 
design” (ch. xxxii. § 7). But this phraseolqgy soon dis¬ 
appears, without his considering how, m default of some soft 
of teleologj', it is legitimate to treat the world’s history as a 
process. In The Development Hypothesis (185.3) he objects 
stron^y to the incredibflity of the special creation of the myriad 
forms of life, without, however, suggesting how development 
has been effected. In Pr<^ptess, itsLaw and Csusseil^iSsi) ■h® 
adopted Von !^er’s law, that the development of the mcfividu^ 
proceeds from the homogeneous to the heterogeneous. This, is 
at once gopnected wjth the nebular lwpothesis,'Wd subsequently 
“ deduced ” from the ultimate law of the " persistence of Jeone,” 
and finally supplemented l?y a epunter-moeem dissolution, 
sB of which appegis to %>encer only -as the additimi nf Yon 
Baer’s law to a nmn^er, of i^ :^t wme in .harmony it.’’ 

R 18 clear., ho,yfeY(f„tl»ati .fiP^w’s .ideas as rtire imtnre of 
evolution wtreahmwprgfty. definite V 
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by adding natural .selectian^e the direct adaptation by vse 
disUBe, and so luggesticg an inteUtgible method of ipr^ucing 
modifications in the forms of life. Spencer wekonied the 
Darwinian tlieocy, and enriched it. with the phrase “ survival 
of the fittest but he did not give up the (Lamarckian) belief 
in thoihereditary transmission of the modiications of organisms 
by the exercise of function. Shortly .afterwards (j86o) he sent 
out the prospectus of a systematic exposition of his Synthetic 
Philosophy, of which the first volume, ii'ewf Prineipies, appeared 
in 1862. This work is divided into two parts; the first intended 
to show that while ultimate metaphysical queetionsare insoluble 
they compel to a recognition of an inscrutabie Power behind 
phenomena which is called the Unknowable; the second devoted 
to the formulation .and illustration of the Law of Evolution. 
In the first part Spencer’s argument rests on Mansel’s Limits of 
Religious Thought and Hamilton’s “ philosophy of the con¬ 
ditioned ” (and so ultimately on Kant), and tries to show that 
alike in scientific and religious thought the ultimate terms are 
" inconceivable ” (not by him distinguished from “ unimagin¬ 
able ”). In science, the more we know the.more extensive “ the 
contact with surrounding nescience.” In religion the really 
vital and constant element is the sense of mystery. This is 
flJustrated by the difficulties inherent in the conception of Cause, 
Space, Time, Matter, Motion, the Infinite, and the Absolute, 
and by the “ relativity of knowledge,” which precludes know¬ 
ledge of the Unknowable, since ” all thinking is relationing.” 
Yet the Unknowable may exist, and we may even hava an 
“indefinite knowledge” «f it, positive, though vague and 
extralogical. Hence both science and religion must come to 
recognize as the “ most certain of all facts tliat the Power which 
the Universe manifests to us is utterly inscrutable.” Thus to 
be buried side by side in the Unknowable constitutes their final 
reconciliation, as it is the refutation of irreligton which consists 
of “ a lurking doubt whether the Incomprchensibie is rimily 
mcomprehensible.” 

Such are the foundations of Spencer’s metaphysic of the 
Unknowable, to whiclr he resorts in all the fundamental diili^- 
ties which he subsequently encounters. Whatever its affinities 
wkh that version of “ faith ” which regards it as antagonistic to 
knowledge, it can hardly be deemed philosopifaicaily satis¬ 
factory. A failure to solve tlte problems of metaphysics must 
always remain a failure, in spite of all protestations that it. was 
inevitable; and it in nowise justifies an advance to so seif- 
contradictory an asylum ignoraniiae as the Unknowable. In 
the edition of his First Principles, pub&hed in 1900, Spencer 
adds a “ posl.script ” which shows some consciousness of the 
contradiction involved in his knowledge of the Unknowfffil^ 
and finally contends tiiat his account of .the Kuowable in part ii. 
will stand even if part i. be rejected. Even this, however, 
understates the case, seeing that a really inscrutable Unknow¬ 
able would destroy all confidence in the order of nature and 
render all knowledge entirely precarious. 

In part a. Spencer recognizes successively likenesses and 
unlikenesses among phenomena (the efiects of the Unknowahfc), 
which are segregated into mantfestations, vivid (object, non¬ 
ego) or {wit (subject, ^o), and then into space and time,iBatter 
and motion and force, of which the last is synxbcilued for in by 
the experience ef resistance, and is that out of which our ideas 
of .mateer and motion are built. Hence the Persistence of Poroe 
is the ultimate basis of knowledge. Fixmt it. Spencer proccada 
to deduce ithe indeatructibility of matter and eaergy, the equiva¬ 
lence and transfosmatwn of fiiiicet, the necessity of a rhythm, 
of .Evolution («e. integratioR. of matter 'with conconutant 
toipation .ormotion) and Dissokbion, and finally reaches the 
statememt of the Lm uf EvohAiou-as -mtegntion of natter 
and looneomitafit dissipation of fitotioit, dwing adiich tbe 
matter, passes isam an^ indefinite uteohneat faoBMigeneity to a 
dekute oohereat .he.teregeneiltyi,«bd^iafii|g «rhieliiiM»reitahied 
motion undm'goes « panalM itransfOtnMitilMk.^.. >^nB prace» 
of evolution >iB duo to liMtidiililiy 'ofithni homogeneoBS;^ 
tite “fiSHltiphwitiQn'ofi'fSecWl’iawi thfirh’^eegiitgaitim,’’ ««»|w 
timang.uitil itiieMMa-^miocsoffitteMt^eqlilfin^^ fioonar 
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or later, however, the reverse process of Dissolution, mth its 
absorption of motion and disintegration of matter, which 
indeed has always been going on to some extent, must prevail, 
and these oscillations of the cosmic process will continue with¬ 
out end. 

It appears, therefore, that Spencer ultinuitely describes the 
Knowable in terms of the mechanical conceptions of matter 
and motion, and that this must give a matenalistic colouring 
to his philosophy. There are, however, othw flaws also m his 
procedure. The presence of Force, i,e. his version of the methodo¬ 
logical assumption of constancy in the quantitative aspects 
of phenomena, seems a very unsuitable basis for a philosophy 
of progress. To such a philosophy a consideration of the 
conditions, if any, under which progress can be conceived as 
ultimately real, seems a necessary preliminary, which Spencer 
omits. He also assumes that “ Evolution ” is a real, nay, an 
ultimate law of nature, but his evidence only goes to show that 
it is a result, in some cases, of the complex interaction of laws, 
which, like Rhythm, Segregation, &c., are in their turn only 
tendencies, and may be, and often are, counteracted. By the 
afterthought of a “ dissolution ” process (and ed. of First 
Principles) Spencer in a way admits this, but introduces fresh 
difficulties as to its relation to “ Evolution.” If the two pro¬ 
cesses go on together both are tendencies, and whether there 
is on the whole progress or not will depend on their relative 
strength; neither can be universal, nor the "law” of cosmic 
existence, unless its coexisting rivd is r^rded as essentially 
secondary. But if so it ceases to be avmlable as evidence of 
a coming reversal of the dominant process. If, on the other 
hand, the processes are strictly alternative, a world which ex 
hypothesi exemplifies the one can never justify us in inferring 
the other. Spencer appeals alternately to tbe “ instability of 
the homogeneous ” and the impossibility of complete equilibra¬ 
tion to keep up the cosmic see-saw, but he can do so only by 
confining h^sclf to a part of the universe. A world wholly 
homogeneous or equilibrated could no longer change, while so 
long as a part only is in process, the process cannot be repre¬ 
sented as universal. Again, an infinite world cannot be wholly 
engaged either in evolution or in dissolution, so that it is really 
unmeaning to discuss the universality of the cosmic process until 
h is settled that we have a universe at all, capable of being con¬ 
sidered as a whole. In the last resort, therrfore, Spencer fails 
to deduce philosophically not only the necessity of progress, 
but also its compatibility with the evolution-dissolution oscilla¬ 
tion, and even the general possibility of conceiving the world 
as a process. In other words, in spite of his intentions he 
does not succeed in giving a metaphysic of evolutionism. 

In the Principles of Biology the most notable points are the 
definition of life as the continuous adjustment of internal 
to external relations, and the consequent emphasis on the need 
of adapting the organism to its environment. This exaggerates 
the passivity of life, and does not sufficiently recognize that the 
higher organisms l^geiy adjust external to intonal relations 
and adapt their environment to their needs. His universal 
process of Evolution seems to give Spencer a criterion of 
“ higher ” and “ lower ” “ progression ” and “ degeneration," 
independent of the accidents of actual history, and unattainable 
by strictly Darwinian methods. The higher (at least in times 
of “ evolution ”) is the more complex and differentiated, whether 
it invariably survives or not. On the other hand, he advances 
too easily from the maxim that function is prior to, and makes, 
structure to the conclusion that the results d use and disuse 
are therefore immediately incarnated in structural adaptations 
capable of hereditary transmission. This inference has involved 
him in much controversy with the ultra-Darwinians of Weis- 
mann’s school, who deny the possibility ^ the inheritance of 
acquired characteristics aho^her. And though Spencer’s 
general position—^that it is aixurd to suppose that organisms 
^ter being modified by? thdr life should give birth to ofibpring 
showingjQO traces of sucbmodifications—seems the more philo¬ 
sophic, yet it does nbtduqiose of the facts which go to show that 
most Jx tho.fftdIaM'fcc the direct transmission of adaptations 
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is iUusory, and that bdngs are organised to minimize the effects 
of life on the reproductive tissues, so that the transmission of the 
effects of use and disuse, if it occurs, must be both difficult and 
rare—far more so than is convenient for Spencer’s psychology. 

In his Principles of Psychology Spencer advocates the genetic 
explanation of the phenomena of the adult human mind by 
reference to its infant and animal ancestry. On the funda¬ 
mental question, however, of the psychophysical connexion 
and the derivation of mind from matter, his utterances are 
neither clear nor consistent. On the one hand, his whole formu¬ 
lation of Evolution in mechanical terms urges him in the direc¬ 
tion of materialism, and he attempts to compose the mind out 
of homogeneous units of consciousness (or “ feeling ”) “ similar 
in nature to those which we know as nervous shocks; each of 
which is the correlative of a rhythmical motion of a material 
unit or group of such units ” (§ 62). On the other hand, when 
pressed by his disciple, Fiske (Outlines of Cosmic Philosophy, 
li. p. 4^), he is ready to amend nervous into psychical shocks, 
which is no doubt what he ought to have meant but could not 
say without ruining the illusory bridge between the psychical 
and the physiological which is suggested in the phrase " nervous 
shock.” And he admits (§ 63) that if we were compelled to 
choose between translating mental phenomena into physical and 
its converse, the latter would be preferable, seeing that the 
ideas of matter and motion, merely symbolic of unknowable 
realities, are complex states of consciousness built out of units 
of f«.Iing. But easiest of all is it to leave the relation of 
the unknowable “ substance of Mind ” to the unknowable 
“substance of Matter” (substance he throughout conceives 
as the unknowable substrate of phenomena) to the Unknowable, 
as he finally does. To the theory of knowledge Spencer con¬ 
tributes a “ transfigured realism,” to mediate between realism 
and idealism, and the doctrine that “ necessary truths,” acquired 
in experience and congenitally transmitted, are a priori to the 
individual, though a posteriori to the race, to mediate between 
empiricism and apnorism. It has already been explained, 
however, that the biological foundations of the latter doctrine 
are questionable. 

In the Principles of Sociology Spencer’s most influential ideas 
have been that of the social organism, of the origination of 
religion out of the worship of ancestral ghosts, of the natural 
antagonism between nutrition and repr^uction, mdustrialism 
and warfare. Politically, Spencer is an individualist of an 
extreme laissez faire type, and it is in his political attitude that 
the consequences of ms pre-Darwinian conception of Evolution 
are most manifest. But for this he would hardly have estab¬ 
lished so absolute an antithesis between industrial and military 
competition, and have shown himself readier to recognize 
that the law of the struggle for existence, just because it is 
universal and equally (though differently) operative in ev^ 
form of society, cannot be appealed to for guidance in deciding 
between the respective merits of an industrial or military and 
of an individualist or socialist organization of society. 

In the Principles of Ethics Spencer, though relying mainly 
on the objective order of nature and the intrinsic consetjuences 
of actions for the guidance of conduct, conceives the ethical end 
in a manner intermediate between the hedonist and the evolu¬ 
tionist. The transition from the evolutionist aiterion of sur¬ 
vival—which in itself it is difficult to r^md as anything but 
non-moral—to the criterion of happiness is effected^ by means 
of the psychological argument that pleasure promotes function 
and that living beinp must, upon pain of extinction, sooner or 
later take pleasure in actions which are conducive to their 
survival. Hence pleasure b, on the whole, good, and asceticism 
reprehensible, although in man’s case there has arisen (owing 
to the rapidity of evolution) a certain derangement and divei^ 
gence between the pleasant and the saluta^ (§ 39). Never¬ 
theless pleasure forms an “ inexpugnable element ” of the moral 
aim ^ 16). Conduct being the adjustment of acts to ends, 
and good conduct that wmch is conducive to the preservation 
of a pleasurabki life in a society so adjusted that each attains 
Ids Imppiness without impeding that of Others, hfe can be 
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considered valuable only if h conduces to h^piness. On the 
other hand, life must in the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness. 
This is the refutation of pessimism, which ultimately agrees wi^ 
optimism in making pleasure the standard of value. In this 
reasoning Spencer appears to have overlooked the possibili^ 
of an expansion of the ethical environment. If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress. Complete 
adaptation to an infinitely receding ideal is impossible, and 
relative adaptation depends on the distance between the actual 
and the ideal. Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “ Absolute Ethics ” and the standard for discerning 
the “least wrong” actions of relative ethics. He conceives 
it as a state of social harmony so complete that in it even tlie 
antagonism between altruism and egoism will have been over¬ 
come. Both of these are original and indispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympatliy with it. And so in tlie 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed. In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of tlie moral consciousness. 
Onginally the socially salutary action was in the main that 
which was enjoined on the mdividual by his political and 
religious superiors and by social sentiment; it was also in the 
main that to whicli his higher, more complex and re-representa¬ 
tive feelings prompted. Hence the fear with which the political, 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive element in the feeling 
of obligation. Its authoritativeness depends on the intrinsic 
salutanness of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes. Hence Spencer con¬ 
cludes that the sense of duty is transitory and must diminish 
as moralization increases. In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not furnished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy. 

After complotiiig bis system (1896) Spencer continued to revise 
it, and brought out new editions of the Biology (1898-1899) and 
First PrincipUs (1900). The dates of his chief worln are as follows : 
1842, Letters to the Nonconformist, " Tht Proper Sphere of Govern- 
menf." 1850, Social Statics. 1852, The Theory of Poputaiion 
(cf. part \i. of Biology}; "The Dweiopment Hypothesis’* (in 
Essays, vol. i.). 1853, The Universal Postulate (cf. Psychology, part 
vii.). 1854, " The Genesis of Science " (in Essays, vOl. ii.). 1855, 
Prtttciples of Psychology. (1 voL). 1857, Progress, its Law inuc 
Cause {Essays, vol. i.). 1858, Essays (containing most of his con¬ 
tributions to the Westminster Review, 1863, voL it; 188^ vol. iii.]. 
1861, Education; Intellectual, Moral, Pinsical. 1862, First Prin- 
ei^s (2nd ed., 1867; 6th, 1900). i864-ife7. Principles of Biology 
(a vols.). 1872, Principles of Psychology (2nd ed., in s vols). 1873, 
The Study of Sociolo^. 1876, vol L, The Principles of Sociolt^; 
vol. ii., Ceremonied Institutions, 1879, Political Institutions, 1882; 
vol. iii., Ecclesiastical InsHtuHora, 1885, completed 1896. 1879, 
The Data of Ethics (part i. of Prinevpies of Ethics in 2 vols.; 

iv., Justice, 1891; parts ii. and iii.. Inductions of Ethics and 
Ethics Of Individual Life, 1892; parts v. and vi., Negative and Positive 
Beneficence, 1893), 1884, Mon verssss the State. 1886, Factors of 
Organic Evolution. 1893, Inadequacy of Natural SeleOion. 1894, { 
A Refoinder to Professor Weismann and Weismannism once more. 
1897, Fragments, igot. Facts and Comments, An Autdnography 
in 3 vols. appeared posthumously in 1904. For a full bibliography 
of his works see W. H. Hudson's Introduction to the Phitosofhy of 
Herbert Spencer (up to 1895); and for a useful summa^ of his chief 
doctrines 1 ^ Sprmcer himself, his preface to Collins's Epitome of the 
Synthetic Philosophy. Ho mso supervised the comjnlation of a 
comprehensive seriM of volumes by vmious writers on DeseripHvc 
Sociology, of which by t88i eight puts on difierent racial areas had 
been published (at a loss to him « Aaso) as the result of fourteen 
years of labour. Ho then suspended t]& undertaking, but resolved 
that at his dearii it should be continued at the cost of his estate. 
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In his will he appointed trustees, who were to entrust the supervision 
to Mr H. K. Tedder, librarian of the Athenaeum Club; and the 
work was resumed accordingly after his death, five moth parts 
being arranged for, one of which was published in 1910. 

(F.C.S.S.) 

SPENOEI^ JOHN CHARLES SPENCER, skd Easl (1783- 
1845), English statesman, better known by the courtesy title 
of Lord Althotp, which he bore during bis father’s lifetime, was 
the son of George John, 2nd Earl {1758-1834), grandson of 
John (1734-1783), created ist Earl Spencer m 1765, and 
great-grandson of Charles Spencer, 3rd Earl of Sunderland. 
His father served in the ministries of Pitt, Fox and Grenville, 
and was first (lord of the admiralty from 1794-1801; and 
his interest in literature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sunder¬ 
land, which he developed into the finest private library 
in Europe; his wife, the eldest daughter of the ist Earl 
Lucan, was conspicuous in London society for her gaiety and 
brightness. Their eldest son, John Charles, was bom at S^ncer 
House, London, on the 30th of May 1783. In 1800 he took 
up his residence at Trinity College, Cambridge, and for some 
time applied himself energetically to mathematical studies; but 
he spent most of his time in hunting and racing. Almost im¬ 
mediately after taking his degree in 1802 he set out on ar«onti- 
nental tour, which was cut short, after he had passed some months 
in the chief cities in Italy, by the renewal of war. Through the 
influence of Pitt’s government he was returned to parliament 
for the borough of Okehampton in Devonshire in April 1804, 
and, although he vacated his seat in February 1806, to contest 
the universi^ of Cambridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly beaten), he was elected in 
the same memth for St Altms, and appointed a lord of the 
treasury. At the general election in November 1806, he was 
elected for Northamptonshire, and he continued to sit for the 
county until he succeeded to the peerage. His tastes were then, 
as ever, for country life, but his indignation at the duke of 
York’s conduct at the Horse Guards led him to move a resolu¬ 
tion of the House of Commons in 1809 for the duke’s removal 
frmn his post. For the next few years after this speech Lord 
Althorp occasionally spoke in debate and always on. the side of 
Liberalism, but from 1813 to i8xS he was rnily rarely in the 
House of Conunonsa His absence was partly due to a feeling 
that it was hopeless to struggle against the will of the Tory 
ministry, but more particularly to his znairii^ on the 14th ot 
April 18x4, to Esther, only ^ughter of Richard Acklom of 
Wiseton Hall, Northamptonshire, who died in childbirth, 1818. 
In 18x9, on his return to political life after her death, and for 
many years after that date he pressed upon the attention of the 
house the necessity of establishing a more efficient bankruptcy 
court, and of expediting the recovery of small debts; and 
he saw both these reforms accomplished before 1825. During 
the greater part of the reign of George IV. the Whigs lost their 
legitimate influence in the state from their want of coheuim, 
but this defect was soon remedied in 1830 when Lord Althorp 
was chosen their leader in the lower house, and his capacity for 
tile jmtion was proved by experience. When Lord Grey’s 
administration was formed at the dose of the year the chw- 
cellorship of the exchequer combined with the leadership til the 
House of Commons was entrusted to Lord Althoip, and to him 
more than to any other man, with the excei>tion of the prime 
minister and the lord chancellor, may be attributed the success 
of the government measures. The budget, it is true, was a 
failure, but this misfortune was soon ii^otten in the struggles 
over the Reform Bill. The consideiation of the pieliminaiies 
of this measure was assigned to four ministers, two in the cahiaet 
and two outside that body; but their proposals were, after 
careful examination, approv^ or rejected by Lord Grey and 
Lord Althom before they were brought under the notice of the 
cabinet wlien the Bill was ready fox’ introduction to the House 
of Commons its principles were ex;^nded by Lord Jdm Russell; 
but from the commencement of the protracted discussion over 
its details he had the assistance of Lord Al^wp, and after some 
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weeks of incessant toil; which the physique of Lord John Russell 
could not sustain' any longer, the whole responsibility was cast 
on Lord Althorp. To combat the objections of three such 
pertinacious opponents as Croker, Sugden and Wetherell required 
both skill and courage, and in Lord Althorp these qualities were 
found. On one evening he made as many as twenty speeches. 
The Reform Bill was carried at lest, and popular instinct was 
right in assigning to the leader of the house a credit only second 
to that earned by Lord John Russell. After the dissolution of 
1833 the V/higs returned to power with augmented numbers; 
but differences soon showed themselves among both leaders and 
followers, and their majority crumbled away. Their position 
was strengtherted for a time by triumphantly carrying a new poor 
law bill; and even their keenest critics would now allow that, 
had the Whig propositions on tithes and church mtes been 
carried into effect, many years of passionate controversy would 
have been spared. The ministry of Ixwd Grey was shattered to 
pieces by difficulties over an Irish coercion bill. Although Lord 
Melbourne became premier (July 14,1834), the fortunes of the 
ministry rested on Lord Althorp’s presence in the House of 
Commons.* ‘ 

The death iff the anS’Rarl Spencer in November 1834 called 
his son to the uj^r house, and William IV. took advantage 
of this event to summon a Tory cabinet to his side. The new 
Lord Spencer abandoned the cares of office and returned to 
country life with unalloyed delight. Henceforth agranilture, 
not politics, was his principal interest. He was the first presi¬ 
dent of the Royal Agricultural Society (founded 1838), and a 
notable cattle-breeder. Often as he was uiged by his political 
friends to come to their assistance, he rarely quitted the peaceful 
pleasures which he loved. He died at Wiseton on the rst of 
October 1845, being succeeded as 4th Earl, in default of issue, 
by his brother Frederick (d. 1857). He had held, as a .statesman, 
a remarkable position. The Whigs required, to carry the 
Reform Bill, a leader of unstained character, one to whom party 
spirit could not attach the suspicion of greed of office, and 
against Lord Althorp malevolence was powerless. No stronger 
proof of his pre-eminence could be given than the oft-quoted 
saying of Lord Hardinge that one of Croker’s ablest speeches 
was demolished by the simple statement of Lord Althorp that 
he had collected some figures which entirely refuted it, but had 
lost them. The trust which the bouse put in him then was never 
wanting. 

SntRCER, POTMTZ SraiRCER, 5TH Eari, (1833-1910), 

English statesman, was the son of the 4th Earl and his first 
wife, a daufdtter of William Stephen Poyntz, of Cowdray Park, 
Sussex. Bom On the *7tJi of October 1835, educated at 
Harrow and Trinity College, Cambridge, he was a member of 
mrliament for a few memths before he succeeded to the eari- 
dom in December 1857. His long career as a Liberal politician 
dates from his acceptance of the office of lord-lieutenant of 
Ireland under Gladstone in 1868, a post which he retained until 
1874. Wh«i the Liberals returned to power in 1880 he was 
appointed loud president of the council, but in 188a he entered 
jmon a second term of office as lord-lieutenant of Ireland. 
Tm three years during which Eari Spencer now filled this 
position was a period of exceptional disender in Ireland, marked 
by a lonf series of outmges and conspiracies associated with the 
" Bivincibles,*^ but the courage and firmness which he then 
displayed won the admiration of all, and made his adoption of 
rile pciUcy of Home Rule in 1885 an e-mrt of cmisiderable 
interest, Bi the short Liberal admmistratiem of 1886 he was 
lord-president of the council, and from 18^ to r895 * 

very capable first lord of the adml^ty; it is m record that 
Gladstone, on retiring in *904, wodM have recommended riie 
Queen, if she had consulted him, to summon Lord Spencer to the 
pawniership. From 190* to 190'5 he was the Liberal leader in the 
House of'I^nds, and early in T905, when a change of government 
was iHen to be probable, it was thought in some quarters that 
ha'WOuld be the most Stable Liberal prime minister. But 
^ffhealth broke down jnM at tiffs time, and he took no further 
Ipast ia polMeaI'«fif8,ff«ri^gh ho survived until the isth of 


August 1910, when he died at Althorp. For forty-five years 
rile earl was a Knight of the Garter; he was lord-lieutenant of 
Northamptonshire for upwards of thirty years, and he had a 
reputation as a keen and daring rider to hounds. The fine 
library, collected at Althorp by the and earl, was sold bv him 
for £250,000 to Mrs Rylands, the widow of a Manchester 
merchant, and was by her presented to the city of Manchester, 

Earl Spencer had no children, and his .succe.ssor was his half- 
brother, Charles Robert Spencer (b. 1857), who became the 6d> 
earl. As the Hon. Charles R. Spencer he was one of the parlia¬ 
mentary representatives for Northamptonshire from 1880 to 
1895 and a^in from 1900 to 1905, and was vice-chamberlain of 
the royal household from 1892 to 1895. In 1903 he was ap¬ 
pointed lord chamberlain, and in the same year he was raised 
to the peerage as Viscount Althorp. 

SPENCER, WILLIAM ROBERT (1769-1834), English poet 
and wit, was the son of Lord Charles Spencer, second son of 
Charles Spencer, 3rd duke of Marlborough and sth earl of 
Sunderland. He was educated at Harrow and Christ Church, 
Oxford, but left the university without taking a degree. Spencer’s 
wit made him a popular member of society, but he took no 
part in public life although he numbered among his friends 
leading statesmen like Pitt, Fox and Sheridan. He was an 
accomplished writer of “ occasional " verse, which was warmly 
praised by Scott, by Christopher North and by Byron, who 
placed him in the same rank as Moore, Rogers and Campbell. 
In 1796 he published an English version of Bfirger’s Leonore, 
and in 1802 he burlesqued German romance in his Urania, 
which was produced on the stage at Drury Lane. Among his 
best-known pieces, which were published in a collection of his 
poems in 1811, were “ Beth Gelert ” and " Too Late I Sti'ycd.” 
He died in poverty in Paris in 1834. In 1791 he married 
Susan, daughter of Count Jenison-’Walworth, chamberlain to 
the elector palatine, by whom he had five sons and two daughters. 
One son, Aubrey George Spencer (1795-1872), became first 
bishop of Newfoundland in 1839, bemg afterwards translated 
to the See of Jamaica. Another son, George Trevor Spencer 
(1799-1866), was in 1837 consecrated second bishop of Madras. 
He published several books relating to missionary work in India; 
on his return to England in 1849 he was appointed assistant 
to the bishop of Bath and Wells, and in i860 became chancellor 
of St Paul’s Cathedral. He married, in 1823, Harriet, daughter , 
of Sir Benjamin Hobhouse and sister of Lord Broughton. '3 

See W. R. Spencer, Poems (London, 1B35), containing a bio¬ 
graphical memoir; The Annual Register (1834); Alumni Oxonienses 
ipS-jSSO, annotated by J. Foster (4 vols., Oxford, 1891). 

SPENCER, a township of Worcester county, Massachusetts, 
U.S.A., about II m. W. of Worcester. Pop. (1890), 8747; 
(1900), 7627, of whom 1614 were foreign-born; (1910, 'ujS. 
census), 6740. Area, about 34-1 sq. m. The township is 
served by the Boston & Albany railway and by inter-uiban 
electric lines. The Richard Su^en Public Library, founded 
in 1889, had la/wo volumes in 1908. Bemis Memorial Park 
and tlie &muel Bemis Monument were dedicated in 1901 in 
honour of the first settler of Spencer. There ate three other 
public parks. Among the tosmship^s manufactures are boots 
and shoes, wooHens, muslin underwear, wiiBj and wooden and 
paper boxes. Spencer was a part of Ibe ^jcester grant; wm 
first settled in 1721; was the “ West Parish of Leicester ” in 
1744-1753; and in 1753 was incorporated as a township, nndw 
its present name. In one house in Spericer were born Elias Howe, 
tun., the inventor of the sewing-machine, and his uncles, 
William Howe, inventor of the " Howe tpOB ” bridge (see 
Bridges), wid Tyler Howe (1800-1880), kiventrar (in 1855) 
of the siting bed; in 1909 a meunorial was dedicated to these 
three inventors. 

See Homy M. Tower, Historical Shetchas relating to Spmuor, 
Maos. (4 vois., Spencer, 1901-1909). 

OTENER, PHILIPP JAKOB (1635-1705), German thcoldgiM, 
was bom on rite 13th 6f January 1635 *' 1 ^ Rajpfftaweiler in 
Upper Alsace. After a bnef stay ki ^ grammw school of 
Colmar he went to Strassburg m 1651; whewhedevoted himself 



SPENCER, 

considered valuable only if h conduces to h^piness. On the 
other hand, life must in the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness. 
This is the refutation of pessimism, which ultimately agrees wi^ 
optimism in making pleasure the standard of value. In this 
reasoning Spencer appears to have overlooked the possibili^ 
of an expansion of the ethical environment. If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress. Complete 
adaptation to an infinitely receding ideal is impossible, and 
relative adaptation depends on the distance between the actual 
and the ideal. Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “ Absolute Ethics ” and the standard for discerning 
the “least wrong” actions of relative ethics. He conceives 
it as a state of social harmony so complete that in it even tlie 
antagonism between altruism and egoism will have been over¬ 
come. Both of these are original and indispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympatliy with it. And so in tlie 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed. In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of tlie moral consciousness. 
Onginally the socially salutary action was in the main that 
which was enjoined on the mdividual by his political and 
religious superiors and by social sentiment; it was also in the 
main that to whicli his higher, more complex and re-representa¬ 
tive feelings prompted. Hence the fear with which the political, 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive element in the feeling 
of obligation. Its authoritativeness depends on the intrinsic 
salutanness of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes. Hence Spencer con¬ 
cludes that the sense of duty is transitory and must diminish 
as moralization increases. In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not furnished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy. 

After complotiiig bis system (1896) Spencer continued to revise 
it, and brought out new editions of the Biology (1898-1899) and 
First PrincipUs (1900). The dates of his chief worln are as follows : 
1842, Letters to the Nonconformist, " Tht Proper Sphere of Govern- 
menf." 1850, Social Statics. 1852, The Theory of Poputaiion 
(cf. part \i. of Biology}; "The Dweiopment Hypothesis’* (in 
Essays, vol. i.). 1853, The Universal Postulate (cf. Psychology, part 
vii.). 1854, " The Genesis of Science " (in Essays, vOl. ii.). 1855, 
Prtttciples of Psychology. (1 voL). 1857, Progress, its Law inuc 
Cause {Essays, vol. i.). 1858, Essays (containing most of his con¬ 
tributions to the Westminster Review, 1863, voL it; 188^ vol. iii.]. 
1861, Education; Intellectual, Moral, Pinsical. 1862, First Prin- 
ei^s (2nd ed., 1867; 6th, 1900). i864-ife7. Principles of Biology 
(a vols.). 1872, Principles of Psychology (2nd ed., in s vols). 1873, 
The Study of Sociolo^. 1876, vol L, The Principles of Sociolt^; 
vol. ii., Ceremonied Institutions, 1879, Political Institutions, 1882; 
vol. iii., Ecclesiastical InsHtuHora, 1885, completed 1896. 1879, 
The Data of Ethics (part i. of Prinevpies of Ethics in 2 vols.; 

iv., Justice, 1891; parts ii. and iii.. Inductions of Ethics and 
Ethics Of Individual Life, 1892; parts v. and vi., Negative and Positive 
Beneficence, 1893), 1884, Mon verssss the State. 1886, Factors of 
Organic Evolution. 1893, Inadequacy of Natural SeleOion. 1894, { 
A Refoinder to Professor Weismann and Weismannism once more. 
1897, Fragments, igot. Facts and Comments, An Autdnography 
in 3 vols. appeared posthumously in 1904. For a full bibliography 
of his works see W. H. Hudson's Introduction to the Phitosofhy of 
Herbert Spencer (up to 1895); and for a useful summa^ of his chief 
doctrines 1 ^ Sprmcer himself, his preface to Collins's Epitome of the 
Synthetic Philosophy. Ho mso supervised the comjnlation of a 
comprehensive seriM of volumes by vmious writers on DeseripHvc 
Sociology, of which by t88i eight puts on difierent racial areas had 
been published (at a loss to him « Aaso) as the result of fourteen 
years of labour. Ho then suspended t]& undertaking, but resolved 
that at his dearii it should be continued at the cost of his estate. 
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In his will he appointed trustees, who were to entrust the supervision 
to Mr H. K. Tedder, librarian of the Athenaeum Club; and the 
work was resumed accordingly after his death, five moth parts 
being arranged for, one of which was published in 1910. 

(F.C.S.S.) 

SPENOEI^ JOHN CHARLES SPENCER, skd Easl (1783- 
1845), English statesman, better known by the courtesy title 
of Lord Althotp, which he bore during bis father’s lifetime, was 
the son of George John, 2nd Earl {1758-1834), grandson of 
John (1734-1783), created ist Earl Spencer m 1765, and 
great-grandson of Charles Spencer, 3rd Earl of Sunderland. 
His father served in the ministries of Pitt, Fox and Grenville, 
and was first (lord of the admiralty from 1794-1801; and 
his interest in literature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sunder¬ 
land, which he developed into the finest private library 
in Europe; his wife, the eldest daughter of the ist Earl 
Lucan, was conspicuous in London society for her gaiety and 
brightness. Their eldest son, John Charles, was bom at S^ncer 
House, London, on the 30th of May 1783. In 1800 he took 
up his residence at Trinity College, Cambridge, and for some 
time applied himself energetically to mathematical studies; but 
he spent most of his time in hunting and racing. Almost im¬ 
mediately after taking his degree in 1802 he set out on ar«onti- 
nental tour, which was cut short, after he had passed some months 
in the chief cities in Italy, by the renewal of war. Through the 
influence of Pitt’s government he was returned to parliament 
for the borough of Okehampton in Devonshire in April 1804, 
and, although he vacated his seat in February 1806, to contest 
the universi^ of Cambridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly beaten), he was elected in 
the same memth for St Altms, and appointed a lord of the 
treasury. At the general election in November 1806, he was 
elected for Northamptonshire, and he continued to sit for the 
county until he succeeded to the peerage. His tastes were then, 
as ever, for country life, but his indignation at the duke of 
York’s conduct at the Horse Guards led him to move a resolu¬ 
tion of the House of Commons in 1809 for the duke’s removal 
frmn his post. For the next few years after this speech Lord 
Althorp occasionally spoke in debate and always on. the side of 
Liberalism, but from 1813 to i8xS he was rnily rarely in the 
House of Conunonsa His absence was partly due to a feeling 
that it was hopeless to struggle against the will of the Tory 
ministry, but more particularly to his znairii^ on the 14th ot 
April 18x4, to Esther, only ^ughter of Richard Acklom of 
Wiseton Hall, Northamptonshire, who died in childbirth, 1818. 
In 18x9, on his return to political life after her death, and for 
many years after that date he pressed upon the attention of the 
house the necessity of establishing a more efficient bankruptcy 
court, and of expediting the recovery of small debts; and 
he saw both these reforms accomplished before 1825. During 
the greater part of the reign of George IV. the Whigs lost their 
legitimate influence in the state from their want of coheuim, 
but this defect was soon remedied in 1830 when Lord Althorp 
was chosen their leader in the lower house, and his capacity for 
tile jmtion was proved by experience. When Lord Grey’s 
administration was formed at the dose of the year the chw- 
cellorship of the exchequer combined with the leadership til the 
House of Commons was entrusted to Lord Althoip, and to him 
more than to any other man, with the excei>tion of the prime 
minister and the lord chancellor, may be attributed the success 
of the government measures. The budget, it is true, was a 
failure, but this misfortune was soon ii^otten in the struggles 
over the Reform Bill. The consideiation of the pieliminaiies 
of this measure was assigned to four ministers, two in the cahiaet 
and two outside that body; but their proposals were, after 
careful examination, approv^ or rejected by Lord Grey and 
Lord Althom before they were brought under the notice of the 
cabinet wlien the Bill was ready fox’ introduction to the House 
of Commons its principles were ex;^nded by Lord Jdm Russell; 
but from the commencement of the protracted discussion over 
its details he had the assistance of Lord Al^wp, and after some 
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modem date; but the probabilities are that these passages 
in Van der Noodt’s Theatre, although the editor makes no 
acknowledgment, were contributed by the schoolboy Spenser,* 
As the «ercises of a schoolboy writing before our poetic diction 
was enriched by the great Elizabethans, they are remarkable 
for a sustained command of expression which many schoolboys 
i^ht exhibit in translation now, but which was a rarer and more 
signifi^t accomplishment when Surrey and Sackville were 
the highest models in post-Chaucerian English^ 

Little is known of Spenser’s Cambridge career, except that 
he was a sizar of Pembroke Hall, took his bachelor’s degree in 
1572, his master’s in 1576, and left Cambridge without having 
obtained a fellowship. Dr Grosart’s inquiries have elicited 
the fact that his health was not good—college allowances while 
he was in residence being often paid “ Spenser aegrotanti.” 
One of the fellows of Pembroke strongly influenced his destiny. 
■This was Gabriel Harvey, a prominent figure in the university 
life of the time, an enthusiastic educationist, vigorous, versatile, 
not a little vain of his own culture and literary powers, which 
had gained him a certain standing in London society. The 
reviv^ and advancement of English literature was a passion of 
the time, and Harvey was fully possessed by it. His fanc)' for 
reforming English verse by discarding rhyme and substituting 
unrhymed classical metres, and the tone of his controversy with 
Thomas Nash, have caused him to be regarded as merely an 
obstreperous and pragmatic pedant; but it is clear that Spenser, 
who had sense enough not to be led astray by his eccentricities, 
received active and generous help from him and probably not a 
little literary stimulus. Harvey’s letters to Spenser ^ throw a 
very kindly light on his character. During his residence at the 
university the poet acquired a knowledge of Greek, and at a 
later period offered to impart that language to a friend in Ireland 
(see Ludowick Bryskett, Discourse of Civil Life, London, 1606— 
mitten twenty years previously). Spenser’s affinity with Plato 
is most marked, and he probably read him in the original. 

Three years ^ter leaving Cambridge, in 1579, Spenser issued 
his first volume of poetry, the Shepherd’s Calendar. Where and 
how he spent the interval have formed subjects for elaborate 
speculation. That most of it was spent in the study of his art 
we may take for granted. That he lived for a time in the 
“ north parts " of England; that there or elsewhere he fell in 
love with a lady whom he celebrates under the anagram of 
“ Rosalind,” and who was most likely Rose, a daughter of a 
yeoman named Dyneley,near Clitheroe; that his friend Harvey 
u^ed him to return south, and introduced him to Sir Philip 
Sidney; that Sidney took to him, discussed poetry with him, 
introduced him at court, put him in the way of preferment— 
are ascertained facts in his personal history. Dr Grosart con¬ 
jectures with considerable plausibility that he was in Ireland 
m 1577. The words “ for long time far estranged ” in E. K.’s 
preface to the Shepherd’s Calendar point that way. Spenser 
undoubtedly entered the service of the earl of Leicester either 
in 1578 or a year earlier {Caras Papers). 

The interest of the Shepherd's Calendar is mainly personal to 
Spenser. Its twelve poems continue to be read cbieny because 
they were the first published essays of the author of the Paery 
the poems in which ho tried and disciplined his powers. 
They mark no stage in the history of pastoral poetry. The title, 
borrowed from a French -almanac of the year 1496, which was 
translated into EnglisH in 1503 and frequently reprinted, is at¬ 
tractive but hardly tallies with the subject. It may have been an 
aftertiiQught. Spenser had too strong a genius not to make his 
OWTI individuality felt in any form that he attempted, and his 
buoyant dexterity in handling various schemes of verse must always 
afford delight to the eoniusisseur in such things. But a reader not 
already interested in Spenser, or not already familUr with the 
artificial eclogue, would find little to attract him in the Shepherd's 
Calendar. The poems need a special education; given this, they 


• The first versions of the Visions of Petrarch and Du Bellay 
“ ■ by Ihr Grosart in his Complete Works of Spenser, 

.iSSzl. The trnplations M Petrarch are imitated 
'\\BniKsche Studien, -vol. xv.) questions whether 
ir (m.also J. B. Hetcher, Modem Language 

Hartley {Camden Society). 



are felt to be full of charm and power, a fresh and vivid spring to 
the splendid summer of the Faery Queen. The diction is a studi¬ 
ously archaic artificial compound, partly Chaucerian, partly North 
Anglian, partly factitious; and the pastoral scenery is such as may 
be found in any country where there are sheep, hills, trees, shrubs, 
toadstools and running streams. That Spenser, having been in 
the north of England, should have introduced here and there a 
touch of north country colour is natural enough, but it is not suffi¬ 
cient to give a character to the poems as pastoral poems. As such 
they follow continuously and do not violently break away from 
Latin, Itali^ and French predecessors, and Professor George 
Saintsbury is undoubtedly right in indicating Marot as the most 
immediate model. At the same time one can quite understand 
on historical grounds why the Shepherd's Calendar was hailed with 
enthusiasm as the advent of a " new poet.” Not only was it a 
complete work in a form then new to English literature, but the 
execution showed the band of a master. There had been nothing 
so finisltud, so sustained, so masterful in grasp, so brilliant in metre 
and phrase, since Chaucer. It was felt at once that the poet for 
whom the age hs.d been waiting had come. The little coterie of 
friends whose admiration the young poet had won in private were 
evidently concerned last the wider public should be bewildered 
and rqielled by the unfamiliar pastoral form and rustic diction. 
To put the public at the right point of -view the poems were pub¬ 
lished with a commentarj' by " E. K."—supposed to be one Edward 
Kirke, who was an undergraduate with Spenser at Pembroke. 
This so-called " glosso ” explained the archaic words, rcve.aled the 
poet’s intentions, and boasted that, as in the case of Virgil, the 
pastoral jHietry of the " new poet ” was but" a proving of the wings 
for higher and -wider Rights." The " new poet’s " name was vnth- 
held; and the idenliOcation of the various ‘^shepherds ”—of Cuddie 
and Roffy and Diggon Davie, and the beauteous golden-haired 
"widow's daughter of the glen"—was fortunately reserved to 
yield delight to the ingenious curiosity of a later age.’ On the 
subject of Spenser’s obligations the " glosse " is very misleading. 
An eclogue drawn almost entirely from Virgil is represented as 
jointly inspired by Virgil and Theocritus and chiefly by the latter. 
Marot is belittled and his claim to be a poet called in question. 
As regards the twelfth eclogue suggested by and in part translated 
from his poetry, his influence is ignored. The stanzas ITolessor 
Hales cites as autobiographical arc actually taken from Marot's 
eclogue, Au Foi sous les noms de Pan et Robin. Dr Grosart falls 
into the same error. 

The Shepherd’s Calendar was published at Gabriel Harvey's 
instance, and was dedicated to Sir Philip Sidney. It was one out 
of many poetical schemes on which the young poet was busy in the 
flush of conscious power and high hopes excited by the admiration 
of the literary authorities who.se approval was then most to be 
coveted. His letters to Harvey and Harvey’s letters to him 
furnish hints for a very engaging fancy picture of Spenser at this 
stage of his life—looking ^t the world through rose-coloured 
spectacles, high in favour with Sidney and Leicester, dating his 
letters from Leicester House, gaily and energetically discussing the 
technicalities of his art, with some provision from his powerful 
friends—certain, but the form of it delightfully uncertain—going 
to court in the train of Leicester, growing pointed beard and 
mustachios of fashionable shape, and frightening his ever-vigilant 
friend and mentor Harvey by the light courtier-like tone of his 
references to women. The studious pastoral poet from " north 
parts " had blossomed with surprising rapidity in the image of the 
gay fortune-seeking adventurers who crowded the court of the 
virgin queen in those stirring times. Some of the poems which 
he mentions to Harvey as then completed or on the anvil—his 
Dreams, his Nine Comedies, his Dying Pelican and his Stemmata 
dudleiana (singing the praises of the noble family which was 
befriendiim him)—^have not been preserved, at least in any form 
that can be certainly identified, Among the lost works was his 
English Poet —a contribution to literary criticism. He had sent 
Harvey a portion of the Fae^ Queen, which he was eager to con¬ 
tinue; but Harvey did not think much of it—a judgment for which 
Harvey is often ridiculed as a dull pedant, as if we knew for certain 
that what was submitted to him was identical with what was 
published ten years later. 

Spenser was appointed secretary to the lord-deputy of Ireland 
in 1580, and was one of the band <rf adventurers who, with mixed 
motives of love of excitement, patriotism, piety and hopes of 
forfeited estates, accompanied Lord Arthur Grey of Wilton to 
Ireland to aid in the suppression of Desmond’s rebellion. 
Regret is sometimes expressed that the author of the Faery 
Queen, who ought to have been dreamy, meditative, gentle and 
refined, should have been found in such company, and should 
have taken part in the -violent and bloody scenes cd Lord Grey’s 
two years’ attempt at “ pacification.” But such things must 
be judged with reference to the circumstances and the spirit 
of the time, and it must be remembered that England was then 
’ See Dr Grosart’s Complete Works of Spenser, voL i» 
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engaged in a fierce struggle for existence against the Catholic 
powers of the Continent. Of Lord Grey’s chuacter his secretary 
was an enthusiastic admirer, exhibiting him in the Faery Queen 
as Arthegal, the personificaticm of justice; and we know exactly 
what were his own views of Irish policy, and how strongly he 
deplored that Lord Grey was not permitted to carry them out, 
Spenser’s View of the State of Ireland drawn up after fourteen, 
years’ experience, but first printed in 1633 by Sir James Ware, 
who complains of Spenser's harshness and inadequate know¬ 
ledge {History of Ireland, appendix), is not the work of a gentle 
dreamer, but of an energetic and shrewd public official. 

The View i.s not a descriptive work; there is nothing in the style 
13 indicate that it w-s written by a poet; it is an elatiorate state 
paper, the exposition in the form of a dialogue of a minutely con¬ 
sidered plan for the pacification of Ireland, written out of zeal for 
the public service for the eyes of the government of the day. A 
very thoroughgoing iilan it is. After passing in review the history 
and ciiaracter of tno Irish, their laws, customs, religion, habits of 
Ide, armour, dress, social institutions and finding " evil usages " 
in every department, he propounds liis plan of " reformation." 
Reformation can be effected only by the sword, by the strong hand. 
The interlocutor in the dialogue holds up his hands in horror. 
Does he propose extermination ? By no means; but he would 
give the Irish a choice between submission and extermination. 
The government had vacillated too long, and, fearing the cost 
of a thorough operation, had spent twice as much without in any 
way mending matters. I.e( tliom send into Ireland 10,000 foot 
and 1000 horse, disperse them in garrisons—a complete scheme of 
localities is submitted—give the Irish twenty days to come in; if 
they did not come in then, give no quarter afterwards, but hunt 
them down like wild beasts in the winter time when the covert 
IS thin; " if they be well followed one winter, ye shall have Uttle 
work to do with them the next summer ”; famine would complete 
the work of the sword; and in eighteen months' time peace would 
be restored and the ground cleared for plantation by English 
colonists. There must be no flinching in the execution of tliis 
plan—‘‘ no remorse or drawing back for the sight of any such 
rueful object as must thereupon follow, nor for compassion of their 
calamities, seeing tliat by no other means it is possible to recover 
them, and that those are not of will but of very urgent necessity." 
The government had out of fooUsh compassion drawn back before 
when Lord Grey had brought the recalcitrant Irish to the necessary 
extremity of famine; the gentle poet warns them earnestly against 
a repetition of the blunder. 

Such was Spenser’s plan for the pacification of Ireland, pro¬ 
pounded not on his own authority, but as having support in 
“ the consultations and actions of very wise governors and 
counsellors whom he had sometimes heard treat thereof." He 
knew that it was “ bloody and cruelbut he contended passion¬ 
ately that it was necessary for the maintenance of English power 
and the Protestant religion. The method was repugrumt to 
the kindly nature of average Englishmen; from time of 
Lord Grey no English authority had the heart to go through 
with it tiU another remorseless zealot appeared in the person of 
Cromwell. That Cromwell knew the treatise of " the- sage and 
.serious Spenser,” perhaps through Milton, is probable from the 
fact that the poet’s Irish estates were secured to his grandson 
by the Protector’s intervention in *657. • These estates had been 
granted to Spenser as his share in the redistribution of Munster 
—3000 acres of land and Kilcolman Castle, an ancient seat of 
the Desmonds, in the north of the county of Cork. The elaborate 
and business-like character of the' View shows that the poet 
was no sinecurist, but received his reward for siilMtantial 
political services. He ceased fo be secretary to the lord-deputy 
when L(»d Grey was recalled in 158a; but he continued m tirt 
public service, and in 1586 was promoted to the onerous position 
of clerk to the council of Munster. 

Amidst all the distractions of his public life in Ireland Spenser 
kept up his interest in literature, and'among proper sutweets 
for reform included Irish poetry, of which he could judge only' 
through the medium of translations. He allows it some mnit— 
“lEweet wit,” “ good invention,” ‘^some pretty flowers^”— 
but laments that it is “ abused to the gracing of wickedness and 
vice.” MeanwhUe he seems to have proceeded steadily vritib 
the composition of the Faery Queen, translating his varied ex¬ 
perience of men and affairs into the picturesque forms of his 
allegory, and expressing through them his conception of 
immutable principles t^t ou^t to regulate human conduct.: 


jSDMumy 

He had, as we have seen, conceived a work of thtfltlAil.ttiMl made 
a beginning before he left England. The ^huri:’ 

have been very much deepened and widened anil Wt every way 
enriched by his intimate daily contact with.the actuaLstraggte 
of conflicting individuals and interests and policiBs in a great 
crisis. Some four or five years later, bjsing ask^ed .in. a miked 
company of English officials in Ireland,(aa recorded in Lodowick 
Bryskett’s Discourse of Civil Life) to give off-hand a short 
sketch of “the ethical pait of moral‘{ffiilosophy ” and the 
practical uses of the study, Spenser explained to .these simple- / 
minded men that the subject was too intricate for an imiiromptu 
exposition, but that he had in band a work called the Faery 
Queen in which an ethical system would be exhibited in action. 
The respect paid by his official brethren to Spenser as a nian, 

“ not only perfect in the Greek tongue, but also very wefl read 
in philosophy, both moral and natural,” is an interesting item 
in his biography. Some years later still, when Spenser was 
settled at Kilcolman Caxtle, Sir Walter Ralei^ found him witir 
three books of the Faery Queen completed, and urged him to 
come with them to London. London accordingly he revisited 
in J 589, after nine years’ absence. There is a very pretty record 
of this visit in Colin Clout’s Come Home ..^gatn,.published in 
IS95) but written in 1591, immediately after h'ls return to 
Kilcolman. The incidents of the visit, by that time matters of 
wistful memory, are imaged as a shepherd’s excursion from his 
quiet pastoral life into the great world. Colin Clout calls round 
him once again the masked figures of the Shepherd’s Calendar, 
and describes to them what he saw, how he fared, and whom he 
met at the court of Cynthia, and how, through the influence of 
“ the Shepherd of the Ocean,” he was admitted at timely hours 
to play on his oaten pipe in the great queen’s presence. 

How much is pure fiction and how much veiled fact in this 
picture cannot now be distinguished, but it is undoubted that 
Spemser, though his chief patrons Leicester and Sidn^ Were 
now dead, was very graciou.sly received by the great world on his 
return to London. Not only did the queen grant him an audi¬ 
ence, but many ladies of the court, several of whom he-after¬ 
wards honoured with dedications, honoured him with tiieir 
patronage. The first three Imoks of the Faery Queen, which 
were entered at Stationers’ Hall on the 1st of December 1589, 
were published in 1590, and he was proclaimed at once with 
renuukable unanimity by all the writers of the time as the first 
of living poets. 

From the 'fiiat week of its pnblicatknt the literary wodd has 
continoed ananimous about the Faery Queen, nasept on minor 
points. When romanticism was at its lowest-^p Fop«.iead Spenser 
m his old age with as much delight as in his hoyhood. Spenser 
speaks himsmf of having had his detractors, 6f ha'vmg'riiffeied ftOm 
the venomous tooth of the Blatant Beast; and' he seems to have had 
in more than-ordinary share the-poet's sensitiveness to oritiosm; 
but the, detraction or-indifference have genm^y been found 
among men who, like the lord l^h treasurer Burghley, have no 
liking for poetry'of ahy kind. 1116 secret of Spenser’s enduring 
popularity with poets and lovers of poetry lies speoiaUv iri tWs, 
that he excels in-^he poet's peculiar gift,-the instinct for vrkbal 
music. .Shakespeare, or the author of the sonnet usu^lfoiasrigned 
to him, felt and ek^essed this when be drew the.parulm between 
" music attd swtet poetry "— ' , ' ’ 

'" llhoa lovest-to hear the sweet indodSouS sOtthd ' 
That!Phoebus’ inte.iths queen Of mnsic, mokes; 

And 1 in deep delight am chiefly drowned 
Wlie^ himself to sinpngi he bet^es.”' 

This is an early word in criticism of SpehsSf, and it is the last 
word about 'his prime and nnmiSstlonable exeellmiaS—a ward in 
which all critics'must agree; Whether he had imaginatios hi'the 
highest degree-or only luxuriant fancy, and whether he could -teQ 
a story ip tbs highest epic manner or only- puit together a richly 
varied series of ^cturesquo incidents, are disputable points; .but 
about the enchantment of Ws verse there can-be no mfferenee of 
opinion. It matters not in the least that he gtdns UsmSUiidy often 
by azchaic; affectations and- -lioenom of (fiction;.- asreii howsver 
purchased, marvellously rich music is. -Ip jpdg^-qf,tbs struc¬ 
ture of the Faery Queen we must always rein^ber.^t^long and 
diffuse as ifiS, what we have is but a ftagment of tht poet's design, 
and that the narrative is regulated by an aUegoriSitl pnSpose; but, 
however intricate, however confused, the isaderi may feel -fits 
succeasiim of incidents fo be,i when be studies ,j;be succession of 
incidents, it is only at tlw call of di^ that be u likely, tp ocenpy 
■ himself with such a study in reading SpBnsw. ' ' ' 
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SPENSER, 

Tlj« value l»{ the ftll<!jory has boon very vajionsly esti- 

Sjuited. The world ;would probi^ly never have divined that tliere 
was any iallleeoty If he had npt himself drawn attention to it in a 
ptoee dodicaBoh’and in doffRorel headings to the cantos. It was 
apparently at hie friend Raleigh's suggestion that the poet con¬ 
descended to eaplain ihis ethical pmpow in A telt*r of Ute Author's 
addressed to $iT Walter and dated the 23rd of January 15.89-1590; 
otherwise ^t would have been as problematical as the similar intention 
in the case of the Idylls of the King before that intention was expressly 
declared. It is ahnost to bo regretted, as far as the allegory is 
qpmsetned, that the friendly " E. K." was not empkyed to furnish 
a " glosso " to the Fatry Qusen as had done to the Shepherd's 
Calendar. Undoubtedly the peculiar " jioctic luxury " of the 
Fxury Queen can be enjoyed without any reference to the allegory; 
even Professor Dowden; the most elooncnt champion of Spenser’s 
claims as a " teacher,' admits that il is a mistake to look for 
mmute correspondence between outward symbol and underlying 
rense, and that the poet is liiast enjoyable wlwre he is most ingenious. 
Sltill fhe allt'gotT governs the structure of the jioem, and lipenser 
himself attached groat inxportanco to it as determining his position 
among poets. The ethical purpose is distinctive of the poem as a 
whole; it wps foremost in S,pcnscr!s mind wihea he oonpeivad the 
scheme of the jracm, and present with him as he built up and articu¬ 
lated the skeleton; it was in this rc.spoct th.at he claimed to have 

ovetpaseed " his avwwetl models Arionto and Tasso, If we wish 
to get an idea of Sviiaiwjr's imaginative force .and abundance, or to 
see cations as he saw them, we must pot nealeci the allegory. 
It }s obvious upm all that he aiys of his own work that in hi.s eyes 
the ethical meaning not only heightened the ihtetost of the marvel¬ 
lously rich pageant of heroes and heroines, onchan 4 ers and monsters, 
but was the one thing that rodeemad it from romantic conunon- 
llacc. For the tight appreciation of many of the eharaoters 
/md inddentg a knovjledge of the allegory is indispensable. For 
example, the slaughter of Error by the Red Cross knight would 
tw merely disgaisUng but for its symbolic character; the iron Tains 
and bia iron nail is a revoltiae and brutally cruol monster if he is 
not ,rega.^Bd as an image of the executioner,of rfg^ccius Jjaw; the 
Blatant Beast, a purely grotejKjiie .and ridiculous nioneter to out¬ 
ward vipw, aeguires a serious interest when he is known to be an 
impuraonatiati of malignant detraction. 

NotynthsUmding its immense range, the Fderfi Quern is pror 
founf^natienaland XUzabethan, contaiiiiag many moieorless 
cryptic allusibns to contemporary persons and interests. It 
has never been popaiAE abroad, as is proved by the fanC that 
them is no complete tramslktioB of it in any of the continental 
languages, llhis is doabtless cn account of a certain moocitany 
in, ^ subject-matter, whidh is only paibialJy relievod 1^ subtle 
vnriationo.- 'Iho same objedion ap|!^s to the (fanuliis>'''Speiv- 
sorian ttanza "'(s* bekia') with its concluding aJeoandranto 
It was by no means a happy invention, but its inleiioity is di.sr 
guised by.' its. authoifs «EWiv«Upus skiU in rhythm, and' tims 
recommandeilit ^^adopted by l^on and Koatn. in hk own 
day ^^sl»'vl^^dif}^ji!ed"by ^idnpj', Ben Jopson, iJanicl apd 
others hii‘''^g^ ggeents and 

untimely ■■word*, wit Bea Jnuwn. iwent faiithei-^“SpeBser’s' 
stanaa pleased faim'ntUij nor his, matten" Httton, on the other 
liMd, dulyapprW^ted "tju^ sfm and.seripus ttoet," andlie has 
bfelen' foDoWed t)y a long . line'prdistmgid^(f jpdgejfj was, 
Charles- Isunb who t>an>«d< Spwscr “ the poeb’s poet.” 

After the pnblioatibn of Fosry Qtum Spenser seems to 
hav* rttpmed in London fpr more than a jreat, to trhjoT W*" 
rfuihpfi. It might hi' iii^pbsed, Irom what,he p;a|;ea tjje 
herd of the Qoean.stiy in,ur^g Gulin Glavt to-quitihis hani^- 
ment in Irebad^ timt Ralei^ had eucOuaraged liun to expect 
some permanent’preyision in -Ixindon. If'im had,'any such 
h(jp);s, l^ejf were dfcpointed. The thrifty ^ueen wamed him. 
a|iensiehp'f ./5fl,%hP was paidm>ebrpary ,i59'j,^hknnthihg, 
further wasraope-for him, Colin uout-s oj^lanatien-that the- 
.selfish sommbimg -andi nitEiguii^ of court life were-not suited 
to a lowly ihtt^rd swain, and;that he retumed'to eoutttojr Hfo 
wjth,rg^,!ndB!,Hi!RartQ;aJ.conventi9in, or it mgy h^yp'.'heea ap 
-eifprassKHt of therpoet^ real. feeUngsnn bis .return ton mIcoIbuhi) 
oltoou^- as ataattsr of fact there seems to have been -as mach 
•scpumbfing Ifor good things in Mlinster m in London. Certahi' 
it is .t^t hfc oioitejS^n, to Kiltolmah in thi.courte of the yegp, 
pmMdy fe'st ananged publioation oh 

Ditpdirtailkfmni CompleUnts. Betphnaidxt i^ a pa<b>fal siegyi' 
on thediato ot'^eifijece of'the roistoess of'fhe'tybes. fact _ 
the'a«B<jltid)|,jth^ pci^)aajly,;iggpwn ,toii 


■ mum^' 

the lady hos more than once provoked the -solemn gematik ithd^ 
the poet's (grief was assumed. Of course it was assumed; and 
it is hardly less obviDas that .sincerity of personal esnotitm, 
so far from being a merit in the artificial forms of pastoral 
poetry, the essence of which lies in its dreamy -remoteness 
from real Kfe, would be a Hemish and a discord. Any 
suggestion of -the poet’s real -personality breaks the charm; 
once raise the question of the poet's personal -sincerity, and 
the- pastoral poem may at once be thrown aside. The remark 
applies to all Spenser’s minor poetry, including his love- 
sonnets; the reader who raises the question whether Spenser 
really loved his mistreas may have a talent for disputation, but 
none for the full enjoyment of -hyperbcdical poetry. Complaini , 
also published in 1591, is a miscellaneous collection of poems 
written at different periods. The volume contained The Ruins of 
Tim ; The Tears of the Muses ; Virgil's Gnat; Mother Hubbard's 
Tale ; The Ruins of Rome ; Muiopoimos ; Visions of the World’s 
Varsity; BtUay's Visions; Petrarch's Visions. Some of the.se 
pieces are translations already alluded to and interesting only 
as the exerci-scs of one of our greatest masters of melodious 
verse; but two of them, The Tears of the Muses and Mather 
IMbard's Tale, have greater intrinsic interest. The first is 
the complaint of the decay of learning alluded to in Midsummer 
Night's Dream, v. i. 53— 

" The thrice three Muses mouminR for the death 
Of Learning late c^'icuotfc'd in buggery." 

The lament, at a time when the Elizabethan drama was " mew¬ 
ing its mighty youth,” was not so happy as some of Speaser’s 
pwitical prophecies in his View of Ireland-, but it is idle work 
to try to trace the undercurrents and personal allusions in such 
an occasional pamphlet. MiAher HiMard's Tale, a fable in 
Chaucerian couplets, shows a keenness of satiric force not to 
be pataHeled in .any other of Spenser’s writings, and suggests 
that he -left the court in a mood -very different from Colin 
Clout’s. 

Spenser returned to Lo»d,on probably in 1595. He had 
rawied in the interval a. Iwy -whose Christian name was 
Elizabeth—Dr Grosart says Elizabeth Boyle. Tlic marriuge, 
celehraitfid on the jsitlt of Jpne 1594, was followad by a rapid 
sucewsKm -of fusbliqatiBns, - The fir-st waa a volujae (entwed at 
Stationers' Hall oBithe -tgth of Novemb®' i'Si?4{ published-1595) 
conlainit*. the dntmui., n teries raf oxciuisite sonnets edm- 
mptofiaatW; -ef the, wpodf -and incidents <k his courtship, and 
the-TOagaifieeqt Epithaknmm, iflcomparably the finest of his 
minor-poems.! As-iq the ease of the Complaints, the publisher 
fo* abyiousi rcB^s issBPd. thisivolwmo nominally without his 
aj|th(Hi)ty. Cefin ClftuCSt Game Hame^ Agmn was puMuhed in 
the samS'yBW, with ,# dedieatiem to -Sh Walter Raleigh, dated 
169*- SsHy'in J69$ the tewnd,three;ho<A5S Of the 
were in, the reewter -Stotionem’ Hall, and in the 

couite- of the same yieac ware published bis Four Hymns, his 
PwgA^kwnant^nnd hisf-drtropW.ft paotoral lament for Sir Philip 
S}dney„»l^bfHe dBdisgted-.totthe-ofmfttBW of Bsie*. 

That. Spenser wote more «fi the-, ifeeyy; Q^m during the 
1 ^ |wo ytori of.his lifa, sstoi'ithstl.theiM&. period in'the sack 
of Raot^wfjaatlaiby tha rebels, ssay-jdanribly feeooojeoturad, 
but eannot, be ascartamed, Dusirtg .those yeaiS'-he- would seam 
to have,ten tagely eoeiqsW' With politicaliand personal earea. 
Hadafcribeshimseli lin.the; aaadisa^inted suitor’ 

atnoBstf; Hatewiupihi»;W«e#/w4i»iiiniilS0 when he-waa, 
in London, and from various qiwtoieMdAotoaiit is-elddte 
he bad.! ijcpefr, -afr s@»B kmd; from the favmm of! Esaeto The 
VieiOi with, ito u«igfint-entwaty:!!**. .Essex tewld be sent to' 
iMjandj, wa^.enteed at Stotsqnaw’ Hall id, April: i«p8!, but, 
he did, tel teaid kam-tR puldishrih. Burghlayi, who, bad long 
stood,:»,hiR w^,-diie4-fe,Augtj3t-.*ff^ yleaiij^and'nBKt mmitb 
Sjwnacr, whoisetoM.to.heveiraturoed.to Iretad in igm tms 
appointed,shwiff of,Corki ISiOctoher Tyrone’*rebdlitm brdee 
tej and; Eptewr’flihp.tei.^wee, sacked and; bumadi' The- poet 
Ihljnself esespod,|Stodrii»( I)wemher was. sept, to, London with 
IdesptehesM ^ain he vemureid to urp upon.-thh; queen bb’ 
plaftte,thit,thiffPt«bj'‘ii^c9inelii«fti” efilrskndw! Butiliisiinnk 
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fpii was :aear, pn the i6th of January 1599 he died at W«t- 
minstcr, ruined in furtuncj ^ not heart-broken, and was buried 
in Westminster Abbqy, near, his master Chaucer. Ben Jonson 
asscrte4 that he perished iur of bread, and that when the 
earl of Essc:^ hearing of his distress, sent him “ so pieces,” 
the poet declined, saying that he had no time to spend them.^ 
This report of his end, is mentioned sdso by the author of The 
Return from Parnassus, but, toving j^ard to .Spenser’s position 
in the world, it is inlierently improbaUe. Still there is an ugly 
possibility of its truth. The poet left three sons and a daughter. 
A pedigree of the family appeared in the Gentleman’s Magasine 
for August 1842. 

Editions by Todd (8 vote., 1805) and by A. B. Grosart (10 vols., 
1882-1884); tliu Aldine edition, with.Life by Collier, and the Globe 
edition, wilh Life by J. W. Hales; Pean Church's SMnser, in “English 
Men of Letters " Senes; Craik's Spenser and his Poetry (1845); Mrs 
C. M. Kirkland's Spenser and the Paery ^ueen (Now York, 1847); 
]. S. Hart's Essay on the Life and Writings of Edmund Spenser 
;Ncw York, 1847); Kilchin and Mayhew's Spenser's Faery Queen, 
bks. i.-ii.; and Herford's Spenser’s Shepherd's Calendar (Oxford, 
Clarendon Press); Roden Noel’s preface to the Spenser volume in 
the Canterbury Pods; and F. I. Carpenter's Guide to the Study of 
Spenser (Chicago, 1894). (W. M.; F. J. S.) 

SPENSER, JOHN (1559-1614), president of Corpus Christi 
College, Oxford, was educated at Merchant Taylors’ School, 
London, and Oxford. After graduating he became Greek-reader 
in Corpus Christi (Allege, and held that office for ten years, 
resigning in 1588. He then left Oxford and hold successively 
the livings of Alveley, Essex 0589-1592), Ardleigh, EBBeK'(i592- 
1594), Faversham, Rent (1594-1599), and St Sepulchre’s, 
London (1599-1614). He was also presented to the living of 
Brorbonme, Hertfordshire, in 1592. In 1607 he was appointed 
president of Corpus 'Christi 'C^ege. After the death of bis 
friend Richard Hooker he^edited the first five books of Hooker's 
Ecdesiastical Polilie (London, 1604). The introduction to that 
work and A Sernum at Paulas Crosse on Bsay V., s, ^'(liondOB, 
1615) are %is-only published writings. Me wasy however,'one 
of the translators df the authorixed -vErBiGn of'the Bible, serving 
on the New'Testamertt cOBwnittee. 

SPENSERIAN STANZA, a form of verse which'deriveo its 
name Jrom the fact'the* it'was invented the poOt Bdnioiri 
Spenser, and first used in his Faery Queene in 1590. The.orioin 
of this stansa has been matter for disagreement stmong'tafities 
of prosody. Rchiff 4 r-has argued that it was ‘adaiited from 
old'Fr«»ch-bBllad»-staniia,(see BALbAn®)., But.it lis nutriMaore 
probable that it’'Wa«.£if .htaikin origin, and that Spenser, wJkt .was 
familiar with tfkaw t»>«« as it had Jong been employed in Italy, 
and was at that very time being used by the . school «f Tasso, 
added a line between the Italian fourth and fifth, modified 
slightly 1^ iwfangements -of .rhyme, and .added a foot to .the 
laat. line, -whieh. became an alexandrine. The fcom of the 
pure Spwserian .stanaa.can best be ohaeryed by tbeatudyiofin 
-speeimen fwan-the: Faery Queene 

“ 'IritO'titie inmost temlc thus 1 .canie, 

■yWch hiwiiiag all with frankinoohso',1 iound, 

And .AdsiiTs using irem the altar'a. Same. 
tjpon a hundretl marble pillars roond 
'Tfemof up high wasTcaritl froM'the gronnfl, 

AUl'Sefigcd .wnh crowns anilichainB.and.gBTlands;gaT, 
lAnd rtlwnsancl .preeioue atts'wortb, p^ya poand,. . 
Tbe.whichsad.lovBrs for their vowsiba pay, 

And all the ground was stroW’d With flowers as atmias May. 

{t tis Bccessaiy to .preserve' in .a]l..Teipects 4he chaiaiAaEisfics 
of this. esan^FW, end the'-numbec, cagular sequences'mid iaso^ifyi 
of. rhymes must, be foUo-wod. TtJs a curious iaot .that, in -fpSe 
of the, ,v»y, gseet , beauty of .t^ .stanaaand .^ipppiilarity ;of 

though Gilcs.aud tineas. Fletcher made, for, &emsel'ves ad^-' 
tations of it, the former by omitting the eighth line, the litter'by 
OWSttaattmihithtad eighth. In-themWe df thetWShcentury 
the stu^, of (Spenser led. .poets .to, revive'the staMA; which .'beWs 
his nfltnp The initiators of this reform were Akehside, in Thei 
Vimoso’ivfsfyt Bhimstonej dn The 

1'^ ComtersaHons with Dihtnmend, ‘Sheiseepeart''Soofety, 


Thomson, in The :Castlt,gf Indolence (i 748). Mrs Tjghe ,(j(7?2- 
i8xp) used it for her oncerfamous epic of P^che, jftfi a 
favourite form at the time of the romantic revival, when tt .was 
emfdoyed by Campbell, for his Gertrude of Wyoming (t8^; 
by Keats, in The Eve of Si j4g««i(i8aoL by Shelley, in The 
of Islam (LMn.andiCythna) {181^i by'Mrs Hemans; by R.egma4^ 
Heber,; hut pre-eminently by Byron, in Childe Harold 
181,7). Thomas Cooper, the Chartist, wrote his Pur^aiory ^ 
Suicides (1845) in Spenserian stanra, and Tennyson part 0! 1 ^ 
Lotus Eaters. By later poets it has been neglected, but Worsley 
and Conington’s translation of the lUod (1865-1868) sho.uId.be 
mentioned. The.Spenserian stanza is an exclusively .FnglV^ 
form. 

SPERANSKI, gOONT MIKHAIL MIKHAILOVICH (1772- 
1839), Russian statesman, the son of a village priest, .spent,his 
early days at the ecclesiastical seminary in St Petersburg, where 
he rose to be professor of mathematics and physics. His brilliant 
intellectual qualities attracted the attention of the government, 
and he became , secretary to Prince Kurakin. He soon became 
knowmas-the most competent of the imperial officials. Themost 
important phase of .his career opened in 1806, .when the eimeror 
Alexander I. took him wilh him to the conference of Erfurt 
and put him into direct communication wilh Napoleon, who 
described him as “ the only dear head in Russia,’* and-at the 
instance of Alexander had many conversations with him on the 
question of Russian administrative reform. The result of these 
interviews was a series of projects of reform, including a consti¬ 
tutional'system based on a'series of dumas, thecantonal assembly 
(iioiiMl)electing the iwna of the district, the dumas of the districts 
electii^ that of the province or government, and these electing 
the,Duma of the empire. As a mediating .power between the 
-autocrat -and the Duma there was to be a nominated council of 
slate. Tbis plan, worked out by Speranski in i8op, was fpr 
the most part .stillborn, only the council of the empme coming 
into existence in January 1810; but it none the less, to quote M. 
Oiesle,’ dominated the constitutional history of Russia in the 
19th century and the early years of the 20th. The Duma qf'Ae 
empire created in 1905 bears the name suggested by SperaipSki, 
and the institution of local self-government (the temsiopsY jn 
1864 was one of the reforms proposed by him. Speiansm’s 
J^urs ^so bore fruit in fte constitutions granted by Alexander 
to'FinlaodaBd'Poland. 

'From 1809 to 1812 Speranski was all^oweriul in Russia,, so 
taras any .niimster of a sovereign so suspicious and so unst^Je 
as .Alexander .could be so described. He r^laced the e^lier 
lavourites, meiiibers of the''' unofficial committee," in the ^’s 
confidence, becoming practical^ sole minister, 4 ilt .qi^tians 
■behjg'Iiud by, him alone before tii9 emperor and usually seized 
at emee by. tiie two between them. Even the once all^wt^pl 
war minister Arakcheyev wa$ thrust into the ^kgrpjmd. 
'Sjierahski used'his immense influence for no personal ends.’ ‘fie 
was an idealist; but i 
Alexander' 

- ‘TT "i'*' irfiiiril^ 

air 'Ijtyto 
.|.twover that h'eralknd|^ili|iW|i|Mdl)l(LiM^ 

■Jlinstrument for the attamihehT'orthat idral end, a regenerated 
Russia, WKidh was his ■riShiiSter’s sole preorcups^on. In 1810 
Jind-the fittbhalLof Isfist Speranski was istiHrin favour, Md 

iwasJtiiwaonfklantedlthftren^cmin tbataecwtidipiomacyisriush 
ip w w i ^ttoe Iwleacdi ofRassunwithiNapieleoii;^ .Jfehad^boweiw, 
mmffiitted me aSzseus nnstWke, Anianle«ttiteeirauQn..l)filiS(^, 
ihetegncmradiiiBaSoq.'thAritka .efntoiganieiBgfthe ooderruiMtaHa';' 
sritii tbeispsddlrtsl^t c^.usingiit.'to.iednMte and elewteitSle 
DntodiaX'Ditfgy; ibo enpeaw.iagrMd'tn.tite fiest tettipSibaing 
.ttaken^maDUily'liheRSUippressiQn^afrm existing todgadbulbifae'Wts 
aolioiidfy-ouspicMitK iitftiecnwt 48)ca^ even uffidn lostensi^ 
admitted so theh; iseatSscTandiSpeianski's abortive ;})]a»>ofily 
rasubedlili'Adffingithef^lesgyt to ttomurabar«i Us enelmies. ' 

2t "(Paris, tend); ■ 

* Sc]wina»),.<^sM<i«i«ti<M8s,:d. 77. 
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St>5rRMACEtl—fePgUSitPUS 


On the eve of the struggle with Napoleon, Alexander, consdous 
'of his unpopularity, conceived the idea of making Speranski his 
scapegoat, and so conciliating that Old Russian sentiment 
Which would be the strongest support of the automatic tsar 
agstinst revolutionary France. Speranskl’s own indisferetions 
gave the final impulse. He was surrounded with spies who 
repotted, none too accurately, the minister’s somewhat sharp 
criticisms of the emperor’s acts; he had even had the supreme 
presumption to advise Alexander not to take the chief command 
in the coming campaign. A number of persons in the entourage 
of the emperor^ including the grand-dudiess Catherine, Karam¬ 
zin, Rostopehm and the Swedish general Baron Armficld, 
intrigued to involve him in a charge of treason.^ Alexander 
did not credit the charge, but he made Speranski responsible 
for the unpopularitj' incurred by himself in consequence of the 
hated reforms and the still more hated French policy, and on the 
I7th-29th of March 1812 dismissed him from office. Reinstated 
in the public service in 1816, he was appointed governor-general 
of Siberia, for which he drew up u new scheme of government, 
and in 1821 entered the council of state. Under Nicholas L 
he was engaged in the codification of the Russian law ^published 
in 1830 in 45 vols.), on which he also wrote some important 
commentaries. 

See the biography (iu Itussian) by M. KorfI (St Petersburg, 
l86r). On his public lile and constitutional reforms see Theodor 
Schiemann, Geschiclile Russlands unter Kaiser Nikolaus I., Bd. i. 
Kaiser Alexander 1 . p. 75 scq. (Berlin, 1904) ; Pierre Chasles, Le 
Parlement russe, p. 19 scq. (Paris, 1910), and the works of V. Varin 
(St Peleisbuig, 1S72 and Moscow, 1905). Count Nesselrode’s 
letters fo Speranski and many references are published in vol. iii. 
of the Zelltrs el papiers du eomte de Nesselrode, 

SFERHACETI (from Lat. sperma, seed, and cetus, a whale), 
a wax found in the head cavities and blubber of the sperm-whale 
{Physetcr macruccphalus), where it is dissolved in the sperm oil 
while the creature is living; it also occurs in other Cetacea (see 
Whale Oub). At a temperature of about 6" C. the solid matter 
sqmrates in a crystalline condition, and when purified by pressure 
and treatment with weak solution of caustic alkali it forms 
brilliant white crystalline scales or plates, liard, but unctuous 
to the toiu h, and destitute of taste or smell. It is quite in¬ 
soluble in water, very slightly affected by boiling alcohol, but 
easily dissolved in ether, chloroform and carbon bisulphide. 
Spermaceti consists principally of cetin or cetyl palmitate, 
Tlie substance is used in making candles of 
standard photometric value, in the dressing of fabrics, and m 
medicine and surgery, especially in cerates, bOugieS, ointments, 
and in cosmetic preparations. 

SPERM-WHALE. or Cachalot {Physeter macrocephalus), the 
largest representative of the toothed whales, its length and 
bulk being,abckit equal to, or somewhat exceeding those of, the 
Arctic right-whale, from which, however, it is very difieitnt 



The Spena-Whale [PkyseUr.macrocephalus), 

in appwurance and structure. The head is about one-thizd 
ci theittiglh of the body, veiy massive,’high and truncated in 
■front; afid ibwing its size and form mainly to the accumulation 
of a peculiariy modified form of fatty tissue in the hoilw 
on the upper surface of the skull. The Oil contiMned in^cells in 
■ this cavity, when refined, yields Bpermaceti, «nd the thkh cover¬ 
ing of blubber, which everywhere emvelopes the body; produces 
the wJuable sperm-oil of commerce. The single blowhole is a 
Icngitudinal slit, placed at the upper and anterior extremity 
^ head to the left side of the middle line. The opening of 
the mouth is on the underside of the head, considerably behand 
^ end of the snout. The lower jaw is extremely narrow, and 
* See SeUemana, tp, cH. L 81. 


has on eadh side from twenty to twenty-five-stout conical teeth, * 
which furnish ivory of good cpiality, though not in sufficient 
bulk for most of the purposes for which that article is required. 
The upper teeth are rudimentary and buried in the gum. The 
flipper'is short, broad and truncated, and the dorsal fin a mere 
low protuberance. The general colour of the surface is black 
above and grey below, the dolours gradually shading into each 
other. The sperm-whale is one of the most widely distributed 
of animals, being met with, usually in herds or schools,” in 
almost all tropic^ and subtropical seas, and occasionally visiting 
the northern seas, a number having been killed around the 
Shctlands a few years ago. The food of sperm-whales consists 
mainly of squid and cuttlefish, but also comprises fish of consider¬ 
able size. The substance called “ambergris,” formerly used 
in medicine and now in perfumery, is a concretion formed in tlie 
intestine of this whale, and found floating on the surface of 
the sea. Its genuinene.ss is proved hy the presence of the homy 
beal» of the cuttles on which the whale feeds. The cme represen¬ 
tative of the genus Cogta is called the lesser or pigmy sperm- 
whale, being only from q ft. to 13 ft. long. 

SPES, in Roman mythology, the personification of Hope. 
Originaliy a nature goddess (like Venus the garden goddess, 
with whom she was sometimes identified), she represented 
at first the hope of fruitful gardens and fields, tlien of abundant 
offspring, and lastly of prosperity to come and good lortune 
in general, being hence invoked on birthdays and at weddings. 
Of her numerous temples at Rome, the most ancient was appro¬ 
priately in the forum olitorium (vegetable market), built during 
the First Punic War, and .since that time twice burnt down 
and restored. The day of its dedication (August i) corre¬ 
sponded with the birthday of Claudius, which exptos the 
frequent occurrence of Spes on the coins of that emperor. Spes 
is represented as a beautiful maiden in a long light robe, lifting 
up her skirt with her left hand, and carrying in her r^ht a bud 
already closed or about to open. Sometimes she wears a garland 
of flowers on her head, ears of com and poppy-heads in her 
hand, symbolical of a prosperous harvest. Like Fortune, with 
whom she is often coupled in inscriptions on Roman tombstones, 
she was also represented with the earnu copiae (horn of plenty). 

Sec G. Wisaowa, Relifion und Kultus der Rimer (190a), according 
to whom Spes was -or^nally not a garden goddeas, but simply 
the divinity to whom one prayed ior the fulfiiment of one's desires. 

SraSSART, a highland forest country of Germany, belonging 
mainly to the Bavarian province of Inwer Franconia, but in 
the north to the Prussian province of Hesse Cassel, and it is 
bounded on the S. and W. by the Main, on the E. by the Sinn 
and on the N. by the Kinzig and Joss. The main ndge of the 
formation, consisting of gneiss, granite and red sandstone, runs 
from a point opposite Miltenberg, in a north-westerly direction, 
to the source of the Kinzig near SchlfiAtem—a distance of 45 m. 
—and attains its highest elevation in the Geiersberg (1919 ft.), 
which lies north of Uie Rohrbrunn pass, through which runs the 
main road from Ascliaffenburg to Wiirzbmg. The forest, 
with which it is densely covered, consists of oak, beech, 
ash and :fir,.and,,the-seenerj', especially on themwn side, 
between Gemundenand Lohi, is unpressive. _ The climate is 
inclement in winter and oppressi-vely hot in midsummer. 
The inhabitants are engaged chiefly in woodcutting, raft¬ 
making and querying, and most of the timber is floated down 
to Holland. Cbbalt, silver, lead and copper are also worked, 
and the Southern and western slopes jiield wine of good quality. 
This bealntifui t^ of fcbtmliy until'recent years was compara¬ 
tively Btffic known to the tourirt, but a club {Spessart Ju«J), 
through the establishment of fihg^-pc«ts and the issue Of maps, 
has indicated tiie' mort iateresting tours to be followed. ' 

See Bfickiug, Der noirdiiiietUiche Spesmi, geolaguck tmfgenqmmm 
(Beilin, 1893); Sebobet, piihrer duroh den Spessart (Ascbafieiiburg, 
1904): Wiid, Der Spessart, sein WirtsckdfiMsn (iWd., 190S). 

SPSUBIPPUS (4th century ha:.)^ Greek philosopher, son of 
Eurymedonasul'Pfltone, sister of (Platib isaVPpoeed to have been 
bom about 407 b.c. He was brad in the school of Isocrates; 


SPE^IEPjtlSv^ . 


but, when Plato returned to Athens about 387, yielded to his 
influence and became a member of the Academy. In 361, when 
Plato undertook his third and last joum^ to Sicily, Speusippus 
accompanied him. In 347 the dying philosopher nommated his 
nephew to succeed him as scholarch, and the choice was ratifled 
by the school. Speusippus held the office for eight years,,and 
died in 339 after a paralytic seizure. Accordmg to some 
authorities he committed suicide. There is a stoiy that his 
youth was riotous, until Plato’s example led him to reform his 
ways. In later life he was conspicuously temperate and amiable. 
He was succeeded by Xenocrates. 

Of Speusippus’s many philosophical writings nothing survives 
except a fragment of a treatise On Pythagorean Numbers. Nor 
have secondary authorities preserved to us any general state¬ 
ment or conspectus of his system. Incidentally, however, we 
learn the following details, (a) In regard to his theory of being : 

(1) whereas Pluto postulated as the basis of his system a cause 
which should be at once Unity, Good, and Mind, Speusippus 
distinguished Unity, the origin of things, from Good, their end, 
and both Unity and Good from controlling Mind or Reason; 

(2) whereas Plato recognized three kinds of numbers—firstly, 

ideal numbers, i.e. the “determinants’’ or ideas; secondly, mathe¬ 
matical numbers, the abstractions of mathematics; and thirdly 
sensible numbers, numbers embodied in things—Speusippus 
rejected the ideal numbers, and consequently the ideas; (3) 
Speusippus traced number, nu^itude and soul each to a distinct 
principle of its own. (n) In regard to his theory' of knowledge: 
(4) he held that a tiling cannot be known apart from the know¬ 
ledge of all things besides; for, that we may know what a thing 
is, we must know how it differs from other things, which other 
things must therefore be known; (5) accordin^y, in the ten 
books of a work called 'O/tota, he attempted a classification of 
plants and animals; (6) the results thus obtained he distinguished 
at once from “ knowledge ’’ (io-umj/ti;) and from “ sensation ” 
(ol!irftj(rts), bolding that “ sdentific observation ” 
aur^irtt), though it cannot attain to truth, may, nevertheless, 
in virtue of a certain acquired tact, frame “-definitions ".{huyoi). 
(c) In regard to his theo^ of ethics: (7) he denied that pleasure 
was a good, but seemingly was not prepared to account it 
an evil. ' 

In default of direct evidence, it remains for us to conipsxe 
these scattered notices of Speusippu&’s teaching with wWt .we 
know of its original, the teaching of Plato, in the hope of obtain¬ 
ing at least a gener^ notion, firstly, of Speusippus’s system, and, 
seccmdly, of its relations to the systems of Plato, of contemporaty 
PlatonistS), such as Aristotle, and of the later Academy. 

It has been suggested elsewhere (see Socrates) that the crude 
and unqualified “ realism " of Plato’s early manhood gave place 
in his later years to a theory , of natural kinds founded upon a 
“ thoroughgoing idealism,’’ , apd that in this way. hf was led to 
recognize and to value the classificatory sciences of zoolqgy and 
botany. More exactly, it may be said that the Platonism.of 
Plato’s maturity included the following principal doctrines: 
(i.) the supreme cause of all existence is the One, the Good, Mmd, - 
which evolves itself as the universe under certain eternal immu-' 
table forms called “ ideas (ii.) the id^ are apprehended liy 
finite minds as particulars in space and ^e, and are .then.c^d 
“ thin^ ’’; (iii.) consequently the particulars which hare m a 
given idea at once their origm, their being, and their perfection' 
may be regarded, for the purposes of scientific stody, as members 
of a natural kind; (iv.) the finite mmd, though itcannot directly 
i^prehend the idea, may, by the study of the particulais^in 
winch the idea is revei^, attiun to an approxupate potiop 
of it. 

Now when ^eusippus |[x) discriminated the One, the Good, 
and Mind, (a) denied the ideas, and (3) abandoned the attempt 
to unify the plurality of things, he eimicitly rejected the ibaxy 
of being expressed ia.(i.) and (ii.); and the rejection ofihe theory 
<of being, f e. of the conception of the One evolving itself ^ a 
j^rality of ideas, entailed cwuequoi^, modifications in the 
theory of knowledge conveyed in (iii.) and (iv.). For, if the 
mentben of a natural kind had no comipon ujea to unite them, 


scientific research, having nothing objective in view, could at 
best afford a Xoyos or definition of the appropriate particulars; 
and, as the discrimmation the One and the Good implied the 
progression of particulars towards perfection, such a Xdyos or 
demition could have onW a temporary value. Hence, though, 
like Plato, Speusippus (4) studied the differences of natural 
products (s) with a view to classification, he did not agree with 
Plato in conception of the s^ificante of the results thus 
obtained; that is to say, while to Plato the definition derived 
from the study of the particulars included in a natural kind was 
on approximate definition of the idea in which the natural kind 
originated, to Speusippus the definition W'as a definition of the 
particulars studied, and, strictly speaking, of nothing else. Thus 
while Plato hoped to ascend through classificatory science to the 
knowledge of eternal and immutable laws of thought and being, 
Speusippus, abandoning ontological speculation, was content 
to regard classificatory science not as a means but as an end, and 
(b) to rest in the results of scientific observation. In a word, 
Speusippus turned from philosophy to science. 

It may seem strange that, differing thus widely from his 
ma.ster, Speusippus should have regarded himself and should 
have been regarded by others as a Platonist, and still more 
strange that Plato should have chosen him to be his successor. 
It is to be observed, however, firstly, that the scientific element 
occupied a larger place in Plato’s later system than is generally 
supposed,1 and, secondly, that other Academics who came into 
competition with Speusippus agreed with him in his rejection 
of the tlieory of ideas. Hence Plato, finding in the scli^l no 
capable representative of'his ontological theory, might well 
choose to succeed hint a favourite pupil whose scientific enthu¬ 
siasm and attainment were beyond question; and Speusippus’s 
rivals, having themselves abandoned the theory of ideas, would 
not be in a position to tax him vrith his philosophical apostasy. 

In abandoning the theory of ideas—irat is to say, the theory of 
figures and numbers, tfie possessions of universal mind, eternally 
existent opt of space and time, which figures and numbers when 
they pass into space and time as the heritage of finite minds are 
regarded as things—Speutippus had the approval, as of th9 
Platoriists generally,, so alsq of Aristotle. But, where^ the ner^ 
sc'bolarch, confining hiiasdU to detailed examination of 
natural kipds, attempted no cpmpfehensive erqilanption of the 
.universe, Aristofle tl»t, a theory bi its origin^ its motions 
and ite.prder was anecesspry adjunct to the classi&iitbry sciehtes; 
and in nearly-all .his, refetefu^.’to tSpeuaii^us hd insists upon 
this fundamental differenoe pf ^Ocedure., .Conceiving that tiip 
motions of the universe, and its parts are due to th.O desire which 
it and they' feel tow^S the supreme external niind^ ahd itS 
several tiipughts, so that .the cotmucal order pthnfiediby toe divmp 
mind is realized in the phenomenal,universe, Arietotlfe thffs s^tfe 
the requisite unifi(^tioi},Jiibt ipdped pf mjnd find mattet/tot i^d 
and matter are distinct, dvit Of toes gbVernmg mind/the primi 
unmoved, movant/ sincpit and its th^ghtS are one. Cpnttro^- 
wise, when Speusippus (Estinguishes Ond, 'Good; apd .Mind) So 
thatMiqd, pot as yet,epdowd with .cm orderly scheme) eiijgptt 
the initial One,.tb)j)atticqiar Gc^s oir (mdt,'his theory df luttfire 
appqats to his rival'" episoditad,*’.,i.k'ti5 ,cohrf,st .of.^ a series t# 
tableaux wanting ^in dram^tld imity; to tl^t it renunds ham tiC 
Homer’s line— oin dya^brwoXxmoi^iitij' fU'iio^voi iona. 

.^usippqs and his contemporaries in the school exercised dn 
important and far-reaching mfluence upon Acad^ic doctrine. 
■When they, the immediate successors of Plato, rejected their 
master’s ontology and proposed to themsel'miias ends mere 
classificatory sciences which with him had been means, ttey 
bartered their hope of philosophic certainty foT the tentative 
and provisional results of scientific experience. XenoOtites 
indeed, identifying ideal and matbemati^ numb-rs, sou'gflft to 

That'^ato did pot ne^t, but rather encouraged, clus^catory 
Mitoce.ta diown, not only by a weihknown fragment of toe comic 
poet Epictates, which desenbea a paity of Academfdr engaged 'in 
lUvesnmtoig, under the eye of Pbito, toe affinitlet of toe Comiaon 
pumpMu, but also by the Tinmus, which. While it .carefully 4if- 
erfanmates aoienoe froip'pntDlogy, plainly recognises the impattanoe 
Otj-top study of natural kfuda 







shelter lumself under the authority of flaw; But, is the Xcno- 
dra'tean numbers, though profesMdly ideal as well as mathe¬ 
matical,' were in fact mathematical only, this return to the 
Platonic terminology was no more than an empty form. It would' 
seem, tlien. that A( ademic scepticism began with those who had 
been reared by Plato himself, Imving its origin in their acceptance 
of the scientific element of his teaching apart from the'ontology 
which had been its basis. In this way, and, so far as the'present 
writer ctm see, in this way only, it is possible to understand the 
extraordinar)' revolution which converted Platonism, phtlb- 
sop'ural and dogiruilic, into Academicism, scientific and sceptical. 
It is a-s tlie official repre.sentative of this scientific and sceptical 
departure that Speusippus is entitled to a place in the history of 
philosophy. 
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SPEY, a river in the Highlands of Scotland. It rises in Mt. 
Gach-a-Cheannaiche in the north of Lochaber, in Inverness- 
shire, at a height of 1497 ft. above the sea. A mile from its 
source it forms the small Loch Spey, and 31 m. lower do-wn it 
expands into the larger Loch Inch. After crossing the boundary 
of Elginshire, below Grantown, it pursues an extremely serpen¬ 
tine course, as far as Craigellachie, where it begins to flow due 
northwards, becoming wholly a Moray stream as it approaches 
Fochabers, and falling by se'veral mouths into the Moray Firth 
at Kingston. Its total length is about no m. It is the most rapid 
river in Scotland and is nowdierc properly navigable, though at 
^eymouth in its lowest reaches some sliip-buildmg has been 
intermittently carried on. The strength of its current is due 
DMtly to its lofty origin, and partly to the volume of water con¬ 
tributed by numberless affluents from the mOuntdnous regions 
cf its birth. The more important tributaries arts, on the left, the 
Markie, Culder, Dulnain, Tulchan, BalllrttomB and Rothes and, 
TO the right, the Mashie, Tniim, Tromie, Feshife, Nethy, Avon, 
Fiddich and Mulben, Its arte bf drainiage if X300 sq, m. At 
certain points the stream attains a considerable width, as at 
^vie, where it is i,>;o ft. wide,^ and ttt Kingussie, where its width 
b from 80 to 100 ft From below Craigellachie, and especially 
on the low-lying coast-land, poob or Stretches of fair sbe become 
fluent. For beauty of scenery Strathspey holds its own with 
any of . the great valW of Scotland. As a Salmon river the 
Spey yields only to thetay andTwead. Itpassfisma^ interest- 
spots in its long career, sudi as Laggan; Quny C^tle, the 
swt of Quny Maqiherson; Craig I)hu, the “black rock"; and 
Kingussie. It flows past the j^ne forests of Rothiemurchus; 
Gmnton, the capital of Straths^y; Cromidale, where the dans- 
men suflered defeat at the hands of William III.’s troerps in 1690; 
B^indalloch, with a splendid Scottish baronial castle, the seat 
01 the Macphersmi-Grwts; and Charlestown of Aberlour and its 
fine cataract 

a dty {rf lapria, I^y, b the ptmfince of Genoa, 
Sp nu S.E. of that town by t^, 49 ft. abewe sea-level. Pop. 
Ugod), 41,773 (town); 75,756 (commune); In t86i only 11,556. 
It is rire chief navid harbour of Italy, having been adopt^ as 
su(* in 1861. The Bay of Speiia b sheltered from all except 
Bouiherly winds, and on" its western shore are numerous openiims, 
whicl^^aflord perfectly safe anchorage in all weathers, “nie 
entxance^is protected by forts, while a submarine embankment, 
,3 pi. long, Tenders it secure. The arsenal consists of three depart- 
. m«its, the principal of which, is 3537 ft long, with an average 
width of 3460 ft. The chief baSin b 33 acres ip extent, and the 
second—conneqfed with the first by a canal Qt ft wide— 
acres. Both basins have an average depth of between 33 tnd 
^ft. ‘ Ibe tecOnd'lmsm gives access to the docks, Of which there 
;are.8ix; toro 390 fh.loiiig, t.Wb |20 ft jong, ohe .500 It, long and 
iOBe ft long. The.establishment,of.Sap Vitb 'b devb!(ad; 
tetirbiy to the prOthuAioto of artillery; that of Son BactolomeO' 
'b'cxdaslvdy used'fbffeHbltfcal woito apd tl» tiMmufscture of! 
submarine weapons, especially tolpedoes. arsenal ites. 


consteuCted by General (!b!odo 05. tsyif)/whose staltue TSes at 
the entrance, and near it arc the naval barracks and hospital. 
Though toe town iteelf, with the barracks and niilitary hospital 
as bs principal buildings, presents little to attract toe fore^n 
■visitor, the beauty of the gulf and of the neighbouring countov 
has brought Spezia into some repute as a 'wiiiter resort, and it is 
also visited in summer for sea-bathing. The walk and gates 
of the old city are for the most part destroyed. The opening of a 
railway across the Apennines (tocre is a branch leaving the coast 
luie atVezzano, and joining the line from S.arzana at ’S. Stefano di 
Magra) placed Spezia in communication with Parma and the 
most fertile rrgians of the Po valley, and so stimulated commerce 
that a new (ommerdal port to the cast of the city was built. 
This harbour consists of a broad quay with 657 ft. of w'harfagc, 
and of a mole 1639 ft. long with 984 ft. of wharfage. The basin 
of the harbour is about 26 ft. deep. A branch railwray connects 
the wharves directly with the main line. Since the opening of 
the new port the traffic has considerably increased, and it exports 
oil, pig-lead, sil'ver, flour, wine, marble and sandstone for 
paving purposes, while b imports quantities of coal, iron, cereals, 
phosphates, timber, pitch, petroleum, and mineral oils. The 
import of coal in 1906 was 439,494 tons, being nearly double the 
average for 1901-1905. The tonnage of vessels entered was over 
600,000, an incre^e of about 25 % on that of 1905. Several 
important industrial establishments lie along the bay, including 
large lead and silvw works at Pertusola (see Lerto), submarine 
cable works, a shipyard at Muggiano for the construction of 
mercantile vessels up to 10,000 tons, a branch of the 'Yitiers 
Temi works for armour plate, several motor-boat worics, brick 
and tile works, &c. 

The origin of Spezia is doubtful; but it probably rose after 
the destruction of Luna.^ Sold Ity one of the Fieschi in 1276 to 
Genoa, the town wras fortified by its new possessors and made the 
seat of a governor of some importence. It became a city in the 
i6th century. The idea of making the Gulf of Spezia a great 
naval centre was first broached by Napoleon I. 

SPHAERlSTEIRnilC (Gr, (r^aipumjptx/v, o^aipa, bah), toe 
term in Gassic architecture given to a large open s;^ce connected 
with the Roman thermae, for exercise with balls aftw the 
bather had been anomted; they were also provided in the 
Roman villas. 

^HENE^ a mineral^ consisting of calchrai titaao«licate, 
CaTiSiOj, crystalling in toe monodinic system. The ■oystals 
vary considerabty inhabit, but are generally thin and wedge- 
shaped; hence the name -phene, from the Greek Wedge), 
given ^ R. J. Hafly in 1801. The earlier name titwiite, given 
by M. H. Klapr th m 1795, is also m comrnon use. Twmning 
on the ortoo-pinacoid is not uncommon. 

The colour is geeai, yeliow, brown or blgck, 
and the lustre resinous to adamantine; 
crystals are transparent to opaque. The 
hardness is 5J, and the specific gravity 3-5. 

The feftactive indices and toe optic axiw 
angk vary considerably with toe colour of 
the light: the dispersion of the optic axes is 
inclined, and the mterference figure seen in 
convergent light betwreen crossed nicok is 
very tofflWcteristlc of the mineral. Sphene 
is sometimes cut as a gem-stone, thon^ 
it IS ratoo' too soft to stand much wearj 
owii^ to its high disp^ve power it'gives 
brilliant flashes of prismatic odours. As 

ctyst^, sphene has a wide disteiWion _^ 

constituent of many kinds of igneous rocks (granite, syenite, 
traOhyte, phonolite, te.), and also of gneiss, sOhist and crystalline 
limesteme. Sharply-developed,, transparent, pale green crystals 
are frequently associated with adtfiaria, asbestos and quartz 
in toe crystel-Uned creVites Of the schists of the Swiss and 
[^Tyrolese Alps; Large, tough and dark-coloured rystals; are 
found at Arendal and EnigerB in Norway, afid n granular 
limestone at Diana in New York and Eganville m Ontario. 
A greyish, compact and impuife‘variety d SltoenOi kiwni 'as 



small embedded 
as an accessofj' 



^'' SPHENOI^!O^^H-^SPHBREi 


^knaraenci/' freqaeatiy occurs in bask sgAeous recics «s an 
aitemtiom-fnttduct of iimenite and rutile. (L. j.S.) 

or Tuataba. Spkcnodon s. MtMtria (called by 
Gcay attff Hatter), with ccie species, S. pmcUttum, is the sole 
surviving member <rf the whole group of Jtkynehecephalia (tj.v, 
tinder IbtpmES, Fossil). It is one of the few reptiles inhabiting 
New Zealland; formerly common on the main islands, now 
restricted to some of the small, uninhabited islands in the Bay of 
Plenty, where these last “ living fossils ” enjoy the protection 
of the government. The Maoris call it ruabira, tuatete or tualara, 
the latter meaning “ having spines.” This creature represents 
an almost ideally generalized tj'pe of reptile. The total length 
of large males is more than a ft,, but mature females are 
scarcely half this size. In general appearance they much resemble 
the .^amidae, especially Uromastix, or PhysigniUhtu, with the 
’oaasive head, the chbcl-shaped Trent teeth, ^ort legs and erectile 
irest of cutaneous spines on the bead and along the mid-line 
of the trunk and tail, whilst the rest of the dark olive-green skin 
is granular, with yellowish specks. But the A^moid resem¬ 
blance is only skin-de^, and only the tyro con confound tljem with 
any group of Lacertiiia. At the same time it is probable that 
Sphenodon stands near the ancestral root of the Lacertiiia, before 
these divided into geckos, chameleons, and lizards proper. The 
development of this animal has been first studied by G. B. 
Howes, who quotes the literature bearing upon the whole subject. 
A good account of the nabits of the tuatara has been given by 
Newman. They live upon animals, but these are only taken 
when alive and moviirg about, e.g. fish, worms, insects. Sluggish 
in ^ir habits, they sleep during the greater part of tlie day in 
their self-dug burrows, and are very fond of lying in the water, 
and ttey remain below for hours without breathing. Each 
individual excavates its own hole, a tunnel leading into a roomy 
chamber, lined with grass and leaves; part of the habitation is 
shared socially by a family of petrels, which is said to occupy 
Msually the left side, whilst the tuatara itself lives a solitary life. 
The male croaks or grunts much during the pairing season; the 
hard-shelled, long-oval eggs, about 28 mm. lo^, are laid in holes 
in the sand,.about ten in one nest, from November to January or 
February. They contain nearly ripe embryos in the following 
Augiul, but they are not hatched until about thirteen months 
old; in .the meantime they seem to undergo a kind of hibernation, 
(^r nasal chambers becoming blocked with . prolifeKating 
eiMtfaelium, which is resdved shortly before hatching during the 
southern summer. In spite of their imposing, rather noble 
attpemunoe, when, with their heads erect, th^ calmly look 
about with their large quiet eyes, th^ are duU creatures, but 
they bite furiously. 

For life history see A. K. Newman, Trows. Nm Zealand Inst. 
(187B), X aaa', Voa Haast, ibid. (1881), xiv. 076; Keischek, ikt^ 
Kiv, 074; A. Deody, ibid. (1890), xxxL 245; Nature, 30, 340. For 
development: G. B. Howes and H. H. Swinnortom Trans. Zotl, 
Soc. (rgoo), xv. r-86, six plates; A. Bendy, Quarts Jaum. Mic. Sci. 
(*899), 42, pp, r-8;, tenpiatiM, and ibid. pp. tii-153 (puietaleye); 
H. Schauinsund, Arch. mikr. Anat. (1900), 56, pp. 747-867, plates. 
For anatomy: A. Gunther, PUl. Trans. {r8(>7),.i37, pp. 593-620, 
plates; A. K. Newman, quoted above; F. J. Kpox, Trans. N^^) 
Zealand Inst. (rSSo), ii. 17-20; G. Osawa, Arch. mihr. Anat. 
ji, pp. 481-6^, and ibid. 52, pp. 268^366. (H. P. G.) 

18FIHBSB (Gr. cr^cupa, r. ball or globe), in geometry, the solid 
or surface traced out by the revolution of a semicircle about its 
diameter; this is essentially Euclid’s definition;* in the modem 
geometry of surfaces it is defined as the c^uadric surface passing 
through t^ circle at infinity. Eveiy pmt is equidistant from 
a fixed point within the surface; diis point is the “ centre,” the 1 
constant distance the “ radius,” arid any line thwugji the* centre ' 
and intersecting the sphere is a ” diameter.” sectipris' 

* The surfaces foimsd by levolying a cizcla abovkuOsy chorii i 
also received attetion at .the hands « the Creeks.. Accordisc to ' 
Heron and Geminus they were discussed under ^ . noma sptfa by 
Perseus (e, aoo-ioo b.c.), their sestumaw.w« MeWowi, 

and are probaUiy the smme AS ihh 'UppbSiai of feaaoxdS. The 
eotfkee and Sulitf traBea by the of wSs lesser smOtent 

of « eiiale is tenned a " sytodla" ' As.'' anchor itqg''tjar i'taie ” 
Msalti when a ciwie revolves about an- axis ip fts plaaia,, ; , j 


tpboK are necessarily circles; if die cutting plsaeiecmtaiiis the 
centre, the section is 8aid Jolje “ meridional,” ttectirveol intep- 
steefion is a “ great circle,” and'the solid cut off aj“'fteiri^toe.” 
If the plane does not contain the centre, the curve of intersecticn 
is a “ small circle,” and the solid cutoff is a “ segment.” “ Great" 
circles may also be defined as circles on a sphere whkh* pass 
through the extremities of a diameter; they are faihihhr'BS rite 
meridians or lines of longitude of get^rapbers; lines of .latitude 
are “ small circles.” The shortest distance between two pointe 
on a sphere is the arc of the great circle conWning the points. 
This proposition is the basis of the “ great circle sailing ” of 
navigators, and the arc of the great circle is call^ the “ rmimb- 
line ” or “ loxodromic curve.” The determination of the 
shortest distance between two small circles on a sphem ia given 
in the article Variations, Calculus of. The extremities, rat the 
diameter perpendicular to a small circle are called the “ poles ” of 
that circle, and the distance from the pole to the cirdc, measured 
by the arc of the great circle through the pole, is the “ polar 
distance ” of the small circle. The solid enclosed by a small 
circle and the radii vectores from the centre of the sphere is a 
“spherical sector”; and thesolid contained between twospberical 
sectors standing on copolar small t irdes is a “ spherical cone.” A 
“ spherical sector ” and “ spherical cone ” may be also regarded 
us the solids of revolution of a circular sector .about one of its 
bounding radii, and about any other line through the'yertex 
respectively. The solid intercepted between two parallel, ^aaes 
is a “ zone,” 

The geometiy of the sphere was studied by the GreSks; 'R 4 i 9 i 4 , 
in book xii. 01 his Elements, discusses various properties df' the 
sphere, and in book xiii. he shows how to inscribe the five regular 
polybedra within it. But with the sole exception of proVing'mfit 
the volumes of spheres are in the triplicate ratio of their (fiameters, 
a theorem probably due to Eudoxus, no mention is made of its 
mensuration. This subject was investigated by Ardhimedee, whb, 
by his “ method of eidiaustions," derived the principal results. 
He showed tiut the surface of a segment is equal to the area of the 
circle whose radius equals the disfimee from the vertex to tbt ba^o 
of the segment; that the surface of the entire sphere is equM to 
curved surface of the drcumscribing cylinder, and to lour times 
the area of a great circle of-the sphbrq; 1^ that the volnmait two- 
l^rds that 01 the uirenmsoribing cylinder. To Zenodorus (c. ;u>o- 
100 B.c.) is due the important problem in maxima and minima 
that for a given surface the sphere is the solid of nuudmum vbtumd. 
Catting the nldius r, and denoting by sr the ratio of the Cirbumleb- 
ence to the diameter of a etrcle, tne votame ia fat*, and lAe'Smrfaee 
4ar*. 

Archimedes gave bis results ia the treatise ntgl vit etpahns'ind 
TsS miAii'^sv:, he left unfiiiished the problem of dividing )i' stiSw 
Into segrnettts whose volumes are la a given ratio. A' Smutidii 
by means' of the paiiabdla and hyperbola waa givaa by DkmysadaniB 
01 Atnisus iE.:rst century b . c .), and a aianlar ftthda/jk—tia 
a segment equal in volume to a nvea segtseat, and fa ssr^e ib 
another segment—was solved by the Arabian mbthwinttldiisii 'iW 
astronomer, A 1 Knhi. 

In amUytieal geometry, the equatioa to tbs qdisTa tsAefitfae 
fonnao* -f- y* 4- s' m o', and r m a, the first fypdymg torectajiMgily 
Cartesiaa co-ordinatss. ths sscond Pplu, tb# origin bsiriC UM^th 
cases at the centre of the sphere, if the centre be («, tup 
Cartesian equation becomes (x -u 8)* if (y — 4* (s — yj*WsA; 

consequentiy the general equaitiiMl"te 4-y* 4-q-'smk 4 - 
zBy + sCr-|-X>w<o, and it w readily sbewnfbat Ibs'oo-mdifiatm 
oi tbs centre are (— A, — B, — C|), ar^ fh* radiuaA* 4- B* 4-(? li 
A spbpTP can ihetefore be descisbra so as to HstiMy *f(wr given 
conditions. Systems 6 f spheres have cbaractertaBtadgmm to % 8 S 8 
of systems of circles. If r, r, be the radii of "two wberes; d the 
distance between the oentros, and p tiie anfde «t whim they iates- 

8ect,thenil’ “»* 4 -r,* 4 -,zrT,co 8 9;hence2»r,,cosd.= <P — *“•'4* 
Thisiunctiqn is named .the “ power " of the twp mheres, and ItiS 
Intportant in the investigation of ^tems of spheres. If the spherfe 
f, qr^ttiefate to a point, the function arr. 00s 6 has tke limit 
this 18 the square of the tangent to the ^hene from the point,,mid,is 

r od ithe power,of the sphere attfhe point," or the “ pww, of 
point with respect to fhe sphere." ^o spheres' Inters'eit Ih 
,a plarih, arid the equation to a systm of 'spheres Which iiitm^t 
to 'a ‘dornmoa: cirde is s' 4 - y* 4 - -j- 2A1* 4- D •» Oiiiri iwifelc A 

varieB.from‘Wliereito<spbsTt,«nd Biis constant for aU tlmmibens. 
the {daps y* iwing the plane of intenection, and the axis of a the 
line of.cmtiWf Cbrres^nding, to the ladibal centre Of th»e circles, 
It may'W SnqWn that foilr' s^eres ‘have a radical ettitre, ».e. ■ that 
mod tosfdla ;ioint sudb 'tiiat fbe timfents ttom' ihls .pomt to the 
tour Spheres are equal, andthot with this potoi>{M,«eaon, aad the 
ileaitis.-0|E .the tangent .as mdins, a sphetSilf^i 



M SPHERES, MUSIC OP THE- 

®i!t» the' ianr mhtrM ai right angles; ■ this " orthotomic " sphere 
oorrespgnds to we oitt^ogonal circle of a system of circles. 

The investigation of triangles and other figures drawn upon the 
surface of a sphere is all-important in the sciences of astronomy, 
■geodesy ^d ^graphy. In astronomy, we are principally con¬ 
cerned with toB orientation of points on a sphere—the so-called 
celestial sphwo—with regard to certain planes and points within 
the sphere; this subject is treated in the article Astronomy (Spheri¬ 
cal). In " geodesy,” and the cognhto subject ” figure of the earth," 
the matter of greatest moment with regard to the sphere is the 
determination of the area of triangles drawn on the surface of a 
tf^cre—the so-called " spherical triangles this is a branch ol 
trigonometry, and is studied under the name of spherical trigono¬ 
metry. In mathem.ilical goograpliy the problem of representing 
the surface of a sphere on a plane is of fundamental importance; 
this subject is treated in the art icle Map. 

SPHERES, MUSIC OF THE, in Pythagorean philosophy, the 
harmony produced by the heavenly bodies in their orbits, 
inaudible to human ears. Pythagoras (ef. Arist. de Caelo, ii. 9) 
held that the movements of stars were governed by fixed laws 
which could be expressed in numbers aceording to the numbers 
which gi-ve the harmony of sounds (see Pvthacoras. -ad fin.). 
It is this theory' to which Shakespeare alludes in The Merchant of 
Venice (Act. v. i. seq.: “ such harmony is in immortal souls, but 
, . , we cannot hear it ”). According to Gomperz {Creek 
Thinkers, i. 118, Eng. trans.)“ there was nothing fanciful in the 
Pythagorean doctrine except only the belief that the differences 
of velocity in the movements of the stars were capable of 
producing a harmonious ordiestration wid not merely sounds of 
varying pitch,” 

SPHERES OF INFLUENCE. “Spheres of influence,” 
*' spheres of action,” “ spheres of interest,” “ zones of influence," 
DtM Mm ** operations,” “ Alachtspliiire,” “ Interessen- 

DMtU lom. gpi^re,” arc phrases in international law which 
have come into use to describe regions as to which nations have 
agreed that one or more of them shall have exclusive liberty 
of action. These phrases became common after 1882, when 
the “-scramble for Africa” began, to describe diplomatic 
arrangements with respect to it. Some definitions may be 
quot^—when secretary of state for the colonics, Lord 
Knutsford, replying to a deputation in 1890, said: “ 'Sphere of 
action ’ is a term 1 do not wish to define now; but it amounts 
to this: we should not allow the Portuguese, Germans, or anv; 
foreign nation ok rq)uljlic to settle down and annex the territory ’’ 1 
(quoted ia Keane’s Compendium of Geography, i. .»i)< “ The term: 
‘ sphere of influence ’ implies an engagement between two states I 
that dhe of' thfi® tdH abstain from int^ering or exercising, 
influences within certain torrilories which, as^ between the con-: 
traoting parties, «re reserved for the operation of the other ” 
(Itbert, Gove/imenI of India, and ed., p. 370). “ Unter ‘ Inter- 
^ehsphiire ’ oder ‘ Maichtsplhfire ’ versteht man namlith das auf 
Gruno von Vereinbarungen unter den betheiligten Kolonial- 
staaten abgegrenete (^hiet, innerbalb dessen ein S:aat 
ausschliesslich berechtigt ist, seine koloniale Herrsclmft durch 
Besitzergteifung oder Abschluss von Protectoratsvertr&gen zn i 
begriinden,oder doch einep lijr die in dicsem Gebiclc vorhandenen 
Volkerschaften massgcboiden ipolitischen Einfluss auszuiiben ” 
(Stengel, Die ieuUchm Schutsgebiete, p. 18). “ The term 

^sphere of influence or sphere of interest ’ has been given an 
extended meaning by recent developments. Formerly it was 
used to signify a region wherein a nation, through its citizens, 
had acquired commercial or industrial interests without having 
assented any political protectorate or suzerainty. To-day, as 
ia'C^luna and elsewhere, the term applies rather to a region 
pre-empted for further exploitation and possibly for pditiesd 
control ”'(Dr Reinisch’s Polities, pp. 60, 61). “ A portion of a 
non-Diristian or uncivilized country which is the subject of 
diplomatic arrangements between European states, but has not 
yet devekped into a protectorate ” (Jenkyn’s British Ride and 
Jurisdiction beyOtid the Seas). See also Hall, 6th ed., 129. 

The reasons for making these arrangements sffe to be explained: 
partly, by reference to Ihe history of international law as to 
oocupatkn. The Roman jurists recognized certain “ natural 
modes” Of acquiring fx'opoty, in particular braditio and 
tet/upatUt ^ The doctrines wudi the Rotnah'ihrists had worked 
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out M to acquisitkm ef private property by occupatioii were 
applied to the appropriation by states or their subject of vacant 
lands {res nuUius), including lands in the possession airtf* or 
of barbarous tribes. “ Quod enim nullius est, id oimvenr 
ratione naturali occupanti oonceditur ” {Institutes, amt 
ii. J-iz). The Roman law required the animus OoaapKtioa, 
domini —there must be seizure for and on behalf of the owner. 
There must be “ apprehensio. Apiscimur possessionem corpore 
et animo, neque per se animo aut per sc corpore ” {Dig. xli. 2-3). 
Professing to act on these doctrines, and relying also on an 
assumed right on the part of Christian nations to subdue obdu¬ 
rate non-Christian communities, the navigators and explorers of 
the 15th and i6th centuries made exorbitant claims. Having 
occupied certain points on the coast-line, they claimed to have 
occupied a whole island or continent (De Martens i. 462). 
They made vast claims under Papal bulls; for example, under 
the bull of Nicholas V. of 1454, and the bull of Alexander VI. 
of 1494, which assigned to the Portuguese the empire of Guinea 
just discovered. It was one of Grotius’s services to diffuse 
sounder ideas, and to point out that Romim law gave no support 
to these pretensions : “ Invenire non illud est oculis usurpare, sed 
apprehendere ” {Mare liberum, c. 2). He insisted tliat “ occu- 
patio autem publica codem modo fit quo privata territoria .sunt 
ex occupationibus populorum ut privata dominin ex occupa- 
tionibus singulorum.”' In recent tiroes the old doctrine that 
discovery without occupation confers an independent right to 
the land so discovered of any extent is discr^ited. The ten¬ 
dency is to insist on actual occupation as a condition of legiti¬ 
mate possession or sos'creignty (see correspondence between 
Great Britain and Portuf^l, State Papers 79, p. 1062), and 
to treat the discoverer’s right as merely inclioate. Thus, in 
opening the conference at Berlin in 1884, Prince Bismarck 
said; “ Pour qu’une occupation soil considirte comme eflective, 
il est, de plus, k dfisirer que I’acqudreur manifeste, dans 
d4lai raisonnahic, par des institutions positives, la volont6 
et le jKiuvoir d’y exercer ses droits et de remplir les devoirs 
qui en r&ultent,” This doctrine is recognized in articles 34 
and 35 of the General Act of Berlin, the former of which states 
that “ any Power which henceforth takes possession of a tract 
of land on the coa.st of the African continent outside its posses¬ 
sions, or which being hitherto without such possessions shall 
acquire them, as well as the Power which assumes a protectorate, 
shall accompany the respective act -with a notification thereof, 
addressed to the oth» Signatory Powers of the present act, in 
order to enable them, if need be, to make good any claim of their 
own.” To a similar effect ■wrote Lord Salisbury in 1887 with 
reference to the claims of Portugal in East Africa. “Great 
Britain considers that it has been admitted in principle by all the 
parties to the act of Bo'iin that a claim of sovereignty in Africa 
can only be maintained by real occupation of the territory 
claimed; and that the doctrine has been practically applied in 
the recent Zambezi delimitation (State Papers 79, p. 1063). No 
paper annexation of territory can pretend to validity as a bar to 
the enterprise of otbernations.” At its session at Lausafine,m 
1889, the Institut dft Droit International adopted the following 
principles:— 

" Artide 1.—L'occupation d’un territoire i litre de sonvenmet6 
ne pourra ttre roconnuc conune eflective que si ells i^iulK^les 
.conditions suivnntos: i" Iji prise de possession d’un territoire 
enferm^ dans certajnes limitas, faite au imm du gouvumement. 
2° La notification oflicicllc dc la prise de possession. I-a prise de 
possession B'accompKt par I'litablissemeijt d’nn ponvoir local re- 
sponsable, pourvu de moymtii sutHsants pour maintenit' Tordre et 
I»ur assurer Texercice rfipilier de son autoriti dans les lindtes du 
territoire occup 4 . Ces moyens pourront ilre ejnpruntes A des 
institutions existantes dans le pays occupy. La notification de la 
prise de possession de fait, W3tt ^ur la publication dans la •tonne 
qui, dans chaque £tat, est en u^e pour la notification des 
actes' oAcids; soil par la ‘VyHo dHplomntique. Elle contiendra 
la ditennination ap^xiouttive des Umites du territoirB occupfi" 
{Annuaire x. 201). 

This development of internatibnal kw naturally led to arttmge- 
ments as to “ spheres of^uence.” Nations which had not yet 
settled or occupied, or established protectorates, in regions con¬ 
tiguous to their'existing possessions, were desireus to retyn-a. 
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hold over tile, former, and proceeded to enter into treaties defining 
the spheres of influence. 

Tte following are some of the chief treaties by which such 
spheres are defuied:— 

Greiit Britain ainl PortuK-J as to Atrioa, August Jo. 1890, 
Novi'nibisr 14, 1890 and June ii, 1891. Great Britain and France 
as to ■Upi)er Niger, J.'.niiary 20, 1891: Nov'ember 15, 1893, as to 
Lake Cliad. Gre.it Britain and Fr.iiico as (o Siam, January 15, 
iSq'i. The two governments engage to one another “ that neither 
ol lliem will, witlioiit the consent of the other in any case or under 
atty pretext, advance their armed forces into the region-s, &c." 
They also engage not to acquire within this region any special 
j>rivilege or advantage which sliall not be enjoyed in common, 
or equally open to Great Britain and France or their nationals 
and dependants. Great Britain and Italy as to Africa, April 15, 
1S91; May 5, 1894, as to region of the Gulf of Aden. Congo and 
Portugal, May 25, iSgt, as to " spht'i-es de souverainet^ et d'influ- 
cncc " in the region of Lunda. Great Britain, Belgium and Congo, 
May 12, 1894, as to the sphere of influence of the independent 
Congo Slate. Great Britain and Germany, July i, 1890 and 
Novcmlier 15, 1893, “s to East and CciUral Africa. Great Britain 
and Kussia as to tile spheres of influence to the east of Lake Victoria 
in the region of the Pamirs. March 11, 1895. 

As an example of the promises or engagements in such treaties 
may be quoted that between Great Britain and Portugal of the 
20th of August 1890. Portugal engages that the territory of which 
the limits are defined in article 3 shall not, without the consent 
of Great Britain, be tramsferred to any other power. In the 
treaty between the same powers of the 14th of November 1890 it 
is stipulated that neither power will make, tender, accept pro¬ 
tectorates, or exercise any act of sovereignty, &o. Sometimes 
a treaty defining spheres of influence declares that such and 
such territory shall be neutral. 

In the treaty of delimitation between France and Geiraany of 
the 15th of March 1894, the line of demarcation of the zones of 
influence of the two states in the region of Lake Chad is drawn, 
and they agree to exercise no political influence in such spheres. 
Each of the states agrees (art. 2) to acquire no territory, to 
conclude no treaties, to accept no rights of sovereignty, or pro¬ 
tectorate, and not “ gfiner ou de contester I’influence de Tautre 
Puissance dans la zone qui lui est reservfe.” 

Being the result of treaties, arrangements as to spheres of 
influence bind only the parties thereto. As Mr Olney, in his 
correspondence with Lord Salisbury in regard to Venezuela, 
remarked : “ Arrangements as to spheres of influence are new 
departure.s, which certain great European Powers have found 
necessary and convenient in the course of their division among 
themselves of great tracts of the continent of Africa, and which 
find their sanction solely in their reciprocal obligations ” 
(United States No. 2,1896, p. 27). 

Some treaties expressly declare that the arrangement shall 
not affect the rights of other powers (Stoerck, Recueil,xvi. p. 932). 
No doubt, however, the tendency is for spheres of influence to 
become protectorates. It may be mentioned that Germany and 
Holland have concluded a treaty (Dec. 21, 1897) by which 
the latter agrees to extradite German criminals in spheres 
of influence. By an agreement of the 12th of May 1894 between 
Great Brftain and the Congo State, the former granted to the 
latter a lease of territories comprised, within the sphere of 
influence laid down in the Anglo-German agreement of the 
ist of July 1890 (19 Hertslet, p. 179). 

Somewdiat akin to the rights of a state in a sphere of influence 
are those possessed by Germany m the zone surrounding the 
protectorate of Kiaochow under the treaty of the 6th of March 
189S, and the rights obtained under treaties with China that 
certain provinces shall not be alienated. 

Somewhat similar arrangements as to ports of the sea are not 
unknowoi Grotius in his Mare liberum says: “ IBud ihterini 
fatemur, potuisse inter gentes aliquas convenire, ut capti 
in mans hac vel ilia hujus aut ilKus reipublicae 

judicium subirent, atque ita ad commoditatem distinguendae 
jurisdictionis in mkri fines describi, quod tpsos i^uidnh earn 
sibi legem fanentea obligat, at alios populos non item; neque 
locum cujus proprium facit, sed in personas contiahentium jus 
constituit ” ^ 


649 

■nte best known example of a claim to a sphere of influence, 
which is not the result of any treaty, is the Monroe doctrine, first 
broached, by President Monroe in 1823. The Romans haj their 
equivalent to the Monroe doctrine; they forbade any Asiatic 
king entering Europe and conquering any part of it; the breach 
of this rule was their chief grievance against Mitliradates 
(Montesquieu, De la Grandeur et de la dccldenee des romains, 
(c-6). 

Claims somewhat similar to those relating to spheres of infiu* 
ence have been put forward as against the whole world, in virtue 
cf the right of continuity or the doctrine of the 
hinterland. Sometimes it is called tlie “ doctrine of 
contiguity,” or “ droit de vicinitd, de priority, de preemption 
ou d'enclave.” Fle who occupies a part of a well-d(£ned close or 
fundus, a parcel of land with artificial or natural boundaries, 
which enables him to control the whole area, may be said to 
occupy it. lie need not be present everywhere, or enter on 
every part of it: “ Sufficit quamlibet partem ejus fundi introire, 
dum mente ct cogitatione hac sit, uti totum fundum usque ad 
terminum velit possidere ” {Dig. xU. 2,3). In virtue of a supposed 
analogy to such occupation, it has been said that the occupation 
of the mouth of a river is constructive occupation of all its basin 
and tributaries, and that the occupation of part of a territory 
extends to all the country of which it forms physically aqiarti 
A state, having actually occupied the coast, may claim to reserve 
to itself the right of occupying from time to time territory lying 
inland (hinterlMd). In tiie discussions as to the western boun¬ 
dary of Ixiuisiana between the commissions of tiie United States 
and Spain, as to Oregon, as to the claims trf the Portuguese in 
East Africa, and as to the boundaries of Venezuela, the question 
of the extent of the rights of the discoverer and occupier came up^ 
Portugal actually claimed all territo^ lying between her African 
possessions. It has been urged that the subsequent settlement 
within a reasonable tune of the mouth of a river, “ particularly 
if none of its branches had been explored prior to such discovery, 
gave the right of occupation, and ultimately of sovereignty, to the 
whole country drained by such river and its several branches.” 
Another form of the same doctrine is, that the occupier of a part 
of the sea-coast thereby acquires rights “ extening into the 
interior of the country to the sources of the rivers emptying 
within that coast, to all their branches, and the country they 
cover ” (Twiss, Laws of Nations in Time of Peace, p. 170; Twdss, 
Oregon Question.^. 245; Bluntschli, s. 282; Phillimore, Commen¬ 
taries,■p. 236; Westlake, International Law, pt. i. p. 128). Lord 
Salislrary referred to “ the modem doctrine of hinterland with 
its inevitable contradictions ” (United States, No. 2,1896, p. rs). 
Certainly it is inconsistent with the doctrine, more and mote 
received in recent times, that effective possession is necessary 
to found a title to sovereignty or control. It is akin to the 
extravagant claims of the early Portuguese and Spanish navi- 
gatexs to territory on which they had never set foot or eyes/ 
The doctrine of the hinterland is likely to become less important, 
now that Africa has been parcelled out< 

Adtborities.— Twiss, Laws of Nations in Tim* of Peace (1853); 
Phinimore, Commntmes on International Lem, s. 236; Salomon, 
L’Occupation des territoires sIms maUre (1889); Caneefondence as 
to Delagoa Bay (Portugal, No. i, 1875, p. 191}; British Cfounier Case, 
Venesuela, No. 2 (1899), p, 135; Annmire de I’instilut de droit 
international, ix. 243; x. 173: Bevue da droit international, xvii. 
113: xviti. 433: xix, 37t: Venetuelan Papers, No. 4 (1896): J. B. 
Moore, Digest of International Late (1906), 1. 268. (J. M.) 

SPHiaUCAL HABWONIOS, in mathematics, certain functions 
of fundamental importance in the mathematical theories of 
gravitation, electricity, hydrodynamics, and in other bnuiches 
of physics. The term “ spherical hatmcmic ” is due to Lord 
Kelvin, and is ptimatfly employed to denote Either a rational 
integral homt^eneous function-of three variables x, y, z, which 
satisfies the differential equatioh 

known as Laplace's equation, or a function whic)i satisfies the 
differential equation, uid b^mes a rational integral homc- 
geoeous functico when multiplied i»y a ppw^ of (2^ d- 4- 
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SPHERICAL HARjViONICS 


Of sll partinilar inte^ls of Laplace’s equation, these are of the 
greatest importance in respect of their applications, and were 
the only ones considered by the earlier investigators; the solu¬ 
tions of potential problems in which the bounding surfaces are 
exactly or approximately spherical are usually expressed as series 
in which the terms are these spherical harmonics. In the wider 
sense of the term, a spherical harmonic is any homogeneous 
function of the variables which satisfies Laplace’s equation, 
the degree of the function being not necessarily integral or real, 
and fihe functions are not necessarily rational in x, y, s, or single- 
vqlued; when the term spherical harmonic is used in the nanower 
sense, the functions may, when necessary, he termed ordinary 
spherical harmonics. For the treatment of potential problem's 
which relate to spaces bounded by special kinds of surfaces, 
solutions of Laplace’s equation are required which are adapted 
to the particular boundaries, and various classes of suCh solutions 
have thus been introduced into analysis. Such functions are 
uwally of a more complicated structure than ordinary spherical 
harmonics, although they possess analogous properties. As 
examples we may cite Bessel’s functions in connexion with 
circular cylinders. Lamp’s functions in connexion with ellipsoids, 
arid toroidal functions for anchor rings. The theory of such 
functions may be re^wded as embraced under the general term 
harmonic analysis, ^e present article contains an account of 
theprincipal propertics'of ordinary spherical harmonics, and some 
indications of the nature and properties of the more important 
of the other classes of functions which occur in harmonic analysis. 
Spherical and other harmonic functions are of additional impor¬ 
tance in view of the fact that they are largely employed in the 
treatment of the partial differentia equations of physics, other 
tlm Laplace’s equation; as examples of this, we may refer to the 
equation ^ which is fundamental in the theory of con- 

duction of heat and electricity, also to the equation ^ «= 

which occurs in the theory of the propagation of aerial and 
electro-magnetic waves. The integration under given condi¬ 
tions of more complicated equations which occur in the theories 
of’hydro-djTiamics and elasticity, can in certain ca-scs be effected 
by the use of the functions employed in harmonic analysis. 

1. Relation between Spherical Harmonics of Positive and Negative 
Degrfes.^/i function which is homogeneons in x, y, t, of degree 
« in those variables, and which tsatisfiea Laplace's equation 

is tarmdl a solid spherical harmonic, or simply a spherical harmonic ' 
of.degree n. The degree » may be fractional or imaginary, but we 
are at present mainly concerned with the case in which »is a positive 
or negative integer. If x, y, .z be replaced by their values r sin S 
cos f ^n S sin ip, r cos 9 in polar co-ordinates, a solid Spherical 
harmonic t^es the form **m 9, 9>): the factor fjfi, p) is CaiJed a 
surface harmonic oi degree m. If V, denote a spherii^ liarmonic 
of degree *», it may be shown by diflerentiation that p^r"V„) 

— m(s«-f m-b and thus as a particular case that 

v'‘(*"‘“**V*) b; we have thus the fundamental theorem that 
from any spherical harmonic V„ cf degree n, another of degree 

— » — 1 may be derived by dividing V« by All raherical 

harmonics of negative integral degree are obtainable in this way 
from those of pwitive . integral degree. This theorem is a par¬ 
ticular case of tWmorq general inversion theorem that if F(jr, y, x) 
is any function which satisfies the equation (l), the fiuiction 

"'I 

.. yFl^pi, p.; 

also satisfies the equation. 

The ohlinary spherical harmonics of positive integral degree « 
are those jWhioh are rational integral iunctiains of e, y, x. The 
most gweiml, rational intflgral funstkw .of degree « in three letters, 
'con^ps.i|((n^-h,i)(« -i- .2)pqef6*iep,t8;iLftec3cjressionbesubstituted 


— — ij.orzn -b 1 indepriident ,CctS#tants. Thereexist,.Uifre)- 

fore, z« -I- I independent - ordinimf hi^onics of degree n ; and 
correeponding to each cd .these there is' a Negative harmonic of 
degree —n — i, obtained by diidding by »s»+i.. The three inde- 
p^d^’homomes Of t are x, y,'i; tho fivwoit.degree amie 

-1. jsgi ■sjai Eveoy hatmohiojofrijistfeo *» ip a Unegr, 
fidkQtjon of so. .-i- ( indepmdent terntonics of degree; we ^o- 
eSrther«ore;'fiD%MWatfa.'''’'' .crw ''u. 

.1; i ' t. 


a. Determination of Harmonics Of eii/en Degree .—^It is clear thaf! U' 
function f{ax + by 4 cz) satisfies the equation (l), if a, 6; c are 
constants which satisfy the condition a* -|- fis q- c“ = o; in particular 
the equation is satisfied by (r h ,» cos o -f ly sin a)". Taking » to 
be a positive integer, we proceed to expand tliis expression in a 
series of cosines and sines of mulliples of a; each form will .then 
satisfy (i) separately. Denoting e“ by A, and y -|- ix by t. we 
have 

(r+ 1* cos a 4- ly sin a) “ ^(z + ljit + ^ - jlV 
\ 2 2 ki aktj 

which may bo written as (2A()'"[(r + kt)t — f«}». On expansion by 
Taylor’s theorem this becomes 




.r>)- 


the differentiation applying to z only as it occurs explicitly; the 
terras involving cos ma, sin ma in this expansion are 

i cosmafll^l” _ ^.'1 

2» U« 4-»n)I 8r»+*' In 4- «il I ' / 


,f (y+ <*)** _ 

l(n 4- m) I +»•''' 


t— sin ma 
2 “ 




y 4-1 *)” S’"*-"' 


(« f m) 1 ” fir“- 




__ _ ( y 4- I*) -" ^ 

(» + m) I (iz“ * ’’ (« — m)T 2r""*' ^ J 

where m = l, 2, ... »; and the term independent oi a is 

JL, 

2"«l or" ' 

On writing 

(y 4- '*)'“ = i’V’"(cos mp— 1 sin nip) sin *"9, (y -f oe) =. 

»*”‘>.'"'(cos mp 4 -1 sin my) sin-'"9 
and observing tliat in the expansion of (r 4- a cos a 4- ly sin a)" 
the expressions cos «a, sin ma can only occur in the combination 
COB m{p — a), we see that the relation 

f-r-"-™!!!?. Si:- (r. _ yS)„ 

(n 4-»i) I or"+'“ ' (« — m) J Sr*-"*' ' 

must hold identically, and thus that the terms in the exTumston 
reduce to , , i , 

— ~ — cos ma cos mp sin «"9 ,P ... l? .(rS gq* 

(«-f m)! 2"-' 5e" + m' I 

T—i—™ SL.r^ sin ma sin md> sin ’"9i’..-t'l(r^ — riri. 

4- m) I 2"-> 8r>f+^ ' 

We thus see that the spherical harmonics of degree n are of the 
form 

r« mp sin - i)h 

where n denotes cos 9 ; by giving m the values o, i, 2.. .m we thus 
have the 2« -i- i functions r^uirod. On carrying out the differen¬ 
tiations we see that the required fuactions are cd the iunn 


where m = o, i, 2, 3, ...«. 

3. Zonal, Tesseral and Sectorial Harmonics .—Of the system of 
2M 4- 1 harmonics of degree ti, only one is symmetrical about'the r 
axis; this is 

— i)»; 

writing 


P»W ’ 


1 do 
2 "«! dji 




wo observe that P,^) has n zeros all lying between^ * *, conse- 
quuntiy the locus oi points on a sphere r = «, for wbiph p.]#) 
vanish^ is n circles all parallel to the meridian plat^e ; these circl^ 
divide the sphere into zones, thus P^O*) is called the zonal surface 
harmonic of degree n, and t"P*(#»). aie-thn sqlitj zonal 

harmonics oi degrees » and — « — i. The ^ns of poiati.oo a 

sphere for whidh ^ mp . sin —t)" vanishes ooflsiste' of' 

n — m circles parallel .to the meridian iriBnc,,an(i.m'g{r^,Qirp3es 
through the poles; these cpclos ,divi<Ie: the spherical sur^^ into 
quadrilatefals or ffo-etya, . except when « = m, in which toto thd 
surface'Is, divided into sectors, arid the harnionics'are-fherefote 
called tesseral, except those for which m => «, vdiiA are tailed 

seotoeiah, Denotmg ,(1by ,thB itMBSral 

surface.hanaonics, ate m^. p”(cos 9), ^Suriu, 2; .,, 

aritl' tlit stotoriai 'harmonics are ^ •to-’PjJiWs ^daTh* fuaotibiu!! 
?»W.'P;rW denote the expressions ,,, j, 
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a.an-i" ^ 2.4.*»i-i ••■/IJ) 


P-O.) 


J?"!! 


a"nl (»—»()l 




_ jn n t){n — m — i) 
2. 




(4) 


Every ordinary harmonic of degree » is expressible as a linear func> 
tion of the system of 2 s>+t zosml, tessertd and sectorial harmonics 
of degree »; thus the general form of the surface harmonic is 


OoI’sW + S(a». cos »•<(> + sin 


(5) 


In the present nutation wc have 
(r+i*coso+iysino)“»r»|p,(;B) 4-251 

if wc put a = o, we thus have 


** 1 

(cos 941 sin 9 cos 4))»i=P„(cos *)4aS’'“|^q:^Pr(cOB «) cos «4>, 

from this we obtain expressions for P,(cos 9 ), 1^(008 9 ) as definite 
iiitegtals 

P„(cos ^) = i f” (cos 9 4 1 sin 9 cos (pY'dif) 

V / 0 


"_?J _p’"(ces9) — i f (cos 9 4 I sin 9 co8*)"cos»»^di(). I 

(n4»>)l » J 0 ^ 


(6) 


4. Derivatidn »f Spherical HamtoHits by 
linear character Of jiaptace's ee|tihtion shows that, from any solution, 
others may be detiv cd try difierentiatiott with respect to the vatiables 
X, y, r; or, more genwany, if 

/(i 1 n 

denote any rational integral operator, 

IS a solution of the equation, if V satisfies it. This principle lias 
been applied by Thomson an 4 Tait to the deriyatipn of the system 
of any uitegral degree, by operating upon i/r, which satisfies Laplace’s 
equation. The operations may be conveniently canried omt by 
means of the following dlflerentfation theorem. (See papers by 
Hobmn, in the Messenger of Mathematics, xxiii. 115, qiid Prac, Loud. 
Math. .'ioc. vol. xxiv.) 


j—••]/«{*. yi*) 


rV* 


(7) 


2.4.2a—I.a»-T3 

which is a ,particular case of the more general theorem 
, / 3 3 3 — J 2" 4 — rfi-ip -L ... 

(7')' 

where f,{x, y, s) Is a rational uit^al homogeneous 4nncriqn M 
degree n. The harmonic of positive dewee n corrq^ppn^i^ to 
• ion (7) ' 


that of degree — a — i in the expression 1 
t-'V* 


J-...j/.(x, 


y.9). 


i 2,2a —I, 2.4.2a,^ 1.2a r-3 
It can be verified that even when a is .untestricted, this expression' 
satisfies Laplwe's equation, the sole resection bring tlmt of the 
convergence of the series; , ' 

5, 'Ma*lliell's Thtoiry of Poles. —S<jfOt« proceeding'tor dfetain by 
means « '(V),' thi expressiotri ter the tonal: testeral arid sefetorial 
hatmonibs; it is convehirilt 'to introduce the. condeprian, ; due to 
Maxwdl (see Electricity and M^etism, vol. ». ch. ix.), of the 
poles of a spherical hatmonic. ■ Sfipprise a ^ere of any radius; 
drawn with its centre at the origin; any line whose direction-cosines 
are 1 , at, a drawn from the origin, ts Called an axis,, add tlielpoiiit 
where this axis cuts tl^e sphere is called the pole of the axis. Differ¬ 
ent axes will be denotad'by suffiicbs attaeUqd todb* direction-cosines; 
the cosine {l,x 4 aity 4 a.r)/r of the' angle between,[tl^ 
vector r to a point (*, y, e) and the axis (h, an, aj, wfll'bc denoted 
by ;<i'{ tSieJadrineafthaan^ri between dwy Wrik i»fWr*pai(»ayd?biJ«ri 
which will be be denoted by gty- ‘the operatiOD '" ^ 

,3 , a , - a 



of the lingular point. Lat a singer piriiit of dfignt sero, and 
strength be on an axis fi,rat a distance a,, from .the, orima, and 
also suppose that the origin is a singular point of strength — ej; 
let e„ be indefinitely increased, and og indefinitely diminished, but 
so that the product SgOg is finite and equal to e,; the origin is then 
said to be a singular point of the first degree, of strength the 
axis bring b,. Such a singu^ poffit in fiiequently called a douMst- 
In a similar manner, by placing two singular points of dt^ree, unity 
and strength, e,, — at a distance ik along an axis 'ij, and at the 
origin respectively, when i, is indefinitely increased, and a, diminished 
so that C]!] is finite and s e„ we obtain a singular point of degree 2, 
strength Sg at the origin, ti» axes being a,. I4oceedhig in this 
manner we arrive at the conception of a singular .point of any degtiae 
n, of strength «« at the origin, the singular print haring any u given 
axes a,, fig ,.. .hn. If p,., (x, y, s) is the potential due ta a 
singular point at the ori^n; ck d^ee vi —i, and strength;*,-ig, 
with axes ... the potential of a singular point of degree 

«, the new axis of which is a„, is the limit of T. i 

4>„-i (* — y — »»,o, s — «,n) — (^..g [x,y,eHi 

when 

Ixi = o; La,., c= oe, Lm,., s; a,; 

this limit is 

Since 4>g=t/r, we see that the potential V, due to a singular point 
at the origin of strength e„. and axes A,, A,,... A, is given by 

V, - (- i (8) 

6. Expression for a Harmonic xoith given Poles .—^The result of 
performing the operations in (8) is that V, is of the terio 

«Ia Y, 

.'•“v+i* 

where Y, is a surface harmonic of degree tt, and will appear as a 
function of the angles which r nrnkes with the ss-aaces, and of the 
angles these axes make with oiie anot]wt._ The poles of the » 
axes are defined to be the poles of the surface hacpiimcs, and. w 
also frequently spoken of as the poles of the solid barmbhics 
Y.4*, Y,^*"-i. Any spherical hamionic 'h coAplgteiyjpecMed'by 
meivns of its poles. - ... " . J . 

In , order to express Y, in terms df the positions of its poles, we 
apply the theorem (7) to the evaluation of V, fn (8). On putting 

res 

/»{*■. y, *) - n(lrSf 4 ntry 4 Hr*), we have 

• Y. - J?-“!I. ifi - - 4 

a>I»l rn 2.aii—i ^.4.2*—2.an—5 / ’ 

, . 1 . 

By B(a'X»-‘»') we shall denote theuum of theinipaucts' tt )« .rtf the 
iquantities and n — gs of the quantities a; in any'ferm each 
suffitK'is to. occur once, and once only, 'vitrf pdssiblg m^Sr bring 
taken. We find ' i , i 

n(it 4 riy + «*) - a{A*)»", A%(ix 4 »iy -f *4 « V"* 

and'genrially , 

Aerii(i».4«»y + w) ,, 

thus .wc pbtain the frilowing. expression lof Y*,' thli sfhfhce 'hats 

mbnic which has given poles A), A,, ... A.;. 

' 3* I 


Y,=r.t.i^ 


Sp^ 4 f^r 


a-)} 


(9) 


where S denrips a aummstiqn vrith respMct to m ixw& to 

m => in, or i(n — i), hccordittgas n is even or odd. This is Maxwell’s 
general expression {loo. oU.) far a surface hannrilie' riiith givien 
poles. ( 

If the poles oq a sphere of radius r are denoted by A. B, C..., 
we- obtslB''teom the tellowfiig expressions for tbe'hMXroriics'Of 
the firsii’tettr deltas i-J- 

|l tY, as i(t5 «os PA eos FBeos PC — cos PA bos BC s- cos PB cmiCA. 


.1 ,, 

'Yg aa.i(35rio3rPAaes'PBoosPCeariPD«s.33coBPA.oasPBoBciCb 

■.<fn'.ifilef,iof-J!pmd.'^Tete»nU (ud,,< 
aMMiqf;the.uqMBtesxiinaiil«firith.'fhe i 
(8) the harmonic 

V'. r \ t.'.ui., ^ (. T .t. 

•I sFr. >-4 
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ajqtlying the theosem (7) to evaluate this cxpreesjon, we have 

i=LL)r:^^ jh«5' jh - _u 

«' i:t'‘ * 2 '«t«l f" I 2.2» —I 2.4.2» —1.2»—3 / 

= (*«)' /„« _ »(» - l )„.-2 4. \ 

2"kI(»IV 2 .2« —"■/’ 

the expression on the right side is the ionaj surface har- 

snonic; we have therefore 

, ui Cl" r 

The sonal harmonic has therefore all its polos coincident with 
the z axis. Next, suppose » —1» axes coincide with the z axis, 
and that the remaining m axes are distributed symmetrically in 
the plane of *. y at intervals it/*n, the direction cosines of one of 
them bemg cos a, sin a, o. We have 

V.X tyj) 

I-et { 5* ;»f + ly, n x ty, the above product becomes 

o'- ci MjJ 

trilicb is equal to 

s(,. - 07n{«»(|)’“ _ e — (- I)” ); when . = o, ■ 
this becomes 

'"•■’^{( 4 )' (;D' )"» 

tar ar i 


i- - ■>;■ 

From {7), we find 

»-” /a . 

* S'/ s 

= (_,) 




. (aw) I _ 

2»»i »*• + 

i I aia mft) 8in"'e| cos'-'-e 
2.2n —I T ••■J. 

hence 

'r~^ -ty^-^—^kcos W4. ± 1 sin «4.)Pr(co3 «), 
as we see on referring to (4); we thus obtain the formulae 

£^(a)‘-a) "♦■«■(.- .r”' 

It is thus seen that the fosseral harmonica of decree ti and order 
m are those which have n ~ m axes coincident with the z axis, and 
the other m axis distributed in the equatorial pla^, at anmlar 
intervals x/m. The sectorial harmonics have all their axes in the 
equatorial plane. 

8. DeUrminiUioti of the Poles of a given Itarmonic _It has been 

shown that a spherical harmonic y»(*, y, z) can bo generated by moans 
of an operator 

the function /„ being so chosen that ■ 

Y.(*, y. X) » ( - +... };/«(*, y, s): 

this relation shows that if an expression of the form 

{x» + yf + «)/„.a(x, y, r) 

i8aiWtAlto/.(*, y,*),the harmbuip „y*(#, y, s) is unaltered; thus 
if Y. be ipgardcd as given, /,(*, y, r) = 0 , is not uniquely deter¬ 
mined, bu| has an indefinite number of values difiering by multiples 
,of X* -t- y* -f A In brdei'to' dhterraihe the poles Of a give* harmonic, 
fm most.be to chosen ithat it is resolvahin into.linear factors; it will 
be shown that this can bo done in one, and only one, way, so that 
the poM are Ul real. 

*1. »> to MtUfy the.two equatioM Y„(/n y; at) =.,0, 



we see that the plane -f «,j: = 0 passes through two of the 

2n generating lines of the imaginary cone x* + y“ + r* = 0, in which 
that cone is intersected by the cone Y„(x, y, z) = 0. Thus a pole 
(//, m,, n,) is the pole with respect to the cone x“ -f y» ss =1 0, w a 
plane passing through two oi the generating lines; the number 
of sy.stems ol poles is therefore «(2» — 1), the- number of ways of 
taking the 2« generating lines in pairs. Of these systems of poles 
however, only one is real, viz. that in which the lines in each pair 
correspond to conjugate complex roots of the equations Y. = 0 
4- ya 4. fS = 0. Simiinan ’ • "> 


Suppose 

X 


„_L. 


An(/^ +:ntiy. + a,*) +.«■ + y> + l*)V,.,(x, y, A, ' 

»■« ^ “ij .h " ' I 


Ol -I- ‘8l Oj + a, -f i/Sj 

gives one generating lino, then the conjugate one is given by 
X _ y_ _ z 

Oj i/t| —■ i^j 03 — 

and the corresponding factor lx -i- my + nz is 
X y X 

e, + if)j oj + (; 3.3 03 -I- ift 

Ol 181 0.3 — ifly Og 1^1 j 

which is real. It is obvious that if any non-conjugate pair of 
roots is token, the corresponding factor, and therefore the Mle, is 
imaginary. There is therefore only one system of real poles of a 
given harmonic, and its determination requires the solution ol an 
equation of de.groc 2n. This theorem is due to Sylvester (Phil. 
Mag. (1876), 5th series, vol. ii., " A Note on Spherical Harmonics 
9. Expression for the Zonal Harmonic with any Axis .—The zonal 
surface harmonic, wliose axis is in the direction 

x' y' 'x' i. V. /XX' -I- yv' -t- zx'\ 

?• ?’ ?' “ ; 

or P,(cos 9 cos 9 ' + sin « sia »' cos ^ — p '); this is expressible as a 
linear function of the system of zonal, tesseral, and sectorial har¬ 
monics already found. It will bo observed tliat it is symmetrical 
with respect to (x, y, z) and (x', y', x'), and must thus be capable of 
being Cf^ressed in the form 

a(,P«(cos e)P«(co3 ^) “f“ 22 wP«*(cos e}P« (cos 9 )C0Sffl(^ “ p')t 

and it only remains to determine the co-efficients a^, «i, ... .. a„. 

To find this expression, the transform (x'x -f y'y -|- x'x)«, where 
X, ,y, X satisfy the condition x“ -1- y* -h x“ =: 0; writing { =. x ly, 
V — — ly, — x' + ly', V “ x' — ly', we have ' 

(xx' -f n' + XX')" = (if|'£ + i£'i| + xx-)- 

which equals 

the summation being taken for all values of a and b, such that 
a I) g «, a > i; the values a =■ 0,6 s= 0 corresponding to the term 
(xx')". Using the relation (e — — x*, this becomes 

)• 4 .—. ”*-(£'s')*x'«-• -4 

' ^ 3‘> + *aI6!(»-a-6)l'* ^ ' 


{xx'+y/ + xx')". 

•JT ' ’ UlU, 

{{n'()‘-‘+ (£'e)‘*-*}x"-« + *, 
putting a — 6 = m, the coefficient of £“x*-'“, on the right side is 

fil(m + b)Hn -m- 26)!“ 

Irom‘6 = 0 to 6 = l(s — m), or i(« — m — i), according as » — »» 
is even or odd. Tfi'-- 


coefficient is equal to 
2'«f»l(«-m)l' \ »-x» 


+ 


(»—>«)(»■ 


.2»t-f3 
-tw — i)(«—♦»—2)(«—iw—3). 


x'"-” x(x'®4-y'^ 


2.4.2m-f2.2m-)-3 

in order to evaluate tliis coefficient, put x = l, x' = 1 cos a, 
y' =a 1 sin a, then thi^ .coefficient is that of (1 cos a -|- sin a)", or of 
in the expaasipn of (x' -f ix' cos a + ly' sin a)" in powers of 
6 ~* and this haa been already found, thus the coefficient is 

p^s-»^'P:(co8*').r'". 

SizmlaTly tlie coefficient o£ i^j**-** is 

•nl 




brace we have 

r!f;(x»'-b'y'-i-xx')»*-*«Pw{eos 9 ^ +lri3Pr(oB8»'y{»»'»»^'(£*+ir) 


fWt^4'eIuiai|04/« xinto 

■'" " ’0 '.a' 


.p..ia«p'(,—r)};^f 
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and let each tide operate on i/r, then in virtue o£ (lo), we have 
aiP,(cos e fcos J' +iin « sin «' cobV— 

=P,(cos »)P«{cos »') +»sfe^P 5 ‘(«>s »)P!r(e<« Ocos »«(i^ -♦'O («) 
wliich is known as the addition theorem for the function P». 

It has incidentally been proved that 

Pr(cose).4^>;),--fos—» 

_ (»—”»)(«->•»» ■-«* 8in*« + li (t*) 

2.aw +2 J 

which is an expression for P? (cos «) alternative to (4). 

10. Legendre's Coefficients .—The reciprocal of the distance of a 
point (r^ », f) from a |)oint on the r axis distant r' from the origin is 

(1^ — iff* p + • 

which satisfies Laplace’s equation, /* denoting cos 9 . Writing 
this expression in the forms 

it is scon tliat when r < r', the expression' can bo expanded in a 
convergent series of powers of r/r', and when c r in a convergent 
series of powers of r'jr. Wo have, when — A)*< i 
(T - aAju + *■■)* ^ = I + - ») + -*)“ + ■■• 

+ L- 3 • 5 • *“JTi*«{2>i 
2.4. ..2« 

and 'since the series is absolutely convergent, it may be rearranged 
as a series of powers of h, the coefficient of 44 iS then found to be 
_ n{n - 1) . .s , »i(H-i)f>t-2)(«-.t) , . . A 
I.2.3...« 1. 2.2« —I 2.4.2W —I.2n~3 J 

this is tile expression we have already denoted by P, 0 i): thus 

(i-2Am + *'‘)‘‘ = Po(m)+*Pi(m) + ---+*’'I’«W + ---. <13) 

the function P,(iii) may thus be defined as the coefficient of k" in 
this expansion, and from this point of view is called the Legendre's 
■coefficient or Li^ondre’s function of degree «, and is identical with 
the zonal harmonic. It may be shown that the expansion is vhlid 
for all real and complex values of k and /u> such t hat m od, k is less 
than the smaller of the two numbers mod. (p ± s/p* — 1 ). We now 
see that 

(r® —ar/p + O”* 

is expressible in the form 




when r < r', or 






“when r' < r; it follows tiiAt the .-two expressiooe 
ar^ solutions of Laplace's equation, 

' ' wL< 


Tli'j values oi the first fewXegon^re's coefficient^ arc 


PoM “ I. PiW' 


= is, PsW-ibf*'*-!), PilW- 


; (S/s'-31*) 


Psif*) = ^(*31/ - 3t5/»‘ + loS/t' - 5). P7W = ^;(429l‘’ 


Wc find alsb 


PiCs) " gfSSi** — 30>i‘'+ 3). .P*lW =» — 70>i*+ ^SA*) 

693 ;u' 

+ 3iy - 35/s). 

P«(i)-l,P-(- l).'»{-i)* 

- P.(()) - 0 , or (- ' 

according as ti is odd or even; thew. values raay boiat onoe obtaihad 
from the expansion by putting /i — i, o, — i. 

II. AddiHonal B»pressions for iMtndre's Coefficients ,—The 
expre.<sion (3) for P„(ft) may be written m the'toto ‘ 

ivith the usual hotation 'tot hypttgdiSlhctric Sprlfes. ' 

On writing this series ift'thc rdversc braw ' 

■“ " ' ' ‘ ■ L’t" ' >' J "/' ' V 


From the identity ■.t -- . - ■ ^ ■ 

(t - gft cos « + »*)*» (r - - A*’"*)"*; 

it,can be shown that . 

i.3>3 .. a» 


P«(COi 9 ) : 


-I- 




<.4.6, 

By (13), or by the formula 

which is known as Koditgue’s formula, we may prove that ■ 
p.(cos 9 ) -1 - i?-±^ Siu*» + •ia‘ 1 ... 

e !P^« + I.(*S) 

Also that 

P„(cos 9 ) = cos»-l 1 1 _ ^ tan*|..+ e!L "r - l) . ! tan«l 

2 I 1“ 4 I*. 2“ 2 J 


i c6s^I.jp( 

2 * 


-n, I, i- tanti). 


(16) 




By means of the identity 

(i — 2V + *')'* ”'(i 
it may lie shown that 

P,(C089) =cos« 9 (I tari*9 + r<«-A)(“-f M tan*®-...) 

sr, co 8«0F( — i«, i — I. — tan*fi). (17) 

Laplace's definite integral e}q[>tO!}Siou (O) .may be transform^ 
into the expression 

t /<' 

■srj .0(;» — —,I oosi^)*'*-* . 

by means erf the relation 

(, + s/iU* — I cos p)(n — iJii* — I cos ^) = I.. 

Two definite integihl expressions hot P^(fi) given by DiricUet haws 
been put by Mehler into the fprms 

sin (a + i )9 

. ... 


, 2 /■« cos («-fi)0 . 2 fe 

p.{co 9 9 ) --j “W * 




r,0“) = (-»)'“ 




•1-' / »■ '• ‘.J, »t ( /' I V 


■J, 


(■ 


fF /'M •' » '• n . ><( .1' I‘i -r I'mI'i;. I. ’/ •» i ; » 

according as n is even or odd. 


' ’ Wsi f 

•1).. 


»^2 COS 9 -*■ 2 cds f' 
When n is large, and 9 is not nearly equal to p or to w, an approximate 
value of P,(cos 9 ) is {2/»* sin 9 jf sm {(*’ + i )9 

12. Relations between successive Legendre's Coefficients and their 
Derivatives .—If (i — tkn + **) 'i be denoted by u, we find 

,. , ti - **/!. +A^g,+ (i -rt" = O;. ,,, , „ . „ , , 

on substituting SkoP,, for «, and equating to zero the coefficient dl 
we obtain the xelatiou 

«P„ — (2*1 — t)l»P,.i + (« — i)P»*, = 0. 

' Frbmtaplafce’sdefiniteintegral. Drotherwiee, wefind , 

Wc may>alio iffiow-ldiat 'i' • • > ■■' -i/'- .. 

wE, ‘ .V" • 

, ., ,■ 

* ■'! T .1 .*.''’ ' U.. 'I '.i: ' , 

■ t^ laWlbriii'1i«M!3^j5«'#,Ag09r^ 

13. Integral Ptopmtds of LegmSre s 'Coefficients .—^It 

shown ttot if P„(ii) be multipljea'fby apj ' ’ 

,“,... a" ‘and tbcpeoduct ibeint'^atgo 
with respect to /», the result is zero, thus 

To prove this theorem we have 


maif' lie 
one of the numbers i,,, 
etween the limits i, — x 

■ii'j/i 

(18) 
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on integfrating the expression k thnes by parts^ end iteoMiBbering 
that (>j* dpri.va^ves allyanishwhen^ = ± i. 

the theorem is established. This theorem drives additional 
Importance from the fact that it may be showh tha/f Al*,(is) is the 
only rational wtmal tunction pf degree » which has tWs property: 
from thriVises the .importance Of the; functions Pi in the theory of 
quadratiuws. 

ft IJhe tUe^eil) whiph lies at the root of the applicability of the 
functions P, to potential probleoh Is that if n and «' arc unequal 
integers 


!■- 




(19) 


which may be stated by saying that the intagnl of fthe.prodwt.oi 
two LiKendre’s ooeflicients.of dih^ent degree taken over the whole 
of a spherical surface wij:h its centre at the origin is sefo; this i* phe 
fundamental hipinonic property of tht functionL it is immediately 
Asducible frmp (tS). fyr if n'cit, is a linear function of powers 
of )i, whose indices are all less than tt. 

Wlien n' — n, the integral in (ig) becomes J‘ to 

evaluate this we write it in the fom) 

on integrating n times by parts, this becomes 

which on putting 

^ B i(i —becomes ^“"(t — •«)"«!«, 


hence 




(so) 


14. Expansion of Funciions in Series of Legendre's Coefficients .— 
If it be assumed that a function /(a) given arbitrarily in the interval 
g = - I to + I. can be reprasentwi Iw a series of Legendre’s co¬ 
efficients So+^iPilai+aaPfla) +• • .-l-a.P«(a) 4 -. •. andit be assumw? 
that the series converges in general uniformly within the intrtval, 
the coefficient a can be determined by using (sg) and (20); we 
iscn.ltbtt the theorem (19) .plays the same part as the property 

«'W» = 0, (« 4= n') does in the'theory of the expansion of 

funrtions in sgriee of circular functions. On multiplying the swies 
by P, (p), we have 


iMBce 


a„ = 


— ?*Li 




hence the series by which /(a) is in general represented in the interval 

_L w /• . 

(ai) 




The proof.irf the poesibUity of. this rejmesentation, iachidmgtthe 
investigation of sufficient conditions as to the nature of the function 
/(a), that'Are ten^ niay.m geherali eenyerge to t^: value of the 
function requires an investigation, for which we have not space, 
similar in character to the corresponding inveetigatihns tor s<ries 
Of circular functions (see Fouaiug's Ssajssj. A complete investi¬ 
gation of this matter U given by Hobson, Pros. Lond. Math. Soc., 
and aeries, vol. 6, p. 388, and vol. 7, p. ■*4. See also Dini's Sera dt 
Fourier. 

The expansion maybe applied to the determirtation at an external 
and an internal point of the potential due to a distribution of matter 
of surface density /(a) placed on a spherical surface a. If 

V, - SA,^P.(a), 

we see thart Vi, V, have ,the 4diaracterietic properties (rf potential 
functions tor the spaces internal to, and external to, the spherical 
surface respectively; moreover, the condition that Vt is continuous 
with V„ 4 t the surtacd r =* o, il tatiSfied. The denSStyof a surface 
distribution which produces these potentials is in accordance with' 
,^knoiyp thtolt^taiii the potential theory, given % ' ' j 


Iwnoe 








-(- t)A,P,i(a): oncompaWiig'llhiilydii the seriea (ax),! 


we have A, ■> ^wafjl 


hence . , 

are the required expressions tot the internal and external potentials 
due to the distribution of surface density/(a)! 

15. Integral Properties gf Spherical lfarmonics.~Th^ fundamental 
harmonic property of spherical harmonics, of ,which property (ig) 
ia a)palrticular case, is that if y,(s, y, x), 2,.(x, y, s) be two (ordinary) 
spherical harmonics, then, 

, jjy*!*’ y> *)^(*. = 0 , {12} 

where m and it' are unequal, the. integration being taken for every 
element dS of a spherical surface, of which the origin is the centre. 
Since v‘>Y„ = 0 , v'Z,. = 6, we have 

JJJ f!lnV'^Z,,-T„.xn„')dxdydz^t>, 

the integration being taken through the volume of the sphere of 
radius r; this volume integral may be written 

- '■f-) 

by a well-known theorem in the integral calculus, the volume 
integral may bo replaced by a surface integral over the spherical 
surface; v'e thus obtain 

//{f - '•■>) 




on using Euler's thsoram for homogeneous functions, tins becomes 

2 ^Jj'Y»Z,«iS=0, 

whence the theorem (22). which is due to Laplace, is proved. 

Tbe, integral over a spheflcal .surface of tfhe produef of a spl 
harmonic of degree n, and a xonal surface harmonic P„ of thi 
degree, the pple of which is at {x', y', z") is given by 

jjY„{x, y, i.)P«dS - a«+»Y.(x', y', (,3) 

thus the value of the integral d< 


herical 
le same 


thus the value of the integral depends on value of the spherical 
harmonic at the pole of the zonal harmonic. 

This theorem may also be writt«i 

/r/-» cos «' -i- sin » ain »' cos 9 — 4>')d|«ip 

To prove the theorem, we observe tjmt V„ is of the form 
n 

a,P«Cu) + S(o» cos mp +'Pi, aia nip)PTM i 

I 

to determiiae a, we observe that when a ^ i# 
p,(a)-i,Pr(a)-0; 

hence a, is equal to the value Vp( 0 ) of V,, ( 9 , p) at the pole 9 a= b 
of Pw(a)- Multiply by Pi.(a) and'iategTatc,over.the sjurface of the 
sphere of radius unity, we then have 

2« -(-211 -f-1 ^ " 

if instead of takinga°==t as the pole of P«(a) we take other point 
(a', p') we obtain the thwrem (23). 

If f(x, y, 2) is a function which is finite and continuous through¬ 
out the interior oi a Sphere of radius R, itmay befsbown that 

•y.(a, y, z)f(x, y, s)dS - -f 

+ iTTi^^TTiirfs • 'IMS’ ’’’ 

where x, y, s are put eqnal to aero after the operations have been 


//’ 


where x, y, t are put eqnal to aero after the operations have been 
performed, the integral Mng taken over the surface ii the sphere 
of radius R (see Hobaop, " ^ the Evajnation of a certain Surface 
Intend," Proc. Lond. Math. Soc, vol, axv.). 

The following case of. this theorem should be remarked ; U 
f„{x, y. a) is bomogmeous and of de^ee n ' 

//v.(., ,. «/.C, ,. ». 

V M*. y, s) is n toherical harmonic, we obtain from this a theorenl, 
due to Ms^cwell (£Mfifrt(y;'ypl',.i. cLjx.),'': 

![ //y.(,.y.a)/.(s,y,a)dS-ii^*i^gj^g^ 
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wherci ,. If,,, ace the aites of y,. Two harmooics of the aamo i 
degree ‘are Said to be conjugate, when the suTface Integral et their 
product Vanishes; if Y,, Z„ are tivo such harmonioi, the addition 
of conjogatyis , 

i^ord Kelvin has shown ho.w to express the conditions that 2» + i 
harmonics of degree « form' a conjugate system (see B. A. Report, 
1871). 

16. Expansion of a Funetion in a Senes of Sphenctil Harmonirs .— 
It can be shown that unde - certain restrictions as to the na .'••e of a 
function F(/i, (^> given arbitrarily over the surface of a i.uhere; 
the function can m represented by a series of spherical harm inics 
which convcrgeis in genern! uniformly. On this' assumption we 
see that the terms of tit■■■ leiies can be found by the use of the 
theorems faa), (23). l.,et 9) be represented by 
Vn(#*, p) + VjOi, p) +..• + V.(|i, p) + 

'Change n, p into u', p' and multiply by 

F«(cos S cos 9 ' + sin 9 sin 9 ' cos p — p\ 

we have then 

cos s' -f sin 9 sin 9 ' cos p — p')da'dp' 

cos 9 ' + sin 9 sin 9 ' cos p — p^)dit'dp' 

= V„( 9 , p), 

hence the series which represents F(a, p) is 

C» 

J»^(2a + ^')r„(co8 9 cos 9 ' 

+ sin 9 sin 9 ' cos p — p") n’dp'. (24) 
A rational integral function of sin 9 00s p, sin 9 sin 4, cos 9 of 
degree n may be expressed as the sum of a scries of spherical har¬ 
monics, by assuming 

/„(*, y, e)^Y„ + reY„.t + HY,.* + ... 
and determining the solid harmonics Y„ Y«^... and then letting 
r — I, in the result. 

Since Y'frVY,.,,) »= 2s(jn »- 2s -K we have 

v’/« = — 1)Y,-2 + 4(2« - 3)r’Y„.4 -f- 6(211 — J)*'*Y,^ -f.... 

V‘/« = 2 . 4 {*« - 3 )( 2 » - 5 )Y«. 44 - 4 - 6 ( 2 «- 5 )(«»» - 7 )'^>t , • 

the last equation being 

V"/« = »(« - 1 -1)(« — 2)(» — i).. .Y,, if » is even, 

= (n — i)(n + 2)(« — 3)».. .Yj^ if n is odd 
from the last equation Y* or Y, is determined, then from the pre¬ 
ceding one Y-.or Yj, and so on. This method is due to Gauss (see 
CoUeUed Works, v. 630). 

As an exjprjple of the' use of spherical harmonics in the potential 
theory, suppose it required to calculate at an external point, the 
poteatial of a nearly spherical body bounded by f = e(i + ■«), the 
leeibg'made or homogeneous' material of density unity, and 
« bang a given function of 9, p, the quantity < being so small that 
its square may be neglected. The potential'll givm by 

/”/* /'^* ^ -)- r** — 2»r' ooB y) " ^dr'dji'dp', 

where y is the angle between r and r'; now let u' he expanded in 
a series 

Y„(,»', ♦') -f- Y,(m', p") + ... -I- Y»(^'y pr-b... 
of surface harmonics; we may write the expression for the potential 
r'- 




+ ^T„{coa y) . .}r'Sir'd/dp' 

which is, 

+ -f TTTiei.'lP^cos -fijip'dp’ 

on substituting for w' the series of harmonics, and using ^a), {ad), 
this becomes 




(a« + fj>-i^"^’ *)+• * •}] 

which Is the required poWMial atihe external point (r, 9 , p). 
The Normal Solutions of Laplace's EguatiPU' iuifelm 




17. . . 

, L- A, be the parameters of three orthogohid sets of surfaces, the 
of an riementary arc ds may . be expressed by an equation of 

the ioRB H„ H, are 


K 

leni 


functions of A„ A„ which d«ipend on the form of these parameters; 
it is known that Laplace’s elation ■^hen expressed with h), A 
as independent variables,, takes the forir ' 

a / H, sv\ , a / H, av, , a / H„ av\ „ 
^A^iliaH, cA,) 56 s (h^H, 5631 hjH.j aA,) ' ^ 

In case the erthogoaai suriacus are concentric. spWes, eo-axial 
circular tones, and planes through the axes of the cones, the panv 
meters are the usual polar co-urdmates s, lt,p, and in this case 

rt, = I, Hj = H, set ^ thus Laplace’s equation becomes 

*w) ^ 

Assume that V » Ka# is a sohitfon, R bemg a function of r only, 
e of 9 only,'W of w only; wo then have 

I I |.fsln9^U 

d9\ ds) 8in“C . ♦ da>^ 


R df\ dr J 0 sm B d 9 \ dBi sinH . ♦ 

This can only be satisfied if ^ “ constant, say 

»(« -h I), is e. constant, say — »«*, and e satisfies the equation 

■ 41) + ("f" +') - i s)® = »• 

sm 9 d 9 \ dej 1 sin“ el 

if we write u for e, and for sin 9 , this equation becomes 

■!;{<* - '••>1} + {”<" + 

From the equations which determine R, e, «t, it appears that 
Laplace’s equation is satisfied by 

f-«-i sin”^ • " 

where u is any solution of (26); this product wc may speak of as 
the normal solution ol Laplace’s equation in polar co-ordinates; 
it will be observed that the constants n, m may have any real or 
complex values. 

18. Legendre's EguaUon .—If in the above normal solution we 
consider the case m = 0, we see that 


M 


is the normal form, where «, satisfies the equation 

known as Legendre’s equation; we shall here coeusider the special 
cate in which n is' a poritivc fnteger. One solution of (27) wiU be 
the L^endre’s coeffioiont PkIm), ti> fi“ti the complete primitive 
we mute find another .particular integral! in consideriug.thu forms 
of solution, we. shall consider p to be not necessarily real aM between 
±1. If we assume 

« = + • • • 

as a solution, and substitute ifi the equation (27), wc find thdt misn 
or —n—I, and thus we have as solutions, on determining the mtibs 
of-the coefficients in the two cases. 


and 




/ X I («-H)(«H- 2 ) I , (»t-H)(»i + 2 M>i+. 3 )(ti+ 4 ) A 

\n»+l 2 . 2 n -|-3 /li^ 2 . 4 . 2 «-b 3 - 2 « + 5 } 

the first of these series is (n integral) finite, and represents V,{p), 
the second is an 'infinite series which is convergent when mo<{^ > i. 

If wo choose the cimstant /9 to be 


1.2.3. 


'*L, the second 


S. 3 ...IMI-I-I 

solution may be denot^ by Q.(n), and » called the Legendre’S 
function of the second kind, thus 

r, / , f I j<*+ !)(• + ») X J. 1 

3. 5 ■ ■ ■ an a ■»» + 3 + ''' J 

i.2.3...« I W«-H n-f 2 2 »-b 3 .i\ (,gj 
3.5... a« -b I \ 1 ’ a ’ * ’ ?/ 

This function Q.(p), thus defined for mod n > x, is Of conriderable 
importance in tKs ^tential theory. When mod p< 1, we my'in A 
si^lar manner obtain two series ts ascending powers of fi, one 
of which represente Ejp), and a certmn linear function of the two 
series represents the anuytical coiftinuatiofi of Q»(m) defined 
above. The complete primitl'ye of Legendre's equation is 

n «• AP,(js) + 

&y the miial rifle for obtaining the complete primitive of ah oriliiiaf^ 
il Me» a n l J it equation !of' the seednd''Order when a particnlar lintegrti 
it known, it am be shown itot (27) ie satisfied by 

P-W-/'* OiS-itfFifrT?’ 

the loiibrlilMt bdihg aiibiffSily. 
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From this form it can bo shown that 
Q.W = i P,W log 

whore W,. ,((i) is a rational integral function of degree « 

It can bo shown that this form is in agreement with the definition 
of by series, for the case mod j« > i. In case mod ;« < i it is 
convenient to use the symbol Qh{h) for 

2 t ~ 

which is real when /t is real and between ± J, the function 
in this case is not the analytical continuation of the function 
Qa(yii) for mod t, but differs from it by an imaginary multiple 
of It will be observed that Qnli), Q>t( - i) are irmnite, and 

p„(oo) = o. The function W,.](iu) has been expressed by Cliristofiel 
m the form 




2 n-s p 
« — I * 


-sM + 


2 » — 0 
5.« — 2 




and it can also bo expressed in the iurm 

It can easily bo shown tlial the formula (28) is equivalent to 


+...+r- 




which is analogous to Rodrigue’s expression for P,(/u). 
Another expression of a similar cliaracter is 
2"B ! if* 

'(*») 


C.w -I - ■I- -:,; 


definite integral formula for Q«(g) which was used by F Neumann 
as a definition of the function this is 


Q,Cu)=i/‘‘ M''W, 
2} - in —u ’ 


wliich holds for all values of g which arc not real and between ± i. 
From Neumann's integral can be deduced the formula 


Q-W' 






which holds for all valuc-s of g which are not real and between 
i I, provided the sign of — r) Is properly chosen; when 
real and greater than i, ^ (g* — i) has its positive value. 

By means of the substitution 

{g + v^(g“ — >) • cosh if} {g — V(g' — 1) • cosh x} = I, 
the above integral becomes 

Q«M = f'‘“[g - V(g“ - 1) • cosh x}"dx, where xo = “ log. 

J n 2 g — I 

This formula gives a simple moons of calculating Q..(g) fur small 
values ot n; thus 


Q«(g)“ 

QiW “ #*Xo — - i) • sinh Xo ■ 


' ft — 


tfx , 1 idg t±J - I, 

2 g—I 


Neumann's integral affords a means of establishing a relation 
between successive Q functions, thus 

«Q» - (2» - i)gQ„-, H-(« - i)Q„-, 

== ll"' ^ WP„(») + (B - (». - I 




-o. 


Again, it Btay similirly be proved that . 1 n • 

19. Legenilre ' Xisociatei FttwefioBS.— Returliing to the equation 
Ji6) satisfied by «" the factor in the normal forms , oj, 

•ra iaball consider the Case in which n, ware positive integers, and 

*i>»B. Let «»•(/<• — then it wiH be found that v satisfies 
the equation 


If, in Legendre’s equation, wo differentiate tn times, we find 

+ («-»»)(" + “ + *0 = °; 




d/u’” 


it follows that v = hence = 
d/j.’" " 

The complete solution of (2O) is therefore 

« « (g® - I) W A~p!^ + 1 ; 

(, »,«"* a/*"* ) 

when fi ia real and lies between ± i, the two functions 

(x - g«)‘«^:gfc>. (X - g“)*"£|;;W 

are called Legendre’s associated functions of degree «, and 
order m, of the first and second kinds respectively. When g is 
not real and between ± i, the same names are given to the tyro 
functions 

fu® — („a _ 

^ 'dn"' gin" ’ 

in either case the functions may be denoted by PJTig), Qrig). 

It can be shown that, when g is real and between ± i 

-”>-1 

-iTiTTwid 

In the same case, we find 

Pj'‘*'°(co8 «) — 2 (»B + 1 ) cot 9 Pj^'icos «) 

q (« — «)(» + »! + I)P"(C 03 9 ) = 0, 

{«—»» + ajP^+jicos 9 ) — (2» + 3 )gPr+,(cmi ^ 

+ (b + m g- i)P 7 (cos 9) = o. 

20. Bessel's Functions .—If wo bike for three orthogonal sy.stems 
of surfaces a system of parallel planes, a system of co-axial circular 
cylinders perpendicular to the planes, and a system of planes 
through the axis of the cylinders, the parameters are z, g, i^, the 
cylindrical co-ordinates; in that case Hj = 1, H, = i, H, » i/g, and 
the equation (25) becomes 


' ^ p "SJi ^ 


i)r» 


To find the normal functions which satisfy this equation, we put 
V—ZRd, when Z is a function oi z only, 1 < of p only, and ^ of the 
equation then becomes 

1 <f"Z , I /<f®R , I <fR\ , 1 I (f»* 

Z 3 ? E W ? ■a?; ? 5 3 ? * “• 

That this may be satisfied we must have 1 ^ constant, say = A®, 

Z 3 ^ constant, say » — m®, and R, for which we write u, must 
satisfy the differential equation 


ttl* I * *«* _ 1 _ 




it follows that the normal forms arc 9 **‘^*B 0 .«(Ap),where«(p) 

(*fe) 


satisfies the equation 

d %4 , I <i« 


up- p op \ p* / 

This is known as Bessel's equation of order ml the particular case 


(i»M , I , ,,, 

-T3+ - .y + 2 > 

dfr p dp 


{30) 


corresponding to m = 0, is known as Bessel’s equation. ‘ 

11 wo solve the equation (29) in series^ we find by the usnial process 
that it is satisfie'd by the series ' ‘ 

■ ■■ + . _ _ ...h 

2.2m+ 2 2.4.2m-fa.**»-f4 /’ 

theexpression . . c 


p’" 

2'^w) 


p B 




2.4.am-h 8.2W-f 4 

or r 

... - ■ jj^»»,+.4gn(w 4-'*»)n(«|)i i' ■ , . 1 , 

is denoted by ■“=*• . ■ • . 

When m» 0 , 41)0 Mlntiod _ .:i 'i ' .1. . 1 

I® III. If - 't 




, . . . 

of the equation (30) is denoted by Jj(p) zHbyJip). 


■- '.Ji uii;-: ui!j 
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The funetion J„((>) is celled Bessel's function of order m, an 1 
Jg(p) simply Bessel's function; the series are convergent fbr nil 
finite values of p. 

The equation (29) is tin Jtcred, by changing m into — m, it follows 
that J - mlj>) is a second solution of (29), thus in general 

“ =■ AJm(p) + BJ.„{p) 

is the complete primitive of (29). However, in the most Important 
case, that in which m is an intej^r, tlie solutions J .»(p), J«.(p) are not 
distinct, for J .«(p) may be written in the form 

"'V (- 0" dy 

\2) ^ri(» — »n)n(») Vs/ 

M —D 

+ (-!)* 


ZinVo+pmt) 


(ir 


now n(n — rri) is infinite when m is nn integer, and n < r : thus the 
first part of the expression vanishes, and tt.c s<-coiul part is 
(— i)'"J».(p), hencewhen m is an integer J = (— i)"*J»i(p), and 
the second solution remains to be found. 

Bessel's Functions of the Second Kind. —When m i:i not a real 
integer, we have see that any linear function of. J.,(p), ■ J-«(p) 
satisfies the equation of order tn. The Bessel’s ftim tion of the 
second kind of order m is defined as the particular linear function 

- ~(p) — c I S HIT ■ J (p) 

sm xmr ' ’ 

and may be denn'n;! be This definition li-.s the advantage 

of giiung a meaning to in Ihe case in which lu is an integer, 
for it may be evaluab'd as a limiting form 0/0, r.ii 1 the limit will 
satisfy the equation (29). The only failing cr.. i‘ i'. when m is half 
an odd integer; in that case we take cos t»w , as a second finite 
solution of tile differential equation. 

When m is an integer, we h ive 

Y„tp) = ( - =0 

2 «f u- J 

on carrying out the differentiations, and proceeding to the limit 
we find 

V-M - J-W u,, ? + + tl- + 

fi-0 

K = 0 

where t(«) denotes n'(M)/n(»). 

When m = o we liave the second solution of (30) given by 

0 

21. Ttclattons between Bessel*s Functior ? of Different Orders ,—Since 
»««?».««*(p) satisfies Laplace's equation, it follows that 
cos 


saiisfios the dif!erenti .1 equation 


tx 


4* 




(30 


The linear character of this equation .sliows that if u is any solution 

■'d'lV , ■ -up;- 

is also one, j denoting a rational integral function of the operators. 
l.ct £. e denote x + n, » — i?’, fc in since p’^l^iMvi/W) satisfies 
the (fiflercntial equation, so also does 


or 


thus vie have 








where C is a constant, 
and by comparing the c -> 


9m 

J„.',0,we We »(„+,, = 

' • rf*. t,. / . 


r. e ts oi p^t.', we finfl'C'iii 


and changing t* Into *- ?'!, Wc find 




kV ■.Jll'l 


In a similar manner it can be proved that 

Ji» /(p) =“ * 

From the definition of Yn(p), and applying the above analysis, we 
prove that 


and 


Y-h.,(p) - (- *)V-+^3 ^{P-Y«.W) 


ym-M 

As particular cases of the above formulae, wc find , 

Jp(p) = (- ^ 9 y£yJM, Y,(rt = (- 2 py-^YM ' ■ ■' 
Ji(p) » - V,(g) = - 

22. Bccscl’s r.metions as Coefficients in e:: Exf>ansion,—Tt is clear 
that ev eoi * sot or s'P = ey satisfy the difierential equation 
(31), hence if these cxponenti-.h be expanded in series of cosines and 
sines of multiples of ip, tiw coefficients must be Bessel's lunctiane, 
which it is easy to fiee i,ri! of the first Irind. To expand e‘P *, put 

c'P =/, we hive ;h'n to expand sW'‘'"’)in powers of t. Multiplying 
together th ■ two absolutely convergent senes 

we obtain for the coefficient of /'** in the product 






2»«m !l 2,2W4-2 a.4.2Wt-j“2.2»n + 

hence 


--...|or J„(p), 

Mt-t-h = J„(p) + t],{p) + ... + +... \ 

' -<-'Jt(p) + --- + (-l)'-<-~J„(p)/ ' 

==»™j„(p> 

the Bessel's functions wore defined by Schldmilch as the coefficients 
of the powers of t in the exp.ansion of cii’f''"*” >, and many of the 
properties of the functions can be deduced from this expansion. 
By differentiating both sides of (32) with respect to t, and equating 
the coefficients ol I"’- ‘ on both sides, we find the relation 

Jm i(p) + J>« + l(/>) 

wlfich connects three consecutive functions. Again, bj' fllffer- 
entiating both sides of (32) with respect to p, and equating the 
coefficients of coiresponoing terms, we find 

In (32), let f =■ and equate the real and imaginary parts, we 
have thim 

cos (p sin e) »• JoW + aJs(p) cos 2^ + 2 J,(rt cos 3f +... 
sin {p sin = 2j,(p) sin f + 2j,(p) sin 3,1 + ... ^ ' 

we obtain expansions of cos (p cos p), 8i|i.(p cos e)).hy chaagjpg'f, 
into i On comxiaring these expansions with Fourier's senes, 
wo find cjfprcssions for as definite integrals, thus , 

Jo(p) =»iJ'cos (psin 19) J„(p) = 1J'cos (p sin tf) cos mi^dpjfn even), 

J„(p)aai.j*sin (g sin sin OKpif^ (m odd). ■ 

It can casily be deduced that when m is any positive integer 

,, J,g(;p),cos (mip-p sin ■, 

. ' .. ,, ■ • < ■: '.'.,1 t , h 

23. Bessel’s Funcltons as Limits of Legendre's .Punctions .—TJie 
system of orthogonal surfaces whose pnranleters are csWIndriesI to- 
or.iinates may be obtained as a limiting cas^,pf,ttose’ whose para¬ 
meters are polar iio-airdinats.s. when the c^tre of the spheres moves 
o 3 to an indefinite distance from the portion of space which is con¬ 
templated. It. wo-.^ ^oreiore be expected that the, normal fta na . 

e **^diflcl'b^ derivable as limits 

and we shall show that this is actually the ca"*.. - 1 : O be the centre 
of the ^hores. take its neilr oHgin a point C oh the axis of i, such 
that OC = a; let P be a point whose polar co-ordinates are y. 9, 0 
referred to 0 as origii^ ond cylu)dlical co-ordinates p, t, p reder^ 
to C as origin; we have ' 

ilLr cos hence||t^''p,^c(ii, 9 )-^'f^^l^^^'‘p,,l^^^ 

fd te'tafiaifu'disfiidUief^ ifd"i^t''d'biedfilt4k" 
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fafirate, and at the same time let n beoomc infinite in such a wav 
that «/a has a finite value Then 

L sec" 0 = L^sec *= i, L^i + ij" = 

and it renaains to find the limiting value of P«(cos «). Fkhb the 
senes (15)1 it inay be at once prov^that 

P.(eo8«)»i_(2L±,>)!'(sin|)'4-... 

+ (- i)»0 t±’”h--J‘- 1±D sinJY’’ 

t*. 4 *. m” y 2/ 

wtere S is some number numerically less Ilian unity and «is a fixed 
tote quanlify sufficiently large; on pr'.<,i ’;:.ig to the limit, we 
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where t, is less than unity 
Hence 


(2wP 


Again, sinoe 
we have 


bonce 


“ JoM- 

I^(cos p) =s sin"* 0 ) 

d{coa »)»> ’ 

L«-p:(co,-^) = L4i“'’"t!i] 

^ vjTFr 

\ anV 


el^'^o “*^“***^ for them. We denote the two solutions of-the 


by loWi K|,(r) when 

leW ” JoW 


<P« , I dM 




and 


"-•ij'cosh (f cos ^)df, 

Ko(r) = Y,(ir) +^J„(ir) •« = j'“ cos (r sinh 

i?' “ 1° chosen that it vanishes when 

IS real and infimte; it is also represented by 

/ * COS p J 


L^«-p:(cos !) = ;„(,). 

It may bo shown that Yo((.) is obtainable as the limit of Q,^cob j'j 

the zonal harmonic of the second kind; and that 

y«W-Ln—Qr^cosf). 

24. Defiutii InUgral Solutions of Bessel’s Equation.—Bessol’s 
equation ol order m, where m is unrestricted, is satisfied by the 

expression p^JeietlP—i) *d<, wliore the path of integration is either 

a curve which is closed on the Riemann's surfaeo on which the 
integrand is represented, or is taken between limits, at each of wliich 
— l)"+i is zero. The equation is also satisfied by the expres 

*)<-*-1* where the integral is taken along a clbsod 

path w before, or between limits at each of which «iP<<-<'*)<-».-i 
vanishes. 

integral expressions lor Bessel's functions 
are dedvable from these fundamental forms. luncnons 


J-W' 


n( - i)n(m - J)\2/ Je 




where the real part of»« + J is positive. 
Y*. W + |m.« "**■* sec m*. J^(g) 

nj -i) W Jp 




s*scodi^sinh>«^ 

the r^l pa^ of m + ) g arc positive; if p is purely 
Imaginary and positive the upper limit may be replaced byco, ^ 

V»W -lei.c"*"* sec a**. JwW 

Mder the I Came restrictions as in the last case; if p is a negath-e 
ihumi^ num^, we may put« for the upper limit ^ 

If pu real and positive 

jftW “-j, sin {(>cosh 
Ys(f) “ fc cot (p cosh 

■P yC* Fd»aions im Wiaary Arfunmi.—Vas functions 
Witt pUWly'iinMnary argiimeht are of such unportance in connexion 
w^th^certain dfiOerential eq u a t ions of phyaiqs that a«|Mcial.aotatioa 


■du. 


and by 

ji 

The solutions of the equation 

dr*^r<fr = 

arc denoted by I„(r), K„(r), wliere 
I™(>) = 


a"n(w] 




. "h 


when m is an integer, and 


2W + 2 *. 4.2m + 2.2m 4- 4 


•} 


K-W “ (")-’-g-„K„W=s-i*"‘(Y„(.r) + 

[r cos <b) 


We find also 

i«w 


Kn{r) 


I • 3 • 5 • • • (2W 

( _ 


'r . - j. 5 ...( 2 m- --i-)P''°°“’ * 
= ( - .)-«3 . 5 ... 


26. TAs Asymptotic Series for Bessel’s Functions.—It may be 
Shown, by means of definite integral expressions ioi tlie Be^el'a 
functions, that ^ 

j“w = \/~ { r cos (!^ + ^ - p) + Q sin i ■ 
Y«(p) sec mx| P sin ^i^+£_p)_Q cos 

where P and Q denote the aeries 

T> - X _ (4m« - i«>(4fit«-.^»l 

+ k*”‘ - l*^( 4 "»* - 3 »)( 4 >»»-S«)( 4 >>i«- 7»1 
i. 2 . 3 . 4 { 8 i>)* 

Q , ^ - ky* -f p -„ 4!1 ^ . 

I. 8 p i. 2 . 3 .( 8 rt* ^ 

These series for P, Q are divergent unless m is half an odd integer 
but it can be shown that they may be used for calculating the vtoes 
of the functions, as they have the property that if in the calculatioD 
stop at any term, the error in the value of the function is less 
- _.n the next term; thus in using the series for calculation, we most 
stop at a term which is small. In such series the remainder 
after n terms has a minimum for some value of », and for greater 
values ol n increases beyond all limits; such series are called semi- 
convergent or asyinptotic. 

We have as puticular cases of such series ;— 

when M is an integer, 

K.,„ - - f.++...} 

V2irr \ iV6r ^ *•*/ 

27* Sessil*i fuiichoHs of d$gy$$ half an odd inUgM^ are of special 
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Jni^rUoce. ii^ ^nucxioa 'with the U^ttedrentiaX ctjus^lhuu of physic& 
The two equations 

^ = *V»«, ^-‘Vlr»7*«, 

arc reducible by means of tbe substitutions « =e~*-v^ u = «•*•« to 
the form 0% + » = o. If we suppose v to be a'function of r only, 
this last ditterontial equation takes the form 

so'thaty has the values 

sin rfr, cos ffr‘, 

in. order to obtnin more gencu'al solutions of the equation v*v +e**b, 
we may operate on 

sin r/r, cob f/r 

with the operator 

yJ^ 0 0\ 

"Is? 0y‘ W’ 

where Y„ (x, y. t) is any spherical solid harmonic of degree n. The 
result of the operation may be at once obtained by taking Y« (*, y, r) 
for /»(*, y, e) in the theorem (7'), we thus find as solutions, of 
ySi; 4. e o, the expressions 

By recurring to the definition of the function J*!*'), wo see that 

Jiw = +1:1^ -•••}” 

thus' 

Using the relation between Bessel's functions whose orders differ 
by an integer, we have 

It may be shown at once that 


d” cosr 


r 

is a second tolutiosi of Bessel's ^nation of order « + tbns the 
different^ equation v% + t = o is satisfied by the expressions 

y.(r, y, 

and by the conreBponding expresskm with a second eolixtion of 
Bessel's, aquation instead of J«-i-|(r); if S.0>, f) denotes a surface 
harmonic of degree n, the expression 

S«{h. ' 

is a solution of the equation v'e + e = o. 

The Besselis .functions, pi ^tgree half an odd integer am the only 
ones which .are exprfssibie in a closed form involving .atk. transcen¬ 
dental functions Atber than circular funptiona It wul be observed 
that in thiS'Case f:he .semi-convergent series for Jw beCDnu»>a finite 
one as the expressions F. Q then .break off after a finite number 
of terms. 

.nfi, 7A«. Ztttas of Bfssel's,FmittioHs.~Thie determiaatiai of the 
position of the zeros of the Bessel’s functions, and .the values of the 
argument at!wb>pf>' they occur, have been inveetimted by Hurwite 
{Math. 2 «Mb|V<ff.xxKiu,),, and more oompletelv by H. M. Hecdon^ 
(ihisc. Xc^. M»tk. Sec. vols. xxix,, xxx.) It has been tbown that 
tim aeroa.nf Js(r)/z* are^all regl and associated with the singniat 
point at in^ity when j» is real and > — i,.'and that all thareal zeros 
vhen M is real .and < — x, and .not an' integer, ate 
aeeooiatM .with the esaential tingulaiity lat infisiitgr. When w ie a 
negatiye integer —w, JuM/r* hM, .in addition, am md senu co- 
inodent at the origin. When •». — «— «, ai' beiim a positive 
integer, and f <>, Jsiri/z* has a finite number am orxems. which 
are met aseofiated with the eseential singularity^ . If n is :xaal, and 
starts wi^ any positive value, the zeros nearest tiie origin approach 
ifiaa « diminisheB, two of them raaching it when n».~. i, and two 
mwe rmoh it whenever n passes through a negative integ^ value; 
them seroe then become complex for values^ nnotintmpnt The 
ztsos Qf.Je(ri/i* are separated by those of Jm.i(r)/e”, One zero of 
Ae lattoi and one only, lies between, .two coaaecntive zeros of 
J,W/rA >Vh(n w is real and > - i, all the zerae of am 

ffivmt ^nfomula.duo to Stokeai :tht wwpeattivaiKfo in-.orderof' 
rnagntt^ ia given by > . m ' 

■ ^aw + tm—T). 'It hatibean tiiOwfi'bjr’IiMedM dd 


that the lunction K.(r) -has ,po reel zewe unless »«= tijr f whene k 
is ai integer, when it has one real negative zero; and tMt Kifr) 
has no purely imaginary reros., and no zero whose real part is 
.positive, other than those at inSiiity. "When 1 > » > o,iiK*W nes 
no zeros other tiian those at iaffnityi when 2 > «> 1, it has one 
zero whose real part is negative, and when m -b i >-*>«*» where »» 
iz an integer, there are m zeros whose real parts are negative. 
When a is an integer, K,(r) has n zeros vdth negative' real p^s. 

29. Spheroidal Houwohim.—F or potential problems ip which the 
boundary is an lilipsoid of revolution, ,the oo-ordinates to be used 
are r, e, p where in the case of a prolate spheroid 

X = es/i* X. I sin e cOs p,y — C'J^ — r sin 9 sin p, z ■•erxos S, 

the surfaces *■ = q,, f ac p = ^ are confocal prolate spheroids, 
confocal hyperboloids of revolution, and planes passing through 
the .axis of revolution. We may suppose r to range irdm g to «b , 
9 from 0 to *, and p from o *0 2*, every point in sp^ has then 
untoue co-ordinates r, 9 , p. 

Fw oblate spheroids, the corresponding co-ordinates are r, 9 , 4 
given by 

X = 1 sin 9 cos p, y •• eVr* -f i sfn s sin p, z • er eoa 4, 

where 

o< f’<ao,o<S<w, o<p< 2 »; 

9S SS 

these may be obtained from those for the prolate spheroid by chang¬ 
ing c into — If, and r into w. 

Taking the case of the prolate spheroid, Laplace's equation 
becomes 

r«-cos>fl 0W. 




and it will be found that the normal solutions are 

P:('‘)1C(cos»)\cos_ 

Q>)jQ^cos»)J”“^ 

For the space inside a hounding spheroid the appropriate nornial 
forms an Pj(r)P"{co 8 »)^mp, where n, m are positive integen^ 
and for the external space 

Q»Pr(«>8 

For the case of an oblate spheroid, 'P^{ir), Q"(e’), take the place 

of PlTW.Q-"^^ , - 

30. Toroidal Fmutions .— For potential problems conneeWd with 
the anchor-ring, the following co-ordinates are appropMte; If 
A, B are points at the extremities of a diameter of a fixed circle, ud 
P is any point in the plane PAB which 'is perpendiciilkf ‘to "tne 
pUme of the fixed eirc|c, .let P — log(AP/BP), »•» 4 APB, and loti 
p be theangle.^ plane APB.«inakes with a fixed plane through the 
axis of the circle. Let 9 be restricted to lie between — » and w, a 
discontinnity in its value arising as we pass through the circle, so 
that within the circumference 9 is » on the upper side of the circle, 
and — V on tbq Iqwex side: 9 is zero in the plane of the circle ontaide. 
the citcumference; p may hiVfe any value between — «6 and.*, and; 
p any value between o and 2r. The position of a point is then uniquely 
represented ,by the cp-ord^tes e, d, f, which are the parameters 
of i system of toiye 'stith the fiitod circle as limiting circle, a system 
of bowls with the fixed circle w common rim, and a systom.of .planes, 
through the axis oi the tores, if *, y, * ait the co-ordinates of a 
point referred to aims, two of which x, y are in the plane of the circle 
and the thiid alongits axis, we find that 

*_cos p,y -sin a z = - 4 - ”° . .* 

cosh cos 9 cosh p—cos 9 cosh g—cos ( 

where a is the radlne of the fixed circle. 

Laplace’s equation reduces to 

0 fsinhs 0 V| , 0 fBinhg 0 V| , x 0 »V_. 

S5\'^ wj ^ Wsm p w ^ 

when P denotes ,^/(cosh p — cos 9 ). It can be shown that this 
equation js satisfied by 

the functions Pj. j(cosh p), Or-|tcosh p) required for thapp^tial 
problems, are associated Legendre's functions of dqpree w — half 
an odd integer, «f intognff ordorvia, and of azguraeiitrtaj and greater 
than unity; these are known as'toroidal functions. "'For the space 

external to a..,hanndaiy tore the fiin®rion most be 

need, and for the internal space .(cosh p), ' ■ 




66 o 


SPHERICAL HARMOKIGS 


p:.,( co«hrt » L:zi)Z n(»zA),. f' 
» n(« - m - i)jo 


fusion?-—®*I*essions may be given for the toroidal 

(cosh p + sinh p cos 

"" — i) ?““* ^)" " * ®“S mtpdp. 

P..j(coshp) -If' 

' ^Jo cosh p 2 cosh f ^ 

a. -*(cosh i' (cosh , 

— sii>h (! cn-h tt/)" ■ i cosh mwdw 


={-l)»i2"n(«-i)n(-i) sinh -pj’' 


cos 




It (a cosh p—a cos 

relations between functions for three consecutive values of 
the degree or the order arc 

h» cosh pP"', j(cosh p)~(„-m + i)P”+j(oo$h p) 

— (n 4- m — J)P”_ j(cosh p) — o. 

p) + 2(»« + i) coth pP^.YicOih p) 

-(n-m- i)(« + m + J)?;;'.j(cosh p) »o, 

with relations identical in form for the functions Q”. j(cosh p). 

The function Q„ _ j(coBli p) is expansible in the form 

“ n? 5 r" ^ « + i. » +1. «• “'). 

W’hich is useful for calculation,of the function when p is not small. 
P,-j(cosh p) can also bo expressed in terms of e'C by a somewhat 
com]iiicated fomiiiU. 

• Jr- Hmmonhi.—In order to treat potential problems 

in which the boundary surface is an ellipsoid, ^m6 took as co- 
ordinate the ^ameters p, a, * of systems of confocal ellipsoids, 
hyperboloids of one sheet, and of two sheets; these co-ordinates 
are three roots of the equation 


j, y- 1 - 




we thence find thit 

**’ ' iVpZTAS ~ 

where « ^ f and *»>s»^o. 

We find from these values of *, y, » 

-f. ( / -i’°)(p»- 

Oi* -- o. ■ 
where {, s, f are defined by the formulae 

I-f'-T- ' . .<?>« 

J *\y-AVp“~A-'“ ” J - awf— ji-i* 






■./„p^A“"=rFVAli'rrp’ ■■ ' 

which are equivalent to 

p — kdn[k(, A,), p = — Ai|, Ji,), s = A,*), ' 

whore A,' A,'“ denote the qn.intilios t - A'-/A 2 , AW^ and K denotes 
the complete elliptic integral ' ' i 

fh . ' '' ' 

■ ' Jo s/i --k,*Bia% 

,It can now be shown that Laplacp's equation is satisfica’bv the 
product E(p)lJ(p)Ji(e), whore ;E(p), satires the differential equation 

f 01 -{„(„ + i)fP * («i + a»)^}E(p) - o; 

afidE(p),'E(») saltisf^'thFequations ' ' i. ■ j 

where n and ^ are arbitrary ebbsiants. On substituting the valuM 


parameters {, s. C in terms of p, p, r, we find that the equation 
satisfied by E(pj becomes 

(p» - A»)(p» - A«)^'i -f- p(2p» - A« - A’)^ 

, «r dp 

+ {(F + k*)p-n(n + i)p»}E(p) - o, 

and E(p), £(>■) satisfy equations in p, r respextively of identically 
the same form; this equation is known as Lamp’s equation. 

If « be taken to be a positive integer, it can be shown that it 
IS possible in 2« -1- I ways so to determine p that the equation in 
E(p) IS satisfied by an algebraical function of degree «, rational in 
?’ ^Ir r *’’*'• ~ functions so determined are called 

Lame s functions, and the an -f i functions of degree n are of one 
of the four forms. 

K(g) = Oop"-(. a,p« 

L(p) — A®(aoV” •’ -f a'ip«-» -f-...), 

M(p) - A“(3 |,*p«-> 4- a'lp" -> 4- ...), 

N(p) - -1 + .. 

functions of degree »; of the 
. ' + i”- according as « is even 

or odd of each ol the functions E, M, there arc J«, or *(« - i), and 

The normal terms ot solution of Laplace’s equal ion amilicable 
to the mace inside the ellqaoid, are the an 4- i products J;*,.) E(pj 

unequal. ^ ‘ P are r^l and 

of^a .fnd restrictions, a function 

of n and r, arbitrarily given over the surface of I he ellipsoid p - p, 

a o,.d products ot Lamfi’s functions ot 

fi auu Vj in the torm 

•» 3" + l 

S 5 r;,E;(p)EI(r); 

J A w t ' 

the space inside the ellipsoid, which has 
i^Le^Sc^ly^ aUipsoid, is 

, Ef,(p ) E;(u)E,(n). 

" E;.(ih) 

F IJ) wber^ shown that a second solution of Lamfi's equation is 
Tn{p)^{2n+i)E„(p)]’°^^ - 


.AWp“-A»' 

Ihis^nction F„(p) vanishes at infinity as pr*-i, and is therefore adapted 

SE,r;?rtiSX!‘s.tES“' 

*'22’'-KwriMKW- 

_^S2. Histey and Lfterafure.—The first investigator in the subloct 
was l^endre, wta intnjduced the functions known'by hfs'haltte 
and ^ tonal surface harmonics; he applied 

them to toe dflte^nation of the attractions of solids of revOtotitA. 
Ijsg^res invMtigations are contsllnod in a memoir of 'theiParis 
Academy, Sur ItMrachon des sphiroidts, publislied in 1785, aM in a 
memoir published by the Academy in 1787, ReckercHes sur /« i»iA»w 
hs invcstigations are colWeted in his Ekmate/bnl in 
»Wp«?»»s. The potential functSBii was 
mtsDd^d by Laj^e, wte also first obtained the equaftibn Which 
Doani tojiame; Iw applied spherical surface hannoaics to the 
aetonmn^ion ri the potential of a nearly spherical solid, in his 
metnmr, kTk^ria aUtdclians ip$ spkinides rt di la figuri dta 
plants, published by the Paris Academy in 1783.'' Laplace Was 
the‘first to co^d«itha functions of two angles, 4>hJch funothms 
have consequently been known as Laplace’s fCfnctidnh; hls invCStl- 
gatmm on.those functions aregiven in the Mieatnqud eiUsk, torts iiv 
hvieni,, tomo'v.'livrei nl,, ahd in the supplement to v 61 .'Vt"’T'h« 
notation Pf") was introdaced by Dlrichlet ^Oolle’s JomfM 'vol. 
xvii.,suries sAriss dontle temio gAnAral dApend dc dealtlatlglbs “ 
®o.: see also his memoir, •t'Uebor emon neuen Ausdrnck kut Bi&titti- 
mungrier Dwhtigkalt eintr unendiich dfinnen KugehichalB;''’'ifl'th» 
.dAAawiSioijw* of the Bortin Academvi 1830). The'home "KageL 
funetioneni" was introdeced bv Gauss (see Ctlleefed Works %!.■ 
638). IA diroet Investigtftfion’ot-the expEos'don'for the redpiocol ‘ 
ofithe dfatUnCe between! tWo points in spbericaa surface fharmonios 
v^'given'by Jfacobl tO«rtfe<« /tfaHwi/ivoi: jtxvlq see ttlso'ViSl.rtxitort.; 
The lunctions of the second kind were first tetrodacod ’hyJHafta' 
(SM his Theorie dor Anoekangieinos EUipso»des,’,’,Crclle’s Journal, 
vol. xlu, i 83 »). The abqi’e-mention'ed InvcsttotOis employed 
almost entirely polar co-ordinates; the use of Cartesian co-ordinates 
tW'fWin’awioiA j»f i^hetifial hormonics was iotrodacaii! by 
in his theory of the equilibrium of an elastic spherical shell (set 
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Phil. Trans. Roy. Soc., 1862), and alap independently by Clcbsch 
(see his paper, “ Ueber die Reflexion an einer Kngclflache,” Crcllc's 
Journal, vol. Ixi., 1863). Tbe general thuory of sphericiU harmonics 
01 unrestricted degree, order and argument has been treated by Hob¬ 
son (Phil. ri'aMr.jiSgij); see also a paper by Barnes in thi'^anr. Journ, 
Math. 39, p. 97. The functions which bear the nuuie of Bessel 
were first introduced by Fourier in nis investigations on the con¬ 
duction of heat (3i» ilia Thiorie analvtique ds la chaleur, 1822); they 
were employed by Bessel in the theory of pLanetary motion (see 
the Abkandlmgen of the Berlin Academy, 1824). The functions which 
are now known as Bessel's functions of degree half an odd integer 
were employed by Poisson in the theory of the conduction of heat in 
a solid spherical body (seethe Journ. de i/colojmlyt., 1823, oah. 19). 
The toroidal functions wore mtroduced by Cl. Neumann (Thcorio 
der Eltktricitais- und Wnrmevertheilung in einem Ringe, Haile, 
1864), and independently by Hicks {Phil. Trans. Roy, Soc., 1881). 
The ellipsoidal hannonics were first investigated by Lara6 in con¬ 
nection with the stationary motion of heat in an ellipsoidal body 
(see Liouville's Journal, 1839, pt. iv. The extonuil eUipsoidal 
harmonics were introduced by Liouvillc and Heine (see liouville's 
Journal, vol. x., and Ci eile's Journal, vol. xxix.l. The ellipsoidal har¬ 
monics have been considered as eicOTcsscd in Cartorian co-ordinates 
by Green (see Collected Works), by Ferrers (see his treatise), and by 
W. U. Niven {Phil, Trans. Roy. Soc., 1892). Amethod of repnsenting 
ellipsoidal harmonics in a form adapted for actual use in certain physi¬ 
cal problems has been developed by G. H. Darwin {Phil. Trans., 
vol. 197I. 

The following trejitises may be consulted: Heine, Theorie der 
Kugelfunctionen (2nd ed., 1878, vol. i,; 1881, vol. ii.); this treatise 
gives much information as to the lustory and literature of the 
subject; Ferrers, Spherical Harmonics (Cambridge, 1881); Tod- 
hunter, The Functions of Laplace, Lami and Bessel (Cambridge, 
187s); Thomson and Tait, Natural Philosophy (1879), App. B; 
Haentxscliol, Reduction der Potenttalgieickung auf geuidhntiche Differ- 
erttialgleichungen (Bcrtin, 1893); Neumann, Beitruge eur Theorie 
der Kugclfunctionem (I.eipzig, 1878); C. Neumann, Theorie der BesseV- 
schen Funetionen (Leipzig, 1867); Ueber die nach Kreis- Kugel- und 
Cylinder-functionen fortschreitenden Etdwickelungen (Leipzig, 1881); 
Lommcl, Studien iiber die Bessel'schen Funetionen (Leipzig, iSfiB); 
Mathieu,. Co«rs de physique mathhnatique (Paris, 1873): Pockels, 
Ueber die partielle Drperentialgleichung Au -f- ASi = o (Berlin, 1891); 
Bdcher, ueber die Rethenentmekelungen der Potentialtheorie (l-eipzig, 
1894); Gray and Mathews, Treatise on Bessel's Functions; Dim, 
Serie di Fourier e altre rappresentaeione . . . (Pisa, 1880): Graf and 
Gubter, Einleitung in die Theorie der Besseisehen Functionen 
(Berne, 1898); Nielsen, Handbuck der Theorie der Cylinderfunktionen 
(Leipzig,1904) ■, Whittaker, A Course of Modern Analysis (Cambridge, 
1902): H. Weber, Die partiellen Di^erentialgleichungen der Physih 
(Bremen, 1000); W. E. Bycrly, Fourier's Series and Spherical, OAin- 
drical and Ellipsoidal Harmonics (Boston, 1893). (E. W. H.) 


SPHEROID (Gr. lT<pa‘tpa■t^^t, like a sphere), a solid resem¬ 
bling, but not identical with, a sphere in shape. In geometry, 
the word is confined to the figures generated by an ellipse 
revolving about a diameter. If the axis of revolution be the 
major axis of the ellipse, the spheroid is “ prolate if the minor 
axis, ■“ oblate if any other, “ universal.” 


If the generating dlipse has for its equation = 1, and 

revolves about the mafor axis, i.e. the axis of x, the volume of the 
solid generated is twab^, and its surface is zirffi’'-f <ai>/s)' sin-v}, 
where e denotes the eccentricity. If the curve revolve about 
the minor axis, the volume is ira-b, and the surface is -(- 
{JFje) log (t -t«)/(i —c)}. The ^ure of the earth is frequently referred 
to as an oblate spheroid; this, however, is hardly correct, for the 
geoid has three unequal axes. The Cartesian equation to a sfflieroid 
assumes the fajms s®/b“ (>■■* -f i“)/6* =* i, for the prolate, and • 

{)fi + ^fiF -i- y‘fiF cc 1, for the oblate, the origii) bung th&ceotre.and 
;he co-ordinate axes the axes of the original Mipse,2?7a® -j- = i, 

and Bie'line perpendicular to the plane containing them. 

In pbjrsics, the term "spheroidal state" is given to the following 
phenoraenon. Xf drops m a liquid be placed on a highly heated 
surface, for example, the top of a stove, the liquid forms a number 
of tremulous globules which continually circulate internally. There 
is no visible baling, although the globule dindnishes slowly in size. 
The theory of the experiment is thkf the liqnid is surroundM 'by an 
elastic envelope of its vapour which acts, as it were, as a cushion 
preveuting actual contact of the drop with, the jplate. On.^ 
ionuation qf a similar protective cushion of. vapqur depends the 
Immunity of such expenments as, plunging A hand into a bath of 
molten metal. 

SraSROHETER (Gr. tr^a^, a ^h«n, fi^^, A measure), 
an iiistrtiment for the pietase measuiment m iadius of a 
sphere or the thickness of a tlun plate. ‘1^$ usi^ f(^ hoinsiste 
of a ffee screw moff'ing in a mif earned da the' cdiitife of a sm^l 
thfde-leae^'tahle: the f^klonhihg^e ye|^e$of’,fm e^^llate^ 
triab'^Id^te^'reV''’. '' ; v.if 


The lower end of the screw and those of the table legs are finely 
tapered and Icrminatc in hemispheres, so that each rests on a point. 

If the screw has two turns of the 
thread to the millimetre the head 
is usually divided into 300 equal 
parts, so that difleicnces of o-uot 
millimetre may be measured without 
using a vernier. A lens, however, 
may bo fitted, in order to magnify 
the scale divisions. A vertical 
scale fastened to the table indicates 
the number of whole turns of the 
screw and serves as an index for 
reading the divisions on the head. 

In order to measure the thickness 
of a plate the instrument is placed 
on a perfectly level plane surface 
and the screw turned until the point 
just touches; the exact instant 
when it does so is defined by a 
sudden diminution of resistance 
succeeded by a considerable in¬ 
crease. The divided head and scale 
are read; the screw is raised; the 
thin plate slipped under it; and the 
rocess is repeated. The diflereuce 
ctween the two readings gives 
the required thickness. A contact- 
lever, delicate level or dectric contact arrangement may be 
attached to the spherometer in order to indicate the moment of 
touching more precisely than is possible by the sense of touch. To 
measure the radius of a sphere—(.g. the curvature of a lens—the 
spherometer is levelled ana read, then placed on the sphere, adjusted 
until the four points exert' equal pressure, and read again. The 
diflerence ; gives the thickness'of that portion of the sphere cut oS 
by .a plane passing thnmgh the (three feet. CalUng .this distance 
h, and the distance between the feet a, the radius R is given by 
the formula R = (e® -f- 3h'‘)/6k. 

SPHERULITEH (Or. v^aipa, sphere, Xt^os, stone), in petrology 
small rounded bodies which commonly occur in vitreous igneous 
rocks. They are often visible in specimens of obsidian, pitch- 
stone and rhyolite as globules about the size of millet e^ or 
rice grain, with a duller lustre titan the surrounding glassy base 
of the rock, and whqn they are examined with a lens they prove 
to Itave a radiate fibrous structure. Under the microscc^ the 
spherulites are of circular outline and are composed of thin 
divergent fibres, which are crystalline and react on polarized 
light. Between crossed nicols a black cross appears in the spheru- 
lite; its axes are usually perpendicular to one another and parallel 
to the crossed wires; as the stage is rotated the cross remains 
steady; between the black arms there are four bright sectors. 
This shows that the spheruUte consists of radiate, doubly- 
refracting fibres which have astraiglit extinction; the arms of !the 
black cross correspond to those fibres which are extinguished. 
The aggregate is too fine grained for us to determine directly of 
what minerals it is composed, 

Spherulites Are commonest, in add glassy rocks like those 
above mentioned, buf they occur also m basic glasses such as 
techylyte. Sometimes they compose the whole mass; more 
usually they are surrounded by a glassy or fclsitic base. When 
obsidians are devitrified the spherulites are often traceable, 
though they may he more oir less completely recrystaUized or 
isilidfied. In the centre of a spherulite there may (be a c^tal 
(s.e. quartz or felspar) or sometimes a cavity. Occasionally 
spherulites have zones of difierent colours, and while mest 
frequently spherical they may be polygonal, or irregular in 
outline. In some New Zealand rhyolites tiiS spherulites send 
branching “cerviCorn'” processes (like stags’ horns) outwards- 
through the. sutrouh(^ gla^s of the rock. ITie name asdoStea 
is gi-ven to long, elliptical or band-like si^erulites. ^ - 

Occfisionally niherulites are met 'with ivhich are half 
or moro ^ dimeter. If thp rode be pounded up fta^mra'bf 
tht^.cto be picked out by 'hand afid siihjected to anfU^, ihif 
lit la fbufid that jfroth tiieir compcjsijtiori they mi^ V ^karded 

las'k hi|xtiire pi quartz and ad^',felspar. DirecI; ‘ 

i^dehije kth the preskee pf these minerals is rarely dbmnabie^ 
-Sotie aqthots describe, sulu^tes as cons^tik ctf felsite at 
njdcroftliute, which also a supposed to .be’!a etypthefysiauine! 
rpijAl^e|spatbic,^|j^j^ce<^'..,,' , '. ,. 
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Very large and cavernous spheruHtes have been called liiho- 
iAyroe; they are found in obsidians at Lipari, the Yellowstone 
Park, &c. The chararteristic radiate fibrous structure is usually 
conspicuous, but the fibres are interrupted by cavities which are 
often arranged as to give the spherulite a resemblance to a rose¬ 
bud with folded petals separated by arching interspaces. Some 
of these llthophysae are an inch or more m diameter. In the 
crystallization of a glass there must be contraction, and it is 
supposed that thus the concentric cavities arise. The steam 
and otlicr vapours in the magma would fill these empty spaces 
and exert a powerful mineralizing action on the warm rock. 
The presence of garnet, tridymite, fayalite and other minerals, 
very abnormal in rhyolites in these cavities, in the lithophysae 
is accounted for in this way. The fibres of these coarse spherulites 
are often broad and .seem to belong to alkali felspar (sanidine or 
anorthoclase) embedded in tridymite and glass; by analogy it is 
often inferred that the extremely tenuous fibres of ordinary 
spherulites have the .same composition. 

Artificial glass which has not the right composition, or is 
cetamed for too long a time in a furnace, sometimes orystallizes, 
and contains spherulites which may be as laige as a marble. 
As the glass has little similarity in chemical composition to 
volcanic obsidians these spherulites when analysed throw little 
light on the mineral nature of spherulites in rocks. They show, 
however that in viscous semi-solid glasses near their fusitm point 
crystallization tends to originate at certain centres and to spread 
outwards, producing spherulitic structures. Many salts and 
organic substances exhibit the same tendency, yielding beautiful 
spherulite crystallizations when m^ted and cooled rapidly on a 
mifcroscopic slide. 


Thera are many structures in rocks which are aJtied to sjgterelites 
and usually grouped with them, though, probably :tbey are not 
exactly of the same nature. Some are more vitreous, while others 
are more pMfectly crystalline than the true spherulites. Of the 
former'We mention the doubly refracting ^ssy spheroids common 
in rhvoUtes and obsidians. They - difier in bo respect from the 
surrounding hyaline base in ordinary light, but between crossed 
nlcols appear as rounded bodies faintly lighted, with a black crosis 
like that of the spherulites. They are portions of the glass which 
are in a stateof compression or strain and hence no longer isotropic. 
In gelatin, cellnloid and artificial glasses siniilar appearances are 
occasionally seen.. Opal, especially the variety known as hyalite, 
exhibits the same phenomenon. 

In the group of porphyries known as granophyres crystals of 
quartz and felspar occur surrounded by a ground-mass which has a 
radiate hbrous or spherulitic structure. The fibres consist oi quartz 
and felspar, usually in graphic intez^wlh over considerable areas, 
afid often sufficiently coarse to be easily distinguishable by means of 
the •mScTostope. Often the quartz or the felspar of th'i spherulite 
MttoguisbeS shunltaneousty with a crystal of either of these minerals 
lying in ll^.oentre;of the aggregate. Exactly what the relationships 
of the spherulites are to those of the obmdians has never been 
cleared up; they are probably analogous growths but not identical. 
Re name granosphiata has been git'en to these bodies. Another 
gtoup'Of radiate fibrous growths resembling spherulites in many 
renpeots consists of minute feathery crystals spreading outwards 
ttkiou>d> a fine grained or glassy rock. In the variolites there are 
straijght or feathery felspar crystals (usually oligoclase) forming pale 
coloured sphcrilHtes, a quarter to half an inch In diameter. The 
same rocks often contain similar aggregates of plumose skeleton 
ctystals m augite. Many vdeank rocks have small lath-shaped 
cmtals of f^spar or augite diverging fmm a common centre. To 
drafinguish thage radiate crystal groups, from the ciyptocrystaHine 
mhirnlites they have been caHed ^haetOcrystals. They are com- 
mondst in thoskTocks wh&h contain a fine ground-mass and have 
bben rapidly consedidated. Stellite groupings are frequent ako 
insscoi^^y miuetais, being very characteristic oi natrolite, chlmito 
apd-cMiewny; often the component prisms are very narrow and 
rignlarty WtrafigM so that, in microscopic sections they give a black 

cross exactly like that Ctf this s^ewliws, (J. S. F.) 

' SneOnt ;(Gf{ ,<ri;)iyvetv, to dt^w 'fkht, squeteze), the Qroek 
name lot it cofbil^nd citeture wi^^Ijion’s,body, and human 
The Gi^ic sphinx hiad' win^ anq^fom^e btisl;, and the J 
iMfc sphinx d (winglawl is,'distii^ishcd ^ " andro- * 



ve^eariy iimes. tl le' sfJ&iixj hd^sW^ .is i 
well-defined type there, and is usuilly 
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celebrated example is tiie Great Sphinx df Giza, 189 li. long, a 
rock carved into this shape, and from its situation likely to be a 
work of the IVth Dynasty. The pattern of the wig-lappets has 
beer, quoted to prove that it dates from the Xllth Dynasty, 
hut it is said that the peculiar disposition of the uraeus on 
its forehead agrees with that in the earliest sculptures. The 
face looks out due eastward from the pyramid field over the 
Nile valley, and, according to the inscriptions of the XVIIIth 
Dynasty in the shrine between tlie paws, it represented the sun- 
god Harmachis. Sphinxes of granite, &c., occur of the Xllth 
Dynasty and later. A pair from Tanis are attributed by Flinders 
Petrie to Pepi I. of the V 1 th Dynasty. The heads of the sphinxes 
are royal portraits, and apparently they are intended to represent 
the power of the reigning Pharaoh. The king as a sphinx, in 
certain religious scenes, makes offerings to deities; and elsewhere 
he tears his enemies in pieces. In the Saite period accordingly the 
figure of the sphinx was used as a hieroglyph for neh, “ master,” 
“ lord.” Recumbent sphinxes were e-specially used in pairs to 
guard the approach to a temple, and it may be conjectured 
that the Great Sphinx was sculptured at Giza to guard the 
entrance of the Nile valley. The name of the sphinx in Egyptian 
was Hu. 

The great temple avenues at Thebes are lined with recumbent 
rams, true sphinxes (aTew late instanfxs), and with the so-called 
criosphinxes or ram-sphinxes, having lion bodies and heads of 
the sacred animal of Ammon. A falcon-beaded sphinx vras 
dedicated to Harmachis in the temple of Abu Simbel, and is 
occasionally found in sculptures representing the king as Horus, 
or Mont, the war-god. It is distinguishable from the gryphon 
only by the absence of wings. 

W. M. F. Petrie, History of Eryfit from the Earliest Times to the 
XVlth Dynasty, p. St, &c.; L. Borchardt, " Die Alter der groaseti 
Sphinx," in Sittunesberichte of the Berlin Academy (1897), p. 
Baedeker's Egypt; ftisse (TAvennes, Histoire dt I'art (gy^en (Paris. 
1878), vol ii. pi. z<), 35, text, pp. 405, 410. (F. Ll. G.) 


From Egypt the figure of the sphinx passed to AssjTia, Where 
it appears with a bearded male head on cylinders; the female 
sphuix, lying down and furnished with wings, is first found 
in the palace of Esar-haddon (7th cent. b.c.). Sphinxes have 
been found in Phoenicia, one at least being winged and another 
bearded. They are copies of the Egyptian, both in form wd 
I)osture, wearing the pshent and the uraeus, but distinguislted 
by having the Assyrian wings. The sphinx is common on Persian 
gems, and the.r^resentations are fmely executed. On a Persian 
intaglio are two sphinxes face to face, each wearing a tiara and 
guarding a sacred plant which is seen between tiiem; but the 
sphinx, whether of the Egyptian or the Assyrian type, is not 
found in Persian sculptures (Perrot and Chipicz, History of. 
4 rt in Persia, Eng, trans., London, 1892). In Asia Minor the 
oldest examples are the “ Hittite ” sphinxes of Euyuk. They 
are Egyptian sphinxes treated in the Assyrian style. Thty are 
riot recumbent, and the haif falling from the head is curled, not 
straight, «s in the true Egyptian sphinx. An ancient female 
^bkx, but wmgless, stands on the sacred road near Miletus, 
'^hinxes of the usual OreeW type are repre.septed seated on each 
side of two doorways in an weient {rieze fpund by Sir Charles 
Fellowes at Xanthus in Lyda, and now in the British. Museum. 
The same type appears on the early sculptures of the half-Greek, 
half-oriental temple at Assus. In the early art Of Cypms-^tKe 
half-way house between Asia and Grocer-sphinxes of this type 
are not uncommon. Cfe the other hand, <» a gem of Phoenician 
style found at ,Curium in Cyprus therenppear two male (bearded) 
sfAiiiixes, with the tree of life between them. With t*E*fd to 
Greede pro^, in, the third, tomb the,acrOpplis.i^,Mycenae 
were found six siml golden sphinxes; they are beajdleBS, but 
the sox, is dqubriul. fhe bust is not that of*-w()ipan, thoifh 
the,heW rind facoMri femmiiifi; , A. ^wfoijr cap, OOTO 

theherift'wf frpm,%^^!f;pf it‘ the«,is:,alYay^ a.spijtirf lad' 
or plUiqe, bjoylh. h fW'W- cur.ous,|hat..^'lgfr 

the sphinx (as'msOjlh* 

My'era'aealn peribo, theand ypvij/.^dliw 
IHomer. Helbig suggested that the wo,fd erSm IpbD, WhKK is 
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connected with the sphinx in the tragedians, was used by Homer 
fdr the sphinx, but teis theory has not met with general accep¬ 
tance. In the ancient tomb discovered in 1877 at Spata near 
Athens (which represents a kindred but somewhat later art than 
the tombs at Mycenae) were found female winged sphinxes 
carved in ivory or bone. Sphinxes on glass plates have been 
found in graves at Camirus in Rhodes and on gold plates in 
Crimean graves. Sphinxes were represented on the throne of 
Apollo at Amyclae and on the metopes at Selinus; in the best 
period of Greek art a sphinx was sculptured on the helmet of the 
statue of Athena in the Partlicnon at Athens; and sphinxes 
carrying off children were sculptured on the front feet of the 
throne of Zeus at Olympia. There is also m Athenian vase from 
Capua in the form of a sphinx painted white. It is winged, and 
the face is smooth and delicate in contour. Though Greek 
sphinxes are in general winged, there have been found m Boeotia 
terra-cotta figures of wingless sphinxes. Roman sphinxes of a 
late period have sometimes a man’s, sometimes a woman’s 
head with an asp on the forehead. An indefinable man-lion 
{nara sinha) repres.-nts the fourth avatar of the Indian Vishnu, 
and is found also among the Tibetans. 

In Greek mythology the most famous sphinx was that of 
Thebes in Boeotia, first mentioned by Hesiod (Theog. 326), 
who calls her the daughter of Orthus and CHimaera. According 
to Apollonius (iii. 5, 8), she was the daughter of Typhon and 
Echidna, and had the face of a woman, the feet and tail of a lion 
and the wings of a bird. She dwelt at the south-east comer of 
T Copais on a bald rocky mountain called Phicium (mod. 
Fagas), which was derived from the Aeolic form of <r<t>[yi. 
The Muses taught her a riddle and the Thebans had to guess it, 
Whenever they failed she carried one of theni off and devoured 
him. The riddle was this : “ What is that which is four-footed, 
three-footed, and two-footed?" At last Oedipus guessed 
correctly that it was man; for the child crawls on hands 
and feet, the adult walks upright, and the old man sup^rts 
his steps with a stick. Then the sphinx threw herself down 
from the mountain. . , « , 

The story of the sphinx’s riddle first occurs m the Greek 
tragedians. Milchhofer believes that the story was a mere 
invention of Greek fancy, an attempt to interpret the mysterious 
figure which Greek art had borrowed from the East. On the 
other hand, he holds that the destroying nature of the sphinx 
was much older, and he refers to instances in both Egyptian 
and Greek art where a sphinx is seenseizing and standing upon 
a man. And, whereas the Theban legend is but sparingly 
illustrated in Greek art, the figure of the sphinx aMMsars 
more commonly on tombs, sculptured either in the round_or 
in relief. Frdrn this Milchhdfer seems to mfer that the sphituc 
was a symbol of death. 

Among the remains of the Mayan culture in Yucatan are 
found examples of sphinxes, male and fenmle, which are not 
unlike those of Egypt 'and Asia Minor. • 

’ Milchhofer, in mm. i. deatseh. archdol. InstH. in Athen 11879), , 
p. 46'seq.; 1 , nberg, fit* Sfhinxin def grieeMsc^ftf Sdg&Knnsi- 
(1895); Sir. Jl. C. j.ebb*a edition of Sophocles, -Oed, 
note 12. ' , ' i(J( M' M.) 

SPIDEH'BtOKXEY.'lhe English title of a gro^p of ttt^ical. 
American monkeys known to .the natives of Brazil by the name 
coaita, andto.zoolqgists as Ateles, in allusion to the.imperfectly- 
developed. thumb. They take their.ihigliah name fjiom. the 
sUmness of ^t^ body, the elongated.limbs, and the long t^, the 
under surface of..the prehensile extremity; of ..vihichjW'naked-' 

The thumb is eitber rudimet^tary. or, wantmg, ,sp.tbatithe;i»n 4 » 
act merely as.iif)pks.in,.climbiag. The absencenf.wqoUy.vinder- 
fur, the less compressed 

the nostrils distinguishes them fro)m!the,.wlF ,spi 4 «''^ 9 ?th^s 
(praeh^iekfX Tlfe,specif, am numerpits, .|mo, pe mpstiaepve 
and thotonghte-mhpefd.^;*!! Mfifiqao l 1 

sile.tairis en^yM Mt.onfy,M,a.hp?s 4 >^«^WP*™tW 

to ,c<»yey, 

alio^it p i)0}qs„^h,W fn.jthP, W 
members of the poup, are 
consists chiefly of fruits and leaves. (See mMATES.) 


BPiBEHSi the common English name of Arachnida (gx.) of 
the order Araneae, resembling the Pcdipalpi in many stnictural 
points, butdiffering from them as well as from all other Arachnida 
m retaining short abdominal append^cs ktiown from ^eir 
silk-manipulating function as spinnerets or spinning mamillae, 
with which are associated silk glands. It is probably owing to 
the possession of such glands and the varied purposes lor which 
the silk is used that spiders as a group far si^ass the other 
orders of Arachnida, with the possible exception of the Acari 
(mites and ticks), in diversity of form and of size, in numbers of 
genera and species, in extent of geographical distribution, and in 
adaptation to vari^ habitats. Except in the «treme north and 
south, and on the tops of the highest mountains, where there is 
no insect life as food supply, spiders are found all over the worl^ 
even in isolated oceanic islands. They occur up mountain 
slopes as far as vegetation extends, in tropical valleys and forests, 
in open grassy plains, in sandy deserts, and even m fresh-water 
ponds and between tide-marks on the seashore. Some are 
nocturnal, some diurnal; some catch their prey by speed of foot, 
some by cunningly lying bid, some by means of silken nete. The 
phenomena known as “ protective resembhince,’’ or similarity 
to inanimate objects or vegetation, and the kindi^ phenomenon 
of “ mimicry,” or beneficial likeness to certain protected species 
of animals, are common in the group. In these partieulais, 
considered in their entirety, spiders show a marked contrast to 
other Arachnida, such as the scorpions, pedipalps, book-scorpions 
and So-called harvest spiders, which by pomparison are remark¬ 
ably uniform, within the linrits of the orders, in structure, habits 
and other respects. Spiders, in short, must be regarded as the 
most bi^ly orgwize^ ^nd the most successful members of the 
class Arachnida. 

Their success in the struggle for existence, as already indipat^, 
must be assigned in a great measure to the pc^ession of silk 
glands and to their power of manip.ulating the silk for a yariety 
of purposes. Several facts point to the crmclysioa that the 
primary use of this secretion was the formation of egg-cases or 
cocoons by the female, for this is the oiily constant use for which 
the silk is emploiyed, without exception, by all species. The 
second step in the evolution of spinning, instincts was probaidy 
the making of a silken chamber for the reception of the poepon 
itself md for the protection of the mother while guarding it and 
her newly-hatched young. If an apettiire lor ingress and egr^, 
for purposes of feeding, were left in the wall of luqh * chamber, 
there would arise in a rudimentary form what is known as the 
tubular nest or, web; and the next important step was pospibly 
the adoption of such a nest as a pemment abode fe»r the spider. 
Some spiders,like .the Drassidai and5af<M»d<«!,baveinot8dvanced 
beyemd this stage in architectural industry; b«t,next.tothe cocoon 
this simple tubular retreat—whether spun in a crevice or bunow 
or simpfy attached to the lower side of a stone--is’the most 
constant feature to be bb.served ip the spinning habite of spiders, 
Erom this starting-point the evolution of web-making seems to 
have proceeded aking two main divergent lines. _ Along line 
there was a gradual elaboration of the tube until it curainated, 
so iSiT as structural con^lexity is concerned, in the sosadlpi 
4oor nests or burrowtjOf, various families; atoog tM otW,l»e 
the tubular retreat, either retains its primitive siraf^icity in 
association with a new stnicture, the snare or net, ot.is entirely 
superseded by the latter. , - 

Trap-door nests :«»<! made by spiders bekunging, to two widely 
different groups, naraely the Zyrsadoe or wolf-spiders-,, to which 
^ true tarantula (?.*.) belongs, and the Mygaloroorpbae,; 
QOntainingithe species which cwistmctithie best-known types; ^ 
^ styie of iwipow. Although there* is no dire^ g^^C 
aftmty between .^e spidars of these, two pioupSjianiWtwiestM;^ 
pers^tdism m;tbeir. habits iWayi.be tsreccd< In .both tiidsOiWf 
pieties which fonn no nest ofrburrow* others, wW^.naenitiMct 
asiraple si8R-Uned!t«iw#in t^twliiandntbergMWch'tio#* the 
m^Ure,(Of,the,burrow hinged.doot^ whijethtHhiS^e’ 

tM h*bitWtomg!thftbw»!!p'withi»lk.toipwy^.ti[«e^^ of; 
iMseisbn^osiwwidjeind tbeepeoiesjKhichriNseitWiepeftbBm^ 
*dose the aperture with a sheet of silk m the winter during 
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hibernation and open it again in the spring. Possibly from Uiis 
habit was developed the instinct to build a door with a movable 
hinge. In the trap-door species of Lycosidae, like, for instance, 
Lycosa opifex of the Rus-sian steppes, the hinge is weal: and the 
lid of the burrow is kept normally shut by being v'vy much 
thicker and heavier at its free margin opposite the so that 
it readily falls by its own weight. In the burrows by the 
Mygalomorphae, on the contrary, the hinge is strong .’ud highly 
elastic, its component silken thnads being laid on in such a way 
that the door shuts with a snap when the occupant has passed 
in or out. The lid is sometimes thin and wafer-l.ke as in the 
burrow of the species of Nemesia, sometimes thick and cord-like 
as in that of the species of Ctenisa or PachyUtmen’s. Its upper 
side is always covered by the spider with pieces of the vegetation 
grow’ing hard by, so that, when the door is closed, the position 
i f the burrow is complete)-.' concealed. If an attempt be made 
by any enemy to lift the lid, the spider seizes its inner side with 
his fangs and striking his claws into the walls of the burrow offers 
the greatest possible resistance to the efforts of the intruder. 
WTien On the watch for prey the spider slightly raises the lid and, 
peeping through the chink, darts like a flash upon any beetle 
cr fly that unwittingly passes within reach, (^ite commonly 
the burrow has a second p.issage running obliquely upwards 
from the main passage to the surface of the soil, and this sub¬ 
sidiary track may itself be shut off from the main branch by an 
inner door, so that when an enemy has forced an entrance through 
the main door, the spider retreats behind the second, leaving the 
intruder to explore the seemingly empty burrow. 

There is no doubt that the primary influence that has guided 
the evolution of the architecture of the burrowing spiders has 
been that great necessity for the presetvation of Itfe, avoidance 
of enemies and protection from adverse physical conditions 
like rain, cold or drought. And when we turn to the other line 
along which the web-bufldtng instinct has been developed we 
find that the primary guiding influence lias been that second great 
vital necessity, namely the necessity of getting food. Reference 
has already been made to the silken tube or tent, of simple 
structure, with an orifice at one or both ends, as the possible 
origin of all snares, however complex they may be. Perhaps the 
most rudimentary form of snare arose from the spinning of 
threads rou nd the mouth of the tube to hold it in place. Be that 
as it may, the snare in many instances, as in that of the Agalenidae 
(Tegemiria, Agalena), a family closely allied to the Lycosidae, 
is a horizontal sheet of webbing, upon which the spider runs, 
continuous with the lower half of the aperture of the tube, of 
which it is simply an extension. A very similar sheet is spun 
by a species of Linyphia, one of the Argyopidae, but in this case 
there is no tube connected with the web and the spider hangs 
suspended beneath the horizontal netting. Snares of another 
type consisting of a tangled mass of threads amongst which the 
sp:ders pick their way with ease, but which are impassable to 
insects, are spun by members of the Theridiidae and Phdcidaf, 
but by common consent the so-called orbicular web, so character-, 
istic of the Argyopidae but.by no means confined to them, is 
regarded as manifesting the greatest perfection Of instinct in 
snare-spinning. These webs, which are typically Subcircular ill 
forth, consist of a system of tlireads radiatu^ from a common 
centre and crossed at intervals, and approximately at right 
angfleSj by a series of conaentric Une.s, the whole being suspended 
in a triangular, quadrangular or polygonal framework formed 
of so-odled foundation lines, attained to the branches or leaves 
of trees or other firm objects in the neighbourhood. Passing 
back from the centre of the web to the underside Of an adjoining 
leaf or some other sheltered spot runs a single thread, the trep 
line affording passage to the spider to and fnnn the sheltered 
spot and the sniuie itself. At whatever spot an insect becomes 
entangled in the'ftame, the vibration set up by its struggles is 
trans^tted along rfie nearest ra^ating thread to the centre 
uid thwree up tito tattp line to the shdte where the occupant 
lurks askiting the sigtWw No sooner is the vibration perceived 
than the tjpider descends With Ml speed to the centre, and b;^ 
feeling ends of the radiating lines learns Which is ashake 


and rapidly, without the possibility of mistake, makes its way 
to the entangled insect. The probable reason for the wall-lines 
being concentric is that lines passing over the radii as nearly as 
possible at right angles are the shortest that can be laid on; they 
therefore use up a smaller, quantity of silk and take a shorter 
time to spin than tlireads crossing the radii in any other direction; 
and at the same time they afford them the greatest possible 
support compatible with delicacy and strength of cnnstruction. 
On account of its delicacy no web is more difficult to see than 
one of the orbicular type above described. Its wheieabouts is 
thus, to a great extent, concealed both from enemies searching 
for spiders and from insects suitable for food; and its open 
rr.eshwork of strong threads makes it much less liable to be 
beaten down by ram or tom to shreds by winds than if it were 
a flat sheet of closely woven silk. In constructing, tlierefore, a 
snare of radiating and concentric lines, it seems that a spider 
economizes both time and silk and in addition renders the 
web as strong and as serviceable and yet as delicate and invisible 
as possible. 

Perfect orbicular webs are made by many genera of Argyopidae 
(ZiUa, Meta, Gasteracantha), the best-known example being that 
of the common garden spider of England, Aranea or Epeira 
diademala) but these webs are not associated with any tubular 
retreat except such as^are made under an adjoining leaf or in 
some nook hard by. Some tropical members of the family 
belonging to the genus Nephia, however, spin a web which is 
intermediate in structure between tliat of Aranea and the com¬ 
plete sheet-like web of Agalena. It covers an area of about one- 
third of a circle and its radiating threads diverge from the mouth 
of a funnel-shaped tube re.sembling in every re.spect the tube of 
the last-mentioned genus. Again some species of Diclyna, 
belongmg to the Atnaurobiidae, also have a tubular retreat 
opening on to the surface of a snare in which a crude attempt 
at a radial and concentric arrangement of the threads is per¬ 
ceptible. The interest of these two types of web lies in the 
fact that they bridge over the structural gap between the simple 
sheet-web of Agalena and the perfected orb-web of Aranea, 

JHctyna may be cited as an example of a group of spiders, 
sometimes called the Cribellata, which have certain spinning 
glands and appliances not possessed by others. These glands 
are represented externally by a special plate, the eribellum, 
which lies in front of the ordinary spinning mamillae, and by a 
comb of shi rt bristles, the calamistrum, placed in the penultiniate 
segmeii t of the left of the last pair. By means of the calamistrum 
the silk secreted by the eribellum is teased into a fine thread 
which is twisted round the main threads of the web, giving it a 
very characteristic woolly or flocculcnt appearance. 

There are many other uses to which silk is put, besides tho-se 
mentioned above. By trailing a thread behind them spiders 
are able to drop from any height to the ground and to retrace 
their steps with certainty to a particular spot. The possession 
of silk-glands has also profoundly influenced the geographical 
distribution of spiders, and has enabled riiem to cross arms of 
the sea and establish themselves on isolated oceanic islands which 
most of the orders of Arachnida are unable to reach. This is 
effected by the so-called habit of “ ballooning ” practised by 
-veiy young spiders, which float through the air, often at great 
altitudes, in the direction of the prevalent winds, It was 
formerly supposed that this custom was peculiar to a single 
spedes, which was called the “ gossamer " spider from the fact 
that the floating webs, when brought to the earth by rain or 
intePceptod by bushes and trees, coat the foliage or grass with a 
sheeting’ of gOssamd’-like silk; but the habit is now known to 
be praictised by the newly-hatched' young of a great variety of 
species belongmg to several distinct ftoiilies, 

As h Coinmercial product spideMiik. has been found to be 
equal, if not superior, to the^t sflk spun by lepidopterqus 
larvae; btit the catmibedistic proiiensities ot spiders, making it 
impossible tO keep more tiian.one in a single receptacle, coumed 
with difficulty of getting them to spin freely in a conmed 
space, haye Utberto prevented the iiDc being used on atiy 
exttiisive scale for textile fabrics,! 
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The methods of catching prey adoptedhyspidOrs are extremely 
V iried. The nets or snares are highly eflMent for this purpose. 
Amongst the threads, which entangle the wings and legs of inter¬ 
cepted prey, the spiders are perfectly at home and can pounce 
on the struggling victim at once if it be small and harmless or 
keep at a respectful distance, checking all efforts at escape, if 
it be poisonous or strong. If in the latter case tiie spider be 
afraid to come to close quarters, various devices for securing it 
Eje resorted to. The Thiridiidae eject on to fte insect from their 
.'^inning mamillae drops of liquid adhesive silk; the Argyopidat, 
steadying it with the tips of their long fnmt legs, sweep additional 
slrands of silk over it with the legs of the hinder pair; the 
Agalenidne, attaching a long thread to a point bard by, run 
round and round the victim in circles, gradually winding it up 
beyond ul! hope of breaking loose. Two genera of Argyopidae 
{fiyptioies and Theridicsoma) construct spring-nets out of their 
hcomplete webs of the orbicular type. To the web is attached 
r. trap-line which when drawn taut holds the snare stretched 
and tight, and when relaxed loosens the whole structure so 
. 'rat the threads fall together. When an insect strikes the web 
toe spider loosens his hold of the tnqj-line, thus enveloping the 
■ ictim in a tangle of threads which would otherwise not come into 
contact with it. Spiders which spin no snare are dependent 
"nr rapturing prey for the most part upon their quickness or 
Dowers of lying concealed. Many Themisidae lurk amongst the 
stam'ens and petals of flowers, which they closely match in colour, 
waiting to seize the insects which visit the blossoms for nectar. 
Examples of Selenops (Clubionidae^ lie flat and absolutely still 
on the bark of trees, to which their colomtjon assimilates, and 
cpring like a flash of light upon imy insect that touches^ their 
legs; the Lycosidae dart swiftly upon their prey ;and the Saltici^e, 
•which compared with other spiders have keen pov,re!iB of vision, 
stealthily stalk it to within leaping distance, the", gathering 
•their legs together, cover the intervening space wiih a spring and 
with unerring aim seize it and bury their fangs in its body. 
One genus of Thomisidae. {Phognaraekne), whidi inhabits the 
Oriental region, adopts the cleverdevice of spinningon the surface 
of a leaf a sheet of web resembling the fluid portions of a splash 
of bird’s dung, the more solid central portions being represented 
by the spider itself, which waits in the middle of the patch to 
seize the butterflies or other insects that habitoally feed on birdd’ 
excrement and are attracted to the patch mistaking it for their 
natural food. 

The sexes of spiders are distinct. Except in the case of the 
water-spider {Argyroneta) the males are smaller, sometimes -very 
r-uch smaller, than Ifie females, but have proportionately longer 
»egs and smaller bodies. When adult the males may always be 
distingui Acd from the females by the presence of a ftair of homy 
urtromlttent organs, one of which is lodged in the terminal seg¬ 
ment of each palpus or appendage of the second pair. In its 
simplest form this is a hollow flask-shaped homy piece, con- 
sistmg of a dilated basal portion and a tenninal spiniform portion 
with an orifice at the apex; but its structure is frequently com¬ 
plicate by accessory processes and outgrowths which aid copula¬ 
tion and serve to protect the delicate point from injury. In the 
breeding season the male deposits drops of sperm on a sheet of 
webbing, picks it up in these flasks by means of capillary attrac¬ 
tion and carries it about until he falls in with a female. During 
pairing he thrasts the tip of these org^ into the seminal vesicles 
of the female and the egp are fertilized as they pass out of the 
oviduct. Cas,es of parthenogenetic reproduction, or reproduction 
■without the intervention of the male, have been recorded in 
the case of two genera (Filistata and Ttgenaria), and may toe 
commoner than is usually supposed. All ipideraare oviparous. 
The number of eggs produced at a time variesenoraiiously accord¬ 
ing to the species, from about half a dozen, more less,'in some 
ant-mimicking Aitidae or jumping spiders to mimy hundreds in 
the larger orbicular-webbed spiders Of 1 the family Afgyopida/:, 
The first act of the female after oviposition is towrap her eggs in 
a casing of silk commonly called the cocoon. ^ cocoon varies 
greatly in size; shape and consistency according to the nature 
of the spider that makes it Sometimes, as in Pheiatt, it is 


merely a thin network si^ just sufficient to hold the. eggs 
together. More often it cohskts of a thick felting of silk, either 
spun in one continuous ;Heoe into a globular form, as In the 
Aviculariidae, or compo.sed of two piate-like pieces, an upper 
and a lower, united at the edges and lenticular in shape, as in 
some of the Lycosidae. Sometimes it is woolly and flocculent, 
sometimes smooth like parchment, and its sliape depends in a 
large measure upon the habits of the female towards her <^spring. 
As a rule terrestrial spiders guard the cocoon in the permanent 
burrow, as in the trap-door spiders, or in the silken retreat which 
acts as a temporary nursery, as in the Sdticidae. Other species, 
of wandering habits carry the cocoon about with them, sometimes 
attached to the spinnerets, as in the Lycosidae, sometimes 
tucked under the thorax, as in the large tropical house-spider, 
Ileteropoda regia, one of the Clubionidae. The females of some 
snare-spinning species, like the Phdeidae, carry it in their jaws; 
but in the case of the Argyopidae the females usually leave the 
cocoon to its fate as soon as it is constructed, sometimes rolling 
it in a leaf, sometimes attaching it by a stalk to a br^ch. It 
is in this and related families that the greatest diversity in the 
colour and form of the cocoon is found. In these spiders, too, 
the newly-hatched young shift for themselves as soon as they 
emerge from the cocoon; in others that guard the cocoon the 
young stay for a longer or shorter time under their miiiher's 
protection, those of the wandering Lycosidae climbing on her back 
to be carried about with her wherever she goes. There is no 
metamorphosis during growth such as occurs in some insects, 
the young being hatched with its full complement of appen(^es 
and only differing from its parents in characters of compaxatively 
minor importance. Growth is accompanied by a succession of 
moults, the spider emerging from its old skins by means of a 
fracture w'hich extends along the front and sides of the cephalo- 
thorax ju,st beneath the edge of the carapace. It is only at the 
final moult that the sexual organs are mature, the two sexes 
being alike in the earlier stages of growth. Until maturity is 
reached the spider has the power to repair lost or damaged limbs. 
If a limb be lost at an early stage it may be re-grown in perfection; 
but at later stages it is only imperfectly reproduced and is 
shorter and thinner than the other limbs. Rapidity of growth 
and longevity vary greatly according to circumstances and' to 
the species. In nortoem.iand temperate latitudes wher$ insects 
disappear in the winter,, species of Argyopidae like Aremta diadf^ 
mata, li^ve only for a single season. The young emerge from the 
cocoon in the oarly spring, grow through the sumraa, and reach 
maturity in the early autumn. The sexes then pair emd perish 
soon after the female has constructed her cocoon.; Species of 
other families {Lycosidae, CltMonidae) may Jive lor a fewiSeasops, 
hibentating in the soil or amongst dead leaves; and, wcampte 
of the larger spiders (Avieitlmidae) have been k^t alive ,in 
captivity for several years. 

Owing to the smaller sizeiof the male and the greater voracity 
of the female; the malt makes his advances to his mate at tjie 
risk of his life and is not infrequently killed and eaten, Jy her 
either before or after, pairii^ has been effected. Eully aware of 
the danger, he pays his addresses with extrane caution, frequently 
waiting for hours in her vicinity before venturing tq,,coine to 
close quarters. Males of the Argyopidae hang on .the,qutskirts 
of the webs of the females <and signal their presence .to her by 
jerking the radial threads in a peculiar manner. , .Ot^CT web¬ 
spinning spiders (Tegeiiaria) have somewhat similar habits; and 
the mate of the park-web spider (Aiypus), one of the Mygalo- 
morphae, taps the walls of the tubular web of the female before 
daring to bite a hole in it and descend into her burrow. Most 
curious of all is the courtship of the males of some _^ecies of 
Sdtiddae, or jumping spiders, which are decorated with plumes 
or colour^ stripes or iridescent patches. These the^ .di^lay 
before her, posing and performing extraordinary an(tM» j» ber 
presence exactly as cock.birds behave towards their he^^, .Lastly, 
the mates of some ipecies of spiders differ from,the^eniales in 
possessing stridulatmg organs consisting of homy lidS^ 
spikes and,lodged either .between the mandible janapajpusas,b 
some species aUed to I^^dua, one of the Argyopidae. of betyipia 
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ttkc cep'htio'tborax and abdomen as in Steaioda, one of the 
Thtridiidae and Cambridgea, one of the Agalenidae. It is believed 
that the males of ^hese species signal to titeir females by means 
of the sound these organs emit. The greatest disparity in site 
between the sexes is met with in the tropical genus Nephila, 
the females of which are gigantic representatives of the Argyopi- 
dat. The male, however, is a veritable pigmy beside thefem^e, 
and during copulation presents the appearance of a parasite 
attached to her abdomen. It has been su^ested that the 
diminutive size of the male is of great advant^e to him during 
courtship, because he is enabled to move easily thereby to escape 
from her clutches should she turn upon him with hostile intent. 

All spiders possess a pair of poison-glands, one in each of the 
chelicerae or mandibles and opening by means of a duct at the 
tip of the fang. The primary function of this poison is to kill 
the prey upon which they feed, its action being very rapid upon 
insects. In a great majority of cases, however, it is comparativelv 
innocuous to human beings, despite legends to the contrary 
that have arisen in connexion with certain species like the 
tarantula. The bite, however, of any spider, strong enough to 
pierce the skin, may give rise to a certain amount of local inflam¬ 
mation and pain depending principally upon the amount of 
poison injected. The bite, for example, of large species of the 
family Aviadartidae, sometimes called Mygales, and sometimes, 
but erroneously, known as tarantulas, species which have fangs 
half an inch long and as sharp as needles and a considerable 
quantity of poison, may be very painful, though seldom serious 
provided the health of the patient be good. There is one possible 
exception, however, to the innocuous nature of the poison and 
this is supplied by the species of the genus Lathrodeeius, one of 
the Theridiidae, There is no actual proof that this spider is 
more poisonous than others, but it is a significant fact that its 
species, inhabiting countries as widely separated as Chile, 
Madagascar, Australia, New Zealand and South Europe ore 
held-in great fear by the indigenous population, and many stories 
are current of serious or fatal results following their bites. 
Many Of the species of these spiders, moreover, are very conspicu¬ 
ously coloured, being either wholly black or black relieved by 
fiery red spots, forcibly suggesting that they are wamingly 
colored. Some of the species of Avietdariidae also appear to fcw 
wamingly coloured with black or blade and red, and their colora¬ 
tion is associated with the urticating nature of their bristles, 
which makes them highly unpalatable to vertebrate foes. So 
for as is known, however, only the large spiders belonging to 
this group possess this special means of defence, and in many 
other species this is accompanied by highly-developed stridu- 
lating oi^^ans resembling those of rattlranakes and scoipions 
in fmiction. Others again, like Gasteracantha and Atr»s0ma, 
beloni^g to the Argyopidu, are armed with sharp and strong 
abdominal spines, and these spiders are hard-shelled like beetles 
and are spotted with black on a reddish or yellow ground, their 
spines Bhming with steel-blue lustre. The majority of spiders, 
however, are soft-skinned and succulent, and are tasty morsels 
tor insectivorous reptiles, birds and mammals. Hence as a very 
general rule the coloration makes for concealment under natural 
conditions of existence, and the instincts whidr lead to conceal¬ 
ment are very highly developed. As instances of procryptk 
or cektive coloration may be mentioned that of the species of 
the genus pdbmedet, ohe of the Lycosidae, which lives amongst 
reeds jmd is marked with a pair of longitudinal yellow lines which 
harmonhee with the upright stalks of the vegetation, and Lyeesa 
picta, adfich lives on the sand, can scarcely be seen on account 
of its mottled pattern; Sparassus margdulus and the species of 
Pecueetia, which are found amongst grass or low green herbage, 
arc mostly green in colour, and Scdticus seenieus is banded with 
white ^ black to match the grey tint of the rocks and stone walls 
on which it hunts its prey. Similar instances of protective colora¬ 
tion conld be cited without aid. Sometimes the sh^e of the 
spider combines with the colourto produce the same effect, as in 
the speqies of Ulojiorus, whidi as they hang inthin shabby-lookiug 
webs o^ly resemble fragments of wind-blown rubbish. The 
success of procryptic coloration depends,' however, ytry largely 


uponatili]iess,4U}d the 4 iisrinet to ke^ stationary vtitfroutmoring 
a limb is a marked characteristic of aU. spiders unless engaged in 
hunting or fleeing from immineat danger, fhe instinct reaches 
its highest development in the phenomenon miscalled “ deatli 
feigning.” Spiders of various f^ilics will, when alarmed, lie 
absolutely still with legs tucked up and aUow themselves to be 
pushed and rolledjiafid handled in various ways without betraying 
that they are olive by the slightest movement. But it would 
be absurd to suppose that they are in reality pretending to be 
dead, because thro is no reason to tliink they can have any 
knowledge of death. They or® merely practising the inherited 
instinct to lie motionless, movement being the only indication 
j of the presence of- living -prey known to many insectivorous 
i animals. When conoealmeut is no longer p(os.siblc terrestrial 
j .species, like the Lycosidae, dart swiftly to the nearest shelter 
afforded by crevkes in the- soil, stones, fallen leaves or logs of 
wood, while those that live in bushes, like the Argyopidae, drop 
straight to the gronnd and lie hidden in the earth or in the fallen 
vegetation beneath. 

The extent to whkh procryptic coloration and instincts 
favouring voncealment are developed indicates that generation 
after generation spiders have bwn subjected to persecution 
from enemies. No doubt large nuinbas arc devoured by 
in.sectivorous birds, mammals and reptiles, but the mortality 
due to them and other foes sinks into insignificance beside that 
caused by the persecution of hymenopterous insects of the 
families Ichnemmnidae and Pompiliiae, especially of the latter, 
many species of which systematically ransack tlie country for 
spiders wherewith to feed their young in the breeding season. 
It is no ex^geration to .say tliat countless thousands of spiders 
of all families are annually destroyed by these insects, and there 
is no reason to doubt that destruction on at least as great a scale 
has bera going on for centuries, too many even to guess at. 
Hence it is probable that no factor has had a greater influence 
than these wasps in moulding the protective instincts and habits 
of spiders. One interesting phenomenon in spider-life seems to 
be directly and certainly traceable to this influence, and that is 
mimicry of ants. In several families of spiders, but principally 
in those like the Clubianidae and Sdticidae, which are terrestrial 
in habits, there are species which not only live amongst ants, 
but so closely resemble them in their shape, size, colour an<.l 
actions that it reqiskes a praotiaed eye to distinguish the Arachnid 
from the insect. Now the Pompiliiae or mason wa^s provision 
thieir-cdls with insects <4 many -different kinds, as well as with 
spiders; but, of the hundreds of species of these wasps that have 
been described from differoit puts of the . world, -pnly one is 
known to use ants for this purpose,; and this species is not one 
that preys \^a spiders. On the otto- hand it has been specially 
recorded of two of the species of spider-destre^ers that they lw,ve 
great dislike and apparent fear of these littlepoisonous Hymeno- 
ptera. So, too,<ioes-it af^eor that ants are entirely iramuaetotbe 
attacks of IckneumonidM, whkh destroy hosts oi other insects 
and of spiders by layii^ their eggs upon their bodies. But 
since ants are not persecuted these two families of Hymeno- 
ptera, the greatest enemies spiders have to contend with, it is 
evident that mimkry of ants is of supreme advantage to spiders. 
Ants, however, are not the only animals mimkked by spiders. 
Some members of the Argyopidae (Cydosa) are exactly like small 
snails; others {Cyrtarackne) resemble CoednelUdae in shape and 
colour. Now, CoednelUdae (ladybirds) are known to be highly 
distasteful to most insectivorous mammals and birds,.and snails 
would be quite unfit food for the Pompilid or Ichneumonid 
larvae, so that the reasen for the mimicry in these .cases is also 
perfectly clear. The exact extent, however, to whkh each 
partkuto -dass of enemy has affected the protective habits 
and attributes of-spiders is by nomeans always evident; and it 
is impossible to discuss the question in detail within the limits 
of a short article. But two instances of extreme deviation from 
the ordinary mode of Kfe due, apparently, like ant-mknkiy, 
solely, if not wholly, to the persecution of Hymmptera, maybe 
cited as ilhistiations of the profound effect upon-habit brought 
about by long-continued persecution from enemies of this kind. 
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Thia tlsviatitn is the adoption bf an' aquatic diode of ide by 
theSiDropean'lcesfa’-water ^ider {ArgyrontbijtXLA by the marine 
spider Dais, aihjoh is iound on the shores of the Indian and Pacific 
Oceans from Cape Colony to eastern Australia. Desis lives 
invariably' between tide-marks upon the rocks and coral reefs, 
and may be found at low tide either crawling about upon them 
or swimming in tidal pools and feeding upon small fish or crustar 
ceans. As the tide rises the spiders take refuge in oevices and 
spin over their retreat a sheet of silk, impervious to water, 
beneath which they lie in safety with a supply of air until the 
ebb exposes the site again to the sun. The fresh-water spider 
{Argyfoneia) lives amongst the weeds of lakes and ponds and, 
like Beds, is quite at home beneath the water either swimming 
from spot to spot or craw'ling amongst the stems of aquatic 
plants. As a permanent home the spider makes beneath the 
surface a thimble-shaped web, with inverted mouth, anchoring 
it to die weeds. He then ascends to the surface, carries down a 
bubble of air and releases it inside the mouth of the silk-thimble, 
thus replacing a certain amount of water. This action is repealed 
until the domicile is filled with air, when the spider takes 
possession of it. The spider owes its name Argyroneta or the 
silver swimmer to its silvery'appearance .as it swims about under 
water enveloped in air, and its power to retain an envelope of 
air on its sternum and .abdomen depends upon the circumstance 
that these areas are beset with hairs which prevent the water 
reaching the integument; but the air retained by those hairs 
can be released when the spider wishes to fill its subaqueous 
home with that element. Argyroneta feeds principally upon 
flies or gnats, which it seizes from below as they light upon the 
surface of the water. In the breeding season the male spins 
a bell or thimble near that of the female and joins the two by 
means a silken passage. Tb* female attaches her eggs to the 
inner wall of her own lu»ne, and the young when large enough 
to shift for theipselves have the bell-making instinct fully 
developed. Since the adoption of an aquatic mode of life by 
Bests and Argyroneta involves no increased facilities in getting 
food, and merely substitutes for ordinary terrestrial enemies 
fishes and crustaceans in the former case, and fishes, amphibians, 
and insectivorous water-insiccts in the latter, the supposition 
is justified that the clumge in environment is due to Idie unre¬ 
mitting persecution of PompUiiae and Ichneumonidat, vdiich 
would not venture to pursue their prey beneath the water’s 
surface. The habits of certain other spiders surest the origin 
of the perfect adaptation to aquatic conditions exhibited by 
Beds and Argyroneta. The nature of the integument and its 
hairy clothing in ali spiders enables them to be plunged under 
water and withdrawn perfectly dry, and many 8|^ies, even as 
large as the common English house-spider {Tegenaria), ore so 
lightly built that they can run with speed over the surface of 
standing water, and this faculty has been perfected in genem like 
Pimta, Ddomedes and Triclaria, which are always found in the 
vksnity of lakes or on the edges of rivers and streams, readily 
taking to the water or nmning down the stems of water plants 
beneath its surface when pursued. Some species of Delmeies, 
indeed, habitually construct a raft by s{nnning dead leaves 
together and float over the water upon it watching for on 
opportunity to dash upon any insect that allots upon its 
luHaoe. 

Ceolezically, spiders date from the Carboniferous Period, Arthro- 
lyrosa and others from the coal beds of EuiOpe and Korth America 
being aloseiy allied to the existing genus Ltphistm. Remains of 
spiders from the Baltic amber beds of OUgocene age and from nearly 
coeval IHuviatile or lacustrine deposits of North Ameriea bdong to 
fowm identical with or closely related to existing ’genera, thus 
proving the great antiquity of our present spider fanna- {R. 1 .'P.). 

SPIIUHAOEM. VII1B0R1OH VON (tSz^ ), German 
novelist, was bom at Magdeburg on the a+th of Felataiy 1839. 
EDs was brou^t up at S^sund, where bis father was in 1835 
appointed government architect; he attMukd thel gymnasium 
there, an^ studied law. and subsequently literature and philo¬ 
sophy,'sit the universities <A 'Berlin, Bdnh .^iil On 

leaving university he beeame.a mastw, in.a .gymnasium at 
&«l{Nig; but tipon h» fathsris dcMthi m 'lSin idoroted himsalf 


entirely to writing. After ipnhlMhing Kl(»a Vere 
Auf der DUru (1858), he Obtained a striking success -with ^eblo- 
moHsehe JVafarru (r86o-i86i), one of the best novels of uts time; 
it was followed by Die von Hokenstein (1863), In Reih’ und GUed 
(1866), Hammer und Amboss (1869!, Dauisehe Pioniere (1870), 
AHzeit varan I (i8y2),SturmflntliBj6), PUMand (1878), Quisisana 
(1880), Angela (1^1), Uhlenhans (1884), Ein neun Pharae (1889), 
Eaustidus (1897) and Freigebaen (1900). Spielhagen's best 
work was produced between the years i860 and 1876; he wrote 
nothing after Siurmfiut which can be compared ■with that power¬ 
ful romance. His novels combine two elements of especial 
power, the masculine assertion of liberty which renders him the 
favourite of the intelligent and progressive citizen, and the ruth¬ 
less war he wages against the self-indulgence of the age. His 
love of the sea, derived from an early residence at Stralsund, 
Introduces an element of poetry into his novels which is some¬ 
what rare in German fiction. Spielhagen’s d ramatic production s, 
Hans und Crete (iSOB) and Liebe fiir Liebe (1875), and others, 
cannot compare with his novels. From 1878-1884 he was editor 
of Westermann’s Monatshefte. 

Spielhagen’s SimtUche Werke were publishctl in 1871 in sixteen 
volumes, in 1878 in fourteen volumes ; his SdmHiche Homane in 
1898 {i2 vols.], and these were followed by a new series in 1902. 
See his autobiography, I'inder und Erfinder {2 vols., 1890); also 
G. Karpeles, F. Spielhagen (i88g), and II. and J. Hart, Krllische 
Waffenginge (r886). 

SPIESS, CHBISTIAM HBIHMCH (17.S5-1799), German writer 
of romances, was bom at Freiberg in Saxony on the 4th of April 
1755. For a time an actor, he was appointed in 1788 controller 
on the estate of a certain Count Kiinigl at Betzdikau in Bohemia, 
where he died, almost insane, the result of his weird fancies, on 
the 17th of August 1799, 

Spiess, in his Ritter -, Rauber- und Geister-Romane, as they are 
called—stories of knights, robbers and ghosts of the “ dark ” 
ages—the idea of which he borrowed from Goethe’s Got» von 
Berlichingen and Schiller’s Rdtdter and Geisterseker, was the 
founder of the German Schauerroman (shocker), a style of writ¬ 
ing continued, though in a finer vein, by Karl Gottlob Cramer 
(17^1817) and by Goethe’s brother-in-law, Christian August 
Vu$ius. ‘Iliese stories, though a;^>eaimg largely to the vulgar 
taste, made Sfuess one of the most widely read authors of his 
day. The most popular was a j^ost story of the 13th emtury, 
Das PetennStmehert (1793); among others were Der alte Obtrtdl 
und Nirgenis (1^93): Die Likeenritter (1794), and Hans Heiling, 
vierter und hitter Regent der Erd- Luft. Feuer- und Weuser- 
Geister (17^). Beside numerous comedies, Spiess wrote, antici¬ 
pating Schiller, a tragedy Maria Stuart (1784), •which was in 
the same year performed at the court theatre in Viemuu 

See Karl Goedeke, Gruniriss, v. 506 sqq.; MuUer-Btaureutib, Die 
Rater- uni JUuberranami .i’alle, it^). 

sniCBNARD, or Hard ( 0 . Pr. spiqumari, Lat. spiea nardi, 
from spiea, ear of 'com, and Gr. vhpSos, Pers. nard, Skt. ndada, 
Indian spikenard, from Skt. nd, to smell), a edebrated per¬ 
fume wmch sfcefiiB to have formed one of the most durable 
aromatic mgredients' m the costly unguents used bythe Romans 
and Eastern nations. The ointment prepared front it (“ oint¬ 
ment of plstic nard ” 'J is mentioned in the New 'Testament 
(Mark xjv. 3-5; John xii. 3-3;) as being “ costly,” a pound 
of it benlg •fralued at more oum 300 denarii (over £ro). This 
appears to represrat the prices then current for the best quality 
of naird, iitice PKny (fl.A. xii. sfi) mentions that nard spikes 
reached as nnich as -toe denarii pier lb, and, although he does 
not inttttion the price of nard ointment, he states (xiii. 3) 
that the "unjpientum cinnamominum,” a similar preparation, 
rangfed from 35 to 300 denarii according to its qu^ity. Nard 
ointment also varied considerably in price from its liability to 
sophisticatlbn (Jbid. xii. 36,37; bim 3), The genuine oiritrfient* 

‘ The meaniiiK of the word ” pistic ’’ is ancoruin, some resderiog 
it" eidititne," others " Mqdid," aadothers taking it fora lOekl name. 

* The use of alabaster vessels for preserving thsae fngrant 
unguents was customary at a 'varv early period. ’Theophrsotui 
(e. 314-bje.) states that vssseUoClead and alabaster were best for tin 
purpose, on account of their density and coolness, , and flietr'pcaiet 
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(unguentum nardinum sivt fdUatum) contained costus (the loot 
of Sausmrea lappa), ainomum (the fruits of Amemum caria- 
nwmum), balm (the oleoresin of Balsamodendron epdiahamum) 
and myrrh, with Indian nard (ibid. xiii. 2). 

Tlie exact botanical source of the true or Indiwi nard was 
long a matter of uncertainty, the descriptions given by ancient 
authors being somewhat vague, but it is now identified as 
Nardostachys jatamansi, a plant of the valerian order, the 
fibrous root-stocks or “ spikes ” of which are still collected in 
the mountains of Bhotan and Nepal. The name “ spike ” 
is applied apparently from its resemblance in shape to a spike 
or ear of bearded corn. The root b crowned by the bases of 
several stems, each about a in. or more in length and as 
thick as the finger. To these the fibrous tissue of former leaves 
adheres and gives them a peculiar bristly appearance. It is 
this portion that is chiefly collected. 

Other and inferior varieties of nard are mentioned by Dioscorides 
and subsequent writeis. Celtic nard, obtained from (he LiKurian 
Alp.s and Istria, consistcil ul the roots of plants also belonging to 
the valerian order (Valeriana celtica and V. saxatiUs). Tliis was 
ex)Kirted to (he E.ist and (hence to Egypt, and was used in the 
prepamlioa of batlis. Mountain nard was collected in Cilicia and 
Syna, and is sujmosed to have consisted of the root of Valeriana 
tuberasa. The talse nard of Dauphuii, used in later times, and 
elili employed as a charm in Switzerland, is the root-stock of Allium 
victortalis. It presents a singular resemblance to the spikes of 
Indian nard, but is devoid of fragrance. It is remarkable that all 
the nards treloug to the natural order Valerianaccae, the odour of 
valerian being considered disagreeable at the present day; that of 
Nardostachys jatamansi is intermediate between valerian and 
patuliouli, although more agreeable than either. 

T.'ic name “ spikenard ’’ has .also been applied in later times to 
several plants. Tlie spikenard of the United States is Aralia rwe~ 
mosa, and another species of the same genus, A.nudicauHs, or wud 
sarsaparilla, is known as " wild spikenard." In the West Indiis 
Hyptis suavcolens is called " spikenard,” and in Great Britain the 
name " ploughman’s spikcn.arcl " is given to Inula conuza. 

SPILLIKINS (M.D., spelleken, little pin), or Jackstraws (origi¬ 
nally “ jerk-straws ”), a game of some antiquity played with 
a .set of slender sticks of wood, bone or ivory, from 3 to 6 in. 
long, generally carved to reprraent weapons and utensils of 
various kinds, which are thrown in a heap haphazard upon the 
table. The players then endeavour in turn to extricate from 
the heap, one at a time, as many straws as possible, without 
moving any except the one amgled for. The player obtaining 
the most straws wins. The game is called in French jmchtts 
and in German Feierspiel. 

SPINA (Lat. for a thorn, or prickle, also backbone, whence 
spine), in architecture, the term given to, the low podium 
wall wbiA divided the circus of the Romans and round which 
the chariots.ran; at each end of it was the ■mtia or goal. On 
coins, gems and bas-reliefs it is shown with numerous other 
features on it, such as obelisks (of which those from the spina 
of the Circus Maximus are now in the piaxtas- of ..the lateran 
.and del Piipolo), small aedicula ox pairs of columns canying 
an entablature, altars,, statues, .trophies, &c. 

SPINACH (Spinofia dcracea), an annin 4 plnnt, a member of 
the natural order Ckeno^odiatsae, which hu been long culti¬ 
vated for the sake of its succulent leaves. It is probably 
of Persian origin, being introduced into Europe about the 15th 
century, ft should be grown on good ground, well worked 
tmd well manured; and tor the summer crops abundant water¬ 
ing will be necessary. 

.. 'iTio, first sowing of winter spinach should be made early in 
August, and another towards the end of that .month, in some 
sheltered but nut shaded situation, in rows 18 in. apart—the 
plants, os they advance, being thinned, and the ground hoed, 
By the beginni^ of winter the oiiter leaves will have become 
fit for use, sihd if the weather is pulfi successive gatherings may 
be obtained up to the beginning of May. , The prickly-seeded 
and the Flanders are the best for winter; and these should be 
thipned out early in the autumn to a(>out 2 in. apart, and later 
of nsisting the penetration of the ointment into their substance. 

, PUny also reconunends' alabaster (or ointneent vases. For small 
(Kpiastitiee onyx veeseU seem to have been used (Horace, Carm. iv. 
as. tinea .Ks 17). 


oil to '6 m. The lettuce-leaved h a good tocculent wintfr soft, 
but not quite so hardy. To afford a succession'of summtr 
spinach, the seeds should be sown about the middle of February, 
and again in March; after this period small quantities should 
be sown once a fortnight, as summer spinach lasts but a very 
short time. They are generally sown in shallow drills, between 
the lines of peas. If a plot of ground has to be wholly occu¬ 
pied, the rows should be about r ft. apart. The round-seeded 
is the best sort for summer use. 


The Orach or Mountain Spinach {Atriplexhortmsis),& memlTCr of 
the same order. Is a tall-growing liardv annual, whose leaves, though 
coarsely flavoured, are used as a substitute for spinach, and to correct 
the acidity of sorrel. The wliite and the green are the most desirable 
varieties. The plant should be grown quickly in rich soil. It may 
be sown in rows 2 ft. apart, and about the s.arae distance in the row, 
about March, and for succession again in fune. If needful, water 
must be freely given, so as to niaintoin a rapid growth. 

The New Zealand Spinach (Tetragonia expansar), natural order 
Ficoj'diKK!, is a l»lf-hardy annual, native of New Zealand, sometimes 
used as a substitute for spinach during the .summer months, tnit in 
every way inferior to It. The seeds should be sown in March, on a 
gentle hot-bed, haying been pretnously steeped in water for several 
hours. The seedlings shoulcl he potted, and placed under a irame 
till the end of May, and should then be planted out in light rich soil. 
The young leaves are those which are gathered for use, a succession 
being produced during summer and autumn. 
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LATUM 

(From Gray’s Anatemy, DttcrifHee and 
iiurgkal.) 

Fig. I. —Transverse Section of the 
Spinal Cord and its Membranes. , 


SPINAL CORD, in anatomy, that part of the central nervous 
system in man which lies in the spinal canal formed by the ver¬ 
tebrae, and reaches from the 

foramen magnum to the lower „ 

margin of the first lumbar .Baa. am 

vertebra, ft is about 18 in. 
long, and only occupies 
the upper two-thirds of the 
spinal canal. The cord is 
protected by the same three 
membranes tyhich surround 
the brain. Outside is the 
dura muter, which differs 
from that of the brain in 
not forming a periosteum 
to the bones, in sending no processes inward, and in having no 
blood sinuses enclosed within its walls. In other words the 
spinal dura mater is the continuation of only the inner or'cere¬ 
bral layer of .the dura mater of the skull. Inside the dura mat^- 
is the araebrwid, which is ddicate and transparent, white between 
the twolies the sub-dural space, which reaches down to the second 
or third aacraJ vfcrtebra. ’Fhe pia mater is the innermost cover¬ 
ing, and is closely applied to the surface of the eord into 
the substance of which it sends processes. Between it and the 
arachnoid is the sub-arachnoid space, which is much larger than 
the sub-dural and contains the cerebro-spinal fluid. Across 
this spiace, on each side of the cord, rUn a series of processes' Of 
the pia mater arranged like the teeth of a saw; by their apices 
they are attached to the dura mater, while thieir bases are 
oontinaous with tlwpia mater surrounding the cord. These 
ligaments, each consisting of twenty-one teeth, are the Ugys- 
menta denticulata, and them the spinal cord is moored' in 
middle of the cerebro-spinal fluid. 

The spinal cord itself is a cylinder slightly flattened from 
before backward. In the cervical region it is enlarged where 
the nerves forming the come off, w hile opposite 

the lower thoracic vertebrae the lumbar enlargement marks 
the region whence the lumborsacral nerves are derived. (See 
fig. 2.) Opposite the second lumbar vertebra the cylindrical 
cord becomes pointed and forms the conus meduUaris, from 
the apex of which a glistening -membranous thread ruoedown 
amor^ the nerves which form the cauda equina, and, alter 
blending with the ternunation of the doral sheath, is attached 
to the back of the coccyx. 


. In a traasvs^, swtion of tbe aotd two median fissures Ue seeh; 
the antero-median (see fig. 3, A) is widr^ and reaches khout a third 
of the stay olottg the antero-posterior 'diameter of tbe cont; tt-is 
Used by 'Oiepia mater, which,. atita oitfoe, is thteksned ta.futm a 
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^iateaiBg band, kaowiD «b tbe iima iilandtHSi in itont oi this lies 
the single natecior spinal artery. 

' Thepostero'inedian fissure (fig. 3, P.) is much deeper and narrower, 
and has no refiection oi the pia mater into it. Where the posterior 
nerve roots emerge (fig. 3, F.R.) is a 
depression which js eaUed the post^ro- 
latefcU issues, while between this and 
the postero-median a slight groove is 
seen in the cervical region, the para¬ 
median fissure (fig. 3, P.M. see also 
fig. 2). On looking atfig. 3 it will bo seen 
that the anterior nerve root8(A.R.) 
do not emerge from a definite fissure. 

The spini cord, like the brain, 
consists of grey and white matter, 
but. as there is here no representa¬ 
tive of the cortical grey matter of 
the brain, the white matter entirely 
surrounds the grey. In section 
the grey matter has the form of an 
H, the cross bar forming the grey 
commissure. In the middle of this 
the central canal can just be made 
out by the naked eye (see fig. 4). The 
anterior limbs of the H form the 
anterior cornua, while tlio posterior, 
which in the greater part of the cord 
are longer and thinner, are the pos¬ 
terior comua. At the tips of these 
is a lighter-coloured cap (fig. 3, S.G.) 
which is known as t^ subs^ntia 
gelatinosa Kolandi, On eacli side oi 
the H is a slighter projection, the 
lateral cornu, which is Best marked 
in the thoracic region (see fig. 4). 

On referring to fig. 4 it will be seen 
that the grey matter has dififeronl 
and chuacteristic appearances in 
different regions of the cord, and it 
will be noticed that in thecervteal and 
lumbar enlargements, where the nerve 
to the limbs comes off, the anterior 
I —horns are broadened. 
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IFitmiX). J. Canhingham, InCuuniM- 
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Flo a.—Diagram of the 
Spinal Coird as seen from 
behind. 

CVi ^ows the level of the 
ist cervical vertMira; CVv of 
the stii cBiirical vertebra: 
.pVii , of the and dorsal 
vertebra; DVx of the loth 
dorsal vertebra; ,'DVxn df 
‘the rath dorsal vertebra; 
■iIiVn...Df the and lumbar 
..yeitebra. 


n.p.T. 

FiG. 3.—^Diagram to show the Tracts 
in the Spinal Cord. 

A. Antero-median fissure, 

p, PoStero^-median fissure. 

A. R. Ant«ior oerve'rriots. 

P.R. Posterior nerve ;roota, 

P.M. Paramedian fissiue. 

S. G. Substantia gelatinosa. 

G.T. Tract of Gou. 

B. T. Tract of Burdaidh. 

C. T. Comma tract. 

O.A. Ovid area. 

L.T Lissauer's tract, , . 

D. C'.T. D'rect cetsbaUar tract. 

T. G, Goweirs' toWt.* ’ 

G.P.T. Crossed pyramidal tract. 
L.B.B Lateral b^ bundle. 



Fxo. 4.—^Sections of Spinal Cord, 
twice scale of nature. 

X. Cervicid eulargoment, 

2. Tlioracic region. 

3. Lumliar enlargement. 

4. Sacral region. 


a:b.B Anterior b^s bundle, 
D.P.T. liitKt |)yrafifiidal tract, 

HUtologically the grey matter ismade.up di aei^Wiaednl- 
la tea and non-meduUated nerve fibres, and neryC cells (for details sm 
iSrvous SysTBM). The nerve cells are arrimged fa three'll 

columns, ventral, intermedio-lateral and pottetfe varttafat. Tto 

imtfaiMll'dPUmn has the longest cells, and are a(^ sub- 
(Hirided fatoantero-Weiial, antefo-lateral, pratercO^ntud ce^ 
oonps. tb»,int*rmtdio lateral .cell column ia fona^ fa the lateral 
horn of ^ ttotacic region. ■ >> 


The.poslsn'sr vesicular or Clarke's column is also largely confined 
to the thoracic region, aiui lies in the mesial part of the pojtenor 
cornu.. It is the. place to 
which the sensory , fibres of 
the sympathetic system (vis¬ 
ceral a&routs) run. The 
white matter, as has been 
shown, surroimds the grey, 
and passes across the middle 
line to form the tiihite com¬ 
missure, which lies in front 
of the grey. 'It is composed 
of neuroglia and mcduilated 
nerve fibres, whicli are ar¬ 
ranged in definite tracts, 
although in a section oi a 
healthy cord these tracts 
cannot be distingnisbed even 
with the microscope. They 
have iHienand are still being 
gradually mapped out by 
pathologists, physiologists 
and embryologists. 

On tracing a sensory nerve 
into the cord (fig. 3, P.R.) 
through the posterior nerve root it will be seen to lie quite close to 
the mesial side of the posterior horn of grey matter, where most of it 
runs upward. The next root higher up takes the same position and 
pushes the former one toward the middle line, so that the tower 
nerve fibres occupy an area close to the postero-median fissure known 
as the tract of GoU (fig. 3, G.T.), while the higher lie more externally 
in the tract of Burdock (B.T.). The greater part of each nerve 
sooner or later enters the grey matter and comes into close relation 
with the colls of Clarke’s column, but some fibres run right up to the 
nucleus gracilis and cuneatus in the medulla (.lee Brain), whUe a few 
turn down and form a descending tract, which, in the uTOer part of 
the cord, is situated in the inner part of the tract of Burdach and is 
known as the comma tract (fig. 3, C.Ti), but tower down gr^ualiy 
shifts quite close to the posteio-median fissure and forms the oval 
area of Flechsig (fig. 3, O.A.). It will be obvious that both these 
tracts coidd not be seen in the same-seotion, and that fig. 3 is only a 
diagrammatic outline of theit position. 

A few fibres of each sensory nerve ascend in a small area known as 
Lissauer’s tract (fig. 3, L.T.) on the outer side of the posterior nerve 
roots, and eventually enter the substantia gelatinosa. 

To the outer side of lissauer’s'tract and lying close to the lateral 
surface of the cord is, the direct cerebellar tract (fig. 3, D,CT,),.,the 
fibtes of which ascend from the cells of Clarke’s column to the cere¬ 
bellum. As Clarke’s column is only well developed in the thagacic 
region this tractobviously cannot go much lower. , 

In front of the last and also close to the lateral surfaAe.oc tbnicotd 
is another asoc^ng tract, the tract ^ Goteers (fig. 3, T.G.), or, as it 
is sametimes called, the lateral sensory fasciculas. It probably 
begins fa the cells of the posterior horn, ,and runs up tq jom the 
fillet and also to reach the cwebellum .through the superior cerebellar 
p^uncle. The crossed pyramidal troft (fig. 3, C.P.T,) lies fatewal 
to the direct ■cerebellar tract, between it and; the ppsteiior cornu. 
It is the great motor tract by which,the fibres commg frqm.the 
Rolandic area of the ceretnal cortex are brought fato touch with the 
motor cells fa the anterior comn of . the opposite nde. This firact 
extends right down to the fourth sacral nerve. 

In front of <tbs crossed pyramidal traef; fa the lateral hasfa bundle 
(fig. 3, L.B.B.), which probably consfats oi association fifaKsliakfag 
up different se^eats to the cord, . 

The antsrtor.fians faouUs (fig„3,,A.B.B.}.UeBfa front and, on the 
mesial side of the antmior coma, and thio^h it pass the sgtieitor 
nerve roots. Like the lateral bundle it consists cbimy of association 
fibres, bat it is contfausd up into the medulla, as the pgstemor 
tongitodfaal’htmtUe to the optic nuclei. 

The direet pyramidal tract (fig, 3, B.P.T.) fa a small bundle of the 
ntotor fibres from the Roiandici area, wliich, instead of crossing to 
the other side at the decussation of the pyramids fa the medulla, 
runs down by the side «f the ontero-meoian fissure. Its fibres, 
however, keep on gradually crossing to the wposite side through tte 
aaterfar iwhits commissure of the cord, and by the time tba mid- 
tboracio.regfaa fa rested' it has.usually disappeared. 

' The soots of ifhe spfafa nerves fa the upper part of the canal rue 
fromt the ooard nearfy opposite the points at which they ei^rge 
betiveen -tiie verteSbrae, Imt the,farther tote passes down the hfaher 
the origin of each root 'becomes above its point oi emergence. Con- 
seqamrtly. tiie fambar and sacnl nerves run a long way down from 
tbs lumWi enlargement to their spinal foramfaa ^d are enclosed 
fa theiduxaltind arschonid sheaths to farm a mass likea harie!a tail, 
WhfahisthsreiorekMwnastheiMnMiii'SgnfiM. The relation between 
the origin of each nerve and the spinous processes of thaverteb^ 
has been wosked ont by R. W. Raid (/omw. AuaL emAMys,, xxiii. 

^^Smiiryoieyy.—The eaify development of tiie neural tifae from the 
ectoderm is.outiinsd fa tw article on the Bhain. When the neural 
groove becomes a tube it U oval fa section with a very laxgsfatecaUy 



570 


a>INAL CORD 


comp^ed central canal (see fig. 5). The original ectodermal 
cells elongate and, radiating outward fcom the canal, are now known 
as sponnoblaats, while the inner ends of some of them bear cilia 
and so the canal becomes ciliated. A number of round cells, known 
ns germinal cells, now appear close to the central canal, ejtoept at 
the thi.t mld-dorsal imd mid-ventral laminae (roof-plate and floor- 
plate). Vxoia the division of these the primitive nerve cells or 
neuroblasts are formed and thew later on migrate from the region 


MID-DOSSAL LAMINA 



MID-VENTaSl. LAMINA 
(From D. J j Cunnlnglmin in CtamaRlius't Ttxt-Soai Amtemy,') 

!pIo, ol a Traniverso Seetjon through the Early 

Neural Tube (Young). 

The left aide ol the section ehowaan earlier stage ihfn.lhc right side. 

of the canal and shoot out long prooesses—“the axons. The perma¬ 
nent centxti canal of the-cord wbb formerly said only to represent 
the-ventral end of the large embryonic'canal, tire dorsal-'part being 
converted into a sUt'by the gradualolostogin of ttstetewl waUs, thus 
formiiw‘the Tiosteroimedfan fissure. A. Kobinson;-however, does 
not beUeve'that the posterior fisSttie hi'any nmnaoit 'Of'the<aeiitrai 
canal, ahd there are many j>oiirts' vrhich'boat out his contention 
IShMs iitt Anattpiy, Owens Golleke, 1891). The most modem view 
(1908) is that the fisSore M formodwsrtly by an'infoldingsurd partly 
from the oTiginiU ceiitiul oand. The antero-median fissure is caused 
by the vpntral part' of ‘ the Cord 'gtiawlng on each aide, but iiot intths 
mid-tiae'wbere no germinal ceOsare. 

Tte atiterior nerve roots are tomed'by tbs axons of ths nmiro- 
blariste'the dfeveldpSng.antoribr'Consiia, bdt HW'posterionKDw into 
the cord from the posterior■root-fsuglla'^seeKMiv*' i^pfwu),ia]id, as 
they grow; torrfi the edliimna-oPOtill and Bunlach. That part of 
the grey-miltter from vrillch the ventral, anterior'or Onatar nervis 
roots rise is known as the basal lamina of the oord, white -the more 
dori^ ptrt fdto wWifh tihe poOtetiof Berve laats enter'iS'the.ii/ar 
hminin ’Fhdse ' partS are importajrt in'comparing the morphohary 
of‘the Sj^dned cord'with' that of the brain. 

In tlm enibryo ifp'to the fifth month' there ie Uttle differtmte in the 
npp^ance ol the grey and whtte'matter of thweosd, hutiatiihatrttmt 
the fibres In the-eofuinnsof BuTUajchacquire thetrmeduBwy sheaths 
or white substance of Schwann,'the fatty matrimofiahtch iaprohahly 
1: bsi^ted'from the blood. 'Very‘lieon after these tltehBsia'iumdlet: 
myeleimte and 'then, in the sixth MoJrfH, the cohinHis «< Ckfit Ncoot 
folloyritlte'diteet cerebeUar tracts'saa, in the'lateer haHofitheeighf* 
raorith"the'tracts of ‘Ghwers, the fibreg-ofittie pysamldai'-and l| 
I-issauer’s; tracts do not g^ their meduaMy ehwrtai'until rjast 
befonthf Wtor 'birth. At n«t 'the aplnal cord lexMhds an te<aslthe 
Tast mesodermsI somite^ ’MitneurobteetB'are'aniy'fonaad.'as teV'Bfi 
the firstcodcygeal awnite,so that h*Wnd thatthBwwdtenanHservnuB 
and degenerates biter into'the filuni'tertnieaiaj After'the touriii 
month the nervous -portioh' grows mtsre slowly^thnsi tiife rost'of ithe 
body and'se the long oauda egtiinaMifi'fifaiiataRiihiateainpindueed. 
At birth the lower limit of the eord'ils opposiM ^the'third loatfaar 
vertebra,'but in post-natal developmsnt it ncedss atiU'farriKirtDthc 
‘ lower ievd'of the first; 

•Forfurthtr details sse-Qaainhi tffSSfoinycvdli^.'fJjBadoB, '1908); 
J. P. McMurrich, Dtuelt/pmtM of the Human Body (1906). Mpst 
mbdorii (itScrijotieM sswfbundaAtm'theiwtMifigniifW-'^jitedBiences 
to whieh'and' to other litewtaSe wtHfibe;i«indiion' p.'46a'ot 
tJJddUriidilhrBad*.' r ,.i -' 


Compan^’ve Anatomyi—In the Atnphioxtis there k UttbldififateiaMt 
between the spinal cord and the brain; the farmer reachee the wiholt' 
length of the body and is of uniform calibre. It onoloses.a oeatral 
canal from which a dorsal fissure eoctends to the suefsceof itba.cani: 
and it is composed of nerve fibres and nerve cells; most of the latter 
being grouped round the central canal or neurcxn9ele,as they are in 
the human embryo. Some very large multij-ilar.'ganglion cells are 
jiresent, and there are also large fibres known as giatu fibres, the 
function of which is not clear. 

When the reptiles are reached the cord shows slight enlargements 
in the regions of the limbs and these become more marked in birds 
and mammals. 

In the lumbar r^on of birds the dorsal columns diverge and open 
up the central canal, converting it into a diamond-shaped space 
which is only rotrfed over by the membranes of the cord, and k known 
as the *<««,« rhomhoidoHs. ‘ 

In all these lower vertebrates except the Anura (frogs and toads), 
the cord fills the whole length of the spinal oaiial, but in the higlier 
mammals (Primates, Chiropteia and Insectivom) it grows less 
rapidly, and so the ixwterior part of the canal contains the oauda 
equina within its sneath of dura mater. In mammals below the 
anthropoid apes them are no direct pyramidal tracts in the cord, 
since the decussation of the pyramids in the medulla is complete. 
Moreover, the crossed ■tracts vary very mnch.iii their proportional 
sire to the rest of the cord in different animals. In man, lor example, 
they form IT'87 %'Of tiie total cross area of tlie cord, in the cat 
7-76 %, in the rabbit 5-3 %, in the guinea-pig 3%, and in the mouse 
i'i4 %. In the frog no pyramidal traci isiound. It Is obvious, there¬ 
fore, tliat in the lower vertebrates the motor hbreS'Of the cordate 
not so completely'gathered unto definite tracts as they are in man. 

A good deal of interest h.is lately been taken m a nerve bundle 
which in the lower vertebralos runs through the centre of tJic central 
canal'of the cord, and takes ite origin in the optic reflex cells in close 
relation to the pcisttrior eommissura of the brain. More posteriorly 
(caudad) it iwobalfly acquirts a connexion with the motor cells of 
the cord anef is louk^ upon as a.means by which thu muscles can be 
made to actively respond to the stimulus oi light It is known as 
Reissner'S'fibre, and its morphology and physiology Ihavc been studied 
most'Carefully in oyclostomes and fishes. It is saiid to be present in 
ihs ra^ee, but hitoerto no trace of it has been found in man. It 
was discovered in'lffOo, bat for forty years has beonllooked upon as 
an artifact. 

See r. E. Sargent, " Optic'ReflBi ApparatnS'Of-Vettebratos," Pu//. 
Mus. Comp. Zool. Harvard, v.ol. xlv. No. 3 (July, 11904); also for 
geneful details E. •'Wicaorsheim, Comparative Anatomy of Vertebrates 
(London, 1907): L«nhosik,(Sa«(f»i JV(sr(ir«sys/ems (1895). (F. G. P.) 

StmctKV' OF THE Spine and Spinai. Cord 
Pratlwt t4 Apine may /occur from indirect violence, as 
whm a maa fnlls.ttoa a h^ht upon his head, or in a sitting 
positioit;. or it may result from direct violenoe, as when he is 
i hhngtid, « M when he is. run over by a loakkd van, or in a 
fall from a'heiAt acroes a beam. The“vertabrae above the 
fracture .being dtspHaced from those below it, the ^inal cord is 
generally tom across, and the parts of the truillk, or the limbs, 
which .are‘lOppIicd by spinal nerves passi^ out from the 
I cord bek)W/the seat af uhjury ate of necessity cUt off from their 
I connexion witb-the hfft^_aiui\at once depri-^d of sensation 
and of the power of volynt^ movement. In some cases of 
fracture of the .’there' is ttt'the time marvellously little 
constitutional disturbance. The higher up the column that 
the .fracture occurs the more-rquickly does tfcath ensue. If 
the fracture, k in .>^.n^dle <of >the ba^ the pafient may linger 
for souersd'-'wedcsj.bat even ifihe is lying,upon a water*b^„Md 
even if every care is taken of' him, infiammotion eff -tfre t^^der 
and intracthBle bed-xores am apt to make their ^pearano?, 
and his SKWtence becomes truly miserable. Operative suri|e|y 
is unable to.efiteotijntiofajin these cases on account of theji^al 
cord being^generaltytom across'or hopelessly crushed. 

CuTvitttffe.(l}.ffu!gpii^:msff'ht due'to dt^nutyofithehodiss 
of the vertisbtae cau^ by irregulir pressure, or to'the d^ 
int«gratlion.>(rf their anterior .parts iby .tuberculous uiceratio^, 
known-diseeM or nphial caries. Thustftfre.oauseS'Stf 
spindl cUrvhtpre are vety ffifteent, and it% necesnairyitfaat 'the 
actual condition be clearly recognized or treatment mAy/proxe 
hannfal. BrMy, ^ coryature‘which is ■dUevto.'.tnbereiifcus 
disease requires absolute.and conti>ttious'rest)’'the‘'oeher''ee|ls 
itx wellqrsilalairad'.egcercites. . . . ; 

LaterM 9 f 'r«ai»p;ittirPti^O'Of<tkt apim ia a.delannii^ 
ccfmet 9>}' 'Me, 'btieMithedMdibs 

ol ihe vfrtwrae 'aSfe ioM^TOttifed. 'Tti young’p^^ Whn<«l|e 
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Igro^rag rapidly, and whose muscular system is weak, the bad 
habit of standing, and throwing the weight of fhe body constantly 
on one 1^, gives rise to a serious tilting of the trunk; or, if, 
when writing at a desk, they sit habitually in a twisted position, 
a lateral curvature of the spine is apt to take place. By con¬ 
stant indulgence in these bad habits the spinal column get-, 
permanently set in a faulty position. Sometimes the tilting of 
the base of the trunk is due to a congenital or acquired differ¬ 
ence in the length of the legs. In the concavity of the curt'e 
there is increased pressure, and, necessarily, diminished growth; 
in the convexity of the curve there is diminished pressure with 
increased growrth. The patient’s friends probably notice that 
one shoulder is higher than the other, or that “ the hip is growing 
out,’" and unless means are taken to alter the abnormal distri¬ 
bution of pressure, the condition becomes worse, until complete 
Ossification checks the further progress of the deformity. The 
growth of the subject being completed, the deformity ceases 
to increa.se. And when the growth is completed and the bones 
are solid and misshapen the condition is quite incapable of 
improvement. The usual curvature is one in which there is a 
convexity of the spine in the che.st-rcgion towards the right, 
with the right shoulder higher than the left. Compensatory 
curves in the opposite direction form in the loins and neck. 
Along with the lateral bending of the spine a rotation of the 
bo<lies of the vertebrae towards the convexity of the curve 
takes place, the spinous processes turning towards the con¬ 
cavity of the curve. Since the line of the spinous processes 
of the vertebrae can be easily traced through IJie sfe, their 
deviation may mislead the superficial observer as to the actual 
amount of the curvature. 

To counteract this deformity in the earliest stages (and 
it is in the early stage that treatment effects most), the patient 
(generally a girl) should be encouraged to walk perfectly erect. 
Systematic exercises, to strengthen the muscles of the back, 
ought to be slaridtly and persistently carried out under the 
direction of a surgeon with the assistance of a skilled instructor 
of gymnastics. During tlie intervals of rest rfie diild should 
lie upon her buck on a firm board, and rfiould avoid taking 
exercise which gives rise to weariness of the musdes; for When¬ 
ever the I muscles become wearied she will attempt to take-up a 
position which throws the Strain <»i te her ligamentous tmd 
bony ■structures. One of the best exercises is to lay fhe patienf 
on her face, fix her feet,'Uid encourage^her to raise hetseff by 
using the muBcles of tbe'back. Whilst she hangs frem« trapeiie 
the weight of the tower limbs and pelvis will help io'Straighten 
the spine' ws a wkde, necessarily dhsmishing dhe increased 
pressure upbn the cartiteginou# bodies-Of the vertebrae towards 
the concavity, and inctaasing the pressure between-tin sides of' 
the bodies towards-the oonvCxity. It is'dfteivWgood'thrikg to- 
remove a girl; with commencing laterid 'curvaftere JrOm the 
sedentary life of school or town and to let her‘rua wild'm'thfr'i 
country, ewereising her musdes to thcfiiH. ' 

If ithe dsferhiity'ie due todhequalHy iathe lengtiiof fWlegS;' 
a high boot on the short 1 ^ may correct it. ImSome-cases of* 
lateral'Cutvwbnre-a tihed seat Is useful. ^Meehcmichl ” spkial 
supports ” ate as expensive as they are hidHeient. As n'Me;' 
indeed, they are positively hannftil, ih ’that‘they odd-’to 'Ihel 
weight of the trunk and hinder nesdfabmusRdlar-dbvelepment^' 

By kyphists is meant an eke^ra^ degtee'>d^‘iipBi^Sss^ 
of tile shoulders. It can be e%^ <ttilyby^cdMt8fit 
and exsmims'wibilst the spined cdumn Wlieti 

once the-bones are sdid no great bnprovementlrpassJWb. The 
deformity is sontetimes'dae to short sight. ‘IfkiWblHddiSlKfctfe; 
to have theichildls vision duly tested. 

Lordosis is-afl'exaggexation Of the 'normal sstMdtvvlty of - the 
loin-region of the Sphte. It 'is>tn 03 t:a^‘ii«et>tiHat i»-th(ise> 
cases hi which from congented><^ptabeiMHt'tf<thiPlfelad'(of'^l 
thigh bone; or fromOld disesMO Of the '!hip^dlit,’tha;tMijfeet has' 
oeq^d'^ habit el throwing tile IhOUldtra bat&‘ln>d<lBIPto’ 
ptamwe die balonoet 

fMemtfsbrilKrwani of Oie spirto^Pmifs •iimti), 
df«-4epa|il 


Inflammation having thus been set up, ulceration (caries)|d the 
vertebra, or of several vertebrae, occurs, and if the cose tuns 
on unchecked extensive abscesses may form in the thi^, lob or 
groin. The trouble is often begun by a blow or by a B{Knin of 
the spine, which, by lowering the power of resistance of the 
delicate bone, prepares it for the bacillary invasion. The 
earliest symptoms are likely to be a dull aching in tin; back 
with stiffness of the spine. The child complains <rf being tired, 
and is anxious to lie down and be left quiet whilst bis little 
companions are running about. If the disease is in the midd'e 
part of the spine, pains are complained of in the front of th. 
chest or at the pit of the stomach. Unfortunately such pains 
are often ascribe to ind^estion. If the disease is in the upper 
part of the spine the pains may be in the head, the shoulde.s 
or the arms. If in the 1' '.n-reyion of the spine they are in tl'« 
lower part of the trunk, tne thighs or the legs. (These obscur. 
peripheral pains are often misunderstood and are apt to be 
attributed to rheumatism.) The back is stiff so ^t the child 
cannot stoop. In trying to pick up anything from the floor 
he_ keeps his back straight and bends his knees. If the disease 
is in the neck-region he cannot easily look upwards, and, instead 
of turning his head to look sideways, he wheels round his whole 
body. In some cases, though the disease is far odvaoced, 
there have been no complaints of pain in the back. As the 
bodies of the vertebrae crumble away, the spine bends for¬ 
wards under the influence of the weight of the head and of 
the upper part of the trunk, and a projection may appear in 
the middle line of the back. In the neck, and in the loin- 
region, fee projection is rarely well marked, but in the 
chest-region a conspicuous boss may make, its appearance— 
the “hump-back.” The projection is often spoken of.as an 
angular earvolure—a contradioriem in terms, for a thir^ which 
is angular is not curved. When the deformity is great there may 
be pressure upion the spinal cotd with more or less paralysis 
in the parts below. 

The treatment of tuberculous disease of the i^ne dsmands 
absolute and unintetrupted rest. The best tbine U to put the patient 
flaC'oa his bask fitr as many months os may be tohnd tteeesSary, 
bttt'aot tea oloee bodraom. he is compelled (oUe te wtodnsoa 
the windows el^ld be open Btebt and day. If the patient te a ehild. 
he should be laid flat ih a box-tnUnt, or upon a thin honehalr 
mattress, and should tie carried out Of doors every day—but always 
lytegiflati "Whea '81# pressure-symptoms, .mtCh as the pSlns'te-the 
I^S; thighstoT'arms, the “ beUyiacha" or tfacpainsite; 1 llie 4 lisht.or 
have passed away>'a.Brin'Maiher |pitet may haasoaldddien'tfr 
.keep the parts quiet until conspUdatiQn has taken place, or a 
iCuiras8otparoph(sncielt'Orof|flaster'0{ Paris may be appliM. The 
•danger 1111 these eases -is■ cif ’leaVlag ■ ofi treatmfint teo ■soon': 
mwfl ’acit he hurried, nr the troitelie will beidikdlyito come baefc 
agate‘with.parha$ai inereased'de|c»mi^, V the diseaee<te.te &e 
■i^ei'.'Parf oi the dorsal sptee. te in.the neck-^region, a cerdcal 
I collar te'leatiier, or a doubte Tbioteas's. hip-apUht teay be found 
lusrfiH. 

te rases nf.'adsai>oed:}ttllMi)calDai<dlsia3e oifhe.spine, teudiicb 
Ithe ^nal .card lit oanyteBssed-witliinitt ho^'canal eithteilre.'jtlie 
iposteridr parts nf the.vertebral bodies or-by inflammaioiy products, 
idrin wMCh. after severe llijnry. the eord Is pressed Upon by.a die- 
iplaced pteoeidf ibotie: the-StegeOn rray'tiitek It expeoksutAb open 
llln«tenalicaDaUfieteteihted;.taaoirlas!lw thepnMednrftifbefMtetlor 
acGh^'fl^sHisae^ of *be TectsSawp. The igporatieoiteraJlsd hy the 
Ihybird word tamnsetomy^, Sometimes-in the.care oi tuhetculous 
.dteease, ■^hetsS fh* tedpneW df rCSottlng to the 4peratlon-Is being 
ifSteaised.'iiheeytnpieiiSB (S(«ieeompress»hiheaift to clrat-olf and-thc 
cUteraiaienia'eattipteteiiiecavBiy iwithout bainK-operalM'itDi; the 
imtealjisit^iWe sMeuld.-walt pteita%'agd)fllte<Mturebf«U (Mn'.e 
lof.dmim hkiwork.te her own trap. Xhe^opetative.iroaitment.of 
I these craes M notnlghly satfSfaetpxy. 'StIU, there are a certain small 
intteiber <Sf;eaSeite'‘wMeh-it may he.thill. 

fChedBraimsm edstemD dhsceB».brab**n»greil*lyite»aaiacedby the 
'Iasts<^;.:tnethod. The collection of broken-down tubemuloes 
mateitel' of fiuid te not an absfsss in the usual sense, for it does dot 
'Contain " pus "lOt'^'imMltiri’* lHteg;-.tts wvdtet dsratute of septic 
.Arateidahim.te.teeietomq:lon|».^^^^ 
lit IS iilciiroi draped, .waShed mit.rahd awdoMn ary, .the < 
IbeteBCfeSdifyiiflm jtetwimrfitly^ S b ^ff np. in this'Wav;!*^. 
lamiiflHlQsny'Mtiictudeilfrom'ireeeavii^, and rfiQipsineat to<l, 
itbe 4 ifltrei^ngfand>t«}i(ms'dtecli«tgteK"ef thoiwriw whlWi eBroften 
ioUDufed ihe old.,m^odb„ofteeatment., J.t musthfvcjlawily-imdte- 
'stdod, hpWevte every spinal'abscess doeS.notntteergo cteealtM 

ilfejteulHfttOT tol'iile'hvSLefiBWta ami closwre wafflenthni 
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above, but that the surgeon is sometimes contpelled to use irrigation 
and dminage. 

In .1897 Or Calot of Beric-sur-Mer reintroduced the method of 
atraightening out the hump of the back, so often left aittf disuse of 
the spine, by stretching the child on a flat table and dealing with the 
hump, under chloroform, with what is commonly known as " brute 
force." A considerable number of hump;backed children on the 
Continent as well as in England and America were thus dealt with, 
but It is doubtful whether the records of those cases, could they all 
be collected and published, would be found to justify the enthusiasm 
and publicity with which the method was inaugurated and its 
details were spread abroad. It is scarcely necessary to say that the 
tocible straightening of a spino which has developed a hump because 
tuberculous disease has wrecked the front of the vertebral segments 
is in no sense a curative operation. Diminisliing the sise of the 
projection does not cure the tuberculous ulceration of the bones; 
indeed, ft may increase the ulcerative process or determine a scatter¬ 
ing of the germs of tubercle tliroughout the bodj'. The operation 
has not been accepted by British and American surgeons. In the 
practice of the foreign surgeon death ensued in three cases out of 
lliirteen that were operated on, and an English surgeon reported 
fourteen cases " in all of which the deformitj' had recurred although 
the spines had been fixed in plaster of Paris after the straightening.” 

Being deeply placed in the mass of the muscles of the back, and, 
moreover, being jealously locked wiiliin the bony canal of the verte¬ 
bral column, the spinal marrow or spinal cord was, until the last few 
roars, generally considered to bo beyond the reach even of the most 
mteiprising surgeon. Still, like other tissues, it was liable to disea.ses 
;uid injuries. The exact situation of a tumour pressing upon I ho 
spin.al cord can now be located with great precision by noting the 
areas of jxun and numbness, and the height in the limbs or trunk to 
which loss of power of voluntary movement ascends, and by noting 
also whether these effects are symmetrical upon tho two sides or 
appear more upon one aide than on tho other. By cutting away the 
posterior parts of certain segments of the vertebral column, tumours 
of various sorts have been successfully removed from the interior 
of the canal. Displaced fragments of bone in tuberculous affection of 
the spine, abscess-contents and inflammatory tissue have also been 
similarly dealt with. Sir William Macewen of Glasgow and Sir 
Victor Horsley of London h,ave been pioneers in this development of 
surgery. In cases of fracture of the spine, with displacement ol the 
vertebrae and compression ol the spinal cord, surgeons have also been 
trying what relief can be afforded by the adoption of bold operative 
measures, but as in most of these cases of fracture-dislocation the 
spinal cord is torn light across or crushed beyond hope of repair, 
active measures cannot be undertaken with mucli prospect of success. 

“ Concussion of the Spine .”—Occasionally one hears persons, 
whose professional education should liave taught them better, 
speaking or writing of concussion of the spine as if that were 
in itself a disease. It is an expression which is not infrequently 
used in an equally comprehensive and incorrect way when the 
ill-infonned person is speaking of the injuries, real or imaginary, 
of which an individual makes complaint after having met with 
a severe shake when travelling on a railway. One might as well 
speak of concussion of the skull as of concussion of the spine, for 
the spine is but l^e bony envelope of the spinal cord, as the skull 
is of the brain. The violent shaking of the spinal cord and the 
spinal nerves in a serious accident may, however, be followed 
by some functional disturbance, which may be associated with 
pains in the back, by numbness and tingling in the limbs, 
or with muscular weakness. In some cases the disturbance 
is due to slight haemorrhages into the nerve sheaths, which 
may clear, up with rest and quiet. But when the pr^ence of 
these obscure symptoms, after a railway accident for instance, 
becomes the subject of an action-nt-law, there Is a great chance 
that they will not pass off until the case is settled in one way 
or the other. Not, ^rhaps, that the individual concerned 
is dishonest in his estimation of them, but because the anxiety 
of the overhanging lawsuit has so grievously disturbed his 
mind an^ altered nis perspective that his .sense of proportion 
. is for a time in abeyance. After the acUonrattlaw the symp¬ 
toms may dew up with a rapidity which to some people appears 
surprising. (E. O.*) 

pBVSIOLOGV OF THE SPIHAI. CoRD 

The name spinal cord, given early morpholi^ts to the 
nel^us mass lying in the tubuW chamber enclosed by the 
vertebral column, was doubtless given under the supposition 
that the organ so named could be treated as an entity. Scien- 
tilicidty, however, H cannot be so treated, rither as regards its 
structure or its function. It is merely a part of that great 


nervous structure which throughout the length of the body 
forms the central meeting-place of the nerve-paths arriving 
from and issuing to all regions with which nerve fibres arc in 
touch. To separate from the rest of this system the part which 
lies within the spine is an artificial and in many ways mis¬ 
leading provision. This artificial treatment is the outcome oi 
crude ideas drawn from the study of merely the gross form of 
the bodily parts. But crude as the distinction is, its historic 
priority has influenced tlie study of the vertebrate nervous 
system, nut only in regard to morphological description but 
also in regard to exposition of the functional reactions of the 
nervous system and even up to the present day. Hence it is 
still customary arbitrarily to detach certain of the reactions 
of the nervous system into a separate group and describe that 
group by itself, simply because they occur in nervous arcs 
whose central courses in the great central nervous organ lie 
within that part of it extending along the spine. An additional 
inconvenience attaching to the mode of description of the nervous 
system customary in works on human anatom)’, is that in such 
works tlie parts of the nervous arcs outside the central organ 
are described apart from it under the term peripheral nerves. 
This severs artificially structures which are functionally in¬ 
dissolubly united. The study and description of the working 
of the nervous system is hampered by this unphilosophic sub¬ 
division of its structural parts. 

To gain a broader and truer point of view as starting-point 
for understanding the working of the spinal cord one must 
prepare the exposition by a short reference to the general 
funuition of the nervous system in the bodily economy. 

Relation to General Nervous System .—An animal of micro¬ 
scopic size may continue throughout its life to be constituted 
entirely by one single cell. Animals of larger bulk, although 
each begins its existence as a single cell, attain their develop¬ 
ment by the multiplication of the original single cell, so tliat 
from it there comes to be formed a coherent mass of cells very 
many millions in number. In these multicellular animals each 
of the constituent cells is a minute self-centred organism, in¬ 
dividually bom, leading its own life and destined fw individual 
death. The corporate power of the complex animal is the sum 
of the powers of those manifold individual existences, its cells. 
In the complex animal the several organs, even the must homo¬ 
geneous, such as muscles or glands, are each composed of many 
thousands of cells similarly specialized but living each per se. 
The solidarity of action which a complex animal thus built 
up exhibits is the result of the binding together of the units 
which compose the complex organism, Of the agencies which 
integrate the complex animal, one of the most potent is nervous 
action. A certain luunber of the unit cells composing the animal 
are specially differentiated from the rest to bind the whole 
together by nervous action. These specially differentiated cells 
are called “ neurpnes ” They constitute Uving threads aiong 
which waves of physico-chemical disturbance are trmismitted 
to act as releasing forces for the energy in distant ceils, where 
they finally impipgc. 

It is characteristic of this nervous system, the system of 
neurones, that, although ramifymg far and wide throu|^ the 
body, it is a continuum frani end to end. The peripheral 
nerves are formed of bundles of neurones lykg side by side, 
but these, although packed dose together, are strictly isolated 
one from another as ccmductors and remain isolated throughout 
the whole length of the nerve. The points of functional nexus 
of the neurones cme with another are confined to one region 
only of the whole system. All their conductive connexions 
one with another talm place solely in the central nervous mass 
which constitutes the so-called central nervous system, a 
nervous mgan extendmg a)^ly along the length of the 
body midway between the body’s lateral halves. Ihither 
the neurones converge in vast numbers, those of each body 
segment convetjgmg to that fraction of the'central organ which 
belongs to thenr body segment. The central nervous organ 
thus receiving these neurones is, where it lies in the head, ceUed 
the brain, (he rest of it it. called in v«t:tebmtet the “ ^linal 
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cord,” in vermes and artfan^ods the '“nerve-cord." The 
central organ not only receives neurones which'converge to it 
from outside, but many of its own neurones thrust out 'fteir 
conductive arms from it as nerve fibres carrying nervous 
influence outwards to relate the activity of glands andittUscles. 
■In the vertebiuta the ingoing neurones for each segment and 
similarly the out-going neurone fibres are collected into a seg¬ 
mental nerve. To the Spinal cord these are each attached 1 ^ 
two roots, one dorsal, consisting of the afferent fibres, the other 
ventral, consisting of the efferent fibres. 

TAs ifej/Jsv,—-Analysis of function of this nervous system leads 
to what is' termed “ the reflex ” as the unit of its action. The 
simplest complete reaction of the system b a reflex. There are 
many reflexes which are extremely complex, being built up of 
a number of simpler refleias combined l^&er. A reflex is a 
reartitm started-by the-environment acting as a stimulus upon 
some nerve which communicates the excitement thus started in 
itself to other nerves by means of its connexions with those 
in tiie central nervous organ. The excitement so generated 
and transmitted finally travels outward from the central organ 
by one or mote of the efferent nerves and tiirough these reaches 
muscles or glands producing in them its final effect. The 
muscles and glands are from this point of view termed effector 
organs. The reaction is therefore “reflected” from the central 
organ., Tlie nerve structures aloiig which it runs in its tra¬ 
jectory are spoken of as a nervous arc. The whole purpose of 
the central nervous organ b therefore to bring afferent neurones 
into touch with efferent neurones, flie whole purpose of 
reflex arcs is to bind one part of the organism to another part 
in such a way that what the environment is doing to the 
organism at one place may appropriately call forth or restrain 
movement or secretion in the muscles or glands possessed by 
the m^.'inism. 

Receptor CeKs.—There is one condition for the due perform¬ 
ance of these reactions which b not provided by the nervous 
system itself. The afferent neurones are not in most cases 
so constituted as to be excitable themselves directly by the 
environment—for instance, they cannot be stimulated by light. 
Their amenability to the enviromnent, their sonsitbation to 
environmental agencies, is effected by special celte adjunct to' 
their peripheral ends. These -cells from organs are called 
reeeptori. They are delicately adapted to be stimulated-by this 
or-that piarticular agent and are claasifiable into various species, 
so that eachitpecies is easily Oxcited by a particular agent whkh 
is ‘^adequate” for it,and is-quiteinexcitable-or-on^excitable 
with dimallty'by agencies of other kinds. Thus in the ■skih 
some receptoK f.re adapted for mecliarical stimuli (touch) 
and not for thermal stimuli, whHe ethers (ctrid spots, warm 
Spots) art adapted for thermal stimuli'and not for mechanical. 
As far as it'fc known each afferent neurone b connected with 
receptors of one species-only. The receptors'thus confer upon ' 
the'reflex ares selective eiOiitahiHty. Each are' is thus tuned' 
to rtspond to certain -stimuli, vrh^e other arcs not having that 
kind" of receptor do not iiespond. The receptews, thereicHt,! 
white iheteasing' the reepoitsivniess of the oipmism >«> the; 
environmOntj prevent cdnhiskn of 'reactions (inco«r(iiiuiti9R)i 
bp limiting toi partkularB'draulita pagticttlarTeacfion. •. 

WrtfprMMjffwrs'.i-tirhe system' of neurones b thtb raade acoeo-- 
sibteto>thi'piayof;the>cxtemid wsrtdaotingoB'tiMbddyi And 
in addition to those receptoiw wWd)'gte''stimutoted^k!irect}y- 
by the exterhali work!,' sire others lying' withimthe radss of I the. 
iorgonbin'itself, which awiexeitidile by aefimia ooeuning in; 
the ovganbmi itself.' These are calted p r o p rioee pi trsi ,■ ■ flay are! 
dbtributed 'prapondeoavtiy -m'!tihe<> muactet (iand itrwMies, 
functfiehaUyad^iuidt tomusctevSiiehm j6idts,r]igaatot^ iuciae,: 
dtci'- THe reaciionB'induaai'tn saoh motor! athistulea'reilexiy' 
inte^oibe m dnvironn«a*gljfthnidiitandithefafai^dedndurily: 
to-be fdltowed'wnd aodonpaaM ibyrnlBeK reactiaw-Initiated 
fjwh'priiprioeepipreUi.r"til'd-. ■'.!i t!-''-':-- c* -.i 

'-'dbnhiaff>K>--Thsiaira^'lifiaihithtTtiW'exintfin^ 
'bntheiaSbmstinmmm levels alohgbteireiUx anfiis aamwnias 
mtducHon. Conduction-- >idang ■ >iifferbil''-aRd. affenht 'tiBnr!^ 


differs in some important respects from that obtamutg to the 
nerve centre, e.e. m the piece-of, the central , nervova'System 
connecting the afferent nerve with the efferent nerve. In anerre- 
trank the excited state set up in it by a stimulus tzaveb along 
its fibres as wave-like dbturbance at'a sp^d of. about-thirty' 
three metres per sect nd, and -does not alterin intercity or speed 
in its travel, A nervertrurik wheii excited ,(tUEtificially)«t some 
point .along its iengffi transmits the “ impuba,'” .w. the-wave- 
like excited state in both (hnections, U. bothiUp,a«d .down,each 
fibre, from the ipoint stimulated.. . Tbb b -true whether-the fibre 
is afferart or efferent. The speed of travel # tbOi nervous 
impulse along the nerve-tniiik b practically the same whether 
the state of -excitement, tje.inervous impulse, b weak tap mtense, 
Ihe nerve-trunk shows practicalfy no delay in its reaptmse.to 
an effective even though weak stimulus <and its response ceases 
practically at once on cessation of the exciting stimulus. When 
excited by repeated brief'Stimuli the rhythm of the response 
corresponds -closely with, that of the stimuli, even when the 
frequency of the latter b as high as. icxi per second. With 
momentary stimuli a response even so brief as ao ouihe’given 
by the nerve-trunk. Finally, nerve-trunk conduction b singu¬ 
larly resistant to fatigue, to impoverbhed blood supply, and 
to many drugs which powerfully affect reflex>ac.ti«tis. 

In conduction through the central nervous organ thq travel 
of the nervous impulse exhibits departure from these features. 
Its intensity is liable to be altered in transit. Its time of 
tran.sit, especially if it be weak, is much longer than fm- a similar 
iengtii of nerve-trunk. Its direction of transmission becomes 
polarized, that is, txaifined to one direction along the nervous 
.pa^. The state of excitement engendered does not subside 
inin»diately on cessation of the stirnalus, and may outlast tiie 
stimulus by many seconds. The rhythm of response to a 
rhythmic stimulus docs not change in correqjondence with 
change in the stimulus-rhythm. A response, however btiof 
the stimulus, b probably never shorter tf»n 50 in duration. 

These are striking differoiees, and morphologifal study of 
the structural features of the. central organ does not at present 
suggest how they .for thei most part arbe. It seems certain, 
bowefter, tbat m the centim organ it u that part whidi tenasts 
of so culled grey matter whiidi forms the place of their occurrence. 
There the spr<^ of the impulse from me aerve'fibteit«:Otheis 
.seems clearly due to the, faa that each afferent fibrq breaks 
up into brandling thtieadlets which ramify in various direction^ 
and terminate in close apposition with, other neurones. Thrare 
has been much dilute as to whether, the termination b one 
of contiguity witii the next neurone or of . actual !Con*in,uiJiy 
with h. The result of recent investigation .seems to show that 
in the vast majority off cases amtiguity actual ho^ 

gebeous eontinuily b the rule in tfie spiral cord, , The point 
of nexus of cme neurone with another b termed the syjaep ^:. If 
synapsbooours fey oowtiguity andrnotihpmogeneons continuity, 
it is fair to suppose ,ti^ at , it. the itransmbsipn of nervous 
impubes must, be.diierent from that,ohise^able,.in' the-homp- 
geneous eondiicting threads of'Wgvw Jlw condpetW 

muBit-traverse soroethh^ of ithe nature of a mendjiren*. .^o 
the psoperties of 'synaptb membranes, many, of .the.features 
peculiar to iconduetion in the,-grey .matterAriay.ibe. due, for 
mstaace, the'feature of irmswwbJe direction jcf condimtiom 
, the ailin*leord.b,sey|sradatany.poiiit 

the reflex arcs of jthe pmtioa «f. tiw body feel^ the transection 
are quite, cut off, from the-rest of thcineryppR syipem in front, 
ineludii^ the-ibrain. ,tnhe,,?«flen r^tjons.-pUcited, from the 
ith«e>^bolated region cannot .hy, tha,acw 

of'thejih%lter .n«rvws.,cwt®eSfi r(lt;d» iWf)orlgoit!to soc iWhht 

,chara{!ter.'-!tbqM!-feflex»,„p«sesa ,iT 3 nt ;i«8h« 

brain exercise powers over the motor machinery of th^,]^|r 

Afldiiiniidwgl W JBialtet t»a.of .the^iipnlen^rvoM 

.belong fo-iitha^^Mmonts, soyam}hr, ,that,ib|th'-,;lnert■!»»»?«»» 

.ccntrea>s«iwti(«,' ^faP(d,'ja8«Wi!})^ldy 'S^ent,:itfflt.>n-R,'!he 

,headjfiho.too»lr<centws<.'ib^(^ 

I cannot by any simple severance be separatad&^miwnir -W 

XXV. 23 



674 


SPINAL CORD 


spinal transection wt can obtidn in a oompemtively simple 
way information as to the powers of the purely local or 
segmental reflex mechanisms. 

The so^alled “ flexion-reflex ’’ of the Hmb is one of the most 
accessible of the local reflex reactions which can thus be studied 
with an isolated portion of the spinal cord as its centre. 

Let it be supposed that the limb observed is the hind limb. 
Hie three main joints of the limb are the hip, the knee and the 
ankle. Each of these joints is provided with muscles which 
flex or bend it, and others which extend or straighten it. It 
is found that the reflex throws into contraction the flexor muscles 
of each of these joints. It matters little which of all the various 
afferent nerves of the limb is stimulated, whichever of these 
the afferent nerve may be, the centrifuged discharge from the 
cord goes to practically the same musdes, namely, always to 
the flexors of the joints. 

The centrifuged discharge does not go to the extensor muscles 
of the limb. However strong the stimulus and however powerful 
the afferent nerve chosen the spinal centre does not discharge 
impulses into the extensor muscles, though these muscles 
receive motor nerves bsuing from the very same region of the 
cord a.s that supplying motor nerves to the flexor muscles. 
Not onfy does the reflex action not discharge motor impubes 
into the nerves of the extensor muscles, but if the spinal cord 
happens to be discharging impulses into these nerves when the 
reflex is evoked this discharge is suppressed or diminished 
(inhibited). The result is that when the reflex occurs not only 
arc the flexor muscles made to contract, but their antagonists, 
the extensors, are, if in contraction at the same time, thrown out 
of contraction, that fa, relaxed. In this way the latter muscles 
are prevented from impeding the action of the contracting 
flexors, "^is inhibition occurs at the beginning of the reflex 
action which excites the muscles and continues so long a.s the 
flexion^flex itself continues. It thus prevents other reflexes 
from upsetting for the time being the due action of the flexion- 
reflex, for it renders the muscles opposing that reflex less 
accessible to motor discharge throi^h ^e spi^ -cord whatever 
the quarter whence incitation to that dischwge may come. 

A feature of this reflex is its graded intensity. A weak 
stimulus evokes in the flexor muscles a contraction which is 
Wedt audita tiie extensor muscles a relaxation which is slight. 
Not jmly is the contraction weak in the individual flexor muscles, 
but it is limit^ to fewer of them, and in large muscles seems to 
involve only limited portions of them. 

The duratirm of the reflex similarly varies directly with the 
duration of the exciting stimulus applied to the afferent nerve. 
The time relatims of electrical stimuli can be controlled by the 
experimenter with much precision. In the single induction 
shock he has at command a stimulus of extreme brevity, lasting 
only a few millionths of a second. With sudi stimulus a lower 
limit is soon found to the brevity of the reflex effect as ex¬ 
pressed by muscles. It is found difficult to evoke with brief 
stimuli reflex contractions so brief as tiiose evoked from the 
muscle by similar stimuli applied direct to the motor nerve of 
the musde. There is reason to think that such stimuli applied 
to a nervt may evoke one single nerve-impulse. A single nerve 
impulse p;enerated in a motor nerve causes in the muscle a brief 
contraction which is called a twitch, and lasts a tenth of a second. 
A single nerve impulse generated m an afferent nerve sometimes 
faiis cm arriving at the sjiind centre to evoke any observable 
refliix effect at all, but if it is effective the muscle contraction 
tendi to be lonpier than a “ twitch," often much longer. It is 
therefbtre' questioned whellver the spinal centre when excited 
even most briefly ever dfaihargw one single centrifugal im¬ 
pulse only; it seems usually to dischaige a i^ort series of such 
unpufaes. 

Allied 'to tiiis character is 'tiie tendency which even simple 
spinal reflexes exhibit to continue ifisdiaiging ftm a certain 
time after their exciting stimulus 1ms oemied to be apfplied. This 
aftirndischatge suoeeedbig a strong stimOlna may pernst even 
for several seconds. 

itS/radtafy PAoss.-'-Besidei characters common to all or many 


spinal reflexes certain spinal reflexes have features pieculiar to 
themselves or exhibited by them in degrees not obvious in other 
reflexes. One of these features is refractory phase. The scratch- 
reflex exemplifies this. In the dog, cat, and many other ani¬ 
mals the hind limb often performs a rapid scratching movement, 
the foot being applied to the skin of the shoulder or nedc as if 
to groom the iMity coat in that region. This movement fa 
in the intact animal under ccmtrol of the bram, and can be 
executed or desisted from at will. When certain of the hi^er 
centres in the brain have been destroyed, this scratching action 
occurs very readily and in, as it were, an uncontrolled way. 
When the spinal cord has been severed in the neck this scratch¬ 
ing movement of the hind limb can be elicited with regularity 
as a spinal reflex by merely rubbing the skin of the side of the 
neck or shoulder, ai^lying there a weak electric current to the 
skin. In this reflex the stimulus excites afferent nerves con¬ 
nected with the hairs in the skin and these convey impulses 
to the spinal centres in the neck or shoulder segments, and these 
in tom discharge inqjulses into nerve fibres entirely intraspinal 
passing btmkward along the cord to reach motor centres in 
the hind limb region. These motor centres in turn discharge 
centrifugal impulses into the muscles of the hind limb of the same 
side of the body as the shoulder which is the seat of irritation. 
The motor discharge is peculiar in that it causes the muscles of 
the hmd limb to contract rhythmically at a rate of about four 
contractions per second, and the dischaige is peculiar further 
in that it excites the flexor and extensor muscles of the joints 
alternately so that at the hip for instance the limb is alternately 
flexed and extended, each single phase of the movement lasting 
about an eighth of a second. Now this rhythmic discharge 
remains the same in rate whether the exciting stimulus appM 
to the skin be continuous or one of many various rates of 
repetition. Evidently at some point in the reflex arc there is 
a mechanism which after reacting to the impulses reaching it 
remains for a certain brief part of a second unresponsive, and 
then becomes once more for a brief period responsive, and so 
cm. And this phasic alternation of excitability and inex- 
citability repeats itself through the cemtinuanre of the reflex 
even when that endures for minutes. The phase of inexcit¬ 
ability is termed the refractory phase. It is important as an 
essential element in the co-ordination; without it the scratching 
movement would obviously not be obtained, for lUternation of 
fiexiem and extension is essential to the act. A simiW element 
almost certainly forms part of the co-ordinating mechMism 
for many other cyclic reflexes, including those of the stepping 
of the limbs, the movement of the jaw in mastication, tiie action 
of the eyelids in blinking, and perhaps the respiratory move¬ 
ments of the chestand lai^^. 

Fatigue.—Nerve trunks do not easily tire out under stimu¬ 
lation even most prolonged. Reflex actions on the other hand 
relatively soon tire. Some are more resistant, however, than 
are otl^. The flexiem-reflex may be continued far ten minutes 
at a time and the scratch-reflex can be maintained so long. 
As a reflex tires, the muscular contraction which it causes ten£i 
to become less intense less steady. The relatively rapid 
onset of fatigue in reflexes is counterbalanced by speedy recovery 
in repose. A long flexion-reflex, when from feti^e it has 
become weak, tronulous and irregular, will recommence after 
30 seconds’ rqxae with almost the same vigour and Steadiness 
as if it had not recently been tired out. 

This charaotw of reflexes is in accordance with their executing 
movements which for the most pert are not under naturu 
circumstances required to last long. Such movemmits are the 
taking of a step tqr a limb, the movement of. the jaw in masti¬ 
cation, the descent of the diaphragm in breathing, the tvithdrawal 
of tiie fbot or tire |Mnion km a n(^oUs stimuiu or t^ move¬ 
ment of the eydids to wadi off a partkle touching the.ooniea, 
inalltheienoveryprolongedreflexdiMlu^isrequired. These 
natural movements to which the artificudly provoked reflexes 
seem to oairespond denDt demahd prokiei^ motor activity, 
m when theydo> demand lit in rhy^mio. npetition.i'with 
intervening pauan whidi allow reposa < , 
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Rt^x postwes .—But the^^ ar« ceitaia c«i!exea which do 
persist for )ong pw>ods at a stretch. These are reflex postures. 
The hind iunte of the " spinal ” frug assume an attstuide which is 
reflex, for it ceases pn severance of the afferent spinal roots. 
This attitude is one of flexion at<hip,.l<nee and asdde^ resembluig 
the well-fcnown patural posture ci the frog as it squats when 
quiet in the tank, Similarly in the “ ^inal ” dog.or cat certain 
muscles m^bit a slight but persistent contraction. This is 
seen well in the extensor muscles of the knee. These tonic 
reflexes are related to attitudes. In the dog and cat they .aie 
exhibited by those muscles whose action antagonixes gravity 
in postures which are usual in the eoimal, thus the extensors 
of the knee and hip and shoulder and ettww are in tonic con¬ 
traction during standing The reflex arcs concerned in reflex 
nuuntenance of this to^ contraction of muscles have been 
shown in several cases to arise within those muscles, and in those 
very muscles, which themselves exhibit the tonic contraction. 
It is not, however, certain that all muscles exhibit .a reflex tonus: 
for instance, it is not certain that in the dog the tail muscles 
exhibit such a tonus. And in those muscles which do exhibit 
the spinal reflex tonus attempts to obtain a similar untiring 
slight steady reflex contraction by artificial stimuli applied 
to receptive organs or nerves have (ailed. 

The Spinal Reflex Arcs of the HindLimb ,—When the skin of the 
limb is stimulated the flexion-reflex already described is evoked. 
The reflex is excited by nocuous stimuli such as a prick or 
squeeze applied to the skin anywhere in the limb, but most 
easily when applied to the foot. Electrical stimuli wherever 
applied evoke the same reflex. Similarly electrical stimuli 
applied to any afferent nerve of the limb evoke this reflex, 
whether the afferent nerve be from skin or from the muscles. 
Since the reflex always provokes excitation.of the flexor muscles 
and inhibition of the extensor muscles, the result is that central 
stimulation of the afferent nerve of a flexor muscle excites 
its own muscle and inhibits its antagonist (reciprocal innervr 
ation), while similar stimulation of the affttent nerve of an 
extensor muscle inhibits its own muscle and excites its anta¬ 
gonist (reciprocal innervation). The reflex flexion of the ipse- 
lateral hind limb is coomionly accompanied by reflex extension 
of the opposite hind limb. If the reflex spreads to the fore 
limb, it produces extension of the same .sxde fore Ihnb with 
flexion of the. crossed fore limb sometimes, but sometimes 
extension of both fore limbs. 

In the dog and cat extension of the ipselateral hind limb 
can, however, be excited by stimulation of the skin in three 
limited rmons. One of these is the sole of the foot; amooith 
messure between the excites a strong brief extwiim 
This is adled the extensor tbrutt, It is aocompanied by t 
similar sudden brief extension of all thr^ other limbs. This 
reflex may be rdated to the action of {plkpin^, and the prea- 
sure whirii excites .resembles that which the weight of the body 
bears on the pads agppst the ground. 

^e two otner re^ons gre. the ekin of the front of ,the groin 
supplied t^y the cniral.hraq^ of the genitO'^rural nerve, and 
,slpn [ugt briow aad me^ to the butfack. These always 
iqccitB the Censor n>ps^, not the flexors. Tli*y snsy be 
ponc^ped wifbsexiuu apts. ^ : 

Refl^ of fhf J^oraXem^.T^Tbeseresemblfi those obtamahle 
fro^am hind hnib. ,ThetpeelateralreSf^is flexioniatshoulder, 
el^wend wrist. The,contmieteisdIore,limbatthe4eeAertim»is 
^et^ at shoulder, dbowf# wrist., When.tlieifsfls»ap»ieadB 
to thihind liml^ the.hindJimbof tfaestupe svthi» eatenmd tA 
hip,khee andianlde, thgt qfthe crim>sdsideissonictimM flexed 
at hip, bnee and but somsthneSris mst<\ad extended at 
hip, Icme and anlde., .The reflex sometimessp^s to^ nedt, 
daiising thefiiadtobe turned toward the foim>hmbsiedueh Is the 

se^ of the stimulation..,.^., . ... , i;,, i,-:: >: ',.■ iri,- .1. > i 

r** Thjeffljs ahwdyibeen'paiiflycdeBcrihed 

abpye.,r The 

stimumtion IS a.^{enpi, pam^»a,fldil;qf s]tin;i 4 i<dite«nme- 

xrhpt es^|h^,;ha«ing,, 4 t|'gr«^ 

across the sitottiders.:, Jt eithwos fPQmriClflH(>behind,the'p^ 


back to the loin. The stimuli which sire effective.are nfbbiqg 
theskin or lightly pricking it, or lightly pulling on tiw hesrs taleo 
faradization by a needle electrode nhose point is aniy just 
inserted among the hairs but .not deeper.than their reotai’ilf 
the stimulus applied to the riflht.iiBnd 'of the mid-line >f|be 
right hind limb is .flexed at hip and performs the rapid scraXCh- 
ingi movement described above, andthe kfthindhinbi is thrown 
into steady extension. And com'crsely, when the stimulus is 
tothekft side of the.mid-line. 

Each of these reflexes is a co-ordinate reaction.' It is seen, 
therefore, that through the medium of the spmal'cord.the body 
behind the head has at command a cotain number of refleotes 
and that each of these manages the sktietol maserdature ia h 
co-ordinate way. It whl also be clear from the facts mentioned 
above about these separate reflexm that the fields of musdes 
worked by these several reflexes is to a large esetent common, to 
them <dl. Thus the reflex exoted fiom tiie titin of theright hiiid 
limb acts on the musdes of that limb and also on. those of the 
three other limbs. So similarly the reflex excited from the kft 
hind limb, and from each fore limb; Study of the iirter-relatm- 
ship between these reflexes shows that by means of the spinal 
cord not only is co-ordinate action of the muscles-ensuied for 
each reflex, W that also the separate reflexes.are co-ordinated 
one with another. '. 

When we examine the relationship holding between individual 
reflexes we find that some resemble (me another in regard to 
their action upon a particular muscle or group of musda. On 
the other hand, some act in'opposite ways ifjon a poirticulBr 
musde or muscle group.' la order to foflow the co-ordination 
^ected by the spinal cord in coirespon^g reflexes togetto 
we have to turn to a certain feature in the scheme of-coastruotion 
of the nervous system. This feature is embodied in what ik 
termed the principle of the common path. 

Interaction beheeen Reflexes .—At th.e commencement, 
reflex-arc ,ia a receptive neurone extending from the reCeptive 
surface to the central nervous cagan. This neurone forms, thfe 
sole avenue which impulses genarated.at its receptive point can 
use whithersoever betheir destination. This neurone ktherefme 
a path exclusive to the unpulses generated «t its >ava> ncoqitive 
point, i and other restive points than its oWncahnot employ 
It. A single receptive j»mt may play beflexly uponiquitei.a 
number <rf different effector or^s. It may ibe onmaoted 
through its reflex patih with many muscles and .ghtnds' inumany 
different regions. Yet all its reflex arcs spring from 
single shank or stem, from the oBei8Sa*nt irieurooe.sihich 
conducts from the receptive point at thd perijdlery into, the 
central nervous Organ. 

But at the termination of eveXy reflex; arc w« find -h final 
neurone, the ultimate conductive link to sin effector' orgaii, 
(musde or gland). Hus last link tin tfre chain; •eigi tiio 'iiiotar 
neurone, dmera obviously in one; important frwhiiihe 

first link of the diain. It does not .subserve exdusivdy wtpn lstB 
genernted at one siBj^.reraptive sotuce; but receives in^Kdeas 
from many receptive seurtatoituatein cnany andtvaiiaua iegbiB 
of tbe body. It; is the soh path which aB impulie^’iin’'iwttfr 
ufience they come, must travel if .they areiifp ..adfiipii^ the 
•musde fibres to .whlchit leatb.' -i.. •< i ...li'fo .‘'ii.q 

. Therefore^ while the reoeptivO neurone ipmwtat 'pMith 

eKdusivdy serving impulses of atiesouiceiiaB^tho<fiakl>or 
,«9eitBt nsijnm&S8,«oito.aay, a puUk path, iwi«M|Mi*f»'imprists 
waingiXt any of imany sources of rad^tioiu! A-roeeptiwe Add, 
«.g. an area of.dan,. iB'analya8ble'iiaeo.tse(l|(tirepointa.i''f)ne 
aM the Same effector <<»gaarstands'ia»nffeX'e0niMaiam notify 
with imany; individuelipoisils, hut:.aftn .i«i& many .vaiionB 
mceptiffe ’/Sekfs. Reflexes igenesatediifi'manifoM fsenfe-otgins 
oanipcXir.thtiriinfluence into onaattd;the same muscle,u >fima 
flnibmuil^ ttthetfermfai(r ad<;r««miefmany refldcaKd«ti«pxg 
ipiiaailirriiiarhme parts'of tbe ibUi^.iT Its Xsotorinervs oearfiBth 
immaMtittoaU*lit«ieflexMcaWlntkmsi(ih>tiun:i*msdfe 1" i i. 

rRefldt )mcMi . dwwv id»«»*»tl idfe ■ -general * featuteebtiiat; the 
ja^liMeunam nff.eadb ixwtipffrwfr path esdchieweljr todongfag 

loeiring^otieoeptilire.jtoMt^bpsitaBll.^tiiSdditiomt^and tint 
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£a\» 3 Sif thearos embouch into a path leading tuan ‘Cilectar organ; | 
'«ndthat Ihtiiri&ialiplath is common to alhrec^ptive points where- i 
soevw thej’ may itie in Che body, so long as they have connexion 
with the eScctor organ in'question. Before finally converging 
dpcm:.tlu.:nwtor: neurone the afcs converge to sotne degree. 
Their jpHtmite -paths embouch tipob taisfaitnixai paths common 
rtn various degree, to groups of private paths. The termirtal 
-pathraHy, to distinguish it from mternuncial common paths, 
be called the final common path. The motor nerve to a muscle is 
n-oollectton of finaiicuimnon paths. 

': '.Certain consequences result from this airangement. One of 
these is the preoksion of essontial qualitative dificrenve 
'between tacrve-iitipulses Bri.singi.in diilerent afferent nerves. 
If two -conduotom have a tract rn'cacnmon there can 'hardly 
be esscntiali '(yaalitative difference between their modes of 
conduction; sutd -the final common paths must be capable of 
irei4»onding twith different rhythms s^ich different conductors 
impress, upon it.- ' It must be to a certain degree aperiodic. If 
its diaefaarge be a rhythmic process, as from many considerar 
tioas'it appearsto be, the frequency of its own rhythm must be 
(Capable erf being at least as high as that erf the highest frequency 
of any of the afiterent ascs that play upon it; and it -must be 
labte 'ito to reproduot the characters of the slowest. 

A second consequence is that each receptor being depmdent 
!for final.communication with its effector-orgsm upon n path not 
exelttsiively its own but common to it with certain other receptnrs. 
such nexus necessitates successive and not simultaneous use 
of the '.oontmon path by various receptors using it to different or 
oppoai • effect.' When two receptors .are stimulated simul¬ 
taneously,'each of-thci receptors tending to evoke reflex action 
that .for its -esid-effect employs: the same final common path but 
employs it in a different way from the other, one reflex appears 
without the other. The result is Ms reflex or Mit reflex, but 
not the two together.- 

.In -the simultaneous'correlation -of reflexes some reflexes com¬ 
bine harmontously, being reactions that mutually reinforce. 
Theseiinay/be termed aUieireftixesi and the nenrul arcs 'which 
they employ ciUied ctns. On the other: hand, some reflexes, as 
mention^'above, .are antagonistic -pne to another and incom- 
paltible.) These do not imutua%’ reinforce, but stand to each 
othor 'iniinhibitoryireiation. One of them inhibits the other, or 
siwhole gr^p of(Otbers. These reflexes may in regard to one 
another ta termed. anmgeHriW's;'and the reflex or group of reflexes 
whichi isuoceeda in inhibiting its opponents may be termed 
“ inepobent ’’.ifor the time -being. 

ASied RtfiKfeSi-^'Fh* aiction4rf the principle of the &ud«om- 
mon path may be instanced in regard to ‘'allied arcs” in the 
ecroidi-weflex «s 'felloew. If, wfaik the scratch-r^ex is being 
diluted from (a skin pointiat the shoulder; a second pdint distant 
I0<imn. rfruan the other point but also in the receptive fleld of 
ikinibeiatimulattd;rthe sthnidation'atthis second point favours 
thhzBKtion ffotn the first point. Thk is well seen-when'the 
atimqhu at each point-is of subipinimal' intensity. The two 
atimali, though es^uiuble separately to invokethe reflex, yei 
do -»Miiea:appijod both at the same time. This is. not due to 
overtapping apread sf .the'feeble cunente about the stimratic. 
poles of the two circuits used. Wedc oocainization of eiUwr of 
4 be,'twio skin polesanwdsit.- MoreovH', it ocouns when localized 
a>etiha*ioili sthsmli gremsed. 'It therefore seems that the arcs 
flntmjBw'ewoiyMHntsy -s^. iUrand R -have such-mutual hdatkm I 
that Macdoa d one< of them reinforces reaction of the Pther, 
a*)u<l^!by theeffecton-tiheifinalaominonpath. : ! 

((Thkfraiofsscement'iitveaily-an instance of summation k> the 
final'.aonpnon path. n-So also is the effect to uphich ^ner-has 
givqn theoname .of “bahnnngy” a - phenomenon-of -fbScmeiil 
ecoiirrencti'ini-reflex reactions.ii Suppose a stimulus (Af be 
applied, whkhliis too weak to -elkib.the reflex wbidi weK'it 
dtWBigac itJCCMid civdce. ' It.i8fatindtkat ai8C(cend itiiffltiiui<(B), 
also of itself-two msidcitoetvdiDcithe reffmfy'willle'vrokethe r^ex 
i£ applied (at'aalKnitiaftsiyaliaftarrfhe’applioafion of (A)J' -The 
«wa lathnul! imiiiria tlteirieffect upon final‘OORunan pifth. 
XChe f'mogpthre field'f' w&a reflex ut«al4''th6'eommon area «f 


commencement of a number of allied arcs. And reflexes whose 
arcs commence in receptive fidds'even widdy Apart may also 
have allied ’* relation. In The buJbo-minal dog stimulation 
of the outer digit of the hmd foot ■will evoke reflex flexion of the 
1 ^, and Btinedatioa of each-of the other dimts ^l^es prac¬ 
tically the same reflex; ima if stimulation at swAr^^-^ these 
points be siroultaneoudy combined the same -reieji; as aresdlt 
IS obtained more readily than if one ottiy of these points is 
stimulated. And to these stimulations may he tiddeq ' siipul- 
taneously stimulation of points "in the'crbkliedfore .fbqt; 
stimulation there yields by itself flexion Of the 'hilid leg; 
and Uada' the simultaneous Stimulation of, fore and 'hind 
foot the flexion of the leg goes' bh ' i as More, though 
perhaps more readily; that is, Ae aeverid individual reflexes 
harmonize in their effect on the' hlAd ‘fiinb; Further,' to 
thwe may be added simultaneous stimulation'of the tail and 
of the crossed pinna; and the reflexes Of thele stimulations 
coalesce in the same way-in flexion of the hind lirilb. Exner 
has shown that, m exciting different points Of the cfflilral nervous 
system itself; points widely apart exert “bahmmg” for one 
another's reactions and forvanous reflex Teaptiohs induced from 
the skin. Thus reflexes originated at different distant points, and 
passing through paths widely separate in the brain, converge to 
the same motor mechanism (final common path) and act har¬ 
moniously upon it.- Reflex arcs from widely different parts con 
join and pour their influence harmoniously ^o the same muscle. 
The motor neurones of a mnsde of the knee ai'e the terminus ad 
quern of reflex arcs arising in-receptors not only of its own foot, 
but from the crossed fore totand pinna and tail, also undoubtedly 
from the -otic labyrinth, olfactory or^s and eyes. Thus, if 
we take as a standpoint any motor nerve to a muscle, it .consists 
of a number of motormeiirones which are more br less bound into 
a unit mechanism,- among the reflex actions of the organism a 
number can all be brought together as i. groups because they 
all in their course converge together Upon this motor mechanism, 
this final common pidh, activate it, and are ip harmonious mutual 
relation with regard to it. They are in re^rd to it what were 
termed above " allied " reflexes. 

Antagonistic Refiexes.~'Bat not all reflexes connected to one 
and the same common final path stand to one another in the rela¬ 
tion of “ allied reflexes'.” Suppose duting the scratch-reflex ,a 
stimulus be ap|rfied to the foot not of the Scratching side, but 
of the opposite side. The left leg, which is executing the scratch- 
reflex in response to stimulation of the left shoulder skin is cut 
short in its movement by (fire sthnUktibn 6 f the Hght foot, 
although the stimulus-at the shoulder to provoke The Wratch 
mov«nent is maintained unaltered ail the'timb. ' Ihe stimuhi-s 
'to the right foot’ will tempbratiiy fftttttupt a scra):chTeflex, or 
win cut it short or ^ 'delay its-'Oii^ef;' ft 'floess of 

depends on thrf'tiimeHtktidn'S'uf ^ Stili/Ufi.' The inhftfltion 
of the sCrsttch-refleX'-occurs Aomietiiilbs'■when "Hie‘cdntffirt'ioh of 
the muscles innervated by the reflex conflicting 'wtffi ft is very 
slight. There'is’mtexfereitaeiriMM'een ,the twoTefltetfc^ and the 
one is inhibited ^ tKeuth^.’ The’fti^'cbythjim path used'by 
the left scl-ktchiieflex'is fdso cOiftihbir to thi Miek khcitaBle 
from the ri^ht foot. Ttris Tatter reflex'^vdl^'^' th|S'o^^e 
(left) knee extension; in doing this -ft tkdse^ ’steady uxqt^ion 
of extensor nearpheS- Of'that 'kpek-'a^''!ftead%'irihih!its''the 
.fl^or neurones:- 'B«t-''''the' amiftttt'irBBex' causes': jh^fnic 
axcitatkm'ef theAeftOr neurODesj;' '1?!iefefore these flex'dftteiii^oHes 
im-tiiis eodflict ye'il'’a finki oo^mM'path undet'the iim 
Uf taiO'afrtagonisfki-reflexeli dneW-wKibh WouM'eikcSte themfto 
Vhythmio*l'feeiuugeiA5im'iiihes'a'sec,cmd, whflethe other Wdilld 
Uofttimially repress ail tfisdHsih^ 'in them'.. 'There Lt ah 
antg^crfiistic rekltion’'betWBrft-mlexes embctuthinl^ onjbiie'ijhd 
■thesame'final'eoifnttloh'‘^tfei'‘'"’'■ ' -'. .if.-i.. 

In all these forms of intoference there iS 'fi <boidpetitioh,as it 
wiere,'b«tw*ettTlHH!xdttatmy stiitdliiS usetf ldr the'dhe reflex 
»l»d>the«aftrft«fy‘ijflfeawui 4 or tlfeWhefti'’ ‘Btj^ stimuli ariiih 
progresS-togetheri'- <fli^''tike ^. 1 ft''t«dtihjgitifect ptbdluaeii'^e 
Otiier’etayMilAicit aiW'aWl^’finiffedhiinoB'iSTOlrix^ef^ 
awd'the pteisie'fottw-ta wfiichl'ffilrt 'octurrf'de^liids griatiy'dh 







the tBOft-rniations- of ^pplijWtfph of .the ;t3iifo,*tifl[fiUi: cpipppting 
against .«<* q^her.', .,,,,1 ,,,,, , 

A^n, if,, wl^ latinjutatiop of >i»e skin pf <he; shpuldw ,is 
evoking the scratch-reflex, the skin of the hind foot of the suffte 
side is stimulated, the scratifhjng^inay.Jxjarrested. 4tWuWon 
of the. skin of the hind fo^.by any of various stiipulf that haye 
the character of threatening the part with damage cajtses the 
hg to be flexed, drawing the foot up ,by. steady ntamtained 
contraction of the flexors of the ankle, knee apd hip. .^ Ip this 
reaction the rtflex arc is (under schentatic provlsions,siinijar 
to those mentioned in r^ard to the scratch, reflex schema) 



(i.) the receptive neurqnt^ np^tc^tryie, from the feqt ^ the spinal 
wgment, (ii.) the motor, neufonte tojbe^<amusd^ a.gj,c|lWp 


(a short inUja-^inal.oenrpne); a Scl«tit-s% (v. 
probably «xisrent betsrew (i.)and (ii.) buli onitfed fcr sunpbc)«y • 
Here, therefore^ there,ig-an arcrvfhich embopebes in^) thesame 
Anal ooinmon patk .fiC, .The motor ne«BW FC is. a,',pktii 
eowmem to it.and to the soratch-reflexiarc;, both,.these gres 
omplby the:same eSfeptor .organ, hameiy, ,*e kaferAww,,.^ 
empjoy.jtiby #ie cpran^m.p^edipm pf.^ihpgl path.FP,,, bW 
thwhtbe ohannels for.toh.seflekes i^bQhfh;“P9n,.1he SW 
final comipon.path, the ^tatmy f|j^,eti^,spec;ijto tpe^ 
di8ef;s.srrllti.h«foim.,thej(tTyo,,p^.,^ ]in,itiie,^tfih-J-e% the 
flexor .Sfieo|,«p»in|)eenjdtt^s#RUWiti»e,Wrbei*tiyp fl^ion- 

s^y ,ai?4 

!crf.iwnflict,rbetw«sw. Khe Jhyo 
reflexes.. _Th5tt!)e reflw,4iii{)k^ fhebtoerMrowfinatb, 
Compnahtse,iB.^t levwept,. ,3ne, v.fk gfide 

that of the nearfBPtive arc )hoi^the.hpnspoynjoiis.iqoti, .Tii 
stmuiftion. w w» 

reflea.ia n^lonfleri 'thow^, »i opstHWitiS’the.bpiei 
Bntwhehth^Kupdtiiomni ti»p.f«^,is4;^tstpedithftec^ 
reflex returns, in that respect, althou^Biareis'ihp wtped 
inactjvitykthe^^ if 

A{stnnniati(b»flf fhewttowwaek, tfl fiwae nmi[fi,thwia ininaw 


reflex .will often suffice tofcotnpl^tebr iptermpti “C Wt iShefti or 
prwpt.onretpLthe59-at<^ireflq>r.i' ..-i ....• • '..di -.u. 

. kernel, of .the intolerance,,J^f,afeen,,the,hoir^nyipfips 
fleaioprreflex and, the spratchireflex fe.thaf efwoj/: fhfi S|W 

final common path FC todiflerent| efle^ 7 ^jiMSt,aSiin,ihp,iilttt- 
fetence between the crossed extBMibhTreWJfi.andiirte'seW^- 
reflek- , Fyidedtly,,' the., homonymous , flexion-xeflfk aifsd, 
crossed,estiensioh^e^ex both use the,,sazM fljam.,cpmmpn,.pa)h 

FC. .rAhd, thty ;««a,4f dfSerent efftci,. Ttmmftffttih^one.to 

thafliww of the knee, being taken as a ,reRra*efit^v!e.,<^r,)tbc 
final commonuparh, the, homonymous flexioi}*refls?c jphibifs if 
from discharging. Hence if) while fbo jfl^onrrffl^ fs 
in progress, the erpfsed foot,is stimwlab?d,.,the„refleX|9fjhb? 
knee-flexor ,is inhibited.,,, Tfie. crossed pktimsiomrofl^k.W^^t 
inhibits not,only,the scratch-reflex* bpt alsp,,%,homnnyWf?nS 
flexion-reflex. , , . .n.,) 

Fmther, ip all theseinterffrences botweeii.reflexes.thedmantinn 
taken by the inhibition is. remrsiHS' ^Hms> SOfatohirchaii 
is notionly liaWc, 1 ; 0 |he inhibited by,ibukis,itSfv able.ro f^ibit 
cither the I homonymous fle^n-reflex.pr tfie crossed exT^siom 
reflpx },tiie homonyronnsflexidn-feaek ti wt o^y capablB^;^ing 
inhibited by the crossed extfmnpn^eflex* b4t: cppyetsely W iif* 
turn, can inhibit the.icrosred- ^tension.>reflex.i . .These .'intiirr 
ferences are therefore reversible indirection. Cart^ CondrtiW 
determine which reflex among.two or mwe,competing(On/es,aWl 
obtain mastpry over the.flnaj commoi»,pa<h and tbusiobmm 
expression. 

Therefore, in regard to ti»e/fmmifioromon”path'FC, the refi^i^ 
that express, themselves in it xan be grouyp^ intnjSets* namgly* 
those whkh excite .it, in one ..lyajr, jthose .whiph axc!te.it.m 
another way, and fhpse .which linmbit it, .„%a, reflexes ^m-- 
posing aarh of these .sets .stand,ifjmmh.xeWen.b?, rpaejms .of 
the same,set that,th«9^ are ,wMb them “raiit^iicaawWf” 
But ,a reflex ,belonging to anjr, ,dne,.of, these sets,,stands lAf 
suchirelation-to « reflex belonmng,.to ,one.,,of,.theiother .aem 
that it is. in regard .to the .Iftter.an,, “ antagonistic-”;refl«lt 
This correjation of .jtjflexes abont, the, flexor, oeun^e im-.Abt 
leg, ,so that .smheffeflexes.^ra mwtuafly .aWfti .wd. swie.eMPe 
mutuidly an^gon^tm mregerti tothatineorpnft jnay.effiwe AS# 
paradigm of the eorrelation pfreao*ASaix)Ut;wety. fimd,pqmRW*> 
path, «-g. aoout every motor.nerye .tufSke^tal.imiBcle, .,;i; 

As to ,the|intim«t;a natpre of;,tbe mochanisra;wmqb thus,,,by 
summation, qr by .interferenoe, giycs,eo:flrdifMwOP ,Vh«ein«f 
rones converge hpop,a,poromon,,path,l.it.is difflsalf.to^sijffaiff. 
In the central netvqus,systamjrf, .yertebmtaSj .alfffiant hfWWWe 
A and .B„in their, convergence toward and .ilBping^fmot ,Upon 
anothw.neuroiw.Zj toward whieb^eyebn'dt^^jdh P«>t jWkOiany 
lateral:.wimexion dirwUy qpe .aBtb„tb«.‘^-ngt3i^»f#w 
sews, no dear avtdence that they;dm.,.H,eefims.litiWit^t,ia»f 
onlrstrumord hnk between A «d .B,# iiamrone.iZ<,ttielfM.)K 
jtseif should, therefqrabe tbejeld,of,coalition,of A and jfe if they 
iransnut‘|*Ilied”irafle«es,J,,'.*; ,uuu 

„ H wBe,atgued,;^W%iinpiTti¥»legy.r8iti»,pwkai*o|fe,t^ 

it must f‘wjn,numfn>ustcams» a now,point,in tiw soyofanie 
hne6.jri9yided by .the.wiirone- Tbh wotk.jofiRamdnryiCf^ 
^ pajhuehten, ,v.„bei^08stiii.nnd othw„,with,tiHi>pi^ede,^rf 
Go|gi,^;S^itiich,,^t*blitiiea a,.concept.of ,tilB,«iaui»neii|i 
Mne^thatit«nn<w«iwt>mf»«t,wb«ein*,DMg^?ea,of,bran^» 

(dendntes) converge towards, meet,Tand |CPftiWt»^ m,ai,.#mgle 
‘WtgetnR. st^m.-kaito^, ,,,7biFougbtfes,tref-shaimd abnobire 
th« “Cf^vnnpwt?s.fl«w, likntheiwater io.aifrce*i(w twieitn 
^jonduebon- dj^oi et^f normally,reverse 
dnieoti^.,, Hwt .plaoft,of junction,;of .,ti^ dendtites with*^ 
fwtfwr f)adiiMth.Abnnnonoie,itom«mn^ the.|ipnamoh*’ Tftfl* 
last,».tiiarefoTe a,,n«Mjpo^ m theitpnduotiyfisye^ 
)ftA«wiPfflt^'Of,,Regf;ffia)M nodal mm 

»^)raesi»eea to,i^,fne afpb4Kc>Miinn8'n'henadm|t Jnt 
«w> tn%n>py,(jLj* iftia na.Wr.powd Tfbws 
run tofg^.,mJjq.^5pM!,,wbso|bi|itSp oH thaiBqoll, 

)i*Nia,,bIhit|M»l»Won 

W»ltifta)Cpp«i5gq,jt,id(Bdf^ ^ngSMt 

f»>watioi svpwetWiiindiP^e^te.inibf^^ wmfHrwnagiir 
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The heurone Z my ■Wdl, therefore, be the field of coalition, 
and the oi^an where the summation tmd inductive processes 
occur. And "thef’morphology of the neurone as a whole is 
seen to be such as we should expect, arguing from the 
priifdpleof the common path. 

' WithtH^hbnommon of “ interference ” the question is more 
difficoH. There it is not clear'that the field of wjtagonism is 
within'the neurone Z itself. The field may be S 3 maptic. We 
have tt»e demonstration by Verwom that the interference 
rt^uced by Ait Z for impulses from B is not accompanied 
by any obvious change in excitability of the axone of Z. Z, if 
itself the seat of iilhibition, might have been expected to exhibit 
that inhibition’ thrOUghout its extent. This, as tested by its 
axone, it does not There exist, it is true, older experiments by 
Uspensky, Behnondo and Oddi, &c.,' according to which the 
threshold of direct excitability of the motor root is lowered by 
stimtdatioti of the afferent root. This points to an extension 
Of tire faeililation effect through the whole motor neurone, 
conversely to Verwom’s demonstration !oc central inhibititm. 
VerwOtti’s experiment and its result is very clear. It leads us 
to'Steirch for some other mechanism common to A and B to 
whiOh might be attributable their mutual infinence on each 
Other’s reactions. But if we admit the conception, argued 
above, that at the nexus between A and Z, i.e. at 
synapse A Z, and similarly between B and Z, i.e. at synapse 
B Z,' there exists a surface Of separation, a membrane in the 
physical sense, a further consequence seems inferable. Suppose 
a ntimber of different neurones A, B, C, &c., each conducting 
through its own synapse upon a neurone Z. The synapses A Z, 
B Z, C'Z. &c., are all surfaces or membranes into which Z enters 
asf a' factor Cbmmon to titem all. A chi age of state induced in 
neurone Z might be expected to affect the surface condition or 
membrane at all of the synapses, since the condition of Z is a 
factor conimon to all those membranes. Therefore a change of 
state (excitatory or inhibitory) induced ir. Z by any of the 
neurones A, B, C, Brc., playing upon it would enter as a condition 
inito the nervous transmission at tiie other synapses from the 
other collstteial' neurones. In hacmoiy with this is the spread 
of refnumny state in the neurones as mentioned above. A 
change ih'neurone Z induced by neurone A playing upon it in 
that case soems to effect its point of nexus with the Other 
neurones B, C, &fc., also. It is conceivable that the phenomena of 
interference may be based in part at least on such a conditioh. 
The neurone threshold of Z for stimulation through B w*'l be 
to eome extent a f urrction of events at synapses A 2. 

Ftuton formation a common 

path 'frdm tributary converging afferent arcs is important 
beciiuse Ogives a co*onJina<mg mechanism. There the domi¬ 
nant-Petictti 'of one afferent arc, or set of allied arcs in con- 
dominiirtn,"is Subject to' aupercession by another afferent arc, or 
^ of alM arcs, and the supercessioh normally occurs without 
intercurrent confusion. Whatever be the nature of the phyaiO- 
tegfcid process occurring between the competing reflexes for 
dMnance over the common 'path, the issue of their competl- 
■Bon,'namely; thydetermination of which one of tl» competing 
(arcs shall for'the time being reign over the common path, is 
hugely cenditiohed by flour factors. ' These are spinlu induc- 
tiOnj relative fatigue, relative flatenSity Of stimulus, and ^ 
raaetional spedes of the reflex. 

I'if. The firtt-df tilese ocicurs in two forms, one Of which has 
'afaMUly ‘ been'i’Bonsidered^ namely, iminediaU It 

'form of “bahnimg;" The stimulus which 
'a*dtes a rriiex tends 'by central spread to fiucilitate 
“ (Itad lower the thwshcM for reflexes allied to tteit 
wNkh {^particularly excite*.'' 'A eOnSteHation Of reflctjces thus 
terA W'befOrtned which tei!fferc4ckch'6aier,s0that'tilie‘re!lex 
it>^fpbrtod'hy"ilUed adxyillt MetiP, or ff'the pttptcnt 
Iflmras shifts,’ iiUird arbruthe'bv the ihducticm pattirabUly 
pi^itued' to be 'rtopibiks've to'it' or tb'-a timllar smiffUsi 
n'^ltomediatoihdueftMii only obcuriCbetwOSh'allied teflexeS. Its 
Mndemy in'tiirecwpiti^hetmeM afferent 
tin reflex ^ust established, 'Ok, if 'transitM''occur, to favour 


transition to ati' allied reflex. Immediate induction seems to 
obtain with highest intensity at the outset of a reflex, or at 
least near its commencement. It does not appear to persist 
lOM. 

Other form of spinal induction is what may be termed 
suieessive iniuctim. It is in several ways the reverre of the 
preceding. ■ 

In peripheral iilhibition, exemplified by the io^s action on 
the heart, the'inhibitory effect is followed by a rebcpnd after¬ 
effect opposite to the inhibitory (Gaskell). The same thhig is 
obvious in -various mstances Of the reciprocal inhibition ol the 
spinal centres; Thus, if the crossed-extension reflex of the limb 
of the “ spinal ’’ dt^ be elicited at regular intervals, say once a 
minute, by a carefully adjusted electrical stimulus of defined 
duration and intensity, the resulting reflex movements are 
repeated each time with much constancy of character, amplitude 
and duration. If in one of the intervals a strong prolonged (e.g. 
30') flexion-reflex U induced from the limb yi^ding the extensor- 
reflex movement, the latter reflex is found intensified after 
the intercuirent flexion-reflex. The intercalated flexion-reflex 
lowers the threshold for the after-coming extaision-reflexes, and 
especially increases their after-disch^e. This effect may 
endure, progressively diminishing, through four or five minutes, 
as tested by the extensor reflexes at successive intervals. Now, 
as we have seen, during the flexion-reflex the extensor arcs were 
inhibited: after the flexicm-reflex these arcs are in this case 
evidently in a phase of exalted excitability. The phenomenon 
presents obvious anaksy to visual contrast. If visual bright¬ 
ness be regarded as anaTwous to the activity of spinal discharge, 
and visual darkness analogous to absence of spinal discharge, 
this reciprocal spnal action in the examine mentioned has a 
close counterpart in the well-known experiment where a white 
disk used as a prrdonged stimulus leaves as visual after-effect a 
grey image surrounded by a bright ring (Hering’s “ Lichthof ’’). 
The bright ring has for its spinal equis^loit the discharge from 
the adjacent reciprocally correlated spinal centre. The exalta¬ 
tion after-effect may ensue with such intensity that simple dis¬ 
continuance of the stimulus maintaining one reflex is imm^iately 
followed by “ spontaneous ’’ appearance of the antagonistic 
reflex. Thus the flexion-reflex, if intense and prolonged, 
may, directly its own exciting stimulus is discontinued, be suc¬ 
ceeded by a “ spontaneous ’’ reflex of extension, and this even 
when the animal is lying on its side and the limb horizontal— 
a pose that does not favour the tonus of. the extensor muscles. 
Such a “ spontaneous ’’ reflex is the spinal counterpart of the 
visual " Lichthof.’’ To this epinal induction, as it may be 
teriitedi seetns attributable a phmomenbn cOmrhonly met in a 
flexion-reflex -of h%h intensity wheti maiirtained by -very pro- 
lotl^d excitation, The reflex fleJtkm is then frequently btmten 
at nregular intervals bv suddeji extjtnsiop movements.' It 
would seem, therefore, that'some iproceis ip the fleXion-reflex 
leads to exaltation of the activity of the orto of the opposed 
extentioh-refiex, And dectrictll atimuktion of the proximal 
end of the severed nerve' of the'extepsbr tnusdes df the knee 
(cat), tiloU^h it does hot,.-in the'jptMeht writer’s experience, 
direetly exdte cbnttpctipn of Ihe extensors 6f ihe' knee, is on 
cessatitm often imniediitely followed by eotitroction of Aem. 

Ai “ ' ■ .. ’ ' ■ 

the 

reflex tf the ^ spihai"’dog is < 

(ff 'ti^'hintflimln whidi'hcct:^ dh'heiilipi'&e itolipS up so that 
its lithbs hang pehdedt. ' It cah'be ihKilnted b;! stimulating'tibie 
Skin of the tan. ‘-'Oit of that stimulus the'sfoppihg 

movehtent sets in toove Tktxtiusht and at duhiker rate 'foai] 
before;''’The metease'iS tme^'fo the-atn^tude of the moVe- 
meuti biritik'Writer'iito''a}kf'ateh the thvtiun d^ckenedeveh 

byjo%of'thefietj[Ueniee.’''''''‘ .. 

Irairisftes^bidrease niMf be expHlt^Ie'in eithier'of two’Ways. 
It hti^'be duo to thhlfeire’reptoe'Of oie reflex Odntrei tike rqi^ 
'as'to s j rtri g the B .' te^l^sut^U^^^iie^ 

e^ti^'bf 'the 
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stimulus bsii^ stretch of Uie hip^flexors under gravity-—is not | movement, and that secondarily to initiate further still, sad 
followed by after-increase of ti^reto. I so im. Yet on cessation of the external stimulus to the foot 

Or the after-inorease might result from the inhilMtion being I in the fiexion-refiex the whole reflex comes usually at once 
followed by a rebound to superactivity. This latter seems to I to an end. The saatch-reflex, even when ■Molentljt pro¬ 
be the case. The after-inaease occurs even when both hind voiced, ceases usually within two seconds of the discontinuance 
limbs are passively .lifted fzxxn below during the whole duraticm of of the external stimulus that provoked it. 
the inhibitory stimulus applied to the tafl. It is the de^iression of We have as yet no satisfactory explanation of this. But we 
inhibition, and not the mwe freedom from an exciting stimulus, remember tiiiat such reflexes are intercurrent reactions breaking 
that induces a later superactivity. And the reflex inhibition in on a condition of neural equiUbrium itself reflex. Thesuc- 
of the knee-extensor by stimulation of the central end of its own cessive inducticm wiU tend to induce a compensatory reflex, 
nerve is espedsOly followed by marked rebound to superactivity which brinfp the moving parts back again to the ordinal position 
of the extensor itself. of equilibrium. 

Again, the knee jerk, after t»mg inhibited by stimulation of 1 2 . Another condition influencing the issue of competition 

the hamstring nerve, returns, and is then more brisk than ' between reflexes of different source for possession of one and the 
before the inhibition. I same final common path k fatigue. A spinal r^ex 

By virtue of this spinal cxintrast, therefore, the extension- under continuous excitation or frequent rqietition ^ ' 
reflex predisposes to and may actually induce a flexion-reflex, becomes weaker, and may cease altogether. This decline is 
and conversely the flexion-reflex predis^es to and may actually progressive, and takes place earlier in some kinds of reflexes than 
induce an exten8ion■^■eflex. This process is qualified to play a | it does in others. In the “ spinal ” dog the scratdi-reflex undw 
part in l inUng reflexes together m a co-ordinate sequence of ordinary circumstances tires much more rapidly than does the 
successive combination. If a reflex arc A during its own flexion-reflex. 

activity temporarily checks that of an opposed reflex arc B, A reflex as it tires shows other changes besides decline in 
but as a subsequent result induces in arc B a phase of greeter ‘ amplitude of contraction. Thus in the flexion-reflex the 
excitability and capacity for discWge, it predisposes the spinal ; original steadiness of the contraction decreases; it becomes 
organ for a second reflex opposite in character to its own in j tremulous, and the tremor becomes progressively more onark^ 
immediate succession to itself. The writer has elsewhere pointed , and more irregular. The rhythm of the tremor in Uie wfher’s 
out the peculiar prominence of “ idternating reflexes ” in pro- observations hoi often been about 10 per second. Then phases 
longed spinal reactions. It is significant that they are usually of gr»ter ti^or tend to alternate with phMes rf improve con- 
cut short with ease by mere passive medianical interruption oi traction as indicated by some r^^ of Miginai extent of flexion 
the Bli-M- nii.t. i n g movement in progress. It seems that each step of limb and diminished tremor. Apart from these partial evan- 
of the reflex movement tends to excite by spinal induction the escent recoveries the decline is progressive, ^ter, the stime^- 
step next itseff. tion being maintained all the time, brief periods of something 

Much of the reflex action of the limb that can be studied in the Uke complete intermission of the reflex appear, and even of a 
“ spinal ” dog bears the rhararter of adaptation to locomotion, replacement of flexion by extension. These l^es are rroovered 
Tbis has been shown recently with particular clearness 1^ the from, but tend to recur more and more. Finally, an itiegular 
observations of PhilKpson. In describing the extensor thrust phasic tremor of the muscles is all that remains. It is not the 
of the limb the writer drew attention at the time to itt signifi- flexor muscles themselves which tire out, for these, when under 
cancefor locomotion. Spinal induction obviously tends to fatigue of the fimon-reflex they contract no loiter for that 
connect to this extensor^thrust flexion of the Hsnb as an after- reflex, contract in response to the scratch-reflex .which ■ also 
effect. In the stepping of the limb the flexion that raises the emf^^ them. 

foot and carries it clear of the ground prepares the -antagonistic Similar results are furnished by the scratch-reflex, wto 
arcs of extension, andj so to say, sensitizes them to respemd differences in accord with the peculiar character of its individud 
later in their turn by the-supporting and propulsive extension charge. One of these latter is the feature tiiat the individuai 
of the limb accessary for progression. In sudi reflex sequences beats of the scratch-reflex usually become slower and foltow e^ 
an antecedent reflex would thus not only be the means orbring- j other at slowor frequency. Also the beats, instead of remaining 
ing about an ensuing stimulus for the next reflex, but would pro- j fairly regular in amplitude and frequency, tend to succeed in 
dispose the arc of the next reflex to react to die stimulus ymen ; somewhat r^lar groups. The beats ma# disappear dltcjgether 
it arrivesj or even induce the reflex without extenuil stimulus, j for a short time, and then for a short toe reappear, the stimulus 
The reflex “ stepping ” of the “ spinal ” dog does go on even I continuing all to while. Here, again, the phoiomeiia are not 
without an exiemid sktn stimulus; it will continue when the | referable to to muscle, for when exdted through otherireflex 
dog is held in to to. The oat wiJks well when anaesthetic in j channels, or throug^i its motor nerve directly, to muscle shows 
to soles of all four feet, j its cxmtrictian weU. Part of to decline of these reflexes un^er 

Each reflexmovement must of itself generattstimulitoafierent j electrical atimu l atioit in the “spinri’-d^ may beiduetoretoctioo 
apparatus in many parts and organs—muscles, joints, tendons of tlte intensity of the stimulus itsdf by griiysical polarization. 
Stc. This probably reinforces to reflex in prc^jrcss. The That does not account in the main for the above descitod 
reflex obtaintole by stimulation of ^to Afferent nerve of to effects. The g^phic record of fatigue of to flexion of to 
flexor muscles of the knee excitoi those muiCles to contraction scratch-reflex obtained by coHtmuri wwrteisioil stimulalto 
and inhibits their antagonistics S-the reflex obtainable from to ! does not af^teeciably differ frewn that yielded under electrical 
afferent nerve of to extensor muicles of the knee exestes to j stimulaticm. The different sp^ of the decline due to ftogue 

i - . . prOcesds duuacterutioaUy.ip different kiods ^reflex, ^ in to 

Where asreflex by qnnal induction tends to eirentuaily bring ! same kind of reflex under difiecent physialogK^ coiutitions, eg. 
about the oppo^ reflex, thc-'^weiesaiof spinal inditetian is , “spinal shodi”: this .mdicates its detennination by other 
therefore pi^bly vriofcuced the (fetation of uy rdex | faetore than dectrical polarization. Polarization ^ in a numr 
mneiated mtomovemait. This woqjdhe^ toeimlain howiijis ! bo-of cases been defetrod as far as possible by using equalieed 
^ a reflex reaction,-when once cxdtediin a “epmal^’animid,! alternate shocks applied in opposite, toeetiotis through to^sam e 
cesses on cessation df the stintonaasquiokly as it ganeraSy does, gilt needle; this precautiim has not 3rielded results dmenng 
dudh a tsBotion must geBomte in its psegiressainumber of further apprerieUyifran mose given by wdinary double shocks os by 
stiSnmli‘aad-thraw upachosecr doHstr^dtalsmpiibKS'frmiito senesbfnudteorbreafc shocks of to sane directioB, Thetonr- 
nwrag muiiiea aiid jtoitt into to spiMdceedi : ing of, to beat in fatigud is to> agamst to mqtoiation 

' Qvid ' cf itiadr efferent tneesna oshI: those: of by mderizstkm, sioee merel]l wesdeening to stuntdns does not 

joiaUi; >dtc.v lelitik -refliKwi The primary reflex tnowenunt l^to a slower beat. ^ 

miglil be^tapected;: therefore, I bf itsw to initiate further .reflex When the scratch-reflex:riicitedfn>nvh spot dsldniB fet%Bed, 
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the fatigue holds for that'spot, but does not implicate the reflex 
as obtained from the surrounding skin. The reflex is, -when tired 
out to stimuli at that spot, easily obtainable by stimulation two 
or more centimetres away. This'is seen with either'mechanical 
or electrical stimuli, When the spot stimulated second is close 
to the one tired out, the reflex shows some degree of fatigubut 
not that degree obtaining for the original spot. This fatipe 
may be a local fati^e of the nerve-endings in the spot of skin 
stimulated, to which in experiments making use of electric 
stimuli some polarization may be added. Yet its local character 
does not at all necessarily imply its reference to the skin. It 
may be the expression of a spatial arrangement in the centml 
organ by which reflex arcs arising in adjacent receptors are 
partially confluent in their approach toward the final common 
path, and are the more confluent the closer together lie th«r 
points of origin in the receptive field. The re.scmblance between 
the distribution of the incidence of this fatipe and that of the 
spatial sumniBtion previously described arpes that the seat 
of thc'fatipe is intraspinal and central more than peripheral 
and cutaneous; and that it affects the afferent part of the arc 
inside the spinal cord, probably at the first synapse. Thus, its 
incidence at the synapse Ra—Pa and at R—P would explain 
its restrictions, as far as we know them, in the scratch-reflex. 

The local fatipe of a spinal reflex seems to be recovered from 
■with remarkable speed, to iudp by observations on the reflexes 
of the limbs of the “ spinhl ’’dog. A few seconds’ remission of the 
stimulus suffices for marked incomplete restoration of 

the reaction. In a few instances there may be seen return of a 
reflex even during the stimulation under which the waning and 
disappearance of the reflex occurred. Ihe exciting stimulus 
has usually in stich cases been of rather weak intensity. In the 
writer's experience these spinal reflexes^ fade out sooner under a 
weak stimakis than under a strong one. This seeming paradox 
mdioates that under even feeble intensities of stimulation the 
threshold of the reaction gradually rises, and that it rises above 
the threshold value of the 'weaker stimulus before it reaches that 
of a stronger stimulus. The swatch-reflex which has ceased to 
be elicited by a weak , stimulus is immediattiy evoked—often 
without any sip of fatipe in its motor response—-by increasing 
the intensity of the stimulus applied at the same electrode. 
The occurrence of fatipe earlier under the weaker stimulus 
than under the stronger also shows that the fatipe consequent 
under :the weaker stimulus taay often be, rekitively to the 
prodmtien of the natural iisdiiarge, gftater than when a stronger 
stimukH is-employed. This, which has been of frequent occur¬ 
rence in the writer’s observations on the leg of the "spinal” 
dog, if obtainis^ widtiy in reflex' actions, has evident pactical 
importance. 

It is easy to avoid in some degree the local fatipe associated 
wflh excitation of the scratch-reflex from one sinp;leBpotinthe 
skin by taking advantage of the spatial summatmn of stimuli 
applied at difierent points in tbereGeptive field. When this was 
done a curious result met the writer. The provocation of the 
reflex has been made through ten separate points in the receptive 
field, the distance between each member of the series of points 
and the poiiit next to it being about four centimetres. Each 
pxnnt is stimulated by a doufali^mduation shsck deHuered twice 
a second. When this is done a series' of I'serateh ^movements 
)» elicited, and continuesdonger than whemthe stimuli are aqiplied 
atthe.same'iaterval,'>not to succeeding'series of akin points tot 
to one peint. Thus three or foiiri&andnd beats, can be tiiohed 
iAiunttoken series.- .But the saiieS'tends somewhat abruptly 
to oeato-. If, tben^ in.spite of the cesaatioa of the se8ponse,ithe 
stiniuiationi.be rontinimf. .-without alteration during .three or 
fourminutqsarmore) thescratchingmoTempt breaiks ootagain 
from time to time., and gives ano&er series of beate, pertops 
longer tiumitfic'fbrst. These.experiments indioate tint .pi^jqsl 
pnl^zittion at tkett^matic itisottBde.ls ant.answerable foetto 
iadiag out of the aeratch-raflex. It shnws alsoi tbe complexity 
Dfthwcentral.mechaniisnnsinvcfivediBithe reflex. . TfaepbenpraO' 
non recalls tombard’a phases of briskness and fatighe injsBrict 
of recorda obtained w>m the o^ogr^. i’ 
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It is interesting to note certain difierences between tiiecessa- 
tion of a reflex under fatipe and under inhibition. Ihe reflex 
ceasing tmder inhibition is seen to fade oB without obvious 
chmge in the frequency of repetition of the beats, Or in the 
duration of the individual beats. The-reflex ceasing undn- 
fatigue is seen to show .a slower rhythm arid n-shiggish course 
for 'the latter beats, especially for the terminal ones. 

Among the sips of tetipe of a reflex action are several sug¬ 
gesting that in it the command over the final common path 
exercised for the time being by the receptors and afiterriit path 
in action becomes less strong, less steady and less accurately 
adjusted. Under prolonged excitation their hold upon the final 
common path becomes loosened. This'view is supported by 
the fact that its connexion with the final comman path is then 
more easily cut short and ruptured by other rival arcs competing 
with it for the final common path in' question. The scratch- 
reflex interrupts the flexion-reflex more readily when the latter 
is tired out than when it is fresh. 

In the hind limb of thespinal ” doe the extensor-thrust is 
ineliohable during the flexion-reflex. That is to say, when the 
flexion-reflex is evoked with fair or high intensity the writo- has 
never succeeded in evoking the extensor-thrust, though the 
flexed posture of the limb is itself a favouring circumstance for 
the prtouction of the thrust .if the flexion be a passive one. But 
when the flexion-reflex is k^t up by appropriate stimulation 
of a single point o'ver a prolonged tiine,so tlurtit shows fatipe, 
the extensor-thrust becomes again elicitable. Its elicitabiiity 
is, then, not regular nor facile, but it dom become obtadnable, 
usually in quite feeble depee at first, later more powerfully. 
In other words, it can dispossess the rival reflex from a common 
path when that rival is fatigued, though it cannot do so when 
the rival action is fresh and powerful. 

Again, the crossed extenskm-reflex cannot inlubit the reflexion 
of the flexor-reflex under ordinary cisoumstances if the intensity 
of the'stimulation of the competing arcs bcapproximately equal; 
but it can do so when the flexion-reflex is tired. 

The waning of a reflex under long-maintained excitation is 
one of the many phenomena that pass in phyniolagy under the 
name of fatigue. It may be that in-this case the stMiailed 
fatipe is really nothing but a neptive induction. Its place 
of incidence may lie at the. synapse. It .seems a process elabo¬ 
rated and pnserved in the selective evolution of. the neural 
roaohinery. One obvious use attaching to it is the prevention 
of .'the too prolonged continuious use of a common path by 
any one rec^tor. It precludes one receptor from ooonpying 
for long peri^ ah effector oipn to the exclusion of all e^r 
reoeptore. It prevents long emitinuous possession of a common 
path by any one reflex of considerable intmisity. Itfavoursithe 
receptors taking turn about. It helps tO'ensure serial variety 
of reaction. 1%e organism, to be successful in a million-sided 
envinuunentt must ih its reaction be many-sided. Were it .not 
for such so-called fatigue, an orpnism might, in regard-to its 
receptivity, developan eye, atim eac;.caria mouth, or.* hand or 
leg, but it -would todly develop the marvellous congeries of .all 
those various sense-oigans-which it. is actually found -to possess. 

. The loosening of. the hridupon the .common petit by Bc^called 
fatipe occurs also , in potto'other .than ithose-. leading, lo 
mu^e and .effector organs.'- If instead of'motouieffeotaaensusd 
ate examined; anitlDpuS''pheiK>meim.a]ie obs^ed... An visual 
image is more readily iidwbtted^by.Aicniapetingijfliage i&.the 
same visual, fitidcwhtoiit liuiactto fen apnie time ithan when it 
is first pemeiyed.^.>|Iacdeiiigall)j / ' ■ ' 

• One point, on'Sipritm gitouads,'tta-aBfrural«m)Mia^y fsemtto 
"principle oithe«omlmQhlpath,’.’(to indicatedday tfab aiptrimental 
findinp rriative to thh tondeneeiiof .fBtiguei . '. ..The'rOfiexMas, 
each hiohainof neuronm,.GainOwip m. their'^coufseiita^^-as: to 
iiBpinga'upon'and>caRjioiBi'.inilinks^Rettranet)itora]Don>1io,whole 
varied' poiqB^riu 'oti^JuipKli, th^iDonjqin 40 iiortmmlfaSts, 
This" amDgemfant imtopates' hii ttoi'itosMrergfBsefrt^teMsiy 
Beparately'SwisiiQ'vasidmtheifiaigl effesmitfroQttntorone-. -Sihis 
j neuroaeitousftosu tfaersatrunfent formiifly difiireBbfltflntai^ 
, arid'acts. >Et istresponsive to themi'in ’'Htri(lHBihpti>m'se(§iiA 
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vaneas grades of intensity. In accordance witk ithh, it seems 
from lexperimental evidence to ibe relativdy itidefaligablei It 
thus satisfies a demand'that the principle of the common-path 
must make regaidingit. m.i : -u r:. 

Inthetcansition front one reflex to anothBr<a final common 
path changes hands and passes from oneimasterfioiMiother.' lA 
fresh set'of afierent arcs becomes dominant.on the 
latmlty. gupersessitm of one feflex' hy the next. Ctf all the 
conditions determining which one of competing ireflexes! shall i for 
the time being reign, oher a final Comnson path/the intmiity^ 
reaction of the afferent arc itself relati'vdy to itbat of 'its rivals is 
probatdy the moBt< powerful.. An afierent are .that 'Strongly 
stimulates is caeteris paribus man^likely to capture the common 
path than is one excited feriily. A 'Stimuhis can establish 
Its rcflex.and inhibit an opposed one if it have iirtensity. This 
explains why, in order to produce^examples of sp^l inhibition, 
recourse has so frequently been made in past times to rirong 
stimuli. A strong stimulus will inhibit a reflex in prt^ess, 
although a weak one WiU faiL Thus in Golte’s inhibition of 
micturition' in the " spinal ” dog a ftreiUe squeeze of the^ail 
will do it, but not/ in the present writer’s experience, a w«^ 
squeeze. So, likewise,:suiy condition which raises the exditabiiity 
and responsiveness of a nervous arc will give it power to iifiiibit 
other r^exes, just as it would if it were excited by a. strong 
stimulus. This is much as in the heart of the Tunicate. There 
the prepotent spot whence starts the ^stole lies from tiueto 
time at one end and from titne totime at the other. The pre- 
potesit regionat one end which usually dominates the common 
path is from time to time'displaced by local increase lOf 
excitability at the other under ilooal disibmionof the blaod" 
sinuses thine. 

In judging of intensky of stimulus-titeisitoation of thes^ulus' 
in the recepUvefield of the 'Uaflexihas to be remembered. One 
and the same physical stinnilns will be weak if applied near the 
edge of the fidd/ though strong lifiappUedito-tto focus of the 
field. 

Crossed reflexes are HSUSilly lies*) easy to provoke, less reliable 
of obtainment,.and< less, iatense tban are ^ect: reflexes. Con¬ 
sequently we find crossed reflexes usually more aasily inhibited 
and replaced by dircfa reflexes thian are these ilattn . by those 
former. Thus the crossed steppingireflex is eem^ Te^acad by 
' the soratchrreflex, though its stnnulusibe continuedlali.the time, 
and though the scratch-reflex itsdf. is nota,Very potent r^ex-. 
But the reverse can occur with, suitably adjusted intensity'of 

c timiili. 

Again, the flexion-refime. of ithe dogiSnleg. u, wben^ 
develop^, accompanied by extmuHon in the opposite leg. .This 
crossed extenscH* nwventfnt, though often.very vigseous, he 
considered as an accessory'Ond'weaker parhof ths 'wwlsifaSex, 
of 'Wh^ the prominent p^ « flexion of the homonjmouslimb. 
When the flexion-reflex is (testable poorly, as, for instanee, in 
spinal shock or under fatigue or weak excitation, thescrosssd e*- 
tensism doesinot aooompany the<homonymousiiexionrandtdoes 
not appear. But, where the flexion-reflex is Wjdl^developad, 
if not mer^i snoibut Amk-fset be stimulated swRiltaineously 
with stimuli af.fairlyi<eqwel intessity, steady,flemon at kmw, 
hip and apklS' results ini AmA limbs, and extension occucs in 
neitherlirob.' The.cDntralat«ralpart of each.refliex ja inhibitad 
Ijy the iomolatetal flexion of eaw s^lex- An oth« .vwds,, the 
more intense ipart ofleanfit r^eniobuims ^sesskm cfutbafinsl 
qomunon paths ah ^ lexpensa, «f the less intensetpottjoR of 
reflex. Bat if.'ihe'inteqshy the etimuHvSWipUed ito.;tha-^)it 

and left-feat be not eMy enouvi balanced^.the crossed axtenr 
sjoniof the a?flex,iexoit«d!% the steonger stimBlws,i».loi^ to 
nnelu^ wen the homci^mioui flenmn (thati the 
^ouM and would othea^e woka fpomi the,, leg to wl»ph.4t is 

appisad^i •„!l .wi;!'".'! .'I ."/'.M'f'; 

.,jit,.wa» .pointed wfiabpgji^thshiin *. rwmheni'trfi cases,'.we 
tsaiwf(SSWW>4,'0»Stroliiafillhq/fl}»ti€i^m(W!pa|h<FCHir<m»ow 
aSffwat'Wc' Wisnothw The djr«ption.4jt^.waRS- 

ference can caelms ^ri4»«|ih*i;easi}y.igoverned hyinwhwg. the 
stumstafionipf this reswtor, nrnt>int imeptfig-'ehe .aiore intense. 


A factor largely detenniinng' whether a< reflex succeed anether 
ornot isthereforeiutenaitO'Of.mimuhis.' 

' 4 . A fourth mam'drtenninaHl!‘fQpiithe issue of the'iconflidt 
between rival reflexes 'secms'the funcrienalepecies of the reflexes. 
Reflexes iiutiated from a species*.^ of'receptor ^pa- ' sptabi^' 
ratus that may toe termed Hoei>etptm‘ appear to n«mib i ■ 
particularly daWmte the majorityAf'theffriialnconwflon palths 
issuing -from, the spinal cord. In We' aimplw isensationg we 
experience .from- various kinds of stiiOUliKap^ed to oar Ain 
there can be distiilguished those of touch/of looW, of wmnth 
and'.of ipain. The stdequate stimuh for iriie<'flntwnentienBd 
riureeiof these areoertainfydiflierent; mechanicalifUiBiuK, apfflied 
above a certain'Speed, whids defaimlbe3raud -»<aertak> d^ee 
the resting contour iri the Ain surface, seem to constitute 
adefuaie stimuli for toudb' i Similarly Ibbe'coolmg or raising of 
the local temperature/ wheAtr by thermti conduction, radix- 
tioa, &c.,!are'/nfeyt(a<r,ffn Ae cold and'warmA'sensations, ‘The 
organs ifor thme Aree sensations have by stigmatic stimuli been 
traced to separate and 'disaeto'tiny spots in the Ain. Imregard' 
to ekin-psun it la held by competent observers,. noteWy by y, 
Frey and! Kiesow,'that Ain-pain likewise is referable to certain 
specific nerve-endingsii. In evidence .of' Ais'.it' is urged-that 
mechanical stimuli ia^fdiod'at'certain plaees excite sensations 
which from their very tfaresheU upward-posSess unpleasantncm, 
and, as ithe.intensityiwf' Ae sAnuius' is mcreased, cuhninate 
in .*1 physical, peim” ^ Thedsmsactian!excited -by a''OuehanAl. 
stisaahssapfflied’to o' fouAppoti daes-not-evcicepamj however 
iiitBnBe)y.a{^ed, so kmg «9 Ae-stimulation is oonfinA to Aw 
touch-spot. The threshold lyalBeof tnfetBuitrai stimuli for toiidl'^ 
spoils A mgamUdi lower lAairi'it.is. for painwpota/and-cgia'vwstiy 
tiu threshold 'value'of riedtrical-Aimuli for .’touAtspote'isnir.' 
general higher thanitisforjAiespiits yielding pain. SiffiilAly it 
ill said AM stianilacionef e coldilspat or of a -wann spot does, 
net, however intenA/evoke/ao king >aa confined tw Aem/iehsa- 
tioiuhnf'painfidiqiiality. iButi pain-mn beiexcited not.-on^iby 
steongimeAaitioal sttoaii‘ andtoy'eleptrical .stimuli)'bdt 
cold and by warmth, Aon{^ the' threshold vaiuel of .AaA 
latter stiahuli is higher for paiw.than for cold'had warni'^ott: 
I'fiiAess! .observatiens prove correct Aere exist, tlMraore) 
numerous iqiecific outaneous nerve-fibres evAing -ptam, i '.hi-/. 

A dHficuity here is that seneiny nave-endings wh'uAidfy 
proirided' wiA sense organs . which Iowa’ thcir'.AmdiiMidoF 
stimuli. ef onepartteular kind While raising it for «timuli of laU 
ether kinds; but these.pain-aiAn^ ini,the Ain seem' ahmisc 
equally, excited.by stimuli Cf euAdherent modesasmechamcal/ 
Aermali .conductive, AaBsal radiant, Aankxd tmd eieotrieal/ 
That is, they appearnmirritM.receptors.' i.BBt"it.ia.A'.be,^ 
marked. t^t-Aese agmts, regarded ted excitants of sUa-pafin, 
have aU.aicartainiGhuaoter in coimnop, lumelyi Aia/AatlAey 
became.eAgMiUe as.excitants of ipMhfiwbeniiAey'ore .ofuhqab 
mtensky.M, AraahMu.riamagr .'fSMAe,'Siltni>.. Apd .we .maymete 
about Aese excitants Aat Asylare.afi'aiisilftvmlrm nenbrnbeti 
applied'Airihked nerve dliwcflyi.i:lfow4theM aieicertaiarAm 
suwee. from whiefa, according itoi most obsemert;' pidn kiAp 
tally specie^«f sriuwtiimtAMicha.lM iWoked. Acgfid/ 

for, instMVte, lOfl Ae,.surface of itfac, oomea—«,modifieili piaav.«ii 
sfeim i.Thh 'Oi Ae cornntitayea^ m itaiqpilflAliuih 

qeBvcreBdingi.ol butieneActphcfiogiGalJiindl; AM i^'nie eflfiitg 
fay. naked nervefibdls Aat paw, up among .Accn^iAtlial.deltoa 
Similar nanfe-endiiBga exist .ako in Ae .'epideMms genhm^ 
It, may /Acrefore, beilAat ,Ae. nerve«ndisigm aubaarving ‘.skiA 
pl^.«rai {ilee!i naked .dAvtaendiagS/ .and -tfaciwlMBncci iof iAqI 
hig^iieyelmd'Hpecialtaedtcnd-ai^ inicceuiAion'witbiAam 
mnyrcei^Jlain-iAniri fasrly-equA 'amedattMtyi.Atamrcmuanaliy 
wjA range of idtSerent kuuk ofiatimiBki.^ Inatead'ifl'itoubiaato 
kindroll stimuljii!'li«tog.A«r.tideqAtotaxcitiint/Aey!jaBiyihe 
mended gatadhJlAl A:a!whQlh.gito«p,M'«diBitatota^ »lgroii|ft«f 
liWiin!irelatioa<'to>.iAc orgasnfipn^uwiWAre 
cnmiMin-tR ajB its coMpoq^t/ aaAely/.«'aa(w«sw chiliMt«|l>v, i 
,-..,]ljl^,^Aiahi>ity W uariAs kinds, fsf.mctikMiicaidaMd oAes 
dtwwgn.inia'Wbrld ihtMti«{^b dang^Mnid whiAithemdinfidfial 
and ,specias,have.Aviip Aeol May in lAanrtruggle fiie exntancB) 
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we may regard noououa stimuli as part of a normal state of 
aSairs. It does not seem improbable, therefore, that there 
should under selective adaptation attach to the skin a so 4 o-say 
spteifU sense of its mm injuries. As psychical adjunct to ttm 
reactions of that apparatus we find a strong dispteasuiable 
effective quality in the sensations they evodte. This may 
per^B be a means for branding upon memory, of however 
rudimentary kind, a feeling from past events that have been 
perilously critical for the existence of the individuals of the 
species. In other words, if we admit that damage to such an 
exposed sentient organ as the skin roust in the evohitionBry 
hirtory d animal life have been sufficiently frequent in relation 
to its importance, then the existence of a specific set of nerves 
for skin-pain seems to c^er no genetic difficulty, any more than 
does the clotting of blood or innate immunity to certain diseases. 
That these nerve-endings constitute a distinct species is argued 
by their ail evoking not only the same species of sensation, but 
the same species of reflex moveraoit as regards “purpc^e,” 
intensity, resistance to “ shock,’’ &c. And their evolution may 
well have been unaccompani^ by evolution of any specialized 
end-organ, since the naked free nerve-endings would better 
suit tte wide and peculiar range of stimuli, reaction to which 
is in this case required. A low threshold was not required 
because the stimuli were all intense, intensity constituting 
their harmfulness; but response to a wide range of stimuli of 
di^ent kinds was required, because harm might come in various 
forms. That responsive raufe is supplied by naked nerve itself, 
and would be cramped by the specialization of an end-organ. 
Hence these nerve-endings remained free. 

It is those areas, stimulation of which, as judged by analogy, 
can excite pain most intensely, smd it is those stimuli whiiffi, 
as judged by analogy, are most fitted to excite pain which, 
as a general rule, excite in the “ spinal ’’ animal—where pain 
is of course non-existent-rthe prepotent reflexes. If these are 
reactions to specific pun-nerves, this may be expressed by sa3nng 
that the nervous arcs of pain-nerves, teoadly spring, dominate 
the ^inal centres in p^liar degree. Physical pain is thus 
the psychical adjunct of an imperative {wotective reflex. It is 
preferable, however, since into the merely spina] and roflex 
aspect of the reaction of these nerves no sensation of any kind 
can be shown to enter, to avoid the term " pam-nerves.” Re¬ 
membering that the feature common to all this group of stimuli 
is that th^ threaten or actually commit damage to the tissue 
to vdiicb they are ^iplied, a convenient term for application 
to them is nocuous. In ^at case what from the point of view 
of sense sere cutaneous pain-nerves are from the point of view of 
refien-aelion conveniently termed noei-eeptive nerves. 

In^ the competition between reflmces the noci-eeptive as 
a nile dominate with peculiar certainty and facility. This 
eaplains why such stimuli have been so much used to evoke 
reflexes in the spinal frojj, and why, judging from theih, such 
“ fatality’’bdo^ to spinal reflexes. 

One and the same skin surface win in the hind limb of the 
spinal dog evoke one or other of two diametrically diffisreitt 
Ibexes acemding as the mechanical stimiiluB applied be of 
naxmui quality or not, a harmful insult or a bucrmless touch. 
A needle-prick to the {flanta causes invariaUj' the drawing up 
of the limb—the flexion-reflex. A harmless smooth centaJct, 
oB ^ke other hand, causa extension—the extensor-thrust above 
described. This flexion is Hierefore a noci-cep1!ive rrilex. 
But the icratch-re&x—whidi is so readily evok^ by simple 
light IrritatHm of the skin of the shoulder— 4 s relative^'mildly 
nori-cepdive. When the scratch-reflex ^and dte flexion-r^ex 
are in obmfMtition fw the final neurone common to them the 
' flexion-feflex more easily dispossessa the soratch-reflex from 
the final neurone than dpa the scratdi-reflax the flexion- 
teflffi. If both reflexn ate frerit; and the stimuli used are such 
t^ iwdien employ^ s^atelyi mioke'reflexa reaftec- 
tive^srith some intensity,in my experieHce it is the'flacW 
reflex tint is usoiilly pnpotont. ¥etjf,w 4 ^t' 1 ^ ‘flexion->rrilex 
ifibciwnaderately cvolM’by att appropriaithstimnlus of weak 
nten^, a strosgifsiinuhif'imtaible for producing the scratrii- 


reflex is applied, the steady flexion dne to die flexion-reflex is 
replaced by the rhythmic scratching movement of the scratch- 
reflex, and this occurs though the stimulus for the flexion-reflex 
is maintained unaltered. When the stimulus producing the 
scratch is discontinued the flexion-reflex reappears as briore. 
The flexion-reflex seems more easily to dispossess the scratch- 
reflex from the final common paths than can the scratch-reflex 
dispossess the fiexion-refiex. Vet the relation is reversible— 
by heightening the intensity of the stimulus for the scratch-reflex 
or lowering tlwt of the stimulus for the flexion-reflex. 

In decerebrate r^dity, where a tonic reflex is maintaining 
contraction in the extensor muscles of the knee, stimulation of 
the noci-ceptive arcs of the limb easily breaks down that reflex. 
The noci-ceptive rrilex dominates the motor neurone previously 
held in activity by the postural reflex. And noci-ceptive reflexes 
are relativdy Kttle depressed by “ qiinal diock.” 

Noci-ceptive arcs are, however, not the only spinal arcs 
which in the mtact animal, considered from the point of view 
of sensation, evoke reactions rich in affective qu^ity. Beside 
those receptors attuned to react to direct noxa, the skin has 
othars, concerned likewise with hinctions of vital importance 
to die specia and colligate with sensations similarly of intmse 
affective quality; for instance, those concerned with sexual 
functions. In the male fi-og the sexual clasp is a spinal reflex. 
The cord may be divided both in front and behind the brachial 
rqgion without intmupting the reflex. Experiment shows 
that 'from the spinal male at the breeding season, and also at 
other times, this reflex is didted by any object diat stimulata 
the skin of the sto'nal and adjacent region. In the intact 
animal, on the contrary, other objecia ffian the female are, 
when applied to that region, at once rejected, even though they 
be -wrapped in the fresh skin of the female frog and in other 
ways mue to resemble ’the female. The development of the 
reflex is not prevented by ranoval of the testes, but removal of 
the semintd reservoirs is said to depress it, and their distension, 
even by indifferent fluids, to exalt it. If the skin of the sternal 
region and arms is removed the reflex dow not occur. Severe 
mutilation of the limbs and internal organs does not inhibit 
the reflex, neither does stimulation of the sciatic nerve central 
to its section. The reflra is, however, depressed or extingubhed 
by strong chemical and padiic sthnuli to the sternal skin, at 
l^t in many cases. The tortoise exhibits a similar sexual 
reflex of great spinal potency. 

It would seem a general 'rule dmt reflexes arising in species 
of receptors which considered as sense-organs provoke strongly 
affeetice sensation caeterb paribus prevail over reflexes of other 
species when in cempeHHon tmiffi them for the use of the “ final 
common path.’* Such reflexw override and set aside with 
peculiar facility reflexes briongin^ to touch organs, muscular 
sense-organs, &c. As the amsatiom evoked by these arcs, 
e.g. “pains,’’ exclude and dominate.concurrent sensations, »> 
do the reflexa of thae arcs prevail in the competition for 
possasion erf the common paths. Ibey seem capable of pre¬ 
eminent intmsity of action. ^ 

Of all reflexa it is the toiflc reflexdS'/e.jgi'pf ordhu^ posture, 
that are in the writerb expetienoe the tnoib aarily interrupted 
by other rrilexa. Even a weak stimulation ot the noci-ceptive 
axes aiisii^; in the foot often suffica to lofMb or abolish the 
knee-jerk' or the refine extensor tonus of m elbow or knee. 
K various species erf rrilex art arranged) therefore, in their 
order of potency in w^rd to power ttt ilitemipt erne another, 
the reflexa iniriated m rtceptors wMeffi conside^ as sense- 
organs excite sensations of strong i^oerfive quriity fie at the 
upper end of the scfile) and the reiflexa that ore uiswenble 
for the postural tonus irf kkeleCa] ntasdes lie at the low«- aid 
offhesi^. Chie grtitfkinctiem of tile tonic reflexa b tomaifl- 
tain habitual attituda and posture!. They form, theretow, 
a hervons badeground of biitiVe equilibrium. It b of-obvious 
atbrantsfe that this eqnflibrium should be easily ujnet, so 
that the animal' may rnspond agflriy to the passing events ttat 
break upon it as inttreurrefttBtiBfnH; ' 

Jtefl<f/r.>--fntan$ity ’of stimulation," fatigue and freshnets, 
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<pmal induction, functionid ipecietof refloc, are aii, therefore, 
physiological fakors influencing the rcentt of the interaction 
of reflex^ares at a oonunon path, it is noticeable that tiiey 
all resolve liiemBelves ulthuitely into inttnsity aj rtactioH, 
Thus, intensity of stimulus means as a rule intennty of reaction. 
Those species of reflex whidh are habitually pr^otent in inter¬ 
action witii others are those which arc habitually intense; 
those q>ecially impotent in competition are those habitually 
feeble in intensity, «.g. skdetal muscnlw tone. Hie tonic 
reflexes of attitude are of habito^ low intenaty, easily inter¬ 
fered with and temporarily supprnsed by interourrent reflexes, 
these latter havirg higher intensity. But these latter suffer 
fot^e relatively early, whereas the tonic reflmes of portute 
can persist hour after hour with litrie or no signs of fatigue. 
Fati^e, therefore, in the long run advantageous^ redresses the 
balance of an otherwise unequal conflict. We can recogn^ 
in it another agency working toward that plastic alternation 
of activities which is diaracteristic of animal life and increases 
in it with ascent of the animal scale. 

The high variability of reflex reactions from experiment to 
experiment, and from observation to observation, is admittedly 
one of the difficulties that has retarded knowledge of them. 
Their variability, though often attributed to generk conditions 
of nutrition, or to local blood-supply, &c., seems far more 
often due to changes produced in tM central nervous mrgan by 
its own functiond conductive activity apart from fatigue. 
This functional activity itself causes from moment to moment 
the temporary opening of some connexions and the closure of 
others. The chains of neurones, the conductive lines, have 
been, especially in recent years, by the methods of Golgi, Ehrlich, 
Apathy, Qtjal and others, ridily revealed to the microscope. 
Anatomical tracing of these may be Ukened, though more 
diflicult to accomplish, to tracii^ the distributioR of blood 
vessels after Harvey's discovwy had given them meaning, 
but before the vasomotor mechanism was discovered. The 
blood-vessels of an organ may be turgid at one time, c^ 
stricted almost to obKtwation at another. With iJie conductive 
network of the nervous system the tempral variations are 
even greater, for they extend to absolute withdrawal of nervous 
influence. Under reflex inhibition a skdetal muscle may 
relax to its post-mortem leng^, s.s. there may then be no 
longer evidence of even a tonic influence on it by hs motor 
neurone. The direction of the stream of liberation of energy 
along the pattern of tho nervous web varies from mmate to 
minute. The final common pa& is handed from some group of 
a phu class of afferent arcs to some group of a minus c^, 
or of a rhytihonic class, and then ’back to one of the ]Kevious 
groups agdn, and so on. The'Conductive web changes its 
functional pattern with certidn limits to and fro. It changes 
its pattern irt the entrances'to common paths. The changes in 
its 't>(tttem occur there m virtue of infraction between rival 
refleoces, ^' interference.” As a tap to SL'kaleidoso^, so a new 
sthnulUs that Strikes rile receptive surfaces causes in riie central 
otgun' h shift Of functiomil pattern «t various synapses. The 
central ergan is a rut networic Whose liUes of condUcrim follow 
a’certhin scheme of paitterti, bUt'Odthin' that pattern the details 
of connexion are, at the entrance .to eatSi common path, mutable. 
I^ grey iuatter may :he compared with a teUpbone exchange, 
whore, froia moment to moment, though the end-points of the 
eyetam fee-fixed, the co^tximis. between startie^points and 
teim^.^mte. are, chmiged to spit requirements, u 

the dunerional p<Hnt8> ore shifted at* meat railway Action. 
In order to rea&K tiie''exchaitgo «t wsnty one must add: to its 
dqr^-^tiid Jilah the tOnijp^ 'datum that within eertun 
i^|m ^cknoto^ehs Of .tfie fiktiiiflft tci,hndj^ from n^utie 
tOiiniaBtc.. An example is the. '^eea^pcal innervarion ^ 
antagoiUBtio-muBdes-krinH one miisdy of'^tha antagunistic 
co^ 'fr rimnirii'hrto acrion ;l^ othtfriis thrown out of ocrion. 

aat^ 

ruarieimmiu tdMrfarowhero^nqr onbouebupon the satna final 
coinnon:palthi;"AiMl that genoralinde is iMit of .the general 
pMiki^e > df' the htiitihd friteractiOn'of' reflexes that impinge 
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upon the same common path. Uniiie m/lexss km sueesssivs 
but not simidtaneous uss of iks ammon polk; like njUxtstnutuaUm 
reinforce each other on their common path. Expnused teleo¬ 
logically, the comenon path, aUhough oconomically subserotent 'for 
many and various pur^ses, is adapted So serve but one pwrpose 
at a tune. Hsnee it is a cthordintding meehanism and preoeetSs 
confusion by restricting the ttse of the organ, its minister, to hit 
one action at a tims. 

In the case of simple antagonistic muscles, mui'in the instances 
of simple spinal reflexes, the shifts of ooikuotive pattern ^ due 
to interaction at the mouths of common paths ere of imt, small 
extent. The co-ordination covers, for. instance;'one limb or a 
pair of Umbs. But the same principle extended-to the reaction 
of the great arcs arisii^ in the proiicient receptor iotgans of the 
head, e.g, the eye, which deal with wide tracts of muteniature 
as a lohole, operates with more mnlt^ilex shift of the! conductive 
pattern. Rdeasing forces acti^ on the brain ifrfen moment 
to moment sW out from-activity whole regions of the nOrvtms 
system, u they conversely call vast other regions iato p^. 
The residtant sin^eness of action from moment to -moment it a 
keystone in (fle construction of the indmiual vduse unity it is 
the specif ofiet of the nervous system to perfect. The interference 
iff ukike reflexes and the alliance of like reflexes in their action 
upon dieir common paths seem to lie at the . very rOot «f the 
great psychiori proceu of “ atttention.” ■ ' a. i' 

The spinal cord is not only the seat of reflexes whose '''Oenfees ” 
lie whoUy within the cord ksetf; it supplies also conducting 
paths for nervous reactions initiated by impulses derived from 
afferent spitial nerve, but .involving mechioisms situate alto- 
getber headward of theiconi, that is to say,in riie brain. Many 
of these reactions affect consoiousneu, oocaskmiiig -souations 
of various kinds, fri regard to -the part pkyed by ipimd -oen- 
dttction in subserving-these sensual reactions’a iqnatian «f. 
pracricid rather 1^ theoretical important hu been as yet the 
chief aim of inquiry. The mquiiy has been in faOt adwtherthe 
impulses concetned in evoking tiie varioosispecies -of sensotiem 
follow in their headward course along the cord certain diseicte 
paths occupying separable fractions-of the crou-arca of the cord, 
and if riiey ere thus ctmfined'to’discrete paths m what 
ofthe cross-feea of riie cord do these parts tie. ' This loca l i iw- 
tion ” problem huu yet been almost the solepreblem attacked, 
and therefore, despite its limited scope and interest, -^ resuhi 
attfened in it may be bririly mentioned hwe. 

loceMMotion.—’The sensatioiiB usuatiy grouped nndcr the 
name of touch’ may with advantage, as shown I7 Head, he dis¬ 
tinguished from the point of view vi their- practical elicitatim 
into superficial and deep. The former of these are referaMe- 
to atim iilatinn of sSeKnt uervc-fibres distributed Bctuaitiy to 
the skin,-the latter-tostimiilatkn of deeper afferents-subjtmnt 
to the skin. The toudi-fibtes brionging to tlie-Skm propw are 
fur^er subdiriinble, as Head-has shown, into two kteds.- One 
kind, the ptolopatkic, yield senshtkms so suffused-with’dlsagree- 
aUe affeetive! Wne (skin-painy that they may fw the ’present 
purpose-be coniiiderfet pun-nerves, and the desa^tion-m-ltiufr 
spirnd coniMScitnu be ruegated to the pwimph deali^-with the 
sp^ pfeh fbr pfen. The other kind, the ipierilic, un’4boK 
which react to tuf^ble Stfrnnii apptied; euriT h^^sfraiting 
the skfri with a loOie pledget of ecttwi wool or-the’Ught touohii^ 
of the tidli with a pin’s head or a blunt pencil &int. DMp 
touch, on the ether l^d^lnvblves afferent nerve fibres-supplied 
by nerWB-tdinkS'not-itlhsMd as cutaneous, hut pWbdbfy ^g^ 
muscular in the sense that they- nm to musdles and eontain-VidO 
by side the kfferent fibres in ipiesticn 'and tthfr!efffeait'n«r»a- 
fibres causing mufeUhr Oontractfon'.- Head lias ^ughtfrrw^' 
dear-’cWidenM-’that -though'lfie afferent-fibres iuhBer«ii^‘the 
epidfrle tachial sense of rim skin attdd^ tOudiof-etfbcfttaieequt 
or%ui rmr ’so'•^fehte’h'oMrse-'^in the periphefld- neeihsj the 
Spingl fihrti' ebMritiriing'‘riie -intiainimd hakriWard’emnnhig 
pfehs from-riieee two liaids vif peifdieral'Sdufeifibres, -the 
epMCmhi^ i!he deep, to'riw hidik,’lfr t^eri^'fe^ 

(mtM’ ttwsther by iaiuiife-ef 'riie sptiniffporiU -In-riiis’senSe 
thefie k, thenffere, in the ebrd h taCtual'yiErii. - The -queetitfe 
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bf’tfatrefore, what coarse does this path follow in the cord P In 
the first plara it must be nc/ted that the path contains a synapse 
for the periphnSd neurone whether belonging to the epimtic 
tactual- group oT^to the deep tactual group ends in-the cord, 
probabty not far^ y.e. not more than four or five segments, 
from its pfawe of entrance. The rest of the headward path must 
therefore rum through one secondary neurone at least, it may be 
through a series of such arranged as a headward running line of 
reli^t< It is, however, more probable that one long secondary 
neuroaereaoliingthe bulboovos thewholeof the reimming. spinal 
partuf the trajectoryr The part of the headward-ntmung path 
formed by the intiaspinal part of the peripheral neurone (primary 
afferent neurone) lies certainly in the dorsal o^umn of the cord 
of the same lateral half as the side from which ^thC'neurone 
entered, Let in the right dorsal column if the neurbne entered 
by a spinal root of-the right side. The secondary neurone 
continumgthaipatfa lies, however/ in the ventnd .oolonm of the 
crossed'hattdf the cord. The junotion or synapse between the 
primary ;aad secondary neurone lies, of course/.in the grey matter 
of the spin^ cord. 

The upinal path of impulses which when , they reach the 
brain* oecasion pain has determined dficfly in regard to 
pain referred to the skin. The primary, affereot neurones 
bringing these impulses to the cord are the protiopathio ofiHead 
mentioned abo-ve. These,* there is much evadenoe to show, 
terminate in the greyi snatter of the-cord not far .from their 
point of entrance hfro .the cord, that it, they terminate intraspin* 
all^ nearer .their ipoint of enfrance than do the cmre^ndng 
pitmary adfrrent neurones for touch. . From the local spin^ 
gmyimatter the pain-patli is continued headwardJn-the.lateral 
whiteioolamnsoftheo^l^aepondaryafferentneurones. These 
scoondocyiafiereht .neurones run chie% in the lateral column of 
tdiccppOBito hidf-o£ tbo' (xxrdifioin-thRt 
neurones entered^ but some,tun up the lateml -column, of the 
same side as thet by which the prusary neurones entered. The 
synapse'between the pninary afferent neurone- and the secondary 
afferent neurone of this path lies iprohably :iu >the grey matter 
caUed substantia geiatmasa*of>the dorsal hoen. 

T%e spinal path taken by hhetimpulses concerned with sensa' 
tiont of heat and cold seems to agr^ closely with>that taken by 
the impaises .eabservjag .skin pain. Ihe position of the nerve- 
fibres belon^ng- to the secon^y afferent neuronea io{ the pain 
and temperature path has bom. fairly -suocesafully identified, 
with that of the.spinal tract called iGowem’ tract. The uncrossed 
portion oftbe temperature path appears, however, tohe.relatively 
smalkar ns oomps^ whsh -ita cressad portion* than is that of 
paitLui 1. 

Thera is.much mddence^t impulses ooBtributoiyrtp.f'musr 
cadar sense ” pass.headward alo))g.ithefSpu]aleord and ip thoh 
oourse remain for the most port unorotsed.. This cowisa iwuld 
is so far agree with the eoursetalran l^^tlw ii^m^iiiiwlipoatinua--: 
tiom pfi the primary afferent ineurones whidh ..form the lopg 
fibnsaidl the dorsal columns. These, we.fmowni tOrrsaTto the 
bulh>witbcut.transgressing the median phmaatiailK/.lpfadditipp 
to this naorcssed'tract there fr iumdier, .namely, .4^ offered 
by. the.dorsai cerebellar tract,, a,tract:of secondary iSeuijfmeB 
exmneoted .thto^h the grey matter of- the:Mi^Ouigr|«j^nm of 
Qerke with .primary lafferent neuroneg of, tlsa jip#ei«tetg);;ade. 
Either or bothiof these oncroseeditracts nu^y.be.the pf^ tidten. 

in,favw^f such a possMity« Wtitiie 
cannot he-oonsidered as definitely anewiSfrtdat.present, .. 

.Resides paths folkwed.,|py.heialwardTPmihg’dnptdses^ 
the spinal lOord coqtaioe patw./lfer .impul<^ .peatittg -^ong 
ithackwaofe.jfrom-thethrami. .lbem,pidhs.Me(al|i^,entirely 
in thie:t.veatrolatpad: colimps. df; (Wdn iShe-..fibre* ..pf. 
which cross, .but,fittlp-m;,^ ,CDrd. Tf^ir, 

souroe»-aEei:Varik»ts,iMiae come ft»n*>thfijlM Iwam.mid 
from . the-mid ibiam,,.mji|}, ir^ the .4vigil)iEr,,miusimaiia,, espectelly 
ininmn-ead ,m thpjantbrapoidMies, atlargeifr^,-^ th®. 

lateral rolunm (the crtmM pyramidaj trart>(pcpes,fri()mvt^ 
oonea the nsgiiiiiein.pf.itheifpre b?w, . 4 Tw.lest tract,» 


the main medium fay whkh impulses mtiated ,by iclectoical 
.stimulation of the motor Tortex reach the moto-neurones of ttw 
cord and through them influence the aeth'ity - of dm Tsl^tal 
muscles. Of theiuncticin 'of-the other tracts descending from 
the biwin into ithe leord little is known excepit that mediately or 
immediately they excite or inhibit the-spinel moto>neurones by 
various levels.- flow they harmonize one with another in. their 
action-or what their-purpose in normal life may be is-at present 
little more than oonjectuie. Sneh terms, therefore, as “ paths 
for voiitbn,” &c., ora at present too sc^matic in: .their basis 
to warrant their diecustion here, - (C..S. S,| 

-SPINEL,, a name now given to .a group of minerals, of wiiiofa 
the tprpical member i&a magnesium dominate, sometimes used as 
a gem-stone, to -which the term “ spinel ” was origioafiyMstricted. 
The name comes from the French epinelk (dimiautive of Lat 
spma), perhaps -suggested by the durp angles of the crystals. 
All spinels crystallize in the cubic system, usually in ectahecka, 
and often .-twinned as in the -accompanybg figure, which, 
is a form so characteristic as to be 
called the “ spinel twin.” The hard¬ 
ness of spinel is about that of topaz 
(8) and its specific gravity near that 
of diamond. Professor A. H.-Church 
gives the range- in variously coloured 
spinels as s'.jSs to 37115, i^ra spine) 
is colourless,, but.-most varieties are 
coloured, no doubt, m maay cases irith 
iron and probably in some witb chro-i 
mium. The deep red spinel is known 
as " spinel-ruby,” or *' roby.^piiid,” and has often been taken 
for true ruby, from which it is distinguished, .however, by 
beii^ singly refracting and therefore not dkhroic, -as wed as 
by its itderior, hardness and density. The “ balas ruby ” is a 
rose-red .spinel, said to . derive- its . name. from .Balkh, the 
capital of Badakshan .(Belaxia), where .it occurs with-robfes, 
ard was foimerly- worked, chi^y in the Shighnan valley, in 
the upper Qxus ,basin. Rnhitolle .is a spinel in which the red 
colour tends to oraage> wliilst- in almandine-spinel .it. passes 
into violet. Stones,of the-oolDurof vinegiw are,called vinegar- 
spinel. When the colour is,,blue, the mineral is known, as 
sap;Mre-epind,. and when green as-chioronspuiel, , 

The spmda used in jewelry are found mosuy in gem-graveU, 
where, however,- the oetahe^ ferm is often- wdl preserved. 
The chief localities are C^lop/iSiam and Upper-.Burma., Jn 
all these localidra theispnels aoo^mpany. the colomred corun¬ 
dums, and their cIom asepoetion with.-true jufaiea led Tavernier 
tocall spinel “.(themotherrff'rubyi”,Formerly tliens was rnuoh 
confusion between the. tworminerals, and,probably imany stones 
describedias monster rubies,-h^imibem-spinela.-..The,.gmat 
histarifi “iiMby ” set tin. the Maltew woes in,fr(Qin^f jthelmp^ 
state crown-of Engisfidiis raollyiaepinel Th|s. fi»e,st9n^,.^as 
ggvwij'to Edward: Black % Pedto-theiQrnel, kmg-of 
Castile, onthe victory athlejera,iq n-Sfif^tandjihiiraii-ldterwards 
worn by Henry Y.-i*h*he,baiitte of Agmewt, iwhen.fr narrowly 
esr^d destruction. .Vf. BsB desf^tefir-ifa 1. 
weigbing - i33ii itsrafe, enweewd- i»rith iH; fbrsiw., inswii^n, 
thim,in,the..pp»eiww.ef.,Mdy,Gwew. ....--i.*0 



AH -the iBomoMlMMs'ailMratK’lmoimi -ae tlw -grenp'oi splnetlUt, 
efiwhich spinet .w the «ype),‘ory^lise,iin-Tff|dV;itK^hsd:g,^i^ 
hams-comp ' ' . ' 


in whicH i- -_ . 

abundtmt, -Weiii- tUs-^nmaber of-ifsieaa>’i«B''ia*rtaia imismali) 
eeykmiie/firoiwthe jaliuidaf CejdoB/ bat stnnsthnee.Writteneesnanitew 
It, ocows to gaew. with e™!/* -feundiafro fr toe 

S»A ■ S 

black epifMlt'ara'gea<i^>#»«)tW hrotws-wiMa viewed.'-m -toia 
nCtiens byitraacimtted liidWii IwtioxMiAasra ((piaidiis levahn^.a. 
oontactiiBatsgaqnJjm, aWist.moUmmif.to 

M 'iikiiiea- 'ptclome/'-uiWtWWit deila> (Wyroara,'’'lMrai«iWMM 
Ihcatite oebem- imtOssfrinfref'biaekagnMe ted crysfrtejiniemtaiii 

<to)tee,r-oi*a{and:-#fli'*?Ttw>f»fr.>,)4tnhfe^ .»mp-W 



SPINELLO /ARETlMOt-^SPINNING 


mi 


lQi)n4^4i>^.gnmuUUs!«.9f :ja](OD^ «u>d :0ai>enM». U Mown «t> ti«r-; 
cynite'from tW Hercynian Fovest, A ajnc-?pHiel (ZnAlsOJ, oflcuiring; 

irlweilan, is^aittro gifinite, after Its' 
itttKWvertir ■}. a.'GtUni:-^ 'vniiirh!iit''hiH<MM> beeir't6rm<^'anietMUte 
fiom 6r. ,d«wrter, in .aUiiiMn tmitbe bcaurmuoei of 

1 :epin«Ui 4 e 

[.■9.- u-. ^ 


ainfiii^>p»ini^ralwher(sit,»(W wexpeeteil,,i-tTtki,gL , , 

includes, as its extreme me^^bers, ^gn^tP/(Fe' Fe,' O4) and! 
•ehroiMto ^cCrpj ' '.Ir/W.lt.y 

APn^lIXLO. AlRljTlAQ.(<; ij3Q-(f,,i4ao)4 Italian; painter, the 
sono{ a, Fli>t;entine named Luc(t,iwlM);liadtAken reluge in Anmeo 
in 131/? '^hen,exiled wj^ ^ re$t^ or^.phittalline party, wasj 
born^ Ar^Mo about 1330. %iinenp wfWA pupiJ of Jacopo dii 
(Wntino/.a follower of Giotto, ,and.'jbie ow^n'.style,waa a aort of 

1 *. «_•*!_ .Jl '_Al__ _J 4 .V_i. -t O’ _T_ al_U* 


linlc'bctii^n th^.schoplofG^to apd that td Siena, In the early' 
.j^ of b>s jyife be worked in Florence a« ,00 ttssirtairt fp his master 
Jacopo wbil^, painting frescoes .ip tbe cburch of .the Carmine ,a^: 
m.StAM^ia NoyeUa. Betweeit, rj6o and 1^4 ke Wina ocoapied 
in painting many frescoes in andinear Ai1^*w>, ejtnort ;Ul of,which 
have now perislred. After the sack, of Arezzo in. r 384 Spinello 
returned to Florence, and in 3(387i-raS.iB .with, some assmante: 
ceverhd. the walls,and.vnult of.tne sacristy of S. JIfiniato.near 
Florence with a series of frescqes, tbe.chi^ of iy,hich represent 
scenes from the,life of St Benedict. , 7 hese_still exists thpugh if 
a.sadly restored condition;, they .are very, Qiottodike in .composi¬ 
tion, but have, some of the Siena .decorative briliumce.of colour,. 
Ini39i-i3ps Spinello was painting six frescoes, which still.remain 
on the,south .wall of the Pisan Catnpo Santo, representing 
miracles of St Pptitus and St Ephesus. For these he received 
270 gold dnrins. Amonj^ lus later works the chief are the very 
fine series of frescoes painted in *40771408. on the,walls and 
vault of a chapel in the municipal buildingaof,.Siena; these also 
liave. suffered much iront repainting, hut still are the finest of 
^inello’s existmg frescoes.. Sixteen pf these represent,the.war 
of Freijkrick Baebuossk against.therepuWie.of Venice, ^inellp 
died at Arezzo about i4to. 

-SjmbhUo'b frescoes >are.aU stroag and higtdiy decorative works, 
drawa with much spirit, and, are veiiy superior, m style to bis .]|»nel 
pictures, many of which apji.ear .,tf) he .wwe productions. 

Tlte acadrahy of Florcnc'C possesses a panel of the "'Madonna and 
Saints;" wliieh'fS eWefty intweetihg w 'it*"si^ture^" Hoc opils 
pinxrt SpinaUus Late Aiiitio frao)}-'' teasel pictunss 

v^ich are to be found in (the various galleries rof£uropegive littl«'Or 
no notion ol^ Spindlo’s ppwer as e, painter. 

SPOiBf, or SniNNST (Fr. etpinette or ipineUe^ Gtf.- 
Itsl spinetta^ names igiventin England tolall ismall keyhoaitd 
instruotents irrespectivB'of shape, having'one string'to a>ncite, 
pluoked bytmeansof a.qtiilhorp8actxtiniof>teatheri fFhelearlihst 
mune' recoTtfed' lor this jnstMimtnbiisi'davicysnbahin^! which 
occurs teithe rulhsiof the .Minnesingers-fs^onj^iand s^o'in the 
ffsMdsrhiMijfi 4 ^)i.a iMSapMservediih ttpgtond-dneal.lsbrta^ 
at Ihieiman < Xbui 4s enrichlediwitb pehiand ink skehohes; anumgst 
which !» A aedisd of .imtskil ; inatmimentit coaiprising a olavi- 
cymfaaduBVBet lreptesentei£ as thes totongularhnsttmunient figured 
by Visdut^'jmd. LuKmius,'but!>ibarpiiior wing^haped Elm thh 
lacgeriipd nuuKipeijeclbiinstniinetilt edtemnds koown-ws hatpsi- 
ch^m£agiandi(t^veoiD;ichii«ytnfael)t ' '><> .> .,< ■ > 

I 1b BsdyiltbwuaiudiitarlymodBl edispinetiwas pentagomal Ar 
hepfagemd, (and.wto'genmmlljri enokiaed in ihn ^ooter na$«',' hnm 
wmoh itidtaaitakemifbr pUfermaMes. iSosie'of'tfa&'oidest met- 
coa^pdar 3fieeiaSens.'<id*r%icontam A pentagonai;is]iiiiet;!'the 
comers iMt being filled; inv iJnstfce/'ifitbaeitttikiTiithe.reotaih^lBr 
spinets wnmimdaeiled intlUldyionitiie-iaswne'Ciriweddmg coffers, 
aadi-thc ke^kaaedt nntdl ^tmsddleKofithdticaieiry, stood, out 
fnnmthe ahtoiRaSso. wfiMduitheihgiihe JtetltofredBss it;ru'Bdtfa 
fonts wei!e 4 niBBeiin'£Bgland.>aatil the MestmiEUtidnviwbeniftfce 
transversei or iwling,lfaem .btoaonBipopBlsr ml Enghhdv Hnwwed, 
Stephen iKSecW' dnd iTbonuts^ifiifecheoCk rbeing the m>ost> drie- 
facated fing^h fliaikarEt iat .theleiKltlof :tbe aytk.anddMgiBiiiiag 
of the nStkwentury. 't.rro > 

. pSw ;W|e(.hasimiwf spmetcvsAdrgftBlMHIllA BuytUItt-ds 
ifrj>tlK:jitnar/iitiprinpildc,idlsi!|B^i4aicfdiBiBtidar<.i]ei||lwvr^ 
nUiAher Abntsiiti|siita>ea£b 4 iMe«Dd'dhe Baanner mirwira^ck they 

innSte'-'A! J.<R¥l«iis,'< 77 n"H<irilt|>r W 

.aandto;ii8tS>.ii mis liiix./.' .vrwpitrui t'cny. i" r.'t- tili.ifti'r- h 


Bi« disposed over >thei soundboard. In the spinets they run 
parallel or at an obtuse angle to the keyboard. The jadtirests 
on the hadk of the key^-iever; and woeks through a vectu)|iilar 
hfUeiOBtithrough the soundboard as the key is depressed. 'The 
qai& er pkettam is embedded.in a phsoted tongue near the tep 
■ol the ^kiiin'Boch a manner that when the' tongue is at rek 
the quill protrudes at right angles just under the string. ■ As thh 
jack Fises:the quill loatches the string and twangs it, causing 
tfaci tongue; ke{k;in place toy a bristle sprik^,"to fail ba< 4 c atid 
itlms amid the rtringion the return of ttKijaok. 1 A'little>pie«!e 
of-olothnctwg aaia'dasuper and attached to the jack rests on 
ithe stringijsthaMver thc'k^ returns to its nornud'position. '' " 

' 'Pbrthtelilstorj’'oJtheeiiinet; sBcPiANoyoa'rit.' ’ ‘ ''(K;S.) 

' SNlIHlMd (from .61 Qne. to spin, 'ct. fji^,spmKim, 

tts .Teut,. rhot is d»t, ,«• Sa^n^iWer), 

the fofjonU^ of threads fopriwng oqt, awliitwiating vanops 
fibrM, Tb^.is.,a^le evidencf ht the^satiantiquirt and 
diffusion of thgArtof spinning, %'spimiihgnecetwk|ty ptecedrt 
weaving ((7.0.) whoever sbor^nrouf niatipals have to be made 
into threads, ^ving.^.oh(8,^,t)iic primal and most univer¬ 
sal ,eroploym^^,^j( fwmlwd. .|li,tht|r irqnmins.of.imjilemeBts 
cmplcwed, in fanning,, or., spun ,threafjs,jm® fhttod wbkever 

traqes qf jjrehi^tqric man. make, ttwir appearimce. Thy simple 
spinning, api^ytjis wi^ch was use^ in the earliest ygef.cxmtiwed 
to'bje .used, l^^qijnlizyd 'ComparatjswljTteuept 

riittes, and it lom tbhmfofe be mid .that nonrt. wmch has, been 
so long and wioeV practima remained.sq unpcogressive.as that 
of spiiming. On tfiy otbpr hand* ajnopt .tbe middle of 
the 18th cenfi^, when buipan ingenuity,ihpiit^,.in earnest 
to irnprove the aji^ ijiere have tjOt b?,en d^q|ope 4 in the wlpxe 
range of mechanic^ induytries machnys ,of .gijtoter iVariety, 
delicacy, of acjllq)^ Aud mkpifo |4 productive cap«;it|y than tbo^ 

now inusefor'.spuilMPgr . .. . . • 

file prim^lve tbr^-.making unplement consisted of a wwwt 
spindle, from 9, to ji511)5 long, which ynw rounded,andrtapated 
at both extremitie.s, ^ in the.accompunyi% figure, .ifcat.tti^ 



Frimitwe spindle, , . . 

top there was ueualiy a',a«tifeb fa' which the yarn was caU|dit 
while wndtiOTing the operatktti of twisting, and Ihwer ddWA'a 
wiKiri, 'ot'Wheirve,'«iimpo8ea of a perfotlatea diskbf etay, stonfc, 
wood,H)r otber materiel was secured to^ve motnentnm‘and 
eteaidiheasito iaorotttihg'spindle. Long fibres Were ConMonfy 
aittadhedCDiardiiudf ofiwodd; Which'was beldundk thh'left arin 
of‘ the: operatbr,"tout ifiiort )fitoMs> were spun from tarded falls. 
Aftm attaobihg adihe twisted fibrrt to the '^ittdk; w rbtktoiy 
motion'wtas'given to the latter>:eikier''by' ''ifaiiii^ jt'l^ hhiid 
against HOBO 'thigh^iior byl ittsiriing it between the fingM 'and 
tifaodiirrf'tdM ir^ilui'lbimi, eifreri whii^'tbeiBbres wiifa'drhWh 
outo'W: h tmifoim'wtrand ^ 'IMthi lmndB land'converted'Ifito 
yam. ' Whed the tklreBd wato of sofifriefit shwM^h,'l:h(Pephid)c 
tims!wissiiended"b)i>'fa«atfi'a ftdi'euretoh'had'been'dlftlWtl'’'tkd 
twisttod^i after whmfa that 'pwtfewuwae ‘wownd upon the -Wudy 
of the Spfaidte;, and the' eperatimi cowtinued’ until 'die'spindle 
'Was ’filhidst 'We'qtuifttity ithbs rolled up'glveS'thfe name to a 
now'de&iito -iiioauwe'df lln««<yafa,'namely'"the ispMdfe’"’ 
OF ti 4 y 4 to yaidsr iffiispte>'as was thie ^riifittiye'iap'phrBtkiyk 
dextrimusi spiBnceretfala'pfaduce yaln M'dwieyanKiss,'MTt!^th 
hadjxklicaoy suohl af itais! seatce^ibewi'dxbeeded' by elahdtidfc 
mddeen jan|(liart«is. ''The yaine far >thd gosmmenbbP 'Ddhea 
muslins' of 4ndiK Ivefa so fiiw"(fiiat<>i'‘tti might of toVWfi'Wts 
sp«mdnt»«'*bteaBj|>eariy9S3Bi;''hsitt. Thfe lwasttWa^dlillkd 
wilftnAfaskhofialiaiBbiw spm<^ tirtrnfaohbiigger thdh'l aifrning 
flMdbjiaad adikh ' 

Sinde inali<« tdnder thyead>lkuld*ifat wirodrtieVW 

of wdsdight a’tqNBittiiiiftSfeappeiiBius.aws i^ttod'uMn a ^ 

«i lH&>w.iehirtl;-''fFheosptoidie'als Kew'dllMfa1ied{tb»,<\d'f^^ 
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luiown, the sole apparatus with which yam was spun until 
comparatively recent time;. 

The chsinges in modem spinning have bad for their object: 
x) the' providing of mechanical means to rotate the spindle, 
a) an automatic method of drawing out the fibres, and (3) 
devices for working a large group of spindles together, at spe^ 
before unattamable. 

The fimt improvement consisted in cutting a ring groove in 
the wharve, mounting the spmdle horizontally in a frame, 
and passing a band from a large wheel round the wharve. A 
rotatory motion was then given to the spmdle by turning the 
wheel with the.ktt hand. After attachi^ the filaments to 
the spindle they were attenuated with the right hand, and when 
fully twisted the thread was moved to form a right angle with 
the spindle and coiled upon it. Such a wheel has long been 
known in fodia, and from a drawing in a 14th-century manuscript 
in the British Mti.seum it is obvious that it was not unknown, 
although fv foom being in general use, in Europe at t^t early 
data. It'came ultimately to be known in England as the 
“ bobbing wheel,” and was in constant use down to the beginning 
of the 19th century for ginning coarse and fine yams. But 
fine yams reived two spinnings; the first consisted in drawing 
out and slightly twisting the fibres into what is still known 
os a roving, and bj^ the second spinning the roving was fully 
attenuated and twisted. In 1533, a citizen of Brunswick is 
said to have <^ked the aids of the larw wheel and added a 
treadle, by which the spinner was enabled to rotate her spindle 
with one foot wid have both hands free to manipulate the fibres. 

It is not possible accurately to fix the dates at which all 
improvements in 8|Hnning appliances were made; it is certain 
that many were known and used long before they were generally 
adopted. Thus the flyer, vhich twists yarn before vending it 
upon a bobbin, is shown in a drawing by Leonardo da \^nci, 
together with a device for moving the bobbin up and down the 
spmdle so as to effect an even distribution of the yam. During 
the 16th century a machine of the foregoing type was widely 
used, and came to be known as the Saxony wheel. It changed 
spinning from an intermittent to a continuous operation. 
'ITie spindle had affixed upon its outer end a wooden flyer, 
whose forked legs were far enough apart to enclose a double- 
flanged spool, and at short intervals bent wires, known as the 
heck, were inserted in each leg for the purpose of guiding the 
thre^ evenly upon the spool. This spool was loosely threaded 
upon the spmdle and one of its flangm was grooved to take a 
driving band from the large wheel, hence the spmdle and the 
spool were separately driven, but ffie fomier at a higher speed 
than the latter.. The twisted filaments were drawn through 
an eye in the. flyer, led along one of its kgs, and made fast to 
the i^I. By ofwrating the treadk the flyer twisted all the 
fibres about a oemmon axis onoe for each revolutkm, and the 
spool wound up the kngth thus spun: the thraid being slipped 
foam tooth to tooth of the heck at regular intervals to wrect 
it evenly across the spool. During the ryth century a second 
and similar spmdle and flyer were, addcd^ and these kft the 
spinner free to manipulate bne thread with her right, ^and another 
witb her kft hand. It was in this condhimi that riie most 
ad^ced form cd yam-mak^ was carried on until a great 
series of inventions revolutionizsd spinning, and laid the 
foundations of the factory system which now prevaik. 

The remaining part of the probkin wdiich lay Imore inventors 
was. to^dmw out 'masses rif paralkl fibrous materiaiy and twist 
tham..mtojuniform strands by mechanioal means. The first 
stage in'the evolution of mechanical spinnmg was eSeoted 
. fay the invantjkn of Lewis Paul, of Birm^ham, who obtained 
a patent in 1,73^, and who was assisted by John Wyatt. The 
essential featuiye of this invention consisted in passing carded 
slivers between peira of parallel rolletSk «aeh succeedmg pair 
of which mo'ved faater than the precei^ jwir; to iritemiate 
tha sliver to the ,Hqaind extents From Baal's spedfidUioa 
ri',would appear that beiattempted to tumfvtoe rolkn about 
thak hmasontal so^d veitkid axes simultanamdy, in order to 
deaki out the fibrel and twist them at one openi^. But he 


also mentions a plan for which he procured a patcht tw^ty 
years later, namely, the use Of only ant; pair roIl|ers wqrl^g 
in conjunction with a botfoin wkich drew off the thread foster 
than the rollers delivered the sliver, and coiled the thread about 
itself. The bobbin, therefore,, attenuated, twitted and Wound 
the material. Neither plan proved a commercial success. 
Thomas Highs, of Leigh, and others, laboure;^ iippn tfac problem, 
but it was left to Richard Arkwright, "a'bsfhler, of’ftiriton 
and Bolton, to achieve what bk prederoSscuy vainly stroked 
for. He obtaitted patents, ih 1769 and 1775, for a machinp 
which was subsequently known as the water-twist ftime 
reason of water-power being applied to drive it. Arkwright’s 
first machine did not contain any really new feature, for' it 
consisted of Paul's drawing rolkri, and the spindle, 'flyer and 
spool from the Saxony wheel, but the spindles'and tollprs were 
Rouped in sets of four. liter the water-twist frame was 
changed into the “ throstle ” frame, which in turn has almost 
ceased to be used. In 1829 C. Danfcrth (t797-r876), an American' 
spinner, invented a dead spindk, on the top df which he placed 
a hollow cap to serve as the winding point, and inside the cap he 
rotated a spool: a plan still used by worsted spinners. In 1828 
Mr Thorpe, also an American, invented the ring spinning frame, 
whose principal feature consisted in the substitution for the 
flyer of a flanged annular ring, and a light C-shaped traveller. 
By means of wie traiwller a thread was held in the best position 
for wmding upon a spool, as well as put under the necessary 
tension. Later inventors have so altered the construction of 
the ring, traveller and spindle that a speed of upwards of 11,000 
revolutions per minute can now be attuned. This represents 
the highest development of continuous spinning. 

WhUst endeavours were being made to perfect continuous 
spinning, attention was also directed to perfecting the ‘inter¬ 
mittent process as represented by the bobbing wheel. ’Between 
the years 1764 and 1767, James Hargreaves, of Standhill, 
invented the spinning jenny, by the aid of which sixteen, or 
more, threads could be spun simultaneously by one person. 
All the spindles were placed vertically and rotat^ from a drum, 
but the rovings were mounted in a movabk carriage and passed 
between a clamp that opened and shut bice a parallel ruler. 
After securely cWiping the rovings and attaching them to the 
spindles, the carriage was drawn out slowly by one hand and 
the spindles revol'ved by the other. The rovings were''thus 
stretched to the proper degree of tenuity, and sufficiently 
twisted. This was followed by the inward ran of the carriage, 
when the stretch of spun threads was wound upon the spindks, 
and the operation repeated. Hargreaves therefore Tetunied 
to the first principles of sphnung, namely, shnultatieous 
(hawing and twistii^. But although Ike jenny gave a neatly 
inaeasM output, it was ill adapted for Am sphhing; ■. Daring 
the years 1774 to 1779, Samuel Crtmmton, of Bolton, combined, 
in t^ muk, the drawiiw rollers of .^1 with the stretching of 
Hargreaves. But his roilers did not fully attenliote the rofongs 
before twisting them, as is the case with eontmuous «pinaii%, 
neither was stretching alone rrised-hpon. Fkomr^ mlt^aotidn 
this machine was able to spin finer and mere ekstic'tlnkads than 
any of its rivals; but for a time riie prepanriion bf suitaibk 
rovings was a source df great troiiUe; The UBmediate mte- 
quence of the detfoion of the court of King’s' Bendt, in 
to throw open to the public Arkwright’s pepanstory machin^, 
was to enormously increase 'the usefollness Of the mule. iSmee 
Crompton’s time a host of ihventoiii have laboured ito'nnder 
all parts of the muk thoroughly autom&tie; this has kd to’ many 
cha^s and addition^, but Rene of fos essential footures have 
been discarded. The inventions of Biul, Arkwright, Hargreaves 
and Cromptim an at the foundaitions Of tall modeih isyttsms 
of spinning; details rogarding them are given in the articlei on 
OlTTON-SPINNWO MaCHINKRV. •* ’ 

imoUlL, AMBSOULliAmtoa oe ifos BAUMSEa( i569->s6^), 
Spanish genual, was boritSD'^oa.in 1349. He^wastheeubrt 
son of Iffiilip Spinola, marques of Sesto and Banofirh; vai his 
wife Policena, duightnf of the prince of Salerno. 1 The fomily 
of Spinola was of great antiquity, wealth and power iit'Cletioli. 
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lQi)n4^4i>^.gnmuUUs!«.9f :ja](OD^ «u>d :0ai>enM». U Mown «t> ti«r-; 
cynite'from tW Hercynian Fovest, A ajnc-?pHiel (ZnAlsOJ, oflcuiring; 

irlweilan, is^aittro gifinite, after Its' 
itttKWvertir ■}. a.'GtUni:-^ 'vniiirh!iit''hiH<MM> beeir't6rm<^'anietMUte 
fiom 6r. ,d«wrter, in .aUiiiMn tmitbe bcaurmuoei of 

1:epin«Ui4e 

[.■9.- u-. ^ 


ainfiii^>p»ini^ralwher(sit,»(W wexpeeteil,,i-tTtki,gL , , 

includes, as its extreme me^^bers, ^gn^tP/(Fe' Fe,' O4) and! 
•ehroiMto ^cCrpj ' '.Ir/W.lt.y 

APn^lIXLO. AlRljTlAQ.(<; ij3Q-(f,,i4ao)4 Italian; painter, the 
sono{ a, Fli>t;entine named Luc(t,iwlM);liadtAken reluge in Anmeo 
in 131/? '^hen,exiled wj^ ^ re$t^ or^.phittalline party, wasj 
born^ Ar^Mo about 1330. %iinenp wfWA pupiJ of Jacopo dii 
(Wntino/.a follower of Giotto, ,and.'jbie ow^n'.style,waa a aort of 

1*. «_•*!_ .Jl '_Al__ _J 4.V_i. -t O’ _T_ al_U* 


linlc'bctii^n th^.schoplofG^to apd that td Siena, In the early' 
.j^ of b>s jyife be worked in Florence a« ,00 ttssirtairt fp his master 
Jacopo wbil^, painting frescoes .ip tbe cburch of .the Carmine ,a^: 
m.StAM^ia NoyeUa. Betweeit, rj6o and 1^4 ke Wina ocoapied 
in painting many frescoes in andinear Ai1^*w>, ejtnort ;Ul of,which 
have now perislred. After the sack, of Arezzo in. r 384 Spinello 
returned to Florence, and in 3(387i-raS.iB .with, some assmante: 
ceverhd. the walls,and.vnult of.tne sacristy of S. JIfiniato.near 
Florence with a series of frescqes, tbe.chi^ of iy,hich represent 
scenes from the,life of St Benedict. , 7 hese_still exists thpugh if 
a.sadly restored condition;, they .are very, Qiottodike in .composi¬ 
tion, but have, some of the Siena .decorative briliumce.of colour,. 
Ini39i-i3ps Spinello was painting six frescoes, which still.remain 
on the,south .wall of the Pisan Catnpo Santo, representing 
miracles of St Pptitus and St Ephesus. For these he received 
270 gold dnrins. Amonj^ lus later works the chief are the very 
fine series of frescoes painted in *40771408. on the,walls and 
vault of a chapel in the municipal buildingaof,.Siena; these also 
liave. suffered much iront repainting, hut still are the finest of 
^inello’s existmg frescoes.. Sixteen pf these represent,the.war 
of Freijkrick Baebuossk against.therepuWie.of Venice, ^inellp 
died at Arezzo about i4to. 

-SjmbhUo'b frescoes >are.aU stroag and higtdiy decorative works, 
drawa with much spirit, and, are veiiy superior, m style to bis .]|»nel 
pictures, many of which apji.ear .,tf) he .wwe productions. 

Tlte acadrahy of Florcnc'C possesses a panel of the "'Madonna and 
Saints;" wliieh'fS eWefty intweetihg w 'it*"si^ture^" Hoc opils 
pinxrt SpinaUus Late Aiiitio frao)}-'' teasel pictunss 

v^ich are to be found in (the various galleries rof£uropegive littl«'Or 
no notion ol^ Spindlo’s ppwer as e, painter. 

SPOiBf, or SniNNST (Fr. etpinette or ipineUe^ Gtf.- 
Itsl spinetta^ names igiventin England tolall ismall keyhoaitd 
instruotents irrespectivB'of shape, having'one string'to a>ncite, 
pluoked bytmeansof a.qtiilhorp8actxtiniof>teatheri fFhelearlihst 
mune' recoTtfed' lor this jnstMimtnbiisi'davicysnbahin^! which 
occurs teithe rulhsiof the .Minnesingers-fs^onj^iand s^o'in the 
ffsMdsrhiMijfi 4 ^)i.a iMSapMservediih ttpgtond-dneal.lsbrta^ 
at Ihieiman < Xbui 4s enrichlediwitb pehiand ink skehohes; anumgst 
which !» A aedisd of .imtskil ; inatmimentit coaiprising a olavi- 
cymfaaduBVBet lreptesentei£ as thes totongularhnsttmunient figured 
by Visdut^'jmd. LuKmius,'but!>ibarpiiior wing^haped Elm thh 
lacgeriipd nuuKipeijeclbiinstniinetilt edtemnds koown-ws hatpsi- 
ch^m£agiandi(t^veoiD;ichii«ytnfael)t ' '><> .> .,< ■ > 

I 1b BsdyiltbwuaiudiitarlymodBl edispinetiwas pentagomal Ar 
hepfagemd, (and.wto'genmmlljri enokiaed in ihn ^ooter na$«',' hnm 
wmoh itidtaaitakemifbr pUfermaMes. iSosie'of'tfa&'oidest met- 
coa^pdar 3fieeiaSens.'<id*r%icontam A pentagonai;is]iiiiet;!'the 
comers iMt being filled; inv iJnstfce/'ifitbaeitttikiTiithe.reotaih^lBr 
spinets wnmimdaeiled intlUldyionitiie-iaswne'Ciriweddmg coffers, 
aadi-thc ke^kaaedt nntdl ^tmsddleKofithdticaieiry, stood, out 
fnnmthe ahtoiRaSso. wfiMduitheihgiihe JtetltofredBss it;ru'Bdtfa 
fonts wei!e 4 niBBeiin'£Bgland.>aatil the MestmiEUtidnviwbeniftfce 
transversei or iwling,lfaem .btoaonBipopBlsr ml Enghhdv Hnwwed, 
Stephen iKSecW' dnd iTbonuts^ifiifecheoCk rbeing the m>ost> drie- 
facated fing^h fliaikarEt iat .theleiKltlof :tbe aytk.anddMgiBiiiiag 
of the nStkwentury. 't.rro > 

. pSw ;W|e(.hasimiwf spmetcvsAdrgftBlMHIllA BuytUItt-ds 
ifrj>tlK:jitnar/iitiprinpildc,idlsi!|B^i4aicfdiBiBtidar<.i]ei||lwvr^ 
nUiAher Abntsiiti|siita>ea£b 4 iMe«Dd'dhe Baanner mirwira^ck they 

innSte'-'A! J.<R¥l«iis,'< 77 n"H<irilt|>r W 

.aandto;ii8tS>.ii mis liiix./.' .vrwpitrui t'cny. i" r.'t- tili.ifti'r- h 


Bi« disposed over >thei soundboard. In the spinets they run 
parallel or at an obtuse angle to the keyboard. The jadtirests 
on the hadk of the key^-iever; and woeks through a vectu)|iilar 
hfUeiOBtithrough the soundboard as the key is depressed. 'The 
qai& er pkettam is embedded.in a phsoted tongue near the tep 
■ol the ^kiiin'Boch a manner that when the' tongue is at rek 
the quill protrudes at right angles just under the string. ■ As thh 
jack Fises:the quill loatches the string and twangs it, causing 
tfaci tongue; ke{k;in place toy a bristle sprik^,"to fail ba< 4 c atid 
itlms amid the rtringion the return of ttKijaok. 1 A'little>pie«!e 
of-olothnctwg aaia'dasuper and attached to the jack rests on 
ithe stringijsthaMver thc'k^ returns to its nornud'position. '' " 

' 'Pbrthtelilstorj’'oJtheeiiinet; sBcPiANoyoa'rit.' ’ ‘ ''(K;S.) 

' SNlIHlMd (from .61 Qne. to spin, 'ct. fji^,spmKim, 

tts .Teut,. rhot is d»t, ,«• Sa^n^iWer), 

the fofjonU^ of threads fopriwng oqt, awliitwiating vanops 
fibrM, Tb^.is.,a^le evidencf ht the^satiantiquirt and 
diffusion of thgArtof spinning, %'spimiihgnecetwk|ty ptecedrt 
weaving ((7.0.) whoever sbor^nrouf niatipals have to be made 
into threads, ^ving.^.oh(8,^,t)iic primal and most univer¬ 
sal ,eroploym^^,^j( fwmlwd. .|li,tht|r irqnmins.of.imjilemeBts 
cmplcwed, in fanning,, or., spun ,threafjs,jm® fhttod wbkever 

traqes qf jjrehi^tqric man. make, ttwir appearimce. Thy simple 
spinning, api^ytjis wi^ch was use^ in the earliest ygef.cxmtiwed 
to'bje .used, l^^qijnlizyd 'ComparatjswljTteuept 

riittes, and it lom tbhmfofe be mid .that nonrt. wmch has, been 
so long and wioeV practima remained.sq unpcogressive.as that 
of spiiming. On tfiy otbpr hand* ajnopt .tbe middle of 
the 18th cenfi^, when buipan ingenuity,ihpiit^,.in earnest 
to irnprove the aji^ ijiere have tjOt b?,en d^q|ope 4 in the wlpxe 
range of mechanic^ induytries machnys ,of .gijtoter iVariety, 
delicacy, of acjllq)^ Aud mkpifo |4 productive cap«;it|y than tbo^ 

now inusefor'.spuilMPgr . .. . . • 

file prim^lve tbr^-.making unplement consisted of a wwwt 
spindle, from 9, to ji511)5 long, which ynw rounded,andrtapated 
at both extremitie.s, ^ in the.accompunyi% figure, .ifcat.tti^ 



Frimitwe spindle, , . . 

top there was ueualiy a',a«tifeb fa' which the yarn was caU|dit 
while wndtiOTing the operatktti of twisting, and Ihwer ddWA'a 
wiKiri, 'ot'Wheirve,'«iimpo8ea of a perfotlatea diskbf etay, stonfc, 
wood,H)r otber materiel was secured to^ve motnentnm‘and 
eteaidiheasito iaorotttihg'spindle. Long fibres Were ConMonfy 
aittadhedCDiardiiudf ofiwodd; Which'was beldundk thh'left arin 
of‘ the: operatbr,"tout ifiiort )fitoMs> were spun from tarded falls. 
Aftm attaobihg adihe twisted fibrrt to the '^ittdk; w rbtktoiy 
motion'wtas'given to the latter>:eikier''by' ''ifaiiii^ jt'l^ hhiid 
against HOBO 'thigh^iior byl ittsiriing it between the fingM 'and 
tifaodiirrf'tdM ir^ilui'lbimi, eifreri whii^'tbeiBbres wiifa'drhWh 
outo'W: h tmifoim'wtrand ^ 'IMthi lmndB land'converted'Ifito 
yam. ' Whed the tklreBd wato of sofifriefit shwM^h,'l:h(Pephid)c 
tims!wissiiended"b)i>'fa«atfi'a ftdi'euretoh'had'been'dlftlWtl'’'tkd 
twisttod^i after whmfa that 'pwtfewuwae ‘wownd upon the -Wudy 
of the Spfaidte;, and the' eperatimi cowtinued’ until 'die'spindle 
'Was ’filhidst 'We'qtuifttity ithbs rolled up'glveS'thfe name to a 
now'de&iito -iiioauwe'df lln««<yafa,'namely'"the ispMdfe’"’ 
OF ti4y4to yaidsr iffiispte>'as was thie ^riifittiye'iap'phrBtkiyk 
dextrimusi spiBnceretfala'pfaduce yaln M'dwieyanKiss,'MTt!^th 
hadjxklicaoy suohl af itais! seatce^ibewi'dxbeeded' by elahdtidfc 
mddeen jan|(liart«is. ''The yaine far >thd gosmmenbbP 'Ddhea 
muslins' of 4 ndiK Ivefa so fiiw"(fiiat<>i'‘tti might of toVWfi'Wts 
sp«mdnt»«'*bteaBj|>eariy 9 S 3 Bi;''hsitt. Thfe lwasttWa^dlillkd 
wilftnAfaskhofialiaiBbiw spm<^ tirtrnfaohbiigger thdh'l aifrning 
flMdbjiaad adikh ' 

Sinde inali<« tdnder thyead>lkuld*ifat wirodrtieVW 

of wdsdight a’tqNBittiiiiftSfeappeiiBius.aws i^ttod'uMn a ^ 

«i lH&>w.iehirtl;-''fFheosptoidie'als Kew'dllMfa 1 ied{tb»,<\d'f^^ 
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WX^tUAi ItftliMH pftinttt, ^Uie 

cfoaoiE A Fbpmtiiw iwned Luc^^ho; bjui,t»keii refuge in 4 xwo 
in litff '^-h«n,exited ^ r^l; cif.ftWiphjMtiBe pai^, waej 
bem ^ Aie^ abcmt 1330', $tHneI)p ive*Jn;PWit of Jacopo dt: 
Cfucntii^/ a follower oi XjioUo, ^(Ihic eetfl'.i^te wiM a aart of • 
lintc bctiveen tb; «chopl ofnpd that, ^ Suoa, In Ute early 
.]^ pfhiKJife he workwlin Flof^ice a«#n n^«i|taa|t to his nweter 
Jacopo while.winting frescoes Jo t^a church of .the Cunune and: 

Novella. B^eif,rj6o and 13^4^6 ^owpied 
jn painting muiy irescoes 10 and^war Anesxo* almost atl of, which 
have mw perished. After the sack, of Arvw in. 4384 SpinpUo' 
returned to Florence, and in ^3^774^ .with, some .asNStants ') 
ceverhd. the walls,ahd. vault ci.the sanity of S< .Uiniato.near 
Florence with a series of frwim, the.chi^ of which rqsresent 
scenes from the.l& of St Beoeoict. ,Xhese still exist, though pn 
asadly restored CDndittwi; .they.afe very, QiQttu 4 |ke in composi¬ 
tion, ^t have pome of .the %^a .(fixative .Iwiiliance.of coiouc. | 
In.ij9i-i 302 SpineHoaaspsinjJngsix frescoes, which still.rem^: 
on t^.south ,waU of the jPisan Campo 3mto, Mpresenting' 
miracles of 5 t Potitus and St Ephesus. Fur tbe^ he received 
370 gold florins. Ampn{( Ins later works the chief arc the very 
fine series of frescoes pamted in 140771408. on the iwatia and 
vault of a chapel in the muni(H[^ buildin^of,Sienaj t{ww also 
have suffered ipuch irom reputing, hut still are tte of 
^wUp’s existing frescoes. Sixteen of tfiese represent_,^ war 
pi Frederick Bprwowe agalnstthp iepuhlicnf Venice. Spinellp 
died,at Arezzo a):)uut i4te. 

.Spiadlo'i fiMDoes are.alt ttroafr and lilgUy decorative woski, 
drawn, with mush ivvit, andjisre vwg; euiierior in style to bis panel 
pjdures. many of whub he ,mere .pru<h>cuoBi. 

The aca'iotcy of Florence poroaise)i a panel of' the “Dudemha and 
Ssinta" ’Which'IS ehic^ intWetiUlig' ’fbr ‘its' M{hhture^“ HOti opiw 
pinniit StHnaUne Iwte Atitio 'iD;liAo ftBoi).**' 'Dw-'caact "tdcMnw 
which are to be found injtlie varioasraUeiiesef £iu»pegiveuttl»or 
nonotiono^Spinello’a{isiwe(rBaaprwter. 

IPBIBT, or SenrasT (Fr. apiiuBe or fpwMMe; Gef.- 
Itid. names .given, im Bn^fairi to !aU small hqihoMd 

iutnwieats iwe a pec ti ve. of shape. Awing one suhfg^ a.note, 
phlDkadhy^meaiuofa^ll.oriaactmtiiioileathln-i dlielenltAzt 
luune^Rcordtod lor this mstMunanti.ii''cbuneyiiihaluii^vwhiBh 
oecun faithe rultaiiof the .UinnteineKs^s^hiand ako in the 
lf«Bdbrl*wia|t440)^« lIS^tnMtcseoiiii ttvvkand-fliical.Hiraiy 
■t.'Wieiman ' 3 ra^w<ariiita»dmithpeAiand»nk shsOohes;amongst 
whidi.'ia of .mndoal; biatnnaente toatpthmg a «l»«i- 

cyariuhmvatrt^fl’eRniwiMtheMetaDgtdariinallRiiaitnt figured 
Vii«hibg«Bd..laucuiiui,'but.‘harp>tlOT mingdhaped IBu the 
lugsr i^ad^DMiMi perfect in stnsmasdi aitsfwardi^ komin ns barfsti. 
eh^m£a^itna>{oliveaBividdMtyiiiM)t ' 

< b BalyiltbctuAiBhiiarlyiaKHiel ofispinetiwas.tMiitmssnl'.dr 
htpasgand, amd. nipgenMallyiamchwad imaii'Ootarauc^ fsom 
wmoh itistaaitakwiKff pN&niusMt. Somei^ the^oldert nacb- 
angular igMiaaena,',abr^jonatBm. A pentagonal inpiiiefe/Tabe 
oonien not h*i>W • ’ JndflWi fills eem&ktytthe.Teoaaa^lar 
spinets wnnwradcMfled nnltt^ionithewaaMmdriwwdding ooffers, 
wdidhc ikejdsMsdt untS iha 7 nnddiwafJtbAt,c«ainy,afcwd.out 
frotmthe cdMiRoM (^liilatitfceiliglhsAatltaireileu it.rvSdth 
fonDts«ei» ililKeBiin,£Bglai>d‘Ui!U the Kestoihtidn^isdwdfa 
gawvtnei or. igjingAwm MusnBipbpBlan b EngbCudv Hawand, 
Stef^iea iSdeoa' im :Thomm‘'BitdiWdc ;being tbs pnost* dida- 
hratedifinglish'cnahBn^wt.tiMieadtiDf the t7^.andHM|iipiiag 
oithasSthcenturv, '{.TTr> > 

. Pte tbwhwdiwixil all apnBts^Adnfeldliaillt Ihflpinn 1I1 
isutha ratnardai ^inoh^,i dhaiipriheipalodMatuhr 
n d iA ha r altatnM|Bi'rtn.aacbii>Me«iid-^ wannir ipiiwllch th^ 
xAWs-'ii! j. •«a^diis,'' 7 iynm,^ ty 

.lLandair;’l<i>t»'' ,V)it»pilnji }*<<ns; i" nr <iV.;riir' W 


an disposed over'the isoiindhaard. in the spinets they run 
parallel or at an obtuse angle to the keyboard. The jaldc.rests 
on tibc -hadk of the keydever^ and: works ^ough ’a'rMtMj^lar 
bbleicnt throng thesoundhoaiid as the key is depreMm. 'The 
qniBer pketfam li embedded in a pirated tongue near tin tep 
m the jub in'aoeh a manner ihart wlM the tongue is at nk 
the quill protrudes at right angles just under the emtig.. As W 
jack risesiHie quill oatebes de string and twangs h:, cansuw 
Iha. tongu^ ke{U:in phoe hy a brnde spmkV)' ^ ftH bick Btid 
ikhua avoid the dbingidn the return of theijauk.. Aiittbpieiie 
■of-qkitb.actiag da adaadpet and attached to tba jack rests on 
.the striflglahmvcr'tlu’k^ retams to its ndnnal'pbsfeien. ''''' 

' * Pbr ttte lltHiMy'dl the see PtXNoroatX.' ’ ''' 

' SFtijWKd (from .6'. Sng. (i^tNWK to spin, d. < jy g<',qp i; wagi , 

the ftmug of thrtalB iwjiitinng ,oqt, goq.itwfitiog wsoiia 
fibiia. Tne^.|ljWple,«vid^ 9 l tlie.^t,antiqu 4 ta andirae 
diflusioa of ttu^df ^uuw^% iqnimim; jieceit^y prcced#* 


. iringTg.a) wbjipvCT ihM^lilirbut bAratb bexuidia 

threads, a^Wwvipg.^.0Qe.d.^ primal.and most univw- 
sal .employmp^ fnao^d. . ^ 4 ^ ^^UAins of .iini>lcments 
^qfpioyeid in 4^i°^.cr.,ainm .tl)rea 4 s,,iire fofapd gherever 
tn^s qf pr^u^ic i^,;giake th^ appeanqice. Tbp simple 
jqtinnmg.apMf^tjis w^iidi was u^ in tbeearli^.fg^,doatinNM 
to'fie.p 5 ed.]^,<iiyilui^ emng^tiw tiU.Qompai^qiriirte^ 
times, and it xifff jhigiriory be mid .that nDait,wbici>.hw.jci^ 
so loi^ and wjo^ pwtiiw remained, so pnptngresrive.as that 
of spinning. On. t^ othpr hu^,. since ajni^ tha middlg of 
the iSth centu^f vdien hutpan k^rauity,h|mt itself, .in «an|ast 
to improve the there have d^qbped in the w^lw 

range, qf meohchipSil indUfitriss .piKih^ ja APi^ter ;vari^, 
dehcacy. of ac^^ Ahd mig>ifo |4 productive capacity than fhe^ 

now iansfrorspn^g,, ^ ^ . 

T[lie priqiipve tjneim-mahing implement noasistod of a 
spindle, finim 9, to J15 V>u, which rnis rour^edAnd^tAperM 
at both extremitKiSt as'ip tha.accomiMoqying fi^c.. ,Noar.t% 



Bpantwe 9 p|u<Ue. • , 
top there was umaify a’siotf^ b’wfaich the Varirwas caught 
while wndlmMng the operation of twisting, and Uriwr ddWA'A 
wtxri,'o<'Wtiirra,'«0inposedOf d pMfethtM diAbf ctxy. Stone, 
SK>od,'or 'eai«ir material was Dedutod tojrive momentom‘and 
•teadilwn.«oiai4cfiatihg's^ndle. l/mg ffbtM We eomnonDr 
aittadhedaoiardinaS oflwodd) which’was Mtiuilder tht'ldt arin 
of< tto.waratiw/iMiriiDtt •fibres' wm spun frem Carried nffb. 
Afternttaohihgadaie twisted fibrtt'to oie lptitdk;'a'Wtkteey 
matiaa.iwaa gnwB to the lattw eftNer’^’>rwin^ ft h^ Btiid 
sigainat.fiina,tibgh^lW by* )twiillfig it hettMeri ttie fidgeW-ind 
ttoniri of' the i ' Undi' tdter triiidh •tbtiflhrti wm 'drtMh 

ouh'W'A wnUDnn'Stnlfiri ^ iMthi lmiib iiaid'oosiwMad’ !^ 
yasa. ' Whirit 1 w>eMr«d wM of suffldeat st sength, • thgaphidle 
snsasnsdenried'hjiiihw&til.'a frif.irttettih.had'b«m’dlMUM‘riM 
isriitteh' after wluoh 4 hat •pwrioHiWas 'woaw g UpM ihe 

of the aptedtq, md tha aperacion condnued'mml the 

waa'fitled?^ m'qiidlMfty >tM rolled iip'i^tril 'the tMtme to a 
hmt Moto' iMaa«''‘df' llnm' jtaM,' natMiy ** rile •ipifidle.''’ 
or yaadar ‘Ma^’'ai was thiir''prii(lftiee‘'appmNh;‘h 
riasaUkouBispinmeneottki'lirtidtHieyalw M'torieveniMWs, 
luid;tdliieaay nch* aaihiis' seareaiy^beeM '.dxheeded' eMitnieie 
mddeca .apUiaiiejs. 'lliff yaitw br iMMf'«essamer 4 fise’;dAfixia 
aaaslhis 'ofwiN <mto so fiM> •(taft'ir lH ^ighifof 'UallMffl‘<itas 
spin-jalltW'tbteariiiieailyiNsiri^ Tkb Wtt‘«ltea 4 |l ^ ^ 
wiiMiteidn>harimiibte spilm ti«rsAidi*Mgglw thah'il 
aM*i}ijaql sriddii iritIV'h iNffiaMri' 

Sinda sndi.n triider lluMad>risiiM<aet >supedfti#i«Tlhi:w( 
of labdif^ wi^MkjiffHiappaaahts.'aeu ratatod^ttj^ 'a] 

«i halownlaMi-''lThmBptndle'ris here • d hat loiaf ii» ai l,^'h 
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uedtevul tiwught, wlio jium at combmine the traditional 
theology with ideas got from Aristotle and bis Keopiatonic 
commentatora. jhatiii) a^ili universal language lOf leami^, 

Sormed no.paetiqf |ewub education ;Md SpiiuHa,. after learning. 
tbei ekmentSiirora a Cernian master,, resorted lor further in- 
stoructioa .to a ..physician named, frana van den Knde, :wbo 
eked out .an. income by taking pupils. Van den Ende appears 
to have been distinctly a man of parts, , though , of a somewhat 
mdiscreet and erratic chaii^ter. Be was eventually hanged 
,itt .Baeis as a ^conspirator m id74.. His oithusiasm for the 
ludoiral sciences may ibam been the only groi^ for the reputa-' 
tiuR he had aocpaied of/instilling atileistio notionsi mto tlie minds 
his pupds along, with the Xatin .which he taught them. &t 
it is quite possible that hie acicntihc studies had bred in .him, 
as in flumy others at that-time, .a matenalistiG, or at least, a 
natundistic^ tuvn of mind: indeedi we should expect as.mudt in 
a man of Van den Bade a, somewhat rebellious tempecament. 
We do not. know whether bis inflneaice was brought to bear in 
this sense span Spinosa; but it has been suggested that , the 
writings of Bruno, whose spirit of enthusiastic naturalism and 
fervid revolt , against the Church would be especially dear to a 
man of Van den Ende’s leanings, may have been put into the 
pnpil’s hand by the master. Latin, at all events, Spinoza 
leBroed to use with correctness, freedom and force, though his 
language does mot, of course, ctmform to classical canons. 

A romance has woven itself round Spinoza’s connexion with 
Van den Ende’s household. The physician had an only daughter, 
ClatB Maria by name, who, besides being proficient in music, 
understood Latin, it is saidj so peHeotiy <tl^ she wan able to 
teach her fathers pupils in his absence. Spinoza, tfie story 
goes, fell in love with his, fair instructress; but a fellowstudent, 
called Kerkering, .supplanted him in his mistress’s afiection.s 
by the help ofm valuable necklace of pearls which he presented 
to the young lady. Chronology anfoitunately forbids us to 
accept .this little ^ieode as true. Recent investigation has 
proved that, while the marriage with Kerkering, or rather 
Kerckkrink, is a fact, it did not take place till 1671, in which 
year the bnde, las appears by the re^ster, was twenty-seven 
years lof age. 'She cwmot, therefore, have been , more than 
eleven or t^ve in 1636, the year in wUch Spinoza left Amster- 
dani7‘and a» Kerckhrink-wos seven years yoimger than ^inoza, 
they cannot well have been eimultaneous pupils of Van den 
Bndeb and simuhbneoii»suitors for his daughter's hand. But, 
thongh the details, of'the story thus.iaU to pieces, it isistill pos- 
.sible that in the five years which followed hit retirement from 
Amsterdam SpinoM,. who was living within'astsy didtoaue and 
paid visits to the city from time to. time, may have hept up his 
connexion with'Vaniden'&nde,.and >thatithe attachment may 
hove doted' from tha< later period. This would at least be some 
explanationior-the existeneO of .ths.xtcryj'for Coitrus expressly 
sayo.'tbot ’%>inoM ffwften omlcssed dut he aabant to marry 
hv,”' But there isnodientioniof the-Van den Endes in Spuiaatils 
oorrespondeiice7and.initlie'wfaaicitenoi''of his,Ida and f^tacter 
there it noOhingion Which to fasten the probability of a romantic 
attac4im«lt. •' ; ■ ■ 

, '> The BMSteryi of Latin wbkh te acquired'fromi Von:den Ende 
,opened 4ip"t» Spinoza the whole world lof. modern phikaophy 
ond'oeiencei ibo^ repnsented at that time by the Writings of 
Dmaartm. He, read him greedily; says €olerus, and afterwards 
ofttU'declared thalt>ibe lhad all his'philoaopbacal knowledge freni 
Itixiti 'ThaiimpBlteitMmrdaBaSttialacicncewhiahhehad'ieoeiVecI 
.fiNMB NCap! den 'Eaderiwould be strengfhcDed by ithe reading 0' 
Dcscartai^ bogave ovOr di.viaity,- we are.'told, to devote himself 
entirely to new studtes. H» hiwwd.^bteak with Jewish 
orthodoxy dotedyno doubt; furtte back-i^from his acquaintance 
withitbe phltoaephlrall tkeohyanaj/and commentators of: the 
middle agei^'blit'these new tiinmeds combined to lesttabge'him 
ttill' fuatiier fra(W: 4 l» tradhioos okjthe ayiudloguei ^He , .tras 
leiddner 3imtdtiiabderMtest.‘teoaaiiio6.at'>^^^ The JeatoMuy 
dC thoheads afithe'iyaagogua watieMily mmed; An aliterapt 
'ninB tb baveilemflniKle ta.vdlww> from bint: bis:real apiiiidns 
'iHHiliktain paobdMHit^peintadindhnnityi: t-Two stKolled friends 


endeavoured,on,tlw plea of doubts of tbieir own, to lead him-inho 
a theological disoussion; and, some of Spinoza’s expressions 
being repeated to the Jewish uithorities, he was summoned 
to give, an account of himself. Anxious to retain so promising 
an adherent, and probably desirous at the same tinze to avoid 
public scandal, the chiefs-of the community offered him a yearly 
'pension of rooo florins if he, would outwardly conform and 
appear now. and then in the. synagogue. But such deliberate 
hypocrisy was . abhorrent to %inoza’s nature. Threats were 
equ^y unavailing, and accordingly «n the 27th of July 1656 
Spinoza was . solemnly cut off from the commonwealth of Israel. 
Xhe.cuTses pronounc^ against him may be read in most of the 
biographies. While n^otiations were still pending, he had been 
set, upon one evening by a ifanntical nifiian, who thought to 
eiqzedite matters with the dagger. Warned by this that 
Amsterdam was hardly a safe f^ce of residence for him any 
longer, Spinoza had ^ready left the city before the sentence 
of «ccammunication was pronounced. He did not go fari 
but took up his abode with a friend who lived some miles out 
on the Old Church road. His host belonged to the Collegiants 
or Rhijnsburgers, a religious society which had sprung up 
among the prosaibed Amunians of Hi^and. The pure morality 
and simple-minded piety of this community seem early to have 
attracted Spinoza, and to have won his unfeigned respect. 
Sevtxal of his friends were Collegiants, or belonged to the 
similarly minded community of the Mennonites, in which the 
Collegiants were afterwards merged. In this quiet retreat Spinoza 
spent nearly five years. He drew up a protest against the 
decree of excommuniouion, but otherwise it left him unmoved. 
From this time forward he disused his Hebrew raune of Baruch, 
adopting instead the Latin equivalent, Beiiedictus. Like every 
Jew, Spinoza had learned a handicraft; he was a grinder of 
lenses for optical instruments, and v/as thus enabled to earn 
an income sufficient for his modest wants. His skill, indeed, 
was such that lenses of his making were much sought after, 
and those found in his cabinet after his death fetched a high 
price. It was as an c^tician that he was first brought into 
connexion with Huygens and Leibnitz; and an optical Treatise 
on the JiainboBi, written by him and long supposed to be 'lost, 
was discovered and reprinted by Dr Van Vloten in 1862. He was 
also fond of drawing as an amusement in his leisure hours; 
and Colerus had seen a sketch-book full of such drawings repre¬ 
senting persons of Spinoza’s acquaintance, one of them being 
a likeness of himself in the oharateerof Masaniello. 

The five years vi 4 uch foffowed the excommunication >huist 
have been devoted to concentrated thought tuid study. Before 
their conclusion Spinoza had parted company from Deseartw, 
and the leading positions of his own system were.already dearly 
determined in Ms mind. A mimbor of . the youngor men iki 
Amsterdam-—many of them students of medidiM! or medical 
practitioners—'bad also come'to regard him as their intellectual 
leader. A kind of pfaHost^ical dob had been formed, including 
among its menffiers iSimon de Vries, John Bresser, Louis Meyer, 
and others who appeacin Spineiaa’bitaireepondenQe, Or%iDftUy 
meeting in all probabibty for more thoroughgoing study of the 
Cartesian phil^phy, they looked naturally-to Spinoza lor 
guidance, and by-and-by We find him'Comiauaioatmg systematic 
.diaits of hb own views to the little band of .:friendS 'and students. 
The manueccqit was,read alond anddiscuOsed at ,their meetings, 
oatd any points lemaining obscuire were.^tfetred to Spinoza, for 
further explanation. An intereeting speoimen of such dificbkies 
ipropoundedby Simen de Vries'Shd'nialved by SpinoeA in scoor- 
daoce withhis owuij)rincipkfi,iis'NeServed W:ue.in,S^oz8's 
correspondence. ' 'ThiS iSlmoni ^ >Vlriez - was oiyooth. of geasrolus 
impulses and of much promiseJ- Being in ,good circumstances, 
he was.asixious ,to show hisigixtitude: to Spinosa by a gift of 
aaoo>&)tiiu, which thephihiaa^ier hadf^estinglyfexoised.'luinself 
fresK'SKcepring < 'De'rVries'iihed 'youfigyihnd Wouldioin {have 
left Ipt fbrtuae:to\Spitioza;'faut, rthelstter zehisedi to. stand, in 
rikfi.wayrof'hia brother, thie natunl heir, to Whom thtpnmeiQr 
wos'itecOrdiogly left,.,’wkh'the tnmditBni tbatihe 'shauid-ipoy 
to -fi^inoza. an aimuity »ifficiatoffor''iii»>bndniieaaade. The heir 
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oflEeied to fix the .aoxount at 500 ;fiorins, but Spinow aco^ted 
-only 300^ a aum which wa$ regul^ly ,pai 4 ^Lhis deaths The 
written cconmunications of his own .doctrine rcfened lo above 
belong to a period after Spinoza had removed from the neigh¬ 
bourhood of Amsterdam; but it has been conjectured that the 
ShoriTrtatisemGodyOnManiandhis-WtUbeiitgjml^ctifej^seaintii 
his thoughts in their earliest systematic foitQ> was left by him, 
as a parting legacy to this group of friends.: it.js At leant! 
certain, from a ref^ence in Spinoza's first iett^ to Oldenbuig, i 
that such a systematic exposition was in existence before Septem¬ 
ber i66r.' There are two dialogues somewhat loost^y incorpor¬ 
ated with tlie work whidi probably belong to a still learlier period, j 
The short appendix, in whidi the attempt is made to present | 
the chief points of the argument in geometrical form, is a fore¬ 
runner of the Eihics, and was probably writen.somewhat later 
than the rest of tlie book. The term “ Nature ” is put more 
into the foreground in the Trtatise, a;point which might be urged 
as evidence of Bruno’s influence—the dialogues, moreover, 
being specially concerned to establisbithe unity, infinity and self- 
containedness of Nature; ‘ but the two opposed iCartesian 
attributes, thought mid 'extension, and the ateolutely infinite 
substance whose attributes they are-rsubstance constituted by 
infinite attributes—appear here os in .the' Ethics. The latter 
notion—of substance—is, said to correspond exactly to “ ithe; 
essence of the only glorious and blessed. God.” The earlier 
difiers from the later exposition in allowing an objective causal 
relation 'between thought and extenaon, for 'which there is 
substituted in the Ethics.the idea of a thoroughgoing paralleliam. 
The Short Treatise is of much interest tothestudentof Spinoza’s : 
philosophical development, for it represents, as Martineau' 
says, ” the first landing-place of his mind in its independent 
advance.” Although the systematic framework of the thought 
and the terminolcgy used arc both derived from the Gartesuen 
philosophy, the intdlcctual milieu of the tima,.the early woek | 
enables us, better than the Ethias, to realiaeithat the.inspiration 
and starting-point of his thinking is to be .found m the religious 
speculations of his Jewish predecessors. The historieB of philo¬ 
sophy may .quite correctly describe his theory as the logical 
development of Descartes’s idoctrines of the one Infinite, and 
the two finite substances, but Spinoza himself was never a 
Cartesian. He brought.his pantheism and his determinism .with 
him to the study of Descartes from the mystical thedogians of. 
his race. 

Early in x66i Spinoza’s .host removed to Hhtjnsbutg near 
-Leiden, the headquarters of the CoUegiant hrothorbood, and 
Spinoza removed with him. The house where they lived at 
Bhijnsburg is still standing, and the road bears .the name of 
Spinoza Lane. Very soon .dter bis settlement in his new quar¬ 
ters he was sought out by Henry Oldenburg, the first .secretary 
of the Royal Society.^ Oldenburg became Spifioza’s most 

• 'Various manuscript copies Were apparently made of the 'treatise 
in 'question, but it was not printed, and .draped entiiriy out Of 
knowiadge till 1852, when Bdwaid BOhmer 01 Tialle Uedited upon 
an abstract of it attached to a copy of Colerus’s Lije, and ^rfly 
afterwards upon a'Dutch. MS. purporting to bo a translation 61 the 
tTeatise''trom the Latin original. This was pObli^ed m 1862 by 
Van Vloten whfi a retranabtiim into latin. £8nco ithoai a-ttipOricr 
Dutch translation , has been discovered, which has been edited .by 
Professor Schaarschmidt and translated into Graruan. .Anothcr 
German verrion with introduction and notes has been published by 
Sigwart based on a comparison of the two Dutch MSS. A'Sdiofarly 
English translation similarly.eqimi^ed was.pnhiiiahed by A. Wolf in 
jgso. • . ■ 

‘ The fact that ^inoza nowhere mentions Bruno wouldoot imply, 
according to the literary habits of those days, that he .was not 
acquaint with his speculations and evtb indebted to them. There 
is no mention, f or exampte, of Hobbes throughout Spinoaa^sprditical 
writing,: and only one casual reference to him,in. a .letter, afthongh 
the omigation of the Dutch to the English thinker lies on surfi^. 
Accordingly, full weight must be allowed to the internal evidence 
brought forward by 'Sigwart, Avemarius and otheM' to' 
Splnoa.s aaquaintanca with Bruno’s wrltinn, But >tbe peialt 
remains, quite .doubtful and isitn nny case of UtUb.impoiihMice. ’ i 

.« Heiniich Oldenburg-(c..x&i&-x678} was 41. native of. Bremra, 
but bad settled]. Tn'England in the tune of the coiaihonwealth. 
Tfaengh'har(By a'seisntf&c inan hinis^, he had a geniiine'ihtereft’ln 
.acienc^ and must have jioBZessed.snolal'gifts. H6 wM thetfrima'riE 


Mgula® correspondent—*a third of the letters preeerved tous are 
rto or from Ifim; and it appears from his first letter,tfaat'tiidr 
itaOc «n this occasion was *''on Ood, otr infinite Extension and 
thought, ion the difference and the agreement -of tHeW at- 
.tributes, on -liie maiture of the union of the human solfl wifli 
the'body, <ds well as-concerning the principles of the Cartesian 
and. BaiconiaR philosophies.” Spinoza must, therefcHw, have 
runbosbmed himself pretty feeely to his visitor <m the main 
■poimts .cif his system. Oldenburg, ho-wever, -wa* a man df 'no 
.speculative capacity, and, to judge from his subsequent oOire- 
■Bpondence, must have quite failed to grasp the real import 
and scope of the ttboughts .communicated to him. From one 
:cif CMdenbuig’s early letters we learn that the treatise Be 
itiieSeeiKs emeHdatiene •was -probably Spinoza’s first aocupation 
.at Rhijnsburg, The nature, of the work also bears out die 
-supposition, tiiat it was first undertaken. It is, in a- manner, 
•SfTOoza's “.organon "—the doctrine -of method which he 
wotild substitute for the correspmiding doctrines of Bacon 
and Descartes as alone consonant with the thoughts whidh 
were shaping themselves or had 'shaped 'themselves -in his 
mind- It is>a theory of philosophical truth and error, involving 
an account of the course of philosophical inquiry and of toe 
supreme object of knowledge. It was aj^mrently in’tended by 
the author as an analytical introduction -to the-ecristrocti-ve 
exposition of his system, which he presently essayed in'toe 
Ethics. But he must have found as he proceeded that the 
'two treatises would cover to a large extent the same ground, 
the account of the true method merging almost inevilably in a 
statement -of -toe truth reached by its means, The Improvemerit 
■cf The Vyderstattiing .was therefore put aeide 'unfinished, -end 
was first published in'the Opera posikuma. ^inoza meanwhile 
concentrated his attention upon the Ethics, and vre'leait) irom 
the conespondence with his Amsterdam friends-toat a consictef- 
able part of book i. had been communicated to-toe ^ilosophical 
club tho-ebefore February 1663. It-fcmned his thain occt^tkn 
for two -or 'three years alter this date. Though thus -giving his 
friends freely of his best, Mnoza did net cast his thou^ts 
broadcast .Bp<m any soil. He had a pupil living with him at 
-Rhijnsburg whose ehaiacter seemed to him lacking in .solidity 
and discretion. This pupil-(probably Albert Burgh, rtho after¬ 
wards joined toe Churto of Rome and penned-a foolishly insolent 
epistle to his fonner teacher) was the occasion of Spinnza’s 
first-publication—toe only publication indeed to<which his-name 
was attached. Not deemingit prudent to initiate toe young man 
.into his own system, he to<%for a textbook the second aniTthird 
parts of Descartes’s Principles, which ‘deal in .the main with 
natural ffiiilbsophya As he proceeded be'put Descartes’s matter 
in his own language and cast toe whole argumeotinto a geometric 
form. At'toe request df his friends he devoted a fortnight 
to applying the same method to the first or metaphysical p^ 
•of 'Desoartes's philosophy, -and the sketch eras published in 
.fdfis, with an appendix entitled metapTiysUa, still 

written Irom a Cartesian standprint (defending, for-examiifie, 
‘the freedom df the wfil), but containing hintedf ha owatow^e. 
The book was revised V ^ Meyer for publkatien and furnieh^ 
'by him, at Spinoza’s request, 'with a preface' in ttoich'il is 
erqxessly stated that toe autoor speaks throughout -not-in his 
own person but simply as toe exponmt of 'Descartes. A 
Dutch translation,spewed in the foltewfag year.* 

. In tiSfis ^inoza Ktnoved from Rhijnsburg' to Vsmbuig, a 
suburban vill^e about z m. from toe Hague. His repntar 
I tion bad -continued to spread. From Rhijnsburg he had pind 
I frequent visits to the Hague, and it‘was probably the desire 


Boyle, Ond acqoainted withmostof theleaders of lulienaeinSagliad 

aa.v^ aa with many-ao the Continent. Be.deligbted;iiqhe«p!liim- 
sdf m this -way au eottranf with the, latest devel<^inents, aji4.IflStno 
oppritohity of etotblishing raitions with, men 0( Scientinc leputo- 
tran. 'It -(tras ptobal^ at the'Suggestion of Httjpgenefmt hd bdht 

ids Steps, towards.Spiiwa's.loitging. , . .' w... 

f title lof the Latin orlgiiial ran—iCtilsei^tiaef- 
^hr^m fhUoiopluae^pars L et if. * 

Anuleloidi 
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to be within reach of some of the friends he had made in these 
visits—annmg others the De Witts—that prompted his changed 
residence. He had works in hand, moreover, which he wished 
in due time to publish; and in that connexion the friendly patron¬ 
age of the De Witts might be of essential service to him. 
Ibe first years at Voorbutg continued to be occupied by the com¬ 
position of the Ethics, which was probably finished, however, 
by the summer of 1^5. A journey made to Amsterdam in 
that year is conjectured to have had reference to its publication. 
But, finding that it would be impossible to laep the authorship 
secret, owing to the numerous hands through which parts of the 
book had already passed, Spinoza determined to keep his manu¬ 
script in his desk for the present. In September 1665 we find 
Oldenburg twitting him with having turned from philosophy 
to theology and busying himself with angels, prophecy and 
miracles. This is the first reference to the Tractatus tkcAopco- 
politicus, which formed his chief occupation for the next four 
years. The aim of this treatise may be best understood from 
the full title with which it was furnished —TraeUUus theologies- 
politieus, eontinens Mssertaiimes aliquot, quibus ostenditur 
libertatem philosophandi non tantum salva pietate et reipublicae 
pace posse concedi sed eandem nisi cum pace reipublicae ipsaque 
pietate toUi non posse. It is, in fact, an eloquently reasoned 
defence of liberty of thought and speech in spwulative matters. 
The external side of religion—its rites and observances—must 
of necessity be subject to a certain control on the part of the state, 
whose busmess it is to see to the preservation of decency and 
order. But, with such obvious exceptions, Spinoza claims com¬ 
plete freedom of expression for thought and belief ; and he claims 
It in the interests alike of true piety and of the state itself. The 
thesis is less interesting to a modem reader—because now gener¬ 
ally acknowledged—tto the argument by which it is supported. 
Spinoza’s position is based upon the thoroughgoing distmetion 
drawn in the book between philosophy, which has to do with 
knowledge and opinion, and Geology, or, as we should now say, 
religion, which has to do exclusively with obedience and conduct. 
The aegis of religion, therefore, cannot be employed to cover with 
its authority any speculative doctrine; nor, on the other hand, 
can any speculative or scientific investigation be regarded as 
putting religion in jeopardy. Spinoza undertakes to |H^>ve his 
case by the instance of the Hebrew Scriptures. Scripture deals, 
he maintains, in none but the simplest precepts, nor does 
it aim at anything beyond the obedient nund; it tells nought 
of the divine nature but what men may profitably apply to their 
lives. The greater part of the treatise is devoted to working 
out this line of thought; and in so doing Spincoa consistently 
applies to the interpretation of the Old Testament those canons 
of historical exegesis which are often regarded as of compara¬ 
tively recent growth. The treatise thus constitutes the first 
document in ^e modem science of Biblical criticism. It was 
published in 1670, anonymously, printer and place of publication 
being likewise disguised {Hambtcrgi apud Heinrieum Kiinraht). 
The storm of opposition which it encountered showed that these 
precautims were not out of place. It was synodically cemdemned 
along mth Hobbes’s Leviathan and other books as early as April 
1671, and was consequently interdicted by the states-general 
of Holland in 1674; before long it was also placed on the Index 
by the Catholic authorities. But that it was widely read appem 
from its frequent zeissne with false title-pages, representing 
it now as an historical work and again as a m^ical trmtise. 
Controvesgialists also crowded into the lists against it. A 
translation into Dutch appears to have been proposed; but 
Spinoza, who foresaw that such a step would only increase 
the commotion which was so distasteful to him, steadily set 
his face against it. No Dutch translation appeared till 1^3. 

The same yeat in which the TraeUUus was published Spinoza 
removed from his suburban lodging at Voorburg into the 

a pM itself. He took rooms first on the Veerkay with the 
ow Van de Velde, who in her youth had assisted Grotius to 
escape from his captivity at Loewenstein. This was the 
house afterwards occupied'by Colerus, the worthy Lutheran 
minister who became Spinoza’s biographer. But the widow 


insisted on boarding her lodger, and Spinoza presently found 
the expense too great for his slender purse. He accordingly 
removed to a house on the Favelioen Gracht near at hand, 
occupied by a painter called Van der Spi jck. Here he spent the 
remaining years of his life, in the frugal independence which 
he prized. Colerus gives particulars which enable us to realize 
the sdmost incredible simplicity and economy of his mode of 
life. He would say sometimes to the people of the house that 
he was like the serpent which forms a circle with its tail in its 
mouth, meaning thereby that he had nothing left at the year’s 
end. His friends came to visit him in his lodgings, as well as 
others attracted by his reputation—^Leibnitz among the rest— 
and were courteously entertained, but Spinoza preferred not 
to accept their offers of hospitality. He spent the greater 
part of his time quietly in his own chamber, often having his 
meals brought there and sometimes not leaving it for two or 
three days tc^ether when absorbed in his studies. On one 
occasion he did not leave the house for three months. " When 
he happened to be tired by having applied himself too much 
to his philosophical meditations, he would go downstairs to 
refresh himself, and discoursed with the Van der Spijeks about 
anything that might afford matter for an ordinary conversation, 
and even about trifles. He also took pleasure in smoking a 
pipe of tobacco; or, when he had a mind to divert himself 
somewhat longer, he looked for some spiders and made them 
fight together, or he threw some flies into the cobweb, and was 
so well pleas^ with the result of that battle that he would 
sometimes break into laughter ” (Colerus). He also conversed 
at times on more serious topics with the simple people with 
whom he lodged, often, for example, talking over the sermon 
with them when they came from church. He occasionally 
wrent himself to hear the Lutheran pastor preach—the pre¬ 
decessor of Colerus—and would advise the Van der Spijeks not 
to miss any sermon of so excellent a preacher. The children, 
too, he put in mind of jgoing often to church, and taught them 
to obedient and dutiful to their parents. One day his land¬ 
lady, who may have heard strange stories of her solitary lodger, 
came to him in some trouble to ask him whether he believed 
she could be saved in the religion she professed. " Your religion 
is a good one,” said Spinoza; “ you need not look for another, 
nor ^ubt that you will be saved in it, provided that, while you 
apply yourself to piety, you live at the same time a peaceable 
and quiet life.” Only once, it is recorded, did Spinoza’s admir¬ 
able self-control give way, and that was when he received the 
news of the murder of the De Witts by a frantic mob in the 
streets of the Hague. It was in the year 1672, when the sudden 
invasion of the Low Countries by Louis XIV. raised an irresis- 
tiUe clamour for a military leader and overthrew the republican 
constitution for which the De Witts had struggled. John De Witt 
had been Spinoza’s friend, and had bestowed a sm^l pension 
upon him; he had Spinoza’s full sympathy in his politicu aims. 
On receiving the news of the brutal murder of the two brothers, 
Spinoza burst into team, and his indignation was so roused that 
he was bent upon publidjr denouncing the crime upon the spot 
where it bad been committed. But the timely caution of his 
host prevented his issuing forth to almost certain death. Not 
long after Spinoza was himself in danger from the mob, in 
consequence of a visit which he paid to the Ftendi camp. He 
had bun in correspondence with one Colonel Stoupe, a Swiss 
theologian and soldier, then serving with the prmce of Condi, 
the commander of the IVench army at Utrecht. Ffom him 
Spinoza received a communication enclosing a passport from 
the French commander, who wished to make his acquaintance 
and promised him a pmsion from the French king at the easy 
price of a dedication to his mmesty. Spinoza wnt to Utrecht, 
but returned without seeing undi, who had in the meantime 
been called elsewhere; the peiwion he dvilly declined. There 
may ^ve been nothing more in the visit thwi is contained m 
this narrative; but on his return Spinoa found that the popu¬ 
lace of the Hague regarded him as no better than a spy. The 
town was full of angry murmurs, and the landlord feared that 
the mob would storm his house and drag Spinoza out. Spinoa 
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<]uiete<l hn fears as well as he could, assuring him that as soon 
as the crowd made any threatening movement he would out 
to meet them, “ though they should serve me as they did the 
poor De Witts. I am a gocd repuUican and have never had 
any aim but the honour and welfare of the state." Happily 
the danger passed oB without calling for such an ordeal. 

In 1673 Spinoza received an invitation from the elector 
palatine to quit his retirement and become professor of philo¬ 
sophy in the university of Heidelberg. The offer was couched 
in flattering terms, and conveyed an express assurance of “ the 
largest freedom of speech in philosophy, which the prince is 
confident that you will not misuse to disturb the established 
religion.” But Spinoza’s experience of theological sensitiveness 
led him to doubt the possibility of keeping on friendly terms 
with the established religion, if he were placed in a public capa¬ 
city. Moreover, he was not strong; he had had no experience 
of public teaching; and he foresaw that the duties of a chair 
would put an end to private research. For all these reasons he 
courteously declined the offer made to him. There is little 
more to tell of his life of solitary meditation. In 1675 we 
learn from his correspondence that he entertained the idea of 
publishing the Ethics, and made a journey to Amsterdam to 
arrange matters with the printer. “ But, whilst I was busy with 
this,” he writes, “the report was spread everywhere that a 
certain book of mine was in the press, wherein I endeavoured to 
shew that there was no God; and this report found credence with 
many. Whereupon certain theologians (themselves pertops the 
authors of it) took occasion to complain of me to the prince and 
the ma^trates; moreover, the stupid Cartesians, beJxiu.se they 
are commonly supposed to side with me, desiring to free them¬ 
selves from that suspicion, were diligent without ceasing in their 
execrations of my doctrines and writings, and are as dili^t 
still." As the commotion seemed to grow worse instead of 
subsiding, Spinoza consigned the manuscript once more to his 
desk, from which it was not to issue till after his death. His 
last literary work was the unfinished Traciatus poUlicus and the 
preparation of notes for a new edition of the Tractatus ffieologico- 
poliiieus, in which he hoped to remove some of the misunder¬ 
standings which the book had met with. The Tractatus politieus 
develops his philosophy of law and government on the lines 
indicated in his other works, and connects itself closely wdth the 
theory enunciated by Hobbes a generation before. Consump¬ 
tion had been making its insidious mroads upon Spinoza for many 
years, and early in 1677 he must have bwn conscious that he 
was seriously ill. On Saturday, the aoth of February,_he sent 
to Amsterdam for his friend Dr Meyer. On the following day, 
the Van der Spijeks, having no thought of immediate dMger, 
went to the afternoon service. When they came back Spinoza 
was no more; he had died about three in the afternoon with 
Meyer as the only witness of his last moments. Spinoza was 
buried on the zjth of February “ in the new church upon the 
Spuy, being attended,” Colerus tells us, " by many iUustrktus 
persons and followed by six coaches.” He was little more than 
forty-four years of age. 

Spinoza's effects were few and realized little more than was 
required for the payment of charges and outstanding debts. " One 
neM only cast one's eyes upon the account," says nis Hogtapher, 
" to per^ve that it was the inventory of a true philosopher. It 
contains mly some small books, some engravings, a few lenses and 
the instruments to polish them." His desk, containing his letters 
and his unpublished works, Spinoza had previously charged his 
landlord to convey to Jan Rlenwertz, a publisher in Amsterdam. 
This was done,' and the Opera posthuma appeared in the same year, 
without the author's name, but with his initials upon the title- 
page. They were furnished with a preface written in Dutch by 
Wig Jellis, a Mennonite friend of Spinoza’s, and translate into 
Latin by Dr Meyer. Next year the book was moscribeid in a 
violeatty worded edict by tiie states of Holland and west Friesland. 
The obloquy which tluis gathered ronnd Spinoza la the latez years 
of his life remained settled upon bis memory for a full hundred 
years after bis death. Hume's casual allusion to " this famous 
atheist" and his “ hideons hypothesis is a fair spedmea of the 
tone in which he is usually referred to; pec^ talhed about Spinoza, 
Leedng said, " as if he were a doul dog.* The change of ie^on 
in this respect may be dated from Lemng’s famous conversation 
with Jacooi in 1780. Lessing, Goethe, Herder, Novalis and 


Schhsiermacher, not to mention philosophers like Schdling and Hegd, 
united ia lecofflizing the unique strength and sincerity of,Spinoza’s 
thought, and in sotting him in his rightful place among the apeci^- 
tive leaders of mankind. Transfused into their writings, his roirit 
has had a large share in moulding the philosophic thought of the 
19th century, and it has also bera widely influential beyond the 
schools. Instead of bis atheism Hegel speaks of his acosmism, and 
Novalis dubs him a God-intoxicatM man. Schleiemuicher's fine 
apostrophe is well known, in which he calls upon us to " offer a lock 
or hair to the manes of the holy and excommunicated Spinoza." 

Spinoza's personal appearance is described by Colerus from the 
accounts given him by many people at the Hague who knew him 
familiarly. " He was at a middle size, and had good features in 
his face, the skin somewhat dark, black curled hair, and the long 
eyebrows of the same colour, so that one might easily know from 
his looks that he was descended from the Portuguese Jews." Leib¬ 
nitz also gives a similar description: " The celebrated Jew %inoza 
had an dive complexion and something Spanish in his face." These 
characteristics arc preserved in a portrait in oil in the Wolfenbfittel 
library, which was probably the original of the (in that case unsuc¬ 
cessfully rendered) engraiSng prefixed to the Opera posthuma of 
1677. Tliis portrait was photo^aphed for Dr Martineau's Study of 
Spinota, In z88o a statue was erected to Spinoza at the Hogue by 
international subscription among his admirers, and more recently 
the cottage in which he lived at Rhijnsburg has been restored and 
furnished with all the discoverable Spinoza relies. 

Spinoza's philosophy is a thorougdioing pantheism, which has 
both a naturalistic and a mystical side. ‘The foundation of the 
system is the doctrine of one infinite substance, of which all finite 
existences are modes or limitations (modes of thought or modes of 
extension). God is thus the immanent cause of tlie univene; but 
of creation or will there can be no question in ^inoza's system. 
God is used throughout as equivalent to Nature {Deus st'v* usUura). 
The philosophical standpoint comprehends the necessity of all that 
is—a necessity that is none other than the necessity of the divine 
nature itself. To view tilings thus is to view them, according to 
Spinoza's favourite phrase, sw> specie aetemitatis. Spinoza’s philo¬ 
sophy is fully considered in the article Cartxsiakish. 

Litkratorb.— The contents of the Opera posthuma included the 
Ethics, the Traciatus politieus and the De intellectus emendatione 
(the last two unfinished), a selection from ^inoza's correspondence, 
and a Compendium of Hebrew Grammar. The Treatise on the Rain¬ 
bow, supposed to be lost, was published anonymously in Dutch in 
1687. The first collected edition of Spinoza's works was made by 
Faulus in 1802; there is another by Gfrflrer (1830), and a third by 
Brudor (1843-1846) in three volumes. Van Vloten’s volume, pub¬ 
lished in 1862, Ad Benedicti de S^noea opera quae sss^sunt omnia 
supplemeulum, is uniform with Bruder's edition, and contains the 
early treatise De deo et homine^ the T realise on the Rainbow, and several 
fresh letters. A complete edition undertaken ^ Dr Van 'Vloten and 
Professor J, P. N. Land for the Spinoza Memorial Committee formed 
in Holloa to celebrate the bicentenary of the philosopher’s death 
speared in l88z and was reissued in throe volumes in 1895. An 
&glish translation of The Chief Works of Spinoza, by R. H. M. 
Elwcs, appeared in 1883, and translations of the Ethics and the De 
intellectus emendatione wore published in 1883 and 1895 by W. Hale 
White; A. Wolf's translation of the Short Treatise appnred in 1910; 
previous translations were unscholarly in execution. 

The main authority for Spinoza's life is the sketch published in 
1705, in Dutch, with a controversial sermon against Spinozism, by 
Johannes Colerus. The French version of this Life (1706) has been 
sevei^ times reprinted as well as translated into English and 
German. The Ena^sh veraion, also dating from 1706, was reprinted 
^ Sir Frederick Pollock at the end of his Spinosa, his Life and 
Philosophy (1880). This book, Di Martineau’s Study of Spinosa 
(1882] and Dr John Caird’s Spinosa (1888), are all admirable pieces 
of work, and, as regards the philoBophi^ estimate, complement 
one another, H. H. Joachim’s Study of the Ethics of Spinosa (1901) 
and R. A. Dufi's Sptnosa's Political and Ethical Philosophy (190P 
are important contributions of more recent date. Careful research 
by Professor Freudenthal, Dr W. Meyer and Dr K. O. Heinsma has 
recentiy brought to fight a number of fresh details connected with 
S;flnoza’8 fife and increased our knowledm of his Jewish and Dutch 
environment. Thq earliest lives and all the availablo documents 
have been edited by Freudenthal in a single volume, Dis Lebsns- 
gssehichls Spinosas (1899), on the basis of which he has since rewritten 
the Life, Spiitosas tdm und Lshrs, voL L, Das Lebsn ( 1904 )* 
Meinsma’i Spinosa und en sifn Krittg {1896) appeared in a Gennan 
translation in 1909. The new material has nren judicially used 
^ A, 'Wolf In the " Life " prefixed to his translation of too Short 
Treatise (1910), and the greater part of it also in the second edition 
of Sir Frederick Pollock's Spinosa (x8m)> (A. & F.-F.) 

SFDIY BQUBRSBL, a book-name for a group of African 
ground squitrele, characterized by the spiny nature of the to 
of the more typical forms. They form the genus Xerus, which 
is split up into a aumbw of aib^era j Xttus ruHlus of Abyssim 
and East Africa belonging to the typical group, while the str^^ 
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Norih African A'. g«tultts represents the sub-genus Atianto- 
letrvs, Tbe more typical species are characterized by the coarse 
spiny hair, the small size, or even absence of therears, and the 
long, nearly straight, claws. The skull Ls narrower and longer 
than in typical squirrels, and there are distinctive features in 
tbe cheek-teeth; but tbe more aberrant types come much 
closer to squirrels. Typical spiny squirrels differ from true 
squirrels 5 n being completely terrestrial in their habits, and live 
either in clefts or holes of rocks, or in burrows which they dig 
themselves. {See Rod^tia.) 

SPION KOP, a mountain in Natal on the north side of the 
Tugela River, and 24 m. W.S.W. of Ladysmith. It is celebrated 
as the scene of a Imttle (Jan. 24,1900) in the Transvaal War, 
in which the British forces under Sir Redvers Buller were 
defeated by the Boers (see Transyaai and Ladysmith). The 
Spion Kop incident led to much controversy; for an admirable 
elucidation of the facts see The Times History of the War in 
South Africa. The name itself (Dutch for “ Look-out Hill ”) Ls 
fairly common as a place-name in South Africa. 

SPIRAL^ in mathematics, the locus of the extremity of a line 
(or radius vector) which varies in length as it revolves about a 
fixed point .(or origin). Here we consider some of the more 
important plane spinds. Obviously such curves are con¬ 
veniently expressed bv polar equations, i.e. equations which 
directly state a relation existing between the radius vector 
and the vector angle;-another form is the “ r ” equation, 
wherein r is the radius vector of a point, and p the length of the 
perpendicular from the origin to the tangent at that point. 


Tho equiangular or logMithmic spiral (fig. i) is such that as the 
vector angle increases arithmelloally. the radius vector increases 



geometrically; ■Hiis definition leads to an equation erf tho foOn 
r=A«M, whCTe » is the base of natural logarithms and A, B are 
coastants. Another d^nition is that the tangent makes a constant 
angle (a, say) With the radius vector; this leads to * = r sin «. This 
curve has the property that its positive pedals, inverse, polar 
reciprocal and.evolntes are all equal equian^lar spirals. A group 
b£ spirals are included in the ‘'parabolic spirals" given by the 
equation f =•««“: the more important are tim Archimedean spiral, 
r-^ttl (fig. i ); the hyperbolic or reciprocal spiral, (fig. 3 ); and 

theUtnus,r=ae“l (fig. 4). The first-named was discovered byConon, 
whoso studies were completed by Archimedes. Its " p, r " equation 
is p »*),and the anpe between the tadins vector and the 

tangent equals the vector angle. The second, called hyperbolic on 
Bccount 01 the anslogy of its equation (polar) to that (Cartesian) of 
a hyperbola between the asymptotes. Is the inverse of the Archime¬ 
dean. . Its p, f equation is p-"«=r-'‘-(-«-', and it has an asymptote 
at tho diatamco a above the initial lino. The lituus has tlie initial 
Hne as asymptote. Another group of spirals—termed Cotes’s spirals 
—appear as the path of a particle moving under tho influence of a 
eentnd force' varying* as tbe in-verse cube of the distance (see 
Mechanics). Their general equation is p -•=Ar^ 4 -B, in which Aand 
B can have any values. If B=o, we feve p—r^JK, and the locus is 
the equiangular spiral. If A=<l '«ve have p-«=rt>---(-B, -which leads 
to the pow equation rt — if sfB, i.e. the reciprocal spiral.. The 
more geileral -investigation is as Mldws: Writing « «= r-* • we ^have 
p— i= AM* ^ B, and since *-*■=«*-)- (dufdS)* (see iNTiNirtesmAX 
CALcutv^ ihan 'Aa^-t-B^v'+'ldtiMS)*, j.e. (rf»flS®*W(A—t)«*+B. 
The right-hand side mav he -written as -C* + D^, C* ‘(w*—I)*), 
G* fD*-i-tt*) Bceordfngas A—i and B ife both positive. A— i ,positive 
and B negative, and as A — i negati-ve and B positive. On integration 
these thieo forms ^eld tlio polar equations tt => C sin hftt, u = C 
cos and p >= C sin PA Of interest is thp:flnissliriaa<f/(<*i^(), 
wM^^^ the drole u an asymptote 411 Mdiuon'to a linear 

SFffiBXO. Eng. ijS»»‘,»blade of grass; and so aiiythlng taprfting' 
to a. pbint), ’(!» architacfuEd'tenn (Fr. ftieke, RaL |'«gIto,‘.Qer. 


spitze) given to the lofty roofs .in stone ,or wood covared With 
lead or slate, ,whi^, crowd the towers of cathedrals, churches, 
&£;. In their origin, as in the church of Thaon m Normandy, 
they 'were four-sided roofs of slight elevation, but soon began 
to be features of great importance, becoming lofty, pyramids 
generally of octagonal form, and equal in height sometimes 
to tbe towers themselves. Tlie jimction, however, of an octa¬ 
gonal spire and a square tower involved a distinct architectural 
problem, and its .solutions in English, French and German spires 
are of infinite variety. One of the earliest treatments is that 
of the south-west tower of Chartres -Cathedral, where, on the 
four projecting angles are lofty spire hghts which, with others 
on the four faces and the octagonal spire itself, form a fine 
composition; at the abbej' of St Denis the spire light at each 
angle was carriedion three columns which filled better llie three- 
cornered space at tlw angles pd gave peater lightness to the 
structure; lung vertical slits in tbe spire lights and the spire 
increased this effect, leading eventually to tte introduction 
of traceiy througlmut the spire; the ultimate results of this 
we see in the lace-work spires of .Strassburg, Antwerp, St 
Stephen’s at Vienna, Freiberg, .Ulm and other examples, whicli 
in some cases must be looked upon as the tours de force of the 
masons employed. In England tbe spires were far less pre¬ 
tentious but of greater variety of form. The spire of the cathe¬ 
dral at Oxford (1220) is perhaps tbe earliest example; it is of 
comparatively low elevation, of octagonal form with marked 
entasis, and is decorated with spire lights on each face and 
pinnacled turrets at the angles. Those which are peculiar to 
England are the broach-spires, in which the four angles of the 
to-wer are covered with a stone roof which penetrates the central, 
octagonal .spire. In the best examples the spire comes down 
on the tower -with dripping eaves, and is carried on a corbel 
'table, of which the finest solution ,is St Hory’s at Stamford. 
The angles of the octagonal spire have a projecting moulding 
which is stopped by a head just above Uie corbel table, and at 
the tup of the broacli is a small niche -with a figure in it; the 
spire hghts are in three stages alternately in tlie front and dia¬ 
gonal faces. At St Mary, Relton, .and St Nicholas, Walcot, 
are similar designs. JSeen, however, on the diagonal, the void 
space at the anj^os of these broach-spires is noticeable, so that 
an octagonal pinnacle was erected, of which the earliest example 
is that of the cathedral at Oxford, where the broach was of very 
low pitch. Of later date St Mary’s, WoUaston, All Saints, 
Leighton Buzzard, and St Maiy’s, Witney., are good examples. 
As a .rule the broach penetrates octagonal spire about one- 
sixth or one-seventh up its height, but there is one linstance in 
St Nicholas, Cotsmere, in Rutlandshire, where it .rises nearly 
lialf the way up the octagonal spire. lYhen the parapet or battle¬ 
ment (the lattor being purely decorative) took the place of -the 
dripping eaves,, the broach disappeared, -and oct^onal tuirets 
occupy the comers, as .in St Peterls at Kettering and.Oundle, 
Northtunptonshjre, and ,in All Saints, Stamford, Lincolnshire. 
The next combination perhaps followed from tbia; in order to 
connect the angle tower or pinnacle -with the spire, a flying 
buttress was thrown across, thus filling the gap between them; 
of this St James’s, at Louth, in Lincplnshiro, may be taken as a 
fine type; it bebngs to the Perpendicular period and is further 
enriched with crockets up each angle of the spire; the same 
is found m St Mary’s, Whittlesea, Cambridgeshire. At St 
Michael’s, Coventry, the lower part -of the oct^nal spire 
is made vortical with a batfleroenlied cresting round, it., 1 ® St 
Patrick’s, Patrington, ‘Vorkshire, the lower part ol tlie spire, 
which otherwise iis plain, is enclosed ‘with on open -galUery like 
the 'cteStSng of a crown. Sometimes lihe -upper storw of the 
tower.is made octagonal, and is set back so as to ^w of a 
passage rqund with parapet or battlement, as at St Muy’s, 
Bioxh®m,:St Peter and St'PBal, 'Seton, -andSt!Mary,- 'C8stieg^, 
Yoft. 'I^ iport'important wolipjngs aiv'^ose-which sprmount 
the’toyters oj the £hgUSih dathedrialsji a$,Littbfiel4 sqqare turrets 
of-l^e size-yrith.zi^ly crocketed pinnaebs; at.FeteiiboEough, 
a peculiar butii-not l^ppy. arrangement 'Mrhere a !k)fty 'iimre 
covers over the hutttoss ibetwec^ angle‘turret and'spire; atta at 
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Stalsbury an octagom! pinnacle at the angle and a trianplar 
spire light agadnst the spire. The happiest a»i^»nation 'of all, 
however, is perhaps the spire of St Mary^Si OJcford, wHh three 
ranges of ang^e niche-groups set one behind the other, forming 
with the centre spire a ma^ihcent cluster of spires; the niche 
gables amd pinnacles are all enriched with crockets and the ball 
ffower in the arch mouldings. 

Reference has already been made to two of the French spires, 
at Chartres and St Denis; there is nothing like the diversity of 
design in France, however, when compaftd with those in 
England, and there ore but few on the ^ossing of nave and 
transept; the towers were built to receive^them,ms at Amiens, 
Reims and Beauvais, but for some reason not caiiied alwve the 
roof, possibly from some doubt as to*the expediency, of riising 
stone lanterns and spires of great weight on the four ^rs of 
the crossing; on the other hand thtir places were tfueim by 
coastructions in timber covered with lead, of immense height 
ai^ fine design. There was a i3th-ocntuty fl&he on the crossmg 
of Notre-Damc, Paris, taken down soon after thd beginning 
of th^,;f9th century, of which the existing example by Viollet-le- 
Duc is a copy- The same fate befell that over the Sainte 
Chapello, Pans, being rcconstnicted about 1850 by Lassas. 
The flSche at Amiens, though of late date (r. 1500), is still in good 
presermtion and is a remarkable work; above the ridges of 
the roofs of nave and transept, and octagonal in plan, are two 
stages, the upper one set back to allow of a passage round, and, 
above the cresting of the latter, a lofty octagonal spire with 
spire lights at the base on each side, crockets up the angles, 
and otter decorations in the lead work with which it is covered. 
Including the vane, from the ridge of roof the height is 182 ft. 
Of timber fiSches covered with slates there are many examples 
in the nortJi of Famce, those at Orbais (Marne) and the abbey 
at Eu (Seine Bif 4 rieurc) being the be.st known. Returning to 
•Stone spires, those on the west front of St Stephen’s, &en 
(Abbeye-aiix-Hommes), arc good examples wdth lofty octagonal 
turret# and pinnacles at west angle and spire light between, 
and athong others are those of St Pierre at Caen, Senlis, Cou- 
tances, Bayeux, and many others in Calvados, and at Soissons, 
Noyon, and Laon in Picardy. One of the most beautiful spires 
in France, though of late date, is that of the north-west tower 
to Chartres Githedral. In the south of France, in the Charente 
and P6rigord, the stone spire takes quite another form, being of 
much less height, of convex form, and studded with small sc^es, 
giving somewhat the appearance of a pine cone; •with small 
pinnacles also •with scales, and carried on a group of shafts at 
the angles of the tower. The west tower of AngouICme Cathe¬ 
dral, the ceptral tbwers of Saintes Le Palud, and Plassac in the 
Charente, and the tower of St FVont, P6rigueux, and Brantfime 
in P^igord, have ajl spires-bf this kind, of which a small example 
crowns the Lanteme des Morts at Qllefrouin. The German 
towers are generally covered with roofs only, of varied form, 
but at Ulm, Strassburg, . Freiburg and Cologne is a rematkable 
series gf traceried spiresin. stone, of great elaboration and low¬ 
ing great masonic butenmting in repose and solidarity, 

and the same applies to th|B>l|^e.at Antw^; Bi Spain there 
are not many examples of note, the spite at Burgos sup;esting 
in its outHine and -want of height the influence of the Pingordian 
spires, and that at Salamanca the influence of those in tlu nordt 
of Ftance. 

Looking upon the spwe as the crowning feature erf a tower, 
those (if me Renaissance period must be included here, 
es a compromise they are often termed " steeples.” Of these 
the finest and moset •varied are those by Wren in London^ among 
which that of Bow Church and St Bride’s; Fleet Street, are the 
best known, the former •with two stages of lanterns with de¬ 
tached columns round, and the latter hetagemid on phm wi^ 
five stages, set one behind the other, with arehes k oentte of 
each face and pilasters:at the angles. St An^o^,' now de¬ 
stroyed, was the oiifly examiple b^d on a Gothie ^to^e; 
it demisted of an octagonal spire with Renaissance spM %htB 
and angle'finials'resting on the upper octagonal SMreys’Cf the 
tDSser. St Morgant Pattens sdmeaduit nestmbles' it, but tte 


tower has a ^ustrade round and the angle pinnacles are in the 
form of'oteliSks,_a^ favourite Ren^Sance interprctatiftl'.Of the 
Got£!c flhkl, Wdiich is found in Other ^lirchss, as' in those of 
St Ifartiiis-in-die-Fields by Gibbs and St Giles-ifl-th^Pieids 
by Jlitcpofh Hawksmoor apparently based hb spire of St 
Geoi^*S, ^Qomsbuiy, which consists of a' series of lofty steps, 
and B iaowned With a statue of Ceorgfc 1 „ on that of ttie 
mausoleUfH*'kt Halicarnassus. In France, Italy and Spain, 
lanterns usually terminate the toivers. “^e spire of the Seo 
at Saragossa in design somewhat resembles those of Wren, 
bein^ne of the few examples worth noting. (U. p. S.) 

SPfflB UOOT (Ft. lueamt), the term given to the •windows 
in a_ spire which are found in all periods of English Gothic 
architecture, and in French spires form a very important feature 
in the composition. There is an early example in the spire of 
the cathedral at Oxford; they are not glazed, and have occasion¬ 
ally, if of large size, transoms to strengthen the mullions. 

SPiRffil (Ger. Speyer or Spder), a town and episcopal see 
of Germany, capital of the'Bavarian palatinate, situated on the 
left bonk of the Rhine, at the mouth of the Speyerbach, 16 m. 
S. of Mannheim by rail. Pop. (1905), 21,823. principal 
streets are broad but irregular, and the general appearance of 
the town little corresponds to its high antiquity, otring^to the 
fact that it was burned by the French in 1689. The only impor¬ 
tant ancient building that survived the flames is the cathedra], 
a -very large and imposing basilica of rod sandstone, and one of 
the noblest examples of Romanesque architecture now extant. 
Beyond the general interest attaching to it as one of the old 
Romanesque churches of the Rhineland, Spires Cathedral has a 
peculiar importance in the histoiy of architecture as probably 
the earliest Romanesque basilica in which the nhve as well 
as the side arcadeswas vaulted from the first (see AxchiTectdre : 
Romanesque in Germany). Built in 1030-1061 by Conrad II. 
and his successor, this church has had a chequered histoiy, 
its disasters culminating in 1689, When the soldiers of Louis XIV. 
burned it to the bare wails, and scattered the ashes of the eight 
GermMi emperors who had been interred in tiic king’s choir. 
Restored in 1772-1784 and provided with a vestibule and fajade, 
if was again desecrated by the FVcnch in 1794; but in 18-^6-1853 
it was once more thoroughly restored and adorned in the interior 
with gorgeous frescoes at the expense of the king of Ba^varia- 
The large cathedral bowl (Domnapf) in front of the west facade 
formerly marked the boundary between the episcopal and 
munici^l territories. Each, new bishop on his election hkd to 
fill the bowl with wine, while the buighers emptied it to his 
health. The heathen tower to the east of the churchy on founda¬ 
tions supposed to be Roman, was probably part of the town-^wOll 
built in 1080 by Bishop Rudger. Of the Retscher, or imperial 
palace, so called because built after the model of the Hiicfechin 
at Prague, only a mouldering fragment of •wall renkiins. It 
was in this palace that the famous Diet of Spires met in T529,'at 
which the Reformers first received the name 6f Protestants. 
The Altp8rtel (aUa porta), a fine old gateway of 1246; is a relic 
of rile free imperial city. Among the modem bnildingx are 
several churches and schools, a museum and pictui;fe ^Brny, 
&d. Spires, although rebuilt in 1697^ has never fecovefed from 
the injuries inflicted by the French in 1689. Ite trade is in- 
signifi^t; although it still has a free harbour oh the Rhine. 
Its manufactures include doth, pSpef; tobacco arid d^rs, sugar, 
sugar of lead; vine^r, beer and leather. Vines and tobacco 
are ^wn in the riwghbourhood, . ’ , 

Spires, known to the Romans as Au^a Nerneium fst Nemetae, 
and to the Gatfls as Neviomagus, is one Of'the oldei^ towns (m 'the 
Rhine. Hie modefn name appears'fiWl under the, form, of 
Spita; about the 7rii fcentuiy. Captured' frii Jhlfu* in 
47 'ftC., it’was reputedly destrtrired by the barffani^ Bt^es in 
tho'trst few centuries of the. Christian era.’ Thfe ■'to'wh.had 
become an episcopal seat in^thri 4rii centu^.; Brit ikthehismi 
sBpervehed; and ffie present bfehOp^c dates frtim Sip. la'Sjya 
Spita became part orlheFr^idiEmpire, thi‘erifoeirars !uv|^’ 
a “ p(^tiuin'*here; and ItWas espefcially faVourCT "fy 
imperial house. Hie cOBterttJons between the'MsHbps and the 
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citizens were as obstinate and severe as in any other city of 
Germany, tlte situation of the town opposite the mouths of 
several roads through the Rhine valley early fostered its ttade; 
in 1394 it rose to be a free imperial dty, although it owned no 
territory beyond its walls and hod a population of less than 
30,000. It enjoyed great renown as &e seat of the imperial 
supreme court from 1537 till 1689; it was fifth among the free 
cities of the Rhine, and had a vote in the Upper Rhenish Diet. 
Numerous imperial diets assembled here. From 1801 till 1814 
it was the capital of a department of France; but it was restored 
to Bavaria in the latter year. By the Peace of Spires in 1544 
the Hal^burgs renounced their claims to the crown of Sardinia. 

SPIRITS.^ The original meaning of the word spirit (Lat. 
spiritus, from spirare) was wind in motion, breath, the soul, and 
hence it came to denote that which gives life or vigour to the 
human body and other objects, and it is, therefore, synonymous 
with everything eminently pure, ethereal, refined or distilled. In 
popular chemi^ nomenclature the term “ spirit ” in its former 
sense is still occasionally encountered, for instance, “ spirits of 
salts ” for hydrochloric acid. The spirits of the British Phar¬ 
macopoeia («.g. sp. aetheris nitrosi; sp. cUoroformi; sp. earn- 
phorae^ are solutions of various substances obtained either by 
distilling these with, or dissolving them in, the rectified spirit 
of the Pharmacopoeia, which latter is pure alcohol with 16 % 
by weight of water. 

In the modem sense, spirits may be broadly defined as the pro¬ 
ducts resulting from the distillation of saccharine liquids which 
have unde^one alcoholic fermentation. Spirits of wine means 
rectified spirit of a strength of 43 degrees over proof and upwards. 
By rectified spirit is meant spirit rectified at a licensed rectifier’s 
premises. Proof spirit, which is the standard spirit of the 
United Kingdom, is legally defined (58 Geo. III. c. 38) as a 
spirit which at 51“ F. weighs exactly twelve-thirteenths of the 
weight of an equal volume of distilled water. The strength of 
proof spirit at 60° F.—the temperature now generally employed 
for official calculations—is now ofiicially regarded as being 
equal to a spirit containing 57-06 % by volume, or 49-34 % by 
weight, of absolute alcohol. Spirit which pos.sesses a greater or 
smaller alcoholic strength than proof is described as being 
so many degrees over or under proof, as the case may be. The 
strength is legally estimated by Sykes’s hydrometer, wliich was 
legalized in 1810 by 56 Geo. III. c. 40. The degrees “ over ” 
or “ under ” proof os ascertained by Sykes’s hydrometer are 
arbitrary percentages by volume of a standard spirit contained 
in the spirit under examination. This standard spirit is proof 
spirit. For example, by a spirit of strength 75-35 degrees over 
proof (absolute alcohol) is meant a spirit of such a strength 
that 100 volumes of the same contain an amount of spirit 
equal to 175-25 volumes of the standard (proof) spirit. A 
spirit of 25 degrees under proof is one of which 100 
volumes contain wily as much alcohol as do 75 («'.<. 100 — 25) 
volumes of proof spirit. According to Nettleton, “ proof 
roirit ” -would appear to be the outcome of an attempt to pro¬ 
duce a mixture of pure alcohol and water, containing equal 
weights of the constituents. The term “ proof ” protably 
originated from a rough test for spirituous strength formerly 
employed, which consisted in moistening gunpowder with the 
spirit and applying a fight. If the gunpowder did not ignite, 
but the spirit merely burned away, the spirit was regarded as 
beingjonder proof, i.e. it contained so much water that the 
gunpowder became mobt and refused to deflagrate. The basis 
of the standard of other countries is almost invariably the unit 
• volume of absolute alcohol, the hydrometers, or rather “alcoholo¬ 
meters -su(A as those of Gay-Lussac and of J. G. Trilles— 
employed indicating the exact quantity of alcohol in a mixture 
at a standard temperature, in percentages by volume. In the 
United States the term “ proof ” is also employed, .American 
proof spirit being a spirit which contains 50 % of akobol 
by volume at 60® F. Ameriam “ proof ” qmrit is, thei^ore, 
considerably weaker than. British “ proof.”- Allowing for this 
difference and ateo for the fact that the American standard 
* For the sense of disembodied persons, see Spikitoausm. 


gallon (which is really the old English wine-gallon) is equal to 
0-833 of an imperial gallon, the American “ proof ” gallon 
roughly equals 0-73 of a British proof gallon. 

Historical.—The art of distillation, more particularly the 
preparation of distilled alcoholic fluids for bevemge and medi¬ 
cinal purposes, is of very ancient origin. It is probable that 
the art of making spirits was well known many centuries before 



Fio. I. — Ancient form of Still, Fic. 2. — Ancient form of Still, 
used in China. used in Central India, 

the advent of the Christian era. According to T. Fairley, the 
Chinese distilled liquor “ sautchoo ” was known long before 
the Christian era, and “ arrack " TnAio or a /lato 

remote as 800 b.c. Aristotle in 
hLs Meteorology (lib. ii, ch. ii.) 
says “Sea-water can be rendered 
potable by distillation: wine 
and other liquids can be sub¬ 
mitted to the same process. 

After they have been converted 
into humid vapours they return 
to liquids.” There is, on the 
whole, little doubt that spirits 
were manufactured in E^pt, 

India, China, and the Far East 
generally, as far back as 3000 
B.c. Figs. 1-4 (from More- 
wood’s Inebriating Liquors, 
published in 1838) show very ancient forms of stills in use in 
China, India, Tibet and Tahiti. 

As far as can be ascertained the oldest reference to the pre¬ 
paration of a distilled spirituous liquor in the British Isles 
IS contained in the 
“ Mead Song ” written 
by the Welsh bard, 

Taliesin, in the 6th cen¬ 
tury. He said “ Mead 
distilled I praise, its 
eulogy is everywhere,” 

&c. (Fairley, TArAna- 
/yrf, 1905, p. 300). The 
same authority points 
out that the knowledge 
of distillation in the Fio. 4.—Ancient form of Still, used 
British Isles was inde- “ Tahiti, 

pendent of the art of distillation from wine, seeing that distilla¬ 
tion from grain was known in Ireland beftwe the art of making 
wine came to Europe, An Irish legend states that St Patrick 
first taught the Irish the art of distillation ; but, however 
that may be, it is certain that at the time of the first 
English in-vBsion of Ireland (1170-72) the manufacture 
of a spirit distilled from grain (i.r. whisky) was kno-wn to 
the inlmbitants of that country It is probable that gimn 
spirit was first prepared in the Far East, inasmuch as a spirit 
distilled from rice and other grains was made in India b^re 
the Christian ere. The establishment of regular distilleries 
in England appears to date back to the reign of Henry Vin., 
and they are 'said to have been founded by Irish settiers 
who came over at that time. It is difficult to obtahi^ct data 
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Fio. 3.—Ancient form of Still, 
used in Tibet. 
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leguding the origin the distilling industry in Scotland, but, 
as Fairley says, it is probable that distilling was carried on there 
almost as early as in Ireland. At the time of the Tudors .Scotch 
whisky was held in great repute in England. The production 
of a spirit from wine brandy) appears to have been known 
in the 9th century; but, according to Morewood, the first attempt 
at the distillaticm of wine in France is attributed to ^naldus de 
Villa Nova, in the ijth century. As a manufacturing industry 
the distillation of brandy in France began in the 14th century. 
The history of the spint industry in the United Kingdom is, 
as Nettleton has well pointed out, inseparably connected with 
questions of taxation. According to one writer, it was not uiitil 
16^ that an excise duty was first imposed on the consumption 
of spirit (“ aqua vitae ”) in the United Kingdom, but it appears 
probable that the industry generally was taxed in one form or 
another in the reign of Elizabeth, when it first began to assume 
considwable importance. No record, however, of the quantity 
of spirit on which duty was charged was kept until 1684. In 
that year duty was paid on 5*7492 gallons. At the end of the 
century the consumption reached 1,000,000 gallons, and in 1745 
it had risen to a quantity equivalent to about 5,000,000 gallons 
at proof. Cromwell imposed a tax of 8d. per gallon, but this 
was soon lowered to 2d. In 1751 a tax equiwlent to ts. per proof 
gallon was imposed, and in 1766 this was further increased to 
as. After this various changes and complex methods of assess¬ 
ing the duty were introduced (see Nettleton, The Manufaelme of 
Spirit, Marcus Ward, 1893) until, in more modem times, a more 
rational and uniform system was introduced. 

Conditions of Manufacture.—Tht principal act now governing I 
ud regulating the manufacture of spirits and the working of 
distilleries in Great Britain is the Spirits Act of 1880. The 
provisions of this and of the other acts bearing on the subject are 
exceedingly numerous tmd complicated, and, therefore, only a 
few of the chief points can be set forth here, so that an adequate 
appreciation may be gained of the arduous and rigid conditions 
under which the spirit manufacturer is, in order to ensure the 
safeguarding of the revenue, constrained to camy out his opera¬ 
tions. A distillery must not, without permission, be carried on 
at a greater distance than half a mile from a market town, nor 
may it be situated within a quarter of a mile from a rectifying 
establishment. A distiller must give notice of the erection of 
new plant or apparatus, of the timeof brewing, of the removing 
of sugar from store or of yeast from wort or wash, of the making 
of *• bub, ” of the locking of the spirit receiver supply pipe, &c. 
He may use any material he pleases, provided tmit the gravity 
of the wort can be ascertained by the sacdutfometer, but he may 
not brew beer nor make cider, wine nor sweet wines. When 
the worts are collected in the wash-back (fermenting vessel) 
a declaration must be made at once, specifying the original 
gravity and the number of dry inches remaining in the 
back. At the end of every distilling period a return most be 
delivered showii^ (a) the quantity of brewing materials 
used, {b) the quantity of wort or wash attenuated im distilled. 


out of Steve, the number and size of vessels, the locking of the 
latter, and the painting of the pipos carrying various liquids 
in certain colours. Hie methoite of assessing the duty are three¬ 
fold, and whichever of these methods gives the highest return 
is the one adopted. The first is the “attenuation charge.” 
This consists of levying the charge due on one gallon of proof 
spirit for every hundred gallons of worts collected and for every 
five degrees attenuation observed, the latter beiiig calculated 
by taking the difference between the highest specific gravity of 
the worts and the lowest gravity of the wash after complete 
fermentation. Secondly, there is the “ low-wines charge,” 
calculated upon the bulk-quantity at proof-strength of the low 
wines produced Ity the distillation of the wash; and lastly, the 
“ feints and spirits charge.” This is the method usually 
adopted, as it generally gives the highest results; it is 
a.ssessed on the number of bulk gallons at proof of the feints 
and spirits produced by the final distilling operations. The 
duty, which was fixed at los. per proof gallon in i860, remained 
at ^t rate until 1S90, when an addition of fid. was made, but 
a further increase to the like amount made in 1894 was remitted 
in the next year owing to the unsatisfactory results obtained. 
The rate remained at los. fid. until 1900 when it was raised to 
I IS., a further increase being made in 191^1910. 

Legally, the word “ spirit ” implies spirit of any description, 
and 2l liquors, mixtures and compounds made with the same. 
In the same way plain spirit is any British spirit which has not 
been artificially flavoured, and to which no ingredient has been 
added subsequent to distillation. 

The extremely severe and inelastic provisions of the acts 
governing the manufacture of spirit in the United Kingdom 
have proved to be a very serious impediment to the develop¬ 
ment of the spirit industry on modern lines, and have placed 
the British manufacturer at a considerable di^vant«ge as 
compared with his foreign competitors. There is littk doubt 
that the enormous revMiue derived from the spirit industry 
could be adequately safeguarded in a manner more consistent 
with the development of the industry on sound commercial 
and technological lines than it is at present. 

' Production and Consumption ,—^The production of spirit in the 
United Kingdom amounted in 1907 to roughly 30,000,000 proof 

g allons, the consumption to a gallon per head of population. In the 
ocade 1880-1890 the quantity of spirits distilled remained practi¬ 
cally stationary at about 40,000,000 gallcms, but during tye ten yean 
1890-1900 there was a ra^d increase, the maximum bew attain^ 
in 2898, when nearly 64,000,000 gallons were produced. A po^t 
had then been reached at which the production had considerably 
outatrip{>ed the consumption, duo in part to the derire of lie spint 
trade to meet the increased demand for " matured ' spirits, aad in 
part to the fact that an excessive amount of capital had, owing to 
the increased popularity of Scotch whisky, bem attract to the 
distilling industry. This over-production led to a vast increase in 
the quantity of spirit remaining in warehouse. In 1906 productim 
and consumption were about equal, and the quantity of tyarit in 
warehouse represented roughly a five years' supply. 

The following figures regardmg production, consumptum, duty, 
&c., need no explaution;— 


United Kincdom 


I. Statistics regarding Home-made Spirits. 


Year. 

Total quantity 
disced 
(proof galkm). 

Total consump¬ 
tion of pot¬ 
able sjnrit 
(proof gallon). 

Consumption of 

of^^u^ 
tion (protn gallon). 

Blurts 
(proox gallon). 

Retained for 
methylation 
(proof gallon). 

Renudning in 
warehouse 
(proof gallon). 

Puty paid 
(Excise). 

£ 

1893-1896 

1898-1899 

1900-1901 

1903-1904 

1905- 1906 

1906- T907 

49.3*4.875 

63.437.884 

37,020,847 

51,816,600 

49,214,165 

30.3r7.908 

31,088,448 

34.334.084 

36,703,728 

32,486,958 

32,511,316 

H 

4.254.883 

3,090,290 

5.773,718 

6,334.97* 

7,049.798 

7.341.077 

3,838,08a 
4.78*,369 
5.070.7*3 

5,034,586 

5.663,429 

6,053,285 

114,110,701 

* 5 l. 73*.539 

161,502,829 

* 67 .* 3 i.S 04 

* 63 . 5 * 9,957 

161,648,409 

16,380,134 

* 7 . 967 .* 4 * 

20,124,003 

18,667.818 

*7.765,352 

* 7 . 74 S ,*»5 


(c) the quantity of spirits produced at proof-strength, and(<i) the 
quantity of “ feints ” remaining. Regulations al» exist with 
regard to the mount of “ bub ’"(see below) that may be added 
to the worts, or the quantity of yeast that may be removed from 
the wash, concerning the time permissible for drawing over 
spirit at the various stages, as to pladng in and taking spirk 


The importation of foreign potable spirits into the United King- 
domhas ftOlen off matoriaUy since X870-1875J during whuShpmod it 
stcodat 16,000,000 to 17,000,000 gallans. Hiis is ehiefiy d^ to ^ 
decnaaed oonsonmtion of brandy, and, to a sm a ll er oxte^ to the 
dindnishing, importance of rum and other foreign spirits. Thei^t 
remarkabfo change in this eonnexioa is in the case of foreign methyl¬ 
ated s^fc At one time (1891) the quantity of this article imported 

















SPIRITS 


•. SOHaiet ftgarding Imported Spirit*. 


Total fan] 
(proof gB 


fSsjHtSpe I 10,8*1.518 


1902-1903 13,130,18a. 
1905-1906 8,228,435 


1906-1907 8,129,503 


Consumption 
per head of 
population 
(prcxif gallon). 


Nature of spirits 
(proof gallon). 


fRum , . 6,217,469, 
Brandy. . 2,668,616 
Other sorts. 1,935,433 
. ’Rum. . . 6,719,452 

■ Brandy . . 3,081,525 
Other sorts. 2,617,090 
■Rum. . . 4,879,958 

■ Brandy . . 2,436,773 
Other sorts. 891,704 
Rum. . , 5,110,345 

• Brandy . ,. 1,942,415 
Other sorts. 1,076,743 


was almost equal to the amount manufactured in the United King* 
dom, the dgures being 1,995^82 gallons for tlie home produce and 
1,456,108 for the foreign. For various reasons--cluo 9 y owing to 
the surtax of 41 I. per gallon on alt foreign spirit— the quantity 
imported^ has gr^nally dwindled away, and at the present time is 
praotiiiiaUy nogligible. The nrincipal spirit-producing countries 
are Russia and Germany, the United States coming next, and then 
Franco, Austria and the United Kingdom in succession, followed by 
Hungary, Holland and Belgium. The following are the figtires for 

1905:— 

Proof gallons. 

Russian Empire ..... 161,360.000 (1904) 


Germany.146.0i4.000 

United States.125,042,000 

France.160,584,000 

Austria. 55,682,000 

United Kingdom .... 48,520,000 

Hnngaiy.40,216,000 

Holland.13.552,000 

Belgium ... . . 11,924,000 

If we except Canada and the Cape (which make roughly 
6)000,000 and 1,500.000 gallons rsspectively), the production 

of the British Empire, apart from tba United Kingdom,, is very 
small. British Guiana exports 3^000,000 to 4,000,000 and Jamaica 
about 1,500,000 gallons of rum. 

Witii regard to the consumption in gallons per head, Denmark 
stands first with 2 -4, then foMows the Anstro-Hungaiiasi .Empire, with 
1-98, Germany with t"43, Holland with the same figure, France 
with f-sf, Sweden with 1-56, the United States with 1 • 20 ,’Belgium 


I WiA nsgard to the atateriaM’ twioyedi 

—;t- -in the manufacture of ipiiits in 

roughly 80-90 % now consist of maire'(and 
Retafned for other starchy substances), beetroot and 
inethylation. • molaises, whereas in 1840 nine-tenths of 
the aleqhol produced was derived ‘fnna the 
-- grape and other fruits. This change is due 

19, in part to the. ravages of the oidium disease 

[6 91.990 (1850-1857) andthephylloxcra,(l876-r'89o). 

13 which desfa-oyod an immense number of 

12 r vines, but thiofiy to the increased dejtiamdi 

E5 ,2i2jooi fer commercial spirit in the arts and mane- 

;o factures, and also to the improved methods 

;8 for Obtaining a high-class rolrit from prac- 

rj id], tically any starchy or sacoharine material. 

14 In 1905 the number of alcohol units (the 

15 unit B1000 hectolitres of pure alcohol) 

15 nil. distilled from mai*e and other starchy 

43 materials was 5B9. from molasses 516, from 

. . . -i hwtroot 1002, from wine, cWw, loee and 

fruit* ,499. In Germany touf^ly 75 % of the spirit .mnufactured. 
is derived from potatoes. In 1905 the total spirit disced 
amounted to 3780 units (of 1000 hectolitres of pure alcohon, of 
which 2877 units were obtained from potatoes, 765 units from 
grain and 144 units from molasses and other material. In RuHia 
spirits are distilled chiefiy from potatoes and rye, in the United 
States from maize. 

Manufacture. —The manufacture of spirits consists broadly 
in converting starchy or saccharine matter into alcohol, the 
latter product being'subsequently separated, concentrated 
and rectified. When spirits are made from a purely sacchwine 
material the process of conversion into alcohol is a relatively 
simple one, but where farinaceous raw products are employi^ 
it is primarily necessary to transform the starch contained in 
them into sugar. The main varieties of spirits manufactured 
from sugar, or from sugar-containing materials, are:— 

S 0 GA»-DERlVED SPIRITS 

Raw Material, Product. 

Wine. Brandy. 

Suganeane and cane molasses. Rum. 

Beetroot; beet molasses. Industrial alcohol. 

Occasionally wine, cider, perry and cane molasses_ are alw 
eniployed for making either plum potable spirit or industcM 
alcohol, and at times cane molasses (chiefly obtained from 
Cuba and the West Indies) are used somewlmt extensively in 




and then in order Queensland, i’3Z gallons; Canada, o-ga gallon; 
New South Wales, 0-77 gallon; New Zealand, 0-73 gallon; "Vreteria, 
o-64galion; the Cape, o‘68 gallon; and South Australia, o’47 gallon. 
Of the spirits distiUed in the United Kingdom, Scotland produces 
roughly one half, England and Ireland about one quarter each. 
Altbongh the number of distilleries in England and Ireland has 
varied but Httle of recent years, the number in Scotland increased 
ftoin 120 in 1880 to 161 in 1899. In 1906 the actual nunibert were— 
SeOtUoid, 150; Ireland. 28; England, 8. The apparent anomaly 
between tl» number of distilleries and the quantity of spirit prodneod 
in dificrent parts of the kingdom is explained by the fact that the 
great'mainrity of the dhtitlmes in Scotland and Irdand are small, 
pot-still aistilleries, whereas tlic English works are all of eonsiderabie 
capacity. It is difficult to arrive at any satisfactory figure wi'th 
regard to the amount of capita! invested in British and Irish distil- 


difiicult of rectification. 

The chief spirits derived from starchy materials, and their 
corresponding raw materials, are as follows:— 

Starch-dbrived Spirits 
Raw Material. Product. 

<w a.a,,b.,hy. -v. 

oats, wheat and maize. . . .1 

Potatoes.. Indns&al alcohol. 

A. Spirits derived from Saccharine Materials. —The manu¬ 
facture of the finer brandies, such as those of Cognac, is, as far 
j as the processes involved are concerned, by no means Braadr. 
i a complex matter. The excellence of this class of 

I A___ A- xt-. -1_i._ ..Awam. 


, - PU L-8 ..1 .1 Kart, spirit is diie to the character of the wine en^iloyed 

lUicit distillation has almost ceased to cast TO Great Britain, but r 4.ko piUfaUre m .pUrfmer ind 

in Ireland the number of annual seizures irndor tliis heading is still J? great experience of the distillers in selecting iwa 
considerable. In 1906-wo7* out ofi a total of 974 detections and blending the raw matenals and niushed products, ine 
seizures, -968 wece in Irol^a. charac te r of the wine is^, of course^ chiefly due to the 

The spir it produecd in ttio United Kngdom is made almost peculiar soil and dimatk conditions, and in some degree to 
excfaistvc8y from malt, unmalted grain (chiefly maize, rye, barley, ti,. k.to- :+ mav Ka aXied 

wheat E^ 'Oats) and molasses. The relative proportion of malt me^ds of cultiwatioii. The latter, it may pe addra, 
to unnufltef. grain has ahown a flight tendency to iBcressi during have SUlCe the recoDSfiitution of the Charen'te ■wneyaros 
•the past twenty years, bnt-theqaantity of molasses employed has subsequent to their partial destruction by the phylloxera 
increased very largely in tte wme owing ra aiMy to^the Brandy) been much improved. In the preiibylloxera 

fact that homfi-ioAde spmt luui largdy dhiplftoed the foreiiA mrtiolu \ xu • ' j — -ai jn.K; u..a j_.i ii\a aijra* irjaiifTri 

for several industrial purposes and pSoarly for me&yiation. days the iroeyMds wreplanted and cultivated ■very tough 
The est ima ted qu a nt iti e s of the various materials e m p lo ye d in T883 and readyfashion, without any attempt at regularity of planting, 
and 1906 respectii’ely weie as under:— The result was that the vines spread practically unreitnuned 

Yani. hMt (quartnr*)., 8ugar(cwt.). inre^lanty of growthv leeWe and hardy ptants bong Ifouad 

--1*--^—!—-^----side'by'side, and the yield was'poor. .In vineyardseoBstnicted 

in the modern' etj^ ttie vinM are planted ini r^lar roue, 

‘at ■ 


(qaartors), 

888 . 3 ^ 


Unmalted'im 

(quarten), 

1,034,081 
■ 1,090,286 


Molasses 'and 
sugar (cwt.). 













ripening, methodically suj^rted by wire. The wines pro¬ 
duced by the Charente vineyards are of a light (white) character 
and possess no marked " bouquet," but they nevertheless 
produce a spirit of a peculiarly fine and delicate character. It 
IS remarkable that the fiiiler and more aromatic wines of the 
Gironde and of Burgundy, for instance, are not so suitable for 
the manufacture of brandy as the relatively poor growths of 
the Charente. The apparatus employed for the distillation of 
the fine Cognac brandies is generally*of a very simple pot- 
still t}rpe. Fig. 5 depicts the still-room of a Charente distiheiy 



Pio. 5.—Old Cognac Pot-stiU. 


of former times, and fig. 0 shows one of Messrs Martell’s 
distilleries in Cognac, equipped on modem lines. It will be 
seen that, in principle, there is very little difference between 



Fig. 6 .—Modem Cognac Pot-stffl. fMsrtellA'Coj) 


the two sets of plant, the reason being that experience has 
shown that for wines producing the finest brandies, the simplest 
form of still is also the best For the distillation of wines not 
of the highest quality (from the brand;^ distillers’ point of view) 
more complicated apparatus is employed,. as,the spirit front 
these wines must be more highly rectified thafi is ^e case wittv 
the finest brandies. Broadly speaking, it may be said that thq 
type of stiff is suited to the production in the most economical 
manner of the best spirit to be obtained from- the Wfine of a 
particular dktrict. In Comae, brandy is generally, biit not 
universally, made ^ the " brouiffls et repasse ’’ syst^im this 
being a double diStf^ipn in a simple Bot-still. Tl^e stills are 
(compared with whisky pot-stills) veiy small, 'bdldjn| r'bud^ 
one hundred gallons, the distiffktidn h conducted veiy 
slowly and welully, lasting about eight hours. ’ Bbtnemes t)» 
whole of the sifiirit js coBectSd'in one recei'^ (cQiwsstHmffii 



being called the "bonne ebauffe” or “rq)4S5C.’' The first 
runnings—which very in quality according to the quality of the 
wine, the manner of heating,. &c.—are term^ " p^uit 
de tSte ’’ or “ tStes," and are separately collected and mirnd 
with 'the "brouillis" of the following operation.' The 
sjnrit which next comes over (starting at a strength of id>but 
80 % and running down to about SS%) is the " coeur,” and 
as a whole, marks rou^ly 66 to 70 % of absolute alcohol by 
volume. The residue m the still is ^en run down to water> 
and tite spirit so obtained, which shows so to 05 %, is ^ed 
" seconde,” and is either mixed with a fresh chargs of wine or 
rectified separately, the stronger portion being mixed with the 
“ brouillis,” the weaker with a charge of wine (see Bkakpv). 

There are two main kinds of rum, namely, Jamaica rUm and 
rum of the type prepared principally in Dcmerata and Trinidad 
(see Rum). There are two varieties of Jamaica 

rum (a) the common clew rum, and (i) flavoured, 

or “ German ” rum. (a) “ Common clear " rum is prepared 
from a mixture of sugar-cane molasses, “ skimmii^s ” (the 

scum from the boiling cane juice) and “ dunder," this last 
name being given to the spent lees from previous disiillations. 
Previous to use the “ skimmings ” are subjected to acid fermen¬ 
tation either alone or in conjunction with “trash" (crushed 
cane). The wort, which on the average contains about 10 to 
15 % of sugar, ferments very slowly, owing to tho-foct 
that very little yeast—the latter being derived from the cane 
rind—is present. Roughly five to ten days are occupied by 
this operation. At first the fermentation is mainly alcobdic, 
but it rapidly assumes an acid character, owing to the presence 
of a great number of acidifying bacteria derived from the 
“ dunder ” and " skimmings.” The distillation of the fer¬ 
mented Wort is Carried out in pot stills heated by fire or steam, 
either of a simple type or provided with rectifierst In the 
former case two distillations are necessary, the ifrst resultnw 
in the production of a weak alcoholic liquid termed “ low wines, 
the second, which consists in a rectification of the low wines, 
producing “ high wines ” or strong rum. The other type of 
still is provided with two rectifiers, which are interposed 
between the still and the condensing worm. These arecKaiged 
with low and high wines respectively. The first runnings of 
the still (25 to 40 o.p.) constitute the rum proper, the next 
fraction fte high wines, and the final distillate the low wines, 
(i) Flavoured or “ German ” rum is prepared from the some 
materials as the " common clear ” variety, with the addition 
of “ acid ” and " flavour.” “ Acid ” is obtained by acidifying 
fermented inne juice by means of cane “ trash ” and wffuss 
from the wash backs. “ Flavour ” is prepared in much tho 
I same way as “acid," except that “ dunder ” sediment is also 
added. The fermentation, which is to a very ^reat extent 
bacterial, results in the formation of large quantities at acid, 
including much butyric acid and compound esters. The 
distillation of “ flavoured ” rum is carried out in much the sotne 
manner as that of thecommon clear.” Tl»i manufaotiue of 
“ Demerara rum ” is differentiated from that of the Jatmaaca 
I varieties mainly by. the fact that Ifae fermentation in the fonner 
: ease is ptactically purely saccharcmiycetic (t.». yeast), vffwreas 
: the latter is iMgely- schisomyoetic (i.e. bKterial). Tfor the 
di.stillation Of the Demetsira rums, which are mudh l^ta: m 
I flavour than the Jamaica varieties, stills of the “ patent ** (sso 
i betew) Or rectifying type ate frequently enlployM <(see Rom 
and jutUscK). 

'For the manufacture of InSustrial'spirit from skochaitoe inateHab 
see hdow, under/ntftMSniif iffeoSof. 

B. Spirits Se/iPeS from ,Starchy Materials.—The mamAo 
tttre of spirit from sakicharine materials is; las we have sCen, 
a pA^vely simple operation, thfe' sugar being tawnsffariSaed 
I ihfd'alcohbl by fomeantation, and thb btter tiien distffied off. 
< To convert starcl:^ tnattfcr into Aiohol k a mudi'mhtb cofnpli- 
eati^’ To tile' bperatiohgfrocessary fos the tiiiih^ormi^ 

i tion bf sugar mto spirit mu^,jn fhe case ofjAuiffirinatetia!^ 
i be ti^ded, that of copyertiqg ‘the starch mtp ta^, ^ Thfir <ii 
i aeeiM^islied dther the abtioh of a dltUtatic frhne&t, sudf 
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as that present m malted grain (see Brewing) or secreted by 
certain Uving organisms, or by an acid such as sulphuric acid. 
The latter process is little employed at the present time. The 
materials employed by the distiller, and the methods of pre¬ 
paration and treatment to which they are subjected before 
and sdter entering the distillery, are in some respects similu, 
in others materidly different, from those employed by the 
brewer. The materials most frequently employed are maize, 
lye, barley malt, raw barley, oats, wheat and potatoes.. Com¬ 
paring the main operations (apart from the actual process of 
distillation) of the brewer with th(»e of the distiller, it is true 
that these are identical in the sense that they consist in the 
convenion of starch into sugar and of the latter into alcohol; 
but whereas the object of the brewer is to produce beer, of 
which alcohol forms only a relatively small proportion, the 
distiller, broadly speaking, desires to produce alcohol, and it is 
this fact which is responsible for the differences ^uded to 
above. 

DistiUery Malting. —^Where malt is employed as the main 
raw material, as, for instance, in the case of Scotch pot-still 
whiskies, and also, but to a minor degree, in Irish pot-still 
whiskies and patent-still whiskies, the process of pre^ration 
does not, except in some specific particulars, differ very widely 
from that used in making brewer's malt (see Malt). With 
regard to the barley employed for this purpose, certain qualities 
which are of the greatest importance to the brewer, such as the 
nature of the hu:^, colour, and friability of the starch, are of 
little interest to the distiller, and providing that the grain is 
sound and that it contains a high percentage of starch and malts 
as well, it will pass muster as an average distillery material. It 
is usual to give barley intended for patent-still work a rather 
longer period in the steep and on the floors than in brewery 
malting, and it is well to treat the steep-water with some anti¬ 
septic, preferably lime, as the distiller has not the opportunity 
of lessening the dangers of bacterial infection at subsequent 
stages which is afforded to the brewer by the boiling and hopping 
of the wort. In distilleries where barley malt is not used as 
the main taw material, but mainly or chi^y as a diastatic agent 
(for instance, in potato and maize distilleries on the continent 
of Europe), the so-called “ long " malt process is widely em¬ 
ployed. 'This consists essentially in subjecting the grain first to 
a somewhat lengthy steep (until the increase in weight due to 
the absorbed water is about 40 to 45 %), and secondly to a very 
prolonged “flooring” at a moderate temperature, great attention 
being paid to the conditions of ventilation and humidity. It 
was formerly believed that the germinating barley grain attains 
its maximum of diastatic power after a very short period, and 
that when the acrospire is three-quarters “ up ” and the rootlets 
say luie and a half times the length of the grain, the malt is 
ready for removal from the floor. M. Delbruck, Hayduck and 
others have, however, shown that this is not the case, and the 
practical results obtained by adopting the twenty days’ “ floor- 
mg ” period (and its attendant conditions) have amply confirmed 
tlM scientific researches on this subject. 

Hayduck has shown that the relative diastatic strengths of 
“ short ” (seven to ten days) and “ long ” (twenty days) malt 
are, (i) for heavy barleys as too: laS-g (averse), (2) for light 
barl^ as 100; 160-5 (average). In contradistinction to the 
brewer (who can only use it on exceptional occasions and for 
special purposes), the distiller prefers, whenever this is feasible, 
to use g^en malt rather than kilned malt. One of the principal 
objects^ kilning brewing malt is to restrict the diastatic power; 
but this is the very factor which the distiller desires to preserve, 
as the green malt possesses roughly twice the diastatic activity 
of high kilned malt. It is obvious that the distiller, who regards 
his malt merely, as a starch-converting went, will, aeteris paribus, 
use as little kuhed malt as possible, 'ne malt whisky distiller 
cannot, however, use green malt, as he relies to a great extent 
on the killing, g^ess for the development of the peculiar 
&vourjcharpcWistic of the article he produces. Moreover, 
it is f^eqpiently difficult hot weather to obtain a satis- 

fac^iy green malt supplyi^inpecially os the latter will not bear 


carriage for any distance, and distillers who make pressed yeast 
(commonly ^ed “ German ” yeast) find that a proportion of 
kilned malt is necessary for the satisfactory manufacture of this 
article. When the distiller is unable to use green malt he will, 
by preference, use a malt which has been kilned at as low a 
temperature as possiUe; Under these conditions the kilning 
is little ii^ora thw a drying operation, and the temperature is 
rarely raised above 130° F. 

Although green or low-dried barley malt is the saccharifying 
agent usually employed both in the United Kingdom and on 
the continent of Europe, malts prepared from other cereals 
are not infrequently employed for this purpose. According to 
Glaser and Moransky the relative starch-transforming capacities 
of the various malted grains, taking barley as the unit, are as 
follows:— 

Barley malt.l-oo 

Rye malt.0-93 

Wheat malt ..... l-og 

Oat malt.0-30 

Maize malt .' . . . . 0-28 

Oat malt, notwithstanding its low transforming power, 
possesses certain advantages, inasmuch as it is easily and rapidly 
prepared, it acts very quickly in the mash tun, and its diastatic 
power is well maintained during fermentation. Rye is best 
malted in conjunction with a little barley or oats, as it otherwise 
tends to superheat and to grow together in a tangled mass. 

DisHUe^ Masking .—Distillery mashing, although outwardly 
very similar to the process employed in brewing, differs very 
widely in some important particulars. In brewing all the 
necessary fermentable matter is formed from the starch by the 
mashing operation. The wort so obtained is then hopped and 
sterilized. This method of working, however, cannot be 
adopted by the distiller. The brewer must have a certain 
proportion of dextrinous, non-fermcntable carbohydrate matter 
in his wort; the distiller, on the contrary, desires to convert the 
starch as completely as possible into fermentable, that is, 
alcohol-yielding, material. This result is obtained in two ways; 
first, by mashing at low temperatures, thus restricting the action 
of the diastase less than is the case in the brewer’s mash; and, 
secondly, by permitting the diastatic action to continue during 
the fermentation period. Low temperature mashing alone will 
not have the desired effect, for part of the dextrinous bodies 
resulting from diastatic starch-transformation are not further 
degraded by diastase alone, but are rendered completely fer¬ 
mentable by the combined action of diastase and yeast. Hence 
the distiller is unable to boil, that is, to sterilize his wort, as 
he would thereby destroy the diastase entirely. In this he is 
at a serious disadvanta^ compared with the brewer, as an 
unsterilized wort is very liable to bacterial infection. The 
latter danger prevents the distiller from taking full advantage 
of the benefits of low-temperature mashing, and he is obliged 
to heat his mash to a temperature which will, at any rate, be 
a partU safeguard against the bacterial evil. The method 
employed varies according to the nature of the muh and the 
quality of the spirit that it is desired to obtain, but in principle 
it consists, or should consist, in bringing the mash as rapidly 
as possible to the temperature of maximum saccharification, 
keeping the whole at this point for some little time, then heating 
to the temperature of maximum liquefaction, and subsequently 
to as high a temperature as is consistent with the thiclmess of 
the mash and the preservation of sufficient diastase for the 
fermenting period. 

The Fermenting Operations^ —^The conditions and methods of 
distillery fermentation vary considerably, and in some respects 
radically, from those employed in the Iwwery. In order to 
obuun the maximum alcohol jdeld the distiller is obliged to work 
with unsterilized wort, and at relatively hig^ ten^ratures. 
the necessity for the former condition has already been ex¬ 
plained, but the latter is due to the fact that the optimum 
WwRing capacity of distillery yeast is reached at a temj^rature 
markeffiy aWe that most favourable to brewing type;. Apart 
from titiu, if the distiller worked at brewing temperatures the 
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brewing yeasts would predominate, and these produce less 
alcohol than the distillery types. Thus at F. (and above) 
distillery yeasts tend to predominate. The conditions of fer¬ 
mentation which are more or .less forced upon the distiller 
are unfortunately also very favourable to the development of 
bacteria, and if special methods are not adopted to clwck their 
development, the result would seriously affect not only the 
quantity but also the quality of alcohol produced. The micro¬ 
organisms chiefly to be feared are those belonging to the class 
of fission fungi (schizomycetes), such as the butyric, the lactic, 
the mannitic, and mucic ferments. 

Souring, —It has long been known to practical distillers that 
in order to avoid irregular (bacterial) fermentations it is necessary 
either to let the wort “ sour ” naturally, or to add a small quan¬ 
tity of acid (formerly sulphuric acid Was frequently employed) 
to it before pitching with yeast. The reason for this necessity 
was until recent times by no means clear. It has, however, 
now been demonstrated that a sli^tly acid wort is a favourable 
medium for the free development of the desirable types of 
distillery yeasts, but that the growth of brewepr yeasts, and 
especially of bakeria, is very much restricted, if not entirely 
suppressed, in a “ soured ” liquid. The acid which is the result 
of a properly conducted souring is lactic acid, formed by the 
decomposition of the sugar in the wort, by bacterial action, 
and according to the equation CjHjjOj — aC-HgO,. 

For various reasons (one being that in order to restrict the 
lactic fermentation when sufficient acid has formed it is neces¬ 
sary to heat the soured liquid to a higher temperature than is 
desirable in the case of the main wort) it is inexpedient to allow 
the souring process to take place in the main wort. It is usiial 
to make a small mash, prepared on special lines, for the produc¬ 
tion of the “ bub ” (German Hefeguf), CiS the soared wort is 
termed. This is allowed either to “ sour " spontaneously, or, 
better, is inoculated with a pure culture of B. acidificatis Imgis- 
simus, which for this purpose is undoubtedly the best variety of 
the lactic acid bacteria. The optimum developing temperature 
of this organism is about 104® F., but it is better to keep the 
wort at F., for at the latter temperature practically no other 
bacteria are capable of development. When the larafication 
is completed the wort is rtused to 165° F. in order to cripple the 
lactifymg bacteria—otherwise souring would go on in the main 
fermentation—and after cooling to the proper point it is pitched 
with yeast. When a good crop of the latter is formed the whole 
is added to the main wort. The beneficial effects of souring 
are not due to any specific action of the lactifying bacteria, 
but purely to the iactic acid formed. It has bem found that 
excellent—and in some respects better—results can be obtuned 
by the use of lactic acid as such in place of the old souring 
recess. Some success has also attended the introduction, of 
ydrofluoric acid and its salts as a substitute lor lactic acid. 
Hydrofluoric acid is poisonous to bacteria in doses which do 
not affect distillery yeasts, and the latter can be cultivated in 
such a manner as to render them capable of withstanding as 
mu(^ as 0*2 % of tl^ acid. Bacteria, apparently, cannot 
“ aedimatized ’’ in this fashion. Worts treated with hydrofluoric 
acid produce practically no side fermentation, and it seems a 
fact that this substance stimulates diastatic action, and thus 
permits of the use of relatively low mashing temperatures. 
The yeast employed in British and Irish pot-still and in some 
atentetill distilleries is still generally obtained from breweries, 
ut it is now generally recopiized that—at any rate for the 
production Of industrial alcohol and for "plain” spirit—a 
special type of yeast such as the so-called “ Mrman ” yeast, a 
good deal of which comes from Holland, but which is now abo 
produced in the United Kingdom on a considerable scale, is 
desirable in the distillery. This variety of yeast, althou|^ 
closely allied botanicall}’ to that used in brew^ (belonging as 
it does to the Same class, namely SaeeWemyeer mm^), 
is capable of effecting a ffur more rapid and far more complete 
fermentation than the latter. Probably the ifiost wwly 
known and beat ''bure-cultuife” distilled yeast it tin One 
caHed " SpScieS n,” first produced in the laboratories' of the 


699 

Berlin Distillers^ Association. The optimum worung tempera¬ 
ture ol distillery yeast is at about Si’j^'F.fibut i. would be 
inexpedient to start the main fermentation at this ten^xijiture, 
as the subsequent rise may be as much as 36°. It is, ^eiefore, 
usual to pitch at about 80° F., and then,I^ means of the attem- 
perator, to oool down very slowly until the temperature reac^ 
60® F. The temperature subsequently rises as fermentation 
goes on, but should not exceed 85® F. Pot-stifl malt whisky' 
distillers frequently work at somewhat higher temperatums. 
Fermentation is carried on until practically idl the saccharine 
matter is converted into alcohol; and when this is the case, the 
gravity of the mash is about equid to, or even a little below, 
that of water. In malt whisky distilleries the original gravity 
of the wort is usually from I'oso to i’o6o, occasionally lower, but 
in grain and potato distilleries the worts are often made up to a 
higher gravity. In Germany gravities as high as I'li are em¬ 
ployed; but in that country “ thick ” mashes, owing to the 
method employed to raise the duty, are a matter of necessity 
rather than of choice. 

It will be seen from the above that the employment of malt for 
the purpose of rendering starch soluble and fermentable leaves 
a good deal to be desired in regard to both the mashing and 
fermenting operations in the production of spirit. The use of 
acid for tins purpose is also attended by serious drawbacks inas¬ 
much as a considerable proportion of the starch is converted 
into “ reversion ” products which we practically unfermentable 
and thus considerable caramelization is brought idxiut by the 
action of the acid. In the case of the production of potable 
faints such as whisky, where the alcohol yield is not tl« only 
object, and the conservation of a specific flavour is desired, it 
is doubtful whether any material improvement can be made in 
this connexion, as it seems prc^ble that put of the flavour 
may be due to some of the circumstances which from the point 
of view of alcoholic yield alone are most undesirable. For the 
production of industrial alcohol, however, and for the prepmtion 
of spirit intended to be used in compound potable ^uits and 
liqueurs, these difficulties have now been surmounted. The 
older methods at the disposal of the distiller have of late years 
been enriched by the discovery that certain micro-or g anis m s 
(or rather the enzymes contained in them) possess the power of 
converting starch into sugar, and also of Splitting up saccharine 
materials into the ordinary products of alcoholic fermentation. 
It is possible to inoculate a steriliz^ wort with a pure culture 
of a miao-organism of this description and sufc^uently with a 
pure culture of yeast, and so to avoid all undesirable features of 
the older processes. 

Deti^s concerning the practical application of this discovery will 
he found below under Inmstrial Ahohol. 

Distillation .—The primary object of the distillation of all 
fermented liquids is ttot of separating, as far as possible, alcohol 
from the non-volatile constituents of the wash. In the second 
place tlm object of the distiller is to rectify and concentrate 
tte dilute alcoholic liquid obtained by simple distillation. The 
degree and manner of rectification and concentration vary in 
accordmice with the type of spirit to be produced, and it wfll be 
better therefore to chscuss methods of distillation under the 
heaffings of the different types of jpirit concmed. 

r. Stetek Pot-stitt The raw material en^loyed in 

the manufacture of Scotch pot-still whisky is r»acticaBy without 
exception malted barley only. The malt is prepared 
in much the same way as brewery malt, exc^t that ' 

it is generally cured (dried) with a peat, or mixed peat and edee, 
fire. It is* to this pmt dr^ng that the so-called smol^ flavour 
of most ^tch pot-still wh&y is duo. The ^t is mashed 
in a mash-tun on lines similar to those obtaining in the brewery, 
except that the mashing heats are somewhat different, 
should be so'ri^iated as to obtain the maximum yidd oomdstent 
wit& the preservation of the proper flavour. In ordpr to obtain 
aaiiig^ a yi^ as possible four sqiante mashes are as a rule made 
with ^ same lot of grist, the temperatuK of cadi successive 
mash beiqg somewhait higto ^lan that precedit^ ft. The worts 
obtauied mm thb firirt tlufee masha are bnlted prior 
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ftnnoitationi The hqiwr from the last madi is used as aoshing 
liquM for the next Ibt of malt. The general scheme of operir 
tions subsequent to mashing is illustrated by &g. 7, ^ich 
depicts the process at one of Messrs Buchanan’s distilleries. 

Arter-the sMif lun been drawn off it is ran thravgh a refriKcrstor, 
and then feaam to the wash backs. The latter are hn-ge wooden 
vessels corresponding to tiie lemtenting backs of the brewer. Here 
the wort it pitched with yeast, the fermentation starting as a rule 




in the low wines stilliisitenned "spentieas." Both these liquors an 
run to .waete, or where local circumstances mgke it necessary are 
destroyed, or modified'by means of a purification .process, m some 
cases the solid matter contained is converted into manure. The 
mixed feints and foeeshots contained in the feints receiver ate worked 
up in the subsequent operation, ibeing mixed with the next lot of low 
wines in the psoportion of roughly one<titod mixed feints and iore- 
shots and two-thirds low wines. The object of the double disUUar 
tion as described is in the first place to concentrate the alcohol 
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Fig. 7.—Diagram of Malt-whisky Pot-still Plant, (Messrs J, Buchanan's Glentaucher's Distillery, Speysido, M.B;) 


at something over 70° F. The maximum temperature attained at 
some distilleries frequently exceeds 90° F., but in the opinion of the 
author this is excessive. Fermentation proceeds nnul the whole 
of the saccharine matter is converted into alcohol, and when this 
is the case the gravity of the fermented wort—now termed wash— 
should be eiittol to, or a little lower than, that of water. The wash 
from the various wash backs is now collected in the wash charger, 
wbiifii is an intermediary vessel serving fur the mixing of the contents 
of the different wash backs, and also for the purpose of enabling the 
revenue officer to asewtain the total volume and strength of the wash. 
In thia way ha obtains a check on the quantity and gravity of the 
wtwt as taken prior to fermentation. From the waiffi charger the 
waah passes to the wash still, whicu is a copper vessel varying in 
size in Scotland from about 3000 to 8000 gmlons. The usual size 
is about 5000 to fiooo gallons. This still i» heated either by direct 
fire (as shown in the illustration), or frequently by means of a steam 
jacket or steam coil. The wash still is provide with rakes or chains 
actuated from outside ior the purpose of preventing' the solid 
contents of the wash from being charred. The whole of the spirit 
is drawn off In one fraction from this still, and is condensed by means 
of a copper coil cooled by running water. The distillate so obtained 
is termed' " low wines," and the strength is generally about 50 u.p. 
The next stage in the process is the redistillation of the low wines, i 
This takes place in the low wines still, which is a vessel similar to the '• 
wash still, ciwept tliat it is rather smaller. The distillate from the 1 
low wines etlU is collected in throe separate fractions termed respec- | 
tiv^ and in the order Of their collection, ifl) foreshots, (b) clean 
spirit or whisky, (c) feints. The quantity of each of these throe I 
fractions collected will vary somewhat according to the nature of ! 
the spirit being made, the quality of the materiar employed, and to ' 
other circumstances into which it is not necessa^ to enter. As a 
rule the foreshots will be mn from the starting of the still down to 
*5 to 30 0.0, Whisky will be collected from about *5 to 30 o.p. 
to proof, the remainder, namely the residual fraction, from proof 
down ip water, being feints. In collecting the various fractions the 


lyhisky which gives as little " blueiag," that is opalescence, when 
mixed with water as possible. The foreshots and feints are run 
into the feints receiver, the whisky to the spirit recriver. The dis¬ 
tiller is able to divert the qiirit coming over into either of these 
Toctfiveis at will' by means of a movable arm contained in the spirit 
safe., '^he .msit safe is a closed vessel containing, itwo or more 
broad funneia each of which is connected with a pipe leading to a 
feiiita or spirit receiver as the case may be. The movable arm fixed 
on to the p^ leading from the oendenalng eoll can be actuated 
fratn riifiki^.by the distiUer. In this way the distiUer is able to 
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Irometer jars fitted' with hydrometers, and with 
amaU'pak of tha.spfrit coming from the coil 
into the hydiomstei jars, y/iun itsatrength 
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'ng with a knows volume of the samel 
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, - . in lepirit receiver the revenue officer) 


contained in the wash, and secondly to rectify it. Part of the 
volatile by-products jSass out in the spent wash and spent lees; 
another part is eliminated by the modification which some of these 
products undergo during storage in the feints receiver. 

2. Irish Pot-still Whisky .—Both as regards the raw material 
e^loyed and the runner of manufacture, Irish pot-still whisky 
differs very appreciably from the Scotch variety. There are 
a few distillers who work with malted barley only, but the great 
majority employ a mixture of from (generally) 25 to 50 % of 
malted barley and 50 to 75 % of a mixed CTist of “ raw ’’ (».e. 
unmalted) rye, wheat, barley and oats. Tne malt is not peat 
cured. 'The distillation is carried out in a type of still radically 
different from the Scotch pot-still. The stills (erf which there 
are generally three as against two in the Scotch process) are very 
large, ranging up to 20,000 gallons. A characteristic feature 
of the Irish pot-still is the ^eat length and height of the “ lyne- 
arm,” i.e. the pipe connecting the still with the condensing coil. 
TTiis lync-arm generally runs up vertically from the Stiff for a 
distance of lo to 20 ft., then horizontally for another 30 or 40 ft., 
again vertically for 10 to 20 ft., and is then connected to'the 
condenser. The horizontal, portion of the lyne-arm lies in a 
shallow trough fitted with a water-supply, and the temperature 
6l the spirit vapours prior to their passing to the qondenser 
may thus be r^ulated at vill. According to the length and 
heigKt of the lyne-arm and the temperature of the water jacket, 
more or less of the vapours condense and are carried back to the 
still by means of a pipe running back from the horizontal portion 
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to obtain a mucjb higher recttficatipn ira tiagie operation than 
is possible in the case of the Sootchpot-BtiU. - u 

A aiigte type of Irish pot-stiU plant as employed at Messrs 
]. Jameson's, Dublin, is , shown fnhg.,8. It will be noticed that in 
this case there is no letum pipe from the lyne-arm. Tlio method 
of collection and of working Wie Irish pot-stills is a great deal more 
complicated than that described under the Scotch variety. Three 
•stills are empioyedj and strong low wines and weak low wines, strong 
feints and weak f cutts aru collected, and mixed in varying proportions 
according to the discretion of the distiller. 

3. Ammcm PetrstiU Whisky. —There arc two main varieties 
of American pot-still whisky, namely, rye whiskyt.in whidi lyc 
is the predominant raw material, and Bourbon wh^y, in which 
maize or Indian corn is the chief substance employed. There are 
different varieties of these whiskies. 

“ Sour mash” whisky is made by scalding theiraw material 
with pot ale {i.e, the residue left in the stills from the previous 
operation), then cooling down to mashing temperature and 
saccharifying by means of malt.- The distillation is sometimes 
carried out wilii naked fire, but more generally by means of 
steam which is passed into the wash,(termed “ beer ” in America), 
either in a free state or by means of a coil, and then collecting 
the spirit, after condensing and subsequently rectifying ty 
means of a second distillation (termed “ doubling "). “ weet 
mash” whisky is made by mashing the raw material in the 
ordinary way by means of malt. The stills generally employed 
for making whisky by this process contain three compartments 
situated above one another .and connected by means of a curve 
pipe.- Live steam blown into the lower compartment causes 
the wash to boil. The vapours go up through the curved pipe 
into the next compartment and so cause the contents of the 
latter to boil. The vapour from the second compartment 
then passes up to .the third in the same manner. The vapour 
from the third compaitment passes .into a vessel charged with 
low wines, and the vapours so obtained are finally condensed, 
forming whisky, or “ high wines.” 

4. Pateni-sttU Wkis^. —^Scotch and Irish patent-still or 
“ grain ” whiskies are, manufactured usually with a mixed grist 
of raw and malted grain, and by means of an apparatus usually 
termed the “ patent," but more properly called Coffey’s still. 
For the manufacture of patent-still whisky a grist containing 
generally 35 % or more of malted barley is employed. The 
balance consists of maize together with malted ur.d unmalted 
rye, oats and wheat, and the mixture of grains employed varies 
at.different distifieties. The mashing t^es place as a general 
rule in an ordinary mash-tun, and cdls for no special mention. 
The fermentation is' conducted in much the .same way as at pot- 
still distilleries, except that at some patent-stili distilleries where 
bakers’ yeast is made it. is conducted on somewhat different 
lines, the conditions being adjusted so as to suit the propagation 
of a healthy type of yeast ■of a particular type. For fermentation 
of this, .description it is well recognized that the use of selected 
or pure yeast is necessax}'. The. fermenting vessels^ -wash 
chargers, &c., 'are :nmch the same as in the pot-still distillery 
except that they are of much larger .size. The “ patent ” still 
was invented by Aeneas Coffey in the .early part of ,the 19^ 
centuiy. whlh a view of accomplishing in one. operaticai that 
whichnecessitates several operations in the pot-still, of economiz¬ 
ing time, fuel and material, and also lof obtaining.at will'a spirit 
of a .higher purity than that which, •can be got by the pot-stsll. 
It is sometimes stated that the patent .still dues not produce 
whisky, but merely plain spirit or aloohd, but as A matter of 
fact,this isinotthe case. It can.be:so worked^by selecting the 
proper materials and by running the still in, a •particular way as 
to produce an'article which is most distinctly 4 potabte s^t 
of the character of whisky. . It.can also beempltyed by altaring 
the proportionoifithe materials and by miming thentill differently 
to produce <a. spirit which nmy be used for purposes of .rnetby- 
latum,! ior whi(^ may pass through the hands of !thh reodfiOT 
and emerge as plain spirit or alcohol pureiand 'smiple. It is, 
bs^wever,-quite impossible tp obtun fromtbe(Gof&y a nsUly 
pWa’or.siknt spirit Hiohiasi that produced ^-11018610! the sti^' 
onthevcondventtof £uTope{ in csdm< 4 o obtash thisitypedf spirk. 


the product^ of the patent •■still is treated 1^ the T«rtifies in a 
special rectifying still with tdieicoal and potash. In certain 
details the Coffey still has been modified since it was Revised by 
the inventor, but m principle it has been very little altered. 
Although it docs not in some respeqtacpmpare with some of the 
modem continental rectifying stills, it must be rememl^ed that 
it is not made for the purpose of lobtdning pure alcohol, and 
from this-point of view it is a remarkable tribute to the ingenuity 
of Coffey that he should at so early a date have designed so perfect 
an apparatus. 

The still shown in fig. 9 is one of the type designed t>y Messrs 
Robert •Willison of Alloa lor Scotch grain whisky (RstiUories. The 
Coffey still is a double still eonsistuig of two adjacent columns, 
termed .respectively the rectifier and analyser. Both coiumns are 
subdivided into a number of chambers by perforated copper plates. 
The main structure is of wood firmly braced with iron. Each com¬ 
partment comnwnioates with the next by means of a drop pipe 
standing slightly above the level of the plate and ^ring downwards 
into a oup, which forms a water seal or joiat. Each compartment 
is also fitted with a safety valve in case of the plates choking or of 
the pressure rising -unduly. At the beginning of the operation both 
columns arc filled with steam at a pressure, of about 5 U). The tteam 
at -the base of the analyser passes upwards through it, and then 
to the bottom of the rectifier by means 'Of the pipe B (termed 
•the Imr-'winee vopour pipe), and then up throng the rectifier. 
When both columns are fillrf with steam the wash is pumped up 
from the wash chargbr through the coppCT pipe A to near the top 
of the rectifier, which it enters at the point A'. The pipe A runs 
from the top to the bottom of the rectifier forming a doi^ic bend in 
each compartment. .,and the wash (contained in the pip^ trav^ 
down in a zigzag course until it reaches the base of the reciifier at the 
point C. FKim here (still .remaining in pipe A) it is pumped to 
the top of the analyser, where it emerges from the pipe and Covers 
the plate of the top compartment. As there is an upward pressure 
of steam the wash is not able to pass through the perforations of 
the copper plate forming the base of the compartment, but collects 
until its level reaches the top of the first drop pipe. Through this 
it passes into the cup <ai the plate below and so out on to the next 
plate. The drop pipes being trapped by the cups the steam cannot 
pass upwards through the fanner, , In this Way the wash passes 
through compartment to con^iartment of the analyser until it reaches 
the bottom, and then passes out by means of the q;>cnt wash siphon. 
Tlie steam on its passage up through the analyser carries with it the 
alcoholic vapours and other volatile matters contained ill the wash. 
The alcoholic vapoiprs pass from the top of the analyser to the 
bdttom of the rectifiier, and then upwards through the latter from 
compartment to compaTtment. In so dmng they are madually 
cooled by the wash flowing down through the pipe A. This gradual 
cooling causes the less volatile constituents to condense and so to 
flow downwards tIironji(h the column until they reach the base ed the 
rectifier. At a certain point in the upper part of t?iB rectifier 
(marked S in the illustration) the bottom of the compartment in 
question is formed, not of a perforated plate, but of a-stout copper 
sheet, pierced by a fairly wide pipe, which stands up about two inches 
above the level of the former. This is termed the spirit plate. It 
is so tdaced that the alcoholic vapours condense either on or imme- 
diamy above it. The alcohol passes out from the spirit plate cham¬ 
ber from one of the two pipes shown in the illustration (other to the 
spirits or to the feints receiver as the. case may be), and is then 
further cooled, in ordo to complete the condensation, by means of 
coils immersed .in flowing water, as shown in the illustraticm. In 
order to render the condensation still more perfect the upper cham- 
bos of the sedtifint .are •fitted with coils through which cold water 
ispaased. The vapours condensed by this fall upon the ^iritpiate. 
nSe vapours,'which have an appreciably lower boiHng-ptiint than 
ethylio alcohol, such as tho-aldwydei, together (with Kiiwge vifittme 
of carbonic acid gas derived from the tvash, pass out-cf tite -tepi at 
therectifier by means of the '.* incondensible gu ".plpe'E, and tfience 
to a separate condoising coil. The spirit obtainttl >8 of lugii stooigtb, 
genertdly about 64 o.p. less volatile i^stituents tit the waih, 
^teallyitermed " fusel-oil,i''which pass out of thd'base of the tecti- 
^vareicooled andittwn pen^ tothanilvessel. .Aftdr the apparatus 
has been worked fbr. some time the fusel oil .whidvfloaty i»- 
bn thb tcq> of the conttiitn of the oil vessel is skimmed ofi. T%e 
•wiatorv layer frontthe oil vessel, which still contains a little alcohol, 
is again 'paseed throu^ the appaiittue to tumbve the'last' -trace of the 
lattier,. By .emplcyiBg .the cold wa^ to cool the atoohOUe Urpours 
mu^JxindenB%i wstter is sawed S4. costpatod with the .ottaoary 
pat-stu] apparaink Conversely, as. the hot alcohol vappuni.heat 
the cold v^ah to boiling-point, third i's’a gteat econqmy bS'oM.sa 
ectauared ttitii the (dder process;' ' ' 

The :diatiUation is contsoUad- htr aa .opemtoz .adMiding «b the 
ptotjiqm.P.'. The -eperator is able ifiy means of •l^taamgMng ami 
mtuS X to.determine the quality,and Btimigthiof,the.|imirit.aiid,pf 
thewish: .itoisatOe, by regulating the quafitiw of Stom iiUntetl 
to the appsnitoB, by mofif;^ngtherate'til'itototon^j' 4 bd bytvntffni 
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the spirit either to the spirit or to the feints receiver, as the case may 
he, to control the strength and quality of the product in much the 
same manner as does the pot-still distiller. 

Aaaljritr 


^ 9 pirit 



Flo. 9.— -Diagrams of a Cofiey Still. (Messrs R. Willison & Co., AUoa.) 

Industrial Alcohol .—By industrial alcohol is understood spirit 
which is employed for other than potable purposes. Alcohol 
is lately employed in the industries and arts, and for domestic 
purposes. It is chiefly used for the manufacture of varnish, 
fine chemicals and dye-stufis, for pharmaceutical purposes, and 
in the form of ordinary methylated spirit for lighting and heating. 

Ordinary methylated spirit for domestic purposes is prepar^ 
in thel^ted Kingdom adding to parts of wood naphtha 
and a sn^ quantity of mineral naphtha to 90 parts of strong 
.spirit. This spirit may be employed duty free for any purpose, 
except that it may not be purified in such a manner as to produce 
pure alcohol or .a potable spirit. Up to the year 1906 British 
manufacturers were forced either to use this spirit or to pay the 
hill duty if they wished to use any other variety. As a result 
of the recQU^seadatiptis of the industrial alcohol committee 
of i^^-i9a^ tl^ KevenM Act of 1906 contained provimons 
modifypig this imde 4 rd|ble. S(tate of afiiurs. Manufacturets may 
now use a itpedal “ indufmal methylated spirit,” which consists 


of alcohol 95 parts and wood naphtha 5 parts, and they may 
also, under certain conditions and restrictions, employ pure 
alcohol. It is generally considered 
that the most satisfactory way of 
methylating or “ denaturing ” spirit 
intended for technical purposes is that 
which consists in adding one of the 
ingredients which would ordinarily be 
used in the course of manufacture, 
or some other ingredient which does 
not interfere with the manufacture of 
the specific article in question. In 
the year 1906 the total quantity of 
“ industrial methylated spirit ” em¬ 
ployed in the United Kingdom was 
2,041,373 proof gallons. The quantity 
of pure dcohol employed in the same 
year was 435,915 gallons; for the 
same period the total (Quantity of 
ordinary methylated spirit produced 
was 6,055,285 gallons. On the con¬ 
tinent of Europe and in America 
alcohol is used in the industries to a 
greater extent than is the case in the 
United Kingdom. -j 

The raw materials generally em¬ 
ployed in making industrial alcohol 
are the sugar beet, and beet or cane 
molasses, potatoes, maize, rice and 
similar starchy materials. The manu¬ 
facture of spirit for industrial pur¬ 
poses m many respects resembles the 
process for manufacturing potable 
spirit, but, broadly speaking, (it may 
be said that the raw materi^ em¬ 
ployed need not be of so high a class, 
and that the main object of the dis¬ 
tiller in this case is to produce as 
high a yield of alcohol as possible. 
Taste and flavour are secondary con¬ 
siderations, although in the case of 
industrial alcohol employed for some 
purposes—for instance, for pharma¬ 
ceutical preparations—-a very fine 
spirit is required. When beets or 
molasses are employed for making 
alcohol, the process is a comparatively | 
simple one. If beets are used the. 
sugar is extracted from them in much 
the same way as is the case in the 
manufacture of sugar itself (see 
Sugak), although in recent years a 
process for steaming the beets under 
pressure in much the same way as in 
of potato mashes has been employed. The 




the preparation 
sugar present in the beet and in molasses is not directly fei> 
mentable. It is generally rendered so by the addition of a 
small quantity of minerd add. The saccharine solution is 
then pitched with yeast and fermented in the ordinary way. 
Potatoes, maize, rice and other starchy materials are gmerally 
treated under pressure with steam in a close vessel termed 
a converter. This-method entirely disrupts the starch cells, 
and so renders the starch very reaiSfy convertiWe. When the 
pressure “ cooking ” is completed the mash is run out of the 
converter into the madi tun proper, vriiere it is treated with a 
minimum quantity of malt at the most suitable tempo'ature. 
The wort obtained is, after (as a rule) removing a part of the 
husks and skins by means of spedal machineiy, pitched with 
yeast and fermented. 

We have seen above in die paromphs dealing with the general 
features of distillery opeiations that the mediod of oonverth^ 
starch into sugar by means of malt possesses very serious 
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drawbacks. Of late years a process has been disrovered whereby 
these disadvantages, as far as industrial spirit is concerned, arc 
entirely overcome. It has been known for some time that certain 
micro-organisms (or rather the enssymes contained in them) 
possess the power of converting the starch directly into ferment¬ 
able sugar, and further of splitting up the latter into the usual 
products of alcoholic fermentation. Among the organisms of this 
description first known may be mentioned the moulds, Aspergillus 
Oryzae and Eurotium Otyzae. Later A. L. C. C^mette dis¬ 
covered a mould to which he gave the name Amylotnyees Rouxii, 
which was employed by A. Collette and A. Boidin for producing 
alcohol on an industrial scale. Since then Boidin has discovered 
another mould to which he gave the name of Mueor which 
possesses advantages over the other micro-organisms named 
inasmuch as it works more rapidly and in a more concentrated 
wort. The amylo process, as this method of producing alcohol 
is termed, is now worked on a very large scale in many countries. 
The process consists in inoculating a sterile (mostly maize or 
rice) mash in a closed vessel with a very small quantity of the 
spores of the mould, passing filtered air through the liquid fora 
certain time, thus causing the material to develop very rapidly, 
and subsequently inducing fermentation by the addition of a pure 
yetist culture. The mould is of itself capable of fermenting the 
sugar produced, but it is found that the yeast acts more quickly, 
and will stand a greater percentage of alcohol, than the former. 
The whole process occupies about five days. The advantages 
accruing from operating, as is the case in the amylo process, with 
sterile worts are enormous, inasmuch as undesirable bacterial 
and side fermentations are impossible. The quality and yield 
of the alcohol is, owing to this fact, considerably improved. The 
fact that no malt is employed leads to a further very considerable 
economy. The general course of operations in the amylo 
process may be gathered from fig. 10. The maize or othcff raw 



materia] is steeped in the vessels AA with a sufficient quantity 
of dilute acid to convert the secondary into primary phosphates. 
When the steeping operations are complete the material piasses 
into the converters BB. After conversion is completed the 
disintegrated material passes into the vessel C, and thence by 
means of the pipe D to the fomenting vessels EEE. After 
fermentation is completed the wash passes to fte still F. 

It is impossible at present to employ the amylo process in 
its most satisfactory form in the United Kingdom owing to the 
fact that it is necessary in order to take full advantage of the 
process to employ a thick wort, i.e. one from which the husks 
l»ve not been removed. The gravity of a wort of this descrip- 
ffen cannot be taken by the saccharimeter prescribed by the 
Spirit Acts, but no doubt this difficulty will in time be over¬ 
come. The average yield by the amylo process is from one to 
one and a half gallons a cwt. of raw material more than is the 
case with the processes ordinarily employed in the United 
Kingdom. 

Distillation of Industrial AlcoM.—k still intended for the 
distillation of industrial alcohol Should be so devised as to yield 
a si»rit of the greatest strength and purity in the most economical 
manner. Stills are now constructed which yield in one opera¬ 
tion a spirit containing up to 98 % of absolute alcohol, and free 
from all but the merest traces of aldehyde, fusd oil, 8 ec. (fore¬ 
shots and tailings). An excdlent still of this kind is that of R. 
Ilges. He takes advantage of the fact that if a liquid containing 
15 % of alcohol is boiled, the quantity of fusel oil in the vapour 
is equal to tbe amount in the remanent fluid, and that If the 
percentage of alcohol is less than 15 % the unount of fusel oil 
in the vapour is greater than that in the liquid. It it thttdore 


possible, by working on proper lines, to remove the whole of 
the fusel from the mash by a single operation. By subjecting 
the vapours so obtained to a carefully regulated dephl^mation, 
the fusel oil condenses, together with the steam and a certain 
proportion of alcohol—in practice 15 %. By further cooling 
the liquid so obtained the fusel separates out, and, being specific¬ 
ally lighter, rises to the surface of the watery spirit, and is then 
easily removed. This form of still is so arranged that any change 
from the correct temperature necessary for the adequate separa¬ 
tion of the concentrated “feints” into two layers is automatically 
corrected by the admission of more or less cooling liquor to the 
refrigerating pipe coiled round the dephlegmatii^ column. 
The “ foreshots ” (aldehyde, &c.) are removed by submitting 
the alcoholic vapour passing through the main dephl^mator 
to further purification. The Ilges apparatus yields three con¬ 
tinuous streams of fine spirit, fusel oil and foreshots respectively. 

By-proiuets of Fermentation and Distillation .—The main con¬ 
stituent of spints is, of course, ethyl alcohol—spirit of wine— 
but all spirits contain small but varying quantities of by-products 
and it is by these that the character of a spirit is determined. 
The by-products are mainly formed during fermentation, but 
are also to a certain extent pre-existent in the raw materials, 
or may be formed during the operations preceding and succeeding 
fermentation. The nature of the by-products is complex, and 
varies sensibly according to the raw materials employeiTand 
the methods of malting, mashing, fomentation and distillation. 


The by-products may be classified as follows: (a) higher 
alcohols-—usually going under the name of fusel oil; (F) esters; 
(r) fatty acids; (d) fatty aldehydes and acetals; («) furfuryl 
aldehyde; (/) terpene, terpene hydrate and ethereal oils; 
and (g) volatile bases. The higher aleohdls consist of mixtures 
of fatty alcohob (C„H,„ + jOH), containing three or more atoms 
of carbon in which, as a rule, amyl alcohoj (CjH„OH) predomi¬ 
nates. The fusel oil of British pot-still spirits is ctuefly composed 
of amyl and butyl alcohols, whereas in patent spirits propyl 
alcohol preponderates, that is, in the finished or fine spirit, since 
the fusel oil separated from patent spirit in the course of distil- 
latkm consists mainly of amyl and butyl alcohols. Broadly 
speaking, the higher alcohols present in pot are of higher mole¬ 
cular weight than those in patent spirits. Potato fusd contains 
a high proportion of isobutyl alcohol, grain fusel of n-butyl 
alcohol. *^6 acid present in spirits is <miefly acetic acid, but 
small quantities of other acids are also found. The esters, 
formed by the interaction of alcohols and acids chiefly during 
the fermenting and distilling operations, consist lUmost entirely 
of fatty acid ^icla in combination with ethyl and, to a minor 
extent, amyl alcohol. Ethyl acetate (acetic ester) is tiie main 
constituent of the esters, the others being mainly ethyl valerate, 
butyrate and propionate. Oenanthic eAer (etiiyl p^gonate) 
is one of the chanicteristic esters of brandy. Furfstryl Mehyde 
(furfurol) is a characteristic product in pot-still spuits, althot^h 
it occurs to a greater or less extent in patent spirits acoordiiK 
to the degree of rectification. It is probable t^t 1^ furfurtfi 
is formed by the splitting up of a part of the pentoses contained 
in the wort. It was formerly thought that its occurrence in 
relatively lam quantities in pot-still spirits was due to the char¬ 
ring effect of the action of the fire gases on the carbonaceous 
matto- adhering to the bottom and sides of the still, butthe author 
has shown that tins is not the case, inasmuch as he has found 
that spirits distilled by means of a steam jacket instead of direct 
fire contain quite as much furfurol as those distilled in the dd 
way. Terpene and terperu hydrate are characteristic constituents 
of grain fusel. Although the ethereal oils appear to plajr an 
important part in determining the character of a spirit, too little 
is at present known of these substances to warrant any doser 
deset^tion. 

Effea of Maturing on the By^duris.—That potable spirits 
(excepting, of course, pure alcohol) and wine are greatly improved 
by a^ is an undeniable fact, and one that has been reoogniaed 
for many hundreds, and even thousands, of years. Thus in 
the gespd of St Luke we have the statement “ that no man 
having drank old srine, straightway desireth new: for be saith; 
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The old is better.” And again in the Apocrypha, “ New friends 
are like new wii^; when it is old, thou shalt drink it with 
pleasure.” There is little doubt that the beneficial effect of age 
on the character of spirits is due to the changes effected in the 
character and quantity of the by-products, but the exact nature 
of these changes is by no means clear. Such improTement as 
takes place is apparently connected in some way with the free 
access of air to, or rather the satisfactory ventilation of, the 
containing vessel; for spirits preserved entirely in glass undergo 
relatively little change, either in taste or in chemical composition, 
whereas cask storage materially affects both these factors. 

Concerning the changes whiclt take place during maturation, 
it was former^ believed that the higher alcohols decreased with 
and that the main reason of the improvement noticeable 
in mature spirits was due to this fact. The author has, however, 
shown conclusively that this is not the case, but that on the con- 
tiaiy the higher alcohols generally increase during maturation. 
This decrease is not absolute, but only relative, and may be due 
to the fact that the higher ^cohols are less volatile than ethyl 
alcohol. There is a decided increase during maturation of both 
the volatile and non-volatile acids. On the whole also the 
esters and aldehydes generally tend to increase, but not to so 
preat an extent as was formerly believed to be the case. There 
IS, ho.wever, a marked decrease in regard to fucfurul. The type 
of cask exercises a marked influence on the course of maturation; 
and, asiegards whisky, spirit stored in a sherry cask undoubtedly 
matures more quickly than that contained in a plain wood cask. 
The relative humidity of the cellar in which spirit is stored has 
a very great effect on the course of maturation. In a very damp 
cellar the spirit will lose alcohol very rapidly and as a result all 
those changes which are favoured by these conditions will take 
place witii relative rapidi^. On the other hand, in a very dry 
cellar the loss of alcohol is rdatively smaller than that of water 
(cf. Schidrowitz and Kaye, Journ. Soc. Chem. Ind., June 1905). 

PhysuH^cal Effects of Spirit By-products .—^The nature of the 
physidogical effects produced by the ingestion of spirits varies 
considei^ly, not o^y according to class of spirit (i.e. 
whether whisky, brandy, rum, &c.) consumed, but also with its 
condition (s.«. whether new or old, and so on); and there is no 
doubt that the causation of these .phenomena is intimately 
connected with the nature and quantity of the by-products, to 
which, as has been already said, tlie character of the spirit is 
due. Commenting on.a statement in Bailey’s Book of Sports to 
the effect :that wine and brandy had a tendency to make a man 
fall on his side, whisky to make him fall forward, and cider and 
perry to make him fall on his back. Sir T. Lauder Brunton 
(Evidencf, Spirits Committee, 1891) suggests that these state¬ 
ments—"if correct-might indicate definite injury to various 

K ofithe cerebellum. Thus, if the anterior part of the middle 
the cerebellum is inj ured, the animal tends to {till forward; 
when ithe postecior.part is affected, the head is drawn backwards, 
&c. Brunton is inclined to believe that the varying action of 
different spirits :may be due ito the ^ecific laction of specific 
products lon the sepmte nerve centres. Thus the cause of the 
epileptic convulsions produced by the injection of absinthe has 
been traced to .&e specific action of the chief flavouring agent 
of this liqueur. 

In view'of the doubt which modem research has thrown cm the 
older theories, to the effect that the improved character (ff a 
mature,, ks emnpared with a new, spirit is due to the decrease in 
the quaatity'Of the higher alcohds ((.«. the fusel oil), a discussion 
of the ^werfic action and relative toxicity of these bodies .may 
seem «i|pcrfluous, more ^especially' as they :occujt in quantities 
which are apparently incapable Of producing serious effects. As, 
however, thm is oonsiderable reason for believing that the 
higher alcohols do influence, at any rate, the flavour.^ the spirit 
t ilmef reference to their physidogical action seems to the 
Outikor not oat of [flaiite. Broadly speaking, the toxicity of the 
fattyiilcohbls increases with thek.insular weight. Dujas^in- 
Beawtetz and Audi^'found tiiat the letiial'dose for dew was 
5-<6gtanimes per jtimxkly-weight for ethyl (ordinary) «kolKd^ 
3^7S.gcelnmes lor ptoplyLakohol:; i’8 grammes for butyl( and 


i'5 grammes for n^amyl aloohol. It is interestmg to note that 
the experiments of three investigators were conducted chiefly 
■with the pig, as the digestive organs of the latter animal are very 
similar to those of man, and also because the pig is a^jarently 
the only animal which willingly takes aloi^ol with its food. 
With regard to the action of spirits generally, the investigators 
named above found that the digestive organs of pigs fed for 
thirty montliB with pure alcohol alone were not affected, wl^reas 
the animals treated with similar quantities of imperfectly purified 
spirit (whether derived from the beet, the potato or from grain) 
suffered considerably. 

Of late years the attention of pharmacologists has been 
directed to furforol especially, and the aldehydes generally, 
as being, at any rate in pwt, the cause of the unp!ea.sMt after 
or by-effects of certain spirits. Curd and others showed that 
furforol in certain doses is poisonous to animals. Brtmtoii and 
F. W. Tunnicliffe demonstrated a poisonous action of this sub¬ 
stance upon man, and, comparing the after-effects upon animals 
of spirits containing, and freed from, aldehydes, found certain 
important physiological differences between them. I. Guareschi 
and A. If 0830 first drew attention to the fact that numerous 
samples of reputedly pure spirits contained small quantities of 
certain volatile bases of an alkabidal nature. They apparently 
belong to the pyridine series, and have effects simile to those of 
strychnine. E. Bamberger and Einhom discovered the presence 
of pyridine, dimethylpyridine and other bodies belonging to 
the same series, in commercial fusel oil. It is passible that the 
existence of these volatile bases in spirit may liave givem rise 
to the—KKi the face of it absurd—suggestion that tar bases have 
been used as adulterants of whisky. It appears likely that the 
formation of the bases in question is axmected with the use of 
inferior or decaying grain or maize. Thus the spirit produced in 
Sweden in 1879 was particularly bad and had very curious effects, 
and it was found, on investigation by M. Husz, that it had 
actually been largely prepared from decomposii^g grain. More¬ 
over, 'C. Lombroso discovered an alkaloidal body in decayed 
maize, the action of which was not unlike that of strychnme. 
The quantities of these bases which have been found in spirits 
are very small, but at must be remembered that substances are 
known—such as abrine, for instanr.e—which have marked effects 
in practically unweighable quantities. It is possible that these 
voktile bases may be responsible for some of tiie effects-r-very 
similar to alkaloidal poisoning—produced by crude spirits sudi 
us Cape “ smoke ” and the cheap Portuguese liqueurs. 

Having described the nature and effects of spirit by-ipioduets, 
and the changes occurring in them during stoi^e, the question 
that arises is: How is the knowledgegain^ by:scientific research 
in this direction applied in practice ? It may be said that the 
old adage “ prevention is better than cure ” holds,good in the 
spirit industry as elsewliere, and the distiller, therefore, tries as 
far as possible to avoid the formatimi of those by-products which 
are objeotiimable, or at any rate to remove them during the 
course of manufacture. These methods for obtaining a satis¬ 
factory potable spirit an-e so far, however, only successful upjfo 
a certain point, and the distiller is therefore bound to have 
recourse to prolonged storage or to one of the .many artificial 
.processes of purification and maturing, the majority of .which 
have been devised—with varying success—during recent years. 
Referring, in the first place, to what may be called the natural 
or “ preventive ” methods for the production of a welltflavoured 
spirit, it is necessary (a) that the 'water-supply (far steeping, 
n»shing, &c.) be a, good one; {b) that no mouldy or inferior 
material be used ; (r) that mashing heats be kept within reason¬ 
able limits; (d) that refrigerators be constructed so as toavoid 
bacterial infection; («) that tiie “ souring ” of the wort be con¬ 
ducted on proper lines; (/) tbsit a fi|vouMle and vigorous type 
of yeast ibe used; and ig) that stills, &c., be kept perfectly clean. 
Com^ next to the methods ordinarily or frequently employed 
by distillers for eliminating the undesirable by-prodimts, which, 
despitetall case, sure form^ in the course of muuiactiure, the 
most important undoubted^ ispurificotion.by r^^ionalffactkiaal 
distiUatioH. By properly regulating the . distilling th«aty,> by 
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using a well-<Jevis«d stall, both jathe^jSt^t .instpce and idsp for 
rectSyii^, a product very free from fusel oil, and especii^y 
from fatty aldehydes and volatile ethers, may be obtained. 
■Hie, removal of acids—objectionable chiefly on account of the 
unpleasant decomposition products which &ey, form in still-^is 
carried out by neutralizing the still contents yith >an allmline 
medium. The alkali so used also decomposes undwirable 
esters, and retains some of the aldehydes, for the elimination 
of fusel oil, treatment with charcoal is the most common method. 
Luck has suggested for this purpose the passing of the alcoholic 
vapours through petroleum, which is said to absorb the higher 
dlcohols much more easily than it docs ordinary spirit; and some 
distillers have succc-ssfully tried the method of V. Traube, which 
consists in treating the spirit with a saturated aqueous solution 
of various inorganic salts. This calces the formation of a super¬ 
natant layer, which is said to contain practically all the fusel oil 
as well as' the greater part of the foreshot by-products,».«. fatty 
aldehydes, &c.* 

Finally, there remain for consideration the arti^al tnaturing 
processes. These are exceedingly numerous, but it may be said 
at once tliat the great majority of them are hardly to be taken 
seriously. Thus one inventor, acting on the alleged fact that 
spirits are improved by lengthy journeys, suggests that a 
miniature railway, with numerous obstacles to augment the roll¬ 
ing and shaking action, be laid down in the distiller’s ware- 
hou^. Of the method.s worthy of consideration may be men¬ 
tioned, first, those depending solely on the action of currents of 
air, oxygen and ozone. They exist in numerous modifications, 
but the principle involved, broadly speaking, is to pass a current 
of hot or cold air or oxygen, or alternate currents of hot and cold 
air, or a current of ozonized air, through the liquid, with or with¬ 
out pressure, as the case may be. A'^cording to the patents of 
E. Mills and J. Barr, new whisky rapidly acquire the character 
of the mature sherry-cask stored spirit if the action of alternate 
hot and cold air currents be assisted by the addition of a little 
sherry and a minute trace of sulphuric acid, the latter being 
subsequently neutralized by I™*. Secondly, there are the pro¬ 
cesses which make direct or indirect use of the elertric current. 
Of the indirect methods in this class may be mentioned that of 
Hermite, which consists essentially in adding an electrolysed 
solution of common salt to the spirit, and subsequently redistill¬ 
ing. Thirifly, the processes which rdy on accelerating natuj'al 
cask aetbn by artificially reproducing |the conditions attendwit 
on the latter in a purposely exaggerated or heightened tom. 
One method strives to obtain this object by heating the spirit 
under pressure in an atmosphere of oxygen in a yessefcontaining 
a quantity pf oak shavi^, , This process certainly seems calcu¬ 
lated to remove a portion ol the by-products, for the “grog” 
obtained in A. H, .Alien’s experinfents by steaming the staves 
of an old whisky cask contains)! ^.preciably mor,e fusel oil and 
esters than commercial whisky. Fourthly, we have the methods 
chiefly dependent on the actiwi of cold. K. P. Pfetet^ hy cool^ 
a new brandy to—8o® C., is said to have obtained a liquid w^ch 
apparently acquired the ptp^rties of a tv^ye-yewr-old 
spirit. R. C. Scott^s process qpnsists, in, wergeti^jy, treating 
spirit which has been cooled down to o* p. wjfh dry njtereq ,alr, 
and the operations are so condijcted, ij: is' said,, that th^e is iw 
loss of alcolwl or of the important aromatic erters.; Accpi^ing 
to the published data, the, quantity of thefiiael oil is, materially 
reduced by this method, and, the qu^ty pf.l^ti'spirit, much 
improved. None of the al»ve j>roces^,has apparent^ ((pKnoMh 
in practice they may pve satisfactory results) Beeii devnsed with 
to effectu^^^^ direct rerno^J of thc^epedfe^te ^ffi es 

to be piesem to a'^tmjotort in new or inferior 
spirits than in the imiiuted hr superior articte,.aiid to-some of 
which, at any, rate, owiiw to thtir iwkitowledged toxidty^in 
very sinaU'^laatitiM, it more than reasoiianl^j^ lAnder 
> The abow ^efiy applies to industrial spirit, in thAmunfact^ 
of which a product which Is practically hnre alcaiol is; desired. 
These methods esm only be used ton ihmt^ •«**»* by whfiky and 
brandy distillers, for a complete removal of oy-prodnctaalsomitaMS 
destruction of the qiiiit'aeharacter. 


Brunten and Tunnicliffe haye pointed out) to suppose,tbat^at., 
least a part of the evil efiects, by drinking neiy or Jwerior, spirit 
may be ascribed. In this ccgiiif^Cn.a Wtent takea;OqliilHf,JeiT; 
Hewitt is of interest, inasmuch; as, ft ideals with the j»pbl(^ of, 
spirit purification, .on seemingly '^fipnal scientific Imes, 

-patent takes advantage of the iaoi <tfiat. furfurql and simpar 
aldehydes can be removed froip spiri^ t^ distillatioii with phejm- 
hydrazine-sulphonate of soda, whkh salt ^rms npn-vol^tjle. 
products with .the substance,in question,, ,, , _ (P. 

SPlRnrUAUSKL a term used by pbiloscphicd lynters to , 
denote the opposite of materialism, and also used in a narrower ' 
sense to describe the belief that the spiritual, wvrid,,manifests 
itself by producing in the physical world effects mexplical^e 
by the known laws of nature. It is in the latter sen,se thab 
here discussed. The belief in such occasional rnanffestatiosp, 
has probably existed as long as the belief in the existeime of 
spirits apart from human bodies (see Animism; Magic, dm,), 
and a complete examination into it would involve a discussion 
of the religions of all ages and nations. In 1848, however,, a 
peculiar form of it, believed to be based on abundant expen- 
mental evidence, arose in America and spread there with peat 
rapidity, and thence over the civilized world. To this movement, 
which iias been called “ modern spiritualism,” the present article 
is confined. 

The movement began in a single family. In 18^ a I& and 
Mrs Fox and their two dai^bters, living at Hydesville (Wayne), 
New York, were much disturbed by unexplamed knockiijgs. 
At length Kate Fox discovered that the cause of the sounds w^ 
intelligent and would make raps as requested, and, communi¬ 
cation being established, the rapper professed to be thq. spirit 
of a. murdered pedlar. An investigation into, the matter 
thought to show that none of the Fox family -was coiiceti)|rp,m. 
producing the tappings; but the evidence that they ,'\rere 
not concerned is insufficient, although similar noim* bM.bnmi 
noticed occasionally in the house before they liy^ Xt 

was, however, at Rochester, where the two,Fox girls soon after-, 
wards went to live witfi a married sister (Mrs Fish), tfuit ippifein 
spiritualism assumed its present form, and .that comniipicatfp,n 
was, as it was believed, estalmslted with lost relajfv^ mtd 
deceased eminent men. The presence of certain .” jatitam . 
was required to form tte link between the worlds of tbe.h'i^ 
and of the dead, and Kate^Fox and her sister were tlje fi^t 
mediums. Spiiitual^ts ,do not es jet claim to know wh^t 
qualities in mediums enable spirits thus to make ,usei(n npam. 
The earliest commuiricatious -were carried op 'qy ,mpfns„dt 
“ raps,” or, as Sir William Ofppkes calk them,- "-perc^ve 
sounds.” It was agreed that one jmp .sbpiijd.n»si)L,‘,ino “.w" 
«yes,” while paore comp)icated messages upere— 
obtained iu .otjber weiys, .such ipi c^g ovinc. ot ppjni^„W, 
letters of (he alphabet, wlrorftpj^pccur.^tjie psquired letifjis^ 
the idpa bf ctxnmiinica^mg ii;rl|^.1^e jaepait^ 
attractive eyim to the cnrjjwis,, s^ja%,to,,thcs», who 
were mourning for l<»t friends, and most of aB te ti 
bdieyed that.,this.was the comm^®^®ht of.pi pe^ 1 
The OTt twid caj^M hpyq pttmw {»' , 

last that haa.chM^.pvep .td.^ern spirituali^ 
aspect, liany came to witness the new F 

mentaadiatqns^spre^i:^qiidly. ItshquWhe.p«t^| 
tationsfayaurabje to tite new idea .had aqa^y.Wj^flnpted 
the inteiett.|ia mesrnttism and the pharomeba tt^ce 

(See .BtvpjfqitrsJt), widely diffuse^ at WPe ,pot|,; m, 

and Europe. It was believed that information about omer 
worlds and ftom h^her. Intelfig^ctt coMd hb Obtained ptips 
persons',hi'. the.:i 4 m^waliirig_s^m*- - 

m America the; most prominent sspunple » such pwopi^,^, 
work. The PrimifUs of Napteni Ber J 3 Mm Reoeimmm l^Smr: 
Ybtk, =^7), was alleged'ta ]^ve)y^Ti;msa.teA^^^ 
traliice, ‘anq befrace iAt8 hk 

relief rewlation. Many “'CkSrv(lsaiw”gpy«lop®fl 

into' medhn» (guk). ^aritoiilistio” eamnamti epnad 

like an epidemic. " Sl^t dipaeS'" s«e» to m flljlBW' 

I fas;^, ’There is 

xicv.ag 
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V6se «nyl«^ew sporttaheously,* but those who sat with the 
IiV;8ce$ were Often found toteome mediums tijemselves and then 
in thoirtnniidevelipped'ni^iunwhip In ethers. The mere reading 
of tKWOuntt of gwnces developed the peculiar susceptibility in 
some perwms, pfiife others, whd becstme mediums ult&nately, did 
soohfy'aftJei’jftOT^ed and patjeBt waitiog. 

ThmeiSeetts to haw been Ktl^ practieaf interest in spiritual¬ 
ism in I 5 »|fend tift rSJJ, when its first development took Ihe 
form'W^a mania for taWfe'tttrrting' (f.v-.). Tliis seems to have 
prevailed all over Eutope in Tn England it was- greatly 
stSflhrlated by the visit of Mrs Hiq^den, a pnrfessibnal medium 
from Boston, in the wiptet oFi85a-i853. Etoiel Bunghts Home, 
the next medium of importance who appeared in Londbn, came 
over from America in 1855; and for years almost all the 
chtef medinms fot* physiow phenomena known ip England came 
from, this Hhitfed States. It'was at Keighley in YOrkshiie— 
where also ^ 'ftrst English periodical, the Yerkshirt S^ritual 
TtU^apk, whs puhlished in t 6 ss, and onwards—that sprfritual- 
ism as 4 religious movement f&st made any mark iiv Engfend; 
but tKi^ movement, thou^ it spread rather widely,, carmot be 
sahJ to have attained at any ti^ very vigorous proportions. It 
had lstken more hold ih its original home in t|re United States 
of' America, and thence it has spread in .some degree to moat 
Christian countries. Nowhere, however, has there been much 
religious orgsphsation m connexion with it, and'the ferce of the 
movement seems to have declined rather than irmreaised. 

In the'present article it is impossible to give an exhasistive 
catalogue of tte phenomena anil modes’ of communicatkm of 
nuxhint ^irTttralism;* The greater part of the phenortjetra may 
be divided into, two cTassus. TVr the first belong what may be 
ctflltd the pkpied' phiMmma. iq-V.y of spiritualism—those, 
nten^i i^nh,if comply observed and due neither to conscious 
or Uhgjhitdods trickery nor to hallticinadbn or ilHjsic® on the 
paft of thp ^eiyers, exhibit a force aettfig in the physiieal' world 
nithertb ‘nlilnjtawn tjj science;. The earliest of these phenomena 
w^-thfc raps aDrearfy. spoken of and other sounds' occurring 
wiHlbttt appfent phjpkal cairse, and the similarly mysterious 
rpoverhents bf fumtture and other objettejanti diese were shortly 
fpllbwed' by the rihe^ of'bells endplajnng of musical ftistru- 
meotg. Eater'flowed'the apmjarance df fights; ^S^human 


was vsib 


t|te "materilalizBtiori 'presente ifi mafieriw ftjntt of what 
sttiii;^ wbe huipan hands,aitd.fkces,airdtdtima$eiy'of complete 
flgnrtSjiBUt^rfttrbenottlrose oftoiy person present, and'sonre* 
tmies' dkingid by -Wiipesses as dtccasi^'rewivtsj “psycho¬ 


times' dUnJiid by, -Wihiesses as dtceasi^'rettrtivesj “psycho- 
grajphyj“' 4 r “'dhfe vrtfting add drawing,“ asserted’to ,be done 
Wttnou^ huiWWi ihuirven't^j “ spMt^libtbgjipl^,” of the 
amieacante oti 'phdtbgrabhit ’rater of 'htiman' kpd aihtr forms 
^en hp'itikinterpmi!, was vitira before the caiptth ti> sny but: 
spoiaally efidbww regrs;* tinfesteiung of co^. and,' bondk; 
et^i^trop itf' the finiidftirtft 'body^, handling df itddrot edals; 
oild fhe appineht passage Of sblidS: through soUds witiiout 

dirffif^SS: ^ ^ • 

The'u^Opd cliass of ^etlptpehk;^ vdiibh' tte may etdl the 
Burat^tK;, conriiits in. twIe^flKifig and'ttntjlnjg wf% copti^ 
wt^tiif^, fo., thmu^ the'niedltBnir lumd; tpn’vdlsiVe 

irittvraems.'aiBf inyolunfaiy'danFfhg! enthuteement. trante- 
kuid't^rvmatiOn by th* ffl^iun Uf deceased'persons 
BTOilhj^ to t^Boraty “ ppssessipn • &;».)■; seeing spirits and 
visionb gnd Heat^ pt^tom 'voick. Ijhk'citB^ bean ai^ity 
to i^dfitc^nf ^e ;^heMhuna' of hypnmxln^d'of beffaih nfifvpds 


complaints, to certain epideraies of lha middles ages,* and to 
phenomena that have occurred at some relijgious eevivrfs: 

In a third class must be placed the cure of disease by heaKiw 
mediums. Thfe belongs to medical psychology, and cannot weS 
be studied apart froirr hypnotic treatment at dfsease, from the- 
now w^l-tecOgifeed' power of suggestion (?is;), from "falA 
cures,* romd euresi" “ Christian Saence ’* a^ cures connected 
wWi Other fbrms of religious'belief'(see Fwra-lfimi.iNS). 

Phenomena fafling into the automatic class are anitfr the 
mos.t common. The htvestigation of Carpenter on uncotrscibus 
cerdwation and" of Faraday on unconscious museular action * 
showed early in tbe movement' that it was not necessary to look 
outside the medhnn’s own personality Iot the explanation of even 
intelligent communications unconsciously conveyed through 
table-tilting, automatic writmg and trance-speaking—^provided 
the matter communicated was not beyond the range of the 
medium's own knowledge or powers. And the whole subject of, 
the action of the subconscious personality—the "subiimirtal 
self ”—has since been more fbUy- worked out by psychologists 
and notably by F. W. H. Myers." No one eon-versant with ihe 
facts now doubts that what looks like possession or msprration 
by an external intelligence may generally be accounted for by 
.subconscious mentatferx, so tl»t m all cases ’where no materi^ 
effects arc produced except suidi as ran be attributed to the 
muscular action uf the medium, the evidence for s supeiwormal 
interpretati'en must depend' on the content of the communication- 
Spiritualists mmntam toat true information is received, which 
is provably unkno’wn to the medium or other persoris present, or 
wbi'riV at least' is expressed in a manner obviously beyond their 
powers; and they attribute thm to extra-corporerf mtelligences. 
Others, while.not going so for as this, admit that the content of 
the communicatiDBs does, occasionally exceed the medium's 
knoadedga and’affords evidence of tdfepathic commnnieation 
(see Tm^EPaTHic) between living persons. Ptobably most per¬ 
sons who have, studied the. snbject would now be incKned to 
I go this length; arid there fe some evidence, notably m connexfon 
I iWth the trances of. an American medium, Mrs PiMr;’ sriti^ has 
: qon'yincesf some good observers that the hypothesis of occasional 
communifcation from deceased persons must be serfousiy entep- 
taified;* Recentljr the Society for Psychical Research. h» 
obtaihed from various persons automatic script afllerdSi» 
ifopprtaift new. material, fWiirvesti^tton, and whion prima fade 


volVed. The scripts contain somnmatter unknown to me writers 
and ih particular show, interconnexions with each other nottoibft 
aceounted for by kpowfetfee- normally possessed by the writers;* 
At, no, peribd' of rijo spifitustlistic movement hjm Ufo. cftBs 9t 
phyai^tpli^omtinaf betm aeo^tfetialfogeiher without cffticiim. 
Mtot spfrfrunlSilA khtor limttmichftouffiticomiexitm with them 
his hefo d^eweredrr-freqtientifo by spJcitukliMs ftemsehms— 
and that t^ condKjOns favotfrabM tP obtaihihg them are Ofoeit 
su.qh.as fovQut^ud. ’ Itii with a foil knoWltdl^ df these dHEeufr 
«#5 fe.thfci'wky bfffoftotijjitifan' .foat they nufintmo that m>- 
h^sta^biy gtmufoe ph^^na, are of constant o cetn tenca. 

ymume^ contaming aeratfots of Bpeh pKefiohtQna have 
b«m.mhitedi and aj^eat as' often made.to thimato ofevidento 
se a(^K^vl}afod^ "'Npjphysuegl srftoce am aitto a tHh* oftBe 

mass (diev^ece by whiSipsydhisfo'’ ff>.wi»t‘*T»Bkifytalted 
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mfiffmix of these acoeunte ba¥e scarcely any scieatifie walue. 
^ritu^te have^as a rule, sought to, cenKihce. notify testusony 
but by ocular demonstration. Yet,, S! tlkre i& not a mass of 
scientific evidence, there are anuaiber of witnesses—among them 
distinguished men of science and others of undoubted intelli¬ 
gencer—who hove eonrvinoed themselves by observation, that 
phenomena occur which cannot be expkinea by Jmown causes;, 
and this fact must carry weig^ even without careful records,, 
when the. witnesses, are otherwise Imown' to be wmpetent and 
trustworthy observers. j 

Among proposed normal expUuations of these phenomena 
tbat^ of hallucmtion (^.vX including' illusion as to w^t is seen, 
almost amounting to'hallucination, deserves careful considera¬ 
tion. Sensory haHucisationi' of several piersons. toget^ who are 
not in a hypootk. state is, however, a rare phenomena outside 
the s^nce roonsiand must not therefore be lightly assumed within 
it; nor is it in most cases a plausible explanation where there is 
general agreement not only of all the witnesses'but of more-than 
one sense as to what is perceived,,as ^tii^ished from, what is 
inferred. Nevertheless something of the kind seems oocaeinnaHy 
to have happened, especially at some of the.$^i;es with Kiaaae.l 
What may broadly be called “ conjuring ” is a much mora 
probable explanation of most of the recerdod pbenomona; and 
in the vast majority of cases the witnesses do not. seem to havei 
duly appreciated the possibilities of con^ring, and have con¬ 
sequently neither taken sufficient precautions to exclude it nor 
allowed for the acddental dieumstwces which may oor any 
particular occasion favour, special' trkkt or iUusiona The ex¬ 
periments of S. J. Uavey and.R..Hodgson should he studiedih 
this conaexbn.''^ At a spiriliualistic. stoce the. medkim. has, 
tlui privilege of failing whwever he pleases mid these is seldom 
any settle programme—circumstances very favourable to 
deception.. As it was pub by Ms Staihton. Hoses,, a. IsH^ag 
spiritualist aad himself a medium, who wrote under tha turn £s 
pbitnt of “ JLA. (Oxen,).” i “ In pp out ofi every wo cases 
peogde do< noi get what they want or espeeb Testi/after test, 
cunningly devised, on. whi^ the iavestjgsiUii basset his 
is put a^e,. and' another sufastitoted,” ‘ In other words,. the^ 
evidenoe is rarely strictly experimental, and diis nob only giKea 
facilitaesiforiraigd, but mndrea itinecessarv to allow w latKemae^ 
for acciderds, Tsistahes, and malobsemtion. lit may w utiged- 
that if none of the. phemvneua is genuine va have, to assumei 
a.lMg|t amount o£ apparently aimless trickery iaDoa-prafessipnal 
mediums. Rutibmustbe boiue intniBd thibtbi; mosteKcellent 
mosalchNaatco in tbffmedisminm guarantee afsiastlgickei^ 
unless it caw ba artwed that b« was in no abnormal nteom 
condidont adion the pbenomeaa occurredi and extraordinaty. 
desoptnns arc. known to have, been camied on by hysteincal 
padontsasdiotliaiwwiithQnaHjiareidmotivn 
QnH'Of-tbO'PosBibilitws tq-hnaUawodlw ia-tb*t ofnxcrptfonal 
nm8cidan(ei«iaw«ont'w;atwt8 mi6 al.gi>6Bl^ in thnnmduua. 
Foe instance, it io>«ot very uiKcmmen tnfinapersona who. can. 
nwdio loudissuads by poittialirdis to aid w g andrestoi^theito^ 
k»re,j«H!«tbw j^hts,,and tone ei^itnents rpadb witb' tbnYox.. 
giite in 'SUFlBPt^ win that th^ made npn tbiti 
mntbodi . 


acal 

am- 


.B««det ttsagenoral aigwaentafoeauppesiAgjI^ii^tbn 
pboaomimn o£ spiritualism may bodun t«..«^P09," 
two iip«R]i 4 'rcas(ins wlinch,iaw WifDrcn.ai^tiipe! goes'on. 
Almost ovois mndwmMwhnhaaiboen .prosninim«^,,befQra 
pnbdMihatdtsawiatiiaow'OtiMtbccn dejccKtsd infnuid,„OH what 
cannot Im dktiuitiabtd frmfter^inxo^ oaisorpe.mokntli; 
improbidda by9^lMsa>i,'and i^fliidtbongk .tt tn-drv&e 

e]|i(«i«iantsi(d varuwa Ipods whicha.by elimimtin|.,th» neces, 
sity for eoNtmuouS' obaervaAiimnn tiM>piiit«ithsmventiipdei, 
wmdd ploim oertain^ abdvAtimwiuij^^ 

s Seo,nf. 

of lh SvHHf far' PtytHfe^ • Mrt hw fe* , **».' ‘ %ni 
via'OSS.J'' ■ I ' ‘ ' i ' .. ■! 
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ingbJffiere is no good evidence that such expedments have ever 
succeeded. 

Nevertheless there does ei^t evulence for the gaiuineaens of- 
the pb^cal phenomena wbi^tdeaeives consideratiofi, Chfint 
Ag&ior do Gasparihiin his TeSfiir fohffnantes (Paris, i8S4),git®(tr 
an account of what seem to- have been careful' experinwnt^ 
though they ate banEtly described m sufiSdent detml to enable 
us to form an Hurepe^enhjudgmenli. They convinced'.hfih Asr 
by some uaknown, foroe t^les could be got to move withoot' 
contact The experiments were conducted with His. own. famdy 
and friends without poifaBsibnal mediums, and’ in some of them 
he wasassisted by'M,Tfiw!y, professor of physics at€eneva, wdio 
was also con-vinced of the operation of an unknown force.*' THe 
minutes oi the. sub-cammittae No, i of the. committee of the 
Dialectical aociety foe,.«lpp, 3 J 3 ,- 3 ftl)’ report thattabtesjnoTed 
without contact, whilst all tiie persons present knelt on ehaiw 
(the. hacks of which were tumeO' to the table) with their handv 
on. the. hacks. The, report,, however, would be of greater .vahie' 
if the names of th&niwium>and of the working, members of thr 
cominittoe were g^ven—we only know that of Serjeant Cox— 
and if, they had wriUeu indspendent accounts of what they 
witnessed,. Sir. William Crooies has published accounts of 
striking experiments and observations -with D. D, Home, whiefr 
have' left. Iran, convinced of tfte genuineness of the wide' range 
ofphydtal.phenomena which'occiunad through Hixne’^ medium'- 
ship.') Of- cansidenibte inteKSt a^ain ace the experiences, of 
Hr Stainton Moses between 1870. and 1880, of which thabe^. 
aecount has been compiStd from oontemporary records by 
E, ’W.'Hi.Hyars.U' two. p^rs pubhshed m the Ptocudings of mt 
Sotid^ fm ffMckcaei Ibuoantk* Hose seoently severe men uT 
setenee; inefegkig'Sir'tDliver liadgwkrEngianii; Pnfessor Charleai 
Richet in FNoice,. and Hrofessonr SbbiapareHi mut Mormlii m 
Italy; bars convinced thems^ve&of' the supemermat character 
(thoi^ imbxd.aity spwil»alieSk'axpt|usatiim.)«f certain physknik 
pheBW B e w a' that hwve oecuned iai.the pretenee of a Neapolitam 
medfumt Ha»pis Fh&dino, though it is Imown that she fte!.^ 
<piMMtJppraciti(i«sdcx»Btu» J, IiL Joseph Maxwell, of Bordeaux., 
hasi'pushed aecounto* (d lapa asM movements of objiSflia. 
wMHeut ooBtaet; wineeaed.'with prieaSe and atiiar'' infldiuiBS^, 
which he appieBS tff tave-dbservedwith; care, though hedoow 
nch dincrUM. Ih» c»irdBdch$vsuffic!(»% for othem to fbnawnyr 
independent judgment about them. 

Tha inteu^ im spiritua^^ apart from scientific cudosUy 
and meita.Iicm the manxiuous,,is. partly due to the.belief ttiaf 
txusjlaiiQttby mformatim. and adVice a&ut mundhne nuttum': 
cambe obt^ned tbrtwgkitiedlmns--'to the same impulse in ftiet. 
w)^ ba« w aU ages attxactedL inquirers to. fonune-tellers: 
Tbe.mace. thoughtful spdntnialjsts, bpwever^^are chiefly ihterested' 
im dm sASwrence of pa and jaqgbts after death,, and'the motaf 
and. leljgioiM teadiing^ vbico. ttey obiAm through automatih 
wtjng and lxnnce>wiealw;g. Hi was' discovered very eariJr 
ui the movement, dun. dm accuEuy. of these coiimumTpatf<tA»r 
couldsnt aktayabe mUedonia^uf U is'm^inhedby.spiritiiafiiiSB 
that by ^ .ihtqpgott pf 't^^ r^on it is. possiHI|e ''itt 

judge; wlmther.dm.cpiamiu]matiiig.Ptens^^^ truste^tti^ 
espwia^ after {mdeoged wift partfcuhir ihtmii 

geacefpOi; wben.froofsam ^vea of I'dendW wiui pcmonslknodjt; 
to have been tisuilwQiikliiy rp oarth.. Shch ihteltfences am pot 
sugfosed to he mfajpile^'but to have die know^S of 
life sHpBu dd f d *0 t^ «art% experienco. Still the a^ement 
batwBam communifatfont w recBived has not been siiBcieht^; 
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fi;reat for anything like a universal spiritualistic creed to haVe been 
arrived .at. In France the doctrine of successive reincarnations 
with intervals of spirit life promulgated by Allan Kardec (L. H. 
D. Rivail) forms a prominent element of spiritualistic belief. 
This view has, however, made but little way in England and 
America, where the opinions of the great majority of spiritu¬ 
alists vary from orthodox Christianity to Unitarianism of an 
extreme kind. Probably it would be impossible to unite 
spiritualists in any creed, which, besides the generally ac¬ 
cepted belief in and immortality, should postulate more 
tl^ the progress of the spirit after death, and the power of 
soime of the dead to communicate with the living by means 
of mediums. c, 

Spiritualism lias been accused of a tendency to produce in¬ 
sanity, but spiritualistic sittings carried on by private persons 
do not appear to be harmful provided those who find in them¬ 
selves “ mediumistic ” powers do not lose their self-control and 
exercise tliese powers when they do not desire to do so, or 
against their better judgment. Public sittings are apt to be 
means of obtaining money by false pretences, and the great 
scandal of spiritualism is undoubtedly the encouragement it 
gives to the immoral trade of fraudulent mediumship. 

BiBUOCRAPKy.—In addition to the works already mentioned, the 
student, for a general idea of the whole subject, should consult 
tl» following : P. Podmore, Modern Spiritualism (a veds., Ixmdon, 
igoa), and The Newer Spiritualism (1910): F. W.H. Myers, Human 
j^sonalitv and its Survival of Bodily Death (a vols., 1903); £. W. 
Capron, Modern Spiritualism, its Facts, &c. (Boston, 1855),iur the early 
history of the movement in America; J.W. Edmonds and G.T.Dcxtcr, 
Spiritualism (New York, 1853-1855); R-Hsae,Experimental Investi¬ 
gations of the Spirit Manifestations (New York, 1856); Allan Kardec, 
Livre des esprits (ist ed., 1853); Mrs De Morgan, From Matter to 
Spirit (London, i8()3), with preface by Professor De Morgan; Alfred 
Russel Wallace, Mirac/cs and Modern Spiritualism (iSrO); W. 
Stainton Moses [M.A. (Oxon.)], Spirit Identity and Spirit leaching- 
ZSdner, Wissenschaftliche Ahlumdluneen (the part relating to spiritu¬ 
alism has been translated into English under the title Transcendental 
Physict by C. C. Massey); Report of the Seybert Commission on 
Spiritualism (Philadelpto, J887); Professor Th. Flournoy, Des 
Indes h la PlanHe Mars (Geneva, 1900; there is an English translation 
published in London); Proce^ngs of the Society for Psychical 
Research, passim. A succinct account of typical frauds of spiritu- 
alism is contained in D. D. Home's Lights and Shadows of Spiritu¬ 
alism (and ed,, 1877-1878), and also in Horeward C^ngton's 
The Physical nenomena of Spiritualism, Fraudulent and Gmuine 
(^ston 1907). (£. M. S.) 

SPIT, a rotating bar for roasting meat, game or poultry. 
A spit usually has one or more prongs to which the meat is fixed; 
in the case of a basket-spit it is endosed in an oblong basket of 
irem wire. Tlie old form of spit was fixed on hooks or upon 
rackets on thi fire-dogs; at (me end of the bu is a grooved 
wheel f(n: a chain connected with a smoke-jack in die (mimney, 
or some similar contrivance for turning the spit so rirnt every 
surface of the meat is exposed to the fire in turji. The jack was 
sometimes turned by a boy or a small dog trained for the pur¬ 
pose; the boy and the dog were equalljr known as turn-spits. 

spits, when not in use, were piMed in a spit-rack oviir the 
firqdace. These prinutive arrangements eventually gave 
{Afoe to a combined spit and iheclmical roasting-jack, which 
sm fixed to a small crane projecting from the mantelpiece, 
■n^ ji^, which was largely of brass, rotated when wound up, 
and the meat was hung below it immediately in front of the 
fire, and the gravy anc! dripping were caught in a large shallow 
with a high screen tb prevent’the diffusion of 
hut. jtlie almost universal employnient in England of closed 
kitchenen has thrown all forms of spite and ja^ into disuse, 
but in (dd-f^hioned kitchens they are still somrames seen. The 
more ancient febus of roasi^ t^jparatns tiaw much Sought 
after by collectors. ' ; . ■ 

•P1TAU1ELDS, a distr^jtbCondan, ^igland, in the western 
part of tl» metropoUtan^Ptbugh of Stejtoy. The name is 
derived from the fact behn^ to a priory bf 

St Mary Spital, foundetyn Excavations have revealed a 
Koman twml-plaoe here<(«>iThe name ia wellknown m connexion 
witii the’ affic indhstrjf es^Hshed here b^ ibench refugees 
aitor the mocation of the Edict of Nantes, m 1685, 


SPITHEAO, a strait of the English Channel, between’ iJie* 
mainland (the coast of Hampshire, England) and the no;rth- 
eastem coast of the Isle of Wight, forming the eastern entrance 
to Southampton Water, the Solent being the western. Its 
length is aMut 12 m., and its general breadth about ,4 m., 
though the distance between Ryde and Gilkicker Point is almost 
exactly 3 m. The Spit Sand, extending south-east from this 
promontory, gives name to the strait. On the north side opens 
the narrow entry to Portsmouth Harbour, with the towns of 
Portsmouth and Gosport east and west of it. On the south 
the coast of Wight rises sharply though to no great elevation; 
it is well wooded, and studded with country residences. Here 
is also the favourite watering-place of Ryde. Spithead, which 
as an anchorage is exposed only to the south-east, shares in the 
fortifications of Portsmouth Harbour, the principal station 
of the British navy. In this connexion the strait has been 
the scene of many splendid naval pageants, such as those- 
attendant upon the jubilee in 1897, and the funeral in 1901 
of Queen Victoria, and that which celebrated the coronation 
of King Edward VII. on the i6th of August 1902, 

spn% an extensive minor division of Kangra district in the 
Punjab, India. Area, 2tss sq. m., the population (1901) 
being only 3231, all Buddhists. It consists of an outlying 
Tibetan valley among the external ranges of the Himalayas, 
which has a mean elevation of 12,981 ft. and contains on its 
bcirders many peaks over 20,000 ft. and one in the outer 
Himalayas of 23,064 ft. in altitude. Spiti originally formed 
part of the kingdom of Ladakh, and came into the hands of the 
British in 1846. The river Spiti rises at the converging angle 
of the Kamzam and outer Himalayan ranges at a height of 
20,o7j ft., drains the whole valley of Spiti, and falls into the 
Sutlej after a course of 120 m. 

SPITSBERGEN (the name being Dutch is incorrectly, though 
commonly, spelled Spitzbereen), an Arctic archipelago, almost 
midway between Greenland and Novaya Zemlya, m 76® 26' 
to 80° 50' N. and 10® 20' to 32® 40' E., comprising the five large 
islands of West Spitsbeigen or New Friesland, North-East 
Land, Edge Island, Barents Island and Prince Charles Fore¬ 
land, the Wiche Islands, and many small islands divided by 
straits from the main group. The chief island. West Spits¬ 
bergen, shaped like a wedge pointed towards the south and 
deeply indented on the west and north by long branching fjords, 
has an area of about 15,200 sq. m. At the north-west angle 
of the island is a region of bold peaks and large glaciers, hi the 
midst of which is the fine Magdalena Bay. Farther south 
come the series of glaciers called by the whalers “ The Seven 
Icebergs,” which drain a high snowfield reaching east idmost 
to Wood Bay and sbuth to the head of Cross Bay. On the 
south-east it is drained by glaciers towards or into Didcsml and 
Ekman bays. South Of this snowfield comes the mountaiiious 
King James Land, consisting of an intricate networic of craggy ' 
ridges with glacierj between. A deep north-and-south ’ de¬ 
pression is occupied by Wijde and Dickson bays, the onCbpenhig 
on the north ebast, the other a head-bramh of the great Ice 
Fjord df the west coast, bordered on the west by a range of fine 
mountains, a spur of which separates the two bajrs. Bast of ' 
thb depression there is a plateau region.' Its edge is eaten 
away into deep valleys, down which the ice-sheet of New Fries-'' 
land sends gluier tongues into Wijde Bay. East of Dickson 
Bay the maigitik! vallejis are larger, and tio glaciers come fOr 
down them. The i^lateiah betweiii Didcson and KJaas Bitten 
bays is cut tm by deep valleys suiih as the Rendal; Skansdal 
and Mim(|sdal (m! vreff kiunim to geoli^iste]); it contains no 
•large glaciers. Farther dast is found a glaciated area called 
Ga^(^ liind by'Sir Martin Cbtiway. The neck of West Spits¬ 
bergen is biiundra bn tiie'ndrih'byaJine from nearthe'tleadiof 
Khm Bilien Bajr to WicheBay, and on the south by the Sassendal 
and the dtpresskm leading to i^ardh Bay. It is a complicated 
area of ^ cra^‘ridges with beautiful glaciers between, 
.^venture Jjiutd'h™ BWw of the n^dc, and is bounded d^the 
south by a une from the head of Van Keulen Bay to Whales Bay* 

It is an area of boggy valleys, rounded itiUej and email gfawisrs. 
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may be described as ^he temperate end fertile belt, and I 
is the^ooly part of the island where reindeer Rtill linger in any ! 
,niuqter< Near the west coast it contmns sonie fine peaks and 
large glaciers. It is penetrated by the longest green valleys 
in Spitsbergen, e.g. from Coles Bay, Advent Bay and low 
Sound (the v^ley of the Shallow river). The southern divisica 
of the island is very i(y. There is a high snowfield along its 
east side, and ranges of peaks farther west. Two parallel ranges 
form the backbone of the island south of Horn Sound, the higher 
of them containing the famous Horn Sund Tind (4560 ft.). 
The long narrow island, Prince Charles Foreland, with lofty 
peaks, runs parallel to part of the west coast of West Spits¬ 
bergen, from which it is separated by a narrow strait. Its 
range of mountains is interrupted towards the southern end 
of the island by a flat plain of 50 sq. m. raised only a few feet 
above sea-level. There is a narrower draression a few miles 
farther north. The broad Stor (Great) Fjord, uf Wybe Jans 
Water, separates the main island from two others to the cast— 
Edge Island (2500 sq. m.) and Barents Land (580 sq. m.). 
Formerly these were considered as ene, until the narrow Freeman 
Strait which parts them was discovered. Neither Barents 
L^d nor Edge Island carries ice-sheets, and both arc practi¬ 
cally devoid of glaciers dov/n their western coasts, but have 
lai ge glaciers reaching the sea on the east. To the north-east 
of West Spitsbergen, separated from it by Hinlopen Strait 
(7 .to 60 m. in breadth) lies North-East Land, with an area of 
about 6,400 sq. m. Its western and northern coasts arc indented 
by several bays and fjords. It is covered with a true ice-sheet, 
while the neighbouring Wiche Islands to the south-east bear 
no large glaciers at all. East by north from Cape Leigh Smith, 
^e easternmost promontory of North-East Land, rises White 
Island, covered with snow and ice, and rising toabout 700 ft. It 
was discovered by Comelis Giles or Gillismi707, and is alterna¬ 
tively named Giles Land. Numerous small islands lie around the 
larger: Danes and other islands off the north-west coast of West 
Spitsbergen, the Seven Islands, Outger Reps, Broch, and 
CharlfsXn. Island on the north of NorSi-East Land; Hinlopen 
Strait contains numerous islets, and the Ryk Yse Archipelago, 
Hope or Walrus Island, and the Thousand Islands (about a 
hundred small rodcs) lie to the east and south of Edge Island. 

The nomenclature is in a state of hopeless confusion, the 
names given by the old explorers liaving been carelessly trans¬ 
ferred from point to pomt, or capriciously set aside. The 
true names, English and Dutch, of the principal misnamed 
sites are here indicated in brackets sffter the current names : 
South Cape (Point Look-out), Torrel’s Glacier (Slaadherg), 
•Rerher che Bay (Joseph’s Bay, Schoonhoven), Van Keulen Bay 
(Lord Ellesmere Sound, Sardammer Rivier), Van Mayen Bay 
(Low Sound, Klok Rivier), Coal Bay (Coles BayV Advent Bay 
(Adventure Bay), St John’s Bay (Osborn’s Inlet), English Bay 
(Cove Comfortlesse), Foreland Sound (Sir Thomas Smith Bay, 
Keerwyk), Cross Bay (Qose Cove], the bay, called Sraeereaburg 
(Fair Haven, Dutch i^y). Flat Hook (Fox Point), Biscayers’ 
Hook (Pmnt Welcome), l^dbeach (Broad Bay), Leifde Bay 

f Viche Sound), Grey Hook (Castlin': Point), Wijtk Bay (Sm 
homas Smith Inlet), Verlegen Hook (Point Desire), Treuwi*- 
berg Bay (Bear Bay), Agardh Bay (Foul Soui^, Star Fjord 
(Wybe Jans Water), North-East Land (Sir Tnomas Smith 
Island), North Cape (Point Purchas). Stans Foreland is not, 
as often appears, an utemative name of Edge Island, but the 
name of its south-eastern cape (mly, . , 

Geology. _^Ths backbone of the main island consists of an ancient 

mass oipre-Devionian granites, gneisses and s^sts iocmi ; amoun- 
itsiio chain in the western region. Rmting upon theea ancient 
crystalline rocks, the precise age of which haa not been definitely 
determined, there tea succession of sedimentary rocks represent^ 
nearly every one of the prominent periods of geblogical «me. For 
the eastern 7^ of the group these strata ue neady hoiteoatal; 
here and there they axe pier^ by intrusive igaeons sooka. The 
nldest aediments yet found are the Ordovician bedi -yhlch.occur at 
' Heida Hook, dolomites, limestones, slates and gnartzitesi Silurian 
fnaV possiMy exist in the horth-weSt; and Devonian grits with 
. have been recorded in hiefde Bay. The Carboniferous 

givind ja represented Culm-like rocks (dasaed by jOt iHear aa 


Ursien—Upper Devonian),; upon these come limestones with 
Spirifer Mosouensis {HSnIOpen Straits) and above these ag^ tn 
limestones with Cy(UhophyUum and Fusiditia; (Eisfjord, BtB Sonnd, 
Horn Sound, Ac.). Permo-Caiboniferous limestones and doknmtm 
occur on the west on the mainland and on Prince Charles Foreland 
and in King James Land. Black slaty ehales with large ammonites 
in the Calcareous nodules and beds ot black, bituminous limmtpno 
represent the Trias at Cape Thcrodsen; and Rhaetic fossils are nmnd 
in Research Bay, Bell Sound. Jurassic rocks are vridely spread and 
include Bajoelan, Bathonian, Calloviaa, Oxfordian and Porttendto 
(Capo Stanshcbm and Advent Bay); tbe older stipes being is the 
west. Some of ihese rocks are cosi-bearing. Wealden strata with 
coal seams and marine beds (Volgian) occur in the south, and in 
King Charles Land arc Neocomian rocks with interbedded basalts. 
Plant-bearing lower Qrotaceous strata have been recorded, Md lower 
Eocene beds are found in Ice Fjord, Boll Sound contaimUjg large 
magnolia leaves and others; beds of London Clay age occur in Krt- 
bay. Miocene Sandstones and clay with lignite beds, some s8oo ft. 
thick, occupy the west coast about Ice Fjord, Bell Sound, Advent 
Bay, &c. in this period these islands were probably all united and 
covered a much greater area and were covered with extensive peat 
bogs, on the edges of which the marsh cypress flowered, droprfng 
its loaves and blossoms into the marshes. Sequoia, w^ilars, birOies, 
planes and large oaks also grew there, while ivy and thick underwood 
freely developed under fheir shadow, and thousands of insects 
swarmed in the thicket. Subsidence followed in late Tertia^ times, 
to be succeeded by a period of rapid elevation giving oripn to the 
raised beaches such as those seen on Prince Charles Poroland, and 
possibly resubmergonce may be again in progress. In comparatively 
recent geological times this, the main itfland, was over most of its 
area a high platean covered with an ice-sheet, which has gvadui^y 
been withdrawn from the west towards the east, the western region 
being thus cut up into deep valleys and more or less rugged moun¬ 
tains. Farther east the mountains are more rounded, but stiU 
farther east the plateau character of the land remains. 

Climate. —The sea around Spitsbergen is shallow, and the ice 
readily accumulates round the shores. Although the glaciers of 
Spitsbergen do not give origin to icebergs so huge as those of Green¬ 
land, the smaller bergs and the pack-ice are thick enough to prevent 
access to the shores except tot a few months in the year. However, 
the warm drift from the Atlantic sends a branch to the western 
shores of Spitsbergen, moderating its climate, and leaving aa open 
passage wmch permits vessels to approach the western coast even 
under the most unfavourable oondt&ns of ice in the arctic regions. 
Drift-wood from lower latitudes, glass floats of the Korwegiaa 
fishermen and other objects have been found at the northern 
extremity of Spitsbergen. On the other hand a cold current charged ’ 
with ice descends from higher latitudes along the eastern coasts, 
rendering approach extremely difiicult. On this account these 
shores long remained praotioaUy unknown. , I 

Owing to tho warm drift the climate of Snltsbergen is less severe 
than in the corresponding latitudes of Greenland and Smith Sound.' 
Bear Island, notwithstandteg its moie southerly position, Iw a 
lower temperature. The isotherm of a 3“ F., which crosses the middle 
of Eastern Sibmia, toudhes. its southern extremity, and only the 
north-east coasts of ^tobenfen have an average yearly tempeiatim 
so low as ix" to At Mussel Bay (79* SSj tke aver^ yearly 

temperature Is r6* (January r4*i*, lufy 39‘3*j. Even in the cold^ 
months of the winter a thaw may sot m for a few days; but, on the 
otherhand, snow sometimes falls in July and August. Spring ooines 
in June; the snow becomes saturated with water and disappears in 
places, and scurvy grass and the polar willow open tMr buds. -By 
the end of June the thermometer has ceased to sink below tns 
froezing-point at night; July, August and September are the best 
months. In Septembw, ixi'vrsver^^autuaim sets in on shore, and by 
the end of the month the pack-ice rapidly freezes into one simd>ifiags. 
In Trenrenberg Bay an annual precimtation of 64 in. haa, been 
Observed. • 

Fauna and FJorii.—The 'Greenland vfhtde haa completely fkailp- 
peared in consrauenoe of theigreat havoc made by the early wkaleis. 
According to Scoresby, ,no.kss than 37,^90 whalea wor^ killed 
between t669 and 1775. A great diminution, in the same way, 4 s 
to be observM in tne niimbm of other creatures which were the 
object of hunters. A reckless eKtertainarion of teals was earried on. 
'Walrises are now .only ocoaaionaUy eeen in the waters ci Wtst 
Spitsbergen. Birds,, aito, have rapidly d im i nishe d in numken. 
The iulmar petrel meets ships approacning Spitsbeigen far away 
from the coasts! Tt m^cs colomes on the imffs, as also do 
glaucous gull and tlw " burgomaster.'’ Rotches, black gnillekw^, 
Ivory gulls, auks and kittiw^ gulls breed on the iflifis, urhils feSie, 
loomsand snipe frequent the la^ns and small fresh-waterponds. 
The eidir duefc Iweeds on.thc telandl, but its numbers havs.becMM 
imllcesbbr rednced,'whi!e thelummegad the tern confine tncmselyes 
to separate dWs. TlteSB Mrds, however, are only gues^'in'Spns- 
betgen, the snow-banting being thecnly species which stays penaa- 
asntly.; some twenlg^three tpectes bite*<i regularly cm $mtAenan, 
and Tour othms (tne fslcot;,, snowy owL swan and shuaj.cme 
occasionally. Of land mismmala, besides the pOIarbm, the remdeer 
and Btotio iMhaVe beetogieaflytSdneedj toe ldhdSer,in fei)t,.aie 
I appmotohing 'SxtinatiMi, .Whereas for sesreial yesitB' consecattcely 
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i )wiB» 1868 faom :;5eo. to aooo wareJdUall by himtets to a lew weeks 

Tbeae ace twaBty-tioee ^ecies of -fi«lies,1ni't no Inssett 

aseissr. itoacbaios, and esjteoialljr Pant^ds, os tbs other band, 

, are veqr coBunas. Molhisci are ailse numerous. .At some places 
Abe suBiels agd sai valves reach a la^ Hce'ascl .a{)psar to epiat 

J baodanoe. CA Crustaceans iu% toe ^edies have ibees r ecognized 
u tbs aiatea ol the archipelago. 

Xbs Aara is, ol course, poor. iThe only tree is the ,p(Aar wfllow, 
arhkh does aut exceed 2 to. to betoht and bears « dew leaves sot 
Jatger £baa a man's hoguc-saU; and the only bashes are toe crow- 
bei^ and cloudberry. But at toe loot id toe warmer cltos come 
Wm has bees iormBd.notwltostandu^ toe slowness olputrdactxm, 
aisd there, tocostrast with tlie brownish lichens toad cover the hffis, 
«Eows.a .caii>et ol mosses .ol the bntotest green, vari^ated with toe 
i^dcD^yellowbowen of the rauunocuus,toe[lar^leavcd scurvy grass, 
aeveraUaxilrsmis, loz-tailgrass, &c./withafewiargtflowcte/’ely/c»a 
and AnitamidM; while on the driast .^ts yellow poppies, whitluw 
jmasas, An, are ioimd. £von on the higher slcgies, 2500 It. above 
file sea, toe popiy is occasionally met wito. la all over Jw species 
ft howertog ptonts have been found. Mosses, mostliy hhropeati 
aaqnasntaaces, cover all places whem peat iuw suicumuiated. Tbe 
sks^-of .the engs and the blocks ol stone on the beach are sometimes 
•attoely covered with a luxuriant moss and lichen V(getatu>n,.among 
.toe last being toe so-called "iamtoe bread " (Unibiiicaria arciica), 
wibieh, bas maintained the life ol many arctic travellers. Althoimh 
liauted to number, the dura is suggustivie in its distribution, the 
wggetation ol toe southhas a decidedly Xaupishor European alpine 
ipbaracler., .while tbat'di the north oaaStis decidedly American, and 
BBodls .that ol Melville Island. Many .dowering plants which are 
.common to sorth-west ^ilsberges are .absent iiom the east coast, 
where the cold climate as inimical to both dora and fauna; but, 
rOD toe other band, mac moss (Bchui h^^iotia) and one lichen 
(Osnea melaxoMtha) axe found there wbicn are ol American origin 
and igrow boih to hlorth America and on tbe Cordilleras. Algae 
are anost numerous, anany, lake to* brown Laminaria and Nostoc 
fommunii, which dll all .pools land are .toe chief food -ol numy birds, 
being lamUiar to Europe, ibtoccatciw amSif covers toe snow 
gsith its reddish pawden 

.fi’u/flty.—^ftebergen,has.never been pemmnently iahabited, 
lelthough there are cevetal ioatwoes of hwten wmtering on the 
isiand under steess of ciinoiimstonaes, nd several scienitific 
■omeffitiens 'have 'done so. A Russhm trigjper named Statorfh" 
(thin h .said in various accounts to .have ,j2 at 30 whiter^, 
4Uu] ij cmisecuitsve years, in the archtpaiagoj .he ^ied there to 
x8a6. iSptobergen itas tosoovered an isfae nf June 19961, 
during the expedition tmitor Willera Bwents and ^ob Itoenr- 
iSceric, whidh ended with the deajdi Of .Barents. Barents saw 
pacts oi toe west and north coasts, .and ite these he gave toe 
'MMC «f Spitsbeiigen. In 1607 ttetay Hudson, «ftar -visiting 
■•toe ‘Coast cf Greenland, reached ^msbe^gen to June. Bear 
Islaniil, toe ice-bound island midway between ISjiitsber^ and 
toe Kotto Cape,.situated on thesamaaubmattoeplatiorcaas toe 
tonnec, had heto diacoveced by Bai!eats,«nd beoune iniportaDt 
toti hunt^-ground “(for-walrus, ffec.) before'SjMttoergen began 
to be -visited for this purpose. In rtoo 'Thomas JlUnnaduke 
aI .the *'Qeartsease,” pcoceediitg norto ^om Bear Itoind, 
xeactaedtSpitabeegen, and in toe following'year tbe first tomting 
(atpeditisn weis despatehed toitber by the iSnseoyy Gontpany 
on board the “ Amitie" cS llondoa, Jonas Poole, master;, 
on 'whose report of toe abundance of wwdes on the coast toe] 
fiipitsb«;gen whaUng todust^, vtooh isaas .to ^ow to such im- 
ijnetano, was edtabtofaed to toim Ve^ tomDly toe I>iitoh 
mtjgan *ta tdfce ■a 'shate m tois, and there were Irerjuent cdHisions 
’ !to£ween toe whalers j& toe t-m naf ionidiries, wilule in z6);5 .the 
IlaiiBB Attempted toai^E^ this ,pact laf “iGreeBland,” as Spits- 
toergta sma for n long tone icmOTiend. iEntoand attempted to 
sfrdhipelago, bttt at length toe Dutch became {»re- 
jlomlna^t to toe vmmig industry, to ifias founded the 
, ,eummer setUemeot laf Smeerenhurg. TUs bisflame a busy imd 
' 'Saapottant-centre, but ‘bqpui'In limiiiiedb obMt itweaty 3*eeirs, 

■ ns the wbalei were gradual iSrtven from toe bays *atitd mast 
"'IV followed, sK !^t nortot'^fl toh coas^^ laiter toeo 
(the open sea. fiid^wndi^ly o! toa£t^^ and jbrtdh, fiausians 
.tnm tlm White 'Saa totariot name to fifto a inrgea .to hnnt 
‘taaMiae*, aeals, beari^, teses, fia:; let what 'em-^y perSod 'they 
so caimot Ite to'duscy seeots ;to teMe 

gUtedAorutatoirnportoapiatefem V140. 'Tbefiusstons had toeir 
aMa anmeiriatore for vwioai pa^ of toeArtoipelaga, toe 


vtoole of ttoidh tow tolled Griimmit, A.e6rrapff(m (fhStotta- 

land. A siih^ nunttog industry was established V Ifor- 
wegians eafly to toe j$to century, but Spitsbergen dedahed to 
irriportance as a hunttog^ound owltrg to the indiscriminate 
slai^ter of garne. 

Many expedhioM httw made'Spitsbergen their'base for polar 
ei^lor^on. Tbe 'R-usston admiral Ouchagov vidted .it twice, 
to and iy66j And reached 80* sB' N. The cj^pedition 
sent from Er^nd to.i7j;|a!t toe instigation ofDaines'Barrtogton 
under the command Or Constantine John Phipps, was .toe 
first having a purely geographical purpose. It cemsisted of 
two vessdsj the'"‘Racehorse'’’ and the “Carcass," on the first 
Of wliidh Horatio Rfelson was a midshtoman. ^'ipps mapped 
the north of 'Spitsbergen, and reached 80” 48' norto. In 1S18 
David Buchan and John FranMin reached '80* ,34' to the 
north of the archipdl^o. Captain D. C. Clavering and Sir 
Edward Sabine to r8r3_ ermlored the islands, and Sabine made 
h'is remarkable magnetic observations, while 'Qavcriiig reacted 
Sd” *6' N. Sir tViffiam Parry, shortly after his return from tos 
third voy^e, went to'Spitsbergen and .reached'82® 40' north on 
sledges, while other merribers of the expedition were occupied 
with scientofic work in the archipelago. In the same year the 
Norwegian geologist Balthasar Mathias Keilhau visited the 
group and rdated bjs experirai^ in a remarkable book, Resa i 
Ost og West Fitmai^m (Christiania, 1831). The Swedish pro¬ 
fessor Sven Loven was the first to undertake, in 1837, dredging 
and geological explorations to Spitsbergen and its vicinity. 
Next year a body of French, Swedish, Danish, and Norwegian 
naturmists, amor^g whom was 'Charles Martins, visited the 
western coast. In 1858, at the su^stion of Loven, Otto 
Torell, accon^anied by A. E. NordenskiSld and A. Quennerstadt 
made many important .observations and brought home rich 
geological collections. In 1861 a larger expedition led by Torell, 
Nofdenski 8 l 4 , A. J. Maln^ep, and 'Karl Chydenius, set out 
■with the object Otfindtog how far it was possible to obtain a 
me«esuxement.of an arc of meridian of sutocient extent. Ibis 
aim was otfly partly accompfitoed/but the ex^dition returned 
with tm tovamaWe store of Various observations. The work 
of the measurement of toe arc was completed in 1864 by another 
expedition conducted 'by Nordenskisid, assisted by Malmgren 
and N» Dun^r. This ermedition was Jollowed to 1868 by that 
of the “Soifia," under 'NordenskfSld, tvhidh, to toe words of 
OswJtld 'Heet, “'achieved more anti gave a wider extension to 
the horizon df oar torowledge toan if it had returned merely 
with the toformalion toai toe " Sofia ’ had hoisted .her fiag on 
the North Foie;” In toe same year toe German . arCtic ex¬ 
pedition tinder Karl Xoldew^ ^cumnarigated West Spiks- 
bergen. In i8?o two young Swedito sa'vants, .Drs Nathorst 
and' wonder, -visited Ji^itsbeigen to order to examine the 
phosphoric and two years later a colony was formed 

m & ^ '^todll tramwsy constructed to work the 

beds. She attempt, however^ did not prove ^ccessfi4, Lejgh 
Smith and toe iCorw^aa Citato ‘Dive visited imd majgsed 
|iarts xX East 5 pitsb«men to 1871, retumtog with ttdlaable 
mfonnalSon. IheyteacnedAt* 24 north. Intoe same year the 
first tourist steaiiicr visiteti toe ardhipelago. in 1872 a great 
polar expe<fition nnder 'NotdeDridMd eet out to winter on 
’Sp'itsbe^m with toe TBtenti(m.df attemptinje in the sprtog to 
Att'vance tmsards fire pole on sledges flravm % reindeer. But 
toe expedition toicoditered a series df misfortunes. ’The Ships 
were l^t to the ice very eariy to Mussel Bay, antij sk Nor¬ 
wegian fisbto^,jmsfelS;te«diKteen’liil^^ evertakenaod shut 
to, the expedition bad to feed toe fleews on its provisfons and thus 
to 'tedtrae the rationB of its www men. The reindeer all made 
tteir escape d ft rh^ a enovHto^j ‘and vtoen “toe .Slete party 
reacted toe Eeven Islands tts^ found the ,ice ao patted .that 
a&iidflaof;fatog AQito ted an he abandoned, inalesdof tois, 
Noi 4 M«ikield eapfond Notch-East tend end eroSfod' toe' vast 
te'Sheet -vOM «Mven, it. The itjrt^ipn fp; %3 

jiirito A frato,store .'of im po r ta n t sdenm iobseinwttot^ ASptotoUy 
alfinftisa- and submumn aocfogyi te 287$ R..'st(»i IbMChe- 
IMartinbeig; Ihe fOoIpgiit, pdid^ a-ahm VMr'rforSpitebnNsn. 
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Au6i3tfttinUt ■bA'6vvCt«iQear: 
noib.tt ■iiaiBnei’ iviiKh iaaliislwd aKteMsting jdat^ dwnb the^ 
gaaiogy and flasa of <the «]&x)ds. In tfie same jnaEiaSireduh 
isMteoB^bgieed fitatkm mas ectad)li8hed at Cape Thoedsea for 
■oaa7iBgioa'the'idwen>etians4ssired:b3r tke>8it»iu4ienalj>dlar 
conmiilfatft, liltDrmg the last<tkcade<of the tigtiijwatui/ ^its- 
bagen.attxattedndtiDnlyiaminiber BfseMBtBtetnttadmsfnts- 
msBiand toa))ifit&. &iqh>expedit!imaia£ those of Cmtaf hlorden- 
^sidld jax89iaiand tiaeamportant corcumnaaagBtuait^ Netihoist 
in 'x8g8^ dmrkg athkh Widm and W]^ Islands 

were carefully explored, confined their , asttoitiont sdasoat icn- 
tinelytoi^'Oeasts. In M. C Robot laufo the fost semous 
sathoqit ito ipenetnste the interior 'fsofn the head .pf Ice £)o(d, 
esploeiitgjapart cxf'thciSessendidj.and'in sS^fiiSirSfoGtinCtniway 
-led an >exip^ticsa aihioh orassed the ielaiBd for the first ’time, 
and EHtveyed tW Tegbn ibctween Ipe Fjord and Bell Rannd 
nn the .east coast, k 1897 Cemeray and Mr B. J. Gar»oc(d 
tsunenyied the glaoiited area north of loe Fjord to eibaut 
78° to' M., and jdimbed Horn Bund Tind. in the same arear 
Herr And^ made his feitai Sbafioon ascent from Danes Island 
with 'the inteietion of Foatiag over the Foie. Id atwokly 
service of MoiTsiegian tourist steamers was estsdilisbeddn siMnner, 
.andai small in&'was'bdilt at AdventlRay in Ice Fjord,-and thcaigh 
thiB was afterwands dosed, the west coast continued tto he dse- 
■qaedtly'Visited tby tcosriat eteamers daring the hejght.of summer, 
in 1(898,1899 and 19016 the prince of Moeuuto made 'scientific 
anvBStigadons in the AsQhipelago,.andiinx898'>i908 Sa«diEh:aud 
JEbissiaii expeditions 'andedeolc the 'nseasurement qf an ane /ef 
the meridian, the nesults of which'were aocompuiied by valuaUe 
ijd^siognsphicai, sndeonological, hotanioai and icther <obser- 
’vations. Dr W. .& Bruoe made a compliete >suraey and eden- 
tific invesiogatians of Prince fliaries Forebnd. in 0900 «oal 
'began .to be 'worked on Advent Ba]r,.a oegm no dt. iflbick being 
found below4i> ft. ot foosS ioe and aa ft.ofi»x!k. Ihis'dcatelap- 
'iBBnt .and other omsideratiosa; led fo some 'disenssion between 
the powers ebtwested as to the temtariai wveiaigaty .ixv/k: the 
and^isgo, a iquestion' erhidb though appeoaehed hdore .][as 
ia iSyo) had necer been hsou^ «o a'.setdenemt. 9 
'Bsamoata^vwvr-^OB atandiidstted'hy sosnanyiSdeatidoillMeivers 
-tbslitesature'isiaatniia^valnmiaooa 7-hB'o)Md<.BpjN'Pe'ir{'e<aoMSfic 
^pers is the jpablicehoas «£ the Swedish V.tUmligis Madsmi*. 
«ir W.lHartmtJonway asrratos his eroeiji'clon inthe Crifsstag 
Spit^irgm 1(tondOn, ii697)l Md W Wo JIfoal.s Ikwrit lpambrt<%e, 
xpoffi tw details 'tbs 'history of tbs; ArehipiSkieo -fofoi Oo 'sSijo. 
dCbuiatss ftlw rp»iws«*l vwyams .awd ksiaests rthete^ (uab} 


oossrt ef aB'OJro iCt tbs mi^aisB 'waralDBoai^'toiph^ 4 * Xeaaoh) 
dn iiMtstffiiw ioittnhfoiws #pi*r fo mm* tdWa.rtrc.id; m 

«d Rasswp 

'f:^emtion naoer the ^due nilfi m 29^4 84^. I^s PtifttrabiuirfQo 

awm, JPWKDHIBH (rJg^a- % 

(fhafogiaft, was Itwn at on flw .itkb pf Japuwy, 

j.8[sa. His faliher; lUrl Jdhaan HtiUpp Xt 8 w-:*^ 59 h ^ 
TtnoKBAS aJjyjw-Sftiterjllsee.i^a (fawfsftca,jfS?:.»we^.I^<»;p., 
.itS6aj.«id SBWS. iB^),:-was suptf}jjfa»dentAt.|jf^^Oins»r! 
:Haw>\ 5 Bt, yfieiidh stpai^ ,Af jasttinged JrTaftg^ aJvd 
Jtt,coarse di time becmeXt8^7)j»’ofef^.or0lpariasat^tW|«sr- 
iSfy -pteacljar Oit Strassburg. Jn ^^96 ,he .jjgeraip^oiift-jditgr: 
•v^ B Smend of the 'Monaisehri/.t ^ .wril lijrifj-! 


rthc .Ada ^ the Apostles .XDjw .Ai 
Wort 

»®Kf 





«nBBl ^r. ‘Vasedkr oigan 'dituiaMd 'Oa 'the ilnft 

oeYhedMemen ^fXemass-G&lffihSji sapposssl! 

%-'dldMk> liHWS 'teilie the <sut mteloadsdly, 

esHieHM 4 hi 3 r i>hMseS‘a8 ''*‘'th hate*^ a^e 9 &/f'‘td>ibe^p«t 4 f: 
itemperfofcjF, aio»tej"«iflene*fc]” ’ ' ^ 

ina oa i‘BOfc'Otk'rf thie‘paaies 'OcmiB IHetiuula dhiain‘Of; 
•tiie JUpa hhibe«^tMdai4fo^l^‘$hMa fo'kflT^^ewDW,: 


Qaavamiabe lapg e d tmtheiOrbiBdt^ 81^0 ftttlwH|hII'atlhtt*t the 
AQbulaFassXgiLjBt llMsii,'4»asws;&st elnokigii ttwncalehristed 
goige ofdte STk'Jfo]^ tbenttarpfighdbe iSchane ■basiaiawlifWBt 
Addecr, heyemd which Idw itfolM. gotgB givoa acooioito’idlie 
hsihage iof RpUlgeaXhnm oddchitiMopasisAakes ifo Bttne)jiiBirthe 
i^ipsr .reach'of'tte mesa or :Hinf»:lbianch of dse Rhiaa hftK). 
(Leaving fo tlbe ivest the voad lovor tkebaD Sennordiao vths, 
'ft. ^1^ abidi .the iSt lOottbord enbodr .Ine b joined «t 
fiiasca, the raite lying .antiiidy Throu^'Cyliss.derrnoi^j'fthe 
Spliigen nad i^oaiistniolicd >in uiSag) mhuafatoouitli foitbe ipass 
(16948 ft^ whiph fomis ffoe ipolitiaBi ifrinitiqr, dbutthe aotfier 
side the toad avoids the hid path tioaiugh tdto.dmded <Ciar- 
idinello goEge (heie passed l|lacdtinBld!s anssy aalSaodlnber, 

laoDjon order (to descend by tzigzggs to Pianazzq. ''Vlwnae(past 
Campo Dokino and tSallivaggio the 'descent fis madasto (the 
^ancient toim of Chiavennaat idle junction , of'the soad'dnkh the 
(Upper Engadine overithe Maloja Baas,and'Oy m, byxailabmre 
CoiicQ, -atithe norAem end^pf'fbe lake of Gosao. '(Fke<dinaiaee 
hy 00^ (from'Spliigea:village (id ito. above .Andeerj to iSiia- 
'vsnna is ^5 aa. (Fhe idfii^oea take .54 bonrs <fi»mR[dag«nw(il- 
)lagp<( 4 -hours above I!has]s)<tO'Chfovenoa. .Butbythe poopwil 
4)0 pierce laradwi^ tunoel df about i>6>m.!inlcmgthfoomdi4d«er 
to 'fpwlliawggio, it was icalodlHtBd that tbs fipiiigea iine>wDidd 
become the sbemteat route htom scmtbernCicrmany.ito .-Milan, 

■ while at iChamsma.k would nceiiie the traffic fromtbml^^ 
Engadme. 

SPODUMBNIi, a hthram-'alumlnium •silicate bikMgfii^'Oto 
the 'i^rroxane woup (see P-ntoSEsms), 'ft was muned’bjr . 
d’Andrada « ^va, m a8oo, from .@r. «wj8to4<(ath>dmiiaW(Q, 
in allusion to its -^y -colour. &0cm ‘OftonMirdS '|, 'Ri'Hsf8y 
termed it Ai<'^j!Mwe,Ib«cause 'k'ledhibttedieertt^/dharaioterisfics 
•equidiy in three Airoctiom itpufmljt, appehifng <dke»fold). 
S^dumene orystsQlizeB'ln the monodbtkujfysiteiS, 'tteuei^nias 
Wring genereffiy a ftdsmeifo batiit smd -blten sttfated 
longitudRiallyt 'k has perfect ptisineltic 'Cleavafle, •and dfoper- 
-feot -deavage paraSM to the tjih^iibccdd, d fooralar 
it»uotw« maybe developed %«ari^dl(»ig<thtfjanhDpimootd4 
The hardness is 6's to j,;',ahd'^ 0 '(! 5 foffie'|!rtiiit 3 r 4 lbi|at'-«'kd. 
^l^ough genesaitf a doll minerMtiwme-iMtutiM ipf 
ase to brighfly oeloored amd <tiampaT«Ht as >ta •baufsdadt isls 
- gsmeatones. Sodi is the •emeraWi^iswa khUMdte %.e^«aid 
the litaixoloored icunaile tUfilstti yettawmr yCSoviMi- 
grsentspodnnienefopDd as'pebtfot iatto -statedf MiadaQMiasBfin 
lMU:il,eesen{tfoi>'Wb«aditC>4ia«Q Idadaolf ehiqiM)toiy|.’ 

BpcjduWifcisused as a‘»(»wee(sf(litliaBaik chemical ps i y iea tiwai . 

'<$p(Ddunieaie onnitra in-'granite’(and-inystffiliaa'^dlM.'.^h^ 
«rigmM(speoki>enseBine>fmm'the Isle‘Of^tdiini^dtemaiibBid, 
rSwedehibut «he’ inNSt«x«s)q|foa ate louad'te^^niteft SteMe, 
espeeteUyk MassaibaBeiHSj'vdieK'OedheB, StetifoghafiCMter- 
-fieldom iwdUdoMwn iocaUtiee. '((forydtee'tpndagWi'livtIstbedn 
(Obtained diom'(the MabkHiQs of dbrnkota. ffiomh temartattie 
depositecaHtab&ig/apddaiDenc wan dHbeoveted mayiipeeMago 
i«jt BmadiwUe, Viwfl%ld(C(a«8ty,iG(>nfleotiMt,.flmid dM'miMiials 
w^htthey yWkd oeeMiSKhiHM&rely abidied >tiy Ftefovod^u'^. 
Brush aad £, Seam 'the '^phdnalfine -oebipntd 
quantiqr, fa » van ud oalbitergianite, (ateddatad wi&ditpitite, 
(gamst. aedambite, sitehlAendo iand other 4>BiniiiinHb«H0RUs, 
(tegetiiarwilb'aiScrfdsiMciwiof/maiign^ pfaMfAwteqi'lienned 
ab^otite, trnloidbte, (dseVSneodite, hiSfispldlitej (bgtMphilite, 
iteddiBaite4dl(iinddite(«ipd(fifidwite< Ihe W'^«n»etie,'WlhKh 4 ias 
inona^y the formula liAli (iSiOg)^ beooinesjkteiad'MtBtdabh-- 
•ivile ‘to ‘tdot fM8> basa aaied <tmiSitts 

.sca^^ud theafiaaial •uaypditeX‘‘*"^j^*a^ i&ueiTp- 

(titeiwas mupedolip Bcolh aiffi(fDina;fnu») 4 <Mt)aad mmW 
(peeiceisled^ ’Cmther 'tetewtiDa iiiesullatuia ithe 4bmiHte>|i-''Of 
•r9gWoiitei>a''tefoerid .d«(rrfocdt 1 qnC;<!lI.da)epafd'‘htMt| 0 rj 4 iQt 
ifoWi^<)cib»(imdntimke ffle(ffiak(^iniamite of au m fooafc t and 
siMtHef ttto 8nd.apQduicti df‘altetsdioB. dfiibtfigiedi fo iWwy 
'he'.tnteBaovfoq (iiffiite"ii»d l>Miacoifkm ' 

(teWdd'fo iW ini'die'greEnite tif iKiffifo]l)tKi)^)|iev'S«bHa, 
aad duo^d by T. fhoteson'-ak 

, altered sBeWtene. ■■ '• ■•'• <>'•’ W. R.*J,. 
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rSPOBK, LUDWiO ^|j^-!t859), Oennan eompoMt and vioiin- 
' lilt, was bom at Brunswick on the 35th of April X784. He 
’ sp^t 'his icbilcUuwd at Seesen, where in 1789 he began to study 
the vioHn, and at six years old was able to take: part in chamber- 
music; & bad a few lessons in composition, but, as he himself 
tells ns, be learnt more from Studying the scores of Mozart. 
After playing a concerto of his own at a school concert with 
marked success, he was placed under Maucourt, the leader of 
the duke’s band; and in. 1798 he started on an artistic tour, j 
This proved a faUure; but on his return to Brunswick the duke 
gave him an appointment in his band, and provided for his 
future education under Franz Eck, with whom he visited j 
St Petersburg and other European capitals. His first violin I 
concerto was printed in 1803. In that year Spohr retumral to 
Brunswick and resumed his place in the duke’s band. A visit 
to P8ri.s was prevented by the loss of his favourite violin— 
ma^ificent Guamerius, presented to him in Russia. After a 
senes of concerts in Berlin, Leipzig, Dresden, and other German 
towns, his reputation gained for him in 1805 the appoint¬ 
ment of leading violinbt to the duke of Gotha. Soon after 
this be married his first wife, Dorette Scheidler, a celebrated 
harpist At Gotha be composed his first opera, Die Priifung, 
but did not succeed in producing it. Alruna was equally 
unfortunate, though Goethe approved of it at a trial rehears^ 
at Weimar in 1808. In this year Spohr, hearing tliat Talma 
was performing at Erfurt before Napoleon’s Congress of Princes, 
and failing to obtain admission to the theatre, bribed a horn- 
player to send him as his deputy; and, though he had never 
touched a horn in his life, he learned in a single day to play it 
mil enough to pass muster m the evening and so to get a good 
view of Napoleon and the princes in a pocket mirror on his 
. desk, Spohr’s third opera, Der Zweikampf mil der Gdiebtm, 
written m 1809, was successfully perform^ at Hamburg next 
year. In 1811 he produced his (first) Symphony in Efiat, and 
in 1813 composed his first oratorio, Das jmgste Gericht} In j 
writing this work he felt hampered, by lack of skill in counter¬ 
point; so with icbaracteristic diligence he mastered the contents 
of Harpurg’s Abhandlung von der Fuge, 

In x8i 3 Spohr visited Vienna, and was induced to accept the 
leadenhip of theorchestra at. the Theater an der Wien. He then 
began bis dramatic mast«piece, Faust, which he completed 
in 18x3, though it was not performed until five years later. 
His stroigth inventiveness as a composer was now fully 
developed, and enal^d him to produce large works with astonish¬ 
ing n^iidity. He resigned his appointment at Vienna in 
1S15, and soon afterwards made a tour in Italy, where he per- 
fon^ bit.eigbth and finest violin concerto, t^ Seena eantanie 
nelio Stilo drmouitieo. The leading Italian critics called him 
“ the finett singer on the violin that had ever been heard.’’ 
On Spobr’s letum to Germany in 1817 he was appointed con¬ 
ductor ofi the opera, at Erankfort.; and there in 1818 he fust 
pteduced. bis Faust. .It was followed by Zemire und Asor, 
wbic^ though by no means as fine as Ftmst, soon attained a 
.much greater popularity. FsMxf suffered from its libretto, 
which is on quite a different plot from Goethe’s poem. 

i'^mhr.iirst visited England in 1830, and cm the dth of March 
played his Seena eantanie with great success in London at the ; 
'first Philliarmonic concert.. At the third he produced a. new 
symphony (Ns. i in D minor) and, instead of having, it ted by 
tlw first violinist and a maestro al remfxifo, conducted it himself 1 
witbshblton; a.great innovation in kmdon at the time. Spohr 
hdd a tripmj^iant success bof^ as composer and as virtuoso; and 
he on bis esde was delighted with 1 the Philharmonic orchestra. 
At his farewell concert in. London .Mme Spobr played on the 
harp for the lost < time. The cemstrained attitudes of i»rp- 
. playi^ were bwjfihr her heatti); so in later concerts she played 
the pianoforte ^fl^iiwitb viplm which her husband produced 
vntHhis usoalManfaeiUty.ti After «transitory visit to Paris, 
Spohrri»liii||iw9NNOT[|^yAnd settled for a tune in I^sdoa, 
opera were flourislpg .side side 
III I and Morlacchi. ^ Spohr ooukl 
with The tost Judgment, 


not appreciate Weber’s genhm) neverthdess Weber reoomfhsnddd 
him strongly to the etector of Hesse Cassel as KapeUimister, 
Spohr entered upon his duties at 'Cassel on the xst of Jamiary 
1833, and soon aftmrards begw his sixth opera, Jessonda, 
which he produced in 1833. This work—which he himself re¬ 
garded as one of his <best—marks an important epoch in his 
opeiatic career. It was his first opera on Gluck’s lines, i.e. with 
accompanied recitative throughout in place of secco-redtative 
or spoken dialogue; and it was produced in the same year 
as Weber’s Euryanthe, a work marked by the same departure 
from German custom. 

Spohr’s resources at Cassel enabled him to produce his new 
'works on a grander scale and with more perfect detail than he 
could have attained in a less well-endowed post; and he never 
failed to use these prmleges to the advantage of other meri¬ 
torious composers, though as a critic he was very difficult to 
please. Soon after his instalment Mendelssohn, then a boy 
of thirteen, visited Casisel; notwithstanding the disparity of 
their years, a firm friendship sprang up between the two, which 
ceased only with Mendels.sohn’s death in 1847. Spohr’s next 
three operas, Der Berggeist (1825), Pietro von Abano (1827) and 
Der Alchymst (1830), attained only fair temporary success. 
But at the Rhenish musical festival held at Dtisseldurf in 1826, 
his oratorio Die leizten Dinge met with so enthusiastic a reception 
that it was repeated a few days later in aid of the Greek Insur¬ 
gents, and became the most famous of his sacred compositions. 
It is known in English as The Last Judgment. In 1831 Spohr 
summed up another aspect of his career by publishing his VicMn 
School, an admirable t»ok for advanced students, which stands 
to the violin much as the combination of Cramer’s Studies with 
Qementi’s Gradus stands to the pianoforte. The year 1834 
■was saddened by the death of Spot’s wife. In 1836 he married 
again. During 1833 he had been working at an oratorio —Des 
Heiland's letzie Stunden, known in English as Calvary or The 
Crucifixion —which was performed at Cassel on Good Friday 
1835, and sung in Ei^lish at the Norwich Festival of 1839 under 
Spohr’s own direction, with an effect which he afterwards 
always spoke of as the greatest triumph of his life. For the 
Nonvich Festival of 1843 he composed The Fall of Babylon, 
which also ■was a perfect success, though the elector of Hesse- 
Cassel, unmoved by a petition from England almost amounting 
to a diplomatic representation, refused Spobr leave of absence 
to conduct it. His last opera, Die Kteuzfahrer, was produced 
at Cassel in. 1845. Of his nine symphonies the finest, Die 
Weihe der Tone, was produced in X833. His compositions for 
the violin include concertos, quartets, duets, and other con¬ 
certed pieces and solos, and among these a high place is taken 
by four double quartets (i.e. octets for two antiphonal string- 
(juartet groups), an art-fom of his own invention. He was, 
indeed, keenly interested in experiments, notwithstanding his 
attachment to classical form; and the care with which he pro¬ 
duced Warner’s Fliegender ffellSnder and TannhSuser at Cassel 
in 1842 and 1853, in spite of the elector’s opposition, shows that 
his failure to understand Beethoven lay deeper than pedantry’. 
Spohr retained his appointinent until 1857, when, very much 
against his wish, he was pensioned off. In the same year he 
broke his arm, but he was able to conduct Jessonda at Prague 
in X858. This, however, was bis last effort. He died at Cassel 
on the i6th of October 18^9. 

Spohr’s Selbstiiiografihie is a delightful documeni;, revealing a 
character the generosity of which was conspicuous through all 
its complacent intellectual foibles. He was a born taste-i^er, 
for he mastered thb techfil^tie of his art safely and then aj^lied 
his mastery to the-expression of exactly those modes of thou^t 
which surprise no one who beUeves that each art^problem m 
one answer and tbat tl^ aitics know it. But he had a very 
genuine meiodte invention,-and his sense of beauty was snt^ 
as even, the all-pervading mannerisms of bis otiose chxinnatic 
style could not quite He tried every experiment the 

copy-book optimism of his age could surest; the subjects 
his operas are all that is romantic and neciomantipj. he’wrote 
ahoest as-widi, “.fupgmnune-music ’’ as i^edwaj invented. 



SPOIL-FIVE^SPOKANE 




“ double quwtets,” he wrote an Historical , Symphony tracing 
the progress of music from Bach to h^i own dayj and, lastly, 
his gift for orchestration was quite exceptional, Yet not one 
of his experiments shows any essential connexion between 
the new form and the old material which he has so skilfully 
packed into it. Nor is his treatment of his beloved classical 
forms anjr nearer to organic life. In conversation with Joachim 
he once m his last years expressed the ambition tp write a set 
of string quartets “ in the strict form with all the passages 
ending properly with shakes.” This shows that all his work as 
a composer had failed to wean him from the conventions of 
virtuoso players, and it well illustrates the way in which “ strict 
forms ” desert their convenient functions to pose as classical 
ideas; for the “ passage ending in a shake ” is merely the easiest 
known way of finishing a section in concerto style, and is so 
far from being an essential feature in chamber-music that in 
the ten mature quartets of Mozart which Spohr undoubtedly 
regarded as his models it cannot be traced in more than twelve 
of the thirty-one movements in which it ought to occur. 

The steady level of Spohr’s mastery prevents any of his 
work from either rising to the height of Mendelssohn’s irmster- 
pieces, or sinking to the weakness of Mendelssohn’s failures. 
But where the true conditions of an art-form suit Spohr’s 
training and temperament he is, at times, vety nearly a great 
composer; and in the severely restricted medium of duets for 
two violins his work is an artistic (o«r de force, the neglect of 
which would be unfortunate in a wider field than that of mere 
violin-technique. His best work is not so great that we are 
obliged to live with it; but its merits demand that we should 
let it live. p. F. T.) 

SPOIL-FIVE, an old game of cards, probably imported from 
Ireland, where it is still very popular, though the original name, 
according to The Compleai Gamester, was “Five-cards.” It 
may probably be identified with “ Maw,” a game of which 
James I. of England was very fond. A full pack of cards is 
used : about five players is the best number, each receiving five 
cardii, dealt in pairs and triplets, the card that is left at the top 
of the pack being turned up for trumps. If the tum-up is an 
ace, the dealer must “ rob,’’ ».«. put out, face downwardsj any 
card from his hand and take in the ace. The trump suit re¬ 
mains unaltered. “ Robbing ” must take place before_ the 
first player, the player on the dealer’s left, leads. Similarly 
a player who holds the ace of trumps must rob, putting out 
any card and taking in the tum-up, but need not disclose the 
fact till it is his turn to play. A player who fails to rob cannot 
go out that hand. The card put out may not be seen. The 
player on the dealer’s left leads. The highest card of the suit 
led—the value of the cards will be explained— a% the highest 
trump, wins the trick. Players must follow suit to a lead of 
trumps, except in certain cases which will be mentioned. To 
a plam suit no one need follow except a player who holds no 
trumps; others may follow or trun^ as they please. If a player 
t^es three tricks he wins the game. If no one succeeds there 
is a “spoil,” and a fresh stake, smaller than the original one as 
a rule, is put into the pool for the next round, fhe order of the 
cards in plain suits may be remembered by “ t^fter ^e knave 
the highest in red and the lowest in black.” In red,, suits the 
order is king, queen, knave, ace, &c., down to the ace, which is 
lowest: in Sack .suits king, queen, knave, aije, 4c., up to ten, 
which is lowest. But the ace of hearts, which is always a'trump, 
is not reckoned in its ovm suit. In tmmp th^rd^r is “ below 
(he queen highest in red, lowest in black.” 'Ine order in ted 
suits is five, knave, ace of heatts, ace of, tmmp^ king, (^ehn, 
ten, &c.; in black suits five, knave, ace of hearts, tee of tniipps, 
king, queen, two, three, &c., up to ten, which is the lowest. 
When trumps are led, the five and the Imave of trumps and the 
ace of hearts need not be played. This is " reneging,” 
colloquially “ renigging.” The five may always wne«}. if 
it is fed, no card can renege. The knave may ,t^ five 

is played, not 1 «I. Only the five can renege'to the Imatfe led. 
The ace of hearis .qan renege to any inferior pgrd/_ If hearts 
are not trumps and the ace of hejirtti is led, a tnimp 'mifet be' 


plwed if possible; if not, it is not necessfuy to play a; 

“ Twenty-five ” and “ r^orty-fivc ” are varieties of “ Sppihnvo 
the game is played for either of these numbers; easJ^ trick 
counts five to the maker, and there is no “ spoil,” but trick 
made by the highest trump out scores ten; if a player gets'out 
before that trump is played, he wins the game all the same. 
Hie winning of all.five tricks is called a “jink”; at “Spbil- 
,five ” a player who jinks, if jinking is agreed upon, receives an 
extra stake all round; but if, after wmning three tri(iiK,,he 
elects to “ jink ” Md fails, he cannot score during that hand. 

SPOKAHE, a city and the county-seat of Spokane county, 
Washington, U.S.A., on both banks of the Spokane river, near 
the eastern boundary of the state, and about 242 m. E. ot'S^ttfe. 
Pop. (1890), 19,922; (1900), 36,848, of whom 7833 werq'|qi*ign- 
born, including 1683 English Canadians, 1326 Germansj and 
1168 Swedes; (1906 estimate), 47,006. Spokane fe'served 
by the Great Northern, the (Dregon Railway & Navigation 
Co. (Union Pacific system), the Northern Pacific, the IcMio 
& Washington NorAertt, the Spokane, Portland & Sea^fe, 
and the Spokane & International railways, and by the Spoktme 
& Inland Empire (electric) line connecting with the Cdsur 
d’A 14 ne mining region, Idaho, and with Colfax, Washingtep Syd 
Moscow, Idaho. Among the principal buildings of the aty 
ore the federal building, the counW court-houSe, Jhe city- 
hall, the post office, thfe Paulsen building, the Cdi^bia ’ and 
Auditorium theatres^ the Spokane club, the masobic teffi^fe, 
the Spokesman-Review building, and a large Roman Cathie 
church. Spokane is the see of a Protestant Episcopal tlifiibp. 
The city has a Carnegie library, and ten public paika 
gating 320 acres: the more important are Liberty'lPark\ftis 
acres), Manito Park (85 acres), and Corbin Park (13 aCTes);'Fort 
George Wright (e.stablished in 1895) is 3 m. west of Spoktee 
on a tract of 1022 acres given to the United States govern¬ 
ment by the city, for that purpose, in 1894-1895. Spo^toe is 
the seat of Gonzaga College (Roman Catholic) for boys,, founded 
in 1887 and incorporated in 1904; of Spokane Collie (1907; 
Lutheran); of Bhinot Hall (R^testant Episcopid), fOr gitjs; 
the Academy of the Holy Names (Roman Catholic)^ for gms; 
and of other schools and academies. Among the (aty's Chari¬ 
table institutions are a home for the friendless (1890), ^thfe 'St 
Joseph orphanage (1890), St Luke^s (ipoo) and the Sbtn^'BbSsrd 
Deaconess (189^ hospitds, each havmg a training scho^‘ for 
nur-ses, a Florence Crittenden home, and a House qf the Good 
Shepherd. The Spokane river is i rapidly flowing strtam With 
two falls (the up^r of 60 and the lower of 70 ft.), Withib 
city limits, providing an estimated energy’6f aboift J5,<»o 
horse-power at low water. Of this ener^, in 1908,’i^Wbut 
17,000 horse-power was being utilized, cmefly for genersitShg 
electricity (the motive power most used in the ciij^ hfdbs- 
tries), as well as for lighting and transit purposes, while ffofiut 
9000 horse-power in Mectneal power was traasmitted l|fi‘%e 
Coeur d’Alene mines. At Post Falls, Idaho, 22 m. e^P 'of 
Spokane, about 12,000 horse-power is develt^ed, and 'at Nme 
Mile Bridge near Spokane, about 20,000 horse-power. Sjfokaiiie's 

In 1900 there , were 84 factories capitalized at 
and tiidr prOdUct was valued at $3,756,119. M 'Vroe 
there were 188 ftetories capitalized at 
ii;icrease), and the value of th«r products wasf8;83o,8s2 (r35‘i % 
increase). The city’s principal manufactures in 1905 Were: 
lumber and planing inill products ($2,040,ote); fiodr and grfet- 
niill products (Ii,p89,i^)'; malt nquors Xllt679;itt4); fobnary 
and ^achine-shop products ($479,954); “jd Ibrabrt 'ted timbo' 
piquets (84r8,oi‘9). Spokane w bn niqjortani Jobbibg cei^, 
B a natural supply point for the gold, silver find lead fbJnfeg 
regions of northern and central'eastern WeShibgi^i, 
and Oregon, a^ is a distribu'tiiigfpoint'for the ridi olniiStdpwa] 
distriptamtlwre|^p.' ' jbuiv 

Thie, firtt permafient settloifebt on''Hfe sltt was 

made lb 1874 by Tames .N. Gfeiyef, who bottmt’ 4 ;atti'diwo 
trappers a'tmct of tabd'htre. The settfemrait'^itws! muiied 
Sjfokane Falfe, in nteafoSy bl the Spokein ■'&ditas,‘fa"'tfibe of 





•7H 


8PCMrr€>—SPON 


■/iSfilftHttn *toSk, 'iKhich 'formerly occwfied the Sp'&ane 'Viilteyi; 

■ the wOrd' Spolcan, is said to mean “ children of tne sun.” '^o- 
Ikane was incorporated as a ta^ttl in i88i, and'in theaame year | 
received its fitSt city charter {amendtsd in 1851), The city 
became the county-seat in i88a. '.The presentname was adopted 
, in iSpo. "The dly was reached , by the Northern .Pacific rail- 
wrfiy in 1(883, by the Union Pacific in 1889, and'by the Greait 
‘Northern in i$gt. On the 4-6th of August 1889 thirty squares 
I'hf'fhe city (nearly all of its business section) were 'destroyed 
‘■hy '&e, with a loss estimated at 'J5,000,000. ’RfcbuUdipg was 
W'once begun, and was pushed forward with suCh rapidity 
‘that in about two years the city had been almost entirely 
' reconstructed and^eatly improved. 

' 8 P 0 l<ETD.(anc. a'.town and archiepiscopd see .df 

the .province'of Perqgia,'Italy, 18 m.'N'.N.E. 6f Tcmi, and 
t® m-'.N. by'T,. of Rome'by rail. Pop. (1901), 9631 (town); 
i4)Sii8' (con>mune). It is situated on a hill, so ihat the lowest 

E t-is^bout 1000, the highest 148^, ft., above sea-level, at 
s« 4 h end of the open valley Of the Topino, a tributary df 
'feer,. which it joins near Assisi. The principal industries 
are tne rcollection arid preparation of 'truffles and preserved 
'foodst also tanning and the manufacture df. earthenware. 
':'^oleto is alsOi the centre of an agricultural district, and contains 
I ^'a, government experimental olive .oil factory. There, arc few 
towns of .Italy which possess so many. Roman remains in good 
'.iptesMwation .under .the imedieval buildings, and few medieval 
.torn^ with so picturesque an appearance. There are con- 
jaoeraEle .remains of perhaps ^pre-Roman polygonal walls— 
jn une,plate a piece of this wallnig has masonry of rectangular' 
‘'liloclts supeiposed, with an inscription of two of the Roman 
.muiileipal magistrates {quattuorviri). There are -al.so a few 
trac^ of-an inner ancaittte of the Roman, period. There are 
jromaariS ’Of a Roman theatre, oyer .3^0 ft. in 'diameter, and an 
.ajnpistheatre 390 by■ *95 ft. A'Roman,bridge of three arches, 
-So'ft.Joifg and ft. wgh, exists at the lower (north) entrance 
. tor^tlm ,town, under the modem road to Pbligno, in the former 
,bed nfc a tortent, which has now, chared its, course. A Mith- 
.was found outside this gate in 18,78. The rock above 
.was included within the polygonal walls : but Totik 
not' this rp^k, but the amphitheatre, which remained 
..tl^ citadel ;Until 1364, when Cardinal Albornoz destroyed it 
'iSurf.ereqted thejpresent Roam, which was enlarged by Pope 
VL,; ;it is now a prison. The Porta della Tuga (the 
' namp i^ude^ to. the.repulse lof,Hannibal).occupies the site of a 
Roman gate, hut is itself medieval; while the'medieval enceinte 
^ei^osBsm somewhat wider, area than the ancient. The Piasza 
d^if^rcatoTepces6ntS(theRoman forum; close by is a.triumphil 
ot-Hrusus and Germanicus, and a temple'which 
church of 'S. Ansano. A'Riwnan house in the upper 
, port i^.the town, with, mosaic, pavnmenis,, probably belonged 
,to .V4^MiaPolla,'the.aiodier of the emperor Vespasian, The. 
'.BBla«*o,^iiicipale;, closejjy, contains Hie archives and picture 
g«Up^. The cathedral of S, Maria As5unta,'mucb modemizad m 
.i4^,.occupies the aiteidm.churah.af theImnbaiddukes erected 
.glwUt dor. Ihe present .tdpech was .consecrated in mp8; 
‘ihe %ade belongs to theiJiuddle of.the.,century. • Over 
main, entrance, is,a Iwga mosaic .of .Christ.enthroned, with 
’’Jthe'yirgin and St ,py.the artist feisemus Oso?). 'The 
' Renaissance vastibwcF(after,3491),is fine. In the. choir' 
the half domeof t^ef^emre'theifinest'fmscoes of Fra 
.Lippi (scenes fioiri,iw life .of.'the 'Viu^L completed' 
by. Ira. Diamwtej 'Ips'.ldmb; erected.by Xorenao 
„4a’ with itbaapitum'%.-Pdljl»an,‘k^ .the Rift.of. the' 
Tna,'fine .staIlsKaod,||ani^m)|.in the winter chpir dkte 
( from r548-hS(^ In -B^ nfw tbeTPiatraHti.Huomo .ateihe; 
ui»f»ih(iddPw»« deik 4 ,’^ eariy 14th oeuhjry,' 

which contwns the archaeological museiwb the an^ ReoriiS- 
^ lfnnA<i;.9rb,(Mia?)sWlWride of ^elj^an-, 
' >4n(*»ba^.fff $Ji«f«nja(tm the |pm|^s^’spftla«) gnd^e 


i9P the^ad todl^e, 
(wrongly #!»RP®*d to' have been the cathednil'before 1067), was 



fbnnd^ ’In A.D. 419 by Bisjrop Adiilles. Tts'SafSfde is re- 
moriciiliie for its richly sculptored decontions Of tigfdtesque 
figures arid becsts, Whidi are Of two difierent dates, About rooo 
arid kboOtiaoo. ' S. Homenico is afine example Of'later Italian 
Gottric with' bands of different oolQured stones. .'Both the 
dnirfch and its .crypt contain'rfth-century frescoes. 'The triple- 
apsed-crypt 6f S. Gregorio probably dates from the 9th century; 
the upper thurch was consecrated in rrpd and the Romanesque 
work covered with'stucco in the restoration of rs97. '^S. Nicblo 
is a ^beautiful example of Pointed Gothic. ' 'fhe ''basilica of 
' S. Salvatore (if'Crorr^Mfl) at the cemetery belongs to the .4th 
century xxi. The fine sculptures of the fajade, with its besMti- 
ftil ■windows, ns also the oct^onal dome, all belong to this 
period; Midiorantius, the sculptor Of the portal of the cathedral 
(after 1155), toWc his inspiration hence. S. Ponzmno, not-far 
off, beioiES' to the. 13th century, but its mterior 'has been re¬ 
stored; the'crypt contains-frescoes of 1he!i5th century. The 
city'is'Still supphefi ■with water-by an aqueduct,'to-vriiidi Se- 
loi^s the' huge iirit^e called the'Ponte diale Twri, crossiug the 
ravine which divides'the town from the' Monte Luco (*7*3 ft.). 
The'bridge is?53ft. hjgh and ,755 ft. long, and has ten M^es; 
the ground pto is Roman;"the .stone piers'are in the main 
later (the wotk is Often attributed to Tbcodclapius, the' third 
Lcmibai'd duke, in-604), while the pointed brick arfches belong 
to a restoration 6f' the 14th (?) century. The Monte Luco, 
which commands .a splendid view, has several hermitages 
upon it. 

The first mention of'Spbletinm in.history iS'the notice of the 
foundation of a colony there in 841 'B.c. (Liv. xx.; 
Vfell.'Pat. L.141,.and it was still, according to ficero (Pro Balb. 
*i)-'-‘“coloriia^'iatina in pfiriiis 'firma'et"fll.astris''’'—a Latin 
colony in 95 'B.C. Alfterthe battle OfTrasimenus {arj bx.) 
Spoletium was attacked by Hannibal, ■Who was repulsed "by 
the inhabitaHts'(Liv. xidi, 9). During thi'Se.cond'PuriicWar the 
city was a nsifoi 'illy to Rome. 'Itsdffered greatly during 
' the.dvil wars '6f Maj-ins' arid^Suila. The latter, aiw bis victory 
over Oassus,. confiscated the territory•-of'Spfaletium (82 b.c.). 
From this'trine 'forth it was a inmicipitm. 'Hnderthe empire 
it again became.a‘flourishing town; but is not ■often mentioned 
in 'histoiy. If was Situated -pn a 'branch df the 'Via Flanrinia, 
wpich lifffhe; main road at Narnia and rejbincd it at Forum 
'Plaminii. 'An a'ncient road ilso'ran'hence to’'Nursia. Martial 
speaks .of its ■wriie. Aemilianus, who had'been ,prodaimed 
empetof by'his sc^diers iu Moesia, was slain by‘them here on 
his way tdkome (A;D.'253),‘tfftcr arsign.iM'threeo? fpur months. 
Rescripts, df Constantine.j(336) aflri 'InKan ('ji^!*) are‘dated from 
^oleto. The. foundation .of, .the episcopal see'dates from the 
4th .century. 'Owing' to its elevated position 'it was an im- 
,por]tant . strongh6kl during the "Vandal and' Gothic wars; its 
walls .were dismantled 'by Totila (Procop. ML got. liii. 12). 
■‘Under lie Lombards'Spoleto became'the capital Of an in- 
dtperident dodiy (from '570), and its dnkeslilled a eonsidcarable 
part 'Of. central Italy. Together with other 'fiOfs, 'it was be- 
gnealbO'd to._‘Pope'Gregory 'VIL by the empress-'Marilda, but 
for some trine'SOtiggled 'to maintain'its in'dependesice. In 
.1155‘it.was'destroyM'by’PreideVick’Bartarossa. In W13 it 
was.dfefiriitelyocctroied'by'Gregory'lX, "Dnring'the dosence of 
the papal cQurt'in Avtoon'it'was a prey tothosiuggleS between 
Gueiphs arid 'GhiWmnes, until 'in ,1354 Cardlnii .Albomoa 
' brought -it once more under the authority of the Church. In 
1809 it'became mpitalof the FVench department Of-Trasrinene. 
In'i86o.'U was »ken"by the'Itriian troops sdnef-a gallant 
ditetOB. ’GioiriuinI Pontano,.'fOurider bl'Ithe 'Accademia 
Pontapiana Ifables, was borii' Iiere. 

>S«e'A,rS«ai4,. iRFfU-edlpst' €.M.irammetai,^idr.4M mUitUti 
A'Anoftto ((Fotigno, iSfia), and other work#; G. Angilini Rota, 
•^P0mri Dmt^ (Spoteto, W5); and yariOnrartitltt wGi'SoWini, 

: ia<ffl/ttCatl]»,;,(tS47-i68i),.^3^^ <^OCtor M anihaeo. 
(logisVwM bpnj 4t;Lyons and died *^t'vevey, Hg w'fampusas 
.a, pioneer in Jhe exploration of |he momjttients of Greece; travel- 
liiV there iri 1635-1676 with the Ehglishman'(ffli*)‘Gebrgi Writer 








beqB««taed to.Oxfoiri.UMverMty. -SpqnHhraught many 
yriuable’tjWBuws, a)ins,-jiMonptions *i^‘in«nwcfipts, •nil jn 
la^r yem,p\ibl 5 Bl?ed 5^pus 6p„i^ftaeolqgy, 

i(s6l78),(and,a)B»ate»r»id« lairipiMitm de G«»«»*(*68o). 

SNM 0 E 8 . l^e Sponges or Pmifani lorm a, somew^t 
isdlat^,phylum i(or principal ^\sbdjyjsiop),pf t)?e king-; 

doinf This phylum includes,ap imi^sp'Bupmer of.marine, 
■and -fredv-water, organisms, all, of > .wlikh. agwe. ampngst. them¬ 
selves in .possessing a combination of importwit structural' 
characters which is not found in.miv cp;her;^,t^s. 'Rvq^h the, 
phylum is a very large one yet ailmost the only .eswjpi^.iWrih 
whidi the name “sponge” is popularly assocjated .are th© 
common'bath sponges (species of the genera; £afpong«« arid 
HiMqtfxmgia^, which are amongst the most higjdy organised 
. ana.ieast,}y|>^-members of ,tfie grpup. 

IlHtiWjttQry ofitihe>gro«P begins ,vi»thAfiBt»tlB,wbio.iieoogn«qd. 
several different kinds of sponge, some of which were used by the 
Greek warriors for padding tjieir helmets. Owing, however, 
to the permanently tee4«be'‘®cteri kr^gidgrTgrowth and feeble 
power of BttovemfBtm the adslt organism, 4 t not until the 
advent df microscopical research that it was deuiutely proved 
that the-sponges-are.Bnunals and „not .plants. Indeed our 
scientific-iBorrtedge nf:the^OBp can scarcdy be said to begin 
much.before the middle of the loth century,,when the classical 
researChS- fif^'. (feant,' J. Carter and J. 

Boweibank laid ,,the fojunwtkips - of jmudOTP ,spoiwlogy- ft 
vary-soon jbeQame.iavident that tberpioup is oDniwhjch-iUustrates 
-.-with remarkable clearness «nd -beauty those'laws of organic 
ev^iitipn whfch yrerte begtoiiw to so much att^ticyi 

;from rioolbgists, ,a,j|fict,(wS(3''l9W^ hfiw^^.?®<-0giuti9n m 

-Ernst Haeckel'*, ^odirmakBgiWWc,OP, the Calp^us-Sponges 
published in 187a. This-wasifoilowed -byseries of remark¬ 
able researches try F. E. ;Sehril», on ,the .mipute anatomy, 
his'tfllqgy'ain'l emfeolpgy of flSe^o’up,wliichii»Ye.served asa 
,pattwmf.to-all. subsequent imvestigators- ilmm^nKeat-ryeaTs 
our-kaowlodge-of the sponges has advanced very rapidly, 
espeo^, as 'thc result of tV gre^t^sw^^l^M^i fe 

f^^r^ctlt^on.made by^^e^'*' CWlenger ’’--eimedmop, 

ai^, necessitated a complete reorganisaition of our systematic 
'.'knowledge of the phyluin, artd thc_ foupdatign upqni 

qpr .pr^t,i?y?i5e'm.,pf\(d^fi}^c^^(qn,hw rWj^.W-, 

Xhene k perhapsiJiwigreatigroupiof the,amm«:fcmgdom jmth®' 

studyJoPwhich greater adyaacehas been ma^im ^ lasritw«tjy, 
yeare. ,'?t,iS,iijfipoSsihle! m;i,he,spaqS;at'Our dis^,^,:to,i|o;tofi^ 
.:^p ;y^i#»l«.irig»w:s.yrlu 9 J> ^ve 

thi»>penod,ibutjiefeKnoe>to tbrnmofeiimportent nmnisiei teoent 
- invostigBtoM wiH be found in .tiie',bibliog*ajAy*ati'tI« of. 
■this .article^.v^le';.for a cpmt^trisi^whole 

f^»®i^efe,espebipy. te,;P;ro|e^pr E-I A* 

- " ” t^c 

J? 

4 i.yj^ M i jifjm vte.pf^i^YTTV ■mT’^Ji^Ttrrrrr# flTTTiTTnTY j'?inrcrr-iV'^w'Trr nT’TfT 

iidye^ up tKK grettt 

-amd-'in ifimm irom-wmosticailipleteisliitideasajws to*'the most 
eaquisite arid perfect sy^etfy," TOB mdefinit^w 

wUtb’it'iS UsuahW iriiposBii^-lo«iHt«rridtte thermits & the 

iW 


-pi hMiBiK8koa,iBd«vid«»isuoU w 

•ga^Jiontticoioniesi bwibaddiog.f a). 

"n£!Siv^te«r.bscm; riMated'^MMlhr Soritfah «|p«r»o«tftxMi«idnis 


piMe*ymiqa.yit.,wiU .baiewu that.a^tream.of » ejected 
.withioonsideiable foroe fimm tiie vente,. carrying with it mmute 
particles' in suspension. At the sariie time nunugou*, smaller 
strepfBS enter the canal system through the .inh^hmt ppres, 
-hanging ugiih them-.iihe i#tti^,pwtjc|es-qf orgw^ matter upon 
w-iuch iwe,sponge feeds, and the ,Q]Qrg|en..whKh'it -requinw jfor 
respiration. This stmun of water may be temporarily inter- 
rnpj^' te' Pore* .W?d vents, 'to be resumed 

At is-matetemtid flyjthe ^vity of certain 
ceils, known as-noUared cells or eboanocyteS;-^. 4S> fy %■ 
36), which line the walls of the canal system gitoCr throughout 
thck.entire,^ft7nt.,gr,in,.certain regions only. .These cells bear 
an .extraordinarily dose reaemblmice to the )!lK«9,dlagel]ate 
Frotozoa or, collaeod Monads. Each is provided with a filmy 
protoplasmic collar and a Iww whip-like Asylum, and the 
movements of the latter driye the water out of the ctmd-system 
through the,ve|xt8.and,.thus ^p up tjie chqi^tk®* 

.but tlw risnplest sponges theBallarsaceUs are cen^ed-to oertam 
portions of the canid'system'known jw flagellated chambers 
(fig. 9), the size, form and anarigemi^nl: of which mry greatly 
in different types, that part of .the carikl-system TS^ch is not 
lined by collared cells is. covered with iB flattened .pavement- 
epithelium (fig. 34, *), and Bo glBoas the outer anface of the 
sjfenge. -The^lliacei.Mtween |jj(|e^;y^qus'branches of .the canal- 
system is occiip^ hy -B,EdatiW^ g;rpund-substMce~(meso- 
•gloea) in which amoeboid and coaneottve-tissue ^ s^ ®™' 
bedded (fig. 34,-3,4, 5; %. 3S, «), and^in whidi in most ^ses 
,a well-developed skeletqp,,is .secreted % spepud^cglls-,kriown 
a* .-scleroblasts. This, skeleton ; 9 igt,, .AV '.?^P9rts the 

ejttreraely soft tissues, of svlueb tiie body, and con¬ 

sists-either of mineral ^icuies'(caitbonate of. lime or silua) or 
of hpai'v fibres, (^hgitij, or of * combination pfsUjceous ^icules 
irith '*]^i».' ^n,'nM^'-'(»tes is more or 

less completely teplacem by sand. 

Tl»riiiuesticin-as 

coirespi^ to tbs "jitenunal AsyW* -recpgteiw)e<>a other 

Iticejljiter an i j m^ , WiOn ,l»W*Wpwly dk^ult PW.caBd -pot -yet 
ly any means' settUd. ritihas.-^i^ mwtly himrg«n«»Uy 
posed, that the,flji«eoed,0E*wWiwar!Nfh»<Awv4ri-,th«;»«ter surface 
-j. '.i—it— of,that,-,\»*iich'line*'the canol- 

;e..the, qoUliteU'-oeU* aBO-itba.remainder 
Unmg'.theiteaabsystom ato-eiKlodenaal, 
ai^q3Mit%.^P|liaii toithe middle 
'Otoaii«U' PH^sP>' hmwver, mayes 


of the' sponge, 

. 

-r 

-it extremely.dfuwtw-.)' 

thafethe-pritoWiyfiff 
(ioinjj}e.tfly(", 
S' 


c^4s,)UStiMhle,'aud wheteer 
' pa ten be identified at all 
^..woropver,. tends to shpw 
(pf - collared cellri -ia in mpat 
pt -in- tlW fiai^ted chambers, 
lof-fiatpavament- 


^epfiOdufirisu, ■hynl^S'^Sf.-kva.wd.^Wteatoapa.tie 

’■ parenchymula." This larva becomes attached and, by means of 
a more or less complex metamorphqew, glVea rise to tee young 

■ i the outet, ciliated or flagellated 
ition in ■tt(9,interior,of the body 
the afliflt; while.’-Uia inner cells 
dntwteda and iotm the superficial 
an, of the .fo.eaUed '‘ectoderm '* 
tetens^itothe adult aacomparod 
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■through a wide vent or osciilnra at the upper extremity of the 
fipoDfrc. The thin wall is also piorccd by numerous small inhalant 
pores or piosopyles. The inhalant pores, the gastral cavity and 
the vont consututo the canal-system, through whicJi a stream ol 
water can bo kept flowing by the activiiy of the collared cells which 
line practically the whole of the gastral cavity. Each collared coll 
Gaaslsts of an oval nucleated body surmounM by a filmv proto¬ 
plasmic collar, in the middle of which the whip- 
like flagellum projects into the water. They 
are placed close toother, side by side, and thus 
form a continuous layer, extending almost up 
to the vent and interrupted only by the 
inhalant pores. The outer surface of the 
sponge is covered by a single layer of flattened 
pavement-epitlvlium or epidermis. Some of 
these cells, distinguished as jxjrocj'tcs, become 
perforated by the inhalant pores, around which 
they form contractile diaphragms capable of 
opening and closing, and thus regulating the 
cepiily of w.ater. Between the outer protective, 
dermal epithelium, and the inner gastr.-!! epi¬ 
thelium of collared cells, lies the mesoglooa, a 
layer of gelatinous material containing cells of 
at least two kinds, amoebocytes and sclero- 
blasts. The former closely resemble the amoe¬ 
boid white blood coriiusclcs. or leucocytes, of 
higher animals, and nave the power of wan¬ 
dering about from place to place in the sponge- 
wall. They probalfly serve to distribute 
food materisu and carry away waste products, 
and some of them undoubtedly give rise to 
the ova and spermatozoa. The sclerobiasts 
are derived from cells of the dermal epith¬ 
elium which migrate inwards into the gela¬ 
tinous ground-substance and there secrete the 

Fio. I._ Lmcoso- spicules of which the skeleton is composed. 

Imia primwiialU These spicules are composed of transparent 
(Olynthui form). crystalUne carbonate of lime (calcito), and may 
be of tluee fundamental forms; tifradiate, 
({uadriradiate and monaxon. It has been shown by E. A. Minchin, 
however, that the triradiate and qnadriradiate types arc not simple 
spicules but spicule-systems, each formed of three or four primary 
spicules, originating from as many mother-cells and only secondarily 
united. In fig. i only triradiate spicules are represented, but 
very often all three kinds are present in the same sponge (cf. fig. 24). 
The triradiates lie in the mesogloea with their three rays extended 
fn a plane parallel to the surfaces of the sponge-wall, and form a 
kind of loose scaffolding upon which the sort tissues arc supported. 
The quadriradiates resemble the triradiates in form and position, 
but a fourth ray is developed which projects through the layer of 
collared cells into the gastral cavity, where it servos os a defence 
against internal parasitos. The monaxon spicules have one end 
embedded in the mesogloea while the other projects outwards and 
upwards and serves as a defence against external foes. 

Although all species of the genus Leucosolenia agree essentially 
fn structure, yet they exhibit very great diversity in external 
form. This is due to the habit of budding and colony formation. 
All start life after the metamorphosis of the larva in the simple 
■ae-shaped condition which we have just deecribed, and to wmeh 
the name " Olynthus-type " is sometimes applied. This is indeed 
the simplest type of 8]^nge organizatic/n known to ns and we 
must look upon the Olynthus as representing a primary sponge- 
dndividual or “ person." By a simple process of budding, in which 
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the buds all remain united togctlier by their bases, we get a branched 
colony in which the persons or zooids ore still easily recognizabir. 
each with its own vont or osculum. Very frequently, however, 
the zooids become elongated into slender cylindrical tubes which 
branch in an extremely complex manner and anastomose with one 
another in many places to form networks, in which it is no longer 
possible to rocomize the component individuals (fig. 2). This is 
known as the '^Clathrina *’ type of structure, and we may look 
upon a Clathrina colony as an individual of a higher order, which 
may assume a definite external form and even acquire a secondary 
internal cavity (pseudogaStcr), opening to the exterior through a 
secondary vont (pseudosculum), while the outer tubes of the colony 
may give rise to a protective skin (pseudoderm), perforatetl by 
secondary inhalant pores (psendopores) which are obviously quite 
distinct in nature from the primal inhalant pores or prosopyles of 
the Olynthus. 

Other types of colony-formation in the genus Leucosolenia will be 
discussed when we come to deal with the canal-system in general. 

Plaltina ,—The genus Plakina includes some of the simplest of 
the siliceous sponges. Just as in the Calcarea the most primilive 
■' person " or individual is represented by the Olynthus type, so 
in tlie non-calcareous sponges we may recognize a primitive or 



Fig. 3. —Vertical section of a Kbagon, diagrammatic. 
0, Osculum; p, Gastral cavity, (x 100.) 


fundamental form of individual to which the name “ Rhagon " 
has been applied. This is the first stage reached after the meta¬ 
morphosis of the larva in certain species, and the little sponge 
consists of a cushion-shaped sac, attached briow by a broad flattened 
base and terminating above in a single vent or osculum (fig. 3). 
There is a large gastral cavity lined by pavement-epithelium and 
surrounded by a number of more or less spherical " flagellated 
chambers," lined by collared cellB. Those chambers open into the 
gastral cavity by widu mouths (apopylos) and communicate with 
the exterior by smaller inhalant pores. The entire outer surface 
of the sponge is covered with pavement-epithelium and there is 
a well-developed mesogloea wmch may contain spicules. This 
Rha^n may be compared to an Olynthus which has become flattened 
out from above downwards and from which a number of small 
buds (the flagellated chambers) have been given ofi all round, 
except from the attached basal portion; so that the whole forms 
a small colony, in which the collared colls have become restricted 
to the buds. Wo may, therefore, perhaps, look upon the Rhagon 
as an individual or person of a higher order than the Olynthus. 
like the Olynthus the Rhagon occurs as a transient stage in the 
development of certain sponges, but wc do not know any non- 
calcareous sponge which remains in such a simple condition through¬ 
out life. In Plahina monolopka, for example, the entire wall of 
the Rhagon becomes thrown into folds (fig. 4) so that a system of 
inhalant and exhalant canals is formed between the folds, through 
wliich the water has to pass on its way to and from the chambers. 
The inhalant canals lead down between the folds from the outer 


surface of the sponge. In P. monolopka they are wide and ill 
defined. In another species, Plakina dilopha, they become con¬ 
stricted to form perfectly definite, narrow canals, by the develop¬ 
ment of a thick layer of mesogloea (and pavement-epithelium) 
which covers the outer surface of the sponge in such a manner that 
the folded cluuacter is no longer visible extnmally. The external 
openings of the inhidant con^s now forpi definite dermal pores. 
In such a sponge as this the folded chamber-layer of the sponge- 
wall is sometimes called' the choanosome, while the external layer 
of mesogloea and pavement-epsthelium Is called the ectosome. 
In a third species, Plakina Iritopha, further folding of the choano- 
somal lamella " takra plane, and we thus gef a still more complex 
canal-wtcm. 

In' Plakina the spicules Are' composed' of colloidal stUca. The 
fundamental spicule form is the primitive tetraot Of Calthrops, 
corrsisting of fouTi sharp-pointed rays divergirrg at ewal angles 
from a common oentrei (fig. 5, tha), klodiflcatrons of this form 
occur in two directions; >n the first place some of the tetraets, by 
branching of one ray, giVo rise to “Kuiddabra, while otliers, by 
suppression of rays, pve rise to tertns wifh three or even two rajffl 
only, triacts and diacts, the latter sogtstimes termed oxeate (fig. 
5, The arrangement of ihe spicules is very irr^frdat: the 
candelabra alpne, are definitely arranged (at the surtme of the 
sponge), the othft forms lue thickly seatte^ without an^ Sort 
« btdBT throughout the mSsSCgloea.. '. 

!Bttspo»gt'a.~-the gwttt Buspimnu, to which belong 001 the finer 
bath sponges, is* tjpfoal mwmplSiof the trim "heray ' sponges 
or Sueoratosoi, dhaaotecuedasps^lly byi^tbaJott-ttottbe sfceudon 
IS'flot tefo^weed of B^ctiles'but m^caued hBtny'Sbm A'Uvmg 
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bath aponge appaar* «• a dark-colOTted, IrregoUtt or Bomatimea apeak rf under «ie ^ 

cup-Bh!?^ waaiTttaohed by the under surface to the sea-bottom, network ol spongm fibrea_ (d(^ 

T& outwsorface is covered fay a skin or dermal membrane, elevated composition)., some ot which, SoX m 

in ^nimrtniMe minute conuU by the growing apices of the ptimaxy surface at fairly regular intervals, while others, known as seomuary 
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(After F, E. Sohulie,) 

Fio. 4 -—Plakina monolopha. 

a, QUatad embryo (the central s, Khagon stage, vi^ed . as a 
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transpareut object, show¬ 
ing the inhalant pores on 
the surface and the flagel¬ 
lated chambers in the 
interior; the osculum is not 
shown. 


(After F. E. Sebulie. Frost s coloured plate In wtMi, Ztcbgh, ' 

ty perminion of Wilheliii Engcloiann.) ■ i 

Fio. 6.—Euspongia oficimlis (bath STOnge). Part of vertical-section 
Showing general arrangement of sk^eton and canal-system. 
f.f, ramary fibre ot skeleton. t,c. Inhalant canals. 
s.f, Secondary fibius. s.e, Exhalant canals. 

d.p. Dermal pores (inhalant). /.c. Flagellated chambers, 
fibres, connect the primaries in all directions and themselves 
branch and anastomose freely. The primary fibres contain particles 
of sand 01 forei^ spicules which ate taken in by their growing 
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£ Atm^M sdUfatVo, viewed /, Part of vertical section 
gM- through adult sponge, 

traPwvity/sdmdwing in showing the folded cboano- 


showing the folded choano- 
somal iamelia or spongo- 
phare. 

^a. U, Embryo. 


skeleton fibres :'f,in*iisito 4 |. pierced by a vast number of inhalant 
dermal pores of'tl^Meopib’Kse, and by a much smaller ifumber of 
comparatively law ve^ otf 'oscula. When the sponge is removed 
from the water Aejsolt' .wues rapidly decay and leave behind 
only the elastic t:iwniy"'ikdeton, which is what we usually 




(Aftw F. E. SchulM. Ffwn tseksitws TVw/fw m Zcol^y-l 
Fio. 7 .—Euipmgia officimlis (bath sponge). Skeleton. Fites 
surrounded by spou^blastsi 

sp.f, Spongln fibre j sp.U, Spongoblasts. Cdl, CoHencytea 
apices at the surface of the sponge, and the presence of wUch m^ 
grea% injure the quality of tfis sponge. The c^Mting nb^ 
are omy about 0-035 mm. in diameter, or even less.and the primaries 
sn a little thicker, while the meshes between the fimwais sonwrow 



(Aftat F. E. SohnlM. FromspIstttin^iiilKA'Ot,/*'' iW***, 

lv p«ou««i<d’WUI»1» Eugawn-J , , , ,, 

. , Eto. 5,—^PlsMsa mtmeioph^,! ' ; t ■ 

■vhdi Wtrmsts or osltteppU' ■ .ttiWts^ fat 
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li tvliitili the edonottic vHiM'of the tMh epongei 
'UVi^ eponlRe!' tlW' fiWW 'ftre embedded ih the 

_ „ tli^'»te'«octetia"by *peflifll<eelle known a* epiMiSid^ 

bans, tite- Mten'- tmmd tmeKl^ du'atering around them 

(fig. 7). The canal-system (figs. 6, 8) is very complex and shows 
but little indication of its origin horn a folded rhagon. The in¬ 
halant pores lead each into a short, narrow, inhalant canal; these 
unite in roomy shtidermal cavities ht the ectosome, and from 
these in turn the main inhalant-csews come off. The latter divide 
and subdivide, and thus taiiMy 
through the deeper parts toe 
sponge amongst the flagdlated 
chambers, to each of which a simill 
number of slender conaliculi are 
ultimately riven off (fig. 9). The 
chambers thejnsrives, lined by. the 
nsoal crilared' cOIis, are sidall and 
approKimatd.y spbcrlcal; ahd each 
one discharge its water through a 
' short and narrow exhalanl canali¬ 
culus . (Rg. 9). The' openings- of 
the flihriant wnahcilll into thb 
chOB^iMtSt of lilmlch(th«rea*Meveral, 
emfifeinond to thg protopyles of an 
Oljmfhae, while ftrsinrie exhalant 
opening, or apopyle, inay possibly 

‘ (After F. E. Seholre. From a plala COrtrcSpWd t'O an OlynthnS oscuium. 

^yper- The exhalant canelicnli unite to- 
minioti ofwilhelm Engelmatm.) gethflr to form Ihrger and larger 

!■. JPio, __ Eusfxmgia omci- canals which finally lead the staseam 

ttoh'j (bat* sponge). Part of ri to the .vient* on Ihe surface 
a section such as is shown uf the sponge (fig. 8). The varfous 
in fig. 6, more highly manai- parts of the canal^ystem, other 
fied. *owing three flagellated than the chambws themselves, are 
<*ainbers,iwith.inhalant cana- lined by a flat payement-cpithclium, 
Ucrii'on t^e left and exhalant fl»d the mesogloea, oecupying all 
e p,ifa«c nti pn the right. the Qiaccs between the dUterent 

parts of the canal-system, contains 
cells of various .kinds, embedded in a very granular matrix. 

Comparative AwUoa^. 

External CJMraelert.—Ammgst the simpler calcareous ^nges 
which are ril of comparatively small size, the external form is 
usually symmetrical and Is evlaently a kind of outward expression 
of the arrangement of the caoal-s^tem. 
This ia well seen in the simplest form of 
ril, the sac-shaped Olynthns, and,'also 
in its simpler Syconoid and l.euconoid 
derivatives (described later on), which 
may be regarded either as individuals of 
I Mg' 



large gastral cavity opens 
to. the exterior through the single oscu¬ 
ium.' In the more complex Leuconoids, 
however, the process of colony formation 
bmoke* v^itregulai and may give rise 
to great compound masses, ■with many 
venw. In these masses we may pwhaps 
rtCdgnite the pre sen ce of aWivifluris of 
tl^ 'drderk: (l) the primitive Olynthas' 
Persons, rte pr es e nted by the indrriduaS' 
Bagellhted' chambers; (z) 'the Leneonoid' 
persons, Indieated each by its oscuium; 
and (3) the entire colony formed by the 
Union of many, such Lmcoaoid persons 
ImaniifkgalaTmamior. It is, however, 
very donbtful how far the flagellated 
charntbrS in'sach femuKas this-can be 
retarded as aor^hrio|doariy equivalent 
, to.01ygtla i » pe c so n sv 

In the noD-caicareous spoitgWwe are 
■In^ye-dealing with indiridnals of a high 
oWiar.-wUeh usualiy form ce^lex aggre- 
gi^- (ooionies) of latgo sise amd very 
.-wsriocn'shaiie. As-a general'nole-^the 
form ef thM' noa-caMtfeout gpogges 
n*iA growl* ahhDowsnUgrfeegrirriaely 
hoMnlir amt vrifiahle, whfle at ' great 
ooeuB depOa. tika thapa ia usuaBy defi- 
aita, marajKI anS exquisitely 

synmMtrteah'st'fiM whiehMaty perhaps 
ot •faff ’lift" tWift bv thd absence 

JSSr of dfstnrHaglnflSenees such as arc met 
water.- Perhaps the 

5 «H.>aMiiMiiqr' 0 <iwdK' meat extmardinaiy matati^ fptm yet 
Ro. 10, —Esperieptis dfacovered ia that of 
f HiifhsMiai'• «; sUeutwater «n,-.discovered to tMf, Chailleager ” 
^ge. Edition in dei^ water ofi the FSUp- 




pine Islangs'-fto' re);. ai fonte'-rihiuh -retrinds-'oneo stiririiigliri 
of a- ntuaber of flowers larrasqfsd. in-a raceme,.cxcqiU tiut^the < 
largest and rideet member d the compound etdony is atot**' 
tdp ef-thO>stalk and the. smallest at.the botteaa., .In oriMt deeps., 
water species the external form may frequently be explainM 



(Aftar Ridley lUtd DflOdy. Fr^ by peSnislieil 

of the Contruller of H. M. Stationery OtBco.) 

Fio. ii.—Cladorhim longipinna : a deep-water Monaxonellid 
i Sponge, showing the " Criaorbiza " form, adapted for support on 
soft ooze, 

!as an adaptation to the special exigencies of the environnwnt. 
(Thus, for example, many species are provided with long stalks 
I which lift op the body of the sponge out of the soft ooze 
in which it would otherwise be 
smothered, while the bottom of 
I the stalk is , frequently extended 
^in roOt-like proceaes which serve 
I to attach, it to -some solid object 
|(s.g. Stylocoripta). In other cases 
I the sponge supports itself on 
jthe surface of the ooze by long 
! stiff- processes, ftwmed of ounales- 
of ^icules -wl^h-radiite from the 
oentnd; cap-shaped body;-this is- 
IcBOwn as the " Grinortfiza form," 
and is'metWfth in'several distinct 
gMiers'(fig; rt); Amongst (*e Hex- 
actincllida, which are-essentially a 


deep-water'group,‘many very beauti¬ 
ful external forins aromot'wth, the- 
best kuoitn,- perhaps, being tbei 
Biycallal Venue’S flower' basket 
{Et^lectella, fig. tz). < 

flabcllate'(i;*ia»-shaped) aUdUop- 
shaped forms arc fre^wtly mat 
with oven amonigst shallow-water, 
sponges,, and ia widely separated 
^era, suphias. Priarfon. (Ifaei gr^ 

NeRtime’* OUR ;ro“n«o)i im'Remera 
te'studinaria. In Pkyllospongta the 
flabefiate and cup-shaped forms paM 
insentibly into one another, thy-cup 
being i^iparently merely of foldsa 
lamdla. Slender biUSching.. forms: 
are also not uneommoa-tfi' shallow 
water, as seen in the coriaon 
CkeUinet oOplata of the Kifish coast. 

Spherical ' florins^—suab- as. Tethya, 
liktWise occur. Bfisii the greater 
number of shaflow-WfRr' sponges,' 
however, airquite inu g ula r in i h^ - 
and either'^nn crusts of varying 
thickness on the suiUafisafteteks'aBd^ 
sea-weed, or large a^ nuwsive agfifia*- 
gates which may riiu 'ib a^conmef- 
able height above tBe- 
In ties boring 
CIionidlii^..tka»i. 
elaborate s}^tem* 

PJ 

It, , 
ofh^ 

commoncelote beg^', 




paetegee whiob it-i utos u tS a i ImK' puL PH—EupleeteUa aeper- 

conun(m Bmiu Cft^ cWote be^ns fbooco.. .. , 
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lilr J#'till*'way,' bot SBon outgrows the htrashw eapaottyof 'iti'liiOBt, 
wlw«e'S)MiU''tt«n''BBrves nerMy"a»'a hase'of.a**aohjn«nt'iofi>tJse 
larM'lndetwnamt mxiflee-cakmy.' 

OM<o( 4 h« hiest .sMk^ faatuMs of livings spoAgeeilhtlMteMsdlMiti' 
which is oiton very brilliant. Yellow, rod, orange, purple, brown, 
black, green and blue arc all mot with, in varying degrees of purity 
and intensity, amongst the commoner Non-caTcarca; whilst the 
calcareous sponges are usually-white. It apjijjars probable that the 
colour is more or loss constant ior each t]^«, and may therefore 
afford a useful guide to specific identificanon. As a rule the colour 
is lost in spirit-preservad or dry specimens, lj*lt a noteworthy 
exception is found in the brilliant purple Suberiles. wilsani of Port 
Philhp, in which the colour, though soluble in water, is permanent 
in dry specimens and in alcohol. The colouring matter is some¬ 
times lodged in special pigment cells bclongini to the,sponge itself, 
and somctimes..ia symbiotic algae, with which the. mesogloea is 
frequently filled. 

Canal-system. —"Whether we start with the primitive Olynthus 
form of the Calcarca or with the more advance Rhagpn of many 
Mon-calcarea, rtis evident that further advance in the complication 
of the canal-system is arrived at eitlior.by budding or folding, 
or by a combinatton of these processes. As, however, the canal- 
systems of the CidcareouR and of the main' types of noa-calcareous 
sponges have been evolved along perfectly independent lines it 
will be well to consider' them separately. 

In the genus Lmcosolenia (Calcarea iHomocoela) the primitive 
Olynthus form may, as wo have already seen, give rise; by branching 
and anastomosing, to com^dex reticulate colonies of tiie Clathrina 
type, in which a pseudoderm, pierced by inhalant pores, may cover 
over a system of inhalant canals which are suDply the inter¬ 
spaces between the • brandling tubes of which. the colemy is 
made'up, while at the "same time a centrally placed pseudogaster, 
which IS simjily a space miclosed by upgrowth of the colony 
around it, may form the main exhalant canal and open to the 
exterior through a well-ddincd vent or pseudosculum. In this 
direction perhaps the must remankahlo. moddficatioei/ arrived 

at is that 'of L»ncasoleniaiaetveM\ 
in which thsiClathrina tubes, hned 
by coUarod cells, widca ont.into 
large, ir'cgular spaces,. ,wbilo the 
inhalant inlerap,aeca become con¬ 
stricted into narrow canals lined 
by collared cells on the outside. 
We have here a'kifld'<o{"inversion 
of the ordinary Cla«triha''cunal- 
system, but a perfectly- gradual 
transition from •theordhmry to the 
inverted condition iS'Seen as-we 
pass from the Older th rfte youngw 
parts-of .the colony. 

In Lettcosplenia {Dendya) tri- 
podifera (fijji I3) wstfind a tot^y 
difierenttywc^ecl^y formation, 
which is ol great importauco as 
indisating isti its s^inA-system the 
possible starting-poimt of a line 
of.'evDlution<wh}cV fibiognates in 

tlm hi(|hctt Calcuea. Here a 
large cenfeni in 4 ivjS al, whose 
spacious gasttlil, hfiivity is lined 
by cdlarea cells, off radial 
„ buds f»om all sidea; Wbidi branch 
It slhlh%" and teemmsite in blind 
3. endrln/OoataCt'wlwli'iCnc another, 

so that th* entttc-'««jDn»,lms fi 
appsoximatsiy cvcnMirface. The 
inhalant cftiwls arettforesented by 
the mtnspaces between the radial 
tubes, between th(»«,ted extremi¬ 
ty of vrbieh thetiwater finds its 
way in from tba/ooWde. There 
ia-only a sixths-'...vmn^ situate at 
the extremity o! 13 ft eytral ca'vity. 
Tiffs cavity must to;xeg^ed as 
the original gaat)!fi£"aavity of a 
patent which the 

radial' tubes have been produced 
by'bttddtag. 

Wo- 'have nodi, ' Rmoy i t t Ac 
' " Oaleasea Hitetocoela, the Svcot 




Olyndius. In the sfanplekt SyConoid' forais .■^SyctHaY^^ tadiatii 
chamyrs lemaini perffiolly stthight and unbrasMbrat' Thf^ 'do aoh- 
touchi'one aaottier at alt'and;." ' gnar 

there ienotmoedfan aotosome' 
or dermal‘Cortes; ond' hcnoei 
thcre»«ra aa* true tahalant' 
canals, and the water circulates 
Wthout interruption'between 
the chambers. la the genus 
Svee* (fig. 14) the w^ls of 
adjacent chalnbefs come into 
contact wH 3 i..(me>ant>ther and> 
fuse together and thus give rise 
to more or less wett-deflned 
inhalant" inter-canals." The 
chambers themselves may 
branch, and is some species 
of Sycott a thin, pore-bearing 
dermal membrane coimects to¬ 
gether their distal extremities (rwo.DonSy, in /«»» Mte^Sd. 
ind covers over thei-entrances ^ * 

to tho inhalssKti canals. TliO' ^ ^ 

canal-system now exhibits aU 
the different parts found in 
the most WgSy-organised; 
sponges: vis. dermal pores, “ddlo one cu, open, 
inhalant canals,, flagdlated fl.ch, FlagellatcxKchamber, 
chambers, exhalant ccmal and ex.op, Its exhalant opening 
osculum. In the genus Granfia apopylc. 

and its allies (e.g. Ute, fig. 15) pros, Prosopyle. 
the tiffn ■ dermal memlwsfte: c.gtc, Central gastral «avit]i. 
otiSycaw is eonverted into- a: tic,. Inhalant canal, 
well-developed carten, coves- gacr, tJaatisJ. cortex, 
mg the extremities of both g.q, Gastral quadriradiate. S];;^ 
the inhalant canals and the' ' — 

radial chambers, and some-- sig.j, 
times containing a system 
of special cortical inhalant 
canals. WS may; now dis¬ 
tinguish between ah BctOBome i.qx, 

(the dinnal cortex), ■which 
contains' no'flagellate" Cham- 
bers, and a choanosome in which chambers are present- '^ier 
next stage has probably been arrived at by a kind of fold¬ 
ing of uie choanosome, for wro find the cnambexs aa i ffl ged 


or 


culo. , 

Subgastral sagittal ttjfar, , 
diate srffcules, fonatag tat I 
first Joint of the ah^ut)^, 
tubar skelctoti. , . . - - 

Tufts of monaxon a|picii!|ha.ht.,.. 
the ends of the chamomi ■ 1. 



PlAt* 1- - -- - . 


fsta, . . 

wall cut away <»'t«. — 
artangemont oT the radial out 

■ toftn‘dSfiirf^.flfi[jtjla^<ffia «b^, 

1 M Bepmroy-ffinnefoiis 

B}''WXIlIir'l^[B UHHIlIpl 

"■*" .*’** ‘ “' tibb 
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Ehe. ,t 5 rerUA»!»»«rt«a,J»tt.of transverse section,,shoyrfng™ 
sycpnoid.«iiftW8t(«,*^thi^ Mrte* wptsmWhart 
I icngj^u^alta' q^iffss whose cresS-soctioM 1 . 

I represented %.ooais«Kitric.ciro1eei- 

radh 

dive 

This_ 

charaete^tUs ox any parucuKa .■.¥•»«• v, •••““vk. 
in a ftwhSftfSl SRwla *««•»’ 
eonimhat aiaiw contBmn may be. anlVed fit w 
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it in a seraim'df'tii'e r 1 

otuRinnrs samerecr'OT^tMyte''^ 
cnis bnmehes ol compUcEtod mluJEot End ex h E fant CEnni. EWlIi 
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ohtobor rtill hai iBvwsl prosopyl*, through which it receives I Starting from the primitive Myxosponge ancestor, with lam 
water the ultam^ branches of the inhalant canals, while it sac-shaped chambers, mdiallv arraneS^lthe Non-ciearKi 


" —va vaav aMaMMWAb VeUMUOf VTUUM lb 

op^ into a relatively larM exhalant canal by a wide apopyle. 
This is highest t^^e oi canal-system met with amongst the 
Calcama. It is sometimes known as the l^ucon type and is seen 
in most species ot the genus Leucandrat as well as m many others. 






Oil E 






(Aftw PoKjaeff.) 

«. part of transverse section, showing 

sylleibid type of canal system with folded chamber layer and 
exhalant canals (E) into which the chambei^ op<m, i 

It is almost identical with one of the types commonly found in 
non-calcareous sponges (e.g. Piakina, fig. 4), but has of course been 
ev<^ed independently. The various types of canal-system mot witli 
m toe C^carea are connected together by numerous intermediate 
loims thus foTOiug a very interesting evolutionary series, while 
TOth the Sylleibid and Leuconoid types appear to have been in- 
evolved several times, thus afioroing excellent examples 
ot the phenomenon of convcrg<*nce, a ph e n o me n on which is very 
ueqaeaUy met with amongst sponges. 
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(After F. E. Schnlie. From Lonkeetert Tnatia ox Zfulogy.) 

Fro. 18 .—Lanttgtnella pupa. O.S., Vertical siuction ol a young 
specimen (spicules omitted). 

d.eB, Dermal membrane. ^.m, Gastral membrane, 

sd.tr, Subdermal trabecular layer. G.C, Gastral cavity. 
il.c. Fi^cllated chamber, osc. Region of future osculum. 

sg.tr, Subgastral trabecular layer. 

and Uie Euoeratosa. The Myxospongida have retained the large 
sue of the chambers in certain forms {Halisarca, Bata/us), but have 
lost this primitive character in the more advanced memoers oi the 
group (Oscartlia). The Hexactinellida have retained the large 
sire and radial arrangement of the flagellated chambers throughout 
their entire series. The chamber layer, however, tends to be<x>me 
more or less folded (fig. ig), and always Uoa between two layen of 






His' 


(Afiw PoM)*.ir.) 

Fio. 17.— H)t)rop$gtua liaius-gordii, part of transverse section, 
showing branchmg flagellated chambers and huge subdermal 
quadriradiate sjriculos, with greatly reduced tubar skeleton. 

In describing the anatomy of Plakina as a type of non-calcarcous 
sponge, we have traced the development of a fairly ccenplex canal- 
systein from the so-called Rhagon form. We can, ho^vever, hardly 
regard the Rhagon as rejircsenting a fundamental type of canal- 

a.re^Anrt m11 aI... XT.^.^ I..._ i _ - 
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(Af^ Schulie. IVna Imdraetw'i TrepHst m Zo«ipgy^ 

Fio. .t^.-w 43 ectiDn*if the Body-wall i>f Baihydorits fimbtiatus. 
F,ES. (spicules omitted). 

ex.c, Exhatatcan^. • <|f.O', Subgastral trabecular layer, 

d.m, .Detvxal membrane. <■ . . > ‘jg.m, (Mistral.siombraae. 




^.e, FligeUated chMibers, 

1®'’?® j^Whlhr ^is^iie tt'wyiH the canals are represented' by 
irrftj^epaces. T^Tg^xspida t^peax havesufi^.redHCtki 
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Dg all roar uneg of descc&t it is probable that folding of the 
choanosome, or chamber-bearing layer of the sponge-wall, has 
played a very important part in the evolution of the canal-system. 
This folding is very clearly seen in the Hexactinellida and in such 
forms as Oscartlla (Myxospongida) and Plakina (Tetraxonida). 
By this process inluilant and oxhalant canal-systeSW have Iwen 
formed, and then the ends of the inhalant canals have in most cases 


been Closed in by development of an ectosome, as in Plakina tniapha 
and &$UiUo phritsetu (fig. so). In the majority of cases (e.g. 




(After Solles.) 

Fig. so. —Young specimen of SUUetta pkrissens (SolIaS). Vertical 
section through the osculum (o), showing the choanosome folded 
within the ectosome. 

Euspottgia) the folding has become so complex that it is no longer 
recognisable as such, and the origin of the now well-defined inhalant 
and exhalant canals is completely disguised. In many Ca.<«»i the 
principal exhalant canals may be surrounded by a layer of tissue 
of considerable thickness in which there are no flagellated chambers 
at all, known as the endosomo, so that the folded choanosome may 
be sandwiched in between ectosome on the outside and endosome 
on the inride. 

The manner in which the flagellated chambers communicate 
with their respective branches of the inhalant and exhalant canal- 





(After Sotlai.) ! 

Fig. 21. —Transverse section across an exhalant canal and 
eurrounding choanosome of Cydonium tosasler (Sotlas), showing the 
aphodal flagdlated chambers. 

system varies considerably in different forms, and the fbUdwing 
types are recognisable, though by'no means sharply distinguished 
from one another. In.th«,mgre primitive forms ,(ml 

d-i,, protUed with mefou 

direct from relrave}y 
in through 


Aply^idae, Spprtgfdhdae) each chamber is 
nresopyloa and, ifecpjves its. water supply 


pipsopylos *#d, eocpfves Its. water supply aireot irom remtivaf; 
liw ^ihaJaS or even lateum^^^toi«,,(t,Mpin 
a wide mouth tepopyle) into a relatively huge exhalant coiial o 
• tSbh ^ -1- *- 


To this type (fig. a, f) the name “ eurypylous nas been given, and 
we may include m it cases where there is only a rin^e prosopyle, and 
perhaps even a short, narrow 
mbalant canal. In more ad¬ 
vanced forms the water is dis¬ 
charged from each chamber 
through a narrow exhalant 
canaliculue (aphodus) peculiar 
to itself, and thence into wider 
canals. This is known as tlie 
“ aphodal " typo (e.g. Cydo- 
nium, fig. 21). In the " dip- 
lodal " typo there is a special 
inhalant canaliculus (proaodus) w sMuafla 

as well as a special aphodus 
to each chamber, with usually, 
at any rate, only a single 
prosopyle (e.g. Corticium, fig. 

22). The progress from the 
eurypylous to the diplodol 
condition is accompanied by a 
corresponding increase in tlie 
development of tlie mosogloea, 
whereby the canals arc greatly 
restricted in diameter, and at 
the same time the mcsoglooa 
tends to lose its transparent 
gcUtinous character and to 
become compact and granular. 

With the growth of the ecto- 
Bome we necessarily get a 
corresponding development of 
portion of the 


‘ally, 


Jaouna 


receiv^ water directly irom..e^li^ 


(Aftfr F. Ei Schulze.) 

Fic. 22.—^Part of a section of 
Corticium candelabrum, O.S., show¬ 
ing diplodal type of canal-systcm. 
The canal shown on the left is 
inhalant, and that on the right (e) 

the proximal portion of the 

inhalant canal-system. At first tiio ectosome is merely a thin mem¬ 
brane, the dermal membrane, pierced by the iniialant pores, which 
are usually arranged in groups. 

Beneath the groups of pores 
(pore-areas) lie spacious sub- 
dermal cavities which form the 
commencement of the inhalant 
canal-systcm in the choanosome. 

In more advanced types the 
ectosome becomes greatly thick¬ 
ened and may be specially 
strengthened in a variety of 
ways to form a cortex. The 
inhalant pores now no longer 
lead directly into the subdermal 
cavities, but first into a series 
of cavities lying in the cortex 
and known as chorus, which 
may bo separated from the 
underlying subdermal cavities 
(sub-cortical crypts) by definite 
sphincters (CydoniMm, fig. 23). 

The arrangement of the oscula 
and pores on the stiitece of the 
sponge varies greatly in difierent 
.types, and sometimes gives rise 
to very striking modifications 
of the external form. The oMula 
or vents arc usually relatively 
large openings situated on tho 
more prominent parts of the 
sponge, often on special eleva¬ 
tions. Occasionally they ore 
replaced by ’rievo-liko oscular 
areas (e.g. Geodia prtarmaial. a 
modification which doubtless 



(Aft«Soll»fc) 

Fig. 23. —SectioD through the, 
cortex and part of the cnoano- 
some of Cydonium cotoiMr (SoUos), 
showing a pore-sieve and.under¬ 
lying chone in the cortex. The 
choue communicates briow with 

--- , ,, a subcortical crypt,, from which 

serves to prevent foreign bodies thsinhalant canalsoriginolte. The 
from entering the wide exhalant cortex containa numerous sterras- 
canals. The inhalant pores, connected with>cBe another 
may be irrogidarly soaiftored by fibrous bands. ,1 
over the surface of the sponge . . 

Or collected in more or leas wcll-dafined poroareas. In evp-shaped 
sponges fhe pores are usually confined fo thh outer and the oscula 
to theinner surface; In flabellatc sponges we find pem On pit#, 
ride and oscula on the other. In fedania oeHniilomis, a d^p- 
seoefonn, the pores are restricted to, >totW>w bind surtomi(l& , 
tS c^uinnar body of the sponge just b^toth the flatt^ed top, 
wbi(» hSra.tho ventsi thus th^y l^t itoin 
by th« solt (foxq.on which the spoMe Iks., To XJenpspor^,^mxmM 
disctod.,^, we confined to hafew graves 
surtax, which wn ^bua4 oi ^ho In 

on to# iniS«,cf the spongft, Wdln both these ca^tW 'gfoovcs,, 
cananbar^y 'be.openo4',ah4.cto8ed by special i^iuts (S mufolo- , 

of pfj tho„,rt^e 
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qnadriwdlate gpieulm, ThiBse nuty be sagittal, in which ease tiie 
ow lays^are turned towards the osculum while the basal wy^is 

¥i.. • ' I _ _11 /Ik... .1.1- .1 I “““tM dowwisedsi It there is a» apical ray it proiBOts'iatto the 

anMstnd form {Pmolynmus} Hosn which : gastrafccavlty. The watts «f the tadiaichambarsire - 




coBSpioaoui projeetfons' of two kiiids, some conical and bearing 
each- a Bingie vent, (rthets' tnmcated at the top and -beasing the 
inhalant- pores. 

S*sW«i.—Th „ ____ 

al) the Poiifera are supposed to be descended "probably possessed 
nopioperdcelatonat all, and this oondltioft has been rsudned 
in the existing Myxospongida, although these sponges have' 
made consideiable progress in the evcdution oi their cattail 
system. There appears to bo little doubt that the Myxo. 
spongidaarepftwihw/y dwoid of skeleton, and in this respect 
they mnttbe carefully distinguished from the genus Ciomlrosia, 
in which the skeleton has been secondarily suppressed, as 
well as from numerous and divers species in which the proper 
skeleton has been more or less cozwletely rettlacod by grains 
of sand or other foreign bodies. The Calcarea, Triaxonida, 
Tetraxoni^ and Eoceratosa, except in oases of extreme 
degeneration, all possess a well-developed proper skeleton. 

As this skeleton has been independently evolved in each of 
these great groups it is necessary to deal with it separately in: 
each case. 

Calcana .—The ^eleton in this group is composed of spicules 
of crystattiiM carbonate of lime (usually csilcite), developed 
within special mother-cells or scioroblasts. Each spicule is 
enclosed in a delicate membranous spicule-sheath and 
contains an axial thread of organic matter. Three main 
types of calcareous spicule are met with, triradiate, quadri- 
radiate and monaxon (fig. 24). The triradiates and quadri- 
radiates, however, are not simple qiicules, but spicule- 


a specUl i" tttbar' 


sut^rted'by 
skeletoni (cf. fig, 14), consisting exclucivety oi' 



A 

(Aturj. 

Pto. 2$.—As$rosclem mUtyana (Lister), 

A, Entire sponge (x 3): p.s., upper surface with openings of canal- 
system; h, base of attachment. 


systems formed of three or four rays each originating Section of skeleton: sph, spherules of arragonite; c, canals, 

independently from its own scleroblast (actinoblast) and all uniting ' -. . .. .. 

together secondarily. There is reason to believe that this may 
also sometimes be the case with the monaxon or oxcate spicules. 

In the most primitive triradiate spicules aU three rays lie in the 



(?) 


(AAwS. A Mlnchin. From Lknketlor't TtttUht au ZoaJogy^ 

Fig. 24.—Spicules of Calcareous Sponges. 

same phuie. Three chief varieties may be distinguished; 
Regular (fig. 24, S), with all the rays and all the an^es equal, 
(2) Sagittal (fig, 24, c, d, I, *c.), with two of the rays or two of the 
•angles forming w pair, difierentlated in some respect from the re-' 
nuuning ray or angle, the paired rays being termed " oral " and 
the odd ray " basal'’; (3) irregular (fig. 24, #>),whon conforming 
to' netther of the above types. It has been proposed to draw a 
VMV shaij) distinction between " egui-angalar " triradiates and 
" aiirte" forms (in which the angle between the oral rays difSers 
froPBi'tbe paired angles), but'it may be doubted whether such a 
distinction has any great vslne. TOe quadiiradiate (fig. 24, «, 
/, ft, lA-i* formed by the addition of an " apical'" or '* gastral ''' 
rav'fotlie',three " facial" tays of the triradiate; this ray lies in a 
plane at ngUt andea to that of the facial ra^. The monaxon 
spicolM (Ag. 24, ft, >, q, r, s) are straight or curved and the two 
imdsare ustuUly more or less shaRily differentiated from one another. 
In an these spiqutes the form and arrangement'of the rays is usnally 
clearly correlated with thdr position in the sponge in such a mann« 
that they are spdbiauy adaptM for the work which they have to do. 

The arraagement'm the spietdes in tibie case of the genus Lewmo- 
brn'a has been dealt with alxive, and we nuist pass on -at once to 
the Caltarea Heterocoidla. In tms groap the Skdeton exhibits an 
evolutionary series no tegs remarkable than that of the canal-mtem. 
We mav tue as a, cdUvebient starttng-TXiint the genus Syeitia', 
a ^riiicai %rcon(»d form,, with the flagellated dhatnbers radfatfug 
indwieiideatly from the central gastial cavityl 'The wall of t^ 
galrttal CaVity is supporfod by a gastral skeleton- of trin^te-or' 


triradiates with their basal .rays directed towards the distal end 
of <»ch chamber. The oral rays are spread out at right angles 
to the length of the chamber, and as several spicules generally lie 
at the same level the tubar skeleton forms a series of more or less 
definite joints and is said to be " articulate.” Tliis type of skeleton 
IS almost invariably associated with the Syconoid type of canal- 
system. In the genus Sycon itself we find the distal ends of the 
chambers specially protected by tufts of monaxon spicules (fig. 14) 
but the next great advance in the evolut ion of the skdoton. is brought 
about by the development of a dermal cortex, in which a special 
d^ai skelrton is developed. This is well seen in the genus Vk 
(fig. 15). After this the skeleton of the chamber layer in the sponge- 
wall begins to undergo modifications, some of which are obviously 
correlated with the gradual change of the caiul-systtni fram.tfor' 
Syconoid to the Leuconoid condition (cf. figs. 16. and *7), Finally, 
all trace of the articulate tubar ricoleton is lost,and wegata;" pareiir 
chymal' skeleton of scattered radiate spicules ia the chambaj 
layer. The skeleton of the chamber layer, no matter what,the t™e 
of canal-system, may be supplemented by latge subdermalaagtttS 
triradiates or subdermal quadriradiates (fig. 17), whose or., 
apical rays project inwards from the dermal cortex (Heteropittee 
and Amphoriscidae). 'Very generally a ,special “ oaeular". skeleton 
IS dev^op^ in the form, of a fringe c« Jong monaxoa spicules ranouhdv 
the vent. 

Various aberrant types of skeleton are met with in the group 
In the genus Lelapia we find a partly fibrous skeleton, in which the 
fibres are composed of bundles of triradiates shap^ like tuning- 
forks (fig, 24, 0), and in Pttrostoma the main skeleton is formed of 
calcareous spicules actually fused together. In Asinseltra (fig. 25) 
a very anomalous type of calcareous skdeton is found, consisting, of 
spherical masses of arragonite, each originating in a special sclSfo- 
blast and having a radiate structure, recalling that'5 a.siliceone 



(AftwW.J. Sollsa) 

Fisj 2fi,—Typical, SUictous MegaecletCA 
a, niiWlliiBl monaxon (bxeat^. g, Stenaster (often iWanttfl as 

J ‘ ilkLilwMlIAdaaM ,21—J. — - — . a ffjf—^ , 

f, inittinnve'tniiaMM fcistw 
i. ‘Htettct 

dosduw 
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EtanaiteFi Tfasin^'bo 4 ie« : bMom* .rC)««tlF pMric«d tog^bw^«vec 
large ateM. and'giY»tlie«poa««'«r»t0nv ttiardpH««). 

«eMe<tiHUdiav<-4n:tlu»giwu{>the ikdctwais-comppaeifibl sp»*aics 
of'eoUoidBl aiUn. jdaponted in ecnaetitric lanwUae aro<wd elcRdar : 
aides oi)Bln organic substance.vdsieb iaiUie.ocoupies ithe’ 
canal " of the. spinule. Although, vasyiag greatly in- Astaiil and 
often esiubiting. great cOtnpUcatitnl or, it nay .be. reduptioB. in, 
straoturei these iapiculies.are all -refccaUe t» thersame Xondamentali 
triaxonid and hexactincllid type, characterized by the Mssessidn 
of three axes intersecting each other at right angles and each thereby 
divided into two rays or- actines (fig. 26, e). According as one, 
two, three, four or five of these actines an suppressed we distinguish 
between pentact, tetract, triact, diact and monact spicules, and 
these may be further-subdivided according to special modifications 
of the rays due to secondary branching, omathentcOiae by spines. 




(After F. E. SchulM.) 

Fig. 27.—Derivatives of'the Hexact fype'of Spicule, found in 
HexactinelUda. 

a. Dagger. d, Amptudi.se. /. Tetract (stanrus). 

i,c, Vinuli. «, I>entact. g.-lMuct (rbabdus). 

knobs, &c., or curvature, or to excessive development of'certain 
rays as compared with the remainder. Some of thp roost character¬ 
istic of these special types are represented in figs. 27 aird 28. Two 
of them requwe special ncitice on account tf 'thdr’importance 
in the classification of the group. These are the heiasler and the 


gn4ia(n)te»(>f ^-sjj^ujas isplgMgiito.form jp«gasp^g(».*Bd,oi:^ ^ 
te^esa -to^l^ flimtnsctatfff,.T?ie.wqgascleres play,.tag,,ptm<aOTl| 
^lart 4arbuiMi«g; th« sktaarmi wule the nucrosclerekrAM. ^suuly 

BcajUprecl.ttTOugli ttie masogldea. . , 

«f .JI4*g4M(sfs«.-r-When three rays .(clhd^ .<!f( ths 
tetract resembte one another, while .tha fourth {shaJtl difietsih eenM 
resp^ the. spioule is termi^ a triafne ^. The simplest form U-^ho 
plofio^cum 39, ii, with three-short eisBpjU cladl end. on-etooe 


(After F. E. Schulze.) 

Fig. 28,—^Derivatives of tht Hcxact type of Spicule, fonud hi’ 
Hexactihrllida. 

a, Uncinariaj i>, Clavula; c, Scopula- 

amphilisc, A hexaster (= rosette) is a perftetly sy^etritai;' 
hcxact whose actines branch out into secondary or terminal rays, 
in a star-like manner (fig. 30, /). Various snb-tyteM are distinguishid' 
according to the character of the rays {ftmtaim, pfUMicom, ,&«;). 
An ampKdisc (fig. 27,. if) U a diact qiicule consistlM 6f two op^te 
rays each of which ternUnatea in a disk-like or ajtfteritel eicpMUion: 
surrounded by marginal teeth. ^ 

In some cases the spicults aH remain dttecaaieetel from one' 
another (tyssacinc condition), in others’ some df them fiMly^be’ 
united by siliceous cement into a continuous framework (Dictyonine 
condition), andthedlsiinttioa between tlfese two typjlts of af range- 
ment was *» A'-lonj fi™» lefeat'ded as-indkattag^arpinna^Bub- 
division of the Hexactiaelliaai into Lyssaoina and) Dicttomna, 
but thisTwbdivisisn has now been abandoned. The 1 lena.#oateHa 
is applied tospioules which’ project freetytro&t the'suriacel of the 
sponge.iaiid tfcse are further disti^ished a| basilia, ffeuuUia 
and mamnofza, hccoiding to thdr position at thelbase M thefiwonge, 
on tha^sMes, dr-round -thie ntWpn of thf.osrtean 'The) hasalia 
frequently torm a root-tuft iat attartungithe ipongh to the'^ub- 
stratum (HyatonemU, Eufttetitk.) and oOjnmcmlx'have aiwhor- 
like distal axtrewitiee. XKeyibiay be extfetaely long, as in the well- 
knewn '''Masa-ropet*' d’ IfyatMema. In the rraarkable genus 
Monorhapmtvie find'a aingfii%igailtic diact spicule, Which may attain 
a length of «w> or three feet and the thi 5 l«^ Of-a 1^ pencil, 
tranffixing the body of the sponge like a.*eW«r1from ailove down¬ 
wards. A special dermal skeleton is usiMUy fosncih bV; a ndmber 
of spicules dhrtlhntf^ a* Aasnafta, be 

Bimnarly fd^Bdl gl^alia surroht&lingjthe cedtlfal gastral 

cavity. Bbiftveen-ue detthaKand gaatoall'jiMetMis anMIte set of 
spicules, Ktoirtl aiApibWKhy^ the mo8»;lllOBa^l*h'femrt of 

the skeletoia ,' 8 Upddrt 3 bg tM‘*chai*»eMay«t,«|d'(adiac«irt Hssuea. 
The distinctVim into tarja itkfgaulerts u^d'lKkm mieMkel^s is 
perhaps leas wall iUaifced In-this group tlBWHMl We Tdxtagbma,. 

T*trMoniia.^thKei MWo, thespici^atoai(|feM«idt>£{^oidal 
silica deposit^ slobM^gaiiiic axial thiMmCs TKe'etartUi-potet 
in the evoluli^di tUo.vl^ complex satjes of\telraXonUii a^ules 
is the rarimittve. thttacfi «r calthrops, charactemtic M.- tha moat 
primitive membeta-of thatgTdup (e.g. Plahitta). This fundamental 

WiSS' 

igi®il‘bid&'-fsWWMi«»''(wfth fodr idttiy'ahd'tef^^ 

rays). In Plahina the spicules are all of aotnit ttfe'liliia' titta, 

Iig|wv>*swy btal (MT’sra'ijMMBy 



Fig, 29.—The Tatraxon tyire of Spicule 1 
TBtraxonidh. 


and itaderivatives) found-in 


I, Pritaitive tetract. 

! 2, Plagiotriaene. 

3, Debotriaene. 

4, Discotriaene. 

3) Amatriaene^ 

' 6, Protriaene. 

7,8, Reduced tri- 
aenes, becoadng 
monaxon, 

. 9, Tetracrepid desma, 
10, Primitive -dfaeti' 

II, Oxeate. 

12, Style. 

ItlSSSfei-s,*. 


140, 14b, Bieudastert. 23, Chiaster. 
13, Cudotylote. 2O, Oxyaster, 
16, Acaothoxeate. 
iM, Paeudaster (am- 
phidiso). 

17) wtrongyle. 

*8, Tylote. 

19, CladMtrongyle. 

30 , Rhaibdocrepid 
(tnonocrep' 


dasma. 

31 , Aster. 

32, Spberaster. 
a},,Sternister. 
34 , Spiraater, 


27, A s t e r with 
' branching rays. 

38 , Rlhaphis. or- tit- 

chite. 

39, Trichodrmgmni 

30, Sigmata. - 

31, Isochetfc. 

32, Anisochelar 

33, DiaaelahMtt- 
-3((yTaiKeiiv 

33, Labis ifaaatpi- 
fonr^,. 


gated ahaft; the aM remaitalirg apprdfdttmteJjr-'e^Uai;' If 

tha'abilte Wween the dmli and ^ft'beteane atmxiHiafaiy’ 
rifSit anglas we in/vt'un diiMrtatne. If the'cWB paw SatWarti, 
Vehavaa pratHtuit* (Sg; *9.6). If tKaeladi wttentWIbaiwairda 
«ia!ft'''We Batro an swbW«s*w"(%. **;*(!.' If* the 


tdWatdk' — - -- -- - - - , _ „ 

tiadi brtuWh each' fato tsto we have a api 3); 

Jf the cladi are expanded'latMally and'tosW te*eiW'to‘f«Wtt a- 
plate, wfeSm thh sl^ it reduced, wa hhve p ^toMniaaHS (fig: 


vwxc, wmtQ xne sium; m xvuweu, wv 47* 

ThecWH’thay'Be'titdtfead in size o< even 8ijBpre)Med'’(fii. uig: T,«),' 
leaving<Oifiy «e WUth mM be ettW'Shaip'at eaeh ' dfld 


(eistalft'c* ’rtdtp■'« the apex sad noundWl at the Wake 
TW aathhle has nbw become nkonaxobtd or’fhOAtotoilt 
^t£ staittMa’dfiM -and msonactirKiifd’fwith e^'a sMfgle’. 
tliiabbit^&niaay''alto be artivad at in a (ffiftetant way, 

(fig: p 

htthoSdii^’from; '■ 



tadk <df’4ff4fid'rayir.‘ 
Afe«<MM«*d Ssrtss of Mkp 

aifed&nmr , 

tsto'-.ra|)iit tetehet’!^:' 


_s’may arUe'''^;,«lM 
At first'^'tifc; ■ 
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are diatinetiy indicated by the presence of an angle in the middle 
of the spicule* (lig. 2$, 10); by straightening out of this angle we reach 
a monaxonicl but diactineilid condition—the diactinellid oxeate, 
with the organic centre of the spicule in the middle (hg. 29, ti). 
By rounding off <d both ends this form passes into the sIrongyioU 
(fig. 29, 17), then if both ends become enlarged into knobs it is said 
to be tyloii (fig. 29, 18). If one end only is rounded oS, which 
apparently nsually takw plaice by suppression of one ray, while 
the other remains sharp, the spicule is termed siyloU (fig. 29, 12). 
It is now monactinellid as well as monaxonid. It the blunt end of 
the style enlarges to form a knob we have the tylostyle (fig. 29, 13). 
Acanikoxtates (fig. 29, ib), acanthostyles and acanthotvlostyles (fig. 
29, 14) are formed by the development of spines on the surface of 
the spicule. The development of large recurved spines at the 
ape.'c of a tylostyle gives us .he cludotyloU or grapnel spicule (fig. 29, 
15). which simulates an anattiacne. By enlargement of tire spiny 
base of an acanthOtylostyle and suppression of the shaft wc get 
forms which simulate astrose microscleres and may be called 
pseudasters (fig. 29, 14a. 146). Pseudastcrs may also be developed 
by shortening up of acanthoxeates, accompanied by cnlaigement 
of the spines (e.g. SpongiUinae, fig. 29, 1O2). The exotyle appears 
to have been formed by enlargement of the outer end of a radially 

E laced oxeate at the surface of the sponge. By ramification of 
oth ends of a diactinal mogasclere we get the monocrepid desma 
(fig. 29, 20), characteristic of certain Lithistids and closely simu¬ 
lating the tetrucrepid desma. By ramificalion of one er.d of a 
strongylote spicule we may get a cladostrongyle (fig. 29, 19). 

Diactinal Series of Mtcroscleres.—Tbe starting-print of tWs 
series is the primitive angulate, diactinal oxeate (fig. 29, 10). This 
has given rise to long hair-like forms or rhaphides (fig. 29, 28), short 
hair-like forms associated in bundles and called trichodragmaia 
(fig. 29, 29). bow-sliaped forms or ioxa (fig. 29, 3^), and C- and 
S-shaped forms or stgmaia (fig. 29, 30), From the sigmata niay be 



a, i, Sigmata (sigmespires). 

c, Toxon. 

d, Spiraster. 

e, Sanidaster. 

/, Amphiaster. 
g, Sigma. 

a, A, Isochalact 

End of a chela, showing the 
teeth. 


l, Modified isochcla of Melonan- 

Chora. 

m, Sphoraster. 

«, 0, Pi Oxyasters. 
q, ,r, Bfiduced asters. 

3, Alicroxeata. . 

$. Hexaster (rosette). 


derived the dioHcisira (fig. 29, 33), Shaped like pocket-knives with 
a blade half open at each end, and the wonderful series df chelae 
(hS' 29, 3i,.32), in which each epd branches into a number of shatply 
recurved teeth. These chelae are fharactorlstic of the , family 
Deemacidonidae, and exhibit great variations in detail, while eatm 
particular form is remarkably constant in the species in which it 
occurs, The most curious and aberrant are those of Meiouanchora 
(fig. 30, /) and Guiiarra. Ui .isacielae the two ends of the spicule 
are eQnal, in aaisochelae they are unequal, . ,, 

Astrose 'or Jfolyattinal Settes of Microsrieres.—iPot the beginning 
of this sisriM we must go back, to the primitiyg, tetraot. B^uctiou 
in size, spmstini^. accompanied by increase in the number, of rays, 
has given rjggitCi.fbe oxyasUi (fig. 29. 26), with sharp gays and no 
conspicqiMg. .Sh^ttum. The development of a. tisUpetc centrum 
from wbi^l4fMCb<>S.ray8 come oS giyes ps the spherasier (fig. 29^ 
yibu (bg. 20, g, of the farnhy 

Geeifidae, numerous slender ray.s become fused together side by 
tlorm,a, solid b<dl. In the .s^triwfsr (fig. 29, 24) the centrum 
to have,bec(m4^gnti^#n4 twistet) into a spiral. . 71)0 
rays of the aster may temuna^m knobs as in the cAmsfsr (fig, 29, 
*fior,they majfjl ‘ - - - 

^rrgtumgst of 


.etemarsanga 
whuh we stU 


aawwB 00 seee e e^mmttr 

most prW> 
’Joup wns prohably very 
kiiia' or Dereiiopsts, but 


without shy special dermal spicules, the skeleton consisting exclu¬ 
sively of small isolated tetracts irregularly scattered through the 
mesogloea between the chambers. We may call this the scattered 
or diffuse type of skeleton. With the development of an ectosome 
—whether thin dermal membrane or thick cortex—a special dermal 
skdeton arose. Sometimes this consists of small specially differ¬ 
entiated dermal spicules—candelabra in Plakina, oxeates in 'Zfsr- 
citopsis —bat a much more important series ot modifications was 



(After W. J. Sollae). 

Fid. 31.—Section of a young Stellettid Sponge, showing radial 
arrangement of skeleton. 

initiated by the development of the triacnes. The clad! of these 
spicules are commonly extended in or beneath the ectosome and 
form a very efficient dermal skeleton, while the shafts are directed 
Centripetally through the ehoanosome. In the genus Discodermia 
the drscotnames form a continuous dermal armour of sUiceous 
plates. When anatriaenes and protriaenes are developed tlieir 
cladi commonly project beyond the surface of the sponge and render 
it more or less strongly hispid, thus forming a protection from I he 
attacks of enemies. The shafts of the triaenes, though greatly 
reduced in Discodermia. usually become very much hypertrophied 
and may be grouped together in bundles, often associated with 
oxeate spicules. These spicules, or bundles of spicules, now form 
the principal part of the skeleton, and inasmnch as they radiate 
from the interior towards the surface of the sponge we distinguish 
this as the radiate type of skeleton. The skeleton of the vast 
majority of Tetraxumda is either actually radiate in structure or 
derived from the radiate type by further modification. In many 
Stellettidae. for example (fig. 31). we have a typical radiate skeleton 
in which a large number of the spicules retain the primitive tetiac- 
tinellid form, though associated with oxeates, while in Tethya the 
skeleton is arranged in a similar manner but only monaxonid spicules 
are present, From the radiate we pass tp the reticulate type of 



|AIM( Mlndiin and tiandy, A, B, C '^B lankestw's J^reatfee m Xeelm. D ftom 
?V»fM.4rfr»/. i>Vc. d/£wi^, 'vidl idl.) 

#ic, 32.—Evolution of ihe. Pseudoceratose Retiepjatn ■bme ot 
Bk^laton, as, seek ijn,^' 4 ,;,Rf»i«r«; lEi, Paphyohaliifai 
D, Sjpmoselta pH'cif^d^ 

w./«e4n«y filMrissi.is<A,S«ooqii«Er, 

(connecting) fibres. 
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*kel«tM wWch chiiucterlzfts th6 ttajtffity of f;)» 8o-«Jlea Motiax- 
onellida. This is derived from tlio former by the eRtabllshment 
of secondary spicnle-bundles connecting the prima^ or radial- 
bundles together, and the transition is usually accompanied by loss 
of the cladi of the trlaenes and by the development of a masrtve 
irregubur form on the part of the entire sponge. An intermediate 
condition is found in some of the massive species of TeHUa (e.g. 
T. Hmicola), in which the spicule-bundles are very -well define 
and form distinct primary " fibres " in the interior of the sponge, 
hut no (Ustinct secondary or connecting fibres are yet devSopra. 



(After Lendenfeld. Modified from Lendenfeid’i Homy by permiuton of the 

Royal Society of London.) 


Fig. 3.3.—Dendritic, Euceratosc Skeleton of Dendrilla rosta. 

In the Sigmatomonaxonellida, derived from the Tetillidae, the 
reticulate type of skeleton is almost universal, and in this group 
an entirely new element is introduced into the skeleton with the 
development of a " homy ” cementing material (spongin) which 
unites the spicules together in the fibres. At first small in quantity 
(Reniera, fig. 32, A), the spongin cement gradually inersases in 
proportion to the spicules until in many Chatininae (fig. 32, B. C) 
and Desmacidottiiae the spicules become completely embedded 
in it, and the fibres may be formed chiefly of spongin, with only 
a core of spicules. The complete enclosure of the spicules by 
spongin at a very early stage cuts of? their food supply and causes 
arrest of devfdopment. Finally, in some Chatininae (fig. 32, D) and 
Desmacidonidae the spicules entirety disappear from the interior 
of the fibre, and if at the same time they .happen to, be absent from 
the intervening mesogloea we get a skeleton composed exclusively 
of homy matter or spongin, to which the term psiudoceratose 
may be ap^ied. In tne sub-family Bciyomnae the skeleton be¬ 
comes modified in an interesting manner by the development of 
•' echinating " spicules, usually acanthostyles or acanthotylostyles, 
whose bases are cemented on to the fibre ,by. gpongin while their 
apices project into the suiTounding soft tissues. .These doubtless 
serve as a defence against internal parasites.. In Agelas these 
echinating spicules may persist after the spicules have entirely 
disappeared from the interior of the strongly developed homy 
fibre. In the Axinellidae all the spicules in the fibres are typically 
more or less echinating in character and the fibres become ^ume- 


llke. 

Very frequently a special dermal skeleton is developed m the 
ectoiome altogether distinct from that formed by the (Jadi of the 
triaenes (when these are present). Thus in the G«odii 4 ae (fig., 23) 
the thick cortex is almost filled with densely packed s^orrasters. 
In many formi there is a dense layer, of small radiglly. arranged 
monaxons at the surface of the sponge, whose projecting apices 
form as eSicienl protection. In the reticulate fortns the ectospme 
is usually a thin dermal membrane supported, by a reticulate dermal 
skeleton of slightly different structure from the " main " skeleton. 
In cases where a special stalk or a root-fii:jft is developed we 
also find a special and appropriate skelofiin in connexion, there¬ 
with. ' ' _ ; ... , 

In the so-called UtUstida alone amongst^ ^e^nucomda do 
we .find the spicules (desmas) united together by. si}ic« to form a 
coherent akeftton. sometimes of stony hardpMs,, very Afferent 
from & elastic, flexible skeleton resulting fim the idevetoipept 
of spongin, and analogous to the condition met -wjth in the IHctyD- 

pin'* f.i;-' ,i; . ' "k. 

The‘miorosderes usuoUy pky quite a suIgitcUMta’i pact .m.tbe 
formation of the skdeton, b^ scattered irregfilwly tfitoughont 
the, pesogloTO, ^ugh sometimae (Cseiia, Tithya) asters; may 

fom a definite, cortujal layer. ,, , , vt 

EMctr/Uosa.—ta the ,^o, hopjfj.apiingw, a wa 4br w 

jjuqnent r * * ’ * ' ^ 

Conaifitt'f 


spongoblast*)’fn eoncentrie-lfiyws to fottn very well defined fibres. 
In the most primitivo forms (AJilysilUdao) this homy skeleton is 
dendritic in arrangement (fig. 33), composed of fibres which rise 
vertically upwards from the base of the sponge (where they'may 
be expanded to form a homy basal cuticle whidi serves for attach¬ 
ment) and ramify towards the siirface, whore their apices push 
against the dermal membrane and cause it to project in the lorm 
of " conuli." No reticulation is formed in the simplest cases 
(AplysiUa, Dmdrilla), but in Meedlopastas secondary connecting 
fibres arc established (in relation, doubtless, to the increase in size 
and massive form of the ajMmge), and the skeleton thus simulates 
the pseudoccratose rericnlate type of the Signmtombnaxonellida. 
In Darwinelltt we Imve, in addition to the dendritic Skeleton, isolated 
" spicules *' of spongin scattered irregularly through the mesogloea. 
The presence 6f these spicules, which are sometimes, though by no 
moans always, hexactineJIid in form, has given rise to much specn- 
totion as to the possible relationship of the AplysUlidM to the 
siliceous Hexadtinellida. Until we know more about their orimn, 
however, we may nerhaps best regard them simply as detamsed 
prions of the general skeleton -secreted by isolated groups of 
spdngoblasts. The genus Megalopastas forms a natural transition 
to the SpongeIiidae,-m which the reticulation of the homy skeleton 
is an almost constant feature, and in which the tendency to supple¬ 
ment or replace the spongin by foreign bodies (sand, broken spiciMs) 
is very strongly nfarked. Ib extreme cases the skeleton is composed 
almost exdnsively of sand (e.g. Psatnmopemma), and the whole 
sponge looks like a mass of stuck together by a.ltdlfimum of 
soft tissues and spongin cement. Such " ar e naceou s " sponges 
also occur in othtar groups (e.g. Demaddonidat). The tadmmatmg 
point in the devdoment of the trao homy skeleton Is ffiund in 
the Spongidae (e.g. £»Memijfo),but even in the bath spsH^ (fig. 6) 
we commonly find sand grains or otlwr foreign matter in the in¬ 
terior of thp primary fibres. The value of the spongn for di^nestic 
purposes depends upon the softness and elasticify or the fipie, the 
closeness of the meshes, and the relative absence of sand. 


Histology, 

There are two primary tissue-forms in spon^ the fiat pavement 
epithelium and the epithelium composed of choanocy^ mreoUared 
cells. The former covers the whole of the exterq.:;! turiace of the 
sponge anid, exerot in the simpler Calcarea Romosoda, it also 
Imes a coiknderable portion of the canal-system. The latter lines 
practically the whole of the primitive gastrd cavity in the Calcarea 
llomococla, but is all bigoer types becomes restricted to well- 
defined " flagellated chambers." A gelatinous " mesogloea," which 
must be regarded primarily as an intercellular substepoe, appears 
between tS primitive outer and inner layers of the sponge-wall. 
This contdns primitive amoeboid wandenng cells (areWocytes), 



(After .Dendy. .Itom folMt. Mtcn. Scima, new uriei, vol. sexv^ 
by permission of J. end A. Churcbill.) 


Fic. 34.—Histology, 

I, Pavement epithelium from the upper anrface of an oeculac 
diaphraggn of Vosmuropsis wiisom. . ’id. ■ - 

а, Cham^ diaphragm of vtrmaeropsig mitctra; fNWks. 

ex.bjb, ‘Extent ^lerture of fiog^ted chambn.,, . 

3, 4, 5, Amoebocytes pf p^ipengis ,(thg,aw ri(own 

in 5 appcaiB to be, mum m 1909 the 

colljmSjodl8(e.«.)ofaflageUefM.d»aml^^ . 

б , Section acrom aam^mlaht «asal (lc.) ot UU eyeeaMby, elu^ng 
, „w»jOvnm (ov,). Hmemlad,tiwm the ygm, am^tly oivaitiiig 

MTuluation; sp, ipiculei. 
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Wtocb,»yo,r»o ^.the ova apd fl)ermteMm*,,*n4-al»v8fiou»either 
which we w>W gew^y beljevpd *o migra^ injtpit f»m the 
,pr>ii)>,twe pavement epithehum (dermal, i^pithelmjn).pi the fluten 
wrwp, ewh as.aclprobiasts, yariop* (^pnective tissue Aments 
and Abres. 

I, consists of a sii^gla 
-‘.and very irurely’ 

apd.may ««a;e,te a dehwte.fiutJiislie m.many.Encetatfisa". .They 

8uur eIbcxiOo huiblV'CQntraictile. 

.petto Ca^raous sponges (Tsarnstom) it has 
A. ,]^iUfhi|k) th^t priautive ^hiUaat .00^98 
irnwpyles) .m, fpr^ ae petfotaitoB in cettataof .the pavement 
. ^the4Hn»:<|eU8,.,iahiphtacqu>W a tnbular.form and extend through 
the. meaitoea &om ,the dermal to the gasttal surtaco. The outer 
potto of ^naph , PPtncyte forms a coatjactilB. dij^hragm which 
doHbtless fflgolates, the admissma of, water to the gasl^,.»vity. 
^^^wybMhm^metiwos conspipBous oniRoponntqf ithpir highly 

'5<i<H0^twte,n^>Ve ,may. distingvdah three .hmds, pf actoblasts, 
wfiotwng .to.the/PhwBwialiflhMafiter.of the skeletai mateto which 
they these„a.re,;(C<^<«te, ,eg<,>qh(aBft „and ^png/tklMts. 

,frh« Prtcotots ,a^ ,_ajij»wafits.i(#g.a5,-trf)th»»t^,fflepectlve 
spteolwi at,any to w.ttw fimtaosttoP,,astoatotoiis,,totos 
.toarsjwoytml) igfitetioiw, tbonghriwo »wt snppope 


7 )-M-OO-oparate with one, another in 
P«iiftoto,ol the.'apongm Abre from the.,beginning. (They are 
tonnd only amand the young, gtowing fibres, where 3>ey occur in 
larsft numbiOT, fonnwg a hind of sboath of somewhat hask^haped 
je‘w*'aashinioe«d>ntjnght toes .to the snrfaoe of .the fibre.and with 
weiAWl^s;-«*.. jts broad dratal end- The spcmgin is .secreted in 
oonpntac torilsB, and is obv«j«sly Intetetolar m otigm, and 
Pftobty .Pi- t^.toe.»S|tWfti*Siihej«uta^e,,which jottea.occurs on 
the surface of the sponge. 

Co»»«rt»»e.fiss(« EUtwnts.-^ThB 'following arc the chief forms 
assumed by the mesogloca.according to the nature of its connective- 
tissue cells and intercellular substanpe. (p) Collenchyme, consisting 
of a clear geltoous tnattix vpth hranchfttg stellate colUncytes (fig. 
35. 0) ejnbedded.'in.it; ji) Safeeneiyjnf,, m .which the quantity of 
mturcell^r.m^ruiis ggccatly peducM end the connective-tiasue cells 
are clo8cly,pached together;, is) CysfsachyiW !(fig. 7, CoU., fig. 35. c) 
consisting ofclose^pa^ed, oval, verioular cells ^ fluid contraits and 
stands of prctDpiasm.radiato iroia the nucleus to the periphery; 
(«) CAandy^iyiiw 4(^. 35^.*), somewhat .resembling cartilage in 
a.Very lar-*-- - ..“ 


tego amount of intercellular matrix. 



texture ^d.with. . ___..._ 

The namoda»»M6j^ W-^en given tosepto slender connective- 
tissue flbrpa^M, 35,.4) dftmi.umted in dphse oundles or layers, which 
occur ospeo«any.^in the,^tosome of many Tetraxonida, giving nse 
to a fibrous corteg-of.Wthety. consistence. 

Contrachle Fttfts- —MuscidaT..^fibres ,or myucytes (fig. 35, «) are 
of common occurrence, especially in relation to various parts of the 
canal-system, the diameter of which appears to be regulated by their 
agency. They definite sphinctws around the vents 

or in other placcS (fig.,34,,2j, or they may fonS-tonsverse bands 
lying in the floor of pore-bstog grooves, by, the contraction of 
which the lips of the groove are doubtless approximate and the in- 
current stream of water .shut ofi {Exptntta murrayi, Xenospongia 
pat$Utform%i). , 

Endotheli^ Cells .— In many sponges the developing embryos are 
^losea.in ^definite gapsulw Qompoaed of. flattened polygonal cells, 
.the i^ole bemg embedded .in.Ine.mesogloca. The origin of the 
endirthelial cells forming the capsules is flonb^ul. ■ Their sometimes 
bl -the, deVfO^ing emb^,(e.g. in SM 6 spPi^us 

No nesT^dns elemets, nor sjensonr colls of any Jrind, have as yet 
been reeogniged with any degree of certainty'in sponges,' in spite 
of, ^cras heroic httempts td demonstrate their c^stehce. 

‘Collarefl^eHtpr'ChomtKytes (fig. g ).—These are quite the most 
.eharectenstn) hartiflogital elemefitS met with in sponges. Although 
effhSbitlng vgriops minor dlfierences in stmeturfe, ahd still more as 
regards Uzt, they, alijrays show the same essential features. Each 

'RnmiiAfn iisnA.TWnf wn >svM1 rat* __ 


__ ._,_j ov!iit^He_ 

dong, ■WhipdSke 'Ungenuip 
prtSjecting ■ from ■ fhte ■ ato 
oSE’ the .cell. The cdllir is 
'a (Kmy, tittoSpaicnt 



.. -ly . 

dmwn.' Thenagenain'may 
also be .wfrhapawh, Mia 
ih ppeseryod snefeimms 
neither cbllar nqi;'is^ita 

is usiiiiily b^laeSrt' 
base a; ■ 
a nee: 

■neath _ 

nuifleus^'mayl'be Sfrunted 
either gt.^ae ’bage or' at '**> 
the aixsx dt the btihboity 
or between, thei two.' 'Tli 
collar its^ is often a,more 
complicated structurethan [TMteMK 
appears at',Bfst 
m^ he pnmded .. 
or two” transverse 
presumably „ser: 

'ItfBen'itfj 



'Seku|»(f) 

It 'Pto. 36.—Cdfiared Cells of Sthaudinnia 
- to uraiga. 

“.'Nutleust Flagellum;' c. Collar. 


. SyeOH' r mv n^Tnss. 
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utT-Ihes' 
le^Kn(;}cte» I or 


Kese. are awpeboid cells, clowly resenUAin^the 
tB Wood coqiusclcs of higher animals. TThey 
contnmniy Iwve Want, lobose pseadopodia and the cytoplasm is 
generally mote or less densely charged with refractive'granules. 
They,hava.the power of wandecingfrom place, to pltupe.tWoagh tim 
.nuiaogloqa (fig,34,, 3 - 3 )* 



(After Potijft«ffintti>$c%9ls«.) 

Tio. 37—Spermatoeoa. 

«nh, Development of-Snermatoroain Syeon ri^iaii«s>*, Mature 
■ " .-Vail in Jdesoglosa of.Qsfiargffe/oijH/orri ; 


Spermatozoa i j, Sperm. 

1 13 ,! Uahure 'Spermatozoon. 

.iCswa-cflfa.—rThe..oya (fig-,34. b) arc formed from amodjo- 
■oytetif■which, grow to a laige size aad fttmlly withdraw tfecir 
psoudopodia and actfuiro a rounded, form. .They havd large 
.madeiwith av,erji distinct naejear mefflihrane.jrjid commol^y 
.a, 
rot 

“head,' 

vibcatile "isiU ” composed of cytoplasm. In this, case the 
. anroehocyte gives rise to a singlespcrtn niOtlfcr-cj$ll.(spcnnato- 
,jc^)-,spmetin>e8 enclosed in one,or two covpriM celis. ‘The 
■naclmis of the spermatocyte .nndergoes repeat^ mitoas and 
.la " aperm'-liail ” is produced which is. cltjaei. enclosed in the 
■noenringoeU or in a spwal endotheliam Similar to that.whiWi 
surrounds the segmenting ovum. The gorjn-cdjls. occur Mat¬ 
tered through the mesogloea and are not aggregated in gonads, 
so that we cannot speak of “,ov#4es'' and " testes" as in 
'•highto.fiHWS. 

Kepradueiion. 

Hnproduction In sponges nray b« effected' in oi» df three 
.sgays: ,(li) The first is by vmetafive .budding, followed by 
sejwiatfW of the buds and thus differing from the ordinary 
iiuddwg wWch %ids merely to increase, in, the size of the 
■ apangerociopy. This process has been , observed , in many 
,cases (e.g. acncosafcnic, OscarUla, Lophocalyx, AplystUa). 
.|;ta) The, second way is by the formation of specializod repro- 
Ouetive rbodies known as gemmuks. This proepsa- is beat 
known, inSWsiresh-water sponges:(Spm^na»), where it ^ 
1 be^.deyelopod i ^ 

nnoo^ during 

4 j|fCoWiOT^)^t. 

I'gia^^andnnfclo&ed in n protective, horny enveljjpe which 
may ihnatrengthened, by a Wyer of special spietdes. The ripe 
. g p^uB u le is veryxestetantto adverse condmottsadd'is<eapable 
, of remaining. dwnvMit for a lengthened period, add of‘ttevelop- 
---[.mto.a-ncw sponge pn the return oflayouraWe conditions. 


the form of.a'.iree.awimntiite Wlklted larva, whieb. aftar'fixing its<df 
to some dbjci^, undergote^-metamorphoms and-'then grows into 
the adult feinn- Thedetailaefdevdopment appeartomfeawidsly 
in d^erent species and vmioqs liaterpretations havetbedh placed 
t^pon somewhat limited and dfserepant observations. 

One of the .best-known cases js-taatof' the ealoareous genM SycOK 
^g. 38). The fertilized ova devslnp into oiliated larvae eriilan the 
'pazmt sponge, embedded in‘the walUs.irf the radial ohasaben^ in 
their enootmiliW, capsules. Each divides hrst into, two, then into 
four, and then into, nght equal aqd similarWastomereshy successive 
vertical clefts. ' The eight-culled statm ■{%• 3!?,‘*,'4'fius the form of 
a somewhat flattened cushion, with an sum- Cavity 'Wbioh is the 
'bednuing of the blastocoel or segmeatatiOD. cavity. A boticontai 
elintmow divides each blastomere into a stwnewhat 'smaller upper 
and a somewhat larger lower portion, and the siutoen .Waatomeres 
.prangn themselves jn the form of a hollow sphere surrounding the 
blastocouL The smaller cells mfiltiidyr^diy and become sWumaar, 
while still remaining as a single layer, ’fiach-one presontiy acquires 
aflagMlnm (" cilium ”) .atite outer end. The liliger oeUs multiply 
mpre slowly and are characterized by-thpir coarsely granular aj^iear- 
Thcy. are, destined to giye rise to.'fee dermal hwer-Md its 


being completely 


by a single -layer i 


difiorentiatod, however, into two groups, gastral and dermal. The 
large granular (dermUl) cells qdw ’ become invaginated, but this 


,ing.mto,a-new sppnge pn xne rerum orrayoaraoie-ponoraons. 
In temperate dimates the gonmlilas remain dormuat through- 
■nut the winter and, develop in flie spring,'the d'eyulopment 
'.;twg yiW of an ofdiBMy-'dartffised ovum 

BgRrat Wt Tt Ite^ns at "tho''" moruta''" ■stage, 'With the 
j»UBicrau5Ste1»cytes representtag-thU'blastomeres. ‘“fs) The 

Ia' MwsiMM a-SKlrl'•wandaMBaimAnsBdam.)*^ #ye>i»s 



..stapsa, .i^vjous f 


s^rocess 

.oOpaturatipn afcony)anied‘'W the uirtrnsion ibf two polar 
.hppii^-aslin higher animals, '^ery 11*10 is Imowa’-ahout the 
iafituar,ntoc.us3 of fprtmzBtion, 'bnt.it appears pruibaple that 
th^faSlWtW to the inhalant ■c8JiaiS‘<)Ftl)«‘'pw«t uppnge, 
whoa ^ avi'have'been observodsuBpendCd’fiomthoopithe- 
,,li3llllinghtthe,fian?a («.g;to 34,15)-, '-Wtepife^za- 

ttbh tMy i^pear, ususifiy at any rirte; tO'Shlgrattpiback mto 
the whwe thev become .surruundm.-to-ssuothalialffM- 

, 8um.4M-Ph^^° ue^sntetion. 
pel 

irSMtod fwa the 


fattouXiig. Ssholie.) 

■..F:c. 


with 8..Uastums(»s 
■f(*i *W view, c, sWo-^rlew). 
d,|»MS^re (blastela). 

4,.i.airB at time of escape„toom 
parent. 


3$.«wDevek)Ptnent of 5 yzan raphanus. 

of 


/, Invaginatian 
. cells. 


flagellated 


g, Gastruia^idltaChed'fcy'mal face, 
.a, IToung agpate (Olynthus 
st^e). 

/, Top view of young sponge. 


« 5'TjS'ca5iuS'^"'-nf gigai*«o4l«'sisa.-ito'isBMhStS'"ffif ao-ciiaed‘'‘'-p8«udogas«ttla'' >■««>».foBmod-eicapossl 
i^rflciafhStomeresttf'tie ^^etehtog*wiil)»yei- 4 y'protoplasmic 

rirh^rpassed ' 


I aA^rman^- im gsrnVrtn m- 


‘morpoiaty. 


These] 


or 


-, ; .... 

lentation of the ... 
itic, and the young sponge usua 


peases complete 
I the parent in' 


ly a temporary condition, probably to be euplaiBSd>su the 
ufishe pnsBuro ot'tlwopicuies ofdht-paMntigHinge. 


> According 'ACMMUai thatflusttformod giMtfilK cells arc 
" aichaeocytes," WhMi‘mfgmitoiiaito,the>i«t>B>ahMthA la^a while 
.%^,pan;iS‘t^teS'togtemtlU‘atlatfarated'h)nt|odntatton of the 
nag^monnflg' -flagellMed >esUa.''■Tbs ulatGmtosaisfd igxantor cells 
are doi^Sd to give rise to the dermal-tajm-tlfiti^iMuiltr-twhile the 
MUaifamisthe gaattalllagrtiii. < 
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at tlio parent tisanes into a radial dagellated cliambcr and passes to 
tile exterior vith the outgoing stream oi water. The invamnated 
d n-mal cells are pushed out again and the “ amphiblastula ' swims 
away (fig. 38, t). {Possibly the granular dermal cells, by prolifera¬ 
tion, may form a eolid mass blocking up the blastocoel uomolctely, 
so that we have a solid ombrye.) The larva now fixes itself by 
the antiaior flagellated pole (which, according to Schulze , becomes 
pennaneatly invaginated, thus giving rise to a true gasirula, fig. 
38, f, g,) and the dermal culls spread themselves out ovur tiie gastral 
cells, which they completely cover. The fixed larva (" pupa ") 
tonsists of a solid mass of gastral cells unclosed in a single layer oi 
low flattened dermal cells. I’rescntly the gastral cavity appears 
(or reappears) in the middle, around which the ga.stral cells arrange 
tliemselves in a single layer. The young sponge elongates upwards, 
some of the derraiU cells form porocytes which become perforated 
by proaopyles, others migi'ate into the gelatinous meaogloea and 
form scloroblasts, from which spicules are developed. The cells 
of the gastral layer acquire collars in addition to their flagella, an 
osculum is formed bjr perforation at the apex, and tlic young sponge 
bei'ins to feed. It is now in the Olynthus condiiion (fig. 38, h) 
Olid is exactly comparable to a simple Leucosoknia mdivtdual. 
As it grows older radial flagellated chambers are budded out around 
the central gastral cavity and the collared cells lining the latter 
are replaced by pavement epithelium derived from the dermal 
layer. 

An interesting account of the development of Leucosolmia 
(CUithritta) blanca has been given by E. A. Mnchin. Segmentation 
is reguhil and complete, resulting in the foriuation of a hollow, 
ciliated, Oval blastula (fig. 39. A), with a large blastocoel and a wall 
composed of a single layer of columnar flagellated cells and a p/air 
of very large granular cells at tlie posterior pole. The latter are 
primitive archaeocytes and are destined to give rise to the amoebo- 
cytes and germ-c^ of, the adult. The flagellated cdls will give 
rise to all the other cdls of the adult, Irath dermal and gastral. 
‘The larva becomes free-swimming in this condition. Here and 
there individual flagedlated cells (destined to form the cells of the 
dcmtsl layer) lose their flagella and, becoming amoeboid, migrate 
into the blastocod, which presenily becomes completely filled with 
such cdls. The larva is thus converted into a solid parenchymula," 
in whi^ the archaeocytes remain unchanged in their original position 
at the txjs^or extremity. It now fixes itself and flattens out upon 
the substratum in the pupal condition. During the metamorphosis 
which now ensues the majori^ of the cells of the inner mass (dermal 
cells) pats out to the exterior again between the flagellated cells 



' (AfnrE. A.Mlnehio.) 

Fio. 39.—Types of Sponge Larvae (semi-diagrammatic). The ciliated 
(gastral) celleareJeft blank; the dermal cdls are shaded, and the archaeocytes 
are granulated. 

oilMtcomUma {CM3uiiut\Manca. 
fit, Of LsucatotMiui {Ciathrma} fdiicnkim. 

>■'€, Young laivk of lUucemftma (or pseudogastnila stage of Syct»(f. 

'vi Lat^rva of LMoMOfmtfafor newly-hatched larva of Syeon), 

' E; iiaiva of Oscarsli^i 

f, Iteeachymu]alarva«<aiflUceonB Mouaxon«lUd ,, 


(gastral cells), over which they spread themselves in the form of a 
dermal layer of flattened epithelium. Some of the dermal cells, 
however, remain in the inner mass as porocytes; the primitive 
archaeocytes have divided up into amoebotytes; and porocytes, 
amo;bocytes and the cells of the gastral layer arc all crowded 
tO(;ethcr in the interior of the pupa. The pupa now elongates 
vertically. A gastral cavity appears in the interior. The cells of 
the g^trai layer arrange themselves around this cavity and deve'op 
their cellars and flagella. At .first, however, the gastral cavity is 
lined by the porocytes, which presently separate and migrate out¬ 
wards.* Sclerobiasts migrate tnwards from the dermal layer and 
secrete apicuM. An osculum and prosopyles are formed us in 
Aycon and the Olynthus stage is reached. 

The development of sponges in general appears to be characterized 
bv a remarkable want of uniformity in the arrangement of the 
diflerent kinds of cells of which the larva is composed. Two, or 
possibly three, primary ^oups of cells are universally present; the 
flogdlatod cells, which will give rise to the collared cells oi the adult, 
the uon-flagellated (granular) cells, which will give rise to the dermal 
layer and its derivatives, and possibly the primitive archaeocytes 
(perhaps to be regarded as unaiflerentiated blastomcres). It may. 
be considered as doubtful, however, whether the primitive archaeo¬ 
cytes can in all cases be distinguished from the primitive dermal 
cells. The latter arc in some cases (amphiblastula type) grouped 
at the posterior pole of the larva (Syenn), while in other cases 
(parenchymula type) they may pass inwards and completely fill the 
interior, blocking up the blastocoel and perhaps also ireely projecting 
at the liindcr end (fig. 39. E). At the time of the metamorphosis 
the dermal cells pass to the outside and come to completely enclose 
the gastral cells, so that the two layers acquire their proper relative 
positions. The sponge larva in many respects closely resembles 
the Codenteratc " plauula," with its ectoderm and endoderm, but 
it is very doubtful how far this comparison is valid, and in the present 
state of our knowledge it is perhaps better lo avoid the use of the 
terms ectoderm and endoderm in dealing wif b the sponges altogether. 
The idea naturally suggests itself that the tivo primary layws of 
the Sponge correspond to those of the Coelentcrate, but in a reversed 
position, the inner layer of the one being the outer layer of the other, 
and vice versa, and this idea has found expression in the name 
Enantiozaa which has been proposed for the group by Yves Delage, 
but wliich has not met with general acceptance. 

Physiology. 

Comparatively little is known of the physiology of sponges. The 
most obvious expression of the vitm activity of the 
organism is the stream of water wliich flows in through 
the dermal pores or ostia and out through the vents or 
oscuUi. That this stream is maintained by the undulatory 
movements of the fiagella of the collared cells there can 
be no doubt, but the fact that the movements of the flagella 
of difierent cells arc not co-ordinated, so that they do not 
act in unison, indicates that the mechanical problem 
involved is not so simple as is usually supposed. There 
can be no doubt that the incoming stream brings with 
it minute food-particles, consisting of fragments of organic 
matter, alive or dead, and also the oxygen requited for 
purposes of respiration; while the outgoing stream removes 
faecal products and waste matter (excreta). The rate oi 
flow appears to be regulated by the opening and closing 
of the pores and vents, or of intermediate apertures such 
as the apopyles or exhalant openings of the flagellate 
chambers. This opening and closing may be effected by 
the activity of definite muscular sphincters (fig. 34, t) or, 
in the case of some prosopyles, by the contractility 01 the 
porocytes t^mselvcs. 

Tbe ingestion of the fpod particles is no doubt effected 
in large measure by the collared cells, which seem to feed 
much in the same manner as independent collared monads 
(^oanoflageUata). It seems not improbable that Sollas’s 
membranem ay be a temporary structure which assists in 
arresting food particles as they pass through the flagellate 
chambers. There is reason to believe also that.amoebocytes 
(in this case therefore phagocytes) may capture minute 
organisms on their way through the canal syiitem, and 
even porocytes are sometimes credited with this power 
Digestion, no doubt, is, at any rate chiefly, infratellnlai 
The amoebocytes probably serve not only to ingest foo. 
themselves but also to receive surplus food mom thi 
collared edit and distribute it through the sponge 

^^^(K^ing definite is known as to the fuiici^n of exetetion, 
bnthere, as in the case of nu^tion, it seems likely that 
collared cells and ahibeboojries are b°th concerned. 

* The position W ’the porocytes^ inside thp collared cells 
appears at first sight very anomalons, but HiiiCIAi has 
shown that thia condition Is actually repeated in the adult 

ttae the gaet^ eavKy to ohUtarat 
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Sponges, as we have already seen, possess no ^ecial nervous eystein 
and no special sense organs, and the power oi response to stimuli 
appears to be very limited. Ifany sponges probably have the power 
of contracting as a whole, widch may In some cases be doe, in part at 
any rate, to the presence d bands ol muscular fibres, and Sollas 
observes that in PachynuOisma irritation of the oscular margin is 
invariably followed after a short interval by a slow closure of the 
sphincter. The power of movemMJt in adult sponges is, however, 
chiefly confined to Individual cdls acting independently. The young 
larvae, on the other hand, swim vigorously about by means of their 
cilia or flagella, whose movements must obviously bo co-ordinated 
in order to ensure the progress of the entire organism in definite 
directions. 

The rale of growth of sponges appears to be very rapid. A British 
species of Ilymcniacidon is said to form a crust measuring a foot 
ill diameter in so short a period as five months. With this rapidity 
of growth must bo associated the fact that many sponges, marine 
as well as frosh-water, appear to be annual. 

Distribution. 

The vast majority of sponges are marine, only a single sub-family, 
(ho bpongHhnae. having acquired the tobit of living in fresh water. 
The Sponqillinae are, however, very widely distributed, being found 
in lakes and rivers in all parts of the world. Marine sponges occur 
everywhere, from low-water mark to the greatest depths, but certain 
localities, such as the Gulf of Manoar, Port Plullip uid Fort Jackson, 
appear to be much richer ilian others both in individuals and species. 
The Hcxactincllida are essentially a de^water group and are thoro- 
lore much more rarely met wii h than other forms. The Tetraxonida 
and Euccratosa abound in shallow and in moderately do^ water, 
and a comparatively small numlier of species of Tetraxonida occur 
at great depths. Both are dominant groups at the present day, 
represented by very large numbers of species and individuals. The 
Myxospongida are comparatively rare and represented by very lew 
species. The Calcarea are common in the littoral region, especially 
in sheltered situations amongst rocks and seaweed. 

Most families and even genera of sponges enjoy a very wide 
geographical range, very many being cosmopolitan. Species are 
usually much more restricted in distribution, but even here there 
are some noteworthy exceptions, and future researches will probably 
show that many species from diflerent localities which are at present 
reg.'irded as distinct arc connected by intermediate forms living in 
intermediate situations. 

There appears to be a well-marked relation between temperature 
and the power of spongin-sccretion, and as a result we find Uiat 
moages with a r^ly well-developed horny skeleton (whether 
Euccratosa or Pseudoceratosa) are usually only met with in com¬ 
paratively warm waters. This fact brings about a striking contrast 
between the sponge-faunas of different latitudes. 

Classification. 

The classification of the Phylum Porifera, the characters of which 
have already been given, is as follows :— 

Sub-phylum and Class Oalosrea.—Sponges with a skeleton 
composed of carbonate of lime, commonly in the form oi isolated 
spicules whose most usual shape is triradiate. 

Orisr /. Homocoela .—Calcarea in which the gastral cavity and 
its outgrowths are lined throughout by collared cells. This order 
is sometimes divided into two families, Clathrinidao and Leuco- 
soloniidae.but it is doubtful if this distinction can be maintained, and 
by some writcrc only a single genus {Lettcosolmia) is recognized. 

Order i. Htterocoela.—ieXaaea. in which the original liiiing 
of the gastral cavity is partly replaced by pavement epithelium, so 
that the collared cells are confined to separate flagellated chambers. 
This order includes the living fiinulies Leucascidae, Sycettidae, 
Grantidae, Hetcropidae, Amphorlscidae and Pharetronidae (with 
only two living representatives but numerous fossil forms). The 
rdationships of the anomalous Astrosekra (fig. 25), for which the 
ftmily Aslrosclendat has been proposed by J. J. Lister, must still 
be regarded as problematical. 

Su&pbylum Hea-Oalearsa. —Sponges without any calcareous 
skeleton. 

Class and Order MyxosvoNoiDA.—Sponge* with no skeleton; with 
simple canal system and usually large flagellate chambers. (The 
absence of skeleton is primitive and not due to degeneration.) This 
class is sometimeB divided into two families—Halisarcidae, with 
elongated, sac-shaped chambers, and OscarelUdae, with more w less 
sptoisal chambma, 

ClMi Triaxonida ( •• HEXAcnNSUuoA).—Sponges with a 
skeleton composed of siliceous spicules, either isolated or cemented 
together by silica, and either triaxooid and hexactinollid in form 
or derivable from the triaxooid and hexaetindlid type. The canal 
system is simple ami the fiagellated chambers are isirge and sac- 
Uiaiied, and more or less radially arranged in a network of tiabecular 
tissue, .Spongtn is never formed. 

Ot/itr /. AmphUiscopkora ,—^TriakoBlda with characteristic 
amphidlsc spicules, but no hexasters, and with a mot-tuft of 
.annhoring ipicds*. The huaily HyUonematidae, inolading the 
W^l-knpwn ghw-rope sponges m the genus .IfyaloMsma, 4 a the only 
.recognized is this order. 


Order a.- HeuMsfsfS^AsMtt-'Triaxoidda whose most charaotttlstic 
micules are hexasters. To this order belong the living iapilicii 
Euplectellidae, Asconematidae, Rossellidae, Euretidae; Meli^oBldac, 
Cosdnoporidae, Ttctodictyidae and Maeasdrospongidae, and a 
number of extinct families such as the Ventrioulitidae so commonly 
met with in the Jurassic and Cretaceous rocks. 

Class TETRAXOiubA.—-Sponges with a skeleton composed of 
siliceous spkqlas, either isolated or cemented together (by silica 
or by Bpongin)[j and estber tetraxonid and tetractinellid in form or 
derivable froio the tetraxonid and tctractindlid t)T>e. The canal 
system is usually complex, with small, more or less sphericid 
flagellated chanfoers. 

Grade Tetractinellida.—T etraxonida in which some, at any 
rate, of the megasclcres retain the primitive tctmctinellid form. 
No desmas are developed. 

Order i. Homosclerophora .—TetractinelUda in which microscleres 
and megasclcres are not yet sharply diflerentiated from one another 
and no triaenes are developed. The canal system is comparatively 
simple. This order includes the family Flakinidae (see Plahina, 
ante) which forms the starting-point of the evolution of the class. 

Order 2. Astropkora .—TetractinelUda with triaenes and with 
astrnse microsclcros, without sigmata. This order includes the 
families PachastreUidae, Thcucidae, Ktellettidac, Gcodiidae. 

Order j. Sigmatophora .—^Tctractincllida with triaenes, with 
sigmata for microscleres (when present), without a.sters. This order 
includes the families Tetillidae and gamidac. 

Grade (? order) Litkistida.—T etraxonida in which the mega- 
sclores form desmas, typicaUy united with each other by siliceous 
cement to form a continuous i^elcton, often of stony hardness. This 
group includes both tetractinellid and monaxonellid fo^s and 
may possibly be of polyp^letic origin. The Lithistida bear the 
same relation to the other Tetraxonida that the dictyonine Hexac- 
tinelUds bear to the lyssacino forms, but in the present state of our 
knowledge it is hardly possible to trace the natural afiimties of the 
numerous members of the group, many of which arc only known in 
the fossil state. The following are the principal families: Tetra- 
ladidae, Desmanthidae, CoralUstidae, PIcromidae, Neopeltidac, 
Scleritodermidae, Cladopeitidae, Azoricidae, Anomodladidae, 

Grade Monaxo>»bijuda,—T etraxonida in which the primitive 
tetraxonid and tetractinellid condition of the megascleres nas been 
entirdy lost through suppression of some of the spicule rays, so that 
none but monaxondhd megascleres remain. No desmas are 
developed. Owing to the extreme redaction or modification of the 
skeleton, leading m many cases to convergence, the clotoification 
of ^up is cxtraordmaiUy difiicult and the group is obviously 
not monophylotic. 

Order i. AstromonaxoneUida .—Monaxoncilida in which the 
miciosclere, when present, is some form of aster. The members 
of this order are to be regarded as descended from aster-bearing 
tetractinellid ancestors. 

Families.—Epipolasidae, Tetbyidae, Spirastretlidae (focluding 
Placoapongiidae), Otonidae (the boring sponges), Suberitidae, 
Chondioffidae. (In Ckimdrosia the skeleton is entimy suppressed, 
so that it simulates the Myxospongida.) 

Order a. SigmatomorusxoniUida .—Monaxondlida iff which the 
typical microscleres are dgmata, or other diactinal forms. Normal 
Bstrose microscleres are araent (though secondary pseudasters are 
occasionally present). The members of this order are to be regarded 
as descended from sigma-bearing tetractineUid ancestors. 

Families.—Haplosclerlda* (chief sub-families: Ge(Uinae,Renierina 
Cholininae, SpongilUnae), Desmacidonidae (chief sub-families: 
EsperelUnae, Ectyoninae), Axinellidae. 

Class and Order Evceratosa.—N on-caloareous sponges, wi^nt 
siliceous spicules, but with a skeleton composed of horny fibres 
developed indep^dentiy, i.e. not in relation to any pre-existing 
spicular skeleton. The skeleton is often supplementMi oc. even 
lately replaced, by foreign bodies. This group inchidee ttmlMth- 
sponges and their very 'numerous relations. 

Families.—AplysilHdae, Spongeliidae, Spongiidae. ' 


There are two groups of palaeozoic fossil siliqeoug spotiges 
which apparentiy do not fit into the atove system, 
viz. tile OctactineUida 
and Heteractinellida of 
G. J. Hinde. The former, 
represented ^ the genus 
Aslraeeipimgie, hiLVe oct* 
actinal m^ast^ies. The 
latter, represented by the 
genera TPolMuterdlei and 
^rtsfocfiWte, have poly- 

a*0p roi^leres wife an ^y^rfnrrinr .u’n S hexac 

nuinlMrof ia^ ' 

These may indicate the 

fonaer Kristence of two distinct dasses <rf siliceoui sponges 
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we, so far «« m hauw, totally 'WH'^MSented «t the 

prweatthy^ 



(After r,. J. Hinde.) 

Fig. 41. —Spiculefi of HoteractineUlda. 

A , Tjrpioti polyactino. /?, Rosctte-like fonn. -C, D,.E, Mail-likeionna. 

Piylogeti/y. 

TliB'iiwBt Tcooni viewB as to the evolution and .inter-rclationsh^B 
of the {tnncipfd gioupaof spooBes above enumeiated may bo con voni- 
imtily eotprassodiby theacCDm|ianymg 
'* p^togenotic tee«.{fig. 43). Starting 
wiw .the faypothetiw FtetolynthuB 
B8 the ancestzal iorm of the entire 
group, tec use how two diveigent 
hnea.of doaoent ore very tojfy eita.b- 
lUahed aceonding to whether or oolt 
a catcareous AM^ton is developed. 
The Calcaiea are at first siiwle' 
Olyiiltiuis tonoa, lioiaoooula, iditier-' 
ing only from the Protolynthus in the ' 
Nssenoe of the calcareous ^cules. 

tbnse ate derived, hy the pro¬ 
cess taf budding, on the .one 
reticulate forms (Cleiirina) and .on 
iUie other radiate .forms Iteitca- 
t»lmimitriptAtier(^j and some of the 
totter {mm .probably extinct) form 
tha.atarting^iBt tor the evolution 
of the tJalouea JKeterocoeto hegin- 
oing aritk .sinii^ .Svooooid fonnsr 
land eBdiagiaftli oompl^ X.ouconoid^, 
-to ’WhKb the ociguial woceas of 
mtm{de)biiddwg has been followed rip 

_ by slatoMate mo dift ca ti o ns of both 

'IhKi.4>.^'nrjr!ogeiMMcTtee, xhelaton and canal system, 
showing thesupposed relatfon- .TuTliutg to the oliier msis fino of 

(Aijps M the ipriraeipai groups descent wetoid atonce aconi^uous ^ 
of spoiiges to cne another. gtsp .between Che Fhetolyntbus and 

rtke .simplest .known aoit.ca]icareouB 
wponge; though the nudogy of the Cslcarea .makes it 'easy to 
t^sntand.toiir tiwalmoet Syeanoid.-cannl.'syBtem’af thesiiB^st 
Hexactinellids, or the pcimittve BhsMn type of lotiket groupt, may 
have boon dciivod from the Ptoto^mthus ancestor m the first 
instance by simple budding. Thisline of descent may be regarded as 
.con^ued straight on into the existing Myxo^ngida, with increase 
Wthe complexity of the caiuil system! dtsetefolding m ^edhkmbor- ^ 
%eaifkig f^er and tbs accoispaaytng devidopnnBit al inhdiant. 
and exhalant canal systems, but withoift the dwelopment of .any 
skelgton. The Triaxonida and Euenratosa would seem to bave 1 
brancSsd off independently at a very eafly stsij^ from the Jjtfyxo- ,| 
sponge ligif, before the flagellated chanibeMhad suffered thatinduo- 
tiOli>m Cmi which occurs In some exiatangAiyiXDspangidaiat^dmiaU 
Tetnaxonlda. In the Triaxonid line of .desscotithe^evelutioBof the 
-silieeDua- el i B ls t o n of primitively hexactinellid apieules is the leading 
festmg, the canal system srroervihg reisarkalilounifonnlty through¬ 
out ihe^roup.' In the TotrananidatusoCI^ ririSetOh <has played 
tbsprindiipal part in the evolution of mtoting spsoies, butChsicxnal 
sytfto toohas undergone ipeat modificsithma Xhepiinitsve tefxax- 
onid, tetractinellid dutosoua qssidss mnst^uiyemisen auiteindepen- 
■dsotlp, fhekfnadanssiital form .-bring totsllly diffierent-lroni'tfM <tf 
tto. ri to p iiiii<liexaetinelM4t»pie. Tbespp&rilrifeerif-dMBreittflateld, 
microscleres in this groiro introduced miwpcMlkfiities of vuislSosi 
Ml sridcIbtoU advaiB^ .Mbfsntaken, and iwawe.sdafroatgd srith 
most interesting evolutionary series, terminating in many very 



ihvtoiynhm. 


ramrfcabis and at ptmentiacxp l kia hla g pio nlc forms [fig. 4^ In 
maByriltheiiMroAdvasaed Tetra4(oiuda,especiany in the Chaunbae, 
Cha devehipmaBt. of .^ngia,cement,klso.ajipean as mcw lactoi in 
the process of Mvalutioa. Atfost serving merely to .^ue the mega- 
seltra togetiwr into.a .contmuesM ftamewor^itiiliatMtely^ in some 
c Bte wne -osaes, cemipietely renlaces the sStoeous skolctan and gives 
.rise to * purriy “ homy “ skeleton in which dU traces of roicules 
have .bero lost by degenention. Thus we arrive ,at a " Fseudo- 
ceeatose'" conditim pg. yi, £>) which must be carefiiBy distinguished 
from the canditioB w the Encecatosa, \riucb have apparently 
branched .off quite ind^cndently from Myxosponge ancestors. 
Hare we .have another tj5pical example of .that phonomcuon of 
" convergence " which has rendered the classification of sponges 
so very diffiouU:. in tdio iCuceratose line cf descent we start with 
■forms {ApiytiUa) with large sac-shaped chambers and altogether 
pdinitive canal system, acecaupanied by an arborescent homy 
Skeleton ,[fig. 33^ an entin^ different type from that of the 
pscudoceratose Tetraxonida. i*om this we can trace the evolution 
gradniffly through the Spongeliidae to the Spongiidae, the skeleton 
becoming reticulate and the canal system gradually more complex 
with accompanying reduction in siso of the chamlMirs. The bath 
sponge perttaps represents the cuhninating point in this direction. 
Thn.sit appears tJiat both the homy type of skeleton and tho siliceous 
spiciitar type have been twice indejjcnduntly produced in the evolu¬ 
tion of the Ntm-calcaroa. An analogous case of convergence is 
seen in tSie ■onion vf origiaaBy separate spicides into a coherent 
Skeleton ‘by means of -cement of the same chemical composition as 
themselves. This has taken place independently in tho Cafcarea 
IPOrosImiii), the Diotyonine Hoxactinellida and tho lithistid 
Tetraxonida. 

Affinities of the PoriferOi 

Ttaee main snews have been put forward with regard to the 
position of the Sponges in the animal kingeiom : (1) that they are 
colonies of Protozoa ; (z) that they form a subdivision of the 
CoeJenterata; (3) that they are not Protozoa .but have originated 
from Protozoon ancestors quite indepen^ntly from other 
Metazoa (Enterozoa). The first of these views, associated 
especially with the names of James Clark and Saville Kent, is 
supported by the relative independence of the constituent cells 
in the ■sponge-body and by the extraordinary resenaidaaee nf the 
collared cells to the choanoflagellate or collared Monads. It is 
also suOTorted ‘by the existence of a remarkable colonial form of 
Chaanofli^elkta IProierosfmgia) jn which the colkred Monads 
are partially embedded in the surface of a gelatinous matrix, dn 
the mterior of which amoeboid cells are found. E. A. Minchin 
■has shown that even in the ndult Leucosolenia{Clatimmf the 
colkred cells and porocytes have the power of clmnging their 
rdktive pi^itions, whle nugration sA dermal and gastral cells 
and consequent Invenicm.oTthe layers a^gieais to be a cotnmon 
feature >of the sponra krvto at the time of metamo^bosis. 
These facts are cetaiftly .suggestive of Protozoon colonies rather 
than Of Metazoa. On flie o&er hand it must not be forgotten 
that Bugratoty amoebogrtes Jffeuauyiei) occur in probably 
ah ponps of Mieta^ while the .degree «f mtogration and the 
amount ’luBtologittt ’.diSarentiatitm in ■Sponges aee far ■gneailer 
than in any other PrtrtMDoneOhmTes known to m. ft’hmhecn 
argued that theprocess oI.sexuaiI np-oductionhy means Of wa 
and nap gan aiiogoa as fatal to the Pretonoonieok^ thaory, but 
tbs argument is con^tely diapeiBad of by die 4 isnnrery .of 
spermatozoa and ovam-fhenfficMhJlar^orozoa. thi thet« 9 jer 
.hand the occunsenoeof colkred.ceTlsihas'heen'.he'tQ.tp.disdqguish 
the Sponges from all other Metazoa, and this'aigument,hag .also 
'been ansroeied dry the discovery lof oaHazaderibuniibekrra of 
Eehinmyrnma (an ‘Edhinodemft'^fciy H. Hied. It wouM, in ahort, 
be difficul t .to frame .a defininon of the jJ^Otoima wbidi sdiquid 
abaoltttidy exclude 1^ Sponges, whSe-at die same dmetbur-wn- 
ception of the nature of Protozoa tyill have toike.psofasadly 
modffiefl W we arte ^ hdnfit Ufe'SpopgSa within'die^B^ of 
lliati0:Qt^ 

Hie second mew, 1^ Ae iSpaiages ormatitoto « isubdimon 
■of the Ooelententta, is masntaiiMdtby.sacaK veryterainent-oon- 
‘fineiM aafhors tehai i» ' 18 iffHt'!IaetS «9 and >F. 'E. 'Sdnstee. 
,Ihis view is j«ippocm,ljjr.the structure .the <0^tl»t§''l:!^, 
tedueh, .«5 we .'have aeeAr [forms the otordpgrpoiat .of,;,&}Wge 
evBhifeHa. lltt-denml layertif.iJfiie'.Olyntkiss is agBCMuas 
-ectod^, the gaetral layer as tendoderm and '«be XB«iwkiea 
with its contained cells os meSOdCrm, more devoid 








%LQj 9 JnostCodent«rates. Itk aUo soppcrtedbyA'CQnBider- 
ibk t^aount sf i^emuat iio the «ady iqj rd^elqpmeat, 

'j]p to the iomatum of the (aliated Usve,. . JtccoEduigHh> this 
raw Urn DhAthus,.or «t aiijr mte theionginagr Prat4}mHu*s 
isoi^ Ash^tfy iiio4ifie4 gMtruJti, and tbe,Speiages.aae there- 
iore .Enterozoa without any coelom, or in other wflidt Coelea- 
tPiyit^ , Ibe extmardinary histobgioal diiSerences rbetw^ the 
Epoqges and otb» .Coelenteratcs (Qnidai!uO> combined with the 
^hly characteristic canal system and the absence of tentacles, 
are, however, alone sufficient to throw grave doubts upon the 
pnbability of a close jelationsbip between the two groups, and 
doubts are greatly strengthened by recent ei^ryolqgical 
researches, which tend to .show that the si>caUed ectoderm and 
endoderm are not homologous in the two cases. 

There remains the thiid view, in atpjrdance with Tidiidi ^e 
S^i^ges are multicellular aniinds which have cffiginated quite 
independently from Choanoflagellate Piytozoon ancestors, and 
this is the view which at .present seeins to have .most .ia its 
favour. It is especially associated with the name of W. J. 
■SollaSj who invented the term “ Parazoa ” for the groqp. In 
support of this view it .may be pointed out that the tendency to 
form hollow, spherical colonics, resembling the b^tosjphere 
stage in the development of Enterozoa, is met with in very 
distinct groups of Ibrotozoa (e.g. Volvox^ Sphaerozoum^. This 
form of colony is obviously pdlyphyletic in origin. The fact 
that the segmentation of the ovum leads to such a form in both 
Sponges and Enterozoa is therefore by ao means conclusive 
evi&nce that Sponges and Enterozoa have originated from the 
same Protozoon group. "While, as has been repeatedly pointed 
out, die universal and characteristic collared cells ^onges 
point emphatically to a Choanofkgellate ances^, it is impos¬ 
sible, in the present state of our hnowledge, to indicate the par¬ 
ticular Protozoon group which has given origin to the Epterozoa. 
We may then consider the Metazoa, or raany-oelled arumals, as 
a pdlyphyletic, or at any rate diphyletic group, including, two 
perfecuy distinct lines (i descent from the ancestral Protozoa, 
the "Sponge-line on the one hand, which leads to nofliiiig.hii^er 
than Sponges, which retain in many respects the characters of 
Protozoa, and the Enterozoon line on the .other, wlqch leads 
through the 'Coclenterata to the Coelomata and so on to .the 
highest divisions of the animal Icingdom, 

Ecettemics. 

All the bath sponges belong to the two genem ^uspngifl', 
■Bromvand Bippospongia, S^idze, subdivislonsiof Ih^.Qld,genus 
Spom^, auctorum, distinguished from one another the 
that m Bippospongia the body of the sponge is 'ti|iyersed by 
wide rasnifying canals or vestibules, in addltloa fo'the pKJJier 
canal system of the sponge. Species of these twe^nera occur 
■in many parts of the world, prohably wherever-fte teaiqieiature 
■of the sea-water is sufficient high and tht dej^ and bottwn 
suitable. It is only in a few-foca'hides,however, that, fjujy occur 
m sufficient numbers and of sufficiently gopd quality to,render 
a sponge ’fishery practicable. The sponges of ico'gimercei, wo 
ebta^ined dhieffly f»m the Mediterranean, the coast of, Rori^ 
and the Bahama Islands. IProm the MeditertMean three dis¬ 
tinct species are obtained— fi) :Eu^<mpa which 

tnchides the '“'fine sponges,'” with two ■chid variedeSj 
<lhe Le'vandne monges, very soft and often cup-^iW)sd)j Md 
adHatied; (S) l^pongia jsimoccaj indluditig the’‘“hard”'or 
Zhnocca spoqges; (3) Hippospmpa the cpp(impn ” or 

'“'horse* ^nge. 

tM -Bie Honda sponges five principal Tcinds, are tecq 
by the dealers—(i) the sheep’s wool eponge Wii 4 x>L- 
gesjypf»a)-this appews to be by fw the most abupdahi^h the 
Wa« and also fte.most ■muablej jfa) .fl^^yelldyr.^gppto 
ffiiwpttHgifc agaricina), resembling the Zimoca'«p6ngei |^.'t^ej 
llediterraiiean; (3) th^ grass ^nges (mcludlqg qpth,^»W»- 
gramim .and S: enOn^iomish j;4), 'fte yiflyet.ifp^ei, 
'^ippaspimgia »aM«drj>i0orw»k4. which is not «6, Witocm as 

glove 

>■ the least valuable. In j^e^Ro^a j- 


fisheries yielded 4iM>S * sponges, vsdurf at l 5 fi 7 »d#S- 
The Baht^ sponges appear to be very similar to those of 
Hoiida. * 

.Bath apoqges >.oc8ur in con^paiatively shallow water and are 
.obtained by dining, by drsdgmg, or by means of a trident or 
long-handled The reparation of the sponges for Uie 
m^tet is extremely simple. The sKmy soft tissues very soon 
begin to decay .and run ofi when they are removed from the 
water; after this has gone on for some time the sponges are 
wadied and baitem 'untB the skeleton is dean, they are then 
threaded onstringand dned. They are freqnentiy “loaded” 
with foreign matter by the dealers in order to increase their 
weight; rock-sdt, glucose, molasses, lead, gravel, sand and atones 
being used for the purp^. They arc also often bleached by 
means of chemieds to give 'them a better colour, but though 
their appearance is thereby greatly improved, their ffiirabihty 
is said to be impaired. 

In spite of the wndoubted rajpffity with which sponges grow, 
as shown by the fact that on the coast of Florida marketoble 
sponges are found commonly in places that had been stripped 
of saleable specimens in the preceding year, there appears to be 
considerable danger of injuiy to the sponge industry by over¬ 
fishing and by the reckless destruction of young specimens, and 
it has been found necessary to introduce special legislation in 
America to counteract these evil tendencies. The quesHon of 
the wtificial propagation and eulti'vation of sponges baa also 
been much discussed, but although some very interesting 
experiments have been xaqde, they have not as yet led to any 
great prac.tical results. As fe.r back as 1862 Osew Schmidt 
showed that “ cuttings ” of sponges will attach themselves and 
grow, Ibis idea was .followed out in the experiments of 
G, Buccioh on the Idand of Lesina, from 1863-1872, but these 
experiments ■urere brought to,a dose by the hostility of thenarive 
■ilshermen. Smilar experiments have since been made on the 
Florida sponge-grounds. The possibility of rewing sponges -in 
thk way fromxuttiqgs bas thus been fully demonstrated, but 
whether.it can be done profitably is another question. Accord¬ 
ing to the experience of G, Buedeh it qipcared that it would 
t{ $R seven years ftnr .the cuUi^ to attam marketable size m 
the Mediterranean. The .Rorida ei^periments, on the other 
hand, inffipate * much ipo« rapid rate of growth; and it hw 
been stated that undo^ .fayourade condkions the outtin^ 'will 
attain marketable rsize in as shont a time as one year. It has 
been doul^, however, whetlier the total weight of sponKS 
produced hy cuttings would be ,greater .Uum the weight of .u»e 
spoi^ges if<m srhich the cuttings were taken if these sponges were 
afioteed tq .continue thdr .grmvth undisturbed. H. V. Wilson 
hgs suggested -ihat sponges may be artificially lewed from the 
eggs, in the.iswne way mt .fishes or oysters are rewed, The 
eggs of tjte ha^ sponge, like .those of other sponges, develop into 
free-swimiping dlmtedlarvaeraad these aqgm be made to attach 
themsdves, to auitable objects, on which the 

.young'^ppnge^iomd be.culti-v^d under appropriate conditions. 
.DetaUed ejyierunents are xeqtured to demonstrate the feasibifity 
or otheiteise bf.t'hk.m.terestmgsqggestion. 

For .further, iafpnnation op the ecanoraic aspect of the subject 
the stuflenl: Shoiilfl consult ^me annual Bulletin and special naj^rs 
M i the'United States Btueau •Of iHrfiBties and also the worlc-dfSeurat 
uefetted to in ttes tabUogiaphy. 
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SiTONSOR (from Lat. spondere, to promise), one who stands 
surety for another, especially in the rite of Qiristian baptism, a 
odfathcr or godmother. The practice originated not in infant 
aptism, but in the custom of requiring an adult pagan who 
offered himself for the rite to be accompanied by a Christian 
known to the bishop, tvho could vouch for the applicant and 
undertake his .supervision, thus fulfilling the function performed 
in the Elousinian mysteries by the mystagogus. The Greek word 
for the person undertaking this function is ivd&oxot, to which 
the Latin susceptor is equivalent. The word “ sponsor ” in this 
ecclesiastical sense occurs for the first time, but incidentally 
only, and as if it were already long familiar, in Tertullian’s 
treatise De baptismo (eh. 18), where, arguing that in certain 
circumstances baptism may conveniently be postponed, especially 
in the case of little children, he asks, “ For why is it necesaary 
that the sponsors likewise should be thrust into danger, who 
both themselves by rea.son of mortality may fail to fulfil their 
promises, and may also be disappointed by the development of 
an evil disposition [in those for whom they become sponsors] ? ” 
The sponsors here winded to may have b^ in many cases the 
actual parents, and even in the 5th century it was not felt to be 
inappropriate that they should be so; Augustine, indeed, in one 
passage appears to speak of it as a matter of course that parents 
should bring their children and answer for them “tanquam 

fidejussores ” (Epist _ ad Btmif. 98), and the oldest Egyptian 

ritual bears similar testimony. Elsewhere Augustine contem- 
plates the bringing of the children of slaves by their masters, 
I'.rd of course orphans and foundlings were brought by other 
benevolent persons. The comparatively early appearance, 

■ however, of such names' as compatres, eommatres, propatres, 
promatres, palrini, matrinae, is of itself suffidenl evidence, not 
only that the sponsorial relatioruship had come to be regarded 
as a very dose one, but also that it wag not usually assumed by 
the natural parents. How very ebse it was held to be is shown 
by Justuiion prohibition of marriage between godparents 
and ^dchildren. On the’ other hand, the anciently allowable 
pracucd\ of parents becoming sponsors for their own children, 
though ^adually becoming obsolete, seems to have lingered 

. until the 9th century, when it was at last formally prohibited 
by the Coundl of Mainz (813). F c a^ jiimg time there was no 
fixed rule as tg: the nei:esswy nig|ffl|Bm^umber of sponsors 
and sometimes the numbenam||Hyptmea was large. By the 
Coundl of Trent, howcy^'i^lwl^KiKitM that one only, or at 
most two, these not b^M''hnSil^m^ltdx^‘,'shoiild be permitted. 
The Mbrlc of the Eiwahd. acewdiwt to whibh “ there 

shall be .for ev^nHlliMuld to be baptized two godfathers and 
one godnw|^j«iN[^ hveiy female one ^father and two 

■ godmotheni^Ts'lWolder thin 1661; the sponsors are charged 


with the doty of Ittstouctmg the child, and in due time presenting 
it for Confirmtion, and in the Catechism the child is tau^t to 
say that he received his name from his “ godfathers and god- 
mothetS'." At the Reformation the Lutheran Churches retamed 
godfethers and godmothers, but the Reformed Churches reverted 
to what they believed to be the more primitive rule, that in 
ordinary circumstances this function should be undertaken by a 
child's proper parents. Most churches demand of sponsors 
that they be in full communion. In the Roman Catholic Church, 
priests, monks and nuns are disqualified from being sponsors, 
either “ because it might involve their entanglement in worldly 
affairs,” or more probably because every relationship of father¬ 
hood or motherhood is felt to be in their case inappropriate. 
The spiritual relationship established between the sponsor and 
the baptized, and the sponsors and the parents of the baptized, 
constitutes an impediment to marriage (see Marriage, Canon 
Law). • 

SPOHTINI, GASPARO LUIGI PACIFICO (1774-1851), Italian 
musical composer, was bom on the 14th of November 1774 at 
Majolati (Ancona) in Italy. lie was the son of a poor cobbler 
and was intended for the priesthood. His musical propensities 
however were not to be restrained, and he obtained le.ssons from 
Kapellmeister Quintiliani. In 1791 he went to the Conserva- 
torio de’ Turchini at Naples, where he was trained to write 
operatic music under Paisiello, Cimarosa and Fiorivanti. His 
first opera, L’Fromao ridicolo,vms successfully produced in 1796, 
and by 1799 he had already written and produced eight operas. 
After becoming court composer to King Ferdinand of Naples 
in this year an intrigue with a princess of the court compelled 
Spontinf to leave Naples in 1800. For the next few years he 
wrote operas in Rome and Venice until 1803 when he settled 
in Paris, where his reception was anything but flattering. His 
comic opera /wh'r proved a failure; a successor, la Petite >»ajso«, 

I was hksed. Undaunted by these misfortunes, he abandoned 
the light and somewhat frivolous style of his earlier works, ar.d 
in Milton^ a one-act opera produced in 1804, achieved a real 
success. Spontini henceforth aimed at a vciy high ideal, and 
during the remainder of his life strove so earnestly to reach it 
that he frequently remodelled his passages five or six times 
before permitting them to be performed in public, and wearied 
his singers by introducing new improvements at every rehearsal. 
His first masterpiece was La Vestale, completed in 1805,' but 
kept from the stage through the opposition of a jealous clique 
until the 15th of December 1807, when it was produced at the 
Academic, and at once took rank with the finest works of its 
class. Spohtini had abandoned the parlando of Italian opera for 
an accompanied recitative; he had increased the strength of the 
orchestra And introduced the big chorus freely. His opera, 
Ferdinand Cortez, vt&s received with equal enthusiasm in 1809; 
but another, Olympia, was much less warmly welcomed in 1819. 
Napoleon, whose approval of any svork of art was at once a 
compliment to the artist and a serious imputation cn the value 
of the work, professed immense admiration for Spontini’s music. 

Spontini had been appointed director of the Italian opera in 
1810; but his quarrelsome and grasping disposition led to his 
summaiy dismissal two years later, and, though reinstated in 
1^14, he Voluntarily resigned his post soon afterwards. He was 
in fact very ill fitted to act as director; yet on the 28th of May 
i8zo, five months after the failure of Olympia, be settled in Berlin 
' by invitation of Frederick William III., commissioned to super¬ 
intend all music performed at the Prussian court aifd compose 
two new grand o^ras, gr three smaller ones, every three years. 
But he began by at once embroiling himself with the intendant, 
tuunt BrflU. Spontini's life at Berlin may be best described 
as a ceaseless struggle for precedence under circumstances whidi 
eentod its attainment imppssible.Yet he did good work. 
L^' yestatin, Ferdinand Cortez and Olympia~tht last, two 
ratirely remodelled—were prgdueed with great success in 
A liew opera, Pfoumalud,. founded on Itoire’s Ldlla Rpo^, ms 
pe^ormed in iSsz, and i^ther, entitled Alddor, in iSac; apd 
'ih| t8*6 Sp^tini be^, the cUnipositfon of A^es im Hoditih 
(toAfin, a work planiied on a g^der scale than any of his 
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tonner efforts. The first act was {)«rformed in sSa;, and:the 
co^lete work iii three acts graced the marriage-of Prince 
William in 1829, Though the Carman critics abus^iit bitterly, 
Agnes 0 on Hohenstaufen is undoubtedly Spcmtini’s greatest 
work. In breadth of conception atwl grandeur of ^le it exceeds 
both Die Vestdin and Ferdinand Ceeiet, and its details are 
worked out with untirmg conscientiousness. Spontiai himself, 
however, was utterly dissatisfied with it, and at onoe set to work 
upon an entire revision, so that on its rfe-presentatkm in-1837 
many parts were scarcely recognizaUe by those who had beard 
the opera in its original form. 

This was his last great work. He several times, began to 
rewrite his early opera, Milton, and contemplated the treatment 
of many new subjects, such as Sappho, La CoUre d'Aekille, and 
other classical myths, but with no definite result. He had 
never been popular in Berlin; and he has been accused of endea» 
vouring to prevent the performance of EuryarUhe, Oberon, Die 
Hocheeit des Camacho, Jessonda, Robert the Devil, emd other works 
of genius, through sheer envy of the laurels won by their 
composers. But the critics and reviewers of the period were so 
closely leagued against him that it is difficult to know what to 
believe. After the death of Frederick William HI. in 1840 
Spontini’s conduct became so violent and imperious tliat 
he was sentenced to nine months’ imprisonment for lese- 
majeste. The .sentence was remitted by Frederick William IV,,. 
but on the 2nd of April 1841, when he appeared at the con¬ 
ductor’s desk to direct a performance of Don Juan, he was 
greeted with hisses and groans, and his orders to raise the curt^ 
were ignored, so that he was compelled to leave the desk. The 
king dismissed him on the 2Sth of August, with power to retain 
his titles and live wherever he pleased in the enjoyment of ,his 
full salary. He elected to settle once more in Paris, after a 
short visit to Italy; but beyond conducting occasional perform¬ 
ances of some of his own works he made but few attempts 
to keep his name before the public. In 1847 revisited Berlin 
and was invited by the king to conduct some performafjces 
during the winter. In 1848 he became deaf. In 1850 he 
retired to his birthplace, Majolati, and died there on the 14th 
of January 1851, bequeattiing all be possessed to the poor , of 
his native town. • 

SPORTOON (Fr. esponton, Ital. j^onlone, from liat. puneUmf 
point, pungere, to prick), a weapon carried by infantry officers 
m the 17th and ^y i8th centuries. It was a type of. tbe 
partisan or halberd (;.v.), a shafted weapon with a spepalifpEm 
of spear head. > , . .. 

SPOON (O.Eng. spBn, a chip or splinter of wood, cf. .Hu. spaan, 
Gec. Spttkn, in same sense, probably related to Gr. wedge)< 

a table implement, bowl-shaped at the end, with a han^e vam 
ing in len^h and ske. From the derivation! ed the wwd the 
earliest northern European spoon would seem to have been a 
chip or splinter of wood; the Greek Koxhtoptor (Lat, cochleare) 
points to the eariy and natural use of shells, such as are atfU used 
by primitive peoples. Examples, lare preserved of.,the various 
forms, of spoons , used by the aneient %yptiansiof: ivcgyj.^flint, 
Mate and wood, many of them carved with thei symbols .od t^r 
relieioa. The spoons of the Greeks and HomEms wereichi^y 
made of bronze and silver, and the handle; usually takes ,tlu 
form of a spike or pointed stem. There are many exan^es 
in the British Museum from which the form of the varioua t]^ 
can be ascertained, the chief points of difference being found in 
the junction of the bowl with the handle.' IfBpddns 
for domestic use were commonly made of hci^ plf"Md, ;M 
brass, pewter and" latten ’’ ^ons appriutphave ojs^ccmj^’da’ 
about Uie 15th century. The full descriptaiens and entriea te? 
iatihg to silver spoons in the inventories of therbyad and otheor 
houa^lds point to their special value And nttity. 'I!he;eitfli|^ 
Englishreference appears m be inafudUof 1359. , In'the m|ira- 
rooe accounts of Edward I.<for the yew 1300 some gold-and 
sjlvw spoons marked with fileur-de-fis, the Fa^ mark, Sire 
mentioned. One of the mckt interri^in^ ntedievaj; s^ is 
the coronation appon used m the anpinting, of tls^ytereiga, 
an' ilhf^tion of which is given under Rxgaua, Tm sets of 


spoons popular as christoi^ presents in Tudor times, the 
handles of which terminate in heads or busts of the apostks, 
are a special form to which antiquarian interest attaches, (see 
Aposhe, SfoOKs). The earlier, l&»glisb spoon-handles,.ter- 
miaateiin.ion acorn, plain knob.or a diamond; at the end of 
the 16th century the baluster and seal ending becomes common, 
the bowl being " fig-shaped.’’ At the Restoration the han^ 
becomes broad and fiat, the bowl is brood and oval and the 
teiroinati(»i is cut into the shape known as the pied de biche, or 
hind’s foot. In the first quarter of the 18th c^ury the bowl 
becomes narrow and elliptical, with a tongue or “ rat’s tail ’’ 
down the back, and the handle is turned up at the end. The 
modern form, with the tip of the bowl narrower than the base 
and the rounded end of the handle turned down, came into 
use about 1760. 

See C. J. Jackson, “The Spoon and its History,” in Archaeologia 
(1892), vol.lui. ; also Cripps, Old English Plate, 

SPOONBILL. The bird now so called was formerly known in 
England as the Shovelard or Shovelar, while that wmeh used to 
bear the name of Spoonbill, often amplified into Spoon-billed 
Duck, is the Shoveler (y.v.) of modem days—the exchange of 
names having been effected as already stated (loc. cit.) about 
200 years ago, when the subject of the , present notice—the 
Platoka leucorodia of Linnaeus as well as of recent writers—was 
doubtless far better known than now, since it evidently"was, 
from ancient documents, the constant concomitant of Herons, 
and with them the law attempted to protect it.^ J. E. Harting 
(Zoologist, 1886, pp. 81 seq.) has cited a case from the “ Year- 
Book ’’ of 14 Hen. VIII. (1523), wherein the then bishq> of 
London (Cuthbert Tunstall) maintained an action of trespass 
against tire tenant of a close at Fulham for taking Herons and 
“ Shovekrs ’’ that made their nests on the trees therein growing, 
mid has also .jwinted (Zoologist, 1877, pp. 425 scq.) an o& 
document showing that “ Shovelars ’’ bred in certain woods in 
west Sussex in 1570. Nearly one hundred years later (c. i66aj 
Sir Thomas Browne, in his “ Account of Birds found in Norfolk ■ 
(Works, ed. Wilkin, iv. 315, 316), stated of Uic “ Platea or 
Shouekrd” that it formerly “ built in the Hemerie at Claxton 
and Reedham, now at Trimley in Suffolk.’’ This last is ffie latest 
known proof of the breeding of the species in Engkuid; but tpote 
recent evidence to that effect may be hoped for, from other 
sources. : That t^e ,Spoonbill was in the fullest sense of the 
word a “ native ” of England is ^s incontestably shown; but 
for manyyearspast ithasbulybeenniporeor less regularvisitant 
though not seldom in considereble numbers, which would doubt' 
leas, if allowed, opce more make their home there; but jts 
conspicuous appearance renders it an easy mark for the greedy 
gunner and the contemptible collector. What may have been 
the case formerly is not known,, except that, accord^., to 
F. Belon^iit nestea in,his;tiine (i5ss) in Uie borders of Brittapy 
and .Foitou; ,but as.,regards noru-yrestern Europe it seeips of 
late years to .haye hr^ only in Holhmd, and there it has been 
deprived by.drainage of; jts bvourite resorts, one after th« other, 
so that it must shortly,become merely p stm^er, excq>t ip Spam 
or. thei ikaintof.the Danube and other parts .of southn^tem 

Europe.,I.' •. 

; The Spoc^ill, ranges over the greater port of middle and 
southern AsiPi^iapd breeds abundantly in India, as well as on 
; some of the islands in rim Red Sea, and seem^s to be resident 
‘throughout iNie»thBi»,Africa. In Southern Africa its place is 
taken^ an aUredspeejes with red l^s, P. crisiata or tenuirosirif, 

> Nothing shows better the futility of the old statutes for the 
pMtaCtinii'of.bhcdsthaatliiefactthatlii.is34.thetaktiwoftheeggs 
ofiHeropsw^nOamiUs (Sboyelars), Cranes, Stterns and Bustards was 
visited; by a^wvy. penalty, white thte was none for destroying the 
paientbiids in theotMing season.^ AH bf the species Justnambd, 
except the Herdp,' hove pOraed away/ while there is stroageeason to 
kdWKthat someotileasemight haveaurvived had the psipcipkef the, 
Leviriealilaw;pent.'xaii<d),|ieenriolk>wed. , .. .. 

,*.Omith(^ists have been ,ia qoubt «s to the recOgiiltioh of'tiro 
specks from'Japan dMcrlbed by Triaiiiilnck and SChleliri under rife 
{mines' of#. M^or aikd 'Pi tninore It has bceSi si^jj^med that the 
former is'Wily.ths.yoMgdd P^leueorodia. and riwlOftw the 
iheAwrt 3 iMI«|.<F>«'«fl'«t.'..i... ... 
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witich abogoes^toMtedegBaear. ^stnlia has two oChcv'spacing 
P: regitti or mdanetfiynchus, with- bhde biM and feet, and P. 
fimipes, in whidt duMo pa^ are yeQoWi The Wfjr beautiful 
and wteHy different P. ajaja is the- Roseate S^nbiU of 
America, anff » the only one fownd on that -eontiueiit, t 4 ie 
tropical or }i»ta-tropical parts of whkh it inhabits. The tick 
pink, deepening in some parm- into crimson, o! nearly all- its 
plumage, together with the yelliowish green of its bare head and' 
Its hd^oloured legs, sufficiently' marks thn bird;- but aU the 
other species are almost whdly elethed m- pure whiter though 
the En^ish has^ whoi adult, a fine bufi peotoml' batnd, and the 
spoon-^aped expanse of its bill is yeuew, contrasting whbi 
the black of the compressed and basal portion. Its 1^ am- 
also black. In the lueeding season, a panifcnt tuft of white- 
plumes further ornaments the head of both sexes, but ia 
longest m the male. The young (rf the year have the pritnaty 
quills dark-coloured. 

The Spoonbflfe form a natural group, 'Hataleiime, allied to 
the Ibjdidae, and somewhat more distantly to the ^rks' (see 
Stokic). They breed in societies, not only of their own kind, 
but in company with Herons, either on trees or in reed-beds, 
making large nests in which are commonly laid'tour eggs—white, 
speckled, streaked or btotched, but never very- ctesely, wkk 
light red. Such breeding stations Hasve been several times 
described, as for instance by P. L. Sclkter and' W. A. Forbes 
{Ibis, 1877, p. 412), and H. Seebohm- ^oblbgist, 1880, p. 457)) 
while a view of another has been pven by H'. Schlbg^' ( Fag. 
Nederland, taf. xviL). % (A. W)' 

SPORADES (Gr. ^iropdSet) from irmlfnir, to- sow), the 
islands scattered' about the Greek Arehipetego; as dlirtingaishod' 
from the Cyclades, which are grouped round' DelOs, and from- die 
islandk attached, as it were, to the mainlands- of Ehirope and Asia. 
Ancient and modern witejs differ as to-the Rid -of ffldSporades 
(see Bursian-, Gritcherdimd, if.- 348 seq.)t. The DOrte Shades- 
—^Mebs, Fhol^andros, Sikinos, Them, Anaphe, Astrepalia and 
Cos—^were by some cemsidered'a southern'ctoBttr of thnCydhdeB; 
In modern times the name S)^oi«da‘ is momespeciaBy applied' 
to two groups—the nurthern Stioradbs,, whibh Be nintl^st 
of Negropont (Euboea), Skhitlm, Stopelbs and Btos being 
inchided m the department^ of Magnesia and'Seyroe ln that of 
Euboea; and the southern Sporaff^, lytog off fhe sonth^west 
of Asia SHnor, Being incltidOT in the TUmfito wlayet «f the- 
“Tkhujdt of the White Sea. Thenorthean, which haveaftogeSher- 
an area of rSb sq. mt. and* IT popufittibn’of coRipriise 

Skikthos (pop. 979^ Zkos (pfop. SB^elbs 
Petagonisi, Glura-, nparf biot Seyros-(pfop-. jgu); with .^1 
adjacent i^ets. Skjhthos ir a:beautjM^'wo»dtlff and phitup-' 
esque island) the town stands-on » dtcBVfly'smroicmdnig' an 
exceUbnl haiffiour. The brger'of Skopetos k atiu wall) 
wooded. Almost every housahoMeT'to'budritlndSto'lheewiier, 
}o{nt;owqerar^ip|wrof’»saiR»gah^. ThusoMienr^Ksadw 
ore as tollbws: leartaj Fattnss, Lerar, CaiyimRK; AstropaAai 
(Astypalaea or StampaHa), Gde-(StaBHe), Mfeyvos; Titew op 
Episcoai„Syme, Ehann, KHoebs; fffetw and many amdter irihv. 
Ibarik abratSoec) derives-’itt' name ftoim thS'^Digead of 
Icarus,, liie forests which it once possessed have been desttoyed 
by the ihhabRaots for ffw manutocturtt^ ^ (ffiaseoalt Ewos 
about 3000) was-in-aaerent thnes a'seaC'-of'tha vardiipjei 
Arfdnjk. Calymnus (pop. about 7000^ waS' ones envared bw 
torestar( 0 'vi 4 A.A‘. m w; *' siivistjntBrosa/ CUWiine'’^ witkjH 
hiavr dha fyeared. Kbyns (pep. abDUfr aSM^poiKM> hnt 
sufphnr apunga 

- 991102411 ; a-Itnge and'moat importantifacMaaEtdtbeiBBatoe 
zoBijJli^emenffiersof wfaidi-Bce exctosfytW j iilt toiti ieiw^habftafc 
Tbey are. of extrsmdy widie^n^cM 9 |Mli^ ft hardly 
une of tbe-chiaf c^saas ed aaaa^PidHirdeaianiat feniuLI)^ 
for-these parasites, seBieelyroiw<ofi«h««aaglBMPtimitee aaoigpMB 
of th$ Metazoan body, ’’hpf nM ftP-MMlto to- iafaetroiii 
Spgsotoa-diSkr.greittly iit^ieggcdit they-produce 

(^tt'tlMtohoatii^i»<roaliv;pei:Mpa.inuii^ ffiageuerat 
BetM' of the- inmed' aniliak' seann «o> bacvaiinpBiead,. even 
though the parasi^ may be fairly abundaMk SoMe) howftmr,' 


givaroa to dtagarout or fatM dueaaes, while othecamax 
rassaging >apt(iaim$ ifistaacas of tbesa arc ffiven. uam the 
varima ordeni 

Coircjatad wiffitibe moderof life arathatwafeiituns cbsractK' 
isde ot ^nrozrn s (i^ Tih^ absorb ca% fluid autrimeac, 
osmotaoBdb", ead so lack any argons, for ingesti)^ and digesting 
solid iaKi;.and>(S) repiodwe by spmdatio^, Se toe- 
matien of- minute gams,. >whkk are in most instances- way 
nuroarousi and cr* often tnclosed in firm protective cnvelt^^eo 
orcBses,asKbmow)iilhitS( 3 iiitcntafont)iagaspeM. iB.additiuit, 
.the great majority have also anotho' m^bod of aeproductioo, 
forincreaani'ibe munbar ofithe parasites in any individual hast; 
this, ia- distinguiahed as mulfci^icotive: or e^agenous upcor 
dbetiem, fcom! tke pixi|Mgative at exogenous method (by means 
of the- resistant spores); whidi seeves tor the mfectien of freak 
hosts and saaires tka<dissfminatioft end survival, of the specks. 
Further, most if not ah toems of Spwoeoa undergo sexual 
conjugation at some period or other of the litocycle. 

Beyond this,, knacyaiv it ir imposaibic to- generate. In 
response toi the nceediiig' divnsity of bibkat and of the. eoO' 
ditiona of 'hfe, the parasites exhibit manifold siad widely diftorant 
tyfies of tosm, oeganieatian and life-history., The-, tecognition 
of this:ieict-i» eKpreased, at tho present day, by the divisicaat of 
dM SpoMzoa into- sevecsl wdbdefinedi ondees, whiek are grouped 
in two mam divisions, eadt cootaiaing more or less closely 
related toms; One of these, groups, cesnists of the Gaegitf inas,. 
(CoGcidia and Haemoqpoeidia The other comprises, the 

Myxoapevidia, Actinoxiiynidia, San:o^oEidia,aiid Itoplosporidia,. 
die-piarasitles-inclxided in the last naaied eader being ^-eooiXHW.- 
tdvely umple ctiucture; and probably near the base of- this 
seotito; There are; in additio^ various other formsi (Sent- end 
Sx»sposidia)| altnpianitive in eiiam£tfic,.but which, arei as }Nt 
teO'insaffileiantly knowaiiforit to be certain whether, they are of 
dfttin«P«rdiinal mtk; or shonldifaa pkocd-withitha itofilpsposidia. 

The nemenefaturet assigned tn tiiescj twoi princ^l dmaetai 
of tAe^reaoa bydlfferentiwriten has uaind acengding to the 
particui^ eharactw on. which they have piimarHy based the 
anamgement. Of late- years, the tenna Tetoa^ridia. and 
Mbospotidto, proposed' by F. Sehamflim Ci9om), have. bea» 
most in favour. In the Telottioridia (comprisingtheiGfegBsmu* 
Cbeeiffia and Baemospondiali.sparulBiaDtt, does nod hegitLifatil 
ffle ekisa isf the vagetatiee or tno^iic paioii,.f.e; siddl growth 
has ceased) in dts'Nlaosporidiai^incUidiRg^thfirDiDaiaing aoiet)i) 
greeitkBRdspondMftKgonmttoiaRidnntly. Riecanlfly^lxiiwmwq 
considerable doubt has been thrown upon the general oconennee 
(d'thiS latter condition BrctstaiwM^anpeeidia^iMtcreJiEiKiito); 
nnd'the pitewnOwnter'Bdtfrtniasfnietabfaf therefore;. tlMtenlS 
Biibspmf edii Skdbtpome/(^iu.)f insanted ^-E. MDtichliilcDff 
and meato wee «f by M lfnMi(r39p)t.whkhiiidicatC)n.aiiweraal 
distiiretton botweeii'thieitwo groups»- thoir -maBnar-of. rfnmiii- 
tton-. Thkt ’dittnietMB"is ptob^Iy thc>naaBttiunihni»n& eM^ 
and hsdf suppotttr» oeiidiisioiu nhkh is; em othdi sreaiidf^ 
heeoBihtgnoft endiBwini liiMiKjniDiNiy; thatithen bwadmiiaac 
smnatiotatad phj^cneflHaily,’^ but havn; anitlici<enittrHyv.a 
mffifaDy dfStoMW ei^. Inotlw'womle; umdfr the 
S^emeoe; as at- present usat^ ok- iiKlsdedi two entirelg- iaitor 
piU i iJtue aeribs'od'Rwtiaoarripatnaiter; the ganenhnaseatblansas 
these adhibie are-due to oenwergancei beougbt about hff 
' Aaff'speefaffnsiimedaodliffii 

■'Bhftnmee tesaat an 4 (eaB»>inbenatoe,aiimHitoi the pens la 
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kk,; hfibei; R agtoe tow dr!-M««waa>i')iPw'erMn/avs«tott (ilena, raeqfc 
WsaiAUx^ Spsnwcwfewto % odage aw tt 

l^nkeoter. art. ‘*IAo(6sm°* ih sW THW ytb-ed: (ttUhimd 
Ol>BiWKUC4iK'areHacT »toiaaug. -Orfaburw dw- K 

-HNk'etawfcyto AMns- 






S?dABAK ^Gtelic' sporm, |mne, poa<;h)i pouch u^jicb is 
worn, in H^ManJ'costume, hanging from the bat evwthe front 
of the kilt. The oldw spomins ware quite modest o^ectt; 
andordSnarity of leather: in modem fi^and costume Brnfm l 9 ie 
uniform q 1 l^hhmd kitted regiments it has become a highly' 
amamental ac^unct,, with silver or metal rims, sod a heavy hn^ 
backing of horsehair or fur. 

S?OBT contracted or shortened form of “ disport,.”' licr 
amuse, divert oneself. O'. Ft. se iisporttr or deporter, to leave off 
work, hence to play, Lat. dw-, away, and poriare^ to carry; ffie 
orTgih of the meamng Kes in the notion of turning away from 
serious occupations, cf. “ diversion ’*), play, amusanent^ enter¬ 
tainment or recreation. The temr was appKed in early tiinerta 
all forms of pastime. It was, however, particularly used! of 
out-of-door or manly recreations, such as shooting with the 
bow, hunting and the like. Modern usage has. given several’ 
meanings to “ sport ” and “ sports.” Genertmy speaking 
“ sport^ includes the out-of-door recreations, the " field- 
sports,”' such as fishing, shooting, fox-hunting, &B., connected 
with the killing or bunting of animals, as opposed to organized 
“ games,” whiA are Contests of skill or strenph plkyeJaccqrding 
to . rules. It also includes the .special class of hesrse-racing, the 
votaries, of which, and also of the prize-ring, have arrogated to 
themselves sometimes the name of sportsman,” applyn^ that 
word even to those who Mow racing simply as an occasion for 
betting. On the. other hand, the plural “ sports ” is.generaHy 
confined tu athletic contests such as running, jumping, &c. 
(see Athletic Sports and suhsi(Eary arti'etesj. 

In zoology and botany the word has a speeifi'c meaning of a 
sudden or singular variation from type, a “ diversion '* in a 
more etymological sense of the term. 

SPORTSt.XKE'BOQK OT^or more proRerty Ihe Declaration- 
OF Sports, an oicfcr issued by James I. in.ifiix on the recoiur 
mendation of Thomas Morton, bishop of Chester, foe use in 
Lancashire, where the. king on his rsstum from Scotland fhund 
a conflict on the subject of Sunday amusements between frifi 
Fuiftana and the gentry, many of whom were Roman ChihoScs. 
Permission was gven for dancing, axrfiery,. leapi^ vaulting 
and, other harmless rcCTeatfons^ and of “ having, of :May; gp,mes, 
WhitsuaaUs and morris,dances, and the setlSng.up of May-polM 
aid. other sports, therewith,used, so as thwsame may be had'm 
due and cunvement time without impediment or neglect of 
divme service, and that womna shaK haveJeave to carry rushes 
to. church fw thadccoiating, of fr ” On.the other handj "bear 
apd hairing, interludes, and (at all tines in the meane sort of 
people Bs]awia.ahMtedJ-6}whng;” wqsenot to bapeTnitted on 
Sunday (W 13 kins» Cwfitia* iv.48^. In .i 5 i 8 James tiatuenftted 
to 'the d«gy of thft wh<)l« of'Engjand to read ^ declara¬ 
tion firoift the pul^;. hut. so. strong was the op^sitibn t^ ha 
prudently withdraw hfcxommaraf (J^ilsoiK-in K^et^ ii. 700; 
Fuller^ ChwA m^.>r v^ 45 it)v In ^ 

dirost^lhe xepuhBcatiw qIms father sdeejasatibn (Kuahworth, 
ii.,i93);,hujHnsisted upon thtr««iii«,«lC tt hy the 
of the ejer gy we piutushed tor refusing to o^y the miinction. 
With the ialLo£laiida]j;attenip,t& to.ontorce H neteaarily came 

SFOlSWOOlk (^ozxsnroQo.or.Spcm^mwoonh ACEXWnun: 
(1676-17401, Awsdan cotorual governor,, was Born, of an oM 
^otchitfamy, to Tanaiai* Iia.4esiMd utuibr 

MarlwouKh'to the Wat of the. Spanish &»cesdqn, a^ wm 
woundedTsieabeinu BAlecum 
to Tnaa WtOh when he wa* receoted mth smae, eai t fluB nym , 
becau;w.helwoig|ht.to thacnlonjr.thepilivitiwaof h»B«aAcorp^; 
hie. tern. as. governed dosed in St^temiNr t^ar~F 
he-rae(l4«d;toecekdaatic^ but hie n 

to.ViigiBhalitoMnatl-h^ wanworito »C^ra#onh,Atotuowew 

o£ Cew»awi anttMa^^wan toSpottaylwantoconpWftnmed'm 
hia,hoBoi»») 8nd4inwaad£flutK|M>stm«tot:«Bl»e^^ 
torn tun, to, iW' . iSe, ^ ton first representative of the 
Jritishigpseiwpent to AsnsTtoi who approdatoi ^ vato^ 
ot„tha. Jwateqo. tototwto' r-** «»'«»'* he »ieco«inen«^ ' ^ 
establishmeiit of a virgtoia company to carry on fraae WIW 
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the Indians, he urged npdtaf'tim provincial govenunettt (md also 
upn the British authorities'the wwdbra of eonstiweti^g torts 
aseagi tiK frontier, and he perettiaiy xganized and cewdneted 
«H eafpkfftog emedftiow (Aug-, ty to ’S^- ao, 17*6)'i«t» the 
Menandoah valley, reaching the Waia’-t^mg- betofadai the 
Atlantic and the Ohio River. ‘ These ambitious and' acpeiisive 
s ^em e s, eoupfcd with h» haughty' and bverbeattogi eewhfrt, 
fn-vdved him to a controversy with the retiter n^gmd^honse 
of burgesses. He developed the iron industry Of Tirgtoiai 
promoted the religious edueatibn of the todfruto aad trM to 
advance the interests ofeducation.and espeeiaHy of tiie Coltege 
of William and Mary. In ry^ was commiteianed mator- 
general' to Condlet the expedition agamst Ceotagena, bat die# 
while attending to- the ensbarcation, at Annapolis, Itoyland, 
on the 7th of June 1740-. His library he left to the ^Uege<el 
William and'Mary. 

See R. A, Brock (ed.), “ The Oflidaf Letters of Alexander'Spt^ 
waod'”' (with a BtaiBOikr), iw TTIf CblUcUms of th» Virgtma tfitiSruai 
Saeittti-{TntlK., Rtebaaond. 1S80-1.885). 

SPOmiSWOODE (Spottiswoob, Spotiswuob orSToTtwooe); 
JOHH (1565-1639), arehtoshop of St Andrews and histeriim ^ 
Scotland, eldest son of Jkrbn Spottiswood, nwiistm of Calder 
and “ superirrtendbnt " of ILethimi, was horn to rsdy. He was 
educated at'CHasgowUnfrersity (H.A. 1581), and'suceeedlid'his' 
faither in the parish of Calder in 1583-. In rfior be afttodsd 
Ludowick', duke of LennoX, as hfe charitm, in an embassy to the 
court of France, retumtog m 1603. He followed James to Ei^ 
land on his-accession, but was t^same year nomtoated to wo 
see of Glasgow-, his consecratimr in London, however, not takfeg 
taking plhce until October i6ro-. Spottiswoode- had 'origtoal^ 
become prominent as art ardient' supporter of the strict Pflethy*- 
terian party, hot gradtodiy* came to see the meonveideMeo e# 
“‘parity in the' CRureh;" atfrftiuted' Bttle toipertanoe^ tO'ltw 
CMrttog matteft- of' dispute, and' thougfa rtiatt the intaiestit' «f 
boffi rniuiwh and state were best seeured by keepsng oa goOd 
terms irith the long; He Wotherefore ready tetce-opetotewilS 
James in enrtaStog the powers'of the Kfrtwhiich'eneraaBlWd 
oirtfteToyto?aMthoihy-,and'to! asstoiSattogtiie Church-td'Sbotlaa# 
to -that of Bagland; Ob the 3ot® of Mky *605 he became to 
aMiibcs off the StettUb privy oaatneiL Iri.niiiOiiMi iiResidQihas 
mtotoratorovri- thoassembtoin which presbytery wasabolislitd| 
to. 1615, he frtos laedfc. archfi’filjtjp of St Amilews and wtinato 0* 
$eotWdt.aadtoixto8.wacuKd';to«zanctiQn ofthe^yFfCoundl 
tettoEnn isritlcKoijPritowto ftoekr«ttoeatiiaft%,|iMaaiiwal 
to rfer. fa rdwlte'CWWWi^Charles kat Holypooil; fa rfrm 
he Was hppotot^ tont cnuictltol: to Scotiand'tor office' 
be letatoed.l^ ifi^ He.,waiito;;posed; to the aew litorgy W 
toeKpetoeid^ibtdc wfaiia he cmtld: aet pnvent. its, tofrrediwlwn 
Reteoitpart to etdbrcfrwfri: HwwaB>« Bpectaaigi<tothefriot«f 

St I 5 iSh<w«^.cartte;ay 4 ''o t^iendewwrri! 
to vuki ta frWBitf.toeMtor %,cqiMewtoiw,;fuidoti.the tri^hiKof 
tlri CaMaaaafrpaenaa# that BOX aUtt^vm have beatodciuq; 
tllege thi i ty ' y ap s faartotttww #Bv»at cnw.” Hoeseapetlrfre 
^iisi|embfaon'‘tito4t^ofBririttl)et 
im,touarito7(i£ito*c^^ aiul(i$K(£ to UtiiStst onriU; 
sritoto MevnMhw siiigit.nBriainif:bumhto A6W|y. 

^ottilweecto MKkMy to' i6m; Xspateato liiMtti dS NgfMMe 

ouArito, am ritower to a tin^ ef! QUdbrwpod, who 

wslbd to. tiw-to fat AtoW 4 ai[Mfrili(ntr 
ri6i»3^ *00 ento 'eriMfe waittoft,pMfalwlfiL'toiitog.,)w<luri^ 
yae^tlto aem«ywpw>toto(hto'th»'»titl» «aaii nli lpi. - Hbmmt 
constototoito »o![lr v<ag' W- HRtoY ef ffle< Sm-tf 

tonnrtto 

gtoert»>frwoMri#edtoftosaMii).frpa> «lMi<i«lkato.to tteatrilarik 
't^'O0pw«»'ri#e'eaa'fa 


Spottiswoode married diHii#*K to 

bishop of RpBs,.aud besides a daughter left ^ir lobn 

SpprasWuode to'Ifafadil to.Sjfe, piid Sfr 
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tke Court of Session, vsba was captured at tfie battle of Fhilip- 
haugh w 1645 and executed in 1^6. 


See the accounts prefixed to the first edition of Spottiswoode's 
History of Scotland and to that published by the Spottiswoode 
Society in 1851; also David C^Uderwood'si/Mf. 0/ tie Kirk of Scotland 
{r842-l849), ^ 

SPa'CnBWOOOE. william <1825-1883), English mathema- 
ticiaa and physicist, was bom in London on the nth of January 
i8(?5, His father, Andrew Spottiswoode, who was descended 
from an ancient Scottish family, represented Colchester in parlia¬ 
ment for some years, and in 1831 became junior partner in the 
firm of Eyre & Spottiswoode, printers. William was educated 
at Laleham, Eton, Harrow and Ballio! College, Oxford. His 
bent for science showed itself while he was still a schoolboy, and 
indeed his removal from Eton to Harrow is said to have been 
occasioned by an accidental explosion which occurred whilst he 
was performing an experiment for his own amusement. At 
HarroWihe obtained in 1842 a Lyon scholarship, andatf^ford 
in 1845 a first-class in mathematics, in 1846 the junior and in 
1847 ^ senior university mathematical scholarship. In 1846 
he left Oxford to ta.ke his father’s place in the business, in which 
he was engaged until his death. In 1847 he issued five pamphlets 
entitled MeditaUones analyticae. This was his first publication 
of original mathematical work; and from this time scarcely a 
year passed in wliich he did not give to the world further mathe¬ 
matical researches. In 1856 Spottiswoode travelled in eastern 
Russia, and in i860 in Croatia and Hungary; of the former 
expedition he has left on interesting record entitled A Taran- 
tasse Jowney through Eastern Russia in the Autumn of 1856 
(London, 1857). In 1870 he was elected president of the London 
Mathematical Society. In 1871 he began to turn his attention 
to experimental physics, his earlier researches bearing upon the 
polanzation of light and his later work upon the eWrical 
discharge in rarefied gases. He wrote a popular treatise upon 
the former subject for the “ Nature ” Series (1874J In 1878 
he was elected president of the British Association, and in the 
tame year president of the Royal Society, of which he had been 
a fellow since 1853. He died in London of typhoid fever on the 
37th of June 1883, and was buried in Westminster Abbey. 


As a mathematician he occupied himsdi with many branches 
of his favourite science, more especially with higher algebra, includ- 
logthe theory of detenminants, with the general calculus of symbols, 
and with the application of analysis to geometry and mechanics. 
The following brief review of his mathematical work is quoted 
from the obituary notice which ^p^ed in the Proceedings of the 
Soyat Society (xxxviii. 34) : "The intpreating series of commu¬ 
nications on the contact of curves and surfaces which are con¬ 
tained in the Philosophical Transactions of 1862 and subsequent 
years Would alone accnuiit for the high rank he obtained as a 
mathematician. . . . The mastery which he had obtained over the 
mathematical symbols was so complete that he never shrank from 
tha use of expressions, however complicated—nay, the more com¬ 
plicated they were the more be seemed to revel in them—^provided 
they did nqt sin against the ruling spirit of dl his work—symmetry. 
To a mind Imbued with the love of 'mathematicai' symmetry the 
study d .determinants bad naturally every attraction. In 1851 
Mr fipottiswoode published in, the form of « jampfalst an account of 
some elementary theorems on the subject. This having fallen out 
of print, permission was sought by the editor oi Cfelle to reproduce 
it'ln the pages of that toumal. Mr Spottiswoode gramted the request 
aad’undertook to revise his work. The subject had, however, been 
sp .ffictensively developed in the interim that R proved necessary 
not , merely to revise it but eiitirdy to rewrite the work, which 
becathe A memoir of 116 pages. To tbls, the first elementary treatise 
on-rlMerafifiants, iitueh of the rapid devdopment of the subject is 
dhe. TMb effect of the study on Mr Spottiswoode's own mdhods 
was most seonounoed; there is scaredy a page of his mathematicai 
writings, that, does not bristle with determinants." His papers, 
numbering oVerToo, were published prilncipatlyin the Philosophical 
Transactions, Proeeedings of the RoyOl'Soetety, Quanierlyjoumai of 
itothsmatias, Sroetedings lof- the L<mdon:Mathenmlieol Sgeiely and 
Crette, mid one or,{two is the Comptes mdus of the Paris Academy; 
a list of them, arranged according to the several journals in which 
they, originally appeared, with short notes:upon the less familiar 
memoirs, is given in iWWrrs, xxvii. 599. : . 

' aK^TLVAH^' a^county of Virginia,' ,,U.S.A., so called 
after the fiwuly of,i^ttswood, or Spotswood (?.?.)»which, in the 
Colpbi^ exten^iye estates and tninet therein. It is 


bounded on the N. by the Rapidan and Rappahannockrivets and 
on the S. by the North Anna. It is celebrated as containing several 
of the most famous battlefields of the Civil War—Fredericks¬ 
burg, Chaneellorsville, the Wilderness, and particularly that of 
Spottsylvania Court House, where the armies of Grant and Lee 
contended for nearly two weeks (May 8-21,1864). The battles 
of Chaneellorsville, Wilderness and Spottsylvania are descried 
in the article Wildekness. 

SPOUSE ( 0 . Fr. espous, mod. ipoux, espouse, ipouse, Lat. 
sponsus, sponsa, a betrothed or promised man or woman, from 
spondere, to promise), a husband or wife, properly one promised 
or betrothed to another in marriage. 

SPRAT, THOMAS (1635-1713), English divine, was bom at 
Beaminiiter, Dorsetshire, and educated at Wadham College, 
Oxford, where he held a fellowship (1657-1670). Having taken 
orders he became a jjrebendary of Lincoln in 1660. In the pre¬ 
ceding year he had gained a reputation by his poem To the Happie 
Memory of the most Renowned Prince Oliver, Lord Protector 
(London, 1659), and he was afterwards well known as a wit, 
preacher and man of letters. His chief prose works are the 
Observations upon Monsieur de Sorbier’s Voyage into England 
(London, 1665), a satirical reply to the strictures on Englishmen 
in Samuel de SorbiArc’s book of that name, and a History of the 
Royal Society of London (London, 1667), which Sprat had helped 
to found. In 1669 he became canon of Westminster, and in 
1670 rector of Uffington, Lincolnshire. He was chaplain to 
Charles II. in 1676, curate and lecturer at St Margaret’s, West¬ 
minster, in 1679, canon of Windsor in i68i, dean of Westminster 
in 1683 and bishop of Rochester in 1684. He was a member of 
James II.’s ecclesiastical commission, and in 1688 he read the 
Declaration of Indulgence to empty benches in Westmin'tcr 
Abbey. Although he opposed the motion of 1689 dedaring the 
throne vacant, lie assisted at the coronation of William and 
Mary. As dean of Westminster he directed Wren’s restoration 
of the abbey. He died on the 20th of May 1713. 

SPRAT, a marine fish {Clupea spraitus), named “ garvie ’’ in 
Scotland, one of the smallest species of the genus Clupea or 
herrings, rareljr exceeds 5 in. in length, and occurs in large shoals 
on the Atlptic coa.sts of Europe. Sprats are very often con¬ 
founded with young herrings, which they much resemble, but 
can always be distinguished by the following characters: they 
do not possess any teeth on the palate (vomer), like herrings; 
their gill-covers are smooth, without the radiating striae which 
are found in the shad and the pilchard; the anal fin consists of 
from seventeen to twenty rays, and the lateral line of forty-seven 
or forty-eight scales. iTie ventral fins are slightly anterior to 
the origin of the dorsal fin; and the spine consists of from forty'-' 
seven to forty-nine vertebrae. The sprat spawns in the ojpen 
sea from February to May and is only occasionally captured 
in the ripe condition. Its eggs are buoyant and ^lapc and 
easity recognized. Hie sprat is one of the more important food- 
fishes on account of the immense numbers which are cau^t when 
the shoals apprqaqh the coasts. They are somewhat capricious, 
however, as regards the place and time of their mpearance, the 
latter falling chiefly in the first half of winter. They are caught 
with the seine or with the bag-net in the tideway. Lar^ 
quantities ore consumed fresh, but many are pickled or smoked 
and others prepared like anchovies. Frequently tiie cr^ures 
are so large that the fish can be used os manure only. 

SPRATT, THOipS ABEL BRIMAGB (1811-1888), English 
vir^admird, hydrographer and geologist, was burn at Ea-rt 
Tei^mouthi on the iitii'of May 1811. He was the eldest Son 
of Commander James Spratt, R.N., and entered the navy in 
1827. He was attached to the surveying branch, and was 
engaged almost continuously imtil 1863 in surveyifig the 
Mediterranean. As cooimanaer of the “ Spitfire " he render^ 
distinguished sersnee iri the BMck Sea durii^i the Crimean War, 
and was appointed HB. in 1855. At ah earlier date he was 
associated with Edward Forbes, then naturalist to the **Beiie6n,’' 
and during the years 1841-^1843 thty made observations on the 
bathymetrical distiteribn of mkrinb-Iife. TQ Forbes he wfis 
^Kcudiy indebted for his interest in natural histoty and geblhgy. 
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and together they published Trasels in Lycia, Gfc, (1847). Spratt 
investigated the caves at Malta and obtained remains of the 
pigmy elephant (Elephas mditmsis), which was described by 
Dr H. Falconer. He investigated the geology of several Greek 
islands, also the shores of Asia Minor, and ma^ detailed observer 
tions on the Delta of the Nile. He was especially distinguished 
for his Travels and Researches in Crete {2 vols., 1865), in which 
he ably described the physical geography, geology, archaeo¬ 
logy and natural history of the island. He was commissioner 
of fisheries from i866 to 1873; and acting conservator of 
the Mersey from 1879 until the close of his life. He died at 
Tunbridge Wells on the 10th of March i888. 

8 PRBCKELB, CLAUS (1828-1908), American capitalist, 
was born in Darmstadt, Hanover, in 1828. In 1846, to escape 
army service, he emigrated to the United States and became a 
grocer. In 1856 he removed from New York City to San 
Francisco, where he set up as a grocer, then a brewer, and later 
a sugar refiner. He gradually obtained control of most of the 
sugar refineries on the Pacific coast; he was able to undersell his 
competitors because he bought his raw sugar in Hawaii, where 
he purchased large plantations and contracted for the produce 
of others. He built a large refinery in Hawaii, and his influence 
with the Hawaiian government was for a time paramount. 
By financing the Pacific Steamship Company he was able to 
reduce the freight charges on his sugar, and he also introduced 
various improvements in the methods of manufacture. It was 
he who built the railway from Salinas to San Francisco, by 
buying which the Atchison, Topeka & Santa F6 first made a 
through line into San Francisco. Spieckels died in San Francisco 
on the 26th of December 1908. His eldest son, John Diedrich 
Spreckels (b. 1853), became proprietor of the San Francisco 
Morning Call and succeeded to his father’s steamship interests; 
and another son, Rudolph Spreckels (1873- \ became 

president of the First National Bank of San Francisco. 

SPREE, a river of Prussia, Germany, rising in the district of 
Upper Lusatia, in the kingdom of Saxony, close to the Bohemian 
frontier, and flowing nearly due north past Bautzen, Spremberg 
and Cottbus, dividing between the first two towns for a time 
into two arms. Below Cottbus the river splits into a network 
of channels, and swings round in a big curve to the west forming 
the peculiar marshy region (30 m. long and 3 to 6 m. wide) 
known as the Spreewald. Having returned to its predominant 
direction, it turns W.N.W., and piassing Fiirstenwalde and 
Kopenick threads Berlin in several arms, and joins the Havel 
at Spandau. Its length is 227 m. of which iia are navigable; 
the area of its drainage basin is 3660 so. m. It is connected 
with the Oder by the Friedrich Wilhelm or Mullrose Canal 
made in 1862-1868, which is 17 m. long, and by the Oder-Spree 
Canal, made in 1887-1888, and with tte Havel by the Berlin- 
Spandau Navigation Canal, 5} m. long, and by the Teltow Canal 
completed in 1905. 

SPREEWALD, a district of Germany, in the Prussian province 
of Brandenburg, a marshy depression of the middle Spree valley, 
extending to some 106 sq. m., its length being 27 m. and its 
width varying from 1 to 7 m. It owes its marshy character 
to the river Spree, which above Ltibben splits into a network 
of over two hundmd arms, and in seasons of flood generally 
over&ws considerable portions of the region. In the parts 
which are especially liable to inundation, as, for example, the 
villa^ of Lehde, Leipe and Burg, many of the homesteads 
are bi^t each on a little self-contained island, approachable 
in summer only by boat, and in winter over the ice. In spite 
of its marshy character the Spreewald is in part cultivated, in 
part converted into postura^, and almost everywhere, but 
more especially in the lower districts, wooded like a park, the 
piedomi^t trees being willows. Fishing, catde-bre^ing 
and the growing of vegetables, mors particularly small picklmg 
cucumbers, ore the chief occupations of the people, about 
30,000 in all. In great part they are of Wend^. Uood, and 
th^h the majority have been gennauized, there is a small 
residue who teve futhfuUy preserved their national speech, 
customs, and their own peculiar styles of dress. The attractive 


blending of wood and water makes the Spreewald in summer a 
resort of the people of the Prussian capital, but also in winter 
the district is largely visited by people bent on skating, sle^hing 
and other winter pastimes. The ^ef town is Lubbw, 45 ro. 
south from Berlin on the railway to Gdrlitz. 

See W. von Schulenburg, Wendische Volhssagen und GebrdacHe 
aus dem Spreewald (Leipzig, 1880); Kiihn, Der Spreewald und seine 
Bewokner (Cottbus, i88g); and Braunsdorf, SpreewiM/<Arten 
(Lbbbenan, 1901). 

SPREMBERG, a town of Germany, in the Prussian province 
of Brandenburg, situated partly on an iskuid in the river Spree 
and party on the west bank, 76 m. S.E. of Berlin by the railwav 
to Gkirlitz. Pop. (1905), 11,188. There are a Roman Cathohe 
and two Evangelical churches, a pilgrimage chapel, dating from 
1100, a ducal chiteau, built by a son of the elector John George 
about the end of the 16th century (now utilized as government 
offices), classical, technical and commercial schools and a 
hospital. It carries on considerable manufactures of woollen 
cloth. 

SPREH6EL, KUkT (1766-1833), German botanist and physi¬ 
cian, was bom on the yd of August 1766 at Bodelkow in Pome¬ 
rania. His uncle, Cluristian Konrad Sprengel (1750-1816), is 
remembered for his studies in the fertilization of flowers by 
insects—a subject in which he reached conclusions many years 
ahead of his time. His father, a clergyman, provided him with 
a thorough education of wide scope; and the boy at an "early 
age distinguished himself as a linguist, not only in Latin and 
Greek, but also in Arabic. He appeared as on author at the 
age of fourteen, publishing .a small work called Anleitung zur 
Botanik fiir Frauenzimmer in 1780. In 1784 he began to study 
theology and medicine at the university of Haile, but soon 
relinquished the former. He graduated in medicine in 1787. 
In 1789 he was appointed extraordinary professor of medicine 
in his alma mater, and in 1795 was promoted to be ordinary 
professor. He devoted much of his time to medical work and 
to investigations into the history of medicine; and he held a 
foremost rank as an original investigator both in medicine and 
botany. Among the more important of his many serviow to 
the latter science was the part he took in awakening and stimu¬ 
lating microscopic investigation into the anatomy of the tissues 
of the higher plants, though defective microscopic appliances 
rendered the conclusions arrived at by himself untrustworthy. 
He also made many improvements in the detaib of both the 
Linnaean and the “natural” systems of classification. He 
died of an apoplectic seizure at Halle on the 15th of March 

1833- 

Sprengel’s more importot works were: Beitrige zur Gesehiehteiis 
Pulses (1787); Galens Fieberlekre (1788); Afologie des Hippokrates 
(1789); Versuch eiuer pragmaHseken Gesehiem der ArsmikuMde 
(1792-1799); Handbuck der Patkologie (1795-1797)! Jnstituiiones 
medicae ifi vols., 1809-1816); Gesekickte der Meaiein (completed in 
1830); Aniigu^atum botamcarum specimen (1798); Hisloria rei 
herbariae (1807-1808); Anleitung zur Kenntniss der GewicHse 
(1802-1804; and again 1817-1818); Gesekickte der Botanik (1817- 
1818); Von dem Bern und der Natur der Gewichse (l8ia); Flwa 
kalensis (1806-1815 ; and in 1832); Species umbelliferarum nuMW 
cogniiae (1818); Neue Bntdeckung im eansen Umfang der Pgaruen- 
kunde (1820-1822). He edited an edition of Linnaeus's SysSsma 
vegetabllium in 1824 and of the Genera plantarum in 1830. A list 
of his botanical papers from 1798 onwards will be found is the 
Royal Society's Catalogue 0/ Scientifie Papers. 

8PRE10ER, JAKOB (fi. 1500), the Dominican inqtusitor of 
Cologne, who with Heinrich Kramer (iastitor) published 
MaUeus mdeficarum or Hexenhatimer, the standard textbo^ 
on witchcraft, espedaUy in Germany. The book gives (t) 
evidences of witchcraft; (2) rules for discovering it; (3,) 
proceedings for punishment. . 

SPi^OTPORTEM, GORAR piAORUK Comm (i74o-xai9), 
Swedish and Russian politidan, youngw brother ai Jakob 
Magnus Spreng^rten, entered the anny and rose to tiie rank 
of captam during the Seven Vears’ War. He assisted 
brothv in the revolution of 177a;, and in 177^ was maden colonel 
and biigadio: in east FSnland. Here he distinguished himself 
grerty as an organizer ondndministTator. The militBiy school 
which beifoundsd at Brahelinnd subsequently became a state 
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m^itution. Irritable and suspicious like his brother he also 
came to the conclusion that his services had not been adequately 
appreciated, and the flattering way in which he was welcomed 
by the Russian court during a visit to St Petersburg in 1779 
still further incensed him against the purely imaginary ingrati¬ 
tude of his own sovereign. For the next two years he was in 
the French service, returning to Finland in 1781. It was now 
that he first conceived the plan of separating the grand duchy 
from Sweden and erecting it into an mdependent state under 
the protection of Russia. During the riksdag of 1786 he openl)- 
opposed Gustavus III., at the same time engaging in a secret 
and treasonable corrcspondenc.e writh the Russian ministers 
with the view of inducing them to assist the Finns by force of 
arms. In the following year, at the invitation of Catherine II., 
he formally entered the Rassian service. When the Rus.so- 
Swedish War of 1788-90 began, Sprengtporten received the 
command of a Russian army corps directed against Finland. 
He took no direct part in the Anjala conspiracy (see Sweden : 
History), but urged Catherine to support it more energetically. 
Ills own negotiations with his fellow countrymen, especially 
after Gustavus III. had brought the Finlanders back to their 
allegiance, failed utterly. Nor was he able to serve Russia 
very effcclivcly in the field, for he was seriously wounded at 
the battle of Parosalroi (1790). At the end of the war, indeed, 
his position was somewhat precarious, as the High Court of 
Finland condemned him as a traitor, while Catherine regarded 
him as an incompetent impostor who could not perform his 
promises. For the next five years, therefore (1793-1798), he 
thought it expedient to quit Russia and live at Tdplitz in 
Bohemia. He was re-employed by the emperor Paul who, in 
1800, sent him to negotiate with Napoleon concerning the 
Maltese Order and the interchange of prisoners. After Paul’s 
death Sprcngi porten was again in disgrace for seven years, 
but was consulted in 1808 on the eve of the outbreak of hos¬ 
tilities with France. On the ist of December 1808 he was 
appointed the first Rus.sian governor-general of Finland, with 
the title of Count, but was so unpopular that he had to resign 
his post the following year. The last ten years of his life were 
lived in retirement. 

See Finska Tidskrift (Helsingfors, 1877-1889); and Stmsha 
Letteratursdltsliapets i Finland fdrhandlingar (Hdsingfors, 1887). 

(R. N. B.) 

.SPRENGTPOH'TEN, JAKOB MAGNUS (1727-1786), Swedish 
soldier and politician. In his twelfth year he chose the pro¬ 
fession of arms, and served his country with distinction. The 
few and miserable triumphs of Sweden during the Seven Years’ 
War were due almost entirely to young Sprengtporten, and he 
emerged from it with a lieutenant-colonelcy, a pension of £20, 
and the reputation of being the smartest oflicer in the service. 
Sprengtporten, above all things a man of action, had too hearty 
a contempt for “ Hats ” and “ Caps ” to belong to either. He 
regarded the monstrous system of misrule for which they were 
primarily responsible with indignation, made no secret of his 
sentiments, and soon gathered round him a band of young 
officers of strong royalist proclivities, whom he formed into a 
club, the so-called Svensha BoUm (Sweden’s groundwork). 
■The club was suf^ressed by the dominant “ Caps,” who also 
sought to ruin Sprengtporten financially by inciting his tenants 
in Finland to teing actions against him for alleged extortion, 
notin the ordinary courts but in the Rik.s^ itself,where Sprengt- 
portw’s political adversaries would be his judges. The enraged 
Finnislt'colonel thereupon approached Gustavus III. with the 
fg-oject of a revolution against their common enemies, the 
“ Caps.” It was to begin in Finland where Sprengtporten’s 
regiment, the Nyland dra)motts, was stationed. He undertook 
to seize the impregnable fortress of Sveeborg by a coup de nutin. 
The sttbmission of the whole grand duchy would be the natural 
consequence erf such a success, and, Finland mice secured, 
Sporenglporten proposod at tire head <rf his Finns to embark for 
Sweden, meet the king and fais friends near Stockhoim, and 
surpnsmthe capital by a bight attack. This plan, subsequently 
enloiged by a suggestion oii a fellow plotter, J. £. Toll (gM.), 
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was warmly approved of by the king. On the 22nd ot July 
1772 Sprengtporten left Stockhoim. On the 9th of August 
he reached Helsingfors. On the i6th he persuaded the fortress 
of Sveaborg to submit to him. Helsingfors followed the example 
of Sveaborg. A week later all Finland lay at the feet of the 
intrepid colonel of the Borg 4 dragoons. By the 23rd of August 
Sprengtporten was ready to re-embark for Stockholm with 780 
men, but contrary winds kept him back, and in the meantime 
Gustavus III. himself had carried out his revolution unaided. 
On his return to Sweden, however, Sprengtporten was received 
with the greatest distinction and made a lieutenant general and 
colonel of the guards. He was also appointed the president 
of a commission for strengthening the defences of Finland. But 
Sprengtporten was still dissatisfied. He could never forgive 
Gustavus for having forestalled the revolution, and his morbidly 
irritable and suspicious temper saw slights and insults in the 
mast innocent conjunctures. His first quarrel with Gustavus 
happened in 1774 when be refused to accept the past of coni- 
mander-in-chief in Finland on the eve of a threatened war with 
Russia. The king good-naturedl)' overlooked his outrageous 
insolence on this occasion, but the inevitable rupture was only 
postponed. A most trumpery affair brought matters to a head. 
Sprengtporten had m.sulted tl>e guards by giving precedence 
over them at a court-martial to some officers of his own dragoons. 
The guards complained to the king, who, after consulting with 
the senate, mildly remonstrated witli Sprengtporten by letter. 
Sprengtporten thereupon tendered his resignation as colonel 
of the guard, and at a personal interview with Gustavus was so 
violent and insolent that anything like agreement between them 
became impossible. Sprengtporten was haunted by the fixed 
idea that the jeunesse dorie of the court was in league with his 
old enemies to' traduce and supplant him, and not all the for¬ 
bearance of the king could open his eyes. He received u 
pension of £2400 a year on his retirement, and was allowed the 
extraordinary privilege of a guard of honour as long as he 
lived. Nevertheless, to the end of his career, he continued to 
harass and annoy his long-suffering benefactor with fresh 
impertinences. 

See R. N. Bain, Gustavus III. and his Contemporaries, vol. i. 
(London, 189.5); C. Julin, Gustavus III. ocH J. M. Sprengtporten, 
sv. Hist. Tid. (Stockholm, 1903). (R. N. B.) 

SPRING (from “to spring,’’ “to leap or jump up, ’ “burst 
out,” O. Eng., springan, a common Teut. word, cf. Ger. springen, 
possibly allied to Gr. a-iripxs<r6ai,'ta move rapidly), primarily the 
act of springing or leaping. The word is hence applied in various 
senses: to the season of the year in which plant life begins 
to bud and shoot; to a source of water springing or welling 
up from below the surface of the earth and flowing away as a 
stream or standing in a pool (see Water Supply); or to an elastic 
or resilient body or contrivance for receiving and imparting 
mechanical power. The most common form in which springs in 
this last sense are made is that of a spiral coil of wire or narrow 
band of steel. There are many uses to which they are put, 
e.g, for communicating motion, as in a clock or watch {qq.v.), 
or for relieving concussion, os in the case of carriages (q.v.). 

SPRINGBUCK, or Springbok (i 4 »ri<iforriu euchon),«o aberrant 
South African gazelle inhabiting the country south of the 
Zambezi, but ranging north-westwards to Mossamedes. In the 
more settled parts of Cape Colony, the Transvaal and the Orange 
Free State it now only exists within the enclosures of the 
large farms, and con hwdly be said to be any longer truly wild. 
Both sexes carry lyrate horns; the shoulder-height of an adult 
male is about 30. m., and an average pair of horns measures 
r4 in. along the curve; in the femirie the horns are more slender. 
The general colour above is reddish fawn, separated from the 
white of the under-parts by a dark bwd on the flanks. Along 
the middle of the hmda half of the is a line of long erectile 
white hairs, forming the “fan,” continued down ovor the 
rump; in repose this is cimcealed by ^e surrounding hair,but is 
conspicuously displayed irfaen the animal takes the ^geat leaps 
from which it derives its popular name. The pmiodtcal migra* 
tions of springbuck ore well known, and tho^h'tke tredts are 
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small compared with those of about 1850, ti>ey still include very 
large herds. In 1896 there was a great trek, and about then 
in the north of Cape Colony a herd was seen which was estimated 
at 500,000 head. 

SPRINGER, ANTON HEINRICH (1825-1891), German writer, 
was born at league on the 13th of July 1825 and was educated 
at the university of his native city. Taking an interest in art, 
he visited Munich, Dresden and Berlin, and spent some months 
in Italy; afterwards he settled at Tubingen and in 1848 he 
returned to Prague and began to lecture at his own university 
on the history of the revolutionary epoch. The liberal tone 
of these lectures brought him into disfavour with the ruling 
authorities, and in 1849 he left Bohemia and passed some time 
in England, France and the Netherlands. In 1852 he settled 
at Bonn, where he lectured on art and became a professor in 
1859; in 1872 he went to the university of Strassburg and in 
J873 to Leipzig. As a journalist and a publicist Springer 
advoca.ted the federal union of the states ruled by the Austrian 
emperor, and a.sserted the right of Prussia to the headship of 
Germany; during the Crimean War he favoured the emancipation 
of the small states in the south-east of Europe from Turkish 
supremacy. After many years of feeble health, he died at 
Ixiipzig on the 31st of May 1891. 

Springer is known as a writer Iwrth on history and on art. In the 
former connexion his most important work is his Geschichte Oesler- 
reick^ seti dem maner h'rieden (Leipzig, 1863-1865), which has been 
Uanslaied into Czech (Prague. 1867). His other historical works 
are: Geschichte des RevolidionszettalUrs (Prague, 1840); Oesterreich 
nach dcr Revolution (Ih-aguc, 1850); Oesterreich, Preussen und 
i)c«tsfA/0Bd(Pragne,i85i); Pom im xiti. /a/if*«»(iert (I-eipzig,i856); 
and ProtokMe des Verfccssungs-Ausschusses tm oesterreichischen Rmch- 
stage iS4S~tS4if (Leipzig, 1885). His principal works on art are : 
Heukunst des christlichen Mittelalters (Bonn, 1854); the valuable 
Handbuch der Kunstgeschichte (7th ed., Leipzig, 1906), a revii^d 
edition of his Grundziige der Kunstgeschichte (Leipzig, 1887-1888); 
Geschichte der bildenden KUnste im seix. Jahrhundert (Leipzig, 1858); 
under aus der neucren Kunstgeschichte (Bonn, 1867, and again i88<)); 
Rafjaet und Michelangelo (Leipzig, 1877 and 1885); and Die Kunst 
des xix. Jahrhunderts (T.eipzig 1880-1881). Springer wrote two bio- 
graphics; FHedrich Chfistoph Dahlmann (Leipzig^ 1870-1872), and 
Albrecht Durer (Berlin, 1892); and was responsible for the German 
edition of Crowe and Cavalcaselle's Lives of the Early Flemish I’ainters, 
which was published at Leipzig in 1875. His book of rcminiscencra, 
Aus meinem Leben (Berlin, 1892), containing contributions by 
G. Frcytag and H. Janitschek. was edited by his son Jaro Springer 
(b. 1856), who is also known as a writer on art. 

SPRINGER (Fr. rein), the tenn given in architecture to the 
stone from which an arch springs (see Arch); in some cases this 
is the stone resting on the impost or capital, the upper surface 
of which is a plane directed to the centre of the arch. In 
vaulting, however, where the lower stone_ of the arch or rib 
is laid in horizontal courses, so as to bond it well into the wall, 
constituting a system of construction known in France as the 
las-de-charge, the springer may be considerably higher. The 
term is sometimes applied to the lowest stone of a gable. 

SPRINGFIELD, the capital of Illinois, U.S.A., and the county- 
scat of Sangamm county, on the Sangamon river, in the central 
part of the state. Pop. (1890), 24,963; (1900), 34,159, of whom 
4654 were foreign-born (1940 Germans, 1106 Irish and 499 
English) and 2227 negroes; (1906, estimate), 38,933. Land 
area (1906), 7-07 sq. m., of which 3-37 sq. m. had been annexed 
since 1890. It is served by the Baltimore & Ohio South-Western, 
the Chicago & Alton, the Chicago, Peoria & St Louis, the Illinob 
Central, the Wabash, and the Cincinnati, Hamilton & Dayton 
railways, and by inter-urbah electric lines. The city has a 
park and a boulevard system; the principal parks are Washington, 
Lincoln, Reservoir and Mildred. The chief public building 
is the state capitol (built in 1868-1888 at a cost of about 
$4,500,000), in the form of a Greek cross, witti porticoes of granite 
and a dome 361 ft. high. It is the fifth state capitol of Illinois 
and the second erected in Springfield. Other prominent build¬ 
ings are the Supreme Court building, the county court-house 
(the old state capitol, finished in 1853), the city-hall, the state 
arsenal, the high school and the public library. In Oak Ridge 
cemetery, adjacent to die city, is the lincoln monument, erected 
over Abrstom Lincoln’s grave with funds raised throughout 
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the country by a Lincoln Monument Association. It was 
designed by Larkin G. Mead, and consists of a granite obelisk 
121 ft. above the centre of a mausoleum, which is 119J ft tong 
and 72i ft. wide, and in which there are six crypts for the burial 
of members of Lincoln’s family, and a memorial ball, a museum 
of Lincolniana. Around the foot of the obelisk (besides an 
heroic statue of Lincoln) are four groups of figures in bronze, 
symbolizing the army and navy of the United States. The 
monument was completed and dedicated in 1874, was transferred 
to the state in 1895, and restored and in large part rebuilt in 
1899-1901. Lincoln’s home (erected in 1839 and bought by 
Lincoln in 1844) in Springfield is well preserved by the state. 
In the city are the state libr^ (1842), the state law library 
(1839), the Illinois historical library (18^), of which the state 
historical society (1903) is a department, and the Illinois 
Supreme Court library; several edu^tional institutions, 
including Concordia-Seminar (Evangelical Lutheran), the 
Ursuline Academy (Roman Catholic), and the Academy of the 
Sacred Heart (Romcn Catholic); the Springfield Hospital 
(1897; Lutheran), and the St John’s Hospital (1875; under 
the Sisters of St Francis), two orphanages, two homes for aged 
women, and a sanatorium; the permanent grounds of the state 
fair (157 acres), and a state rifle range and militia camp-ground 
(160 acres). Springfield is a trading and shipping centre for 
a prosperous agricultural region, and ships large quantities 
of bituminous coal from the immediate vicinity. The Wabash 
and the Chicago, Peoria & St Louis railways have large repair 
shops here. Among the manufactures are agriculture imple¬ 
ments, watches and watdh material—the Illinois Watch 
Company has a large factory here—lumber, flour, foundry and 
machine-shop products, automobiles, shoes and boilers. The 
total value of the factory product in 1905 was $5,976,637 
(67 2 % more than in 1900). The first settlement was made in 
1818. In 1821 the place was chosen to be the county-seat 
of the newly created ^gamon county and was named Spring- 
field. In 1823 it was platted, and was named Calhoun in honour 
of John C. Calhoun, but this name was not popular and the 
former name was soon restored. Springfield was incorporated 
as a town in 1832 and chartered as a city in 1840. In 1837 
the'state legislature passed a bill making Springfield the capital, 
and in December 1839 the legislature first met here. 

SPRINGFIELD, a city and the county-seat of Hampden 
county, Massachusetts, U.S.A., about 99 m. W. by S. of Boston 
and 26 m. N. of Hartford, Connecticut, on the east bank of the 
Connecticut river. Pop. (1800), 2312; (1850), 11,766; (1890), 
44,179; (1900), 62,059, of whom 14,381 were foreign-bom (5462 
Irish, 2474 ^ench Oinadians, 1144 En^itii-Canadians, 1321 
English), 33,710 were of foreign parentage (either parent foreign- 
born), and 1021 were negroes; (1910, census), 88,926. Spring- 
field is served by the Springfield division of the New York & 
New England, the Hartford division Of the New Yoik, New 
Haven & Hartford, the Connecticut River division of the Boston 
& Maine, and the Athol division and the main line of the Boston 
& Albany railways, and by interurban electric railway lines. 
The river is aossed here by four large bridges. The area of 
the city, which until 1852 was a township, is 38'53 sq. m. In 
its exireme eastern part is the small village of Sixteen Acres; 
north-west of the main part of the city on the Connectimt 
river is another village, Brightwood (on the Boston & Maine 
railway), and on the Chicopee river, north-east of the business 
part of the city, is the village of Indian Orchard, served by 
the Athol division of the Boston fit Albany railway. 

The city contuHs many public and private buildings of 
arehitectnral importance. Among these are some of the earto 
works of H. H. Ridiardson, such as the Goint House, the Union 
railway station (1889), the Churdi of tiie Unity on State StiMt, 
and the North wngregational Church. ■ Among other buddings 
are; Christ Chnnai (Protestant Episcopal) St Michaelli Cathe¬ 
dral (Roman Catholic), the South Congregational Chinch, the 
Memorial Church, and the Cfanrch of the Saored Heart; the 
Art Museum (i 8 w-*« 9 ^)> contains the -Geotge Walter 

Vincent Smith art collection and an art library; the Horace 
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Smith Hall of Sculpturej the Museum uf Natural HLstoiy 
(1898), organized in 1859; a group of municipal buildings, with 
a tower 370 ft. high and a large auditorium; a government 
building (1891) containing the post office and custom house, 
tlw Hampden Gjunty Hall of Records, the City Liteary with 
j 75,000 volumes, and two branch libraries given by Andrew 
Carnegie; a state armoury, and the business buildings of the 
Sprin^eld Fire & Marine Insurance Company, the Union Trust 
(x>mpany, and the Institution for Savings. The Public Library, 
the Art Museum, and the Museum of Natural History are 
controlled by the City Library Association, organized in 1857. 
In the city are a government arsenal and armoury. The arsenal 
was established by the Continental Congress during the War of 
Independence and began to be used as a repository for arms and 
ammunition about 1777. The armoury, in the midst of a park 
on Armory Hill iitunedialely east of the railway station, was 
established in 1794. Here the famous Springfield mu.skets 
used by the Federal forces during the Civil War were manufac¬ 
tured (800,000 liaving been made during that struggle) and it 
is still the principal manufactory of small arms fur the United 
States army. Springfield has a good system of parks (under a 
board of park conunissioners) with a total acreage of 550 
acres. Forest Park (464 acres), in the southern pit of the 
city, is the largest and most attractive; it contains a good 
zoological collection, and in its ponds is one of the finest collec¬ 
tions in America of lotus plants and Oriental aquatic flora; 
at its southern entrance is a monument to President McKinlev 
by Philip Martiny. In Merrick Park, adjoining the City 
Library, there is St Gaudens’s famous statue of “ The Puritan,” 
commemorative of Deacon Samuel Chapin, one of the early 
■settlers of the city. In Court Square are a statue of Miles 
Morgan (1616-J699), an early settler, by J. S. Hartley, and a 
monument in memory of the soldiers and sailors of the Civil 
War. In Carew Triangle in the northern part of the city is a 
monument in honour of soldiers of the Spanish-American War. 
In the suburbs of the city is Hampden Park, once a famous 
race track. There are two large cemeteries, in one of which 
are buried many of Springfield’s famous men, including Samuel 
Bowles and J. G. Holland, whose grave is marked by a medallion 
by St Gaudens. Among the hospitals are the Mercy Hospital 
(1896, under the Sisters of Divine Providence), the Wesson 
Memorial (formerly Hampden Homeopathic) Hospital (1900), 
the Wesson Maternity Hospital (1906), and the Sprin^eld 
Hospital (1883). The Springfield public school system is 
excellent, and in addition to the regular high school there 
are a tecimical high school, a vocational school, and a kinder¬ 
garten training sctol. Other schools in Springfield are : the 
training school of the International Young Men’s Christian 
Association (1885); the American International College, estab¬ 
lished in Lowell (1885) as the French-American College for 
the education of French-Canadians, and now working among 
various immigrant races; and the MacDuffie school (1890) and 
the Elms (1866), both schools for girls. 

Springfield is noted for the diversity of its industries. ' In 
1905 the capital invested in manufacturing establishments 
was' $34,081,099, and in the value of its factory products 
($35,^0,350, not including those of the U.S. Arsenal; 43-4 % 
more than in 1900) Springfield ranked ninth among the 
cities of Massachusetts, .Tltt largest single item in point of 
value was the product i(i$3)0!S3,oo8) of the slaughtering and 
meat-packing establishinents. Other important products were 
foundry and maihine-shop products ($1,749,054); paper goods 
($1,4811437, not including envelopes, which had an additional 
value uf almost $700,00^; cars, automobiles, firearms (besides 
the Federal araenal there is the Smith & Wesson revolver 
factory); and printing and pubbshing(f 1,165,544). 

The principal newspapers are the Sprin^dd RepMican 
(Independent; weekly, 1834; morning, J^), one of the most 
able and influential journals in New England, which since its 
establishment by Samuel Bowles (g.».) has been the property 
of the Bowles family; ther£ 7 «io«(Republican; morning, evening, 
ud weddy; 1864); the Deify Ntm (Dunoccatic; 1880); and 


the Springfield Homestead (tri-weekly; 1878). The New England 
Homestead (weekly; published by the Orange Judd Company), 
Farm and Home, a semi-monthly, and Good Housekeeping, a 
monthly (published by the Phelps Publishing Company), and 
the Kindergarten Review (monthly, published by &e Milton- 
Bradlcy Company, who publish other educational matter) are 
important periodicals. 

The city is governed by a mayor, a board of aldermen (one 
from each of eight wards), and a common council of eighteen 
members (two or three from each ward, according to population), 
elected in December every other year. The city owns and 
operates the waterworks. 

Springfield was founded in 1636 by a company of settlers 
from Roxbury led by William Pynchon (1590-1662). Pynchon, 
who had been one of the original patentees of the Mas.sachusetls 
Bay Colony, was dissatisfied with the government of Roxbury, 
of which he had been a founder. On a trip to the Connecticut 
valley he selected a spot for a new colony which should have a 
limited membership and in which his ideas as to government 
might be put into execution. Accompanied by a dozen families 
he removed thither early in 1636. The settlers found there 
a settlement of Agawam Indians (proliably allied with the 
Pacomtuc), and the settlement was at first known as Agawam. 
For some time the political affiliation was with the Coimccticut 
river towns in Connecticut, but later the authority of the Massa¬ 
chusetts general court was recognized. In 1640 the name was 
changed to Springfield, after the native place of William Pyn¬ 
chon in Essex, England. For several years Pynchon was the 
dominating influence in the colony, ruling it with the power of an 
autocrat. In 1650 he published a tract (The Meritorious Price 
of Our Redemption) in which he attacked the Calvinistir doctrine 
of the atonement, and which was burned on Boston Common 
by order of the general court. He was removed from the 
magistracy and returned to England in 1652. In King Philip’s 
War Springfield was a centre of hostilities. In October 1675 
a force of hostile Indians, joined by the hitherto friendly Aga- 
wams, surprised the settlers, killed some of them, drove tLe 
others into the three fortified houses, and burned the remaining 
buildings. They were preparing to storm the fortified houses 
when they were in turn attacked and driven off by a force of 
militia. Springfield was somewhat out of the track of operations 
of the warfare between the French and English in America, as 
it was later in the War of Independence; but men from Spring- 
field served in all these conflicts. In 1777 the armoury was 
established and the place became an important raibtary supply 
d6p6t for the continental forces. In July of that year representa¬ 
tives of the New England States and New York met here in 
convention to consider plans of co-operation for meeting Bur- 
goyne’s invasion. During Shays’s rebellion there was a riot 
here in September 1786, and on the 35th of January 1787 the 
insurgent forces under Daniel Shays attacked the arsenal, but 
were dispersed by the mihtia under Brigadier-General William 
Shepard (1737-1817). Springfield remained little more than a 
large country market town until the completion of the Boston & 
Albany railway in 1839. From that time its growth as a railway 
and manufacturing centre was marked. Springfield was a 
strong abolition centre before the Civil War, and from here 
active plans were put in operation for sending material aid in 
the form of men and arms to the “ free state ” party in Kansas. 
The city was chartered in 1853. 

See H. M. Burt, First Century of tks History of Springfield (2 
vols,, Springfield, 1898-1899); J. E. Tower (ed.), Springfield, Present 
and Prospective (ibid., 190J); M. A.-Green, Springfield, i 6 jf>-iSSb 
(ibid., 1888); Moses King, Handbook of Springfield (ibid., 1884). 

SPRINOFIELDt a city and county-seat of Greene county, 
Missouri, U.S,A., in the S.W. part of the state* about 338 m, 
from St Louis. Pop. (1890), 31,850’; (1900), 33,367, of whom 
3368 were negroes and 1057 foreimi-born; (1910 c«isus), 35,301. 
It is served by the St Louis & San Francisco, the Missouri P^idfic, 
and the Kansas City, Clinton & Springfield railways. The city 
is pleasantly situat^ on the Ozark Dqpie, about 13W ft. above 
searlevel, b regularly laid out on an unduiating site^ a^ui has 
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attractive residential districts. The prinoipai building is that 
of the Federal government (1894), which is built of Indiana cut 
stone. Sprin^eld is the seat of Loretto Academy, of a state 
normal school, and of Drury College (co-educational; founded in 
1873 Congregationalists, but now undenominational), which 
comprises, besides the college proper, an academy, a conserva¬ 
tory of music and a summer school, and which in 1908-1909 had 
500 students. Near the city is the Academy of the Visitation 
under tlie Sisters of St Chantal. The municipal water-supply 
is drawn from springs 3 m. north of the centre of the city. There 
are four large private parks (340 acres) on the outskirts, and 
two municipal cemeto-ies—a Confederate cemetery, maintained 
by associations, the only distinctively Confederate burial 
ground in Missouri; and a National cemetery, maintained by 
the United States government. Springfield is one of the two 
chief commercial centres of this region, which has large mining, 
fruit, grain, lumber and livestock interests. The jobbing trade 
is important. Springfield ranks fourth among the manufac¬ 
turing cities of the state ; in 1905 the value of its factory pro¬ 
ducts was $5,293,315 (28-2 % more than in 1900). Flour and 
grist-mill products constituted in 1905 a third of the total; 
and carriages and wagons ranked next. The St Louis & San 
Francisco railway has large shops here. 

Springfield was settled in the years following 1829, and was 
laid out in 1833, though the public lands did not pass from the 
United States for sale until 1837. In 1838 and ^ain in 1846 
Springfield was incorporated as a town, and in 1847 was 
chartered as a dty; though government lapsed during much of 
the time up to 1865, when prosperous conditions became settled. 
At the opening of the Civil War, Springfield was one of the rao.st | 
important strategic points west of the Mississippi river. In 
1861-62 it was occupied or controlled a half-dozen times in 
succession by the Confederate and the Union forces, the latter 
retaining control of it after the spring of 1862. In the battle of 
Wilson’s Creek (August 10, 1861), fought about 10 m. .south of 
the city, and one of the bloodiest battles of the war, relatively to 
numbers engaged, a force of about 5500 Union soldiers under 
General Nathaniel Lyon was defeated by about 10,000 Con¬ 
federates under Generals Benjamin McCulloch (1811-1862) and 
Sterling Price. The other occupations and abandonments were 
unattended by serious conflicts in the immediate vicinity. In 
January 1863, after Springfield had been made an important 
Union supply post, it was attacked without success by a 
Confederate force of about 2000 men under General 
J. S. Marmaduke. The year 1870 was marked by the arrival 
of the first railway. In the same year North Springfield 
was laid out, and was incorporated as a town in 1870 and 
1871. In 1881 Springfield was chartered as a city of a 
hi|^» class, and in 1887 it absorbed North Sprmgfield. 
After 1902 the dty’s growth in population and in industries 
was very rapid. 

BPRMCFIELD, a city and the county-seat of Clark county, 
Ohio, U.S.A., at the confluence of Mad River and Lagonda 
Creek, about 45 m. W.S.W. of Columbus. Pop. (1890), 31,895; 
(1900), 38,253, of whom 3311 were foreign-bom (including 
1337 Gemian, 1097 Irish, and 308 Englisii) wid 4253 wwe 
negroes; (1910 census), 46,921. Springfield is served by the 
Qeveland, Cmcinnati, Chicago & St Louis; the Pittsburg, 
ancinnati, Chicago & St Louis; the Erie, and the Detroit, 
Toledo & Ironton railways,, and by an extensive inter-urban 
electric system. The older portion of the dty is in tlie narrow 
valley of Lagonda Creek, but from here the dty has spread 
over the higher and more undulating surface farther baA 
until it occupies an area of about SJ sq. m. Among the public 
buildings are the United States government building, tho 
□ark county court house, the City building (tfie first floor 
of which ‘is occupied by fhe city market,) Ae Warder public 
libmy (established 187a), which in 1908 contamed 25,0^ 
volumes; the dty hospital, and the dty prison and work- 
house. On hilk near the dty border are the Ohio state homes 
for the Masons, tiie Independent Order of Oddfeflows, Mid the 
Knights of Pythias. The dty park contains more than 250 


acres, and in 1908 the city adopted plans for an extensive park 
system. Femcliff cemetery is a picturesque burial-ground, 
dn a hill on the north side of the dty is Wittenberg College 
(Lutheran; 1845), which in 1909 had 33 instructors and 710 
students. Springfield is in a productive fanning region, and 
water power is provided by Lagonda Creek, so that manufac¬ 
tures cl«»ely related to agriculture have always been prominent. 
The value of the factory product in 1905 vms $13^654423, 
of which $4,051,167 was the value agricultural imple¬ 
ments, $2,914493 of foundry and machine-sh^ products, and 
$1,023,244 of flour and grist-mill products. The municipality 
owns and operates the waterworks. Natural gas is piped from 
Fairfield county. 

In 1799 Simon Kenton and a small party from Kentucky- 
built a fort and fourteen cabins near Mad River 3 or 4 m. 
beyond the present western limits of the city. Later in 
the same year Tames Demint built a cabin on a hill-side over¬ 
looking I^onda Creek. In 1801 he engaged a surveyor to 
plan a town here and soon after this the site of the Kenton 
settlement was abandoned. The new town was near the borfer- 
line that had been fixed between the Whites and the Indians, 
and the latter threatened trouble until 1807, when in a council 
held on a large hill in the vicinity, at which Tecumseh was the 
principal speaker for the Indians, peace was more firmly estab¬ 
lished. In 1818, when Clark county was erected, Springfield 
was made the county-seat. It was incorporated as a town in 
1827, and in 1850 it was chartered as a city. 

See E. S. Todd, A Sociological Study of Clark County, Ohio (Spring- 
field, 1904). 

SPRING-GUN, a device formerly in u.se against poachers 
and trespassers. Wires were attached to the trigger of a gun 
in such a manner that any one stumbling over or treading 
on them would discharge it and wound himself. _ Since 1827 
spring-guns and all man-traps are illegal in England, 
except within a house between, sunset and sunrise as a 
protection against burglars. Spring-guns are .sometimes used 
to trap wild animals. 

SPRINGTAIL, the common name of a group of small insects, 
so named from the presence of a pair of tail-like appendages 
at the end of the abdomen, which acts as a spring. \^en the 
insect is undisturbed these appiendages are turned forwards 
and held in position by a catch beneath the abdomen; but m 
case of alarm they are kicked forcibly downwards and back¬ 
wards, jerking the body into the air. This action may be 
rapidly repeated until a place of safety is reached. These 
insects usually live under fallen leaves, stones or the bark of 
trees, and sometimes occur in such quantities as to resemble 
patches of powder or dust. One qiecies {Podura aquatica) 
may be seen floating in this way in masses upion the surface of 
standing water. Another {Ackorutes socialis) may spihetimes 
found in abundance in the snow. Zoologically the springtails 
belong to the sub-order Collembola of the order Aptera (y.o.). 

SPRM6 ViUXET, a dty of Bureau county, Illinois, U^S.A., 
on the north bank of the Illinois River, in the northern pklt of 
the state, about to4 m. S.W. of Chicago. Pop; (18190), ^37,; 
(1900), 6214 (2845 foreign-bom); (1910) 7035. It is served 
by the Chiewo, Burlington & Quincy, die Chic^, Rdck Island 
& Pacific, «e Chicago & North Western, and the Chicago, 
Ottawa & Peoria(electric) railways. Spring Valhiyis A Shipping 
and distributing point for a large number of bitiimihtius coal¬ 
mines in ite vicmity. It was chartered as a city in it886. 

SPRUOE, s.<. spruce^-fir, a coniferous tree belMiging to die 
genus Pie«a,o{ whiA there are several species,such as tlieNorwAy 
^ce, Picea excelsa; the black spruce, P^ced nfera, &c. (see ^). 

ntoe has a Curious m^gin, which explains mso the jiarfieiilar 
meanlng of the adjective "‘ spruce,” heatly dressed, S«art iH 
Mipearanee; fine. From a number of eariy quotatioBS'|nytK by 
sW; (Etym. Diet.) it is dear that '‘aprtice,’' a variantbf " fnxt ■' 
simply stood for Prussian; th« km ""spruce,’* ttrthCr than 
"pruce,” being established partly by the Germi^ Sjrroam, 
sprouts or young shoots (sben in S;prdsfetf^W(!r,’4jjrticiS'bUer) 
jnade of the sprouts of this fir). 
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OTUft a tropical disease, prevalent in India, China, Java, 
and the West Indies. It is described by Sir Patrick Manson 
as chvacterized by a peculiar, inflamed, superficially ulcerated, 
eweedingly sensitive condition of the mucous membrane of 
the ton^e and mouth; great wasting and anaemia; and more 
or less diarrhoea, with pale and frothy fermenting stools. It 
IS an obscure disorder, and the treatment recommended is 
rest and milk diet. 

8PDLLSR, EUGENE (1835-1896), French politician and 
writer, was born at Seurre (Cote d’Or) on the 8th of December 
i 83 S> Ills father being a German who had married and settled 
m France. After studying law at Dijon he went to Paris, 
where he was called to the bar, and entered into close relations 
with Garabetta, collaborating with him in 1868 in the foundation 
of the Revue politi^. He liad helped Emile Ollivier in his 
electoral campaign in Paris in 1863, but when in 869 Ollivier 
was preparing to “rally” to the empire he supported the 
republican candidate. During the siege of Paris he escaped 
from the city with Garabetta, to act as his energetic lieutenant 
in tlie provim^s. After the peace he edited his chief’s Parisian 
organ, the Republique jrartfaise, until in 1876 he entered the 
tJiamber of Deputies for the department of the Seine. He was 
imister of foreign affairs during part of the brief Garabetta 
administration, and subsequently one of the vice-presidents of 
the chwber, serving also on the budget commission and on 
a special industrial and agricultural inquiry. His Parisian 
constituents thought, his policy too moderate on the clerical 
question, and he had to seek election in 1885 in the Cote 
i^Or, which in later years he represented in the Senate. 
He was minister of education, religion and the fine arts in 
the Rouvier cabinet of 1887, minister of foreign aSaiis under 
Tirwd (1889-1890), and minister of education in 1894 m 

Casimir-P6ner cabinet. He died on the a8th of July 1896. 
His publi-shed works include some volumes of speeches and 
well-lmown studies of Ignatius Loyola (1876) and of Michelet 
(1876). 

SPUR (A.S. sputa, spora, related to spotnan, spurnan, to 
kick, spurn; rf. M.H.G. spom, mod. Gcr. Rporn), an iastrument 
attached to the heel of a rider’s boot for the purpose of goading 
the hone. %e earliest form of the horseman’s spur armed the 
heel Witt a single prick. In England the rowel spur is shown 
upon the first Mai of Henry III., but it does not come into 
general use until the 14th century. In the i5tt century spurs 
appear with very long shanks, to reach the horse’s flank below 
the outstanding bards. After this time, and until the beginning 
of the modern period of costume at the Restoration, they 
take many decorative forms, some of which remain in the great 
sprs worn by Mexijan cavaliers. Gilded spurs were reckoned 
the badge of knighthood, and in the rare cases of cere- 
momous degradation they were hacked from the knight’s 
heels by the cook’s chopper. After the battle of Courtnu, in 
^02, the victors hun^ up bushels of gilt spurs in the churches 
m Courtrai and Maestricht as trophies of what is still remembered 
by the Flemings as the Goudensporendag. For another reason 
the English named the French rout beside Th&-ouanne as the 
Battle of Spurs. 

In architecture, a ^ur (Fr. griffe, Ger. KnoU) is the 
ornament carved on the angles of the base of early columns- 
It consists of a projecting claw, which, emerging from the lower 
torus of the base, rests on the projecting angle of the squwe 
plmtt. It is possibly to these that Pliny refers (Hist. N(U. 
jKvi. 4a) when speaking of the lizard and bog carved on the 
tees (sjtrte) of the columns of the temples of Jupiter and 
' Juno m the Portico of Octavius; the earliest known example 
IS ^t of Diocletian’s palace at Spalato. In Romanesque 
work the oldert, examples are those found on the bases in 
crypts, where they assumed various convaitional forms- 
being, however, dose to the eye, the spur soon developed into 
an elaborate leaf ornament, which ,in JVench i3th-c«itury 
work and in the earjy English period is of great beauty- 
sometunes the spur takes the form of a fabulous animal such 
asagriflin. 


SPlIBGBOH, CIWBLES HADDOM (1834-1892), English 
Nonconformist divine, was bom at Kelvedon, Essex, on the 
iqtt of June 1834. He was the grandson of an Essex pastor 
and son of John Spurgeon, Independent minister at Upper 
Street, Islington, He went to school at Coldiester and Maidstone 
m 1849 he became iisher At a school in Newmarket. He 
joined the Baptist communion in 1851, and his work at once 
attested his “ cotiversion.” He began distributing tracts and 
witing the poor, joined the lay preachers’ association, and gave 
ms first sermon at Teversham, near Cambridge. In 1852 he 
became pastor of Waterbeach. He was strongly urged to"enter 
Stepney (now Regent’s Park) College to prepare more fully for 
the mimstry, but an appointment with Dr Joseph Angus the 
tutor, having acddentally fallen through, Spiiigeon interpreted 
the emtretmps as a divine warning against a collie career. 
Ihe lack of early .systematic theological training certainly had a 
momentous effect upon his development. Broad in every other 
respect, he retained to the last the narrow Calvinism of the early 
i9tt century. His powers as a boy preacher became widely 
taown, and at the close of 1853 he was “ called ” to New Park 
S&eet Chapel, Southwark. In a very few months’ time the 
chapel was full to overflowing. Exeter Hall was used while 
a new chapel was being erected, but Exeter Hall could not 
contain Spurgeon’s hearers. The enlarged chapel at once 
proved too small for tlie crowds, and a huge tabernacle was 
projMted m Newington Causeway. The preacher had recourse 
to the Surrey Gardens music hall, where his congrwation 
numbered from seven to ten thousand. At twenty-two he was 
the most popukr preacher of his day. In 1857, on the day of 
national humiliation for the Indian Mutiny, he preached at the 
Ctystal Palace to 24,000 people. The Metropolitan Tabernacle, 
with a platform for the preacher and accommodation for 6000 
persons, was opened for service on the 25th of March 1861. 
The cost was over £30,000, and the debt was entirely paid off 
at the close of the q>erang services, which lasted over a montli 
Spurgeon preached habitually at the Tabernacle on Sundays 
and Thursdays. He frequently spoke for nearly an hour 
and invariably from heads pd subheads jotted down upon half 
a sheet of letter paper. His Sunday sermons were taken down 
in shorthand, corrected by him on Monday, and sold by his 
publishers, Messrs Passmore & Alabaster, literally by tons 
Ihey have been extensively translated. CJear and forcible iii 
style and arrangement, they are models of Puritan exposition 
and of appeal through the emotions to the individual conscience 
illuminated by frequent flashes of spontaneous and often highly 
unconventional humour. In his method of employing illu.stration 
he IS suggestive of Thomas Adams, Thomas Fuller, Richard 
Baxter, Thomas Manton and John Bunyon. Like them too 
he excelled in his vigorous command of the vernacular. Among 
he had most affinity with George White- 
field, Richard Cecil and Joseph Irons. Collected as The Taber¬ 
nacle Pulpit, the sermons form some fifty volumes. Spingeoa’s 
lectures, aphorisms, talks, and “ Saplii^ for Sermons ” 
were similarly stenographed, corrected and circulated. He 
also edited a monthly magazine. The Swoti and Trowel; an 
elaborate exposition of the Psalms, in seven volumes, called 
^'■*®r«ry of David (1870-1885); and a book of sayings called 
John Ploughman’s Talks; or. Plain Advice for Plain People 
(1869), a kmd of religious Poor Richard. In the summer of 
1864 a semon which he preached and printed on Baptismal 
Regtnetisiion (a doctrine which he strenuously repudiated 
maintaining that immersion was only an outward and visible 
s^ of tte inwMd conversion) led to a difference with the bulk 
of the Evangelical party, both Nonconformist and Anglican. 
bpiii|Mn mwntamed his ground, but in 1865 he withdrew from 
the Evangel^ Alliance. Subsequeatly in 1887 his distrust 
of modem biblical criticism lod to his withdrawing from the 
B^tist Union. His powers, of organization were stnmgly 
«hilMted m tte PMtora’ Collie, tte Orphanage (at StockwS), 
tte Tabanacle Almshouses, tte Colportage Association fm- 
seUmg religious books, and tte grapuitous book fund which grew 
up under his care. He received huge money tratimonials 
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(;^6ooo on his silver-wedding day and jfsooo on his fiftieth 
birthday), which he handed over to these institutions. He died 
at Mentone on the 31st of January 1892, leaving a widow with 
twin sons (b. 1856). One of them. Rev. Thomas Spurgeon, 
after some years of pastorate in New Zealand, succeeded his 
father as minister of the Tabernacle, but resigned in 1908 and 
became president of the Pastors’ College. 

An Autobiography was compiled by his widow and his private 
secretary from his diary, sermons, records and letters (1897-1900). 

SPURN HEAD, or Spurn Point, a foreland of the North Sea 
coast of England, in Yorkshire, projecting across the mouth 
of the Humber. Its length is nearly 4 m. from the village of 
Kilnsea, but its breadth seldom exceeds 300 yds., and it rises only 
a few feet above sea-level. It is formed of sand and shingle, 
the debris of the soft coast of Holderness to the north, from 
which it is estimated that six million tons of material are 
annually removed by southerly currents along the shore. 
Deep water is found close off the seaward side of Spurn Head, 
the formation of which appears to have taken place within 
histcaric times, even since about the dose of the i6th century. 
There are two lighthouses and a lifeboat station on the 
head. 

SPURZHEIM, JOHANN CHRISTOPH [Kaspar] (1776-1S32), 
German phrenologist, was born near Treves on the 31st of 
December 1776. He made the acquaintance of F. J. Gall 
while-studying medicine in Vienna, and for some years assisted 
him in spreading his phrenological doctrines, but in 1813 the 
two separated. Spurzheiir lectured with considerable success 
in England and France, and was extending his propaganda 
to the United States when he died at Boston, Massachusetts, 
on the loth of November 1832. His works include: Anatomic 
et physiologic du systemc nerveux (1810-1820); Observations sur 
la phrcnologie (1810); The Physiognomical Systems of Drs Gall 
and Spurzheim (1815), and Essai philosophique sur la 'nature 
de Thomme (1820). (See Phrenoi.ogv.) 

SPY, a commune near Namur, Belgium. Here in 1886, in 
Betche aux Roches cavern,Maximin Lohest and Marcel de Puydt 
found two nearly perfect skeletons (man and woman) at the 
depth of 16 ft., with numerous implements of the Mousterian 
type. All the human remains are now in the Lohest Collec¬ 
tion, Li6ge. The skulls were characterized by enormous brows, 
retreating forehead, massive jaw-bones, rudimentary chin and 
large posterior molars. The skeletons were further marked by 
a divergent curvature of the bones of the fore-arm; the tibia 
were shorter than in any other known race, and stouter than in 
most; the tibia and femur, being so articulated that to maintain 
equilibrium the head and body must have been thrown forward, 
as in the gait of the larger apes. These characteristics justify 
placing “ the man of Spy ill the lowest oatego^ ... the 
dentitiem is inferior to that ol ^ neolitbic nun b France 
. . . approximates near to the ijMs, although there Is still,: 
to use the language of Fraip^ &nd Loh^t, an abyss ‘ 
between &e man of Spyimd the hMest ape” (E. D. Cc^e, 
“ The Gwsealogy of Man ** in The American Naturalist, April 
1893, p. 334). With the skeletons were found bones of extinct 
mammals, the woolly rhinoceros {rhinoceros tiehorhinus), 
mammoth {elephas pkmi-genius), and the cave-bear (ursus 
spelaeus). 

See also VHomme contemporain du mammouth i Spy (Namur, 
18S7); G. de Mortillet. Le PrthiHorique {1900). 

SPY (from “ to spy ” or “ espy ”; 0 . Fr. espie, espier, to spy, 
watch; cf. Ge’r. spdhen, Lat. spectre, to look; the Fr. term 
“ espionage ” is of course from the same .source), in war, a person 
who, di%viN<il^ wWima; bM«dngj^#s«^ishing,,ijnarl£S pf 
belligerewt- 'fhrees, uneir. odth jsmn-.iel;. 

obtaining information use^'to thPlnrB^ heTS.lbNtag.' 
the law of war a spy is liame, if caught, to the penal^ of death, 
tbt Hague “ Regulations respecting the Laws and Customs of;. 
War on Land ” are very precise on the subject. A soldier not 
wearing a disguise is not a spy, though he may be found withm 
the Bone nf the hostile army and though his object may be to 
obtain information; nor are soldiers or civilians spies who cross 


enemy lines openly carrying messages. This applies even to 
persons lent in balloons for tiie purpose of carrying de^utches. 
In short, it is essential to the character of a spy that he should 
act clandestinely or on false pretences, that he should be caught 
within the zone of operations of the hostile belligerent forces, 
and that his object should be to obtain information for use 
against them (art. 29). The regulations also provide that he 
cannot be “ punished ” without previous trial (art. 30). Nor 
can he be treated as a spy if he is captured after he has rejoined 
his army. He must then be treated as an ordinary prisoner of 
war (art. 31). (T. Ba.) 

The term “ spy ” is applied also to those who in time of peace 
secretly endeavour to obtain information concerning the fwces, 
armaments, fortifications or defences of a country for the purpo.se 
of supplying it to another country. Every country has always 
endeavoured to guard jealously its military and naval secrets, 
and with this object denies admittance to fortified places or 
arsenals to those who cannot produce the proper credentials. 
Notwithstanding the utmost precautions, it is impossible to 
prevent some amount of leakage to countries which are prepared 
to pay for information otherwise unobtainable. Consequent, 
most countries have legislation dealing with ” spying ” in time 
of peace. In the United Kingdom, the Official Secrets Act 
1889 makes it a misdemeanour wrongfully to obtain infprtnation 
as to any fortress, dockyard/ ofiSce, &c., of his majesty, oir^ baring 
such information or any information relating to tfw 'nav^l 
or military affairs of his majesty, to communicate the same 
to any person to whom it ought not in the interest of the 
state to be communicated al the time. If the information is 
communicated, or intended or attempted to be communicated, 
to any foreign state, the offen<« becomes a felony. In 
Germany an imperial law of 1893 deals similarly with such an 
offence. 

SQUADRON, a military and naval term fur a body of mounted 
troops or a detachment of war vessels. The word is derived 
from squadra, a square, as a military term, according to Florio, 
applied to a “ certain part of a company of souldiers of 20 or 
25 whose chiefe was a corporal,” and so called no doubt as being 
funned on parade or in battle array in squares. Squadra, 
square, is derived from the Low Latin exquadrare, an intetitive 
form of quadrare {quadrus, four-cornered, quattuor, four). In 
military usage the term “ squadron ” is applied to the principal 
units into which a cavalry regiment is divided, corresponding to 
the company in an infantry battalion. The normal modem 
division of a cavalry regiment is into four squadrons of two’ to 
four troops each, this squadron numbering 120 to 200 men (see 
OtVALRY). In naval usage a squadron is a group of vess^ 
either as forming one of the divisions of a fleet or as a separa^ 
detachment under a flag officer despatched on special service. 
Inmilitmy use, “ squad ” (a shortened form of ‘‘squadron”),is 
used qf ai^ small detaobment of men detailed for drill, fatigibe 
or other duto. ,■ '('it''/ ' ^ 

^UAHA (from stall Or|M,« nbsto) an old £n^ 
in which disks, luh snapped or the 

edge of a table or boaid at a mairk at' its qen|l|^( 
prototype was shove-groat, called also sJy^-fijwofibr sb 
which m the i8th century went under the hame of jer^s or 
farms. This last variation was played on a table marked.with 
chalk into alleys divided into squares numbered from t to 
9 or 10, the object being to send a halfpenny into I. high-num¬ 
bered space. If it went beyond nothing was scored. .TTie 
highest aggregate of a certain number of plays won. The ihost 
scientific development of this class of games is the moc^i 
S kttfie- board (a.v.). _ ^ 

given to ia||^ sudden incase of wi^idw 

^tot duratI^^KtmPw^^^^P®^^Sl^«wl^|S^icate 

an increase of mnd force of more transient character tbab a 
squall. Gusts may succeed one another several times Rntiun 
tte Compass of a minute. A squall may comprise a succe^ion 
of gusts, with intervenwg paihal lulls, and would.,iai^with 
Vfuying intensity for some minutes at least. The distinction 
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betiroen gusts and squalls is best illustrated by the traces of 
a Dines pressur^ube anemograph. The trace reproduced m 
fig. t for an ordinary steady wind shows that the force of the 
wind is constantly oscillating. The general appearance of the 
trwe is a ribbon which has a breadth proportional to the mean 
wind velocity. The breadth of the ribbon is also dependent 
upcm the nature of the reference; the better the exposure the 
Mtroww the ribbon; for an anemograph at a coast station the 
ribbon is wider for a shore wind than for a sea wind. 

From the records obtained at Scilly and Holyhead. Dr G. C. 
Simpson concluded that a wind of mean hourly velocity v was 
composed of alternations of gusts and lulls ranging on the average 
between limits-5 +1-zv and —•5 +‘yds with occasional recurrences 
to extreme velocities of I's + i'sv and — i-o + •O50. in other 
words, the average range of the ribbon is •5+-45» for the two 


stations during the hour when the mean velocity is v, and the 
extreme range within the same period is *'0+ ’bSe. 

The differences of gust vdocity at stations with different exposures 
may bo illustrated by quoting the breadth of the ribbon for a 30 m. 
wind at the following stations :— 

Southport (Mar^side).lo m. 

Scilly . . . . ■.15 „ 

Shoeburyness.2o „ (ftomW.) 

(fromE.N.E.) 


(from S.) 
(irom W.) 


Holyhead.15 „ 

Pondennis Castle (Falmouth) ... 8 

1, I. .... 16 ., (irom W.) 

Aberdeen.30 „ (from N.W.) 

Alnwick Castle. at 

Kew.3S „ 

Fig. 2 rmresents a succession of squalls occurring in an ordinary 
gusty wind; the squalls succeed one another witli lair regularity 
about every twenty minutes and last in full force for a few nfinutes. A 
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BBcceMion of iqnalls of this kind is a conunoo experionce with 
westerly wind at Scmy,aiid the onset of squalls is genetwy associated 
with the veedng of the wind to the nonh-west. Changes in wind 
vdodiy, either m the form of gusts or squalls, are generally associated 
with some change in direction of the 
wind, but the relation between the 
changes in gusts have not yet been 
studied. 

A characteristic of squalls is the 
suddenness with which the increase 
of wind velocity occurs. At sea 
the ruffling of the surface can be 
seen travelling over the water, and 
the wind producing it and travel¬ 
ling with It strikes a sudden blow 
when it reaches a ship. If squalls 
are of sufficient violence to do 
damage to trees or buildings their 
progress can be traced in a like 
manner over the land. 

These phenomena are exhibited 
in their most striking form in 
“ line squalls. ” The chs^acteristic 
feature of a line squall is that a 
number of places arranged, roughly 
speaking, m a straight or slightly 
curved unc across the country 
experience a similar sequence of 
events at the same time, and the 
line of action sweeps across the 
country as a front advancing 
nearly uniformly throughout its 
length. This march of a linear 
front gives the impre^ion of awave 
or bore with an advancing front 
hundreds of mites tong, sweeping 
over the country with a velocity 
that can be identified from the 
time of occurrence of the various 
changes at different places. The associated events are very 
well marked by those recorded for the line of squall of 
the 2nd of August 1906 (fig. ^). They comprise a sudden 
increase of wind with a veer of du^ion of 45° to 90°, a suddm 
rise of pressure known in France as the crochet borage, and in 
Germany as the Gewitter Nose, a pronounced and permanent 
fall of temperature, and a shower of rain, hail or snow. While 
these various phenomena are indicated all along the advani^ 
line their intensity may be ve^ different at different points 
along it. The squall often exhibits greater violence in the middle 
portm, and it becomes more intense as the whole line advances. 
In the most fully developed portions the weather phenomena 
take the form (rf thunderstorms with violent wind and ram. 
The course of evente in a typical line squall has been most care¬ 
fully worked out by R. G. K. Lempfert in a paper on the "ILine 
Squall” of the 8th of February 1906 (Quart. Joum. Roy. Met. 
Soc. vd. xxxii.). Fig. 4 (reproduced from tihe papers) shows 
the successive positions of the line of the front from which its 
rate of travel can be estimated. The line of advance of a line 
squall is generally from some point between south and north 
on the western side, the change of wind being from a warm 
southerly or westerly wind to a colder westerly or nralihcrly 
one. So for as is Imown to the writer there is no caw of line 
squitO exh&idng a‘hacking wind. Hie date and directum of 
Mvance appear to be, generally speaking, those of the final 
wind, but m cases inhere the thimderstorms are developed fhere 
is atoed'vfeli^'gW b«aih» pit tetet^ i;o-t^lsoha^ 
distribution.of thefinal wmd.'. ... >'v,- 
Endeavours b{cvehw ><made to ^eaotne^ 

line sqiidls as due to.vnrt^ tnotum 6| chun^ 

The violdit wind blowing ottt in front of the'ebiirm ii';{)h(t of 
the dbi&tion of. a Vhrtex wfrh hcfrizimtal axis. If mpplies 
the air for the rainfsM of the stations sn front. Its place is taken 
by deasending 4 ur a;t ^ h*ct w^ beoornes in (ts turn 
suidace supply for stations farther in. But such an explanation 


11 MJDT. 
(Kednwn bv pernuMlon from the 
BriiijA Atsocuaian Ri^cri^ 

Fig. 3.—^Variation of Mete- 
orologi^ Elements in a Line 
Squall. 


seems m many ways mcom^lete. Aldmugh perhaps if the wind 
velocities in a ’’ertical plane were plotted there might be some 
evidence of circulation m the mathematical sense by inte^ting 
round a closed curve, yet the idea of circulation in a vertm 
plane as suggesting the primary constitution of the phoiomena 
IS very 'nadeqimte. The change of air which takes prnce during 
the passage c>f the line squall is altiwethe^ differait from that 
which we would get by passing the surSu» air through a complete 
vertical cycle and condensing a large quan^ty of water vapour 
on the way. If vertical drculation were oompletO the air would 



Fig. 4. —^Times of occurrence of soOden meteorological, changes, 
and isochronous lines shbwlng the advance of the squill. The 
hours are numbered consecutively from i to 18, starting at i a.m. 
(Feb. 8), and the minotes are expreesad. as decimal fractions of an 
hour. Hail and thunder occuned fn the rqgion to the east of 
the dotted line. , , 

retaim to ajrface wamied iOndj dried. A ifew revolutions 
would produce a, vpy fx)iuiiditiah]a,i elevation of tempmture. 
The air which renM[(ins,aft^;the pasqage of a line squaU is, how¬ 
ever, distinctly co^, of an entirely differtnt kiim from that 
whidi itxqiiaces *hose ceiiesitewdi haitebem invei|tK8ted, 

can be traced bank-tori different*point of the compass., More¬ 
over, the smallness I vefciical dhpensions in the ateowhere as 
compared with thq.horwintal dimewpn* ihakes it difficult to 
fdlow that there k feaBy so^ lor an effective vortnk with a 
horizontal , To fxtgy, up S ro- and bring it back again 
would practically deprive, it.of,aU its moisture and raise its 
temperariiro 7a* ,F. Yet 5 m. wesBd be a very small allowance 
for. .the.horizontal, iqiread of: the phenomena .of. the squ^. 

, the sadden r^swement of waim oir by cold with a>ch^ 
of wind,8eeips,|Bu^rporeiiaB^y tq h!|aieociated,.with the flooding 
d[ tkeokwtiV W*®* 4 vancB^sawflp 4 d add a«V iHifteeasure 
aio • Gontinuous 4k and m new 

layer, hut discontinuaus withiWyang,deRraes of i&ooaiinuit^ 
al^ ,d>e line of Junction, nriheit mstabuity of t)» upper air 
may .he set rip. Fig. 3 shpwi*, tliei diwion|i^^.;pf ;prM^ in 
the disouslgai by Ifaiflempfert It » dear that:.,M, 

the discontinuity of pressure becomes a c cen t ua t ed there arise 
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(Retiruwn by perniDuiioa f^om tbs Qitmrt. Joum. ■R9y. ii§t S«c,) 

Fki. 5.—Distribation of Preaguie (Feb. 8, 1906). Isobars 
are shovn for each o-i in. 

' Chephsede B««h ' iR the lo(^ties on the line of advance 

i . .'a , very steep pressure gradients for which 

,| there are t»rresponding winds. The' 

I I Ji . violent-winds may therefore be attri- 

!■ A . li bated to the breakdown of the dynami- 

' * 5 aj!ff!L 5 s* cal system under the stress of these 

.^1 lo<^ diSeftftces of pressure, 
f ^ From this point of view the pheno- 

i I _ ^ ,p mena of the line squall are to bo 

5 r^^ed as a devdopment <rf the 

—1 1 ' --10 * ordinarj' phenomena of the V-shaped 

deprasion, A sudden change of wW 
and' a line of rain that pass over the 
country with fte velocity of the same 
order ks thkt of the following wind 
are quite common features of the S.W. 
Puaanmt of a cydonic depression, and 


o«<vaas w |/viaav vvr bUC JUAIA'* 

position of currents of difierent tem- 
• perature comine fifom different regions 
out forming adjacent components of 
supply for die d^ession. 

1 Examples of all degrees between the 

compaiatively unimportant rain line 
S aof litost violent toraado-like • 

i k-l| ^ s. ’ squall cDi^ be put- side by side With 
S” I ' in 4 #Cb dfe' typical' pressure; 

'WCaiher changes airt' 
lom aCcbmpaiiied by a sudden hill in the; 
.i-jiuMa wild, aa in the example quoted in the 
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(iUdrawn 

liwIWAM 

,,Fu». J 
mud vij||i 
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violent and destructive form is shown in the records for the 
ist of June 1908. In the record for Kew the squaD of ■w^ 
which destroyed a number of the trees of Bush% AvCnue is 
shown as lasting for a very long period (fig. 6). 

A line squall of historic interest is that which capsized H.M.S. 
“ Eurydicc ” off the Isle of Wight on the Z4th of March 1878. 
The occurrence is discussed by the Hon. Ralph Abercromby ip 
1884 (Quart. Journ. Roy, Met. Soc. x. 172) and previously by the 
Rev. Mr Clementhey {Symon's Met, Mag., April 1878). The shift; 
of wind in this case appears to have been from west to north; 
and the change in the wind was accompanied by the transitions 
from fine blue sky to snow. The records at the seven obser¬ 
vatories belonging to tiie Meteorological Council are r^ro- 
duced in the Quarterly Weather Report, from which fig. 7 b 
taken. 

Whatever explanation may be given of the cause and origin 
of the phenomena of line squalls, it must take account of 
the fact that a first squall is often succeeded by others of 
a .similar character but often of less intensity than the first. 
After the sudden shift of wind, with accompanying weather 
changes, the conditions seem to revert more or less to the original 
state. The warm southerly wind reasserts itself, but is driven 
out again by another attack, and ultimately the cold wind holds 
the field. It is easy to sugge.st, but at present not easy to verify, 
the course of replacement of the warm wind. Upper air observa¬ 
tions in such circumstances with kites or manned balloons are 
dangerous, both for the apparaitus and the observer; but it 
may be possible to trace the actual course of events by the records 
of rounding balloons supplemented by observations of the motive 
balloon by means of theodolites. 

Little has been said about the actual force of the wind in gusts 
or squalls, and in the present state of anomometry it is difficult to 
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regard the figiuies UthettP obtained as Enal; moreover, the, Urge 
swd force in squaus is probably subject to large local variations, 
the difierence between the recotd of the squall of the ist of Tune 
1908 at Kew and Shepherd's Bush suggests that it may have been 
much stvongdr at Bushsy, where the damage was done. The highest 
velocity in a gust hitherto recorded upon instruments belonging to 
the office is lod-j m. per hour at Pendonnia Castle on the rath of 
March 1905. Gale force is defined for the purposes of the meteoro¬ 
logical Office as that of a wind which has an average velocity during 
an hour of 38 ni. per hour. According to Simpson's results at SoiUy 
or Holyhead, where the exposure is good, a wind that just got within 
the reckoning of gales would reach 44 m. per hour in the ordina^ 
gusts, with occasional records of 51 m, per hour. Squalls with 
vciocrtios reaching 53 m. per hour are not uncommon, and the range 
of wind velocity which constitutes a squallmay be anything between 
40 m. an hour and upwards of too m. an hour. (W. N. S.) 

SQUAW, the an^icized word for woman among the North 
American Indians; the Massachusetts Indian form is sqm or 
sckqm, tile Nanragansett squ&wo, the Cree eskamo, Delaware 
ochqueu, khqueu, to;. It is also used in composition with names 
of animab to denote the female. 

8 QUIB, supposed to be derived from the German word schieben, 
to push or shove forward with a sliding movement, the name for 
a projected kind of firework that is flung out of a groove and 
breaks with a flash and a clatter. Hence, in the literary senscj 
a squib is a slight satirical composition put forth on an occasion; 
and it is intended that it should make a noise by its explosion, 
not by the possession of an^ permanent impc^nce. Steele 
says; m the TaUer, that “ squibs are those who in the common 
phrase of the world are call’d libellers, lampooners and pam¬ 
phleteers,” showing that, at the beginning of the 18th century, 
the man who composed the satire, as well as the satire itsdf, 
was called a squib. Swift speaks of the rapidity with which 
these little litemry fireworks flew about from place to place, and 
he himself was a proficient in the making of noisy squite. 
Perhaps the best type of a squib in English Irterature is Gray’s 
Caudate, which was written and circulated among the electors 
in 1764, when Lord Sandwich was canvassing for the office of 
high-stewa»d of the university of Cambridge. The cbject of 
this poem was, by ridicule and defamation, to injure Lord 
Sandwchb prospects of success. When once the election was 
over the verses served ao further purpose, and they have sur¬ 
vived simply in consequence of their flnent wit and the 
reputation of the great poet who composed them. (See also 

Lampoon.) - „ • 

SQUILL, the name under which the bulbous root of Urpnaa 
Seilla is u»d in medicine. It belongs to the natural order 
Liliaceae. The name of “ squill ” is also applied by gardeners 
to the various species of' SciUa. The medicinal squill is a native 
of the countries bordering the Mediterranean, and grovre from 
the sea-level up to an eaevatioH of 3000 ft. f lhe bulbs «e 
globular and of large siae, often weighing more than 4 
Two varieties are met with, the one havmg wlute and the other 
pink scales. They are collected in August, wh«i they m 
loiless, the membranous outer scales being remorwd sad. the 

flggby portion aft transversely !into slices and imed m the sun. 

■These are then paAed in casks for exportation. They are 
chia^ imported mtO the UniUd Kingdom tom Malta. Whta 
r^niMd to powder and exposed 'to the air the drug lApidly 
absorbs mwStwre arid cakes together inW a hard mass. 

Sqiin has beM used In medicine ftori rl v^ early p aiod .,. The 
anc^ physicians presorfbed It With 'Vin«ar and hoOey 

.iwWi <-<n MiM manner 9« It is used atiaese^ IwCompeei^ 
of first eawtotly * 

physit)l(fi«llydcWve. The^i^. ssiUm.'- bk 
SSm pnr Lat.; Tholwab also codtalsB mudhae, *nd^a ooitttdeWe 
qttanS^ ofionlnWmti'flMin* 

iStitipk 'set 

aaee'.stmisfioair'toapoBtoejt 

hyoiBsossattagfltoe pKfimf 'squUi 


with five p£ alcohol. The aetto of the drug is that of a cardiaq 
stimulant, with three Importaiit further ^pettiea aU dep^wt on 
its Irritant coiiititnents. ' Elfeh'fh small doses, such'ifi Will BOt 
afiect the heart, it is a gastro-inteStinal, a brouebial'SOKlapteaal 
irritant. The two latter oohstlthte it % pewefful 

expectorant and a fairiy active dhto^ic, Tto dr^g 
be riven alone, owing to its irritant UCtfon. It Is vtSv frequefitiy 
riven as a diuretic In canUae cases iii( the form of a'^l 
one grain each of mercury, digitalis'and srquin. Onsbitted wlm' 

asedative, such as opium, it may be given to chiwifllwmctetrs. It 
must not b? givtm ra acute bronchitis, y^hlfh w onw .aggravates;, 
nor in phthisis, which U invariably accompamed pv ahypwsei^tiye 
state of the alimentary ttact. For sinlllaf tbtMa squill should 
not be given in any form of Bright's disease. Thei llSxtbook pro¬ 
hibition against its use in acute Bright’s disease'shmild' oertainly be 
extended to chronic, nephritis in aU its forms.- S 

irritating drag, whUe stul extensive, is y^ly does 

not accomplish anything that mSy not otherwise be'atmteted' Ot less 

cost to the secreting suriaoes of toe patient. ' ' .. 

An allied species, Urginea indica, js .umd ioilit^ 
maimer as the European species. The true squills aw nepreiiented 
in Great Britain by two speqies, m^rntnaUs and S. wfrio. 
The former has a racemose inflorescence and leaves W 

autumn after thp flowersj'the latter has ^ &weis anranged jn a, 
corymbose manner, .leaves appearing,m spri^jjandis eonfinedi 
to the searcoast. Several species are cultiwted m gardw,; 
S. bifolia and 5, sUnrica being temar)cablc (or j^r.beautifm 
blue flowers, which are produced,in earjy .^ringi Chitmsefaqiiali 
is 6’. ^A^nsn^M,ahaU-hardylPhtie8^RB^nan»^pldl,^f^B«^W 
name for species of BeUtsalia, agenu® 

Hya«»lAi« 5 .Striped squ^. is PgKW»>tt» 

plant resembling the squillitihabit. ,,i , • i * 

SQUQiGH, possibly a corrqption fd isconne ^rm>ch, equivan, 
lents are .pmdqntivt, the , 

to a corbelling out :hy means of arched nngaiin stonei.thro^ , 
across the angles, df a square toweg> to WTy QWf 

or a dome. The earliest.examples w found W? WMaWid* 
Serbittan and Firtaabad cpnstruetedjby,!the Sasswwan 
(A.D. 350-450); and in,tiie w^a at 
the form {5 a niche, fo eariy Prepch iRomswsqne wnskfiSmaW,. 
niche with additional ring»i.«>oye iaeuaplqyed: 
tance is sometimes given by small shafts at the sides, of w " 
there are examples in^ " 

France in the 1 
Martin at DijqKt 
SQUnrr 

O. Eng. jtesS!i^; 
different 

of the optiuaMs(aee Bv|;:' 
ture “ ^vint laiis«»4' *- 
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transfer ouleaf^^flW!' 
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idd a few nearly dlied genera. For the characteristics of the 
family Sciuridae aqd the different squirrel-like genera by which 
it is represented, see Rodemtia. 

What may be called typical, that is to say arboreal, squirrels 
are found thtpiighout the peater part of the tropical and temper¬ 
ate regions of both hemispheres, although they are absent toth 
from Madagascar and Australasia. The species are both largest 
and modt numerous in the tropics, and r»ch their greatest 
deyeh^ment in the Malay countries. Squirrels vary in site 
from animals no larger t^ a mouse, such as Nannosciurus 
soricinus of Borneo, or N. mintUus of West Africa, to others as 
large as a cat, such as the black and yellow Ratufa bicalor of 
Burma and the Malay area. The larger species, as might be 
expected ftom their , heavier build, are somewhat less strictly 
arboreal in their habits than the smaller ones. The cwnmon 
squirrel, whose habits are too well known to need special descrip¬ 
tion, rahjges over the Whole of Europe and Northern Asia, from 
Ireland tO Japan, and from Lapland to North Italy; but speci¬ 
mens fnnn different parts of this wide range differ so much in 
colour as to constitute distinct races. Thus, while the squirrels 
of north and west Europe are of the bright red colour of the 
BritiMi animal, those of the mountainous repons of southern 
Edtope ere of a deep blackish grey; while those from Siberia 
are a clear pale grey colour, with scarcely a tinge of rufous. 
There is tdso a great seasonal change in appearance and colour 
in this squirrel, owing to the ears lo8in| their tufts of hair and 
to die bleaching of the tail. The pairmg time of the squirrel 
is finin'Febmary to April; and after a period of gestation of about 
thirty days the female brings forth from three to nine young. 
In ad^tion to ^ sorts of vegetables and fruits, thesquirrd is 
exceedingly fond of animal foM, greedily devouring mice, small 
birds and eggs. ' The squirrels df the typical genus Sciunts are 
uhlcitown in Africa soudi of the Sahara, but otherwise have a 
dBtribtrtkSn co-extensive with the rest of the family. 

Although the English squirrel is a beautiful little animal, 
it is iuipaSsed 'by many Of the tropical members df the group, 
Mid especMly by those of the Malay countries, where nearly 
all ^itpedes are tnflliantly marked, and many are ornamented 



The Burmese Bed-belUed Squirrel (Setmnupiignyarut). 
wfth'^llariUidd dttldur^ icnigitUdlul stripdS tdong tiidir inxS^. 
EVefy'& hftt Iii®h'‘fi fatefli(ff with dw pretty' 

littledlilth-iddin^'^ridch is' in a ddriMderabk extent 

frhich'liU< 


taken to quarter itself in the immediate ne^hbourhood of human 
habitations. It has been generally supposed that there is 
one palm-squirrel throughout India, but there are really two 
distinct types, each witii local modificatiotts. The fiist or 
typical palm-squirrel, FunandMus palmarum, inhabits Mgdras, 
has but three hght stripes on the back, and shows a rufous band 
on the under-side of the base of the tail. In Pennant’s palm- 
squirrel, P. pmnmti,m the other hand, there is a pair of faint 
additional lateral white stripes, making five in all, and the 
under-surface of the tail is uniformly whitish cJlve. As this 
species has been obtained in Surat and the Punjab, it is believed 
to be the northern type. One Oriental species {Sciunts 
caniceps) presents almost the only known instance among 
mammals of the assumption during the breeding season of a 
distinctly ornamental c(»t, corresponding to the breeding 
plumage of birds. For the greater part of the year the animal 
IS of a uniform grey cdour, but about December its back . 
becomes a brilliant orange-yellow, which lasts until about March, 
when it is again replaced by grey. The squirrel shown in the 
illustration is a native of Burma and Tenasserim, and is closely 
allied to S. caniceps, but goes through no seasonal change 
of colour. Another Burmese squirrel, S. haringUmi, differs as 
regards colour in a remarkable manner from all other known 
members of the group. It is a medium-.sized species of a pale 
creamy buff colour above, lighter beneath, and with a whitish 
tail, while it is further characterized by the absence of the first 
upper jwemolar, which shows that it is not an albino or pale 
variety. Two examples were obtained by Captain H. H. 
Harington, of one erf the Punjabi regiments, on the Upper 
Chindwin River. It may be added that generic subdivisions 
of the squirrels are based mainly on the characters of the 
skull and teetli. That they are essential is evident from the 
circumstance that the African spiny squirrels Xtrus (see Spinv 
Squirkel) come between Sciurus and some of the other African 
genera. (S. L.*) 

SQUIRREL MONKEY, the English name of a small golden¬ 
haired South American monkey, commonly known as Ckryso- 
tkrix sciurea, and also applied to the two other members of the 
same genus, whose collective range extends from Costa Rica to 
Bolivia and Brazil. It has, however, been proposed to transfer 
the name Chiysothrix to the marmosets of the genus Hapale, 
to which it is stated to have been originally applied, and to 
replace it by Saimiris. The squirrel-monkeys were Jorroerly 
classed with the douroucoulis (see Dooroocouli), but, on atxount 
of their brain-structure, they have been transfereed to the 
Cebinae (see CAPUcmN-MomcEy), from the other members of 
which they differ by their practically non-prehensile tails and 
smaller size, while they are further distinguished by their com¬ 
paratively large eyes and the backward prolongation of the 
hinder p^ of the head. They are exceedingly pretty , little 
monkeys. (See pRUiAiEa.) (R.L.*) 

SRINAGAR, capital of the .state of Kashmir, in North^ 
India, 5350 ft. aboil: sea-lerv«l; on both banks of the river Jbekm, 
which winds through the city with an averm width of 80 yds. 
and is crossed by seven Wooden bridges. The houses occupy 
a length of about 3 m. and a breadth of about ii m. on eitto 
side of the river; but the greater {Mit of (the ckylies on .the 
right bank. No tiyo buildings are alike. The curious grouping 
of the houses, the frail tenements of &e poor, the substantw 
mansions of the wealthier, the curious caivnig of some; the 
balconies of other^ the irregular embanlanent and the m<Hrii- 
taihs in the Bac%bund, Jbfm k,iqa!»Sht and.'.picttttesque;,: 
spectacle. Area, 3795 t&es; pop* The ^ 

is exposed to both fee smd flood-! In' 1893 six 
brid^ weirf Swept aWa% and grtht damage min caused 
in 1903. A, 

artisans of .^nagar..m3uy a reputgtioiD. , 

the histwic industry of atasdWmiving is now ixaotically extinct 
The loss df aife F^ch fflaflWafter the wat « rSjo was foBowed 
by,f^e famine o!('iA?.;fTt8|j^)’'t^hi(^''Ar6Ve'ti^y'CT'fhe',w^Ve^ 
into the Punjat), ariu'iiiiie stuviyors have.fa^ .^ithqtpwnufup.;,. 
tuie trf earpkp. . OtiMr industries are fnper, leatfaer, papier 
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mich6, silver and copper ware, wood-carving and boat-making. 
The ttoee chief routes of communicaticm witii India are: (i) 
along the Jhehizn vaUey to Munee and Rawalpindi, which has 
been opened throughout for wheeled traffic (195 m*); (*) over 
the Banihal pass (9300 ft. above the sea) to Jammu (163 m.); 
(3) over the Pir PanjaJ pass (11,400 ft.) to Gujrat (180 m.). 

See Sir Walter R. Lawrence, The Valley of Kashmif (1895); 
M. A. Stein, Chronicle of the Kings of Kashmir (1900). 

SRfflAMQAH, or Sxkingham, a town of British India, in 
Trichinopoly district, Madras presidency, 2 m. N. of Trichinopoly 
city. Pop. (1901), 23,039. It stands on an island of the same 
name, formed by the bifurcation of the river Cauvery and by 
the drnnncl of the Coktdan. The town is celebrat^ for its 
great temple, dedicated to Vishim, comp(»ed of seven square 
enclosures, one within another, and 350 ft. distant from each 
other. Each enclosure has four gates with high towers, pl^d 
one in the centre of each side opposite to file four cardinal 
points. The successively widening enclosures and the greater 
elaboration of the outer as compared with the iatier buildings 
mark the progress of the shrine in fame and wealth. The outer 
wall of the temple is not less than 4 m. in circumference. Not 
far distant is the smaller but more beautiful Jambukeswaram, 
a temple dedicated to Siva. From 1751 to 1755 the island and 
its pagodas were the object of frequent contests between the 
French and the English. 

STAAL, HABGUERITE JEANNE COBSIER DELAUNAY, 

Baronnk de (1684-1750), French author, was bom in Paris 
on the 30th of August 1684. Her father was a painter named 
Cordier. He seems to have deserted her mother, who then 
resumed her maiden name, Delaunay, which was also adopted 
by her daughter. She was educated at a convent at Evreux, 
of which Mme de la Rochefoucauld, sister of the author of the 
Maximes, was superior. Here she became attached to -Mme de 
Grieu, who, being appointed abbess of the convent of St Louis 
at Rouen, took her friend with her. Mile Delaunay lived there 
until 1710 in the enjoyment of the utmost consideration. There 
she held a httle court of her own, which included Brunei, the 
friend of FonteneUe, the sieur de la Rey and the abb6 Vertot. 
^e describes her own first passion for the marquis de Silly, ^e 
brother of a friend with whom she was visiting. Her affection 
was not returned, but she entered on a correspondence with 
him in which she plays the p^ of director. After the death 
of her patron, Mme de Grieu, poverty compelled her to 
enter the household of the duchesse du Maine at Sceaux in 
the capacity of femme de ehambre. Her literary talent soon 
manifested itself in the literary court of the duchess, and secured 
for her, among other frienttehips, the somewhat undesirable 
adnuration of the abbi Chaulieu. The duchess is said, but chiefly 
on the waiting-lady’s own auliiority, to have been not a little 
jealous of her attendant. Enough, however, is known of the 
duchess’s imperious and capricious temper to make h improb¬ 
able that her service was a^eeable. Mile Delaunay, however, 
enjoyed a large share of her confidence and hqd a considerable 
share in drawing up the Mhnoire iet frintes UgiUmes which 
demanded the meeting of the states-general. 1 She was implicated 
in the affair rf the Cellamarei cOTspiraoy, and was sent in 17^8 
to the Bastille, where she'remained for fiwoiyears. Even here, 
however, she made conquests, though the was im: from beautiful. 
Her ownaccount of her love for httfelloiw-priBoiier, the chevalier 
du ,Mfoil,*nd of the passion of the thevalier de Maiscawouge, 
her gaoler, "fw her, is justly famous.: She returned on her 
liberation to the service of the duchess, who showed no gmtitude 
for .the devotion, ^ipproaching fire hetcid, that ,MUe Delaunay 
had sl^n in h« qause. She reoaved HQ promoition: and< ;stin 
tn AiWa the weariiome, duties of a waithy-maii Sl»refused, 
it is said,. An«W Dadiet, the widower of a wfteantwfemoustthan 
himself, JWd in: »735, bang-then more; tiuto flfiy,.married tto 
' de Staal. Her icfissWBfaction n 4 ith;jhlar posjtiwi had.be-. 
oomeiBo evident .that the dttCh2as,tdMidiofile«ag heriS9rvices, 
aixM^ the manfage to give MBe Delminay ttodt spnaeuft 
to Sow of •hff.ptomdtidn to benonitm.e^nalHy with tte’ladies 
of the court. • Oft this footin* she .remained a luembier .qf thn 


household. It was at this time that she became the Mtod'tmd 
correspondent of Mme du Deffand. She died at'GeiineySllihrs 
on the isth of June 1750. Her Mir^res appeared ftb«Wt five 
years later, and have often been reprinted, birth separstte^ and 
in collections of the memoirs of the 17^1-and 18th centuries, to 
both of which the author belonged both in style and diaiacm. 
She has much of the frankness and seductive verve of Mme 
de S6vign6 and her contemporaries, but more than a little ahoyed 
with the setisibaui of a later time. It may be doubted whether 
she does not somewhat exaggerate the disoonfforte of her 
position and her sense of them. In her lack ert i^iions She was 
a child of the 18th century. Sainte-Beuve says that iSie most 
fit time for the reading of the Mimoires is the late ao1!Uffltl]|'un^ 
the trees of Novembw. But her book is an extremely'ammnng 
one to read, as well as not a Ihtie instructive.' The humours 
of the “court of Sceaux’’ are depicted as hardly htfy other 
society of the kind has ever 'been. “ Dans.ee' art enjdofi’de 
raconter,’’ says'Sainte-Beuve) “ Madame de Staal est classiqne.” 

Besides her Mimoires Mme de Staal left two excellent short 
comedies, performed at the court of Sceaux, and some letters, the 
answers to which are in some cases extant, and show, as well at the 
references of contemporanes, that the writes did not.eiwjiigerate 
her own charm. Her Mimoires were translated by S. Bathurst 
(1877) and by C. H. Bell (1892). See the edition (1877) of her 
Mimoires by M. de Lescure. . — • ' 

STABIAE, an ancient town of Campama, Italy, on the coast 
at the east extremity of the Gulf of Naples (mod. Cast^am- 
mare di Stabiai It was dependent upon Nuceria Atfatefna 
\q.v.) until it joined the revolt against Rome in tiie Social Wm 
(90 B.C.). In 89 it was taken and destroyed by Sulla,.and'its 
territory given to Nuceria as a reward for fidelity to Rome; The 
place, however, continued to be visited for its natoral baaoties, 
Its mineral springs and its pure milk. Remulfs of fine villas 
have been found about half a mile to the east of the modefh 
town, and also the remains of a temple to the genius af'fitdbiae, 
whidi no doubt occupied the same site as it had donC'in'Oscon 
times. None of these remains is now visible, The town whs 
destroyed by the eruption of a.d. 79 (in which th« elder Pliny 
met his death), but was soon rebuilt on the site now ocoqiiCd 
by the modem CasteHammare. Above the town on the-east te 
the Mons Lactarius (from lac, milk). Here 'toCk plftch the'battle 
between Narses and Teias in a.d. 553, which put an end to the 
Gothic domination in Italy. , i 

See M. Ruggiero, Semi ii Stabia del > 749 ^ 

J. Beloch, Campanien, 2Sd ed. p. 248 sqq. (Breslfti; ^»9o)r.'-‘(T.M.) 

STABLE, a building in which horses are kept, includiiiK thfe 
stall in which they stand, furnished'with maft^ and'raj^,1lte 
room in which the tamess is kept and jrtteit«d _tib,, (he toft'ih 
which the hay and com are stored, and other acfceSsorjr tooni^, 8^. 
(See Horse.) This is the current l^t .'fti.Wdlrd wm 
formeity applied, as was fiie Latin 
place (from stare, to Stand), to a stafl Or enclps^ fi 
of domestic animab, cows, sheep, &C. ’The 
meaning toly established, comes, directly from listin ', 
also from ftefs, to ttoad. / 

fiTADB, BBRNHAni (^84S^r9o6yGermSn Ptoti^t 
lopan, was bom on toe 'nth of'my' iflsS'.dC'AfiCton 
Thuringia. He BtadiSd at L^pxig and add “ 
time became (1875) - 
member of Eraiut 1 
adherent of the newest {^ticaFsd^l. 

Zeitsekrift fUr altleskimmiKehe 
to edh; and hb'criticSl hbtoty eif _ ^ 
liroel, 2 Wb., i^7-''f888; vm. 

Rolttobmii) '"imi- ‘ made ItoH vvf w 
Siegfried, he has revised and . dditiMJ tte'Htistew li 

woiSludS\'tr»^ Hi 

Ztu^gpii mA dm TAt .(.ifi? A idar. Aabb g ISmmM 

(voL'L, r 8 jA, Ausgewiiklte aktmmiseke Jkedm/M>Mkmttimm 
(rsopi and mUsdie ThnU^e Jdes 

_ Hji'/died ,on the DeQsmber;^f^^,;'; ' .' 

See o'. 'I^eiderer, DevOopment of Theology (189*^. n:. ■ ’ 


he ( 

-- 

lidir wito 

'WtoWn. 'Wltli'l! 

.<''J7s6r. 
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. .iIRrAOB, a %Qym.fil Casmay m the BruBsiaa province of 
Hanoverf.sitiiuitigd ton the navi^le Schwinge, 3^ m. above its 
conflnenee witlttbe Elbe, ioro. N.W. of Hamburg on the railway 
to Cuxhavftu Fop. ^905), 10,837. It carries on a number of 
small.manufactures and has some shifting trade, chiefly with 
Haroburgibut the rise of Haxbutg has deposed it hrom its former 
positifm as the chief port , of Hsmover. In the neighbourhood 
are deposits (^ gypsum and salt, The fortifications, »ected in 
iJSSiand strengthened in s8i6, were demolished in i88a. 

. , 'According to, the l^end, .Stade was the oldest town of the 
Saxons and iWBS built in 311 b,c. Historically it cannot be 
traced farther back than the loth century, when it was the capital j 
of a line of countt. In the 13th century it passed to the arch¬ 
bishopric of 'Hremen. Subsequently entering the Hanseatic 
League, it rose to some commercial importance.’ In 1648 Stade 
became the icapital of the prindpiality of Bremen under the 
Swedesi.aBd in J719 it was ceded to Hanover, the fate of which it 
has since shared, The Prussians occupied it without resistance j 
ih t86d. 

See lobchnann and Wittpenmg, Guchiektt der SUdt Stade (Stade, 1 
1898). 1 


ffTABlON. JOHAHN PHIUPP JOSEPH (1763-1824), 
Austrian statesman, entered the diplomatic service and rose 
early to a high position. In 1790-1793 he was ambassador in 
London. .Mtnr some years of retirement he was entrusted 
(tSoo) with.a mission to the Prussian court, where be endea¬ 
vour^ in vain to. effect an alliance with Austria. He had 
greater success iss .envoy- at St Petersburg, where be played a 
large part in the formation of the third coalition against 
Nhpoleen (1805). .Notwithstanding the failure of this alliance 
he was made foreign minister, and in conjunction witli the 
archduke Charles pursued a pdicy of quiet preparation for a 
(fresh trial of , strength with France. In 1898 be abandoned 
tbeipohey of .procrestination, and with the help of Mettemich 
hasted the DUtteeak. of a new war. The unfortunate results 
the-eempeign of 1809 compelled his xesiguation, but in 1813 
he!wea xoRUQ>seioned to negotiate the Convention which finally 
overthrew Napoleon. The last ten years of his life were spent 
in I a. Strenuous and psrt^ successful attempt to reorganize the 
disordered finances of hiS country. 

,) ‘ See Au Boer, Xrifti /aSie dsterreichiseher PiHk, -tSor-tSto (Leipzig, 
1877); Die , Finmien Oeslerreichs im, /f Jakrkundert (Prague, 
1877); Kmnt y, Zm Qesehichte Oesterfetcis, tj^e-iSi 6 (Gotha, 1&6). 

' Xai^ form of this Greek name for a standard 

(dJeJfgjJ), i[about 6|fl.* or i fathom) = 6 

(190 Gjr, .abi9ut roti.Eng.. ft.), equivalent to about 606 
]^ng,.ft.,{,u,(i|ex^,about pn^eigh^ pf lbeP!.oinanzmle,.itis often 


tfa^te 41 )Y course for the foot-race at Olympia 

(([.e.), Cji^tjyias^e ip lep^haand hence the Pfpie was 
given |to tlm,Gr^|s^-i^. and to the amphitheatre in which 
the to P4l>W(see.GiBnSjCiA^ 

STA(M1^aKifl!B$ (Pu. stgdhmeder, a d«egate or representa¬ 
tive), ^e,title p(tbe.5hi^,ina^trate,nf seyen states which 
formed the Umted Netherlands by thg pnion of Utrecht in 
t579. ^ugh *■ hse-also the force 

W was not, the 

g9i5ep(pr pf m<ha.Wns®of a place or 

tofp,,, Be, .wasjip,, tte .ppws, tW, ptaad, of, the sovereign. 

' ft,;, pw. pfliqer ofjatw^hj^er, |s.,a ,jp(rotxms»latus,- md 

A delegste, 

.jpprth^ • revolted fbom I^p U. 

rishts irom 

Uie hptue ^ 

> li:ha<»taddSBN^ee (ShideriBlbeiciU)l«enaa ancient umpoet 
mpon all gpods cMwid «p the i*(*e W*d *t the, viJte^ of 

lieamia&a cdsdnuM lMNtvaiwver.1 viiieWMi lilM fesMed'by'the 
WiWgitride a<\MimiWjb<iad'iB'ta6i,''whea^|fiW^ WBre’redeemed) 
It jle *h« JWMV'W «*eqaer,of; 


lanover'iwaa in 
IPimbarg and 
redempPon money, 




fumder passed from being the representative of an absent sove¬ 
reign {^ce and became ithe child magistrate of the states in 
whom the sovereignty resided. Six of the seven states fcaming 
the confederation of the United Netherlands took as their 
stadtholder William of Otange-Nassau, called “ the Sflent,” and 
his descendants during three generations. The seventh, 
Friesland, had for stadtholder William’s brother, John “the 
Old,’’ and his descendants. The younger line bedsme stadt- 
holders of the other states after the extinction of'the elderj and 
were the ancestors of the present royal family of the Netherteds. 
Though the stadtholders of the bouse of Orange-Nassau were of 
princely rank and intermarried with the royal families of Eurc^, 
they were not sovereign princes. They exercised large admmi- 
strative powers, and commanded the land and sea forces, but it 
was with delegated authority given them by each stats in 
domestic affairs, and by the states-gencral of the confederation 
in all common and foreign affairs. The states-general and some 
of the individual states not only claimed but exercised the right 
of suspending the stadtholdership, as for instance after the death 
of Wuljam II., 1650, and of William III., 1702. 

STAEL, HADAME DE. Anne Louise Gekmaine Necxer, 
Baxonne DE Stabc-Holstein (1766-1817), French novelist 
and miscellaneous writer, was born at Paris on the 22nd of April 
1766. Her father vfns the famous financier Necker, her mother 
Suzanne Curchod, almost equally famous as the early love of 
Gibbon, .as the wife of Nedcer himself, and as the mistress of 
one of the most popular salons of Paris. Between mother 
and daughter there was, however, little sympathy. Mme 
Necker, despite her talents, her beauty and her fondness for 
philosophe society, was strictly decorous, somewhat reserved, 
and disposed to cariy out in her daughter’s case the rigorous 
discipline of her own childhood. The future Mme de Staei 
was from her earliest years a romp, a coquette, and passionately 
desirous of prominence and attention. There seems moreover 
to have been a-sort of rivalry between mother and daughter for 
tl» chief place in Necker’s affections, and it is not probable that 
the daughter’s lovefor her mother was increased by the cimscious- 
nessof her own inferiorily in personal charms. Mme Necker 
was of a most refined thwgh somewhat lackadaisical style of 
beauty, while her daughter was a plain child end a plainer woman 
whose sole attractions were large and striking eyes and a buxom 
figure. She was, however, a child of unusual intellectual .power, 
and'shc began very early to write though not to publish. . She 
is said to have written her father a letter on his famous 
CompU'Reuiu and other matters when she was not fifteen, and 
to Imve-injured her health by excessive study and intellectual 
excitement. But in readina ^ the accounts of. Mme de StaSl’s 
life which come from herself or her indzliate friends, it most be 
carefully remembered that she was the most clistinmiithed and 
characteristic product of the period of mtstbUiU—^ singular 
fashion Of ultFSrsentiment wl^ required that both men and 
women, but especially'wbmeti, should be always pa^tatixig with 
excitement, steeped m melancholy, or disstfived in tears. Still, 
there is no doubt that her father’s dismisssL from the ministry, 
which followed the presentation of the Ci^fSi and the oonse- 
quentremoval of tbe&milyfrom the busy lifh ef iParis, were bene¬ 
ficial to her. Dnrinf part of thesMxt few yekrs they resided at 
Gbppet, kor father’s estdte cm the Lake of Geneva, which she 
her^ made fiunous; Bfitiothhr parts wteei spent in traveUkg 
aboutj chiefly in tim eoi^ rif They retiirned to Paris, 

or at least to its lieighbordriuk^ ini 1785; and Necker 
resumed literary 'dmrlr'of^ a misoeUaineous kind, includ^ a 
novdi, iSdpAtV/ptiritedom imdl a tragedy. /soMns erty, 
publnied in Itheoami^liotiiiver, a question of mairymg 
her.' Heriwant'of htieul^iiMut’CbiijiMsated 'by'^ fortune. 
But’hier parents art'saidi tO 'lmriw objected lh heriihatr^itig a 
Biiunlui (^tholki;i whtih; ’imt.EltdReii oofasidembly '’Mified iW 
chdiie. ' Them ^ a UgakditlMtiWUliam llha: the younger ith^ 
of-iLier; the'sominihatiMiMniB ^kiwr bf MUe’ide iLcsauaBie, 
Oedbett, a liifld^heartadidixiebMb ofuethe tideat/icerteraji Mid 
her^-addresshk.' Bbti)hei finally'mtivied ErieiHa^us, S&rsn 
of 8 ta 814 Iifliitidn, iwho was'first 1 an attaihd' of lie Swddiih 
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legation, and then minister. For a great heiress and a very 
ambitious girl the marriage scarcely seemed brilliant, for Stael 
had no fortune and no very great personal distinction. 'A sii^lar 
series of i^[otiations, however, secured from the king of Sweden 
a preanise ^ the ambassadorship for twelve years and a pension 
in case of its withdrawal, and the marriage took place on the 
14th of January 1786. The husband was thirty-seven, the 
wife twenty. Mme de Stael was accused of extravagance, and 
latterly anamicableseparationof goods had to beefiected between 
the pair. But this wtis a mere legal formaHty, and on the whole 
the marriage seems to have met the views of both parties, 
neither of whom had any afiection for the other. They had three 
children; there was no scandal between them; the baron obtained 
money and the lady obtained, as a guaranteed ambassadress 
of a foreign power of consideration, a much higher position at 
court and in society than she could have secured by marrying 
almost any Frendunan, without the inconveniences which might 
have been expected had she married a Frenchman superior to 
herself in rank. Mme de Staill was not a persona grata at 
emut, but she seems to have played the part of ambassadress, 
as she played most parts, in a rather noisy and exaggerated 
manner, but not ill. Then in 1788 she appeared as an author 
under her own name (Sophie had been already published, but 
anonymously) with some Lettres sur J. ]. Rousseau, a fervid 
panegyric showing a good deal of talent but no power of criticism. 
She 'was at this time, and indeed generally, enthusiastic for a 
mixture of Rousseauism and constitutionaUsm in politics. She 
exulted in the meeting of the states-general, and most of all 
when her father, after being driven to Brussels by a state 
intrigue, was once more recalled and triumphally escorted into 
Paris, Every one knows what followed. Her first child, a 
boy, was bom the week before Necker finally left France in ■ 
unpopularity and disgrace; and the increasing disturbances of 
the Revolution made hef privileges as ambassadress very 
important safeguards. She visited Coppet once or twice, but 
for the most part in the early days of the revolutionary period 
she was in Paris taking an interest and, as she thought, a part 
in the councils and efforts of the Moderates. At last, the day 
before the September massacres, she fled, befriended by Manuel 
and Ttdlien. Her own account of her escape is, as usual, so 
florid that it provokes the question whether she was really in 
any dattger. Directly it does not seem that she was; but she 
had generously strained the privileges of the embassy to protect 
some t^eatened friends, and this was a serious matter. 

She betook herself to Coppet, and there gathered round her a 
considerable number of friends and felloW-refugees, the beginning 
of ttie quasi-court which at intervab during the next five-and- 
twenty years made the place so famous. In 1793, however, she 
made 6 . viait df some length to England, and estaUished herself 
at Mickleham in Surrey as the centre of the Moderate Liberal 
emigrants — Tafleyrand, Narbonne, Jaucotirt and others. 
Ibere wa^^ot a Iktle scam^ about her relations with Narbonne; 
and this l^driehlam sojotim (the details of which are known 
from, tdrioi^ other sources, tth letters of Fanny Burney) has 
never been hltc^ther satisfactorily accounted for. In the 
surhihef she letur^ to Coppet imd wrote a pamph]et(^^tonr 
sUf 'k prbeis tb la rtine) on tl^ queen’s execution'. The next 
year’her’mother di^, iM the M of Bbbesjpierre opened the 
Way back to Paris. M. de Stall (vffjose ipssion had been b 
ab^refe end hSmsetf in HoHapd fot st^accreditrf 

her iiaa^^d^^ a wS^om^icuous in ^ tht^^d 
eo^tWe soiciety;of the Dirodtaryi She also’published eevenil 
sthkU ttbtki; the chJef being «a De PinUfirtee ^passiam 

iesrtepp!^ 

mMSt' fifioby. If iheie, yi^ 

tWt 'was ’W' ^ief politicifl’'i(jtoc«tanc«. ' 

bi^i^’'blilde had b^'MippSihd by fienjiB&i’ Cdbifant, .whoth 
ih '1)94and who liidmtbty fn^'ihlfhsih<» 
Shis Hfid Oyer hib; ''BbaTptaikhnd 
tkffitihkl'reifijtu'tbibrhk'itmwj^ Her 

’WMPygefitrhfib^'Btf 1 modUinte VphbUe dr a COMtitutioilid 


mmiaichy was quite sincere; cmd, even if it had not been so, 
her own (haracter and Napoleon's were too much sBitiS in some 

C ts to admit of their getting On together. For seine years, 
sver, she was able to alternate between Coppet Hmd 'Buis 
without Acuity, though not wi^out knowing that the First 
Consul disliked her. In 1797 she, os above mentioned, separated 
fomially from her husband. In 1799 he was recalled by the 
king of Sweden, and in i8os he died, duly attended by her. 
Besides the eldest son Auguste Louis, they had two other children 
—a son Albert, and'a dai^ht^ Albertine, who effterwards became 
the duchesse de Bri^lie. 

The exact date of the beginning of what Mme' de Stall’s 
admirers call her duel with l^poleon is not easy to determine. 
Judging from the title of her book Dix annies d^exU, it should 
be put at 1804; judging from the time at which it became pretty 
dear that the first man in Fiance and she who wished to oe the 
first woman in France were not likely to get on together, it might 
be put several years earlier. The whole question of this duel, 
however, requires considemtkm frcmi tiie point of view of common 
sense. It displeased Napoleon no doubt that Mme de Stafil 
should show herself recalcitrant to his influence. But it probably 
pleased Mme de Stall to quite an equal degree that Napoleon 
should apparently put forth his power to crush her and fail. 
Both personages had a curious touch of chtAaianerie. If Mme 
de Stall had really desired to take up her parable agitinst 
Napoleon seriously, she need only have established herself m 
England at the peace of Amiens. But she lingered on at Coppet, 
constantly hankering afte; Paris, and acknowledging the 
hankering quite honestly. In i8ox she published tiie first of 
her realty noteworthy Ixxiks; the novel of Ddphine, in which 
the “ femme incomprise ” was in a manner introduced to French 
literature, and in which she herself and not a few Of her intimates 
appeared in transparent disguise. In the antunm 1803 she 
returned to Paris. Whether, if she had not displayed such 
extetaordinary anxiety not to be exiled, Napdeon wouM have 
exiled her remains a question; but, as she begim at once appealing 
to all sorts of persons to protect her, he seems to have tiiought 
it better that she should not be protected. She was directed not 
to reside within forty leagues of Paris, and aiter cofisMorable 
delay she determined to go to Germany. She journeyed, in 
company with Qmstant, by Mete and Frankfort to Weimar, 
and arrived there m December. There she stayed during the 
winter and then went to Berlin, where she made the ac^iuntance 
of August Wlhebn Schlegel, who afterwards became one of her 
intimates at Coppet. Thence she tmvelled to 'Vienna, where, 
in April, the news Of her father’s dangerous ilhtess abd 
shortty ^ his death (^ril 8) reached her. She lethnied to 
Coppet, and found herself its wealthy Ond independent ifiistress, 
but her sorrow for her father was deep and ceftointy sincere. 
She spent tiie summer at the chftteau with a briHiOnt company; 
in the autumn she journeyed to Italy aCcompi^ed by SAlegej 
utd Sismondi, and there gathered tiie materials pf her most 
famous work, Coffnne. She retOTnld in the summer of 1803. On;] 
spent nearly a ydir in writing Carintie} in t8o6 she tecAte the 
decreed eiw and lived for «time undttturbed near Paris. In 
1807 CortNMj first aestiietic romance not wri^ in Gettean, 
appeared. It it ib faict. what it was desdibed as Ix^ng ait this 
tiW of its appearance," a pittuieSque toUr bouched ip ipnn 
of a hovel.’^ The publication was tsdten Os a 'tenphoer of her 
existence, and the |^ce of the empire sent' hir mxk to Coppd; 
She stayed there as usual for the silmmte, Ofid then out once 
morefor Germany, vkitingkta^jFranWdrt^Beriir. and Vientfa. 
She was again at Coppet m the sumrhet of which yasi 

Constimi bnflre with her, sUbsequwitly a Gennsh lady) 

ahd Oet to WO* it het book, Di VAIbMmvl It toiok hlrhearijr 
till Whote tiejet tiro years; she aM pot tif^yel 

mu* er fs* ii^'het •hoi^.b ^ had Boi^t 

'America aft^thlBia^ of movh* thi^, bot’cffliwdrwtffity 
made her tfeternml to 
SiabmMaioff”t6 ' 6 en 80 tifhip 

teieonsSitentWd she wrote to thi emperoT tete^to^’tihfbrtime;^ 
letters, iM'(mtoundigaified''itnd ptovOtang, ahelmd'tito 
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•ecret. A mwi legs ^nannical m less mean-spirited than Napo- 
^ would of i^me have let her alone, but Napoleon was 
Na^lecm, and she perfectly weB knew JiSb. The reply to her 
letter was tl^ condemnation of the whole edition of her book 
(ten thousand copies) as “ not French,” and her own exile, not 
as befOT to a certain distance from Paris, but from France 
Mto^ether- The act was unquestionably me of odious tyranny 
but It M impossible not to ask why she had put herself withm 
reach rf it when her fortune enabled her to reside anywhere and 
to publish what she pleased. She retued once more to Coppet, 
where she was not at first interfered with, and she found 
solation m a yourjg officer of Swiss origin named Rocca, twenty- 
toree years her junior, whom she married privately in i8ii. 
The mtimacy of their relations could escape no one at Coppet, 
but the fact of the marriage (which seems to have been happy 
enough) was not certainly known till after her death. 

Tte operarions of the imperial police m regard to Mme de 
Stael are rat^r obscure. She was at first left undisturbed, but 
by degrees the chiteau itself became taboo, and her visitors 
found thenarives punished heavily. Mathieu de Montmorency 
and Mme Rtoamier were exiled for the crime of seeing her; 
md she at last began to think of doing what she ought to have 
done yearn before and withdrawing herself entirely from Napo- 
leons sphere. In the complete subjection of the Continent 
which preceded the Russian War this was not so easy as it would 
have been earUer, and she remained at home during the winter of 
rSxi, wntmg and planning. On the 23rd of May she left Coppet 
almost ^retly, and journeyed by Bern, Innsbruck and Salz¬ 
burg to Vienna. There she obtained an Austrian passport to the 
frontier, md afto some feare and trouble, receiving a 
ga«port m^lahcia, she at last escaped from the dungeon of 

She journeyed slowly through Russia and Finland to Sweden, 
making aome stay at St Petersburg, spent the winter in Stock- 
noun, and then set out for England. Here she received a brilliant 
reoqitim md wm mu^ lionized during the season of 1813. 
she published D« VAUemapu in the autumn, was saddened 
by th e death of her swond son Albert, who had entered the 
swe^ amy and fell in a duel brought on by gambling, under- 

T • frattfoist, and when 

wuis imll. had been restored returned to Paris. She was in 
ram when the news of Napoleon’s landing arrived and at once 
to toppet, but a singular story, much discussed, is oirrent 
of to havmg approved Napoleon’s return. There is no direct 
evidence it, but the conduct of her close ally Constant may be 
quo^ m Its support, and it is certain that she had no affection 
for the ^rbons. In October, after Waterloo, she set out for 
l^y, not only forthe advantege of her own health but for that 
m her second husbmd, Rocca, who was dying of consumptim. 
^ daughter married Duke Victor de BrogSe on the aoth of 
Fmniary i8i6,,at and became the wife and mother of 
French stafa^en of ffis^tion. The whole family returned to 
® J“5f' now frequently visited Mme de 

Stay Uiere. D^ite W increasing ill-heaith slie returned to 
Peris for the wmter (rf *818-18x7, and her salon was much 
al^y become conffiied to her room, 
u scn^hcr bed. '.Shetdie4 on tbo Z4th Julyjan^ Rocca 
furaved her little more tbui six months. 

Mine de StaSl pccumes a sn^lar posHimi in Rench 
ntoa^ The men of he* own time exalted her to the skies, 
ana lM nwt extravagant, estimates of her (as “ the greatest 
womaajB kteraiy histoiy,” as the “ foundress of the romantic 
, “ovemen^ « representing " ideas,” wMp her contempoiary 
,«^f«tonted words, colour?, and i^ei, 
and so fo^)to to be foqnd in immpr histories of literature, 
to the rt & aclBwwlB^ ,;^ she was soon very 

li ^ w ad. m>pt|»?r_wnter , en^ is so rarely 
SSSSi ^ destitute of the tiilmte of new and 

effitmi%,,;^,a^tutdaot docurpente m the hands of 
to toCBidtos, of - Broglie and ^ussonyille, have' 

1^ ^^ed rnato^to books and„pap^ but th4e ere 
•loto wN)r on tlte 


literary merit. Nor, when the life and works are examined is the 
neglto without excuse. Her books are seen to be in laige part 
merely clever reflections of oth(^ people’s views or views current 
at the time. The sentimentality of to sentiment and the florid 
magniloquence of her style equally disgust the reato. But to 
M,***,'® highest degree unfair. Mme de 

Stael s faults are great; her style is of an age, not for aU time- 
to ide^ are mostly second-hand and frequently superficial 
But nothing Mve a veiy great ^ent could have shown itself so 
receptiTC. Take away her assiduous frequentation of society 
irom the later philosophe coteries to the age of Byron—tak ' 
away the influence of Constant and Schlegel and her other 
literary friends—and probably little of her will remain. But 
to have caught from all sides in this manner the flnaHnp 
notions of soaety and of individuals, to reflect them with such 
wgour and clearness, is not anybody’s task. Her two best 
books, ConnM and DeVAUemapie, are in all probability almost 
wholly unoriginal, a little sentiment in the first and a little 
constitutionalism in the second being all that she can claim. 
mt Corinne is still a very remarkable exposition of a certain 
kind of aestheticism, while De VAUemagne is still perhaps the 
mwt remarkable account of one country, by a native and 
inhabitant of another, which exists in literature. 

Baron Avgaste de- StaSl (d. 1827) edited the complete works 
of hjs ^ther m seventeen volumes (Paris, 1820-1&1), with a 
notee by toe Necker de Saussure, and tke edition was after- 
rcpublished in a compacter form, and, supplemented by some 
obtainable in three volumes, large 8vo. 
(Didot). Tto uid the Di* anndes ti'exil had been 

mibhshed after Mme de St^s death. Some leans inidites to 
*9°3- There is no recent reissue of 
toe whole, imd to i^ior works have not been reprinted, but Corinne, 
De^^e and^s 1 Allemagyie are easily accessibfe in cheap and sepa¬ 
rate forms. Of sep^te works on toe de Statl, or rather on 
Co^t and Its society, besides those of MM. Caro and Othenin 
d HaussonvUlCi nmy be mentioned to capital work of A. Sorel in 
rn ^ands ^nvatns fravfais. In English there are biographies by 
A, Stevens (London, z8So) and Lady Blennerhasset (1869). (G. Sa.) 

STAPP ( 0 . Eng. staef; cf. Du. slaf, Ger. 5 te&, &c.; led. slafr 
me^t also a written letter, and 0 . Eng. Oaf as, the letters of the 
alphabet; stave,” one of the thin pieces of wood of which a 
cask K made, a a doublet), a long stick or pole, used either as 
an aid m walking, m a weapon as in the old quarter-staff (a.v.) 
^ as a symbol of dignity and office, e.g, the pastoral staff (a,v j 
ftirther the word is applied to the pole on which a flag is hoked 
Md to various measuring surveying instruments. Probably 
from the early use of the word for the letters of the alphabet, 
Stan and its doublet “ stave " came to be used of a line, 
verse or stanza, and in musical notation (qx.) of the horizontal 
Imes on which notes are placed to indicate the pitch. A par- 
ticuto use, perhaps derived from the sense of an aid or help, 
is that of a Dody of assistants, particularly milit^. 

The military staff oiganization of to-day, with its subdivision 
rad specialization, is a modem product. AlthouA generals 
have always provided tiiemselves with aides-de-canro and oider- 
hes, the only offical coiresponding to a modem staff officer m a 
i6th or 17th centunr army was the “ sergeant-major-gwi^ ” 
or major:general,’’ m whom was vested the. responsmiUty of 
forming the army in battle array and al?Q the command of 
the foot. In those ditya armiesj large and small, were aiiayed 
m deep formations and, oocuwing but a narrow feont m 
emp and in battle, were eas% manageable by one man and 
his messengers. A Irtfie later, however, we find &. “quarter- 
niMtei-general ” and his assistants, changed with the, duties of 
selecting oamp% rec^oitring thei epunttyrad coliecting infor- 
ration generally.. ’Ihequartemiaster-reneral hlmsrif ma mmf- 
timM uaed, as Maxiborough ,uaad>(Swogra (qx,), pot only as 
Aief-^f-ataff and as qiiaxtennaateM(«^ in strict sose, 
but also M the general’s a«thoiwd fepreseatative with detech- 
mqnts, advanced guards^ itc,- ) 3 ut there Wte pp subdivision of 
nroctiona m the modem lertte. A itoff wasa groupofaficera 
attend tempomrily to headquarters and KmSaMe .Ug any 
xiuiunon which the, qqiniaander thoujjk .fit to me and 
m .the hi^iy eeutrahsad winieiuof those days thsM 
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{as regards junior ofikers) were practically limited to orderly 
work and reconnwssance, especially topographical reconnais¬ 
sance. Subordinate generals bad aides-de-camp only. Apart, 
then, from tho “ adjutants ” or personal staffs (amongst whom 
must 1» reckoned the commander-in-chief’s secretary generally 
a civilian), the staff m the field in Frederick the Great’s day 
was the quartermaster-general’s staff, and it was chiefiy con¬ 
cerned, both in peace and war, with military engineering duties. 
In the Seven Years' War Frederick’s Q.M.G. staff * comprised 
two to six officers, usually engineers, and by 1806 the quarter¬ 
master-general had practically monopolized engineering and 
scientific appointments at headquarters. Summer the staff 
officers devoted to surveying and topographical reconnais¬ 
sance; winter to the codification of the information obtained. 
None of them were employed or trained with troops, although 
Frederick the Great sometimes made the quartermaster-generu’s 
officers at Berlin do duty with the guards. 

With the French Revolution, however, the organization 
of the staff gradual^ modified itself to suit the new conditions 
of war&re. The sisse of armies necessitated subdivision and 
separate staffs for the subordinate leaders, their mobility re¬ 
duced the importance of minute topographical reconniussance, 
and the necessity of communicating between the several groups 
of an army produced an increased demand for orderly officers. 
But naturally a fully developed staff system did not spring to 
life iriunediately. Only by degrees were generals evolved who 
could handle l^e and mobile armies, and the highly gifted 
army leaders who in time appeared, Napoleon of course above 
all, scarcely needed a general staff. Napoleon had a chief 
of staff. Marshal Berthier, who bore the old title of “ major- 
general/' but Berthier was practically a chief clerk, a man of 
extraordinary aptitude for business. Berthier’s staff was dis¬ 
tinctly a mobile war office, and the great captain who needed 
not a^ice, but obedience, was wont to despatch his orders 
1 ^ a crowd of subalterns. The principal contribution, ther?-’ 
fore, made by Napoleon to the development of staff oiganiza- 
tion was the thorough establishment of the |uinciple of corps 
and divisional autonomy. Corps and divisicms to be self- 
contained required, and they were furnished with, their own 
staffs. The old tjye of " quartermaster,” whose " wstrar 
metation ” and engmeering science had been essential in the 
days of rigid indivisible armies, disappeared and gave 'my 
to a type of staff officer whose duty was to translate^ his chief’s 
general instructions (other than those delivered in the field 
by the gallopers of the persona! staff) into orders for the 
various subonlinate comnumders. The p;ene»d staff officer’s 
functions as strategical assistant to his chief were non'Citistent. 
This system worked satisfactorily in the main while Berthier 
was at tire head of the central office, somewhat less Mtisfactorify 
in the Waterloo campaign when Marshal Smilt occupied his place, 
and worst of all it worked in various wars of the 19th century 
in which the self-contained great general was not forthcoming. 
The general staff became a mere bureau, divorced from the 
army. Thus on the French side in 1870 Marshal Basaine so 
far distrusted his general staff that he fmbade it to appear on; 
the battlefidd, end worked the army almost wholly by me^ of 
his personal staff. Thus Gie latter, the mere inouthpiece of the 
manW, issued dcetchy strate^cal orders for movements, and 
so reduced the rate of marchiiK of the army to ffve or six 
miles a day; while die formwr, kept in the dark by'tfie com- 
inander-in-cbtief, issued either do orders ht aU or ^ordm'^iAt had 
no reference to the ml condition of affairs and the nuirshal’s 
intentions. The army at large distrosted both staffs cqoaBy. 

The Piusdan genend staff was as dfffetent h^ this stiff of 
bumucrats and amateurs as day from . Beto bef^ 
1806 MassenbachCgJi..) had added titeprepaiwondf stratefical 
plansto the work of the quartennastengenentl'a staff, obtamh^ 
thus at the expense of the idjutant-gnieml’s Side the ;()owers 
iff a j^eral staff in the niddisd sense. That he ' Wiui ldctlpable 
of lumg these pcnrets k ihown lijr the poyznidl histf^ of 
Jena. But anotIier>quarteiiiuamr<geneml in the tsar of xSo6, 
> The ” getterat ms wak shaply the list^M ginend officen. 


Schamhorst (7.0,), took np hk work and in a very difiwent 
spirit. In Schamhorst’s fint instructions of 1808 it was laid 
down tlmt on aeeuratt knowledge of troops and a general kitow- 
ledge of country were essential to a staff officer who was to be 
ractised in exercises with troops and also in surveying. Scham* 
orst, moreover, distributed^enetal staff officers m peace to 
the povindal commands. The business-like habits which he 
instilled into his pupfis, and their dose toudt with comman¬ 
ders and trtiops, b^an a tradition of effident and accurate 
staff work in the field, work in which the prevkms Prussian 
staff (and indeed all contemporary staffs except Napoleon’s) 
had Med. Thus it was that although the battle of Gravelotte- 
Soint-Privat was fought on the German side by over aoo,ooo 
men and in two or three distinct phases with little central 
direction, and, moreover, was not finished until after dark, 
Moltke had in his hands at dawn next morning a complete 
account of the events of the battle, and of the losses and con¬ 
dition of the troops of each corps. This was the fruit not only 
of methodical training in the theory of staff duties but of 
constant practice with troops in field manoeuvres. 

Another veiy important feature of the Schamhorst system 
was the periodical return of all general staff officers to r^fimental 
duty. Thb indeed has often been considered the keynote of 
efficiency. It did not at fint meet with universal approyal, 
but, like so many other military institutions in Prussia, finan- 
dal considerations helped to ensure its retention until its m- 
trinsic merits were proved in war. Just as the army was 
kept at a low peace effective and augmented on motnliimtioa 
from a numerous reserve, so the staffs were small in peace, but 
as many officers as possible were passed through them so as 
to form a staff reserve within the regimental strength of the 
army. 

But above all, the circulation of staff officen made it possible 
to educate the regimmtal officer in the approved doctrines of 
strategy and tactics. “Unity of dottrine’’meant that instead 
of the complicated instractions hitherto issued for any operation, 
a brief note or even a hint was sufficient. In an army with a 
“ doctrine ” adl ranks from genered to subaltern speak the same 
language and use the same term in the same sense. There 
must ^ways be shades of interpretation, varying with the 
individual officer, as was notably the case in ^ that ihince 
Frederick Charles and Blumenthal did in execution of Moltke’s 
“ directives ” in 1866 and 1:870. But the general lines of action 
in such an army are thorougiuy fixed. 

A further consequence of new conception of staff work 
was an enormous increase in the " discretionary ” powers of all 
officers. If there is to be one and offiy one doctrine, tb^ doctrine 
must be compr^ensive and elastic, and educatimi m it must 
consist (hiefiy in applying the genend principle to the specific 
case. Thence it was not a long stqi to the notion that an officer 
could disregard a superior’s orders if the situation on which 
they were based was wroiwly concaved or had changed in the 
meantime. Fw the test <» such indepemdent action is that the 
“ inferior Miodld be conscientiously satMed that the su]^or, 
in his place, would act as he blfflseu proposes to do,” and this, 
of oou^ is the very purpow of unity of doctrine. The exefdse 
of iititiative was p^liarly useful and necessary in the case of 
the staff ofiker. He not only ffisobry superior orders, 
but give orders in the name of superior authority. He was 
better able than any other person to say, not only what 
action the Fidd Serwe Regulations laid down generally for 
such probhans as that in hand, but also what solwon bis own 
general, possessing betterinforination thoathe regimental offiows, 
wduM adopt if present. The latitude in fhis respect accorded 
to German staff officers as well as 'ib'GsriibiBn commander^ isa 
most striking phenomenon of the war of ,1870 (e.g. Cokkw^ 
Caprivi before Yionville and Cokmel yon der Esdt at Whrih. 

4 nie resnk of unity of doctrine, then, was ttpitia 
qudi^ oflSria’ could s«t as a Stitetikte for h^ sMl^dr, and 
unt ,Qrd^ which he gam in that ctqw^' sstm 
even il^efilesn high" in nm &aa the mrffiiiaitw the oMter. 
Hus |Madple, owing to the peculiar '<mc«$iAstriBca o[’<^ 
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Gemum anny, wm Osrried to an exireme in the case of the 
chiefs of staS. Mdtke himself was a chief of staff, the king^ 
although more experienced than ai^ officer in lua army, deli¬ 
berately accepting Moltke’s guidance and assuming the respon- 
sibili^ forthe orders that Mohlce issued in his name. On seveml 
occasione the king indeed foimed a difierent cemdusion fronri 
Molth^s and gave his orders accordingly, but these were 
excqttions. The effect of this, however, is not to derive or 
to Tweve the actual commander from the responsibility for 
the results of his action, whether that action was suggested by 
his own brain or by hts staff officer’s. Such an arrangement 
depends moreover on mutual confidence. The sdf-sufiidng 
great commander does not need a Moltke, an average general 
IS wholly ruled by his mentor; and between these two extremes 
the influence of the chief of staff varies according to circum¬ 
stances and the character of the general. In the German 
armies of 1870, for es^pde, the chief staff officer was in one 
case the reflector oi his chief’s views, in another he was the real 
army commander, in a third the characters of the two men 
were opposed in an almost paralysing equilibrium, while in a 
fourth the staff officer’s business was to so^e and encourage an 
angry and disheartened commander and at the same time to 
“ keep him strai^t." 

_ This de^te adjustment is a neceraary result of theateorp- 
tion—-inevitable under modern conditions of war—of strategical 
and even tactical functions by the general staff. Ihe serious 
risks disunion within the headquarters—and 1870 proves 
that even “ unity of doctrine ” does not altogether eliminate 
this disunion—has to be faced, and is best insur^ ^inst by tiie 
selection of officers appropriate to each other. 'The imagina¬ 
tion and technique of Hess supplemented the vigorous common- 
sense of Radetzky; Bliichcr, with the single supreme military 
quality of character, could leave all the brain-work to his Gneis- 
^u. But usually, unless other than purely military considera¬ 
tions determine the selection of the general-in-chief (in which 
case be can make the best soldier in the army—irrespective 
of seniority-"^his adviser), smooth and efficient working is 
best secur^ when the general and his diief of staff possess 
the same military qualities in different balance, each compen¬ 
sating the other’s weaknesses and deriving strength from the 
other’s good qualities. In the Prussian account of the war 
of 1859 Moltke writes 

_ " Great captains have no need of counsel. They study the ques¬ 
tions which arise, and decide them, and their mtoitfragt has only 
to execute Iheir decisions. But anch generals are stars ci the first 
magnitude, who scarcely appear emee in a century. In the great 
ma;ori^ of cases the leader of the army <»nnot do without advice. 
This advice may be the outcome of the deliberations of a small 
number of qualified men. But within this small number one and 
only one opinion must prevail. Tlie mganization of the military 
Uenrehy must ensure subordination even in thought, and give the 
right ana duty of presenting a single opinion ior the examination 
of the general-fn-chief to one man, and one only. He will be 
appointed, not by aeniority, but by reason of the confidence he 
inspires. The gmeral^in-enief will always have, as compared with 
his advis^, the infinitely weightier merit of having assumed the 
re^nsibility of executing what he advises," 


’Hius the chief of ^e general staff is defined in the British 
Field Service Regulations as the general’s “ eesponsble adviser 
,on ail iimtters affecting militaiy operations, throu^ whom 
be exercises his functions of conmumd and by triiom aU orders 
i seoe d by him will be signed.” 

fa tks Ftshf.—^he manifold duties easentiai and 
incid<imt8l to commaittUng and administering an army, which the 
geatfal pactoms, as above defined, through his staff, are in the 
British service classified bmadly into three headings—general staff 
work, adjuri^general'i 'work and qnartermasler-general’s work, 
^e immedl^ h^d of the genoral ifafl, and (if the ienetal dele^tes 


the duty) the snipipising authority tlyw the othet siaiffs, is tlie’chief 
of the genenl ewl. The link between the army md the in^iec^ 
genmal or contraller of its lines of commmteticm is the quitter- 
mMte-genetal.ijM details required iw^mmetion in general 

^ wjfite £tet borne wiimn me adjutant-gemnsS^ 
-branch aredriritW hy those 


'or'fM'c __ „_____ 

InismoiOhnae with the lines laid dOwA # rite geaenll Staff, 

eiad Insetted in the erdess hsraed by the genenliftaff. " Soutbril!" 

orders ate drafted and issued by the other staffs themselves. 


The study of proposed opera¬ 
tions, the fra^g, issue and despatch of the operation ^ers: 

.points of concentration and for strategic 
d^j^ent; graeral allotment of areas for quarters; measures 
ot purity; intwcommunication; reconnaissance; acquisition, 
collation and distribution of iniermatioD as to the enemy and tie 
country; flags of trace and correspondence with the enemy; ceusor- 
smp; provision, distribution and revision of maps; reports and 
despatches relatmg to operations; furnishing of the adiutant- 
generals Md quartermaster-general’s staffs with information as to 
me situation and probable requirements of the troops, and receiv- 
mg from these branches such information as affects the operations 
inprospect. 

S. Adjutani-General’s Staff (Ptrsonnel). —^Discipline; application 
of military law, martial law and international law, both to the 
army and to the civil population of occupied areas; questions of 
pronwtion, appointments officers, pay, rewards, enlistmonts; 
chaplam s services; casualties and invaliding; me^ciri and sanitarj' 
services; organization of new corps and drafts; prisoners of war; 
policy routme and interior economy; ceremonial. 

«. QmrtermasUr^.entral‘s Staff (Matinel\.~Distiibnhaa of -arhp- 
Md quarters within allotted areas; supplies, equipment and clotli- 
ing (except medical stores); transport by land and sea; raUway 
adEUnlstration; remounts; veterinary service; postal service. 

The work of the lower staffs—divisions and brigades—is similarly 
subdivided as far as neces.<iary. There are, moreover, the small 
personal st^s (aidas-do^iamp) of the army and divisional com¬ 
manders. The work of the latter is not of course as important as 
It WM under the old system, and is partly of a social character, 
P®£f*y orderly work. The headquarters staff of an army of six 
mfantry and one cavalry divisions consists of: Personal Staff 5 
officers; General Staff, chief and to other officers; Adjutant-General's 
6 fa; 7 , adjutant-general and 4 officers; Quartermaster-General's Staff, 
quartermaster-general and 3 officers; attached in various capacities, 
28 officers. 232 non-commissiondl officers and men arc employed 
m the work ol headquarters as clerks, printers, cooks, servants, itc. 
The staff of a division consists of; Personal, 2 aides-de-camp; 
General, 3 or 4 officers; Adjutant-General's, i officer; Quartermaster- 
General's,! officer; attached, 8 officers; rank and file attached, 64-80 
men. A Wgado staff consists of one general staff officer for opera- 
tioiis, a brigade major for administration, and one aide-de-camp ■ 
attached, i offiew; rank and file, 33-45. 

Staff Huties in Peace.—la modem conditions peace is normal 
and war exceptional; moreover, as between European nationn, the 
need of a swift decision of a quarrel is so urgent that immediately 
after mobilization and concentration, if not indeed duitag these 
peliminarics, the decisive action of the war may be begun. Success 
in such a war is the consequence of national spiiit in the first place 
and of the peace training of all ranks in the second. The direction 
and supervision of the latter is the principal duty of a staff in time 
of peace, Md therefore the specialiaation of staff functions, referred 
to above, in the throe branches of operatasns, personnel and matiriel, 
IS as well marked in peace as in war. The two latter branches! 
which are concerned wth the maintenance rather tlmn the use of 
an army, are necessarily quite as fully occupied in peace as in war 
fm the life of the army is uribaterrapted. But the ’’ general staff 
branch would not have enough wprk to justify n separate existence 
were It not for the fact that on the battlefigld nothing can be reaped 
that has not been sown. Nowadays, os the decisive battle immedi¬ 
ately follows the concentration Of the armies, the crop that is expected 
to be reapsa must be sown in peace time. To inis end the modern 
.general staff in peace mjt only has on existence apart from the 
routine and si^Iy staffs, but. os ia war, occufflas the first place in 
Importance. In Great Britain, perhaps more t hsp in aqy .other 
state, the functions of training and administration are very sharply 
difierSnilated, Each oommandet-in-ebief of a toge group of garri¬ 
sons has Under him not only a. brigadier-general at tbo head of the 
gmeral staff, but a major-general " inre^ge of administration," 
who in fill questions of administn^tion is^ the alter of the com¬ 
mander-in-chief. The latter is Givs ffee to devote himself to the 
training eif hU tToops, which he carries' out^ thrqUgh the medium of 
Ms gaUra! staff Officers. ' Only those administrative questions riiat 
involve important decisions oomo before ,liiffi, the '«diole' 'Of the 
roa^ worl; brioff qsirifid oqt by in charge oi adminis- 

tra^.ia his qwa qCfice and ,<«,?»»»“po“riJjaity; , , . 

, la riie War C&ce,' the ^Aral'.sfaia twfk; under bf the 

imperial Genmu StaS, it dasMhd'brid torso main'beiaidi’ fbrieach 

of whim thsM is si gstissal offiefbiiat! " disectori" These ore; 


(ahMslilaiy Qpeejatiem,,ja.m^as)af^iei^ifwik^Ksa infiqwS''<»upqctea 
yth imperial qmeiice. snifi opsrallpns oyeraiw, are studied.., (W 
Staff DitH0s,iirhki>. orgaAtos’ ajfScQ-prjjiiiatefitos^ble of 
Stas tsbric, ahff'i^^dei^-t^%estton# Of war orgmtfrSiibfi. 


jiftra^ical ms^tsrS'OXVmcted 


MWW . asVwM* rr^VM vsMwuvovew W* wmiS WSK«MSSMS«SVSS> 

{dj MiUtaiy lVBririiis,.ishicitaa«rviaM thfiStofFCifflegeisiid oth^ 
educational ImtitotiMfi ( * ■ -- ■ - • ■ - 


and 

—jnaar thit Bi'iBi^ 

^MSV^U bS49 mVWUVB VrUMsM MafiAUgem i tfuvstifint^tffhbmedmedee. ’’ 

l.ithe adminiitoativtt'wack is dtvjMdrbStorsm’itlw. riube <1 mb 4- 
mentf .oi, ithaf4#sfaafiGs»isrst.,flpea{!e, orggnlfaWmt' mob^tion 
arrangements, record offices and routine orders, medals, rej^ental 


frffii."' 

plaeed the 
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dirttwtion*. titlM, &c.; MTtaia actiUesyood aagineer Mrvices: and 
the large and exceedingljr important service of personnel, discipline, 
recruitwg, casualties, drafts and reliefs) j the Quartermastir-CentnU 
(movements and quartering, barracim, railway adn^stration, 
mobilization arrangements for laU and sea transportation; remounts 
and registratinn of horses lor service in war; Army Service Corps 
work, intluding horse and mechanical transport, vehicle, Ac.; 
trainmg of administrative personnel; veteriiuwy duties; provision 
and maintenance of supplies, clothing and stores); tM Master- 
Gsniral of the Ordinance (armaments and weapons of all kinds, 
a mm u n ition and explosive stores, military engineering and fortifi¬ 
cations, barrack and building constructioa). Besides these tlnee 
department there are the civil departments of the Civil Member of 
the Army Council, under whom, on account of its citizen character, 
has been placed the administration of the Territorial Force, and who 
has further all duties connected with war department lands, roads, 
&C. : and of tlm Finance Minister, which works out the annual 
estimates, examines financial proposals such ea contracts, administers 
the Army Pay Department, and deals with accounts and audits. 

Directly under the Army Council is the department of the Inspector- 
General of the Forces, whose duties are to review and report upon 
the training and efficiency of all troops under the home government, 
the slate of stores, remounts, &c., with regard to war requirements, 
and the condition of fortifications. 

See Bronsart von Schellendorf, Duties of the General Staff (Eng. 
trans., 1904); Spenser WiUdnson, The Brain of an Army j British 
official FMid Service Regulations (1909), pt. ii.; King's Regulatians, 
and Field Service Pochet Book; v. Janson, Gencralslabsdicnse im 
Frieden (1901); French official Aide-Mtmoirt d» I'officicr d'itat-major. 

STAITA (Norse for staff, column, or pillar island), an island 
of the Inner Hebrides, Argyllshire, Scotland, 54 m. W. of Oban 
hy steamer, about 7 m. frwn the nearest point of Mull, and 6 m. 
N. by E. of Iona. It lies almost due north and south, is f m. long 
by about 4 m. wide, is m< in circumference, has an area of 71 
acres,and its highest point is 135 ft. above sea-lOvel. In the north¬ 
east it shelves to a shore, but otherwise the coast is rugged and 
much indented, nunserous eave.s having been carved out by rain, 
stream u>d ocean. There is enough grass on the surface to feed 
a few cattle, and the island contains a spring, but it is unin¬ 
habited. During the tourist season it is visit^ every week-day 
by steamer from Oban. The island is of volcanic origin, a 
fragment of an andent stream of lava. In section the isle is 
seen to possess a tloeefold character; there is first a basement 
of tufa, from which rise, secondly, colonnades of basalt in pillars 
forming the faces and walls of the principal caves, and these 
in turn are overlaid, thirdly, by a mass of amorphous basalt. 
Only the chief eaves have been named. On the soutir-east coast 
is tire Clam-gheli or Scallop Cave. It is 30 ft. high, about x8 ft. 
vHde at the entrance, and some 130 ft. long, and on one side of it 
the'ridges of basalt stand out like the ribs of a ship. Near this 
o*ye is rise rock of Buaehaille^” The BCerdsman," from a supposed 
likeness to a'diepherd’s cap), a pile df columns, fully seen only 
at low water. On the southwest shore are the Boat Cave and 
Maickinnon's of the Cormorants’ Cave. Fing^’s Cave is, how¬ 
ever, tire most famous of all. It was discovered in 177a by Sir 
Joseph Banks, who visited Stafia on bis< expedition- to Iceland. 
The grotto, situated in the southern face of tbeisle, i8 337 ft. long, 
4s 'ft. Wide, 6 S ft. high and 35 ft; deep at ehb. On its westOT 
side the piUats an 36 ft. high, on its east 18 ft high. From its 
mouth to its extremity a pavement of broken pillars runs up one 
side. Thecave isihe haunt of seals and sea birds. In suitable 
atmOsphenocondirions its beauty is unique. The play of colour 
is exmiisite, the basalt‘CombininK every tint of warm red, tewwn 
and Twh maroon; sea^weeds and uchens (laint the eave grron and 
gold; while 'the»Iime<that Im filtered through has crusted the 
pillaiS hero' and tiherei h puro- >(hioW-eddte,' Ftmn the sombre 
toof of- smoodt Todk or broken pfllars hang ytfilow, crimson and 
wtaiteistidaotitels. The floor Of tiiO cavo'is the green sea, out of 
whkbthOicOiuainh rise on either side with angularity so perfect 
as td' spggest the htnd'of man'rather'then the wrote of NatiM- 
The nttunnurof’die'Seaenm'for thecave aGaeUoname meaning 
the thQroe'rt At times of stortn the compressed 

air, as it riishestout, produces a' sound as Of thunder. 
the -sea dsivery 'iifaoom viridite may be rowed 'directly into 
ttaeichiro; biit the ;m6te ustml Isndihg'^lsce is mar the dam- 
ifai^ 'Cave, 'where theodiietetiave worn downnntil they 

fenwahmdof temiee'tuniiingalltiniwaytoVii^'sOav^ The 


Wishing Chair is formed out of a ooiunm that lias broken short. 
From the Causeway a ladder oSordsaccess to the summit of Stafikh 

RMTOBS (Family). This famous English honsetiiras 
founded in England by Robert, a-younger brother of Saif de 
Tosny(Toeni), of a noble Norman-house, who was standard- 
bearer of the duchy. Robert received, like his elder brotlMr, at 
the Conquest a great fief which extended into roven counties 
end became known .as Robert de StaSord from his residence at 
Stafford Castle, %e milit^ service due from the fief was no 
less t^ sixty knighfr, as is proved by his grandson Robert’s 
return in afifi. With this Robat’s son the male line became 
extinct, and his sister’s husband, Hervey Bagot, ;ime of his 
knightly tenants, succeeded to the fief in her right (ix^): their 
desceniknt Edmund de Stafford (that surname having been 
assumed) was summoned as a baron in 1399. His son-, Ralph, 
a warrior like his father, attained fame in ^e, Rreni* wars. 
He conducted the brilli^ defence of AiguiUon ageunst the 
host of France, fought at Ctecy and in the siege of Calajs. 
Chosen a Knight of toe Garter at the foundation cf the order, he 
was further created earl of Stafierd in 13SX. 

His son Hugh, who succeeded as snd earl in 1373., served 
in the Frendi wars. From 1376 he became prominent in 
politics, probably through his marriage to a daughter of the 
earl of Warwick, bring one of the four lords on the eommittee 
in the Good Parliament, and also serving on the committee 
that controlled Richard II., 1378-13S0. He was friendly, 
however, with that king, and was with him on his Scottirii ex¬ 
pedition in 1385. He died next year on pilgrimage at Rhodes. 
The marriage ^ his son, Thomas, the 3rd earl, m 1393 to the 
dau^ter and eventual heiress of Thomas, duke of Buckingham 
(son of Edward III.), by a coheiress of the great house of Bohun, 
proved a decisive turnup-point in the history of the Sta^ords; 
for, althou]^ he died childless, this great lady, styled “ countess 
of Stafford, Buckingham, Hereford and Northampton ” in her 
vrill, married in 13^ his brother Edmund, -the 5th earl, who 
obtained, in addition to her great possessions, her ancestors’ 
office of lord high constable in 1403, but-was slain the same y w 
at Shrewsbury, commanding the van of the king’s host. Their 
son, Humj^ir^ (i4oa--X46o), Gie first Stafford duke of Bucking¬ 
ham, was placM by his descent and his possessions in the iroot 
rank of the English nobility. 

The Staffords fell from thrir pinnacle of greatness, whkhihod 
aroused the jealousy of the Crown, by the attaindro of Henry 
the and duke in 1483, but were comfdetely restored for the 
time, <Hi the triumph of Homy VII. in 1486, when Edward, the 
3rd duke (1478-1531), regained the title and estates. Under 
Henry VIII. bis great position, fortified by bis velationahip.ito 
the Percys, Howards and .Nevilles, made hkn <a natuml leader 
of the old nobility, while hk recovery of theancestrajiofifee of 
lord high constable in 1509 increased his prestige. He had, not 
sufficient force of character to take an active part Ja politics, 
but fhe king’s easily roused suspicions were excited hy private 
accusations m 1331, and, after a nominal, trial by his pMts, he 
was beheaded oh the 17th of May 1531, a subsequent act («3S3) 
confirming his attainder. His fsite, even under such a-king, 
made a great sensation, exciting sympathy at home, and moving 
the emperor Charles V. to say ^ a butdier’s dog (Wols^) had 
pulled do-wn the noblest buds in England. It is. notew^hy 
that the and and 3rd dukes vrere both beheaded,. .while the 
xst dulre fell in the Wars of the Roses. 

H«iTy,(ijoMj63)i, the son of tiie lost duke, .tnw grantediby 
the Cr .wn some-of his father’s manors for his su^Katjand, 
eqwuBuig the Protestant cause (though married to a daughter of 
Margaret, countess 0! Salisbury and rister of Cardinal Pde), 
was rostiMad in blbod on Edwem VI.’s aOcessfon and dedsied 
iprd'StefiEoitd, sis a new creation^ Iby jwt of pai'iianjehJ. /ftis 
second siuvn^ son, Thomas, eventually amumed w iqiyal 
arms,'on -the ground of his-lofty descent, sailed footni-lKeppe 
Vfith Wfo sl!^ in April 1357, tohded 4 t Scarbotttogl^'teSiea the 
c 4 gafL,imdprodiumitdhip^^ Heytef d^redand 

exeriih^ for l^gh tressroi.,,ffia(father’s 
passedtaia cadet in humble circumstances, who wm calted'«n> as 
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a'pauper, to surrender it to the king, which he did (illegally, it is 
now held) in 1639. The king thereupon bestowed h on Mary 
Stafford (the heir general of the line) and her husband, William 
Howard, in whose descendants it is now vested. Roger, who had 
iurrendered tiie title, died in 1640, the last heir male, apparently, 
of tile main line of this historic house. 

Of tile junior lines the most important was that known as 
Stafford of Hooke (Co. Dorset), which had branched off from 
the parent stem at a very sirly date. Sir John Stafford of this 
line married his kinswoman, a ^ughter of the ist earl of Stafford. 
From their younger son, Ralf, descended the Staffords of 
Grafton and other families; the elder, who fought in the French 
wars, was grandfatha: of John (Stafford), archbishop of Canter¬ 
bury. This prelate came to the front under Henry VI., becoming 
treasurer(i43a), bishop of Bath and Wells (1435), and lord chan¬ 
cellor (1433-1450). Archbishop from 1443 to his death in 1453, 
he steered an even course between parties as a moderate man and 
useful official. His elder brother obtained Hooke by marriage, 
and left two sons, of whom the younger was grandfather of 
Humphrey Stafford, who succeeded to Hooke, fought for 
Edward IV. at Towton, was summoned as Lord Stafford of 
Southwick in July 1461, and was advanced to the earldom of 
Devon on the 7tii of May 1469, after the execution of the 
Conrtenay earl, which he is said to have intrigued for. Failing 
to support the earl of Pembroke against the rebels a few 
months later, he was responsible for their victory, for which 
he was arrested and beheaded (Aug. 17). With him ended 
the Staffords of Hooke. 

Sir Humphrey Stafford of Grafton (of their cadet line) was 
an active supporter of Richard III., ai^ was executed for high 
treason by Henry VII. in 1485. From him descended Sir 
Edward Stafford (whose motlier was a daughter of Henry, 
Lord Stafford), an Elizabethan diplomatist, who was appointed 
resident ambassador to France in 1583, a post which he held with 
success to 1590, sitting afterwards in parliament for Stafford, and 
dying in 1605. His brother William (1554-1613) was concerned 
in some obscure plots under Elizabeth. 

Another offshoot from the main line was that of the Staffords 
of Giftcm (Co. Stafford), founded by Sir Richard, younger brother 
of the 1st earl of Stafford, who was closely associated with him 
in French warfare and negotiation, fought, like him, at Crecy, 
and acted as seneschal of (^cony (1361-1363). Clifton came to 
him in marriage with a Caroidlle heiress, and he was summoned 
as a baron in 1371. His eldest surviving son, Edmund (1344- 
1419), a churchnuin, became bishop of Exeter in 1395, and 
was lord chancellor from 1396 to 1399. He lost the office on 
Henry IV.’s accession, but held it again from 1401 to 1403. He 
then devoted himself to his diocese till his death in 1419. His 
patronage of learning is commemorated byExeterCollege,Oxford. 
The male line of the Staffords of Clifton ended about 1445. 

Of younger sons of the main line who attained peerage rank 
Sir Hugh Stafford, K.G., a son of the and earl, was summoned 
as a btuon from 1411 to 1413 (probably in right of his wife; a 
Bourdhier heiress),but died childless in 1430. John,a son of ^e 
ist duke of Buckingham, received the garter and an earldom 
of Wiltshire (mo), which became extinct with his son in 1499, 
but was revived in 1510 for Henry Stafford, K.G., a son of the 
3 nd duke, who, however, died childless in 1533. 

The St^ords made ilkstrious marriages from the day of the 
istiwl; a son of the ist duke married the mother of Henry 
VlLAThe badge of the femily was “ the Stafford knot,” at one 
time^ famous as “ the tagged staff ” of the eatis of Warwick. 

See Dii^ale, Bafonaet fi67S), vol. i.; G. E. C(6kayne), CompItU 
Pttngt ; Wiottedey, aistory of tko Fomih of Bm/ot (1908) and Crtcy 
and Calais (189^. The h^portast Stafford MSS. in Lord Bagot's 
poesession are.calendued in the.4th Report on Historical MSS,, and 
the Salt Arch. Soc.'s collections for the Msioiy of Staffordshire are 
valinble for early records. ' Harcourt's His Grass ths Stswsrfi and 
Gsa Trial of Pms (1907) shoald also be oonanlted. The bishop of 
Exeter's Register. wat’ edited I9 HiaKaBton-Randolph in 3886. 
Paptri yslaline^to Iks Swe Rar^t of Stafford (1807). and, Campbetfa 
Th»^ggardPsarats (iSfft.Aie useful for the wcugree, and there 
are cHft^ons for a hMaww the family in AdJv ^S. (Brit. Maa) 
'KKtyo- . . . i-i {j.h.R4‘ 


STAFFORD, EARLS AND MARODESSES OF. The earldom 
of Stafford, created in i3sr, was held at first by the family of 
Stafford (see above). In 1521 it became extinct, and in Sep¬ 
tember 1640 Sir William Howard (1614-1680), a son of Thomas 
Howard, earl of Arundeiand Surrey, having th^ years previously 
married Mary (d. 1694), sister and heiress of Henry Stafford, 
Sth Baron Stafford, was create^ Bkron Stafford and two months 
later viscount of Stafford. Accused by Titus Oates of partici- 
fiating in the popish plots, he was found guilty, and was beheaded 
on the 29th of December 1680, his titles bemg forfeited. 

His son, Heniy Stafford Howard (1658-1719), who, but for 
his father’s attainder, would have inherited barony and the 
viscounty, was created earl of Stafford in 1688, his mother 
being created countess of Stafford at the same time; he was 
succeeded by his nephew William (c. 1690-1734). When John 
Paul, the 4th earl (1700-1763), died, the earldom became 
extinct, but the title to the buony, which was under attainder, 
fell into abeyance. 

The 4th earl’s sister Mary (d. 1765) married Francis Plowden 
(d. 1713), and in 1834 their descendant, Sir George William 
Jemingl:^, bart. (1771-1851), of Costessy Park, Norfolk, 
obtain^ a reversal of his ancestor’s attainder and was recognized 
as Baron Stafford. The barony is still held by the Jerninghams. 

In 1758 Granville Levc.son-Gower (1731-1803) was created 
marquess of Stafford. He was the son of John Leveson-Gower 
(d. 1754), who was created Viscount Trentham and Earl Gower 
in 1746. The public positions held by him included that of 
lord privy seal, which he filled from 1755 to 1757, and again 
from 1784 to 1794; of master of the horse; of lord diamberlain 
of the royal household; and of lord president of the council, 
which he held from 1767 to 1769 and in 1783-1784. This wealthy 
and influential nobleman, who was the last survivor of the 
associates of the duke of Bedford, the ” Bloomsbury gang,” 
died at Trentham Hall, in Staffordshire, on the 36th of October 
1803. His son and successor, George Granville Leveson-Gower, 
was created duke of Sutherland in 1833. A younger son was 
Granville Leveson-Gower, who was created Earl Granville in 
1833. The title of marquess of Stafford is now borne by the 
eldest son of the duke of Sutherland. 

STAFFORD, a market town, municipal and parliamentary 
borough, and the county town of Staffordshire, England, on 
the river Sow, a western tributary of the Trent Pop. (1901), 
30,895. It is an important junction on the main line of the 
London & North-Western railway, by which it is 133! m. N;W. 
from London. Branches of this company diverge to Wolver¬ 
hampton and Birmingham, and to Walsall; a jomt .line xff the 
North-Western and Groat Western companies to Shrewsbury and 
Welshpool; the Great Northern serves fte town from the eastern 
counties, and the North Staffordshire runs north through the 
Potteries district. The tomt, while largely modernized, contains 
a number of pictur^ue haU-timbend housee. The chureffiof 
St Mary, a fine crucifonn building having a transitional Nomura 
nave, and Early English and Decorated in other parts, was 
formerly collegiate,, its canons having mention in Domesday, 
though the complete foundation is attributed to King John. 
It contains a memraial to the famous angler, Izaak Walton, 
bom at Stafford in 1593.. The iffder church of & Chad conteins 
good Norman details, but is chiefly a reamstmeticu. It finmerly 
provided sanctuary. There are county council, buildings; a 
shirohallandabororghhall. The gnunmarachool isaaandent 
foundation enlaiKd iu 1550 by Edwatd VI. The county technical 
institution is in Staffed, A, inuseura; consisting, prinoipally of 
the collections of dmaent Wngge, and called by. bis name, 
contains a spedolly fine series of fossils., The William Salt 
library, presented to the boieug^in 1873 after the deatjhof the 
collector, has a huge coUectiott of books and MSS., , deeds and 
pictures relating to the coiu^y. 1 Charitable institutions inclodti 
ageneral infira^; county ai^lum, and tite Goton Hill imktutioo 
for the insane. Tte burgesses of Stafford had forooerlyicommon 
rights over a considea^^ tract known as Coteo: Field <rad SteiM 
Fkt; the first is nowidavlaed into^alktmentt and tiie secondiaa 
recreation grouoikn ThA stapto; trade is tiie; marufacttiira:iof 
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boots and shoes; there are ironworks, and salt is prepared from 
brine wells in the neighbcwihood. These also supply baths. 
The pariianieBtary borough was extended in 1685, when the 
representation was reduced from two members to one. The 
town is governed by a mayor; 8 aldermen and 34 councillors. 
Area, 1084 acres. 

In the beautiful well-wooded neighbourhood an interesting 
site is that of Stafford Castle, on a hill commanding a wide 
prospect. The existing ruin is that of an unfinished mansion 
dating from 1810, which replaced an old stronghold. Beyond 
it is an early encampment. Bury Ring. 

Stafiord {Stadford, Sia^ort, Stafforde) is said to have originally 
been called Betherr^ from B«thelin, a hermit who lived here. 
The first authentic mention of it is in fte Anglo-Saxon Chronicle, 
where it is stated that Aethelflead, lady of the Mercians, in 913 
built a fort at Stafford. Itwas a place of considerable importance 
in later Anglo-Saxon times, and the evidence of coins shows 
that a mint then existed here. Stafford is described as a 
borough in Domesday Book, and at the time of the survey it 
was the chief place in the bounty though many of the houses 
were “ wasted.” The king received all the dues, two-thirds 
coming to him as king, the other third as earl of Stafford. From 
the Domesday Survey it appears that the Conqueror took certain 
land out of the manor of Chelsea in order to erect a castle at 
Stafford; this was destroyed in the wars of the 17th century, 
A charier from John in 1206 constituted Stafford a fiee borough. 
In r399 tiie government was by bailiffs. In 1501 it was ordered 
that two bailiffs should be elated annually out of a council of 
twent)'-five burgesses. Charters were granted by Edward VI. 
in 1531 and by James I. in 1605, the latter incorporating it 
under the title of the mayor and burgesses of the borough of 
Stafford: owing to irregularities in elections, another almost 
similar charter was given by George IV., under which the town 
was governed until 1835. In Elisabeth’s reign Stafford was in a 
depressed condition owing partly to the decay of the cap manu¬ 
facture vdtich formerly hadi been considerable. Speed (d. 1629) 
states that Lichfield is ” more lar^ ” than Stafford: in the middle 
of the i8th century the town had “ greatly encteased <rf late by 
their manufacture of cloth:" about tiie same time the shoe trade 
began. Two fairs, to be held on St Matthew’s Day and on the 
4th' of December, were granted in 1261 and 1685 respectively, 
and are still kept up. 'Ihere are now eight annual fairs in all. 

STAFFOMISHIRE, a midland county of England, bounded 
N.E. by Der^hire, E. by that coun^ and Leicestershire, 
S.Ei'by Warwickshire, S. by Worcestershire, S.W. by Shropshire 
and N.W. by Qjeshire. The area is ziyi's sq. m. The county 
inthides the valley of the TVent from its source to the point 
at ^ich it becomes imvigaHe, Burton-sipon-Trent. It rises 
in me extreme north of the county, and follows a southerly 
course, turning eastward and finally north-rastward through the 
centre of the county. Its tributaries On the left bank follow a 
cOnise roughly parallel with it; the chief are the Blythe and the 
Dove, which receives 'the Chumet'from the west, and forms the 
courrty boundary with Derbyshire. The country between Trent, 
diurnet arid Dove is Undulating and beautiful; the hills rise 
to BomU'rSoo ft. on tiie Derbyshire border in Axe Edge near 
Buxton, and cmitinue by Mow Cop or G^leton Edge along the 
Cheshire border to the coal-bearing hills above the Potteries 
district. Dcvedale, the name appliM to a portion of the B|^r 
vidlw of the Dove (qx.); attracts many visitors on account m its 
beaii^, and is m with anglers for its trout‘fishu^. South 

of theTrent, about the middle the c<Mttty, an etevaM area is 

kn(rt^ 'asy Gannoci Chase, f«m«fy a'lt^ pfesarve, now a' 
weititby(;ualfield,attdth8hi^jptoimd,gen«iany«xoeeditig5ooft.^ 
cwtjhUeS south to surround me great manufacturing dumct ut: 
sd^ Staffordshlietftye BlOck'^untry)) and tb merge into the ’ 
CJrjtit anjd ^LMey Hilfe Of Wbrcestershire. > A srfiali area in ^ 
ndttH-weSl dridfri to the WeaVer; and so tnifhe Mersey; and frorh 1 
the^stmid'SbptlWreri’the Sihwlm tecfeivw lsofne^^^^ feeders! 
arid itSelf todthbs'tKO Wrrtb irr'the extreme eOBth-weet.^! The' j 
r b^Psmhlyri^'df wMeris'Atluailate Mere,intim grounds 
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Geolo^ —^The Pennine folding gently pUcates tiie northern of two 
CarbonUerous tracts interruptmg the Midland Triassic phrteau in 
StafiordidurB, bat affects the unconfonaable Trias less, ft isolates 
the Pottery and smaller coalfields mainly in synclines, but .elevates 
the western margin of the former aatfolinally. A prolongation 
arches tire South Staffordshire Coal Measures, with nunor saddles 
disclosiiw Silurian inliere, intermediate formations being absent 
there. Faults depressing the Trias bound the southern coalfield 
on.both sides, the nortiiem Carboniferous westward. At Walsall 
Un^ Llandovery Sandstone with StrichlmuHnia Imt and Bart 
(Woolhope) ISmestone {Illaemts barriensui undniie Wenlock 
b^oB, succeeded, as at Wien's Nest and Ondley, by V^alocfc 
Limestone in two beds, honeycombed with old Umef.wotlcbigs and 
famous for trilobites. At Sedgley theru follow Lower Ludlow Shales, 
Sedgley (Aymestry) Limestone (PmUiments imgJUt) and some 
Upper Ludlow Shale. Caxboniieitms Limestone,: with gentiy- 
sloping hills and deep v^leys, enters the northern region on thoeosti 
It contains bracbiopods and corals of the DibunopkyUtm zone, with 
lead and copper, once worked at Eeton. Marine Penmeside 
(Yotedale) Shales, with thin limestones and highn sandstones, 
ascend around a central syndine and the northern margins of the 
coalfields into the. Millstone Gtit, whose four: grits in massive 
escarpments, only the " First ” and " Third " por&ting westward, 
alternate with shales. The Pottery Coalfield, the centre of pottery 
manufacture, though local clays now furnish only coarse ware and 
the " saggars " in which pottery is baked, inclndes 8000 ft. of Coal 
Measur^ chiefly shales, clays and sandstones, dimini.hing south¬ 
ward. The Lower and Middle Measures (5000 ft.) contain the princi¬ 
pal coals, about forty, with comparativdy barren strata (tooo ft.) 
preceding the Winpenny, BuUhurst, Cockshead, Bambuiy, Ten-foot, 
and higher coals associated withclayband " ironstones. The 
neighbouring Cheadle Coalfield comprises the lower 2000 ft., with 
the Crabtree, Woodhead and Dilhorne coats; two other Uttls coal¬ 
fields compnee only the lowest strata. The South Sta&rdihiie 
coalfield has 500-tooo ft. of equivalent measures, wim the Bottom, 
Fireclay, New Mine, Heathen, the composite Tenyard and other 
coals, besides ironstones to which the Blade Ocuntry oiigiaally 
owed its hardware industry. Plants {Ufidodmdrm, Neuropterit 
hfterophylid), fresh-water shells {Carbottieola mUa, C, robusta) and 
fishes ore characteristic fossils; but the roof of the North Stafford¬ 
shire Crabtree Coal (Lower Measures) and ssveral higher bands 
yield marine goniatites, &c. Shales, pottery-days and "black- 
band" ironstones with thin ShtrorMt-limestones, Entomostiaca 
and Anthracomya phitUpsi (Blackhand Series), succeed in tiie Pottery 
Coalfield. Then follow red brick-clasrs wim ashy grits (Etruria 
Marls); white sandstones with Picopl$ris arboresetns piewcastle- 
under-Lyme Series); rad sandstones and days with 5 p^if$-lin^ 
stones (Kede Series); paiaUaled in South Staffordshire respectivdy 
by Red Coal Measure 'Clays, Halesowen Sandstone, and beds like 
the Kede Series. Around this the Triasafo sequence ascend out¬ 
wards throngh Banter (Pebble-Beds between Mottled ^dstones), 
Keuper Sandstone and Waterstones into Keuper Marl, which, 
containing gypsum and laine-springs, covers the central plateau, the 
sandstones emerging tnarghugly and axidly. The nbIfle-Beds 
rise in Cannock Obase, and fringe the northern coalfields. Shaetic 
outUa-s on Keedwood Forest oautain-fsintw cioacituti. The Rowley 
and other dolerltic' sills and dikes invade the southern, one dike 
the Pottery Coalfield and the Trias. 

Glacial drift partly conceals the rodcs. IiUh Sea Ice, entering on 
the west, left bbulder-day with sttatifiud sands, and m jn rieif with 
local material, Lake District and Scotch erratics, and eii^^swept 
from the sea-bed. It threw down a gmvdly mofaine beforp the 
marginal hills of the Pottery Coalfidd, and concentrated countleas 
boulders between Rngeley and Enville. Barred n<wthwaxd by tine 
ice, the Arenig glacier parried Welsh erratics across South Stafford¬ 
shire to Binnmgham. North Sea ice with Cretaceous and Ttuasde 
debris teapHed east'Stafforddiire. . 

MgrieWfore.—Nearly‘‘four^fifthe of the total area of the county is 
un4er cultivation, and of this more than two-thirds is in permanent 
pasture, cattia being lai^y kept, and eepedally cows for^ eopFly 
of milk to the towns. Like most of the midland countiee, Stafiord- 
sMre is wdl wooded. The acreage under com crcM hi steadily 
diminishing, and wheat, which formerly was the priiw;;Md«ah crop, 
jBftQwtupccrscdedinthiBnspBOt 

of the cenn, acreage, little more beuw undet whei^ tban Bfider barlsy. 
Turnips are grown eh about haU ^ acreafM nfider gtemhrops. 

Afantij'iiriHrei:—The manufactutee of 8tasbtdMiirh ate varied and 
imphrtgmt. Out the three grimt eoattelds In the nmtb, sooth . 
and oentre (Gafinock Chase), the twO first 'teve whoQy dMfoct .j 
dqMdaattedwtcies. The southern indwm d l^ district ig compuiife / 

known as tha i^ack Country (g.e.); it la the oripc^ ••‘i to 

land of,iron afid 'Meel manufacture 'to’all ire'branches. It'et 
an -area, betwwsh 'Birmimham and ‘Wdlveriiampton, 'reeemb 
one'gMatt'toism and includes each: ifamens centres. aa iMM 
WsdnegburyiiDiidisy (to StafionUbirsI and West Bromstoh.,: The ^ 
northm toriusM district to .called hhe mteriae (jheX ^ beadle, 
east Of the potteries, to the mmtth re a smaller Burton- 

upon-ftmt l•>firia(Mls for ftehrewdrito. CbemicMt WorUitene found 
(n tihhBtodtrCouhttyt'hridk tUa' wrefcn Cesmtql! 
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•nd at Tunstail, glaaaworki at Tutbury; thna are also a conmderable 
textile uidust^, as at Kewcastle-under-Lyme, paper-nulls In that 
tews' and at Xamwortti, and manuiactures of Wts and shoes at 
Stafiord and Straia. 

CommimuaHMts.—lbe main line of the London ft Korth-Western 
nine from south-east to north-west by Xamworth, Lichfield 

'^“tValley), Rugeley and Stafiord. This company and the Great 
West^ serve the towns of the Black Country by many branches 
worn. Birmingham, and jointly work the Stafiord-Shrewsbnry line. 
The London ft North-Western has branches from Trent Yafiey to 
Berthn-npon-Trent, and from Rugeley through the Cannock ChMt 
cohlfialds. The North Stafiordshire railway runs from Stafiord and 
tom BurtOT-upon-Treot northward through the Potteries, with a 
hne from JUttoxeter through Leek to Macclesfield. The Manifold 
Valley light railway serves part of the Dovedale district. The 
westrani^north line of the Midland railway (Bristol-Derby) crosses 
the south-eastern part of the county from Birmingham by Tam- 
worth and Burton, with a branch to Wolverhampton. The Great 
Nrathara, toth a branch from its main line at Grantham, serves 
U.ttOJtetsi, Burton and Stafiord. A considerable amount of coal- 
transport ti^es place along canids, the Black Country eroecially 
tong served by numerous branches. The principal ' 
tbfi GfflttUiwKesS*, Ak.-, 'IS__ 


a Trunk, wnich follows tke Tnmt over the greater 


hampton are county boroughs; Lichfield is « dty, and Stafford 
is the county town. The nrhan districts are—in the southern 
industrial district, AinWecote (3418^ Bilston '.44/>34)» Brierley 
Hill (13,044)) Coseley (44,419), Itelaston (iS,3’9S), .HMdsworth 
Heath Town or Wiedntofield Heath (9441), Perry Bar 



Its course wltMn the,county, the Covenlry, BJnirfngham and I'hMley, 
tow End and Esslngton canals, connecting the Grand Trunk with 
Wwwipkahire, the Black Country and Cannock Chase; the Liverpool 
and Birmingham junction; the Stafiordshire and Worcestershire, 
rnnmng tom the Severn at Stourport by Wolverhampton and 
PenMge to the Grand /unction near Stafford, and the Caldon 
csasl running eastward fr^ the Potteries Into the Chutnet Valley. 

•PeputtUdn and Administration, —^The area of the ancient 
' 'Js 749 >fio»«cre*, i8^ywpnla*ion in rSgi of 1,083,444; 


j *j* 34 < 5 ** 5 « file area of the administrative 

county I*^ 744 i 9 ^ acres. ^ Stafiordsbire contains five hundreds, 
each having two divisaDns. The munidpai bmrou^s are: 
in ttieeoittmrn indostrld district, Smethwidc (pop. 54,539), 
Wa6jia'“ (»fi^V Wednesbttty (*6,554), West' Brorar^ 
( 9 f«jf 7 S)». W<jwaamptoi;_ (94,187)1 ,m the northern indtlft 
tnal’ district, ' .Newcasue-under-Lyine. (19,9x4), and. lie 
leV^ formerly aeporate boroughs ama^nated nnd« the 
" R)tterlesfliderati 5 iiScheme(x9o8)undet' tltonaime of Stohe- 
on-Xj^ (4i.*,)j Bmtcm-opoaplWht’(50,386), LftSi- 

a* 0|895)»- TamuKH^. ( 7471 ). Buriw, 
Hanlty>>aiBetliwki^iVadM^ West Sramwioh and WolW’ 


mdustrial di^ct, Audley (13,683^ Biddulph (6347), Fenton 
(a«, 74 a), Kidsgrove (4554), SmaUthome (6463), Tunst^ 
(19,493), Wolstanton (24,975); elsewhere, Brownhills (15,454), 
t^ock (43,974), Leek (15,4^), Rugelty (4447), Stone (5680), 
Uttoxeter (5133). Among other towns may be mentioned 
Abbots Bromley (1318), Brewood (4535), Cheadle (5186) 
and EedeshaU ( 3799 )* The county is m the Oxford circuity 
and_ assizes are held at Stafford. It has one court of quarter 
sessions, and is divided into 93 petty sessional divisions, lie 
boroughs of Hanley, Lichfield, Newcastle-under-Lyme, Walsall, 
West Bro mwich and WolverhMnpton have separate commissions 
of the peace and courts of quarter sessions,,and 
those of Burslem, Burton, Longton, Stafford, 
Stoke-upon-Trent, Smethwick, Tamworth and 
Wednesbury have separate commissions of the 
peace only. The total number of ciidl parishes 
IS 477. The county is almost wholly in lie 
diocese of Lidifield, but has small parts in 
those of Worcester, Hereford, Southwell and 
Chester; it contains 348 ecclesiastical parishes 
or districts, wholly or in part. Staffordshire 
is divided mto seven parliamentary divisions 
each returning one member—Burton, Hands- 
worth, Kingswinford, Leek, Lichfield, North- 
West and West. The parliamentary Ixirou^ of 
Wdverhwpton returns a member for each of 
three divisions, and the borou^ of Hanley, 
Newcastle-under-Lyme, Stafford, Stoke-upon- 
Ttont, WabaH, Weiiesbury and West Bromwifd) 
each return one member. 

History .—TTie district which is now Stafford¬ 
shire was invaded in the 6th century by a trite 
of Angles who settled about Tamworth, after¬ 
wards famous as a residence of the Mercian 
kings, and later made their way btyond 
nock Chase, through the passages afforded Ity 
4 e Sow valley in the north and WatHng Street 
in the -south. The district was frequency 
overrun by the Danes, who ,in ,910 were defeated 
at TettenhsU, and t^ainat Wednesfield, and it 
was after Edward the Elder had finally expeUfcd 
the Northmen torn Mercia ^t the land of the 
south Merciaas ants formed into a shhe arot^ 
the fortified .butfdi which be bad ma^. In 9 m 
at Stafford. The oouaty is first mentioned by name in ,tte 
Anglo-Saxon Chronicle in 1016 whoi it was harried by Cainitte. 

Ike resistance which Stafftedsbize opposed bo the fonqneror 
was punished by ruthless hartying and confiscation, and .the 
Domesday Survey supplies evidence of the depopulated wfi 
impoyerahed condition of the county, iwbicb at this .perwd 
contained but 64 mills, whereas Dorset: a smaller county, 
coatamed 47a. No E n gli shm a n wa*' allowe^d to retain estates 
of any importanoe after the Conquest, and-the lay pror. 
prietors at the time of the surviaKywn r Earl Roger of Moirtr 
gomery; Earl Hugh of Chesteri lfpuy de Een]ws,t who Md 
Burton and Tutbury castles; Robf $taffor 4 s:Willmm fits 
Ansoulf; afterwards cceatM-ff»t Baron |^ 4 lty.; ^cterd 
Forester; Roinald BailgioU^Ralph^tz lUW'Njgefte 

Stafio^. Ite FSatiers and Btafiords long coatiuned to pW 
a leading part tin Stafiwdsiuie hist«»ys;ate h^ 

Drayton under William-Eita Aiia<»lf,;Fas,the<M)cestnr te.the. 
Baaaets of Drayton. -lAtftte tteeof m Suryty Bititon wtetbn 
only monastety iBifftaffsrdihire« lirt fff cannm> 

existed at fftated,.!WoIvnAwnploE^.^^^^ 
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Penkridge end Tkmworth, while others at Hanbury, Stone, 
Strensall and Trentham had been dther destroyed or absorbed 
befose the Cwquest. The five hundreds of St^rdshire have 
existed since the Domesday :Sucvw,^aad the boondiuies have 
remained tactically unch^ed.. Edingale, however, was then 
included under D^byshire, and Hrley : under. ^uropshire, 
while Cheswardine, Chipnall and part of Mbingteo, now in 
Shropshire, were assessed under Stailcitdshire. 'Ihe hundreds 
of (Mow and Totmonsbw had theirnames from sepulchral laomi* 
meats of Saxon commanders. The shire, court for Staffordshire 
was held at Stafford, and the assizes at Wolverhampton, 
Stafford and Lichfield, until hy act of parliament of 1558 
the assizes and sessions were fixed at Stafford, where th^ 
are stiQ held. 

In the X3th century Staffordshire formed the archdeaconry 
of Stafford, including the deaneries of Stafford, Newcastle, 
Alton and Leek, Tunworth and Tutbury, Lapley and Creigull. 
In 1535 the deanery of Newcastle was combined with that of 
Stone, the deaneries remaning otherwise unaltered until 1866, 
when they were increased to twenty. The archdeaconry of 
Stoke>on>Trent was formed in 1878, and in 1896 the deaneries 
were brought to their present number; the archdeaconry of 
Stafford comprising Handsworth, Himky, Lichfield, Penkndge, 
Rugeley, St^ord, Tamworth, TrysuU, Tutbury, Walsall, 
Wednesbury, West Bromwich and Wolverhampton; the arch¬ 
deaconry of Stoke-on-Trent comprising Alstonfield, Cheadle, 
Eccleshall, Hanley, Leek, Newcastle-under-Lyme, Stoke-on- 
Trent, Trentham and Uttoxeter. 

In the wars of the reign of Henry III. most of the great 
families of Staffordshire, including the Bassets and the Ferrers, 
supported Sunon de Montfort, and in 1263 Prince Edward 
ravaged all the lands of Earl Robert Ferrers in this county and 
destroyed Tutbury Castle. During the Wars of the Roses, 
Eccleshall was for a time the headquarters ol (Jueen Jbrgaret, 
and in 1459 the Lancastrians were defeated at Blare Heath. 
In the Civil War of the 17th century Staffordshire supported 
the parliamentary cause and was placed under Lord Brooke. 
Tamworth, Lichfeld and Stafford, however, were gapisoned 
for (^rles, and Lichfield Cathedral withstood a siege in 1643, 
in which year the Royalists were victorious at Hoptcm Heath, 
but lost their leader, the earl of Northampton. ^In 1745 the 
Young Pretender advanced as far as Leek in thb county. 

A large proportion of Staffordshire in Norman times was waste 
and imcultivoted ground, but the moorlands of the north afforded 
excellent pasturage for sheep, and in the 14th century Wolver¬ 
hampton was a staple town for wool. In the t3th_ century 
mines of icoal and iron Ose mentioned at Walstdl, aid ironstone 
was procured at Sedgley and Eccleshall. In the century 
lx)th cool and iron were extensively worked. Thus in the 17th- 
century the north of the county yielded coal, lead, copper, 
marble and m^stones, whffe the rich meadows maintained 
great dairies:; the vwidluids of the south supplied timber, 
salt, block marble and alabaster;, the clothing trade .ffourished 
about Tamworth, Burton, and Newcastle-under-Lyme; and 
hemp and flax were ^wn all over the county. The potteries 
ate of remote origin, but were b»|iroMed,in the'D/th century by 
two tsothers, the from A^terdam,; who mtioduced the 
method of, salt glazkg, :and in nhe iSth century they were 
rendered famous bfbhe achievements of Josiah Wedf^od. 

Staffordshire was represented l^r .itwo members m the porliap ^ 
mwt of da9b, «ndiin M9S the borosjg^i of Stafford also returned 
twozi»mberi. >lichfi«ld,«asrepreiented by two members in X304,: 
and lNewcastlo-undeivLarme in 1355.: Tontworlh returned two. t 
nieariben^hi-1560. Hnder. the Reform: AlCt of. iSsa the eoeinty 
i«Uuned.!fout/ members .jn ifour divisiona, end the 1.boroughs' 
of StdEe-m-ltmti ond Wolvmhu^^ represented by ' 
two inembi»s:iciteh,/aiid Welsell by one members lybd« the i 
aet<tif.ri^i^i county retnnied six n>einbersiB:thm.#r»doAs' 

and'Wednteb^retailed on^^memba. n. .. .iM i.'.t-i ': 

: 44f y,«siii«> .-ira»iy.Brfehh,rem^ Mcitt ffi, vwious ipadx of. 
the qounty; andia'HKgb nBmber.Of bamows.have heeftifliniMdf 
k.vthiob human bcBiei^ Jirhs, fiba]he;l<ttoiie hBsiuBere,iAitD)ets,' 


pins, pottery and other articles have been found.^ In the 
ineighbwrhood of Wetton, near Dovedale, on the . site colled 
Borough. Holes, no fewer than twenty-three banowO VW 
opened, and British ornaments h»ve been found m Needjnpood 
Forest, tl» district between the lower Dove and theang^ of the 
Trent to the south. Several Roman camps .also remain, as at 
Knave’s Castle on Watling Street, near Brownhills, The most 
noteworthy, Churches in the county are found in the large towns, 
and are described under their respective headings. Such are 
the beautiful cathedral of Lichfield, and ithe churches of 
Ecdesliall, Leek, Penkridge St .Mary’s at Stafford, Tamworth, 
Tutbury, and St .Peter’s at Wolverhampton. Ohecldey, 4 m. 
south of (beadle, shows good Norman and Early English details, 
and there are carved stones of pre-Nonuan date in the church¬ 
yard. Armitage, south-east of Rureley, has a church showing 
good Norman work. Brewood ,murch, 4 .m. southrweoi of 
Penkridge, is Eariy English. This villaj^ g^ves name tp an 
ancient forest. Audley churci^. nortii-weat of Newcastle- 
under-Lyme, is a good example of Earh' Decorated work. 
Remains of ecclesiastical foundations ore generaBy slight, 
but those of the Cistercian abb^ of Crpxden,'oortb-west .ef 
Uttoxeter,! are fine Early Engli^, and at Ronton, west of 
Stafford, the Perpendicular tower and other portions of rm 
Augusrihian foundation. remain. Among medieval . domestic 
reme^ may be mentioned the castles of Stafford, Tamwmth 
and Tutbury, witib that of (hartley, north-east ofeStafford, 
which dates from the X3th century. Here is also a timbered hall, 
in the park of which a breed of wild qattle is maintained; 
Beaudesert, south of Rugeley,Ts a fine Elizabethanmonsion in a 
beautiful imdulating demesne. In,the south-west, near Stour¬ 
bridge, are Enville, a Tudor mansion with grounds 1 ^ out 
iby the poet Sh«istane, and Stourton Castle, embodying por¬ 
tions of the 15th century, where Ranald, Cwdinal Pole, wre 
bom in 1500. Among numerons modem seats may be named 
Ingestre, Ham Hall, Alton Towers,. Shugborough, Patteshnll, 
K^e Hall, and Trentham. 

See Robert Plot, Natural History of Stagordshirs (Oxford. 1686); 

S. Erdeswick, Survty of Staffardshirs (Ixmdon, 1717; 4th ed., by 

T. Harwood, London, 1844); Stabbing Saaw, Hii'slarv omAmMmMss 
of Stdffwishire, dee,,, vol. i., ff., pt. i., (London, i798-r8ox)j VnlUasn 
Pitt, T^ographical History of StajffordsKirs Mewcastle-under-Lyme, 
:i8i 7) ; Slinmn Shaw, History of ms Staffordshire Pdttsriss (Haiiley, 
iSzgl; Robert Garner, NaHirtU 'History of Ike County of 'Stafford 
(Lonte, i844--i86o) ; WfUiain Salt,- Archaeologioal SoCie^, Collee- 
Hons for a mstory of Staffordshire ^i 8 »o), vol. i.; Vietoria County 
History: Staffordshire. 

8TAQ (O. Eng. stagga, » Norse word, d. I^id. sieggr, steggi, 
a male animal, d. 5 <eggander, a'drake; it is usually referred to 
sUgoM, to climb, to mount, but this is doubtful), the common 
name of the nude of many species of the d^ tribe, but 
usually confined to the mole of thO red deer (Cmus elaphus), 
“ buck ” being used in other cases, as of the fallow-deer (see 
Dbbx and Pecora). In Stock Exchange slang the term is used 
of an operator w’ o applies for a poition cf a new security behw 
issueff, not witjk a view to boldiiv R,‘l!iut with the intention d 
immeidiate realization, at a prqm if possible. 

’ STAGE (Fr. Stage; from lat. stare, to stand), in architecture, 
ian elevated floor, ps^icplvl^ the various stoieys of a b^-tQW«r, 
<&c.. The tjenn .is also applied to the plain ports of buttresses 
between, leap and cap wh^ they set back, or where they are 
divided by horizontal strings and panelling. It is used, too, by 
Wihnm d Worcester to,drecribe.tb« compartmeitts of windows 
between, trensom, and: .transom, fin icontradistmetion to the word 
whicb signifies a dmsion between moffion and mullion 
(see Sxioiaty).: Erom4he sense of theffoor or platform on whicb 
Iplatys .wrea>aoted ^ term come to .signify both the theatre 
end ft^'Choma And freia iteai^ologica] xneening 

bf astatianrorenes theseisseofa,;flaci»for»stonaioimBey,)ll^ 
{distance between such places, i&c; , ‘ • . : 1 . , 

SfAntORKai: fUShlHR (xfioa»^i86[r), Klmsum .floclesir 
ostiod lawyer and politiqanr: .was bom at Ininicdi x6ti\ 
of fmmVi I tis^ of Tewitb ^parentage. Altbaagb! ibrougdtt. up 
striotiy-ju tlw .|ewisfcirel%ian> be wh alknred teisttm- tw 



76 o STAHL, G. E.—STAIR, 1st VISCOUNT 


gymnasium, and, as a nistilt of its influence, was at the age of 
nineteen baptized into the Lutheran Church. To this &uth he 
ching with earnest devotion and persistence until his death. 
Hav^ studied law at Wflrzburg, Heidelberg and Erlangen, 
Stahl, on taking the degree of dMtor juris, established himself 
as privaldotent In Munich, was appointed (1832) ordinary pro¬ 
fessor of law at Wiirzbuig, and m 1840 received the chair of 
ecclesiastical law and polity at Berlin. Here he immediately 
made his mark as an ecclesiastical lawyer, and was appointed 
a member of the first chamber of the synod. Elected m 1850 
a member of the short-lived Erfurt parliament, he bitterly 
opposed the idea of German federation. Stahl early fell under 
the influence of Schelling, and at the latter’s insistence, began 
in 1827 his great work: Die PhUosophie des Rechts nach 
gesekicMieher Ansieht (an historicai view of the philosophy 
of law), in which he bases all law and political science upon 
Christian revelation, denies rationalistic doctrines, and, as a 
deduction from this principle, maintains that a state church 
must be strictly confessional. This position he further eluci¬ 
dated in his Der ekrisMche Stoat mi sein VerhSUniss turn 
Deimus uni Judenthum (The Christian State and its relation 
to Deism and Judaism; 1874). As Oberkirchenrath (s}modal 
councillor) Stahl used ^ lus influence to weaken the Evan¬ 
gelical Union (i.e. that compromise between the Calvinist and 
Lutheran doctnnes which is the essence of the Prussian Evan¬ 
gelical Churdi) and to strengthen the influence of the Lutheran 
Church (cf. Die Luiherisehe Kirche uni He Union, 1859). The 
Prussian minister von Bunsen attacked, while King ^ederick 
William IV. supported, Stahl in his ecclesiastical policy, and 
the Prussian Evangelical Church would probably have been 
dissolved had not the regency of Prince William (afterwards 
the emperor William I.) supervened in 1858. Stahrs influence 
fell under the new regime, and, resigning his seat on the ^od, 
he retired into private life and died at Briickenau on the loth 
of August j86i. 

See “ Biographie von Stahl," in Vnstn Zeit, vi. 419-447 (anony- 
mo^but|irobablybyGnei8t); Peeuioe, Savigny, Stahi (anonymous; 

STAHL, GEORQ ERRST (1660-1734), German chemist and 
physician, was bom on the 21st of October 1660 at Anspach. 
Having gr^uated in medicine at Jena in 1683, he became 
court physician to the duke of Weimar in 1687. From 1694 to 
1716 Ite held the chair of medicine at Halle, and was then ap¬ 
pointed physician to the king of Prussia in Berlin, where he died 
on the 14th of May 1734. In cheraistiy he is chiefly known in 
connexion with his doctrine of phlogiston, the' essentials of 
which, however, he owed to J. J. Becher; and he also propounded 
a view of fermentation 'vdiich in some respects resembles that 
supported by Liebig a century and a half later. In medicine 
he professed an animfetiC system, in opposition to the material¬ 
ism of Hermann Boerhaave and Friedrich llofimann. 

The most important of hie nomerous wiitinge are ZymoUchnia 
fmdammUdis sivt fermintoHtmit theoria generalis (1697), which 
contains the phlogistic hypothesis ; Spedpien Btcherianum (1702); 
Experimenta, observationes, animadverstones ... chymicae et pkysicae 
(1731); Theoria medica vera (1707); 4lfj sanandi cum expectatione 
(I730)- 

STAIHER, SIR lOHR (1840-1901), English con^ser and 
organist, was bora at Southwark on the 6th of June 1840. 
He was the second sdn of the schoolmaster of the parish school 
of ^ Thomas’s, Southwark, who was enough of a musician to 
teaclHHS son tte organ and the art of reading music, in which 
he wasialready proficient When, in 1847, he entered tiie choir of 
St Paul’s Cathedral. He remaiimd thine till 1856, and often 
took tite organ in emergencies; he held the post of organist of 
St Behet’s wd St Paulis, Upper Hiames Street^ during the 
last year of nis choristetehip; and in .1:856 was given the apr 
pointment of organist to St Michael^ College, Tenbuty, where 
his musical and general education beni^t^ meatly from the 
intmeoursewithScrFkederiekGeie Oiisele^i He was ai^hitid 
to Ifiwdaleii CoUen, Q|(|ord, in i866> and became university 
ormulSb'in tl» fattMmg-lllHU'. WifleatCbefordhedidmucbto 
IgStgllhe choir ItagMMi tb a remartoaUe state of excelleno*) 


he took a keen interest in the foundation of vanous musical 
societies; and as a sign of his appreciation of the value of general 
culture, it is wortii recording that be took the degree M BA. 
in 18^, that of Mus.D. in 1865, and procured M.A. in 1867, being 
appoiitted a university exammer in music in the same year. In 
18^ he was engaged frequently as solo organist at the Crystal 
Palace; and in 1872 was appointed oiganist of St PwTs, 
where he raised the standard of choral music to something very 
like perfection. He was professor of the organ in the National 
Iltaining School of Music from 1876, and in i88t succeeded 
his lifelong friend Sullivan as principal. In 1878 he was a 
juror at tlm Paris Exhibition, and was aeated Chevalier of the 
lAgion d’Honneur. In 1882 he became inspector of music in 
training colleges. In 1888 he retired from the organistship of 
St Paul’s owing to failing eyeskht, and was Imighted. In 
1889 he succeeded Ouseley as professor of music in &e univer¬ 
sity of Oxford, bolding the post till 1899. Besides these official 
distinctions he received a great number of honorary degrees: 
he was vice-president of the Royal College of Organists, and 
president of the Plain-song and Medieval Music Society, the 
London Gregorian Association, and the Musical Association. 
His compositions include four oratorios: Gideott (1865), The 
Daughter of Jairus (Worcester, 1878), St Mary Magdalen 
(Gloucester, 1887), Crucifixion (London, 1887): forty-two 
anthems, some of them very elaborate; many hymn-tunes, 
organ pieces, madrigals, &c. His professorial lectures were of 
great 'mue, and he made many contributions to the literature 
of music. He was a man of wide influence, with a remarkable 
faculty of organization, and his work in regard to the conditions 
of the musi(^ profusion was of considerable importance. His 
own music has many of the defects of his qualities, for his breadth 
of artistic views led him to admire and adopt many styles that 
are not always compatible with each other. He died while on 
a holiday at Verona on the 3xst of March 19011 

STAIRBS, a market town in the Uxbridge parliamentary 
division of Middlesex, Engluid, on the river Ibames at the 
junction of the Colne, 19 m. W.S.W. of London on the 
London 8t South Western and Great Western railways. Pop. 
of urban district (1901), 6688. Breweries and mustard mills 
employ many hands. A rifle range for the Metropolitan Volun¬ 
teers and others was opened in 1892. A British village was 
situated here at the crossing of the Thames on the main road 
from London to south-western Britain, and the crossing was 
certainly one of the earliest bridged. A grant of oaks from 
Windsor forest for the repair of the bridge is recorded in 1262, 
The existing bridge, from the designs of George Rennie, was 
opened in 1831, after three brii^es had failed in the previous 
forty years. The name of Staines appears in the Domesday 
Survey, and it has been supposed that the town is so called from 
a stone which marks the limit of the former jurisdiction of the 
-City of London over the lower Thames. This is still considered 
to be the boundary between the upper «id lower Thames, hs 
the immediate neighbourhood, though included in the parish 
of Egham, Surrey, is Runsimede Island, where King John 
signed the Magna Carta. 

STAIR, JASBS DALRTnPLI^ ist Viscount (1619-1695), 
Soattish lawyer and statesman, was bom in May 1619, at 
Drmnmurchie in Ayrshire. He was descended feom a fi^y 
for several generations inclined to the principles of the Reforma- 
ition, and had ancestors both on the father’s and the mother’s 
side amongst the Lollards of Kyle His fatba, James Dabymple, 
laird of the small estate of St^ in Ryk, dim when he was an 
infant; his mother, Janet Kennedy of ]^ookdaw,i8 described 
as "a woman of excellent spirit!,” ifho took care to have him 
well, educated. From the grammar schod at Mauehline he 
iWeBt,ti» 1633, to the universw df €flasgo«, when he graduated 
jin arts on the 36th of July’1^37. Next year he went to 
{Edinburgh, profaaUy with the mtentkm of s^y^ law; but 
the troubles of the timet/ then approaching a cruk, led imn to 
idkongt his course, and we next fod him serving in the earl of 
CHesKtam’* legimmt in the War of the Cbyenant. .What part 
he took in H k ootcertainty JtimwQ/ibttt he tnu>mi»mmand>o£. 
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a troop when recalled in 1641 to compete for a regency (as a 
tutorship or professorship was then called) in the university 
of Glasgow. He was elected in March. Mathematics, logic, 
ethics and politics were the chief subjects of his lectures, 
and a notebook on logic by one of his students has been pre¬ 
served. His activity and skill in matters of college business 
were praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his teal in teaching 
was gratefully acknowledged by his students. After nearly 
seven years’ service he resigned his regency, and removed to 
Edinburgh, where he was admitted to the bar on the 17th of 
February 1648. This step had probably been rendered easier 
by his marriage, four years before, to Margaret Ross, co-heiress 
of Balneil in Wigtown. Stair’s practice at the bar does not 
appear to have been large; his talents lay rather in the direction 
of learning and business than of oratory or advocacy. His 
reputation and the confidence reposed in him were shown by 
his appointment in 1649 as secretary to the commission sent to 
the Hague to treat with Charles II. by the parliament of Scot¬ 
land. The negotiation having been broken off through the 
unwillingness of the young king to accept the terms of the 
Covenanters, Stair was again sent in the following year to Breda, 
where the failure of Montrose’s expedition forced Charles to 
change his attitude and to return to Scotland as the covenanted 
king. Stair had preceded him, and met him on his landing in 
Aberdeenshire, probably carrying with him the news of the 
execution of Montro.se, which he had witnessed. 

During the Commonwealth Stair continued to practise at the 
bar; but like most of his brethren he refused in 1654 to take 
the oath of allegiance to the Commonwealth. Three years later, 
on the death of Lord Balcomie, Stair was appointed one of the 
commissioners for the administration of justice in Scotland, 
on the recommendation of Monk. His appointment to the 
bench on the 1st of July 1657, by Monk, was confirmed by 
Cromwell on the a6th. Stair’s association with the English 
judges at this time must have enlarged his acquaintance with 
English law, as his traveb had extended his knowledge of the 
civil law and the modem European systems which foDowed it< 
He thus acquired a singular advantage when he came to write 
on law, regarding it from a cosmopolitmi, or international, 
rather than a merely local or national point of view. His 
actual discharge of judicial duty at this time was short, for after 
the death of Cromwell the courts in Scotland were shut^ new 
commission issued in 1660 not havi^ taken effect, it being 
uncertain in whose name the commission ought to run. It was 
during this period that Stair became intimate with Monk, who 
is said to have beta advised by him when he left Scotland 
to call a full and free parliament Soon after the Restora¬ 
tion Stair Went to London, where he vras received with favour 
by Charles, knighted, and mcluded in the new nomination 
of judges in the court of session on the t3th of February 
1661. He was also put on various important commissions, 
busM himself with local and agricultuw affairs, and, like 
most of the Scottish judges of this and the following 
century, acted with zest and credit the part of a good country 
gentleman. 

In 1662 he was one of the judges who refused to take the 
declaration that the national covenant and the solemn league 
and covenant were unlawful oaths, and, forestalling the deposi¬ 
tion which had been threatened as the proalty of continued 
non-compliance; he placed his rtaignation in the king’s hands. 
The king, however, summoned him to London, and allowed him 
to take the declaration under an implied reservation. The 
next five years df Stair’s life were comparatively uneventful, 
to in 1669 a family calamity, the exact facts of which will 
probably never be ascertamed, overtook him. His daughter 
Janet, who had been betrothed to Lord Rutherfurd, was married 
to Dunto of Fkddoon, and some tragic incident occurred on 
Hie wedding n^, from the effects of which she never recovered. 
As the traditions vary on the oehtral fact, whether it was the 
bride who stabbed her husband, or the husband who stabbed 
tk bride, no credence can be ^ven to the mass of superstitions 
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and spiteful slander which surrounded it, principally levelled 
at Lady Stair.* In r67o Stair served a.s one of the Scottish 
commissioners who went to London to treat of the Union; but 
the project, not seriously pressed by Charles and his ministers, 
broke down through a claim on the part of the Scots to what 
was deemed an excessive representation in the British parlia¬ 
ment. In January 1671 Stair was appointed president of the 
court of session. In the following year, and again in 1673, he 
was returned to parliament for Wigtownshire, and took part 
in the important legislation of those years in the department of 
private law. During the bad time of Lauderdale’s government 
Stair used his influence in the privy council and with Lauder¬ 
dale to mitigate the severity of the orders passed against ecclesi¬ 
astical offenders, but for the most part he abstained from 
attending a board whose policy he could not approve. In 1679 
he went to London to defend the court against charges of 
partiality and injustice which had been made against it, and 
was thanked by his brethren for his success. When, in the 
following year, the duke of York came to Scotland Stair dis¬ 
tinguished himself by a bold speech, in which he congratulated 
the duke on his coming amongst a nation which was entirdy 
Protestant. This speech can have been little relished, and the 
duke was henceforth his implacable enemy. His infiuence 
prevented Stair from being made chancellor in i68t, on-the 
death of the duke of Rothes. 

The parliament of this year, in which Stair again sat, was 
memorable for two statutes, one in private and the other in 
public law. The former, relating to the testing of deeds, was 
drawn by Stair, and is sometimes called by his name. The 
other was the infamous Test Act, probably the worst of the 
many measures devised at this period with the object of fettering 
the conscience by oaths. Stair also had a minor share in the 
form which this law finally took, but it was confined to the 
insertion of a definition of “ the Protestant religion ”; by this 
he hoped to make the test harmless, but his expectation was 
disappointed. Yet, self-contradictory and absurd as it was, 
the Test Act was at once rigidly enforced. Argyll, who de¬ 
clared he took it only in so far as it was consistent with itself 
and the Protestant reiigion, was tried and condemned for treason 
and narrowly saved his life by escaping from Edinburgh Castle 
the day before that fixed for his execution. St«r, dreading a 
similar fate, went to London to seek a personal interview with 
the king, who had more than once befriended him, perhaps 
remembering his services in Holland; but the duke of York 
intercepted his access to the royal ear, and when he returned 
to Scotland he found a new commission of judges issued, from 
which his name was omitted. He retired to his wife’s estate 
in Galloway, and occupied himself with preparing for the press 
his great work. The Institudme of (he Law of Scotland, which 
he published in the autumn of 1681, with a dedication to the 

^e was not, however, allowed to pursue hfa legal studies^ in 
peaceful retirement. His wife was charged wfih attending 
conventicles, his factor and tentats severely fined, and he was 
Umself not safe from prosecution at any moment. A fierce 
dispute arose between Qaverhouse and Stair’s son, John, 
master of Stair, relative to the regality of Glenluce; and, toh 
having appealed to the privy council, Oaverhouse, as might 
have been expected, was absolved from all the chat^ brought 
against him and the master was deprived of the regality. Stair 
had still powerful friends, but his opponents were more powrfol, 
and he received advice to quit the country. He repaired to 
Holland in October 1684, and took up bis residence, along with 
his wffe and some of his younger children, at Leiden. Wjik 
there he published the Decisions of tiie Court of Session between 
/666 and of which he had kept a daily retard, and a 
small treatise on natural philosophy, entitled Phystdopei nova 
experimentalis. 

ta hfa absence a prosecution for treason was raised against 

> Sir Walter Scott took the plot of his Bride of Lanmmooor from 
this incident, but he disclaimed any intention of making Sir William 
Ashton a portrait of Lord Stair. 
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him and others of the exiles by Sir G. Mackenzie, the lord 
advocate. He was charged with accession to the rebellion of 
1679, the Rye House plot, and the expedition of Argyll. With 
the first two he had no connexion; with Argyll’s unfortunate 
attempt he had no doubt sympatbiu^d, but the only proof of 
his complicity was slight, and was obtained by torture. The 
proceedings against him were never brought to an issue, having 
been continued by successive adjournments until 1687, when 
they Were dropped. The cause of their abandonment was the 
appointment of his son, the master of Stair, who had made 
his peace with James II., as lord advocate in room of Mac¬ 
kenzie, who was dismissed from office for refusing to relax the 
penal laws against the Roman Catholics. The master only held 
office as lord advocate for a year, when he was “ degraded to 
be justice clerk ”—the king and his advisers finding him not a 
fit tool for their purpose. Stair remained in Holland till the 
following year, when he returned under happier auspices in the 
suite of William of Orange. William, who had made his ac¬ 
quaintance through the pensionary Fagel, was ever afterwards 
the firm friend of Stair and his family. The master was made 
lord advocate; and, on the murder of Lockhart of Carnwath in 
the following year. Stair was again placed at the head of the 
court of session. An unscrupulous opposition, headed by 
Montgomery of Skelmorlie, who coveted the office of secretary 
for Scotland, and Lord Ross, who aimed at the presidency of 
the court, sprang up in tlie Scottish parliament; and an anony¬ 
mous pamphleteer, perhaps Montgomery himself or Ferguson 
the Plotter, attacked Stair in a pamphlet entitled The Late 
Proceedings of the Parliament of Scotland Stated and Vindicated. 
He defended him.self by publishing an Apology, which, in the 
opinion of impartial judges, was a complete vindication. 

Shortly after its issue he was creat^ Viscount Stair (1690). 
He had now reached the summit of his prosperity, and the few 
years which remained of his old age were saddened by private 
and public cares. In 1692 he lost his wife, the faithful partner 
of his good and evil fortune for nearly fifty years. The massacre 
of the Macdonalds of Glencoe (Feb. 13, 1692), which has 
marked his son, the master of Stair, with a stain which his great 
.services to the state cannot efface—^for he was undoubtedly the 
principal adviser of William in that treacherous and cruel deed, 
as a signal way of repressing rebellion in the Highland.s—was 
used as an opportunity by his adversaries of renewing their 
attack on the old president. His own share in the crime was 
remote; it was alleged that he had as a privy councillor declined 
to receive Glencoe’s oath of allegiance, though tendered, on the 
technical ground that it was emitted after the day fixed, but 
even this was not clearly proved. But some share of the odium 
which attached to bis son was naturally reflected on him. 
Other grounds of complaint were not difficult to make up, which 
found willii^ supimrters in the opposition members of parlia¬ 
ment. A disappointed suitor brought in a bill in 1693 com¬ 
plaining of his partiality. He was also accused of domineering 
over the other judges and of favouring the clients of his sons. 
Two bills were introduced without naming him but really aimed 
at him-~one to disqualify peers from being judges and the other 
to confer on the Crown a power to appoint temporary presidents 
of the court. The complaint against him was remitted to a 
committee, j^ich, .after full inquiry, completely exculpated 
him; and the two biU% whose incompetency he demonstrated 
in ao able paper addressed to the commission and parliament, 
were jallowed to drop. He was also one of a parliamentary 
commission which prepared a report on the regulation of the 
judicatures, afterwards made the basis of a statute in 1695 
supplementary to that of 1673, and forming the foundation of 
the judicial procedure in the l^ttish courts for many years. 
On. ibit 39th of November 1695 Stair, who had been for some 
time in fuling health, died in ^'nbmgh, and was buried in the 
church of St Giles. 

la 160 j there was pnbliiihed in London a small volume with the 
title A ViniicaHon of tts Divine Perfections, IHuHrating the Glory of 
God in‘them by Season amt Sevetation, tnefhodiettUy digestedSy a 
Person <oJ Honom. It was edited by the two Nonconformist 
divines, William Bates and John Howe, who had been in exile in 


Holland along with Stair, and is undoubtedly liis work. Perhaps 
it Imd been a sketch of the “ Inquiry Concerning Natursil Theology " 
which he had contemplated writing in i68i. It is of no value as a 
theological work, for Stair was no more a theologian than he was a 
man of science, but it is of interest as showing the serious bent of his 
thoughts and the genuine piety of his character. 

Stair’s great legal work. The Institutions of the Law of ScoUmd 
deduced from its Originals, and collated with the Civil, Canon and 
Feudal Laws and with the Customs of Neighbouring Nations, affords 
evidence of the advantage he had enjoyed from his philosophical 
tiaiaing, his foreign travels and his intercourse with Continental 
jurists as well as English lawyers. Unfortunately for its permanent 
fame and use, much of the law elucidated in it has now become anti¬ 
quated through the decay of the feudal part of Scottish law and the 
large introduction of English law, especially in the departments ol 
commercial law and equity. 

The Physiologia was favourably noticed by Boyle, and is inter¬ 
esting as showing the activity of mind of the exiled judge, who 
returned to the studies of his youth with fresh zest when physical 
science was approaching its new birth. But he was not able to 
emancipate himself from formulae which had cramped the education 
of his generation, and had not caught the light which Newton 
spread at this very time by the communication of his Pnneipia to 
the Royal Society of London. 

Stair was fortunate in his descendants. “The family of 
Dalrymple,” observes Sir Walter Scott, “ produced within two 
centuries as many men of talent, civil and military, of literary, 
political and professional eminence, as any house in Scotland.’’ 
His five sorts were all remarkable in their professions. John, 
master of Stair (1648-1707), who was created ist earl of Stair 
in 1703, an able lawyer and politician, who is, however, 
principally remembered for his part in the massacre of Glencoe, 
is dedt with above. Sir James Dalrymple of Borthwick, 
created a baronet in 1698, was one of the principal clerks ol 
session, and a very thorough and accurate historical anti¬ 
quary. Sir Hew Dalrymple of North Berwick (1652-1737) 
succeeded his father as president, and was reckoned one of 
the best lawyers and speakers of his time; he, too, was created 
a baronet in 1698. 'Thomas Dalrymple became physician to 
Queen Anne. Sir David Dalrymple of Hailes (d. 172 j), who was 
created a baronet in 1700, was lord advocate under Anne and 
George I.; and his grandson was the famous judge and historian. 
Lord Hailes (?.».). 

Stair’s grandson, John, 2nd earl (1673-1747), who rose to be 
a field marshal, gained egual credit in war and diplomacy. He 
was ambassador m Paris (1715-1720), and, besides seeing Service 
under Marlborough, was commander-in-chief of the British 
forces on the Continent in 1742, showing great gallantry at the 
battle of Dettingen. He had no son, and in 1707 had selected 
his niphew John (1720-1789) as heir to the title; but through 
a deasion of the House of Lords in 1748 he only became 
5th earl, after his cousin James and James’s son had suc¬ 
ceeded as 3rd and 4th earls. John’s son, the 6th earl, died 
without issue, and a cousin again succeeded as 7th earl, his two 
sons becoming 8th and 9th earls. The 8th earl (1771-3853) 
was a general in the army, and keeper of the great seal of 
Scotland The 9th earl’s son and grandson succeeded as loth 
and nth earls. 

For a fuller account of the life of Stair, see ]. Murray Graham, 
Annals of the Viscount and First and Second Earls of Stair (1875); 
A. J. G. Mackay, Memoir 0/ 5 ir James Dalrymple, First Visconnt 
Stair (1875); and Sir R. Douglas, Peerage of Scotland, new ed., 
by Sir J. B. IPaul. 

STAIR ( 0 . Eng. staiger, step, from stigan, to climb, d. Ger. 
steigen; the root is also seen in “stile” and “•stirrup”), in 
architecture, the term (Fr. eualitr) given to a series of steps 
rising one above the other, either m one straight line or with 
returns, rar round a newel, or opoi well-hole, either square, 
rectai^lar, circular or elliptical. A series of .continuous steps 
is call^ a “ flight.” The ordinary staircase of two flights with 
landing between is known os a “ pair ”; “ two pair back ” 
therefore would be the room at the. back on the second floor; 
in houses where the space occupied by the staircase is very 
limited there is no landing, but the stairs wind round the comer 
post or newel, and are known as “ winders.” , , 

The steps of a stair consist of “ tread ” and “ riser,”: the 
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respective dimensions of ^hich vary according to the impor- 
liince of the staircase and the space which has been given to it; 
in external flights or stairs, such as those at Persepolis, the 
tread is so wide and the riser so small in height as to allow of a 
horse ascending, and generally in garden terraces there is the 
same slight rise. For the stairs of a palace or municipal build¬ 
ing, 14 in. tread and 5 in. riser would be required, but as a 
rule 13 in. tread and 6in. riser is adopted. In the stone staircase 
in the palace at Cnossus in Crete, the treads were 18 in. and 
the risers 5^ in. In ordinary houses 9 in. or 10 in. is generally 
given for the tread, and 6J in. to 7 in. for the riser. In the 
stairs leading to lofts, and in yachts or steamers, the ascent is 
much steeper, having sometimes 10 in. rise and 5 in. tread. 
The series of stairs provided to ascend from one floor to 
another when enclosed with walls is known as a staircase (?.».). 
Unenclosed flights of steps placed in front of a building are 
known by the French term perron (?.».), usually applied 
to a structure like the horseshoe staircase of the palace at 
Fontainebleau, the stairs of which are carried on a support 
independent of the main wall of the palace. From this point 
of view the great return flight of steps at Persepolis might be 
looked upon as a staircase, because on one side the steps are all 
embedded in the main wall of the platform. 

Belonging to the same type are the great flights of steps 
which led to the successive stages of the Ziggurats or Assyrian 
.stage towers; those in front of the Propylaea, leading to the 
Acropolis at Athens; the stairs leading to the Propylaea (150 ft. 
in width) at Baalbek; others in Palmyra; and generally all the 
Roman temples. In medieval times should be included the 
great flights of steps which stood in front of the cathedrals of 
Europe, some of which, as those at Le Puy in France, Ste Gudule 
at Brussels, the cathedral at Erfurt in Germany, S. Miniato at 
Florence in Italy, and others, still exist, nut having yet. been 
buried by the gradual raising of the ground-level in great towns; 
also the immense flights of steps in Rome, leading up to the 
Trinita del Monte and the Capitol, and those found in all towns 
built on hills, when an architectural composition has guided 
their plan. 

In Egyptian architecture inclined planes took the place of 
stairs, as in the sloping corridors of the Great Pyramid, the 
descent leading to the temple of the Sphinx, and the approaches 
to the two temples of Deir el-Bahri, one of them the oldest 
temple found. Inclined planes were also provided in front of 
some of the Greek temples, where the steps of the stylobate 
were of great height; similar contrivances were adopted by the 
Mahommedans in Egypt to ascend the minaret of Ibn Tulun 
and el Hakim; in the great circular tower at Aunboise, sind in 
the fallen campanile of St Mark’s, Venice. (R. P. S.) 

STAIBCAS^ the term usually applied (Fr. cage d’escalier, 
Ger. Treppenhaus) to the stairs leading to the upper floors 
in a building, including the enclosure walls. In tlw ordinary 
house a single staircase only is provided; in larger ones a serond 
or service staircase; in those of more importance, especially 
where the principal reception rooms are on the first floor, a 
grand staircase leading to the latter, and other subsidiary stairs 
or staircases. 

Architecture. —^Amon^ the earliest examples are those found 
in Egypt, generally buUt in the thickness of the walls, as in the 
pylons and temples; a remarkable example was found by Dr 
Arthur Evans in Cnossus, in Crete, consisting of a staircase in 
stone, 6 ft. wide, with return flights of stairs, rising through 
two floors; the staircase in the temple of Zeus at Olympia 
leading to the gallery, is supposed to have been in wood, but 
in some of the Greek temples have been found stairs in stone 
with return flights. In the Tabularium at Rome there is a long 
flight of 67 steps leading up from the Forum to a hall at the 
back, but otherwise there are few examples of ancient Rom^ 
staircases, and none of an^ importance have been found in 
Pompeii. Of medieval staircases the principal examples are 
those ia stone built round a circular newel, to provide means 
of ascent to the various stages of the church towers. One of 
these, at St Gilles in Provence, is covered with a sonioirculBr 
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rising vault, which is known as Vis St Gilles; some of these 
circular staircases are is ft. in diameter, others, like those in 
the campanile of PiSa, are built in the thickness of a circular 
hall with well-hole in centre. In the 15th century some of the 
.stone staircases leading to the rood loft, with open tracery round 
the edge, are of great elaboration and beauty, as at St Maclou, 
Rouen. In the 16th century in France, in the chateaux of the 
Loire, are many examples, among which the circular stairca.ses 
at Blois, two of them in square towers, the third octagonal in 
plan and on one side open at intervals to the court, has a 
great circular newel enriched with arabesque carving, and a 
rising elliptical barrel vault with ribs and bosses. In the 
chateau of Chambord the great staircast in the middle, which 
is built round a circular well-hole, has two separate flights, one 
over the other, so that, starting from opposite sides on the 
ground floor, two persons could ascend without seeing one 
another. At Azay le Rideau, Loire, and in the chateau of 
St Germain-en-Laye, the staircases in return flights are built 
between walls, and the same is found in the ducal palace at 
Venice and most of the palaces of Rome. At Venice, in the 
Palazzo Minelli, the staircase is in a circular tower with open 
arcades and balustrades. The most famous staircase in Spain 
is that in the north transept of Burgos Cathedral, remarkable 
for the magnificent iron-work of its bmustrade; and in England 
the staircase leading to the hall of Christ Church, Oxford, with 
a magnificent fan vault, is a fine example. In the i6th and 
17th centuries in England the grand staircases of the great 
mansions were usually in wood, the finest examples being those 
at Hatfield, Knole, Audley End, &c. They would seem also 
to have been regarded as part of the great entrance halls, but 
in France and Italy they assumed groiter importance, Mng 
always in stone or marble, with colonnades or arcades round the 
staircase on the first floor. Of these there were three fypes. 
The first is the straight staircase with two or more landings, of 
which examples existed in Paris in the Tuileries and the old 
Hotel de Ville, having been reproduced in the new H6tel de 
Ville, and the staircase in the Vatican. The second is the 
staircase with return flights right and left, at the top of a 
first flight, sometimes built in long rectangular halls, but un¬ 
satisfactory owing to the want of concentration and to the 
difficulty of deciding whether to turn to the right or left at 
the top of the first flight; examples are in the Herrenchiemsee 
Palace, Bavaria, the Palazzo Reale at Naples, the Madama 
Palace at Turin, and the government offices in London. In 
the new opera house in Pms, J. L. Gamier (^.e.) solved the 
problem bettn' by placing his staircase in a square hall, which, 
seen from the first floor surrounded with open balconies, forms 
one of the finest staircase halls known. The third alternative 
is that of the staircase in three flights, built round a square 
well-hole, of which the staircase in Holford House is the best 
example. The vestibule staircases in Genoa which lead to u 
raised ^ound-stor^, such as those in the Palazzo Durazzo, or in 
the university, ore extremely fine,in effect and are evenin.d all in 
white marble. As the. vestibpTes are open to the narrow streets, 
it is possflale that the title of theA' marblf palaces of G^oa ” 
refers to those marble staircue hub, becailse the extermil walls 
of the palaces are either in dedinary stone or in brick mvered 
with stucco. ‘ (R. R. S.) 

Consti uctim. —The primary object of stj^, in house-Unlding, 
is to afford a safe and easy communication between floors at 
different levels. To make the communication ea^ the “ rise ” 
and width (or “ tread ”) of the steps should be regular and 
suitably proportioned to each other with convoiient landings; 
there should be no windin;^ steps, and the rful which is fixed to 
render the use of the stwcase.safe should be strongly 
with its top at a convenient height for the hand. 

The first persofi that attempted to fix the relation betwetoi the 
heigdit and width of a step upon con'ect principles was, we believe, 
Biondd, in his Corns d'oroMUCMe. Hi^ formula is appUdible to 
very large bnildings but not to ordinary dwdlinge. Awpitol, who 
investigated the Subject 'at lehg^ (in Handrails eatd HUsircaies), 
gives the foUowing rules for ^tareht proporthmt'df treads add 
risma. 
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Width of tread Height of rise 

in inches. in inches, 

t* 5 l 

5 l 

II 6 

loj 6* 

10 

9i hj 

9 7 

These dimensionB give angles of ascent varying from 24“ to 37“. 
The projection of the nosings is not reckoned in the width of the 
treads and must be added to determine the full width of the treads. 
It will be seen u^n examination that these proportions may be 
expressed in the following simple formula : 23 twice the rise in 
inches + the tread in inches. An American rule is to make the sum 
of the rise and tread equal to 17 or 17 J in. 

The forms of staircases are various, the simplest being a straight 
flight, which type should only be used to a low storey. In towns, 
where space cannot be allowed for convenient forms, they are often 
made angular, circular or elliptical, with winding steps, or are 
constructed of composite form partly straight and partly circular. 
In large buildings,where convenience and beauty are the cmet objects 
of attmtion, winding steps are seldom introduced when it is pcusible 
to avoid tliem. W 5 l-designed stairs should be planned as simplv 
as possible, to afiord easy and convenient access to the higher level. 
The staircase must be placed in a position easy of approach, and 
convenient for both the lower and upper apartments. It must be 
well ventilated and lighted—the absence of sufliciunt light may 
prove the cause of serious accidents. At no part should the head 
room (that is, the height between the level of a tread and tliat 
portion of the structure immediately above it) be less than 7 ft. 
Straight flights should be composed of not less than four and not 
more than twdvc steps. If it is desired to continue more than this 
number of steps in a straight line, a landing equal in length at least 
to the width of the stairs should be provided before starting up the 
next flight. Winders should be avoided if possible, but should they 
be found necessary it is advisable to put them at the bottom of a 
flight rather than at the top, the reason being that should they 
be the cause of an accident the unfortunate individual will not have 
far to fall. 

Besides the straight flight of stairs, stairs may be designed in 
almost numberless diilerent ways to suit the position which they are 
to occupy or with a view to architectural efiect, but whatever 
position or form they are made to take their chief purpose of provid¬ 
ing convenient and easy access to a higher level must be steadily 
borne in mind. Some of the most ordinary forms from which 
staircases of a more ambitions character are elaborated are the 
dog-legg*d or newel stair, open newel stair, geometrical stair, circular 
newel stairs (see flg. 1), 
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The mwil or iog-Ugpd stair is so termed from its sumxised 
resemblance to a dog’s hind leg. In this form the staircase is divided 
in width into two epual parts and thh outer string of the upper 
return of the stain rises in a vertical plane immediately above that 
cA the lower fli^t. There is therefore no weQ-hple in this form of 
construction (see fik, 4, flan and section). 

0 ^ newel stain, oajli the previous example, have newels placed 
attneangles, but are soarianged as to enclose a well. This is more 
convenient for the, distc^tkn ol light than the dog-Iegge 4 stairs, 
eepeoialty when tiie Uglmng is eSectM by means of a lantern sky- 
U^t placed at the ti^ of the staircase. 


Geometrical stairs usually enclose a wdl, which may vary very 
much in size and shape from merely a narrow slit between the flights 
to a square opening admitting of ample ventilation and lighting. 
This form has continuous strings and handrail, and may be rectangu¬ 
lar, circular or elliptical in plan, although it is especially adapted for 
the curved forma and most satisfactory when so treated. Such 
stairs are more difficult to construct than the newel stairs already 
mentioned and lack their stieugth, as in the absence of the strong 
framed newel posts the handrail depends for support entirely upon 
the balusters, which must therefore be very securely fastened to the 
treads. When wood balusters for the most part are used bars of 
iron are often introduced at intervals to afford additional stiffness. 
Circular geometrical stairs are built on a circular plan around a w^. 
Each step is necessarily a winder radiating from the outer string to 
the wall string. If in wood they must be very carefully framed, 
espMially if the well-hole is small, owing to the difficulty of intro¬ 
ducing proper carriages for support, and the number of pieces of which 
the work must be built up on account of its curvature. This type 
of stairs is more suitable for building in stone, and in tliis case support 
is obtained by pinning the end of the stone step well into the wall 
and supporting each step upon the one below. The balusters and 
handrail also, in the case of stone, are much more firmly fixed by the 
former, which are usually of iron, being let into mortises in the tread 
or end of the step and run in with molten lead and caulked to secure 
a firm fixing. 

Solid newel or spiral stairs are circular or polygonal on plan and 
built around a central pillar or newel, which may be square, poly¬ 
gonal or circular in section. This also is a fonn of stair-building 
especially suitable for erection in stone, the central newel being 
formed on the step itself, and the other end well pinned into 
the masonry of the wall. Each succeeding step should be dnwelled 
at the newti to the one below and should lap for a matter of two or 
three inches at least for its entire length over the one below and in 
this way obtain extra support. 

The newel stair was at its best in Elizabethan and later Renais¬ 
sance times. The older form of staircase with circular newel and 
narrow winding steps was found ill adapted to the altered conditions 
when convenience and elegance were becoming more sought after. 
The designers of this period found in the open newel stair a construc¬ 
tion capable of being developed into a dignified and beautiful 
feature of domestic architecture, and they certainly brought out 
its possibilities in a remarkable manner. This is evidenced by the 
many fine examples, handed down to us by the architects of the 
Tudor period, to be found iu the great mansions which date back to 
the time of the early Renaissance. Steps were arranged in broad 
short flights with wide treads and easy rise. Landings were freely 
used, and in many cases were large enough to be us^ as galleries 
for the display of pictures. The work was generally solidly executeil 
in oak, and carved and moulded decoration was lavished upon 
every detail. The newels, much enriched, were frequently carried 
up to the ceiling and formed a portion of the arcamng which was 
often a prominent feature around the well. In the period of the 
later Renaissance the newel principle of construction was still 
retained and the main features were the same, but they were planned 
with longer flights and the manner of decoration partook of a more 
severely classic nature. One of the first examples is that of the 
Chdteau do Blois, and of modem treatment that of the Grand Opera 
House. Paris, in the period of the Georgian era the geometrical 
staircase was much favoured and very generally used in domestic 
buildings. Although more difficult to build it must he admitted 
that this type of stair is not so satisfactory in a number of ways as 
the newd form. With its continuous curving strings and handrail 
it has a certain olSgance of its own, but in principle of construction it 
is not so good, nor can it compete with the open newel stair in 
regard to the ease with which the latter lends itself to schemes of 
artistic decoration. As before remarked, however, it is well adapted 
for stairs circular and elliptical in plan. 

Experience has proved concrete to have fire-resisting properties 
of the most effective character, and it does not possess the propensi¬ 
ties for splittmg 

s'sc's Sr 

heat that belong 
to stone. Steel or iron 
is of^ etqployed as an 
additional support for 
stone and concrete stairs. 
In the case of concrete 
work iron bars are fre¬ 
quently embedded in the 
steps for their full len^, 
and are in this way hidden 
tram i^ht while at the 
same time serving the pur¬ 
poses of support. Vmotf 
a more ornate appearance 
is desired than is obtained 
by the.use of plain concrete 
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tbeistepa may be .enoasnd in other material to tecoW a richer effect. 
Mmbles, tiles and mosaic are the principal materials used for this 
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pnrpose. Stairs of fine coiicrete to ^icb is given the name of 
artificial stone " have largely superseded those constructed of 
genuine stone. It is very strmig and capable of being farther forti¬ 
fied by the introduction of steel core bars without detriment to 
its appearance; it is consistent in quality and special shapes 
are readily moulded; it is very hard-wearing, especially when the 
aggregate consists of a hard nature such as granite chippings. 
The stairs are built by pinning each step in the wall either at one 
or at both ends. In the first case th<^ are termed cantilever or 
hanging steps, and it is ^visablc to use steel reinforcement and pin 

the end of the step at least g in. 





tep i 

into the wail. When fixed at 
both ends the pinning need nut 
be so deep, and unless the stairs 
are very wide the steel core may 
be omitted. The steps are either 
rectangular or spandrel-.shaped 
in section (figs. 2 and 3); the 
former arc stronger and easier 
to fix than the latter, wliich, 
however, give a bettor appear- 
.s stairs—nqii are itctisH ance and can be finished with a 

Ftr.. 3. plain .smooth soffitt. Iron balus- 

,, . ^. ters are generally used for stone 

W ■ ■' and concrete staircases, and are 

fitted with lug terminations which are let into dovetailed mortices 
formed in the top or side of the stair tread and held fast by 
molten lead, neat Portland cement, or a mixture of sulphur and 
sand. 

The construction of wood staircases forms a special branch of 
the joinery craft, and many books have been written on the subject. 

• Numerous methods of setting out the handrails have 
* rf been put forward by different authors, among them 

tfi® tangent sy.stcra, which gives excellent rc.sults 
at perhaps the smallest cost compatible with good work. 
It is noteworthy that the common practice m I^gland with regard 
to wood stairs is to frame and form the finished work in the workshop 
and fix it bodily in the position it has to occupy. In America, 
especially in the eastern states, the finished staircase is built up 
piece by piece upon a rough framework which has been used by the 
workmen during the erection of the carcase of the building. In 
many instances the strings consist of easings and panellings nailed 
upon the rough skeleton work. 

Stairs are built in many kinds of materials, such as wood, stone, 
concrete, iron and brick. Often two or more kinds of materials 
are used in tho same staircase, as when constructions of concrete 
or stone are reinforced with iron or steel. It is common also to 
fit to a staircase handrails, balusters and newels of a difiorent nature 
from the steps themselves. Tlie spandrtd or triangular-shaped 
space between a flight of stairs and the floor is frequently enclosed 
with wood-panelled framing and fitted with a door so that it may 
be made use of for cupboard accommodation. 

There arc a number of technical terms connected with staircases 
which require some explanation to enable the drawings to be easily 
understood :— 

Staircase .—This comprises the whole of the stair construction, 
and is the name given to the space or enclosure which contains 
the stairs. 

Well-hole, the open space enclosed by the stairs. 

Flight, a continuous series of steps between two landings. 

Landing, a platform forming a kind of halting-place between 
two Sights of stairs. A quarter-space landing forms a space, usually 
a rectangle, equal in width and length to the breadth of the two 
flights which it seiiarates. A half-space landing extends the total 
width o! the staircase. 

Flier. —Fliers are steps that have the nosings of the treads parallel 
one to another. 

IFiMder.—This is an angular-shaped step. A winder fitted into 
a wadi angle is often termed a kite winder, from the fact tliat it 
resembles a kite. In planning stairs tho wdath of the winder tread 
at a distance of 18 or 20 in. from tho handndl should eqxial the 


width of a flier. 

Curtail Stop.—This may be either a flier or a winder. One or both 
ends of the step sire projected to form a base for the newel and are 
shaped to a scroll which often follows the line of the curve terininat- 
ing tho handrail. It is usually the stop or steps at the base of a 
staircase that are formed in this way. 

Bull-nosed step, one having a blunt rounded end. It may be 
shaped to a quarter or half circle. 

Dancing Satrs.—The introduction of wind^ to goometni^ 
staircases brings about awkward complications in the curve of the 
handrail and strings, for the width of toe winding steps at the hand¬ 
rail being much less thffU that of toe fliers, while at .toe same time 
toe rise is necessarily equal, causes an unsightly knee to the handrail, 
and to the strings. To obviate this toe whole of the stems at# made 
to dance, that is, they are all shaped as windem to onfer -to divide 
the going equally between them and thus obtain a regular shape 
for toe strings and handrail. Oftra the first and last toyee or four 
steps of a flight are made oidinary fliers, fn a polygonal or elhptical 
staircase toe whole of the flight Is constrilctM to'this way so as to 


obtain a regular sweep up from the bottom to the top step. Each 
step may be divided into several different parts such as the tread, 
the riser and toe nosing. The tread is the horizontal upper surface 
of toe step which supports the foot when ascending or descending 
toe stairs. The riser is the upright member of a step which supports 
the tread. It fills to toe vortical space between the nosing of one 
tread and the back edge of the one below. The edge of the tread 
usually projects some little distance beyond the face of the riser 
and is formed into a rounded or moulded nosing. Stone stairs and 
those of concrete usually have each step formed separately in a 
solid piece of stone of square or triangular section, and these arc 
fixed in position by being pinned into the wall at one or both ends 
with each step resting upon the back edge of the one below. Stairs 
of costly marble are frequently built up in a manner somewhat 
similar to that adopted for wood construction. 

Fise, the vertical distance between the surface of one tread and 
that of the next. 

Going, the horizontal measurement between two adjacent risers. 
In America tliis is termed the run. 

Newels, strong posts occurring at intervals to a newel staircase. 
Tliey are placed at the ends of fUghts where junction is made to 
landings, at turnings, and at toe top and bottmn of the staircase. 
They should be strongly framed in toe stair construction, and have 
the string and handrail housed into them. Newels are sometimes of 
iron, and to large stone staircases of stone. They are frequency 
(rf elaborate form and often desired as a pedestal canying a lamp 
or statuette, or they may bo carried up to form part of some orna¬ 
mental framing around the staircase. In America the newel is the 
main post where tho stairs begin, and the remainder of toe posts 
used in the framing arc termed angle posts. — 

Handrail. —This is a rail commonly of hard wood which runs up 
at the same slope as toe stairs at a height above the nosing line m 
: about 2 ft. 8 to. (that is 3 ft. minus half a rise) to the upper surface 
of the rail. On the level, such as on landings, it is usually fixed 
3 ft. above the surface. These are the heights at which a handrail 
IS found to give most assistance to persons going up or down stairs. 
Handrails are made to other materials such as iron and bronze. 
A handrail is generally upheld by balusters, which are vertical bars 
or posts fiUtog in the space between the handrail and the string or 
the treads. They are made In many shapes and in many different 
materials such as wood, iron, bronze, stone and marble. Sometimes 
in tho place of balusters the space usually occupied by them is filled 
to with scrollwork of wrought or cast iron or bronze, or with panels 
of wood perforated, pcrliaps, and richly carved. 

Core-rail. —.'Vn iron band is frequently used to geometrical stairs 
to give extra strength and stiffness to the handrail. It is generally 
about ^ in. thick, being screwed into a groove formed in the under¬ 
side pf the handrail. It is especially necessary for the curved 
portions of the handrail, where toe grain of the wood is often cut 
across. 

String. —Strings are the members that carry the treads and risers 
which in wood stairs are housed into them or else fitted into notches 
cut in the strings to receive them. In the former case the supporting 
member is termed a close string, but if notched out for the steps it 
is known as a, cut string (see details, fig. 4). A cut and mitred string 
is similar to this last, but has toe vertical cut of each notch splayed 
and the riser is mitred to it so as not to show the joint. Strings are 
either wall strings or outer strings; the former are fixed against the 
wall, the latter run up from newel to newel or to geometrical stairs 
ramp and curve according to the nosing line. Sough strings or 
rough carriages are placed between the inner and outer strings to 
aflord additional support to the treads and risers, and rough brackets 
about I to. thick are fitted into toe steps and spiked to the 
carriages. 

Samp. —This is a concave curve formed to one plane when 
changing the direction of toe handrail or string. In America it is 
known as an eetsing. 

Knee. —This is a convex Curve to one diicction. 'When used to 
conjunction with a ramp it forms a sieaH-MScA, which is a combination 
of ramp and knee. 

Wreath. —This is a curve formed both horizontally and vtotically 
in the handrail or string. It is often necessary to geometrical stairs 
where a change of direction takes place. 

Although more to the nature of a mechanical lift or elevator than 
a stair, moving stairways may perhaps find a place to this article 
owing to their resemblance and to the toct that their juartsa 
object is to convey the passenger quicldy and easily . 
to a higher level without the necessity of a tedious 
dimb up stairs, or of a wait such as is often entailed with a 
vertical lift. The contrivance consists of an endless inclined 
platform formed of links bolted togetoer, which allow it to travdl 
round wheels fixed at the top and bottom of the stairway arid hidden 
withto its framing. This is kept to continual motion mechanical 
means, usually by an electric motor, which causes it to travel at 
the rate of about 100 ft. a minute. The'handrail also mbves at 
the same rate, so that a passenger merely steps on to the lowdr portion 
of toe stair, pl^s his hand upon the handrail, and is carried swiftly 
and safely up to toe next floor, where he is depoutad’without any 
effort on nis p^. The process of stepping on arid getting off the 
I stairway is amazingly simple and without any dement of danger 
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to the passenger. For high buildings, underground railwajrs and 
similar positions, a spiral form is used which winds round in a circular 
shaft to the highest level and returns in the opposite direction in 
a similar manner, taking up and setting down passengers as it 
revolves. Although this type of elevator is probably not so rapid 
as the vertical lift working in a straight line to the point it is desired 
to reach, its great advantage is tliaf it does away with the waiting 
which often causes so much annoyance with ordinary lifts. 
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ings, and if possible chased into the wall to avoid proiection. The 
roof over the staircase shall be of fire-resisting materials. Separate 
exits are required for different parts of the theatre or hall. 

The Factory and Workshop Act tqoi contains somewhat similai 
conditions, but in this case the staircases communicate with each 
floor and the roof. The minimum width of tread shall be 10 in. 
and the maximum rise in. Steps of spandrel section may 
used having a thickness of 3 in. at the smallest part for staircases 
3 ft. 6 in. wide, and not loss than 4^ in. thick for 
staircases 4 ft. (> in. wide. External fire-escape stairs 
must be constructed with dead bearings and without 
cantilever work. They must comply with the require¬ 
ments for enclosed staircases as regards width, going, 
width of treads, height of risers, doors, handrails, &c. 
They must deliver at the ground-level into a public 
way or some large space. Where in general use the 
treads must be of non slippery material as distinguished 
from perforated iron or chequered non plates. 

The second schedule of the London Building Act 
1894 sets forth the materials that are deemed fire-resist¬ 
ing under the act, and specific in the case of staircases 
" oak or teak or other hard timber with treads and 
risers not less than 2 in. thick." 

The law regulating the construction of buildings in 
the city of New York provides that " stairways serving 
for the exit of fifty people must, if straight, be at 
lea.st 4 ft. wide between railings or between walls, and 
if curved or winding 5 ft. wide, and for every additional 
fifty pwple to be accommodated (> in. must be added 
to their width. In no case shall the risers of any stairs 
exceed yj in. in height, nor shall the treads exclusive of 
nosings be less than loj) in. wide in straight stairs. In 
circular or winding stairs the width of the tread at tlie 
narrowest end shall not be less than 7 in.” 

Authokities.—T he principal works of reference 011 
this subject are J. Riddell, Carpenter, Joiner, Stair- 
builder and Handrailer', W. H. Wood, Stair Building 
and Handrailing', J. H. Monckton, Stair Building in 
its Fartous Forms; ]. Ncwland, Ca^enter and Joiner's 
Assistant; G. L. Sutcliffe, Modem Carpenter, Joiner 
and Cabinetmaker; W. Mowat, Handrailing and Stair 
Building; W. B. Purchase, Practical Masonry; F. E. 
Kidder, Building Construction and Superintendence, 
pt. ii. (J. Bt.) 

STALACTITES (Gr. (rraXaicToc, from <rrakdfTmir, 
to drip), pendent masses formed where water con¬ 
taining mineral solutions drops very slowly from 
(i in. to foot.) gjj elevation. They are seen, for example, beneath 

bridges, arches and old buildings as water per¬ 
colating through the joints of the ma-soniy has dissolved very 
small quantities of the lime present in the rement and mortar 
between the stones. On exposure to the air part of the water 
evaporates and the solution of carbonate of lime becomes 
supCTsaturated; a depo.sit of this substance ensues and as the 
drop continues to fall from the same spot a small column of 
white calcite very slowly grows downwards in a vertical direc¬ 
tion from the roof of the arch. In a very similar manner 
stalactites of ice are produced in frosty weather as the water 
dropping from eaves of buildings, beams, branches of trees, 
&c., very gradually freezes. OtW minerals than ice and 
calcite often occur in stalactitic growths. Thus we find in 
mines and in the cavities of mineral veins stalactites of limonite, 
fluorspar, opal, chalcedony and gibbsite. These stalactites 
are never of great size, usually not more than 2 or 3 in. in 
length, and probably the method of origin is exactly tlie same 
as that of the larger and more common stalactites of ice and of 
calcite. 

The conditions essential to the perfect development of stalac¬ 
tites appear to be (i)a very slow trickle of water from a fissure; 
(2) regular evaporation; (3) absence of disturbance, such as 
currents of air. If the dischai)ge of water is fast, irregular 
encrustations may be produced, or the precipitate of solid matter 
may be entirely washed away by the mechanical force of the 
currents. Changes of temperature will interfere with evapora¬ 
tion, sometimes acitelerating' and sometimes retarding it, and 
the stalactites tend under such circumstances to stop growth 
or to develop irregularities and excrescences. Currents of 
wind produce the same efiect. For these reasons ice stalactites 


The by-laws of the London County Council contain many stipula¬ 
tions regulating the construction of staircases, and those aresummar- 
ized below. In every public or other building of more than 
125,000 cub. ft. constructed to be used as a dwelling for 
separate families tlie floors of lobbies, corridors, passages, landings, 
and also the flights of stairs, shall be of fire-resisting materials. The 
principal staircase of every dwelling-house shall De ventilated by 
means of a window or skylight opening directly into the external air. 

I n buildings occupied in separate tenements by more than two families 
the common staircase shall be ventilated upon each storey above 
the ground storey by windows or skylights, or otherwise adequately 
ventilated. Staircases in churches, chapels, public halls, lecture 
rooms, exhibition rooms and buildings for similar purposes are 
subject to Uic following conditions : Stairs be supported and 
enclosed by brick walls at least 9 in. (thick.,, ,’iThe treads of each 
flight shall be of uniforin width, and stairs, oorndors pr passages 
shall be 4 ft. 6 in. wide unless the building it for' the aqcommodSton 
of leas than two hundred persons, when it may be 3 ifc 6 in. wide. 

If tor more than four hundred persons the width must increase by 
6 in. for each additional hundrjra persons up to a maximum of 9 ft. 

Staircases 6 ft. wide and upwuds shall be divided by a handrail. 

Two staircases may be suratituted for one large one, eacli to 
be two-thirds the width required for the .single stair, but not less 
thaq 3 ft. 6 in. Accommodation upon different levels must be pro¬ 
vided with separate stairs leading directly to the street or open. 

Exit >d*or.s must open outwards. Under the theatre regulations 
dated *892 the same widths hold good, but the minimum width is 
increased to 4 ft. 6 in. Every staircase for the use of the audience 
sl^ have solid rauare section steps of approved stone or concrete, 
with tr<^s of uniform width not less than 11 in. wide or rise greater 
than 6 in. 'Winders are prohibited, and the flights must have not 
more than twelve steps nor less than three steps each. Both ends 
of each st^ shall be pinned into the wall. Ibe .several flights shall 
be supported and enclosed on all sides by brick walls not less than 
9 in. .thick carried down to the level of the footings. Not more than 
two^hts of twdve.stqps each shall be constructed without a turn. 

Landmm to be 6 in. thick, square on, plan and supported under the I , - ^ ... , ..... j • 

middle by 9 in. brick awhes. A continuous handrail supported ' ‘ 0 ™ roost readily on cium cold nights, and stalactites of ice or 
on ftrang metal brackets to l>e fix^ on both sides of steps uio land- ' ——-- ■—— -- :— -<■ - 


calcite are seen m greatest perfection in the interior of caves, 
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where the sun’s light does not penetrate, tlie temperature is 
steady, and there are no strong currents of air. 

In all limestone caves stalactites form in great abundance 
as glimmering white columns covered with a thin film of water. 
The great caves, such as those of Adelsberg (in Styria), Jenolan 
(Australia), the Mammoth Cave (Kentucky), the (busses district 
in FVance, and the grottoes of Belgium, are divided into chambers 
which are richly festooned with stalactites, and fanciful names 
are given to various groups according to their similarity to 
different objects, natural or artificial. Ice caves of considerable 
size occur in the Arctic and Antarctic regions, and are draped 
with ice stalactites often wonderfully like those of limestone 
caves. 

Where the water drops upon the floor of one of these caves 
evaporation still goes on and an encrustation forms which may 
cover the whole surface as an irregular sheet. If the air be 
perfectly still, however, the drop which falls from a stalactite 
on the roof will always land on the same place and a pillar of 
deposit will rise vertically, till in course of time it meets and 
joins with the stalactite above. In this way a column is pro¬ 
duced, which sometimes has a graceful form with a long straight 
;ihaft expanding somewhat at its upper and lower extremities. 
As the stalactites thicken by deposit of layer upon layer of 
carbonate of lime, they rarely continue to be cylindrical but 
a.ssumc tapering forms with irregular surfaces. They seldom 
branch, but sometimes they give off excrescences which may 
curve upwards or downwards and occasionally long thin stalac¬ 
tites take their rise from these and grow downwards parallel 
to the main stalactite. Large stalactites may be three or 
four feet thick, but in that case they have usually formed by 
the coalescence of adjacent ones which enlarged till they met 
and were then covered with a continuous layer of deposit. 
Single stalactites 2 ft. in diameter are not rare. It is known 
that they are of very slow growth, and much speculation has 
gone on regarding the length of time required for the formation 
of some of the largest stalactites. From data obtained by 
mea.surement of the rate of growth at the present day it has been 
estimated that as much as two hundred thousand years may 
have elapsed since certain thick stalactites began to grow. 
We know that many caves are of great antiquity from the fossil 
remains they contain, but these estimates are probably ill- 
founded, seeing that there is no certainty that the conditions 
have remained the same during the whole period of growth. 
Sir Archibald Geikie records that stalactites in. in d»meter 
had formed beneath a bridge in Edinburgh which was a 
hundred years old; in caves, however, the rate of formation 
is rarely so great as this. Inscriptions on stalactites in the 
Adelsberg cave after thirty years had been covered with a 
•scarcely perceptible film of new deposit. In one of the Moravian 
caves a stalactite, about as thick as a goose quill, was broken 
across in 1880 and in 1891 it had grown three or four centimetres; 
from careful observations it has been calculated that one 
of these stalactites, 7 ft. long, may have been formed in 
4000 years. The stalagmitic crust on the floor of caves is 
usually mixed with blocks which have fallen from the roof, 
sand, mud and gravel carried in by floods, and the bones of 
animals and men which have inhabited the cave if it had an 
accessible entrance. Its formation must have been interrupted 
by numy changes in the physical conditions of the district, and 
consequently it often occurs in layers which alternate with beds 
of a iMerent character. 

Some particulars regarding the internal structun; and growth of 
stalactites have boon ascertained by Professor W. Rin* of Brussels. 
The first stage of ovory stalactite is a low circular ring of depoeit on 
the roof of tte cave, The diarooter of this ring oowesponds to the 
breadth of a drop of water which is so large th^t it is on tho point 
of falling. At the outer surface of the drop eviration goes on 
and supefsaturation results in the deposit of a thin nng-shaped band. 
At the centre of the drop no deposition takes place, emd as this goes 
on after some time a short tube is produced: tte width of this tuto 
is about 5 millimetres and is (airly constant. The tube very slowly 
lengthens as deposit gathers at its lower end : water is constantly 
dropping from it and its Interior is always full. Very little inateriail 
IS dented except at the orifice-hence in manv oaves long strslght 
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tubular stalactitis can be seen not much more than a quarter of 
an inch wide, and with delicate thin walls. A little water, however, 
makes its way from the interior to the outside of the tube and is 
exposed to evaporation there, consequently the tube walls gradually 
grow thicker. The end of a simple tubular stalactite of this type 
has small sharp teeth or points which are tho comers of crystal 
These have the rhombohedral faces of calcite, and are usually oi a 
simple description ; their corresponding faces are parallel, and an 
examination of the material of the tube proves that the whole mass 
has the same crystalline structure. We may, in fact, describe these 
stalactites as rounded, tubular crystals continuously growing but 
irovided with crystalline facets only at their lower ends. Small 
ateral pas.sages sometimes allow the water to escape from the interior 
of the tube and their apertures become surrounded with lime deposits. 
In this way horns, twigs and branches arise, often curving upwards 
or downwards; they are always j^vided with a central tubule 
which may be a mere capilia^. The substance of these offshoots 
is in crystalline continuity with that of the main stalactite, and the 
whole mass has a uniform optical orientation. In the majority 
of cases the long axis of the stalactite corresponds to the optic 
axis of the calcite crystal, but in one group of stalactites these two 
make an angle of. 15° with one anotlter. An interiuption in the 
supply of water or an accidental fracture of the stalactite induce 
abnormal growth. The end of the tube becomes obstructed or 
completely closed, and nodular or tubcrculate growths are often the 
result. If the outer surface dries the next layer which is laid down 
may often be readily detached, as it is not firmly united with the 
underlying material. In any case a second stage of growth ulti¬ 
mately arrives, when the central tube is no longer the dniof conduit 
but a general drip of water from the roof bathes the whole outer 
surface of the stalactite. Then small, flat crystals of calcite appear 
with their basal planes directed outwards. These increase in number 
till they cover the whole mass, and as they grow outwards they 
t'evelop into prisms whose axes are directed radially. In very old 
spherulites the initial tube is covered with a great thickness of radiat¬ 
ing calcite crystals deposited from the mineral solutions which 
Inckle down along the external sutface. When they are cut across 
they show concentric rings, some of which arc due to stains of iron 
or manganese oxides or msoluble materials brought down by the 
water; others are lines of cavities produced by interrupted or 
irregular crystallization. They resemble the rings of the wood of 
trees, but probably do not depend on seasonal changes but on purely 
accidental factors, so that they afiord no clue to the rate of growth. 

Stalactites also occur in the interior of lava caves in the 
Sandwich Isles, Samoa, &c. Often the upper surface of a lava 
flow has coaled to form a crust, while the interior is still perfectly 
fluid^and it sometimes happens that the liquid basalt has made 
its escape, leaving great cavities below the hollow roof of the 
lava. The interior of these caves is covered with a black shining 
film of glassy basalt, and black stalactites of lava hang down¬ 
wards. Their surface is sometimes changed to brown or red 
by the oxidizing action of the acid vapours which occupied the 
cave after the lava retired. These stalactites are tubular, 
with bluntly rounded ends, and probably their mode of growth 
is somewhat analogous to that of ice-stalactites. In micro- 
.scopic section they prove to be glassy with small crystals of 
olivine and augite; in this they differ from the ice and calcite 
stalactites which are crystalline throughout. 

STALL( 0 . Eng. sUall, stael, cf. Du. sid, Ger. and Swed. Stall, a 
common Teutonic word for a place, station, place for standing 
in; the root is the Indo-European sfa-, to stand, seen also in 
Latin stabulum, Greek orod/uSs, and in stallion, an entire 
horse, properly one kept in a stall and not worked), a word 
which means literally a place where one may stand, and so 
is applied to a separate division in a stable, shed, &c., in which 
a single horse, cow or other domestic animal may be kept, 
to a separate booth, bench or table in a market or other building, 
or in the street, on which goods are exposed for »le by the 
person owning or licensed to use the same, and in England 
to the higher-priced seats on the ground floor of a theatre. 
The word is more particularly applM to a special form of seat 
in an ecclesiastical building. In cathedrals, monastic churches 
and the larger parish churches the stalls are fixed ^ts 
enclosed at tiK bade and separated at the sides by high project¬ 
ing arms, and placed in one or more rows on the north and 
south sides of the choir or chancel, running from the sanctuary 
to the screen or chancel arch. These separate enclosed seaU 
are properly reserved for tite clergy, and more usually the choir 
are seated in open benches in front of the stalls. In a cathedral 
tbe.canons and prebendaries have each a stall assigned to them. 
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In the chapehi of the various knightly orders the stalls are 
assigned to the members of the order, thus, in St. George’s 
Chapel, Windsor, are the stalls of the Knights of the Garter, in 
Henry VII.’s Chapel in Westminster Abbey are those of the 
Knights of the Bath, adorned with the stall plates emblazoned 
with the arms of the knight occupying the stall, above which 
is suspmded his lanner. 

Architecturally and artistically considered, the stalls of a 
cathedral or church are a marked feature of the interior adorn¬ 
ment. They are richly carved, and are frequently surmounted 
by canopies of tabernacle work. The seats generally can be 
folded back so as to allow the occupant to stand upright or 
kneel; beneath the seat, especially in mona.stic. churches, is 
fixed a small bracket, a miserere (q.v.), which affords a slight 
rest for the person while standing. Among beautiful specimens 
of carved stalls may be mentioned the Early Decorated stalls 
in Winchester Cathedral, the Early Perpendicular ones in 
Lincoln Minster, and the early 15th-century canopies in Norwich 
Cathedral. The stalls, especially the towering corner-stalls with 
their ornate carving filled with %ures, in Amiens (iithedral arc 
very fine; they date from 1508-1520. 

STALLBAUM, JOHAHN GOTTFRIED (1793-1861), German 
classical scholar, was born at Zaasch, near Delitzsch in Saxony, 
on the 25th of &ptember 1793. From 1820 until his death on 
the 24th of January 1861 Stdlbaum was connected with the 
Thomasschule at Leipzig, from 1835 as rector. In 1840 he wa.s 
also appointed extraordinary professor in the university. HLs 
reputation rests upon his work on Eato, of which he published 
two complete editions: the one (1821-1825) ^ revised text with 
critical apparatus, the other (1827-1860) containing exhaus¬ 
tive prolegomena and commentary written in excellent Latin, a 
fundamental contribution to Platonic exegesis. A separate 
edition of the Parmenides (1839), with the commentary of Proclus, 
deserves mention. Stallbaum also edited the commentaries 
of Eustathius on the Iliad and Odyssey, and the Grammaticae 
tatinae institutiimes of Thomas Ruddiman. 

See C. H. Lipsius in the Osterprogramm of the Thomasschule {1861); 
R. Hoche in Ailgemeino deutsche Biographic, vol. xxxv. 

STALYBRIDGE, a municipal and parliamentary borough of 
Cheshire, England; the parliamentary borough extending into 
Lancashire.' Pop. (1901), 27,673. It lies on the river Tame, 
in a hilly district, 6 m. E. of Manchester, and is served by 
the London & North-Western, Great Central, and Lancashire & 
Yorkshire railways. Immediately to the west lie the towns of 
Dukinfield, and acro.ss the river in Lancashire, Ashton-under- 
Lyne; while a m. south of Stalybridge is the town of Hyde. 
The whole district is thus very densely populated. Stalybridge 
is one of the oldest seats of the cotton manufacture in this 
locality, the first cotton mill having been erected in 1776, and 
the first steam engine in 1795. There are also machine works, 
nail works, paper mills, and iron and brass foundries. The 
development of the town is modem, as it was created a market 
town in 1828, incorporated in 1857, and crekted a parliamentary 
borough, returning one member, in 1867. It is under a mayor, 

7 aldermen and 22 councillors. Area, 3130 acres. 

STAMBOLOV, STEFAN (1854-1895), Bulgarian statesman, 
was bom on the 31st of January 1854 at Tmovo, the ancient 
Bulgarian capital, .where his father kept a small inn. Under 
Turkish rule it was impossible to obtain a liberal education in 
Bulgaria, and young Stambolov, after attending the communal 
school in his native town, was apprenticed to a tailor. During 
the politico-religious agitation which preceded the estaUish- 
ment of the Bul^an exarchate in 1870, a number of Bulgarian 
youths were sent to Russia to be educated at the expense of the 
imperial government; among them was Stambolov, who was 
entered at the seminary of Odessa in order to prepare for the 
priesthood. His wayward and independent nature, however, 
rebelled against the discipline of school life; he was expelled 
from die seminary««the ^ound of his association vrith NihiUsts, 
and,«nakmg his way to Rumania, he entered into close relations 
with die Bulgarian revolutionary committees at Bucharest, 
Gimgevo and Galktni In 1875, though only twenty years of j 


age, he led an insurrectionary movement at Nova Zagora in 
Bulgaria, and in the following year organized another nsing at 
Orekhovitza. In the autumn of 1876 he took part as a volunteer 
in the Servian campaign against Turkey, and subsequaitly 
joined the Bulgarian irregular contingent with the Russian army 
in the war of 1877-78. After the signature of the Berlin Treaty 
in 1878 Stambolov settled r.t Tmovo, where he set up as a lawyer, 
and was soon elected deputy for his native town in die Sobranye. 
His force of character, his undoubted patriotism, his brilliant 
eloquence, and his disinclination to accept office—a rare charac¬ 
teristic in a Bulgarian politician—combined to render him one 
of the most influential men in Bulgaria. The overthrow of the 
ZankofI ministry in 1884 was largely due to his influence, and in 
that year he was nominated to the presidency of the Sobranye. 
He held this important office for the next two years, a critical 
period in the national histo^. The revolution of Philippopolis, 
which brought about the union of Bulgaria with eastern Rumelia, 
took place on the 18th of September 1885, and it was l^ely 
owing to Stambolov’s advice that Prince Alexander decided to 
identify himself with the movement. The war with Servia 
followed, and Stambolov, notwithstanding his official position, 
served as an ordin^ soldier in the Bulgarian army. After 
the abduction of Prince Alexander by a band of military con¬ 
spirators (Aug. 21, 1886) Stambolov, who was then at Tmovo, 
acted with characteristic promptitude and courage. In his 
capacity as president of the Sobranye he established a loyal 
government at Tmovo, issued a manifesto to the natiem, nomi¬ 
nated his brother-in-law. General Mutkurov. comuiander-in- 
chief of the army, and invited the prince to return to Bulgaria. 
The consequence of these measures was the downfall of the 
provisional government set up by the Russophil party at Sofia. 
On the abdication of Prince Alexander (S^t. 8) Stambolov 
became head of a council of r^ency, with Mutkurov and 
Karavelov as his colleagues; the latter, however, soon made 
way for Jivkov, a friend and fellow townsman of the first regent. 
Invested with supreme power at this perilous juncture, Stambolov 
displayed all the qualities of an able diplomatist and an energetic 
ruler. He succeeded in frustrating the mission of General 
Kaulbars, whom the tsar despatched as special commissioner 
to Bulgaria; in suppressing a rising organized by Nabokov, a 
Rus.sian officer, at Burgas; in quelling military revolts at Silistra 
and Rustchuk; in holding elections for the Grand Sobranye, 
despite the interdict of Russia, and in securmg eventually the 
election of Prince Ferdinand of Coburg to the vacant throne 
(July 7,1887). Under the newly elected ruler be became prime 
minister and minister of the interior, and continued in office for 
nearly seven years (see Bulgaria). The aim of his foreign policy 
was to obtain the recognition of IVince Ferdinand, and to win the 
support of the Triple Affiance and Great Britain against Russian 
interference in Bulgaria. In his. dealings with Turkey, the 
suzerain power, he disjfiayed considerable acuteness; he gained 
the confidence of the sultan, whom he flattered and occasionally 
menaced; and aided by the ambassadors of the friendly powers, 
he succeeded in obtaining on two o..casions important concessions 
for the Bulgarian episcopate in Macedonia (see Macedonia), 
while securing the tacit sanction of the Porte for the technically 
illegal situation in the principality. With the assistance of 
Austria-Hungary and Great Britain he n^otiated large foreign 
loans, which enabled him to develop the military strength of 
Bulgaria. Under Prince Ferdinand he pursued the same 
despotic methods of government which had characterized his 
administration during the regency; Major Panitza, who had 
organized a revolutionary conspiracy, was tried by court-martial 
and shot at Sofia in 1890; four of his political opponents were 
hanged at Sofia in the following year, and Karavelov was sen¬ 
tence to five yean’ imprisonment. His tyrannical disposition 
was inaeased by the ass t uaination of Ids collj^ue, ,Beltchev, 
in 1891, md of Dr Vlkovitch, the Bulgari^jiinpresaitative at 
Constantinople, in 1892, and eventually p^ed intolerable to 
Prince Ferdinand, who compelled Him to ras^ jn 1894- 
He was now exposed to the yengetmee of his'kmi^j end sub¬ 
jected to various indignities and persecutions; he was refused 
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permission to leave the country, and his property was confiscated. 
On the 15th of July 1895 he was attacked and terbarously muti* 
lated by a band of Macedonian assassins in the streets ci Sofia, 
and succumbed to his injuries three days later. His funeral, which 
was attended by the representatives of the powers at Sofia, 
was interrupted by disgraceful riots, and an efiort was made 
to perpetrate an outrage on his remains. No attempt was 
made to arrest his murderers; two persons were, however, 
arraigned for the crime in 1896, and subjected to almost nominal 
penalties. (J- D- B.) 

STAMFORD, HENRY GREY, 1st Earl or {c. 1599-1673), 
eldest son of Sir John Grey, succeeded his grandfather, Henry 
Grey us Baron Grey of Groby in July 1614. He married Anne, 
daughter of William Cecil, and earl of Exeter, the heiress of the 
borough and manor of Stamford, and in March 1628 was created 
earl of Stamford. Just before the outbreak of the Civil War he 
ranged himself definitely among the king’s opponents, and was 
made lord-lieutenant of Leicestershire. After some operations 
around Leicester he occupied Hereford, and, when compelled 
to abandon the city, marched into Cornwall. At Stratton, in 
May 1643, his troops were beaten by the Royalists; driven into 
Exeter, Stamford was forced to surrender this city after a siege 
of three months. The earl, who was certainly no general, was 
charged with cowardice, and took no further part in the military 
operations of the war, although once or twice he was employed 
on other business. The ravages of the Royalists had reduced 
him to poverty, and, distrusted by the House of Conunons, he 
had great difficulty in getting any compensation from parlia¬ 
ment. After a period of retirement Stamford declared i^r 
Charles II. during a rising in August 1659, and was arrested^t 
was soon released. He died on the 21st of August 1673. One 
of his sons was Anchitell Grey (d. 170a), the compiler of the 
Debates of the House of Commons, 1667-16^4 (10 vds. 1769). 
His eldest son, Thomas, Lord Grey of Groby (c. 1633-1657), was 
member of parliament for Leicester during the Long Parliament, 
and an active member of the parliament^ party. In January 
1643 he was appointed commander-in-chief of the forces of the 
parliament in the midland counties and governor of Leicester. 
In 1648 he won some credit for his share in the pursuit and 
capture of the duke of Hamilton; he assisted Colonel Pride to 
“ purge” the House of Commons later in the same year; and 
he was a member of the court which tried the king, whose death- 
warrant he signed. A member of the council of state under the 
Commonwealth, Grey fought against the Scots in 16^1, and in 
February 165s he was arrested on suspicion of conspirmg against 
Oomwell. He was, however, soon released, but he predeceased 
his father in April or May 1657. 

Thomas (c. 1654-1720), only son of the last named,.succeeded 
his grandfather as and earl of Stamford. He took some part in 
resisting the arbitrary actions of Charles II., and was aneated in 

e ly 1685; then after his release he toe* ■up arras on behalf of 
i fiMm of Orange, after whose accessiem to the throne he was 
nhde a privy councillor and lord-lieutenant of Devonsbira. In 
169) he became chancellor of the duthy of Lancaitery and in 1699 
president of the board of trade, being dismissed -frOm 1ms ofloce 
on the accession of Anne in 1702. From t?®? to * 7 *** l»wver, 
he was ittain president of the board of trade. On hu death 
without Children on the 3ist of January 1720 hk titlw oMsed 
to his cousin Hbnry (d. 1739), a grandson of the first earl, from 
whoBi’the'laternarlsweredescendbd. ' , . 

' OTAMfORD, a city df Fairfield county, Conne«aacut, Ut 5 .A,, 
in a township of the same name, in the ^th-ftra^ l^iof 
the state; on Lorig Island Sound, 33^110. 0 jy raU) NJE. << New 
Yo#k€t*y. Pop. of the city (i 9 <to)>’*S> 997 » of, whom ^7* 
foroign-fej Hro, o«mus) 25,138; of mchidjM 

Hk city *8,8395 ( 3 [ 9 “)> 28(836. 1h»-.atyni8 #My^ 

the York, New iHavisn & H*rtfOBl .;«dway .<w^ .hw 
otter ■teations in the -township at Gtonbr^, Spr»g(we and < 
Tkh^ge Hill), by electric ismway'to Dairien, Oreentnwj Sec., 
and by two Hnei of steamboats to New Yott atyand iports on 
the Soond. The city a jdeasaatiy situated with tto Rippowsm 
River flowing through kj the Miam» River on. the weet and wiei 


Noroton on the east. It is the place of residence of many New 
York business men. Among its institutions are the Fe^son 
Library (1882; with 16,000 volumes in 1909), several private 
schools, a Y.M.C.A., the Stamford Hospital (private, 1893), two 
private sanatoria, the Convent of Our Lady of Lourdes, 
St John’s Church House, a day nursery (ipo*)) with dispensary 
and kindeigarten, and the Stamford Children’s Home (1895). 
The Stamford and the Corinthian Yacht Clubs have club-houses 
here. Shippan Point, on the Sound, m. south of the city, is 
a summer resort, near which the city bought land for a public 
park in 1906. Stamfwd’s factory product in 1905 was valued 
at $5,890416, 50-3 % more than in 1900. The principal manu¬ 
factures are builders’ hardware, locks and keys (the wrks of 
the Yale & Towne Manufacturing Company are here), woollen 
goods, dye-stuffs, &c. The township of Stamford, known until 
1642 by the Indian nameof Rippowam, was settl^ in 1641 by 
twenty-nine persons who for religious reasons seceded from the 
Wethersfield church and joined the colony of New Haven. Dis¬ 
content with the religious poli^of New Haven, however, caused 
a number of the Stamford citizens to withdraw and to found 
Hempstead, Long Island, and for the same reason many of the 
people of Stamford approved of the union of the New Haven 
colony and Connecticut by the charter of 1663; and in Octo¬ 
ber 1662 Stamford submitted to Connecticut. Stamford-was 
chartered as a borough in 1830 and as a city in 1894. 

See E. B. Huntington, History 0/ Stamford (Stamford, 1868): and 
C. B. Gillespie, Picturesjue Stamford (Stamford, 1893). 

STAMFORD, a market town and municipal borough, chiefly 
in the South Kesteven or Stamford parliamentary division of Lin¬ 
colnshire, but partly in Northamptonshire, on the river Welland, 
at the landward edge of the fen country. Pop. (w*)) ^* 9 - 
The town stands picturesquely cm the steep banks oiUbe river, 
and is of the highest aqi^quarian interest. It form^^Mssessed 
fourteen parish churches, but now has only six, viz. St Mary’s, 
erected at the end of the 13th century, possessing an Early 
English tower, with Decorated spire, the principal other parts 
of the building being Perpendicular; All Samts’, also of the 13th 
century, the steeple being built at tte expense of John Browne, 
merchant of the st^e at Calais, in the beginning of the isth 
century; St Michael’s, rebuilt in 1836 on the site of the one 
erected in 1269; St George’s, Early Ei^lish, Decorated, and 
Perpendicular, for the most part rebuilt m 14^0 at the expense 
of William Bruges, first garter king-at-anns; St John Baptist’s, 
Perpendicular, erected atout 1452; and St Martin\ Perondicu- 
lar, in which Lord Treasurer Buighley is buri^. Formerly 
there were several religious houses: the Benedictine monastery 
of ^ Leonard’s, founded in the 7tt century, of which there are 
some Norman and later remains; the Caimelite monastery 
(tapih of which the west gate still stands; and houses for 

(time of Henry III.), Dominicans (1240), Gilbertines 
(1291), and Augustinians (1316). The principal secular build¬ 
ings are the . town-hall ([rebuilt 17716), the corn eKeh(ujm|(?S59), 
and tlK literary and scientific instituteXit 84 f>)> Yritt amiraqr of. 
6000 volumes. There are a large nuinber ^ charitable msti^- 
tions,|iimluding the Stamford anfl IUtlan 4 itifirmary. (iSafl), 
Browne’s Hosfatol, founded ip the time, of; Ridwrd HI., witt 
its picturesque Late Perpendicular building, Snowden^s alms¬ 
houses (1604), Truesdale’s almshouses (1,700), and ,Buighley 
hospitsl, founded by Lord T^i^ Bmgl>% (1^7)- The 
modem grammar school building incorporates remaras of the 
church qf St Raul. To tim south of ;Stamord,in Northampton¬ 
shire, is Buighley House, theseatqf tb marquis of Exeter, a fine 
quadrangnb I mansion dating fn^ 1597 > containing a note- 
wotthy art oeUection. It stands in a w»U-wooded park. The 
prosper^ of. the town depends citiofly <0h its connexion tiith. 
agriculture. ,It possesses iron foundries, egricultural impjw^t 
works^ wagon lactories and breweries. There is also sonra^e 
in.;eoBl^ timber, stone and slatef^. The town u, .|oy^ini;dby a 
maytey 6 aldermen «nd 18 coun^kws. Area, 1918, 

/meet from the tradition presbved by Henry Etotingdon 
that tte Saa^ here defeated the.)nct8 «^,Sc(^.-|n 449, Stam- 
foed iyumfirtfi B a place of grei^ antiqu^,,. The Droee Ipuilt 
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STAMMERING 


a fort here on the nortiv bank of the Welland, round which a town 
existed when'in 922 Kihg Edward fortified the opposite side of 
the stream. It pdised again into Banish hands and was one of 
the five boroughs retaptured by Edmund dEtheling 01941. The 
priory of St Leonard was a cell of Durham, and a charter of 
Edmr dated'97 2 mentions a market and a mint. In the reign 
of Mward tSie Confessor Stamford wasa royal borough governed 
by tsTelve lawmen, redoced in 1086 to nine, and divided into 
sDi wtoffs. The Norman castle, built before 1086, was thrice 
besiegdd by Henry IL while duke of Normandy, but only 
yielded in 1153. Two years later he granted it and the manor 
tO'Eichard Hunaet j forfeited by his scm it was given to John, 
earl of Wawnne, in iio6. In r337 it passed to William de 
Bohun, earl of Nbrthampton, and thence to Edmund Langley, 
afterwards duke of York, finally reverting to the Crown on tte 
death ■of Cicely, duchess of York. Elizabeth granted it to the 
fifst Lord BUtghley. The barons met here in tits on their 
march to London, and in-1309 a parliament was held at Stani' 
ford. In' 1256 Henry HI. gave the burgesses freedom from 
tolls, the right of receiving tolls and immunity of their go^s 
from arrest, privileges confirmed rmd-enlarged in the following 
year.' earl'of Warerme, in 1375 permitted the burgeeses 

to choose riieir chief officer or alderman, who was still sworn in 
at'theinaiiTOreourt'aslate asidi5 and was first called “ mayor” 
in 1663. Edward IV. incorporated Stamford by the name of 
the alderman and burgesses -in 1461 and granted the town 
immunity from all external jurisdiction and gave it a common 
seal. The charters ha've been frequently confirmed. As early 
as ttgi’ Stamford was -well known for its monastic scheols, and 
iw 1333 was chosen as- the headquarters of riie students who 
seCeded'from-'Chdford, and art Eteriy Bcrorated'gateway remains 
of- Bras^fs^ Hkll. The attempt toeetabli^' a regular univer^ 
sity wtd^rOhibited by royal authority. The defeat of the 
Yorkists here was foUoiSred by the dfecayof tire castle- in the 
reign of'Richard'HI., end the history of the-place-henceforth 
cBtttr»d‘chidfly'Tound the family of Ceisl, •nffiose ancestor, David 
Seyceld,, settled here about 1566. Stamford occasionally re- 
tumed'twbmetribersrtp'parllament from 1995 until 1832. The 
representatibHi was recced to onehy thoaict of 1867, and was 
abolished fti t88J. THe'faits'-are-ol ancient origin, and are 
rtrentioned'Th 1245 and the.reign of Edwaird 1 . These ace‘the 
May fair, ,towh fair-, arid* spring fate, and fairs on varkms datesi 
representing; ChndlemBs, mid>Lent> the feasts of Corpua Ghristi) 
StJamesand'SS.'Shnon'and'Judfe.' Almarket'is stiH held-every- 
Ehotty. In ■iltSt' there went dyersy weavers «iid fullets > here, 
but these 'were' Ohly Sensual' heme industries.' fa'iSiu silk 
thtowsting'was sOcseasfuliy etoried'on^bat'thishas-ioDg ceased. 

See BL' C! Bfi fe k e ntiO-WsIlbott, 

PvanMt fSItaatod, OM?) ijiahn Diakaidi Ti»Jfl44pra of; St»mtpri<iWi 

SlaU (Stamford, reasj.: Charles NVivinson, Wstdiy of StaOtford' 
(Sram forn, rS-yp;;’ rferma. County History: Hineolu: 

nMOBIKmO, or S’rtrmfanrs, w-simmedic affCetiOisef the- 
. oTgairt bf a^ieteh'iri'whMr'tht^articUlirtion'of'woiifafssuddtHfy 
chteked and d 'jiatish enSpes, often foHbwid by a iepetH!ion'‘ra> 
sequente'OT^O'ptriricufar soand atwhi^ the steppags' 
octunwi Of‘th^dftwrihg'aStmiori'there BCemaay fpwfle»i- 
fhm a slight' ihmility to^prcMmntw WBth^asooertaiK lHUers eV' 
syJaWes, or a tmdesfe^ td-hesifatOaBd'tO'intfcrjectunmeaning' 
sdifads ilia-Spoken'8eAtenOe,'to‘ tHie mem sevme'Conditim' in> 
wl^themisa'paibxyiiihttf spasms-ef ifie-iHusdleej AOtoniynef' 
fht tonSnM! and rardataftd’fade’, bfitemn of thoso-cf 
and of^e'bOdy generally.'’ ^0 underate»d<in^the>di^et(w> 
ex^laturtioR'df'Stamiaerfag'it'is neeessaiy'tO'consider ^orMy 
the physitSticdtal meefaniism of artienlate speech! speech fa thw 
result v t ttw W musculatritommetittiaSeeting the oBrrcntcil'aiv' 
as it pkskes fa^ij^|(ifrat!imfibM'timUtytfa therotnithi V 
the vocal cord's afa tafidd into a!erioH,'ahd'ttfacouDdt'.itmr 
(hided are m6difibd“^ the muscufar movemmits of tite taiwas>' 
cheek and lips, we MsH^'vocid'epeeeh'ftWt’if'fSfagfattie iv WMeiy 


mnulded' 

rrithpuV' 



Ih«d«h^>cuwf'b«e' 


ever, the mechimism is veiy compHeated, requiring a series of 
nervous and muscular actions, all of whiidi must be executeci, 
witt precision and in accordance. In, vocal speeob., for cxainple, 
it is necessary that the respimtory movements, more especially 
those of expimtien, occur regularly and with nice.adjustment 
to the kind of articulate expmssion. required; that the vocal 
cords be approximated and tightened by the muscles of the 
larynx acting withdelkate precisian, so as to produce the soumi 
of, die.pitch,desired; that the rinui ^Uidis (or aperture of the 
larynx) be opened so as to produce prolonged sounds, or 
su(Jdenly closed soar to cut off the current of aii!; that thomove- 
ments of the. muscles of the tongue, of the soft palate,, of the 
jaws,,of thecheeks and of thelips occur precisely at the right 
time and to die requisite extent; and finally th^ all of tlwse 
muscular adjustments take place with rapidity and smoothness,, 
gliding into each.other without effort and without loss of time. 
Exquisite ooroidination of muscular movement is therefore- 
MMssary; involving: also complicated nervous actions. Hence 
is it that speech, is aoejuired by long and laborious effort. A child 
poEsesECs v(Hce from the beginning; it is bom with the capacity 
foe speech:; but articulate expression is the result of education. 
In infancy,.notj only is knowledge acquired of external objects, 
and. signs attached in the form of words to the ideas thus 
awakcned> but.tbe, nervous and muscular-mechanisms by which 
those signs, on words receive vocal expression are trained by 
long practice to work, harmoniously. 

It is not surprising, therefore, that in certain cases, owing to 
some obscure oongenital defect, the coordination is not effected 
-wifa auffictent psecisiim, and that stammering, is the result. 
Bvikin severe cases no appreciable lesion can be detected either 
in.the nervous or muscuto mechanisms, and the cemdition is 
similar to. what may affect all varieties of finely coordinated 
m(»wenient»< The mechanism does not work smoothly, but 
tb*.paldioiDgistiB untblej to show any organic defect.. Thus the 
ocHUiiinated movements necessary in writing, are disturbed 
in scrivener’s palsy, and rise, skilful performer (» the piano or 
CB,^ insteuRient.requiring minute manipulation may find that 
he fa losing the power of delicate adjustment. Stammering is 
aocaeioiaaHy hereditary^ It rarely shows itself before the . age 
afifouror five yeai»,i{^,as a-ruk.it fa.developed.between this 
aga and puberty. Men stranmer m -a much larger proportion 
^ait womew., ULlmay.'-ooaur during the course iff nervous 
affoctians, mffa^hysiteria,opikpsy or lecomotor ataxia; scxne- 
timeafa JbUDwaifeh^ dimrders;.often, it develops in a child, 
fa: su faeblo iafarte dfi hoslth,, wi^out any. qteeial disease. In 
some.aMesi<a:jefaildliaay.'infftataa stammerer and thus-acquire 
the habit. Any general enfeeUeroent (ff> the health, and 
espeoHdlyFrtBowmfl mtcfafancoiV aggravates the condition, of a 
confiitqed staranuretf 

Sfeammeteny^aas rvle^ find the explasiweconaraiante 
l/Aiand' liaiid:giti)amast)idiffieBlt.ll3a ai!licuilate,(but many 
anvunalffe^aMly todeaiiwitbtireiinareicnntinuanfl consonants', 
such aav;:/!;l%>;a,ifayM;N^y;>afadbra sniencioaseftevsivthe vowels. 
inay'()auims^ocrtain:amonirtijof .t^aam. Uswdly. the defaot.fa, 
notmbatevsd>in iwhisparing;ieiBain^ag; bubthefatRiewxQ^dns. 
to ffifa'statement.': In proriouinaog ithft.ocplosiira sourafa the 
patt:«f the oral a^fMorafaisiMxtnngktiauokifai^-te open Widose' 
remaiaB spannwiltaally clesed,|and.'the sifantnerer rmaiiis for 
»«omcnt)VCMefaM sratrfMS’ipitiftff^taievetDBnw therobstruir- 
tion, uttering a few successiwcj^nffaori aanadeliketh«lwgtffaii%, 
of Alteaoiln»JheomB}iearffDiat1t»Vi TJfa Sipsiihiis.oeMm,dosed 
aa thwettempesdUittMante of kmak >p.iteejffp «f <tbe tongue fa 
pneSed agaiftsti'liMvhinlnpadafaiinxtBeDbadi ebitheiuppw fronh 
tMrir ift'i£end>f pattd the bacloofi theJtor^tlKi pregsm a^^st the 
pwtmibripiMM'tff'^'fafateifa pranouni^,if>hMrdiiM-fi< 
atteihfititig cthe^ceathiuou* odfaKffantsy inf UrUch natwaliy the 
pa8*8gefa'«not(eMtt{ffetal^ioUftrabtedv,ffde«fatnig^ deep not 
doM tti«, pMism ,ijp»a m wi fa nl^,(faBtiithetpwtts JteeemtiAxed in 
tho^halM|pS!iedic<iididiitnyjari:theic aie.'fattennitteat atpeni}^' 
to«p«D'onfffM« tfa^'oluiiiiq^ eithraraideawiling NuniLoeooiiu^ 
tO'WfttUiBlo]Kl>> fai'«eMfai.i)faesyiwiMBkieMenii«oa^ oannot-.^ 
!fMM]h>«ttlwei,eai3«peati asp^mik -m be it^u!^ 



STAMP, 


771. 


(epeius^ of the Iwynx). Ageing in some case*; the epaam my 
a^ct the re^iratoy inuscles, gi'vTOg rise to a curious barking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the peat majority of wses the spasm 
aSects the muscles of articulation proper, that is, those of the 
pba^x, tongue, cheeks and lips, 

A condition named aphthongia is particularly, distressing. It 
totally prevents ^ech, and may, at intervals, come on, when 
the person aitenipts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, including the sterno¬ 
hyoid, stemo-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and diooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articulate speech, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in speech. 

Stuttering may be successfully overcome in some eases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the close of tlie sentence. Sounds or 
combinations of sounds that present special difficulties should 
be made the subject of careful study, and the' defect may be 
largely overcome by a .sories of graduated exercises in reading. 
The practice of intoning is useful in many cases; and many p«- 
sonswho habitually stutter in conversation show no signqf tte 
defect when they come to sing. In ordinary cemversation it 
is often important to have some one preitent who may by 1<)0» 
put the stammerer on his guard whenhe is observed to be talking 
. too quiddy or indistinctly. Thus by patienceand determimtjon 
many stammerere have so far overoome the defect that it. can 
scarcely be noticed in conversation; but. even in such cases 
mental excitement or slovwily inattention to the rules of speech 
suitable for, the, condition' may cause a, relapse. In very severe 
cases, where the, spasmodic seizures affect, other imiscles than 
ot .articulation, special medical treatment is neeessmy, 
as .such are on the borderland of serious .nervous disturbance., 
Ali measures ten^ng to improve the general heahh, the removal 
of any affection of the mouth or gums that ma^- aggrawte 
habitual stammering, the avoidance of grpat emotioi^ exqite- 
a steady determination to overcome, the defect. hV volwj 
tarychnttpl, aj»d a system d educatioarsuchas has beBWketehed 
win do -much in the great majority of cases tn seroedy stam- 


^^SuP dfrom “to stamp,'’ to strike or tread, heavily, hence 
to inmres8,Ut,Eng.rto»p«»,Dit.*f»»p«»jGer.s<«»^/«»,^heBcer 
0 . Prt mod. itomperX «i ij»trumf»t fet fuwaf,« 

pounding or fcff making impressions •0* matl«on other bodies;, 
thus, in mining, the stamp is that p^,■of. the machine^. <a a, 
mUl which crushes,, the ore to the fineness.necemaiy for the 
separatien.af the yaliuahle portions; ia.q«ning, &c< rt laest 
craved Weck.or diebyswhich 1iie.ma^j#,«np3Miedvliai|ce 
b fte most general sense; of the, sTOrd. .aa i m pt y . W ftf ot iwrk, 

made with* .^stamp,” and partkularly.snoha maskunp^ on 
a dooumeni for purposes o£oertifioati<m,.valiBity wdiWe H»e, or; 
as ^owbc ihat'CeirtMB' duties as iharges have bmipatd^^ 
the firirtSMs, stamps for pOribses of.ta5catieiii,aaeSftP"r 


I I)uti*s below; for the sec^ clew, of. which the most famdiat 
are die small adhesive pieces of , paper used as . the sign that 
postal charges have been duly paid on letters, parcels, &c., 
transmitted by the postal service of a country, see Post, a»d 
P osTAi. Service and PHiiATEcy. 

Stamp Duties.—The stamp duty is a tax imposed upoo'.a 
great variety of legal and other documents, and forms a branch 
of the national revenue. The stamp is a cheap and convenient 
mode of certifying that the revenue regulations hay* been com¬ 
plied with. Stamp duties appear to have' twen mvented; by 
the Dutch in 1684. They were first imptsed in England by an 
act of 1694 as a temporary means of raising funds lor carrying 
on the war with Prance. Stamp duties b the United Kingdom 
.form part of the inland revenue, and are placed under, the Offli- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included b the Customs and blond Revenue 
Act 1893, the Fmance Acts of subsequent years, and the 
Revenue Act 1898. Tlie death duties, the corporation duty, 
the duties on patent mediemes and playmg cards, and pMtage 
duties, are also technically “ stamp duties” ; but b ordinary 
use the expression is limited to those imposed -on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
mis-sory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance jjolides, bills of lading, and a few otiier 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at bland revenue iriBces through-, 
out the United Erngdom, and at all post offbeS' whkb are 
money order offices. Stamps can only be unpressed at the 
bland revenue offices b certain of the Imgcr. towns. For 
duties not exceeding as. fid. the adhesive bfod rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This ariangement was first btroduced in 1881, when it, was 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissbaers. of . inkmd revenue 
are authorized to make allowance under cert^ eopditiims for 
stamps whidi have been inadvertently spoiled or rradered 
useless for their blended purposes. In, order, to. obtain .such 
i allowan,ce the parties must .presett the stamps within two 
years from the time when they beiame useless. The com- 
raissbners may be required by, arty person to .express their 
opbion as to the amount of .duty, if any, which is chargeable 
; on SiPy instrument; and such, person,, if dissatisfied with, the 
assessment made, may appeal to the courts. . ^ 

The stanqi duty on the transfer, of certab kinds of securj^es 
can be commuted by the payment of a lump sum or (b some 
cases), an compositibu, and the trat^ety then become 

exempt Irom duty.. 

Stsunp.duties are eithe); fixed, such ae the duty,of ana .pwmyoii. 
cveiy cheque irrespective of its .amount, or ad valorm, as. the afity, 
on a conveyance, which varies according to ■ttie amount of the 

S rohase jnoo^.' 'the doty is>ds<Mted generally tw ao hnpreaseit. 
s fcsqusatly byBn:Jsdh(Mii% stamp, aometuisea ^ ribw! atiths 

3 option of the peraontetamping. Thns an...inland taUioi exchange 
(lUdeas payable pn demand) must have an impressed stanup^ a 
bffl of exchange an adhesive stamp, while as agreenient or 
atamp mBy..M'af'«(tkex.ltind. Itsheuld'-he astloeditlkat 
vd«»b»eto as* lulaisenlsjeetty,. 


ipics of such 
Wttlin f *7 


exempted ttom the duty ^ special l^slabon. 
documents are Bank of Englaad n«jfts, aneements Wii^ . 

Amt' noti -UIOM within f. 4) of the-^Stagfitei d iTNwds <iee 

agrnemsRte JMtwcsiSia .nawtir of * .sW^andi hb at t 

ships or shares to ships, wdontoros.ofiMprentieewp ,io£.,the>tyg! 
eervice, petitions forwarded by .post to,,«ift£»vw ar.x.gm«ftOf 

ftiriito&t'.aird boat in8trumenWT«iafBlg'tn^b®‘l*"“®*f* «Wing 

and fttsndiy.'SMietiei. **' . ' 

Ama mmeniii ruin a docasnsotimaist/te etampolut-tm’d 

mncuiitom or.u,paealtyJnemiss»to hfg.tbe eammissioaersiuf-ti, 

revenue) M inpurred. The penalty is in mpst coev iw, .lomeb 
niu<b more; b the case oFpoU^o* of marine insurMfifi'it is J 
Soais^lnitaisaicnts'Cannot bU'StauiiMdi at all aitMimnontiottf < 

'With payment of the penalty. Suchate MBs of esKbange aaiK Mar 
miasoty notes (wberean impnasedstampisnaesMery), t>Ula,<^ ladmg. 
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proxies {or voting at mMtings of proprietors of jc^nt-etock companies, 
and receipts after a month from date. An tmstamped instrument 
cannot bo pleaded or given in evidence except in cnminal proceed¬ 
ings or for a collateral purpose. If an instrument cliargeable with 
duty be produced as evidence in a court, the oiRoer whose duty it 
is to read the instrument is to call the attention of the judge to any 
omission or insufficiency of the stamp, and if the instrument is one 
which may legally stamped after execution, it may, on payment 
of the annunt of tiie unpaid duty and the penalty payable by lav/, 
and a further sum of ,{1, be received in evidence, saving all just 
excimtions on other grounds. The rules of the supreme court, 1883 
(Ord. xxxix. r. 8, ro-cnacting a provision of the Common Law Pro- 
oedure Act), provide that a new trial is not to be granted by reason 
of the ruling of a j udge that tho stamp upon any document is sufficient 
or that the document does not require a stamp. The stamp upon 
a document subject to the stamp laws of a foreign state is usually 
admissible in evidence in a court of the United Kingdom if it coniorm 
in other respects to the rules governing the admissibility of such 
documents, oven ttiough it be improperly stamped according to the 
law of the foreign country. Tho admissibility of documents belongs 
to the ordinatoria litis rather than the decisoria litis, and is governed 
by the lex fori rather than the lex loci contractus, unless indeed that 
law makes a stamp necessary to the validity of the instrument. 
Certain oRences, such as forging a die or stamp, selling or using a 
forged stamp, &c., are made felonies punishable with penal servitude 
for life as a maximum. 

United States .—The subirat of stamp duties is of unusual historical 
interest, as the paasing of Grenville's Stamp Act of 1765 (see United 
States : History) directly led to the American War of Independ¬ 
ence. The act was, indeed, repealed the next year as a matter of 
expediency, but an act of the same year dealing with tho dependency 
of American colonics declared the right of the British logislaturo 
to bind the colonies by its acts. The actual yield of the stamp duties 
under the act of 1765 was, owing to the opposition in the American 
colonies, only ,{4000—less than the expenses of putting the act into 
force. The stamp duties of the United States are now under the 
superintondonee of the commissioner of internal revenno. 

STARCHIOH (Fr. itanfon, a wooden post), an architectural 
term ap^ied to the upright iron bars in window's which pass 
through the eyes of the saddle bars or horizontal irons to steady 
the lead lights. The French call the latter traverses, the stan¬ 
chions tnonlanls, and the whole arrangement armature. Stan¬ 
chions frequently finish with ornamental heads forged out of 
the iron. 

STAHDARD, a term with three miun meanings: (i) an ensign 
or flag; (a) a fixed weight, measure, value or quality established 
by law or customarily reci^nized as a unit of comparison by 
which the correctness of others con be determined; (3) an upright 
or standing object, such as a large candelabrum, or, particularly, 
a fruit-tree which stands without support. With regard to the 
derivation, the word which appears in most European languages, 
e.g. Du. standaard, Ger. Standarte, 0 . Fr. estandart, estendard, mod. 
itmdard, Ital. steniale, stendardo, fire., is to be referred to the 
Teut. standan, to stand, and refers to the fixed pole to which an 
object or a pole was attached. The “ standard ” as a military 
ensi^ was properly stationary and served as the si^al of the 
position of its owner on the ordered field of battle. The 0 . Fr. 
form estendard points to the influence of Lat. extendere, to spread 
out, extend, of the flag when hung upon the pole (see further 
Flag for the various meanings of the word and its history). The 
use of the term for arecogniz^ unit of ccunparison is due probably 
to the fact that it is something fixed or set up, stable, and not 
to any fanciful reference to frie ensign or flag as the object to 
which one tunW as a rallying-rpoint. For the standard weights 
and measures see Weights and Measures and Standards 
Department below. There are many otho' standards, such is 
eleetrW standards (see Eiectrioty), standard solutions in 
chemistly (g.v.) for the purpose of volumetric analysis, &c. In 
engineermg, the component parts of machines or other structures 
are “ standardized ” in accordance with agreed measurements. 
For “ standard time ” see Time, StANiiARD. 

STAITOABD, BATTLE OF THE,ik name ^ven to the battled^ 
the aand of A^st 1138 neu* Northallerton, m which the Scottish 
anny under £ng David was defeated by the English levies 
of yorkshiie and the norto Midlands, who arrayed them-' 
selves round a 'tharicA $»rrying the conseented banners of 
St of York, St John of Beverley, St Vl^lfrid ci Ripon 
and St Cutobert of Durham. ' 

See C. Omiin, ^rf of Waft'MiiiBe Ages. ^f. 389 sqq. 


STANDARDS DEPARTMENT, a department of the English 
Board of Trade, having the custody of the imperial standards 
of weights md measures. As far back as can be traced, thf- 
standard weights and measures, the primary instruments for 
determining toe justness of all other weights and measures used 
in the United Kingdom, were kept at the exchequer, and the 
duties relating to these standards were imposed upon the 
chamberlains of the exchequer. The office of chamberlains 
was abolished in 1826, under toe operation of 23 Geo. III. c. 
82, passed in 1783, but the custody of the standards and any 
duties connected therewith remained attached to an officer 
in the exchequer {q.v.) until that department was abolished in 
1866. _ Meanwhile, in pursuance of recommendations of Standard 
Commissions of i^i and 1854 and a House of Commons Com¬ 
mittee of 1862, the Standards of Weights, Measures and Coinage 
Act 1866 was passed. This act created a special department of 
the Board of Trade, called the “ Standard Weights and Measures 
Department,” and a head of that department styled the “ Warden 
of the Standards.” His duty was to conduct comparisons, 
verifications and operations with reference to the standards 
in aid of scientific research and otherwise. The first—indeed, 
the only real holder—of the office was Henry Williams Chisholm 
(1809-1901), previously chief clerk of the old exchequer, under 
whose direction the department was organized; and before his 
retirement in 1877 it embraced not merely the re-verification 
of the imperial standards, but the making of local standards for 
local authorities, the re-verification of standards and instruments 
for all parts of the United Kingdom and colonics, for foreign 
countries which did not possess standardizing departments, the 
verification of manufacturers’ standards and instruments, gas¬ 
measuring standards, apparatus for determining the flash-point 
of petroleum, &c. The Weights and Measures Act of 1878 left 
out all reference to the title and office of warden of the standards, 
and this opportunity was taken, in the words of the then per¬ 
manent secretary of the Board of Trade, T. H. (afterwards Lord) 
Farrer, to make the office “ more strictly a department of the 
Board of Trade.” It was put in charge of an officer (Mr H. J. 
Chaney) termed “Superintendent of Weights and Measures,” 
but on his death in 1906 an attempt was made partially to 
restore dignity and importance to the office by the appointment 
of Major P. A. MacMahon, Fil.S., with the title of “ Deputy 
Warden of the Standards.” > 

There are Standards departments under the charge of experi¬ 
enced scientists in Berlin, St Petersburg, Riris, Vienna, Rome, 
Madrid, Lisbon, Brussels, Bucharest and Constantino^e and at 
Ottawa, Melbourne and Sidney. The United States Bureau of 
Standatos b in the department of Commerce and Labor. It 
was established in 1901 and is under the charge of a director. 
Its work follows that of the English department and embraces 
also research in the domain of physics,'extending from chemistry 
on the one side to engineering on toe other. It also tests and 
investigates standards and methods of constructing measuring- 
instruments for scientific societies, educational institutions, 
manufacturers and others. 

STANDERTON, a town of the Transvaal, 114 m. S.E. of 
Johannesburg, on the railway from that city, via Newcastle to 
Durban, distant 369 m. Pop. (1904), 4589, of whom 2136 were 
White. Standerton is 5023 ft, above the sea and b built on 
the north bank of the Vaal, here spanned by two fine bribes. 
It is the diief town of a district of the same name anc(.toe centre 
of an important agricultural and pastoral r^on. A government 
stud farm is maintained here. In the neighbourhood are coal¬ 
fields. The name of the town is derived iiota toat of the former 
owner of the site, an Adrian Standi, vtoo fought against the 
British at Booinplaats in 1848. ' Tlje town was laid out in 
1870. Since 1903 it has been 'goviehi^ by a municipality. 

WANDBH, mUBB, or MVtES (c. 1384-1656), American 
cokmist, was bom' about'1584 in Lancashire, firobably (rf the 

> The act ed 1878, whidh railed the act of 1866, merely declared 
that the Board of Trade shonld have all powers aod perfonn aO duties 
relative to toe staadardt vested ia or imposed upw the warden iM 
the standards by toe act of >866 or otoarwbe, and toe titled<pa^ 
warden of the standards ” is therefore a departmental creation. 
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(epeius^ of the Iwynx). Ageing in some case*; the epaam my 
a^ct the re^iratoy inuscles, gi'vTOg rise to a curious barking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the peat majority of wses the spasm 
aSects the muscles of articulation proper, that is, those of the 
pba^x, tongue, cheeks and lips, 

A condition named aphthongia is particularly, distressing. It 
totally prevents ^ech, and may, at intervals, come on, when 
the person aitenipts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, including the sterno¬ 
hyoid, stemo-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and diooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articulate speech, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in speech. 

Stuttering may be successfully overcome in some eases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the close of tlie sentence. Sounds or 
combinations of sounds that present special difficulties should 
be made the subject of careful study, and the' defect may be 
largely overcome by a .sories of graduated exercises in reading. 
The practice of intoning is useful in many cases; and many p«- 
sonswho habitually stutter in conversation show no signqf tte 
defect when they come to sing. In ordinary cemversation it 
is often important to have some one preitent who may by 1<)0» 
put the stammerer on his guard whenhe is observed to be talking 
. too quiddy or indistinctly. Thus by patienceand determimtjon 
many stammerere have so far overoome the defect that it. can 
scarcely be noticed in conversation; but. even in such cases 
mental excitement or slovwily inattention to the rules of speech 
suitable for, the, condition' may cause a, relapse. In very severe 
cases, where the, spasmodic seizures affect, other imiscles than 
ot .articulation, special medical treatment is neeessmy, 
as .such are on the borderland of serious .nervous disturbance., 
Ali measures ten^ng to improve the general heahh, the removal 
of any affection of the mouth or gums that ma^- aggrawte 
habitual stammering, the avoidance of grpat emotioi^ exqite- 
a steady determination to overcome, the defect. hV volwj 
tarychnttpl, aj»d a system d educatioarsuchas has beBWketehed 
win do -much in the great majority of cases tn seroedy stam- 


^^SuP dfrom “to stamp,'’ to strike or tread, heavily, hence 
to inmres8,Ut,Eng.rto»p«»,Dit.*f»»p«»jGer.s<«»^/«»,^heBcer 
0 . Prt mod. itomperX «i ij»trumf»t fet fuwaf,« 

pounding or fcff making impressions •0* matl«on other bodies;, 
thus, in mining, the stamp is that p^,■of. the machine^. <a a, 
mUl which crushes,, the ore to the fineness.necemaiy for the 
separatien.af the yaliuahle portions; ia.q«ning, &c< rt laest 
craved Weck.or diebyswhich 1iie.ma^j#,«np3Miedvliai|ce 
b fte most general sense; of the, sTOrd. .aa i m pt y . W ftf ot iwrk, 

made with* .^stamp,” and partkularly.snoha maskunp^ on 
a dooumeni for purposes o£oertifioati<m,.valiBity wdiWe H»e, or; 
as ^owbc ihat'CeirtMB' duties as iharges have bmipatd^^ 
the firirtSMs, stamps for pOribses of.ta5catieiii,aaeSftP"r 


I I)uti*s below; for the sec^ clew, of. which the most famdiat 
are die small adhesive pieces of , paper used as . the sign that 
postal charges have been duly paid on letters, parcels, &c., 
transmitted by the postal service of a country, see Post, a»d 
P osTAi. Service and PHiiATEcy. 

Stamp Duties.—The stamp duty is a tax imposed upoo'.a 
great variety of legal and other documents, and forms a branch 
of the national revenue. The stamp is a cheap and convenient 
mode of certifying that the revenue regulations hay* been com¬ 
plied with. Stamp duties appear to have' twen mvented; by 
the Dutch in 1684. They were first imptsed in England by an 
act of 1694 as a temporary means of raising funds lor carrying 
on the war with Prance. Stamp duties b the United Kingdom 
.form part of the inland revenue, and are placed under, the Offli- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included b the Customs and blond Revenue 
Act 1893, the Fmance Acts of subsequent years, and the 
Revenue Act 1898. Tlie death duties, the corporation duty, 
the duties on patent mediemes and playmg cards, and pMtage 
duties, are also technically “ stamp duties” ; but b ordinary 
use the expression is limited to those imposed -on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
mis-sory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance jjolides, bills of lading, and a few otiier 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at bland revenue iriBces through-, 
out the United Erngdom, and at all post offbeS' whkb are 
money order offices. Stamps can only be unpressed at the 
bland revenue offices b certain of the Imgcr. towns. For 
duties not exceeding as. fid. the adhesive bfod rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This ariangement was first btroduced in 1881, when it, was 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissbaers. of . inkmd revenue 
are authorized to make allowance under cert^ eopditiims for 
stamps whidi have been inadvertently spoiled or rradered 
useless for their blended purposes. In, order, to. obtain .such 
i allowan,ce the parties must .presett the stamps within two 
years from the time when they beiame useless. The com- 
raissbners may be required by, arty person to .express their 
opbion as to the amount of .duty, if any, which is chargeable 
; on SiPy instrument; and such, person,, if dissatisfied with, the 
assessment made, may appeal to the courts. . ^ 

The stanqi duty on the transfer, of certab kinds of securj^es 
can be commuted by the payment of a lump sum or (b some 
cases), an compositibu, and the trat^ety then become 

exempt Irom duty.. 

Stsunp.duties are eithe); fixed, such ae the duty,of ana .pwmyoii. 
cveiy cheque irrespective of its .amount, or ad valorm, as. the afity, 
on a conveyance, which varies according to ■ttie amount of the 

S rohase jnoo^.' 'the doty is>ds<Mted generally tw ao hnpreaseit. 
s fcsqusatly byBn:Jsdh(Mii% stamp, aometuisea ^ ribw! atiths 

3 option of the peraontetamping. Thns an...inland taUioi exchange 
(lUdeas payable pn demand) must have an impressed stanup^ a 
bffl of exchange an adhesive stamp, while as agreenient or 
atamp mBy..M'af'«(tkex.ltind. Itsheuld'-he astloeditlkat 
vd«»b»eto as* lulaisenlsjeetty,. 


ipics of such 
Wttlin f *7 


exempted ttom the duty ^ special l^slabon. 
documents are Bank of Englaad n«jfts, aneements Wii^ . 

Amt' noti -UIOM within f. 4) of the-^Stagfitei d iTNwds <iee 

agrnemsRte JMtwcsiSia .nawtir of * .sW^andi hb at t 

ships or shares to ships, wdontoros.ofiMprentieewp ,io£.,the>tyg! 
eervice, petitions forwarded by .post to,,«ift£»vw ar.x.gm«ftOf 

ftiriito&t'.aird boat in8trumenWT«iafBlg'tn^b®‘l*"“®*f* «Wing 

and fttsndiy.'SMietiei. **' . ' 

Ama mmeniii ruin a docasnsotimaist/te etampolut-tm’d 

mncuiitom or.u,paealtyJnemiss»to hfg.tbe eammissioaersiuf-ti, 

revenue) M inpurred. The penalty is in mpst coev iw, .lomeb 
niu<b more; b the case oFpoU^o* of marine insurMfifi'it is J 
Soais^lnitaisaicnts'Cannot bU'StauiiMdi at all aitMimnontiottf < 

'With payment of the penalty. Suchate MBs of esKbange aaiK Mar 
miasoty notes (wberean impnasedstampisnaesMery), t>Ula,<^ ladmg. 
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<faei served as avQluitbier a^gamst France, and in 1695 he secured 
« commission in the British army. In 1701 Stanhope entered 
the House of Commons, but he continued bis career as a soldier 
and -was in Spain and Portu^l during the earlier stages of the 
War of the Spanish Succession. In 1705 he served in Spain 
under Charles Mordaunt, earl of Peterborough, and in 1706 he 
was appointed British minister in Spain, but his duties were 
8^1 military as well as diplomatic, and in 1708, after some 
differences with Peterborough, who favoured defensive measures 
dnly, he was made commander-in-chicf of the British forces in 
that country. Taking the offensive he captured Port Mahon, 
Minorca, and after a visit to England, where he took jjart in the 
impeachment of Sacheverell, he returned to Spain and in 1710 
helped to win the battles of Almenara and of Saragossa, his 
perseverance enabling the archduke Charles to enter Madrid 
in September. However, at Brihuega he was overwhelmed by 
the French and was forced to capitulate on the 9th of December 
17*0. He remained a prisoner in Spain for over a year and 
returned to England in August 1712. He now definitely aban¬ 
doned. the army for politics, and became one of the leaders of 
the Whig oppo^tion in the House of Commons. He had his 
share in establishing the house of Hanover on the throne, and 
in September 1714 he was appointed secretary of state for the 
southern department, sharing with Walpole the leadership of the 
House of Commons. He was mainly responsible for the measures 
whidi were instrumental in crushing the Jacobite rebellion of 
1715, nttd he forwarded the passing of the Septennial Act. 
He a 4 rted as George I.’s foreign minister, and only just failed to 
conclude a treaty of alliance with France in 1716. In 1717, 
consequent -on tianges in the ministry, Stanhope was made 
■felt lord of the 'ta-easury, but a year later he returned to his 
foRiter office of secret^ for this southern department. In 
1717 he Was created Viscount Stanhope df Mahon and in 1718 
Earl Stanhope. His activity was now shown in the conclusion 
Of the quadruirfe alliaace between England, France, Austria 
and'Hbllandin ryiS, and in obtamdng peace for Sweden, when 
itfaieatened by Russia and Denmark, while at home he promoted 
the bai to limit the mensiierthip of the House of Lords. Just 
after the collapse of the South Sea Scheme, for which he wa.s 
'fwrtJy responsible but from which he did Hot profit, the eail 
died m London on the 5th of February 1721. Stanhope married 
Lucy,' daughter of Thomas 'Pitt, governor' of Madras, land he 
.#as succeeded by his eldest »n Phffip (1717*^1786), a distin- 
gpithediantheRiatioian and n fellow of the Royal Society, 
'Gbauieb SiANHDPE, gid Eael Siaii<bo}>e(s753-i8i&), statcs- 
maaiaali man bf«ci«K*,aon iirf the 2nd earl, was bom on the 
gfd: of August 1753, <and educated under the opposiug influences 
lot'Eton add 'Oem^ detroting hiinsdf whilst resident in tfe 
■6whi ciW’fe'the'Shicfy'of tnatfematics, and aoejuiring from the 
-Msbdiations connected with Switzerland ran imtense love of' 
liberty. : in politics he took the democratic side. As Lord 
Ifabonihe cc^ested the city of Westminster without 'success 
in 1774, when only:just ofngej bat from the general electbn of 
i78u'antil his accession to ^ peerage on the 7th of March 1786 
heiepresentcd through theinfluence of ImidShetbuinetfeBuck- 
inghBtnihire beeough of Hjgfa M^mbe, and during the sessions 
.of -1783 and 1784 he g^ his support to the administration of 
tWiffiaan Pitt, whose* sister, Lady Hester Pitt, he married on 
the i^fa of December 1774. When Ktt ceased to be inspired 
rlqrTthe'libend pmdples of hiis early days, his brother-in-law, 
'sevend their jmliticBl connexion and opposed with {dl the im¬ 
petuosity of his fiery heart the 1 arbitrary measures which the' 
arinistiy favoured. Lord .Stanhopeh eharaoter was without 
any taint of meanness, and his omiduct was marked by a lofty 
consistency never influenced by'petty motiv«; blit.iiis 
apeeches, aUe as they were, had nBstieight on the minds of his 
leampeew ih^ the upper-chamber, ai^S^mom a disregard of their 
,fnjtadices,'t(M often drove-them intaiUM opposite lobby. iHe 
was tile diairman of the ‘‘lUvbbitbs £oaety,” founded ill 
ihdaOur-bf the Aevaliitian;>e{ lx688y>tbe mendi^ of -wihich in 
>17*90 -esTiteseedittheir ^ii^hy-twith tte aum-of the French 
Repnbiicamti»He broug^hlMhnnlfe'i794'the!riMixdMau>,ane 


of the Edinburgh politicians who were tronspoFted to Botany 
Bay; and in 1795 he introduced into the Lords a motion depreca¬ 
ting any interference with the internal affairs of France. In all 
these points he was hopelessly beaten, and in the last of them he 
was in a “ minority of one a sobriquet which stuck to him 
throughout life—^whereupon he seceded from parliamentary 
life for five years. He was elected a fellow of the Royal Society 
so early as November 1772, and devoted a large part of his income 
to experiments in science and philosophy. He invented a 
method of securing buildings from fire (which, however, proved 
impracticable), the printing press and the lens which btiar his 
name, and a monochord for tuning musical instruments, sug¬ 
gested impro'vements in canal locks, made experiments in 
steam navigation in 1795-1797 and contrived two cdculating 
machines. When he acquired an extensive property in Devon¬ 
shire, he projected a canal through that county from the Bristol 
to the English Channel and took the levels himself. Electricity 
was another of the subjects which he studied, and the volume of 
Principles of Electridly which he issued in 1779 contained the 
rudiments of his theory on the “ return stroke ” resulting from 
the contact with the earth of the electric current of lightning, 
which were afterwards amplified in a contribution to the Philo¬ 
sophical Transactions for 1787. His principal labours in litera¬ 
ture coMisted of a reply to Burke’s Reflections on the French 
Revolution (1790) and an Essay on the rights of juries (1792), 
and he long meditated the compilation of a digest of the statutes. 
The lean and awkward figure of Lord Slanliope figured in a 
host of the cwicatures of Sayers and Gillray, reflating on his 
political opinions and his personal relations with his children. 
His first wife died in 1780, and he married in 1781 Louisa, 
daughter and sole heiress of the Hon. Henry Grenville (governor 
of Barbadoes in 1746 and ambassador to the Porte in 1762), a 
younger toother of the ist Earl Temple and George Grenville; 
who survived him and died in March 1829. By tos te wife 
he had three daughters, one of whom was Lady Hester Stanhope 
(?.».). Ifis youi^est daughter. Lady Lucy Rachael Stanhope, 
eloped with Thomas Taylor of Sevenoaks, the family apothe¬ 
cary, and her father refused to be reconciled to her; but Pitt 
■made Taylor oontroUer^eneral of the customs, and his son was 
one of Lord Chatham’s executors. His second wife was the 
mother of three sons. Lord Stanho^ie died at the family seal 
of Chevening, Kent, on the isth of December 11826, being 
succerfed as 4th earl by hb son Philip Henry (1781-1855), 
who ufeerited -many of his scientific tastes, but is brnt, known, 
perhaps tfor his association with Kaspar Hauser (fiv.), 

Philip HEstny Sianhdpb, sth Eael Stanhope (1805-1:875) 
En^ish historian, better known as Lord Mahon, son .of the 4th 
earl and his wife, the daubster Of the ist Bazon Canii^ea, 
was bom on the 30th of January 1805. He took his dtgree at 
Christ Church, Oxford), in 1827, and entered parliament in #830. 
He wBs.uader secretary for foreign affairs for the early months 
of -1835, and secretary to the India Board in 1^5, but-though 
he remained in the House of Commons till 1852, be-made no 
special mark in politic. He was Ohiefly interested liii iiteiature 
and antiquities, and in ^842 took a promincalt ipart in passing 
the Cqtyright Act He Was a trustee of the British Museum, 
land in 1856 -he proposed the foundation of a-iNatiDiial Portrait 
Gallery;-its subsequent creation was due to-his executors. It 
was m^y due to him that m 1869 the Historical Manuscripts 
Commission - was started. As president of the Society of Anti¬ 
quaries (from .1846 onwards), 'it was he who called attentton in 
■England to the -need: of supporting the exoavxtbns at Troy; 
and in 1855 he founded the Stanhqse essay prize -at Oxford. 
Of his own works the most in^rtant are his ILt^-b/ iBdttoriiis 
History <ttf the War^.)Sitasession in Spain (Mdge), hirgriy 
based on the 1st earl's papasfnffistory of En^nd frqmrVu'Ptate 
of Utrecht to the Peace of VerstMes (iSg^iSss) t Eift 4 WrUUem 
Pitt (I86ii->i862); tecad HistotyOf England, esmpriitngtitoiteim of 
^stttn Astne itritS, the Peace of tlirethli(ii 6 jo)i 'A new edition of 
this last work was publitii^ in 1908.,. The twofaBtoriekanri the 
life of Pitt -EK of igrtat'hhportaifce 'oh-accoimt of Stanhopels 
umque access to manuscript aslthbritiw, -ana 1 (they retemi 
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(epeius^ of the Iwynx). Ageing in some case*; the epaam my 
a^ct the re^iratoy inuscles, gi'vTOg rise to a curious barking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the peat majority of wses the spasm 
aSects the muscles of articulation proper, that is, those of the 
pba^x, tongue, cheeks and lips, 

A condition named aphthongia is particularly, distressing. It 
totally prevents ^ech, and may, at intervals, come on, when 
the person aitenipts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, including the sterno¬ 
hyoid, stemo-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and diooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articulate speech, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in speech. 

Stuttering may be successfully overcome in some eases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the close of tlie sentence. Sounds or 
combinations of sounds that present special difficulties should 
be made the subject of careful study, and the' defect may be 
largely overcome by a .sories of graduated exercises in reading. 
The practice of intoning is useful in many cases; and many p«- 
sonswho habitually stutter in conversation show no signqf tte 
defect when they come to sing. In ordinary cemversation it 
is often important to have some one preitent who may by 1<)0» 
put the stammerer on his guard whenhe is observed to be talking 
. too quiddy or indistinctly. Thus by patienceand determimtjon 
many stammerere have so far overoome the defect that it. can 
scarcely be noticed in conversation; but. even in such cases 
mental excitement or slovwily inattention to the rules of speech 
suitable for, the, condition' may cause a, relapse. In very severe 
cases, where the, spasmodic seizures affect, other imiscles than 
ot .articulation, special medical treatment is neeessmy, 
as .such are on the borderland of serious .nervous disturbance., 
Ali measures ten^ng to improve the general heahh, the removal 
of any affection of the mouth or gums that ma^- aggrawte 
habitual stammering, the avoidance of grpat emotioi^ exqite- 
a steady determination to overcome, the defect. hV volwj 
tarychnttpl, aj»d a system d educatioarsuchas has beBWketehed 
win do -much in the great majority of cases tn seroedy stam- 


^^SuP dfrom “to stamp,'’ to strike or tread, heavily, hence 
to inmres8,Ut,Eng.rto»p«»,Dit.*f»»p«»jGer.s<«»^/«»,^heBcer 
0 . Prt mod. itomperX «i ij»trumf»t fet fuwaf,« 

pounding or fcff making impressions •0* matl«on other bodies;, 
thus, in mining, the stamp is that p^,■of. the machine^. <a a, 
mUl which crushes,, the ore to the fineness.necemaiy for the 
separatien.af the yaliuahle portions; ia.q«ning, &c< rt laest 
craved Weck.or diebyswhich 1iie.ma^j#,«np3Miedvliai|ce 
b fte most general sense; of the, sTOrd. .aa i m pt y . W ftf ot iwrk, 

made with* .^stamp,” and partkularly.snoha maskunp^ on 
a dooumeni for purposes o£oertifioati<m,.valiBity wdiWe H»e, or; 
as ^owbc ihat'CeirtMB' duties as iharges have bmipatd^^ 
the firirtSMs, stamps for pOribses of.ta5catieiii,aaeSftP"r 


I I)uti*s below; for the sec^ clew, of. which the most famdiat 
are die small adhesive pieces of , paper used as . the sign that 
postal charges have been duly paid on letters, parcels, &c., 
transmitted by the postal service of a country, see Post, a»d 
P osTAi. Service and PHiiATEcy. 

Stamp Duties.—The stamp duty is a tax imposed upoo'.a 
great variety of legal and other documents, and forms a branch 
of the national revenue. The stamp is a cheap and convenient 
mode of certifying that the revenue regulations hay* been com¬ 
plied with. Stamp duties appear to have' twen mvented; by 
the Dutch in 1684. They were first imptsed in England by an 
act of 1694 as a temporary means of raising funds lor carrying 
on the war with Prance. Stamp duties b the United Kingdom 
.form part of the inland revenue, and are placed under, the Offli- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included b the Customs and blond Revenue 
Act 1893, the Fmance Acts of subsequent years, and the 
Revenue Act 1898. Tlie death duties, the corporation duty, 
the duties on patent mediemes and playmg cards, and pMtage 
duties, are also technically “ stamp duties” ; but b ordinary 
use the expression is limited to those imposed -on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
mis-sory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance jjolides, bills of lading, and a few otiier 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at bland revenue iriBces through-, 
out the United Erngdom, and at all post offbeS' whkb are 
money order offices. Stamps can only be unpressed at the 
bland revenue offices b certain of the Imgcr. towns. For 
duties not exceeding as. fid. the adhesive bfod rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This ariangement was first btroduced in 1881, when it, was 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissbaers. of . inkmd revenue 
are authorized to make allowance under cert^ eopditiims for 
stamps whidi have been inadvertently spoiled or rradered 
useless for their blended purposes. In, order, to. obtain .such 
i allowan,ce the parties must .presett the stamps within two 
years from the time when they beiame useless. The com- 
raissbners may be required by, arty person to .express their 
opbion as to the amount of .duty, if any, which is chargeable 
; on SiPy instrument; and such, person,, if dissatisfied with, the 
assessment made, may appeal to the courts. . ^ 

The stanqi duty on the transfer, of certab kinds of securj^es 
can be commuted by the payment of a lump sum or (b some 
cases), an compositibu, and the trat^ety then become 

exempt Irom duty.. 

Stsunp.duties are eithe); fixed, such ae the duty,of ana .pwmyoii. 
cveiy cheque irrespective of its .amount, or ad valorm, as. the afity, 
on a conveyance, which varies according to ■ttie amount of the 

S rohase jnoo^.' 'the doty is>ds<Mted generally tw ao hnpreaseit. 
s fcsqusatly byBn:Jsdh(Mii% stamp, aometuisea ^ ribw! atiths 

3 option of the peraontetamping. Thns an...inland taUioi exchange 
(lUdeas payable pn demand) must have an impressed stanup^ a 
bffl of exchange an adhesive stamp, while as agreenient or 
atamp mBy..M'af'«(tkex.ltind. Itsheuld'-he astloeditlkat 
vd«»b»eto as* lulaisenlsjeetty,. 


ipics of such 
Wttlin f *7 


exempted ttom the duty ^ special l^slabon. 
documents are Bank of Englaad n«jfts, aneements Wii^ . 

Amt' noti -UIOM within f. 4) of the-^Stagfitei d iTNwds <iee 

agrnemsRte JMtwcsiSia .nawtir of * .sW^andi hb at t 

ships or shares to ships, wdontoros.ofiMprentieewp ,io£.,the>tyg! 
eervice, petitions forwarded by .post to,,«ift£»vw ar.x.gm«ftOf 

ftiriito&t'.aird boat in8trumenWT«iafBlg'tn^b®‘l*"“®*f* «Wing 

and fttsndiy.'SMietiei. **' . ' 

Ama mmeniii ruin a docasnsotimaist/te etampolut-tm’d 

mncuiitom or.u,paealtyJnemiss»to hfg.tbe eammissioaersiuf-ti, 

revenue) M inpurred. The penalty is in mpst coev iw, .lomeb 
niu<b more; b the case oFpoU^o* of marine insurMfifi'it is J 
Soais^lnitaisaicnts'Cannot bU'StauiiMdi at all aitMimnontiottf < 

'With payment of the penalty. Suchate MBs of esKbange aaiK Mar 
miasoty notes (wberean impnasedstampisnaesMery), t>Ula,<^ ladmg. 






















776 STANISLAUS II.—STANLEY (FAMILY) 


1734 a Russian army of 30,000 under Peter La<^, after pro¬ 
claiming Augustus' ni. at Warsaw, proceeded to besiege Stanislaus 
in Danzig where he hod intrenched himself with his partisans 
(including the primate and the French and Swedish ministers) 
to await the promised succour from France. The siege began 
in Octdjer; 1734. On the 17th of March 1735 Marshal MQnnich 
superseded Lacey, and on the aotb of May the long expected 
French fleet appeared in t he roads and disembarked 2400 men. A 
week after its arrival this little army gallantly attempted to 
force the Russian intrenchments, but was beaten off and finally 
compelled to surrender. This, by the way, was the first time 
France and Russia met as foes in the field. On the 30th of June 

1735 Danzig capitulated um onditionally, after sustaining a 
siege of 135 days which cost the Russians 8000 men. Stanislaus, 
disguised as a peasant, had contrived to e.scape two days before. 
He was first heard of again at Konigsberg, whence he issued a 
manifesto to his partisans which resulted in the formation of a 
confederation on his behalf, and the despatch of a Polish envoy 
to Paris to urge France to invade Saxony with at least 40,000 
men. In the Ukraine too. Count Nicholas Potocki kept on foot 
to support Stanislaus a motley host of 50,000 men, which was 
ultimately scattered by the Russians. In 1736 Stanislaus again 
abdicated the throne, but received by way of compensation the 
dukedom of Lorraine and Bar, which was to revert to France on 
his death. He settled at Lunelle, founded there the Academia 
Siatuslai, and devoted himself for the rest of his life to science and 
philanthropy. He died in 1766 at the age of 89. Among his 
works may be mentioned: CEitvres du philosophe bienfaisant 
(Paris, 1763; 1866). 

See Robert Nisbet Bain, Charles XII. (London, 1895) > Ibid., Pubits 
of Peter the Great, cap. vi. (Lemdon, 1897); Czamowski (Jan 
Kepomucen), Stamslaw Lesectynski in Poland (Pol.; Warsaw, 1858); 
XiOOis Lacroix, Les Oputcules {nidites de S. L. (Nan^, iSbO); Lettres 
inidites de S, t., ed. P. Boye (Paris, 1901) ; Marchioness Des Reaulx, 
Ls Sot Stanislas Marie Lesectynski (Paris, 1895). (R. N. B.) 

fiTAKlBLAUS B. AUGUSTOB ^okiatowsu] (1733-1798), 
king d Poland, the son eff Stanislaw Poniatowski, palatine of 
Cncow, the friend and ctanpanion of Charles XU. of Sweden, 
Bom in 1733 he owed his advance in life to the influence of his 
uncles the powerful Czartoi^cy, who sent him to St Petersburg 
in the suite of the Ei^lish ambassador Hanbury Williams. 
Subsequently, through the influence of the Russian chancellor, 
Bestuehev-Ryumin, he was accredited to the Russian court as 
the ambassador of Saxony. Through Williams he was introduced 
to the grand duchess Catherine, who was irresistibly attracted 
to the handsome and brilliant young nobleman, for whom she 
abuidoned all her othur lovers. Poniatowski was concerned 
in fbe mysterious and disreputable conspiracy which sought to 
set aside the sucoession of the grand duke Peter and his son 
Paul in favour of Catherine, a conspiracy frustrated by the 
unexpected recovery of the empress Elizabeth and the conse¬ 
quent arrest of the conspirators. Stanislaus returned to 
Warsaw much discredited, but nevertheless was (Sept. 7,1764) 
elected king of Poland through the overwhelming influence of 
Catherine (she had promised him he crown as early as October 
1763) and was aowned on the 3Sth of November, to the disgust 
of his uncles, who would have praferred another nephew, Prmce 
Adam Casimir Czartoryscy, as king, but were obliged to submit 
to the dictatim of the Russian court The be.st that can be said 
for Stanislaus as king of Poland is that with ail his romantic 
ideas and excellent intentions he remained from first to last the 
creature of circumstances. He had climbed to the throne by 
' very slii^ery ways, he was dependent for a considerate part of 
his enormous income on the woman who had compensated him 
with a crown for the loss of her affections, jbe was detested by the 
nobiliQr,whoragwied him as a base-bora spstart and yet had 
to put up with him. Thus in every way hk position was mart 
difficult; yet he tried to do his duty. In the begming of his 
reign he broke away from the leading-strings of his uncles and 
inaugurated some useful; ecimomical reforms. After the first 
partition (as a result «f whkb, by tiie way, his debts amoonting 
4 o 7ieoo»oo»gpidena were paid^by toe Diet and his civil list 


was raised to zrfi.ooo guldens per annum) he entered enthusiasti¬ 
cally into the attempts of the patriots to restore the power and 
prosperity of their country, while the eloquent oration which 
he delivered before the Diet on taking the oath to defend the 
constitution of the 3rd of May i79t, moved the susceptible 
deputies to tears. But when the confederation of Targowica, 
with the secret support of Russia, was formed against the consti¬ 
tution, he was one of the first to accede to it, thus completely 
pralysing the action of the army which, under his younger 
brother Prince Joseph and Thaddeiis Kosciuszko, was performing 
prodigies. In fact, by the end of his life, Stanislaus had become 
an expert in the art of “ acceding ” and “ hedging.” Of resolute 
and independent action he was quite incapable; in fact, his whole 
career is little more than a record of humiliations. Thus in 
1783 when he waited upon Catherine at Kaniow during her 
triumphal progress to the Crimea, she kept her ancient, grey- 
haired lover waiting for weeks, and while half contemptuously 
promising to respect the integrity of Poland, she curtly declined 
to be present at a supper which he had prepared for her at great 
cost. A few years later he was forcibly abducted by the Confede¬ 
rates of Bar,’who did not know what to do with their captive, 
and allowed him to return to his court in a confused, bedraggled 
condition. On the outbreak of the insurrection of 1794 he was 
obliged to sue for his very life to Kosciuszko, and suffered the 
indignity of seeing his efi^ expunged from the coinage a year 
before he was obliged to abdicate his throne. The last years of 
his life were employed in his sumptuous prison at St Petersburg 
(where he died in 1798) in writing his memoirs. Of his innumer¬ 
able mistresses the most notable was Mme Lullii, the widow 
of an upholsterer, on whom he lavished a fortune. He also 
contracted a secret marriage with the countess Grabowskaw 
Yet he was capable of the most romantic friendships, as witness 
his correspondence witli Mme Geoffrin, whom he invited to 
Warsaw, where on her arrival she found rooms provided for her 
exactly like three she had left at Paris— 4 he same size, the same 
kind of carpets, the same furniture, down even to the very book 
which she had been reading the evening before her departure, 
placed exactly as she had left it with a marker at the ve^ place 
where she had left off. Stanislaus had indeed a generous heart, 
frequently paid the debts of his friends <w of deserving scholars 
whose eases were brought to his notice, and was nceedingly 
good to toe poor. He also oicouraged the arts and sciences, and 
his Wednesday literary suppers were fc» some time toe 
brilliant social functions of the Polish capital. The best descrip¬ 
tion cd Stanislaus is by the Swedish minister Engestrfim, who was 
presented to him early in 1788. “ The king of Polandhe says, 
“ has the finest head I ever saw, but an expression of d^ 
mfilancboly detracts from the beauty of his counteriance.... He 
is broad-shouldered, deep-chested, and of such lofty stature that 
his legs seem dispri^rtionately short.... He has ^ toe dazzling 
qualities necessary to sustain his dignity in puWic. He speria 
the Polish, Latin, (Serman, Italian, French and English tongue* 
perfectly . . . and his conversation fills strangers with admira* 
tkm. ... As a grand-master of the ceremonies h 4 would have 
done the honours most briHiantly. . . . Moral eoorage he alto¬ 
gether lacks «»d allows himself to be completely led by hit 
entourage, whkh for the most part consists of women.” 

See Lars von EngestrSm, Minnen och Anlechnttfgar, yol. i. (Stock¬ 
holm, 1876) ; Correspondance inidite de Stanislas Poniatowski avea 
Madame Geoffrin (Hurts, 1875); Jan KlWnski, Recolleetions of the 
Timet of Stanislaw Anfustus (M Cracow, 18^: Mimoiree seerets 
et inidits de StaniAas Aueuste (Leipzig, 1863V; Stanislaw and Prinea 
Joseph Poniatowski in the Light of their Private Correspondence. 
fa French, edited In Polish by Bronislaw Dembinski (Lemberg, 1904). 
Stanislaas'e diariei and letters, which wme for many years fa the 
Rnsi^ foreign Office, hare been pnfaUshed fa the veetnih Evropy 
for January 1908. See also R. N. Bain's, The last Kitu of PolanA 
and his Contemporaries {1909). (R. N, B.) 

8 TAlll^y(FAiia,v). Tfak ancient and historic English family 
derived its name fttxn Stanley in Leek (in the Staffordshiro 
“ mborlands ”). Its first known ancestor is Adam de Stanley, 
bimier rf liuK de Auffley, ancestw of the lords .A«dl^, wh» 
lived in the time of King St^hen. His descendant William dl 
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(epeius^ of the Iwynx). Ageing in some case*; the epaam my 
a^ct the re^iratoy inuscles, gi'vTOg rise to a curious barking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the peat majority of wses the spasm 
aSects the muscles of articulation proper, that is, those of the 
pba^x, tongue, cheeks and lips, 

A condition named aphthongia is particularly, distressing. It 
totally prevents ^ech, and may, at intervals, come on, when 
the person aitenipts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, including the sterno¬ 
hyoid, stemo-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and diooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articulate speech, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in speech. 

Stuttering may be successfully overcome in some eases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the close of tlie sentence. Sounds or 
combinations of sounds that present special difficulties should 
be made the subject of careful study, and the' defect may be 
largely overcome by a .sories of graduated exercises in reading. 
The practice of intoning is useful in many cases; and many p«- 
sonswho habitually stutter in conversation show no signqf tte 
defect when they come to sing. In ordinary cemversation it 
is often important to have some one preitent who may by 1<)0» 
put the stammerer on his guard whenhe is observed to be talking 
. too quiddy or indistinctly. Thus by patienceand determimtjon 
many stammerere have so far overoome the defect that it. can 
scarcely be noticed in conversation; but. even in such cases 
mental excitement or slovwily inattention to the rules of speech 
suitable for, the, condition' may cause a, relapse. In very severe 
cases, where the, spasmodic seizures affect, other imiscles than 
ot .articulation, special medical treatment is neeessmy, 
as .such are on the borderland of serious .nervous disturbance., 
Ali measures ten^ng to improve the general heahh, the removal 
of any affection of the mouth or gums that ma^- aggrawte 
habitual stammering, the avoidance of grpat emotioi^ exqite- 
a steady determination to overcome, the defect. hV volwj 
tarychnttpl, aj»d a system d educatioarsuchas has beBWketehed 
win do -much in the great majority of cases tn seroedy stam- 


^^SuP dfrom “to stamp,'’ to strike or tread, heavily, hence 
to inmres8,Ut,Eng.rto»p«»,Dit.*f»»p«»jGer.s<«»^/«»,^heBcer 
0 . Prt mod. itomperX «i ij»trumf»t fet fuwaf,« 

pounding or fcff making impressions •0* matl«on other bodies;, 
thus, in mining, the stamp is that p^,■of. the machine^. <a a, 
mUl which crushes,, the ore to the fineness.necemaiy for the 
separatien.af the yaliuahle portions; ia.q«ning, &c< rt laest 
craved Weck.or diebyswhich 1iie.ma^j#,«np3Miedvliai|ce 
b fte most general sense; of the, sTOrd. .aa i m pt y . W ftf ot iwrk, 

made with* .^stamp,” and partkularly.snoha maskunp^ on 
a dooumeni for purposes o£oertifioati<m,.valiBity wdiWe H»e, or; 
as ^owbc ihat'CeirtMB' duties as iharges have bmipatd^^ 
the firirtSMs, stamps for pOribses of.ta5catieiii,aaeSftP"r 


I I)uti*s below; for the sec^ clew, of. which the most famdiat 
are die small adhesive pieces of , paper used as . the sign that 
postal charges have been duly paid on letters, parcels, &c., 
transmitted by the postal service of a country, see Post, a»d 
P osTAi. Service and PHiiATEcy. 

Stamp Duties.—The stamp duty is a tax imposed upoo'.a 
great variety of legal and other documents, and forms a branch 
of the national revenue. The stamp is a cheap and convenient 
mode of certifying that the revenue regulations hay* been com¬ 
plied with. Stamp duties appear to have' twen mvented; by 
the Dutch in 1684. They were first imptsed in England by an 
act of 1694 as a temporary means of raising funds lor carrying 
on the war with Prance. Stamp duties b the United Kingdom 
.form part of the inland revenue, and are placed under, the Offli- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included b the Customs and blond Revenue 
Act 1893, the Fmance Acts of subsequent years, and the 
Revenue Act 1898. Tlie death duties, the corporation duty, 
the duties on patent mediemes and playmg cards, and pMtage 
duties, are also technically “ stamp duties” ; but b ordinary 
use the expression is limited to those imposed -on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
mis-sory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance jjolides, bills of lading, and a few otiier 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at bland revenue iriBces through-, 
out the United Erngdom, and at all post offbeS' whkb are 
money order offices. Stamps can only be unpressed at the 
bland revenue offices b certain of the Imgcr. towns. For 
duties not exceeding as. fid. the adhesive bfod rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This ariangement was first btroduced in 1881, when it, was 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissbaers. of . inkmd revenue 
are authorized to make allowance under cert^ eopditiims for 
stamps whidi have been inadvertently spoiled or rradered 
useless for their blended purposes. In, order, to. obtain .such 
i allowan,ce the parties must .presett the stamps within two 
years from the time when they beiame useless. The com- 
raissbners may be required by, arty person to .express their 
opbion as to the amount of .duty, if any, which is chargeable 
; on SiPy instrument; and such, person,, if dissatisfied with, the 
assessment made, may appeal to the courts. . ^ 

The stanqi duty on the transfer, of certab kinds of securj^es 
can be commuted by the payment of a lump sum or (b some 
cases), an compositibu, and the trat^ety then become 

exempt Irom duty.. 

Stsunp.duties are eithe); fixed, such ae the duty,of ana .pwmyoii. 
cveiy cheque irrespective of its .amount, or ad valorm, as. the afity, 
on a conveyance, which varies according to ■ttie amount of the 

S rohase jnoo^.' 'the doty is>ds<Mted generally tw ao hnpreaseit. 
s fcsqusatly byBn:Jsdh(Mii% stamp, aometuisea ^ ribw! atiths 

3 option of the peraontetamping. Thns an...inland taUioi exchange 
(lUdeas payable pn demand) must have an impressed stanup^ a 
bffl of exchange an adhesive stamp, while as agreenient or 
atamp mBy..M'af'«(tkex.ltind. Itsheuld'-he astloeditlkat 
vd«»b»eto as* lulaisenlsjeetty,. 


ipics of such 
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exempted ttom the duty ^ special l^slabon. 
documents are Bank of Englaad n«jfts, aneements Wii^ . 

Amt' noti -UIOM within f. 4) of the-^Stagfitei d iTNwds <iee 

agrnemsRte JMtwcsiSia .nawtir of * .sW^andi hb at t 

ships or shares to ships, wdontoros.ofiMprentieewp ,io£.,the>tyg! 
eervice, petitions forwarded by .post to,,«ift£»vw ar.x.gm«ftOf 

ftiriito&t'.aird boat in8trumenWT«iafBlg'tn^b®‘l*"“®*f* «Wing 

and fttsndiy.'SMietiei. **' . ' 

Ama mmeniii ruin a docasnsotimaist/te etampolut-tm’d 

mncuiitom or.u,paealtyJnemiss»to hfg.tbe eammissioaersiuf-ti, 

revenue) M inpurred. The penalty is in mpst coev iw, .lomeb 
niu<b more; b the case oFpoU^o* of marine insurMfifi'it is J 
Soais^lnitaisaicnts'Cannot bU'StauiiMdi at all aitMimnontiottf < 

'With payment of the penalty. Suchate MBs of esKbange aaiK Mar 
miasoty notes (wberean impnasedstampisnaesMery), t>Ula,<^ ladmg. 






















77S- STANLEY, i'AAP? 


restectioM tbe _BcmTeB{0rceinent at,matriculation of subscription 
to the Thirty-nine Nicies, and various steps for increasing the 
usefi^essand influence of the pTofessoriate. Befoie the report 
was issued, Staafley was ,appointed to a eanonty in Canterbury ; 
Cat^dral. During his residence there he published his Memoir , 
of his father (1851), and completed his Commentary on the Episths , 
to the Coriimians (1855). In the winter and spring of 1852-1853 
he ma_de.0. tour in Egypt and the Holy Land, the result of which 
was his well-known volume on, 5 »>Mi and Palesiitte (1856). In 
1857 he travelled in Russia, and coUeoted much of the materials 
for his Lectures an the Eastern Church (1861). His Memorials 
of Canterbury (1855) displayed tlic full,maturity of his power of 
dealing with the events and characters of past history. He was 
also examining chaplain to Kishop A. C. Tait, his former tutor. 

At the close of 1856 Stanley was appointed regius professor 
of ecclesiastical history at Oxford, a post which, with tiie attached 
canonry at Christ Church, he held till 1863. He began his 
treatment of the subject with “ the first dawn of the history of 
the churph.” the ^1 of Abraharaj and puWished the first two 
volumes of his History of the Jeseish Church in 1863 and 1865. 
FromrSfio to 1864 academical and clerical circleswere agitatedby 
the storm which followed the publication of Essays cmd Moviews, 
a volume to whicli two of his most valued friends, Benjamin 
Jowett and Frederick Temple, had been contributors. Stanley’s 
part in this controversy may be studied in the second and thwd 
of his Essays on Clutrch and State (1870). The result of his action 
was to alienate the leaders of the High Church party, who had I 
endeavoured to procure the formal condemnation of the views i 
advanced, in Essays and Reviews. In 1836 he published a i 
Letter to the Bishop of London, advocating a rdaxation of the j 
terms ,of clerical subscription to the Thirty-nine,Articles and 1 
the Prayer-book. An act amending the Act of Uniformity, and , 
carrydug out in some d^ec Stanley’.s proposals, was passed in ; 
the year *865. In 1862, Stanley, at Queen Victoria’s wish, < 
accompanied tlie prince of Wales on a tour in Egypt and ; 
Palestine. 

Towards the close of 1863 he was appointed by the Crown to 
the deanery of Westminster. In December he married Lady 
Au^ta Bruce, sister of .Lord Elgin, then governor-general of 
Inma. His tenure of the deanery of Westminster was memorable 
in many ways. He recogniaed from the first two important 
disqualifications—‘lus indiSerencc to music and his s%ht 
knowledge of architecture. On both these subjects he availed , 
himself liigely of the aidof othm,and threw himself with charao- j 
teristic energy npd entire success into, the task of rescuing .from; 
nqglect.and preserving from decay the treasure of histcnic monu -1 
ments in which the abbey is so rich. In 1865 hepubUsbedhisi 
MemeriaU.of Westminster Abbey,a, work which,, despite eocasional) 
inaccuracies, is a mine of information. He was a omstant, 
pneacher, ,ai^ gave a great inqiulse to Trench’s practice of j 
inviting distinguished preachers to the abbey pulpit, especially 
to the evenmg services in the nave. His personal influ- i 
ence, akeady unique, was much increased by his removal to, 
I^ndon. His qirgle of friends inaluded m«i of levery denomina¬ 
tion, every class and almost of every nation. He was untiring 
in iliterary work, and, though this iconsisted very largely , 
otoosional papers, lectures, articles in reviews, a^esses, and. 
sermons, it included a-third vahune of his History the Jewish . 
ChMnA, a.volumeon the Church of Ssellani^ another otAddmses 1 
ani Swoons preaqhed in Amecica, and another on dfmdian , 
Insiiiuttpns (1881). He was continually engaged In theological. 
coiUtoversy, and, by :his advocacy of efforts to promote the 
social, ino^, and religious .atneuoratirm of the poorer classes r 
and his .dtivairpus courage in defending ithose whom he held > 
to.he v^uatly idtoouocediiundnubtedly incunred much and |?row- > 
4n|; odium in influentiaUcitoleB, Among the causes oi m&emx . 
m^ht ,ke,Q»i^a«nitod not ot^ hia (Vigorous defence of one ftom! 
whotoflse grsat^ difiered, Bishi^ Colf>ti'>0, hut his invitation to | 
the Holy^mmunion tOft ad,tmt .lO'-nsersof .the translation.ef 
Btble,!iw^ttng adltutantot among etho- Nonconfermists, $tUl t 
stemigerrtfftsitte feriing'CatQWd|>y(hiacfiQrts tousake the rerital t 
of, tine AthaWiimn>OimriS9tk)wd'instoad'of impeneriye ia the: 


Anglican,Church. In 1874 he spentpart of the "hinter in Russia^ 
whither he went to take part in the marriagenf the duke of Edim 
burghand the grand duchess Marie. He lost liis,wife in tlie.spring 
of 1876, a blow from which he never entirely recovered. But in 
1878 he was deeply interested by a tour in America, andin the 
following autumn visited for the last time northem Italy and 
Venice. In the spring of 1881 he preached funeral sermons , in 
the abbey on Tiiomas Carlyle and Lord Beaconsficld, concluding 
with the latter a series of sermons preached on public occasions. 
In the summer he was preparing a paper on the Westminster 
Confession, and preaching in the abbey a course of Saturday 
Lectures on the Beatitudes. He died on the i8th of July, and 
was buried in Henry VII.’s chapel, in the same grave as his 
wife.^ His pall-bearers comprised representatives of literature, 
of science, of both Houses of Parliament, of theology,, Anglicaii 
and Nonconformist, and of the universities of Oxford and 
Cambridge. The recumbent monument placed .upon :the spot, 
and the windows in the cliapter-house of the abbey, one,of them 
a gift from Queen Victoria, were a tribute to his memory from 
friends of every class in England and America. 

Stanley was undoubtedly the leading liberal theologian ol his 
time in England. Throughout hie writings we sec the impress, not 
only of his distinctive gonias and of his extraordinary gifts, but 
also .of ips special views, aims and aspirations. He looked on 
the ago in which he lived as a pca-iod of transition, to be followed 
cither by an ■' eclipse of faith " or by a “ revival of Christianity in 
a wider aspect,’’ a ” catholic, comprehensive, all-embracing Chtisti- 
anity " that" might yet overcome the world." He.was never tired of 
asserting his belief " that the Christian Church.had notyet presented 
its final or its most perfect aspect to the world tjiat ’’ the belief 
of each successive age of Christendom had as a mat tpr 6f fact varied 
enormously from the belief of itsmedecessor ''{that ’’ tfli confessions 
and .similar documents are, U .taken .sfi final expressions of aibsolute 
truth, misleading and that " thsro'still .remained, behind all the 
controversies of the,pa-.t, a higher Christianity which neithig' aasail- 
ants nof defenders ' A fidly exhausted.'’’ "The first duty of a 
modern theologian " he heJd to beto study the Bible, not tor the 
sakeiof making or iefending systems out of it, but for the saho of 
discovering what it actually .contains,’’ To this study he . ipoked 
lor the best ho’ e of such a .progresrivo dcvoli^mcnt uf Christian 
theology as should avert the danger arising from ’’.the apparently 
increasing diveigeneo between the intdligence and the fat'd! of 
our Ume." He ^forced the duty " of jfiacing in the badkgroond 
wiiatever was accidental, temporary or secondary, and' of bringing 
into due promiaenco what was primary .and essential.’’ Im the 
former group Stanley would, williout doubt or hesitation, ’have 
plaeed aRquestions connected with Episcoptll or Presbyterian otders, 
or that idsm ^tmly wifih ‘the oittward terms or ceremonies of teilgloa, 
or with the autriership or age of the books of the Old Testament. 
:Even to. the qncstion of miraculous, and external evidence he would 
have: beenindlned'to assign a secondary place. 

The foremost and highm place, that of the ’’ ossemfial sind toper- 
natural " dements>of religion, be wouldhaveresarved'for its moral 
and >spiritnal.<ti!vtha, " its Chief ovidenco said chief cssanoe," f'the 
truto to bcidravra from the teaching and from tlw/Weiof Christ," 
in Whose character he did not hesitate to recognize " the greatest 
Df.aSl nilmdes." ^ 

ilWtth soeh views it was .aot to be wondered at-that, from I*Mt to 
tact, , as .hfWraheady been'indicated, be never lost lan oupoituBity 
of supporting a policy ol width, toleration and coroprtoenslon in 
the Church of England. So again he was always eager to insist 
on the OBseinfM ^p^ta of union between various dertorninkfions of 
Christians. He was throughout Ws life an rmflliiehing advexate 
of the ermnexion between Church and Statfe. By fhirheTmder- 
Btoad 4 :W " the recognition anditoPPori o» thajpart.pf the*tate 
of ,fhe rdigious expression of fhe.iaith of the vCOtnmwity," and 
(2) ’’that ■niis Tellgious exptesrion of thejsUth of ffie commnaity 
on thwinoet eaor«a end moet'vittd of all its interests Shoold'he con- 
tnolled and guided'hythewdiole community thrangh:iiiu9itoptuiBacv 
oil^." At .theAome .time he .was in favowioi maklhgitoe Breed 
pf fa* .Church *s wide W iiossihie—" not narrower .than^mt which 
le even now fhe test of its member.dtip, .the Apostles’ Creed 4 hd 
of throwing downbU baTtiets which iMd be wisely dtspenaed with 
te.aBmisaiaB'.toits.miniatry. AcoiBiinaaediatest^ heaeVenixAvo- 
caM-theAdffllssioD under dueresirletimw of En^b Notvsenformists 
and Scottish Presbyterians, to preach in Anglican jiutoit*. 

Apart jrbm the great impnlae Which he gave to the study Alike 
:of ifie-ElDK) sod Church history, hiS infhienee’inay W sdiff w 4 -v«y 
ttnib.icsMS'to cDtoor riie writings of many those who rnotodtSer: 
Ifi^him. The subiecia to .which he lo^ed os tfaa4H0Bt.WWWtie), 
pf^—thenniversaUty olMio divineJqv^, toe,,snntcme4wjKirtpoe, 
10! 'tM moral .and Spiritual elements of religion, the SrtotSnacy of' 
icdBOoiende, the Sense of the central citadel of Chtistiaai^ to bUttg 
icoiaitSitabd in the character, the 
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«nd the piegteUiii? o( evwry daseoi clergy is i the-Church. 

Sit'd; 'G. "Bradley, ItdoollecfiiMs of A. T. Siattl^ '(1883); R'. E. 
f’rotharo atld G. G. Bradley; Lift ttidCorretpituieme afiDim Stanlty 
;(a vole., 18913). 

STANLBT, EDWAHD (1779-1849), bishop of Norwich, the 
younger brother of the ist Baron'Stanley of Aldorley, was bom 
In London and educated at St John’s C^lege, Cambridge (i6th 
wrangler, 1802). He was ordained in 1802 and became rector 
of Alderley, Cheshire, three years later. Here he took a grrot 
interest in education, and encouraged especially the teaching 
of secular subjects at his school. In 1837 he was consecrated 
bishop of Norwich. The diocese at this time was conspicuous 
ftw Hassity and ■want of discipline, and this he jproce^ed to 
remedy, although at first he met with nnich opposition. Ordina¬ 
tions and confirmations were held more regularly and frequently, 
the schools were properly inspected, the Plurality Act was 
enforced and undesirable clergy were removed. He 'was tolerant 
towards Dissenters and supported all missionary undert^ings 
without regarding their sectarian associations. In politics he 
was a Liberal and devoted himself especially to educational 
questions. Doan 'Stanley (sec above) was his third son. 

Stanley's letters, 'Bt-fore and after Waterloo '(edited'by J. H. Adeane 
and M. Grenfell, 1907), are full of interestdo students of Napoleonic 
history. 

STANLEY, Sm HENRY MOfRTOH (1840-1904). British 
explorer of Africa, discoverer of the course of -the -Congo, was 
born at Denbigh, Wales, on the 10th of June i840'.i His parents 
were named Rowlands or Rollaitt, and his father, who died in 
1843, -was the son of a small farmer. John Rowlands, by which 
nfimc'Stanley was baptized, was brongrft'up first by hw maternhl 
grandfather, and after his death was boWdCd out by his mother’s 
brothers at half a crown a week. In 1847 he was taken'to'the St 
Asaph Union workhouse, Wbetehe was noted fortiis activity and 
Intdligcnce. The schoolmast<tf at the'workhouse, James Francis 
(who eventually died m a madhouse), was a tyrant of the ^uwrs 
type, and in'MayrSsfi, Rowlands, after giving Francis a thrashing, 
ran away from school. He sought out 'his paternal gra'ndfather— 
a weH-tp-do farmer—vtho rrfused to he^'him. A cousin, hdwev*, 
who was master of a national school at Brynford, took him in 
as a pnpil teacher. But withm a' yedr h* was serit to Livefpool, 
Where he lived with an uncle who was iastrtftenesfl cireumstances. 
Tho'fed, after workhffi at a haberd^ief’s ihd then at kbutdiet's j 
shop, engaged himself as a Cabin boy bn a safling'Chip bottttd'for 
NbwiDrleins, in.whkh City be landed eaify m #839. There he 
Obtained a sltuatiop thre^ the good bfflees of a memharit, 
named H,ejfry’Mortcto StatUey, Who Subsequently adopted the; 
lad as’his son, des5gmhg '(<tf‘fe a'litebaittile bamW.' To thfe 
end ycmhg'Stantey ras he Was hencefoffc^kiwswn) was seirt to a, 
country store in Arkansas. The merchafrt Portly afterwards 
djed.Wiawmt having made further pfoytrion 'fbr his prot6«. 

When the Civil 'War broke ■out ih Staifley effiisted in the 
Confederate armyj he was taken prisoner at the battle of Shildh 
(April 1862), and after two months* experiencebf • the hardships 
bf Camp Douglas, 'Qaeago (Where the bnsottert ><# war were 
confined), he obtsunedtelease.by Cnrbllihg’fitthe Federal artiBery. 
In Jess ttaj a tnoniih.he was discharged Os inilt. In Novembw 
1862 'he returned to Liveroodl “ yeiy .^pbor, in' bad Healfti aS^ fa 
shabby ^thes,” and'raaifo.Ius wayto.Deffl%H>;^t 
away from his mothM*s door. ThiS.faeident oeepfy'MSertedlfte. 
Natural^ bf h sehsiti'vc, .i^eCtionftte.iiatur^,’ hlfacefbrth’he prac¬ 
tised strdng teK-aupprEssidn ana res»Ve. ,’Fbr a Kyefihobd'he 
took' to . sea—was wrecked’vF'Barci<iJbha---aittlI iil Ahiiust 

i864 , eril^ed in ^e United states naby,' '^bri 9 hg( tiT Wi 
anbamij!^ aUthenrieritory^hebbtafaedwqnfatiqhfoj-swMmto 
cooV^.atfdtyWa tiopetb a captohed‘tttttoiriiWMje 
w ‘Aie slhiA ai^d me® of u' bkttiery ot xen ibhs. After the, w hu, 
crossed 'ihe plains to SUi' Lake ’City, Dfaver; ' bthiar pmYs, 

a«qvjriiig«!reptttatgloaiaeayivid d«sffiptive-iwit«-far,ltha©ress. 

' r Y hi * Jf' .ft)*. nwiaity accepted' date,, but ttom j8hK>leyla' .if ufo- 

aiogfriM^ it wonlo ^pear that the yalar of fils blcth.waa tRt8f 
■ See C. RowUmds, Henry M. Stanley, p. loa. 


finrs’b'igah 'a series of liiiWnthrlfs'ih'seancK 
autumn of 1886 we hear .df'hiih'’tr«iVriUng in Aiia’Jfihdt 
^otife tqt Tiflis and Tibet;" arid as' being attacked', 'wlfh'his tWo 
companions, by brigands, robbed and ifaprisoned, the Portbsub'- 
siequchtiy paying through the Americlin' minister an Indbihnity 
for die outrage. 1 n December bf the Shme year Stanley revisited 
Denbigh and St Asaph, returning thence'to America. In 
he joined'General Hancock’s expraition the Red Ihdiafljif, 

acting as correspondent for the Mtfiotirt Hemocrat and oitttjr 
papers. His reports induced the ’New Ydrk tierald to send'him 
to accompany the British expedition bf 1867-68 aghinSt 
the emperor Theodore of Abyssinia. 'Succeeding in sending 
through the first news of the fall of ‘Magdala, Stantey attramed 
th? special attention Of the proprietOT of tYit HerdB, James 
Gordon Bennett, and received from him a roving coriimissibn. 
He went'lo Crete, then' in rebellion; in the latter part 'of '186^, 
and thence to Spain, where he arrived iti time to ivitneSp the 
scenes following the flight of Queen Isabella from Madrid!'‘ !He 
chronicled the events of the Republican rising in 1869 a^'Wg^ 
at Madrid in October of that year, when he reedved a tclegtto 
from Mr Gordon Bennett, jun., summoning hhh to Paris. 

Arrived in Paris Stanley was infdrihed that hb'Was to .^ ‘^8 
find Livingstone.* Stanley then Shared the coHnnon’ • op ihiift 
that Li'vingstone had died somewhm in CChtral'‘AfRSi,btft 
Bennett was sure he was alive and Bttmley WaS tbfind-ahdhdfe 
him to the best of his ability. The journey, which ■yva';.'tt'bfe 
kept secrA to avoid suspiejem, was to'bcgjnhext ddy. ’ Sti^gifty 
enough, though so urgent in the matter, BCnnett cttmbctra 
Stanley ■with a large number of commissions to ffilfiTbefdre'Sfe 
quest for I.ivingstone could be begun. Iri accordance With th^b 
•instructidns, Stanley went to 'Egypt ■tO 'Wirtess' thd'qt^hi^’dt 
the Suez '<^ndl in Novefaber, thence to Phifee, faid in 'Jtoluay 
2870 he artived in J^Usalem, white he'raet'Ca^ainlafterwaras 
Sit) Charles Warren. Next, by wiy of ConStantino^e/He VisifiS 
the battlefields of the (!>iinea, a'nd;passing tbroughTHfe’CaflcMiiS 
from Baku, he made an -adventurous journey acroSS Tersiit'to 
Bushire, Whence he sailed to 'Bombay. Prom' Bomheyhe'shifed 
-for Africa, reaching Zarttibat on the 6th of JatiuOry 'Hit .''' ■ 

The johme^ to thelhterior WaS belguhOn ^.sist'itf'liBttCh^ 
on the loth oi November,having ■overcome fanUrteHdllifdlfBaii^ 
ties, Stanley arrived atTHiji, t^re livii^stmie then"whs')'tWs 
young traveller freefiri^; the famous veteran with thi wdtda, 
'"'Dr 'Livingstone, T presume',? " With 'ti^fagStOh'd' Rtafifay 
navigated ,the ndtthem shores bf Tanga^ika and settled 'fbb 
questidn as to ■vthether'lhe RuSizl was m effltient or ah aflBuent— 
a point then much ddbatefj’fa connexion Wiwi the hydrogts^y 
■of the Nile basin. Leaving'Tai^jdka on the qthl-of 'Ttousffr 
1872'Stanley regained ‘ZafteibaT On the 'Vlh Of'May." ^e%8a 
acconaWlished his pu^bh, arid by'it he established hiS'rdpi^lSlfi 
as a leader 'Of ■ men arid ■an. ejsplbfbf bf great priofaiie. Hit stOiy, 
.faa^-pubiicmaWictureSque narratSvejifiw 1 'Found 
(1872), was at 'rarSt rccrived “Ih'Ldriddmrith Some'iriCredrififjT, 
'owing fa part to his conhelddn. With! Airierifcah journalism 



_ ___ 'he had tehdb'cd! "NevMhdltsa 

Stanley tecoife'that aD the ndtidps Of hit We, ahd a!B Wa thduglfti, 
Snee 187a, were str,6n|Jy cdloured'hy thC'<tii^"qf '^dse 
the whdUy unjiistifeable if;«toorts carcirolfldaDcm uistt theti.' 
A.serira of public lecturbs 'fa.'Erii^d arid 
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‘(iondori, skfaT 
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‘In .*873, M ;^ar .eprresponderit: <i, tte he 
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tl^e itiand of yteent -_^__ 

tvks .4^ ii&d that pn'm 


„ ^ _, -je of ijvtiig^M,sbnfei^ 

^leut fa negOtlaqopa ipr aeliiduig .Stanli^'agiuh to Alki^ 

: ?.Fnnrie«aiy,:fa NfweaabwIMSi^taahy.fauljbaiRiaontdo 

on ms way home. Staiuey got as lar as Auen when he was reca 
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time to detennine geognphical problems left unsolved by 
the deaths of Livingstone and Speke, and the discovery by 
Sir Samuel Baker of Albert NyMsa, a lake then reputed to extend 
illimitably in a southerly direction. Finally, Sir Edward Lawson 
(afterwards Lord Burnham), the editor and proprietor of the 
Daily Telegra^, to whom Stanley had communicated hk 
desires, and Sir Edwin Arnold of that journal, induced Mr 
Gordon Bennett to join them in raising a fund for an Ar^lo- 
American expedition under Stanley’s command. This expedi¬ 
tion lasted from October 1874 to August 1877 and accomplished 
more than any other single exploring expedition in Africa. 
Politically, also, the journey had momentous consequences; 
it led directly to the foundation of the Congo State and to the 
partition of the hitherto unappropriated regions of Africa between 
the states of western Europe. Stanley started from the east 
coast and reached the ocean again at the mouth of the Congo, 
having demonstrated the identity of that river with Livingstone’s 
Lualaba by navigating its course from Nyangwe—the point at 
which both Livingstone and Lovett Cameron had turned aside. 
This wonderful achievement was accomplished in the face of 
difficulties so great that they could have been overcome only by 
such a man os Stanley proved himself to be—a man of inflexible 
will, who having conceived a vast design carried it to its conclu¬ 
sion regardless of any obstacles, sparing neither himself nor his 
associates and, if opposed, prepared to shed blood to attain his 
object. Of the three white men who accompanied him all died 
during the journey; Stanley himself was prematurely aged. 
The discovery of the course of the Congo, though the greatest, 
was but one of many geographical problems solved during this 
memorable expedition. The part played by the Kagera in the 
Nile system, the unity and approximate area of Victoria Nyanza, 
the true lei^h and area of 'Tanganyika and the whereabouts of 
its outlet, and the discovery of a new lake, Dweru, which at the 
time Stanlqr believed to be a branch of Albert Nyanza, are some 
of the other discoveries made by Stanley at this time. The 
story of the expedition was given at length in Through the Dark 
CmttinerU (London, 1878). Stanly’s letters from Uganda and 
his call for missionaries to go to the court of Mtesa met with an 
immediate response and proved the first step in bringing the 
region of the Nile sources under the protection of Great Britain. 
Important as was this result of his journey it was eclipsed by the 
events which followed his revelation of the Congo as a magnificent 
waterway piercing the very heart of Africa. Of the commercial 
possibilities of the region he had made known Stanley was well 
aware. The one.other man who at once grasped the situation 
was Leopold II., king of the Belgians, who sent commissioners 
to intercept Stanley at If arseilles, when he was on his way back 
to England, with proposals to return to the Congo, proposals 
which Stanley, much needing rest, put aside for the time. Ap¬ 
proached again in the summer of 1878 Stanley lent a more favour¬ 
able ear to Leopold’s suggestions. Efforts made by the explorer 
in the autumn to arouse British merchants to the importance of 
the Congo basin were unavailing, and in November Stanley went 
to Mussels and committed himself to the schemes of the king of 
the Belgians. A Canute titudes iu Haul Congo was formed and 
Stanley was entrusted with the leadership of the new expedition, 
which was, in his own words, “ to prove that the Coi^o natives 
were susceptible of civilization and that the Congo basin was ri^ 
enough to repay explokatton.” Stanley reached the Congo in 
August 1S70. and the work^ accomplished there in the eaisuing 
five years ebabled the Oj^itVwhich had meantime changed its 
.name to that of Associ^on infernotionalf du Congo, to obtain 
Ihe recognition of,America and Euro^ to ifs transformation into 
an indepenctewf^te ("'The Congo Free State ”) under the 
jsbvcreignty 'of Leopold. Staley described his labours in 
the potm and the^toundin^of its, tfeg^. Slitis (Ijondon, 1885)1 A 
bo<^ iriuch throws valuabil’^ht on .th^.JMUWier in which the, 
prOw(Sps of that enterpjfise set to work,,and the object at tvhich, 
from, out beginning, they^^ed. For political aspects of 
this questibn seb AmcfX ^ and Congo Fre* State. Here it 
is only necessary to iddiai^ ‘what Stanley aotuaUraccomplished 
on the Cbi^. At' thi 'outjtt' the area of his’ airtfrities was 


restricted by the enterprise of the French traveller de Brazza^ 
who, reaching Stanley Pool by a more northern route, placed— 
September and October 1880—the neighbouring districts on the 
north bank of the Congo undo’ French protection. De Brazza’s 
journey was directly inspired by Stanley’s discoveries, and thus 
early had those discoveries led to international rivalries. Not¬ 
withstanding this check Stanley, without much trouble with the 
natives, founded stations for his association along the bonks of 
the river as high up as Stanley Falls. A more difficult task was 
the making of a road through the cataract region and the carry¬ 
ing over it in sections of four small steamers, all of which were 
launched on the middle river. This road-making exploit earned 
for Stanley from the natives the name of Maiari, the 
rock-breaker, the all-powerful—a fit description of the man 
who allowed no obstacles to turn him from the achievement 
of his purpose. 

Stanley returned to Europe in the middle of 1884 and attended 
the Berlin Conference of 1884-1885, which dealt with African 
affairs, acting as technical adviser of the American plenipoten¬ 
tiaries. While in Germany be lectured in various cities on the 
benefits which would result from the opening up of Central 
Africa, and found the Germans more alive than the British to the 
great interests at stake. The revelation of what the Association 
internationale had ifone intensified the struggle among tl» 
powers for the possession of African territoiy. Stanley did not 
return to the Congo on the recognition of the Free State but took 
up his residence m London. With James F. Hatton, a leading 
Manchester merchant, he promoted the Royal Congo Railway 
Company to connect Stanley Pool with the lower river, but the 
scheme at the time came to nought, partly owing to the indiffe¬ 
rence of English capitalists and partly in consequence of a clause 
inimical to British interests in the charter which King Leopold 
proposed to grant the company. 

’Though still an American citizen Stanley’s interests and ambtr' 
tions were becoming distinctly British, his sympathies in that 
direction being joined to a personal loyalty to the king of the 
Belgians.* A desire to serve both parties was one of the leading 
motives in his next African adventure. Stanley had become 
deeply interested in the schemes of Mr (afterwards Sir) William 
Ma^innon, chairman of the British India Steam Navigation Com¬ 
pany, for establishing a British protectorate in East Equatorial 
Africa, and it was believed that this object could be furthered 
at the same time that relief was afforded to Emin Pasha (e-e.), 
governor of the Equatorial Province of Egypt, who had been 
isolated by the Mahdist rising of 1881-1885. Stanley agtiMii 
to conduct an expedition, nominally in the service of the khedive 
of Egypt, for the relief of Emin. The major part of the funds 
needed was aipplied by a committee, of which Mackinnon was 
chairman. Instead of choosing the duect route via Zaiunbar or 
Mombasa, Stanley decided to go ^ way of the Congo, as thereby 
he would be abte to render services to the infant Congo Stat^ 
then encountering great difficulties with the ZanziJ^ Arabs 
estaWished on the upper Congo. Stanley left Europe in January 
1887 and at Zanzibar entered into an agreement with Tippoo 
Tib, the chief of the Congo Arabs, appointing him governor 
of Stanley Falls station on behalf of the Cc^o State, and 
making another arra^ment with him to supply carriers for the 
Emin relief expedition. Stanley and Tippoo Tib travelled 
together up the Qingo as far a^ Bangala, reached on the 30th of 
Thence Tippoo Tib went on to Stanley Falls ajid Stanley 
prepared for a joum^ to Al|jer.t Nyanza, wpere he expected to 
me^ temin. On the isth June Yambuya, on the lower 
Aruwimi, was reacheti, «nri here Stonley left his rear-guard 
under coropiand of Major E. M. Baritelot and Mr J, S. J^uneson. 
On the zSth Stanley and the.adswofeguard started for Albert 
Nyanza, “and untfl the jtli of December, for 160 days, Aa 
maflchedthrough the forest, btiish!^ jungle, without: ever haviqg 
seen a hit of greensward of size of a eptta^ cha^b^ floor.- 
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Nothing but miles end miles, endless miles of fonst.” Starva¬ 
tion, fever, the hostility of the tribes, were dt^y incidents of this 
terr^ maEch, during which Stanley lost nearly 50 % of his men. 
On the 13th of December Albert Nyanza was reached, and after 
some delay communication was opened with £min, who came 
down the lake bom the Nile in a steamer, the two dsiefs meeting 
on the 39th of April 1888. Disquieted the non-arrival of his 
rearguard, Stanley retraced his steps, and on the 17th of August, 
a short distance above Yambuya, found that Tippoo Tib had 
broken faith, that Barttelot had been murdered, that Jameson 
(who soon afterwards died of fever) was absent at Stanley Fcdls, 
and that only one European, William Bonny, was left in the 
camp. Collecting those who survived of the rearguard Stanley 
for the third time traversed the primeval forest, and in January 
1889 all that was left of the expedition was assembled at Albert 
Nyanza. Of 646 men with whom he entered the Congo, but 
346 remained. In April the return journey to Zanzibar by way 
of UgMda was begun, Emin reluctantly accompanying Stanley. 
On this homeward journey Stanley discovered Ruwenzori (the 
Mountains of the Moon), traced the course of the Semlild 
River, discovered Albert Edward Nyanza and the great south¬ 
western gulf of Victoria Nyanza. During his stay in the Congo 
forests he had also obtained much information concerning the 
pygmy tribes. As to the political results of the expedition, 
Stanley’s proposals to Emin to hold the Equatorial Province for 
the Congo State or to move nearer Victoria Nyanza and enter 
the servKe of Mackinnon’s British East Africa Company had not 
been accepted, but he concluded agreements with various chiefs 
in the lake regions in favour of Great Britain, agreements which 
were handed over to the East Africa Company. Zanzibar was 
reached on the 6th of December 1889 and the expedition was at 
an end. Stanley’s account of it, In Darkest Africa, was published 
(in six languages) in 1890. 

Returning to England, Stanley was received with much 
honour, among the many distinctions conferred upon him being 
the degrees of D.CL. from Oxford and of LL.D. from Cambridge 
and from Edinburgh. On the 13th of July 1890 he married a 
lady whose graceful work as an artist was well known. Miss 
Dorothy Tennant, second daughtm: of Mr Charles Termant, 
sometime M.P. for St Albans. Lter in the year he visited the 
United States, where he made a pilgrimage to the places where 
his youth had been spent, and in 1891-1893 went to Australia 
and New Zealand on lecturing tours. On his return be was 
renaturalized as a British subject, and—at the solicitation of 
his wife—he stood at the general election in the summer of 1893 
as candidate for North Lambeth in the Liberal Unionist intenst, 
being defeated by a small majority. In 1895 
the same constituency and was elected, but he had no liking {or 
parliamentwy life, and (being also in iU-healtb) he did not seek 
re-election in 1900. In 1895 Stanley puUished My Eariyrrawir 
and Adventures in America and Asia, m which he i^ld the story 
of his experiences with the Red Indians and of his eastern journey 
of 1869^1870. In 1897 Stanley paid his last vdsit to Africa. Ife 
to tlic Cftpcftstlic ffucstof ttift Cntish SotithAfricft Coinpftny^ 
spoke at the opening of the raflway from the Cilpe to Bulawajro, 
(Visited the Victoria Falls of the i6unbezi and l^.an interview 
with President Kruger, of whom he gives a charaetOTstic pen- 
picture. One result of this journey was Thrmnh South Africa 
<j^), the last .of his published works. In 1899 in recognition 
of his services in Africa he was made a Knight Grand; Cross of 
the Bath. The last few years of bis life were spent, mainly in 
retiremient on a small estate he had. putchaaed. Furze Kill,inear 
^bright. lie died at his London resj^noeinRichmond Terrace, 
Whitehall, on the loth of May 1904. After a service iq, West¬ 
minster, ..^bey he wasiburied BtiPirbri^ on,the iTtb of May- 
^is Wiidow,iLady Stanley, afterwards married “» 

Mewy Curtis,1FJLC.S, By.Sw Kenry Sfanley ^ had ason^ 
Xlem^bora>i89i&', . ■> 

: In geographicid discoveries Stanley accomi^hed morei than 
any other extdoier of Africa, with which oontinent hi* name is 
inl^laldyioonoacted. NiotwithstaiMhng his hequentiqsnfliets 
a9$ ne|Kro9aii^h« imssimiKl mmetmoidini^ 


the power of managing native races; he was absolutely iearkss 
and ever ready to sacrifice either himself or others to achieve his 
object. His broks differ widely from the ordiiuiry books of travel. 
Stanley had a gift of dramatic narrative, and his power of 
portraiture wes remarkable. Ciuiously, the least successful of 
bis works was the only one which he cast in the form of fiction,’ 
My KaMu, Prince, King and Slave. Another volume from his 
pen. My Dark Cem^nions and Aeir Strange Stories (1893), isj 
a valuable contribution to folklore. | 

The Autobiography of Sir Henry Morion Stanley, ed. by his wife, 
Dorothy Stanley, appeared in 1909. Henry M. Stanleyi the Story of 
his Life . . . (London, n.d. [1873}), by C. SoWiaadt, contains,! 
notwithstanding many inaccimcieB, valuable infonnation ./oooceni- 
ing his family and early career. The following bootis may also be 
consulted: Mrs J. S. Jameson, Story of the Rear Column of the 
Emin Pasha Rsltef Expedition (i8g6); W. G. Barttelot, The Life of 
Edmund Musgrave Barttelot . , . (1890); H, Brode, Tippoo Tib, the 
Story of his Carter tn Central Africa (1907). (F. R. C.) l 

STAHLEY, THOHAB (1625-1678), English poet and phild-; 
sopher, son of Sir Thomas Stanley nf Cumberlow, in Herts, was, 
bom in 1635. His mother, Mary Hammond, was the cousin of 
Richard Lovelace, and Stanley was educated in companv with 
the son of Edward Fairfax, the translator of Tasso. lie pro-; 
ceeded to Cambridge in 1637, in his thirteenth yeaf, as a gentle-' 
man commoner of Pembroke'Hall. In 1641 he took bfr M.A. 
degree, but seems by that time to have proceeded to Oxford. He 
was wealthy, mamra early, and travelled much on thd Contmbbt. 
He was the friend and companion, and at need the faei|^, 6f 
many poets, and was hinrielf both a writer and a translator of 
verse. His Poems appeared in 1647; his Ettropa, Cttpid Crucified, 
Venus Vigils, in 1649; hisAieroraandthePriHee,bomtim SflaniSh 
of J. Perez de Montal-van, in 1647; Oronta, the Cyprian Virgin, 
bom the Italian of G. Preti (165b); mid Anacreon; Bim-; 
Moschus ; Kisses by Secundus ... a volume of translations, in 
1651. Stanley’s most serious Work in life, however, was his 
History of Philosophy, which appeared in three successive 
volumes between 1655 artd 1661. A fourth volume (x66a), 
bearing the title of History of Chaldaiek Philosophy, ■was trans¬ 
lated into Latin by J. Le Oerc (Amsterdam, 16^). ’Die three 
eaklier volumes were published in an enlarged Lifrm version 1 ^ 
Godfrey Cffeorius (Le^ig, 1711). In 1664 Stanley pubfished in 
folio a monumentm edition of tlw text of Aeschylus. He died at 
bis lodgings in Suffolk Street, Strand, oh tte isth of April 
and was buried in the churdb of St Maltm-In^he-Firids. His 
portrait was painted by Sir Peter Lely; his wife 'was Dorothy, 
daughter and coheir Of’ Sir James Emyon, Of Flower, in North¬ 
amptonshire. Stanley is a very interesting transitionid figure 
in English literature. Bom into a lata generation than thifr Of 
Walla and Denham, he rejected their reforms, and was the last 
to cling obstinatdy to the old Jirosody and tte conventional 
forms of fani^. He is the franl^ of aO Eng^h poets in his 
preference of decadent and Alexandrine Sdiools of imagination’; 
among’ the ancients he fadmired Mosdms, ./hisaiuiU,.)amLthe 
Pertigilitm Veneris; among the modems,. Joannes Secundus, 
Gongora and Marino. The l^Usb metap^yskal school, rioaes 
in Stanley, in whom it finds its .moat delicate, ai^ autumnal 
ei^pqnent, who 'went on 'weaving bis fantastic conceits ra:(tobor- 
ately artificial mieasures fa into the days of Dtydea and Butler* 
\^en Stanley turned to prose, however,, Us taste became trans- 
{orme({- He abandpned bis d^adents ,!^ the gravest masters of 
Mehenic thought. As an elegant .Kholar of the illuminative 
order* ha secui^ a very high place indeed, throughout the second 
Ullf (d the 17th century.. .His, Hjfstmy tif ffhflosophy was 4 png 
the.princ3Md authority oni the.progress of-thorght .in.oncil^ 
Qreeceii. It took the formiqf a seties of critical biograpUes of ,tha 
philqatgil^ heginnmg vrith Tludes; .vhat. Stanley aimed ati’waa 
the providing of necessaty information, concerning those 
on .wbom the. attribute'of was<nonferred.’('riHR;||t'{iiir> 
tktularly.foll on the greatand introduces,.." not 
as a;COBUcajl divertiseinsnt.for the nada, but ns %.neceswiy 
suppbment to the life of Sponto/’ a blank vasn'tnuularioB W 
thn Cfondn of AristojAanei!.,;, iBandey is swdtto:^ bsd* v^ 
hi|l^aginnciigion;Ofihiss«Mu^^ and madeMenf UN 





ST ANL 1 Y,YSIII&> Wl^ST ANS 


.pact’s cepbuc notet,«tilt in.manuscript (in'the British liiuseuin),, 
.'OtiOaUiinaokus. :■< ' 

_ 'SttuiUy '4 oslgi^ipoesSB, "whidi lad been OOllocted i« t 6 st, were 
unj^wtly. reprinted in Sir S, ^orton Brydges', edition ^,,150 
i.eopjej id never sipce: lus "Anacreon *’ was issued, wiih' 

the ureeK text, by Mr Bullen in 1892. His prose works'.havc 'not ' 


been'eoUedtWl’.' 

ST^ll|iy, SJd llKlUU^' English sblilier and 

traitor, was the eldest son of^Sir Row%d Stanley (d. 1612) of 
Hooton, Cheshire, a member of the famous family of that name. 

volunteer dh^er t(ie duke of , Alva he gained his earliest 
iPiht^ experiences in the service of Spain; then about 1570 
he joined the En^sh forces in Ireland, where he remained for 
■fifteen years, beii^g’knighted by Sir 'William Drijry in 
He was Very prominent in the ^eirilla warfare against flie 
Irish rebels ; he was made sheriff Of Cork, and he acted as deputy 
for Sit John Norris, the pmsideot of Mtmsler, where by 500 
executions he terrified the inhabitants “ that a raM now may 
travOl th^ whde country and imne to molest him.Having, 
saw William Camden, “ singulari fide et fortit^ine in Hfliernico 
hello roeruerat;,” h* returned to Epglaad m October 1585, 
mjidoubtedly annoyed that his services had not been more 
generously rewarded. In Heoember of this year, however, .He 
oitMsed to the Netherlands with the English forces, but almost 
as soon as he reaphed his destination he was sent to Ireland to 
collect, recruits, of wh^ he enlisted about 1400. Although 
A strong, Roman Catholip, Stanley had hitherto served Elizabeth 
loyally, but lingering in London on his return from his .Ijish 
eii^, he seems to bave entered into the schemes of the Jesuits 
Ogainst the queen, and, he was probably aware of Anthony 
Bahington’s plot Bub the_ time for more active and personal 
Hoftchery, had .not yet arrived,, and ■with his Irish levies he 
.xeachedjHolland in ,August ij86, fought gallantly at Zu^en 
apd hhlptd Sir William , Belham to seize Peventer. In spite 
of: som^remonstrapees, Stanley waf ipade governor of this town, 
beipg^Yen, extended Myvefs.hy Leicester, and his opportunity 
had now. ccane. In, Janue^ 158,7 he surrendered Deventer 
to, the Sf^iatdat ,en 4 , while most of his men entered the %ani^ 
sifvjce, he trayelled to Jl^tid to discuss the projected invasion 
nf En^Apd, his idea being, to ,make Ireland the base for this 
qnd«*1ahlng, These and subsequent plans were,ruined by the 
the Armada, hut he made several journeys to Spain, 
^ d^,imt abaqilDnf the,hope that,England might bf iavaded- 
Inrthy jntetY*ls'betw«o hh trayete h« fought under % Spanish 
flag jn ;the Nefharlapds and M .France.', Later he. became 
gov5mof:hfiMechlin,,and he died at .Ghent on the'3rd of .March 
thSfir;. Hi* descendant, Wiliam Stanley, was .created a bacopct 
ip ithe, .male Ime of the fanply becoming, extmet w^ 
Sit Joh» Stanley-Erringtop, the.jzth baronet, died in 0893., 

Bee Ki BagWcil, Maud uiulM Af Tiulms (iSoq), vat iii.; and 
h votii, , 

•HANHAMV JOSBPB British |jaintef, was 

bodKifm’Norwich; Ho'than, reeeived some; trainii^ in ait from 
Roberli LildbBxAe; the brotheniB'-law of Crome, and he also 
Visited'HoBaiid and studied'theijriotures of the Dutch masters. 

^ort Hfe<-i-he diedi wheh ha was thirty-foaf^-wai spent 
ift‘his native town, and he COnWibuted to the exhibitions of 
Norwich Society,* of'Whidi he Was a member, and also 
ecdBitoisdly showed'KiiS work In Lfindon; Most of his pictort* 
rejitWlSfit ‘toast subjects' or rfvar scenes, but he had some 
toptM^n as a portraio^nter also, and in this brtmch' Of 
fliWtiee'hSi'iidiieved loci«ly‘a* fair* measure of sOeeeSSi In hiS 
ai|ie picture; ?‘The AnffSa Water Frolic at Thorpe,^’ he cm- 
bined landscil^ wialBAkalftiri.* ‘He httained no little skfll 
as ah etcher';i>|;||l|ilife!hed‘ -sdv^ plhtes Wfuch have ' W 
donsiderabledliliNl nfferii 



. bn!r* '•o' hit ‘411 
MtiiehMte'oito.'- ’ 


(nfe-sfadMIfd; Qlrriisbi'SiliSXf tmh tin mihef:. 
eadStcM * Juriidietaon paiflite tO Cdmiwdf 


GomWall' tM'jdrodictfOn 'is* an* 
int thart^s, the tjUrMae of CSMn* 


WeW'exempt ftorn sIF.elher' jurisdictSOni flihn that dP die 
«*ihajynpdsa«,'4j*teiit a««ititqj‘!«mdj*Hfe -'(inttidito; 


The tin-mintogindustriyof C<Wnwalhid«tittgf a»itfi«esifroin tiS 
very eatiiest times; Was alwaysiproseeuted m aocoidance with a 
particular code of' customs; the earliest ehaited'whieh emb^res 
them is'thatof;EdmBnd, ‘enrl ol Cornwall, but'the frbedom then 
^ured was nether confirmed than given for the,-first time, and 
it is imposstole to say how far these -customs of the-etannexies 
courts go back. Twenty^our stahhators were retumed for the 
whole of ComwaiU. Their meeting wa« termed-a'padicunent, 
‘and when they assembled they dsose a speaker. In earfiertimes: 
the combined tinners of Devon and Cornwall assembled oil 
Hingston Down, a tract of highland on the Cornish side of the 
Tamar, After the charter of Eud Edmund, the Cornish stan- 
nators met (apparently), at Truro; those Of Devorishire at 
Crockem' Ibr on Dartmoor. An officer was appointed by the 
duke of Cornwall or the Crown, who was lord warden Of ■die 
Binaries, and the parliaments-wore assembled by him from 
time to time, in order- to revise old or to enact new laws. The 
last Cornish stannary pariiament was held at Tnire in 175a; 
For a long-setjes^of-y^ars litlie or no business was transacted in 
itoe stonary courts; but the necessity for a court of peculiar 
jurisdict^, mbracing mines and'mining transactions of-every 
description within tile county of Cornwall having become more 
and more apparent, a ewnmittee was appointed to rqmrt on 
the subjKit, and on'act of parliament was afterwaids (1836) 
passed, suppressing the law courts of the stewards of the differ¬ 
ent stannaries, md gi-ving to the vice-warden their jurisdiction, 
brides tonfirming and enkiging the ancient- equity juris¬ 
diction of that office. By the Stannaries Act 1855 the respec¬ 
tive parliaments or stannaries courts of Cornwall mid Devon 
were consolidated. From the judgments of -tiie -vice-warden 
an appeal lay to the lord warden, and from him to the Supreme 
Court. By the Stannaries Courts Abolition Act 1896 the 
jurisdiction of the courts was transferred to the county-courts. 
■The moBt-importanticiwtoms ra8y"be brieflyJ^stated: (a) “ free 
tinners " had the ri^t to work uptm rendering the “ toll-tin,’* 
usually on&fifteenthof fhe prbduce', to the ownisr or lord of the 
«oil;(fi) therigjte of “ tin-bounding;” that is,the righted bounding 
any unappropriated waste lands, «r any several or eridosrf 
leads which had‘once been waste land, subject to i9ie custom 
and to the delivery of tan-t^l The beund was marked by 
turf or stcrie, and was about an acre in -extent. life estate 
of -a bounder- in Devonshire » real jawperty, but in GamwaB 
ia peiBOnaliproperty, 

Jbr many centuries a tax -on the tin, after smelting, was 
paid to the eaa-ls and dukes of-Comwafi. The smelted blocks 
were carried ta certain towns (liiskesud, lostvBflriei; 'Penzance, 
Trtito) to be Coined; that is, a'comer of the'blodk was Cut dff, 
and the blodt -was then stamped with'the duchy seaH as a guar¬ 
antee the quaUty. By an aict of r 858 'the anes-payaWe on 
the coinage -of tin were abrfished, ind a compensation was 
awarded to the duchy instead of themi ■ ' ' 

See T. Peawe, Lams aHi QiisUfm of the ^tannaries'fk M' CouHl^es 
of CornunU and Deaon (17*5); Balnbiidge,- Lam of metes emi Mitteralst 
Qj B. Lewis, The Staimiries 1 • Shtciy of the ErnikiA' Ti%' i/Liiut 
f Harvard EcoiiDmic„Stu<iie»," 1908), 1 

fTAmn’S, a raire mineral oonsisCing of tid^^cbppeP'and iron 
sulphide (a suljAo-staniiaite, Gu^FeSnSA contffidiilg,>i#hemplirt, 
tin a7'S, w^per *5^5- %.- It-has a metallic lustrej •and, when' 
pure, is irotoblack in colour rmdre often,, howdvet, it is bidniie- 
yellow, owing to tamisk oh to the presence of intimately id- 
mixed ohalcopyrite !’ foe this reason it Is known to min^ as 
“bBll-!!f^l-ore ”'’oriaS' "itin pyrites.” ■ -The hardness is 3^ 
and the specific gjravity ’4''4yi It usuaMy oCours ids gtamil^ 
to compact imasses,* rarely ws tayetals. Minute ciystalB frdiri 
Btflivia have been shown* to'be- tott^raud and hetoihedtal, 
like dMdeopyritie j and* to -be--terifiriaSiy twinned, giving-rise to 
pseudooubfe forms! -'-T^e'.SiktorBi'has been leaind-ih'a' fidthbey 
of Cornish tm mines, and was formerly worked’to'g-'ii^^S 
extent as an -bto.' 'At -ZitulWBld in' BohMikit-ebtorir'. with 
blende and-galena, and ihiSBaiiVia with wilder om: *-<.‘‘f''(£.» Jv s.V"* 
’sUvun.ithe-capittl ttfiihe-ewtetd'i&if (or’NMwaia^jW'lhk 
Swiiricatnon‘tif 4 ]taieiura^^ Mkeds/imtdPfitohiiea^ 





STANSBEfcB4^m?ANTOH,c^E. C. 


-height <5? 1493 ft- above the sea-level on a plain Ht'thehtAth 
foot of the conical Stanserhom (6238 ft.). It is; by felectrio 
railway, about 2 m. from Stansstad, its port on the south’ shdre 
of the^l^e of Lucerne, and 12 m. from Engelberg (with its great 
Benedictine fnoriastery, founded about irso), now a ttluch- 
freqwented 'summer resort, while there is also an elfertrie Taili 
■way from' Stans up-the’Stanserhom. In 1900 Stans had a 
population of 2798, all German-speaking and ' RonWmistS. 
Stans was the home of the Wmkelried family (?.a.) and has a 
modem' mbhifmeht to the memory of Arnold von Wirifcelricd, 
.the legendary hero of tho battle of Sempach (1386). In '148'! tt« 
holy Nicholas von der I'liie composed at Stans by his advice 
the strife between the Confederates, while in 1798 many pfei^ns 
were massacred here by the French, (W. A. B. C.) 

STANSFELD, SIR JAMBS (1820-1898), English politiraan, 
was bom at Moorlands, Halifax, on the 5th of October 1820, 
the son of Janies Stansfeld, a county-court judge. Educated 
at University College, London, he was called to the bar in 1849. 
In 1847 he was introduced through his father-indaw, W. H. 
Ashurst, to Maazini, with whom he formed a close friendship. 
In 1859 he was returned to parliament as Radical member for 
Halifax, which town he continued to represent for over thirty- 
six years. He voted consistently on the Radical side, but his 
diief energies were devoted to promoting the cause of Italian 
unity. He was selected by Garibaldi as his adviser when the 
Italian patriot visited England in 1862. In 1863 he moved 
in the Hou.se of Commons a resolution of sympathy with the 
Poles, and two months later was made a junior lord of the 
admiralty. In 1864, as the result of charges made against him 
by the FVench authorities, in connexion with Greco’s coni^iracy 
against Napoleon III., Disraeli, in the House d Commons, 
accused him of being “ in correspondence with the assassins 
of Europe.” Stansfeld was vigorously defended by Bright 
and Fortter, and his explanation was accepted as quite satis¬ 
factory by Palmerston. Nevertheless be only escaped a vote 
of censitte by ten votes, and accordingly resigned ofFide, In 
1865 he Was re-elected for Halifax, and in 1866 became Undet- 
secretary of state fof India. In the first Gladstone' admin¬ 
istration ho held a variety of public offices, finally becoming, 
in 1871, -the first president of the local government board: 
Tbe remainder of his life was mainly spent in’ endenvocuing to 
secure the r^eal of the Contagious Diseases Acts, end in 18W 
tliis object was'attained. In the same year Stansfeld again 
became president of the local government boardl He died 
on the T7tb of February *898. '' , „ ^ ,, . „ 

BTAHTCm, EDWIN 1PMASTER8 (ieT4-r8«9), American 
Stktesmafi, WaS born at Steubenville, (Miio, on the iptH bf 
December 1814. He attended Kenyon College at Ghmbler; 
Ohio, from 1831 to 1833, was admitted^:© the bstr'm Wj6,%as 
prosecuting attorney of Harrison county in 1837^1859; ahd 
pracused in Cadiz, O;, tmtil 1839, when he retomed to 
Benville; Tn 1847 he removed' to Pittsburg, Pennsylvania, 
nvbere he tobk n leading place at the bar. One of his most 
femous ‘bases was ttot of The State ef Pennsfiifia vi m 
Wheding ani BelmoHt Bridie Cam-pany m wmeh, 

as coun^fdr the state, he invoked siiccessfiiliy;TO'ei md' tf ’ t he 
Fedtraligovemment in preventing the construction of a'brl’dge 
over the Ohio River at Wheelir®, Virginia (now West Virgima)^ 
on the grbund that the structure would interfere-with ^e mvei 
Ration 6f that stteam by ciriiens of Pennsylvania, ffis 
SractW befo^'the United States Supreme Court tteuied hteto 
remove! to Washh^on ih r 85 ^- r8j8 he WHs' 

Cilifbrme by the United States , attorney-general aa Sp^ 
Federal agent for the setdement of land claims, mitf he si^d^ 
in brtaKm} Up a conspiracy by whith the fovanimenf would 
Kkve bben^frauded m vast tracts of land'df ato<*C inestimalfie 
vabe. Before' the Civil' War Stanton was' a' DerhedrW, oppbsed 
to ^ery, but a firm defender of the constitartiOTiinrrigl^' df 
the 's&vMfoldew; Mid 

i>atty"hfe theB 'hated tod' distriisted.' iw'the rewga^tsoA 
df Kesidfertt' Btobhahan’S cs^net in i8fe SttotOiTbecalW 
attbthey^eittoai'tod 'he 'diti 'Wtet'he'couhi W SCHSnj^-tM 


Weak policy of the presideiit-in the la.st TnbntiiS Of 'his admift 
istration. Although he had' often violently'"de^ifrlcrt 
President Lincoln, the latter' thought he sai#' in'mrfMh 
a good war minister, and' iri^ January r862 invited' 'him 
into his cabinet. In hiS admknstlration of the wair of&e 
Stanton was ■vigorous, ri^di Bnd''often'haMi, and his petempl- 
-tory manner, in speech and correSpondetme, was the cuu* 
of considerable friction between the war'department tod thi 
'genfrals, one of the 'last aftd most conspicuous instances being 
his controversy with General Sherman b-ver the terms bf 
surrender granted'to J. E. Johnston's army. Blit he removed a 
horde of fraudulent contractors, ki^ the armies in thfe'field 
well equipped, and infused energy into procrastinating g^ralk 
Not the least of his achievements was the'peaceable'tiisbtotB- 
ment of 800,000 soldiers at the end of the war. Rfeffiaming 
in the cabinet of President Andrew Johnson, Stanton-'exertea 
all his energies toward thwarting thc-policia d that exfecutiVI^ 
especially those related to* the neconSttuctiott of the sbUtherfi 
states. He expressed' disapproval of the Tenure of OflSbe 
Act, making the consent of the Senate necessary fbr'the rernovri 
of Civil officers, and drafted' the'supplementeiry act oh reebn- 
struction, pa.ssed over the president’s veto •on-thc' rgth' of Jidy 
1867. Stanton was finally asked’ to rtogn} and' o« His 
refusal to do so the president suspended Him (.Aug. from 
office and appointed General Grant (who had' disa^ro’vwd of 
the secretary’s removal) secretary ad interim^ When'' 'the 
Senate, however, under the terms of the Tenure of 'OfEi* Afet, 
refused (Jan. 13, i8fi8) to ebneur in the suspensioni Gttot 
left the office and Stanton returned to his duties. ^Oh 1#* 
2ist of- February 1868 J<mnson appointed' Genera! EbreBiio 
Thomas secretary bf war ad inlerim, and ordered Stantoh' t» 
vacate, but on the same day- the Senate''uphdd'St)ahtonj and 
by Way of reply the secretary made oath to a complaint against 
Thomas for violating ■ the 'Tenure of Office Act, and inx<eked 
military protection from General Grant, who ^aced 'Gettcnd 
E. A. Carr in charge of the war department building,'wMli 
Congress came to Stanton's rescue by impeacMng the"pW# 
dent, the principal article of impeachm«it ’beiftg'the.tbased'<» 
tWe removal of Stanton (see Tohnsok, AndXxW). When the 
impeachment proceedings failed (May 26) Stasrtolti resigned 
and returned to the practice of law. In'1869-President'Geadt 
appointed him a justice of the United States'Stfpr^e'Court j 
but Iw diedbn the 84th of December, four days aftiet’nis appsoiat^- 
ment. Stanton had a' Violfent temj^t and a sharp tongue, W 
he wa.v courageous) energetic, thoroughly honest and a genuine 
patriot. , " 

' See Georce C. Goibaxa, Life mi Pd>tic Servieri'af £ 3 w^ M‘. 
Sianlan'(2 vob., Boston, 18^}, 'and Titok 'A. Flowtr,' JEArfa 
McMttstm Stanton; Tha Aatoerat of SebMon. Brnmctpatiom md 
York, .igoj). 


OTANTOH, ELIBSIBBra ®ADt -(181:^^190^),' AUrterican 
reformer, was born in Johnstown, New York, on the-i4fh ttf 
NovenAer 1815, the daughter «f Daniel Cady (177^8^), 
a Federalist member of the National House of RepreseritArivM 
in 1815-1817 and a justice of the supreme court of New YorK 
state in ^847-1855. She was educated at'the'JbhwMwwn 
Academy and at the Troy Female Seminary (now the Emma 
Willatd School), where she graduated' in 183BI 'ln< T84o‘»he 
married Henry Brewster Stanton (■t8os-‘t887))'«'lawyef tod 
jounialiet, vsho hhd been a ptwnitoHt aWkionist smee his 
student days (1832-1834)-iH' Lone-Theologieal Semmary, tod 
who todc her on a wedding journey to Londoni where he was a 
delegate-to' the World’s Atfti-Slavery Cenvewtion. 
menroet of'^e New York .senate itt iSsorifisf , was dne pf'^ 
fbupia^ ofitkie Republican .partyiia New York, arai frPPt Mto 
until.,his dealh was on the itafi of the New. York 
Stambn, who had become intiatody'acqttdnted to IkwAmvwh 
Mrs Lucretia Mott, one of the women delegate baned frmthe 
trttS^'rert«mvetttidn,'elevo 4 ed' herself totWe oauat aPwmaen s 

! rights!'' She did ttoiAhV tto.drM!atito'of pef*titott''tbe^^ 
f&Bt^ln'NewYaik'totSkS'crf'algwgiv^mtlrtied'wo^ 

■pWpk<QPri^ts';tod iiK'tie'litoe yettf'bM i^e e^'Mfd'toth of 
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June in Seneca Falli (9.V.), whither the Stantons had removed 
in 1847 from Boston, was held, chiefly undra’ the leadership of 
Ifo Mott and Mrs Stanton, the first Woman’s Rights Con¬ 
vention. She spoke before the New York legislature on the 
rights of married women in 1854 and on drunkenness as a ground 
for divorce in i860, and for twenty-five years she annually 
addressed a committee of Congress urging an amendment to 
the Federal constitution giving certain privileges to women. 
With Parker Pillsbury (1809-1898) she edited in 1867-1870 
The RtvoliUion, a radical newspaper, which in 1870 was con¬ 
solidated with the Christian Enquirer. To the Woman's Tribune 
she made important contributions, publishing in it serially 
parts of the Woman's Bible (1895), 'which she and others pre¬ 
pared, and her personal reminiscences, published in 1898 
as Eighty Years and More. With Susan B. Anthony and 
Mathilda J(»lyn Gage she wrote The History of Woman Suf- 
frage (3 vois., 1880-1886). She was president of the National 
Woman Suffrage Association in 1865-1890, Her daughter, 
Harriot Stanton Blatch (1856- ), also became prominent as 

a worker for woman’s suffrage. 

STAMTHOaST, BICHABD (1547-1618), English translator 
of Virgil, was born in Dublin in 1547. His father was recorder 
of the city, and Speaker of the Irish House of Commons in 
1557, 1560 and 1568. Richard was sent in 1563 to University 
College, Oxford, and took his degree five years later. At 
Oxford he became intimate with Edmund Campian. After 
leaving the university he studied law at Fumiv^’s Inn and 
Lincoln’s Inn. He ccmtributed in 1557 to Holinshed’s Chroni¬ 
cles “ a playne and perfecte description ” of Ireland, and a 
history of the country during the reign of Henry VIII., which 
were severely criticized in Barnabe Rich’s New Description 
of Ireland (1610) as a misrepresentation of Irish affairs written 
from the English standpoint. After the death of his wife, Janet 
Bamewall, in 1579, Stanyhurst went to the Netherlands. After 
his second marriage, which took place before 1585, with Helen 
Copley, he became active in the Catholic cause. He spent some 
time in Spain, ostensibly practising as a physician, but his 
real business seems to have been to keep Philip II. informed of 
the state of Catholic interest in England. After his wife’s death 
in i6o 3 he took holy orders, and became chaplain to the arch¬ 
duke Albert in the Netherlands. He never returned to England, 
and died at Brussels, according to Wood, in 1618. He trans¬ 
lated into English The First Foure Bookes of Virgil his Aeneis 

S iiden, 1582), to give practical proof of the feasibility of 
brief Harvey’s theory that classical rules of prosody could 
be successfully applied to English poetry. The translation is 
an unconscious burlesque of &e original in a jargon arranged 
in sdiat the writer called hexameters. Thomas Nashe in his 
preface to Greene’s Menaphon ridiculed this performance as 
his “ heroicall poetrie, infired ■ . > with an hexameter furie 
. . . a patteme whereof I will propounde to your judge¬ 
ments. . . • 

Then did he make heaven’s vault to rebounde, with rounce robble 
bobble 

Of ruffe rafie roaring, with thwick thwack thurlery bonneing." 

This is a parody, but not a very extravagant one, of 
Stanyburst’s vocabulary and metrical methods. in 
His son, William Stanyhurst (1602-1663), was a voluminous 
writer of Latin religious works, one of which, Dei immortalis 
in corpore morlali patientis kistoria, was widely popular, and 
was traqMated into many languages. 

Only copies of the original Leiden edition of Stanyhurst’s 
translation of Virgil are known to be in existence. In this edition 
bis orthographical cranks are preserved. A rimrint in 158^ by Henry 
Bynneman tornu the basis of J. Maidmente edition (Edinburgh, 
B36), and of PrMessor E. Arber’s reprint (1880), whi^ contains 
' I excelleat iatiWIuctitn. Staaybunt’s latin works include 
• rebue in Jfibsmia testis (Asrtiweip, 1584) and lalife of St Batriak 
. ,''1 

JARZA (Low Lat ftantia, Ital. siantia or stansa), properly 
withwat er stmy tap bmae, the term being hence adop^ 
tansy ;purposes> to ^ote a complete section, of recurrent 
ip A Stai^ is,a strode of two ot xaon lloaa, 


usually rhyming, but always recurrii^, the idea of fixed re¬ 
petition of form being essential to it. At the close of the 
i6th century the word stanza began to be used with an ad¬ 
jective to designate a particular species, as the “ Spenserian 
stanza,” because Spenser had invented that nine-lined form 
for his Faerie Queen; or “ Ariosto’s stanza ” as Drayton de¬ 
scribed what is now known as ottava rima, because Ariosto had 
written prominently in it. By “stanzaic law” is meant the 
law which regulates the form and succession of stanzas. The 
stanza is a modem development of the strophe of the ancients, 
modified by the requirements of rhyme, (See Verse; Strophe ; 
Spenserian Stanza.) 

STAPLE, a word which has had a curious and interesting 
development of meaning. The 0 . Eng. stafnd meant a prop or 
support, and is to be referred to the root seen in “step,” 
“stamp,” &c.; the meaning is also seen in the cognate Du. 
stapd, stocks, pile, Ger. Staffel, step of a ladder, &c. The 
application, in current usage, of the word to a loop of wire or 
metal with two sharpened points used to fix a pin or bolt, or to 
fasten wire, &c., to wood, preserves the original sense. A special 
development in Low German of stapel gave the meaning of an 
orderly arranged heap of goods or stores, hence a store-house in 
which goods were arranged in a settled order, the idea of firmness 
or stability being that which mns through the changes of meaning 
to which the word lias been subjected. This Low German word 
and sense was adapted in Old French as estaple, mod. etape, and 
applied to an established market or town, particularly to one 
which was the centre of the trade in some specific commodity. 
Thence the word has in modem usage been transferred to a 
principal or chief commodity or article of consumption. 

In English economic history the term “ staple ” was applied 
to those towns which were appointed by the king as the centres 
for the trade of the company of the merchants of the staple. 
These merchants had a monopoly in the purchase and export 
of the staple commodities of England, viz. wool, woolfels, 
leather, tin and lead. The merchants of the staple were the 
origin of all English trading companies. The trade of the staple 
towns was under the management of a mayor and constabtes, 
sometimes appointed by the merchants themselves, sometimes 
by the mayor of the town and sometimes by the king himself. 
W. Stubbs (Const. Hist. vol. ii.) dates the growth of the system 
from the reign of Edward I. The monopolies of Ae staple 
were from time to time abolished and restored, but they were 
consolidated by a statute of 1353, the number and place of the 
staples being fixed, the custom declared, and the rights and 
privileges of the merchants confirmed. (See C. Gross, Gild 
Merchants ; W. Cunningham, Growth of English Istdust^ and 
Commerce.) 

STAPLEDOX, WALTER DE (1361-1336), EngUsh bishop, 
was bom at Aimery in North Devon on the ist of February 
1361. He became professor of canon law at Oxford and 
chaplain to Pope Qement V., and in 1307 was chosen bishop of 
Exeter. He went on errands to France for both Edward 1 . 
and Edward II., and attended the councib and parliaments of 
his time. As lord high treasurer of England, an office to which 
he was appointed in 1530, the bishqi was associated in the 
popular mind with the misdeeds of Edward II., and consequently, 
after the king fled before the advancing troops of Queen Isabella, 
he was murdered in London by the mob on the 15th of October 
1336. Stapledon is famous as the founder of Exeter Collie, 
Oxford, which originated in St^ledon H^l, established in 1314 
by the bishop and his elder brother. Sir Richard Stapledon, 
a judge of the king’s bench. He also contributed very liberally 
to the rebuilding of his cathedral at Exeter. 

STAR, tbg general term for the luminous bodies seen in tl^ 
heavens; used idso by analogy for star-shaped omments (see 
Mbdal ; Orders and DecoraO^) or other objects, and figura¬ 
tively for persons of conspicuous brilliance. The word is 
common to many branchesol languages; in Teutonic tu’O fmrns. 
appear, slarre or s/qrre (cL Du. ster)) and tiem or stem (cf. 
Ger. &errt, end the Scand. slfama, stfemi, &<:.), From 
IaU itiiia wn derived Span, apd Port,. er<rsB<>»)8hd Fr. 
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The Greek is d<m>p, ajid the Sanskrit tara, for stara. The 
ultimate root is unknown, but may be connected with that 
meaning “ to strew,” and the word would thus mean the points 
of l^t scattered over the heavens. The study of the stars 
is coeval with the birth of astronomy (see Astronomy : History); 
and among the earliest civilizations bene¬ 
ficent or malevolent influences were as¬ 
signed to them (see Astrology). With 
the development of observational astro¬ 
nomy the sidereal universe was arbitrarily 
divided into areas characterized by special 
assemblages of stars; these assemblages were named asterisms 
or constellations, and each received a name suggested by 
mythological or other figures. The heavenly bodies fall into two 
classM: (i) the fixed stars, or stars proper, which retain the same 
relative position with respect to one another; and (2) the 
planets, which have motions of a distinctly individual character, 
and appear to wander among the stars proper. 

Numerous counts of the number of stars visible to the naked 
eye have been made; it is doubtful whether more than 2000 
can be seen at one time from any position on the earth. 
When a telescope is employed this number is enormously in¬ 
creased, and still mure so with the introduction of photc^aphic 
methods; with modem appliances more than a hundred million 
of these objects may be rendered perceptible. 

The recognition of stars is primarily dependent on their 
brightness or “m^nitude”; and it is clear that stars admit 
of classification on this basis. This was attempted 
by Ptolemy, who termed the brightest stars ” of the 
atfb§Sun. magnitude,” and the progressively fainter 
stars of progressively greater magnitude. Ptolemy’s 
classification has been adopted as the basis of the more exactly 
quantitative modem system. In this system one star is defined 
to be unit magnitude higher than another if its light is less in 
the ratio i; 2*512. This ratio is adopted so that a diflerence 
of five magnitudes may correspond to a li^t-ratio of 1:100. 
This subject is treated in the article Photometry, Celestial. 
Tile faintest stars visible to the naked eye on dear nights are 
of about the sbeth magnitude; excqitiondly keen, weU-trained 
eyes and dear moonless nights arc necessary for the perception 
of stars of the seventh magnitude. According to E. Heis 
the numbers and magnitudes of stars between the north pole 
mid a cirde 35“ south of the equator are:— 


ist mag. 

and mag. 

3rd mag. 

4th mag. 

5th mag. 

6th mag. 

M 

48 

152 

313 

854 

2010 


From the value of the light-ratio we can construct a table 
showing the number of stars of each magnitude which would 
together give as much light as a first magnitude star, viz.:— 


xst mag. 

2nd mag. 

3rd mag. 14th mag. 

5tb mag. 

Cthmag. 

I 


6 1 16 

40 

100 


Comparing these ^res with the numbers of stars of each 
magnitude we notice that the total light emitted by all the 
stars of a given magnitude is fairly constant. 

FOn'flWe 5farr.—Although the majority of the stars are 
unchanging in magnitude, there are many exceptions. Stars 
whose brightness fluctuates are called variable stars. The 
number of known objects of this class is being addtd to rapidly, 
and now amounts to over 4000. The systematic search maae 
at Harvard .Observatory is responsible for a large proportion 
of the recent discoveries. Many of these stara seem to vary 
quite iitegularly; the changes of ou^itude do hot recUT ill 
kny orderfy way, Others, however, are periodic, that is to ;«iy, 
the sequence cd changes is repeat^ at regular intervals, aro 
it is thus possible to imdict i^en the maximum and mimmum 
hotness will occur. Of the periodic variable' stars; the 
lengths of the p^ods range ffom 3 hours 12 minqtefi,. Wluch 
isi^;ahortesiyet 4etermi^, to610days, thelon^t.,' Wkn 
statistics of the lengths of the periods are collected, it is at once 

■;l, (■'/, : V " I • ' 


noticed that they fall into two fairly well-marked classes. The 
following table, based on S. C Chandler’s “ Third Catatogue ” 
^sironomietd Journal, vol. xvi.l, supplemented by A. W, 
Roberts’s list of southern variables (ibid. vol. xxi.), classifies 
the lengths of the periods of 330 stars. 


It will be noticed that there arc very few periods between 50 
and 150 days, that a considerable number are less than 50 days 
(actu^ly a large majority of these are less than lo days); and 
that from 150 days upwards the number of periods increases to a 
maximum at about 350 days and then diminishes. We thus 
recognize two classes of variables, of which (i) the long-period 
variables have periods ranging in general from 150 to 450 days, 
though a few are outtide these limits, and (2) the short-period 
variables have periods less than 50 days (in the majority of cases 
less than 10 days). There is some over-lapping of these two 
classes as regards length of period, and it is doubtful in which 
class some stars, whose pericxk are between 10 days and 150 days, 
should be placed; but the two classes are quite distinct physcally, 
and the variability depends on entirely different causes. 

Long-period Variables — The .best known and typical atex oi 
this class is Mira or « Ceti. This was the first varialfie star to be 
discovered, having been noticed in 159G ^ David Fabneins, who 
thought it was a new stai*' (u Nova), The varying brightness, 
ranging from the ninth to the second magnitude, was recognized 
in 1639 by John Pbocylides Holwaida, and in 1667 Ismael Bwlliau 
(1O03-16M) established a periodicity of 333 days. Although the 
periodic outbursts of light have taken place without intermission 
during the two and a Uf centuries that the star has been under 
observation, they are somewhat irregular. The different maxiraa 
differ consideraUy in brightness; thus in 1906' (the brightest maxi¬ 
mum since 1779) the second magnitude was reached, but in other 
yeara (as in 18^) it has failed to roach the fifth ma^itude. The 
minima likewise are variable, but only slightly so. Also, the period 
varies somewhat; the maxima occur sometimes early and sometimes 
late as comjpared with the mean period, but the differmice is never 
more than £>rty days. No general law has been discovert govern¬ 
ing these irregularities, 'nie change of magnitude takes pl^ 
gradually, but the rise to maximum brilliance is rather more rapid 
than the decline. Sprotroscopic observation shows that the in¬ 
creased light accompanies an actual physical change or con&gration 
in the star. The spwtrum is of the third type witn bright hydrogen 
emission lines (see below. Spectra of Stars). Stars haiwg this type 
of spectrum are always vonablo, and a large proportion (U the more 
recentWikiiCQvered long-period variables have been detect^ through 
their chancioristic spectrum^ 

X Cygni is another star of«|bis class, remarkable iot its range of 
magmtude. In its period 01 406 days it fluctuates between the 
thirteenth and the fourth magnitudes; thus at maximum it emits 
4000 times as much light as at minimum. The mean range cd 75 
long-period variables observed at Harvard (Harvard Asuu^, voL 
Ivii) was five magnitudes. Another variable, S Norjaae,* is of 
interest as having a pronounced double maximum in eacb period. 

It is natural to compare the periodic outbursts occurring in these 
stars with tiie outbursts of activity on the son, which have « pmtod 
of about eleven years. In both cases no extraneous cause can he 
assigned; the period seems to be inherent in the star itsdf and not 
to be determined by the revolution of a satellite (no variability of 
the Une-of-sight motion of Mira has been found, so that itis prolmhly 
not accompanied by any large companion). In both cases the rise 
to a maximum is more rapid than the decliue to a minimum, and in 
fact some of the minor peculiarities of the sunspot.eurve are closely 
imitated by the Ught-curves of variable stats. H. H. ‘Turner has 
analysed haimoni^y tho Ught-curves of a ,number of kmg-period v. 
variables, and has shown that when they are arranged in a natural * 
series the sun takes its place in the aeries near, but not actualty at, 
ona end. It is necessary to suppose, if tfie ualogy is to hold, that, 
the sun is brightest whmi sunspots and faculae ate most numerousii 
this is by no means unlikely. On the other band, the variations 
in the light of the eun must.he very small compared with the 
enormous tluctuatioM in the Ught of variable etars. Moreover, .the 
solar period (ii years) ie fat outgide the Umits of thoi^miads. of V 

V"—I- .. .. . .. ii> i —.wv'jiii .. 

‘ Variable stare (except those euffioiently bright to himeTeoeived 

« ]iamee) are denoted by the capital utters R to Z'ioHowed by 
use of the constellatiaa. The first nine variahlsb* rscogbixed 
in etUb oonitidlstion ace denoted by single Inttertt'after, .whick 
oombsantieBeilR,RS,dm„iaRased. 
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Period 

in 

days 

0 

to 

50 

50 

to 

loo 

xoo 

to 

150 

150 

to 

200 

200 
to ■ 
250 

250 

to 

300 

300 

to 

350 

350 

to 

400 

400 

to 

430 

450 

to 

500 

500 

to 

550 

550 

to 

600 

600 

to 

650 

Stars 

73 

8 

12 

22 

41 

45 

49 

50 

20 

6 

1 

2 

I 
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"VAriaMe*. It w ihereUae pefhaps nu^eading actually to class the 
sun’stith tliom;' but it seems highly probable that whatever cause 
produces tli* periodic outbursts of spots', and faculao on our sun 
diflers only in degree from tliat which, in stars under a difierant 
physibal cohditSdn of pressure and temperature, resiUts in the 
gigantic conflagrations which we faave>been considering. 

Short-pmi^ Vartalihs ,—Besides the shortness of the,period these 
variablea .possess other characteristics which differentiate them 
from the ilong-poriod variables. The range of variation is much 
smaller, the difference between maxunum and minimum rarely 
exceeding two magnitudes. Also the variations recur with perfect 
regularity. Thim is reason to believe that all the stars of tliis class 
are binary systems, and tliat the variations of brightness are deter¬ 
mined by the. diliercnt aspects presented by the two component 
Stars during the period of revolution. There are several well- 
marked vartetios qf'hhort-pcriod -variables; the most important are 
typified by the stem Algol, fi Lyrae, f Gemlnorum and S Cephei. 

In the AJgol variables one of the component stars is dark (that 
is to say, da^in comparison with theolbcr), and once in each revolu¬ 
tion jasspig between us and the bright component, partially Wdcs 
It. This class of variables is accordingly characterized by the fact 
that for the> greater {lurt of the period the star shines steadily -with 
its maximum brilUancy, but fades away for a short time during each 
period. The variability of Algol (0 Pcrsci) was discovered in 1783 
by. J[ohn.Goodrickc {1764-1786). but, judging from its name, which 
signifies “ the demon,' it seems possible that its pccuharitv may have 
bM known to the anoient astronomers. Algol is ordinarily of 
magnitude 2*3, but once in a period of 2^ 2o)<- 4g'*' it safieni partial 
ealjpse and fados to magnituae .yj. The duration of each eclipse is 
pj honrs. Ever since the variability of Algol was observed it was 
suspected to be due to a partial cdlipse of the star by a dark body 
nearly aS large ae itself revolving ronnd it; but tl» explanation 
remained merely a surmise until K. H. Vogel of Potsdam, by 
repeated uiBasurements of the motion of Algol in the line of sight, 
stowed that the sfcir is always receding from us before the loss of 
light «Dd an>rbaohing us afterwards. This leaves no room lor doubt 
thatea invisible companion passes between us and Algol about the 
time the diminution of light takes {dace, and so proves the correct- 
ness of the explanation. The dimensions of the Algo! system have 
been calculated, with the result that Algol appears to have a diameter 
of l,0O0,et)O’m. and its obmpanion a diameter of 830,000 m.; the 
distahCe between their centres cannot bo deduced without making 
certain doubtful assumptions, but may be about 3,000,000 m. 
When riris distance is compared with those prevailing in the 
solar systcm, it seems an extraordinarily'sraall sejiaration between 
two such Ikrge bodies; we shall, however, presently come across 
systems tn which the two components revolve almost or actually 
in coHta^. ' About 36 Algol variables were known in tgoy; the 
vatiabiss of this class are the most difficult to detect, for the short 
period of* obscuration may easily escape notice unless the star ts 
watched oonthWionsly. 

' The variabfe'sfjsr 0 Lyme, which is typical of another class, was 
also diSeot* 4 *ed by Goodricke in 1784. It differs from the Algol 
type in hailing two uhequal minima separated by two e^al maxima. 
Thiis in a period of i*'*- ss'’- from a maximum of magnitude 
^•4 It falls to' 3'9, rises again to 3-4; then falls to 4'3 Knd'returns 
to magnitude 3-4. Tlie changes taka»'place 'oontinWonSly; so that 
there is- rto'perfod of steady Ibniinosifa. The hypothesis of G. W. 
Myers {AatrophysM Journal, vol. vli.) affords it -teast a parted 
explanation m the phenomena. Two Stars are supposed to tedol've 
about one another uearly or actually in contact. In such a system 
the'tidal forces must be Very great, and under’theirinftoence a* 
stars wfll-mit be spherical, but will be elongated in the direction of 
the liile joining their centres. When the line Of centres fs at ri^Ht 
angles to oUr line of sight, the stars present to us their greatest 
appurent suifaiee, and therefore send ns the maximum light. 'This 
happeustwice'in a revolution. As the line of centres becomeS'more 
olmijne, the surface is seen more and mote foreshortened ind the 
hrilbanoy diminishes continuously. Supposing that the two stars 
are of unequal surface brilliancy, the magnitude at minimum will 
depend on which of the two' stars is the nearer to us, accordingly 
there are two unequal minima in each revolution. When the two 
efa»'«re of equal btiliianey the minima are equal; this is Ihe case 
in-vU^bies of the f Geminornm type. When «je orbits .are 
ecoMit^,' the tidal disturbance varying with the distance between 
the two fcomponents ■will probably cause changes in their absolute 
briUianoy; -the variation due to Change in the aspect of the system 
presented to us may riius be supplemented by a real intrinsic varia¬ 
tion, both) however, being regulated by theotbital motion. A Isuue 
eccentricity also produces'an unSymmotrical light variation, the 
minimum occurtiug at 'a time not midway between two maidina) 
stars of'this'ciiaMUfrer are caHed Cepheid variables, after the typical 
etar t Cephei.' 'All the beet'dctiowa short-period variables have 
been proved to be binary systems spectroscopically, and to have 
periods coneepondiag with the poiiod Of Ught variation, so that to 
tMs'eseeent the hypeiumiawe have'dssCriM ia>wmi founded.';'but 
itit'damrifnl'K Hietheiarbaileienplanatieni. i Si-iAltaoCht hasshowoi' 
that, <ofotba io ineaBbe»»f the t ttopbsl claes ftir iiritich both the 
orbite Mtd the bght-variationi axe.thcnnBghly knOyat^itha.niaxuaBBi' 
light always occurs approximately at the time when the brighter 


component is approkhing us most rapidly ; this relation, whidh 
seems to be well ewtabltshcd, is a most perpl^ng one. ■ ■ 

No hard and'fast physical distinction can be drawn betweon the 
various classca at short-period variables; as the distance.between 
the components diminishes the Algol variable merges insensibly into 
the® Lyrae type. The latter, otithe other hand, is perhaps coimVted 
by insensible gradations w^ the ordinary-simple'sfat' 'Slr 'GT'H. 
Darwin and H. Poincare have investigated the forms ;tahen up by 
rotating masses of fluid. 'W(hen the angular mojuentnm is too 
great for the usual spheroidal form to, persist, thifl gives place to an 
eiiipsoid with three unequal axes; this fS succeeded by a fi^r-sliaped 
form. The subsequent sequence of events cannot be traced with 
certainty, but it seems hkely that the pear-shaped form is succeeded 
by an hourglass-shaped fonn, which finally separates at the, neck 
into two maases of fluid. Ellipsoidal, poar-.shapi’d or hourglass- 
shaped stars would all give rise to the phenomena of a' short-period 
variable, and doubtfass examples of these intermediate forms exist. 

Certain clusters contain a remarkable number of shert-p^od 
variables. Thus the cluster Messier 5 was found at Harvasd to 
contain 185 variables out of 900 stare examined. Solon I. B^lcw, 
on examirung 63 of them, found that with min oxceptihn Uieir 
periods lay between loiv 48“' and i4'‘' sg”', and the range of varia¬ 
tion between 07 and i'4 magnitudes. Moreover, the Bghtteneves 
w^ all of a uniform type, a distinctive feature of " cluster variables ■" 
being the rapid rise to a maximum and slow decline. 

Temporary Stars or Novas .—From time to time a star, hithmto 
too faint to be noticeable, blazes out and becomes a prominent ol^ct, 
and then slowly fades into obscurity. According to Miss Agnes 
Clorke there are records of ten such stars appearing between 
J34 B.c. and A.D. 1500. Since that time nine novas have appeared, 
which have attained naked-eye visibility; and in recent years a 
number of very faint objects of the same class have b^ detected. 
The brightest star of all tliese was the famous " Tycho's star in 
Cassiopeia. It was first observed on the 6th of November 1572 by 
Wolfgang Schuler. In five days its Ught had reached tto' fiist 
magnitude, and a little later it even equalled Venus in hrilliBSoy 
and Was observed in fuU daylight. After three weeks it b^an-to 
decUoc, but the star dW not finnUy disappear until March 1574. 
" Kepler’s " nova in Opbiuchus broke out in 1604 aud attiuned .a 
brightness greater than that of Jupiter; it likewiseJ;radually waned, 
and disappeared after about fifteen months. For nearly three 
Centuries after those two remai'kable stars no nOva attained a 
briUfancy greater than that of the ordinary stars, until ill igor 
Nova Poraci appeared. This star was disooverod by T. D, Andersoo 
on the 2raj:-22nd of February, its magnitude at that lime being 
27. In the next two days it reached zero magnitude, thus bocomiag 
the brightest star in the northern heavens, but after that it rapidly 
ducraased. On the I5tfa of March it was of the fourth magnitude; 
duripg the next .three months it oscillated many timiee betweea 
magnitudes 4 and. 6, and by the end of the year it. had faded to 
tlie seventh magnitude. In July 1903 it was of the tweitth magfib 
tu<Jc, and its light has remained constant since then. In the case 
of this star there is evidoueo that the outburst must have'betia 
extremely rapid, for tiie region -where Nova Persei appeared- had 
lioon photographed- Tepflatttdly' at HatvUrd during 'February, aiW 
in particular no trace of the star was found on a plate taken oirtie 
19th Of February^ which showed eleventh magnitude stars! Th^s 
a rise of at least eight magnitudes in two days must have occurred. 

On the sist of August, six months'hftef tht discovery of Mova 
'Fersei, CcFlananaarion and £. M. Antoniadi discovened that aoehula 
surrounded it. Subsequent iibptograpjis. sboyted that-this pobgla, 
which consisted mainly ol two i'ncbmplute rings of ncbulosi^, Was 
expanding outwards at the rate of fi-opi 2' to 3' per day. T^s 
expantion continued at the same rate until the following year. 
Spectroscopic examination had already suggested prodigious veloci¬ 
ties of the order of 1000 m. per second in the gases 0! the^ atmo¬ 
sphere of the nova; but the velocity implied by this expansion of the 
nebula was unprecedented and eoaparabte 'only With the'tiriotity 
of li^t. The suggestion was made, and seems to be: the' true 
explanation, that what was actually witnessed w^s tire wave of li^t 
due to the outburst of the nova, spreading outwards with Ifa velwty 
of i86,oto m. per second, and rendering InmittOUs as it ttiaMed 
thorn the particles of a preexisting nebula,'whose ewn ligKt'Iredb^ 
too faint to be visible. 


Two possible'exmaifations. of the phenomona of temporm^, gfa» 
have been Held, w collision theory supposes that .tire outbuKt 
is the result of a collision between two stars or between a Sfar add' 
a swarm of mOtooric or nebukras matter. The etmMiOii iMory 
regards tire outburst as similar to itkO outbreak of artiVity of ailfalig-' 
pmiod variable.. Frobablyjtboilatter hypothesis-fa tire'(fae nseco 
generi^y accepted now. .There. , fa one unique star, vidu^, js ot 
special interest as occupjhng ratiier an intermediate position between 
a -nova and a lOng-period varfalfle. This fa the soifitherfi' star 
S'Aargiia taometiaes culsd.q {tarinae). Fram-iyjo untd- <s|b^ 11832. 
faaeem to havw varied iongfakfalybetwnan ^ second bnd,tfaf!fo|i||fai 

; 6 ‘ 

viiridfl 'tottiieijiidnd reyfi. It is mow'about nagnMdl >7^3; ilXkfa 
slowness both of the rise and dadme fa in great contrast with the 
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rttogrcii of a. noiva. ii Argua k sucrOundod by a nobala, the famoas 
^ Iftyholc nebala"*: ih this Beepectit resemblet Nova Persei. 

Systeni oj Stars—Oa esdmini'ng the stars telescopically, majiy 
Which ^pear single, to ihe opaided eye ate found to be composed 
of two or. more stars very close togethe*. In some 
?*“*'• cases' the ptoKimity is only apparent; one star may 
bd retdly at a vast distaiifce behind the other, but, 

beinginthesoroelineof vision, they appear clbsC;tQgether. In 
many cases, however, two or‘ more stars are really connected, 
and their distance from one another is' (from the astronomical 
standpoint) small. The evidence of this connexioh is of two 
kinds. In a number of cases measures of the relative positions 
of the two stars, continued for many years, have shown that 
they are revolving about a common centre; when this is- so 
there can be no doubt that they form a binary system, and that 
the two components move in elliptic orbits about the common 
centre of mas.s, controlled by their mutual gravitation. But 
these cases fcjrm a very small proportion of the total number 
of double stars. In many other double stars the two com¬ 
ponents have very nearly the same proper motion. Unless 
this is a mere coincidence, it implies that the two stars are nearly 
at the same distance from us, For otherwise, if they had from 
some unknown-cause the same actiuA motion, the apparent motion 
in arc would be different. We can therefore infer that the two 
stare are really comparatively close together, and, moreover, 
since they have the same proper motion, that they remain close 
together. They may thus be fairly regarded as constitutmg 
a binary sy.stcm, though the gravitational attraction between 
Komo of the Wider pairs must be very weak. 

Sever** cWuble stars were observed during the irth cratury, 
f Ursae Maioris being the -first on reoord. In t784 umstian 
published a catalogue ol all *o double stara thro taown, 
Stained 8o pairs. Between 18*5 and tUy Tf. G.^. ^truve at 
Dorpttt e*a*nined lao.ooo stars, and found jita double st^whose 
dtoSe apart didnot exceed 32'. W. S. Burnham's, 
of Dai^le^^rs (1907) contains isASS *'”'**) dwUnation 
-4i*. '0ndoubtediy a large number of these are ^y optic^ pairs, 
but mere considerations of probability show that the nuMonty must 
nhvsically conuodted. For only 88 of them has it- been p<^B 
as todteduoa a period, and at least half even of these pencrfsaro 
ve^doubtful. Tm rates of motion are so itmr that many oeatunes 

observation* are ilcodod to determine'ttiBorl^. 

The most rapid visual binary (leaving aside Gapella for fhemon^Q 
is * Eqmflei, Which oomidetosia rCvolirtira In s-yiy^. Next to rt 
SmleisCeti, period 7*4 'yoarsj and « Pegam, period-y^m. 

a list of systems With-determined penorfs giVOT to Aitton 
rSCWWreatory Suanin, No. 84) there are 20 Wrth periods Wthan 
to years, find «6 between 50 and 100 years. - • Equule^S f^ toand 
ate all eKWetnely close pairs, and can Onfy.to w^ved with 
ttomwt nowotful instrunients. ISapella, whose period it oiriy (04 
dtor^s^iseovewdl to be double 'by meanii of the specttMOOpo, 
bn? has anoe becB measured frequently as a vis^ binw atOi^- 
wich With' the best tastrumontB a star can be distio^ish^ u 
Anuhle' When the senaration of' tho two; cotaponeata is a UttJe 
^ ™ the very feW orbit* that hare to yet bwn 

daermlned lone interesting wsuit has boon arrived alt. MoSta^tto 
oriiito^ rematfcaMy eccentric eHipisjs. 

beinh '^nt ow. Thera dsi W very straang- tdaton between the 
etoewiclW nfid' the periodic a system!- In 

SortP^od'toVettogitotortvceenlricities. T^totob^nap^ 

^todly^ the visual but to the'Spocttoscbpic. Wiwriesi' tfa^, 

nox w 4.1.0.'m 4 kwiMl VirhaflM iflAVA.' OMlArallU 


ooniiitKStjon.Md therefore moving transvciedy, their ispocita?*, nre 
marged into one a iM show mthixig unusual. More uauaUy> howev^^ 
_i.P ir. a«.A;r.iArtf!tr liiminmift for itfi fiOOfttCuin w 


the^i^lute displacement of its spectral lines. 
spectfb8<ipic toaries had been discovered; a hst cn these IS 
ii the liiii obsemalory Bulletin, No, 79. Details of the calculjt^ 
.orbits of ^ spectroscopic binaries, are (given .in n 

.'Alleghanydbsirvaioryf vol. i. No. ^ Acpojrdmg lo W. w. CapipboU 

one star in.every seven examined is binary. \ 

A continuous gradation can be traced from the most 'Widely 
separated visual binaries, whoso periods are many thom^d-yeanv to 
spootrosoopic binarios, Algol and 0 Lyrao variables, whose iperiods 
are a few hours and whose components may oven be .m crattot. 
and from these to dumb-boU-shaped stars and finally to oreittare 
single stats. It is a legitimate speculation to suppose thk^tose in 
the reverse order are the stages in the evolution ofia-douhlB CIto, 
As the simple star radiates heat and contracts, it retaito its angular 
momentum;, when this U too great for the spheroidal fom. to per- 
sist, the star may ultimately separate into two pompqitontB,. ymtoh 
are driven farther anq farther apart by their nuituia tides. 
action also accounts for the progressively inctoasmg ecccntrimties 
of toe orbits, already referred to. This theory ol the genera of 
.double-stars by fission is not, however, uni-versally ^epted: W 
particular objections have been urged by T. C. Chamborlin and.F, K. 
Moulton. It is true that rotational instability, alone is opt cqm- 
. peteat to explain the separation into two comtmnen ts; bu^ theemst- 
cnce of (gravitational instability I pointed out by'J- H. 
toe princip^ difficultie s of the theory to be surmounted, vmst 
there is thus no well-defined lower limit to the dimcnsioiis qf.sygtonu 
of two stars, on toe other hand we cannot set toy suiienqr .h^ 
either to the number of stars which shall form a sysfnm. or to,the 
dimenmons of that system. No star is altogether, remoytoWW 
the attractioas of its neighbours, and tbereiare,Waes where Spmo tort 
of eonnerion seems torelate stars which are widely separatedsn 
A curious case of this, sort is that of the five sters % o, 

Ursa Major. These have proper motions which arp aimeaUaj?;!^ 
iyi amount and in directions The agreement is too close ^i.oejdiS- 
xnissed as a mere coincidoncej and it» confirmed 
agreomontof their radial motions detennined by me>spec^scope; 
and yet, seeing thatj tod CUrsae Majorie are:io, aptot, to***'^ 
stars must be disttot from each otoor at least ono-ttord of the 
tance of each from the , sun; thus the meitoers of thia.aitoitor 
group are separated by toe otoinary stellar distauccSf,§to probtoty 
each hto, neighbours, not belonging to too wstom„;vto»ch are ,Cte|Ser 
to it than the othm four stars of toe group. Further, P- Hertssptoig 
hag shown that Sirius also belongs to this same system tom-toht®* 
its- motion, notwithstanding that it U in a,*early opposite part,of 
toe ,rit». It is difficult to- understwd what snyy hO /ho copritoion 
.teraeo wididv seoarated: from the equality of thcwptotian* 




•Bpear as a oonnooting ifink bo*w*«« sh^-psi^ 
$0eatroe 1 stars ‘On the one hand arut -tshiseople douhn 

ewffl Stars on too other. Starsof thoiclass teitoiehfiieM^ 
BUmriM. tvbefrivsriables'briongs'Wiaatoreair’tons'to'varfontoto 
theoxatotioiiieasslwhea the plahe of tMorbttpi^to,n«a «^to 
sUB^^tohe'body Appears to'paa8"Ave* theatfiwitod to 
aa'seUpto. Bxcept whto the' luw of tightto gim^teular toi^he 
dWbA'w^' ort^'the'refrolutten of the tod 5 *)toeswtU tw^iii 


vMStion can be detected W 

toA?tatotatosi'toi*ciaUyi»tfcy/lito not diffinf rtaeh to 

mgMoa of. t^lSSraia ishowai/by * periodic' d^bag^ too Jinss 


tney must nave Doen w*u,wy im 

,0f multiple stars to moBtfamous w « Orioni8,,Bitv^, riaan.to 
.feBsest part'Oi the great Orion nebulat .Itconsists <n,h)iir.piwcQial 
starsiand two faint companions, From to.more compIeS ' 

systemsof tbisk»ndL,w«pa 8 sfnthB-con 8 itoatiQnof.StMT otMm. 
dusters. whichiaresystetUBof stars m,which toicompo-,, ■, . 

nents aro.very numerous. • When examinPd with aiteh(scopB,0|,power 
insufficient-to. sepatto to indi-vidual stars, a-cluster. sCTAare qxe 
a-nebula. t The''beehive cluster," Praeseiie in,Canwis 
oi an easily resolved-cluster composed of fairly bijght st^-- ^he 
great-oluster in Hercules (Messier 13), on to otortonij 
the highest tdesoopte power for its complete resolution' Wtft, 

Donbtos with improved teipscopos many more apparent nebute 
would be shown tobs clusters, but there are .certainly many wbulas 
which aniiothsrwise-eonstitnted. Many pf the clusters 
irrcgulag forms, mtor showing no weli-matked cwt^a^of._^gon4ea- 
Batioa,,or else-condensed in streams_along cerwn luw- 
hDwev«. •‘weU-mMked tyto to which many of the.ripheat.CH^ew 
bS?Srihto8re^l()& clator. Thev have a svtoWtoal. 
Sreito fhapo, toe condensation increasing rajnffiy towato toe^o. 

The HeTCulMcluster is of this form; another example, 
in-udiich over 6000 .stars have been counted, oomprised wrtoin a 
ciiule of abemt 40' diameter. These clusters, present nwto 
S^ams, Thus .Petrine, from an examination of ten ffiob^ 
ri^ten (MOluding MeaBiec 19 and m Ceatann), ban found “to 
oaae tlmfctoe stars can be separated into too 
About one-toird of to stars are between ma^todea li And * 3 , 
tad the remaining-tootoirds are between nu,^tude* *S‘i to' to 5. 
Btors of snagtotudee intermediate between 1 these too groups. Me 
S^tento^Tbaent. Thus 

Wods of'Stowsf which ,we may distinguish, to*^*l*^ to.itot,»to 
brito'toawiMeall aTOiroximately of one standaroswe.to.’to faint 
rtwanfswetor itawMJd sire and brightoem. . . . i., c. 

Tbs qaeitiott of to stabiU^ Of these clustOT fo <to 

dtMliS«^wst mm i».in:«g^ MWite to” toto 
timi*,4-.Jt*ioe*nofe8aom P»tole,haweverj to 

iiMnttoimaiielK cendtoffig,info one tofQtoimMs<i'.itird»M<fWb 

mto/boi»tfoetj wft WMftoeasinffi'in slastemgfiwm^tBweagi# 
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«voliitu>n to that which is taking place in donbie stars; the latter 
appear to be separating from a single original mass and the former 
'Condensing into one. 

Colours and Spectra of Stars .—^The br^hter stars show a 
marked variety of colour in their light, and with the aid of a 
coinn. telescope a stiU greater diversity is noticeable. It is, 
however, only the red stars that form a clearly marked 
class by themselves. For purposes of precise scientific investi¬ 
gation the study of spectra is generally more suitable than the 
va^ and unsatisfactory estimates of colour, which difier with 
dinerent ohservers. Of the first magnitude red stars Antares 
is the most deeply coloured, Betelgeux, Aldebaran and Arcturus 
being successively less conspicuoiLsIy red. Systematic study 
of red stars dates from the publication in 1866 of Schjellerup’s 
Catalogue, containing a list of s8o of them. 

The two components of donbie -stars often exhibit complementary 
coloan. As a rule contrasted colours are shown by pairs having a 
bright and a faint component which are relativoly wide apart; 

brilliant white stars fr^uontly have a blue attendant_this is 

instanced in the case of Kogulus and Rigel. That the effect is due 
to a real difference in the character of the light from the two compo¬ 
nents has been shown by spectrum analysis, but it is probably 
exaggerated by contrast. 

The occununce o^ change, either periodic or irregular, in the 
colour of individual stars, has been suspected by many obs^ers; 
but such a colour-variability is necessarily very difficult to establish! 
A possible change of colour in the case of Sirius is noteworthy. In 
modem times Sirius has always been a typical white or bluish-white 
star, but a number of classical writers refer to it ns red or fiery. There 
is perhaps room for doubt as to the precise significance of the words 
used; but the fact that Ptolemy classes Sirius with Antares, Alde- 
baian, Arcturus, Betelgeux and Procyon as “ fiery red " {Mmiioi) 
as compared with all the other bright stars which are “ yellow " 
(fdsfei) seems almost conclusive that Sirius -was then a red star. 

When examined with the spectroscope the li^t of the stars is 
found to resemble generally that of the sun. The spectrum consists 

g_ __ , of a continuous band of light crossed by a greater or 

leas number of dark absorption linos or bands. As in 
the case of the sun, this indicates an incandescent body 
which might be solid, liquid, or a not too rare gas, surrounded by 
and seen through an atmosphere of somewhat cooler gases and 
vapours; it is this cooler envelope whoso nature the spectroscope 
reveals to us, and in it the presence of many terrestrial elements 
has been detected by identifying in the spectrum their characteristic 
absorption lines. SteHar spectroscopy dates from 1862, when Sir 
William Hngmns (with a small slit-Bpoctroscope attached to an 
8-in. tdoscope) measured the positions of the dbiet lines in the 
spectra of about forty stars. In 1876 he successfully applied 
Photography to the study of the ultra-violet region of stellar spectra, 
various schemes of classification of spectra have been used. The 
earliest is that due to A. Secchi (1863-1867) who distinguished four 
“ types ’; subsequent research, whilst slightly modifjdng, has in the 
main confirmed , this classification. Secchi's Type I. or " Slrian " 
type includes inost of the bright white stars, such as Sirius, Vega, 
Kigel, Ac,; it is characterise bv strong broad hvdrnann 


or eaia'um stars form a transition between Tjrpe I. and Type II 
proper, and show the lines of calcium besides those of hydrogen! 
An important variety of Type III. spectra has been recognized, in 
which, as well as the usual absorption bands, bright emission lines 
of hydroge^ppwr; stars having this particular spectrum are always 
v^ble. Finely, a fifth type has teen added, the Wolf-Rayet 
stars; these show a spectrum crossed by the usual dark lines and 
l^ds, but showing bright emission bands of blue and yeUow 
Hu ■ u Wolf-Rayet stars are known, of which y Velorum 

is the brightest; they are confined to the region of the Milky Wav and 
the Magellanic Clouds, (See Planet.) ’ ' 

Evomon of Stars—The absence of the distinctive lines of an 
element in the spectrum does not by any moans signify that that 
element is wanting or scarce in the star. The spectroscope onlv 
yields information about the thin outer envelope of the star- and 
even here elements may be present which do not reveal themselves 
for the spectrum shown depends very greatly on the temperature 
and pressure. Stars of the different types are therefore not neces- 
sanly of different chemical constitution, but rather arc in different 
wiysical conditions, and it is generally believed that every star in 
the course of its existence passes through stages corresponding to 
all (or most of) the different types. The stars are known to be 
continually losing enormous quantities of energy by radiating tlicir 
heat into space. Ordinary solid or liquid masses would cool very 
rapidly from this cause and would soon cease to shine. But a 
globe of gaseous matter under Similar conditions will continuallv 
contract in volume, and in so doing transforms potential energy into 
, ** shown by Homer Lane that a mass of gas held in 
^uihbnum by the mutual gravitation of its parts actually grows 
hotter through radiating heat; the heat gained by the resulting 
contraction more than counterbalances that lost by radiation. Thus 
in the first stage of a star's history wo find it gradually condensing 
from a highly diffused gaseous state, and growing hotter as it does 
so. But this cannot continue indefinitely: when the density is too 
gnmt the matter ceases to behave as a true gas, and the contraction 
IS insufficient to mamtain the heat. Thus m the second stage the 
star IS still contracting, but its temperature is decreasing The 
greatest temperature attained is not the same for all stars, but 
depends on the mass of the star. It is, however, important to bear 
in mnd that Lane's theory is concerned with the temperature 
of the body of the star; the temperature of the photosphere and 
absorbing lay^, with which we are chiefly conooraed, does not 
ntoosaanly follow the same law. It depends on the rapidity with 
whmh cimvection currents can supply heat from the interior to 
replace that radiated, and on a number of other nicely balanced 
circumstances which cannot well be calculated. 

Conmoting opinions are held as to the various steps in the process 
of ewlution and the order in which the various types succeed one 
another, but the following perhaps represents in the main the most 
generally accepted view. Starting from a widely diffused nebula 
more or less uniform, we find that, in consequence of gravitationai 
instability, it will tend to condense about a number of nuclei, 
Jeans has even estimated theoretically the average distances apart 
of these nuclei, and has shown that it agrees in order of magnitude 
with the observed distances of the stars from one another (Astro- 


-MW wwMVa M AkUkUlUB, JTXWyOIl, AiaODBrani 

their spectra are similar to that of the sun, being crossed by very 
numerous fine lines, mostly due to vapours oi metals. The great 
majority of the visible stars belong to these first two types. Type III. 
or " Antarian " stars are of a reddish colour, such as Antares 
Betelgeux, Mira, and many of the long-period variaWes. "nie 
spectrum, which closely resembles that of a sunspot, is marked by 
flutings or bands of lines sharply bounded on the violet side and 
fading off towards the red. It has been shown by A. Fowler that 


a relativdy low temperature, for at a high temperature all compounds 
would be dissociated. Type IV. also consists of red stars with 
banded spectra, but the bands differ in arrangement and appearance 
wose in the third type, and are sharjJy bounded on the red 
sidd-. These stars are also beheved to have a comparatively low 
surfaod\tomperature, and the bands are attributed to the presence 
of conmonhds of carbon. About 230 Type IV. stars are known 
butnoitoconspicuous; 19 Hscium, the brightest, it of magnitude s-j! 

Other dassifications which are extensively used are those 
resptotivftly K. 'H.’ Vogel, J, N. Lockyer and the Draper 
Catalogue, The dnrergencos depend mainly on the differW 
mews taken by‘their authors as to the order of stellar evolu¬ 
tion. Apart from those considaBtioiis, the chief modification 
in the classification introdnood by more recent investigators 
^ been to sepatnte Secchi’s Type I. into two dlvisiont, called 
hydwjWt stars respootively. The fwmer are often 
Orton stars, a* ail the brighter stars la illiat constellation 
WithtWsxceptionOfBeinlgenxlmlongtotbehelltnalKme. Helium 
staa nrrgsaeraUy considimid to be the hottest and 
■tin monoman to else) of all tile stare. Typo U. i$ now subdivided 
Seta"aad AicturianV^are, Tbs"Procj^^ 


light gases to be exiled. This may explain the existence of 
gaseous nebulae, whidi are often found intimately associated with 
star-clusters, a good example being the nebulosity surrounding the 
K^es. As the nuclm grow by the at^tion of matter they begin 
to be enable of retaining the lifter gBsea, and atmospheres of hydio* 
gen Md hehum are formed. The temperature of toe photosphere 
at this stage has reached a maximum, and the star is now of toe 
helium type. Then follows a nadual absorption of first the,helium 
and then the hydrogen, the pnotosphere grows continually cooler 
and toe star passes successively through the stages exemplified 
by Sinus, Procyon, the Sun, Arcturus and Antares. Some authori¬ 
ties, however, consider the Antarian (Type III.) stars to be in a very 
early stage of development and to precede toe heUnm stare in thi 
order of evolution; m that cate they are in toe stage when too 
temperature is still rising. Type IV. (carbon) stare are placed 
last m the series by all antooritles: they seem, however, to follow 
more directly toe solar stare than the Antarian. If the latter aril 
co^dered to be in an eady state this presents no difficulty; but 
if both Antarian and carbon stars are held to be evolved from soiai 
stars, -we may consider them to be, not successive, but pafallti 
stages of development, the chemical constitution of the star cMidtng 
whether it shall pass into toe tiiisd or fourth type. The WoS 
Rayet stars must probably .be assigned to the aarUeet pei^ of 
evolution; they are perhaps semifnebulous, >ln this connexion 
It nay be noted that the spectrum of Nova Persei, after pasting 
through a stage in whato it resemMed thattof ,a planetary ntoala, 
hM now become of the Wolf-Bi^et type. 

Dsmtiy 0/ Stani—Interettlai’ Ugfit is thrown on ihe queartton of 
the physical state .of the tiars hy some evidence which we 
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i^o orbit and periodic time are known, and alfo the parallax, the 
masses of the stars can be found. (If only the relative orbit is 
known, the sum of the masses can be determined; bat if absolute 
positions of one component have been observed, both masses can 
be determined separately.) But even when, as in most cases, the 
parallax is unknown or uncertain, the ratio of the brightness to 
the mass can be accurately found. Thus it is found that lYocyon 
pves about three times as much light as the sun in proportion to 
its mass, Sirius about sixteen times, and C Orionis more than ten 
thousand times. In these cases evidently either the star has a 
greater intrinsic brilliancy per square mile of surface than the sun, 
or is less dense. Probably both causes contribute. The phenomena 
of long-period variables show that the surface brilliancy may vary 
voty greatly, even in the same star. The Orion stars have the 
highest temperature of all and have admittedly the greatest surface- 
luminosity, but the extreme brilliancy of f Orionis in proportion 
to its mass must be mainly doe to a small density. For the Algol 
variables it is possible to form oven more direct calculations of the 
density, for from the duration of the eclipse an approximate estimate 
of the sise of the star may be made. A. W. Kooerts concluded in 
this way that the average density of the Algol variables and their 
eclipsing companions is about one-eighth that of the sun. For 
0 Lyrae G. W. Myers found a density a little less than that of air; 
the density is certainly small, but J. H. Joans has shown that for 
this type of star the argument is open to theoretical objection, so 
that Myers's result cannot be accepts. 

There arc many stars, however, of which the brightness is loss 
than that of the sun in proportion to the mass. 'Thus the faint 
companion of Sirius is of nearly the same mass as the sun, but mvos 
■’tly xiAnr °f its light. In this case the companion, being about 
half the mass of Sirius itself, has probably cooled more rapidly, 
and on that account omits much less light. T. Lewis, howes'er, 
has shown that the fainter component of flie binary system is often 
the more massive. It may be that these fainter components are 
still in the stage when the temperature is rising, and the luminosity 
is as yet comparatively small; but it is not impossible that the 
massive stars (owing to their greater gravitation) pass through the 
earlier stages of evolutioa more rapidly than the smaller stars. 


DistoMces and Parallaxes of the Stars .—^As the earth traverses 
annually its piath around the sun, and passes from one part of 
its orbit to another, the direction in which a fixed star is seen 
changes, In fact the relative positions are the same as if the 
earth remained fixed and the star described an orbit equal to 
that of the earth, but with the displacement always exactly 
reversed. The star thus appears to describe a small ellipse in 
the sky, and the nearer the star, the larger will this ellipse 
appear. The greatest displacement of the star from its mean 
position (the semi-axis major of the ellipse) is called its parallax. 
If IT be the parallax, and R the radius of the earth’s orbit, the 
distance of the star is R/sin tr. The determination of stellar 
paridlaxes is a matter of great difficulty on account of the minute¬ 
ness of the angle to be measured, for in no case does the parallax 
amount to r; moreover, there is alway^s an added difficulty 
in determining an annual change of position, for seasonal in- 
.stnnnental changes are liable to give rise to a spurious effect 
which will also have an annual period. Very special precautions 
are required to eliminate instrumental error before^ we^ can 
compare observations, say, of a star on the meridian in winter 
at 6 p.m. with observations of the same star in summer on the 
meridian at 6 a.m. The first determination of a stellar parallp: 
was made by F. W. Bessel in the years 1837-1840, using a heli(> 
meter. He chose for his purpose the binary star 61 Cygni, 
which was the star with the most rapid apparent motion then 
known and therefore likely to be fairly near us, although only 
of the sixth magnitude. He found for it a parallax of o'3s' a 
value which agrees well with more modem determinations. 
T. HendMson at the Cape of Good Hope measured the parallax 
of a Centeuri, but his resulting value 1' was considerably too 
high. More accurate determinations have shown that this star, 
which is the thjrd brightest star in the heavens, has a parallax 
of o'7s', this indicates that its distance is *5,000,000,000,000 m. 
So far as is known a Centauri is our nearest neighbour. 

Formerty attempts were made to detormlBe parallaxes by mea¬ 
suring Changes in the absolute right sscenrions and d^fnatioM 
of the stars from Observations with the meridian awle.' ThC results 
were, however, always untrustworthy owing to annnd' and diurnal 
chahges in the instrument. Nowadays the detenmilatton mme 
usuafiy made by maairtritig the dli^ement of the star relatively 
to the stars sunuunding it. Hitherto the Mom^ ^ bera 
most extensively used for this purpoM, D, Gill, W. L. B., B.A. 
Peter oth^ have made their important detenmaationi .udtb 


it. The photographic method, however, now appears to yield 
results of equal precision, and is likely to be used very U^ely in 
the future. The quantity determined by these methods is the 
relative parallax between the star measured and the stars with 
which it is compared. To obtain the true parallax, the mean 
parallax of the comparison stars must be added to this relative 
pvallax. It is, however, fair to assume that the comparison stars 
will rarely have a parallax as great as o-oj '; for it must be remembered 
that it is quite the exception for a star tsdeen at random to have an 
appreciable parallax; p^icularly if a star has an ordinarily small 
proper motion, it is Bkely to be very distant. Still exceptional 
cases will occur where a comparison star is even nearer twin the 
principal star; it is one of the advantages of the photographic 
method that it involves the use of a considerable number of compari¬ 
son stars, whereas in the heliometric method usually only two stars, 
chosen symmetrically one on each side of theprinci]^ star, are us^.’ 

In the table are collected the parallaxes and other ^ta of ail 
stars for which the most probable value of the parallax exceeds 
O'lo'. Although much work has been done recently in measuring 
parallaxes, the number of stars included in such a list has not been 
increased, but rather has been considerably diminished; many Iswge 
parallaxes, which were formerly provisionally accepted, have beOT 
reduced on revision. It cannot w too strongly emphasize that 
many of these determinations are subject to a large probable error, 
or even altogether uncertain. For one or two of the more famous 
stars such as a Centauri the probable error is less than i O'Ot'; but 
for others In the list it ranges up to ± o'os'. To convert parallaxes 
into distance we may remember that a parallax of 1' denotes a 
distance of i8} billion miles, or 206,000 times the distance the 
sun from the earth. A parallax of O'Oi' denotes a distance a hundred 
times as great, and so on, the distance and parallax being inversely 
proportional. A unit of length, which is often used in measuri^ 
stellar distances, is the ItgMt year or distance that light travels in a 
year; it is rather less than six billion miles. 


Stars with Large Parallax. 


Star. 

Position 
R.A. Dec. 

Mag. 

Annual 

Proper 

Motion. 

Puallaz. 

Authority 

for 

Parallax. 

Gr. 34 • • 

hs m. Mc. 

0 13 -i- 4.1 

8 'i 

0 

2-8 

27 

R, Sc, C 

r Cott • e s 

I 39 —16 


1-9 

■31 

S 

C. Z. Sh 243. 

s 8 -45 

87 

•31 

S 

Sirius . . . 

6 41 -»7 

-i '4 

i '3 

•38 

G, E 

Procyon . . 

7 .34 + 3 

0'5 

1*2 

•30 

A, E 

LI. .2118s . 

xo 58 4-37 

7.6 

4 '8 

•37 

R,C 

LI. 2I2$8 . 

It 0 -+-44 

8-3 

4'4 

•2X 

A.^K^R 

LL 25372 . 

13 40 +15 

8'S 

2 '3 

•20 

a Centauri . 

14 33 -60 


37 

•76 

Gj^E 

O.A. 17415-6 

17 37 +68 

91 

«-4 

‘22 

2 2398 . . 

18 42 +59 

8-8 

2'3 

•29 

Sc, R 

<r Draconis . 

19 32 +70 

4-8 

I '9 

*22 

s, P 

Altair. . . 

19 46 + 9 

0*9 

0*6 

24 

E 

61 Cygni. , 

21 2 +38 


5'2 

•31 

many 

G,£ 

B,Sc.R 

< Ittdi . . 

21 56 -57 

4'8 

47 

-28 

Krueger 60 . 

22 24 4-57 

9-2 

0'9 

•26 

Lac. 9352 . 

22 59 —36 

7'4 

7'0 

*a8 

G 


KatBaKmxa.—K—tL. Auwers; B—E. E. Barnard; C—F. L. 
Chase; E—^W. L. Elkin; G—Sir David Gill; K—J. C. Kapteyn; k— 
K. N. A. Kruger; P—B. Peter; R—H. N. Russell and A. R. Hinks: 

S—W. de Sitter; s—M. F. Smith; Sc—F. Schleainger. 

The stars selected to be examined for parallax are nsnaliy eitiier 
the brightest stars or those with an eapecdally large proper motion. 
Neither criterion is a gnarantee that the star shall have a measur¬ 
able parallax. Brightness is particularly deceptive; timaCanapas, 
the second Mghtest star in the heavens, has probably a paiaUax 
of less than O'OIand so also has Rigel. These two start , must 
have an intrinsic brilUancy enormously greater than that of the sun 
for if the sun were removed to such a distance (patallax, O'oi'), 
it 'would appear to be of about the tenth magnitude. 

Althosgn the parallaxes hitherto measured have added greatly to 
our general knowledge of stellar distances and absolute luminosities 
of stars, a collection of results derived by various observers choosing 
specially stated stars is not suitabto for statistical dlscusalm. 
For this reason a series of detominatians of jratallax of 164 stars 
on a uniform plan by F. Chase, M. Smith and W. Elkin (Vaie Trans- 
aetioHS, .'vol. if., 190$) constitutes a very important addition to 
available data. The stars chosen were those With centennial propar 
motions gnaitly than 40', observable at Yale, and not httberto 
attacked. Itismoteworthy that no patallaxea exceeding o-ae* were 
foundtiie mean was about 0*05*. It is .greatly to be desired ttttt a 
genend survey, of tiie heavens, or of typical regions of the jtevens, 
should be made with a view to determining all the stan%ii^ have 
an appreciable parallax. Tbisis now made possible byipbotogmiAy. 

If thieeiplatlas V ekposares on one plate) are taken at 

intervale, of' six months, 'when the stars in 'the:rsai«i have .-titeir:' 
matimnih parallactic d^fdaoehteerti the first and tikd pUtss sertn ' 
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t* Bliminato the pi-opw moHon of the star, and the detection of h 
parallax is easy. Some progrcsK with this scheme has made, 
ilpt even such an attempt lo systematicalhr plumb the universe can 
only make us aaqminted with the merest inside shell. We should 
learn perhaps the distribution and luminosities of the stars wi^ln a 
sphere rof radius isixty light years (corresponding to a parallax of 
about o-05''J| !»ttt of the structure of the million-fold greater system 
of stars, tying beyond this limit, yet visible in onr telescopes, we 
should, iowi nothing except by analogy. Kortunately the study 
Of .proper motions teaches ns with some degree of certainty some¬ 
thing lOf the general mean distances and distribution of t^e more 
distiMt.Sturs, thoiighii cannot tell ns the di.stances of individual stars. 

There is anothor method of determining stellar distances, which is 
applicable to a few doable stars. By means of the spectroscope 
it IS possible to determine the relative orbital velocity of the two 
components, and. this when compared -with the period tees the 
absQlutB dinrensioUs of the orbit; the apparent dimensions of the 
orbit ibeing ,known from visual observations the distance can then 
be found. The unethod is of very limited appliesation, for in' 
general the Orbitnl velocity of a visual binairy is far too small to he 
loimd-in this .way; one of its first appliaatknis'has been made to 
a Contourii withtfunrcmifttlmt theparmlax found In the ordinary way 
is completely confirmed. 

1 

■Proper Motions of-Stars.—^The work of cataloguing the stars' 
and determining tlwir exact positions, whidh is being pursued, 
on so’large a scale, naturally leads to the determination of Alicir, 
proper motions. The .problem is greatly complicated by the' 
fact that the .equator equinox, to which tlie.observed posi¬ 
tions of the stars must be referred, are not stationary in space, 
and in feet the movements of tiiese planes of j-eference an only 
be determmed'by a discussion lof the observations oftstass. ■ 
Halley was the first to .suspect from observation the proper 
motions of the stars. From compari.sons between the jobserved 
places of.Arcturus, Aidebaron and Sirius and the places assigned 
to them by Alexandrian astronomers, he was led to the opinion 
that all three are moving towards the south {Phil. ‘Trans. 1718). 
Jacques Cassini also proved that Arcturus had .even since the 
tiiM of Tjecho Brahe shifted five minutes in latitude; for-ij Bootis, 
which Would have shared'in the change, if it'had been due to a 
motion of tflie ecliptic, had not movrf appreciaiblyj It was 
early realized that the proper motions of the stars were changes 
of poiitbn relative to the isun, and that, if the sun bad any 
motim «f its own as compared with the surrounding stars 
as a whtfle, this would be shown by a general tendency of the 
apparent motions of the stars to be directed Away .from the 
{mmt'to which the sun was moving. 

To dotermiuc pmper motions it is.necessary to have observations 
sepazatodiby as long a period of itime as possible. Old cataloguee 
of precigiDn dre aBCordingly -of great imp(teanc«. By far. the most 
vafoable of these is Bradley's catalogue of 3240 stars observed at 
Greenwteh about<X7jo-t763, which has been re-reduced according 
to modtyajnathods-^ A.-Auwers. Thesestars include-iBOgt of the 
briglittr ones visiUe in the latitude of Greenwich, .ranging down 
toaboutAhwaavcnUi magnitnde. An earlycatalogne whioh indndes' 
la^numbera (if stars .ofmagnitude as low as 8-s is Ihatof S. Gtoobi- 
bridge, containing 41100 stars within '52° of the north pole observed' 
betwtoi dSoband iSiti. .This.haa beenTC-seduced by F. W. Dyson 
and W.rG.' TitaEcliBiaiy,Andiprop^metions derived by cennparison 
with modemiGntenwinh observations. A very oxtensiye determina¬ 
tion of proper motions drom « contparison of aU the piiadpOl 
catalogves has.becminade by .Lewis Boss. The results are given m 
his iRretiouinary Gonaeal CxtalO^ (rgio), whicb oompsises the. 
motians of .atW etats fairty uniforaily distributed over fdie shy, 
inoiudmgnUthBistan'Wiaible to the.naked eye. Of xathana different 
nature arc ]. G. Fonterie xatalogne «f He'Omemnati. 

OkKfMatny, mo. .12) and ij. F. Bossert's catalogue .(Fafts Maenm- 
n'enil.'A^Sgo), iwhidh Onnsist of .Usta of stars of large ■proper motion . 
detsriBit i ed:from»'BaDiiety.ofuoarees. iBecently tbe preper motions. 
of iaiintistars have .been determined by-comparing photogrephs; 
of-thesame segion ofith«8ky,.tnkanwith’att.inteimal.oifis number of 
yeais. At poeaent ItlM avsilablerintemds .ure too small dor ithis'. 
method to hava. met with: marked. success, -Large > proper motions. 
can.ihowtensr.-Iw tonnd in'tl]ia''Hay. Their.dntectlon .m/espeoiallty 
sitoi^' wihgliitha>(|areorcmnp^tordaicaed; thiaihiBtnitaait enables - 
.he two .eyes.t»lma]wneitheiinagesi df.eaohittarjon two platee into 
uoe image (M-ili'ihsittsreoscope).’;'wheDthestahtmaasovea oaasjdev-. 
abty)4n;f^'ittteiival!bBtwe&n thertakhogof-tfaeitwoiplates, it.apbean. 
to.slMMllsiiMnomttlmMManrriieiaDdiiaat'oaoeaotxosd, 

.7iw4||^iwtybdlieigmafeSt proper anotibn ystflmown was imqidi 
hT .jJ>;AijM^cyn np thO/Olatm of the-Caipe PtaOtogtaphiti iDurdi-l 
MaMi|Wa|k..l lip motion;of ay^per yearwouldcaniyiit overs portfon 
of-i<>»iiitya>Bi>>iiltof<heidiiwiihrr-nf AfaejOifil.Biaon iln about twoi 


centuries. In the table is given a list of the stars now known to 
have an annual proper motion of more than 3". The faintness 
of the majority of the stars appearing in this Ust is noteworthy. 


Stars with Large Proper Motion. 


Name. 


C.Z.SI1243 . . 

Gr. 1830 . , 

Lac. 9352 . . 

Cor.p4i6 . ... 
'61* Cygni . . 

U. 21185 , . 

tIndi . . . 

li. 21258 . . 
gT Eridani . . 

Cassiop . . 

O.A. 14318 
O.A. 14320 
a Gentauri . , 

.Ijoc. 8760 . . 

e Eridani . . 

•O.A. 11677 


R.A. 

1900. 

Dec. 

1900 

li. m. 

• 

3 8 

- 45 'o 

11 47 

+ 38-4 

22 59 

- 3b'4 

0 0 

-37-8 

21 2 

+ 38-3 

10 58 

4- 36-6 

21 56 

_37-2 

11 0 

+ 44‘0 

4 11 

- 7-8 

1 .2 

+ 34'4 

15 5 

— lO'O 

15 5 

-Z5'9 

14 33 

— 60‘4 

21 11 

— 3g‘2 

3 16 

-434 

II 15 

•+ 66‘4 


anal Proper. 
Motion. 

Mag. 

670 

8'5 

7-04 

6-9 

0*94 

Z'5' 

6-07 

8-5 

5‘20 

5-3 

476 

T 3 

4*61 


4-41 

87 

4-05 

4‘8 . 


3'6 

3‘08 

g-i 

3-68 

gi 

3‘60 

01 

3 -S 3 

T 3 

3‘12 

4’4 

3‘02 

9'o 


The majority of the stars have far smaller proper motions then 
these. Only 24% of the stars of Anwers-Bradley have proper 
motions exceeding ro' per century, and 51% exceeding s' per 
century. With catalogues eontaining fainter stars the proportran 
of large proper motions is somewhat smaller, thus the corresponding 
percentages for the Groomhridge stars are la and 31 respectiviely. 

When the parallax of a star U known, we are able to intw. from 
its proper motion its actual linear sp^ in miles per hour, in so far 
ns the motion is traivsvei;s« to-the line .of-sight. The verity in 
the line of sight can be determined by spectroscopic observation, 
so that in a-few cases the motion of the star is complStely known! 
Several -stars appear to have speeds exceeding 400- m, per second, 
but of these the only ons.rciiably determined is Groombridge 1830, 
whoso -speed is found to be about 150 .m, per second. Pro^Wy 
the velocity of Arcturus is also over loom, per second; thfiteis, 
however, no redl -evidence for the Velocity of 250 m. per second 
which has sometimes )been credited to it. "rhe above are velocities 
transverse ,to the Ijne-of sight. The greatest r^ia! velocities that 
Jiave yet been found ate about 60 m. second; several-stars 
(Groombridge 1830 among them) have radial speeds of this amount. 
The stars of-the Helluifi tvpe -of s p ectr u m are remarkable for fhe 
smallness 'of their velocitios; from spectroscopic bbsorvatlmis of 
over 60-stars of .this dass, J. iC. Kaptoyh and ;E. B. Frwt'ihavo 
deduced that the average speed is opty 8 m. per second. Accord¬ 
ing to W. W. Campbell the average velocity in roace of a star is 
Bfzta. persecond. 

When the proper motions of a eonsidorable nuotber <of .stars 
are coUeoted and lexamined. a gonasal .systematic tmdcaoy is 
noticed. The stars as a whole arc iound-to be moving 
towards a pbint somewhere in or near ,th6 .constellation t?*.. ****' 
Canis Major. TheTOotionsof'indi'Vidualstars.it'is.ftBe, »*»<«•■• 
va^ Widely, butlf'fhe mean motion of a number ofatarslseonstdered 
tbis-tendency is always to be found. ■ New it is necessary rto bear 
in mind that .all obsoved .rqotions.are relative; and, especially in 
dealing with stellar motions, it is arbitrary what shall be considered 
at rest, and used as a standatfl -to which toi'efer ISrtit inovemeifts. 
Accordingly .this mean nuitlan -of the stain relative to .the sun ‘has 
bsenmore generaltyregardsd from another point of view-as aimotion 
(in the opposite direcQoa—^towards the coasteHatipn Lyra) of the 
sun relatively to the stars. In what follows we shall spealt of this 
rdattve motfon as 'a motion of the sun or of-the stars indiffererrtty, 
for there :is no teal distinction between the two eonceptiona. lOne 
of'.theprobleme, whwh has engaged la large Sbwe sf the. ahto“tten 
Of astronomers .in the last century, has been the determination of 
the direction pfithis " solar motion.'* 

The first attempt to ‘determine the -sOlW ■ apex (as -the ‘prgnt 
towards which the solar inotiOD is directed is tenaod) iwM inSade 
in tgSs by Sk WiHiamfyerschel. -AKhoeghhis dafa-wwoiihe^roper 
motions of ontyfseven stars, he indicated a-point neajr,AHerouUs 
not very 'far from that found by modern researches. Agaih In 
1805 ftbm Maskilyn'S's. catalogue-of .-the pitoper molSoBs Of (stars 
(published .iti ifgm.'he-foond th»‘pMltfon, R.’A. 3457 33' and lltito. 
49° 98' N. The eyatwjatic tendwfoT'iii tibe.peopw .materia so 
maaked thatthe.motieiieiofsa Yflmrfew etam.aretqpiite.siiaoient.to 
tetonghly the.patltfon af^theaolar apexj bnt.afeeiBpts to-fiXiits 
positioa to .witiun'* few degrees ihave failed,-aewilhstaadiqg tte 
many thousands .of rdntenmwed primer.imotions inow ayaiJable. 
'TIm dlffiMiitiw..o{ !tin>'.disttmiMti<wi ewe -twnfold. There,i#ra'<)le»e 
totentepenflenoe ibegweeniithe -constant of jspcaaiion.nnd.^antyt 
motion; the dotenniaations wnat. nennsalty ihe.tnade -einMl' 
taiteo«i^„md fboth idepwd imQr..wRBid«abty lon.ttlwsyetopaMo 
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eartoatioaii f«mtr«d by the catalogrues compared. ' Butifauther, if 
ttwie prac^eail diffiouities eotld bc ooniideTod overborne in the beat 
detcttmsattani, fthere ie a vagucnete in the very dsfinitiDn lof the 
bolar jnotion... libe motion.ot 1die.»un relative to the stare depends 
on what.stars are selected.,as representative. Them is no a priori 
reason to expeet the same resnit frctm'tbe difiereat dasses d stars, 
such os the,brighter or faiilter,inorthem or sonthera, nearer or more 
distant, Solar type or Sirian stars. There is for example some 
evidence lliat the declination oi the solar apex is really increased 
when the motion is referred to fainter stars. For these reasons 
a really close agreement between the results d' difierent investigators 
is not to.btsegciiocittd. 

Qf the various modern determinations of the apex, we give 'first 
those'whioli'depend, wiiolly or mainly, on the Auwers-Bradley proper 
motions. .Betting A for the right ascension, D tor the dedination 
of the apex, these ate:— 

!L. BoSs A = 17*' 48"' D = + 42''-8 
t,. Struve A = 18'' .20™ I) = 4 - 23’'5 
S. Newcomb,A = t8'' 10"' I> = + 3i'‘’3 
J. C. Kaptcyn A «= tS" 14'” D = 4..29”-5. 

Tlusjlarge differences between those results, dori'ved from the- 
same material, depend mainly on the difierent systematic coriBctions 
applidtl by each astronomer to the declinations of Bradley. From 
the data of his Preliminary General Catalogue (1910), L. Boss found 
A =11!''' 2“, D=+S4‘’-3. Having regard to the special'precautions 
taken' to eliminate systematic error, and to the tact that the stars used 
were distiibnted nearly equally over both hemispheres, it is fair to 
conclude that this is the most accurate determination yet made. 
From tl>c Gceombridge proper motions Dyson and Thackeray found 
A=i8'‘ 2o>", D = + 37°. Other determinations have been made by 
O. Stumpe (»lsf, Nac/i. No. 3000) and J. G. Porter {Ast.Journ. xii. 91). 
using mainly stars of largo proper motions derived from various 
sources; thsir results are of the same general chatacter. Most of 
the above investigators, besides giving a general resnlt, have deter¬ 
mined the apex sejiaratcly for bright and faint stars, for stars of 
greater or less'proper motion, and .in some eases for stars of Sirian 
and Solai’Speotra. Consiiicrabtc divergences inthe'iesultingposition 
of thn apex ate found. 

ItiwiUbosecn that the proper motion oiany. star may be regarded 
as made up of two components. The pact of the starfs apparent 
Saead of displacoraont, which is due to the solar motion, is geaer- 

MaSiifar 'A%'ueiled the ^»an«U<Kt<ic motion; thereat of'Its motion 
Motha^ .(»'.«• its motion relative to the mean 'Of all the stars) is 
called-its peculiar motion (molits peouKaiie). Begardsd 
as a linear velocity, the parallactic motion is the same for all stars, 
being exactly equal and opposite to the solar motion; but its amount, 
as measured h(y the corresponding angiUar displacement of tho star, 
is inversely .proportional to the distance of the'star from the earth, 
and forreilmrtening can-sos lt to vary as tlio sine of the angular dis¬ 
tance from the apex. To arrive at some estimate of the speed of 
the solar motion, we may consider the motions of those stars whose 
parallaxes .Imve fbeen measured, and 'whose actuall linear speed is 
accoardingly Iknown fdiscegarding motion in the lineiof sight). M a 
sufitoient nuntber of stars lare coniudeced, their peculiar motbas 
will mutnaily coneol and the parallactic or solar motiqn can then be 
deriwed. , But mot much reluuioe (aa be plaoed on this kind of 
detemrinartion. A very'sreigbty objeotion es that the stavs whoae 
parallaBds ;ara determined .are :mainfy those of 'large proper n»tmn 
and therefore not fairiy repcesmtalttve of the bulk lof the 'Sttmi; 
in fact their peculiar mottons .wfilnot oeutreUee one another :in 'the 
mean. .A fietber method is to derive the speed' •fieim the radial 
motion observed with llhe 'spectroscope. 'In this way W. W.' 
CaambeU-fcoan atcitadwImirtiDnaofado ataiS'loaad'Jtbe velocify to be' 
ao kHometnaper second imth.a.probableertDC'Uf sl 'knu pet second' 
(dsMapIfutroi Journal, tpoa, ivoL jtiii.|. This resnlt dqpemis on the ( 
norlh^ (Stars only- additien tof the data ior aondhem 

stara, 'SO ,as rto obtmn a diatribntion iaidy 'sysanetrual -aver tlml 
whole sphere, & 6. HoaglLBnd'J.'Haimdcdiz^n(vsk>cityofisor8Jan. 
per aeoond towards itneiapex E>«>>44a6°. The .'speed 

IS'very nearly four radii of'the earth’S(ermt>pBryear;'tlinsrthevmual: 
pastlMttcimotion'lsequal to'ialar'tu&asithe’paxadiaKificir a.'xtar/ljriiigi 
in«.dirisefiDn'90° from theai3)arapex;'dacittaa8'jisaser:(tbe.-ap«'Or .| 
antapexstlis foreshortened. Sfaia le^t, while-it does mk ofiordli 
any .means'M deteRaining ,the pdraUaxes of lindivithial shun, enable 
us to detomineithe'meau panilax,ei a gtonp.of-stan.'ifvMe'auiy 

on itfae iSolm^S^itte m sii n s ptl oi i ' is iihiHiBt' 

always made, that the motions of thestattiUidativnly toiooe anntto) 

— t h e p tra lft i r moti b n s . - a re -st-randtim. Jlhe (mntctacM of. this. 

hypothesis hasleni; been under 8uspicion>(biit.lt hMgeserSiUy .'haaB! 
accepted as 4 (hebart'«unBl»«ppnmumati(mto't)i»actiMl diattmntiaB'.' 

of the motions thaticould be mdae. NafaaaUyieaeaq>t iffl | >a l!tagicml 
lunst he recog nised! ffit eXMBpltUA.COIUMeteiI,8ytllW«uclt.nS'itlie. 
PMadcs, whose stars have the same rirop(R motion, .mnstrConitkitiitB' 
aniowxprion.',. Jbemdan'oeCMStanaHy-M ibmcedtn,'ceftaindsoUmu- 
nity of motion over a much laixer-a»a. Thus B, A. Proctar.ibnod 
that .bettrsm Aldftbam.atul, the JRJejgto mort.of thWS Iwye » 
motion bdStWe in right ascMis»^,i^f^1)gatilV,e jn dt^uf^n, n 


phenomenon'wbiob he deslgadted "star-drift'* A'mioni >pteciw 
investigatian by L. Boss'bos'Shown that there is in this regien'a' 
" moving cluster " of gtobular form. The stars oomposfBg'this 
all iiave equal and parallel motions; about 40 stars bnehtsr thm- 
the seventh magnitude arc known ito .belong to it. ‘The'group 
consisting of fi ve stars of Ursa Ma)ar tog(3ther 'with Sirius has atraddy 
been alluded to; anothervery marked group of ib stars in Perseus, 
all of the Helium type of ipectrum, form a 'similar association, 
Spectroscopic ouidonce has indicated that .’most-.xfi the 'stancof 
Orion are associated, and share ncafly the same motion (or rather, 
in-riiis case, abaencom motion). ' 

■But, whilst rCGogniaing themdstcnce of local drifts'and systems, 
and admitting the possibility oi relative motiem 'betweein the nearer 
and more distant, or other'Classes of stars, it is oUfy' Secentty that 
astronomers haveserioiusly doubtodithe correctnosaot'tlie hynoth^s 
of random distribntion'of stellarimolions as at least aJianghcupre- 
sontotian oi the truth. The hypothesis was put to the'tett;)^ f. G.' 
Kaptcyn. with the result that it appears to be not'even approiri- 
mately accordant with the facts. His rcsoatches indinkte’' thiit, 
instead'Of being haplxuard, the proper motkms of the stat'fiufw 
decided 'preference .for -two " favaured " directions, .• - 

apparently implying that the stars surrounding usido . 
not constitute a simple 'system , but a dual one. The 
motion of the stara in the mean towards Canis Majm *«rs**s. 
is -thus a muhanf motion, which, when examined more minutely, 
is.found to be due to the intermingling of two great streams lof stars 
moving in very difierent direotioiis. These two streams or drifts 
prevail in every part of tho sky examined, and contain'warly equal 
numbers of stars; that is to say, in whatever part of the ricywqjlaok 
about half the stars arc found to boloqg to one and half to the Other 
of the two great drifts. This hypothesis of two star-driltS'does not 
imply that all the stars move in one or other ai two 'direetioiM.' 
The stars have on this theory random peenhar motians imadditioii 
to the motion of .the drift to which they belong, just aBon-the lolOer 
theory the stars have peculmr motions in ad(iitivn to the solar or 
parallactic motion shared by all of them. But the two theories lead 
to a very different statistical distribution of the stellar motions. 
The older one—which may be called the " onc-drift hypothesis, 
since according to it the stars uppear to form a stagte dtiit movfai^ 
away from the solar apex—requires .that the appsidnt dinctmns 
of motion should be so distributed that fewest stars .arg 
directly towards the solar apex, and most stars along the eregt circle, 
away ■from the solar apox, the number deertasing symmetrically, 
for'directions Inclined on either side of this .great circle', heoardd^ ' 
to a law which can be calculated. .This is'found net .to agnee.wimi' 
the facts at all. The deviation is unmistakable) in gmera^the 
direction from the solar apex is not the one in which most stars ore' 
moving; and, WhUt is even more striking, the directions, in wtaehl 
most and fewest stars respmtiVcly'move; arc not by any tteafas 
opposite to one another. It seems difficult to account fpr :tl;p..v,eiy 
remarkable and unsymmctriCal dllstribution of the motions, ihtess 
we suppose that the stars form two more or less separate systems 
Buperp()sed; amd it has .l»eB (found posmbty by asdU(mngi:!tam "dsito'i 
with auitably ass^nud vclpcities .to account very latw^Ui^rijty for, 
the observe,! motions. ■ i . , ' 

The phenDmenon of two drifts was discovered 'byan ttxuMtt’alSpil 
of the Bradley'proper motions'(Bri'f, Assoc. 'Rep., 1^5)^. aafl 
has subsequently been confirmed by a discussion of'tils GnaomBridge: 
prqper.mations.jifon. tlat..R.A.S,, 1906, p..34;iji,0rp,,;«an,,4. 

By an examination of the stars df very large .prqper mqtip B-.lf'. W- 
Dyson has traced the.preasnce of,the two drifts in.alhpaita.of the sky. 
They have . , been shown to prevail amo^ ^ntar .stam-'firirrwitri ' 
magnitude g;s, by an exammation oi the GreeawichJCarfta|rtcNi 
prqper motichs ; these, however, only cover a rggion-wlthip (pi .pf, 
the north pole. Of the behaviour m stars fabitei than magi^ade 
9'5 there .».af flroseni no dirtmt e'ridence. Ahqut .iftopp,, ' 
tacpgethsr were owt-with in the aho.vc-mentioaeri isyitatvjaiL 
'The general resists iudfeate that one of the 4 riifta'ik(taoyu)g ,(i^ 
tive)y to ,the .aunl SiMcfly away from a .ppiat. pesji; .a.,Pp|biwSii 
(about.'il,A. .a7o'’,T)6c, -t- ia°), and the otber,&om a poiatan Ijebx , 
(R, A. ‘83”. Doc, -f-fiol). These two points may'he tbp.f^Spta 

oi the two (!rifts,.fDr they are anatogues of the solar .anex-on. the 
one-drift theory: they arenbout 110° apart, .)rhe velpam ^ ilm .. 
drifts differ cmiridetably, the one whose, .i^ex. is .pi ‘.qpehuciiqa 
having about times &e,speed otf the othec,' We miw rimvepim^., 
distinguish the ;two drifts as the skm-mohiru and 
respecrivdty; hut it should be remembered that, s%s these mc^sgi! 
are.meaaicM.talatirCly to the sun, this.diriaactmn iiiiot,pii)|si 4 |j 3 w; 
Sigriifleatit..the stars appew to be nearly (equally div^,h^pn,. 
tho two drifts. The magnitudes of the stips axf distTumged JiibttsSi 

same wa^ in each drift, there is also clearie^dence th-^ -' 

distances, of bot3i dttits from ris ate. vivy a^rp ' ' 

Thus wj^are led tp regard thetwpi^t^asjaiuc 
a fact 'Which ^ds conslderal^y .to the dil^ulv |Of . „ 
phenpmeita otJierwise .thM aa produced hy two greats? 

are.nassmg .ttm>ugh,,taiaw«» 

The isdividviCi stara of the two AysUm cp^ingm. 

in&rdtd^^t.UntHthehyppthesis has been tested 
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SK^natum 'Ot the UDe-of>Mght velocities of stars from the same 
point of view, this physical interpretation must be received with some 
degree of (nation; but there can be no dcmbt of the reality of the 
anomalies in the statistical distribution of proper motions of the 
stars, and of these it offers a simple and adequate explanation. 

Having determined the motions of the two drifts, and knowine 


which we have previously called the solar motion. The position of 
the solar apex calculated in this way agrees satisfactorily with that 
found by the usual methods. It is naturally fairly close to the apex 
of the faster drift, but is di^laced from it in the direction of the apex 
of the other drift. In this connexion it may be noticed that, when 
the smaller and larfi[er proper motions are discussed separately, 
the latter category will include an undnlv great proportion of stars 
belonging to the fast-moving drift, and the resulting determination 
will lead to a solar apex too near the apex of that drift, twith too 
low a declination. This appears to be the explanation of Stnmpe's 
and Porter’s results; they froth divided their proper motions mto 
groups according to their numerical amount, and found that the 
declinaticm of the 8(>lar apex progressively increased as the size of 
the motions used diminished. Another anomalous determination 
of the apex, due to H. A. Kobold (Astro. Nach., ^163, 3451, and 3401) 
is also explained when the two drifts are recognized. Kobold, 
using a peculiar and ingenious method, found for it a declination 
-3“, which disagrees very badly with all other determinations; 
but it is a peculiarity of Kobold’s method that it gives the line of 
83rmmetry of motion, which joins the apex and antapex, without 
indicating which end is the apex. Now the position of this line, 
as found by K<)bold, actually is a (properly weighted) mean between 
the cones^nding linraof symmetry of the two drifts, but natu^ly 
it lies in the acvte angle between them, whereas the line of the solar 
motion is also a weighted mean between the two lines of drift, but 
lies in the obttue angle between them. 

The Structure of the Universe .—We now arrive at the greatest 
of all the problems of sidereal astronomy, the structure and 
nature of the imiverse as a whole. It can by no means be taken 
for granted that the universe has anything that may properly 
be called a structure. If it is merely the aggregate of the stars, 
each star ot small group of stars may be a practically independent 
unit, its birth and development taking place without any rela¬ 
tion to the evolution of the whole. But it is becoming more 


Galactic latitude.J to to 

Number of stars per square degree . . 278 3-03 

and more generally recognized that the stars are not unrelated; 
they are parts of a greater system, and we have to deal with, 
not merely the, history of a number of independent units, but 
with a far vaster conception, the evolution and development 
of an ordered universe. 

. 9?“'..®*** inquiry is whethw the universe extends indefinitely 
in all directions, or whether there are limits beyond which the stars 
LtmiHoltho distributed. It is not difficult to obtain at least 

Vmlrtna * partial answer to this question; anything approaching 
. ' a uniform distribution of the stars cannot extend 

ind^tely, It can shown that, if the density of distribution 
of the stars through infinite space is nowhere less than a certain 
limit (which may be as small as we please), the total amount of light 
received ftom them (assuming that there is no absorption of light in 
spairoj wonld ^ infinitely great, so that the background of the sky 
would shine with a dazzling brilliancy. We therrfore conclude that 
b^nd a certain distance there is a thinning out in the distribution 
of the stars • tfie stars visible in our telescopes form a universe having 
a ntpre or less defined boundary; and, if there are other systems 
of stars unknown to us in the space beyond, they are, as it were 
wolated from the universe in which we are. It is necessary however 
to em{il^ize that the foregoing argument assumes that there is no 
apprecislbta absorption of light in interstellar space. Recently, 
however, the trmd of astronomical opinion has been rather in 
tavow <>f the behef that difffused matter may exist through space 
in sufficient qWtity to cause appreciable absorption; so that the ' 
argument has no longer tae weight formerly attached to it, ' 
Anothn ta retaoning indicates tlat the bounilary of the universe ' 
IS not Imme^atily, distant, and that the thinning out of the stars ' 
IS quite ]MK^ble tnth our teiieScqpe?. This dwends on the law ' 
of BtaTs as this brightness dimin- ^ 
ish y, ^J the stars were all dt ,tk,iame intrinsic brightness it is ] 
® conupiriilj^' of jiumbcr of of successive ^ 


only enables ns to see stars more remote than before, but also reveais 
very nwny s^la stars within the limits previously penetrated. 
But mi^ths^ding the grret variety of intrinsic brightaess of the 
stars, the ratio of the number of stars of one magnitude to the 
number oi the magnitude next lower (the " star-ratio ") is a guide 
to the unifomity of their distribution. If the unUorm fetribition 
extends indefinitdy, or as far as the telescope can penetrate the 
star-ratio should have the theoretical value 3-98,1 decrease in 
density or limit to the distribution of the stars will be indicated 
by a conhnual falling oB in the star-ratio for the higher magnitudes. 
H. H. Seeligor, who investigated this ratio for the stars of the 
Bonn Z^rchmusterung and Southern Durchmusterung, came to the 
conclusion (as summarized by Simon Newcomb) that for these 
stars the ratio ranges from 3 85 to 3-28, the former value being 
found for r^ions msar the Milky Way and the latter for regioni 
near the galactic poles. There is here evidence that even among 
stars of the Durchmust^ung (9-5 magnitude), a limit of the universe 
1ms bera rrached, at least in the direction normal to the plane of 
the Milky Way. For the higher magnitudes J. C. Kaptevn has 
shown that the star-ratio diminishes still further. ^ 

In all investigations into the distribution of the stars in space 
one fact stands out pre-eminently, viz. the existence of a ce^in 
plane fundamental to the structure of the heavens. 

This is the galactic plane, well known from the fact that 
It is marked in the sky by the broad irregular belt of Oalaetle 
milky light called the Galaxy or Milky Way. But it 
is necessary to make a imreful distinction between the galactic 
plane and the Galaxy itself; the latter, though it is neces- 
.sanly one of the most remarkable features of the universe is not 
the only peculiarity associated with the galactic plane. Its par¬ 
ticular importance consists in the fact that the stars, bright as well 
as faint, crowd towards this plane. This apparent relation of the 
lucid ttars to the Galaxy was first pointed out by Sir W. Herschel. 
For the stars visible to the naked eye a very thorough investigation 
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can be easily traced, and it follows very closely the course of the 
Milky Way; but, whereas the latter is a belt having rather sharply 
defined boundaries, the star-density decreases gradually and con- 
tinuously from the galactic equator to the gaUctic poles. The 
same result for the great mass of fainter stars has been shown by 
Seeliger. The following table shows the density with which stars 
brighter than the ninth magnitude are distributed in each of nine 
zones into which Seeliger divided the heavens 


N. Pole 
to 

70* N. 

1 to 

50 “ N. 
to 

30“ N. 
to 

10 * N. 
to 

10" S. 

! to 

30" S. 

to 

50° s. 

1 70“ s. 

70“ N. 

50° N. 

30“ N. 

10" N. 

10° s. 

30° s. 

50“ s. 

70° s. 

S. Pole 


3’03 

3-54 

5 ' 3 * 

8-17 

6-07 

371 

3*21 

3’i4 


The table, which is based on over 130,000 stars, shows that along 
the g^actic circle the stars are scattered nearly three times more 
thickly tl^ at the north and south poies of the Galaxy. What 

hnwAVer. in nf Tur+laMilAr its Al.a-1- 


helps to swell the numbers along the galactic equator; but, for 
example, the increased density between latitudes 30® to 50® (both 
north and south) as compared with the density at the poies cannot 
be attributed to the Galaxy itseU, lor the GaUxy pataes nowhere 
near these zones. The star-gauges of the Hersiihels exhibit a 
similar result; the Herscheis counted the number of stars visitde 
with their powerful telescopes in different regions of the sky and 
thus formed comparative estimates of the density of the stars 
extending to a very high magnitude. According to th«r results 
the star-density increases continuously from 109 per square degree 
at the poles to 2019 along the udactic equator. In general, the 
fainter the stars included in the discussion toe more marked is their 
crowding towards the galactic plane. Various considerations tend 
to show that this apparent crowding does not imply a really greater 
density or clustering of the stars in space, but is due to the fact 
that in these directions we look through a greater depth of stars 
before coming to the boundary of the stellar system. 'Sir William 
Herschel and afterwards F. G. W. Struve developed the view that 
the stars are contained in a /comparatively thin stratum bounded 
by two parallel planes. The shape of toe universe may thus be 
con^iared to that of a grind- . n o n 

stone or lens, the sun being ^ . f ' ' >-■* ' 

situated about midway be- ' 1 

tween the two surfaces. Thus . .^ 

the figure represents a section « B R 

the (ideally simplified) uni- 

verse cut perpendicular to. F O 

the planes AB and CD between which the stars are contained. 
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S beinfr the son. Imagine this stratum to be uniformiy filled with 
stars (of course in the actual universe instead oi sh^ly defined 
boundaries AB and CD, we shall have a gradual thinning out of the 
stars) it follows that in the two directions SP and SP' the fewest 
stars will be seen; these then are the directions of the galactic 
poles. As we consider a direction such as SQ farther and farther 
from the pole the boundary of the universe in that direction 
becomes more and more remote so that more stars are seen, and 
finally in the directions SR and SR' in the galactic plane, the 
boundary is perhaps beyond the limits of our telescopes. That the 
universe must have a boundary in the directions SR and SK', we 
can hardly doubt, but nothing is known of its shape or distance 
oxsopt that in all directions it must be far greater than SP or SP'; 
in particular it is not known whether the sun is near the centre 
or olherwisc. That the sun is nearly midway between the two 
boundary pianos co-n be tested bj^ comparing the star-densities of 
the nurlliem and southern galactic hemispheres. These are zone 
for zone very nearly equal; the slight excess of stars in the southern 
hemisphere perhaps implies that the sun is a little north of the 
ceutnu position. This is confirmed by the fact that the Milky 
Way is not quite a great circle of the celestial sphere, but has a 
mean south galactic kititude of about i -j". 

If, instead of considering the whole mass of stars, attention is 
directed to those of large proper motion, which are therefore in the 
mean relatively near us. the crowding to the galactic plane is 
much less noticeable, if not indeed entirely absent. Thus Kapteyn 
found that the Bradley stars having proper motions greater than 
5' per century were evenly distributed over the sky. Dyson and 
’Thackeray's tables show the same result for the Groombridge stars 
down to magnitude 6-5; but the fainter stars (with centennial 
proper motions greater than 5^ show a marked tendency to draw 
towards the galactic circle. The result is precisely what should 
be expected from the theory of the shape of the universe which 
has been set forth. If in the fig. we describe a sphere about S with 
radius SP so as just to touch the boundaries of the stratum of 
stars, then, provided a class of stars is considered wholly or mainly 
included witmn this sphere, no concentration of stars in the galactic 
plane is to be expected, for the shape of the universe does not enter 
mto the question. It is only when some of the stars considered 
are more remote and lie outside this sphere (but of course between 
the two planes) that there is a galactic crowding. We infer that 
nearly all the stars down to magnitude 6-j, whose proper motions 
exceed 5', are at a distance from the sun less than SP, whilst of 
the fainter stars with equally great proper motions a large proportion 
are at a distance greater than SP. This result enables us to form 
some sort of idea of the distance SP. 

On considering the distribution of the stars according to tbeir 
spectra, it appears that the Type II. (solar) stars show no tendency 
to congregate in the galactic plane. The result of course only 
applies to the brighter stars, for we have very little knowledge of the 
spectra of stars fainter than about magnitude y j. The explanation 
indicated in the last paragraph applies to this case also. 'Type II. 
stars are in general much less intrinsically luminous than Type I., 
so that the stars known to be of this type must be comparatively 
near us, for otherwise they would appkir too faint to have their 
spectra determined. They are accordingly within the sphere of 
radius SP (fig.), and consequently are equally numerous in every 
direction. The Type I. stars, bdng intrinsicsdly brighter, are not 
so limited. According to F. McClean, of the stars brighter than 
magnitude 3:5, only thehdium and not the hydrogen stars of Type I. 
show a condensation towards the galactic plane. Thus we see 
that the efiect of limiting the m^nitude to 3'5 is that the hydrogen 
stars are now practically all within the sphere SP, and it is cmly 
the helium stars, whose absolute luminosity is still peater, that are 
more widely distributed. Of the rarer types of spectra, stars of 
Type III. agree with those of Type II. in being evenly distributed 
over the sky) Types IV. and V. however, congrerate towards the 
galactic plane. The most remarkable are the Type V. (Wolf- 
Rayet) stars; in their case the condensation into the galactic regions 
is complete, for of the 91 known stars of this type, 70 are actually 
in tee Mfilky Way and the remaining si are in the Magellanic 
Clouds (two large clusters in the southern hemisphere, which re¬ 
semble the. Milky Way in several respects). Excluding the latter, 
the 70 Woif-Rayet stars have a mean distance from the central 
galactic circle of only z-6°. There can be little doubt that these 
stars belong to the Milky Way cluster, so that their presence is a 
property of the cluster rather than oi the galactic plane in geuetal. 

nebulae have the remarkable characteristic of avoimng the 
gslKtic plane, and It has been suggested that the space outside the 
iWts of the iteUar universe is filled with them. It does not, 
however, seem probable that their apparent anti-galactic tendency 
has such a significance; in the Magellanic uouos spiral nebulae 
are very abundant, a fact which shows that there is no essential 
antipatny between the stars and the spiral nebulae. 

As might he expected, the relative mqticn of the two great 
star-drifts is parallel to the galactic plane.. 

A gWee at the MUky Way, with Its sharply defined teegtilar 
boundaries, its clefts and diverging spur, is almost sufficient to 
assure us that it Is a teal cluster of stars, and does aOt therely 


indicate the directions in which the universe extends farthest. 
Barnard's photographs of its structure leave little doubt en, the 
matter; the numerous rifts and dark openings show that 
its thickness cannot be very great. To complete our 
representation of the untveree, it is therefore necessary ■ 
to add to the fairly uniform distribution of stars between two 
planes a gigantic cluster oi an annular or spiral iorm, also lying 
between the planes and completely surrounding the sun. The Milky 
Way is not of uniform brightness, so that we are perhaps nearer to 
some parts Of it than to others, but it is everywhere very distant 
irom the sun. Estimates of this distance vary, but it may probably 
be put at more than three thousand light years (parallax less than 
o'ooi'). Nevertheless the Milky Way contains a fair proportion 
of lucid star*, for these are considerably more numerous in the bright 
patches of the Milky Way than in the rifts and dark spaces. 

It has been seen that the paiullaxes afiord little information 
as to the distribution of the main bulk of the stars and that the 
chief evidence on this point must be obtained indirectly 
from their proper motions. Our principal knowledge 
of tills subject is due to Kapteyn {Grdningtn PvUiailitms, ; _ 

Nos. 8 and ii), and though much of his work is pro- 
visional, and perhaps liable to considerable revision 
when more extensive data are obtainable, It probably *“”• 
gives an idea of the construction of the universe sufficiently accurate 
in all essential respects. As has been explained the mean distance 
of a group of stars can be readily determined from the parallactic 
motion, which, when not foreshortened, is approximately four 
times the parallax; but to obtain a complete knowledge of the 
distribution of stars it is necessary to know, not merely the-«ean 
parallax of the group, but also the frequency law, i.e. what proportion 
of stars have a quarter, half, twice or three times, &c,, the mean 
rarallax. One result of Kiwteyn's investigations may be given here. 
Taking a sphere whose radius is 560 light years (a distance alK>ut 
equal to that of the average ninth magnitude star), it will contain :— 
I star giving from 100,000 to 10,000 times the light of the sun 
a6 stars „ 10,000 „ 1,000 „ „ „ 

1.300 » >. >.ooo „ 100 „ „ „ 

a»,ooo „ „ 100 „ 10 „ „ „ 

140,000 „ „ 10 „ 1 ,, ff „ 

430,000 „ „ 1 „ 01 „ „ „ 

650,000 „ „ O-I „ 0-01 „ „ „ 

Whether there is an increasing number of still less luminous stars is 
a disputed question. 

The comparative nearness of the stars of the solar type, which we 
have had occasion to allude to, is confirmed by the met riiat their 
proper motions are on the average much larger than those of 
the-Sirian stars. Kapteyn finds that magnitude for magnitude, the 
absolute brightness of the solar stars is only one-fifth of that of the 
Sirian stars, so that in the mean they must be at less than half 
the distance. As the numbers of known stars of the two types are 
nearly equal, it is clear that, at all events in our immediate neigh¬ 
bourhood, the solar stars must greatly outnumber the Sirian. 

RsraRBNCBS.—Of modem semi-popular works entirdy devoted 
to and covering the suUects treated of in this article the prindpal 
ie Simon Newcomb's IM Stars, a Study 0/ Us (/Miveessi.meotlen 
must also be made of Miss A. M. Clerke's THs Systsof of. fks Sfurs 
(znd ed., 1905), which contains full references to. original papm; 
ProUsms in Astrophysics, by the same author, may also be consulted. 
The following works of reierence and catalogues deed with spedfel 
branches Of the subject; for variable stars, Chandler's " ^rd 
Catalogae," Astronomical Joum. (i8g6), yoL. xvi., is, now very 
incom^ete; Harvard Annals, vol, Iv., pt. i, and vol. lx., No.j4, 
together constitute a catalogue of ^1734 variable stars; wemerldes 
of over'800 variables ate given in the Visrtsljakrssekrift at the 
Astronomischs, GsssttschaA, For double stars see Bumhm's 
GsnsnU Catalog (1907). and Lewis, Msmoirs of tht,R,A. 5 „ vah tvi.; 
the orbits of the princ^ial binaries are disciuised in T. J. J. See, 
Evolution of Slslltn Systems, and another list will be found {n tick 
Observatory BullsHn, No. 84. A list of spectroscopic binaries dis¬ 
covered up to 1905 is given in Lieh Obssrvatory ButteHn, No. 79. 
For the spectrum mialysis qf stars, Sebeiner's Astrononrieal Spsciro- 
seopy (traiu. byFro8t)maybeconsalted. The" Draper Catalogue,” 
Harvard Annals, vol. xxvii., gives the classification according to 
spectrum of over 10,000 stars; for the brighter stars Haroanf Annals, 
vol. 1 . forms n more complete catalogue. Of the nmUerous memedrs 
discussiM Bteller spectra in relation to evolution, A. Schuster, 
" The Evolution m Solar Stars,*' Asirophysical Journ. (1903), 
vol. xvii., may be mentioned as giving a concise survey of me 
subject. (A. S. E.) 

STABA¥A RUSSA, a town of Russia, in the jqyppment 
of Novgorod, 58 m. S. of the city of Novgorod, on river 
FolisU, by means of which and Lake Ilmen it is broi^^t into 
steamer communication with St Petersburg. 15,334. 

Brine springs on the east of the tovrn were used as a source Iot 
the st^^ of salt as late as i86j; at present th^ are u^ oidy 
as mi^i^ waters (temp^ture 51-54“ F.), ftavit^ a. great 
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reseipblance to those of Kreuenach in Gennany. Some 
thousands o£ visitors resort to them every summer, and owing 
to this circumstance Staraya Russa is better built and better 
kept than any other town in the government of Novgorod. The 
ihhabitimts are supported chiefly by the .sumnser visitors. There 
is a trade in rye, oats and flax shipped to St Petersburg. The 
name of Staraya Russa occurs in Russian annals as far back 
as 1167. It belonged to the republic of Novgorod, and suffered 
continually in the wars between Russia, Lithuania and Livonia. 
It was afterwards annexed to Moscow. 

STARA ZAGORA (Turk. Eski-Zagra), the capital of a depart¬ 
ment of Bulgaria, in Eastern Rumelia, on the southern slope of 
the Karaja Dagh, 70 m. N.W. of Adrianople, with which it is 
connected by railway. Pop. (1906), 20,647. It is surrounded 
by vineyards, and has also cloth and carpet manufactures, 
copper fuimdries and tanneries. The production of silk and 
attar of roses is carried on in the district, which contains nume¬ 
rous mineral springs. The town having been almost wholly 
destroyed during the Russo-Turkish War of 1877-78, was rebuilt 
on a regular plan, with wide and broad streets radiating from a 
fine central square, where are situated the principal public 
buildin^4 During the rebuilding, important Thracian, Roman, 
Byzantme and Turkish antiquities were dbcovered. 

Stara Zagora, founded probably by the Macedonians, was 
known to the Romans a.s Augusta 'Iraiana, but afterwards, 
to distinguish it from a Macedonian town of this name, it was 
named ^roe or Berrhoea. By the Turks the name was changed 
in the 17th century to Eski-Zagra or Eski-Zaara, but after 1878 
the Bulgarian name of Stara Zagora came into general use. 

.STAMOARD and LARBOARD, nautical terms fur the right 
and left sides respectively of a ship, looking, towards the bows. 
The final part of these is Old Engtsh bord, board, the side of a 
ship, now used for a plank of wood. In starb^rd ( 0 . Eng. 
steorbord) the first part certainly means “ steer,” and “ steering 
side ” therefore refers to the time when vessels were steered by 
a paddle or sweep worked from the r%ht side. In Old English 
the left side of a ship was known as baeebord, back board, 
the side of the vessel to the back of the steersman. This is 
paralleled in all other Teutonic languages, cf. German backbord, 
aad has been adopted in Romanic languages, cf. French babord, 
Bat^ord did not survive in Middle English, in which its place 
was taken by laddehorie or Uuhehorde. In the ifith century 
. the word takes the forms Urbori, leerelori m larbord, probably 
by assimilation to skr-, steere-, end star-bord. There is much 
doubt as in the origin of the term and the curious change from 
ladd^orS to larboard. Skeat (E(ym. Diet.) suggests that these 
may be two distinct words., The earlier form is usually con¬ 
nected .with “ lade,” to put cargo on board a vessel, the left 
side bong that on vdiich this was usually done, for the ship 
when in pert would He with her left side against the quay wall, 
her head; pointing to the entrance. If the later form is not 
due fo mere assimilation to starboard, It may contain a wor4 
meaning empty (O.Et%. ge 2 a>,'Ger. leer), and refer to that sida 
of the vessel where the steersman does not stand. Owing to 
the similarity in sound between starboard and larboard, the 
word port is now used for the left side. The substitution of 
this for the older term was (^cklly ordered in the British 
navy by an admiralty order of 1844, and in the United States 
ot, America by a navy department notice in ,1896. The use 
of; ^rt m this sense is much oldet; it ocean in Manwaring’s 
Seaman’s Dictionary (1625-1644). In this usage port may 
«ther mean “harbour" (Lat partus), the ship lying'with its 
left side gMunst the'port or quay for unloading, or " opening,” 
“ entrance, (Lat. porta, gate), for the cargo to be taken on 
board; cf. “porthole.” : ■ . 

8 TAR 0 H, kn organized produpt of thtf Vegetable kingdom, 
forming one of the most important and ^racteristic elements 
6f plant ^e. It originates within the li^g vegetable cell 
•thitegh the formative activity of ehlbro;^yll under the in- 
ffueiin of light, arid hi Consequently on characteristic 

’df idl'jiiants ci^tamin|!iblat body. StarcH’found withm lehves 
and othar'jjnlm psite^iff titotsisnsii^ and trehsfonhed 


with great rapidity; aecumulatims of it.aet catvied'as starch- 
formers, and t^eposited as starch in special reservoirs orportions 
of plants as the period of maturity approaches. In ttis way 
the body is found to gorge the stems of certain palms---tbe sago, 
flte.—just before these ;^nt5 begin to form th«r fruit;’it is &e 
principal constituent of the underground organs df biennial and 
perennial plants, tap-roots, root-stocks, corms, bulbs and tubers; 
and it is abundwtiy stored in many fruits and seeds, as in the 
cereals and pulses, in bananas, bread-fruit, &c. It occurs in 
minute granules varying in diameter from "002 to -185 milli¬ 
metres; and the granules from different sources have each a 
distinct microscopic character. Under the microscope these 
granules are seen to consist of a nucleus or bilum surrounded 
by layers arranged concentrically or excentrically, and the 
relations of hilum and layers are the most distinctive features 
of individual starches (see H. Gall, Microscopy of the Starches, 
1900). Starch consists of a white or yellowish-white glistening 
powder. It is only slightly acted on by cold water, but under 
the influence of heat in water it swells up, forming according to 
the proportions of starch and water a clouded opalescent paste. 
The soluble portion is called granulose, and the insoluble starch- 
cellulose; from the aqueous solution alcohol precipitates soluble 
starch. Iodine acts on it in water, producing a brilliant blue 
coloration, this reaction forming a very delicate and character- 
stic test. The colour disappears on heating, but is recovered 
when the mixture is cold. Diastase and dilute boiling sulphuric 
acid convert starch into a form soluble in hot water, whence it 
passes into a series of easily soluble dextrins, and finally into 
the condition of the sugars, dextrose and maltose. Chemically, 
starch is a carbohydrate with the formula (CjHjoO^),, where n 
is four or more. 

As an economic product starch in its separate condition is 
a most important alimentary substance, the chief pure food 
starches being arrowroot, sago, tapioca and cornflour. In its 
combined condition, in cereals, &c., starch is a useful nutritive 
element. In its other industnal relations starch is used: (i) 
directly, as a thickening material in calico printing, for me 
dressing and finishing of many textiles, for laundry purposes, 
adhesive paste, and powder; and (2) indirectly, for the pre¬ 
paration of dextrin and British gum and starch^sugar. Indian 
com, wheat and rice starch axe principally employed .for the 
direct applications; aad for the dextrin and sUurch-suj^r 
manufacture potato-starch is almost exclusively selected. 


In the preparation at starch the object of the manufacturer if to 
burst the vegetable cell walls, to liberate the starch granules, and 
to free them from the other cell contents With which they are 
associated. When, as in the case of the potato, the - associated 
cell contents, Ac., are readily separated solution and levigatlon 
the manufacture is exceedingly simhle.' poitato-stBr<Jh is ptsflsl^ 
principally by carefully washing the potatoes and in a kteo ef 
rasping maemne reduemg them to a .fine pulp, Which is deposited 
in water as raw starch. The impurities of “this starCh-^'Btilose, 
sJbnminoids, fragments Of ■^tiatb,'ftC.—^rU separated'by wasWng 
it in fine sieves through the mdihes Of which the pure starch rdone 
passes. The sieves are variously formed, some revolving, Others 
moving horizontaUy or in such manner as to keep'the material in 
agitation. The stardi is then received fii taiilcs. in which it settles, 
and so separates from the solnhle albuminoids and salts of 'the 
potatoes. (The waste pulp which passes over the sieve is pressed, 
dried quicldy, and solif as a low-made cattle'food,) The settling 
of the starch is much retarded by the dissolved albuminoids, aad'to 
hasten the separation smalt quantities of alum ot'sulphdric acid 
are employed., Alum Coagulates the albumen and to’that extent 
contaminates the stiwch, r^e the acid acts bn the Starch itst^ and 
is dificult of neutiUllmtlon. After thestateh has settled,'tlie brown- 
coloured supernatant liquor U drawn off and the starch again, washed 
either In tanks’ oT in a centrifugal machine. Finally it is dried 
by spreading it in layers over TOrotts bricks (a ptboess not tqqn'iced 
in the, 'base of starch Washed In, Ji certtrilugai ’naChine) and' bv 
exposure' to the Wr, aftet whidh it'Still retains a large proportion 

S { water, but Is'in a condltiott for making dtnttrin or'iStatch-sugar. 
‘or lurthcr d^g it is ground to a rongh 'powder, and dried 
thoroughly in a hot Chajni)|«, thSn reduced to 'a poWder and tifted. 
'mat’d-stareh is also fnwe by a* " rcitting"'pt6<»lis,'!fa'which 
potatoes are reduced,'te'.a pulp'bV.ilteiim KAdV'kre'thCa hjMped 
uptdl feaihentatittu ’ttikes piac*; 106 lb of'pqi^ito^’jdCld r^-xAlb 
.of'dry.starchl , ' 4 

In. deaung sritit 'tin statchsb of We Rereads, thitie is gtittter 
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K9«i|iUMice to tho» of Kreuznach in Gannanf. Some 
thonsands of visltoTs resort to them every summer^ and owing 
to this circumstance Staiaya Russa is brtter built and better 

2 : than any other town in the gDVHnmentof Novgoiod. The 
bhanta an suppiwted chiefly b^ the summer visitors. There 
u a trade in rye, oats and flax shipped to St Petersburg. The 
na™ of . Staiaya Russa occurs in Russian annals as far back 
aa 11167, It bebnged to the republic of Novgorod, and suflered 
continually in the wars between Russia, Lithuania and Livonia, 

It was afterwards annexed to Moscow. 



A ,n.A'v>^i. j. 


It WBs aixenvaras aimexea lo jnoscow. 

8TABA ZAOORA (Turk. Eski-Zafira), the capital of a depart' 
inent of Bulgaria, in Eastern RumeUa, on the southern slope of i 
the Kamja Dagh, 70 m. N.W. of Adrianople, with which it is 
connected hy railway. Pop. (1006), 20/47, It >* surrounded ; 
by vineyards, and has also cluth and carpet manufactures,' 
copper foundries and tanneries. The production of silk and 
attar of rosea is carried on in the district, which contains nume- 
rous ntineral springs. The town having been almost wholly 
destroyed during the Russo-Turkish War of 1877-78, was rebuilt 
on a regular plan, 'with wide and broad streets radiating from a 
fine central square, vdieic are situated the principal public 
buildings, Di^g the rebuild!^, important Thracian, Roman, 
Bysantine and Turkish antiquities were discovered. 

Stara Zagora, founded probably by the Macedonians, was 
known to the Romans as Augusta Traiana, but afterwards, 
to distinguish it from a Macedonian town of this name, it was 
named Beroe or Berrhoea. By the Turks the name was changed 
in the 17th cimtnry to Eski-Zagra or Eski-Zaara, but after 1878 
the Bulgaiian name of Stara Z^ra came into general use. 

JTAiUMAltD JiXD LABBOAU), nautical terms fur the right 
and left sides respectively of a ship, lucking, towards the bows. 
The final part of these is Old Engli^ bord, board, the side of a 
ship, now used for a plank of wood. In starboard (O. Eng. 
sfwriord) the first part certainly means " steer," and " steering 
side ” thi^ore refers to the time when vessels were steered by 
a pad(U»«r swwp worked from the right side. In Old English 
the kft side of a ship was known as biutbard, back b(»rd, 
the side of the vessel to the baxdc of the steersman. This is 
panJlelad in sB other Teutuoic languages, c{, German bockbord, 
aad Ims ibera adopted in Romanic laagtu^, cf. French hibatd. 
BatAvri did not survi've in Middle English, hi which its place 
mu taken by laidtbtrit or laBttbordt. In the tfith century 
the void takes the forms \erhari, Utrtbord or larbord, probably ' 
by aniaoilation to iler~, steer&; and itar-b<ird. Then is much 
deubt aato the origin erf the term and the curious change from 
laid^efd to larboard. Skeat (Elym. DUt.) suggests that these 
suy be two distinct words. The earlier form is usoaHy con* : 
nwAe^ with “ lade,” to put cargo on board a vessel, left' 
aide being that ^on which this was usually dene, for the ehip \ 
irtseb’in pert would He with her left side-against the qui^ -wall, i 
her be^ ^iiiti^ to the entrance. If Ae later 'form is not' 
due,to mere assimilation to .starboard. It insy contain 4 w^ j 
eapty { 0 . Eifg. faliir,'Ger. hwr), and refer to that side { 
of the vessd wim tM steersman does not stand. Owing tq 
t^ simitarity in squad between staiboard and larboard, the 
word port is now used for the left side. The substitution of 
'this for the older^ tenn -was officially ordemd in the British . 
wavy by an admiralty wder of 1844, and in the United Stales ! 
ot^^nica by a navy department notice in rSgfi. The use ; 

In this sense u much otd^; it occurs in Manwaring’s ! 
tSsmSMls Diaiotuuy {i6>5-rl!i44). Bi this usage port may, 
esther mean “harbour” (Int farlrts), the ship ^ng’with its 
left side i^^st the'port or quay for unloading, or “ openipg,” 
"ent^c^ (Lat. porta, gate), for the cargo to be taken on 
board; cf. "porthole.” ; ■ , 

VfABOH, in organized product of Ihli! Vegetable kingdom, 
forming one of tin most impor^t and dhirwrterlstic elements 
df plant ^e. It originates wititin the’ living vee^fale cell 

S ti ^ formit^ activity qf qhlnt^^ under the In* 
of Hghf, anid'tt (kms^ently an linmping chaiacterlstie 
'df i^tsiniin^'al^t bMv. Smrdi’fqmd vntiiaa lekves 

and otW'I^Bien'pcatf of plants is MfiMlateii and tnnsfonhed i 


with great rqridity; aoemmilations of it.aat canied'as etandi- 
formers, and miepesi^ as starch in special reeeivoirsorwortions 
of plants as the period of maturity approves. In ub way 
the body is found to gorge the steins of certain pahns^tbe sago, 
ftc.—just before these pknts begin to form thw fruit; it is &e 
principal constituent of the underground organs d biennial and 
pnen^plants, tap-roots,root'Stocks,conns,buib6 end tubers; 
and it is abundantly stored in many fruits and seeds, as in the 
cereals and pulses, in bananas, bread-fruit, &c. It occurs in 
minute granules 'varying in diameter from 'oos to ‘185 milli¬ 
metres; and the granules from different sources ha-ve each a 
distinct microscopic character. Under the microscope these 
granules are seen to consist of a nuoleus or bilum surrounded 
by layers arranged concentrically or excentrical^, and the 
rwtions of hilum and layers are the most distinctive features 
of individual starches (see E. Galt, Miaoscopy of (Ar SUtrekti, 
tqoo). Starch consists of a white or yellowish-white glistening 
powder. It is only slightly acted on by cold water, but under 
the influence of heat in water it swells up, forming according to 
the proportions of starch and water a clouded opalescent paste. 
The soluble portion is called granulose, and the insoluble starch- 
oellulOK; from the aqueous solution alcohol precipitates soluble 
starch. Iodine acts on it in -water, producing a brilliant blue 
coloration, this reaction forming a very delicate and character- 
stic test. The colour disappears on beating, but is recovered 
when the mixture is cold. Diastase and dilute boiling sulphuric 
acid convert starch into a form soluble in hot water, whence it 
passes into a series of easily soluble dextrins, and finally into 
the condition of the sugars, dextrose and maltose. Qremically, 
Starch is a carbohydrate with the fonnula (C^gO^, where n 
is four or more. 

As an economic product starch in its s^rate condition is 
a most important alimentary substance, the chief pun food 
starches being arro-wroot, sago, tapioca and cornflour. In its 
combined condition, in cereals, Stc., starch is a useful nutritive 
element. In its other industrial relations starch is used: Yi) 
directly, as a thickening nutterial in calico printing, for uie 
dressing and finMiing of many textiles, for laundry purposes, 
adhesive paste, and powder; and (2) indirectiy, for the pK- 
paiation m dextrb and British gum and staichTsugar. Indian 
com, wheat and rice starch are principally en^loyed ior the 
direct applications; aad for the dextrin and studtwiqpu' 
manufacture potato-starch is idmost exclusively selected. 

In the preparation of stardr the object of the mamlfactmr It to 
burst the vegetable cell walls, to Ubmte the etsrch granules, and 
to tree them from the other ceU eontents ■WtUi whidi they are 
asioEiated. When, as in the case of the potato, the - SMoMted 
eell fiOAtentS, Ac., are readily separated soItttloR and leyfgatlon 
tile manufacture is exceettiiigty sini^.' mato^tareh is pr^wM 
principally by careful^ wastune the 'potatoes and in a Uw et 
laspisig rivBctdne reducing them ib a .fine. puto. Which Is deuuSited 
in -water as raw starch. The impurities of^mis starCh—‘teuiilose. 
^buminoids, fiacments of potato,'ftC.-naff aepaiated'by waibbig 
It in fine sieviu, -tiiroi^ the meMres Of which the pure ttnch iSiniB 
passes. The sieves are vailonsly formed, some revolving, others 
movlnK horlsoot^y or in suCh manner as-to keep 'the matertal in 
agltatmn. The starch Is then received in taOhs. in whUh it settles, 
and so separates from tne solnhle albuminoids and salts oi the 
potatoes, waste pulp which passes over Hie sieve Is preSaSd, 
dried qulclay, and son m a low-i^e cattle food,] The settling 
of the atarch is much retattlcd by the dissolved idbumloqlds and to 
hasten the separatfon small quantltiies of slum or' adl^unc acid 
are emdoyed.. Atom Coacehn^ the albnmen and fn’Tluit'satent 
contanunatea the stardi, while the add acts bn the itanhttsffM'and 


is difficult of lieqttailstlim. AfterthestarchhasiOttled.’tfiebfDwn- 
colonred supernatUntllquor U drawn ofl and the Sta^ ^alti,wa)itied 
either In -tiinks’ of fn a centdfngtf taachine. FlUuly it la itried 
hy spreading it in layera over poms bricks (a prOosss not vsbifined 
in the. 'case oi ttarw Washed in, a oentiliugu maihiiit) bv 
oxposurs to the ah', altar wb^ li'niU retanis'a large ptop ort itoh 
« WZt^. Hut ^ cbfldlticia for maddnl dug^b orT:^^ - 
For further dning it is greaiid to a rough ipowder, _ 
thoroughly in i hot Chattl^, then rudiiCed' to 'a ponder ai 
'•BBtatMtMCh Is also ^ by a' '• rutting “'fesjata,” 
potatoes are ndBeed;tlsik pulp 'b+.,Wfc!ing'i^ii^'^_ .. 

,^ tfll place; twib erf^pq^toes.’yfsld i^^tb 

wflh 'tiid staiehab' of tili 'icrMt, tisMe' !■' 'gtadtet 
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. 'diffiiadtyi owfag-to the wescnce of alutep, ■which "witli water forms 
* tough idaetic body difficult of solution and removal, ihe diffi- 
■cul^ is ejcp^eneed in greatest measure in dealing with wheat, 
which contains a large proportion of gluten, ^eat starch is 
sepuated in two different ways; (i) the fermentation method, 
which is the original process, and (j) by mechanical means without 
preliminary .fermentotion. In the fermentation process whole 
wheat or wheaten meal is softened and swollen by soaking in 
water. Wheat grains arc, in this condition, ground, and the pulp, 
mixed to a thiociah fluid with water, is placed in tanks, where it 
4sftneiitB, developing acids yrhich dissolve the gummy constituents 
-I5f the wheat, with part of the gluten, and render the whole less 
tenacious. After full fermentation, the period of which varies 
with the weather and the process employed, the starch is separated 
in a washing drum. It is subsequently washed with water, which 
dissolve.s out the gluten, the starch settling in two layers—one 
comparatively pure, the other mixed with gluten and some branny 
particles. These layers are separated, the second nndergoing 
further washing to remove the gluten, &c., and the remaining 
operations are analogous to those employed in the preparation of 
potato-starch. By the mcctonical process wheaten flour is knead^ 
into a stiff paste, which, after resting for an hour or two, is washed 
over a fine sieve so long as the water passing off continues milky, 
whereby the starch is liberated and the greater mrt of the gluten 
retained as a gluey elastic mass in the sieve. The starch is sub¬ 
sequently purified by fermentation, washing and treatment in centri¬ 
fugal machines. The gluten thus preserved is a useful food for 
diabetic patients, and is made with flour into artificial macaroni 
and pastes, besides being valuable for other industrial purposes. 
Thq fermentation process gives about 39 tb of starch and ii of 
bran from too lb of wheat, whilst the mechanical process gives 
about 55 lb of starch and 12 of gluten. 

Maize (Indian corn) starch is obtained by analogous processes, 
but, the proportion of gluten in the grain being smaller and less ten¬ 
acious in its nature, the operations, whether clicmical or mechanical, 
present fewer ditficultics. Under one method the separation 
of maize starch is facilitated by steeping, swelling and softening 
the grain in a weak solution of caustic soda, and favourable results 
are also obtained by a process in which the pulp from the crushing 
mill is treated with water acidulated with sul^urons acid. 

.In the preparation of rice-starch a weak solution of caustic soda 
is also employed fox softening and swelling the grain. It is then 
washed with pure water, dried, ground and sifted, and again 
treated -with alkaline water, by which the whole of the nitrogenous 
constituents are taken up in soluble form. An acid process for 
obtaining rice-starch is also employed, under which the grain, 
swollen and ground, is treated repeatedly with a solution of hydro¬ 
chloric acid, Which also dissolves away the non-starehy constituents 
isl the grain. The yield is about 85 Ib per 100 of noe. Istundty 
Starches arc princlpcdly made from rice and from pulse. 

See'O. Saare, iHt I'abrikaHon der KartoffelMrkf (iBpy). 

STAB'fSAMBES, the name given in the 15th, i6tb And 17th 
icenturies to«n' English court of justice. The name is. probably 
derived from the stars with which the roof of the chamb^ 
was paipted; it was the camera steUata. But it has ahso been 
derived from a .Hebrew word shetm^ or sVtar, a bond, op the 
Supposition that the chamber of meeting was the room in 
Whicdi the lega! documents connected vrith the Jews were kept 
priPr to their explsion from England by Edwatd I. 

*^6 origin and early history of the court are scunevi^hat obscure.: 
The curia Kgis of the rath oentu^, combining ^dioial, deliboa- 
tive and administrative functions, had thrown oS several 
Oflshoots in the court of king’s bench and other courts, but the 
iCrosm never parted with its supreme jurisdiction. When m the 
xgtfa century the king’s council became a regular and permanent 
^y, practically distinct from parliament, this supreme juris- 
diCtiDn eprttinu^ to be exercised by the king in ctiunCil. As 
ordinal courts of law,became more important and more 1 
systematic, the indefinite character of the council’s .jurisdiction 
'■mve rise to.frequent complmnts, and efforts, for the most part 
•'wfiitless, were maide by the jwliaments of the 14th centmv to : 
chei^ it.. The equitalale jurisdiction of the chancellor, which 
'grew up during the >i«ign of Edward III. lake .thctcourts-of law 
under Henry II., was derived fromthis suprSmeijudidaipawer, 
v^iA WfU t^t'Tlh^aPstdd. 

.'itiw'ih t^rearaiof Hdmard ni.,afteran act pf ^i,that..!we 
.first bearql titewanceHot, treasurer, justices andotha^niemtiers 

the king’s council enerdsing jari^ictioa in t^-eld^chiinberL 
Of ‘ehantbre at Weattttm'ster. 

;dpe,'|>aBygifi'.^..iwqmtted.of A certain,. (hWBe 
i in the eamm simUa. HifheiAoaotb aotsiiri^iMCMinent gs had 


rKcgnwed this jurisdiction had done so only by way of limita¬ 
tion or prohibition, but in 1453, about the time wh%n the 
distinction between the ordinary and the privy coundl first 
became sqtparent, an act was passed empowering the chancellor 
to enforce the attendance of ail persons summoned by the privy 
seal before the king and his coundl in all casc.s determinable 
by common law. At this time, then, the jurisdiction of the 
council was recognized as supplemental to that of the ordinary 
courts of law. But the anarchy of the Wars of the Roses and the 
decay of local justice, owing to the influence of the great barons 
and the turbulence of all classes, obliged parliament to entrust 
wider powers to the council. This was the object of the famous 
act of 1487, which was incorrectly quoted b> the lawyers of the 
long parliament as creating the court of stai chamber, which 
was in reality of earlier origin. 

The act d 1487 (3 Hen. VII.) created a court composed of 
seven persons, the chancellor, the treasurer, the keeper of the 
privy seal, or any two of them, with a bishop, a temporal lord 
and the two chief justices, or in their absence two other justices. 
It was to deal with cases of “ unlavrtul maintainance, giving of 
licences, signs and tokens, great riots, unlawful assemblies 
in short with all offences against the law which were too serious 
to be dealt with by the ordinary courts. The jurisdiction thus 
entrusted to this committee of the council was not supplemen¬ 
tary, therefore, like that granted in 1453, but it supers^ed the 
ordinary courts of law in cases where these were too weak to 
act. The act simply supplied machinery for the exercise, under 
special circumstances, of that extraordinary penal jurisdiction 
which the council had never ceased to possess. By an act of 
1529 an eighth member, the president of the council, was added 
to the star chamber, the jurisdiction of wluch was at. the same 
time confirmed. At this time the court performed a very 
necessary and valuable work in punishing powerful offenders 
who could not be reached by the ordinary courts of law. It 
was found very useful by Cardinal Wolsey, and a little later 
Sir 'Ibomas Smith says its object was “ to bridle such stout 
noblemen or gentlemen who would offer wrong by force to any 
manner of men, and cannot be content to demand or defend 
the right by order of the law.” 

It is popularly supposed that the star chamber, aftar an exis¬ 
tence m about fifty years, disappeared towards the end of the 
re^ of Henry VIII., the powers obtained by the art of 14S7 
being not lost, but reverting to the coundl as a whole. This 
may have been so, but it is more probable that tlw stuebmber 
continued to exist side by side with the council, and the. ,two 
: bodies were certainly separate during the latter part of Eliu- 
beth’s reign. The act of 1540, .which gave the king’s pro¬ 
clamation the ftffce of law, enacted tiiat ertendos against them 
were to be punidied by the usual officers of the coundl, together 
with some bishops and judges “ in the star chamber or else¬ 
where.” It is difficult, if not impossible, to draw a dear 
distinction between the-fiotfek ]af the privy coundl jn^^he 
duties of the star chamber at ^s time, although before the 
abolition of the latter there was a distinction “ as to their com¬ 
position and as to the matters dealt with by the two courts.” 
During 'the reign (A Elizabeth Sir Ihranas Snaitti remarks that 
juries misbehaving “were many times commanded to appear 
in the star chamber, or before the privy council for ^ matter.” 
Ihe uncertain, comppsition of-the court is well shown by Sir 
Edward Coke, who says that the star chamber is or may be 
compioundedrt three several coundls: (1) the lordis and others 
of ^e privy council) (syttie jukes' of either bench and the 
barons rt the exchequer; (3) the lords of parhament, who are 
not, however, standing judges of the court, l^lliam Hudl^n 
(d. 1635), on the other hand, considers that ail peers.hasl the 
, right'rt .eit^g,,in the court, but if- so,they bad certaady. given 
iap ttte privily in the 17th fiaatuiyi .. . . 

The jurisd^on of) the star chamber was 8Si,)WliWi'ae.4ts 
constiturias.. Hudson saysrit Is impossible to.driheeut.wjiamut 
offending tlm supporters of ;.{lhe-ps«r<>getive -limitation rof 

its pewm, or the lancers b^ attrihuti^-hp it an mtfxssiive 
latiAidft, in 1 praeffoe its. ja^iction was • sdawst 
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It took notice of riots, murder, forgery, felony, perjury, fraud, 
libel and slander, duels and acts tendme to treason, as well as of 
some civil matters, such as disputes about land between great 
men and corporations, disputes between English and foreign 
merchants, and testamentary cases; in fact, as Hudson says, 
“ all offences may be here examined and punished if the king 
wiU.” Its procedure was not according to the common law. 
It dispensed with the encumbrance of a jury; it could proceed 
on rumour alone; it could apply torture; it could inflict any 
penalty but death. It was thus admirably calculated to be 
the support of order against anarchy, or of despotism against 
individual and national liberty. During the Tudor period it 
appeared in the former light, under the Stuarts in the latter. 
Under the Tudors, as S. R. Gardiner says, it was “ a tribunal 
constantly resorted to as a resource against the ignorance or 
prejudices of a country jury,” and adds that “ in such inves¬ 
tigations it showed itself intelligent and impartial.” Under 

J ames I. and Charles I. all this was changed; the star chamber 
ecame the great engine of the royal tyranny. Hateful and 
excessive punishments were inflicted on those brought before the 
court, notable among whom were Prynne, Bastwick and Burton, 
and the odium which it gathered around it was one of the causes 
which led to the popular discontent against Charles I. As it 
became more unpopular its jurisdiction was occasionally ques¬ 
tioned. An example of this kind occurred in 1629, but the 
barons of the exchequer who heard the case declared that the 
star chamber was created many years before the statute of 
Henry VII. and that it was “ one of the most high and honour¬ 
able courts of justice.” It was abolished by an act of parlia¬ 
ment of July 1641. In 1661 a committee of the House of Lords 
reported “ that it was fit for the good of the nation that there 
be a court of like nature to the star chamber ”; but nothing 
further was done in the matter. 

For the histoiy of the star chamber see Sir Thomas Smith, 
Commonwealth of Engtani (1633); Lord Bacon, History of Henry VII., 
edited by J. R. Lumby (Cambridge, 1881); William Hudson, 
" Treatise of the Court of Star Chamber,” in vol. ii. of C(^lectanea 
Juridica; H. Hallam, Constitutional History of England (i8y6); 
W. S. Holdsworth, History of English Law (fol. 1902): G. W. 
Prothero, Statutes and Constitutional Documents, (1894); 

W. Busch, England under the Tudors (1895); S. R. Gardiner, History 
of Et^land, idoj-rdae (1883-1884): D. j. Medley, English Con¬ 
stitutional History (1907): and A. V. Dicey, The Privy Council, 
The pleadings in the star chamber are in the Record Office, Ixmdon; 
the decrees appear to have been lost. 

STASnSH, a popular term under which are included a laige 
num ber of sea-animals, belonging all to the great group of Echino- 

derms, but to three dis¬ 
tinct divisions of that 
group: the Asterids, 
the Ophiurids and the 
Crinoids (see Echino- 
derma). The Asterids 
or starfish propr in¬ 
clude the CT0S3-Mh,the 
sun-star (see Echino- 
DERMA, fig. 17), the 
cushion-star, the butt- 
horn, and many with¬ 
out a pc^ular name. 
The common cross-fish 
or five-fingw, Asterias 
rubens, of British seas, 
may be taken as typical 
(figs. I and 2), and the 
description will apply 
also to the American 
species A. forbesi and 
A. mdgaris. The animal consists of a central bo^ or disk, 
p^uc^ into five arms or rays. The upper surface is covered 
Wh 'h leathery slda) strengthened by a rafter-work of little 
bones or plates, mside Of crystalline carbonate of lime, many 
of them bearing prddOS of the same substance and smaU 
pincerdflee'bodies—-the pedioetiariae (see Sea-vrcsin). lathe 



Fig. i.-i-An Asterid, Asterias rubens, 
upper surface. 

a, Madreporite. 

d. The same teagnified. 

b. Anus. 

This starfish nusy be 9-12 in. across. 



middle of the body is a small anal opening, ar 1 near the angle 
between two rays is a furrowed plate pierced by many 
minute pores and called 
the madrepOTite. The’ 
under surface of the 
body has the mouth in 
the centre, and from it 
deep grooves radiate to 
the ends of the arms. 

At the bottom of each 
groove is a water-vessel, 
which gives off branches 
to the podia or sucking- 
feet on each side of it. 

A section acro.ss this 
groove is given in the 
article Echinoderma, 
fig. 12 B. The arrange¬ 
ment and working of this Fig. 2 .—.4sferias ruiisBS, under surface, 
hydraulic system is The arm-groove with its row of sucking- 
essentially the same as. „ podia, 
in the sea-urchin, except 

for thepresenceof pktes at the bottom of the groove beneath the 
radial water-ves.sel, and the absence of any plates covering the 
groove. At the end of each ray is, as in the urchin, a single 
tentacle surrounded by pigment and connected with a definite 
plate called “ terminal.” Thus the terminals of a starfish cor¬ 
respond to the oculars of a sea-urchin (see Echinoderma, fig. 3). 
The stomach is not a long coil, but a simple sac with branched 
blind tubes extending into each ray. A generative gland also 
passes down the side of each ray, and emits the milt or eggs 
when ripe through a pore near the body. Spawning takes place 
in spring or early summer. A starfish can crawl in any direction 
by means of its sucking-feet, whether the surface be hard or 
rough or polished, or the softest silt, whilst its supple body 
can squeeze through incredibly narrow crevices. The rate of 
progress is about six inches a minute. 

The starfish arc the scavengers of the sea, but unfortunately do 
not confine their attentions to decaying matter; th^ eat oysters, 
clams, mussels, barnacles, sea-snails, worms, Crustacea and even 
smaller starfish. There is constant war between oyster.^fidiers 
and starfish; no less than 42,000 bushels of starfish were remo^^ 
from the oyster-beds of Connecticut in a single year, but not till 
they had worked damage to the amount of 1631,500. The simplest 
way in which a starfish eats is by taking small Uts of food into the 
stomach, and ejecting the refuse again through the mouth. But 
since the mouth is quite small and the food often large, the starfish 
finds it more convenient to turn its stomach inside out and to wrap 
it around the animal to be eaten, which is then digested quieRy 
and the stomach withdrawn again. In the case of oysten and similt^T 
bivalves, tbs starfish first has to open them; and this it does by 
fixing the suckers of one or two rays to one valve and those of the 
opposite rays to the other valve, while it may g^ a pur^ase by 
also holding on to some neighbouring object. It then begins to 
straighten ont its rays. The oyster can withstand a very strong 
pull, but it cannot bifid out against a long puU, and the statfi^ 
does not buny. At last the oyster gives way, and the starfish 
has its reward; but its companions often join in, and yon may see 
a whole ball of Riem intetlaced ronnd half-digested mollnscs and 
roffing about. Starfish begin to eat voraciously when quite young; 
one less than |th in. across has been observed to eat over fifty 
young clams of half that length in six days. The more a starfim 
has to eat the quicker it grows, and it may become sexually mature 
in less than a year, then producing many thousands of young. 
Fortunately the increase it kept in check by manycansea The 
young, while still in the stage of free-twiisiBing larvae, are swallowed 
in mUiions by various fish. ‘When they settle down on seaweed 
their bright colours attract eels and many small fiAes. Later in 
life they are attacked by parasites, while those which stray into 
shallow water are eaten by goUs and crows. Fbnhets .ana cold 
currents are also destructive. 

Probably the best way in which man can keep down the nnmben 
of starfish is by drirlging the. seaweed in the latter half Of July 
when it is covernl wWn yonns; a single cartload thrown on More 
would capture many mi&ions. At a later stage timgles «I hemp 


ojawaavMb aiaaaaaua w. a/tau we- aav/ ova vivo W lUHO* X'avUiMHloU 

who catob them la their nets or on their lines tittea tear ia 
half akd thiow tihsm back into die sea. Seme of dtsee mutilated 
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animals may, however, grow fresh rays, and thus one may find 
a starfish consisting of one large ray and four quite small ones, 
the whole shaped 1^ a comet. 

The Ophiurids (the name means “ snake-tails ”) include the 
brittle-stars, sand-stars, and basket-fish or medusa-heids. 



Fig. 3.—An Ophiurid, the Daisy Brittle-star (OphiophoHs acultata)-, 
upper surface. (| natural size.) ______ 

The two former, which may often be found hiding under the 
rocks^ or in the seaweed, or in pools at low tide, resemble the 
ordinary starfish in having five distinct arms. These, however, 
as shown in fig. 3, are long and serpent-like, and are attached 
to a relatively small body or disk. The digestive and generative 
systems do not extend to the rays but are confined to the body. 
Ihe arms are cylindrical and have no groove on the under side 
such ns exists in starfish; but the water-vessel traver^ the 
solid bones that form the axis of the arm, and the podia pass 
out through special openings (see Ecrinodekma, fig. 18). 

In Ophiurids it is the arms that are used for locomotion and not 
the podia, so that the latter have no terminal suckers. The axial 
ossicles, which correspond to the plates flooring the arm-groove in 
a starfish, resemble vertebrae connected by pairs of straight muscular 
bundles, and articulated by tenon-and-mortise joints, according to 
whose degree of development the arms vary in their power of coil¬ 
ing. These vertebrae are encased in the tough outer skin of the 
arm, in which are developed plates. Spines tome by these plates 
aid the animal in locomotion. The skin of the disk also bears small 
plates, which are often covered with prickles. The mouth is on 
the under surface of the diskj and round it are a number of short, 
^t processes, tiie mouth-papillae, which serve as strainers. Inside 
&e mouth are seen the five tooth-plates, tome on a strong frame 
of complicated structure. In the sand-stars the rays are com¬ 
paratively short, with their spines closely pressed to their sides, 
so that they look like lizards' mils; in the bnttle-stars the rays are 
much longer and more flexible, with the spines standing out, so 
that they look like wriggling centipedes attached round a little 
sea-urehin. The brfttlS'Stskrs are more active than the sand-stars, 
and can go more than two yards in a minute; some of them, if 
seized, break ofi their arms, which continue breaklog into smaller 
pieces; but the body can soon grow new ones. Sand-stars and 
brit^-stars are found in all teas, usually occurring in quantities, 
but. are most abundant in the rock-pools of , the tropics. con¬ 
stantly sweeping their arms over the sea bottom, they gather 
food consisting m minute animals. They eat the bait Of fishemien, 
and their fish as well if they find any already dead', but they an 
theinselvcB a favourite food'with many fish, notably.'UiB cod. . . 

The basket-fish or medusa-beads are OpUunds, whose arms 
branch several times, their ends often ending and interlacing. 
They live in deeper water and are often broupit up dUngii^ tb 
fishermen's Ifaiies. 

The .fekliier-st^ (fig. 4) have a central niid five arms, 
each forUng at leak once and fringed with rineill branches 
(pinnules) which give the feathery appearance. The mouth 
18 in the middle of the body, and from it groove pass along 
the mms and all their branches. The animal lives with the 
mouth uptrards, and altitough it can cratri and even switti bjr 
movement of its arms, it generally fixes Itself to a sto^ or 
seawasd or some loc^hyte, ^ means of a bunch of small jointed 
and hooked processes (cirri) growing from the batk or under 
side of the IxJSy, It gets its food in this way: the arm-grooves 
(Echwoderma, fig. X3, C) are lined with minate hdii^ (pilkO 
always waving in the direction ot the mouth, towarda which 
drive a sixeam of water; this 'stream, contaimag mk^ate 


organisms, constantly flows through the coiled gut, which 
extracts nourishment from it. The feather-stars were formerly 
placed with the starfish, but they really belong to another 
class of Echinodenns—the Crinoidea. 



Fig. 4.—The Rosy Feather-star, Anfedon bif^a, attached by its 
cirri to a small stone, from which it is moving in the direction 
of the sprctatoT by pushing with the branches of one arm and 
pulling with three branches of two arms. (Natural size.) _ 

In 1823 J, V. Thompson, of Cork, discovered that the feather- 
star when quite young was fixed by a stalk, just as are nearly all 
crinoids (sec Echinodbkma, figs, i and 2). The stalked crinoids 
arc not so numerous as they once were, but feather-stars belonging 
to about half a dozen geneva (Antedon, Actinomeira, &C.) are 
found in all seas at all depths, often in enormous numbers, 

(F. A. K) 

STABQARD, a town of Germany, in the Prussian province of 
Pomerania, situated on the left bank of the navirable Ihmt, 
20 m. £. of Stettin on the railway to Danzig and at the junction 
of Imes to Posen, Schneidemiihl and Ciistrin. Pop. (1905), 
26,908. Formerly a member of the Hanseatic League, the town 
retains memorials of its early importance in the large church 
of St Mary, built in the 14th century, the i6th-centuty town- 
hall, and some gateways and towers dating from the X4th century. 
The, widls which formerly surrounded it have been mosriy 
converted into promenades. Extensive new law-courts and 
three large barradcs are among the modem buildings. Statgard 
has a considerable market for cattle and homes, and carries on 
trade in grain, spirits and raw produce. Its manufactures 
include cigars, tobacco, wadding and stockings; and th^ are 
also iron-foundries, and linen and woollen factories. is the 
town. 

Stargard, mentioned as having been destroyed by the Pde* 
in iiao, received civic rights in i2*p, and became tbe capital 
of eastern Pomerania. As a Hanswtic town it enjoyed consi&f- 
able commercial prosperity, but it had also to unde^ siege 
and capture in, the middle ages and during the Thirty Years’ 
War. In 1807 it was taken by Schill. The name Stargard 
(from the Slavonic Starogad or Starigrod, meaning " old town ") 
is common to several other towns in the north of Genmny, of 
which the chief are Freussisch-Stargard, near Dan^, and 
Sturgard an der Linde in Mecldenbufg-Streihz. ' 

See.Kttok, FMrsr d»mh Stargard (Stargard, 1900). . 

SfABX. JAIOM (1794-1859), British painter, was bom in 
Norwich, and ai he showed strong artistic indiiustkmsearly in life 
was, at the age of seventeen, akided to John Crone fw three 
years. He was dected in 1812 a member o! the Norwich Society, 
to the exhflutions of wluch he had already contributed; but m 
1817 he ougrated to Londtm and entered the Royal Acaden^ 
Sdioob: 1 ^ soon returned to Norwich and did not fin8% 
settle in tfe metropolis until x8^ thoui^ he was meanwhile 
a regifltr contributor to the Bnrish Inkitution and Sofiolk 
Street .Galleiies. In X84D he moved to Windsor, hut tun 
intervd of some years went back to Londem, whke hilifiiad n 
1859. Between X831 and x8s9 most of his pictures weie stkown 
at the Royal' Academy, thotqfh he still continiind<ito odubit 
DccasioM^im other galleriti. He undextook'-hi xSay the 
paUioatioa of a moik on Th» Stenery of tht Bimt of Ntufolkt 
whldi wiO'^^oeaqdetBd wnwi yean lator; tlw 4 Hii|tadifln« ha 
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prepared for it have much topographical and artistic interest 
and show well the better qualities of his work. In his picture 
the influence of Crome is plainly perc^tihle, and there is evi¬ 
dence also of his study of the Dutch ia^scape-pmters; but he 
had little of Crome’s largeness and power, and his works charm 
rather by their gentle truth and quietness of manner than by 
their robustness of view or by their decisiveness of execution. 
There is one picture by him, “ The Valley of the Yare,” in the 
National Gallery of British Art. 

STARK, JOHN (1728-182*), American soldier, was born at 
Nutfield, now Londonderry, New Hampshire, on the 28th of 
August 1728. In 1752 he was taken prisoner by the Indians 
but was ransomed 1 ^ Massachusetts. During the Seven Years’ 
War he served under Robert Rogers, first as a lieutenant arid 
later as a captain, taking part in the battle of Lake George in 
1755, the disastrous attack upon Ticonderoga in 1758, and the 
Ticonderoga Crown-Point campaign in 175^. At the beginning 
of the War of Independence he raised a regiment and as colonel 
did good service in the Battle of Bunker Hill, in the Canadian 
expedition, and in Wasliington’s New Jersey campaign in the 
winter of 1776-77. In March 1777 he resigned his commission 
because other officers had been promoted over him. Later 
in the year, however, he was pl^cd m command (by New 
Hampshire), with the rank of brigadier-general of mihtia, of a 
force of militiamen, with whom, on the 16th of August, near 
Bennington {q.v.), Vermont, he defeated two detachments of 
Burgoyne’s army under Colonel Friedrich Baum and Colonel 
Breyman. For this victory, which did much to bring about the 
capitulation of General Burgoyne, Stark received the ^nks 
of Congress and a cominis.sion as brigadier-general in the 
Continental Army (Oct. 4,1777). He tock part in the opera¬ 
tions about Sarato^, and for a short time in 1778 and again in 
1781 he was commander of the northern department. In 
September 1783 he was breveted major-general. He died at 
Manchester, New Hampshire, «i the 8th of May 181*. John 
Stark’s Iwother, William (1724-1776), served in the Mven 
Years’ War and afterwards on the frontier; and at the outbreiA 
of the War of Independence, piqued because he tm not put in 
command of a regiment, he entwed the British service. 

See Mtmoir and OMeial Correspondence of General J^n StarA 
(Concord, K.H., iSOoj by his grandson Caleb Stark (1804-1864), 
who wrote in i8ji keminisoences of fhe French War containing 
Rogers's Eiepi^tions with ike New England Rangers and an Account 
of John SMrh, 

STARLET, JAMES (1830-1881), British inventor, the son 
of a farmer, was baptized at Alboume, Sussex, on the 13th of 
June 1830. At eighteen he ran away from home and started 
on.foot for London, but on the w^ obtained work as a gardener 
at lewisluuu, I^nt, where he lived for a niunber of years. 
Hb had. always been an ingenious mechanic, inventing trifling 
novelties and repairing watches and clocks m the neighbourhood, 
and when sewing macUnes began to be much used'tni^ attrac^ 
bis practical attention, and aroused his inventive genius. 
LeavingJtia garden he went up to London and became working 
mechanic for a fem of sewing-mwhine makers. Here he was 
in his element, and in several particulars improved'his principal’s 
machines, and'invented' a new one wHh'Wn am attsehrawt 
that permitted >(»milar: as wdl ae straig^tbfbmaicd wodci. With 
8 fellow-werkman hc moved, in i%7 ta.Coveatity;:and stiirted 
thetnatnfacture oftiie‘‘ European ilVandother.sevnngimichinas 
from his''patents. This was the beginning of the Coyenfry 
MaeMhifts’ Compwy, the pioneee of all the gTeat<ycycle and 
trieyeie'works which lalteewanbi made thati mt^'. tint; centre of 
the indfestry^ Former aeqnaiirtanoes of Stacley ati Lewisham 
and ekewherwinigrated to Coventry to beccone skMledmechutiei 
for this company. In 1868 they began the iiiaimfBCtuiB^.after 
a Paris model'and at first for Flrenth use; afibic]rifa%seivecalijaf 
thei earlmt'suggesfeedimprovementtfbeingfitwh^a. Aanmher 
of'ftrms were< soon devothif tbcmscims^exdbisnr^ to tfbe 
mnrUfaotura of bicyebs; and iamooe of tbeserBtariey—odioae 
flaanhiil' sucoesses ■''tmttf always for; athei:s--desi0Ded the 
Gbasatiy tricycle. 'M'it'htak haidet t»>paapri than:tim,bicyele 
Re ittMMiiditne balaaaaigtaiaimtd appyediin jhttoSBlma,inidi)h 


is the type of the present tricycle (yji.). Starley died on the 
17th of June 18181, and a public monument has been , erected 
: to his memory in Coventry. His nephew, J. K. Starley, patented 
the tangent wheel in 1874. 

STAKURG (.0. Eng. staer, sUarn, and sterlyn^;, Lat, sturmui 
Fr. etoumeau), a weU-khown bird about the size of a thrush; 

I though at a distance it appems to be black, when near at hand 
its plumage is seen to be bristly shot wM purple, green and 
steel-blue, mu.st of the feathers when freshly grown being tipped 
with buff. These markings wear off in the course of the winter, 
and in the breeding season the bird is almost spotless. It is 
the Siumtts vulgaris of ornithologists. 

A full description of the habits of the starling * is unnecessa^ 
in this place. A more engaging bird scarcely exists, for its 
familiarity daring some months of the year gives opportunities 
for observing its ways that few others afford, while its varied 
song, its sprightly gestures, its glossy plumage, and, above all, its 
character as an insecticide—^wmeh last makes it the friend of the 
agriculturist and the grazier—^render it an almost universal 
' favourite. The worst that can be said of it is that it occasionally 
pilfers fruit, and, as it flocks to roost in autumn and winter 
among reed-beds, does considerable damage by breakup down 
the stems.* The congregations of starlings are indeed very 
marvellous, and no less tton the aerial evolutions of the flocks, 
chiefly before settling for the night, have attracted attention 
frmn early times, being mentioned by Pliny {Hist, naturalis, 
X. 24) in the ist century. The extraordinary precision with 
which the crowd, often numbering several hundreds, not to say 
thousands, of birds, wheels, closes, opens out, rises and desceuds, 
as if the wthole body were a single hving thing—all these mwe- 
menta being executed without a note or cry being uttered— 
must be seen to be appreciated, and may be seen repeatedly 
with pleasure. For a resident the starling is rather a late 
breeder. The nest is commonly plaad in the hole of a tree 
or of a building, and its preparation is the work of some little 
time. The eggs, from 4 to 7 in number, are of a very pale blue, 
often tinged with green. As the young grow they become very 
noisy, and thek parents, in their assiduous attwdance, hardly 
less so, thus occasionally making themselves disagreeable in a 
quiet' neighbourhood. The staging has a wide range over 
Europe and Asia, reaching India; but examples from Kashmir, 
Persia and Armenia have been considered wortiiy of specific' 
distinction, and the resident starling of the countries bordering 
the Mediterranean is generally regarded as a good spedesy and^ 
called S. umeolor from its urapott^ plumage; 

Of the many forms allied to the genus Stmm, some of which ^ 
have perhaps, been needlessly separated itherefroip, those known ^ 
as Groddro (y.p.), are s^iarately dealt witii, said here-we sl^ 
only notice one other. Pastor, contasnh» a beautiful species j 
P. rosau, ti» Rose-cotoured Starling, which is not an unfrequent 
visStoi to the British. IsJsjad*, It, is a lard of post irregular and 
erratic habits—a vast horde suddenly arriving ait soma jdace^ 
to wluch it may have hitherto been a stranger, md at once, 
leaking a settiement there, leaving it wholly deserted as soon 
aa.tM ywtng ,mb reared. This, hMjpened in the sumroer, of, 
1875 at Vfllafraaea, mthe provinoeof Verona; the casthsoLwl^' 
'«fas"c^cupied"hl' a single-day by some- tsiroo- or t4>ooo 'bvds^ 
of Biis sproies, as has been told by Sjg. de Betta 

(AtH M r. ist. veneto, sth series, vbl. ii.);* but siinilu; instances ■ 
have been before, recorded—as in Bujgona in 1867, near Smyrna | 
in 1856, pnd near Odessa ta. iEm, to mention only some, of which, 
particulaniihave been published.* 

I They are.dwelfc On at somn.length Yacrdfa BriHthi Rirdo^ 

4th edu. vol-iis up.,aiift-24f; , ^ , . < 

• A. most.xidwnloiw.and.unfonndto charge has.,been, noweve^ 
more than once teoi^Kt agapsttr—that at deatroymg me eggs 0* 
ikylWks. TJtere Is Htttb iaM''eVid»ii«e rf'tts sncHugJ 'nnd 
lunch of'ttuiset doing;8e;i'ahdu, to lendre'thftslligaitaotosnmsnore 
sMmvAi. itihaa heem bfimiWi 1^ a ptosis otisMSM^whoigefieiaUy 

^anAUnoia«H>sdthMeiocciaaians.the lesaMr 
gdMhad thu thna onaw (dtig; 
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BTAItRBBRa, a village and clinuitic health resort of Germany, 
in the kingdom of Bavaria, on the Stamberwr See, i6 m. by • 
rail S. from Munich. Pop. (1905), 3*57. It has an evangelical 
and a Roman Catholic church, an old castle (now government 
offifces) and a bathing establishment. The Stamberger See 
(or Wiinnsee) is a lake with a length of 12 m., a breadth of -3 m., 
and covering 23 sq. m. Its greatest depth is about 400 ft. 
The lake is girdled by hills, studded with attractive villa 
residences, commanding beautiful and extensive views of the 
Alps. On the Roseninsel, an island in the lake, remains of 
lacilstrine dwellings have bem discovered. The waters abound 
in fish. In the summer steamboats ply, touching at tdl the 
villages lying on the shores. 

See Ule, Der WUrmset in Obergern (Leipzig, 1901). 

STAR-HOSEO HOLS (Condylura cristata), a North American 
species, the single representative of its genus. In burrowing 
habits it resembles the European mole, but is distinguished from 
all other members of the family Ttdpiiae by the presence of a 
ring of tentacles round the nostrils, probably serving as organs 
of touch. 

STARODUB, a town of Russia, in the government of Chernigov, 
98 m. N'.E. of the city of Chernigov. It is regularly built, with 
broad straight streets, and the houses are surrounded by large 
gardens. Pop. 12,451; Little Russians with about 5000 Jews. 
Thnnjng and the manufacture of copper wares are carried on, 
and there is a trade in com and hemp exported to Riga and 
St Petersburg. As early as the iithand 12th centuries Starodub 
was a bone of contention between difierent Russian princes, who 
appreciated its strategic position. The Mongols seem to have 
destroyed it in the middle of the 13thcentury, and its name does 
not reappear until the folbwing century. During, the 15^ and 
16th centuries the Russians and Lithuanians were continually 
disputing the possession of its fortress, and at the beginning of 
the 17th century it became a stronghold of Poland. 

STARVATlOil, the state of being deprived of the essentials 
of nutrition, particularly of food, the sufiering of the extremities 
of hanger and also of cold (see Hunger and Thirst). The word 
is an invented Itylnid, attributed, according to the acrapted 
story, to Henry Dundas, xst Viscount ICelviUe, who ^used. it in a 
parliamentary debate on American matters in i775.aad g^sined 
thereby the nicltBameaf “ Starvation Dundas ” (seeH.iWMpole’s 
Lettm, edi Cunningham, viiL 30; and Nttesi (uti Qumes, 
No. 225).' The English word “ to stairye ” meant origmaily 
“ to die,” as in O. Bng. steorfoM, Du. sterven, Ger, stertot^jbut 
was particularly'applied to death from hunger oroold. 

SirAB» nAB SEKVAIS (1813-1891^, Delgian dwmiat, was. 
boro at- Lmiwia''oa:tfae sist of Au^trri&i^. He .atudi^ for 
a medtenboaroee and took bis; doctor’s degree,, bat aonnitiraed 
to chendstiy;' IB11835 after mucbitroubte beigamadadmisMon 
to J. B. A. Dumas’s laboratoiy in.Paris in older to continue a 
research on pbloritizin' which he-had 1 begun in aniattk in hia 
father'nhmse;^ tmdilze wasnssocinted irith-that ohemUt m aevwal 
mearehetv-inrinchng his redeternunaltion of the atonac weight 
of carben. In. *840 he, kfti’aris, on his. awRTOtmeat' to the 
chair of chemistiy at the Ecole Roytale Militajre.in. Brussel*. 
, There be Tesnainedj fen more, than BiipiMites of a-century:, hut 
before'he- had. served' the thirty yearsf neoessary t»i, 
pensiDn ha was. oUiged to rosier thsau^ Si malady which 
aSectod higi speech. He was tl^iappoin^.to: a.post in con¬ 
nexion 'widi the Mint, but gave it up.m *878, and e§ent,thar-e^ 
of bis IMeinmetmement in Bniseels, wbeie.hc.died on the.aalo 
of DaeeBibet'rSnn Stas’s nameisbostilBsovm.foriWs (fetanewnt 
tioa di tdie BtWsric.'Weights lof a number-ofitbe more important 
eiementd. Hfe'sraih rmthafidd waamwtodtl^^ 
and heiadoptedithe‘moat,ininute.preflautionfite"ai»oidfeiTW,!with 
such suocesa-that the: greatest variation betsween jhis,n«m«roMS 




uuM^''axum, th«;MwiKiina of wuM they theatstfvm w 
escape nroidi^for ii^tt^OTiage wtSie-pink and Mack, shw wiw 
Man 


individual determinations for each element was represented 
by from O'oos to 0 01. Though he started with a ptedileetton 
in’favour of Prout’s h^wthesn he was later led by the rtsnlts 
he obtained and by his failure to find any evidence of dissociatidn 
in the elements to regard it as a-pure illusion and to look updh 
the unity of matter as merely an attractive speculation unsup¬ 
ported by proof. Nevertheless, a few years before his death, 
a propos of the close aj^iroximation to integers presented by a 
number of the atomic weights of the elements when hydrogen 
is taken as unity, he remarked, “ II fautcroire ^’il y a quelque 
chose Ih-dessouB.” In connexion with the poisoning of Count 
Hippolyte de Bocarmd with nicotine in 1850 Stas worked out a 
method for the detection of the vegetable alkaloids, which, 
modified by Friedrich Julius Otto (1809-1870), professor of 
chemistry at Brunswick, has been widely used by toxicolqgists 
as the Stas-Otto process. 

STASimiB, of Cyprus, according to some ancient authorities - 
the author of the Cypria (in i t books), one of the poems belonging 
to the epic cycle. Others ascribed it to Hegesias (or Hegesinus) 
of Salamis or even to Homer himself, who was said to have 
written it on the occasion of his daughter’s marri^ to Stasinus. 
The Cypria, presupposing an acquaintance with the events 
of the Homeric poem, confined itself to what preceded, and 
thus formed a kind of introduction to the Iliad. It confined 
an account of the judgment of Paris, the rape of Hel«i, the 
abandonment of Philoctetes on the island of Lemnos, the 
landing of the Achaeans on the coast of Asia, and the first 
engagement before Troy, ^t is probable that the list of the 
Trojans and their allies (Iliad, ii. 816-876), which fanned an 
appendix to the catalogue of the Greek ships, is abridged from 
that in the Cypria, which was known to contain a list of the 
Trojan allies. Produs, in his Ckrestomaihia, gave an outiine 
of the poem (preserved in Photius, eod. 239). 

‘See F. G. Wdefcw. Dw epiatht Cyctus (1862); D. B; Moan>, 
Appeitdix to his editiem of Odyssey, xiii.-xgdv. (1901); T. W. Alien, 
“The Epic Cycle," in Classical Quarterly (Jan. 190S sqq.).; and 
Cycle. 

BTASSFDBT, a town of (krmany, in the Prussian province 
of Saxony, and one of the chief seats of the Gennan saltTjaro- 
dudng industry, situated on both sides of the Bode, a.o m, S.W^ 
of M^debiug by the railway to Asohersleb^. Pr^t (1905), 
18,31a. It is still unrounded in part by the ruins of its ancient 
walls, but, with the exception of the parish church of St J^n 
(15^ cMitnry},; there are no buildings worthy of special notice. 
Although saline springs mentioned here as earl^ as the 
X3th.century, tiie first attempt to bore for salt was not made 
until 18391,. the systematic exploitati^ of the salt-beds, 
to which the town is indebted for its^q)erity,.dnteaflnly from 
1856. The shafts reached deposits of soft ata.depth of fti,. 
hut the finer-and purer la^isue more than 1100 ft. belotr the 
surfwto. Besides the rock-salt,, which is excavated by hlMti^ 
the saline deposits of Stassfurt yield, a considerable, waotity 
ei ddhqvsscent --salts , and.'othiCK; saline pcodu^,-.vmiw. have 
cacawa^ the faundation oi.huiaeraius Bhenacali-factariea^^ln 
the ,towi. and-ia -the.peigfibour^ vill^ of l^ a opo h&h a ll, vduch 
hes-in Anhalttepritojy,, Therodwadt workg are msunlsf 
OMHit properly, ahye, tias, cjicwical factories are in ppvate 
hands. , . . 

See Precht, Seddniustris mm Stassiurt und UtHgebUng (StassiUrt, 
i« 9 i>; and WeapMv>8wUeM»AfaMdPeib«s Salsem*si*isiUMsfurt 
(Bwib, igM)i 

8TAm' As currinitly enipfayed ’ m tifet; dW^artment of' 
political science whkh copcetne itself, net 'with tile relationa 

of acparateopoUtioal entiticB, but /with the political __ 

comtloBitien-'^ "society as, a vd«rie,'lhe word-state “ 
axpressM. itift aibstiwt (di!a of TOverfaneht ifr general; or "thh 
goioiniiagi atwori^. aa opposed to th(E.gpveined, aadfhi, 
taedhy<fi»beahi&>eace'malhhkidacm»ions of gooinitineat 
erid 'seotew. ’' 8»u»‘'KIVi,h' ties* inpi,’*’;iEbCaNiaeaii’s 

theafjr.^.^S “ ebfrtftt sbtSM)"! Blstiat^ " 

strict iikmm 

tien;'>^>aMibel aegi^ thS)StBito,.or, as,he cadw J^we 

taumptMlia 
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mutual covenants, one with another, have made themadves 
every one the author, to the end he may use the means and 
strength of them all as he shall think expedient for their peace 
and common defence.” 

The term is also used to distinguish the civil from the ecclesi¬ 
astical authority in countries where they are or have been in 
conflict. 

A large number of definitions and classifications, according 
to political structure, international status, national homogeneity, 
&c., have been attempted, but it is beyond the scope of a short 
article to do more than mention these different senses of a word 
so variously employed. 

In international law the term has a more precise meaning, 
according to which the state is the external personality or 
AtMtutM agency of an independent community, 

to totor. In its fullest form its attributes are : (a) possession 

national of sovereign power to pledge the community in its 

relations with other similarly sovereign communities, 
(J) indepmdence of all external control, and {:) dominion over 
a determinate territory. In practice, however, there are still 
incomplete forms of states which join in the international life 
of states, paramount states whose relations to subordinate 
parts of their empire are in a condition of uncertainty, and 
there is, at any rate, one body carrying on intemation^ state 
intercourM without dominion over any territory at all. Thus, 
Great Britain has diplomatic relaticms, purely formal though 
they may be, with several of the subordinate states forming 
the German Empire. Egypt, while legally under the suzerainty 
of the Porte, is practically a British protectorate. Great 
Britain treats Cyprus as a dependency, though she is in mere 
occupation of the island for the purpose of carrying out certain 
reforms for the protection of Christians. Austria-Hungary 
considered herself in the same position, though she occupied 
Bosnia and Herzegovina “without affecting the rights of 
sovereignty of his majesty the Sultan on those provinces.” 
Though Bulgaria, by the Treaty of Berlin, was an “ autonomous 
and tributary principality under the suzerainty of his imperial 
majesty the Sultan,” Turkey did not consider her suzeramty 
to mvolve her in the war of 1885 between her vassal and Servia. 
The Roman Catholic Church has permanent diplomatic relations 
as an independent state, though it has no independent territory 
against which international rights can be enforced. We saw 
in the Boer War the army of an annexed community wandering 
from place to place recognized as a belligerent with Whom Great 
Britain negotiated as an independent state. 

A new and somewhat shadowy form of suzerainty is growing 
up in the “ paramountcy ” first enunciated (with the concurrence 
of Great Bntain) by tte President of the United States in 1823 
(see Monsoe Doctrine), asserted with a certain measure of 
success against Great Britain in 1896 (see Venezuela, also 
ArEitration), and proclaimed formally by the United States 
at the Hague peace conference in 1899 as a condition of her 
signature of the Peace Convention. While the Spanish republics 
Of Cenriiri and South America are recognized m international 
law as sovereign states, they can only be said to fulfil the condi¬ 
tions of absolute independence subject to the fimitations which 
the Monroe Doctrine has placed upon their treaty-making 
powers with Europe,* 

> OrMt BTitain, in acceding to the arUtratioD imposst liy Presi¬ 
dent Cleveland, has, in the opinion of a number of Amt ican and 
ConBawt*! publicists, recognized the Monroe Doebtae. See 
Chritiep, tymeipts', De Beaumarchais, La DoehiHe de Monroe; 
De Bustanidnte, Ia Coital de Panama et le droit intemaiionat; 
De Pressenrt, " lA Doctrine de Monroe et le cmiAlt anglo- 
amdrlcain,” Xaime aea deno mondes (1896)'; alto the writinKs oi 
Ridgway, W. Scruggs, Sibley and G. P. Tuuer, and theAimales de 
iurupnidencii (Columbia), 'June 1S97 and following numbers. M. 
Pradier-PodAri, Professor of Intematio^ taw'at Lyons University, 
a^ formerly wdfassor of the Univ«t«lty of liisaa, obsmves tiiat 
" En dtelarant que M grande rApubliqaa amdrkiaine considArorait 
comqie. dangereuae pour sa tranquiUitA et ta sfcuritA toute tentative 
dp la part des pnistaimes europAennes d'ewndre leur systAhui 
pOUtirae ft NH« pariie %Meon^ du contindot amAricMn, il fle 
prAsMnilt) s'est mAlA inditectemant dst afisAtet intArienres dm 
rApubUqnaada lfoavean!Man(la,«stres qua l«s £t»ta Unis; Ua fait 


“ In constitutional law, the state,” says a leading English 
authority, “is the power by which rights are created and 
maintain^, by which the acts and forbearances Brnith 
necessary for their maintenance are habitu^ aaocon- 
enforced ” (Anson, Law and Custom of (he CoratitUr tiaental 
tion, pt. i. p. 2). In France, where the state embraces 
a hierarchy of bodies and authorities culminating in eeptona. 
the president of the republic, whose acts are the final form of a 
series of incomplete acts of the members of the hierarchy, it 
comes nearer to the theoretical meaning of the word. In Great 
Britain the sovereign power of the state is diffused amon^ a 
number of authorities which have rights against each other and 
stand in independent relation towards the individual citizens. 
Actions can be brought by private citizens in the ordinaiy law 
courts against individual authorities, and there is no system of 
hierarchical responsibility which prevents a state official from 
being personally accountable for his administrative conduct, 
In A. V. Dicey’s admirable Introduction to the Study of the Law 
of (he Constitution, this distinction between the French, or, as 
we should rather call it, continental system of entire subordi¬ 
nation of the organs to the state as a whole, and the less logical 
British system is dwelt upon. “Few things,” he observes, 
“ are more instructive than the examination of the actions 
which have been brought in Great Britain against officers for 
retaining ships aboiA to proceed to sea. Under the Merchant 
Shipping Act 1876 the board are open to detain any ship 
which, from its unsafe and unseaworthy condition, is a serious 
danger to human life.” “ Most persons would suppose that the 
offiaals of the board of trade, so long as they—bona fide and 
without malice or corrupt motive—endeavour to carry out the 
provisions of the statute, would be safe from action at the hands 
of a shipowner. This, however, is not so. The hoard and its 
officers have more tlm once been sued with success. They 
have never been accused of either malice or negligence, but the 
mere fact that the board acts in an administrative capacity 
is not a protection to the board; nor is mere obedience to the 
orders of the board an answer to an action against its servants ” 
(P- 324). 

In England, we may say, the notion of state, from the constitu¬ 
tional point of view, is still inchoate, but the play of international 
intercourse seems to be gradually leading to a dearer concqition 
of the fact that an increasing national responsibility requires 
a corresponding increase in the power of ‘ co-ordinate state 
control. An instance of its absence is shown by the loose way 
in which the British Crown has granted governing powers to 
chartered companies (see Raid). This uncertainty .iqildies as 
much to the United States as to Great Britain. In the Loskiana 
lynching riots, of which some Italian citizens were the'^victinu, 
it was contended that the United States government was not 
responsible, and that die responsibility fell upon the government 
of Louisiana alone. This emtention could net be pressed, and 
compensation was of course paid to Italy. Similar difficulties 
arose in connexion with the Japanese school questien in Cdi- 
fomia. Ibe subject is wAH known to have raM apprehension 
as to the adequacy of the United States system to meet its 
centralized state responsibilities. 

Another, and, in some respects, more dangerous feature Of 
an inchoate conception of state responsibility is the growing 
apart, so to speak, of certain British dependend«. The Britkh 
state, for inteniatioiial purposes, is the Britidi Emp^ for 
domatic purposes it is the United Kingdom. Any limb of 
the former’s huge body can have interests diffoent firom those of 
the United Kingdom, and involve its responsibility. A signifi¬ 
cant step towards concentration of liability and control was 
taken by the Australian colonies Sn the federation farou^dit about 
by the Commonwealth Actof 1900. Under tins act, Ijy the way, 
an dement of confusion hftis bMn created by the appligation of 
the term “ state ” to the federating colonies. Section 6 of the act 
provides “ the states ** diftfi nuan such of tlie coIoA'ip of Hew' 


de I'intenreotioii bar Anticipation et au profit 4 * l*Uidon; dot, 
e’est d'intOT'^r qiM d'interdlre anz antres jMivemeaMits 
d'intenreoir." ' , . • 
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South Wales, New Zealand, Queensland, Tastnaniuj Victoria, 
West Australia and South Australia as for tlie time beteg 
are parts of the Commonwealth, and such colonies or territories 
as may be admitted into or estaMished by the Commonwealth 
as states; and each of such parts of the Commonwealth shaH be 
called “a state.” “Original states ” shall mean “such states 
as ate parts of the Commonwealth at its establishment.” Fed* 
lowing out this distinction between the Commonwealth and 
the states, artides io6 to 1*4 of the Commonwealth constitution 
deal with the respective positions of the Commonwealth, the 
original states, and the new states. Artide 109 in particular 
provides that “ when a law of a state is inconsistent with the 
law of the Osmmonwealth, the latter shall prevail, and the 
former i^all, to the eirtent of the inconsistency, be invalid,” thus 
paring the way for the ultimate consolidatioi of the federal 
power. 

Much has been written on the “ science ” of the state, or, j 
as we prefer, in Anglo-Saxon lands, to call h, “ pditical science.” 
In Germany the subject is dealt with as an independent brwch 
of university education. Several of her universities 
have a slaatswissmschaMche FacuUSt, granting a 
* special degree in the su^ct. In consequence of 

the great attention paid to the subject in G^any, her state 
polity has been largely the work of her political writOTS. The 
result has not uimaturaDy tended to a system bearing son* 
resemblance to that of tiie American Union, wth this very 
important difierence, however, that whereas in the_ United 
States the federal power is derived from the democratic forces 
of the individual states, in Germany it is deriv^ from their 
aristocratic and absolutist forces. German political thinkers, 
in fact, have worked out Staatsreeht as a oomparative study, 
in vrfiich arguments in favour of absolute government-have 
received as much careful consideration as those in favour of 
democratic institutions, and the German state has developed 
upon fines based on the b^t theoretical arguments of these 
tlunkers. There is, therefore, no anomaly m its practically 
absolutist government working out the most democratic refonns 
as yet put into legislative form. It follows, however, that 
German theories are of little use in the consideration of the state 
probl^ with which British and American pofitical thinkers 
have to deri. Aaglo-Saxon institutions are foHowng 
independent devdopment, and if the influence of foreign mstrtu- 
tions is frit at all, it is probably that of the dear lopcal detail 
and cohesion of institutions. 
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strictly applicable only to the lord high steward, the 'lord high 
chancellor, the lord high treasurer, the lord-president of ™ 
(privy) council, tl» lord (keeper of tiic) privy s^, the lord 'great 
chambdlain, the lord high constable, tm earl marshal; sUid the 
lord admiral. Of these, three—^ lorf chanoellca’, ^ 
lord-president of the council, and the lord privy seal-^tiie firtt 
and second ere always, and the third alii^t always, calnnet 
ministers. The offices of two more—those of ^ lord traasurer 
and the high admiral—are now executed by commission, the 
chief of the lords commissioners, known severally as the 
lord of the treasury and the fct lord of the admiralty, being 
likewise members of the cabinet., while the first lord of the 
treasury is usually at the head of the government. Biit, ilthou^ 
it has become the rule for the treasury and the admiralty to be 
put in commission, there is nothing except usage of longer or 
shorter duration to prevent the Crown from making a petstmal 
appointment to either Of them, and the functicins which tomteriy 
appertained to the lord treasurer imd the hig^ admiral are stiU 
regularly performed In the established course of the national 
admmistration. TIm four offices of the high steward, the great 
chamberlain, the high constable, and the earl marihal stand on 
a difierent footing, and can be regarded at the pestet daV as 
little else than survivals fiom an earlier con^on Of soaety. 
They have practically ceased to have any relation to tfaweirdiiiim 
routine of business in the country or of Ceremonial in the ptfiliee; 
and the duties associated with them have either passed eiititety^ 
into abeyance or are restricted within extremely narrow 
•save on certam occasions of exceptiomri pomp and solenaffltjfe' 
All of them were once hereditary, and, talring the three IdngdoeUI' 
together, they or them countedvts and equivalents contiime 
to be held by right of inheritance in one or Other of them even 
now. These am the more important foreign great offices 
of state are all dealt with under their proper headings, and other 
informatkm will be found m the articles CAbinxt, MinIsIKY, 
Pmvy CouNCtt., Tweasbry, and Hopsehols, Royal. 


On the subject of the great offices of state generally, see Staibbs; 
CaastiMional History, ch. xl.; Fieeman, Norman Cenmtsst, sit, 
xxiv.: cueist, Cotut^utiim of BnglanA, ch. xvi„ xxv, and Uv.;:als9, 
Gibbon, Osehtw and FaU, ch. UU., and Bryce, Holy Roman Sm/pirs, 
ch. xi v. 

StATKII ISLARD, an island constituting the borb^ of 
Richmond, New York City, and Richmond ebuaty, sodoierit' 
most of the counties of the stato of New York. It is septrateq 
from Long Island on the E. by ti» Narrows wfach connect Upper 
and Lower New York Bay; from New Jersey on the N. h^'the 
narrow channel of Kill van Kull which connects N-tw York Bky 
with Newark Bay; and from New Jersey on the W. by tiie 
narrow cluumel of Staten Island Sound or Arthur Kill; pid pl 
its S;E. coast are Lower New York, Raritto-ana Wnce’ii Biiyli; 
Grwt Kills, and the Atiantic Ocean; Pop. (1890), 


(1900), 67,081; (1905, statii census), 72J845. Staten Iriana'» 
connectedly fet^ with the bproUgh df Manhattan, '5 m. distant. 


and with Forth Amboy; New’Jersey. 'The Stsdeu Iriafid Rll^ 
Tranrit railway extends along the north shore and the totitl^wiat 
ride, and tiiere are sevend riectric lines and pleasant dniM. 
The island is triangular in shape, is iji m. long fromriOrtie^albto 
8outh<we8t, has a maximum vndth of nearly 8 mJafits nortii edd, 
and hka «> area of about 70 eq. m. The north^aat qdarter is 
broken tqr two ranges cf Ms haring a pree^iteUaf'eiikt'slope 
and rising to a mammum height of about 400 ft;/i mi; jnhmd 
from the Narrow*; butnn tiie west and sofrtfi*^ lA frdl||entty 
to the cimstal pto, Vriridh, occupying tiw'gieater port of ijbe; 
hhmd,” it broken only ‘by tow mmidnu 'ridges* and terndfiatot' 
hi lilt marriies along'much of tite west coast; 'Thme are'flMfr#' 


tit, fdreit arid more tinu ,tj 
and fOns.' The efimate i» 


in^pecks of ii 
ft'to sudden d 


hill semion are many fine resideftces. fom‘waoswaav^'ana* 

onrord»^sbrM^st*defotoBi*^^^N 

o^ieipid vifiigBS are New Br^hton, WestNar^Brighaoni Bott 

Ridimond, ^pleton, and Tompkinsvilie on tiie iiitdt'caiMlI; 
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and Tottenville (or Bentley Manor) on the south-west coast. 
Richmond, the county-seat since 1727, is a small village near 
the centre of the island. South Bet^ below the Narrows, is a 
popular seaside resort. At West New ^ghton is a large dyeing 
establishment, there are also shipbuilding yards, oyster fisheries, 
and truck farms, and among w manufactures are linoleum, 
paper, white lead, linseed oil, brick, and fire-clay products. 

When discovered by Europeans Staten Island was occupied 
by the Aquehonga Indians, a branch of the Raritans, and 
several Indian burying-grounds, places where wampum was 
manufactured, and many Indian relics, including a stone head 
with human features, have been found here. In 1630 the 
Dutch West India Company granted the island to Michael 
Pauw as a part of his patroonship of Pavonia, and it was bought 
at this time from the Indians for “ some duffels, kettles, axes, 
hoes, wampum, drilling awls, Jew’s harps, and divers other 
small wares”; but before Pauw had established a settlement 
upon it he sold his title back to the company. A portion of 
it was regranted to David Fietersen de Vries in 1636, and in 
164a the remainder was erected into a patroonship and granted 
to Comelis Melyn. In 1641 de Vries established a setdement 
at Oude Dorp (Old Town), now Arrochar Park, near South 
Beach. It was destroyed by the Indians in the same year, was 
immediately rebuilt, was again destroyed in 1643 and was again 
rebuilt, but was abandoned after its destruction for the l^d 
time in iCgs- A company of Waldenses founded a second 
settlement in 1658, at Stony Brook, about a m. west of the ruins 
of Oude Dorp; this was the principal village for many years 
and from 1683, when the island was erected into a county, until 
ijaf it was ^ county-seat. Melyn surrendered his lights 
as a patroon in 1661, and during the remainder of the Dutch 
r^me many small grants of land were made to French, Dut(^ 
and English settlers. In 1664 the duke of York became pro¬ 
prietor of the newly erected province of New York and by his 
grant in the same year to Berkeley and Carteret of all that 
portion which lay west of the Hudson River, Staten Island 
became properly a part of New Jersey, but in 1668 the duke 
decided that all islimds within New York Bay which could be 
circumnavigated in twenty-four hours should be adjudged to 
New York. Captain Christopher Billopp made the trip within 
the time limit and was rewarded with a grwt of 1163 acres at 
tbe south end of the island. He erected this into the Manor of 
Bentley wd the manor house, built about this time, still stands 
in the village of Tottenville. It was in this house that Lord 
Hpwe on the nth of September 1776 held a peace conference 
with Benjamm Franklin, John Adams, and Edward Rutledge 
representmg the Continents Congress. The British army under 
sir William Howe landed at the Narrows on the 3rd of July 1777, 
and until the dose the war Staten Island was held by ^e 
British and Loyalists. From it (he British made frequent 
predatory raids into New Jersey, and the Americans made 
several letaliatoty raids into the island. Under the direction 
of General Hugh Mercer some American troops reached Rich¬ 
mond on the morning of the 16th of October 1776, and in an 
engagement whidi immediately followed they were victorious; 
but, as they werp retreating with their prisoners, Britidt rein¬ 
forcements arrived and in a second eng^ement at FVesh Kill 
(now Green Ridge) they were routed with considerable loss. 
Aseitondraid was made against Richmond early in August 1777; 
and^dia the asnd the same monfft American troops under 
Ql^eliil John Sullivan fpught the British at severe places, 
infliff^iStJoss of about 300 killed, wounded and prisoners, end 
destr^ed cposideiabls quantises of stores. In the war of 
i8ra Fort Kjebmond was built at thp Narrows and Fmt Tomjdcins 
m the rear of it* The federal goverrunent bought the ate in 
1847 and<afterdestroying the old fats began the erection.of the 
psemt,works. Ip’ 1898 Staten Island became the borough of 
lUiwnwnd in Greater. New York*. 

att't X. Morris. jUmorial Miihry of SMm Island fa vote., 
IWW*Wrti. l898-«9oe); KvM. BayiSs'.'Mfsfory kf 

^^ rSSy); and J.' J. ante, AmaU oflmm Itbmd (New 


STATS BIGHTS, a term used generally in political science 
to denote those governmental rights which belong to tbe indi¬ 
vidual states of a federal union, there being a certain sphere of 
authority in which these individual states may act without 
interference from the central government. Thus in the Upited 
States there were certain rights reserved to themselves by the 
states when forming the umon under the constitution of 1787. 
These rights the central government is by fundamental law bound 
to respect, and they can be reduced oidy by amendment to the 
constitution. For a thousand years the variou Gorman states 
were so jealous of any curtailment of their individual rights 
as to prevent the formation of an efficient federal government; 
in Austria-Hungary the larger states still Jealously guard thor 
liberties. In federal unions, such as Mexico nnd Brazil, where 
a central authority existed first and created the states, the 
belief in state rights is much weaker than it is in unions composed 
of originally independent states. The rights of a state are 
said to be delegated when, as in Mexico, Brazil and Colombia; 
the constitution is created by a central naticmal authority 
which also makes the states; state rights are residuary when 
independent states unite to delegate by a constitution certain 
powers to a central government, as in the case of the German 
Empire, Austria-Hungary, the United States, Switzerland, 
and until 1905, Sweden-Norway. History shows that states 
forming unions of the second dass are certain in ^ter time to 
deny or assert that the sovereignty of the state is one of the 
rights reserved, according as the state Mongs to a stronger or 
weaker section or faction; state sovereignty being the ddence 
of the weaker state or faction, and being denied the stronger 
group of states which controls the government and which 
asserts that a new sovereign state was created by a union of the 
former independent ones. This dispute is usually ended by 
civil war and the destruction of state sovereignty. The evolu¬ 
tion of state ri^ts as shown in tbe history of tbe United Stata 
is typical. Thirteen ind^iendent states famed a union in 
1787 under a consdturion reserving certain rights to the states. 
The sphere of the state authcxity embraced most of the powers 
of government, except, for instance, those relating to foreign 
affmrs, army and navy, inter-state commerce, coinage and the 
tariff; the powers of the central government were specified in 
the fundamental law. Most of the states claimed at one time 
or another that sovereignty was <me of the reserved rights of 
the states, and on this theory tbe southern states sicted m the 
secession in 1861. lire war that resultni destroyed bH claims 
of state soverripty. Tbe other rights of the states consisted 
of those not ddq;t^ to the central govenunent or forbidden 
to the states by the constitution. In case of doubt the presump¬ 
tion was in favour of tbe state. Since tbe beginning, however, 
the central govenunent l»s pined strength at the expense 
of the states, seldom by direct usurpation (exc^t during the 
Civil War and Reconstruction, 1861--76), but indirectly through 
use and custom, as tbe cqunt^ and p^le developed and iww 
conditions of government arose. Ibe field iff state rights 
has not increased, while ceattalieatioa has .dowl^ but sumy 
taken {dace. Ibis centraUzarioa b shown not Ofdy the 
increased power and activity .pf the federal govenunent as 
conqiared with the state govenunents, but in the change in 
TOpnlar opinion indicated by the use of the terms Naitond, 
Umon, &c., where formerly Cvnfoierait, F$i 04 , &c., were used, 
and in the use of tiiigular verbs after tbe words Cotmas asd the 
UnUtd Statet, where formerly they, vest foUowM ,by ;duial 
vwbs. ' 


The central authority hi the United States, formerly idmost 
unheard of by the avorage citiip^ now touches him in many 
of the activitus of ^e ai^ aoperae* iatnides even into the 
domain of local td^govenuaent ,Tbe history of the decay 
of stoto ri^its mskeg it seMt douStfid if the federal form d 
government is a pertnansrit oAe, ^ b k 'riansiait form 
between independent etKtogoymnients.or looee confederacies 
and a centraliW natiemd government. . * 


Sea J. W. BuiseM, 

lew Weod^ (new ed,. 
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K«w York, 1903); A. H. Stepbms, ConsMutioHol Vital of tht War 
between the States (I’hUadelima, 186B-1870); and A. L. lAwell, 
Governments and Parties in' Continental Bursae (Boston, i8g6). 

STATEftOEMSBAL, the Ei^lish traoektion of (i) the 
Etats-GiniraMx of France before the Revolution, (3) the Staiert- 
Getmaal of the Dutch Netherlands. The name in both cases 
signifies, whatever the ultimate divergence in duu-acter of the 
two bodies, the assembly of the representatives of the various 
estates of the readm, called together for purposes of legislation 
or deliberation. 

SAe French Staies^Generd. —^In France the States-General 
owed their origin to the same causes which produced the Parlia¬ 
ment of England, the Cortes of ^ain, tl» Diet of the Holy 
Roman Empire, and the Diets (Landtags) of the states of Ger¬ 
many, and they resembled these assemblies in their constitution. 
In these countries the royal or ducal power, when it began to 
extend its scope, found itself limited by the feudal system and 
had to turn to the forces of feudalism to obtain from them 
aid and counsel, <.e. pecuniary assistance and moral support. 
Instead of treating severally with the local representatives 
of these forces the ruler found it useful and convenient to enter 
into contact with them as a whole, treating with them throcgh 
their principal representatives. 

In France these conditions led in 130a to a general assembly 
consisting of the chief lords, both lay and ecclesiastical, and the 
representatives of the principal privileged towns, which were 
like distinct lordships. There had, of course, been certain pre¬ 
cedents before 130a which had, as it were, paved the way for 
this institution; the representatives of the principal towns had 
several times b^ convoked by the king, and under Philip III. 
there had been assemblies of nobles ai^ ecdesiastics in which 
the two orders had deliberated sepazateljr. It was the dis¬ 
pute between Philip IV. the Fair and Bomfaoe VIIL whichJed 
to the States-Genem of 1303; the king of France desired that, 
in addition to the officers d tte Crown, the [wincipal authorities 
of the country should come and testify solemnly that they 
were at one with the king in this serious crisis. The letters 
summoning the anembly of 1303 are published by M. Georges 
Picot in his collection of Documents iniiits pour setvir d I’kistoirs 
de France. In 1303 the States-Genoal had been called upon 
only to give couiml to the king; but during the same reign they 
were several times assembled to give him aid, i.e. to grant him 
subsidies, and in course of time thu came to be the most frequent 
motive oi their convocation. 

In one sense the coiiq>otition and powers of the States- 
Gennal have tdways been the same. They have always in- 
duded tepresentatives of the dergy, nobility and third esUte, 
and they have abvaya been summoned either to grant subsidies 
cr to advise the CroM, to giva aufeNdrmmrsI. Their con^i- 
tioa, howeva, as wtB as their effective powen, have varied 
greatly at different times. 

rfn their primitive fa(m, ise. m the 14th and the first half of 
the 15th centuries, the States-Genenl had only a limited dective 
ehunoiti . The lay kwdswhoiqjpmirtd therein were not dected, 
bdt'dwBctfy dtobea end tummoned by the king, and the same 
was the case with the p|[datet,-'bidu^ and dergy, who were 
suBiBwned qtii ecdesiastkad krds. la the (wder> at the dergy, 
however, dnct certain eedesiastioal bodies, e.g, abbeys and 
dhapteM/Of .oadiedtals, weee also summoned to the assemldy, 
a»saa&aaaibodies,b«mgperson8iin thO ffloral'but aOtin the 
iffiytidd sense; chnld not a^etr in person; their repmseatative 
had -to be diosen by the memks of 'the convent w the canons 
of the dmpter. It was only the i^resentatioh of Ihe thfrd 
estate Mikm was luenisked ^ deetksb lOi^ihhffy; moreover, 
ttoktter iraSiiKit. called uponasn bbofis tesnek tOpreseotation 
in the estates. it. wBc aidy>)the Amiw dtlH the privileged 
towns, Whidh wtee 'calltd ^ten. They' were ripraiei^d by 
elected' pss s dwa ig; yrim wemfrequeatfytln'municqMl nfidals 
of the tom^ but diipiities were?^en elected'for metpurposa 
T^ ceuDtky ditdriem, wera am represc^ 

It waeiduiiigttheiint^ddrty'y^^ the ifith century that 
the StateeGsnrd'^bMCaie'aa earing- dectivebbdy and really 


representative of the whole nation as divided into three parts. 
This was brought about by various causes. On the one hand, 
the nobles and prelates who w«e summoned were not always 
inclined to attend the estates, so had themselves represented 
by an envoy, a procureur, as they bad the right to do, and fre¬ 
quently the lords or prelates of the same district chose the same 
pocureur to represent them. On die other hand, the Crown 
seems at that time to have fdt the need of having the con¬ 
sent of representatives really expressing the will and feelings 
of all the orders, and especially of the third estate as a whole. 
The letters of summons to the States-General of 1484 invited 
the ecclesiastics, nobles and third estate in genowl, to meet_ at 
the chief town of their baiUiage or sinichaussie and elect deputies. 
An intermediate form had been employed in 1468 when the 
prelates and lords had still been summoned personally; but the 
towns had each dected three deputies, an eixlesisstic, a noble 
and a burgess. 

At the estates of 1484 there seems to have been universid 
and direct suffrage for all the three orders. But the roturiers 
of the country districts could not in {»actice avail themselves 
of this power; so the country communities and small towns 
spontaneously elected ddegates to represent them at the doc¬ 
toral assembly. Thus a system of indirect election arose for 
the third estate which became confirmed and subsequently con¬ 
tinued to be used. To a certain extent there were sometimes 
more than two degrees in the suffrage; die del^fstes noimnated 
by the country communities would gather together with the 
dectors chosen by the ndghbouring little town, and appouit 
with them new ^legates tC represent them at the dectoral 
assembly of the baiUiage, This ultimately became the system. 
For the dergy and nobles the suffrage remained' direct; but as 
a rule only such ecdesiastics were admitted to the assembly 
of the baiUiage as possessed a ben^ce, and only such lords as 
had a fief. 

The effective powers of the States-General likewise varied in 
the course of time. In the ^th century they wen actu^ 
great. The king could not, in theory, levy general taxatioa 
Even in the provinces attached to the domatn of the Crom, he 
could only levy it where he bad retained the htmle 
over the inhabitants, but not on the subjects of kxds uving 
the 'kavte justice. The privileged towns had generally dm ri{^t 
of taxing tbemsdves. In order to obtain gerseral faxes, the 
king had to obtain tl» consent of the lay and eodesiastical fords 
and of the towns; this amounted to obtaining the authorizatioa 
of the States-Gmeral, which only granted these subsidies 
temporarily for a fairly short period. The result was that thqr 
were summoned fairly frequently and that their paws' over tltt 
Crown might be considerable. 

But in the second half of the X4th century certain royrd taxes 
levied throughout the whole of the domain of the Crown, tended 
to become permanent, and independent of the vote of tire estates. 
This sprang from many causes, but from one in particuiar; tire 
Crown endeavoured by transforming, and changing the nature 
of the " feudal aid ” to levy a gen^ tax by rigfa^ on'its 
own authmity, in such cases as those in vdryi a imd boald 
demand todal aid from his vuaals. For instancy it was hi 
this wi^ thM the necessary taxes wera iaued for tvnnty yeiM 
to pay ransom of King John withouta vote of the States- 
Gmieral, altbou^ tii^ met several timee during ties'^period. 
Custom confined ties tendency. Thus dmringitJn aeooBd half 
of the i3tir oeotury the i^ef tsoces, the firiBe; aids and saMKi 
became (fafinitdy permanent tor the bawfii»of; the ubwi^ 
sometimea ^ formal consent eff the'StatsfGeneia^ as 
in 143} in -tim tisieof the uds. The Itaitioal periods of tih 
Han£ed Yeats’ Warlhad bhen favourabla^itite Statet-GeatiML 
though at tfae price df great aacrifiees; Ufidm* 'the flf 
King John 'thxy hOd had for A few yearn, from 
not oaiy tiro voting, but thiou^ l their oommaMiim; 
adminiittatMn of and >jur»dictiita><dyer tha' itapsK the 
first haff af thOreign of Ghariei Vll. they hsid heeiaiSiaiimatOd 
ahnost'wwry.yaar arid had patrioticaUy voeed:4silMiffiss...>|And 
when the stnqg^ was idVer they renoiH>oed; tiaoiigh wsariatis 
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oad a longing for peace, their most precious right, the power 
of the purse. 

At the estates of 1484, however, after the death of Louis XL, 
there was a kind of aif^ening. The deputies of the three orders 
united their efiorts in perfect harmony in the hope of reining 
the li^t of periodically sanctioning taxation. They voted 
the iaiUe lot two years only, at the same time reducing it 
to the amount whk^ it had readied at the end of ^e reign of 
Qarles VII. Tlwy even demanded, and obtained, the promise 
of the Crown that they diould be summoned again before the 
expiry of the two years. But the promise was not kept, and 
we do not find the States-General summoned again tiu 1560. 
There was then a first interruption of 76 years in the worlmig 
of the institution, while the absolute monaidi^ was establishing 
itself. But there was a revival of hs actmty in the second 
half of the ifith century caused by the scarcity of money and 
the quarrels and wars of religion. The estates of Orleans in 
1560, followed by those of Pontoise in 1561, and those of Blois 
in 1576 and z 588, were most remarkable for the wisdom, eoura^ 
and ^orts of the deputies, but on the whole were liking m 
efiect. Those of 1588 were ended on a regular cmp d'Slat effected 
by HHiry III., and the States summon^ by the Lea^e, which 
sat in Paris in 1593 and whose chief object was to elect a Catholic 
king, were not a succw. The States-General again met m Paris 
in 1614, on the occasion of the disturbances which followed the 
death of Henry IV.; but though their minutes bear witness to 
their sentiments of «calted patriotism, the dissensions between 
the three orders rendered them weak and they were dissolved 
before having completed their work, not to be summoned again 
tiff 1789. 

As to the question whether the States-General formed one 
or three chambers for the purposes of their working, from the 
constitutional pomt of view the point was never decided. 
What the king required was to have the consent, the resolution 
of the three estates of the realm; it was in reality of littk impor¬ 
tance to him whether their resolutions expressed themselves in 
common or sepaiatdy. At the States-General of 1484 the 
elections were .made m common for the three orders, and the 
deputies also arrived at their resolutions in common. But after 
1560 the rule was that each order should deliberate separately; 
the rogral dedaiation of the 33rd of June 1789 even stated that 
they formed three distinct chambers. But Keeker’s report 
to the toiueil du rot according to vdiich the convocation of X789 
was dedded, said (as did the declaration of the 33rd of June), 
that on matters of common interest the deputies of the three 
orders could deliberate together, if each of the others ded^ 
by a separate vote in favour of this, and if the king consented. 

The working of the States-Gen^ led to an almost exclusive 
system of ddiberation by committee, as we should say nowa- 
^ysi Than were, it is true, solemn general ressions, odled 
timets ro^alts, because riie mg presided; but at these there 
was no discuision. At the first, the king or his chancellor 
■nnonneed the object of the convocation, and set forth the 
demands or questions put to them b;r the (Sown; at the other 
royal sessloas eadi ordermade known its answer.; or observations 
by the mouth of an t/ateur elected for the purpose. But almost 
aU useful work was done m the sections, among which the depu¬ 
ties of etth order were divided. At the estates ot 1484 they 
trarc divided into sfic nationt or sections, corresponding to the 
m Adrn lilh then existing. Subsequent the deputies bdong- 
iths same goimmemeni formed a group or bureau for 
dnifattiltg and voting purposes. Cntam queans, however, 
weie-dfiieiMwd and draded in full assembly; sometimes, too, 
the estabss ia^mmated coaimissaries in equal numbers for each 
order. 'Bvt Jh the andent Statcs-Gerioal there was never any 
personal vote; The um’t represented for each of the three 
oid^ was tiiO'iaSliage or sMdamssii and each btuBu^s had 
^ vote, tfas iBijortty of the deputies of the boMage deciding 
ki what way this vote should be givmt. At the estates of the 
afitiiiMntniy voting mil by gsMwnmwKft^ each gostesrstemml 
lunrmg ede vot^ m tlA majority of the infiifogo compo sing 
tits gmmfMsimi dedded how it dtould begivai. 


The States-General, when they gave counsel, had in theory 
only a consultative faculty. They had the power of grantii^ 
subsidies, which was the chief and ordinary cause of their 
convocation. But it had come to be a consent with which the 
kii^ could dispense. Wie have seen how permanent taxation 
bec^e established. In tlie i6dt century, however, the estates 
i^in daimed that their consent was necessary for the establish¬ 
ment of new taxation, and, on the whole, the facts seem to be 
in favour of this view at the time. But in the course of the 17th 
century the prmdple gained recognition that the king could 
tax on his own sole authority. Thus were established in*the 
swond half of the 17th century, and in the i8th, the direct 
taxes of the eapiUtUon and of the dixiime or vingHtme, and 
many indirect taxes. It ws.s sufficient for the law creating them 
to be registered by the cours des aides and the parlements. 
It was only in 1787 that the parlement of Paris declared that 
it could not register the new taxes, the land-tax and stamp- 
duty {stdmention territoride and du Umbre), as they did 
not know whether they would be submitted to by the country, 
and that the consent of the representatives of riie tax-payers 
must be asked. 

The States-General had lega^ no share in the legislative 
power, whith telonged to the king alone. The States of Blois 
demanded, it is true in 1576, that he should be bound to turn 
mto law any proposftion voted in identical terms by each of the 
three orders; but the king would not grant this demand, which 
would not even have left him a i^t of veto. In practice, 
however, the States-Goieral contrMted largely to legislation. 
Those ^o sat in them had at all times the r%ht of presenting 
Complaints (ddianees), rec^uests and petitions to the king; in 
this, indeed, consisted their sole initiative. They were usually 
answered by an ordomancs, end it is chiefly through these 
that we are acquainted with the activity of the estates of the 
14th and 15th centuries. In the laitegt form, and from the 
estates of x^ onwards, this was done b^a new and special pro¬ 
cedure. The States had become an entirely elective assembly, 
and at the elections fot each st^ of the election if there were 
several) the electors drew up a eaheer dis deUastees (statement 
of grievances) which they requested the deputies to present; 
this even appeared to be the most important feature of an 
election. The duties of each order in every boMage also 
brought w^h biem a eokkr des doUmues, which was arri^ at, 
for the third estate, by a comlunation of the statements ^wn 
up by the primary or secondary electors. On ihe assembly 
of the estates the ctAiers of the hedUia^ss were inooiponited into 
a eakier for each gouoemement, and these again into a edtier 
ghiirtd or general stateement^ which whs presented to the king, 
and whirh he answered m hu eoundh ^en the tiiree orders 
drifixnted in commen, as in 1484, there was onty one eahier 
ghUral} when they deiibemted aefauately, there wen' three, 
one for each order. The drawing lip of (he ecJiier gMral was 
looked upon as the main businesa (Is grmd esuordt of the session. 

1 ^ means the States-General futafihad the material 
for numerous ordonnmtees, though the king did notahmysadopt 
the propositions contasied in the eMers, and often modmd 
them in forming them hm an erdamMMS. These ktter were 
the ordormaaees ie rtferm (reforming oir^nasioes)^ tnotkig 
of tlw most varied sab jectS| aeeonding to the demands of the 
eabiers. They were not, howBV(8r, for the most part very wdU 
observed. The last of ^ type was the grands lordonaaitee 
1609 (Code Mickast) drawn tqi in aimndanm whh thevaiMsrx.Of 
x6x4 and with the ehserations of various assemU^cdnoialfies 
wi^followed.them.' . ! j»i'i 

The States-GoieEal had, however, peculiar power uffiidi'WBs 
reoomnxed, but was 'of‘ a kiadi^ist could not often be exei-- 
dsen; it was whstt mi^ be called a oonatitoent power. The 
ancient public law of mkbe ceotabied A number m nifes eaHed 
‘' the fundamental dawfi si the realm ” i^ais feaiemeHteiks^ 
ropaume), tfaou^ most of them were pinly euttem«ry;'«hief 
among them were the determkting the niooessfon to the 
Crown and (hose forbidding tiie stttenatibn 'of'iifo iooiaiaiof 
the Crown. The ldng|, mpreme thougjlr hh^ 'p os ei” m^t^ hi, 
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^oould not abrogate,^ modify or infringe them. But it was 
admitted that he m^t do so by the consent of the States- 
General. The Stetes coold p[ive the king a disprasation from a 
fundamental law in a given uistance; they could even, in agree¬ 
ment mth the king, make new fundtunental laws. Tlie Stat» 
of Blais of 1576 and 1588 offer entirely convindnil precedents 
in this respect It was universally recognized that in the event 
of the line of Hugh Capet becoming extinct, it would be the 
function of the States-G^ral to elect a new king. 

The States-General of 1614 had been the last A new con¬ 
vocation had indeed been announced to take place on the 
majority of Louis XIV., and letters were even issued in view of 
the election, but this ended in nothing. Absolute monarchy 
was becoming definitely established, and was mcompatible with 
Uie iosritution of the States-Gener^ liberal min^, however, 
in the entourage of the duke of Buigimdy, who were preparing 
a new {dan of government in view of his accession to the throne, 
thought of reviving the institution. It figures in the projects 
of St Simon aad F^nelon, though the latter would have prefened 
to begin with an Msembly of non-elected notables. But though 
St Smon was high in the favour of the regent Orieans, the 
States were not summoned at the death of Louis XIV, 

In 1789 th^ were summoned. They were preceded, as 
F^nelon wished in former days, by an assembly oi notables 
in 1787, which already displayed great independence. It was 
the refusal of the parlement of Pans to register the fiscal edicts 
submitted to the Notables udiidi led to the convocati(m of the 
States-General. The Notables, who had sat in 1787, were again 
summoned in 1788 to inquire into and fix the rules for the elec¬ 
tions and the procedure of the States. Necker, in the Minute 
which he sulmitted to the constU du rot in December 1788, 
granted for these States the doublemnt du Hers, i.e. that the 
tliird estate should have a number of deputies equal to that 
of the deputies ef the other two orders combined, this is what 
had- happened previously in the few provincial assemblies 
created by Necker during his first administration and in those 
created by an edict of 1787 for all the pays d’eleeiions. But 
Necker’s report, as to the subject of deliberating separately 
{par ordre) or in common, sinqily leferred to the ancient prin¬ 
ciples; and he seems also to have proposed to maintain the 
sjwtem of voting by bailliages. Now the doubling of the Hers 
couM yield it no re^ advantage umess the deliberation was in 
common and the voting by individuals, end it was this question 
which from the 6th of May 1789 onwards was the subject of 
the separate deliberations and negotiations between the three 
orders. On the 13th of June the wild estate had arrived at a 
resolutiffii to examine and settle in common the powers of the 
three orders, and invited to this common anirk those of the 
deigy tad nobks. Certain of the lattn- and the majorify of 
tile deigy joined the Hers, aad on the 17th of Juno it amved 
at the oelihrated decision by whidi it affirmed tin prindide 
of the national supremacy residing in the mass of the nation; 
the deputies, without ary distinotimi of order, constituted a 
natHBud assembly, which assembly was called upon to regenerate 
France by gi^^g her a constitutiim, whSe the royal power 
<which in reality became provitnmal) could not negative its 
deebions. The king tried to resist. In the sianee royate of 
(he 33rd of June 1789, where he took the attitude of igranting 
a ehofte osiroyie{ti constitution granted Of the niyal favour), he 
effiimedj su^eot to the traditional limitations^ tiw r^bt of 
separate ddibmtion for the three ordoa, tdiich conititationaify 
formed^ three chambers.: We know hotethis move fteled; soon 
teM .pert .of the deputies of (he nobles aho stfll etood i^rt 
jokeeatl^ National Assembly at the ncpiest Of tiie king. The 
ihaliesHGenaral bsd'CBued to eids^ having become the Netioadl 
iGonS(8tuent Assembly; though it consisted of tiie deputies 
^etftediMy-tfaeorder.' 'i. ' 

Bloat, JHiMn ilwdMvy*i#MW fyial «l.y Pwis; s8(U^ 

• h ... ' ■ : ■ ■ *'■ 

, SMpSnClenertlr-ia tbfi Nefhsriaadg the .convoca^ 

ijfiin , ^t^aies-Geiteml, consist of delmtes fnni the 
.^oyjncwl estiiti^ dates from almpt the midive of the^I5ti) 


cmitury, under the rule of the dukes of Burgundy. The nemo 
was transferred, after the separatum of the northmn Ktiheo- 
lands from the %>aniah dominions, to the repmsentatives 
elected by the seven sovereign provincial estates for the general 
government of the United Provinces. The States-General, in 
which the voting was by {novinces—each province ^ving one 
vote—was established tom 1593 at the Hague. The Stotra- 
Gennal came to an end after the rev^tion in 1795, with the 
convocation of the National Assembly (March i, 1796). See 
Hollamo (Htdory). The title of Staten^Genaraal is, however, 
still borne by the Dutch parliament. (W. A. P.) 

STAm 09 TEM OWmOE, or Papal SrAttis (Ital. Stato 
ddla Chiesa, Stato PorUifico, Stato Romano, Stato EcdesiisHcO', 
Fr. Etats de I’Eglise, Pontifieat j'owperaifi dt Rom^ 
Kirchenslaat; in ecdesiasticial Latin (Aten PatrimotAm SaiuH 
Petri), that portion of central Italy which, previous to the unifioa- 
tion of the kingdom, was under the direct government of the 
see of Rome. The territory stood in 1859 as in the aimexed 
table. 

With the excqition of Benevento, surrounded by the Nea¬ 
politan province of Princ^ato Ulteriore, and the small state 
of Pontecorvo, enclosed within the Terra di Lavoro, the States 
of the Church formed a compact territory, bounded on the N.W. 
by the Lombardo-Venetian kingdom, on the N.E. by the Adriatic, 
on the S.E. by the kingdom of Naples, on the S.W. the 
Mediterranean, and on the W. by the graad-duchy of Tuscany 
and the duchy of Modena. On the Admtic the coast extended 
140 m. from the mouth of the Tronto (Tnientus) to tiie 
southern mouth of the Po, and on tiw lytroenian Sra 130 a. 
tom 41’’ 30' to 43° 33' N. lat. 


Coioaroa o{ Rome. 

Bologna. 

Ferraia. 

ForU. 

Ravenna . 

Urbino, with Pesaro . . . 

Vditeri. 

’Ancona ...... 

Macerata. 

Canwrlno .. 

Fenno. 

Ascoli . 

Perugia. 

Spolrto. 

ffieti. 

Viterbo. 

Orvieto. 

avlta Vecchia .... 
FTOsinone, with Pontecorvo . 
.Benevento. 


Area to 
English sq.m. 


Filiation 
to 1833, 


1733-8 

1339 ^ 

701-5 

371'I 

as*-8 
•95-«> 
330-0 

3 M -7 

476-3 

»335'S 

« 73-9 

3317 

■Sfl 

380-0 

739’9 

6t-3 


16,000-8 


336,500 

375.631 

a44.3»4 

atfl.433 

173.994 

a37.7Si 

63,013 

176419 

*43.104 

4*.99i 

110,331 

91.916 

*34433 

I33.to9 

ao.yos 
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The divisions sfaown above were adqitod od tbe'fttt 'di 
December the Itgationi being ruled by a eanSmfi'Uitt’tlis 
delej^tionsbya prdkte. Prevwusly theiavimdutlrieitifcirmidfy 
recognized weni..Lattum, the Marittksa far sto-boiir^' add 
Compaq, the patrimoi^ of Saint Peter, the dddiy ^OMtoro, 
the Ormtono, the Sabina, Umbria, the PetaOgrao, (as llhu-^ of 
Ancona, Romagna, tiw Bokmese, tiw Fenaraf^ and (Ae 
duchies cf fieneventoi aad lof ^raitocorvo. fbe former pi^' 
teiritraies. are awwcomprised witiim the Italhui provinces’of 
Bologna, Eerrara, ^l^mavmm, Pesaro add Vrl^, Atuxtos^’ 
Macerati^ Asodi-Pioeno,Perugia, RosneaddSaaeirotito. ' ’ 

The quMtton of.tiw origin of tiw lenllMrial juriidiotiaB otitte 
pope it treaisdimidsr PAVAcy.. With tiw nwnl and aacMaatkal 

decay. of tiwimma^. to the .9tii and. «kth:eaatnitaiiiQiitiii«('ite 
terrltonal aninonty slipped tom its grasp; and by the rrOiyfU of 

of TBtaaay,rthe|iapwi«h'iraalawblM toiaytiaimitomew (eaitu t l a a 
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of great value. By the (Capitulation of Neuss (laoi) the emperor 
Otn> IV. recognized the papal authority over the whole tract from 
Sadlcofani in Tuacaiiy to the pass of Ceperano on the Neapolitan 
frontier—Bie egcazGhata of Ravenna, the Pentapo^, the March of 
Ancona,_ the bishimric of Spoleto, Matil^'s peraonal eetatee, and the 
countzhip of Briitenoro; but a good deal of the territory thua 
deacribed remained for centuries an object of amtntion only on the 
part of the popes. The actual annexation of Ravenna, Anc6na, 
Bologna, Ferrara, Ac., dates from the i6th century. The States 
of tlM Church were of course submerged for a time by the gtmmd- 
swell of the French Revolution, but they appeared again in 1814. 
In 1840 thw received a constitution. On the formation of the king¬ 
dom of Italy in i860 they were reduced to the Comarca of Rome, 
the legation of Velletrl, and the three delegations of Vitoho, Civith 
Vecchia and FTosinone; and in 1870 th^ disappeared fregn the 
political map of Europe, (See Italy ; History.) 

STATE TRMU, in English few, a name which primarily 
denotes trials relating to offences against the state, but in 
practice is often used of cases illustrative of the law relating 
to state (^licers or of international or constitutional law. The 
first ebllection of accounts of state trials was published in 1719 
in four volumes. Although without an editor’s name, it appears 
that Thomas Salmon (1679-1767), an historical and geographical 
writer, was responsible for the collection. A second edition, 
increased to six volumes, under the editorship of Sollom Emlyn 
(1697-1754), appewed in 1730. This edition contained a 
len^y preface critically surveying the condition of English 
law at the time. A third edition appeared in 1742, in aght 
volumes, the seventh, and eighth volumes having been added 
in 1835. Ninth and tenth volumes were added in 1766, and 
a fourth edition, comprising ten volumes, with the trials arranged 
dirmologically, was published the same year. A fifth edition, 
originated by William Cobbett, but edited by Thomas Bayly 
Howell (176^1815) and known as Cobbett’s Complete CoHlection 
of Slate Trials, was published between 1809 and 1826. This 
^ition is in thirty-three volumes; twenty-one of them, giving 
the more important state trials down to 1781, were edited by 
T. B. Howril, and the remaining volumes, bringing the trials 
down to 1820, by his son Thomas Jones Howell (d. 1858). A 
new series, under the direction of a parliamentary committee, 
was projected in 1885, with the object of bringing the trials 
down to a later date. Eight volumes were pubUshed in 1888- 
1898, bringing the work down to 1858. The first three of these 
were edited by Sir J. klacdonell, the remaining five by J. E. P. 
Wallis. Selections have also been edited by H. L. Stephen 
and others. The trials are invaluable, not only for then- 
reports of criminal cases, in which the whole course of criminal 
procedure and evidence may be traced, but for their historical 
information. 

STATICS (from Gr. root ora-, stand, or cause to stand), the 
brand! of mechanics which discusses the conditions of rest or 
equiKbripm of forces (see Mechanics). 

BTAnDMERY, a term embracing all the various articles 
sold by “stationers,” who were originally booksellers having 
“ stations ” or stands in markets, near churches or other build¬ 
ings for the sale of their goods (see Booksxluno for the further 
(ff the word). The stationers were framed into a gild 
in 1403, die Livery Company not being incorporated till i5e6. 
At the jiali of the company in London, " Stationers’ Had,” 
is kept a book for the registration of copyrights (see Copvmort). 
The “ Stationery O^e ” is a British government department 
which supplies stationery to parliament and the government 
oScei.and generaUy contrds tite printu^ recpiired by them. 

' Ua^.-the n^e of stationery are now induded all writiiw 
QUtoials and implements, togette with the numerous q>p£ 
ances of thO idesk and of mercantile and commercial offices. 

The minofenl arttoles and opeiiationt of the stationerv trade 
are deut wtw^ander such' headi^ m Bookbimdino ; Copunta 
Maonmn | ItiKf I^ooxaphy ; FArVk; Pbn ; and Psncil. 

tr ATiom or fra ORCNM, a series of 14 pictures or images 
rmresenting the do(du scenes in the ramon of Christ, ^ 
f iV.fbs^cpndemnatioh ml Pilate, (3) the re^tion of ti )8 cross, 
(j) Chnst’s.first fdl, (4) rite meeting with Hitimother, (5) Simon 
df Cyimu (eariTiiig -^e ensfe, (6) Veronica wiping the face of 


Jesus, (7) the second fall, (8) the exhortation to the women of 
Jerusalem, (9) the third fall, (10) the stripping of the clothes, 
(n) the crucifixion, (13) the death, (13) the descent from the 
cross, (14) the burial. Sometimes a i5tb—the finding of the 
cross by Helena—is added; on the other hand, in the diocese 
of Vienna, the stations were at the end of tiw i8th cen¬ 
tury reduced to eleven. They form a very popular item in 
Roman Catholic devotion. The representations are usually 
ranged round the church; sometimes they are found in the 
open air, especially on the ascent to some elevated church or 
shrine. , 

The devotion began among the Franciscans, who, as the 
guardians of the holy places in Jerusalem, sought by this means 
to enable Christians to make a pilgrimi^e at least in spirit. 
Pope Innocent XII. in 1694 declared that the indulgences 
gnmted for visiting Palestine might be gained by members of 
the order who, simply visiting the stations of the cross wherever 
reprraented, exercised a devout meditation as they passed from 
station to station. These indulgences were extended by Bene¬ 
dict XIII. in 1736 to all the faithful, and Qement XII. five 
years later granted the privilege to churdies other than Francis¬ 
can, provided the stations were erected by a Franciscan. In 
*857 the Roman Catholic bishops in England received faculties, 
renewed quinquenially, permitting them to erect the stations 
with the accompMying indulgence.-!, and tiiey often delegate 
this faculty to priests. 

STATISTICS. The word “statistic” is derived from the 
Latin status, which, in the middle ages, had come to mean a 
“ state ” in the political sense. “ StaUstic,” therefore, originally 
denoted inquiries into the condition of a state. Since the 
i8th centuT}' the denotation of the word has been extended, 
while at the same time its scope has become more definite, 
and may now be said, for all practical purposes, to be fixed. 

History. —The cnigin of what is now known as “ statistics ’’ 
(Ger. die Statisiik; Fr. la staHstique; Ital. statistica) can only 
be referred to brirfy here. As human societies became more 
and more highly oiganized, there can be no doubt that a very 
considerable body of official statistics must have come into 
existence, and been constantly used by statesmen, solely with a 
view to administration. The Romans were careful to obtain 
accurate information regarding the resources of the state, and 
they appear to have taken the census with a regularity lyhich 
has hardly been surpassed in modem times. 

Statistics, or rather the material for statistics, therefore 
existed at a very early period, but it was not until within the 
last three centuries tiiat systematic use of the information 
available began to be made for purposes of investigation and 
not of mere administration. A volume compiled by Francesco 
Sansovino, entitled Dd Governo et onmUmstraaione di iwmi 
regni et republiche, was printed in Venice and bears the date 
1583. Other works of a similar kind were published towards 
the end of the i6th century in Italy and France. Wraks on 
state administration and finance continued to be published 
during the first half of the 17th century, and the tendency 
to employ figures, which were hardly used at all by Sansovino, 
became more marked, especially in England, where the facts 
connected with “bills of mortality” had begun to attract 
attention. 

G. Achenwall is usually credited with bring the first to use the 
word “ statistics,” but statistics, in the mod^ sense of the word, 
did not really come mto eustence until the publication (1761) by 
J. P. Siissn^h, a Prussian cleigyman, of a work entitM 
Du gottUdu Orimtngrin dm yeribndmsngen des meHsrididun 
GesehUchts aus ier Grimrt, dem fade, wii dor Portfifiamung 
iessdben eruiesm. In this book a systematic attempt wSemadt 
to make use of a class of facts w^^ up th! that time had been 
regarded as belonging to “ politicaT arithmetic,”' under whirii 
description some of the masttmportantproblemtiof what'modem 
writers term “ vital sti^stics ” had bmn studied, e^erially in 
England. SusSn^cbba 4 arrived at a perception of fife 
tage of stud:^ng rihat’Quetelet'subMquentiy termed’tiiri" fefes 
of large numbm." He confined'the ittet!m dl " 
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itatistics ” with that of the “ {political arithmeticians,” who had 
confined themselves to iovesti^tions into the facts regarding 
mortality and a few other similar subjects, without much 
attempt at generalizing from them. _ 

PoUtical arithmetic had come into existence in England 
in the middle of the 17th century. The earliest example 
of this class of investigation is the work of Captain John 
Graunt of London, entitled Natural and PoUtical Annota¬ 
tions made upon the Bills of Mortality, which was first published 
in 1666. This remarkable work, which dealt with mortality 
in Jj^don only, ran through many editions, and the line of 
inquiry it suggested was followed up by various other writers, 
of whom the most distinguished was Sir William Petty, who 
published in 1683 his Five Essays in PoUtical Arilhmetick. 
Other writers, of whom Halley, the celebrated mathematician 
and astronomer, was one, entered on similar investigations, 
and during the greater part of the 18th century the number of 
persons who devoted themselves to “ arithmetical ” inquiries 
into problems of the class now known as statistical was steadily 
increasing. Much attention was given to the construction 
of tables of mortality. Attempts wae also made to deal 
with figures as the basis of political and fiscal discussion by 
Arthur Young, Hume and other historical writers, as well as 
the two Mirab^us. 

It is now necessary to return to Siissmilch, who, as already I 
mentioned, endeavoured to form a general ■^eory of society, 
based on what were then termed “ arithmetical ” premises. 
In modem language, he made use of q^uandtative aggregate- 
observation as an instrument of social inquiry. It is tme he 
did not enter on his investigation with an ” open mind.” He 
desired to support a foregone conclusion, as the title of his work 
shows. But nevertheless his work was a most valuable one, since 
it pointed out a road which others who had no desire to procure 
evidence in favour of a particular system of thought were not 
slow to follow. Although for many years after the appear¬ 
ance of Stissmilch’s book there was a good deal of resistance 
to the introduction of “ arithmetic ” as the coadjutor of moral 
and political investigations, yet, practically there was a tadt 
admission of the usefulness cd figures, even by the chiefs of the so- 
called “ descriptive ” school. On the other hand, Sfissmilch’s suc¬ 
cess was the origin of a mathematical ” schod of statisticians, 
some of whom carried their enthusiasm for figures so far 
that they refused to allow any place for mere " descriptions ” 
at all. These two schools have now coalesced, each adnutting 
the importance of the point of view urged by &e other. They 
were, however, still perc^tibly distinct even as late as 1850, and 
the ignorant hostility with which many people ev«m among the 
cultivated classes stiU regard statistical inquiries into thenature 
of human society may be regarded as a survival of the much 
stronger feeling whiik show^ itself among “ orthodox ” pro¬ 
fessors of law an 1 economics on the publication of Siissmifch’s 
treatise. 

To the impulse given by the great Belgian, Quetelet, be 
attributed the foundation in 18^ of the Statistical Society of 
London, a body which, thou^ it has contributed little to the 
theory of statistics, hM had a considerable infiuence on the 
pracucal work of carrying out statistical investigations in 
the United Kingdom and elsewhere. Quetdet was above 
aU things an exponent of the “ laws of large numbers.” He 
was especklly fascinated with the tendency to rdative^ con¬ 
stancy of ma^ude displayed by '&e figures of m<pl statistks, 
especially those of crime, whiik inspired him with a certain 
degree of pessimism. His conception of an average man 
(TAaMiMsmeymJandhis disquisitioaon the “ curve of posnbffity” 
were moat important conttmutiona to the technical dovdopmant 
(d the statistic method. 

The influence mcerdaed by Quetelet on the deveh^ent 
ef statistics is dearly seen fim the laet that, tiioaiii were is 
1^ eonsldeiable controverw among statistieuas, the old 
eoittroveny between the " deseripave” and arithmetical 
idhools has disaf^iearad, or periM|» we should say has been 
ttanihnined into a discusrion of aaotiier kind, the question now 
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at issue being whether there is a srience of statistics as wdl as 
a Statistical method. It is true that a few books were published 
betww 1830 and 1850 in which the politico-geogra^iiCal 
description d a country is spoken of as “ statistics,” which is 
thus, distinguished from “ poUtical arithmetic.” The title of 
Knies’s great work. Die Statistih als s^sUindige Wissenstiutft 
(Cassd, 1850), h especially noteworthy as showing that the 
nature of the controversy was changihg. Knies claimed 
that the really “sdoitific” portion of atattetics coimted of 
the fibres emplo}red. As Haushofer says, ” his stuting-point 
is pohtical arithmetic.” 

Some eminent statisticians of the latter half of the 19th 
century accepted the view of Knies, but the majority ci modern 
writers on the theory of statistics, especially in Germany, l»ve 
adapted a slightly different standpoint, according | to which 
sta^tics is at once a science relati^ to the sodal life of ffien 
and a method of imestigation applicable to all sciences. Hm 
view was ably maintamed by von Mayr, Haushofer, Gabe^io 
and Block, whose views, published fifteen to twenty years before 
the close cf last century, still substantially represent the o|Hnitms 
held by the majority of statisticians in Grarmany, and prob^ly 
on the European continent In Eranoe, however, several writers 
of importance have recen^ published works on the subject 
in wluch, in spite of the influence (ff M. Block, the claim of 
statistics to be considered as an independent sociological srience 
has been rejected. There has been little systematic exposition 
of the subject in the United Kingdom. Isolated dicta have been 
furnished by authorities on the practice of statistics, such as 
the late Dr W. A. Guy, Professor J. K. Ingram, Sir Rawson W. 
Rawson, Sir Robert Giffen and otiiers. Fmfessor Foxwell has 
lectured on statistics at University College, l.«ndan. The 
most important English work dealing with the matter is that 
of Mr A. L. Bowley. His volume, Elements of Statisties (first 
published in 1901), is intended as a practical handbook for 
teaching the principles on whidi statisncs should be handled. 
Ihe nature of Mr Bowley’s book is, indeed, an indication 
of the fact that in the United Kingdom the study of statistics 
has been, in the main, of a practical chaiac^, the in¬ 
vestigation of the theoretical basis of the statistical method 
attracting little interest. On the other hand, numerous mono¬ 
graphs Imve been published by English writers on particular 
points connected with the technique cf statistical invtat^tion, 
as was natural considerii^ tiie excellence of^tiie practical use 
made of statistics in the United Kingdom. 

With regard to the few earlier mvasions of the domain of 
theory att«npted English writers, it may be observed that 
the authorities above mentioned were not unanimous.' Ihr 
Guy as well as Sir Rawson W. Rawson both cirim that statisties 
is to be regarded as an independent science, apart from sociology, 
while Professor Ingram maintamed that statistics cannot 
occupy a position co-ordinate vnth that of sociology, and 
that they "constitute onfo one of the aids or adminicuk 
of science.” Sir Robert Giffen has also expressed Inmself 
adversely to the continental doctrine that there is an in¬ 
dependent science of statistics, and this opinion appeus to 
be the correct one, but, as Dr Guy and Sir Rawson W. Rriwsdn 

ing from'^i^bguished continental statistidans ib i^pot of 
thrir view, vduM thrir opponents have so for onfy the ohiter 
dicta of a few eminent men to rely upon, it appears needful to 
examine dosefo the views held by the continental autiumties, 
and the grounds on which they are based. 

The cnarest and shortest d^ition of the sdence of statistics 
as thus eoROrived b that til M. Btoclc, riho describes it m " la 
srience de l%omme vivaat en soriitf en font qu’rile peUt 8trb 
exprimfo paries chiffres.” lb proposes to gm d tww'ltaiiw 
to the branch of study thus dclhied, nsmefy " damomfol^.” 
ydn Mayr’s definition b longer.' defines tita>>illiaiRioal 
srienoe as “ die syitematisdu Uttirkgoiin und EriSrtertaig diri 
thatWcMkhen VotganM tmd’ der a«i diesaB'<|itit> intebmen 
GeaetfodesgeselbchidtiuhenfoensehficlMnljebaMinrfGnindtqga 
qu a n ti tw iv er Maaienbeobadttungen ” (the sykteesatic stidwtot 
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aqd exjplanatim of actual events^ and of the laws of man’s 
social life that may be deduced from these, on the basis of the 
quantitative obsemtion of aggregates). Gabaglio’s view is 
practically idwtical with those adopted by von Mayr and Block, 
though it is differently expressed. He says “statistics may be 
interpreted in an extended and in a restricted sense. In the 
former sense it is a method, in the latter a science* As a 
science it studies the actual social-political order by means cf 
m at hem atical induction.” Most German writers on the subject 
have endorsed the views of Block and von Mayr. Among them 
may be mentioned Professors J. Conrad, Lexis and Westeigaard, 
but Xh* Augst Meitaen of Berlin, a second edition ,of whose 
GifeMdUe, Thtorw^nd Technik dir Statistik was published in 
1^3, makes a much less wide claim. In France cpinbns ere 
divided. Professors Andr£ Liesse and Fernand Fanre and others 
accmting the view that statistics is essentially a method. 

This discussion regarding the nature of statistics b to a large 
extent a discnssion about names. There is really no difference 
of opinion among statistical eiqierts os to the subject-matter of 
statistics, the only question being—Shall statistics be termed a 
sdeaoe as well as a method ? That there ate some investigations 
in which statistical procedure is employed which certainly 
do not belong to the wmain of the supposed statistical science 
is generally admitted. But, as already shown, an attempt has 
been made to claim that the phenomena of human society, or 
some part of those phenomena, constitute the subject-matter 
of an mdependent statistical science. It is not easy to see why 
this daim should be admitted. There is no reason either of 
convenience or logic why the use of a certein scientific method 
^uld be held to have created a science in one department of 
inqu^, while in others the said method is regarded merely as 
an aid in invest^tion carried on under the superintendence 
of a science alr^y in existence. It is impossible to get ovtsc 
the. fad that in meteorology, medicine and other physical 
sciences statistical inquiries are plainly and obviously examples 
of the employment of a method, like microscopy, spectrum 
ana^is, or the use of the telescope. Why should the fact of 
their employment in sociology be considered as authorizing 
the dassification of the phenomena thus dealt with to form a 
newscienee?. 

. The most effective argument put forward by the advocates 
of thiS'View is theiassertion that statistics are merely a conve¬ 
nient aid to invdtigation in the majority of sciences, but are the 
sole method of inquiry in the case of sociology. W»en, indeed, 
it u tested by lefoenoe to i^e important cUus of social facts 
which are named economic, it becomes obvious that the argu¬ 
ment bre^s down. Econombs.is a branch—the-only scientific¬ 
ally organized bmncb--of sociology, and statistics are largely 
us^ in it, but no one, so far as we are aware, has proposed to call 
economics a department of statistical science. 

. Although, however, the above considerations forbid the 
acceptance of the continental opinion that the study of man in 
the social state is identical with statistics, it must be admitted 
that without statistics the nature of human society could never 
becottw known. For society is an aggregate, or rather a congeries 
of aggregates. Not only that, but the individuals composing 
these af^regates are not in juxtaposition, artd vriiat is, from the 
soqolqgical point of view, the same aggregate or organ of the 
“ body politic ” unot always composed of &e same individuals. 
CcnuflKlu^ of social forru is maintained concurrently with the 
tileintmEtwsive changes in the collocation and identity of the 
partides composing tire forttu A " uation ” is really changed, 
aoifar‘as,the individuals composing it are ooncemed, every 
moment of, tmte by the -i^ieiation of tin laws of popukrtion. 
But the aatian, considered sociologically, remains the aame 
in qpitatd ti)l|,itlpw charme in At partides ccmiposit^ 
as a^iuriaii lbeirigi uconstofflred tobie the same person year by 

S attbough ywiPjlby year the,partides, fonuing his or her 
sure eemstantte destroy^ and fresh partides sufasti' 
n^iQf cowwu«iimMgy between the Ufe or a buman.beiiig 
•od tlala|fb of a buiaaB-iliPwumty must not be pressed too lstt. 
lodaid^ m several mpectSi irnman commiutitiea iione reeariy 


resemble some of the lower tams of animal life than the more 
highly organized forms of aninuil existence. There are organ¬ 
isms wh«% are fissiparous, and when cut in two form two fresh 
independent organisms, so diffused is the vitality of the original 
OTgemism; and the same phenomenon may be observed in regard 
to human communities. ' 

Now the only means whereby the grouping of the individuals 
forming a social organism can be ascertained, and the changes 
in the groups 3ieaT by year observed, is the statistical method. 
Accordmgly the correct view seems to be that it is the function 
of ^ method to moke perceptible facts regarding the cupsti- 
tution of society on which sccioiogy is to base rts condusions. It 
is not claimed, or ought not to be claimed, that statistical inves¬ 
tigation can supply Uu whole of the facts a knowledge of which 
will enable sociologists to form a correct theory of the social life 
of man. The statistisol method is essentially a mathematical 
procedure, attempting to give a quantitative expression to 
certain facts; and the resolution of differences of quality into 
differences of quantity has not yet been effected, even in chemical 
sdcnce. In sociological sdence the importance of differences 
of quality is enormous, and the effect of these differences on 
the conclusions to be drawn from figures is sometimes neglected, 
or insufficiently recognized, even by men of unquestionable 
ability and good faith. The majority of politicians, social 
“ reformers ” and amateur handlers of statistics generally are in 
the habit of drawing the condusions that seem good to them 
from such figures as they may obtain, merely by treating as 
homogeneous quantities whidi are heterogeneous, and as com¬ 
parable quantities which are nut comparable. Even to the 
conscientious and intelligent inquirer the difficulty of avoiding 
mistakes in using statistics prepared by other persons is very 
great. There are usually “pit-falls” even m the simplest 
statistical statement, the position and nature of which are known 
only to the persons who have actually handled what may be 
called the “ raw-material ” of the statistics in question; arid in 
regard to complex statistical statements the “ outsi^r ” cannot 
be too careful to ascertain from those who compiled them as 
far as possible what are the points requiring duddation. 

The Statistical Method .—^This method is a scientific procedure 
(i) whereby certain phenomena of aggregation not perceptible 
to the senses are rendered perceptible to the intellect, and (z) 
fumishmg rules for the correct petlonnance of the quantitative 
observation of these phenomena The class of phenomena of 
aggregation referred to includes only such phenomena as are 
too large to be perceptible to the senses. It does not, eg. 
include such phenomena as are the subject-matter of micro¬ 
scopy. Things which are s'ery large are often quite as difficult 
to ^rceive as those which are very small. A familiar example 
of this is the difficulty which b sometimes experienced in findmg 
the large names, as of countries or provinces, on a map. Of 
course, the terms “ large,” “ too la^,” “ small ” and " too 
small ” must be used with great caution, and with a dear com¬ 
prehension on the part of the person using them of the standard 
of measurement implied by the terms in each particular caste. 
A careful study of the first few pages of De Morn’s Differentia 
and Integral Cedadus .w 31 materially assist the stu^t of statis¬ 
tics in. attaining a grasp of the principles on which standards 
of measurement should be formed. It is mot necessary that 
he should become acquainted with the cakulus itself, or evem 
possess anything more than on elementary, knowledge of mathe- 
matkel science, but it k essential that be Should be fully eon- 
sdous of the fact that “large” and ’'small” quantities can 
only be so designated with propriety by reference to a conamoii 
standard. It is ako necessary tiraf he should be acquainted 
with the theory of protebiKty. asi applied to statistical investi¬ 
gations, the nm of which is weh set forth by illxA.lt. hkiwley 
SB Faetill. of hk work, alreadir referfed to, and by other wii^. 
Vahiahle' instruction on thk tedbnical, sul^ect cam be obtwned 
from monographs IVgfapar F. Y. Er^srorth, Frofesaor 1 ^ ' 
Pearson, & John VenVi'Mr Udnay Yule and raamy otbey 
eontributors to the Ttmnsewtiotu le /.itittf Xayal , ,th» 

Jomui of, tiw /f«)Hdi>SiMuffasl.iSsaw^, the 
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i^’Qttarteily Journal a} Betmomiesj and'similar publications in 
diffetent countries. 

Sowctt uiHtnee Statistia mo The tenn "statistics" 

in the . concrete sense means syetematic arrangements ei figures 
representuig " primary .statistical quantities." A primary statis¬ 
tical qvnntity x» a number obtained from numbers representing 
phenomena, with a view to enable an observer to perceive a certain 
other phenomenon related to the former as whole to parts. They 
represent either a phenomenon of existence at a given point of time 
or a ^enomenon of accretion during a ^ven period. As examples 
may be mentioned the number of deaths in a ^ven district during a 
avou timo, the number of pounds sterling received by thelxindon & 
Nortti Western railway during a given time, and the number 
of " inches of tain " that fell at Greenwich during a given time. 
Other examples are the number of tons of pig-iron lying in a par¬ 
ticular store at a given date, the number of persons residing (the 
term " residing " to be specially defined) in a given territory at a 
given date, and the number of pounds sterling representing the 
" private deposits " of the Bank of England at a given date. 

jPrimory statisHcal quantUies are the result of labours carried 
on either (A) by governments or (B) by individuals or public or 
private corporations. 

A. Government Statistics.—t. A vast mass of statistical material 
of more or less value comes into existence automatically in modem 
states in consequence of the ordinary administrative routine of 
departments. To this class belong the highly important statistical 
intormation published in England by the registrar-general, the 
returns of pauperism issued by the loc^ government board, the 
reports of inspectors of prisons, factories, schools, and those of 
sanitary inspectors, as well as the reports of the commissioners of 
the customs, and the annual statements of trade and navigation 
prepared by the same ofiicials. There are also the various returns 
compiled and issued by the board of trade, which is the body moat 
nearly resembling the statistical bureaus with which moat foreign 
governments are furnished. Most of the government departments 
publish some statistics for which they are solely responsible as 
regards both matter and form, and they are very jealous of their 
right to do so, a fact which is to some extent detnmontal to that 
uniformity as to dates and periods wliich should be the ideal of a 
well-arganized system of statistics. Finally may be mentioned the 
very importut sot of statistical quantities known as the budget, 
and the statistics prepared and published by the commissioners of 
inland revenue, by the post office, and by the national debt com¬ 
missioners. All these sets of primary statistical quantities arise 
out of the ordinary work of deportments of the public service. 
Mmy of them have been in existence, in some form or other, ever 
since a settled government existed in the country. There are 
records of customs receipts at Imndon and other x>ort8 of the time 
of Edward III., covering a period of many years, which leave 
nothing to be detirod in point of precision and luutomuty. It may be 
added that many of these sets of figures are obtained in much the 
same form by .ail civilized governments, and that it is often possible 
to compare the figures relating to difici^t oountiies and thus obtain 
evidence as to the sociological phenomena of each, but in regard to 
others there are difierences which make comparison difficult. 

a. Besides being responsible for the issue of what may be called 
administration statatus, all governments are in the habit of 
ordering from timo to time special inquiries into special subjects 
of snterest, either to obtain additional information needful for 
administrative purposes, or, in countries possessed of representative. 
institntfons, to supply statistiee asked for by parliaments .or eon- 
gresses. It is not necessary to refer particularly to this class of 
statistical information, exc^t in the case of the census. This is 
an inquiry of such great importance that it may be regarded as one 
of the regular administrative duties of governments, thou^ as the 
census it only taken once in a series of years it must be mentioned 
under the head of occasional or spccU inquiries undertaken by 
governments. In the United Kin^om the work is done by ttit 
registrais-general who are in office when the period for taking the 
census comes round. On the Continent the work is carried out 
by the statistical bureaus of each countcy—exorot France, where 
it ia under the supervision of tbe .ministor of the interien. The 
new regttlati^ as to income-tax a s sees m ent and the new Imd 
taxes wiU/furnish the Igovanuaent with nuwb fresh iafonnation 
as to .incomes; and ue eeflsns of > production ordered in the 
session of igoy and already carried out as regards a mumhsr of 
trades will also bsi useful. . t 

B. The .ptimaiy statistical quantities for which , iadividuala or. 
oorporation we t es pc msi ble may be divided into three oategories; 

I. Among thone.trbteh-4te eompiled.ln obedisuBe^fio thehnr of 
thedandcaraithieiaicoosmts.iiBnishM by munitipal ooiporatiens, by 
the Bapttlet England, by saUway, .gB% fwater, banking, insurance 
and otiwcipu^oampaniesmakipg.returns.to the ;boaiid.«f trade, 
by.trades.sniMtts, land by other bodiee which are obliged to make 
ratunaa to the!rngistrar of'friendly societies. Tha. information 
thoe obtahiod is pubiiehed in foU by dhn depnrtmentt reoeh^ it, 
andit.sdso innrislwd. hy the ownpanins fhemed'yes to tfaelE pro- 

prietersorfmembeta.'' .'.r.. . 

. a; tAn ^snoOnoos mam: of statistical' biformatioa ia ifnraithad 


voluntarily by public oonpanisa in the reports rmd aaeaunts 


may be classed the figures furnished'by ' _ 

tions> some of them of great importmloe, such as Lloyd'bj the 
London Stock Exchange, the British Iron Trade Association, the 
London Com Exchange, the Institute of Bankers, the Institute 
of Actuaries, and other such bodies too numerous to mention. 

3. There are cases in which individuals have devoted themsdves 
with more cw less success to obtaining original statistics on epedal 
points. The greet work done by Messrs Behm and Wagner' In 
arriving at an approximate estimate of the population of'the earth 
does not belong to thiscaiegory, though its lesnite are reEdly prirnary 
statistical quantities. Many of these results have not been airi-ved 
at by a direct process of enumeration at all, but by'Ingenious 
processes of inference. It need hardly be said that ft is not edsy 
tor individuals to obtain the materials for any primary , statisticsl 
quantity of importance, but it has been done in eome eases 'with: 
success. The investigations of Mr Charles IBooth toto labour'and 
wages questions, carried out with care over many years, are* a' 
remarkable example of this. ':' 

Operations Performei on Primary Statistical Quantities, —Only' 
a brief description of matters connected with the technique Of‘the 
statistical method can be given in this article. In order to fond 
statistics properly so callorl the primary statistioM quantities musf 
be formed into tables, and in the fesnmation of these tables lies the 
art of the statistioiam. It is not a very difficult art when the 
principles ndating to it'have been properly grasped, 'but tiioBe<who 
are unfamiliar with the subject are a;^ to uaderraw the difficulty 
of correctly practising it. 

Simple Tables. —The first thing to bo done in the eou stru c flb n 
of a table is to form a clear idea of what the table is to Shbw,^and 
to express that idea in accurate language. This is a matter SmMi 
is often neglected, and it is a source of much waste time and 
occasionally of misapprehension to those who have to study tin 
figures thus presented. No table ou^t to be considered comtdeto 
without a "beading " accurately describing its contents, and It is 
frequently necessary that such headings should be rattier ifoitg: > U 
has been said that “ you can prove anythuK by statistics." This 
statement is, of course, absurd, taken absoiutely, but, IQre most 
assertions which are widehr believed, ft has a gi^ of truth in it. 
If tills popular saying mn '' you can prove tuiything by tables with 
^ovenly and amMgnous headings," it mi^t M aasentro to withont 
hesitation. The false " statistioM " facts which Obtain a hoM of 
the public mind may often be traced to some widely ciiculatod 
table, to which, either from ettfpidiiy or carelessness, an erroneous 
or inaoenra-te " heading " has been affixed. 

A Statistical table in its simplest form consists of " primaries ” 
representing phenomena of the same Olass, but exfstlng at different 
points of time, or coming into existence during different portions 
of time. This is all that is essentiti to a table, thou^ other thinn' 
are usually added to it as an aid to its Comprehension. A tame 
stating the number of persona residing in each county of Etogland 
on a given day Of a given yCar, and also, in another column, the 
corresponding numben for the same counties on the corresponding 
day Of the tenth yCkr subsequently, would be a simj^e tahU^^ 
statement of the general facto reg^ing the total populatidn'of' 
those counties supplied by two suito^-ve censuses. Vwious 
figures might, however, be added to it which would greatly add to 
its clearness. There mi^t be columns ‘ showing the increase or 
decrease for each County and for the whole kingdom during thO 
ten years, and another mumn showing Whit proportion, expressed 
in percentages, these increases or decreases bote to the figures for 
the earlier of the two yeaza. Then there might be two colqffinB 
Showing what piuportions;' also expressed as percentages, the 
figures for each County bore in each year to' the figures iM ite 
whole kingdom. The nine-oolumn table thus reswting wound 
still be simple, all tba-figures being' merely explicit asamfons Of- 
facto whibh are oontofned impBeitly in the original primaries;'' ' 

Completi Tofilss.—Sumxtse now we have another taUe piUristl^ 
similar in form to the sent, and also relating to (he 'eotnrriw m 
Bngfond, but giving tha somber of houses existing is eadi.of'them 
at toe same two dates. A combination of toe two wotdfd form a 
caomlex table, and an apoUcation of toe proeessM ef arrihmetie 
would,'naka emdant aiBuniber of fresh facts, all ot .whito'Vtonld be' 
imnlled in tiiaitable, bot wriutd not be obviois tb'aKwt'people until 
ex^leitiyatsftod. . . 1. 

The teelmfoal woricof'the statlstklan ooaristalargtiy inbperatiou 
of wbioh toe pteoBSiat Just referred to an types, 

iVoporiimu.— The moei usual and toe best mode of extsusite 
toe proportion hone b^ one statistical quantity to aaotiwr fii iio 
statoit asapauesfaga, ’ In emne cases another msthodfo'Wdeptefb' 
vic.lhat«f Mkttiiatoe etoportion in toe>foMiii'‘ ^ iB ao'iMim. 
Tbit method'Is g^natwy ai bad one, and It* ate bhO^ be 
couraMd aa inato as’postiltie, the cliief reason lieflurWilt iba 
Chaai^ portfoa cd this Und of pnmortfoeal figarebefimM^gnsrick 
or leaefawantiyi and oot dliaet^, as the iffiettMiH^^MMieilte 
Increases or diminishes. " ;o vi.Ri.i' 

' .■riforegsei tiAwingee’-sar mnans are .far! ietaMitfoat"''‘ p l i ni6e e> • 
dMM'.>inoi‘'d«n>.daSiaa,d(h» ^euMni»(M' WBi»>-'Vel^im^-‘ fifif 
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arithmetical mean ia the earn of all the membere forming the series 
of figures under conmderation divided by their number, without 
refers^ to their wiight or relative importance among themselves. 
A wei^ted mean is the sum of suw figures divided by their 
number, wiUi due allowance made for their wei^t. An example 
wilt make this clear, and the simplest example is taken from a 
class of statistical quantities of a peculiar kind, viz. prioe&, Ihe 
price of a given article is the approximate mathematics expression 
of the ratm, in terms of money, at which exchanges of the article 
for money were actually made at or about a given hour on a given 
day. A qwtation of tiico such as appears in a daily price Imt is, 
if tUtn has been mu<m fluctuation, oidy a very rough guide to the 
actual rates of exchange that have been the basis of the successive 
bargains making up the day’s business. But lot us suppose that 
the closing price each day may be accepted as a fair representative 
of the day’s transactions, and let us further suppose that we desire 
to obtain the averago price for thirty days. Now, the sum of the 
prices in question divided by thirty would be the arithmetical 
mqam, and its weak point would bo that it made no allowance for 
ihe fact that the business done on some days is much larger than 
that done on others; in other words, it treats them as being all of 
equal weight. Kow if, aa is actually the case in some markets, 
we have a duly account of the total quantities sold we can weight 
the members acourateljr, and can then obtain their weighted mean. 
There are cases in which the careless use of arithmetical moans 
mWeads the student of the social organism seriously. It is often 
comparatively easy to obtain arithmetical means, but difficult to 
obtain weighted means. Inferences based on the former class 
of average ihould be subjected to the most rigid investigation. 

There are many methods of weighting averages; for descriptions 
of these statistical processes the reader must be referred to the works 
on the technique of statistics. In ch. v. of Mr 'Bowley’s volume 
the tubjeot la dealt with in a manner suitable for students. 

Before dosing this short aurvey of the very important subject of 
averages or means, it is needful to discuss bnefly the nature of the 
phenomena which they may safely be regarded as indicating, when 
they have been properly obtained. Given a weighted moan of a 
series numbers rmening to no matter what phenomenon, it is 
obvious that the value of &e mean as a tyfie of the whole series will 
depend entirely on the extent of divergence from it of the members of 
the series as a body. If we are told that there are in a certain district 
1000 men. and that their average height is 5 ft. 6 in., and are told 
nothing further about them, we can make various hjrpotheses 
as to ue structure of this body from the point of view of huigdit. 
It is possible that they may consist of a rather large number of 
men about 6 ft. high> and a great many about 5 ft. 5 in. Or the 
proportions of relatively tall and short men may be reversed, that 
IB, there may be a rather largo number of men about y ft. 4 in., 
and a moderate number of men about 5 ft. 11 in. It is also possible 
that there may be very few men whose height is exactly 5 it. 8 in., 
and that tiie bulk of we whole body consists of two large groups— 
one of giants and the other of dwarfs. Lastly, it is possible that 
S it. 8 m. may really give a fair idea of the height of the majority 
of the men, which it would do if (say) 660 of them were within an 
inch of that height, either by excess or deficiency, while of the re¬ 
mainder one hau were ail above 5 ft. 9 in. and ihe other half all 
below 5 ft. 7 ^ This latter enpposition would most lilmly be 
found to be approximately correct if the men belonged to a mce 
whose average height was 5 ft. 8 in., and if they had been collected 
by chance. The extent of the divergence of tiie items composing 
an average from the average itself may be accurately measured 
and exprmsed in percentages of the average, the algebraic signs -|- 
and — being employed to indicate the direction of the variation 
from the mean. An average may, therefore, advantageously bo 
supplomentsd : (i) by a figure showing what proportion of the 
members from which it is derived differs from the average by a 
relatively amall quantity, and (2) by figures showing the maximum 
and ininimum deviations from the average. ’The moaning of the 
term ’’ relativriy small" must be considered independently in each 
investigation. Fuller remarks on averages will be found in the 
works mentioned at the conclusion of this article. 

Frists.—Reference has already been made to the peculiar class 
of ata^tical quantities known as prices. Prices in their widest 
sense include all figures expressing ratios of eaohange. In modern 
•qcio^ the terms of exchange are always expressed in money, and 
tiw a/tmiot which money is exchangM are: (i) concrete entities 
with physical attributes, such as iron or wheat; (z) immediate 
tighto, as thoM given by initeiest-beaiing aaeimtiet of all kinds, 
by biUs of exchange, by rwway or steamship contracts to carry 
eitto passengers or goods, and by bargains relative to the foreign 
(3} eontingeat rights, such^as those implied in policies 
of imniance. AJff thm rates of exchange belong to the same 
****|vy> whether they are fixed wiihia certain limts by law, as 
U|ue^pasa;0l railway chamqs, or are left to b« determined by the 
^ tiie BMChet." AU these oases of price may , con- 
ecMnw come withM ishe operation of the statisticalmethod, but 
thaoafr matter oonaseiad with price iriiidi .it fa necessary to refer 
to bene is the theory of the i'hAmt number. 

•Vomfera—Tha.needjforithese became-ermepicuous daring 
the ungeMgatioat TottiMk-Nawanoh and Othcce into; the gNteml 


cyclical movements of the prices of commodities, and to constraet 
a good system of these may be said to be one of the highest techliiosl 
aims of the statistical method. In comparing the prices of different 
years it was so6n observed that, though whole groups of articles 
moved upwards or downwards simnltoneously, -they did not idl 
move in the same proportion, and that there were nearly always 
cases in which isolated articles or groups of articles moved in the 
opposite direction to the majority of articles. The problem pre¬ 
sented to statisticians therefore was, and is, to devise a statistical 
expression of the general movement of prices, in whidi all prices 
should bo adequately represented. The first rough approximation 
to the desired result was attained by aitting down the percentages 
representing the movementa, with their proper algeWaic signs 
before them, and adding them together algebraically. The total 
with its proper sign was then divided by fee number of articles, 
and the quotient represented fee movement in fee prices of fee 
whole body of articles during fee period under consideration. It 
was soon seen, however, that this procedure was fatally defective, 
inasmuch as it treated all prices as 01 equal weight. Cotton weighed 
no more than pimento, and iron no more than umbrellas. Accord¬ 
ingly an Improvement was made in the procedure, first by giving 
the prices of several different articles into which cotton, iron 
other important commodities entered, and only one price each in 
the case of fee minor articles, and secondly by fixing on the price 
of some one article leposonting iron or cotton, and multiplying 
it by some number selected with the view of assigning to these 
articles their proper weights relatively to each other and to the 
rest. The objection to bofe these plans is the some—that the 
numbers attached to the various articles or groups of articles 
are purely arbitrary; and attempts ba-ve been made to obtain 
what may bo called'rtofurri index numbers, the most successful 
so fax being that of Sir Robert Gifien, whose index numbers were 
obtained from the declared values of the imports or exports into 
or from the United Kingdom of the articles whose prices are dtelt 
-with. In fee case of bofe imports and exports Sir Robert worked 
out fee proportion borne by the value of each article to the total 
value for a series of years. Deducting fee “ unenumerated " 
articles, a series of numbers was thus obtained which could be used 
as the moans of wei^ting the prices of fee articles in an investiga¬ 
tion of a movement of prices. This procedure is no doubt sus¬ 
ceptible of further improvement like its predecessors. The index 
numbers prepared and pnblisbea every month by the Economist, 
and by Mr Augustus Sauerbeck, which are wei^ted, arc of great 
value; owing to the frequency of their appearance they make it 
possible to watch the tendency of prices closely. 

Tht Desirability of Increased Uniformity in Statistics. —One of the 
most serious difficulties in connexion with statistical investigations 
is the variety of the modes in which primaries of the same order 
are obtained, as regards dates and periods. This is a matter of 
which all persons who have occasion to use statistics an made 
painfully aware from time to time. Some attempts have lately 
been made to introduce more harmony into fee official statistics 
of the United Kingdom, and many years wo a committee df fee 
treasury sat to inquire into the matter. ’lie committee received 
a good deal of evidence, and presented a report, from which, how¬ 
ever, certain members of fee committee dissented, preferring to 
oxjinss their views separately. ’The evidence will be tound very 
interesting by all who wish to obtain an insight into the genesis 
of the official statistics of fee country. 

Tfe International InstiMe of Statistics. —The absence of uni¬ 
formity in statistics which is f^ in England is not so marked in 
foreign countries, where the jxinciple of centralization in arrange¬ 
ments of a political character is more powerful. In several con¬ 
tinental countries and in fee United States there are Statistical 
bureaus with definite duties to perform. In fee United Kingdom, 
as already remarked, fee nearest approafe to a central statisticai 
office is the commercial and statistical department of the board of 
trade, on which the work of fnrnishing such statistics as are not 
definitely recognized as within the province of some other state 
department usually falls. Various attenq^ have been made 
to introd-uoe more uniformity into the statistics of all countries. 
It was -wife feis object that statistical congresses have mot from 
time to time since 1853. - An endeavour was made at the congress 
held in 1876 at Budapest to arrange for fee publication of a system 
of itttemational statistics, each statistical bureau undertaking a 
special branch of the snbj^. The. okpetiment was, however, 
foredoomed to be only a vety partial suocess, first besaoM all 
countries were not then and are not yet fonaished wiib centtal 
ttatistloal officea, .and -secondly because fee work which fell on 
the offices in existence could only <be -performed slowiy, as the 
ordinary businese of the offices neeessaray left- them little leisure for 
extra work. In 18B5,. at the jubilee of -the London jStatiatical 
Society; -a number of embient statistical offiriale fromalinsiiltS'Of 
fee werid except Germany were present, «nd the epnoctumty was 
taken to organize an intamatfonal -institute of statietios Iwife a 
view to lemedijiing.the defocto already asoertaiiied to exist in the 
arrangements matSs by the -eongreieesi The only obstacle to eemr- 
ing a proper repieieDtatioa to all cpuntrlei waaifee-abiencO <of 
any German delegatei, none of fee official headi af'-tha German 
etatietkal effioa bring wBowed to attend—appaliantfy on phl i tical 
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Since tben aisurancss of a satisiactoiy Iciod have been 
given to tiie German government that their ecrvantg would be in 
no way committed to any comae die^rproved by that government 
if they gave their assistance to the institute, from the formation 
of whwh it is hoped that much advantage may result. For in¬ 
formation as to the constitution and objects of the institute refe¬ 
rence may be made to a paper by the late Dr F. X. von Neumaim- 
Spallart in vol. i. (1886) of the BuUtiin de I'intHtui inimtcUitmU 
it stoHiHgue (Rome. 1886). Meetings of the institute have Ireen 
hdd annually ever since its formation in variotis cities of the world. 

LiTSRATtr«Bi—£. Haschkc, Vorhsungen ilber mathimttisckt 
StaUstik {die Lehre von den stalislischen Masttakltn) (Leipzig and 
Berlin, 190O); Maurice Block, TraiU th.'origue et pvatiqm de statistigve 
(Ftfis,. 18781; Luigi Bodio, Delia Statisiica net tuoi lapporti toll' 
eoonomia politiea. Sec. (Mihin, 1869); Arthur L. Bowley, Elements 
of Statistics (London, 1901 ); J. Conrad, “ Statistik," Grundriss sum 
Studieren ier potitischen Oekonomie, vierier Teil; (end ed., Jena. 
190s) Ipierter Tetl) ; Elderton (W. Palin and Ettel M.), Primer of 
Statistics (l.ondon, 191a); F. Faure, EUments de statisHgue (Paris, 
1906); A. Gabaglio, Storia e teoria della statisiica (hClan, 1880); 
Max Hausholcr, Lehr- und Handbuch der Statistif' (end ed., Vienna, 
1882); K. Knies, Die StatitHh als selbstSndige Wissenschap (Cassel, 
1850); A. Liesse, La Statistigue (Paris, 190.';); R. Mayo-Smith, 
Science of Statistics (1^3); G. von Mayr, Die Gesetsmdssigkeii im 
Gesellschapsleben (Munich, 1877), abridged translation in Journ. 
Roy. Stat. Soc. (S^>c. 1883); idem, Statistik und Gesellschapslehre, 
pt. i. and li. (Freiburg, 1897); A. Meitzen, Cesckichte, Theorie und 
Technik der Statistik (2nd ed., Stuttgart and Berlin, X903); A. 
Quetelot, various works, but especially that entitled Sur I'homme et 
le diotloppemmt de sts facuitis, ou Essai de physique sociale (Paris, 
1837); and Letters on Ott Theory of Probemlity, idem, Lettres i 
s.a.r. le due rtgnant de Saxe-Coottrg et Gotha sur la thiorie dee 
probabiltUs (Bruss Is, 1846); A. C. P. Sohaffle, Bars und Leben des 
soctalen Kbrpers (Thbingen, 1881), especially pt, ii. pp. 463 seq,, 
and pt. iv. pp. 493 sqq.; Herbert Spencer, Principles of Sociology 
(London, 1877). especially pt. ii. p. 465 seq.; A. Wagner, article 
"Statistik,” in Bnntschli-feater's StaatswSrIerbuch, vol. x.; H. 
Westergaard. Die Grundsiige der Ttuorie der Statistik (Jena, 1890). 

(W. Ho.) 

STATIUS, PUBLIUS PAPIMIUS (c. a.d. 45-96), Latin poet, 
was bom at Naples. He was, to a great extent, devoted by 
birtti and training to the profession of a poet. The Statii were 
of Graeco-Campanian ongm, and were of gentle extraction, 
though impoverished, and the family records were not without 
political distinctions. The poet’s father taught with marked 
success at Naples and Rome, and from boyhood to aw he proved 
himself a champion m the poetic tournaments whiem formed an 
important part of the amusements of the early empire. The 
yoimger Statius declares that his father was in his time equal 
to any literary task, whether in prose or verse. Probably 
the poet inherited a modest competence and was not under tl» 
necessity of begging his bread from wealthy patrons. He cer¬ 
tainly wrote poems to order (as SUmte, i. 1, 2, ii. 7, and iii. 4), 
but there is no indication that the material return for them was 
infportant to him, in spite of an allusion m Juvenal’s seventh 
satire. Of events in the life of Statius we know littie. FVom 
his boyhood he was victorious in poetic contests—many times 
at his native city Naples, thrice at Alba, where he received file 
golden crown from the hand of the emperor Dopiitian. But 
at the great Capitoiine conurtition (probably on its third cele¬ 
bration in 94 A.D.) Statius failed to win the coveted diaplet of 
oak leaves. No doubt the extraordinary popularity <A his 
Tkehais had led him to regard himself as the supreme poet of 
the a^, and when he could not sustab this reputatipn in the 
face of rivals from all pam of the empire he accepted the judws’ 
verdifA as a sign that his day was past, and retired to Na;m, 
the home of hS ancestors and rf bis own ypuhg years. We still 
possess pistil he addressed to his wife on this occasion {SHo. 
mi5). Then are hints in this ppeni which natutaily lead to the 
sunnisc (ha|t Statius was suffering^ from a loss of t(i«( einperor’s 
favour; Ke inay Jiavfe felt that a word from DotnilSan wohM 
have won fot'lrai the Ctivied garlknd, and thkt thp vrord ou^t 
tohaveheetigiyito. Tnthe'prefaceiolMokiv.offheStlroeth^ 
is inantiqn M (dettactors who hated oat poet's st^, and these | 
may have Sticc^ded ih iiidiiring a hew fasnioh lh jimtif^ atcouit., 
Sudi,BB.eclipse, it happened, roust haye cut Statpjw to the! 

heart. appisstn to have wished tiioroughly the.rsSle i 
eonrt-poet. Ihe statement sodietinieS' made llust the elder; 
‘Statius the io^etor's teidrCr, and had reedyed roai^; 


favours from him, so that the son inherited a debt of gratitude, 
seems to have no solid foundation. Statius lauds the emp^c, 
not to discharge a debt, but rather to create an (blig^tion. 
His tiattery is as far removed from the gentle propitiatory*tone 
of (Quintilian as it is from the coarse and crawling humiliation 
of Martial. It is in the large extravagant style a nature in 
itself healthy and generous, which has accepted the theme and 
left scruples behind. In one of his prefatory epistles Statius 
declares that he never allowed any work of bis to go forth 
without invoking the godhead of the divine emperor. Statius 
had taken the full measure of Domitian's gross taste, and, 
presenting him with the rodomontade which he loved, puts 
conscience and sincerity out of view, lest some uneasy twinge 
should mar his master’s enjoyment. But in one poem,_ that in 
which the poet pays his due for an invitation to the imperial 
table, we have sincerity enough. Statius clearly feels all thfc 
raptures he expresses. He longs fw the power of him who fold 
the tale of Dido’s banquet, and for the voice of him who sang 
the feast of Alcinous, that he may give forth utterance wortiiy 
of the lofty theme. The poet seemed, he says, to dine wiA 
great Jove himself and to receive nectar from Ganyinede the cup¬ 
bearer ([an odious reference to the imperial favourite Earinus). 
All his life hitherto has been barren and profitiess. Now only 
has he begun to live in truth. The palace struck on the poet’s 
fancy like the very ball of heaven; nay, Jove himself marvi^ at 
its beauty, but is glad that the emperar should possess .such an 
earthly habitation; he will thus feel less desire to seek his 
destined abode among tlie immortals in the skies. Yet even so 
gorgeous a palace is all too mean for his greatness and too small 
for his vast presence. ” But it is bimseU, himself, that my eagw 
eye has alone time to scan. He is like a resting Mars or ^cchus 
or Alcidcs.” Martial too swore that, were Jove and Donritian 
both to invite him to dinner for the same day, he would prefer 
to dine with the greater potentate on the earth. Martin and 
Statius were no doubt supreme among the 'imperial flatteras< 
Each was the other’s only serious’rival. It is therefore not 
surprising that neither should breathe the other’s nme. Even 
if we could by any stretch excuse the bearing of Statius toiyards 
Domitian, he could never be forgiven the poem entitled “ The 
Hair of Flavius Earinus,” Domitian’s Ganymede (S*Z». iii. 4), 
a poem than which it would be hard to find a more repulsive 
example of real poetical talent defiled for personal ends. Every¬ 
thing points to the conclusion that Statius did not survive Im 
emperor—that he died, b fact, a short time after leaving Rome 
to settie b Naples. Apart from the emperor wd his minions, 
the friendships of Statius with men of hig^ station seem to. have 
been maintained on fairly equal terms. He was clearly the 
poet of society m his day as wdl as the poet of the court. 


As poet, Statius unquestionably tiiines in many respects when 
compared with most other post-Auguatans. He was born with 
exceptional talent, and his poetic expression is, with all its faults, 
richer on the whole and less forced, more buoyant and more fetioi- 
tous, than is to be found generally in the Silver Age Cf Latin poetry, 
Statius is at his best in hu occasional verses, the SiliHse, which 
have a character of their own, and in thtir best parts a charm of 
thtir own. The title was poper to verses of ta3W wotionanship. 
oq everyday themes. Statius pided himself on his powers of 
improvisation; and he seems to have been quite equal to the feat, 
wmch Horace describes, ot dictating two hundred lines b hn lunr 
while standing en one leg. The iumrovisatore was m'Ugh honour 
among the later Greeks, as Cicero's speech for the poet Axchisa 
indicates; and the poetic contests common in the early empire did 
much to stimulate ability Oi the kind. Itb'to dieir veloci^ that 
the.poenu owe them Comparative fTeshnese and freedom, along With 
their ioOM texture and their bequOtity. There are tilm3^two 
poems, divided into five boMcs, each with W dedicatory ^istie. 
Of nearly four thousand lines which the books zxmtain, more than 
fiVe-sixths are hexameters. Four of the tiisoes (containing about 
430 'lines) are wntien in the hendeOasyuiatde metre, the '*idny 
metre of Catiulmi,'" ana thcN in one Aleaio and one Sappfalc lode. 
The tubjisctll' ot the Sitoae are very various. Fim peaian 'are 
devoted to flattery of the emperor and his iavourtteoj'Wt<of these 
enongh hbi'ib«ady been Said. '^'We lametitatlons.iM'deaths, 

-to survivors. >Stsitut esem* tO' hnvetAiM a spseia: 

tss of his prodntetions; tmd eertniaty’, '-nhftwithnand- 
ive and eonventional employment. (a><petty mytbo- 
], wtfh othm'afieetatlont, hn eoowM'aoinBof ptbdt 
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•oeh as only come from the true poet. There are oftentimes traits of 
an almost modem domesticity in these verses, and Statins, the child¬ 
less, has hero and there touched on the charm of childhood in lines 
for a parallel to which, among the ancients, we must go, strange to 
say, to his rival Martial. C&e of the tpicedia, that on Priscilla 
the wife of Abascantus, Domitian's freedman (M'fv. v, i), is full of 
interest for the picture it presents of the official activity of a high 
officer of state. Another group of the Siivas give pictureeque 
descriptions of the villas and gardens of the poet’s friends. In 
these we have a more vivid representation than elsewhere of the 
surroundings amid which the pandees of the early empire lived 
when they took up their abode in the country. It was of these 
pieces that Niebuhr thought when he said that the poems of Statius 
are charming to read in Italy. They exhibit, better even than 
Pliny’s well-known letters, the passion of the rich Roman for so 
constracting his country house that light, air, sun and leafage 
should subserve his luxury to the utmost, while scope was left 
for disjdaying oU the resources of art which his wealth enabled 
him to command. As to the rest (rf the Stives, the congratu¬ 
latory addresses to friends are graceful but commonplace, nor do 
the jocose pleees call for special mention here. In the ” Kalendae 
decembres ’’ we have a striking description of the gifts and amuse¬ 
ments provided ^ the emperor for the Roman population on the 
occasion of the &tumalia. In his attempt at an ^thalamium 
(Silv. 1 . s) Statius is forced and unhappy. But the birthday ode 
in Lucan s honour (Silv. ii. 7) has, Aong with the accustomed 
exaggeration, many powerful lines, and shows high appreciation 
of preceding Latin pmts. Some phrases, such as " the untaught 
muse of high-souled Ennius" and ’’ the lofty passion of sage 
Lucretius,” are familiar words with all scholars. The ode ends 
with a great picture of Incan’s spirit rising Ater death on winn of 
fame to regions whither only powerful souls can ascend, scornfully 
sniveling earth and smiling at the tomb, or reclining in Elysium 
and u^ng a noble strain to the Pompeys and the Catos and A 1 
the " I%arsalian host,” or with proud tread exploring Tartarus 
and listening to the wailings of the nilty, and gasing at Nero, 
pale with agony as his mother’s evening torch glitters before his 
eyes. It is singular to observe how thoroughly Nero had been 
struck out of the imperial succession as recognized at court, so that 
the ” bald Nero ” took no umbrage when his flatterer-in-chief 
profanely dealt with his predecessor’s name. 

The epic poems of Statius are less interesting because cast in a 
commoner mould, but they deserve study in many respects. Tliey 
are the product of long elaboration. The Tkebam, which the poet 
says took twelve years to compose, is in twelve books, and has 
for its theme the old “ tale of Thebes *’—^the deadly strife of the 
Theban brothers. There is also preserved a fragment of an Ackitttis, 
consisting of one book and part of another. In the weary length 
of these epics there are many flowers of pathos and many little 
finished gem-pictures, but the trammelB of tradition, the fashionable 
taste and the nkrrow bars of education check contfaiually the poet’s 
flight. Not merely were the materials for his epics prescribed to 
him by rigid custom, but also to a great oxtent the method by which 
they were to be treated. All ho could do was to sound the old 
notes with a distinctive timbre of his own. The gods must needs 
Wage their wonted epic strife, and the men, their puppets, must 
dance at their nod; there must needs be heavenly messengers, 
piMents, dreams, miracles, single combats, similes, Homeric and 
VirgUlan achoes, and all the othOT paraphernalia of t^ conventional 
epic. But Statius treats his subjects with a boldness and freedom 
which contrast pleasingly with the timid traditionalism of Silius 
Itilicus and the stifi scholasticism of Valerius Flaccus. The voca¬ 
bulary of Statiue is conspicuously rich, and he shows audacity, 
often successful, in the use of words and metaphors. At the same 
time he esnied certain literary tricks to an aggravating pitch, in 
particular the excessive use of Aliteration, and the misuse 01 mytho¬ 
logical aUusiafi. 'The most wril-known persons and places are 
described by epithets or periphrases derived from some very remote 
connexion with mythology, so that many passages are as dark as 
Hsnudhus. ‘The Thebaii is badly constructed. The actiem of the 
epic is hindered and stopped by enormous episodes, one of which 
ws one-sixth of the poem. Nor had Statius a firm giaap or clear 
ioMgiaation of character. So trying are the late ancient epics to 
a taodem reader that he who has read any one of the three— 
Statiw, Silius and Valerius Flaccus (Lacan stands apart)—^will 
with dUBculty be persnaded to enter on the other two. Yet, if he 
honestlylinadstliemAl, he can hardly fall to rank Statius the lughest 
of the three by a whole sphere. 

'The editio flrineefa of the epics is dated Z470, of the Silvae 147s. 
Notable edithMS smoe have been those of Bernartins (Antwen 
1395), Oionoviu and Barth frfifis). Recant texts are the 

feubner (the A«Mien and TAs&istf dorpl^btmann, the; Silvae by 
Baehmis) and that contained iq; Corfms 

•fMMtanm lafinerimi moA of thf g« iiit i| iBjy,ttsxts by Klotz (1899), 
and VoUmer (1898), the last. srithrte emihuiatoiy coiqmeiita^. 
AiBoag editioasoi n(irtieM!OilH»tivs's4Nem.that A the Silvae by 
lertmU. MarUMNL-felhH «f Beterheiise in Cambridge .{1,738), 
deserves ■spe^<tiittw> ffi iMlc>"A translatiott of the Silvae withwtro- 
duction anMietet was imblWhad tqr D. A. Slater in 3908 (Oxfio^ 
Library oTTnuialations). A critical edition of l 3 ie thebM had 


Achilleie was begun by O. Mtiller (1870) Due not completed. ’Ttai 
'eondition of the text of the Silvae u one of the most onrions fsots 
in the history of ancient literature. Poggio discovered a MS. at 
St Gallen and brought it into Italy. This MS. has dinppeared, 
but from it are derived all our existing MSS., exc^ one of the birth¬ 
day ode to Lucan, now at Florence, and of the loth century. 
Politiaa collated Poggio’s MS. with the editio prineeps, and the 
collation has come down to us, and is the princh>al basis of the text. 
The MSS. of the epics are numerous, as was to be expected from their 
great popularity in the middle ages, to which Dante is witness 
(see xxi., where an interview with the shade of Statins is 
described at some length). (J. S. ^) 

STATU’FE, a law made by the " sovwdgn power" in the State 
(see Act of Parliament). It forms a part of the lex seripta, 
or written law, which by English legal authorities is used solely 
for statutory law, a sense mu^ narrower than it bore in Roman 
law. To make a statute the concurrence of the Crown and the 
three estates of the realm is necessary. Thus a so-ealed statute 
of 5 Ric. II. c. 5, directed against the Lollards, was afterwards 
repudiated by the Commons as passed without their assent. 
The validity of a statute was indeed at times claimed for ordi¬ 
nances such as that just mentioned, not framed in accordance 
with constitutional rule, and was actually g^ven to royal pro¬ 
clamations by 31 Hen. VIII. c. 8 (1539). But this act was 
repealed by i Edw. VI. c. le, and since that time nothing but 
a statute has possessed the force of a statute, unless indeed cer¬ 
tain rules or orders depending ultimately for their sanction upon 
a statute may be said to have sudi force. Examples of what 
may be called indirect legislation of this kind are orders in 
council (see Privy CouNat), bjf-laws made under the powers 
of the Public Health Acts, Municipal Corporation Acts and other 
acts, and rules of court such as those made under the powers 
of the Judicature Acts and acts of sederunt of the Court of 
Session. 

The list of English statutes as at present existing begins with 
the Statute of Merton 1235.* Many of the earlier statutes are 
known by the names of the places at which they were passed, 
e.g. the Statutes of Merton, Marlbridge, Gloucester, Westminster, 
or by their initial words, e.g. Quia Empores, Cireumspecte Agatis. 
The earliest existing statute roll is 6 Edw. I. (the Statute of Glou¬ 
cester). After 4 Hen. VII. the statute roll ceased to be made 
up, and enrolments in chancery (first made in 1485) take its 
place. Some of the acts prior to the Statute of Gloucester are 
of questionable authority, but have gained recognition by a 
kind of prescription. 

All statutes wwe originally public, irresp^ive of their subject- 
matter. The division into public and private dates from the 
reign of Richard III. At present statutes are of four kinds, 
public general acts, public local and personal acts, private acts 
printed b^ the king’s printers and private acts not so printed. The 
division mto pubuc general and public locA and personal rests 
upon a resolution of both Houses of Parliament in 1798. In 1815 
a resolution was passed in accordance with which private acts 
are printed, with the exception of name, estate, naturalization 
and divorce acts. The last two are now practicaUy superseded 
by the provisions of the Divorce Act 1S57 (exc^t as to Ireland 
and India), and the Natura&ation Act 1870. Since 1815 if 
has been usual to refer to public general acts by Arabic numerals, 
e.g. 3 Edw. VII. c. 21, public local and personal acts by small 
Roman numerals, eg- 3 Edw. \T 1 . c. xxi. Each act is strictly 
but a chapter of the legislation of the session, which u regarded 
as oomposing.a single act divided.into clmtvs for cony^oice, 
the chf^ters them^Y^ being also called acts. The citation of 
previous acts is provided for by 13 & 14 Viet. & 21, s. 3. It is 
now usual for each chapter or act to contain a ^ort title by 
which it may be cited, e‘g. the Elementary Education Act 1879. 
The Short Titles Act 189a ci;eate^ short titia tor numerous 
sicgle acts and groups of acjts^And since then it has been Usual 
tq cits acts and groups by tnor short jtilles—whrte poS^ble-- 

> Ruflhead's edltiOa bf tts Matutes begins vrith the-Ma^ Carta 
of tees. But iU the Sevitei Statmt that teraa of Mttna Ctfta 
wbieh IS now law appeaatas a statute ^ the year,1297.. < It istctt)n 
known ae CotiAmt^ xarfamm, aa 4 ie a recital .and coofitmatiM 
by ^ward L of the chief provieioiu df Jbhn'e 'ch'i 5 i<*r ' 
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wther t 4 «m by the year of the reign. 8 & 9 Viet. c. 113, a. 3, 
makes evidence the king’s peiin^ers’ copies of private and io<^ 
and personal acts. A private act not printed by the idng’s 
printers is proved by an examined copy of the pariuunent roll. 

A miblic act binds all subjects of the realm, and need not be 
pleaded (except where the law bom motives of policy specially 
provides for pleading certain acts, as in the defences of not 
guilty by .statute, ^e Statute of Frauds and the Statute of 
Limitations). A private act must graerally be pleaded, and 
does not as a rule bind strangers to its provisions. Formerly 
an<act took effect from the first day of the session in whidi it 
was passed. The hardship caused by this technical rule has 
been obviated by 33 Gko. III. c. 13, by which a i act takes effect 
from the day on which it receive the royal assent, where no other 
date is named. This has been held to mean the beginning of the 
day, so as to govern all matters occurring on that day. An 
act Mnnot in the strict theory of English law become obsolete 
by disuse. Nothing sh^ of repeal can limit its opomtion. The 
law has, however, been interpreted in many cases with somewhat 
less rigour. In the case of a prosecution for blasphemy in 1883 
(ff. v. Ramsay) Lord Coleridge said, “ though the principles of 
law remain unchanged, yet (and it is one of the advantages 
of the common law) their application is to be changed with the 
changing circumstances of the times.” * This would be applica- 
able as much to the interpretation of statutes as to other parts 
of the common law. The title, preamble and marginal notes 
are strictly no part of a statute, though they may at times aid 
its interpretation. 

Besides the fourfold division above mentioned, statutes are 
often classed according to their subject-matter, as perpetual 
and temporary, penal and beneficial, imperative and directory, 
enabling and disabling. Temporary acts are those which expire 
at a date fixed in the act itself. Thus the Army Act is passed 
annually and contmues for a year; the Ballot Act 187s expired 
at the end of 1880, and the Regulation of Railways Act 1873 
at the end of five years. By means of these temporary acts 
experimental legislation is rendered possible in many cases 
where the success of a new departure in legislation is doubtful. 
In every session an Expirii^ Laws Continuance Act is passed 
for the purpose of continuing (generally for a year) a consider- 
ible number of these temporary acts. By 48 Geo. III. c. 106 a 
continuing act is to take effect from the date of the expiration 
of a temporary act, where a bill for continuing the temporary act 
is in parliament, even though it be not actually passed before 
the date of the expiration. Penal acts are those which impose 
a new disability; beneficial, those which confer a new favour. 
An imperative statute (often native or prohibitory in its 
terms) mokes a certain act or omission absolutely necessary, 
and subjects a contravention of its provisions to a penalty. A 
directory statute (generaBy affinnative in its terms) recom¬ 
mends a certain act or omission, but imposes no penalty on non- 
observance of its provisions. To determine whether an act is 
imperative or directory the act itself must be looked at, and 
mai^ nice questions have arben on the application of tiie nde 
ei law to a particular case. Enabling statutes are those wludr 
enlarge the common kw, while' disabling statutes restrict it. 
This division is to aome extent coincident vritii tiiat into bene- 
firial and penaL Declaratory statutes, or those simply in 
affirmance of thebennmon law, were at one period not uncommon, 
bat they are now practically unknown. The Treason Act 1331 
is an example of such a statute. Statutes are sometimes pasted 
in order to overrule specific decisions of' the courts. Exaunpiet 
are the Factors Act 1877, the TerritorW Waters Jurisdiction 
Act 1878, the Married Women's Property Act 18^3, tii» TTade 
Disputes Act 1906. ' . 1 , 

' The''construction or 'fnterpretatfdn of 'statute depends partly ! 
on the eoram(fii’lawjpartiy''o& statute.'' The SnUn ivlet of'tte 
ecMaten )aw,'as'gaimted ften the beat'antUMtiet/are time: 


(i) Statutes are to be construed, not according to their mere letter, 
but ftccordii^; to the intent and object with which they wem srade. 
(s) The relation of the statute to tire common law is to be considered. 
In. tire words of the resedotion of the Court of Exchequer in 
east, 3 Coke's Rep. 7, the points for consideration are: (a) 'What 
was the eomraoa law before the making of the act ? (b) 'What was 
the mischief and defect against which the common law did not 
provide! (e) What lem^y the parliament hath resolved and 
appointed te cure the disease of the Commonwealth ? (d) The true 
reason of the remedy." (3) Ben^cial or remedial states are to 
be liberally, penal more strictly, construed. (4) Other statutes 
in pari maitrta are to be taken into consideration. (5) A statute 
wiudi treats of persons inferior rank cannot by general words 
be extended to those of superior rank. (6) A statute does not Idnd 
the Crown, unless it be named therein. (7) 'Where the provision 
of a statute is general, everything necessary to make such provision 
efieotual is implied. (8) A latiu statute repeals an earlier, as. far 
as the two are repugnant, but if they may stand togetto tiSieal 
will not be presumed^ (9) There is a presumption against circKion 
of new or ousting of existing jurisdictions, gainst hnpairii^ oUiga- 
tions, against retiospwtive efiect, against violation of intsmafitm^ 
law, against monopolies, and in general against what is inconvenient 
or unreasonable. (10) If a statute inflicts a penal^ the penalty 
implies a prohibition of the act or omission for which the penalty 
is imposed. Whether the remedy given by statute is the only one 
depends on the word s of the particular act In some cases an action 
or an indictment will lie; in others the statutory remedy, generally 
summary, takes the placo of the common law remedy, m some 
instances the courts have construed the imposition of a penalty 
as operating not to invalidate a contract but to create a tw upon 
noD'CompUwce with the terms of the statute. The Interpretation 
Act 1889 provides an authentic interpretation for numeroua words 
and phrases of frequent occurrence in statutes. In addition .to 
these general provisions most statutes contain an interpretation 
clause or inionmetation clauses dealing with special words or phrases. 
A very detailed example is s: 74X of tha Merchant Shqiping Act 
1894. 

The earlier acts are generally simple in character and language, 
and comp^tively few m number. At present the number passed 
every session is enormous; in the session of 1906 it was $8 general 
and ai2 local and personal acts, the former beii^ under the average. 
Without going as far as to concede with an eminent legal author^ 
tliat of such legislation three-fourths is unnecessary and the other 
fourth mischievous, it may be admitted that the immense library 
of the statutes would be but a trackless desert without trustwocthy 
guides. Revision of the statutes was evidently regarded by the 
legislature as desirable as early as 1563 (see the preamble to 3 Elia. 


Both Coke and Bacon were employed for some time on a commission 
for revision. In 1861 was pas^ the first of a long series of Statute 
l.aw Revision Acta The most important action, however, was 
the nomination of a revision comnuttee by Lord Ctumcelior Cairns 
in 186S, the practical result of which has bm the issue of an edition 
of the Sevisti StatuUs in eighteen volumes, bringing the revision 
of statute law down to 1886. This edition is of conrse subject to 
the disadvantage that it becomes less accurate every year os netr 
legislatioa appeals. A Ckrvnalopeai Tabit and Index or tbs SUdntos 
which ore stlu law is pubUshed oom time to time by the coancil of 
law reporting. 

The chief editions of the Brititii statutes are the Statutss of lit 
Realm printed by the king's printers, Rufihead's and the fine fehe 
edition issued from i8to to 18x4 in pursuance of an address from 
the House of Commons to George III. 

AuTBoainss.—The safest authority is of course the Bniud 
StatuUs, Chita's collection of Stdiutis of Practical UtilUy is a 
useful compilation. Among the eaifier works on statute law may 
be metitioiMd the leadingB and commeataiies on statutes Iw great 
lawyers, auch as the second volume of Coke's InetiMet, Btgon> 
Reading on ttu Statuie of Vst^ Barrington’s Observations on'fht mart 
ancieni StaMss from Magna Carla to mat Joe. I. e. xj (sth ed., 17^, 
and the Introdnctkm to Blackstone's Commadatiu. Amo^tiie 
later ymlm iae the treatises of Dwairis. (and ed., iflaSjandSir F. B. 
Maxwell (3rd ed., 1995) and Hardcasue (3rd ed., iMx), On the 
intenirotation of statutes, see Lord Rainbotongh, The Machine 
of Foriianwntorr LeeUla^ (1881); Sir C. F. Bbert, Ltgielalive 
Methods imd'Forme U901); Sir H. Thiing, Practical Ltg{stttwn, er 
Iht Composition and timgnagt of Aols of ParUamont {tgioh), 

SeoOand, 

The statutes of tiie SoottlSh pariiainent before t]>e union dtserkd 
from the EngUtit statutss in two important resets). they'Mtia 
passed by tin .eteatea of tbs kjnstiom sitting togmher 


■' The Sjottish p txl i a m wi t irwB a* ekity date distiuM^nd its 


Anditote. 
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at the Scottish parliament may in certain cases cease to be blading 
by detiuetnde. " To bring an act of parliament like those we are 
dealing with " (».«, ■Hie Sabbath Profanation Acts) " Into what is 
OEdled in Scots law the condition of desuetude, it must be shown ^at 
the ofieBce prohibited is not only practised without b^g checked 
but is no longer oonsidered or demt with in this country as an ofience 
against law ” (Lord Justice General Inglis in Buie's case, j Conper's 
Rep. ^g^). Acts of the imperial parliament passed since the nnion 
extend in gmeral to Scotland, unless that country be excluded from 
their operation by express terms or necessary implication. Scottish 
acte ate cited thus, 1678, c. 10. The best edition is that issued by 
order of the Treasury, 1844-1875. An edition of the revised statutes 
has been facilitated by the rep^ of obsolete statutes by the Statute 
liBw Revision (Scotlud) Act 1906. 

Ireland, 

Originally the lord deputy appears to have held parliaments at 
his optioiL and their acts were tiie only statutory law which applied 
to Ireland, except as far as judicial decisions had from motives of 
policy extended to that country the obligation of English statutes. 
In 1495 the act of the Irish paniament known as Poynings’ Ijiw or 
the Statute of Drogheda enacted that all statutes lately made in 
England be deemed good and effectual in Ireland. This was con¬ 
strued to mean that all statutes made in England prior to the 18 
Hen. VII. were valid in Ireland, but none of later date were to have 
any operation unless Ireland were specially named therein or unless 
adopted by the Irish parliament (as was done, for instance, 1 ^ 
Yelverton's Act, 21 te 22 Goo. III. c. 48 (I.). Another article of 
Poynings' Iaw secured an initiatir’e of legislation to the English 
privy counril, the Irish parliament having simply a power of aocep 
tance or rejection of proposed legislation. The power of the parlia¬ 
ment of Great Britain to make laws to bind the people of Ireland 
was declared by 6 Geo. 1 . c. 5. This act and the article of Poynings' 
Law were lopoaled in 1782, and the short-lived indqoendence of the 
parliment of Ireland was recognized by 25 Geo. iH. c. 28. The 
application of acts passed since the union is the same as in fte case 
o: Scotland. Divorce acts are still p^sed for Ireland (see Divorce). 
Irish acts are cited thus, 26 Geo. III. c. 15 ( 1 .) or (Ir.j. The best 
edition is that issued in twenty volumes pursuant to an order of the 
earl of Halifax, lord-lieutenant in 1762. A volume of revised 
statutes was published in 1885. The earliest that is still law is 
one of 2459. 

British Colonies and Dependencies. 

Acts of the imperial parliament do not extend to the Isle of Man, 
the Channel Islands or the colonies, unless they are specially named 
therein. By the Colonial X,aws Validity Act 1865 (" the chiter 
of colonial legislative independence "} any colonial law repugnant 
to the provisions of any act of parliament extending to t^ colony 
is vokf to Hie extent of such ^ugnancy, and no colonial law is 
to be void by repugnancy to the law of England unless it be repug¬ 
nant to such an act of parliament. For colonies without representa¬ 
tive legislature the Crown usually legislate, subject to the consent 
of parliament in particular cases. Examples oi imperial legislation 
for the colonie in general are the Colonial Stock Act 1877 and 
the Colonial tourts of Admiralty Act 1890. For imperial acts deal¬ 
ing with particular colomes may be cited the British North America 
Act 1867 amd the'Commonwoalth of Australia Constitution Act 1900. 
A colony is dchnod ior the purposes of imperial legislation by 
to Interpretation i^t 1889. a. 18. In many of the ooionies, os 
in Canada, the constitutionality of an act of the colonial legislature 
is, as in the United Stotos, a matter tor the determination of the 
local court or oi the judicial conunittse of the privy council on 
appeah 


United States. 

^ Bjt the constitutions of many states English statute law, as 
h emsted at the time of the separation from England, and as 
far as it is applicable, has been adopted as part of the law of the 
states. The United States and the state are not bound by an 
act of Coi^ess or a state law unless spedaily nuned. The 
tt&tes le^siate for themselves within the limits of their owu 
constitution and that of the United States. Here appears the 
strilahKdifiorence between the binding force of a statute of the 
Umted-IfKibgdom and an aet passed by Congress or a state 
, legislature. In the United Kmgdom parliament is supreme; 
in the Umted i^tes im is only of authority if it is in accor- 
dam with fte constitution. The courts may declare an act 


Void if h coh 


ne the constitution of the United States or of 


a .s1ate,s^,thlt jjractically the feipreoie Court of tiie United 
Stiito ia'^e l i teniB t p legislative authority. The restrictions 
'U|K)h^lC^|islAtioh’coutaini^ in the constitutimi of the Uhited 
jainst'ti^susp^sioti bf tlminit of Imbew 




attainder or ex post faete the imposition of; dotation (n: 


other direct tax, unless in accordance with a previous artide of 
tiie constitution, or of a tax or duty on exports, the preference 
of the ports of one state over those of another, the drawing of 
money from the treasury except by appropriations made by 
lasy, and the grant of a title of nobility. The amended consti¬ 
tution contains further limitations, e.g. the taking of private 
proper^ for pubUc use without just compensation, and the 
ebni^g of the right of citizens on account of race, odour or 
previous condition of servitude. State legislation is limited 
by a 10: “ No state shall . . . moke anything but gold and 
sdvo- coin a tender m payment of debts, pass any bill of attain* 
der, «c post facie law, or law impairing the obligation of contracts, 
or grant any title of nobility.” The section further forbids 
impositkm of duties on imports or exports or any duty of 
tonn^e without consent of Congress. State constitutions often 
contain further restrictions; among tlie more usual are pro¬ 
visions ^ipt laws with a retrospective operation, or impairing 
the obligation of contracts, or dealing with more than one 
subject to be expressed in the title. The time when a statute 
is to take effect after its passing is often fixed by state constitu¬ 
tions. The statutes of the United States were revised under 
the powers of an act of Congress passed in 1874 (sess. i. c. 333), 
and the volume of Revised Statutes was issued in 1875. 'There 
was a second edition in 1878 and several supplements have 
appeared since that date. Many of the states have also issued 
revised editions of their statutes. The rules of construction are 
in general agreement with those adopted in England. In some 
states the referendum has been introduced in certain cases. 

Conlinental European Countries. 

In most European countries there is a code, to existence of which 
makes to system of legislation hardly comparable to ours. The 
assent of two chambers and of the momirch, or president, is generally 
necessary. Greece is an exception; it is the only state in Europe 
with one chamber. 

International Law. 

The term " statute " is used by international jurists and civilians 
mosUy on the continent of Euro^ to denote the whole body of the 
municipal law of the state. In this sense statutes are either real, 
personal or mixed. A real statute is that part of to law which 
deals directly with property, wheUier movstble or immovable. A 
personal statute has tor its object a person, and deals with questions 
of status, such as marriage, legitimacy or infancy. A mixed statute 
affects both property and person, or, according to some authorities, 
it deals with acts and obligations. Personal statutes are of universal 
validity; real statutes have no extra-territorial authority. The 
determination of the class under which a particular law ought to 
fall is one of |;rest difhcalty, and one in which there is often a conflict 
of legal opimon. On the whole the division appears to have created 
more difficulties than it has solved, and It is rejected by Savigny as 
unsatislactory. 

See Sto^, Conflict of Laws, ^ 12-16; Fhillimore, JniemaHondl 
Late, voh iv. ch. xvi.; Fillet, Prineipes de droit international privi, 
chs. xi. and xii. (J. W.) 


STATUTE IffiROHANT and STATUTE STABLE, two old 

forms of security, long obsolete in En^ish practice, though refer¬ 
ences to them st^ occur in some modem statutes. Tiw former 
security was first created by the Statute of Acton Burnell (1283) 
and amplified by the Statute of Merchants (1285) —whence 
its name—and tte latter ^ an act of 1353, whidi provided that 
in every staple (t.2. public martVthe seal of the staple should 
be sufficient vabdity for a bond of record artoowledged and 
witnessed before the mayor of the stapk. They were originally 
permitted tmly among traders, for the benefit'of commerce, 
but afterwards extended by an act of Henry Vin. (1532) to 
all objects, whether traders or not. The creditor either 
form of security was aUowed to seize the goods and hold the lan^ 
of a defaultii^ debtof until satbfaction of his debt. While 
he held the lands he was termed tenant by statute merchant 
or by statute staple. In suidition to the loss of his goods, and 
lands the debtor was liable to be unprjgoued. Stariite merchant, 


owu)g xo me summary mettioa ot entorc^ payment;, was some¬ 
times: known os " peel^. judgmatt.’: were repealed 

the Statute Law Revision Act 1663. 

BTAUIITOE, Sra MMINIE THOMAS, Bast. 
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fc(Bliatoti (1737-1801), first baronet, diplomatist and Orientadist, 
and in 1792 accon^anied his iathar,_ who had been appointeo 
secretary to Lord JHacartney’s mission to China, to w Ftu* 
East. He acquired a good knowledge of Chinese, and in 1798 
was appointed a writer in the East India Company’s factory at 
Canton, and subsequently its chief. In 1805 he translated a 
work of Dr George Pearson into Chinese, thereby mtroducing 
vaccination into China. In 1816 he proceeded as second com¬ 
missioner on a special mission to Pekin with Lord Amherst 
and Sir Henpr Hlis. Between 1818 and 1852 he was M.P. for 
several English constituencies, finally for Portsmouth. He was 
a member of the East India Committee, and in 1823, in con¬ 
junction with Henry Thomas Colebroke, founded the Royal 
Asiatic Society. He died on the loth of August 1859. 

His publications include translations of Ta Tsing leu he, being 
the Fundamental Laws of China (1810), tlie first Chinese book trans¬ 
lated into English, and of the Hortative of the Chinese Lmhassy to 
the Khan of the Tourgouth Tartars (1821); Miscellaneous Notices 
Relating to China and our ComnurcitU Intercourse with that Country 
(1822); Notes of Proceedings and Occurrences during the British 
Embassy to Peking (1824); Observations on our Chinese Commerce 
(1850). For the Hakluyt Society he edited Gonzalez do Mendoza's 
History of the i^eat and Mighty Kingdom of China. 


STADHTOH, HOWARD (1810-1874), English Shakespearian 
scholar and writer on chess, supposed to have been a natural 
son of Frederic Howard, gth earl of CarEsle, was bom in 
i8io.' He is said to have studied at Oxford, but if so, he never 
matriculated. Settling in London he soon spent the small 
fortune left him under his father’s will and began to make his 
living by journalism. He gave much of his attention to the 
study of the English dramatists of the Elizabethan age. As a 
Shakespearian commentator he showed the qualities of acute¬ 
ness and caution which made him excel in chess. He possessed, 
moreover, a thorough mastery of the literature of the period, 
shown in his papers in the Athenaeum on “ UnsuspectM Cor¬ 
ruptions of Shakespeare’s text,” begun in October 1872. Tkse 
formed part of the materials which he intended to utilize m a 
proposed edition of Shakespeare which never became an accom¬ 
plished fact. In 1864 he publish^ a facsimile of the Shakespeare 
folio of 1623, and a facsimile edition of Much Ado about Nothieig, 
photoUthographed from the quarto of 1600. He died in Lon- I 
don on the 22nd of June 1874. Staunton’s services to chess 
literature were very great, and the ^ime in England owes much 
of its later popularity to him, while for thirty years he vras 
the best player in Etiglandj perhaps in the world. For his 
important works on the subjert see Chess. 

STADHTON, an independent city and the county-seat of 
Augusta county, Virginia, U.S.A., about 135 m. N.W, of; 
Richmond. Pop. (1890), 6973; (1900), 7289, of whom *828 
were negroes and 149 foreign-bom. Staunton is served by 
the Chesapeake & Cftiio and the Baltimore & Ohio railways. 
It lies between the Alleghany Mountains and the Blue Ridge, 
on a plateau about 1380 ft. above sea-level, in a fertile farming 
country with good pasture on the hillsides. In Staunton are a 
county court-house, the Western State hospital for the insane 
(1828), the Virginia school for the deaf and the bUnd (1839), 
the King’s Daughters’ hospital (1895), Dunsmore business 
collq^e, Staunton niilitary academy, the Mary Baldwin iemi- 
nary, formerly Augusta female senunary (founded in 184*^ 
and Stuart Hall ffor girls), which was founded in 1843, was 
incorporated, in 1^5, and was reincorporated in 1907 ui^er its 
present neanein' honour of Mrs J. E. lB.Btuart, wife of the Gon- 
• federate Cavii^ leader, who Was its principal ftoitt r879-:i898. 
One mile east of Staunton is a U.S. Hatloi^ ihiHtary cemetery 
with graves of 753 Union soldiers killed at Port Republic, Cross 
KeyS':imd iPiede^ts «ad west of the cityi.is’AvCcnf^emtc 
cemetery with a memorial monument,:^ The mtmieipality owns 
the waterworics, the electric-lighting plant and the opera 
bouse. An interesting feature cd the city gotvenunent 'is. the 
amfdoyment of abusineSB vmanager (eteoted . annually) by the 
city courieilX whose, dtstiesare in gen^ similarito those Of the 
ibarihaB inanagerirf alarge corporation-rtf.gji^e buys the city’s 
' 'ifiipplies and hra general supCrvisitm o vet tte oty iihpm vetments. 


The first settlement m this: vicinity was on Leads Creek, about 
a m. east of the city, in 1731; A county court-house was btuthere 
in 1745, and the name Staunton, in honour of . the wife of & 
Wilham Gooch (then lieutenant-govemor), whose maiden flame 
was Staunton, was used in 1748-1749, W Staunton was. not 
incorporated as a town until 1761. It was chartered as a dty 
in .1870, and then became a municipali^ independent of tlx 
county. The corporate limits al the ci^ ware lextended in 
1905,. and, as its population thus became more than lofioo, 
Staunton was mode a city of the first class. 

STAUROLITl^ a min^ consisting of basic ahinunium and 
f«Tous iron silicate with the formula HFeAlgSigOn. 
material b, however, usually very impure, the cry^h enebsing 
sometimes as much as 30 or 40 % of quartz and other minerals 
as well as carbonaceous matter. Crystals are orthorhomiric 
and have the form of six-sided prisms. Interpenetrating; onicf- 
form twinned crystals are very common and characterbtic;.tbey 
were early known as pierres de eroix or lapis crudfer, and thie 
name staurolitey given by J. C. Delamdtherie in 1792, has 
the same meaning (Greek, trravpis, a cross, and XfSee, a Stone). 
In fig. 1 the twin-plane is (032) and the two prisms intercross 



Twinned Crystals of StauioUte,. 

at an angle of 91® 22'j in fig. a the twin-plane b (2327 and the 
prbms intercross at nearly 60®. The mineral b translucent 
to opaque and dork reddish-brown in mlour; it thus has a 
certain resemblance to garnet, and on this account has been called 
grenatite. Waterwom pebi^ of material sufiBcicntly 'tttin.s- 
parent for cutting as gem-stones are occasionally found in the 
diamantiierous sands of Brazil. The hardness b 7 i and tiie 
Bpedfic gravity 3*75. Stauredite is a characterbtic mineral of 
crystfdline schbts, and it b also a product of contacbmetai- 
morphism. Large twinned cr}rstals with rough snxfMxs nre 
found in nucB-echist in Brittany and at several (daces in the 
United States, e.g. in Fannin coontyy Geor^ Untwinned 
crystab, transhcent and of a rich brovai colour (gtenatft*), 
are abundant in the silvery white paragonite-schbt of Monte 
Campione, St Gothaid. (L. J. K) 

STAVANOER, a seaport of Korway, capital of Stavangerwmr 
(county), on the west coast in 59® N. (that of the Orkn^ Islimds 
and northern Labrador). Bop. (19^), 30,541. It lies on the 
south side of the Bukken Fjord, and has a pidnitesquahatbow 
welt sheltered by blands. The town » one of the oldest in 
Norway, founded in the 8th or 91th century, but the. pMsent 
town b modem, though narrow, winding streets and wooden 
het^ give it an antique appearance- It became the seat of 
a bislmptic in the 13th centu^. Though the bbhopb see was 
removed to Chiistialband in 1685, the Romanesque catlxMl 
cbuich of 8t Svi/itbuii, founded the Enslfsh bi^op,Re 14 ^^ 
in the end of the iith centiuy, and rebuutsiter being bur^ 
down'in 1272, remainsy and, negcttotheOathedralol Trondl^ein, 
b die most mtsiesti^ stone diuifch i# Notww, ^ 
c«n^l»hited pulpk of carved 7i^d(rt^). The dldtiwjjqli&l 
palaoe fof Kra^gaaird ia now: a Latin s^ooh Thet^ase a 
theatre, an mteresth^ museum of luitiquitis^nKtn^ history 
and ait; sad h picti^bqtte parit (BJergsted)-' ;Tb«f'iBidqstri« 
of ita enviSops (S^ranae^ 4 ».),a|^,;^twptfq! 3 (S, 

iniduding factories for preserved foods,,wowl^lWfftWi8t 
bthe, Mime from seawm, tuulidoinestfe.a»ntnuiditie8-..>'The 
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are iinportani-*«for herring, mackerel, eprate, cod, 
salmon, lobsters smd anchovies. On Rennes Island in -to 
fjord, over agiunst’tiie town, there is a Cteviot sheep-breeding 
fwm under government auspices. The imports cotuiist prin¬ 
cipally of coal, salt, gram and flom> groceries, toctiles, wood, 
and mineral oils. The most important export is fish, otiier 
items being seaweed^ marble, preserved foods, butter and 
margarine nnd infusorial earth. 

Stavanger is the first port of call for northward-bound pas¬ 
senger steamers from Hull and Newcastle, and has regular services 
fcoBi: all the Norw^[ian coast town.s, from Hamburg, <£c. A rail¬ 
way runs south along the wild and desolate coast of Jaederen, 
one of the few low and unprotected shores in Norway, the scene 
of many wrecks. Stavanger commands a consideralfie tourist 
traffic. It is the starting-point of a favourite tour, embracing 
the 'fine valley ef the Sand River, the great Lake Suldal and 
the Bratlanibdid. The Lyse Fjord, a branch of the Bukto 
Fjord, is a fine narrow inlet enclosed by precipitous mountains, 
Stavanger is the birthplace of Kjelland the novelist (1849). 

STAVEIiEY, a town in the north-western parliamentary 
division of Derbyshire, England, la m. S.E. of Sheffield, on the 
Midlmid. and the Great Central railways. Pop. (1901), 11,420. 
It lies in the valley of the Rothcr, in a populous industrial 
district, devoted chiefly to the working of coal and iron; while 
there are manufactures of iron goods and brushes in the town. 
The shurch of St Jolm the Baptist is Early English, with much 
Perpendicular and modern alteration; it contains a number 
of inte resti ng early monuments. 

8 TAVELOT, an ancient town of Belgium, in the south-east 
of the province of Li^e. Pop. (1904), 5037. Here Charles 
Martel gained a signal victory over Neustria in 719. A monas¬ 
tery had bean established there half a century earlier by St 
Remacle, bishop of Tongres, The prince-abbot of Stavelot 
exercised secular authority over many towns in the Amblive and 
Warche valley.s, including Malm6dy (now in Prussia), and had 
a seat in the old German Diet, _ In 1815 the Treaty of yienna 
broke up the Stavelot principality, giving half to Prussia and 
Imlf'-to the Netherlands. Only the tower of the old Benedic¬ 
tine nWiey remains, and the shrine of & Remade is preserved 
in tin parish churdi. 

8 f AVSOFOI^ a government of northern Caucasia, Russia, 
hOviog on area of 36,493 sq. m. and bounded by the govem- 
mflnt of Astrakhan and the territory of the Don Comacks 
on the N., by Kuban on the W. and by Terek on the S. and E. 
Itioocopies &e eastern part of the brood steppes which stretch 
away north from the foot of the main chain of the Caucasus. 
The w«tem part of the government is diversified by a broad 
undulating swelling, 1500 to 2000 ft. above sea-ievel; in the 
southern part thil swelling, and principally in Terek, there is 
a'group of sixteen mountains; the ^htau, 3800 to 4600 it. in 
hei^ti which are considered by H. Abidi to be a porphyritic 
upheaval ait the point of intersection of the two predonunant 
Geographical lines in the Caucasus (south-west to north-east 
and,.aoath-«ast . to north-west). Noi^ward and eastward of 
thesbheights are extensive steppes, aoo to 400 ft. above tlu sea, 
having gentle slopes both to the north (to the depression of 
th»l£myii!h)and .to the east^towards the low, arid shores of the 
Caepian littoml). 


SlavriMol U chiefly 'drained hy tiie Kuiaa and its tributaries 
(Kaiamyk and BniVDla), iti 'basis being the most fertile part of 
Uipgsnwpnpmt, butithe evaporationjs s<weat that the Kuma never 
naqSM ,Caspiut except ih spring. “Bre Manych is not so much 
a river aFa-wnes of lakes, occupying a dimressfcm which formeriy 
woS'a cctfseoring channel between' the Black Sea and the Caspian. 
TiM channeli tM two dopes, riie eastecn aonetimee disohaiaing 
its aeastywateM^piy into the Kuma, while op the western slope 
the elangated Imms which fid up the depressipn drain into the, Don, 
rtachlnj it honMw only during spring.* Two YegoHyks (Great 
httd Mlddfe), the KMans, and'the Chogia '^tempora^ wibniaries 
•fsheManiralidtaih^timwestecnpBrtiifStaiTiopol. Onthewhoie, 
ktelilsa mroitriet^ qpd.in the eastern.aU]^ water it supplied 
‘ ■ Wns. , BesidM the lakes of the Manva hepresrion, there 


Fnnaner salt ia|Mi along the 
I'MHytraots. "J'"" , , ■ 

' i;ia inalMd'ilqriiapid changes.of tenpsntnce. 


The 


dry east winds are sometimes very violent In the spring and ear)|r 
summer, blowing the seeds out of the fields, and even destroying 
In a few days all existing vegetation. In July nnd August they 
continnb for several weeks In succesrion, and ohobe the air with dust. 
The average tempecatures at the town of Stavropol (altitude 2030 ftt) 
are much lower than one might expect in that latitude; that for 
the year is 4.7* Fahr., that for January 24 °, and that lor August 68'. 
■The rainfall at the sameplace is 28 -2 in., but'Otber partsOf the govern - 
ment are much worae off in this respect, the yearly rainfall being only 
II to 21 } in. 

There is a great tack of forests, which axe found only near ths 
town of Stavropol and alongside of the main rivers. In the prairies 
tamarisks and the dwarf almond tree arc the orrlyarboreal vegetation. 
Altogether, except in the hilly parts of the government, the flora 
and fauna dlfiec to a great extent from tbo fioia and fauna of otlrer 
parts of the Caucasus, Both resemble, on the one lia nd , those of 
Central Asia in such features as the presence, among mammals and 
birds, of the antelope Saiga latarica, L., the steppe fox Vulpes 
corsac, Pallas, and the lark Mtlanoeoryfha Martca, Pallas, and 
among plants of, firstly Tamarix PaUastt, Static! caspia and Stipa 
Itssingiana (all charaotertotic of the arid prairies beyond the Ur^s), 
and secondly of species of Salspla, SMicornia. Suada. Artemisia, 
Koehia and CamiAtorosma, all charactra-istic of the salt stOTpes of 
Asia; on the other hand, both flora and fauna have many features 
in common with the prairies of south Kussia. 

As regards geology, the whole of the goveinmeot is covered with 
Tertiary and post-Tertiary deposits. Lower Miocene, Middle- 
Mediterranean deposits, and Sarmatian clays, limestones and sand¬ 
stones crop out over nearly ono-half of the surface of the government, 
namely, in its higher portion, while the remaindei: is buried under 
loess and fiuviatUo and lacustrine deposits. A narrow rone, now 
a low plain almost devoid of vegetation, is overlain with the so-called 
Caspian deposits. 

'The population is rapidly Increasing, particularly from natural 
causes, and partly in consequence of immigration. In 18S6 it was 
701,635; in 1897, 879,758; and in 190O was estimated at 1,023,700. 
The average density of the population is only 44 per sq. m., but in 
some districts it rises to 87. Russians form go % of the popula¬ 
tion, the other races being Kalmucks, Turkomans, Nogai Tatars, 
Armenians, Georgians, Germans, Poles, &c. More than four-fifths 
of the population (81 %) are Russian poamnts. The nomad popula¬ 
tion occupies, however, more than one-third of the territory. There 
are four ordinary districts, the centres of administration in which 
are Stavropol, Alexandiovsk, Medvyerhinide and Praskoveya, the 
chief town of the district of Novo-grigoiyevsk; besides these the 
territory occupied by the nomads is divided into three districts, 
Bolshe-Derbetovskiy, Turkoman and Achikulak. 

Agriculture is the most important occupation of the settled popula¬ 
tion, and BO large is the harvest that no less than 16,000 labourers 
come annually trom Enropean Russia to assist in gathering in riie 
crops. The peasants own some 48 % of the total area, private 
persons 7 %. the imperial government 2 % and the Crown less 
than 2 %. Agriculture is most successful on the wide prairie lands, 
where o'ver 3,250,000 acres are annually under cereals. The principal 
crops are rye, wheat, oats, barley and potatoes. Melons, water¬ 
melons, flax and sienflowerg are widely cnltivated. Modern agri¬ 
cultural implements are in general use. Vineyards stretch for close 
upon 100 m. along the Kuma, and nearly 800,000 gallons Cf wine 
of an inferior quality are obtained annually. The factories are 
limited to floor-mills, oil-mills, distilleries, tanneries and candle- 
works, and a few domestic industries are carried on in the villages. 
Considerable quantities of grain, flax, woM and hides are exported, 
and the lairs are very animated, larae amounts of corn are exported 
both to the mountainous districts of (Aueasia and to'Russia (Rostov- 
ott-the-Don). Livestock breeding is engaged in very largely, not 
only by the Kalmurics, Turkomans and Nogai Tatars, bit also 1 ^ 
the Russians. 

The northern slopes of the Caucasus began to be colonised by 
the Russians at a very early period, and as early as the nth century 
part of the territory now ocouiM by Stavropol was known to 
Russian anasifotasa the Tmutarakanpriscipalityjwlrieb had Russum 
princes. A new attempt to colonize north. Cauepia was s^e 
in the 16th centu ly, under Ivan the Terrible, who married a Kabatdiatt 
princess. This was i^n uhsUceessful, and it was hot till 1711 that 
Kussia began regulwly to cofonlze the territory by Cossack settle¬ 
ments. Kizlyar was founded ih 1736, StaviopOl tn *776 ih 1777. 
Vast tracts ot lands were given by Catherine 11 . to hm qouitiera, 
who began to people tii^ iritii serfs Russia.. . , . 

(P» A. iCi|’j4‘T. Hs<) 


BTAVBOPOIi, atcremof southern Russia, capital Of thegoverfi- 
moit of tiie same name, shoated oa»a j^tean ft. abGWe 
the sea, on the northern sloppaf the Cauoflsus, 3oe m. H.Wj. of 
Vladikavkaz, it is conaerbed by nil {, 9^7 «>•)' tritii Rnetoy- 
oit-tfae-Don. Altbonffi founded only in 1776, it hasAown 
r^My, and had in sSBS'a popidatioa of 35/561, and 10146,9^ 
in 1900. StoVroped ishn episcopal see of te OitiiadeK 'GEew 
Qiurdi, and one of the best-uiSt jnnvincial' towns «S<fthe 



STAWELL, SIR 

ROttlan Empire, having wide streets, utd houses mostly of 
stone, ^th large gardens surrounding the houses. There 
are public libraries, a peopk^s palace and several scientific 
sodetia. Stavropol has fiouMnills and various small fao 
tories. Large tinmbers of cattle are sent to Moscow and St 
Petersburg, white cereals, tallow and sheepskins are exported 
to Russia, and manufactured wares imported. Armenian, 
Georgian and Persian merchants carry on a lively trade in local 
wares. 

STAWEIX, S» WnXMM FOSTER (1815-1889), British 
colonial statesman, was the son of Jonas' l^well, of Old Court, 
in the county of Cork, and of Anna, daughter of the Right Rev. 
William Foster, bishop of Clogher. He was bom on the 27th 
of June i8r5, was educated at Trinity College, Dublin, studied 
law at King’s Inn, Dublin, and Lincoln’s Inn, and was called 
to the Irish bar in 1839. He practised in Ireland until 1842, 
and then, making his home in Austrsdia, was admitted to the 
Melbourne bar in 1843. He engaged extensively in pastoral 
pursuits, and had sheep stations at Natte Yallock, on the banks 
of the river Avoca, and in the neighbourhood of Lake Wallace, 
near the South Australian border. For many years he enjoyed 
the leading practice at the local bar, and when the Port Phillip 
district of New South Wales was separated from the parent 
colony, and entered upon an independent existence as the 
colony of Victoria, Mr Stawell accepted the position of attorney- 
general end became a member of the executive and legislative 
councils. A few weeks after his appointment gold was dis¬ 
covered, and to Mr Stawell fell the arduous duties of creating 
a system of government which could cope adequately with the 
difficulties of the position. He had to establish a police force, 
frame regulations for the government of the goldfields, appoint 
magistrates and officials of every grade, and protect life and 
property against the attacks of the hordes of adventurens, 
many of desperate character, who landed in Victoria, first from 
the neighbouring colonies, and later from Europe and America. 
It was very much owing to the firm administration of Mr Stawell 
that, at a time when the government was weak and a large section 
of the newcomers impatient of control, lynch law was never 
resorted to. He had very little asristance for some rime ficom 
any of his colleagues, and until the executive council was 
strengthened by the admission of Captain (afterwards Sir Andrew) 
Qarke and Mr H. C. E. Childers Mr Stawell was the brains as 
well as the body of the administration. The success of his policy 
was upon the whole remarkable. In the legislature he was 
sometimes opposed, and at other times assisted, by Mr (after¬ 
wards Sir John) O’Shanassy, who was the leader of the popular 
party, and between them they manr^d to pass a number of 
statutes which added greatly to the prosperity of the colony. 
Hr Stawell was indefatigable in the discharge of his duties, and 
extraordinary stories are told of the long joumieys cm horseback 
to srisit distant outposts which he would take tdter bemg 
all day long in the law courts or in the council chamber. 
Mr St^ell bore on active part in drafting the Constiturion 
Act which gave to Victoria representative institutions and a 
responiiit^ ministry, instead of an executive appointed and 
temovaMo by the piwmor and a Mslature in whldi one-third 
of the members were chosen by the U’own. At the first graieral 
election after the new constiturion in 1856 Mr Stawefi was 
returned as oiie of the members for Melbourne, and became the; 
attonl^-generid of the first re^nsible minkbry. In 1857, bn , 
the resi^tion of the c^ief justice. Sir William A’Beck^ he 
sucebedM to the vacant post, and was created a knight-^batihelor. 
He administered the government of Tictoria in 1873,2875-1876,' 
and 1884. Sir WiUkm never kft Australia from his arrival in 
1845 tffl t87a,'when he paid short swits to the. 4 eighbauring 
colonies and New Zealud, and 1873, when he returned to; 
Europe on two years’ kave of absence. He took a veiy deep 
mtereSt in the proceedinge of the Church of Ei^land, and was a 
me^^ of fbe ayno^. On l^s retirenkiit frmn 'the Mch in, 
1886 he was created ILCJlG. He died at Haplee in 1889.: 
In 1856 he ifsd married Mary Ftanocs Slinbeti^ c^y daughter i 
of W. P. Greene, R.N. ( 0 ;e i 4 - 
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STAW^L, a municqndity of Boning county, Victoria, 
Australia, 179 m. by rail WJf.W. of Melbourne. B)p.(s90i), 
5296. The quarto reefs of the Heasant Creek goMfieldamear 
the town are worked at very deep levels and thve are several 
extensive cyanide plants onthe reef. In the adjacent Grampians, 
which are connected by rail with Stawell, there are numerouf 
freestone quarries. Wheat is extensively grown in the vicinity 
and also large numbers of vines, for which the soil is particularly 
adapted. Stawell is the changing station on' the line from 
Melbourne to Adelaide, and has loi^e engine-houses and , repair¬ 
ing shops. 

STAY BAHS, in architecture, saddle bars passing through 
the mulUons in one length across the whole window, secuiM 
to the jambs on each side (see SODDtE). 

STEAD, WILLIAM THOMAS (1849- ), English joumaliat^ 
was bom at Embleton, Northumberland, on the sth of July 
X849, the son of a Congr^arional minister. He went to scbool 
at Wakefield, but was early apprenticed in a merchant’s office at 
Newcastle-on-Tyne; he soon gravitated however, into journal¬ 
ism, and in 1871 became editor of the Darlington NOrth^EAo. 
In 1880 he went to London to be assistant editor of the PaU, 
Mall Gaxettt under John Morley, and when the latter retired he 
became editor (1883-1889). Up to 1885 he hod distinguished 
himself for his vigorous handling of public afikirs, and his 
IxilUant modernity in the presentation of news. He introdoced 
the “ mterview,” made a feature of the Poll MeiU “ extras ” (see 
also Newspapkks : London), and his enterprise and originality 
exercised a potent influence on contemporary joumalisra 
and poHtics. His enthusiasih, however, carried him too &r 
when in 1885 he entered upon a crusade against vice by pub¬ 
lishing a series of articles on the “ Maiden Tribute of Modem 
Babylon.” Though his action undoubtedly furthered the passing 
of the Criminal Law Amendment Act, it made his porition on 
the paper impossibk; and his imprisonment at Holloway for 
three months on a charge arising out of his crusade made his 
connexion with the whole subject a source of considemUe 
prejudice. On leaving the Pall Mali he founded the monthly 
Rmnt of Reviews (1890), and his abundant energy and'keik 
pen found scope in many other directions in jourr^tsm of «n 
advanced humanitarian type. He started cheap reprints 
{Penny Poets and Prose Classics, &c.), conducted a spirituaiisric 
organ, calkd Borit1iand {l 8 ^^lBg^), in which he gave full pli^ 
to his interest in psyohical research; and became an enthusiastic 
su;^rter of the peace movement, and of many other movements, 
popular and unpopular, in which he impressed the public generv- 
ally as an extreme visionary, though his practical «ne^ was 
recognized by a considerable circle of admirers and pupils. At 
the thne of the Boer War of 1899 he threw himself into the Boer 
cause and attacked the government with characteristic riolence. 
Yet amid all his unpojiularity, and all the suspicion and opposi¬ 
tion engendered by his methods, his personality remained a 
forceful one both in publw and private file. He was an early 
imperialist dremner, whose' influence on Cecil Rhodes in South 
Africa remained of primary importance; and many politicians 
and statesmen, who on most subjects were completely at variance 
with his ideas, nevertheless owed something to them. Mr Rhodes 
ma.de him his confidant, and was inspired in his wiQ by his 
suggestions; and Mr Stead was intended to be One of Mr Rhodes’s 
executors, though his name was struck out after the Boer War 
(see his’ Lust WRl and Testament of C. J. Rhodes, 1902). The 
numhw of his publications* gradually became veiy large, as he 
wikte with faCilky and sensational fervour on all sorts of 
subjects, from T¥utk> about Rt^sia (1888) to If Christ 
cam* to Chicago (’189$), and from Mrs Booth (xooo) to The 
AmeritkoUiation ^ Wedd (1902). In'priyate fife his keen 
sense it merit amd kindly interest influenced many aspha^ to 
joUntaiem uid literatuxe. 

STBASi n thidt sttce or piecp,{^,meat ,cut for fryiw;,b^iliM 
or steliringi The wbrd is apparently derived from 1^. 
used iif^t^SiUnesense, which meaht ^operiy'iriastosi meat, from 
steikfa, tfl'toast, that is, placed on a stick or ]><g>af wood^befene 
'^e fite; stick; cf. Swed. sWk; Hwau TOBOhniaeat 





STEAM—STEAM ENGINE 


A steak may be cut &'<»» any meat or fish, but the best-knioivn is 
a “ beef-steak,” cut properly from the rump a “ rump-steak,” 
or part the loin a “ tenderloin.” A “ porter'iouse ” steak 
is a choice cut of steak from the loin, so named apparently 
first in New Yoric from a well-known " porter-house,” an eatit^- 
house where chops, steaks, &c...and porter or stout were served, 
at which these steaks were a speoiaiity. A steak grilled between 
two other steaks, which are not served after the cooking is 
finished, is also sometimes called a " porter-house ” steak. 

STEAM (U. Eng. steam, vapour, smoke; cf. Du. stoom; the origin 
is unknown), water-vapour. Dry steam is steam free from 
mechanically mixed water particles; wet steam, on the other 
hand, contains water particles in suspension. Saturated steam 
is steam in contact with liquid water at a temperature which is 
the boiling point of the water and cond»tsing point of the steam; 
superheated steam is steam out of contact with water heated 
above this temperature. For theoretical considerations see 
Vaporization, and for the most important application see 
.Steam Engines; also Wateri 

STEAM ENGINE, i. A steam engine u a machine for the 
conversion of heat into mechanical work, in which the working 
substance is water and water vapour. The working substance 
may be regarded from two points of view. Thermodynamically 
it is the vehicle by which heat is conveyed to and through the 
engine from the hot source (the furnace and boiler). Part of 
this heat suffers a transfoimation into work as it passes through, 
and the remainder is rejected, stdl in the form of heat. Mechani¬ 
cally the wenking substance is a medium capable of exerting 
pressure, which effects this transformation in doing work by 
means of the changes of volume which it undergoes in the 
operation of the machine. Regarded as a thermodynamic 
device, the function of the engine is to get as much work as 
possible from a given quantity of heat or, to go a step farther 
back, from the combustion of a given quantity of fuel. Accord¬ 
ingly, a question of primary importance is what is called the 
efficiency of the engine, which is the ratio of the work done to 
the heat supplied. Before, however, proceeding to discuss the 
steam engine in this aspect, or treating of the mechanics of 
its modern forms, it may be useful to give a brief historical 
sketch of its early development as on industrial appliance. 
In any such sketch the chief share of attention must necessarily 
be given to the work of James Watt. But a process of evolution 
had been going on before the time of Watt which prepared the 
steam engine for the immense improvements it received at his 
hands. His labours stand in natural sequence to those of 
Thomas Newcomen, and Newcomen’s to those of Denis Papin 
and Thomas Savery. Savery’s engine in its turn was the reduc¬ 
tion to practical form of a contrivance which had long before 
been known as a scientific toy. The most modem type of all, 
the steam turbine of C. A. Parsons, is a new departure which 
has but Mttlc to connect it directly with the past; but even the 
steam turbine not only {uofits by the inventions of Watt, but 

in its characteristic feature 
finds crude prototypes in 
apparatus which employed 
the kinetic energy of jets of 
steam. 

a. One of these, indeed is 
mentioned amongst the ear- 
/M best notices we 
B.C, have of any heat 
engine, la the Pneuma/ica 
of Hero of Al^ndria (c. 
xgo B.C.) there is described 
tte aeolipile, which is a 
nrimitive steam reaction tur¬ 
bine; consisting of a spherical 
irivoted on a pejifral 
^4**^8*® s Appatafris, supplied with steam 

oriejof tihe pivpts. The steam escapes by ^nt pipes 
>'flRfai|i«B^;entiaUy in' apposite directions, at opposite en^ of 
ii 4 iNtalMprr.perpendiciilar to the axis. The globe. revolves by 



reaction from the esca^^g steam just as a Barker’s miU is 
driven by escaping water. Another apparatus desaibed by 
Hero (fig. i)t is mteresting as the prototype of a class of engines 
whicklong afterwards became practically important. A.hollow 
altar containii^ air is heated by a fire kindled on it; the air 
in expanding drives some of the water contained in a spherical 
vessel beneath the altar into a bucket, which descends and 
opens the temple doors above by pulling round a pair of 
vertic il posts to which the doors are fixed. When the fire is 
extingui^ed the air cools, the water leaves the budeet, and the 
doors close. In another device a jet of water driven 014 by 
expanding air is turned to account as a founiein. 

3. From the time of Hero to the 17th century there is no 
progi'ess to record, though here and there we find evidence that 
appliances like those described by Hero were used 

for trivial purposes, such as organ-blowing and the 
turning of spits. The next distinct step was the 
publication in 1601 of a treatise on pneumatics by Giovanni 
Battista della Porta, in which he shows an apparatus similw 
to Hero’s fountain, but with steam instead of air as the dis¬ 
placing fluid. Steam generated in a separate vessel passes into 
a closed chamber containing water, from which a pipe (open 
under the water) leads out. He also points out tliat tlie con¬ 
densation of steam in the closed chamber may be used to pro¬ 
duce a vacuum and'suck up water from a lower level. In fact, 
his suggestions anticipate very fully the engine which a century 
later became in the hands of Savery the earliest commercially 
successful steam engine. In 1615 Solomon de Caus gives a 
plan of forcing up water by a steam fountain which differs from 
Della Porta’s only in having one vessel serve both as boiler and 
as dbplacement-^amber, the hot water being itself raised. 

4. Another line of invention was taken by Giovanni Branca 
(1639), who designed an engine shaped like a water-wheel, to 
be driven by the impact of a jet of steam on its vanes, and 
in its turn to drive other mechanism for various useful purposes. 
But Branca’s suggestion was for the time unproductive, and we 
find the course of invention reverting to the line followed by 
Della Porta and De Caus. 

5. The next contributor is one whose place is not easily 
assigned. To Edward Somerset, second marquis of Worcester, 
appears to be due the credit of proposing, if not ueuquieot 
m^ing, the first useful steam engine. Its object woiwMiv 
was to raise water, and it worked probably like 

Della Porta’s model, but with a pair of displacement-chambers, 
from each of which alternately water was forced by steam from 
an independent boiler, or perhaps by applying heat to the 
chamber itself, while the other vessel was allowed to refill. 
Lord Worcester’s description of the engine in art. 68 of his 
Century of Inventions (1663) is obscure, and no drav/ings are 
extant. It is, therefore, difficult to say whether there were 
any distinctljr novel features except the double action; in 
particular, it is not clear whether the suction of a vacuum 
was used to raise water as well as the direct pressure of 
steam. 

6. The steam engine fo'S! became commercially successful in 
the hands of Thomis Savery,“ wl»,.in 1698, obtained a patent for 
a water-raisii^ engine, shown in fig. 3. Steam is , 
admitted to one of the oval vessels A, disnlacing 

water, which it drives up through the check-valve 
B. When the vessel A is emptied of water the suppty of 
steam is stopped, and the steam alie^y there is condensed 
by showing a jet Of cedd water from acistern above to stream 
over the outer surface of the vessel This produces a vacuum 
and causes water to be sucked up through the pipe C and 
the valve D. Meanwhile stwm has been di^ikiang water 

< 1 iFrom Graeowood's translaHon of Hero’s . 

» Samny was botn probaWf in 1630 and died in 17*5. .geeSir E. 
JJuroing LawranceiS nvesidcntial address to the , Royal iMtltutiOT 
of Cornwall \Journ. o( ike Inst, 0/ Cotnuiott, No. H.).', it^b- 
Hsbed 6f Savery's Minofe FHM of tyoe.in riSteli 

be discusses toe originality of Savery’s! Inventioni siad d i e fidse e a toe 
rlfipyiB forward for lord Worcester. 
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frten tiie other Yessel, and is ready to be condensed there. 
The vaives B and D open only upwards. The supplementary 

boiler and furnace £ 
are for feeding water to 
the main boiler; £ is 
filled while cold and a 
fire is lighted under it; 
it then acts like the 
vessel of De Gaus in 
forcing a supply of feed- 
water mto the main 
boiler F. The gauge 
cocks O, G are an inter¬ 
esting feature in detail. 
Anomer form of Savery’s 
engine had only one dis¬ 
placement-chamber and 
worked intermittently. 
In the use of artificial 
means to condense the 
steam, and in the appli¬ 
cation of the vacuum so 
formed to raise water 
by suction from a level 
lower than that of the 
engine, Savery’s engine 



Fig. a.—Savery’s Pump¬ 
ing Engine, 1698, 


was probably an improvement on Worcester’s; in any case it 
found what Worcester’s engine had failed to find—considerable 
employment in pumping mines and in raising water to supply 
houses and towns, and even to drive water-wheels. A serious 
diflSculty which prevented its general use in mines was the fact that 
the height through which it would lift water was limited by ^e 
pressure the boiler and vessels could bear. Pressures as high 
as 8 or 10 atmospheres were employed—and that, too, 'irithout 
a safety-valve—but Savery found it no easy matter to deal with 
high-pressure steam; he complains that it melted his common 
solder, and forced him, as Desaguliers tells us, “to be at the pains 
and charge to have all his joints soldered with spelter.” Apart 
from this drawback, the waste of fuel was enormous, from the 
condensation of steam which took place on the surface of tiie 
water and on the sides of the displacement-chamber at each 
stroke; the consumption of coal was, in proportion to the work 
done, some twenty times greats' than in a good modem steam 
engine. In a tract called The Miner’t Friend Savery alludes 
thus to the alternate heating and cooling of the water-vessel: 
“ On the outride of the vessel ycHi may see how the water goes 
out as well as if the vessel were transparent, for so far as toe 
steam continues within the vessel so far is the vessel dry without 
and so very hot as scarce to endure the least touch of the hand. 
But as far as the water is, toe said vessel will be cold and wet 
where any water has fallen on it; which cold and moisture 
vanishes as fast as the steam in its descent takes the place of 
the water.” Before Savery’s engine was entirely displaced 
by its successor, Newcomen’s, it was improved by J. T. Desi^u- 
liers, who applied to it the safety yalye (invented by Papm), 
and^suberituted condensation by a jet of cold water within tlm 
vesstl for the surface condensation used by Savery. To Savery 
is ascribed toe first use of the term " horse^wer ” as a measure 
of the performance of ap engine. 

7. So early as 1678 thouse of a piston and cylinder floog 
before known as applied to pumps) in a heat-engine had been 
■ auggested by Jean de Hautefeuille, who proposed 
^ ! to use to^ e^losion of gtm-powdor either to laise a 
K«(n piston or to force up or to produce,];^ thesub- 

4 **^* sequent cooltog of the ga^ a partial vacuum into 

which inita- might be sucked tip. Tsto years later Christian 
Huygens described an cMine in which the explosion of gun- 
pen^er in acyiimter expelfifd- {rirt of the gkseous Oontents, aftor 
which the eoofing of toe remainder caU!^ a’piston to desOend 
under atm^hoic pressure, and the piston m descending did 
Woi^cby tajsnwt'weitot. ,,,, 

^ xdpo Penis wbo ten years before had mwented 


the safety-valve as an adjunct to his “ digester,” suggested that 
the condensation of steam should be employed to rnakea vacuum 
under a piston previously raised by toe expansiraa ' j. 
of toe steam. Papin’s was the eariiest cylinder " 
and piston steam engine, and his plan of using 'steam 
was that which afterwards took practicaj shape in the atoio- 
^eric engine of Newcomm. But his scheme was made 
unworkable by the fact that he proposed to use but one vessel 
as boto boiler and cylinder. A small quantity of_ water was 
placed at the bottom of a cylinder and heat was applied. When 
the piston had risen the fire was removed, the steam wUs allowed 
to cool, and the piston did work in its down-stroke under 
pressure of the atmosphere. After hearing of Sjw^ry’s engme 
in 1705 Papin turned his attention to improving it, and devised 
a modified form, shown in fig. 3, in which the displacement- 



Fio. 3.—Papin, 1705. 

chamber A was a cylinder, with a floating diaphragm or piston 
on the top of the water to keep the water and steam from direct 
contact with one another. The water was delivered. into a 
closed air-vessel B, from which it issued in a continuous stream, 
against the vanes of a water-wheel. After the steam had done 
its work in the displacement-chamber it was allowed to escape 
by the stop-cock C mstead of being condrased. Papin’s engme 
was, in fact, a non-condensmg single-acting steam pump, with 
steam cylinder and pump cylinder in one. A curious feature 
of it was the heater D, a hot mass of metal placed m the dia¬ 
phragm for the purpose of keeping the steam dry, Among 
the many inventions of Papin was a boiler with ah mtemal 
fire-box—the earliest example of a construction that is now 
almost universal.' 

9. While Papin was thus gomg back from his fimt notion of 
a piston engine to Savery’s cruder type, a new inventor bad 
appeared who made the piston engine a pra^cal 
success by separating toe boiler from the cylinder XMra(|iA«ric 
and by using (as Savery had done) artificial means 
to condense toe steam. This was Thomas New-'^’^ 
comen, who m 1705, with his assistant, John Cawley, 
gave toe steam engine 
the form shown in fig. 

4. Steam admitted from 
toe boiler to the blin¬ 
der allowed the piston 
to be raised by a heavy 
counterpoise on the other 
side the beam. Then 
the steam vfdve was 
shut and a jet of cold 
water entered the cylin¬ 
der hnd condensed the 
stwm. Th? pliston was 
coiisequentiy 'forced 
down liy the pressure of 
the attoosphere tmd did 
work on the pump. The 
herit en^. of steam 
emellcd the condensed 
water 



Ster ^m the cyjin^ 

. P'dr an acconat 'of Papin's 
spdhieh^. VirVrB. 'Gorlam 


Fig. 4.— Newcomen’s Atmospheric 
Engine; 


t^s . i|ee, hff liiifi «nd' 
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^ough an escape valve. The pistop was kept tight by a 
mer of water on upper surface. Condeitsation was at first 
cflected by cooling- the outside of the cylinder, but the accidental 
leakage of the paAing water past the j^ston showed the advan* 
tage of condensing by a jet of injection water, and this plan 
took the place of surface condensation. The engine used steam 
whose pressure was little if at all greater than tl^t of the atmo- 
sphere; i^metimeSj indeed, it was worked with the manhde lid 
aS theil^iler. 

10, About J7n Newcomen’s engine began to be introduced 
for pumping mines. It is doubtful whether the action was 
^ . originally automatic, or depended on the periodical 

I’y attendant. The common story 
is that in 1713 a boy named Humphrey Potter, 
whose duty it was to open and shut the valves of an engine 
he attended, made the engine self-acting by causing the beam 
itself to open and close the valves by suitable cords and 
catches. This device was simplified in 1718 by Henry Beigh- 
ton, who suspended from the beam a rod called the plug-tree, 
which worked the valves by means of tappets. By 1725 
the engine was in common use in collieries, and it held its 
place without material change for about three-quarters of a 
century in all. Near the close of its career the atmospheric 
engine vras much improved in its mechanical details by John 
Smeaton, who built many large engines of this type about 
the year 1770, just after the great step which was to make 
Newcomen’s engine obsolete had been taken by James Watt. 

Compared with Savery’s engine, Newcomen’s had (as a 
pumping engine) the great advantage that the intensity of 
pressure in the pumps was not inany way limited by the pressure 
of the steam. It shared with Savery’s, in a scarcely less degree, 
the defect already pointed out, that steam was wasted by the 
alternate heating and cooling of the vessel into which it was 
led. Though obviously Capable of more extended uses, it was 
in fact almost exclusively employed to raise water—^in some 
instances for the purpose of turning water-wheels to drive other 
machinery. Even contemporary writers complain of its vast 
“ consumption of fuel,” which spears to have been scarcely 
smaller than that of the engine of Savery. 

11. In 1763 Tames Watt, an instrument maker in Glasgow, 
while engaged by the university in repairing a model of New¬ 
comen’s engine, was struck with the waste of steam 
to which the alternate chilling and heating of the 
cylinder gave rise. He saw that the remedy, in his 

own words, would lie in keeping the cylinder as hot as the steam 
that entered it.. With this view he added to the engine a new 
organ—«n empty vessel separate from the cylinder, into which 
the steam should be allowed to escape from the cylinder, to be 
condensed there by the application of cold water either outside 
or as a jet. To preserve the vacuum in his condenser he added 
a pump called the air-pump, whose 
function was to pump from it the 
condensed steam and water of con- 
' densation, as well as the air which 
would otherwise accumulate by leak¬ 
age or by being brought in with the 
steam or with the injection water. 
Then, as the cylinder was no longer 
used as a condenser, he was able to 
keep it hot by clothing it with non¬ 
conducting bodies, and in particular 
Flo. 5.—Enieii- jjy tjje use of a sieam jacket, or layer 
mental Awiaratus. betwcea the cylinder 

and an extental casing. Further, and still with the same 
object, he rovesfed in the top of the cylinder, taking the piston- 
rod out throu^ a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface. The 
idea of using a separate condenser had no sooner occurred to 
Watt than he put it to the test by constnioting theapparatus 
sho^ in fi^. 5. T^tsrie 4 )» the cylinder, S.a surface condenser, 
>and C the air-pump. The cylinder was filled with steam above 
the piitan, and a vacuutnLi^ 'fonned in the suifice condenser B. 



On qieniag the stop-cock D the steam rushed over from' rise 
cylinder and was condensed, while the piston rose and liitml a 
wei^t. After several trials Watt patented his improvements 
in 17695 they are described in his specification in the following 
words, whidh, apart from their immense historical interest, 
deserve careful study as a statement of principles which to this 
day guide the scientific development of the steam engine:— 


My method of lessening the consumption of steam, and conse¬ 
quently fuel, in fire-engines, consists of the following principles 

" That vessel in which the powers of steam are to be em¬ 
ployed to worh the engine, which is called the cylinder in conunou 
fire-engines, and which I call the steam-vessel, roust, during the whole 
time the engine is at work, be kept as bot as the steam that enters 
it; first by enclosing it in a case of wood, or any other materials 
that transmit heat slowly; secondly, by surrounding it with steam 
or other heated bodies; and, thirdly, by suffering neither water nor 
any other substance colder than the steam to enter or touch it during 
that time, 

■' Smotidly, In engines that are to be worked wholly or partially, 
by condensation of steam, the steam is to be condensed in vessels 
distinct from the steam-vessels or cylinders, although occasionally 
communicating with them; these vessels I call condensers; and, 
whilst the engines are working, these condensers ought at least to 
be Ic^t as emd as the air in the neighbourhood of the engines, by 
application of water or other cold bodies. 

Thirdly, Whatever air or other elastic vapour is not condensed 
by the cold of the condenser, and may impede the working of 
the engine, is to be (jrawn out of the steam-vessels or condensers 
by means of pumps, wrought by the engines themselves, or other¬ 
wise. 

" Fourthly, I intend in many cases to employ the expansive force 
of steam to OTess on the pistons, or whatever may be usqd instead 
of them, in the same manner in which the pressure of the atmosphere 
is now employed in common fire-engines. In cases where cold water 
cannot bo had in pkmty, the engines may be wrought by this force 
of steam only, by mschuging the steam into the air after it has done 
its office. . . . 

" Sixthly, I Intend in some cases to apply a degree of cold not 
capable of reducing the steam to water, tmt of contracting it con¬ 
siderably, so that the engines shall be worked by the alternate 
expansion and contraction of the steam. 

*' Lastly, Instead of using water to render the pistons and other 
parts of the engine air and steam tight, I employ oils, wax, resinous 
bodies, fat of animals, quicksilver and other metals in their fluid 
state." 


The fifth claim was for a rotary engine, and need not be quoted 
here. 

The “ common fire engine ” alluded to was the steam engine, 
or, as it was more generally called, the “ atmospheric ” ei^e 
of Newcomen. Enormously impxirtant as Watt’s first patent 
was, it resulted for a time in the production of nothing more than 
a greatly improved engine of the Newcomen type, much less 
wasteful of fuel, able to make faster strokes, but stiu only suitable 
for pumping, still single-acting, with steam admitted during 
the whole stroke, the piston, as before, pulling the beam by a 
chain working on a circular arc. The condense* was generally 
worked by injection, but Watt has left a model of a surface 
condenser made up of small tubes, in every essential respect 
like the condensers now used in marine en^nes.i 

12. Fig. 0 is an example of the Watt pumping engine of (his 
period. It should be noticed that, although the top of the i^liader 
IS closed and steam has access to the upper side of the 
piston, this is done only tb kfeep the cylinder and piston 
warm. The engine is still single-acting; (he steam in 
the upper side merely plays the part which was played f' 
in .Newcomen's engine by the atnoephCDe; and it is 
the lower end of the cylinder alone that is evgr put in communi¬ 
cation with the condenser. There are three valves; the" steam ” 
valve a, ‘ffie ‘'equilibrium'" valve 6, and the " exhaust " valve 
e. At the beginning oftlm downnitrohe v is Opened tp ptodficea 
vacuum below the mston and a is openled to admit steam a^yn it. 
At the end of the d«wni8trolce',a aw c.^ta, shut and. b is open^ 
This puts ihe two sl'tles in eqmlibnum and allpws „the pistpp .fo 
ba pulled up by the pump-rod 1*; Wpich 'ls heaW efioiigh to 
iM m counterpoise. C is me oandenW, and' A theallvpump. which 
disefaarges inte tbe. hot well H, wlieDcethe supply of the fecd-pmnp 
F.is.dijawn. ,, , 

1,3. In 9 second papenf; Watt' describes the " suntsi^* 

plawt” wheels nndiotber methods, of making the e gine give 

h An linterestiqg ^^etwdedjMUTarive of; the;steps.Isadiiig to Us 
invention was wntteh by Watt as a note ,to.tne.afti9le 
Engine" in Bobison's System of Mechdniesd Philosophy ,(1892). 
fies^^ing, Thg'SM^Shgine and'dther H^SfigfMs,-^. rs-ipl 
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eontimious Tevolving motion ‘to a ahaft i»ovided with a 
flywhtel. He had invented the crank and connecting-rod for 
thi* purpose, but it had meanwhile been patented 
BtiSa*! Pickard, and Watt, rather than make terms 

with Pickard, whom he regarded as a ‘plagiarist of 
his own ideas, made use of his sun-and-planet motion until the 
patent on the crnnk-eximed. The reciprocating motion of earlier 
forms had served only for pumping; by this invention Watt 
opened up for the steam enpne a thousand other channels of 



Fie. 6.—Watt's Single-Acting Engine. 1769. 
usefulness. The engine was still single-acting; the connecting- 
rod was attached to the far end of the beam, and that carried 
a counterpoise which served to raise the piston when steam 
was admitted below it. 

14. In 178a Watt patented two further improvements of the 
first importance, both of which he had invented some years 
Oibtr before. One was the use of double action, that is 
Imrtmilom to say, the application of steam and vacuum to 
tiWMit. each side of the piston alternately. The other 
(invented as early as 1769) was the use of steam expan¬ 
sively, in other words the plan (now used in aU engines that 
aim at economy of fuel) of stopping the admission of steam 

when the piston had 
made only a part of its 
stroke, and allowng the 
rest of the stroke to 
be performed by the 
expansion of the steam 
tdready in the cylinder. 
To let the piston push as 
well as pull the end of tiie 
beam Watt devised his 
Bo-<»lled paralld motion, 
an arrangement of links 
connecting the piston- 
rod head with the beam 
in ^uch a way as to 
guide the rhd to move 
m a very nearly straight 
line. He further added 
the throttle valve, for 
refuting the rate of 
amnission of steam, and 
the cdrtrifn^ toveihcw, 
a dbtmle bcmieu p^dur 
him, Which controlled 
the speed by acting oh 


the throttle-'ralve. The stage of devdopment reached at this 
time is illustrated by the engine of fig. 7 (from Stuart's 
History of thn Steam Engine), which shows the pKalkl 
motion pp, the govemm g, the throttte-valve t, and a pair of 
steam and exhaust valves at each end of die cylinder. Among 
other inventions of Watt were the “ indicator,” by which diagrams 
showing the relation of the steam pressure in the cylincier te 
the movmient of the piston are automatically drawn; a 
steam tilt-hammer; and also a steam locomotive for orchmuy 
roads—but this invention was not prosecuted. 

In partnership with Matthew Boulton, Watt carried on in 
Birmingham the manufacture and sale of his engines 'with the 
utmost success, and hdd the field against all riit^ in spite of 
severe assaults on the validity of his patents. Notwithstanding 
his accurate knowledge of the advantage to be gained bji' .pdhg 
steam expansively, he continued to employ only low pressures— 
seldom more tl^ 7 lb per sq. in. over that of the atmo¬ 
sphere. His boilers were fed, as Newcomen’s had been, through 
an open pipe ‘which rose high enough to let the column of water 
in it balance the pres.sure Of the steam. He ga've a definite 
numerical significance to the term “ horse-power ” (?.».) as a 
mode of rating engines, defining it as the rate at which work is 
done when 33,000 tb are raised one foot in one minute. 

15. In the fourth claim in Watt’s first patent the second 
sentence describes a non-condensing engine, which would Jwve 
required steam of a higher pressure. This, bow- 

ever, was a line of invention which Watt did eoaomtng 
not follow up, perhaps because so early as 1745 a Bmgiao. 
non-condensing engine had 'been described by Jacob Leopold 
in his Theatrum maekinarum. Leupold’s proposed engine 
is shown in fig. 8, which 
makes its action sufficiently 
clear. Watt’s aversion to 
high - pressure steam was 
strong, and its influence on 
steam engine practice long 
survived the expiry of his 
patents. So much indeed 
was this the case that the 
terms “ high-pressure ” and 
“ non-amdensing " were for 
many years synonymous in 
conUadistiriction to the 
” low-pressure ” or condens¬ 
ing engines of Watt. This 
nomenclaturenolongo’ holds; 
in modem practice many 
condensing engines use as 
high pressures as non-con¬ 
densing engines, and by doing 
so are able to take ad'yantage 
of Watt's great invention of expansive working to a degree 
which was impossible in his own practice. 

16. The introduction of the non-condensing aind, at that 
time, relatmly high-pressure engine was effected in Eng^d 
by Richard Tievithkk and in America by Oliver 

Evans about 1800. Both Evans end Trevithitk 
applied their engines to propel carriages on roads, 
and both used for boiler, a cylindrical veisd with acylindtkad 
flue inside—^the constroction now known as the Conush 
boUer. In partner^ip swith Williain Boll, T^Vithxk had 
previously m^e direct-acting pumping-engines, with an inverted 
cyKnd» set over* and in hne with the pump-rod, thus idit- 
pensing with the beam that bad been aieeture in all earlier 
forms. But in these “Bull” engines, as tl»y ■were «aHed»t.a 
condenser was used, or, rather, the steam was condesiaed 
by a jat of cold water in the Abaust-pipe, and Bouillon' & 
Watt sucOBssfully opposed them as infringkig Watt’s'giiaeB«s. 
To Tretdriiidc belongs -fhe distinguished honoUrl.of vbang the 
first to use a steam oakriage on a railway; in 2844 he buikia 
locomotive in the modern tense, to run on what had fomisriy 
been a horstHtramwvy, in Wales, and it is nnteworthiy that ithh 
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exhaust steam 'was discharged into the funnel to force the furnace 
draught, a device 'which, twenty-five years later, in the hands 
of George Stephenson, went far to make the locomotive what 
it is to-day. In this connexion it may be added that as early 
as 1769 a steam carriage for roads had been built in France by 
Nicolas Joseph Cugnot, who used a pair of single-acting high- 
pressure cylinders to turn a driving axle step by step by means 
of pawls and ratchet-wheels. To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in the 
United States, a feature which fur many years distinguished 
American from English practice. 

17. Amongst the contemporaries of Watt one name deserves 
special mention. In 1781 Jonathan Carter Hornblower con¬ 
structed and patented what would now be called 
a compound engine, with two cylinders of different 
siaes. Steam was first admitted into the smaller 

cylinder, and then passed over into the larger, doing work 
against a piston in each. In Homblower’s engine the two 
cylinders were placed side by side, and both pistons worked 
on the same end of a beam overhead. This was an instance 
of the use of steam expansively, and as such was earlier 
than the patent, though not earlier than the invention, of 
expansive working by Watt. Hornblower was crushed by the 
Birmingham firm for infringing tlieir patent in the use of a 
separate condenser and air-pump. The compound engine was 
revived in 1804 by Arthur Wooff, with whose name it is often 
associated. Using steam of fairly high pressure, and cutting 
off the supply before the end of the stroke in the small cylinder, 
Woolf expanded the steam to several times its original volume. 
Mechanically the double-cylinder compound engine has this 
advantage over an engine in which the same amount of expan¬ 
sion is performed in a single cylinder, that the sum of the forces 
exerted by the two pistons in the compound engine varies less 
throughout the action than the force exerted by the piston of the 
single-cylinder engine. This advantage may have been clear to 
Hornblower and Woolf and to other early users of compound 
expansion. But another and probably a more importamt merit 
of the ^stem lies in a fact of which neither they nor for many 
years their followers in the use of compound engines were aware 
—^the fact that by dividing the whole range of expansion into 
two parts the cylinders in which these are separately performed 
are subject to a reduced range of fluctuation in their tempera¬ 
ture. , This,^as will be seen later, limits to a great extent a source 
of wa^ which is present in all steam engines, the waste which 
results from the heating and cooling of the me^ by its alternate 
contact with hot and cooler steam. The system of compound 
eiqiansion is now used in nearly all large engines that pretend 
to economy. Its introduction forms the most outstanding 
improvement which steam engines of the piston and cylinder 
have undergone since the time of Watt; and we are able 
to recognize it as a very important step in the direction set forth 
in his “ first principle ” that the cylinder should be kept as hot 
as the steam that enters it. 

18, Woolf introduced the compound engine somewhat widely 
about 1814 as a pumping engine in the mines of Cornwall. 

But here it met a strong competitor in the high- 
pressure single-cylinder engine of Trevithick, which 
had the advantage of greater simplicity in construo- 
tion. Woolf’s engine fell into comparative disuse, and the 
single-cylinder type took a form which, under the name of 
the' Ctffnish pumping engine, was for many years famous for 
its great economy of fuel. In this engine cylinder was set 
under One end of a beam, from the other er.d of which hung a 
heavy tod which operated a pump at the foot of the sh^t. 
Steam was aeUtted above the pistem for a short pcertion of the 
Btroke, thereby raising the pump-rod, and was allowed to expand 
for the remainder./; Then an ^uilihrium valve, connecting the 
space above and btfloir the piston, as in £g. 6, was qiened, and 
dm |RiiBp-rod descended, doing woHc in lite pump and raising 
piston., Tlw large .moss iwhich.ihad to be started 
at each stroke served iby its inertia to counter- 
iiittllad#ttotunequiil pntsaure of the steaoe^ ffor the ascending 
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rods stored up energy of motion in the early part of the stroke, 
when the steam pressure was greatest, and gave out energy in 
the later part, when expansion had greatly lowered the pressure. 
The frequency rf the stroke was controlled by a device cidled 
a cataract, consisting of a small plunger pump, in which the 
plunger, raised at each stroke by the engine, was allowed to 
descend more or less slowly by the escape of fluid below it through 
an adjustable orifice, and in its descent liberated catches which 
held the steam and exhaust valves from opening. A similar 
device controlled the equilibrium valve, and could be set to give 
a pause at the end of the piston’s down-stroke, so that the pqmp- 
cylindcr might have time to become completely filled. The 
Cornish engine is interesting as the earliest form which achieved 
an efficiency comparable with that of good modern engines. 
Fo.' many years monthly reports were published of the “ duty ” 
of these engines, the “ duty ” being the number of foot-pounds 
of work done per bushel or ^in some cases) per cwt. of coal. The 
average duty of engines m the Cornwall district rose from 
about 18 millions of foot-pounds per cwt. of coal in 1813 to 68 
millions in 1844, after which less effort seems to have been made 
to maintain a high efficienty (Pm. Inst. C.E., 1863, vol. 23). 
In individual cases much higher results were reported, as in the 
Fowey Consols engine, which in 1835 was stated to have a duty 
of 125 millions. This (to use a more modem mode of reckon¬ 
ing) is equivalent to the consumption of only a little more than 
j I lb of coal per horse-power per hour—a result surpassed by 
very few engines in even the best recent practice. It is difficult 
to credit figures which, even in exceptional instances, place the 
Cornish engine of that period on a level with the most efficient 
modern engines—in which compound expansion and higher 
pressure combine to make a much more perfect thermodynamic 
machine; and apart from this there is room to question the 
accur^y of the Cornish reports. They played, however, a useful 
part in the process of steam engine development by directing 
attention to the question of efficiency, and by demons crating 
the idvantage to be gained by high pressure and expansive 
working, at a time when the theory of the steam engme had 
not yet taken shape. 

19. The final re'vival of the compound engine did not occur 
untU about the middle of the J9th century, and then several 
agencies combined to effect it. In 1845 M’Naught 
introduced a plan of improving beam engines of the 0*“^"** 
original Watt type, by adffing a high-pressure 
cylmder whose piston acted on the beam between the centre 
and the flywheel end. Steam of higher pressure than had 
formerljf been used, after doing work in the new cylinder, 
passed into the old or low-pressure cylinder, where it was 
further expanded. Many engines whose power was proving 
insufficient for the extended machinery they had to drive were 
“ M'Naughted ” in this way, and after conversion were found 
not only to yield more power but to show a marked economy of 
fuel. The compound form was selected by William Pole fer 
the pumping engines of Lambeth and other waterworks about 
1850; in 1854 John Elder began to use it in marine engines; 
in 1857 E. A. Cowper added a steam-jacketed intermediate 
reservoir for steam between the high and low pressure cylinders, 
which made it uimecessary for the low-pressure piston to be just 
beginni^ when the other piston was just ending its stroke. 
As facilities increased for the' use of high-pressure steam, 
compound sponsion came into more general use, its advantage 
l/ecoming more conspicuous with evsfy infS’ease in boiler pressure 
—until now there are few large lanid ei^nes and scarcely any 
marine engines that do not employ lit. In marine practice, 
where economy , of fuel is a mffch tome'impogont'factor in 
determining the design than it U on land, tSe princjple of 
compound expansion has been gre|tly ectonded by the intro¬ 
duction of triple and evw quadruple ex|laniibn engines, m which 
the steam is made to expand successively in three or in; four 
(tylinders, In loconaotive engines, Where Other considerations 
are of morempment .t^p the saving ot Coal,hdmpOundjsxpansion 
has found some application, but its use there is comparatively 
rare.. 
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ab. l^e adaptation of the steam engine to railways, begun by 
Trevithick, became a success in the bands of George Stephen* 
son, srfiose engine, the “ Rocket," when tried atong 
toLuet- with others, in 1819, not only distanced its com- 
petitors but settled once and for all the question 
whetiter horse traction or steam tracticn was to be used 
on railways. The principal features of the “Rocket" were 
an improved steam-blast for urging the combustion of 
coal and a boiler (suggested by Booth) in which a large 
heating surface was given by the use of many small tubes 
thrqpgh which the hot gases passed. Further, the cylinders, 
instead of being vertical as in earlier locomotives, were set 
in at a slope, which was afterwards altered to a position more 
nearly horizontal. To these features there was added later 
the “ link motion," a contrivance which enabled the en^e to 
be easily reversed and the amount of expansion to be readily 
varied. In the hands of George Stephenson and his son 
Robert the locomotive took a form which has been in 
all essentials maintained by the far heavier locomotives of 
to-day. 

31 . The first practical steamboat was the tug " Charlotte 
Dundas," built ly William Symington, and tried in the Forth 
A^natum Canal in 1802. A Watt double-acting 

(0 stm‘ condensing engine, placed horizontally, acted directly 
boat*, by a connecting-rod on the crank of a shaft at the 
stem,, which carried a revolving paddle-wheel. The trial 
was successful, but steam towing was abandoned for fear 
of injuring the banks of the canal. Ten years later Henry 
Bell built the “ Comet," writh side paddle-wheels, which ran 
as a passenger steamer on the Qyde; but an earlier inventor 
to follow up Symington’s success was the American, Robert 
Fulton, who, after unsuccessful experiments on the Seine, 
fitted a steamer on the Hudson in 1807 with engines made to 
his designs by Boulton & Watt, and brought steam navigation 
for the first time to commercial success. 


33. With improvements in the details of design and construc¬ 
tion it gradually became practicaWe to use higher steam pressures 
and higher piston speeds, and consequently to 
s'm^ obtain not only greater efficiency, but also a greater 
Pnaaor* amount of power from engines of given bulk. Bi 
atuita 187a Sir F. J. Bramwell, describing the typi<»l 
somm marine practice of that time, gave a list of engines, 
all compound, in which the toiler pressure ranged 
from 45 to 60 lb, the mean piston speed was 350 ft. per 
minute, and the consumption of coal 3 to si lb per hour 
per indicated horse<{>ower. In x88i F. C. Slarshall gave 
a similar list, in which the toiler pressure was 77 Ib, the speed 
460 ft. per minute, and the consumption a trifle under s ib. 
These were compound engines with expansion in two stages, 
The triple expansion engine, introduced by Dr A. C. Kirk 
THpioaaa ^ ^^ 74 > general use un^ after 

Qaadrapk 1881. It becanw the normal type of marine engine, 
BjtpaaaJoa. with pressures ranging, as a rule, from rjo to 
300 lb, piston speeds generally of 500 cr too ft. per mmute, 
but sometimes as high as pro or 1000, and coal consumption 
of about li Ib per h^r per indicated horse-power. In some 
mstonces quadruple erqwnsion has been preferred, with some¬ 
what hi^flier pressures, but it can scarcely be said to be 
establish^ that the advantage of adding a fourth str^ ckaily 
compensates for tbe ex^ coipplication. Sottie pwbculars of 
the dimensions reached in i^em pnmtii;^ will be mven 
kter. Several' of the vessels eng^^ in tlie Traosatuintic 
passenger service, and also a few armoured cruisers, have 
engines in which the twin sets l!>kVe an indicated 

horse-power exoeedhw 30,000. But even these ^res are 
eclipsed ill ships wh^ are driven to tarhahe engines. The 
cruisers of ,tiie “ Invincible " class have .tprbinq enginqs ot 
41,000 horse^wer, and lihe turbines of the great Cvwden 
“ Lusitania ” and “ Mauretania ” (1907) develop about *70,000 
h.p. in propelliiw these ships at a ripe^ of 35 kn^. & Aay be 


leetjoiied ^tyhe^eE g^^tic^cphcetitratiohs df; 
e propulsion |^ve been practicable j 


been for the new posaihilities which the introduotjon of the 
steam turbine has opened up. 

3^. The invention of the steam turbine has in Bust revolu- 
tiomzsd marine engine practice, so far as fast vessels are'con- 
cemed, and has supplied a formidaWe rival to the 
reoprocating engine for use on Imid. The steam 
turbine has beoi brought to a degree of efficiency atibo 
which places it, in respect of economy in steam 
arid coal consunqition, on a somewhat higher level 
than the best engines of the older type in cases where a 
large amount of power is to be generated. Its greater simplicity, 
compactness and freedom from vibration are merits whi^ 
have aheady gone far to secure for it a preference, notwith¬ 
standing the short time that has passto since it .became 
known as a practicable engine. The togest demands for poww 
occur in fast passenger vessels, m war-ships and in stations 
from which electric energy is distributed for traction or otho' 
uses; in all these cases tlie steam turbine is now taking the 
leading place. It is to the inventive genius of the Hon. C. A. 
Parsons that we owe not only the main idea of the modem 
steam turbine, but also the working out of many novel 
mechanical details which have been essential to success, as well 
as the adaptation of the turbine to marine propt^ion. 

34. In the steam turbine, as m the water turbine (fo|' which 
see Hypraulics), the force directly operative to do useful .JKork 
is derived from the Irinetic energy of the operative fluid, either 
by the impulse of a jet or jets sliding over movable blades, or ty 
tto reaction of orifices or guides from which the jets issue. The 
pressure, instead of being exerted on a piston, is employed in 
the first instance to set the fluid itself in motion. There is 
a conversion of pressure-energy into velocity-energy as a pre¬ 
liminary step towards obtaining the eflecti ve work of the machine. 
But in a steam turbine this implies velocities which ore immensely 
greater than those with which water turbines have to deal, in 
consequence of the much smaHer density of steam as the moving 
fluid. Attempts to design a steam turbine were made by 
numerous inventors, but fell short of practical success mainjy 
because of the difficulty of arranging for a sufficiently high 
vebcity in the working parts to utilize a reasonably large 
fraction of the kinetic energy of the steam, the principle involved 
being that for good efficiency the velocity of the blades should 
approximate to half the vel^ity of the jets which strike them, 
liiere is a further difficulty in getting the enexgy of the steam 
into a suitable kinetic form, namely, to get the stream of ^uing 
particles to take a single direction, wiUiout undue dispersion, 
when steam is allowed to expand through an orifice irom a 
chamber at high pressure into a space where the pressure is 
greatly less. 

In 1889 Dr Gustaf de Laval introduced a form of steam turbine 
in which both of these difficulties viwFe to a great extent over¬ 
come, partly by the special form of the nozzle used to proffiice 
the steam }et and psutly by features of design which allowed 
an exceptionally hi^ speed to be reached in the wheel canying 
the vanes against which the steam impinged. This simplq 
of turbine, 'n^bich will be described in a later section ol itbis 
anicle, has met with considerable success, especially in compara- 
tivdy small sizes, as an en^e for driving electric generators. 
Its efficiency is iurly good, but it is not weU adapted for work 
on a large scale, and it has not been applied to tbe propulsion 
of ships. 

Barsons a^a^d fhe problem at an earlier date, in an entiridy 
diffi^rat >,*ay in the invention of his “ compound " turbine. 
By dmding; tbq whole expansion of the steam into a gi^ 
number of successive and separate steps tw. limited velocity 
acquired at ea<ffi:iffisp to swffi an extent as to .make it compai^ 
tiyely easy to extract the greater part tui jthe kmetlc caseqgy, 
as work done, upon tbe movmg blades,, without ^ 

vdod^ .of .these bla^ inconveniently high. Mqmotwn^io 
Parsons’s compound turbine tbe range of pressure tbimgh wmcb 
the steam esmaads in each sqiara^ step is t({e, sman to give 
rise tQ anycwiiculfy;in tjto formation or the,.tats, . thci^ide 
bigdesi which, form, the jets are distributed, round thq wj^ 
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dreumference of the revolving wheel, end allthe revolving blades 
■re consequently in action at once. Hie steam streams from 
end to end through an annular space between a revolving drum 
and the casing which surrounds it. Parallel rings of fixed guide 
blades project inwards from the casing at suitable distances, 
and .between tiiese are rings of moving blades vdiich project out¬ 
wards from the drum and revolve with it. At each step in the 
exjddfsion the steam-streams through a ring of fixed guide blades, 
and the streams so fomed impinge on the next ring of moving 
blades, and so on. The constaiction, which is of great simpli- 
oJfy, w^l be described later; it lends itself well to the generation 
of power on a laige scale, especially in cases where a fairly high 
spwd of rotation is wanted. _ The more powerful the turbine 
the less important do various inevitable sources of loss become; 
and hence, though the small turbines which were first built 
were less economical than reciprocating engines, the advantage 
is the othw way where large powers are concerned. 

25. Parsons introduced his compound steam turbine in 1884. 
For some years it was made in small sizes only, and the steam 
was discharged to the atmosphere without condensation. So 
long; however, as this was done the steam turbine was sacrificing 
one of its most important advantages, namely, its exceptional 
capacity for utilizing the energy of low-pressure steam down 
to the lowest vacuum obtainable in a condenser. In 1891 it 
was first fitted with a condenser, and it then began to be 
used in electric supply stations. Its efficient at that date 
was found, in te.sts made by the present writer, to be com¬ 
parable with that of good reciprocating compound engines, 
but the figures then obtained were much improved on later in 
turbines of larger size and modified design. The first applica¬ 
tion to marine proplsion was in the “ Turbinia," in 1897. 
I’hc success of this little experimental vessel of 100 tons, which 
with its horse-power of 2100 made a record in speed for a ^fp 
of any_ size, was soon followed by the application of the turbine 
to various war-ships and other steamers. In war-ships the use 
of steam turbines has a special advantage in enabling the 
machinery to be kept at a low level, beneath the protective 
deck, in addition to the general advantages of reduced bulk, 
reduced idbration, reduced liability to breakdown, and reduced 
consumption of coal and of oH which are common to vessels of 
all Classes. The successful trials of the cruiser " Amethyst" 
in 1904 demonstrated these advantages so conclusively that all 
new war-ships for the British navy, from battleships to torpedo- 
boats Sue bang fitted with steam turbines. It is also used in 
many ofoss-chtmnel packets, as well as in the largest ocean-going 
pass^gef vessels. The turbine-driven steamers “Lusitania” 
and “ Mauretania ” (1907) are the most powerful and the fastest 
ocean-going vessels afloat. The rapid development of the 
marine st^ turbine makes it probable that it will displace the 
reciprocating engine in all large and fast ships. For slow-going 
car^boats it is at a disadvantage, unless gearing s re.sorted 
to, Oh account of the difficulty of secaring a suffeiently high 
peripheral velocity in the turbine drums without making the 
turbines unduly bulky, and the leakage losses (due to steam 
passing throu^ the clearance spaces over the tips of the blades) 
unduly huge. E*perim«its by Parsons (Trans. Jnst. Nav. 
^rcfc., 1910) on a ship in which a slow-running propeller is 
driven through reduwng^gear from a high-speed turbine, have 
gtvfen highly promising results. 

Enough has been said to show that the invention of the Steam 
tutbi^NiS the most important step in steam et^eering since 
the time of Watt. It is the fitst solution of "Sie problem of 
uSing steaih efficiently fB an efigine without reciprocating parts. 
The object in most stea® engines is to deliver power to revolving 
nuu^tinety, an^ •touch ifo^tiity has been- expended in attempts 
to devise 'en|3He(l<*whiCh%ill produce rotStm direct^, instead 
of by’ConversieiH<^iof^reciprocating mbtibn. Wo rotaiy engine, 
hpwfver, 'tois pertMOen^ succeuful untS the steam turbme 
tixStlpHteaca fenUi^'-- ’■•i- ' 

' 96. 3 s t|w eatiy (MMtofoent'bf the steam tomine inventors 
fi^.fittie in tisSLwSjpolPjiieqiy to guide them.* watt had the 

or a knosvledge of Joseph 


Black's docliine of latent heat; 'but there was no philosc^y 
of the relation of work to heat Until kmg- after the -munitions 
Of Watt ■ wre complete. The theory of the steam . ntoirtt 
engine as a heat engine dates from 1824, when Stram 

N. L. Sadi Chrnot published his Riflexions sttr Bvtnt. 

la fmisaanct motrice du ^«,- and showed that heat does work 
only by being let down from a higher to a lower tempera^ 
ture. But Cannot had no idea that any of the heat disappears 
in the process, and it was not until the doctrine of the conserva¬ 
tion of energy was established in 1843 by the experiments of 
J. P. Joule that the toeory of heat engines began a vigorous 
growth. From *849 onwards the science of thermodynamics 
was developed with extraordinary rapidity by R. J. M. Clausius, 
W. J. Macquotn Rankine and William Thomson (Lord Kelvin) 
and was applied, especially by Rankine, to practical problems 
in the use of steam. The publication in 1859 of Rankine’s 
Manual of the Steam Engine formed an epoch in the history of 
the subject by givinginventors a new bas«, outside of mete em¬ 
piricism, from which they could push on the development of the 
steam engine. Unfortunately, however, it was assumed that the 
cylinder and piston might be treated as behaving to the steam 
Iflce non-conducting bodies—that the trwisfer of heat between 
the steam and the metal was negligibly smsdl. Rankine’s -cal- 
' culations of steam consumption, work and thermodynamic 
efficiency involve this assumption, except in tiie case of steam- 
jacketed cylinders, where he estimates that the steam in its 
passage through the cylinder takes just enough heat from the 
i jacket to prevent a small amount of cmdensation which would 
otherwise occur as the process of expansion goes on. If the 
transfer of heat from steam to metal could be overlooked, 
the steam which enters the cylinder would remain during 
admission as dry as it was before it entered. Mid the volume of 
steam consumed per stroke would corresfwnd with the volume 
of the cylinder up to the point of cut-off. It is here that the 
actual behaviour of steam in the cylinder diverges most widely 
from the behaviour which the theory assumes, ^en steem 
enters the cylinder it finds the metal chilled by the previous 
exhaust, and a portion of it is at once condensed. This has the 
effect of increasing, often very largely, the volume of boUer 
steam required per stroke. As expansion goes on the water that 
was condensed during admission begins to be re-evaporated 
from the sides of the cylinder, and this action is oft«i prolonged 
into the exhaust. It is now recognized that any theory wmch 
fails to take account of these exchanges of heat between tte 
steam and its metal envelope fails also to yield even compara¬ 
tively correct results in cdculating Ihe relative efficiency of 
various steam pressures or various ranges of cxpansim. But the 
exchanges of heat are so complex that there seems little prospect 
of submitting them to any comprehensive theoretical treatment, 
and information is rather to be sought from the scientific analysis 
of experiments with actual machines. 

27, Formation of Steam under Constant Pressure. —In att^Mltig 
a brief sketch of stram engine theory it is necessary to begin'ty ^vlng 
some account of the properties of steam, to far as tiiey -are arelevaat. 
The pn^erties of steam are most oonvenientiy stated by refening 
in the fost instance to what happens when steam is formed under 
constant pressure. ' This is Bubstantiaiiy the process which occurs 
in idle btnler of a steam engine when the engine is at-worfc. To iiX 
the ideas we may eoppote that the vessel in which steam is to be 
formed is a long upright cylinder fitted with.a ^on which may be 
loaded so that it merts a constant pressure on we fluid below, 
there be, to begin with, at the foot of the,cylinder a quantity 01 
water (Which for Convenience of irameHcid statement wre ttiall take 
as T to), at any tempeiaturef^; and Isttoe pisten preskon the surface 
of the water with a fore* of p, Ih per square foot, -Let heat-now be 
appUad to the bottom of the, cylindw.. -As it mters the water it 
\nll produce the. following ^ects in ihreo stages i— 

X. The temp^tuse of the'water rises until n.perininiepiperatnre 
t is reached, at which steam bCj^ fo be formed. The Valub of 
I deptods ott 'the partiedtar dreuure p tthiCli the ^ston -exetts. 
Uiito the teapsmtnre t is resmied :thece is nothing'but water-helow 
thepisftott, - 1,', 1, !..I ' i: 
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vhichi* formed it said to be satMTOInt. The vulume which the piston 
endotet at the end of thit' stage—the volume, namely, of i Ih of 
■atunted steam at ptessnce f (and temperature t )—will be denoted 
by V in cubic feet. 

3. If after all the water is. converted into steam more heat be 
allowed to enters the volume will increase and the temperature will 
rise. The steam is then said to be mptrhtuUd. 

The difference between saturated and superheated steam may be 
expressed Inr saying that if water (at the temperature of the steam) 
be mixed with steam some of the water will be evaporated if the 
steam is superheated, but none if the steam is saturated. Any 
vapour in contact with its liquid and in tiiermal equilibrium is 
necessarily saturated. When saturated its properties differ com 
sidctably, as a rule, from those of a perfect gas, eqwdaUy at high 
pressures, but when superheated they approach those of a perfect 
pas more and more closely the further the process of superheating 
18 carried, that is to say, the more the temperature is laisM above i, 
the temp^ture of saturation corresponding to the given pressur^. 

aS. Relatim of Pressure and Temperature tn Saturated Steam .—^TTie 
temperature ( at which steam is formed depends on the value of p. 
Their relation was determined with great care by Regnault {Mem. 
Inst. France, vol. xxi.). The pressure of saturated steam rises with 
the temperature at a rate which increases rapidly in the'opper regions 
of the scale. This will be apparent from the first and second columns 
of the following table. The first column gives the temperature on 
the Centigrade scale; the second gives tiie corresponding pressure 
in pounds per square inch. 

29. Relation of Volume and Temperature .—The same table shows 
the volume v in cubic feet occupied by i lb of saturated steam at 
each temperature. TTiis is based on the investigations of H. 
Callendarwhobas shown (see TBSRMopyNsMics and Vaporization) 
that an equation of the form 

P 

is applicable to water vapour, whether saturated or superheated, 
within the limits of experimental error throughout the range of 
pressure that is important in engineering practice. In this equation 
T is tbo abeolute temperature, R and b are constants and c is a 
term varying inversely as a certain power of the temperature. By 
aid of t^ equation, in conjunction with the results of various 
experiments on the latent heat and other properties of steam, 


numerical values of all the important poperties of steam may be 
derived throughout a range 01 saturation temperatures extending 
from 0° C. to 200° C or so. The values so obtained are thermo¬ 
dynamically consistent witii one another, and are in good agree¬ 
ment with the most authoritative experimental results. They ure 
accordingly to be accepted in lieu of those given in earlier steam 
tables which depended on measurements by Kegnault, and are now 
known to be in some particulars erroneous. R. MoUier has applied 
Callendar's method with great completeness to the calculation of 
steam tables, and the figures given here are adapted from bis results.' 
In addition to the relation of temperature, ^essuie and volume, 
the table shows other properties of steam which will be explained 
as we proceed. 

30. Srrppbf of Heat in FormaHonof Steam under Constant Pressure .— 
We have next to consider this ‘supply of heat in the imaginary 
experiment of { 91, During the first stage, until tbe temperature 
rises from its initial value to i, the temperature at which steam 
begins to form under the given pressure, heat is required only to 
warm the water. Since the specific heat of water is n^lyconsrimt, 
the amount of heat taken in during the first stage is approidinately 
f — <g thermal units, or J(f — ^ foot-pounds, J being Joule’s rauiva- 
lent, wid this expressioa for it will gencraUy serve lyith suf^ent 
accuracy in practical caksulatioss. wn exactly, however, the beat 
taken in is somewhat greater than this at hi(m temperatures, iat 
Romnlt's experiments show that the specific heat of abater increases 
sii^tly as the tempwatare rises. In stating the ainoimt of heat 
required for this first stage,must be taken as a l^wn tempera¬ 
ture ; for (xm venienoe in nonuiicat statement tbs temperature 0° C 
is usually chosen asaa azbitran starting-poiAt fr^ which the recep¬ 
tion of.beat is to be reckemsd. yfa.ahatfe&^ley the symbol i to 
designate the hMtt.ssquissd til ndm i.Ibm water fiom 0* C. fo the 
tentative,( at stsam bSC^ to soem. During t^e, first 
stage, sensiMy iril ftm hsat-snppuea gnss to iACniMe ,ihe jstott of 
intmiml vantsS whkh Jirid possesses, the amount, at external 
work which4* dome hy the enaqaion of the toim,bebig mlmU^ 

The beeit .takaaiin dqripg Ihs aecond ati^ is what fs caw &e 
MsnUeat (d tpttm, 
doing extamitlissork, 
of the steam «.oyw<the 




31.' Totid Sfeat of ^Mmi,^Akding to|M^' 
daring tbeJbmt Msdiaa 9 aQd,«tag|a,,srsh£sS.^'q 


* Bi .MbUiar, >f«MS Tetifttm WM 
(Berlin, 1906), See alniSssiag’a Ahem iuwiW: 


ifihilmn to' 
^StoWgiated 


by H which may be called the boat of formation of i lb of saturated 
steam:— * 

H » A H-L. 

The heat of formation of t tb of steam, when formed under conitant 
pressure from water at any temperature ig, is H — h„ where i, 
corresponds to (g. 

It has been pointed out by Mollier that for the purpose of calcula¬ 
tions in tectuucal thermodynamics it is convenient to add to the 
heat of formation the quantity ptv/J, which rroresents the thermal 
equivalent of the work spent in mtraductog tiie water under the 
piston, against the constant pressure p, bmore the operation of 
heating imagined in § 27 begins, iv being the volume of the water. 
We thus obtain a quantity which in its numerical values difiers only 
very slightly from H, namely 

I = H -P pwfj. 

We shall call this the total heat of saturated steam. Values of I 
are stated in the table. Since the volume of i tb of water to only 

Properties of Saturated Steam. 


Tempera* Presaore 
ture. tb 

Centigrade. sq. tn. 


Voluma , Total HeaL Entrt^y. 

cub. fu . ...I-- —-- 
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to use this arbitraty starting-point in reckoning what may be called 
the internal energy of the substance, which is tte excess of tiie heat 
taken in over the external work done by the substance during its 
reception of heat. Thus the internal energy E of i lb of saturated 
steam at pressure p is equal to the total heat I, less that part of the 
total heat whi(^ is spent in doing external work, or 
E = I - MJ- 

The notion of internal energy is useful in calculating the heat taken 
in or rejected by steam during any stage of its expansion or com¬ 
pression in an engine. 'When a working substance passes from 
one condition to another its gain or loss of heat is determined by 
the equation 

Heat taken in — increase of internal energy -f external work. 
Any of the terms of this equation may be negative; the last term 
is negative when work is done, not by but upon the substance. 

33. Wet Steam. —In calculations which relate to the action of 
steam in engines we have often to deal, not with dry saturated steam, 
but with a/et steam, or steam which either carries in suspension, or 
is otherwise mixed with, a greater or less proportion of water. In 
any such mixture, assuming it to be in equilitirium, the steam and 
water have the same temperature, and the steam is saturated. The 
dryness of wet steam is measured by the proportion g of dry steam 
in each pound of the mixed substance. When that is known it is 
easy to determine the other jihysical constants: thus— 

Latent heat of i lb of wet steam = jL; 

Total heat of t lb of wet steam — 1 » -f aL; 

Volume of I lb of wet steam <= ?» -f (i — g)» 

= gv very nearly, 

unless the steam is so wet as to consist mainly of water. 

34. Superheated Steam. —Steam is superheated when its tempera¬ 
ture is raised, in any manner, above the temperature corresponding 
to saturation at the actual pressure. When considerably super¬ 
heated, steam approximates in behaviour to a perfect gas. 

The specific heat during superheating is nearly constant at low 
pressures, its value being approximately 0*48; at high pressures it 
IS higher, especially when vie amount of superheating is sUght. 
Callendar's equations enable it to be calculated for any assigned 
conditions of temperature and pressure. They also allow a direct 
determination to be made of the total heat of superheated steam 
of given temperature and pressure, and from this, by comparison 
the total neat of saturated steam at the same pressure, the mean 
specific heat over any stated range of superheating may be found, 
(filing I, the total heat of steam in the saturated condition, when 
the temperature is f, k the mean specific heat in superheating at 
constant jnessure to a higher temperature f and I' the total heat 
in the superheated state, we have 

r = I, -f e(f - <). 


The followii^ are values of « :— 


Temperature of 
Superheats'in °C> 

Temperature of Saturation t in 

“C. 

8 o» 

lao' 

160° 

180° 

200° 

IOQ° 

0-49 





150° 

049 

0-5I 




aoo* 

0-49 

0-51 

0-54 

0-57 


ayo® 

0*48 

©•50 

0-53 

0-56 

‘>•59 

300* 

©•48 

050 

0*53 

0-54 

0-57 

350 * 

0-48 

0-49 

0-51 

0-53 

0*50 

400^ 

0-48 

0*49 

0'5l 

0*52 

o '55 

450* 

0-48 

0-49 

o-jl 

O'sa 

<>•54 


33. Isothermal Expansion of Steam.—The expansion of volume 
which occurs during the conversion of water into steam under 
constant pressure islwthacmal. From what has been already said 
it is obvious that steam, or any other saturated vapour, can be 
expanded or compressed isothermallv only when wet, and that 
evaporation (in the one case) or condensation (in the other) must 
accompany the process. Isothermal lines for a working substance 
which consists ofa liquid and its vapour an straight lines of uniform 


m p easu re. * 

36. Adiabatic Expansion of Steam.—U staam initiidly dry be 
aw«ed to expand adlabatically (namely, without taking in or giving 
dnt aiy himt) becomee wet A part of the steam is condensed 
by the ptoceai <d adiabatio eoepansion, at first in the form of minute 
partidn suspended thremghoat the masa The temperature and 
pressure faQ; and, as that part of the snbstuice emich remains 
nneondensed is satmated, the eslaition of siessun to tempeiatun 
throughout the expamton ia that which hnds its ssduratod steam. 
Before expana^ M tiie initial dryness of toe steam be g, and its 
absolute tempeihtute r. Then, if it expand adiahatksaUy until its 
tamperatote ts^ 'to e, its dryness after expansion may be shown 
te'fea ' t ■ " 




,.gS&+jpg.Ii). 


This formula is easily applied to the construction of the adiabatic 
curve when the initial ^vessure and the pressure after expansion 
are given, the corresponding values t and L being found from the 
table. 

37. Ideal Action of Heat Engine. —According to the principles 
of thermodynamics {q.v.), the action of a heat engine dopmds on 
its receiving heat at a temperature hither than that at which it is 
capable of rejecting heat to surrom^ing objects. The working 
substance in tne ei^ne must necessarily pass from an upper tem¬ 
perature, at which it takes in heat, to a lower temperature, at which 
it rejects heat, the difference between the heat taken in and the heat 
rejected being the thermal equivalent of the work done. It may 
readily be toown that when the conditions are such as to make this 
difference as great as possible—in other words, to make the efficiency 
reach its idea) limit—^tbe ratio of the heat taken in to the heat 
rejected depends only on the temperature at which reception and 
r^ection of heat occur. Calling t, and the absolute temperatures 
at which heat is taken in and rejected respectively, and Q, and Qg the 
quantities of heat taken in and rejected, the limit of efficiency is 
reached when Qi/Qg ~ r,/ Tg. The efficiency then has the value 

(Oi - Q.)/Q. = (r. - 

and 'W, the work done, is Q,(t, — Tgj/r,. 

In the ideal engine imagined by Carnot the action is of this simple 
character. The working substance is brought by adiabatic com¬ 
pression from the lower to the upper extreme of temperature. It 
then takes in heat, without digging in temperature. Next, it 
expands adiabatically until its temperature falls to the lower extreme 
and finally at that temperature it rejects enough heat to restore it 
to its initial state, thereby completing a cycle of operations. 

38. Carnot's Cycle'with Steam for Worhir^ Substance. —'We arc 
now in a position to study the action of a heat engine employing 
steam as the working substance. To simplify the first consideration 
as far as possible, let it be supposed that we have a long cylinder 
composed of non-conducting material except at the base, ard fitted 
with a non-conducting piston; also a source of heat A at some 
temperature tj ; a receiver of heat, or, aS we may now call it, a con¬ 
denser C, at a lower temperature t^; and a non-conducting cover B. 
Then we can perform as follows the ideal reversible cycleof operations 
first described by Carnot, which rtves the highest possible efficiency 
attainable in any heat engine. To fix the ideas, suppose that there 
is ilb of water in the cylinder to begin with, at the temperature t, : — 

I. Apply A, and mlow the piston to rise. The water will take 
k: heat and be converted into steam, expanding isotheimally at 
constantprossure p,. This part 
of the operation is shown 
by the line a6 in fig. 9 

a. Remove A and apply 
B. Allow the expansion to 
continue adiabatically (fie), 
with falling pressure, until 
the temperature falls to Tg. 

The pressure will then be pg, 
namely, the pressure given 
in the table corresponding 

tOTg. 

3. Remove B, apply C, 
and compress. Steam is con¬ 
densed by rejecting heat to 
C The action is isothermal, 
and the pressure remains 
Pf Let this be continued 
until a certain point d is 
reached, after whidi adiabatic comprmion will complete the cycle. 

4. Remove C and apply B. Continue the oompresskm, which 
is now adiabatic. If the point d has been rightiy chosen, this will 
complete the cycle by restoring the working fluid to toe state of 
water at temperature t,. 

The “ indicator diagram " or diagram ^Ibitiiw toe relaticm of 
pressure to volume for such a cycle is given in fig. 9. Since the 
process is reversible, and since beat is taken in only at t, and rejected 
only at t., the ideal conditions for perfect efficiency are satisfiedjUd 
accordingly toe efficiency is (tj—tj)^j. The heat taken in per lb of 
toe fluid is t, and toe work done is L,(Ti — rifr,, a result which 
may be used to Check toe caloulation of toe dligp'am. 

39. E^ieney of a Petfed Stem Engine: Eimitst^ Temperatnre.— 
If toe araon here dCMribed could be realised in pnetiee, we should 
have a toermbdynaideally perfect sMea engine ustog saturated 
steam. The fraction of toe heat supped to it wlrieh BUim an engine 
would convert into wdik wo^ deptod Cimifiy on toe temperature, 
and therefore on toe pressure, at whtoh the steank wak prodwed and 
condensed. The tei^eirature pf co^ensatleti is limited by toe 
consideration that there mutt bC an fibawbliiit supply of some 
subs^ce to absorb toe rejected heatrwitor is actually used for 
this purpose, so tost v. has for its lower limit toe temperature of 
toe'i^auable water-Snppto..' 

To toe higher tempoldhre t, a ‘practical liittK Is' set by toe 
mechantcaldiffieulties, wito refpud to .strength and to lubrication. 
Which Btte^ the uyew 1 fli|h-preis«restSam. InehgineaiofercUnmy 
constrnetion the pressure is rarely to muds at S30 )hper>a 4 ;ih. 
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Fig. to.—Organs of a Steam Engine. 


It must not be supposed that the efficiency (r^ — r^lti is actually 
attaitted, or is even attainable. Hany causes cbss^e to preveirt 
steam engines from being tbermodynandcally psc^t, and some of 
the causes of imperfection rannot tc rCmovM. ' 

40. Engine with Separate Organs ,—In the ideal enme represented 
in fig. to the functions of boiler, cylinder and ct^enser are com¬ 
bined in a single vessel; but, prodded the working substance passes 
through the same cycle of operations, it is indifferent whether these 
are performed in several vessels or in one. To apjnoach a little 
more closely the conditicms that hold in practice, we may think of 

the engine as consist^ (d 
n a boiler A (fig. 10) kept at 

r„ a tton-condacting cylinder 
and piston B, a stnace con¬ 
denser C krat at T], and a 
feed-pump D which restores 
the condensed water to the 
boiler. 'When the seversd 
organs of the engine are 
separated in this way we 
can still carry out the first 
three stages of the ^clic 
i^ess described in f 38. 
The first stage of that cycle 
corresponds to the admission 
of steam from tire boiler 
into the cylinder. Then the point known as the point of cut-off 
is reached, at which admission ceases, and the steam already 
in the cylinder is allowed to eimand, exerting a diminishing pres¬ 
sure on the piston. Ttiis is the ^ond stage, or the st^e of 
expansion. 'The process of expansion may be earned on until 
the pressure falls to that of the condenser, in which case the 
expansion is said to be complete. At the end of the expansion release 
takes place, that is to say, communication is opened with the con¬ 
denser. Then the return stroke begins, and a period termed the 
exhaust occurs, that is to say, steam passes out of the eylindery into 
the condenser, where it is condensed at the pressure in the condenser, 
which is felt as a bach pressure opposing the return oi the piston. 
So far, all has been essentially reversible and identical with the 
corres^nding parts oi Carnot's cycle. 

But we cannot complete the cycle as Carnot's cycle was completed. 
The existence of a separate condenser makes the fourth stage, that 
of adiabatic compression, impracticable, and the beat wWcan do is 
to continue the exhaust until condeiwtion is complete, and then 
return too condensed water to the boiler. 

41. Rmhine Cycle .—^It follows that the ideal cycle of Carnot is 
not an appropriate standard with which to com^uure toe action of 
a real steam engine. Instead of it we have, in toe engine with 
separated organs, a cycle which is commonly called the Saaldne 
cycle, which differs from toe Carnot cycle only in this, that toe stage 
of adiabatic compression, is wanting and ito place is taken by a 
direct return of toe condensed water to toe boiler, a process which 
makes toe water receive heat at various temperatures, ranging from 
the temperature of the condenser up to thatof toe boiler. Thechief 
part of the heat which the working substance receives is still taken 
m at the upper limit of temperature, during the pmeess of changing 
from water to steam. But a small part is token in at lower tempera¬ 
tures, namely, in the heating of the feed water in its transfer .to the 
boiler. Any beat so taken in has less availability.'.for oonversion 
into work than,if it were taken in at the top of the range, and conse¬ 
quently the ideal efficiency of toe cycle falls somewhat toort of this 
ideal reemhed in toe cycle of Carnoti 
But the principle still applies that wito respect to eaoh portion 
of the heat that is taken in, toe fraction convertible iitio work under 
ideally favonraWe conditions is measured by (t— tJ/t, where ir ie toe 
absolute temperature at which that portion of heat is received, 
and r. is the tempemture at which heat is rejected. Accordin^y, 
we may inve^ate as follows the ideal perfoimanoe of an epgine 
foUowiu the Rankme cyide. I«t tQ (present .that portion of 
the wh^ heat which is titoen in at.any .temperature r.. Then toe 
greatest amount of work obtainable from that portion of heat is 
eQ(T—T^/T, and the whole amount of work ideidte obtainable in 
toe complete process is found by calculating JtfOfr-r- r^/r where 
toe summation includes aU the heat that, is taken in. In.a steam 
engine using saturated steam the principal item-in this sum.ip the 
latent heat which is taken in at constant tempscatore ffiydoring 
the change of siaste firam water to steam. But toera ia,.in.ad 4 ition> 
the beat taken in by the feed-water beforertmachea toetemperatan 
at which steam is formed, and this may be i«pra«eate 4 .na the sum 
of a series of elements rBr taken in at wmting .Ismaarrtbrm 
where r is toe spooificheatofJwatet. Thusif WireMteei^ toetooi^ 
equivalent of too woih theoretically ObtaimbleiPm S tea m , nnflter 

id^y favounCble Conditions, 


W 


^ fMr ~ 'll. Li(n •" 

. 7 ■ : y-‘ . Oi' 


The experiments Of Itegmriitt sb^ toat^ r; teWtia 'to« JUJU' hi 
temperature tiiat obtain £> bOiMil^' is k neatly amstattt wnw. 
and M ssrioni drrm hi iiri«ia,iH!ed to to 
teeattog it at h edhstantj wito a riUhe e^ffidf to t^e toean 


detoimined by Regnault, between toe limits of r, and r„ On this 
basis 

W - e(T, - rj - VT, log. -f ~ 

T, T, 

It is usual to take a as practically eqnal to i, which make; 

W - (T, - Ta)(i + ^) - T, log.^^. 

'This expresses the greatest amountof work, which eaoh ponnd of steam 
can yimd when the temperature t, at which it reaches the engine 
and the temperature rg at which it leaves the e^ne are assigned. 
It consequently serves as a standard with which the actual per¬ 
formance may usefully be compared. The actual 3$old per lb 
of steam is always constderably less, chieSy because the ideal 
condition of adiaMtic expension from the higher to the lower 
extreme of temperature is never satisfied. 

A more simple expression for the work theoretically obtainable 
per Ib of steam when expanded adiabaticatly under toe conditions 
of the Ranldne cycle, is * 

Ii - I.. 

where I, is the total heat of the working substance to the initial 
state, btffore the adiabatic expansion, and Ig is Its total beat ititer 
that expansion,. For it may readily be provni that, in an adiabatic 
process. 




and this integral is toe area of the indicator tUagram when the 
substance »taken in at pi, expanded to p, and discharged at pg. 

This ejnression applies whether the steam is initially supoheated 
or not. 1, will in general be the total heat of a wet mixture, ah^to 
calculate it we must know the condition as to wetness whhffi results 
from the expansion. This is most easily found, especially when 
there has bmn initial superheat, by making use of toe entropy- , 
temperature diagram to be premtly describra, or by otiiet gra[mic 
methods, for an account of which the reader should i^er to tlm paper 
by MoUier already cited, orto J. A. Ewing's The Steam Engine and 
other Heat Engines (3rd ed.). 

4a. Entropy.—The study of steam-engine proUenu is greatly 
assisted by introducing toe idea of entropy and making use of dia* 
mams in which the two co-ordinates are entropy and temperature. 
Entropy is a condition of the working substance defined' by toe 
statement that when any quantity of heat IQ'is received D^, ' or 
generated in, or rejected by the substehoe, umen its absolute tem¬ 
perature is r, toe substance gains or loses entropy by the amofint 
IQ/v.' Thus tt^fr measures toe whole change of entropy to a 
piooeas which involves the taking to or rejection of heat at toore 
than one temperature. We toall denote entropy by p, and consider 
it as reckoned per unit of mass of toe substance. Since by definitkiB 
oi entropy tp IQ/r, vIp » 3Q, and hence if a curve 1 ^ drawn 
with T and pto ordinates to exhtoit too action of a workitw substance, 
the area under the curve, or frdp, being equal to glQ, measures 
the heat which toe substance has received or rejected during the 
operation which the curve represents. 

In a reversible cycle of operations Carnot's principle shows that 
3 lQ/r s>o, and it is obvious in such a case that the entropy returns 
at the end of the cycle to its.piiiiutive value. The same result may 
be extended to a cycle which includes any non-revetsible step, by 
taking account of the heat generated within the substance by suto 
a step, as if it were heat communicated from out^e, in to)8 reckoning 
of entropy. Thus, for example, if at one stage in toe cycle the sub¬ 
stance passes through a ttorottle-valve, whito lowm its prenwe 
without letting it do work, toe action is equivatont to effect fS 'ito 
adiabatic expansion, together with the co m tt n mi c ntion to the mb- 
stanee, as heat, (ff toe worit whjeh is lost to conaequence of toj^ 
irreversible eatewelon through .flie tattle-valve tedonk toe'tfface 
of adiabatic expansion agai^ a plstem. Ii tWa heut be todfuded 
in the reckoning glQ/ro for toe complete cycle. 

The entropy-tempOTture diagram fot any com{dete cyclic prodeu 
Is a closed curve, and the area It encloees, being the excees Of the 
heat received over the heat rejected, mea|ures the work done. 'The 
entropy-temperature diagram shares thU’'useful characteristic wito 
the pressure-viffume dia^am, and in adtotion it shows directly the 
heat received and toe heat rejected ^ toe areas under toe forward 
and backward limbs of toe curve. To maW toe entrppy-tempeia- 
ture dtogram tor the Ideal steam engine (namely, toe engtoe foUowit|g 
too Rbi&toe cycle), weMve to reckon firat the entropy which water 
Msdnires to hetoff heated; and next the entropy L,/r,which is acqoirpd 
whm’toe Oenvwdim. into steam has taken piam. Beckoning teom 


any ftewdard tetopeiatnre t,, to the heatiig of toe feed-water 'am 
to any tentoOratnio; t, toe entropy acquired is ~ 

' j 

' V ■ jv* T 1 

and taUngrM sensibly oonstant, t 

'Pa;~v(log<r — lof^^. 

evaporation at r. a quantity of heat Lj It taken to at 
' T„ and l^ce the entropy gif toe steamy. 

If «t" ' 
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%^alnes of the entropy of water and steam are given in the taUe. 
The entropy-temperature diagram for a Rankino cycle is illustrated 

in fiij. It. whore ab, a 
logarithmic curve, repre¬ 
sents the process of heat¬ 
ing the feed-water, and 
be the passage from the 
state of water into that 
of steam. The diagram 
is drawn to scale for a 
case in which steam is 
formed at a pressure of 
r8o ft per sq. in., and 
condensM at a pressure 
of I ft per S5. in. After 
the formatioD of the 
steam, the next step in 
the ideal process is 
adiabatic expansion from 
the higher to the lower 
limit of temperature, 
which is represented by 
' the vertical straight line 
cd, on adiabatic process 


J^HSOL 


t'lo. 11. 


being also isentropic. Finally, the cycle is completed by da, which re¬ 
presents the condensation of the steam after its temperature has been 
reduced by adiabatic expansion to the lower limit of temperature. 
The area ahed repremnts the work done, and its vidue per ft of 
steam is identical with W as reckoned above. The area mabcp is 
the whole heat token in, and the area ms^ is the heat rejected. 

Let a curve cf be dcawn to show the values of t^ entropy of 
steam for various temperatures of saturation : then if od be pro¬ 
duced to meet the curve in /, the ratio fd/fa represents the fraction 
of the steam which was condensed during adiabatic expansion. 
For the point / represents the state of i ft of saturated steam, and 
in the condensation of 1 ft of saturated steam the heat given out 
would be the urea under /a, whereas the heat actually given out in 
the condensation from d was the area under da. Inns the state 
at d is that of a wet mixture in which da/fa represents the fraction 
present as steam, and jd/fa the fraction present as water. It obviously 
follows that by drawing horizontal lines at intsmediate tempera¬ 
tures the development of wetness in the expanding steam can be 
readily traced. Again, if the steam is not dry when expansion begins, 
its, state vay be represented by making the expansion line bmo 
at a. point in the lino be, such that the segments into which the &e 
is dl^od ate proportional to the constitueuts of the wet mixtute, 
In Jhis way the ideal process msy be exhibited for steam with any 
auumed depute of imtial wetness.-, Further, the entxopy-tentperature 
diagmm admits of ready application to the case of incomplete 
expansion. Suppose, for example, that after adiabatic expansion 
from e to c' (fijg. la) the steam» directly cooled to the lower-limit 
a 



Fks: is. 

temperature by the ^licatira of (holing water, instead of by con¬ 
tinued egpansioh. This pniceks is repres«ated by the line c'«d, 
which is a curve ofoo nstant VCAume. Its tarm is determined by 
the eoiudderatiatt that at anypetint s.tbe pr<m(n:tion of steam swl 
oncondensed. ot hflk, is such that the ipixtete nils the same yblume 
ns was filled at c'. 

43. Entropy-Tmptralure Diagram axUndtd to Ou Cat* of Snper- 
heattd Sfsam.—-In the diagrams which have been sketched, it hu 

been assumed that the 
etsam is supplied to the 
, engine in a sanuated state. 
To extend the same treat¬ 
ment to the case pf euptr- 
.heated steam, we have to 
take account of the sumile- 
n^taiy . supply, of ^t 
which the steam receives 
after the point c la reached, 
and before eapansiem. .be¬ 
gins. When superheating 
w resorted to, as is now 
often the caie in practice, 
tlte superheat is given' M: 
constant pressnre. If k 
represie^t as before ,, the 
mean.,[^iac heat of misup 
at ebnstaht pressure, fibie 
pio , j addition' 6f entropy during 



the pr^ess of superheating from t, to r'is s<t'- t,). The value ot 
^ wproximately constant, and the addition to 
the entropy may then be written as s(log t' - log r,). This gives a 

^ Mr ®’'^Py diagram (fig- 13), and increases 

the vidue of W by the amount 

Jr, T 

>^>’«sentod on the diagram by the area ders. During 
expansion fponx f the steam remains superheated untu 
It reaches the state. when it is just saturated, and further 
ej^nsioa results m the condition of wetness indicated by s. 'Hie 
»tra wOTk ders is done at the expense of the extra supply of* heat 
tmUx an tnsi^tion of the diagram suffices to show that the 
emcieQcy of the Ideal c'ycle is only very 8l%htly Ipcreast^ by even 
a targe amount of superheating. In practice, however, superheating 
does to m^ote efficiency, because it materially reduces the 
amount by WJ^ the actual performance of an enife^rie falls short 
or the ideal performance by keeping the steam comparatively dry 
in rts passage through the engine, and thereby reducing exchanges 
of heat between the steam and the metal. 

, 44 ‘ of Wet Sftfam.—lie entropy of wet steam is readily 

cucolated by considering that the change of entiopy in the conver- 
water to steam will be cL/t if the steam is wet, g being 
the dr3mM8. Accordingly the entropy of wet steam at any tempera¬ 
ture t is flr(log«T — log«To) + ?L/t. hurther, since er for water is 
practically equal to unity this expression may be written 

^ = lOgeT — lOggTo -f gL/r, 

We may apply this Mcpreasiofl to trace the devdlopment of wetness 
in 8te£'.m when it expands adiabatically. In adiabatic expunsdon 
^ coMtant. Using the suffix i to distinguish the initial state, 
we therefore have at any stage ui the expansion 

logfT — log.T*+ gh/r ox loggTj — log«T|, 4 - 
from which the dryness at that stage U found, namel3^ 




The expression is not applicable to steam which is initially super¬ 
heated. Jn either case the graphic method ol tracing the chtmge 
01 conditiim during adiabatic expansion is available. 

4S. Actnal Fw/ormuncs.—Trials of engines nsing saturated steam 
show that in the most favourable cases from 60 to 65 % of the ideally 
possible amount of work is realized as - tadlcated ” work. One 
of the causes of loss is that the expansiem is incomplete. In practice 
tte steam is allowed to escape to the condenser, while its pressure 
is stiu.considerably higher than the pressure at which condensation 
is to take place. When the pressure of steam in the cylinder has 
been BO far reduced by expansion that it can only overcome the 
fnotion _Of the piston, there is no advantage in going on further; 
th« indicated work due to any additional expansion would ^d 
nothing to the ou^it of the engine, when allowance is made for 
the work STOnt on mctiim within the mechanism jtsdf. Cemsidera- 
tions of buK oftoi lead tb oh even tatiite release of the expanding 
steam; and anothcor consideration which piHnts the same way is that 
when expansion is carried very far, the losses due to exidiange of 
heat between the cylinder and the st«im, referred to below, tend 
to increase. Again, since experience shows tlmt the most efficient 
engines are those in which the process of expanrion is divld^ into 
two, three or more stages by the use of compounded cylinders, 
a certain amount of loss is to be ascribed 'to the drops in pressure 
which are &ble to occur through nmesfeted expansion In the transfer 
of steam from one'Vaasel to another. But tM chirf cause of loss 
is to be found in the exchanges of heat -which take -place between 
the steam and the mefal. In each cyUndef there is a process of 
alteraato condensation and reevaporation—^condensation during 
the period of adaUsslon, when the steam finds itstlf brought into 
contact with nietal which has been cUIied by evaporation during 
the peeceding ekhauet stroke, and then evaporation, when the 
pressure' has fallen sufficiently, during the later Stage of expansion, 
ns well as during exhaust. The' consequence is that the steam, 
though snpplied in a dfy 
Mate, may contain some- 'so 
or 30-% of moisixire -When 
adiniesiim to-tha'Ojdiiider is 
oomptete, '-and the entropy 
diagnun'for fhe-'raal ^prOeeM 
of expansion takes a foHtt 
snifa as is i indicated" by the, « 
line e'e'in far.'Ik. The heat-,^ 

SupWeff is Mil! fireastited'liyj ■ 100 ' la. ' 

the area under abc. The 

condensation from -c to rf .deents by contact with the walls of the 
cylinder; and thdugh part of the heat thUs abstracted is rntored 
ijr^^teltese, ocqpw if, ftc gsfa.ftel »s«lt.ig tO tea^ a,large 
cejMgtm ip <llagfa»i 

ft mw mi. 

«(a»iwgte «,»eai 0#^ »tea« an4,jnefal,ln,tibia g^ne cyHiider 
have been made thesnbject of an MSborate experimental exanunation 
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cxxxi. H47), wj» w,,cyelw. fi impimw 

throughout tlw metal by meus ot tbenno-deeWc .jmieTia— «et 
at various riepttri. Xlwy fann 4 timt tbe mng» of .tewenttore 
tbro^ which the sui^aoe of thVhMta) ftuctuates Isunun Jeifi than 
the range of temperature {lassed thcQu^ by thC' steam i the 
processes of condensation and re-evaporatwo ate dow.imd the time 
IS too short to bring the (arf^ of the. metal Into anythine like 
equilibrium with the pteam- The amount of oondeaiatlon up te 
the point of cttt-oS, as ittferxad horn the heal whidh. the metal tehee 
up. may be much less than the *' musingiquaatity'" or.difference 
between the steam supplied per strolmand uedty stem then present. 
According to their experiments, tois. discrqsancy is accounted for 
by Uhkage of steam past the valve, dhect from thestoam chest to 
the exhaust, and th^ suggest that Uds source of ertarmay have 
been present in many estunatoe of initial condensation hsised on 
determinations of the missing quantity. Tbit may explain cases 
in which the initial condensation has apparently been excessive, 
but large amounts of initial' ctmdotsation certainly do occnr, and 
constitute the most potent factor in making rite real performance 
of the engine fall short of the ideal ttandaid.i 
In the alternate eondensaticin and i»«vapoia 11 on Of steam in fhe 
cylinder more heat is g^ven to fhe metaliby each pound of steam ffrat 
to condensed 'Ilian to taken from the mecsl by each ponnd. of steam 
that to re-evaporated, the tempmfnre Of cOndenaktlon beiqg higher 
tiian that of rs-evaporation. The quantity Hi—H,, namely) 'the 
difference in ilie heat of formation at fhe two temperaturee) repre¬ 
sents tiito excess (ff heat. Unless thto to in some way mtracted 
from the metal, the process cannot occur. Hence riie action of fhe 
cylinder walls in causing altetnate condensation and re-e'vaporation 
to occnr may be limited impoeing conditions which prevent or 
reduce .the abstraction of heat. By the use of ajrieem jacket fhe 
metal may be prevented from losing heat externally, and may oven 
be made to take up heat. Under these condlnons the action 
depends on the fact ^t more 'water to xe-evapbrated than to con¬ 
densed. Toaomeextent'thtotoaneoeeBaTytriittIt of the work done 
during expanmon, whiCh (in an adlabOtic' process) would make the 
steam become wetter as expaneion proceeds, and 'rrotdd therefore 
leave more water to be evrmorated than to ndttoUy condensed by 
the action of the cylinder mils, But It to Important to notice that 
any water whidi to introduced into the cylinder tdongVrith the Steam 
wiU be an impottant factor in supdyfaig ffie means by whlOh t^ 
thermal balance to maintained, wnh steam that to peHccUy dry 
before admission the action of the 'wXlb takes tts Umit from 'fl)e 
condensation which expansion brinp ahont: with steam 'that u 
wet before admission no iiuh tterit appltos. Hence the import^ 
of having Steam that to intttafly dry. To sectire this; rio metW 
is so certain as to (pve sonte mitiai superheat to the steUh, and 
hence arises the praeticsl advantage which even a small amobiit pf 


It should be added that IhtoKtigvires ore exeeptioud. Aeoasump- 
tioniof isor 14 Ibof steamperhorsojxwer-hourtamuchXiore 88^ 
even in large and ’weU-desitpMd trijMe-expansion engines; and wim 
two^ylinder oompoand .miginas, uaiBg steam with an absohm 
pressure eff too or tio Ib par sq, in., anything from 14'to' t^'io 
may be reckoned a good petformanee, 
js. SuptrktaM Sl$am-—Th» advantage of supoheatod steam, 
itmch arises mainly hom its influence in reducing the exchange of 
tori; between the steam soul cylinder wa&j was demonstrated by 
the'experiments of Him, and as eaiiy as iSMdt ’was not unusual to 
supply superheaters with marine engines, flat the practice of 
superheaiting was soon abandoned, chiefly on aeeonnt ofdifficnlties 
in'tegard to iuhrioiXion. By the introduction Of heavy mineral oila 
fhto'obieetion has been removed, and a revival in the'itoe'of super¬ 
heating has taken placa with striking effect on the thermodynttilc 
economy of engines. Experiments made in 189a by the Alsatian 
Society of Steam Users on h large number of enginra showed that 
superheating effsfcted an average saving in coal to the extmt of 
about 20 %, when the superheater was simply placecLin the bOuer 
flue, so that it ntilused what 'would otberwtoe be waste heat, and 
about la % wh« the auperheater was separately fir^. In th^ 
cases the steam was supnmeatdl only about 30® to 45* €• above the 
temperataue of ssthrathM, but in more recent praetim Huch greater 
amounts of supO^t been susoeaSfutty appUed.^ Professor 
Schrdter has tested a faotmy engine of 1000 h.p., usmg Steam super¬ 
heated by some <50° C, ana has shown that tins amount of super¬ 
heat to not sufhaent to pnvent some of the ateam.from becoiniiw 
condensed On'tiw vralla dpdng admission to a* gwtejte {ZtiUchrin 
ies V»rrin* stertsB*sr/«»Wltew, vol.xh,i89^i. ltJDHDWslhatstiU 
larger amouhteqfnurisSSitteai be thermodymftBBaiytelxmtagrons. 

That thtotoffte case Wb«m demonstrated by aomsitkable r^ts 


immediate before, was tsbilled by bring used fpr JhS esekpis of 
exhaust Staun, The tae of etttitriy distinct admiSriott arid e^utt 


separate vrdves Of ttO CoriisS or of the drop t^. By irtlrg hOri- 
aontal cri|nders with admtoiflCitt vahtoe on ^ top and exhaust 
valvM hriow, the further advarrtage of drainage tiirotigh the exhaust 
valves to secured, water tohirh is p res en t at iriMse has then tiie 
chance of escaiflng'triftooeit betog re-evapontted, a dreutnatance 
which contributes largely to reduce toe exchange Ot heat between 
toe working anbetonce and the metal. Thus a hoiteontel t^e- 
expansioa en^e'with'drop valves, by Messrs Suteer) uring totorated 
eteSat anabsuflute pteSsnw of *60 ft per m. m., and hdtost- 


which have been obtalaied with highly eu] 


kteamby W. 


Ito. ft per indicated 
pine il ntafle for the 
^toMeeente a better 
■tormted or digh% 


h^ gates frota toe furaaoe 

-ai_a..*_ ill 


S chmi dt, in stationary so^nes and locomotiyua a somewhat 

special design, Shmidt has riiown that it is pteHw^practioabte to 
employ steam superheated to a.temperature of tetetiC., and ^t w 
efficiency not attainable from steam in any teay is thertoy 
reached. In severriantoentic trials of Schmidt Wgim toe con^p- 

tion of steam has been considmbly leas toBK.i«. ft per indicated 
horse-powritoour—a figure which, after eBoteripteteteaflefortoe 
heat taken up during the process of superhextteK'nglfesentB a betim 
performance tJum that of the best engmes usinglitenmted or togii% 
sapertMBted . it ha« been round that toe consumptiim of 
coal, in the boiler and superheater together, need not exceed i| ft 
per mdicated hoixe-power even with epginee of emaU Ptover.,. To 
artato'toto itenarltohle result it to M cbufte iteeteiai^ toM, 
hte KHes toom toe furnace nave pateed thc eupetneatet, a ftotoot 

eeonondter or feed-water neatetw 

oofl ajf smaU ttpel* wi^ m*to^,* wWktoMhot dWe^w 

Wat^a to#k totoi# wm'tie feed-toater paeeteO%fe w.to 
toe bo&er. Sc^ of .fire SoJmndt nminte adopt toe uuwplf 

SfcafeTtsaESKgBfeasi 

biit itto foiitia toarm precau^ to qot emeBpdrhnd ^ toto 

l^dlbf epitoWdesIgp adOnUtewting j^MOn be need wito^lif 
to^vtoienee, arid vtohorit risk oCwidne ureat', In some ifistimete 
Schmidt tnnafen to toe mutOBy enaruM atoato In toe tetemie- 
diate reeriver a portion m the heat vtoich to oOAveyed to the engine 
by the mtote euptehOated fteato;, and when toto.to done, toe stiam 
Btey properly receive a still dggtee « initial supegheat 

Accardingly, though toe inittol tempentnre of toe steam may ^ 

400* C- or more,tols to.rBdueed tojah^,3te)*'by truntfer toetmm in 

toe Bnperbmtm'before'toe idn-ipreaeure steam to,admitted to toe 
cylinder. In tests w .toe wSint writer of a Schmidt plant todtoa- 
^ f8o’h.p,', in-Stojift'fine device was emplagred, toe, eteem 


eepnen^ or ieed7water 

ft cojiitura 

bteter op a toito J 

toe boiler. Solse of .me Schnn 


horse-power-hon# (see Beritwte, July i; ^ eumta^ 

trials WB. Donkin, ibidy Oct 13, tBpp). The pertonnehpe to tto 
test ie wtolvatettt to nsSy 69 % of the Ideal, Sa exteptionato 
figure, ft one or two^tetole Of ia^ enginte even toll perionna*fe 
has been eutpaeeed, ii-a and H'3 .ft per hme^pow^hotoJtoYW* 
been tecordtSTin .riftte pertornTte favototo*e rteO^e to ^le 
the eoneamptioti to eteam vrito tripro-axpttotion toj^ae. M'beto 
found to Be^tweto m and *3 »]^ to 

the beat wepltertlate to etow-rum^ptoM)^ 

iteam iaricete oh toe baiMia and on the coveto to the C3dindtes,^d 

teay be token m shOwiftt htor litflnentito, in a laUMMted tolW » 
toe iatocto may tirOve to ledbeittg toe 'eviv.to imoil toi|d«toK»tL 
In me itietei to aevemltepiten^ hutoorillatlve triala by dlff«t» 
toiterters on daferest ei^ea toe eonenn^tort to eteam ^ tom ft 
per hotoeMpOteertooUt, sTiia kbetoute preaim to ahbvt tM ft. per 
«j.' to.,'' wmeh' cor r eiponde'te'tiS'% to toe 'Idori pprit to te w e. 


to.Steam'BrigfM ftojle^ ;Otniwa^*;iriui. 


. 1 See 


400* C- or more, this teredueed, tejapOHt 
toe enperbritter before' top hiito-fpreaeu] 
cylindm. ft tests W .toe wSint write 
toig fSo h.p,‘, to fine device t 
was eupetoeated th' I?- 'and 10*4 ft 
hour, ft this trial .toe temperature 
reduced, by toe nte of Schnadt'e feed-v 
,toe consumption of coal wgi jmi ft per 
In another nial. of a lamr eagtoe wito s 
toeconann 

drily h 
totoSir^p 


i of the totoiney gam was 
water heater, to lyj? C,, ijnd 
r indicated hmse:|»wer-hottx. 
steam euperheated to 4S3*C, 
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STEAM *BNG^ 


s indicator tiio penoU is dimtiv attached to the indicator 
niito, in Richards's ttie pencil is movea by means of a system ol 
1^8 60 that it Gopiat the motion of the sistoa on a magnified scale, 
iius the advantage that an equidly terge diagram is drawn witii 
mncb less movement of the piston, and erxws which are cansed 


iDo^tor ptitcrn and the part* ooniiacted with it. In Raohardt'i 
indicator &« linkage employed to multiply the pigton'* motion i* 
an anwtgement idmilar to the paraUd motion introduced by Watt 
a* a mean* oi guidi^ the piston-rod in beam engines. Jn sevenl 
racent forms or indicator lighter linkage* are adopted, and other 
ctaangec have been made with the object of ifitting the inetriiment 
bette far high-epced work. One of these modified forms of 
Richards s indicator (the Crosby) is shown in fig. 15. The pressure 



Fig. 15,—Crosby Indicator. 


Of fteam in the engine cylinder raises the piston P, compressing the 
spring S and causing the pencil Q to rise in a nearly straight line 
tnroi^ a distance proportional, on a magnified scale, to the com- 
premion of the' spring and riierraore to the pressure of the steam. 
At the same time ihe drum D, wluch carries the paper, receives 
motion through the cord C from the crosshead of the engine. Inside 
this dram there is a spiral spring which becomes wound up when 
&e liord is pulled, and serves to turn the dram in the reverse direc¬ 
tion daring the hMk stroke. The cap of the indicator cylinder has 
holes in it which admit air freely to the top of the piston, and the 
pbtpn has room fo descend, extending the spring S,when the pressure 


01 me snam is loss man inae 01 me araiospnere. 1 ne spring is easily 
tsh'en Out and replaced by a more or less stiff one' when mgW or 
lower pressures have to be dealt with. 

JO. Errors in Indicator Diagranu .—To register correctly, an 
indicator mihtt satisfy two conditions ; (i) the motion of the piston 
must be pR^rtional to the change of steam pressure in the engine 
dOr: and (2) the motion of flie dram must be proportionia to 
.tnie engine piston. 

first cl these requires that the pipe which connects the 
(tor with the cylinder Should be short and of sufficient bcm, 


ini it Witt hot be affected by. the kinetic action oi the inrashing steam. 
Fraqnantly ^pee are led from both ends of the cylinder to a central 
nbritfon whm the indicator is set, so that diagrams may be taken 
flhm sStlier end without shifting the instrument; better results are 
eMained; especlaUy when the cylinder is long, by using a pedr cff 
indicators, each fixed with the shortest posnbie connecttng pipe. 
TV.fienssal effect of an insufficiently free connexion b^een the 
sad tbs engine cjdihder is to make the dlagiam too small. 
Tnajm'itonditfoh is jilsb invaltdated to some extent by the friction 
priSIl^tor testoh, Ht the joints in the linkage, and bf the pen^l 
eh the |M|^. The piston must slide very freely; notMite of the 
ngt^ m'lacklng is permisstbie, and fay steam mt leaU paet It 
nm hhveafree eidt thiengh the Cover. The^dliKesshremust 
niM ektoM the ndnitfoito.w^h is neeesser]^ for marking. 

ree 'ei diStutbadce Is tbe inW^ of the moving pei& 
to pet them Into psdllhtkhl tPhenever the indhihm 
s a Coiapatatively sndddi ^olaeement. Theeh osdtt|p 
Jos« n;^ the lefdtimiste moaohs of the piston, .gfye » 
i to pam oi rite diagram, .esdpdhtfy die ip 

B n they iqWear 6h the diagraai a cdntinnons 'cfffVe 
raw ,inld^fy between the cresfo and hollows oI toe 
T() 1 cet» tiem within reasottahlp tompaes fo hfoh- 
speed work a stiff swirie ihwt be used afid iw Ihdicatag: wtal®t 
parts’shomd he sdeeted. Cue inust bu ''taken’lhat the mugis 


graduated to snfr the tehite 
expoeerfiwhen In nee; fr« stif 
lew tHaa when ebld. ’ 
jii Mtasursment yf Hors^Povstr.-^6 defonnhie the Ittdieatod 
norae-pewer, the mean effect, presPure is fahnd by dividing toe 
r'*??. diagram by the frli^h of its base. This gives a mean 
iMHhXi which, biterereted on toe scale of prewures, is the mean 
to '^lids per sqbare inch. This his to be multi- 
imei^y'toe effeetfye area of toe ^Mpn in square inches and by the 
leirato Of' toe ^iton 'stroke in feet tp-find the work done per stroke 
in foot-pounds on that side of the piston to which the diagram refers. 
Let ^ be 'toe area 6f toe piston on oiie side and A, on the other,; 
ti irad A the mean effective pressures on the two sides respectbnely; 
L toe (engto of the stroke in feet; and n toe number of complete 
double strdces or revolutfons per minute. Then the indicated 
hotee'power ’ - 

T H p - ”L(/»iA, + pA) 

330 «o 

In finding the mean pressure the area of toe diagram may be 
ranveniently measured by a planimeter. A less accurate plan, 
followed, is' to divi^ the diagram by lines drawn at 
the middle of stripe of equal, width and to take w mean pressure 
as the ave^e heltot of toeee lines,, 

52. TfM of Bmdfntyi—da testing the actual efficiency of an 
•• <J®t®t®ined by the indicator is compared 
with toe supply of heat, which is Calculated from the amount of 
steam passing throngh the engine. , We may &ad the amount of 
steam passing throura either by measmiiig the feed-water or, when 
a surface condenser Is nsed, by collecting toe condensed water from 
the Ur-ramp discharge and measuiiM .t^, adding the water 
drained from jackets if any are used. In some trials both of these 
measurements have been inade, and it has been found that in genml 
toe amount of feCd-water exceeds the amount of steam discharged 
from air-pump and jackets by something like 3 or 4 %, a discre- 
pmcy due to leases in the boiler and the engine. The results 
of tests are generally stated by giving the number of pounds of steam 
used per horso'power-hour, or by giving toe work done by each 
pound of steam, a quantify whi^ U du^fy comparable with the 
amoimt of.workideaUy obtainaj^, if the engine folfowed the perfect 
Rankiite cycle alreitoy discuss^ To make a complete engine trial 
the Mgine is caused tp ymk aflt only at fritt power, but at various 


wh (aho«t 1 t« 4 * C.) to WUdh it la 
I at '^‘toi^mttoe is about 3 % 


k not’only'at fuU power, but at various 


fractidu <ff It* greatwt fo^. resittt* are very conveniently 
represented (in a manner ffue to F. W, Wittans) Iqr drawing a curve, 
the co-ordinates of which are the hons-po^ and toe total consump¬ 
tion of steam per honr. This " Wtthms line," as it is called, is m 
nn>st cases straight or nearly strai^t. Another useful curve it 
J’y plotting toe steam used par horse-power-hour in relation 
to the horse-power. 

53. Dctirminaiye yf fh$ "Muiim,Qnani^."~'Whm toe amount 
of steam passing thio^ the^gine iakno«ai, .the indicator diagram 
enables toe iMjtee. m wefyws of the steam to be estimated at 
VM01U stagw.ui toe expapskm from cut-pfi to release, providad 
toere it no dfiwet passage .from steam-ehsat to exhaust, «nu .as has 
been referred to above in connexion wjto Itessrs Callendar and 
Nicolson 8 reaeatchw., For this purpbse we must first calcidate the 
quimtify of the workiiig snbetanee present to the cjdindet. It is 
^e up of two pi^fto,nainsfy, toeamount supiffied par stipke, 
toe amount retained by bwig shut up to the clearance space. If 
we , assume, as may gshetolly be dcme udthput. serious enor, that 
at the beginning of compression the stfom .present in toe,cylinder 
is dry, it is m easy n»tt« to deduce knowing the 


^e volume actually occupied at eaito pressure is fongd from toe 
diagrum, and by oompfuing the two it is eesy .to inter, how much «i 
t^BuMtance, exists as. wito, and how niuch as steam- The ratio 
<d toe two volumes messnres with sufficient accuraoy. the dryness oi 
llw steato, direct leslme from .the steam to the cKtoust 

t invalidirie this ewtoation, which inocecds on 

^^*^sam passing through toe ongine passes through 

to toiswightelfwm of compound engine, 
tovented by, HoraQowiw ■®tt revtoed by Wooff, steam passed 
toBCtfy from toe first fa toe second cylinder; the exhaust from the 
firat and admission, to toe second went on together throughout .the 
backstroke. 'Th^ amusement is ^poisiblemay when 
.and tow nteesura metaw. begin and end toeir strdces 
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_^ ndbifaai 4 s.»ow fnecftlitiM ]unn«WooU 

eagltii " it wi tri bii a d Hbmil aSupoaai ditchatg* 

stMni ditedJvArom tbeliigh toUwJaw {nnowiiyliadfla. witfanut 
the uw of m VtaniudiaiteTaodw. 

55. I^MfMTfii^fiia.'-^tBteniMfUatofMrivwbaBoaitMBaeeiwiy 
whtB the phMM of the pittoae.l&« oogqtonnd «ii#iui do not uim 
W ith two cranks at tight aaglaa, for essinple, a portion of oe 
discharge front the Ugh-pressnre cylinder occurs at a time when the 
low-pressure cylinder cannot properly receive steam. The receiver 
is in some cases an enthely Indmendent vessel connected to the 
cylinders by pipes; very often, however, a sufficient amount of 
receiver vcAumo is afiorded by the valve casings imd the steam pipe 
which connects the cinders. The receiver, when it is a dlsUnct 
vessel, is frequently jsiwted. 

A receiver is frequently aprdied with advantage to beam and 
tandem compound engines. Communication nera not then be 
maintained between the high and iow pressure cylinders during tiie 
whole of theetroke; admission to the low-pressure cylinder is stopped 
btiEore the stroke is completed: the steam already admitted is allowed 
to expand independently; and the remainder m the discharge from 
the high'-presBnre cylindisr ie compressed Into the intermediate 
receiver. Each cylinder has then a definite point of eut-ofi, and by 
varying these pokts the distribution of work between the two 
cykidenmaybeadjMtedatwiU. IngoneraHtlidemabletomake 
tioth cylinders of a compound engine cmitrihute equal quantities of 
work. If they act on separate cranks this has the effect of giving 
the same value to the mean twisting moment of both cranks. 

56. Compotmd DiBivam*.—Wherever a receiver is nsed, care 
shonld be token that there should not be a wasteful lunount of 
unresisted expansion into it; in other words, the preraure in the 
reemver ishoula be not gream leai than that in the high-pressure 
cylindv at the moment of release. If the receiver pressure is less 
tWe will be what is termed *' drop " In the steam pressure between 
the Hgh'pressure cylinder and the receiver, which wUl show itself 
in an inoicator diagram by a sodden fall at the end of the high- 
pressure expansion. This " drop " it, from the tliermodynmic 
point of view, irreversible, and therefore wasteful. It can be avoided 
by sdecting a proper point of cut-off in the low-pressure cylinder. 
When there is no " dr^ ” the esmanaion that occurs in a compound 
engine has precisely the same effsolhi doing woricae ^ same amou^ 

of expansion in a simple engine would have, provided the law of 
expansion be the samein both and the waste of energy which o^rs 
by the friction of ports and passages in the transfer oi sti^ from 
one to the other (giindw be negl^Ue. The wc»k done in eitoer 
case depends mearfy oa the relation of pressure to volume tooughont 
the prootos; and sO long as that rdation is nnehang^ it is a mattsr 
of Mifiteence whether the eimiBision be perform^ to one vessel or 
IB moiw tiukn 0B6. Xb go&cru b ooibpbbjuI ws b thcixiio- 

dynaitoc advantage over a simple engtoa nstog .the same pressure 
and the same expansion, toasmuoh as it ndaCM ^ ex^ge of 
heat between the working substance and tjw oyitodm walls and so 
makes the process of espnnsioD more nearly adi aba nc . Tto com¬ 
pound engine has also a msttoanical sdvantags which will bo pr^ 
Hotly described. The nitimnte tatin of expemsum m any ompoxmi 
mt gintk is the ratio of the vdimne of the low-preseure cylmder to the 
” • — -- vtdume of steam admitted to 

the hi^rvenure cylinder. 
~ ‘ llustiatM too com- 

ien or toe. two cylto- 
hypothetical com- 
■ ' toe WooU 




n the higirveHun 

\ Fig. 16 iliustiatn 

'V toned aetien or to 

clert in a hypoth 

-pound engine of toe WooK 

tope, to t&h for simplicity 
mii. toe effect of clearance is ne- 


gleotia «d slso toe loss 
WOOB typa yjg rteam 

nndergOM to transfer from one to the other c^toto. ABCD 
is toe indicator diapam of toe high-preieure cyhnd«. The exhanrt 
line CD shows a falltog pressure to oonsotaenee of ^ incrw of 
volume which toe steam U then tmdorgtoig through the advance 
ofthelow-pressurepiston. EFOHU toe diagram of toe low-prew^ 
nrlindtr drawn ahnig«^« of the other tor convenienceto the nmstroc- 
tlmi wWdt follows. It h»» "o ito ndmiiiiton toe 

is toe contouoBs curve oi expansion EF, whidito too saM as toe 
high-pressnro exhaust too CD, but drawn to a dto^t scale to 
vtoumes. At any point K. ton .actual volume of toe steam to 
By dm^g OP eoual to KL+MN, so that O P 
reoresonts the whole volume, and repaatihg toe same (xmstmetton 
^ at dtoer p'linti to toe diagitoi, we 

may setOB* toeenrve QPH.«»imoy • 

part to wtoch to idenneal with BC, 
ud so complete, a',rine^ dfagtam- 
which-exhroito the equivalent ei^ms- 
siontoastaglecytodaf.^ ^ 

nMivor typ6 th6 dtBgMBu cbwnbcw ' 
r- - , p ~ tooH shown in 6g. CD 

&to&g piiw into ^ la^^low. 
f **®f*'^ * 3 ^' preesure cjdindcr. .D snd (f mark 
the ikiini aii cutoff In toe large cylinder, after whiCh’GH shdtot toe 



independent 'enamioft' to nitoto'toimtn 'wi^ to* Ittm 

cylinder, and D^ttoows toe Aen^sisetiaa to cteem .Moonffneid 
mseharm tocm toe mmII oyUnieciMO' the Maeivec„ - At toe end. to 
toe ctrdmtoe reoe l e to pieHur e to<Cie,reii4 to toecetoto.heae “ 
thie must it the .seme.eetoe wS s s u se jtoC. . Diagrame to A 
kind may be sketched witbent diffiMty IsC toe cam to a 1 
em^ with any aasimied phase reintioa .ketnesn toe pistons. , ,, 

ay. JUimkm* «t Work md *• making toe cutoff 

tdketoaeaeailiec in.toe large ojdiuder wetoereem toe mean pseasam, 
intoe raceiveri’tte woth-cone in the smsUotower ie eonsaqttcn% 

dimlnlsfaed. The wmk done w toe laigecyliadsriaotore^tomly 

incraesed, for tto totto 'Walh.(depencuBg as it sleee on the inifiat. 
prassnreaad toa>totslfatiotoexpukaioto isnaaffsetedto toechange^ 
Sesame edjm^snteecvMt inenm there is " di^,fi 4oisii*n'lt 
selfictlng a auHaUe ratio to cylinder vtoumm te «M snoHier and, 
to the volume to toe reoalyw, and also by chooring apmMNejem 
for toe low-prcHure cut-off, it is possible to divide toe wash ssnakly 
between the cyiimlers and at toe tame tone prevent toe Mnewff to 
drop from being greatw than is practically cemvenient. 

5A Uniform^ of Effort in « Compound Engine.—jda imrafant 
mAfihanimi advantage belongt to the comperand enime in the fact 
that it avtods toe extreme &ust and pull which would have to be 
bone by toe pistoa-rod of a singde-cylindec engiae workfng at the 
same power with the same initito preaeure and the same ratio to 
expaasion.. If ell the expansion took place in the low-pressure 
oyunder, toepialonntthe M«iiuilng of the stroke would be expomd 
to a thrust much greater than the sum of the thrus ts on the two 
pistons of a conuxiund engiae in which a fair mopes Cion to the 
expansion is perfmmed in the small cylinder. The.meap thrust 
throughout the stroke in n tandem engine is to conns not.nffactsd 

W compound*— —-—-i—-i-*j— i.. m.. 

Ine efforl 


Jfort on toe ctaak-pin is consequently made more f _ . 
the strength to the parts may be rednrnd, and tbe.fciction atsudas 
and ioumals is lessened. The advantage in this respect is obvimiaty 
muen greater when the cylindecs are plaeed side by side, instead to 
tandem, and woih on cranks at right angles. M a s^off tirits 
advantage in giving a more uniform effort, toe compound en^ne 
has the drawtn^kpto requiting more working parts than a A^le 
engine with ofip cylkder. But in many instances—oa in marine 
engines—two or. men*' cranks are almost indtlpC)is|'Ue, to give a 
tolerably unlfonD effort and to get over toe Amd peints; and the 
comparison should then be made between a ctor to simtoe-cylindets 
and a pair of ccmipounded cylinders. Another point m -favonr to 
the compound engine is that, although the whole ratio to eipansion 
is great, there need not be a very early cut-off in either cylinder; 
hence toe common slide-valve, which is unsuited to ^ve an enriy 
cut-off, may be umd in place of a more complex arrangement The 
mechanicu advantage to the compound engine has long been 
recognized, and told much to do with its adoption in the early days 
of b^-prMsnre steam. Its subsequent development has been doe 
in part to tois, and in part to the toetmodynamic advantage which 
has been diHuased above. 

59. Satio of Cylinder Volumes.—>la a two-cylinder ocmpooiid 

engine, using steam at 80 to too lb pressure, toe latge cylin&r hjas 
3 or 4 tonea the volume to the small cylinder. In triple engines 
toe prcHure is mnly Ires than 130 lb; foe low-preeaoie cylinder has. 
gensrtoly 6 or y ton^. and the intermediata cylinder a) to a| turn 
toe volume of the high-pressure cylinder. In naval practice toe 
ratiot are abmit I: al: 5 rot c ol toto I; 3 - 6 ; 7 ^ a 

preasuie of 350 lb. InthemeroaatUemaiinetoe enginMCto'nor- 
maEy working at fuU power, whereas in the navy iDostto toe woihiito 
is at greatly leduocd powers, the cruising speedrequiring very mncE 
lem than the full output. Consequently, fto the same bouerpreasute, 
toe cylinder ratio is mads less in war-ships to ad^pt to* MgiaMiar 
economical workiag under cruiaing eonditoins. 

60. The DietriPutio* of Steom.-^u earW steam ei^u toe distti- 
bution of steam was effected by means,in conical valves, workaciliy 
tappi^ frmn a rod which hung from toe beam. The 8li(i*-**ff**t 
tosisventiiw of which in toe fom now known as, the Iwi^ | s ff ffi 
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Eim ctkrsIkffiM Seeffon toronih Grinder and VslfCHglHCt i. 1 
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it oreduisd to ikardbek, an aesistiuBt to'iVath canto 
uM wito Of tahoductioa to iecoatoives, mto to in 

one cr Mher to many forms, in the great mtooilto to WrinH.^ 
'TbecMUMai lHd»*Uve4'itoMtrtoed fn fig. iffi, 
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(te oyittdar ud ptutM laadia* toits cndi. Tbe 

tia«t,«!: amfiide «tt 'Mm the vidv« sUda: is « pbuis s^riaee fonnad 
«iV or fiMd to tbtf'dMb’of the cMtedsri'sntb 'three porit or opeoings 
•whldi aoctt&d ddtoM ttie grestw part ol'tlis eyUBOtr't -width. The 
eeatnl ^spenii^ ta '&e ei^ittt phet throa(d> which -tiie steam 
escape*; tlw «wen,or steam' ports, wliioh are rmnswer, lead to the- 
i;wo endl df''tttf Cylinder veqwotivs^. Thevatve is « box'-shaped 
caver eddChillHdes over idia seat, and tbe 'whole is endoaCd in a 
chaCBtm* iiailad the valve-chesti to 'Whioh steam from 'tiie boiler is 
Cdmlttad.' ' When the valve moves a sniBciest distance to eiUter 
aMe'd'^e central poritioa,'atsam enters one end- of the cylinder 
ftbUr^e valve-chest and eacapes from ^e oilier end of the cjdinder 
flmmgh the cavity of the valve into die exhaust port. Tbe valve 
is'igCnendly moved by on eccentric on the engine shaft, which is 
mechsnieddy aquivalnt to a erank whose radius is equal to tbe 
eccentricity, or dtataUce from Ibe centre of the shaft to the centre 
of the eccentric sheave. The eccentric rod is generally so long that 
the motion of the valve is sensibly the mme m that which it would 

e receive 'were tbe rod Inflaitidy long. Thus if 
a circle (fig. 19) be drawn to represent the path 
of the eccentric centre during a revolution of 
the engine, and a perpendicular PM be drawn 
from any point P on a diameter AB, the distance 
CM is the displacement of the valve from its 
middle position at tbe time when the eccentric 
centre is at F. AB is the wiude travel of the 
Vwf .»» valve. 

no. 19. Ltad ,—If the valve when in its 

middle posi'fion did not overlap the steam ports (fig. so), any 
movement to the tight or the left would admit steam, and 
the admission would continue until the valve had returned to 
its ndd^c podtion, or, in other words, iot half a revolution of 
the engine. Such a valve would not serve for expansive 
working, and as regards the relative position of the ixank and 
eccentiic it would nave to bo set so that its middle position 
coincided with the extreme porition of the piston; in other words. 




Fio. »o,—Slide-Valve 
without Lap. 


ftfi. SI.— Slide-Valve 
-with Lap, 


the eccentric radius would make a right angle with the crank, 
^panlive working, however, becomes possible when we give the 
valve What is callM " Up," by making ft project over the edges of 
t^ steam 'ports, as in fig. si, where 0 is the " outside Up " and i is 
the " inside Up." Adimssion of steam (to Utho- side) then begins 
only when the displacement of the valve from its middle position 
exceeds the amount of the outside Up, and continues only until the 
vxlve his returned to the same distance from its middle position. 



sdv&B'b! the'critfc^ ttt iiigUglc^ Ih-ACU 
'vatvw swipid' be nobufidsait with iibh^ii|iiiutBg]||E 
JtU,'.hos(wpr derirabU, is ord«.4ib:aUow theib 
the valve ioi (uteady some way open-Mten-thfr’i 
and tbmi th^vtjmtnc'riay^'Mt tohave a potn 
nine of the stroke. In that cai|e fto valve isira 
of me stroke to &e extent' mm', Milff 
amount by wBSJE me'anglebetweMSCJ^ 


fjWa 6 to c u 
aad Ima d to 
)Wew«;'‘to'%e 
le wele act in 


orankj exceeds a ri^t is called the oMwUr eM&(^,mii 
tMeagle by wbidi the eccentric ia set'ia aa'MHM of ttapeiltipftttt 


tMaagleby 
would occupr 


would occupy if the primitive arrangemanl-wlihrat Up were adopted 
fluantmes Up, la^ md angular advanco^^^ ooimee^ ijy. 

' putiidalap ^-i-lead =B half tfavtf')f<'*iosft . 

Aa.eIM.toi'ttad Ute-caase praodmUiiUaH'fhai'SVMt'i 



sion before '•he ami of the back, stroke, wldch, together sriffa the 
oorapteMlon of steam left in the-cylimler when the exhaust port 
closet, iKodttoet the mectawrieil' tfiect Of '' cushioniim," to which 
reference has already been made. . To examiae the distribation at 
steam tfaroui^at me piatonts stroke, wemay now draw a drcle to 
represent the path of the'crank pin (fig. 33, where the dotted lines 


l»aWtfc*&:r*Vimewow 


Fio. 23. 

have been added to show the assumed configuration at t^ston, con¬ 
necting-rod and craiik) and transfer to it from tlie former diagram 
the angular positions u, b, e snd d at which the four events occur. 
To facilitate this tcBBSlet the dUgiams of eccentric path and of 
crank-pin path may by a suitable choice of Scales be drawn of the 
same actual sise. Thm by projecting these points'on a dUmeter 
which represents the piston’s rath, by circulv arcs drawn with a 
radUa equal to tbe length of the eonBeoting>riKl, wa And p, the 
porition of tiie pistob at Which admis¬ 
sion occurs during the back stnfim, 'V 

also q and r, the position at ent-off 

and fdease, during the stroke Which % _ _ 

takes pUoe in the direction of the 'X'' 

arrow, and s, the .point at which / 

compression begins. It is obviously 

unnecessary to draw the two circlet y 

of figs. 32 and 33 separately; the 

single diagram (fig. 34) contains the * 

solution of the steam dutrifaution witii p,,., 24. 

a slide-'valve whose U|Ui, travel and ' 

atiguUr advance are known, the same circle serving, on two scales, 

to show the motion of the crank and of the eccentric. 

ZeuHtr't Di^am.—tha gtapUc construction most usually 
employed in siide-valve investigations is the ingenious dUgram 
published by Dr G. Zeuner in the Ct'uflfngMUw in 1836.1 On tho 
line AB (fig. 25), which repreaents the travd of - 

the valve, let a pair of circles (called valve-' 
circles) be drawn, each with diameter equal 
to the half tra'vel. A radius vector CP; drawn f 
in the direction of thececeatiic at any Instwat, B 4 J* 

is cut by oiieof theciiclesatQ, so that CQ te- V_.w 

presents the oorrcspondingdi^Uc^wat m the \ ^ - 

valve from its middle position. That this is so 
win be seen by diawIngPM to to fig. 19) and 
joining QB, wm it Is Obvtous that CQ » CM, '' 
which Is the dispUOementOf thevalve. The ItoeABwith thocircio 
on it may now bU turned back through an angle Of 90*-f-« («beiiq'the 
angular advance, m that the valve-eiciaM take the positiim ritown 


nee i from its middle position. Thus on 
the diagram of the eccentric’s tiavel 
(fig. 22) we find, by setting ofi 0 end i 
on the two sides of the cimtre, the posl-. 
tions 3, i, e and 4 ei Hit 'eccentric nmim 
ait which the font events of admission, 
cut-off, release and Compression occur 
for one side of the piston. As to the 
other Side of tbe piston, it is ctaly neces¬ 
sary to set off 0 to theriftot and t to the 
left of tbe centre, but fto the sake of 
clearness we may confine oar attention 
to one of the two aldee. ' Of the whole 
revolution, the part from a to 6 is the 
arc of stom i to c is 




\ 

/ \ 


(tfAJklK^'ccglc to fig- 36.' 'This makes the direction of HQ (ilm 
MPgihaq'qifiji^e dn^'^'^aper wnh'thp.MmaUanaoni direc&n.of, 


'Vkh* teini^.by'1^.,^filler'(tW); 
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tiie cxMk, and haoco to find tbe diwlacement at the valve at anji' 
position at the crank we have only to draw CQ is fig. a6 parallel 
to the crank, whin CQ represents the 
displacement of the vmve to the scale 
on which the diameter of each valve 
circle represents the half-travel of the 
valve. CQn is the valve displacement 
at the b^inning of the stroke shown 
by the arrow. Draw circular arcs ab 
and at With C as centre and with radii 
equal to the outside lap o and the 
inside lap > respectively. Ca is the 
position of the crank at which pre¬ 
admission occurs. The lead is ajQ,. 
The greatest steam opening is a,lB. 
^ The cut-ofi occurs when the crank 

riG. 27. direction Cb. Cc ia the posi¬ 

tion of the crank at release, and Cd marks the end of the 
mrhaust. 

63. In this diagram radii drawn from C mark the an^lar positions 
of the crank, and their intercepts by the valve circles determine 
the corresponding displacement of the valve. It remains to find the 
corresponmng displacement of the piston. For this Zeuner employs 
a supplementary graphic construction, shown in fig. 27. Here ab 
or aV represents the connecting-rod, and be or b'c the crank. With 
centre c and radius ec a circle ap is drawn, and with centre b and 
radius ab another circle aq. Then for any pontion of the crank, as 
cb', the intercept pq between the circles is easily seen to be equal to 
aa', and is thcreiore tite distance by which the piston has moved 
from its extreme position at tVa beginning of the stroke. In practice 
this diagram is combined with that of fig. 26, by drawing both about 
the same centre and udng difierent 'jcales for valve and piston travel. 

A raSus vector drawn tonn the centre parallel to the crank in any 
position then shows the valve’s displacement from the valve’s 
middle position by the intercg>t CQ of fig. 26, and the piston's 
displacement from the beginning of the piston’s motion by the 
intercept pq of fig. 27. 

O4. In the figures which have been sketched the events rcfCT 
to the front end of the cylinder, that is, the end newest to the crank 
(sec fig. 23). To determine the events of steam distribution at the 
back end, the lap circles shown by dotted lines in fig- 26 must 
also be drawn, Co’ Mng the outside lap for the back end, and Cc 
the inside lap. Those laps are not necessarily ^ual to those at the 
other end of the valve, Fi'om the diagrams it will be seen that, 
especially with a short connecting-rod, the cut-oif and release occur 
earliar and the compression later at the front than at the back end 
if the taps are equal, and a more symmetrical steam distribution can 
bo produced by maldng the inside lap greater and the outside Im 
less on the side which leads to the tront end of the ctdindra. On 
the other hand, an unsymmotrical distribution may be drairabm, 
as in a vertical engine, where the weight of the ^piston assists tM 
steam during the down-stroke and rerists it during the up-stroke, 
and this may be secured by a suitable inequali^ in the laps. 

65. By varying the ratio of the laps 0 and » to the travel of the 

valve, we produce ofiEects on the steam distribution winch are 
readily traced by means the diagram. Reduction of travel 
(which is equivalent to Increase of both 0 and ») gives later pr^ 
admission, earlier cut-off, later release and earlier compression; the 
ratios of expansion and of compression are both increased. Increase 
of angular advance accelerates all the events and causes a slight 
increase in the ratio of expansion. . , . 

66. to designing a slide-valve the breadth of the steam ports 
in the direction oT the valve’s motion is determined with reference 
to the volume of the exhaust oteam to be (Uschaig<^ to a given tit^ 
the area of the ports being generally such that the moan veioclw 
of the steam during distiiaxge is less than 100 ft. per second. The 
travel is made great enougl to keep the cylinder port ^ly open 
during the greater part of the exhaust; for tMs purpose ft is 2* or 
3 times the breadth of the steam port. To famUtate the exit of 
steam the inside lap is always small, and is often wanting or even 
negaHvi. During adolsdon the etealh port to rw'fe'.'qolto 
covei^, especi^tyif the qntside topis laife slidtravel moderato 
Large trav& has the advanUge of ^viiuffrtor togrw and egress of 
fiteaxn, witii more sharpy-denned cut-oit» compression and release, 
but this advantage ia secured et the cost of more work spent in 
moving the valve and more wear of the faces. To lessen tM 

•ary travel reducing the atm 6f steam, wirtB. dotxUe-portedi 

, vihres are often used. An eaEampleieshown bwwiaiftg# ,^ r j 

67. Rftersai of Motion twto Sf<(to‘VWw.-rTri» uccuntrie mwt 
standxiB ad^ce of the crank by the angle -1- g, aa in fig. 

where CK is the clank, and CE the coCTesponfflng 
position of the eocentiio when the engine to ruantog 
to the direetkm of the anw «. To set the on^e 
In gear to am in the opposito direction, ft) to to 
only neoeeiary to shift theeooenttie.toto the 
CE\ when it wUl etlll be 90Y -h • fa a 4 wnnce ^ m 
dank. fa theoMerengineethistovewi'mrt^ 
,lly disengagfag the' eeoee.trio-rod> from. W 
r^ve by'head :tintil the crank tun»ed-ha^ 

‘ to 'BCBf,.;itfae Bccentcic eseanwhUe —•»« 


at rest, and then re-engagtog the gear. The eccentite sheave, 
instead ct bduf keyed to we shi^ was driven by a stop 
fixed to the shaft, which abntted oo one or other of two 
shoulders projecting from the sheave. In some modem fofmt of 
reversing geax means are provided for turning the eccentric round 
on the shirit, but the amuigement known as the link-motion to now 
the most usual gear fa looomoiHve, marine, winding and other 
engines which require to be often and easify ieversed. 

68. JUnb-Motion .—to tbe link-motion two eccentrics are xned, 
and the ends of their rods are connected by a link, to Stephenson’s 
link-motion—the earliest and still the most usual form—the link 
is a slotted bar or pair of bars curved to the same radios as the 
eccentric rods (fig. 29), and capable of being shifted up or dorm 1^ 
a suspension rod. The valve-rod ends in a block which slides within 
the link, and when the link is placed so that this block is nearly in 
line with the forward eccentric-rod (R, fig. ag) tbe valve moves in 



Ftc. 29.—Stephenson's Link-Motion. 

nearly the same way as if it were driven directly by a sfagle sooeatlk. 
This is the position of “ full forward gear." to '' full backward 
gear," on the other band, tbe link is pulled up until the block is in 
nearly a line with the backward eccentric-rod W. The link-mOtion 
thus givc» a ready means of reversing the engine—but it does more 
than this. By setting the link in an intermediate position the valve 
receives a motion nearly the same as that which would be given by 
an eccentric of shorter radius and of greater angular advance, rad 
the effect is to give a distribution of steam in which the cut-oS is 
earlier than in full gear, and the expansion and compression are 
greater, to mid gear the steam distribution is such that scaxcoly 
ray work is done in the cylinder. "The movement of the link is 
effected by a hand-lever, or by a screw, or (in large engine) by 
an auxiliary steam engine. A usual arrangement of hand-lever, 
sketched to fig. 29, has given rise to the phrase " notching up. 


Tte..,*8.. 



Pte. 50.—Gooch's Link-Motion, 
tttog of the link to give a greater 
"to Coach’ll link-motion (fig. 30) the link to not moved up fa 


to describe the setting of the link to give a greater degree of expan¬ 
sion. 



BIO. 3i;.r^Allra’e I 4 nlf-Motion. 


lotw^„to l^kw^ gear, tot a r ^ fat ro djbet we m 


® vaTileJroil ra^ the link (which to cufved to suit this mdiue red) 

of The movement of a, 

df^mb^lfak-iBOtito Isay‘S v^faRy and emctly«ulp^1>y 
aid of a ttm^ato Q» pOsittoto of tneato^^e 
^***nkwrespondfag to a number ofsucc^vetlm 
a toto ctoeiBar arcs paiBtagtktowft» 
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oQ it, the position of tbo link is nMdUjr found, snd by repeating the 
process for other poaitiong of the eccentrics a diagram of positions 
(fig. 3i> is drawn for the assigned state of the gear. A Une AB 
drawn across this diagram in the path of the valve's travel deter- 
mines tho displacements of the valve, > and enables the oval diagram 
to bs drawn, which is shown to a larger scale in another part of fig. 

The esatnple refers to Stephrason's llnk-motiim in nearly fml 
forward gear; Mth obvious modification the same method may be 
used in the analysis of Gooch's or Allan's motion. The same 



Fig. 32, 

diagram detennines the amount of slotting or sliding motion of the 
blo^ in the link. In a well-designed gear tUs sliding is reduced to 
a minimum for that position of the gear in which the engine runs 
most usually. In n^ne engines thio suspension'Tod is gmerally 
connected to the link at the end of the link next the forward eccen¬ 
tric, to reduce this sliding when the engine is in forward gear. 

70. Radial Gears .—^Many forms of gear for reversing and for 
vaiylng expansion have been do\-ised with tho object of escaping the 
use of two eccentrics, and in some both eccentrics are dispensed with. 
Hackworth's gear, the parent of several others, to which the general 

name of radial gears is 
applied, has a single eccen¬ 
tric E (fig. 33) opposite the 
crank, with an eccentric-rod 
EQ, whose mean position is 
perpendicular to the travel of 
the valve. 'The rod ends in 
a block Q, which slides on a 
fixed inclined guide-bar or 
link, and the valve-rod re¬ 
ceives its motion through a 
connecting-rod from an inter¬ 
mediate point P of the eccen¬ 
tric-rod, the locus of which 
is an ellipse. To reverse the 
gear the guide-bar is tilted 
over to the position shown 
by the dotted lines, and 
intermediate inclinations give 
various degrees of expansion 
without altering the lead. 
The steam di^bution is 
quite satisfactory, but an 
objection to the gear is the 
In Bremme's or Marshall's 
form this objection is obviated with some loss of symmetry 
in the valve's motion by. constraining the motion of the point 
Q, not by a sliding-guide, but a supsension-link, which makes 
the path of Q a circular arc instead of a straight Une; 
to reverse the gear the centre of suspension R of this Unk 
is thrown ovn to the position R' (fo. 34). In the example 
sketched P is beyond Q, but P may be between Q and the crank 
(as in fig. 33), in which case the eccentric is set at 180* from the 
crank. This gear has been applied in a number of marine 
engines. In J^'s gear, which is extensively used in looomotiveB, 
no adcratric is required; and the rod corresponding to the 
eocentruptod in Hackworth's gear receives its motim from a 
point Inithe connecting-rod by tfo UnWe shown Ih fig. 35, and is 
eitiier sninmndod, as in JfarshaU's form, oy .a tod whose tntpenslon 
centre R le thrown over to reverse the asotion, Or constrained, as 
in Hackworth's, by a slot-gnide whose incUnatfon is mversed. ra. 
36 shows Toy's, gear as awlied to a .focomotiye. A slpt-gnide E is 
need, sad It» onrved to auow for the obUqpity.pf the valve cphnect- 
Ing-rod AS. C is the crank-pin, B the pjirtap. path and D a fixed 



f'lG. 33.—^Hackworth's Valve-Gear, 
wear of the sUding-block add guide. 


' A;fo«n (rf radial gear very largely nsed in bodnxrUvas, eapecialfy 
ott..ths continent of: .Bnrqpe, is the Walfidhawt or Hetufi^er- 
WaUeM-gev, in udwh, the valve removes, its. motion in part 

frcni Iw piston . ctossHwad! throngb a.iTedqding lever, and in 

-- . 


pact.fHni>«"ffingiavecoenttfo Mb 
wUdHIctW^ A rooking link. B 


I SSeetM by shlfmig 



yx. Separate Expansion-Valves .—^When the distribution of steam 
Is efiectM by the slide-valve alone the arc of the crank’s motion 
during which compression occurs is equal to the arc during which 
expansion occurs, and for this reason the slide-valve would give an 



Fro. 35.—Diagram of Joy’s Valve-Gear, 
excessive amount of compression if it were made to out off the supjfiy 
of steam earlier than about half-stroke. Hence, where an early 
cut-off is wanted it is necessary cither to use an entirely different 
means of regulating the distribution of steam, or to snpplement the 



e 


Fig. 36.—Joy’s Gear as applied to a Locomotive, 
slide-valve by another valve—called an ej^nsion-valve, usually 
driven by a separate eccentric—whose function is to effect the cut¬ 
off, the other events being determined, as usual by the slide-valve. 
Such expansion-valves belong generally to one or other of two types. 
In one tne expanrion-vaive cute off the supply of steam to fiie chest 
in which the mMn valve wbrhs. 



In the Other the expantion-valve didas on the back of the main 
dide-valve, whid| fa provided with through 
ports which the expansion-valve opens and 
closes. Fig. 37 shdwe onei form of this 
^0. Here the resultant reJative motion of 
^ expansion-valve and main-valve has to 
be considered. If fi and r« (fig. 38) are the 
eccentries working the m^ and expansion 
v^BS respective, then CR drawn eq°ei 
and parallti to ii tiM'fSfoHMf eocentiic 
determines the'motion of the expan- 
tibli^ve Mtiveiy to tiie ‘aoln-valve. 

Cfit-Off oobiin Bit Q, vriien the bhaft has 
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.^gle whicll Drings the resultant eccentric into the direction CQ 
and inakes the relative diSplacentent oi thn two valves equal to 
the distance , 

ExpMsion-valvea iumish a convenient means of mrying the 
expansion, which iMy be done by altering their lap, travel or angular 
Mvance. Alteration of lap, or rather of the distance I in the hgures, 
fa oftm eUMted by having the expansion-valve in two parts (as in 
fig, 37) and holding them on one rod by right- and left-handed screws 
respecftivdy; by turning the Valve-rod the parts are made to approach 
or recede from each other. In large valves the adjustment is more 
conveniently m^c by varying the travd of tto valve, which is done 
by connect^ it to its eccentric through a link which serves as a 
levyr of vananle length. 

72. Relief Rings .—To relieve the pressure of the valve on the seat, 
large slide-valves are generally fitted with a steam-tight ring, which 
excludes steam from the greater part of the back of 
the valve. The ring fits steam-t^ht into a recess in 
the cover of the steam-chest, and is pressed Iw springs 
against the back of the valve, which is planed smooth 
to slide under the ring. Fig. 39 shows a relief ring 
of this kind fitted on the back of a largo double- 
ported slide-valve for a marine engine. Another 
plan is to fit the ring into a recess on the back the 
vaivo, and let it slide on the inside of the stoam- 
cl^t cover. Steam is thus excluded from the space 
f within the ring, any steam that leaks in being allowed 

J to escape to the condenser (or to the intenaediate 

f ^ receiver when the arrangement is fitted to thehigh- 

A flexible 
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a recess, 

73 . Piston §lide-Viive .—The pressure of valves on 
u cylinder faces is still more completely obviated by 

Fio. 39, njaking the back of the valve similar to its face, and 

causing the back to slide in contact with the valve- 
chest cover, which has recesses corresponding to the cylinder 
ports. TWs arrangement is most perfectly carried out m the 
piston slide-valves now very largely used in the high-pressure 
; cylinders of marine engines. The piston 

i sUde-valvo may be described as a slide- 

i valve in which the valve face is curved 

i to form a complete cylinder, round whose 

whole circumference the ports extend. 
The pistons are packed like ordinary 
cylinder pistons by metallic rinp, and 
the porta are crossM here and there by 
diagonal bars to keep the rings from 
springing out as the valve moves over 
them. Fig. 40 shows a form of piston 
valve for the supply of high-messure 
steam to a large marine engine. P, P are 
the cylinder ports. 

74. Balancs Piston. —^Fig. 39 illustrates 
Em surrsmgement common in all heavy 
rfide-valves whose travel is verticEd—the 
balancs piston, which is pressed np by 
steam on its lower side and so equih- 
brates the weight of the valve, valve-rod 
Emd connected parts of the mechanism. 

The valve sometimes takes the form 
of a rocldng cylinder. This last kind of 
sliding motion is very nsnd In station^ 
engines fitted with Cofltfal gear, in which 
case lour distinct rocking slides are oom- 
xhonly employed to effect the steam 
distribution, one giving admission and 
one giving exhaust at each end of the 
cylinder, 

75- Double-Ssat Vahs.-^la xaaBy 
stationary engines, especUdly on the con¬ 
tinent of Europe, lift or mushroom valves 
are used, worked by tappets, cams or 
eccentrics. 14 ft-valves are genendly of 
t^ Cornish or donbie-bsat (fig. 41), 
fli trtiteh oquiUbrium is ssenrsa ^ the use of two ocmieal ^ 
vthich open e» close together. In Oondsh pumfdng engtoes,. which 



Pto. 40.—Piston 
SUoa-Valve. 


retain ^ actira of Watt's datly engine, three double-beat 
valves are used, as steam-valve, etfuilibrlum-valve and' exhaust- 
valve respectivUly. These are closed by tsCTeta on a itod moviM 
with the beam, but are'opefied by means of> a device oalled'a 
cataract, which acts aa ftfllowsr The oatanct ik a smidl pump 
with a weighted phmgeti' discharging f^- ttrondh a stopceck 
which can bea^usted by hand when it li'daaiidd to alfm*/the speed 
of the engina %e weighted plungerls rjdsed by a^' wd from tta 
beam, but is free in its descCnt, so that it eomes dbwn it a nato 
dependingfm thaaxfmt'ht wUhh the stop-cock Is opened. When 
it ctmies drim a eettain way it opens the steam and eXbanityalvea 
by libefwting'catcheB which h^l them dosed (' the "but-door 
a^ibe ttw ne^s and admisston ctmihines ufitit tile'steBhvbnlte 
to dosed t thtols doM diiecdy by the motfcm bf ' tM bcatt, whtob 



Fio. 41.- 


-Doabie-Beat Lift- 
Valve. 


also, at a later point in the stroke, closes the exhaust. Then the 
equuibrium-valve .is opened, and the “ in-door ’* atroke takes place, 
during which the plunger of the cata¬ 
ract is raised. When it fa comjdeted, 
the piston pauses until the cataract 
causes the steam-valve to open and 
the next “ out-door " stroke begins. 

By applying a catmact to the ^uil- 
ilmnm-valve also, a pause fa intro¬ 
duced at the end of the " out-door ” 
stroke. louses have the advantage 
of giving the pump time to fill imd 
of aflowing the pump-valves to settle 
in their seats without shock. 

76. Methods of Regulating. —To 
make an e^ine run steadily an 
almost continuous process of adjust¬ 
ment must go on, by which the 
amount of work done by the steam in the cinder is adapted to 
the amount of external work demanded of the engine. Even in 
cases where the demand for work is sensibly uniform, fluctuations 
in boiler-pressure still make regulation necessary. GenemUy the 
process of government Eums at r^pihuity of spm(_ occarionally, 
however, it fa some other condition of running that is maintains 
constant, as when an engine driving a dynamo-electric machine fa 
governed by eud electric regulator to give a constant difference of 
potentisd between the brushes, 

Tlie ordinary methods of regulating are dther {sA to sdter the 

C sure at which stesm is admitted by opening or closing more or 
a thtottle-vsUve between the boiler and the engine, at J/H to 
alter the volume of steam sidmitted to the cylinder by vtuying the 
point of cat-o& The former plan was introduced by Watt and is 
still common, especially in smsdl engines. The second plan o 
regulating fa generally preferred, especially when tlm ragine fa sub¬ 
ject to Imge viuriations of IoskJ. Within certain limits regulation 
oy either plan can be efiected by hand, but for the finer adjustment 
of speed some form of automaHc governor fa necessary. Speed 
governors are commonly of the centrifugal type: a p^r of nuisaes 
revolving about a spinale which is driven by the engine are kept 
from flyi^ out by a certain controlling 
force. When an increase of speed occurs 
this controlling force is no longer able to 
keep the masses revolving in their former 
path; they move ont until the «mn- 
trolling force fa sufficiently increased, and 
in moving out they act on the regidator 
of the engine, winch may be a throttle 
valv;e or some form of automatic expan¬ 
sion geax. In the conical pendulum 
governor of Watt (fig. 42) the revolving 
masses are balls attached to a vertlcia 
si^dle by links, and the controUing force 
is furnished by the weight of the balls, 

wUiffi, in receding from the fondle, are _ 

obliged to rise. When the speed exceeds 

or imls short of its normal value they move out or m. smd so lEdse 
or lower a collar e which fa in connexion by a lever with the 
throttle-valve. ... 

77. Ijoadsd Gotwmof-In a modified form, known as the loaded 
governor, a supplemental controUing force 
is given by {dacing a weight on the sliding 
oemr (fig. 43). ^fa is equivalent to in¬ 
creasing the weight of the baUs without 
Edtering their msM. In other governors the 
controlling force is whoUy or partly produced 
by springs. The use of spnngs to provide 
controlling force allows the axTs of rotation 
to be horizontal, and^govmors pf this class 
EU'e frequently attached directly to the hori¬ 
zontal shaft m high-speed engines. 

78. Equilibrium of Governor. —^In whatevw 
way the imrolving mosses are contioUed, the 
controlling force may be treated as a force F 
acting on each ball in the direction of' the 
radius towi^s the stxis of xevolntion. Tber 

ifi M be fife tnais of the bsU.wtite number c.--,- 

and f the ndlue Of the bail's path, the governor wiU revolve in 
equiUbrinm when F m absdlnte nnita), or. 

■: ‘ 

Ift ordn tiiat .tiw aoofigniutioaof iho goveinor d)^ be tom*, F 
.must increase imore rapidly thaa.n 4». the bails mqve .tmtwwls. 
It it' obvimiB that no sfuifa govemoc maintains a, strictly constant 
speed'in. tha engine which it controls. If the boiler preanue or tiie 
dmand for fa obanged, a certain amonnt of peonaaent diipUce- 

meirt of the bells fa nsceasary. to attv the stoainTsqii^y,«nd the bails 
can setnai. their distdaoed pesitkm only .ly vime of a penmant 
obaage.in the meed. The saaxiinum range of qieed depends,on 
anosat pf ohanfto oi w ^ < 



Bio. 42.—Watt's 
Governor. 



Fio. 43.—Loaded 
Governor. 
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of the iiDvernor from the position which gives no steam-snpply to 
the position which gives full steam-supply; and the governor is said 
to be sensitive if this range is a small Uaction of «. 

find the configuiation which the governor will assume at any 
particular speed, or the speed corresponding to aparticular configura¬ 
tion, it IS only necessary to determine the whole 
controlling force F per ball acting along the radius 
n towards the axis for various values of *. Let a 
//)/ curve db (fig. 44) be drawn showing the relation of 

f /yj" * F to r. At any assigned value of r set up an 
ordinate ^ = 4ir*»»“rM. Join OC The point c, 
id^\_ i I in which OC Cuts the curve, determines the value 

I ® ' i of r at which the balls will revolve at the assigned 

Pig. 44. speed ti. Or, if that is given, and the value of « 

' is to be found, the line Oe produced will determine 

C, and then «“ = QC/4»%'M. The sensibility of the governor is 
determined by taking points a and h corrc^^nding to full stoara 
and no steam respectively, and drawing lines tlirough them to 
determine the corresponding values of QA and QB. When the 
frictional resistance / is known, an additional pair of curves 
drawn above and tmlow afr, with ordinates F -f / and P — / respec¬ 
tively, serve to show the additional variations in speed which are 
caused by friction. The governor is stable throughout its whole 
range when the curve ah has a steeper gradient tlian any line drawn 
from O to meet it. 

79. Isochfonism. —If, when the balls are displaced, the controlling 
force F changes proportionally to the radius r, the speed is constant. 
In other words, the equilibrinm of the governor is then neutral; it 
can revolve in equilibnum at one, and only at one, speed. At this 
speed it assumes, indifferently, any one of its possible configurations. 
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opportunity is passed if cut-off has already occurred, and tlie 
control only begins with the next stroke. 

When tlie demand for power suddenly falls, the speed rises so 
much as to force the goveiw into a position of over-control, such 
that the supply of steam is no longer adequate to meet even the 
r^uced dtanand for power.- Then the speed slackens, and the same 
kind of excessive regulation is repeated in the opposite direction. 
A state of forced oscillation is consequently set up. The effect is 
agpavated by the momentum which ttie governor t»lls acquire in 
being displaced. Hunting is to l^e avoided by gi-ving tie governor 
a fair degree of stability, by reducing as far as possible tic static 
frictional resistances, and by introdneing a wsa>«s resi.stance 
to the displacement of the governor, which prevents the di.siiJace- 
ment from occurring too suddenly, without affecting the ultimate 
iiosition of muiiibrium. For this purpose many governors are 
ruzmshed with a which is a hydraulic or pneumatic 

brake, cAnsisting of a piston connected to the governor, working 
loosely in a cjdinder which is filled with oil or with air. 

80. Rieulation by the Governor of the Steam-Siepply: Throttle- 
Valve .—^Thc throttle-valve, as introduced by Watt, was originally 
a disk turning on a transverse axis across the centre of the stcam- 
PiTC. It is now usually a double-beat valve or a piston-> alve. 
Wlion regulation is effected by varying the cut-off, and an expansion- 
valve of the slide-valve type is usM, the governor generally acts by 
changing the travel of the valve. In other forms of automatic 
expansion-*^ the lap of the valve is altered; in others the governor 
acts by shifting the expansion-valve eccentric round on its shaft, and 
so clumping its angular advance. 

81. Tri^Gear .—In large stationary engines the most usual plan 
of automatically regulating the expansion is to employ some form of 



Fio. 45.—Corliss Engine, with Spencer Isglis Trip-Gear. 


The dightest variation of speed drives It to the extremity of its 
tangetJienw its sensibility is indefinitely great. Such a governor is 
xalledifsoekronous. Where eprings funiish the contri^ng force, 
M mipR>^ to isoohroniam can be secured by adjusting the 
initial tension of the aprlngs, and this bama a convenient ineana of 
reflating the sensibihty. 

But in practice no governor san be absolutely isochronous. It is 
indispen sable to leave a small margin of stability for the sake of 
pwevo^g vkaw^hange in tlie supply of steam, espeti^y when 
tbeie is mudi frutibnal resistance to be overcome by the governor, 
Uf where the influence of the govemor takes much time to be felt 
by the engine; An over-sensitive governor is liable to fall into a 
,«>* o“i^tian oaUed hunHug. When an alteration of speed 
fceguis to -be felt; iwWever readily the governor alters its form, the 
engine S irei^se' is mom <tf less delayed. If the governor acts by 
-ckMbtRia throttie-valve, tbs-aiH^ae bu still a capacious vidye-cheet 
f fifl Mflcatigo 4 ba« for Ktoana ■ H tt acta by changing the«nt.ofll,ilt8 


tat^gear, the eubest type of which was introduced in 1849 by G. H. 
Corliss (i 8 i 7 -i 8881 ,of iWdence, U.S.A. In the Corliss system the 

valves which admit steam ate distinct from the exhaust-vslves. The 

Iatt« are opened and closed by a reciprocating piece whtoh takes its 
motion from an eccentric. The former are opened by a reciprocating 
piece, but are closed by springiog back when released by a trip- or 
trigg^-action. The trip occurs earlier or later in the piston^ stroke 
accmding to the poeition of the goranor. The adraission-valve 


wdaezuy.' iadKator diAgr^m of a Corlua ongiiie'cooMQueBrtly 
Ma u^ly borstal adnutdon-lma aad a qu^. 

Ge^ally the y^vec of-Coidiss imginee. v« cylindtiw, idsites turning 
m iKtow cj^drical sfate which extend a«roee.,th« -width of the 
cyimto. . Oto, bewevw, the admiseion-valyes.in ti%>igesi enginee 
am of the didc or donbieTbeat type, and sprh^ ato tbeir teatSiWhm 
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tbe trip-gear acts. Messrs Sulzer have developed this type with 
much success. Moav iorins of trip-gear have been invented 
Corliss himself and by others. One of these, the Spencer Inglis 
trip-gear, by Messrs Hick, Hargreaves & Co., is shown in fip^s. 43 and 
46. A wrist-plate A, which turns on a pin on the outside of the 
cylinder, receives a motion of oscillation from an eccentric. It 
opens the cylindrical rocldng-valve B by pulling the link C, which 
consists of two parts, connected to each other by a pair of spring 
clips a, a. Between the clips there is a rocking-cam b, and as the 
link is pulled down this cam places itself more and more athwart 
the link, until at a certain point it forces the clips open. Then the 
upper p^t of the link springs back and allows the valve B to close by 
the action of a spring in the dash-pot D. When the wrist-plate 
makse its return stroke the clips re-engage the nmier portion of the 
link C, and things are ready for the next stroke. The rocking-cam b 
has its position controlled by the governor through the link E in 



such a way that when tbe speed of tlie engine increases it stands 
more athwart the link C, and therefore causes the clips to be released 
at an earlier point in the stroke. A precisely similar arrangement 
governs the admission of steam to the other end of the cylinder. 
The exhaust-valves are situated at the bottom oi the cylinder, and 
receive an oscillating motion from a separate wrist-plate, behind A. 

82. Ust of FlywUeel. —Besides those variations of speed which 
occur from stroke to stroke, which it is the business of the governor 
to check, there ore variations within each single stroke due to the 
varying rate at which work is done on the crank-shaft during its 
revolution. To limit these is the function of the flywheel, which 
acts by forming a resorvoir of energy to bo drawn upon during those 
parts of the revolution in which the work done on the shaft is less 
than the work done by the shaft, and to take up the surplus in those 
parts of the revolution in which the work done on the shaft is greater 
than the work done by it. Tlus alternate storing and restoring of 
energy is accomplished by slight fluctuations of speed, whose range 
depends on the ratio which the alternate excess and defect of energy 
bears to the whole stock the flywheel holds in virtue of its motion. 
The efloct of the flywheel may be studied by drawing a diagram 
of crank-efE^, which shows the work done on the crank in the same 
way that the indicator diagram sliows the work done on the piston. 
The same diagram serves another useful purpose in determining the 
twisting and bending stress in the crank. 

The diagram of crank-eflort is drawn by represcntii^, in rect- 
iing iV^r cx>-ordinates, the relation between the moment which the con¬ 
necting-rod exerts to turn tlie crank and the angle turned through by 
toe crank. The moment exerted to turn the crank is readily found 
when the direction and magnitude of the thrust exerted by the 
connecting-r^ on the crank-pin is known for successive points in 
tho tovoluticuu 

83. nfiuenci 0/ ike Inertia of th$ Reciprocating This 

thrust depends not onlv on the resultant pre^uro of the steam on the 
piston but also on the inertia of the reciprocating masses. The mass 
of the piston, piston-rod, cross-head, and to some extent that of the 
conneering-roo also, has to be started and stopped in each haU 
revolution, and in high-speed engines the forces concerned in this 
action are so large as to affect most materially not only the distribu¬ 
tion of craito-efiort bat also the stresses which the various parts 
have to be proportioned to bear. The calculation tA the stsesses 
due to iae^ in high-speed engines consequently fo^ an Msential 
part otengine design. Taking M to repr^t the wtole reciprocat¬ 
ing mass, and a its acceleration at any instant in the direction of 
the piston's motion, the force required to produce tWs acceleration 
is Mste, and this quantity has to be deducted frten the resultont 
preisuro of the steam in finding the effeeWva thruet. The effect 
18 to reduce the effective thrust at the beginning of the stroke Md 
to ino’ease it at toe end. The greatest acceleration a occurs in the 
extreme of the piston, most distant from the Cipk-shaft 

centre.' and 4 ts velue toere is -f r/l) where r is the radius 

of .toe «Mik, f toe length of toe a«mneoting-rod wd toe number 
of tinns per esoond. When toe ptaton fs in tjie other extrrae 
position nearest to the-toaft, toe vflue of e is 4s*n*r{i - riff. The 
i^t ci^culatlan of ffiertia eSsas for toe oonneotoigerod »t Com¬ 


plicated, but its influence on the thrust is approximately found by 
treating the mass of tbe rod as divided into two p^s, one of which 
moves with the cross-head and is therefore an addition to the recipro¬ 
cating system, while the other moves with the crank-pin aitd is 
therefore an addition to the revolving system. The mass may be 
divided for this purpose into parts which are inversely proportional 
to toe distances of the centre of 
gravity from the cross-head and 
crank-pin respectively. By com¬ 
bining diagrams of toe steam 
thrust and of. toe forces due to 
inertia a diafpram is obtained 
showing the true thrust through¬ 
out the stroke. Fig. 47 gives an 
example; there the line ab is 
drawn to show the inertia forces 

for an engine in which the con- '■‘wum^pMs 

necting-rod has 3J times the 
length of toe crank. The straight Pig. 47. 

line cd shows what toe inertia 

force would be if the connecting-rod were toeated as being so 
long that the deviation from simple-harmomc motion might be 
nemected. 

The inertia of the reciprocating parts imposes a limit on the light¬ 
ness of engines of the piston and cylinder type. The proportion 
of weight to power is reduced by increasing mean piston speeds, 
but this process cannot be carried beyond a point at wmch the forces 
due to inertia become so great as to produce unsafely high alternating 
stresses in the piston-rods and other parts. In some torpedo-boat 
destroyers, whore the reduction of weight has been earned as far 
as is practicable, the mean piston speed approaches 1200 ft.rper 
minute with nearly 400 revolutions per minute ^d an i8-iii. stroke. 
These engines develop 6000 h.p., and the weight of engines and 
boiler li^ethor is only 50 lb per indicated h.p. Such a figure is. 
however, to be regarded as exertional; weights of 130 to 206 lb 
per h.p. are more usual even in conditions like those of high-speed 
cruisers where saving of weight is specially desirable. 

84. Balancing. —^Another aspect in which the inertia Of the 
reciprocating parts is important is in regard to toe balancing of the 
engine as a whole. Any forces required to accelerate the piston 
and its attached parts produce reaction on the frame and bed-plate 
of the engine, wWh will set up vibrational disturbances in toe 
foundations and ground or the supplying structure. The oWeet 
of balancing is to group the masses in such a manner that their 
inertia effects more or less neutialue one another. This is especially 
important in marine engines, where massive foundations are absent 
and where it may happen that the periodic impulses due to want 
of balance find some portion of the hull free to respond synchronously 
with vibrations so violent as to be inconvenient and even dangerous. 
Even in land engines a want of balance causes enough vibration 
to constitute a serious nuisance in toe neighbourhood. 

85. In considering the question of balance, the system of ecc^tric- 

ally revolving masses and the system of reciprocating masses have 
to be considered separately. A redprocatog mass such as a piston 
cannot be balanced by the use of revolving masses, for the forces 
which are due to the mertia of the piston necessarily act along the 
line of its stroke, while those due to revolving masses are continually 
changing their direction. The inertia of each connecting-rod may 
be approximately treated by resolving its mass into two constitumts, 
one of whito moves with the crank-pin, and is therefore an addition 
to the revolving system, while the other moves with the cross-head, 
and is therefore an addition to toe reciprocating system. The mass 
of the rod may bo divided for this pnipose into parts which are 
inverselv proportional to the distances of its centre of gravity from 
the crank-pin and the crose-head respectively. Let M„ 1 ^, &o., 
represent flie various revolving masses, r,. r,, r,, &c., toeir e£tectiya 
radii of rotation, and a,, o,, &c., their distances from any assumed 

plane of rderencO taken, perpOTdicular to the shaft. Then the con-' 
ditions necoo ary for balance amongst them are that the vector 
sum of M r shall vanish, and also that the vector sum of M a r shall 
vanish, tliis latter quantity being toe resultant of the moments 
of the centrifu^ forces with respect to toe plane of reference. In 
a four-era^ engine there is no serious difficulty in arranging the 
revolving masses in such a manner that these conditions shwl ho 
satisfied, so to as those masses are concemed. The {Hoblem, as 
Professor W. E. Dall^ has shown, lends itself readily to grapWeri 
trc'.tment (see his treatise on Baloncing of Ezines). , with 
respect to the reciprocating masses, a first approximation towards 
bidance is attained by satiwying the conditions which would secure 
balance if the. motions were simply harmonic. These condituma 
arc identical with those which have just been stoted for the revblyiim 
masses, when r is interpreted as the semi-amplitude of the haroioito 
morion. When the conditions in question are satisfied, the My 
remaining Source of disturbance is that whl< 9 i comes ftbm i»» met 
that toe reciprocating masses aro emmeoted to the creaks i^y rods 
of finite, lengtht In other words, that the motions qre .m; iimply, 
harmonic. For this reason the force required to accelerate roch 
msto& is greater when the pistMt Is at lixe end of the At^he larthejt 
W the shaft than when It fa At the other end, And eontequCntly' 
the -hAfaace, which wotild be petfeot if the eonaacting-rods w «0 
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i&definKelv long, is disturbed by the presence of forces which vary 
periodically with a frequency twice that of the rotation. When 
three cranks, 120* apart, are employed, it will be found that the 
effect of the shortness of the connecting-rods in causing forces to 
act in the line of the stroke is reduced to a couple tending to tilt the 
engine in a fore and aft direction, which may in its turn be balanced 
by using a second set of three cranks on the same shaft, the second 
set being so arranged that the couple to which it gives rise neutralizes 
the couple due to the first set. A six-crank engine may be arranged 
In this way to secure an extremely close approximation to per¬ 
fect balance, and the same state of balance can be secured when the 
number of cranks is reduced to five. 

86. The most usual arrangement adopted in marine engines, when 
questions of balance are taken into account, is to have four cranks, 
and consequently four sets of reciprocating masses. In the " Yatrow- 
Schlick-Tweedy" s^tem of balancing engines four cranks are 
employed, and by adjusting the relative wei^ts of the four pistons, 
as well as their distances apart, and by selecting suitable angles for 
the relative positions of the cranks (diSering somewhat from go“J, 
a close approximation to complete balance is obtained. In triple 
expansion this arrangement is readily applied when two low-pressure 
cylinders are used instead of one, the steam from the intermediate 
cylinder being divided between them, and it is also of course appli¬ 
cable to quadruple expansion engines. 

87. In {his connexion mention may be made of a t3rpe of engine 
which has been used in various electric power stations, especially 
in America, in which a revolving mass might be employed to balance 
completely the inertia effects of two pistons. This is a compound 
engine in which the cylinders stand at right angles to one another, 
one being horizontal and the other vertical. If the piston masses 
were made equal it is clear that the inertia effect of a revolving mass 
could be resolved into two components which would balance both. 
It does not appear, however, that advantage has been taken of this 
property in the design of actual engines of this type. In the London 
County Council power station at Greenwich, where the engines arc 
of this class, the unbalanced effects of inertia are so considerable 
as to affect the instruments at the Observatory half a mile away. 
One of the conspicuous merits of the steam turbine is that it avoids 
the use of reciprocating parts and so escapes the inconveniences 
and Ufnitations to whi^ the inertia of reciprocating parts gives 
rise. 

88. Types of Engine .—^In classifying engines with regard to 

their general arrangement of parts and mode of working, account 
has to be taken of a considerable number of independent charac¬ 
teristics. We have first a general division into condensing and 
non-condensing ene^s, With a subdivision of the condensing 
class into those which act by surface condensation and those 
which use injectitm. Next there is the division into compound 
and non-compound, with a further classification of the former 
as double-, triple- or quadruple-expansion engines. Again, 
engines may be classed as single or double-acting, according as 
the steam acts on one or alternately on both sides of the piston. 
Again, a few engines—such as steam hammers and certain kinds 
of steam pumps-‘-are non-rotaiive, that is to say, the reciprocating 
motion of the piston does work simply on a reciprocatmg piece; 
but generally an engine does work on a continuously revolving 
shaft, and is termed rotative. In most cases the crank-pin 
of the revolving shaft is connected directly with the piston-rod 
by a connecting-rod, and the engine is then said to be direct- 
acting; in other cases, of which the ordinary beam engine is the 
most important example, a lever is interposed between the 
piston and the connecting-rod. The same distiilplion applies to 
non-rotative pumping engines, m some of which ihe piston acts 
directly on the pump-rod, while in others it acts through a beam. 
The position of the l^linder is another elementof classification, 
giving horitorUal, verbal and inclined cylinder engines. Many 
verti^ en^es are .further distinguished as belonging to the 
irmestai cylinder cUlss) that is to say, the cylinder is above the con- 
nectingfod and crank. In osdUaHng cylinder enpnes the 
connecting-rod 'is dispensed the piston-rod works on the 

crank-pin, and (he cjdinder OMillates on trunnions to allow 
the piston-rod to follow the crank-pin round its circular path. In 
trunk engines ^e piston-rod is dispensed with; the connecting- 
rod extends as f)U' as the piston, to ithidi it is jointed, and a 
trunk or tubular extension p{ the piston, through the cy&dn 
cover, gives room for the rod to oscillate. In rotary engines 
thm is no piston in the ordinary sense; tiie steam does 
work tm a revolving piece, and the necessity is thus avoided 
of afterwards converting reciprocating into rotary motion. 
Sttm turbines may, in out sense, be regarded as an extreme 
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development of the rotary type; but they are distinct frOm all 
other steam engines in this that their action depends on the 
kinetic energy of the steam. 

89. Beam Engines .—In the single-acting atmospheric engine 
of Newcomen the beam was a necessary feature; the use of water- 
packing for the piston required that the piston should move 
down in the worl^g stroke, and a beam was needed to let the 
counterpoise pull t£e piston up. Watt’s improvements made 
the beam no lonKr necessary; and in orle of the forms he 
designed it was toscarded—namely, m the form of pumping 
engine known as the Bull engine, in which a vertical mverted 
cylinder stands over and acts directly on the pump-rad. But the 
beam type was generally retained by Watt, and for many years it 
remained a favourite with builders of engines of the larger class. 
The beam formed a convenient driver for pump-rods and valve- 
rods; and the parallel motion (^.v.) invented by Watt as a means 
of guiding the piston-rod, which could easily be applied to a 
beam engine, was, in the early days of engine-building, an easier 
thing to construct than the plane surfaces which are the natural 
guides of the piston-rod in a direct-acting engine. In modern 
practice the (Erect-acting type has to a very great extent dis¬ 
placed the beam type. For mill-driving and tile general purposes 
of a rotative engine the beam type is now rarely chosen. In 
pumping engines it U somewhat more common, but even there 
the direct-acting forms are generally preferred. 

90. Direct-Acting Engines .—Of direct-acting engines the hori¬ 
zontal type has in general the advantage of greater accessibility, 
but the vertical economizes floor space. In small forms the 
engine is generally self-contained, that is to say, a single frame 
or bed-plate carries all the parts including the main bearings 
in which the crank-.shaft with its flywheel turns. The frame 
often takes what is called a girder shape, which brings a portion 
of it into a favourable position for tadcing the thrust between 
the cylinder and the craii-shaft bearings and allows two surfa(*s 
to be formed on the frame to serve as guides for the ctpss-head. 
When a condenser is used with a horizontal engine it is usually 
placed behind the cylinder, and the air-pump, which is within 
the condenser, has a horizontal plunger or piston on a " tail- 
rod ” or continuation of the main piston-rod through the back 
cover of the cylinder. In large honzontal engines the condenser 
generally stands in a well below, and its pump, which is vertical, 
is driven by means of a bell-crank lever attached by a link to 
the engine cross-head. 

91. Coupled Engines.—-Wbm uniftjnnity of driving effort 
or the absence of dead points is impcxtMit, two independent 
cylinders often work on the same shaft by cranks at right angles 
to each other. Such engines, which are called “ coppled,” can 
start readily from any position; the ordinary locomotive cpgine 
is an example. Winding engines for mines and collieries, 
in which ease of starting, stopping and revetting is essential, 
are very generally made by coupling a p^ of cylinders on 
oppointe sides of the winding drum with link motions as the 
means of operating the valves. 

9a. Compound Engi-Ms, Coupled or Tttndem .—^lAxge direct- 
acUng engines are usuaUy compouiided, either by having a 
hig^- and a low-pre8SUi.e blinder side by side, ,with cranks at 
right angles, or by putting one cylinder befainii the other with 
the axes of both in the same line. The latter is called the 
tandem arrangement, 'ito a tarlitem engine, since the pistems 
^ee in phase, the steam may expand w^ly bom jdie finiall 
linto the large cylmder. But the oonnecting-pi^.Bnd steam 
chest form a recover of eonsidetable size; and to avoid loss by 
"drop ” the suppJy bf steam to tlfo large eylinder is cut off 
long before the end of the itrokp. For mill engines the hoin- 
pound tandem and eompound coupled types of engine are .the 
'most usual. The h^-;^surfc cylmder is very gebemllv fitted 
'stith Corliss dr othtt. thmg^.,, i,’' 

93. Jei and Surface CoudemaEon.-hlti 
condensation the jet form of condenser is oommon, W surface 
cdndenmtion'is retortod^to when the available waitedeiip^fs 
unspite^ for hoJJib’ ’1^^ 

caridensii)g watm'4Vi^ foir 
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an enaporalioe eondenur, consisting of a stack of pipes into which 
vhe exhaust steam is admitted and over which a mall amount 
of cooling water is allowed to drip. This water is evaporal^ 
by the heat which is extracted in condensing the steam within. 
Such a condenser is placed in the open, generally on a roof 
where the air has free access. The amount of water it uses need 
not exceed the amount of steam that is condensed, and is there* 
fore a very small frat^n of the amount requir^ in a jet or 
surface condenser, 

94. High-Speed Direct-Acting £fjgtw«s.—-Pnor to the advrat 
of t^ steam turbine the dema^ for engines suitable for driving 
electric generators without the intervention of a belt led to the 
introduction of various forms of direct-acting engine adapted 
to run at a high speed. Some of these were ««gie acting, steam 
being admitted to one side of the piston only, generally the back, 
with the result that the rods coiud be kept in a state of thrust 
throughout the revolution, and alternations of stress in them 
and at the joints thereby avoided, together with the knocking 
and wear of the bearing brasses which it is apt to cause. To 
secure, however, that the connecting-rod should always push 
and never pull against the crank-pm there bad to be much 
cushioning durmg the out stroke on account of the f<mt that 
from about the middle of that stroke to the end the reciprocat¬ 
ing mass was being retarded. In engines designed by F, W. 
WiUans, which were highly successful examples of this d[as.s, 
the cushioning was provided 1^ means of a supplementary 
piston which compres.sed air during the out stolrej the energjr 
which the reciprocating masses had to part with in losing their 
motion during the second half of the out stroke was stored in 
this air and was restored in the succeeding dom stroke. 

Willans obtuned compound or triple expansion by mounting 
two or three cylinders m tandem in a vertical line, with the 
air-compressing piston below them in the form of a trunk which 
served also as a guide for the cross-head. The piston-rod_ was 
hollow and withm it there was a valve-rod carrying pbton 
valves for the admission and release of the steam. Tte valve- 
rod was worked by an eccentric on the crank-pin which gave 
it the proper relative motion with respect to Ae hollow piston 
within which it works. The engine was entirely enclosed m 
a casing the bottom of vdiich formed an oil bath in which the 
cranks splashed to ensure ample lubrication. These engines 
for a time had much vogue and gave good results. Many of 
them are in use in electric l^ht stations and elsewhere, but the 
tendency now is to use turbines for this class of work, and even 
in caiies where reciprocating engines are preferred they are now 
more usually of the double-acting type, which has the advantage 
of giving a greater output of power for the same weighs 

95. Doul^AcUng High-Sp^ Engines. —Of double-acting 
hj^-speed engines an interesting form is that of Messrs Beiliss . 
and Morcom, the chief distinctive feature of which is the use 
of forced lubrication at the pin joints and shaft bearings. In 
a double-acting engine, where ^ thrust acts altemawy on 
one and the other side of the crank-pins and cross-be^ pins, 
high frequency of stroke tends to produce much knocking and 
wear unless ue brasses are very dosely adjusted, and in tl^t 
case the pins are liable to get hot, and to “ seize ” by expand^ 
sufficiently to fill the sitiidl dearanoe. This difficulty, which 
exists when lubrication is carried out in the ordinary way, 
is overcome in the Beiliss engine by feeding the bearings with 
a continuous supply of oil, wmch is pumped in under a pressure 
of about 15 lb per sq, in. The presence of a film of o 3 
is thereby continuously secured, and knocking b prevented 
although the brasses are not set very dose. Notable examples 
in whKh double action b combing with a relatively b^h 
frequency of stroke are found in naval engineering practice, < 
especkUy in the engines of hi^-speed ennsers and torpe^' 
boat destroyers. As a rule these engmes employ triple caepamuon 
with four cranks and four cylinders, the tWrd stage of the expan¬ 
sion being per&wmed in two cylin^rs, which dmde tihe steam 
between them. But in thb field also the steam turbine u 
rapidly-diqihKing tlw redqnocatmg type. 

gfc igwgenw.— In engines to ptunping or to 
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blowing air it b not msential to drive a revolving ao^, and 
in many forms the reciprocating motion of the steam pbton b 
af^lied direetty or through a bwm to produce the redpiocajing 
motion of the pump-piston or plunger. On the other hand, 
pumping engines are frequently made rotative for the sake of 
adding a flywheel. 

Fig. 48 shows a compound inverted vertical punqimg engine 
of. the non-rotative class by Messrs Hathom, Davey & Co. 
Stmm b dbtributed through lift valves, and the dbtribution 



Fig. 48.— Vertfcal Non-Botative Fiin^ng Engine, 
of steam b controlled by means of a cataract, which makes the 
pbtons pause at the end of each stroke. The pbtons are in 
line with two pump-rods, and are coupled by an inverted beam 
which gives guidance to thecross-heacb by means of an approxi¬ 
mate straight-line motion. Engines, of thb kind. Mite the old 
Combh pump, are able to work expansively agaihst a uniform 
resbtance without a fi^heel in consequence of the great 
inertia of the redprocatmg pieces which mdude long massive 
pump-rods. Notwithstanding the low frequency of the strokes, 
enough energy b stored in the moving rocb to counterbalance 
the inequalities of steam thrust, and the rate of acoebratiem nf 
the system adjusts itself to give, at the plunger end, the nearly 
uniform effort which the pump requires. In other words, the 
motion, instead of bdng almost simple hamomc as it b in 
rotative engines, b such that the form of the inertia curve wHdn 
drawn as in fig. 47 b nearly the same as that of the steaiticnlrve, 
with the resmt that the distance between the two, winch re¬ 
presents the net effort on the. pump-plunger, b necfrly cx>n- 
stant. The massive pump-rods act m such a way as to form a 
redprocat^ equivalent erf a fljrwheel. 

97. It b, however, onty to deq> well pumping that thb 
applies, and a very numerous class of direct-acting steam pumps 
have too little mass in their ledproca^ parts to allow suck 
an adjustment to take place. A familiar example is the small 
donkey pump used for feeding boilers, in which the steam- 
{Mston and pump-plunger are on cme and same rod. In 
some of these, ptunps a rotative element b intiroduoed, partly 
to secure steaidiiietei of working and partly for convenient in 
working the valves, many pumps of thb class are entMy 
non-rotative, in such cases the steam b generally admitted 
throughout the stroke without expansion. In some of them 
the valve b worked by taj^ets fi^ the pbtcuHrod. In the 
Blake steam pump a tappet worked by the piston as breaches 
eadi end of its strerfts uuows over w auxubry steam-^ve, 
which admits steam to. one or other dde of an auxiliary pbton 
carry^ the niainsficle-valve. 

98. Worthingpm Engines.—la the Worthington, pumping 

I engine two .steam cylinders are placed tide by side, v^- 
I ing ite'owa pnmp-pbton. The pbton-rod of qach b ecHweeted 
; by >• short link to a swinging bar, which actuates the fhde-volve 
of the oiher steam cyh'nder. In. thb way one.ipvton b^fusi 
its stroke when the moticm'of the other b nboiit to cteaae«iM^» 
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smooth and continuous action is secured. These engines have 
been extensively applied, on a large scale, to raise water for the 
supply of towns and to force oil through “ pipe-lines ” in the 
Unit^ Stat«. In the larger sizes they are made compound, 
each high-pressure cylinder having a low-prrasure cylinder 
tandem with it on the same rod. To allow of expansive working 
a device is added which compensates for the inequality of effort 
resulting from an early cut-off. A 
cross-head A (fig. 49) fixed to each 
of the piston-rods is connected to 
the piston-rods of a pair of oscillat¬ 
ing cylinders B, B, which contain 
water and communicate with a 
reservoir full of air compressed to 
a pressure of about 300 lb per square 
inch. When the stroke (which 
takes place in the direction of the 
arrow) begins the pistons are at first 
forced in, and work is at first done 



Fig. 49. 


by the main piston-rod, through the compensating cylinders 
B, B, on the compressed air in the reservoir. This continues 
until the cross-head has advanced so that the cylinders stand 
at right angles to the line of stroke. Then for the remainder 
of the stroke the comp, nsating cylinders assist in driving the 
main piston, and the compressed air gives out the energy which 
it stored in the earlier portion. The volume of the air reservoir 
is so much greater than the volume of the cylinders B, B, that 
the air pressure remains nearly constant throughout the stroke. 
Any leakage from the cylinder or reservoir in made good by a 
small pump which the engine drives. 

99. Ptdsometer. —Hall’s “ pulsometer ” is a peculiar pump¬ 
ing engine without cylinder or piston, which may be regarded 
as the modem representative of the 
engine of Savery. The -ectional view, 
fig. 50, shows its principal parts. There 
are two chambers A, A', narrowing 
towards the top, where the steam-pipe 
B enters. A ball-valve C allows steam to 
pass into one of the chambers and closes 
the other. Steam entering (say) the 
right-hand chamber forces water out of it 
past the clack-valve V into a delivery 
passage D, which is connected with an 
air-vessel. When the water level in A 
sinks so far that steam begins to blow 
through the delivery passage, the water 
and steam are disturbed and so brought 
into intimate ontact, the steam in A 
is condensed, and a partial vacuum is 
formed. This causes the ball-valve C to 
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rock over and close the top of A, while water rises fr m the 
suction-pipe E to fill that chamber. At the same time 
steam bi^ns to enter the other chamber A', discharging 
water from it, and the same series of actions is repeated in 
either chamber alternately. While the water is being driven 
out there is comparatively Kttle condensation of steam, partly 
because the shape of the vessel does not promote the formation 
of eddies, and partly because there is a cushion of air between 
the steam and the water. Near the top of each chamber is a 
smaQ i^valve openii^ inwards, which allows a little air to enter 
each ^e a vacuum is formed. When any steam is condensed, 
the air mixed with it remains on the cold surface and forms a 
non-conducting layer. The pulsometer is, of course, far fthm 
^cient as a thermodynamic engine, but its suitability for 
situations where other steam pumps carmot be used, and the 
extreme simplicity of its working parts, Dudee it v^uable in 
certun cases. 

^ zoo. Rttary Etigints.—Fiam the earliest days of the rota¬ 
tive engine attempts have been made to av^ ^e intermittent 
redproiating motion Which an ordinary piston engine first 
produces and then convert into motion of rotation. Murdoch, 
the contemporary of Watti*propo5ed an engine consisting of a 


pair of spur-wheds gearing with one another in a chamber 
through whidi steam passed by being carried round the outer 
sides of the wheels in the spaces between successive teeth. 

In Dudgeon's wheel engine the steam was admitted by ports 
in side-plates into the clearance space behind teeth in gear 
with one another, just after they had passed the line of centres. 
From that point to the end of the arc of contact the clearance 
space increased in volume; and it was therefore possible, by 
stopping the admission of steam at an intermediate point, to 
work expansively. The difficulty of maintaining stewn-tight 
connexion between the teeth and the side-plates on whicl^the 
faces of the wheels slide is obvious; and the same difficulty has 
prevented the success of many other forms of rotary engine. 
These have been devised in immense variety, in many cases, it 
would seem, with the idea that a distinct mechanical advantage 
was to be secured by avoiding the reciprocating motion of a 
piston. In point of fact, however, very few forms entirely 
escape having pieces with reciprocating motion. In all rotary 
engines, with tiie exception of steam turbines—^where work is 
done not by pressure but by the kinetic impulse of steam— 
there are steam chambers wWch alternately expand and con¬ 
tract in volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts. So long as 
engines work at a moderate speed there is little advantage in 
avoiding reciprocation; the ahemate starting and stopping of 
piston and piston-rod does not affect materially the Wctional 
efficiency, tffiows no deleterious strain on the joints, and need 
not disturb the equilibrium of the machine as a whole. The 
case is different when very high speeds are concerned; it is then 
desirable as far as possible to limit the amount of reciprocating 
motion and to reduce the masses that partake in it. 

loi. Types of Marine Engines .—^The early steamers were 
fitted wiffi paddle-wheels, and the engines used to drive them 
were for the most part modified beam engines. Bell’s “ Comet ” 
was driven by a species of inverted beam engine, and another 
form of inverted beam, known as the side-lever engine, was for 
long a favourite with marine engineers. In the side-lever 
engine the cylinder was vertical, and the piston-rod projected 
through the top. From a crosshead on the rod a pair of links, 
one on each side of the cylinder, led down to the ends of a pair 
of horizontal beams or levers below, which oscillated about a 
fixed gudgeon at or near the middle of their length. The .two 
levers were joined at their other ends by a cross-tail, from which 
a connecting-rod was taken to the crank above. The side- 
lever engine in now obsolete. In American practice, engines 
of the beam type, with a braced-beam supported on A frames 
above the deck, are still commem in river-steamers and coa-sters. 
An old form of direct-acting paddle engine was the steeple 
engine, in which the cylinder was set vertically below the crank. 
Two piston-rods projected through the top of the cylinder, one 
on each side of the shaft and of the crank. They were united 
by a crosshead sliding in vertical guides, and from this a retum- 
connecting-rod led to the crank. Modern paddle-wheel engines 
are usually of one of the folbwing types, (i) In oscillating 
cylinder engines the cylinders are set under the crank-shaft, 
and the piston-rods are directly connected to the cranks. The 
cylinders are supported on trunnions which give them the neces¬ 
sary freedom of oscillation to follow the movement of the crank. 
Steam is omitted through the trunnions to slide-valves on 
the sides of the cylinders. In some instances the mean position 
of the cylinders is inclined instead of yotical; and oscillating 
engines have been arranged with (me cylinder before and another 
behind the shaft, both pistons w(»king on one crank. The 
oscillating cylinder type is best adapted for what would now 
be considered comparatively low pressures of steam. (2) 
Diagond engines are direot-actm^yengines of the tmlinariy 
connecting-rod tnt, with the cylmden fixed on an inclined 
bed and the guioes sloping up towards tiie shaft. 

When the screw-pFopeller b^an to take the pl^e of paddle- 
wheeb m ocean steazners) the mcreased speed which it required 
was at first supplied by a8in| qxur-wheel gearing in.conjunction 
wi& one of ttetoms of engines then usw in^^dle sMomaBs. 
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Afbet M tinw types of en^ne better suited to the screw were 
introduced, and were dnven fast enough to connected 
directly to the ■BCrewrsWt, the smaUness o{,,the, hori?ontal 
qiace on eithw «de oi the ehalt fwiaed an; ol»tiacie to the use 
of boriaontal ei^nes, but tiiis difficulty was overcome in sevenal 
Ways. In Penn’e (ntnit ei^e, now obsolete, the ermine was 
shortened by attadiing the connecting-rod directly to the 
piston, and osii^ a h^w piston-e^od, called a trunk, large 
enough to aBow the oonnecti^-rod to oscillate inside it. The 
rehtm-amnecting^od engine anotho' horizontal form at 
one, time used in the British ‘imy. It was a steeple engine 
placed boiizontally, with two, and in some cases four, piston- 
rods in each cylinder. The piston-rods passed clear of the 
Shaft and the crank, and were joined b^ond it in a guided 
CTOsshead, from which a connecting-rod returned. 

los. Inverted Vertical Engines .—Both in the navy and an 
merchant ocean steamers one general type of engine is universal, 
where the redprocatiM engine has not yet been displaced by 
the steam turbine. This is the inverted vertical direct-octii^ 
er^ne, with two or more cylinders plac^ side by ade directly 
over t^e ^laft. Two, thra and lour cranks are emj^yed, 
the arrangonent with four cranks being specially suitable, as 
has already been pointed out, when the balance of the engine 
at high speeds has to be secured. As a rule naval engines are 
triple compound, and those of merchant vessels either triple 
of quadruple. In vessels of high speed and power th» engines 
are arranged in twin sets, on two shafts with twin screw 
propellers. 

The marine engine is always furnished with a surface con¬ 
denser, consisting of a multitude of fairaas tubes about | in. in 
diameter cooled by sea-water which is caused to cuci^e 
through the condenser by means of a drculoting pump- This 
pump and also the air-pwp is often driven independently of 
the main engine. 

103. It is in marine practice that the hu^t examples of 

engines are to be found. The tri{Je expansion eqgines of the 
“Ciunpama" and “Lucania,” which develop 30,000 h.p., 
conrist of twin sets, on two shafts, eadi set Iwvmg ttiree ora^ 
and five cylinders, two of 37 in.,'one of 79 in. tod two of ^ in. 
diameter, with a stroke of 69 in. In the “ Kaiser Wilhdm 
der Grosse ” engines of the same power are arranged in twin 
sets, each set consisting of four cylindws, one of 58 in. diameter, 
one of 89 and two of 55 ‘ 4 , the four giving triple expansion and 
workii« on four craiiks. The " Deutschland " devdops 36,000 
h.p, w?th twin sets, each of wWch comprises two 36 64 n. 
cylinders, one 73‘6-in., one io3‘9-in. and two io6‘3-in-with la 
stroke of 78-8 in. In tiie Kaiser Wilhelm II.” each of the twin 
shafts is driven by two 3-crmk 4-cylmder quadruple expan¬ 
sion engines, the diameters being $r4, 49 -«» 74 '« «• 

and a stroke of 70-9 in. with a working pressure of 885 lb 
per square inch these engines develop in all 40,000 h.p. These 
ve examples of the most powerful reciprocating engines used 
in the propulwon of ships, but the anocessful ap^dioBtion <tf the 
Parsons turbine to marine use has enabled even these powers 
to be greatly surpassed. 

104. locomotive Enpnes.—Thv ordin^ locomotive consists 
of A pto ^ direct-ad;i^ hoiwntid or nw}y horizqqtal engines, 
fixed m « rigid frame under the front end of die boiler, and 
coupled to the same shaft by cranks at right aa;^, each frljii a 
Slnglt Wlde-viWe tvoritSd by a Briktootion, c(r,by a forih lif 
gear. The engine is non-cohdensi^, except in a very few 
special cases, wd the exhaifst Steaih, delivered at the base of 
the iuimei themgh »blai(i-pip^ serves to (wodnoe a^draugfat of 
air through the furnace.; In some friitotteea * PWtion ef the 
StoSt waste; ‘af^fluB^ to Sbtet temh « *e' whp^.u 

diverted to bsto tlite: feed-water. la task Iwd- 

smiter is carried in tanks em die engine itid^!*iothtoCBgia« 
it Is carried bteinffIn Stmter; ■ ,, - 'i- • 

On the, teaft are S’p#: "bf ,^dviiig-#hea|ii,s 
adhesion to the iaai;|urmtoto. the neqsssary 
8ame«iteBeB a-smg^ pair «f driviag^wfaaels an' tised,vin mam 
ntoS S'greater tiactive fttee is sScOted Imvh^'twB hqtil 


driving-wheels on eadi side, connected by » eonplkig-eod be> 
tween pias on the outside' of 4 he wheels. In somo ertgiacSe tell 
greater proportion td the wfaek 'weight is utiK^ >te"give 
tmerivelorce tqr cou^teg thraeer mote wlwelt'onieateimde)i<' 

It is now genaal t» mrve under>die>front of IheeiSgiiietWwor 
fear smaller ^eels whoch do not'foSinpeSt'af the driving.sykem. 
These are carried m aAogM,thatisi«4BalQktriick uponvHiMlrthe 
front end of the boiler rests by a swtedHpibiimpli^iahicbalhiws 
the bogietotum, so.aato<ad;q9t itself tn^nrirvea in,tbe linq,and 
thus obviate the grinding of tyres and dasiger of dqrailmesib which 
would be caused by using a long rigid frhed btee; The bogie 
appems to have been of EijgJite origin}*, ft’wia 'brbugiht 
general useTn America, and .is now common ftiit^lisb.aS well 
as in American praotice. Instead of a faurmsheeled' bogiej,,a 
single pair of leading wbeels are also used, carried by a Blltel 
pony truck, which ha? a swir^-bolrter pivoted by p rSdijw 
about a point some distance btoind the a»$ of the wheels. This 
has the advantage of combining lateral -with raCfial movement 
of the wheels, both being required if the wheel base js''t6f'be 
properly accommodated tb the cUrve. Another method of 
getting lateral and radial fseedom k the plan used by F. M, 
Webb of carrying the leading axle in a box curved to the arc 
of a circle, and free to sKde laterally for a teorf jlistteW/unddr 
the control of springs, in curved guides.*, - , 1,, ' 

In inside-cyltfider engines the (gdindecs' are'piaeed' 'anle' by 
side within the frame of the engine, and'thdr eopHetfii^-te^ 
work on cranks in the driving shaft. Ih otUsiifl^iA^.ptapkii 
the cyUnders am spread apart far enou^ to.lie outside the jrame 
of the engine, and to wwk oh orank-pina on the outrides of ^ 
driving wheels. Thk dispenses with'the entdeed axle. White 
is the weakest part of a locoihcniyo eftgine. . Owing tb the 
frequent alternation of strain to which it is riibject, a locomoUve 
crank axle is peculiarly liable to rupture> and hu to be removed 
after a certain amoant of use. 

Theoutsid 

in America it is ateckt univera 
Hiere the cylinders are in cartings white . 
are bolted together to form a saddle bn, 
wlu<^ the l)^om of the ^ta ’ 

The riide-valves are, on the tops of tl» 
cylinders, and are worked tfarou(di>r«)te>-‘' 
ing levers from an ordinary link-mOtlon. 

Fig. si( White k a half section through 
one cylmder of an American locomotive, 
by tee Biddwin Conpany of Philadelphia, 
shows the position of the cylinders and 
valves, ' 

In inside-cylinder lengims the slide- 
vslVes are fluently placed back to 
bate in a sitoleVaheHtenit between the 
cj^dtfs. 1rae widQf' cd the engine 
within the frame leaves Bttle room for 
them thrtre, and they are reduced to the Pic. 51.—Amerieaa 
flattest possible fonn, in some casa with Qu^e-CylindetLocp- 
spUt ports,Mt abaWar4.1ii|ff,1»low a,“^^ , 

partiuon in a central hariaontal plane. In some engines the valves 
are below tee cylinders; in tn^'oteerh' the i^ves work on 
horizontal planes above teft cylindersx thk position k spedaly 
siiikibik 'wiite stele ‘fteto^f'ladild tte 

linknaotion. ]Udui.vmvcr|f(iius oitei tee adtentoge, white 
B of considoable moment m inside-cyluidk: tegmes, tfot a 
part of the shaft’s length which would otherwise be needed 
for eccentrics k availalm to ihitease tee of main bearings 

and crank-pins, and tp' sti^engteto tee crank-cheeks. 

The prindpte df compounffing has often been sp^rd to 
locoipptptoi.4aginte bntjtete^ mute >advsRtage.,, 
nKdMt <Wbiv'>i^er 'ahoold refer'to^-tee attida, fiUmMv: 

t^Kw k,vmf!s^om 

ihuMWottmoad «ith,<<mapB»oiB,s^ -1 ,-i,. 
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• > 1051 Steam TimbtHUtr-Sibeam turbines «re (distinguished irosi 
rail etiicr types of steam engine by the kct that dieir action 
iqiroiTei a double transforniation of energy. The heat enei]^ 
present in .the eteam is first employed to set the steam itseti m 
i.motiony'giMi^tit kinetic energy, and this in turn is employed 
to do smek iota tlu turbine blades. A brief account of the mam 
prindples linvolved will make the action of the various types of 
atfltmttujrbine more int^hgibl& 

''to6.’ Theery of the 5 l«a^t-^;-^OonBiaer an element of etesm, of 
nniti'inass, ar^uning WaatWi eneiKy in the eqwsion of tka steam 
Umitigb a nonde or othea chaiuMi from a ragion of pressure to 


The wotle which »'does on tfiei steam in fitmt is The net 
amoiint Of ■Morlcdone'upon it is-therafoce pA ^ Pi>v 'ts velocity 
changes irom Vf to V.; the kinetic energy whufa it gwns is therefore 
fV,’ — V,>)/sg, the mtenul energy chMges from ^ to Hence 
by the contenmtion of energy 

, , (V-.f - V,*))sg - J(E, - E,i + p,». - ftc, 
which may, be written 

W-Vi>^/ag-J(I,T-y. 

dhetb f is Ithe total iheat (§ 51), which is equal to E ib pe/J. It is 
^ngsed hsn that the action is adiabatic [in the sense that no heat 
» reemyed by the steam or laven up by it to other bodies as the 
process goes oh. 

It is usual to speak of the change I as the “ heat drop " which 
'She ataaihiunidBivoes.iB acquiring velecity. When the beat drop 
Jaknownthsgamia.velocifyiateamlyfound.asabove. Indetermin- 
ing tM t>?et orppaccopht must, of course, be taken of the wetness 
of the steun, or of its sifperiieatlf It has any. Thus, for superheated 
steaml ^ If+ «'(f'^'i4.ti^ere Ix is the total heat of satniuted steam 
at'tfaeeaine preWire and «(<' — <) represents the heat taken ap in 
process <n apperheatmg ito the actual temperature f from the 
tsmpemtt^ of saturation t. And for wet steam .1 = 1« + gl., where 
1 * is the total heat df water, L the latent heat, and q is the drvneas 
fifaetUm.’ 

i During this process of espanslon, which we assume to be adiabatic,. 
the steam becomes wet, and the value of q accordingly falls. As 1 
hu been shown in S .36, the dryness n^ .b« ^onnd at any stage in 
adlibatic expansion mnu the mrmula— 

or it may hfi detemfised by measurement fjm the entrrw-tcmpera- 
ture diagram. A SriU more convmlent dt a gi n m'in wmen theheat 
drop can be direedy measured la onC intnodUced by MOlUer, in'which 
the co-ordmates axis |the entropy and the total beat (see lioUier, 
/ac. ct'i., or lEwing's! dfsam fbgiMs).. 

.Th.e..presSqre-voIlnme diagram gives a very iisriul alternative 

meansof Bndingfhehekt drop 
'll ; or energy availabU for trans* 

Ip ' ioimatioB. Considtr Steam or 

_. nny other ;gas . Sjgqdiod at 

' pressure p, and (bcj^ding to 

«lV //’ pressure p,. at whichprerore 

' j - ft ik'ditefiarged. 'The Work 

d( P- • ' ...C' idUch It.doesis nMoound by 

^ f ' mtolSIoi -;— : thweaABCp.iofthojpwnre* 

.Pio.es. . ( voluDK, diagtam Vt), 


.W Votilmt 

•Pro. 5*. 


diagtaim 


tf this work is wholly done npotf thbi steam In gfring K vifioctfy, I 
the kinetic energy acquired'is eqto to ft, duct is ' ' ' i 

'■ , ,!■ 

’Wp'^ye already s^' ^ ^ in adiabaticimrpanskm, tliis'inte^ral; 

maavnTes'fnehsaf'drqp, Bang equiff to I. » 1 ,,. ' ' 

''.-'It^lw'mede^ri'explnsion Is meh asto muto f>o» •■(oenstant.ca! 

(being iaiigr.iBdeK, dim.' <>'(("( . ,{ 

sMwre't) It dW)«iKlo in whidh fhepreakuTO falls, nataeiy p^J< 

' <Bfaw'the adialmtir. eipaneton;0f stesauiStardag fwaaian initiali^ 

■ i»pre*qni*fihy. 


obteiniWs, is equ^'m 
bainwd on evsluat^ 
toy. Form of MsMf 


seeds the volume of the steam, per pound, at any stage is found by 
multiplying the volume of 1 lb of saturated steam, at the pressure 
then reached, by the dryness haction q, Qa comparing the velocity 
acquired at any intennedtate stage Of expansion—as calculated 
from the heat drop down to that stsjge.^^th tha iaeraase in vefume, 
it will be found thatiin the earliest stages the gain in velocity ia 
relatively great, but as gxpanai o u proce^ the increase in volume 
outstrips the increase in velocity. Hence the proi^ form for a 
nozzle to give adiabatic expansion is one in which the area of section 
at'first contracts and afterwards becomes enlarged. The area of 
section to be provided for the idisduu|;e is found bp .dtviding die 
volume V at each stage of the yelpcity V acquired qp to dial ata^, 
and the ratio v/V at first diminishes and afterwards increases as 
the atpansion p^eeds. Take, for instance, as a numerical example, 
a case in whimi dry saturated steam is admitted to a noSzb atan 
absolute pressure of 213 lb per sq. in., and eiqtands adiabadc^y, 
giving itself velocity, until die pressure falls to 17 per sq. in. 11 
will be found on working out numerical values that until the pressure 
falls to about 123 lb per sq. in. the siteam is gaining velocity so rapidly 
that though its volume is expanding the stream-^es areconvergent. 
Below that preeanre, however, the augmentation of volume is rela¬ 
tively so gr^ that a larger and larger area of section has to be 
provided for the flow. Thus, when the pressure is 123 tb per sq. in. 
the dryness q is o-gd, the volume per pound is 3'5i cub. ft., the 
heat drop is 25^ thermal-units, giving a \wocity of r 510 ft.-per second. 
Consequently, the area of the stream is 0-00233 sq. ft. per pound of 
flow, and this is the minimum value. 'W^ the ^essure falls 


velocity of 3980 ft. per second, and consequently the area Of the 
stream is 0-0396 sq. ft. per pound of flow. 

X08. D« Laial's Dmrg^ Noale .—It is on this basis that De 
baval's divergent nozzle is designed. The “ throat" or smallest 
section is approached by a more or less ronnded entianee, aHowing 
the stream-fines to converge, and from the throat outwards the nOzzle 
expands in any gradual manner, geaansUy in fact as a aimple ooua 
.(fie. 53 ). In tneexanqfiejnrt 
gjyon die final area of aection 
would be seventeen times that 
of the dinxct to provide for . • 

adiabwUo expanaioo down to • 
a pressure ofi-y tb persq. in. 

With any final area less than 

this the pressure at exit would Fig » 

be'hlgherthah 17'Ib; It-wouM ' 

in fact adjust ita^ to give a .value of o/V corraaponding to 

the area, and the remainder of the preasure dre^ would be wasted. 

For expansion to atmospheric pressure (14-7 per sq. in.) the ares 

at exit would be 3-14 times that of the throat. 

The equation of velocity 


idlng to 
wasted. 




may be apidied to calculad 
stream section, and hence 1 
this discharge becomes a : 
die pre s s ure at the fhrbfit. 


Since p*» mm 


s •m.tJlF where D — pfpp 
Thedisdiaige per squan foot whan the voinme is s Is 

QwiUbaamaatmQih.whatt 4 Q/dD is sero, which oooun when 


.p-’l*.. 

\«-( 1/ 


This result Is general for an^as. With sstorated Sterin, n being 
*•*35. Q l» k maximum -when tf =« 0*577, h* 'd> *fiy, the pressni« 
at tnsdiccat is s7'7'% of the inidal pMBeui«,.a(tetult whitm agnss 
with dw figuMi quoted above tor a pardcular qsse. 

maximum value of Q, pamsly dm diwhfvrfir in pounds per 
squre foot at the dtfoat, is , ,, ,, '-i 

aiid.1te(ViriacityidieBelefs-a3,y(Piiq)i, toShsae itqiiussltias is tiSe 

itddfd pmsspto ia Pfsrodhfnr 

109. nnoa.th^ omridtradqto it, feUpws that, proyi^ the final 
ptetsnre is less tlmn o-ii^ fhhei w Imdal prMsute, the toM dls'- 
ehm^e'depMias on the Mbt' tosa ofrieotloB: of the dostle 
ssshab tiie>MdBlpMMtt»,«idl toifnd^eodent of dwltaal pw ee u re. 
By continuing the expansion in a div«gaa1i ppsate, aft^ the throat 
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divergent nozzle. Thiis u the case, lor instance, in the Persons 
turbine, where the whole expansion is divided into many stages each 
of which involves only a si^l drop in pressure, 

III. Infiumcf of FrieHon. —^We have dealt so iax with the ideal 
case of no friction, and have taken the whole work of expansion as 
going to produce kinetic ener^ in the jet. But under real condi¬ 
tions there is a progressive dissipation of ener^ thidugh friction; 
as expmsion prooe^ the steam loses part of its kinetic energy 
which is restoi^ to it as heat, llius, at every stage in the process 
the velocity acquired is less than it would be in irictionless adiabatic ex¬ 
pansion, but the steam is drier and its volume is greater in consequence 
of the restored heat. Referring to the entropy-temperature diagram 
(fig. 54) the process of expansion under 
conditwns involving friction is represented 
not by the adiabatic line cd but by some 
suen line as eg lying between the adiabatic 
line and the saturation line cf. The final 
condition of dryness is agjaf instead of 
adjaf. During this expansion the effect 
of friction, as regards the entropy, is 
equivalent to the communication to the 
substance of a quantity of heat repre- 
. sented by the area pegr. Hence that 
area represents the work converted by 
friction into heat. The whole work done 
during expansion is the area abeg, which 
is more than before by the area deg. The difference, namdy abeg 
minus pegr, represents what may be called the net heat drop when 
friction is allowed for : it represents what is effectively available lor 
giving kinetic energy to the jet. This net area may also be 
expressed as equal to abed minus pdgr. Compared with mctionlees 
adiabatic expsmsiou the net loss resulting from friction is the area 
pdgr. The volume is increased in the ratio oi agio ad, and this 
has to be taken account of in determining the pro^ dimmsionB of 
t^ divergent nozzle. 



Rto. 54. 


1 13 . Turning now to the question of utilizing the kinetic 
energy of steam in a steam turbine, it will be clear from the 
figures that have been given that if the whole heat drop is allowed 
to give kinetic energy to the steam in one operation, as in the 
De in.val nozzle, a velocity of about 4000 ft. per second has to 
be dwlt with. To take advantage of a jet in the most eifident 
manna: in a turbine consisting of a single wheel the velodty 
of the buckets against which the stream impinges should be nearfy 
one half the velodty of the stream. But a periphwal velodty 
approaching 3000 ft. per second is impracticable. Apart from 
the difficulties which it would involve as regards gearing down 
to such a speed as would serve for the driving of other madiines, 
which are to employ the power, there are no materials of con¬ 
struction fitted to withstand tte forces caused by rotation at 
such a speed. 

Hence it is advantageous to divide the process into stages. 
Thb may be done by usii^ more than one wheel to absorb the 
kinetic energy of the jet, as b done in the Curtis turbine, or by 
dividing the heat drop into many steps, making each of these 
so smaU that the steam never acquires an inconveniently grrat 
veiodty, as b done in the Pan ens turbine. Turbines which 
employ one or other.of these two methods, pr a combination 
of both, achieve a greater economy of steam than b practicable 
with a single wheel 

113, De Lavd TurHfie.—Thaxiks, however, to the mventions 
of De Laval, the single eiqpansion single wheel type of turbine, 
with buckets in the rim, has been brought to a degree of effid- 
ency which, while considerably less than b reached in com¬ 
pound turbmes, b still remarkably good. Thb has been done 
by the use of the divergent nozzle and with the help of mechani¬ 
cal deyiees whi^ enable the peripheral speed to be yety high, 
tboqgh even adth the help of 'these demces the speed of the 
buckets falls considerably wort of that v/hich would be suitable 
to the vdodty of the jet. In De Laval’s turbine the ateain 
expands at one step front the full pressure of the su^y to the’ 
pressifre of the exhaust by discharge in the form of a jet from % 
divergent nozzle. It then acts on a ring of buckets or blades 
in much the same way as the jet of water acts on the buckets oI n 
Felton wheel or other form of pure impube turbine. Tp .ntiiize 
a fur frimtion of the kinetic energy of the jet the blades have to 
run at an enormous velocity, and the spew ot the diaft whidi 
carries them is so great that gearing down b resorted to before 
the motion is applied to useful purposes. The general amngSr 



ment of the steam nozzle and turbine blades b illustrated 
iu fig. 55- The blades project from the circumference of 
a diSk-shaped wheel and 
form a complete ring round 
it, only a few of the blades 
bdng shown in the sketch. 

The increasing section ofp 
the nozzle b calculated t 
with reference to the final 
pressure, according to the 5 S- 

principles already explained. The jet impiz^es at one side 
of the wheel and escapes at the other after having had its 
direction of motion nearly reversed. The expansion in the nozzle 
is carried to atmospheric pressure, or near it, if the turbine 
b to be used without a condenser; but in many cases tm ejector 
condenser is employed, and when that b done the no^ b 
of a form which adapts it to expand the steam to a correspond¬ 
ingly lower pressure. It b otuy in the smaller sizes of these 
turbmes that a single nozzle b used; in the larger steam turbines, 
as in large Pelton wheek, several nozzles are applied at intervals 
along the circumference of the disk. The paipheral velodty 
of the blades ranges from about 500 ft. per second in the smallest 
sizes (s h.p.) up to nearly 1400 ft. per second in turbines of 
300 h.p. In a 50 h.p. De Laval turbine the shaft which carries 
turbine di& makes x6,ooo revolutions per minute; in^the 
5 h.p. size it makes as many as 30,000 revolutions per minute. 
A turbine developing 300 h.p. uses a wheel 30 in. in diameter, 
running at over 10,000 revolutions per, minute, with a peri¬ 
pheral speed of nearly'1400 ft. per second. These ehormous 
speeds are made possible by the ingeiuous device of usii^ a 
flexible shaft, which protects the bearings and foundations 
from the vibration which any want of balance would otherwbe 
produce. The elasticity of the shaft b such that its period of 
transverse vibration is much longer than the time tyken to 
con^ilete a revolution. The high-speed shaft which carries 
the turbme dbk b geared, by means of double beli^ wheels 
with teeth of specially fine pitch, to a second-motion sha^ 
which runs at one-tenth of the speed of the first; and from thb 
the motion b taken, by direct coupling or otherwbe, to the 
machine which the turbine b to wve. The wheel carryiiig 
the buckets is much thickened towards the axb to adapt it to 
withstand the high stresses arising from its rotation. Turbines 
of thb class in sues up to 300 or 400 h.p. are now in extdisive 
use for driving dynamos, fans and centrifu^ pumps. Com¬ 
pared with the Parsons turbine, De Laval's lends itself well 
to work where small amounts of poim are wanted, and there 
it achieves a higher efficiency, but in huge aizei the Parsons 
turbine b much the more tfment of the two. TViak of a De 
Laval turbine used with,« condenser, and developing about 
63 h.p., have shown an avoage steam consumption at the rate 
of ab^ut aolb per brake^iars^power- 
hour, and even better tesults are 
reported in turbines of a huger size. 

114. Action of Ou in Do Lanai's 
Turbine .—In entering thetorbinetlis jet 
is inclined at an anm a to ihe plane Of 
thewhed. CafffiigrainttklvelocityV, 
and the vefeoity of the buckets « we 
have, as in fig, M.ysfarthevdodty oilhs 
steam rdatwety to .the wheti on admb- 
Sion. A line AB patalld to therefore 
determines the proper angle of the Uadi 
or bucket ontieeH OTta ce Si de if the steam 
is to enter without shock. As the steam 
passes through the Uade channd the 
magnitude of this relative velocity does 
not change, except that it is a little 
reduced cm account of friction. The 
actiem b one oi pm impnlie; there Is 
noehange of jnessure durmg the passage,! 
and eonsequently no ao celant iw i ot a»e 
Bteani through drop in presfure after, 
once it has left tiie iiozde. Hence V,, 
the relative velocity at exit may (neg- «»; «« 

leeting irictipu) be takw ae equal to 

The mniotioa of V, or BC b tan^t to the exit sUs of the bucket. 
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OonuMusding Vj wl^ w wb find V^, which is the absolute velocity 
M tofesteaaj aitw ex4, and this should be no greater than m required 
to (^t ^ steam clear of the wheel. The most favourable conMion 
of itma^ would be when the bucket velocity « is sudi that V, is 
penendwte to the plane of the wheel, for V4 wodld ^en have its 
least-foiule ^Vbie. Assuming the angle of discharge ja' to oe 
equal to 0 , -^ should in that event have u at jV.cos a, whidl 
^proximatea more ai^ more clnsdy to the smaller a is made. 
The idedl efiScicneir lnr(|aU f-ba (V,® — V.^j/V,® or i — sin'o in a 
turbine ht-which the "jw enters the buckets without shock and 
travels over them without friction. In practice a is about ao*. 
Owing to the impossibility of making the racket speed so high as 
^ above conditmn iptphes the steam enters the buckets of a De 
ptyal turbine with some diock and leaves them with a velocity 
inclined to the plane of the wheel, with a back^rd component, 
and die turbine loses something in efficiency through this exit 
velocity being greater than the ideal minimum. 

Takinga testof a De Xnval turbineof 300 h.p. in which the steam 
consumed was ij'fi lb per horse-power-hour, Stodola estimates that 
the losses in the fiozzle amount to about 15 % of the available energy 
or totdi heat drop, the losses in the buckets (due to friction and to 
eddy currents set up by shock) to 21 %, and the ioaaea due to tiie 
velocitj^etain^ Iw the steam at exit to nearly 5 %. The losses 
due to friction in the mechanism consume about 5 % more, leaving 
a net retnni of about 54 % of the available energy. 

MS. Curtis Turbine.—The Curtis turbin^ like that of De 
Laval, is a pure impulse turbine, but the velodty of the jet is 
extracted not by one riiig of buckets but by a series of rings, each 
of which extracts a certtw part. Between the first and second 
rings of buckets there are fixed guide blades which serve to 
turn the remaining motion of the steam into a direction proper 
for ite action on the second ring, and so on. The jet, having 
acquired its velocity in a nozzle in the first place, often acts on 
three successive rings of moving buckets, with two sets of fixed 
guide^ blades between, the ttoee co-operating to extract its 
kinetic energy. But the Curtis turbine is generally compound 
^ the further sense that the total drop from admission to con- 
dra'Ser pressure is itself divided into two, three or more stages, 
the steam acquiring velocity anew at each stage and then giving 
ujp that vdoaty in passing through a series of impulse turbine 
ni)gs generally either two or three in number before undergoing 
th^ next drop in pressure. 

jf i6. Ac^oH pi the Steam in the Curtis Turbine.—Txi this 
dmsion of the neat drop or pressure drop into stages CUrtis 
follows Parsons. The distinctive feature in Curtis is the multi¬ 
impulse action which occurs at each pressure stage. This is 
illustrated in the diagram (fig. 57), which shows the nozzle and 
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7.—Diagram of Steam Kozzles and Blades. Cnrtia Steam 
Turbine. 

blades iSf. a two-stage Curtis turbinei widi dune rings of moitiiig 
blades or buckets in each rthge; a WMged, of dourse, routid the 
periphery of a whed. The wpehy anqtiired in the nozzlei Ik 
extracted as the steam punuee itssunious couew between moving 
and fixed bladra, and it lewes thethird ting m eadi case with 
omy'S'shnillteSiavria velbc^, the direction of-which is appre^* 


mately parallel to the axis of the whed. The changes of vdo- 
city are illustrated in 58, whidb^ for the sake of dtnpli- 
fication, is drawn for the ided case of no friction. There u is the 
velocit)^ of the buckets, Vj the initial velodty of the jet, and 
Vj, the initial relative velodty on entrance to the first moving 
ring. V- is the absolute vdodty on entering the second moving 
ring, and the relative vdodty, V. is the absolute -vdodty on 
entM-ing the third moving ring and Vg the relative velodty. 
Finally, Vj is the absolute velocity on leaving the third moviqg 



ring, and this in the example here drawn is paralld to the axis 
of the turbine. The first moving blades have sides paralld to 
OB, BP; the first fixed blades have sides parallel to CP, PD. 
The second moving blades have sides paralld to PE, EQ; the 
second fixed blades to FQ, QG, and the third moving blades to 
QH, HE. 

Tne steam then passes on to a second set of di-vergent nozzles 
in -wUch h undeigoes a second drop in pressure, acquiring 
velodty afresh, which it loses as before in passing thix»ugh a set 
of three rings of moving buckets. In some Curtis turbines 
this is followed by a third and often a fourth similar process 
before the condenser is reached. In a four-stage Curtis turbine 
the speed of the buckets is usually about 4c» ft. per second; 
the steam issues from each set of nozzles -with a vdocity of about 
2000 ft. per settond, and each set of moving rings reduces this 
by something fike 400 ft, per second. The losses due to steam 
friction are somewhat serious, although! the Wade speed in each 
set is sufiident to let the steam enter without shock; on the 
other hand, the Cvrts turbine escapes to a great extent losses 
due -to leakage which are present in the Parsons type. The 
velodty diagram shown in fig. 58 may readily be modified to 
allow for effects of friction. Owing to the progressive reduction 
of vdodty in passing from rii^ to rin|( a larger and Imger area 
of blade opening is jeqtiired, and this is provided for by making 
the hdght of the bladte increase in the successive rings of each 
series. 


117. Perfomumte of Curtis Turbines.—Cxxrta& turbmes have 
been successfully appued in la^e sites, especially in .America, 
to drive electric generators, wiui outyuts of as much as 9000 
kilowatts, and in a few instances they have been adapted to 
marine propulsion. In large sizes, and using moderately super¬ 
heat steam, the Curtis turt* achieved a %h degree d 
effideniy. Tbe advantage of stipeifeeating, in any type Of 
i* to reduce the wetness which the steam develops as 
it -expanfis during -work. The prejudidal effect of wetoCss is 
diieity that it increases friCtkm, especially in the later stwes 
of' the expandon. TeSta Of Curtis turbines sW tt toty 
ntiintain a very uniform throughout a trifle range 

'loads, and are capable Of being much Oveitoaded witlioiit 
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material increase in the ratio of steam consumption to output. 
In tests of a 9000 kilowatt Curtis turbine using steam of about 
200 S) pressure and 80** C. superheat, with a vacuum of 29! in. 
the consumption of steam is reported to have been cmly 13 S> 
per kilowatt-hour, and this fi^re remained almost constant 
for loads ran^mg from 8000 to x2,ooo kilowatts. In a 5000 
kilowatt turbme under very similar conditions the consumption 
is reported to have been 13! lb per kilowatt-hour. In the 
usual arrangement of the Curtis turbine the shaft is vertical 
and the wheels lie in horizontal planes, the weight of the re- 
volvfag parts being token by a footstep bearing with forced 
lubrication, and the electric generator is mounted on the top. 
There are usually in the large sizes four stages of expansion, each 
stage being separated from the one above it by a diaphragm 
plate containing the nozzles in which the next step in velocity 
IS acquired. The expansion has been divided into as many as 
seven stages in a Curtis turbme for marine use, the shaft being 
then horizontal, and in all except the first stage in that examjde 
the pressure drop is so comparatively small as not to require 
divergent nozzles. 

118. Parsons Turbines .—In the turbines of De Laval and 
Curtis the action on the moving blades or buckets is entirely 
one of impulse. No drop of pressure occurs while the steam is 
passing the moving blades, and its velocity relative to the blade 
surface undergoes no change except such as is brought about by 
friction; In the Parsons turbine, on the other hand, there is a 


r .... sssiifitd reaeiion effect. Hie steam 

a et acquires relative velocity 

uatutuam JJJJJJJJJJX pressure as it 
11 < a passes each ring of moving 

Bxuiuaiu V\VvVoX\x olades: m this rrap^ 
•oOwSMw ))))))))))} —* in the moving 

blades 18 Iffce the action m 
Fta. S9 — ;Kxed and Moving Blades g^ed blades. Each 
of Parsons Turbme. pair of fixed and moving 

rings makes up what is called a " staw ” and may be said to 
constitute a s^rate turbine: the whole is a senes of many 
such stages, m each stage the drop in pressure and in heat 
is divided equally between the fii^ and moving element, 
the exit and entrance angles and the form of the blades 
generally being alike in both. The number of stages depends 
on what periimerBl speed it is convenient to use. when; 


con^oratively high blade speeds are practicable^ M in tur¬ 
bines for driving electric ||eocraitOTs> steam is-aUewed to 
Bcmiire a fairly high veloaty wt each ring of bladeSi . ahid^iin 
suw cases so few as 45 stages may be suitalde. In laige ntoiae 
turbines, on the other hand, wbW t^ number of revolutions 
per minute has to be kept low in. the interests of propeller 
efi^dency, the blade speeds cannot be kept high without making 
the diameters unduly great, and consequently more stages are 
required: in such turbines the number of stagesimay w from 
100 to 200. The general relation of fixed to moyiag blades 
and the characteriE& form of both will be seen from ^ 59. 

Fig. 60 shows a complete Parsons turbine of 1000 kilowatte 
capacity in longitudinal section through the cas>^< 
fixed blades are caulked with separating distanceiinces into 
grooves turned on the inner surface of the case and project m- 
wards: the moving blades are similarly secured in grooves whkh 
are turned on the surface of the rotating drum. Between drum 
and case there is an annular space fitted in this way with 
successive rings of fixed and movin|( blades- There is coor 
sidorable longitudinal clearanoe from ring to ring, but over the 
tips of the b^es the clearance is reduo^ to tbe-smallest pofr- 
sible amount consistent with safety against contact (geneimly 
from 15 to 30 thousandths of an inch in turbines of . moderate 
^). Steam enters at A, ei^ands through aB toe rinfjs of blades 
in turn and escapes to toe condenser at B. To provide fw toe 
increase in its vdume the ^e of the blade passages enlarges 
progressively from toe high to toe low pressure end. In the ex¬ 
ample shown this is done peuiily by lengtoeninE toe bla^ and 
partly by increasing the circund^rence of toe ^m, which has 
toe further effect of increasing toe blade velocity, 40 that the 
expanded steam not only has a larger area cf passage open to 
it but is also allowed toteove faster, and consequently eato unit 
of the area is more effective in giving itivent Instead of lattempt’ 
ing to make the change in passage areai continuous from ring to 
ring, as the ideal turbine would require, it is done in a limilied 
numbtgr of steps and toe several rmgs in each step are kept of 
the same size. Thus in the exam^e shown, m the figure toe 
first step consists of seven pairs of rings or sttges, toe next two 
also of seven each, the next three of four each, the next of too 
and so on. Tbisisconvenimtforccnstructivereatoaeandgtvfha 
sufiScientiy good approximation to toe ideal conditionsss negatos 
the relation of steam volume to blade-pessage-araa and velociry. 
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119. Btdanee of l/mptudind Forces: Dummies.—^inct 
the pressure of the steam falla progressively from kft to right 
there is a resultant longitudinal tl^st on the drum forcing it 
to the right, which is balanced means of “dummy” rings 
C C C". These correspond in diameter with the several 
portions of the bladed drum and are rxmnected with them by 
steam passages which secure that each dummy shall have the 
same pressure forcing it to the left as tends cm the corresponding 
part til the drum to force it to the right. No steam-tight fit 
18 practicable at the dummies, but leakage of the steam past 
them is minimized by the device of furnishing the circumference 
of each dummy with a series of rings which revolve between a 
corresponding series of fixed rings projecting inwards from the 
case. The wmmy rings do not touch but the clearance spaces 
are made as fine as possible and the whole forms a labyrinth 
which offers great resistance to the escape of steam. Sub¬ 
stantially f^e same device is employed to guard against leakage 
in the glands DD where the shaft leaves the turbine case. There 
is a “ thrust block ” E at one end of the shaft which m^tains 
the exact longitudinal position of the revolving part and allows 
the fine clearances between fixed and moving dummy rings to 
be adjusted. 

ISO. LubrieoHon.—The main bearings LL are supplied with 
oil under pressure kept in drculatimi by a rotary pump F which 
draws the oil from the tank G. The pump shaft H, which also 
carries a spring governor to control the speed of ^e turbine, 
is driven by a wmm on the main shaft. The same oil is cir¬ 
culated ova: and over again and very little of it is consumed. 
No oil Hikes with the steam, end in this point the turbine has a 
marked advantage over piston and cylinder engines, which is 
especially important in marine use. In small fast-running 
turbines each bearing consists of a bush on which three con¬ 
centric sleeves are slipped, fitting loosely over one another with 
a fihn of ml between. The whole acts as a cushion which damps 
out any vibration due to want of balance or alignment. In 
large turbines this device is dispensed with and a solid brass 
bearing lined wth white metal is employed. 

isi. Blades. —The blades are generally of drawn brass, but 
copper is used for the first few rows in turbines intended for 
use with sUfSnrheated steam. In the most usual method of 
construction th^ are mt (me by one into the grooves, along 
with distance pieces which hold them at the proper angle and 
proper distance apart, and the distance pieces are caulked to fix 
them. The length of the blades ranges from a fraction of an inch 
upwards. In uie longest blades the largest marine steam 
turbines it is as much as as in. When over an inch cm: so long 
they are strengthened by a ring of Itoat wire let into a notch 
near the tip and extending round the whole circumference. 
Each blade is “ laced ” to this by « firm copper binding wire, 
and the lacing is brazed. For loiq; blades two and even three 
such rings of supporting wire are introduced at various.dis¬ 
tances between root and tip. The tips are fined down nearly 
to a knife-«)ge so that in the event of contact taking place at 
the tifM betwm the " rotor ” or revolving part, and the “ stator " 
or case^ they may grind without bemg stripped off. The 
possible causes (d nim ccmtact are wear of beari^ and unequal 
expansion in heatmg up. With a proper circulidipn of oil 
fonner should not tale place, and the cloarencdata made huge 
enowh to oroide for the latter, VaxiouB plans have bem 
devitra Kt facinta^ the placing fmd fixing of the blades. In 
one mt^pd they are slung on a wire whnih passes through holes 
in thefts and in die distance pieces and a» assembled befozw- 
hand in a curved chude so as to {mn a sector of the required 
ring, and are brazed togi^er along with the supporting wires 
before the segment is put in pla^ In another method the 
roots are fixecT in a brass tod in which eutt have been ma. tuned 
to receive them; in another the rod in wfaiilh the roots are secured 
has holes of tlw Ijish^^ iiiiniied Initlb receive the blades 
by being cast Riisi 0 . 4 |^et cif sted cores. Itf the same shape as 
the blades: the .cweS m then removed and the blades fixed 
in the holei. “ . 

122. Dnms.~In smau turbines the drums carrying the 
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revolving blades are solid forgings; in large turbines they are 
also of forged steel but in the form of hollow cylinders turned 
true inside as well as out. These are supported on the shafts 
by means of wheel-shaped steel castings near the ends, over 
which they are shrunk and to which they are fastened by 
screws the heads of which are riveted over. The case is of cast 
iron with a longitudinal joint which allows the upper half to be 
lifted off. 

123. GwmMBg.—The governor regulates the turbine by 
causing the steam to be admitted in a .series of blasts, the jura¬ 
tion of which is automatically adjusted to suit the demand fur 
power. When working at full power the admission .is practically 
continuous; at lower powers the steam valve is opened and closed 
at rapidly recurring intervals. Each revolution of the governor 
shaft causes a cam, attached to the governor, to open and dose 
a relay valve which admits steam to a cylinder controlling 
the position of the main steam valve, which accordingly opens 
and closes in unison with the relay. TTie position of the governor 
determines how long the relay will admit steam to the con¬ 
trolling cylinder, and consequently how long the main valve 
will be held open in each period. In turbines driving electric 
generators the control of the relay-valve is sometimes nmde to 
depend on variations of the electric pressure produced instead 
of variations in the speed. In cither case the arran^ment secures 
(x>ntrol in a manner remarkably free from frictional inter¬ 
ference, and therefore secures a high degree of uniformity in 
speed or in electric prcs.sure, as the case may be. 

To admit of overloading, that is, of working at powers con¬ 
siderably in excess of the full power for which the turbine is 
designed, provision is often made to allow steam to enter at 
the full admission pressure beyond the first set of rows of 
blades: this mcreases the quantity admitted, and, though the 
action is somewhat less efficient, more power is developed. An 
orifice will be seen in fig. 60 a little to the right of the mmn 
steam admission orifice, the purpose of which is to allow steam 
to enter direct to the second set of blades, missing the first 
seven stages, so that the turbine may cope with overloads. 

124. Absence of IFear.—Owing to its low steam velocities 
the Parsons turbine enjoys complete immunity from wear of 
the blades by the artion of the steam. A jet of steam, especially 
when wet, impinging at very high velocity against a metu 
surfata, has considei^le cutting effrct, but this is absent at 
velocities such as are found in these turbines, and it is found 
that even after prolonged use the blades show no s^s of wear 
and the efiiciency of the turbine is unimpaired. 

1*5. Blade VeloeiSy.—KxpenaaBa hM shown that . the most 
economical results are obtained when the velocify of the steam 
through the blades is about twice the vsloci^ of the blades them¬ 
selves, ud the Parsons turbine is accordingly designed with, as far 
as possible, a constant velocity ratio of about this wne. As already 
explained, it is convenient In practice to divide the expansion into 
a coniparatively small nomber of etops (about twelve etm it a usual 
number!, giving a constant area of tteani passage to ue fin|t few 
rows, a larger area to the asKt few, and to on. An effixt of this is 
that the vdocity ratio varies sUf^tly above and below tbs value 
of two to one, but if the st^ara not too greet tais variatioB b 
notjenfficlent material^ to affect the effldenmr. 

u ibo upindb or dram carrying tho movuig btadae wore «f tae 
Baas dbmeter throughout, the blades at the exhaust end would 
have to be exceedingly long in order to give paiSage to the tareffed 
steam. By increasing the diameter towards the exhaust end the 
peripheral velocity b increased, and heaoe A# proper vflocity for 
the steam is also increased. The amotokt of'bnt d»q! tier ting b 
consequently greater towards the low-prsimre end: in OtlMr wo^, 
the number oftings fora given drop b reduced. Thktngihe turbine 
ae a whob, the nonMier of rings will dmend on the blade velocity 
at each stop, tin rotation bei^ eneh that constant for a 

givett total drop from admbsion to exhaust,«, b^g ths minbet of 
rings edtoie blade velocity b Vt. It appeals that a ninal vatne of 
thb constant b about 1,500,0001 for ihe whole range bom an 
admiftton pressnre which may be nearly 200 lb. per tq. m. down to 
condenser pressnre. 


> Cpeakman, “The Determination of the FrindpeJ Dimensfame 
of the Steam 7 urbiae with special rrference to Marine Work," Pros. 
1 >SS(. Enginem 6- Shipbuilders in Scotland (October 1903). On this 
subject see sdao Reed, " The Design of Marine Steam Turbinas," 
Proc. lust. Civ. Eng. (February 1909). 
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The increased diameter at the low-pressure end not only allows 
the steam velocity to be increased but by entarring the annulus 
enables a sufficient area <rf passage to be ^vided without unduly 
lengthening the blades. In the very last stages oi the evpanalon, 
however, the volume becomes so grmt that it is not practicable to 
provide sufficient area by lengthwaing the blades, and tiie Idades 
there are accordingly shaped so as to lace in a more nearly aidal 
direction and are epaood more widely apart. 

The area of the steam passage depends on the angle of the blade. 
If the blades were indefinitely thin It would be equal to the area 
of the annulus mnltWied by the sine of the angle of discharge, and 
in practice this is subject to a deduction for the thidmess of the blade 
on tte discharge side, as well as to a oorrection ftir leakage over 
the tips. Genetallv the angle of discharge is about iij"; and the 
effective area ior the passage of steam is about one-third of the area 
of the annulns. 

Fig. fit A shows a representative pair Oi fixed and moving 
blades of a Parsons tnrbine, and fig. 6i B fhe oorresponding 



FlO. fit. 

velocity diagram for the steam, negiecting effects oi frictioil. 
Vj IS the exit velocity from the fixed blades, the delivery 
eoges of which are tangent to the direction of Vj. The blade 
vdocitj' is « which is JV,. Vj is conaequmtly the rdative 
velocitj' with which the steam enters the moving blades. Approxi¬ 
mately''. the back surface of these blades is parallel to Vp out the 
blades iure so thick near the entrance side that their firont fices have 
a consi leiably difierent slope and there is therefwe some shock at 
entrant e. In passing through the moving blades the relative 
velocitjrol the steam over the blades changes from Vf to Alww- 
ing for' the velocity « ol the blades themsdves, this oorreqxwds to 
an abstlute velocity V^, with which the steam eaten tin am set eg 
fixed blades. In these blades it is agato accdemto 4 ^ V. and to on. 

126. emulation of Vtioeity af each Sfags.—The acedmeation of 
the steam in each row of bl^es results fimn a definite heat drop. 
Or, if we look at the matter from the point of view of the presinre- 
volume diagram, the acceleratiou results from the work donu on the 
stgam by itself during a drop ^ in its pressure. ^Che amount 
t^ work per pound is vtp wMse v is theenctual vohune 
It it convenient in practice to write thia in the fegm w 

the product to changes only elowly oa expansion preoaeds. Is 
desiring, g turhise a tsf^ oi the values of pv throughou t the ryigp 
of pressures from adnusdon to exhaust is prspaied, smd from him 
niunbers it is eagy tocaleulait the work done at each atageto the 
expansion, the pressure,md drop in nreeann being known.. 
In the ideal caee with so fossee we should have 
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where V4 is the velocity before the acoeleratiun due to tlie drop tp 
and V| is tho veilocity after. 

But under actual conditions the gafn of velocity is less than'tbis, 
owing to blade friction, shock and other Sources of loss. The actual 
velomty depends on the efficiency and on the shape and an^es of 
the blades. It appears that under the conditions which.hold in 
practice in Parsons turbines it is very neerty sneh that 

In this f<»mula, which serves as a means of estimating approxi¬ 
mately the velocity for puiposes of desifpt, it is to be undenftopd 
that in calculating the product pv the yolume to be taken ^ that 
which is actually reached during expaationr The actual vohime 
is affected both by friction and by lokfcgge and is intermigUato.in 
value between the volume in adiabatic expansion and theJtopiBie 
oorresponding to saturation. In the Case oi^ Wbine of jrq ^efiffiCdCy 
die actual wetness of the steam is, according to Jin'Itafseffii * 
experience, about 35 % of that due to adiabatic expaaelan;in the 
early stages and 60 % m tiie latest stages. In prepar^'thh table 
of values of pv figures are accordingdT ** ^ taken intennediate 
between those for saturated steam and tor eteam expanded adto- 
batically, and from these is found as above the velocity for any l|tiv 4 i 
drop in jiressure, and also the volume per pound, for which at eaCh 
stage in the expansion provision has to be made in .Resigning; tilie 
effective areas Si passage. 

The blade speeds usm in Parsons turbines rardy Clsbeed 33c ft. 
per second and are generally a good deal lea. In mctiine " 
where the number of revolntions pear tainuto is limited k 
tious of efficiency in the action of the screw propeUo 
speeds generally range from about iso to 130 ft. per r ' 
speeds as low as 80 ft per second hove been used. 

127. Parsons Marins Tiiffii'fiei.—Marine turbines 1 
into distinct high and low pre.ssure parts through 
steam pa.sses in series, each in p separate casing and ea 
a separate propeller shaft. The most usual urangefi 
have three propeller shafts; the middle is driven bif tito 'hij^ 
pressure portion of the turbine, jnd the steam whi(% iiii^)dw 
dut^ in this is then equally divided between tw^'|i*d^riy 
similar low pressure turbines, ea<i on one of two w|® riiifti. 
The rotor drum of each turbine has a uniform diamet#’^&liowh- 
out its length, but the casing is depped to allow theSes||^i|rdf 
the blades to mcrease as tiie pressure Ms. 1.'' 

Tito caring which contains euh of the two loy pnafiare 
turbines contains also a turbine for running astern, so;$^ e^ia 
or bqth of the two wing shafts may be Tevers^.hl'Steuil is 
admitted to the reversing turbine direct from tho^ier, '1te’ 
centre shaft being tbm idle. Each astem-drivM 
consists of a comparatively short series of ringp of mdes, set 
for running in the reversed direct^, developinC<en6ug^ power 
for thfc purpose but making no jmetensions to p|p mnency. 
The astern turbine, being conndeted to the dtMt^ser, runs 
in vaaw when the ahead turbinb is in use (tohsequently 
wastes little or no power. V ^ 

F^ 62 and 63 are sections of th^lsigh preaure aM!lpw piMure 
portions of a tjroiCBl Fhtsons maiiiie steam turbip^ JU designed 
tor the tbree-sluut arransement in which the low pNSlnn portion 
is dupficated. In each , figure A ia the fixed casiiaxlrid B is the 
revolving drum. Steam enters the itighpressure wiibme (fig. 62) 
tiuon^ J and passes out through JI. There are Alfftixpansions 
or tte^ with 9 atagea or double rows {of tiwfa in dp«*t, 9 in tiie 
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Bsconil, 8 in the tbiid aad 8 in the fourth, or 34 stages in aU. *1110 
low pressure turbine (fig. 63) comprises 28 mere stages stepped as 
shown in the figure. reversing turbixw, which is seeo«n the left- 
hand Ei<l« in fig. 63,at theplace where the,TOtwis reduced in diameter, 
has a6 stages in 4 st^s. Ihese tarbines have a total normal 
herse power of 12,300, and run at 450 revolutions-per minute. 

u 8 . UrngiMmai Forces in Marme Ttir&fNss.—Inamarine steam 
turbine the size of the dummy is nduced so that instead of balancing 
the whole steam thrust it leavea a resultant forqe which nearly 
balances the propeller thrust ConsMuently only a small thrust 
block has to bej^vided to take any difiwence there may be between 
these forces, this thrust block is shown on the extreme right in 
each figure, beyond the gland and bearing. The dummy (|t B 
in the figures) is made up of some 32 rings ca brass fixed in the case 
in close proximity to the faces of projwting rings on the rotor 
(fig. 64) with a longitudinal clearance of o-ots in. This form of 
dummy is eatable tor the end near the thrust block, where exact 
longitudinal adjustment is possible, but the astern turbine in fig. 63 




Fig. 64. Ro. 65. 

requires a difierent foim because some longitudin^ play is aeces- 
earily brought about there by diflerences in expansion m the rotor 
and statmT Accordingly, the astern dummy is of the " radial" 
form ^own in fig. 63, where the fine clearance is round the circum¬ 
ference of the brass ings set in the rotor and stator alternately. The 
whole dutmny includes about sixteen of these rir^ 

129. Shaft Arrangement of Marine Turbine.—tig. 66 shows tlic 
usual three-sb^ arrangement, with two low pressure turbines in 
pamlld <Mi the wirw _ 


shafts, and one high ^ 

pressure turbine, witt ■""''T (conMHr 

which they are jolntty » 'i 

in series, on the middle __ g_ j.p. —, 

shaft In large “•=' ' 

veasefis fouf shafts are _ 

used, aad the turbines___ rrn-- 

fonn two ,indcpOTdent n.—J 

sets one 00 each ride of -m 

the tWp. The outer -E »-E 3 - 

(haft OB ride carries ■--- - 

ahi^ presBure tittWne, / 

aad'theii(h«r shaft can- -— 

riSa th* coriresponding '' ^ 

lo# pressure tuiwe ana Ffc. 66. 

atooBturMnefijirrisvoin. 

ing. ’ This smngtsnent is followed in the Lusitania aad 
‘^utotarda," sM&e the low preastM tufUnes ha’V« drttma tSS in. 
in dUniMer, are ifbouttT'i ft ill diameter over allaindHb ft long, and 

Weigh 300 itcihs. ' Ehdh Whine has 8 steps wirii amut 16 stages 
itt^ddh'step in tfan high pressure turbine Had 8 te thelow. T% 
rnfi St 180 rewfiatioris per thittute.' 

136. CtuisHuf Tufbim in Wnteiihiphr-^ta tOfUMS for the pro- 
pdlfiSi of W«r-rifip8'tt fS aeoesaary to SeodM SfsMy Ugh ^nomy 
at speeds greatly firtet bf thoas for wUeih the tuTWiiea ate derigned 
when working at full power,'tor tha astmid bruising speed of such 
vessels is usually fromhalf tob*h-thtod»of"fhe speed at fall povm. 
To countarbal^co the redoogd Uadawriocity, whm running under 
these conditions, t^ numb«,of rows Of blades fiaS to some caaea 



FtO. 67- , 

P .iiffipitmWiH by addiiig whSt are called WUsing tort torn, which 
oonr^ted in sefieB with fnS turbmes'wheh the ship is to 
at emiiing speed. Ja-the tfarewriiaft arrahgement the erm^ 
rines are fitted on the wing propdlw shafts, which ca^^ 
tow tWwSMW' lsad! 4 lstani turbines. They form a Ugh and int^ 
liate prassnre psdS'ldmiB^'WlliUi toa dtiswtimy pass to senes 
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The increased diameter at the low-pressure end not only allows 
the steam velocity to be increased but by entarring the annulus 
enables a sufficient area <rf passage to be ^vided without unduly 
lengthening the blades. In the very last stages oi the evpanalon, 
however, the volume becomes so grmt that it is not practicable to 
provide sufficient area by lengthwaing the blades, and tiie Idades 
there are accordingly shaped so as to lace in a more nearly aidal 
direction and are epaood more widely apart. 

The area of the steam passage depends on the angle of the blade. 
If the blades were indefinitely thin It would be equal to the area 
of the annulus mnltWied by the sine of the angle of discharge, and 
in practice this is subject to a deduction for the thidmess of the blade 
on tte discharge side, as well as to a oorrection ftir leakage over 
the tips. Genetallv the angle of discharge is about iij"; and the 
effective area ior the passage of steam is about one-third of the area 
of the annulns. 

Fig. fit A shows a representative pair Oi fixed and moving 
blades of a Parsons tnrbine, and fig. 6i B fhe oorresponding 
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velocity diagram for the steam, negiecting effects oi frictioil. 
Vj IS the exit velocity from the fixed blades, the delivery 
eoges of which are tangent to the direction of Vj. The blade 
vdocitj' is « which is JV,. Vj is conaequmtly the rdative 
velocitj' with which the steam enters the moving blades. Approxi¬ 
mately''. the back surface of these blades is parallel to Vp out the 
blades iure so thick near the entrance side that their firont fices have 
a consi leiably difierent slope and there is therefwe some shock at 
entrant e. In passing through the moving blades the relative 
velocitjrol the steam over the blades changes from Vf to Alww- 
ing for' the velocity « ol the blades themsdves, this oorreqxwds to 
an abstlute velocity V^, with which the steam eaten tin am set eg 
fixed blades. In these blades it is agato accdemto 4 ^ V. and to on. 

126. emulation of Vtioeity af each Sfags.—The acedmeation of 
the steam in each row of bl^es results fimn a definite heat drop. 
Or, if we look at the matter from the point of view of the presinre- 
volume diagram, the acceleratiou results from the work donu on the 
stgam by itself during a drop ^ in its pressure. ^Che amount 
t^ work per pound is vtp wMse v is theenctual vohune 
It it convenient in practice to write thia in the fegm w 

the product to changes only elowly oa expansion preoaeds. Is 
desiring, g turhise a tsf^ oi the values of pv throughou t the ryigp 
of pressures from adnusdon to exhaust is prspaied, smd from him 
niunbers it is eagy tocaleulait the work done at each atageto the 
expansion, the pressure,md drop in nreeann being known.. 
In the ideal caee with so fossee we should have 
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where V4 is the velocity before the acoeleratiun due to tlie drop tp 
and V| is tho veilocity after. 

But under actual conditions the gafn of velocity is less than'tbis, 
owing to blade friction, shock and other Sources of loss. The actual 
velomty depends on the efficiency and on the shape and an^es of 
the blades. It appears that under the conditions which.hold in 
practice in Parsons turbines it is very neerty sneh that 

In this f<»mula, which serves as a means of estimating approxi¬ 
mately the velocity for puiposes of desifpt, it is to be undenftopd 
that in calculating the product pv the yolume to be taken ^ that 
which is actually reached during expaationr The actual vohime 
is affected both by friction and by lokfcgge and is intermigUato.in 
value between the volume in adiabatic expansion and theJtopiBie 
oorresponding to saturation. In the Case oi^ Wbine of jrq ^efiffiCdCy 
die actual wetness of the steam is, according to Jin'Itafseffii * 
experience, about 35 % of that due to adiabatic expaaelan;in the 
early stages and 60 % m tiie latest stages. In prepar^'thh table 
of values of pv figures are accordingdT ** ^ taken intennediate 
between those for saturated steam and tor eteam expanded adto- 
batically, and from these is found as above the velocity for any l|tiv 4 i 
drop in jiressure, and also the volume per pound, for which at eaCh 
stage in the expansion provision has to be made in .Resigning; tilie 
effective areas Si passage. 

The blade speeds usm in Parsons turbines rardy Clsbeed 33c ft. 
per second and are generally a good deal lea. In mctiine " 
where the number of revolntions pear tainuto is limited k 
tious of efficiency in the action of the screw propeUo 
speeds generally range from about iso to 130 ft. per r ' 
speeds as low as 80 ft per second hove been used. 

127. Parsons Marins Tiiffii'fiei.—Marine turbines 1 
into distinct high and low pre.ssure parts through 
steam pa.sses in series, each in p separate casing and ea 
a separate propeller shaft. The most usual urangefi 
have three propeller shafts; the middle is driven bif tito 'hij^ 
pressure portion of the turbine, jnd the steam whi(% iiii^)dw 
dut^ in this is then equally divided between tw^'|i*d^riy 
similar low pressure turbines, ea<i on one of two w|® riiifti. 
The rotor drum of each turbine has a uniform diamet#’^&liowh- 
out its length, but the casing is depped to allow theSes||^i|rdf 
the blades to mcrease as tiie pressure Ms. 1.'' 

Tito caring which contains euh of the two loy pnafiare 
turbines contains also a turbine for running astern, so;$^ e^ia 
or bqth of the two wing shafts may be Tevers^.hl'Steuil is 
admitted to the reversing turbine direct from tho^ier, '1te’ 
centre shaft being tbm idle. Each astem-drivM 
consists of a comparatively short series of ringp of mdes, set 
for running in the reversed direct^, developinC<en6ug^ power 
for thfc purpose but making no jmetensions to p|p mnency. 
The astern turbine, being conndeted to the dtMt^ser, runs 
in vaaw when the ahead turbinb is in use (tohsequently 
wastes little or no power. V ^ 

F^ 62 and 63 are sections of th^lsigh preaure aM!lpw piMure 
portions of a tjroiCBl Fhtsons maiiiie steam turbip^ JU designed 
tor the tbree-sluut arransement in which the low pNSlnn portion 
is dupficated. In each , figure A ia the fixed casiiaxlrid B is the 
revolving drum. Steam enters the itighpressure wiibme (fig. 62) 
tiuon^ J and passes out through JI. There are Alfftixpansions 
or tte^ with 9 atagea or double rows {of tiwfa in dp«*t, 9 in tiie 
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steam turbine. In the tests that have been quoted the useful 
output was determined by electrical means. Direct measure* 
ments of the useful mechanical power (the “ brake ” power) 
may, however, be obtained by applying a torsion djmaraometer 
to the shaft. Devices are accotdm^y used in marine turtunes 
for determining the horse-poww from oteervations of the 
elastic twist in a portion of the propeller shaft as it revolves. 
In Denny & Johnson’s torsion meter two light gun-metal vdieels 
are fixed on the shaft as far apart as is practicable, generally 
15 or ao ft., and their relative angular displacement is found 
by comparing the inductive effects produced on fixed cofls by 
magnets which are carried on the wheels. In Hopkinson & 
Thring’s torsion meter a short length of shaft—a foot or so— 
suffices. A small mirror is carried a collar fixed to the shaft, 
and a second collar fixed a little way along is geared to the 
mirror in such a way as to deflect the mirror to an extent pro¬ 
portional to the twnst: the deflexion is read by means of a lamp 
and scale fixed alongside. As the shaft revolves the light re¬ 
flected from_ the mirror is momentarily seen at each revolution 
and its position along the scale is easily read. (J. A E.) 

BTEAUHIP LDIBB. The shippii^ company is the outcome 
of the development of the steamship. In former days, when 
the packet slup was the mode of conveyance, there were com¬ 
binations, su(ffi as the well-known Dramatic and Black Ball 
lines, but the ships whi(h were run in them were not necessarily 
owned b^ those who organited the services. The advent of the 
steamship changed all that. It was in the year 1815 that the 
first staunship began to ply between the Briti^ ports of 
Liverpool and Glasgow. In 1836 the "United Kingdom,” a 
" leviathan steamship,” as she was considered at the time of 
her construction, was built for the London and Edinburgh trade, 
steamship facilities in the coasting trade being naturally of 
much greater relative importance in the days before railways. 
In the year 1833 the City of Dublin Steam Packet Company was 
inaugurated, though it was not incoiporated till ten years later. 
The year 1824 saw the incorporation of the General Steam 
Navigation Company, which was intended not only to provide 
services in British waters, but also to develop trade with the 
continent. The St George Steam Navigation Company and 
the British & ' Irish Steam Packet Company soon foUowed. 
The former of these was crushed in the keen competition which 
ensued, but it did a great work in the development of ocean 
travelling. Isolated voyages by vessels fitted with steam engines 
had been made by the "Savannah” from the United States 
in 1819, and 1 ^ the first" Royal William ” from Canada in 1833, 
and the desinffiility of seriously attackhig the problem of ocean 
navigation was apparent to the minds of shipping men in the 
three great British ports of London, liveqKxiI and Bristol. 
Three compames were almost simultaneously organized: the 
British & American Steam Navigation Company, which made 
the Ihames its headquarters; the Atlantic Steamship Company 
of Liverpool; and the Great Western Steamship Company of 
BristoL Ea^ company set to work to build a wooden paddle 
steamer in its own port. The first to be launched was the 
“ Great Western,” which took the water in the Avon on the 19th 
of July 1837. On the 14th of October following the “Liverpool ” 
was Iwnim^ by Mes^ Bumble, MUcrest & Co., in the port 
from which tiie was nained, and in May 1838 the Thames- 
buiIt-‘British Queen’’was successfully floated. The “Great 
Westeni'i” was the first to be made ready for sea. 

But the rival pcfts were d<fl:ermined not to be deterred by 
' ddays in getting del^nry of' thrir qwdaily buOt riups. Tl» 


her frqm Lonflcffi'i^ the 38th of March 1^38. . She was thus the 
firsttoputtoSriu ' She eventually Mt Cork off the 4th of April, 
Bhd readied New Ydik on the sand, after a pitMge ot 17 days. 
The ^Great Western " did not leave Bristd tm tiie 8th of Avm, 
but uiider the Hofkrii, R.N. (1798-1885) she 

reached New hours after the "Sirius.” The 

Livcrppql peode,'#|^fmr'fl^ ictlm of the other two ports, 
charmed the "Royal fnlliCT”’ ffom'the City of Dublin Steam 


London company dw 
from the St Geotxa' 


the "Sinus,” a •jo&ixuti steamship, 
t Packet Comoonv. and desnatchra 


Packet Compaity, arid despatched her on the first steam voyage 
from the Mersey to Sandy Hodc on the 5th of July in the same 
year. Ilie " Liverpool ” made her maiden voyage in the follow¬ 
ing October, But the " British Queen ” did not ipake her initid 
attempt till the ist of July 1839. Trouble overtook all three of 
these early Atiantic lines, and they soon ceased to exist. 

Perhaps the most serious factor against them was the success 
of Mr Samud Cunard in obtainh^ the government contract 
for the conveyance of the mails fnm Liverpool to Halifax and 
Boston, with a very large subsidy. The Cunard Line yvas 
enabled, and indeed, by the terms of its contract, obliged, to 
run a regular service with a fleet of four steamships identical 
in size, power and accommodation. It thus offered conveyance 
at well-ascertained times and by vessels of known speed. The 
other companies, with their small fleets of isolated ships and 
their irregular departures, could not continue the competition. 
The Atlantic Steamship Company of Liverpool found that the 
port could not then maintain two steamship lines, and the 
steamship “ Liverpool,” with another somewhat similar vessel 
which they had built, fell into the hands of the P. & 0 . Company. 
The Great Western Steamship Company proceeded to build the 
" Great Britain,” an iron screw steamship, which in every way 
was before her time, tmd were swamped by financial difficulties, 
their “ Great Western ” being sold to the West India Royal Mail 
Company, to whom she became a very useful servant. The 
"Great Britain ’ (which wes stranded in Dundruro Bay in 
September 1846, owing to her captain, Hosken, bemg misled 
by a faulty chart and mistaking the lights) eventually drifted 
into the Australian trade. The London company put a second 
ship, the " President,” on their station. She was lost with all 
hands, no oatbentic information as to her end ever being 
obtained. Her mysterious fate settled the fortune oi her 
owners, and the “ British Queen ” was transferred to the Belgian 
flag. Steam navigation across the Atlantic was now an accom¬ 
plished fact. But all the three pioneers had been borne down by 
the difficulties which attend the emryingout of new departures, 
even when the general principles are sound. 

Constant improvement has been the watchword of the ship¬ 
owner and the ship^builder,and every decade has seen the ships 
of its predecessor became obsolete. The mixed paddle and 
screw leviathan, the " Gnat Eastern,” built in the late ’fifties, 
was so obviously before her time by some fifty years, and was 
so undCT-powered for her size, that she may be left out of our 
reckoning. Thus, to speak roug^, the ’fifties saw the iron 
screw replacing the wo^en paddle steanier; the later ’sixties 
brought the compound engine, which effected so great an economy 
in fud that the steamship, previously the conveyance of maib 
and passengers, began to compete with' the sailing vessel in 
the carriage of cargo for long voyages; the ’seventies brought 
better accommodation for the passengv, with the midship 
saloon, improved state-rooms, and coverra access to smoke- 
rooms and laffies’ cabins; the«a^ ’eighties saw sted replacing 
iron as the material for s^p-building, and before the dose of 
that decade the introduction of the twin-screw rendered break¬ 
downs at sea mom remote than they had previoudy been, .at 
the same time giving increued safety in anotiier Erection, from 
the fact that the dttpUcatipn of m^tebinery facilitated further 
subdivbion of hull& Now the masts of the huge liners in vogue 
were no longer useftll'for tteir primmy purposes^ and degenerated 
first into derridk props and finally into mere signal poles, while 
the introduction of boat d^s gkve more shdter to the pro¬ 
menades Of the passengers and reinoved the naviga.tors from 
the dbtractions of the social side. The provirion of traih-tb- 
boat facilities at Liveipoot and Sonthanagiton in the ’hiileties 
did away with the, iucohvehiriices of the tenda: and ihic cab. 
The ifitrbductioh of the' tutirihe ern^d tit the beginm~^ df 
the, 30 th centhty «ive ftiriher subdmrion of maenmery md 
increase of eoonew^ whiacll^ greater speed beodfie pbstfbie ahd 
comfort was increaeed'by’TOe redhetfon of vfbratiott. At the 

n ; time the intrt^iipoh of shfinitniae bdS sigh^ipg teh'ds 
iminuffi thi strand!^ and cbllisloh', whiut wireless 
telegtaphy not oh^' destroys tiiinsolation of the sea bat tends 
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to safety, as was seen by the way in which assistance was called 
out of the f()g when the White Star lin« " Republic ” was 
sinking as the result of a collision ofi Fire Island (1909). 

In the folloYnng pages some of the ships which first embodied 
these improvements are mentioned, a bnef history of the prin¬ 
cipal lines is attnnpted, and reference is made to some of the 
milnstniifii on the road of improvement. 

AlUm Lin $.—The story of the .^dlaa line is that of the enterprise 
of one famUy. Captain Alexander Allan, at the time of the Penin¬ 
sular War, conveyed stores and cattle to Lisbon for Wellington’s 
army. After 1815 he began to run his vessel between the Clyde 
and Canada, and as years went on he emplOTcd several vessels in 
the service. Till 1837 the ships ran from Greenock to Montreal, 
but in that year, aftn the Qyde was deepened, the ships went to 
Glasgow, as they have continued to do ever since. Captain Allan 
and his five sons devoted all their energies to the development 
of the Canadian trade, and for about forty years the line ran smling 
ships only, which were greatly in request for the emigrant traffic. 
In 1852 toe Canadian government rwuested tenders for a weekly 
mail service between Great Britain and Canada. That of Sir Hugh 
Allan of Montreal, one of Captain Allan's sons, was accepted, and 
the Canadian mail line of steamshi;is came into ^stence. It may be 
noted ^t the Allan Line inaugurated steamers of the “ spar-deck " 
type, tj. with a clear promenade deck above the main deck. This 
measure of safety was taken as a lesson from the disastrous 
founding of the Australian steamship “ London " in the Bay of 
Biscay in the year 1866. The company may claim, too, that their 
steanulw "Buenos Ayrean," built for them in the year 1879 by 
Messrs Denny of Dumbarton, was the first Atlantic steamship to 
be constructed of steeL As time went on the company's services 
were extended to vsiions Mits on the eastern shores of North 
America and in the river rate; and London, as well as the two 
Btrongholite of Glasgow and Uverpool, was taken aa a port of 
deparinre. In the course of its career it has absorbed the fleet of 
the old State Line of Glaimow and a great part of the fleet of the 
Royal Exchange Shipping Company and of toe Hill Line. Included 
in toe latter fleet were the first twin-screw steamers construotsd for 
a British North Atlantic line. The " Virginian " and the " Victorian," 
built for the Allan line in 1905, were tiie first transatlantic liners 
propelled by turbines. The prind^ ports served by the Allan Line 
are (in the United Kingdom) Glasgow, Londonderry, Beliast, 


" Great Eastern.” Thi- " Ciiy of Paris " was the first vessel (1889) 
to cross the Atlantic in loss than six days. The year 1893 sw an 
important one in the history of the company, and indsM. <» the 
United States. The two vessels above mentioned were admittod to 
American re^stry by Coi^ess, a stipulatipB beiim made that two 
new ships of at least equal ton^e and naed to the pair should be 
ordered by the company from American nxm^ and that they should 
be capable of being employed by the UnitCOotates government as 
Buziluuy cruisers in case of war. The American flag was hoisted 
over tte " New York" in 1893 by Presidant Harrison, and in the 
same year the Britirii hoadqnaitots of the company were transferr^ 
from Liverpool to Sontbampton, In 1894 the fi^ American-built 
ocean liner of the new fleet was launched, and was named the " St 
Louis." In 1898 tile American line had the distinction of supply¬ 
ing the navy of its country with cruisers for use in war. The " St 
the only vessel of the four under contract in American 
waters at ihe time, was put under the command of Captain Sigsbee, 
whose own battleship, the " Maine,” had been blown up In Havana 
harbour on the istfi of February. The other three ships were also 
put into commission, the " Paris ” being temporarily renamed tte 
"Yale" and the “New York” the ’^Harvard.” In 1902 with 
tiieir twin-screw liner "Kensington" the American Line made 
the first experiments towards fitting Atlantic passenger steamers 
with appliances for the use of liquid fud. The express fleet of 
the line consists of the four vessels, "St lonis” and "St Pad," 
each of 11,600 tons and a length of 554 ft; and the "New 
York ” and “ Riiladolphia," each of 10,800 tons and 560 ft length. 
Several still larger but less speedy steamships have bera constructed 
for the intermediate services of the company. In addition to the 
weekly express service between Southaiitoton and New Yonc, the 
American Line runs steamers between New York and Antwerp, 
Philadelphia, Queenstown and Liverpool, and Philadelphia and 
Antwerp. 

Austrian Lloyd Sl$am Narigation Company .—^This company 
was started in 1837 at Trieste, where its headquarters are stiU 
situated. It commenced operations with seven small wooden 
paddle-boats tot the voyage to Constantinople and the Levant. 
By 1910 they had increase to a fleet of slxfy-two Iron and steel 
stteuns^B, with a gross tonnage of about a quarter of a million 
tons. The whole eastern coast of the Adriatic and the levant is 
visited by tiiom with frequent servicia. There is a line to the west 
as fax as Brazil, and a montiily rqall servibe between Trieste, 
Brindisi and Bombay. There is also a monthly ordinary service 
between Trieste, Bombay, Oiina and Japan, and a monthly branch 
in connexion with it between Colombo, SCadm and Calcutta. 

Bibby Line.—The name of Bibby has long been known and 


are (in the United Kingdom) Glasgow, Londonderry, Beliast, 
Liverpool and London; from these thrir vessels ply to maw places 
in North and South America, including Quebec, Montreal, St Johns 
Newfoundland), Halifax, St John Brunswick), Portiand, 

Boston, New York, Philadelphia, Baltimore, Montevideo, Buenos 
Aires and Rosario. 

American Line .—Though the American line, as now constituted, 
is of comparatively modern origin, it is the luccossor of several 
much older organizations. Of toese the oldest is the Inman Lino, 
last acquired by it On tiie 16th of April 1850 an iron screw stinun- 
ihip (rf 1609 tons gross register left Glasgow on her maiden trip to 
New York. Thhi was the beginning of the Inman Line. After 
a few vtorages this ship was amd to Messrs Richardson, Spence & 
Co. of Liverpool, in wUch WUliain Inman (1823-1881) was a 
partner, and the sailings of the steamshipe were tnencelarth fiir 
some yean between llvorpool and Philadelphia. But in X837 
New York took the place of Philadelphia aa a regular teminns. In 
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which may m said to have been responsltde for two othw innova¬ 
tions in transatlantic traffic. Before 1850 practically all tiie steam¬ 
ships crossing the ooean, with the famous exception of the “ Great 
Br&ln," were p^dla-faoata. After the advent of the Inman linen 
tiie screw began to be everywhere substitiited for fhe paddle. In 
the second wue, toe Inman steomen were toe first which regularly 
iindertet^ toe conveyance of third-class passengen, to the ottinc- 


ports about the middle of last century, when Mr (subsequently 
Sir Edward) Harland took over toe ship-building works’at Bellkst, 
which he afterwards made famous. Mr tobby was one of his earRest 
customen. It was be who gave bun practically carte blanche in toe 
way of proportion far toe new ships built far his servlc^ and it was 
from the experience acqnhed ana toe success achieved^ with them 
that the " long ships," with which the I^te Star Line made its 
name, were fim bton(drt into the r^on of the practical. In this 
connexion it may be stated that w Edward Hariand was bmtt 
at Scarborough fa 1831, his father bring a medical practitioner. 
He learnt the science 01 ship^bnildiim in the yards of Messrs R. 
Stephrason & Co. of Neweutie, ana became first a draughts¬ 
man with Messrs J. & G. ThomKm, and then manager in a New- 


name) hdd toe westward leeocA with 8 days 4 hours, and in 1869 the 
" City of Brussels " came home to 7 days 22 hours 3 mlButss. Till 
1872 toeee records held good. The''Ci% of Bruieris also hadtoe 
distinction of being toe fiist Atiantio moll steamer to be fitted with 
steam steering-gear. About 1873 Mr William Inman tamed too 
concern into a limited company, and in r886 toe bnsiness was 
am.wmated with too International Company, and toe vessels, 
toough still flylim toe red ensign, become toe pstfaerty of a gyoup 
of United States capitalists, who also acquired toe aid AmericalS 
]Liae which had been s t a r t ed in 1873 with four PhUsdriphiarfaUlt 
steamers. This company had been conducted under the u^ces 
ot toe Pesm^dvania 'Railroad. It pUed between Liveepori grid 
Philadriphia. A third eonatituent in the banan and Intanatfanal 
SteamshipOMapany waathe Red Star line, as theSerittfi Aaonyme 
Belge-Amarlealna was famOfakrly called. Ita aarvice wna from 
Antwerp to New Yorit. The whole sms ptaoed tiwlar to; 
mat* of Mestta Richardson, Spume A Co., who thus after 


aty of New York ** and " City of Paris'* w«se1»n« 
r to company. At to time Of their ODastmotion 
latgsri vusnu ever bnttt, atways exeeptingx the 


he tow Mr G. W. Wolfi into partnership. After a time Mr 
Kbby retired, from the active pursuit of his business, and toe 
line passed fato toe hands of one of his confidential managent— 
Mr L^land (see Leyland Line). But toe Bibby family, 
large Snarriiolaers fa to White Star Line, could not iemaui without 
some active interest fa seafaring matters. Hence a new Bibby Line 
was started. Its first vessel was the " Lancashire,” a ringle-scrcw 
steamw of 4244 tons gross ludster, built—os have bosn all this fieri— 
by Messrs Inland & Wolf. ^ came out in 1889. Her sbter 
was a ‘vzmri. Subsequent additfafis' to the fleet were all 

of toe twm-sopw type; tods the Bibby Line Can boast that it map 'toe 
first to aaintaui fa service, 'nUch b now fartni^tly, excldrivriy 
with fwinricrew vess^iis. In .to tradq between uverpodl and 
Rangood'they soon made is name. 

The BooOi Lmd is essentially a Uvrirt^ cornpsay. It, was 
founded fa to year x866 by Messrs 'Atoed.Booth & Co., whoin.toht 
year institutsda'servioa to north Bbudl. Three years later hdm to 
sameport was gtartril th^ Red Cross Une of Messrs R. Snrafiittfst 
A Co. to «uty on a rimilar service. ^ igor toe two Uaw were 
anuiitetnrited under toe title of to Booth Stesistriiip ‘Cota>any 
Limma. toace to yesr tSSa there has been a connexion by to 
Bootodtaaiaeri between norto Brazil and New Y(^. Pjsra, Muufae, 
Mitiianhain. Psnnahyba and Oeaia are to chief .BrasfluA pc^ 
served by to company, whilst toe steamen ma|caeaitis on toe easfam 
side of toe Atomne at (jardtS and Havre m wen as at Spanish and 
Portuguese ports. The company carries to British mails fa Para 
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and Ma&aos, wliilst It also takes Ike United Slates mails between k 4 cw 
York and, north Braiil. In addition to its transatlantic passenger 
traffic tU* Booth line is largely develojung a tourist trade to Vmo, 
Opo^ and Lisbon in the Pemnsula as well as to Madeira. The 
Yquitos Steamship Company, which is under its management, 
camea its trade a couple of thousand miles up the River Amazon ; 
a further development will extend to River Plate ports. 

British India Stsam Navigation Company.—This line maintains, 
perhaps, a larger network of communications and serves a greater 
number ptn’ts difficult of access than any in the world. The 
Perrian Gulf, Burma, the Straits of Malacca, and the entire littoral 
of the East Indies, to say nothing of the east coast of Africa, are 
among the scenes of its enterprise. Though its ramifications 
now extend to the pc^s of northern Australia, the company had 
its origin in the Indian coasting trade. Us present designation 
is of con^>aratively recent origin, but its first operations dale from 
1855. A project lor a mail service between Calcutta and Burma 
was then &st set on foot by the East India Company. Early in the 
following year a companv was formed, under the title of the Calcutta 
and Burma Steam Navigation Company. Two small stcamei's of 
600 tons each were brought and demmtohed to India round theCape 
in i8s7, lot * service between CWcutta, Akyab, Rangoon and 
Moulmein, nnder a contract with the government of India. At the 
outbreak of the Mutiny in 1857 the company rendered important 
service by bringing up from Ceylon to Calcutta the first detachment 
of European troops wffich came to the assistance of India from 
outside. In 18G2 an agreement was made between the oomnany 



Persian Gulf: (v.) Dntdi East Indies and Queensland. 

Tha Canadian Pacific Railway is now one of the big shipping 
conmanies of the world, owning, as it does, just under 300,000 tons 
of meam shipping. Its servi^ divide themselves into several 
secthma There are those in home waters, snch as the Great Lakes, 
where it employ a fleet of vessels of quite considerable tonnage. 
Under this head, too, come the local services on the coasts ami rivers 


and the A t l antin, The first of these is run firw Vancouver via 
Yokohama and other Japanese ports to Hong-I^g. SidUiigs are 
made at about three-wewy intervals. This service is maintained 


and 10,000 i,h.p., S] 
cruisers to the Brit 


Uy betilt with a view to serve as auxiliary 
navy in time of war. The great develop- 


twln-screw paasenger and cargo steamers, and some ten vessels of 
a purely carm tjm. These steamers ranged in aize from tto 
“ Honmottth, of fuat over 4000 tons gtoee register, to the “ t j» v« 


Manitoba'' of not br short m 10,000 tons, ^ce their entry into 
Hm Atlantic trade the company has added two important Tna.il 
stownets—the •'Emptess-of J^tain" and "Empress of Ireland"— 
to that side of its fleet. 

a^lina (see ^ tinian Lin* and VniowCatOe Xfas).-The 
CasGe lUiw began ita career in .7873 with the ■< Iceland " and the 
>'Golhland,''bothveBBels(K about 1400 tons. Atthatthnathecharae 
for catrylhg letters to the ^pe wu ^t h. per half osTw^ 
contract time between England and the CmwthhtyHwvendaye. The 
matt ooBrtraeffi weje thap in the handa of Se Union Line exdnsively, 
but in 1:873 the Kouae of Commons refused to ratify the extension 
m the contract ^aned with iham by the riianrjJinr of the exchaguer, 
and their tights thttS expired in 1876. Up to xSefl the CMO^Ua- 
m^made an ^owMce to the Castls Line fat the conv^ce 


at a meeting of shareholders held ou the iztb of February 1900 thu 
company was amalgamated with the Union Line. The fleet had 
grown from two ships in 1876 to twenty ships in 1900, and from a 
total tonnage of 38c» to one of abmt iro.ooo gross register. 

aty of Dublin Steam Packet Company,—Among the steamship 
services in the narrow seas round Great Britain a special intereet 
attaches to this company, which vies with the General Steam 
Navigation Company in the claim for foniority. The General 
Steam was undoubtedly the first to receive incorporation in the year 


steamers were to be despatched regularly from Calcutta to Ran¬ 
goon, Moulmein, Akyab and Singapore, and from Rangoon to the 
Andaman Islands. A service was also set on foot to the Persian 
Gulf, between Bombay and Karachi and Madras and Rangoon. 
This gave a great impulse, to the business of tiio company. 
During the Abysshuan campaign of 1867 it proved of the greatest 
assistance to the government. The opoiing of the Suez r^nai 
in 1869 produced an entire revolution in ilie shipping trade of 
India, and led to a great development of the company's fleet. 
The S.S. " India" with cargo was waiting at Suez when the mtuI 
was opened to traffic, and was the first sreamer to arrive in London 
through the canal with an Indian cargo. In 1873 the company 
extended its operations to the east coast of Africa, and by an arrange¬ 
ment with the British government began to run a service evere four 
weeks between Aden and Zanzibar. Upwards of one hnndrM porta 
are visited by the company's ataamers. In all there are twenty-one 
lines withaddltional services. They may be cla^ roughly as those 


functions ioi which the Mosaageties Impdiiales in Fiance were first 
formed-yvrare large shareholders in two undertakings which made 
history in ragud 10 the development of steam navigation. One of 
those companies was the Dublin & London Steam Packet Company, 
from which Messrs Wilcox & Anderson, the first managers or tto 
P. & O., cheered the “ Royal Tar," the first steamer they despatched 
to ffie Pemnsula, and &e other was the City of Dublm Company, 
which originally ooouined itself in the maintenance of a service of 
stea m s h ips between Imblin and Liverpool. It was this company's 
“ Royal William "which had the distinction of opening the Liverpool 
service to New York. By absorption, too, this conmany represents 
the old St George Company, whose “ Sirius " was the first steamer 
to s^ &om l^ndon towards New York. In the year 1838 the 
admiralty, which in those days had the management of many of 
the mml services and continued for a time to keep the Irish day 
mails in its own hands, gave the City of Dublin Company the con¬ 
tract for the night Ici^ mails, which were thus despatched via 
Liverpool, The name of Laird is to this day closely associated 
with toe fortunes of toe company, and even at that tiTTre a 
Mr Laird, grandfather of the present partners in the ship-building 
firm, was a director of toe City of Dublin Company, In toe year 
1S48 ^ governi^t with four steamers endeavoured to run toe day 
and night mails itself via Holyhead. But this arrangement did not 
work wto, and two of its mail steamers were bought by toe City 
of Dulfiin Company, while toe two others were acquirm by the 
Chester & Holyhead railway. It is needless to follow the vicissi¬ 
tudes of toe mail lervice, wavering as it did tern toe admiralty 
to toe Chester & HoWbeeul railway, and then to toe Qty of 
Dublin Company. Suffice it to say trat in 1839 an anangement 
was entered into whereby toe City of Dublin Gmpany undertook 
toe conveyance of both day and night mails via Holyhead, and built 
four ahips, called after toe femrliiah provinces, for toe service. The 
pettonnancesof these four paddle-ihipB, three of which were bi^t by 
Meern Laird, were lemarkablo tndeea. The " Connaught" was toe 
first vessel to do her 18 knots. The "Ulster "made the best passage 


of them all-^oing the journey from Holyhead and Kingston m 
3 hours 18 minutes. But 'toe " liasubec " was only two minutes behind 
her, and too " Mu- -ster " only six minates worse Dwn the " Leinster." 
Taking toe performances of the whole four veasris over toe first 
fourtew years their eoDstence, and consideiing toe mean of 
30 , 44 » passages madt- as vdl in winter as in aummer, toe average 
time of passage was only 3 hours 56*1 minutes. The contract was 
renewed from time to ttoi^ that coming into operation on the ist 







Of Gairying these important mails again needed revision, sad m that 
year the Honse on Commons approved of a new contract, under wbidh 
four new twin-screw vassals were to be built for the service. The 
work of design and oenstnictioa was again undertaken by Messrs 
Laird, and in (897 toe new fleet amimfsT tha dotiee. and indeed toe 
names, of the vessels which had done aubb nmarlwble service during 
a period td about thhr^r-eight yew. The contract time was now 
decreased by haU an hour, and this meant natnrMly a very great 
inCTeaee in the epaed of toe veeaeb employed. Tha preaent Mips, 
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., Soqto Adcica. The line did great 
; IfMtlfi and stores to Sooto Africa during 
usicaapaigns. By a resolution passed 


ease the ao toai knots which an required. Besides 
the sight and day services with toe mails toe oonmasy a^ 
m a int a ins its old Um between livetpool and Dutdin. 

Compofptie GMrsd* Trantmlaniiane.-~A Flench undertakiag 
known as_ the Compagnie Gtefirala Maritime was founded in 1^5. 
It owed its inception to toe brothen Emile and Isaac Pereira. 
ServiM were first ananizad from Ronen to Algeria, between Havre 
and Hamburg, and between MasseiUes and Antwerp, with calls 
at Sponito ana Portuguese ports. In 1861 toe company was allowed 
to change its title to the mom ccmcrchensive one uiuto which it is 
now kn^, and it then undertook its fireboantracti for toe carriage 
at toe Ekenoh mails to toe United fltstea, toe AatiUea andSfocieo. 
Some of the earlier veesels midoyed in the New York service were 
very fine apeciraois of toe navilarohiteotiire of their day. Among 
thein may be inataneed tiw >gieat iron paddle«taamer " Napo- 
leimllL,'' built in toe year i8iH by Ms^ Scott ft Co. of Greenock, 
who at that time conatoncitad most of toe more important vessels' 
forthiaaervioe. This vtHxd with her imperiaBytitiadslstatsauflered 
a change of name in toe early 'seventias, when several of -them were 
lengtoenad and altered to screws. In toe year x88i, again, tlwee waa 
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a great movement towards the acceleration and inmrovemeni of 
the New York service, and a new fleet was h^un with the single¬ 
screw steamship “ La N ormandie," launched at Barto w-in-Fumess in 
1883. Four larger vessels of much the same class followed, three of 
them being constructed in the owners'own yard at Penhoet In 18^ 
the first twin-screw steamer of the line appeared in "La Touraine,*' 
and proving a success, the British-built " L'Agnltalne ’’ was pur¬ 
chased. A new postal contract was arranged in 1898, and under 
its terms it became necessary for the company to bwd still larger 
and faster vessels. Eventually four such shms were to be pro¬ 
vided. Ihese vessels are of S2 knots speed on trial, and are 
among the fastest on the Atlantic. The company maintains a 
weekly service to New York^s well as the lines to the Antilles 
andMmtico in the Atlantic. There are also communications vi& 
British and Algerianjxrrts. 

Cunard Litu. —This comminy derives its name from Samuel 
Cunard of Halifax, Nova scotia, an owner of sailing vessels 
trading from Boston and Newfoundland to Bermuda. He first 
conceived the idea of a regular deroatch of royal mail steamships 
across the Atlantic, to t^e the place of the government brigs, 
which often took ^ or seven weeks in the transport of nuw. 
This idea he realized with the hdp of Mr George Bums of Glasgow and 
Mr Datdd Maclver of livetpool. On the 4th of July 1840 the first 
Cunarder, the " Britannia," started on her voy^ across the Athmtic 
with sixty-three passengem, landing them at Kston in a fortnight. 
The experiment of usmg the screw for the Atlantic service was 
made with several cargo ateamers in the early 'fifties, and the 
first Cunard screw steamer for the mail line made her dibut in 
1862. This was the "China," the gross tonnage of which was 
2539. her i.h.p. 2230, and her average speed 13^9 knots. In 
1870 the Cunard Company first fitted compound engines to their 
steunship “Batavia," and in 1881 the ^Servia," me first steel 
vessel in the service, was the pioneer of the larger type which 
constitutes the present express fleet. Since i8so the Cunard 
Company has been under contract with the Bdtw government 
for a mall service. At ihe present time the contract is for a weekly 
mail to the United States, via liverpool and New Yo^ The 
British post office, however, only pays its contractan for the 
weight M mails actually carried, and reserves the right to send 
speually addressed letters by fore^ ships. The company's services 
also inuude a passenger line to Boston, and frequent despatches 
to Mediterranean and Levant ports as well as a weekly steamer to 
Havre, and a passenger service &om the Mediterranean to New 
York. In October as a result of the formation of the Morgan 
Shipping Trust, the ^tish government made a new airaagement 
with the Cunard Line, involving the loan at 2|% of the cawtal for 
building two new fast steamers, oeeides a yearly subsidy of ^130,000 
for twenty years. The oonmany showed its confidence in the 
turbine systenr—then in its infancy—by adopting this princtyls 
for these two vessels, the largest and fastest at that time contera- 
platod. The advance in size and power of Atlantic steamships Is 
evidenced by the following comparison:— 




Speed. 

Tonnage. 

H.P. 

1884 

“Umbria" and 
"Etruria" . 

19 

8,127 

14,500 

1893 

"Campania''and 
"Lucania" . 

22 

12,93a 

30,000 

I9ti7 

"Lusitania" and 
"Mauritania" 

*3 

30,830 

68,000 


BUtr, Dtmpstar 6* .Co.—The remarkable progress iti .tbis com¬ 
pany, and of the undertakings connected with it, was largety due 
to tne activity of the late Sir Alfred Tones. The oldest bauness 
under Its management is the African steamsUs Confpany, which 
was incorporate tty royal charter in the year rfisa for the iTfizpoM 
of trading with west Afidcso jioria. It receivea a nbyntfen, of 
£30,000 per annum for a monthly mail to fhC Gold Cqaist, and began 
lisworkwithanunambltknislittiefleetoffourToo-tonvessels. These 
were at first, however, equal to all tiie traffic which The trade could 
offer them. As time went on the number and eize of the veeseli 
employed was increased. In .1869 such progrees had been made 
that it appeared worth whUe to Start im oppoiltlbii line tinder 
the nami^f the British and African Steam Navigtitipn ComfiUty. 
Ttus was at first a Glasgow venture. in tw same way m the 
old concern made ito headquarters in London, lEmt UvetyO^ 
has long been the centre oi the West Atican trade, arid both eosir 
paniee practically ttansferred their busitiess titithtf. & tihe yes( 
1883 the British Sf Afirican Contyany. which, ww the first 
two to fall under the management o4 Keem Elda, Beumetyr. A 
Compeny. became a limited company, and not.long aftorwSra 
£etm rivals arrived at a working arrangemenf whereby imar. 
sailhus—at that time about three times a fortni^t--^e‘Tl.‘tiOraed 
into one another, the Canary Idands, where the jWest ,AB{cati 
stesstiers called on thdr voysges. bnoira as, 

a resort for tourists and invaUds, and the issise cn tieim.e 
by eithsr line was commenced f” ctmvenjtoqt the ( 
nisBt pf the oultivati(m of the baiu^ fpr .the ,EnMi^ met . 
also b^n to be encouraged by the two sfeamship companies. 


But it was in the month of August 1891 that the great movement 
by the Elder-Dempster Company was made public. It was then 
annonneed that tne firm IM assumed the management of the 
African Company. The two concerns were, and are, continued as 
distinct organizations, but they naturally work very closety together. 
The African Company soon twaa to weak fresh ground, building 
not only auperior vesaels for the Improving West African service 
but also constructing large cargo vesaels for the general Atlantic 
tyade. Thwe were soonengwed in the trade between the Meney 
and the St Lawrence on the one hand, and between Liveroool 
and the southern ports of the United States on the other. Mkn- 
wHle the development of the possibilities of West Africa and of 
the Canary Islands was not neglected. Various undertakings, 
not usually considored part of a shipowner's work, were inau¬ 
gurated. These included a bank, founded In 189^, for the accommo¬ 
dation of West African traders, ou-miUs in Uveepem, where the pabn 
kernels so largely cons^ed from the coast sOght be dealt «dth, 
and a hotel at Grand Canaiy for the convenience of the tourist; 
while, to ensure the disposal of tha bananas which their companies 
brou^t to England, a fruit brokerage business was opened in Covesit 
Gardmi. Hav&g already, aa has been seen, a footing in the Ca n a d ia n 
trade, they began the restoration of the Atlantic trade to Btfuol, 
by giving it a service of steamsbips to the St Lawrence, employing 
tor the purpose vessels of as great size as their docks couM accom¬ 
modate. At the bsginniiig <tt i8po thtty fnrthw strengthened their 
connexion with the nearest British colony by the purchase, from 
the liquidator of the insolvent Canada Shlp|nng CcMpany, of the 
name, wuse-fiag and remains of the old Beaver line. A new fleet 
for thie service was at once put in hand, a iafr representative of 
the ships beiag the twin-screw " Lake Bile," a vessel of yyso-tons 
gross legiatei, built in 1900 by Messrs Barclay, Curie A Co. 
of Glasgow, which did good work—^witii many other Elder- 
Dempster steamers—in the transport service during the Boer Wtir. 
The Canadian steamers were benvever in 1903 trsnsferred to the 
CarjwUan Facifio railway. At the beginning of the 20th century 
the firm began trading vi^ the West Indies. By arrangement with 
the colonial office, for an annual subsidy «i /40,ooo, the " Direct" 
service of fortnightly steanubipe was started with tiie suQlng from 
Avenmouth of the then newly built" PortUorani" in February 
X901. The eteamshipa iff the new line have good passenger acoom- 
modatim and hotels were acquired in Jamaica to provide acCommo- 
datioa for those who wished to vUit the Weet Inffiee under the new 
management. This provition for tourists was a novd feature. 
The iwease, at once absiffnte and compatative, in the tmufege ctf 
the Elder-Denmter fleet has been very remarkable. On the oath 
of Sir Alfred Jones a limited compuiy was established under tiie 
direction of Dol'd Firrie, of the great shlp-balldlng firm of Hatland 
& Wclfi, and of Sir Owen Fbuipps, c h a i r w a n ox the Koyal Mail 
Steam Packet Contyany, to cany on the Elder-Dempster Cmn^y 
and take over the various interests ooneerned. The vessels of the 
West Afrkan lines ply m well from Hombun and other North 
Sesa continental ports as from Liverpool, whue dosety connected 
with the firm, though sailing its vessds under the Belgkm flag, 
is the Compagnis Bmge Matltimo du Congo, wUch mas s service 
frmn Antwero to West African ports. 

EOerman Idtu. —^"Lloyd's Kegister fit Shipping" in its issue 
fw x9ox-igoa contains no refetenee to the slfeiman Line. For 
unUke moet other ahtyniug conwanies it Wtaiag into being in n 
moment It was started when Mr (afterwaw Sfi) John EUfimu. 
chairman of the Ltyiand Une, severed tus oonnexian wtA that 
computy and went his own way, feklsg with him some taseteen 
veecela of the fleet and the Beiffj^ffa endMedlteiranean contieffions 
of the old compuiy. Forthwith he added to the tale of Iff* shtys 
by taking over the management of the seytti •teamen Iff the Fmy- 
amLine-vwbicb has auo kmg maintamed a service to leaner- 
ranean parts, Nlnei steamers previotttiy managed by MeMts 
Westeott A Laurence ^ came into the kjld. ,Butthls,im*notal|; 
the direction of two dld-estab|uhMi Unes to Ifidian. pogfe tdaii auo 
acquired. Thsae «isra tin City At a«t 

time cbmptiwd some fifteen vesteb. many of them fitted lof the 
psauenm trade. This lipe had h^ framded by Messrs George 
maiih A Sem iff (Easgow In the first half of mipth centuty 
and had rntyiM up oni of a fleet of sailing SrissUs, Tne other was 
the HAU line of livaipool, previon*ly m a fr sfftid, by Messrs Robert 
Alexander A Co. . It canusted of tome eteyen. e»taiiiffi» of abotit 
4000 tons gross Tbe yfeknu ssltinga mdlffisttiBt 
companies have all been mafetfdfied ud.enenaed. and in.Ltiid, 
in.caniunction vdththe H a nfeon and dan Imea. ti new develon^t 
up 'the,East of Africa frymM# LltlMdifel aod MpnibaM tiM 

jWSyfaMd Lins nmy I** lald.titidato ItrAh the year x8<t.' 
fhe first wmRftofeunoed his tteen«up line with timamaU.vl 
"AtsA *' and "Tffier" for swi^fetom M^terranesa (tife L. 
Llw edmv<& ^The coinpaity efftmled. .Bs bnffnesa 
Amufftio and hi the earty koveniti^ chM^. iisLniiaito Bfr F, R. 
Ltyfend, one,of its mnnagwt, sMtiming the eon|^,, hi* denth 
I in il^ fhe ooncera Imwa aliaffted wpsw. .ln,i9po tt pur- 
^•s^tim^eetend eonnexlsn* olf theWestlndm A FtidfioSteatik- 
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India Island*, the cotton ports oi Galveston and New Orleans, 
having also a connexipn to Colon for places on the western coast 
fA America. This conmanv at the date oi its absorption had a fleet 
oi twenty-two stean^ps stalling over iij,ooo tons gross register. 
This amalnunation was the first step towards the great American 
combine. Mr Etlerman, however, who was chairman oi the old 
Leyland Company, separated himself from it at this jnnetore, and 
founded his own line. The Leyland Company has a nnmber oi 
transatlantic servicee. 

GmttnU SUam Navigation Company,—Thi» is the oldest existing 
line. Its fint protmoctus was iWued in 1824, and in 1831 it re¬ 
ceived it* obartei' of mcorporation. It commenced with the passenger 
trade from London to Mugate, and its operations gradually extended 
to the British coastwise pmis and the home trade ports on the Conti¬ 
nent. In time the eonq>any introduced a reguW steam service 
between Edinburgh and other east coast ports and London, Ham¬ 
burg, Rotterdam, Antwerp and Havre in the north of Europe. It 
graaually obtains a stioM hold upon the passenger and fine goods 
trade to the Continent, holding the mail contracts between London 
and Hamburg, and Lemdon and Rotterdam. In the early ‘seventies 
the preseure of foreign oompetition made itseU severely felt, and in 
1876 the increase of tire American cattle trade told on the profits 
oi the company; but the difficulty was met by obtaining parliamen¬ 
tary leave )or an increase oi caplw, and the company has di^layod 
new entoriMise, espoclaHy in regard to its passenger fadhties. It 
may date to have been the pioneer in the promotion of steamship 
traffic between British home ports and the nearer ones of the 
Continent The steamship “ Glraile," built in 1836, brought over 
toe first cargo of hve cattie from Rotterdam to Blackwall in >846. 
The company runs steamers from London to Edinburgh, Hull and 
Varmonto, and from London to Antwerp, Amsterdam, Bordeaux, 
Havre, Hamburg, Oporto, Ostend, Rotterdam, Charente and the 
Mediterranean ports. Vessels are also run to some of the ports 
above-named from Hull and Southampton. There is also a p^ 
senger service between Harwich and Hamburg, and axcumion 
services In summer to the watering-places at toe mouth of the 
Th^es and on the Kentito coast 

Hambmt-Amtrican Lf«s.—The extraordinary prograss of Ham¬ 
burg as a seaport duxiqg the last thirty years of the igth cent^ 
may be held due in no snail measure to toe entorpeise oi this Une, 
which now carries passengers not only to the two American con¬ 
tinents, but also to w east bi Asia and Airica. It was founded in 
May 1847. At that toe, owing to tiie political distnrbances 
throughout Germany, there was an enormous exodus of emigrants 
to toe new world; of this toe founders took advantage, and they 
started a regular service of sidling toips between Hamburg and Mew 
York. Thelnt thin fhty owned was toe "Deutschland,’* of 700 tons, 
bunt on toe Elbe. It is interesting to note that toe present 
" Deut^and "isofidjoa tons gross register, and U of twenty-three 
times the capacity of her predecessor. The fint sailing took place in 
October 1848. In 1851 tue oompawl fleet consisted of six vessels, 
with an aggrmto m 4000 fons. In 1856 toe first screw steamer 
in the oompany's serviw left Hambnig; this was toe " Bornssia,” 
a vessel constructed, as were her sisters for many years, on the 
Oyde. Elom this time, when toe company abandoned sailing 
sh^ and took to ateam, its prosperity may be said to have 
do^. It is Strange to note that toe two first steamships owned 
by it wen chartered by toe British and French governments to 
convey troops to toe Crimea. By 1867 the company had ceased 
to own any sailing ships. The enormous increase of the traffic 
is Indicated bytoelaot mat whilst in 1856 the sailings to Mew York 
took place every fortiiiight. In 18S1 then wen two a wedt, and later 
onthree. The company had also by this time considerably extended 
its opemUons bim the original passage between Hamburg and 
KewYork. After tiie war between France and Germany it atarted 
a hoe to toe West Indies, and later to Baltimon, Boston, Montreal 
and other porta in Morto America. In 1873 it absorbed toe dd 
Eagle Company of Hamburg, which had pnivioualy been its rival, 
toen began to run steamers to Central and South America, 
and iatw to China,’ Japan and toc Straits Settlements. To-day 
toe Hamburg-Americon Line may claim to be toe largest Steamship 
company in toe world. For its services to Mew Yonc run by tsdn- 
screw steamers it has toe " Deutschland,** built at Stettin iiy toe 
Vulcafi Con^iany. Her engines develop about 33,000 horse-power, 
aid she waa toe first Atlantie liner to exceed a speed of 23 knots 
atssa. lOtlier large steamers buQt for its Hambiiig-Soutiiampton- 
Mew York service are the " XaUsnin Augusta Vlmria '* - and the 
. " Ameilka,” wMeh, thooA larger, has not toe “ Deutschland's **' 
tp^. A ssrvicelrmSi Inmbmg to New York direct for thlrd- 
eisas passengers only is also mamtalned. The Hamburg Conroany 
has extended its inflnencfr'^and fslaned its fleet by purchases 
bim and absorotionsM otosr fleets. Thus it has acquired vessels 
b<m toeCatr L^ and toe Hahaa Lise d Hamburg, the Rickmers 
Line d Bre^, as wiD as from tos Hsmburs Soitto America and 
toe Hamburg-Calenttti cdhpsdss. In ecnjniictidi with the LIcqrd 
Line it took over tte ilSMt of tiie Kihring Line. In 1901, wHh a 
view to tiie feeding d Im mala Ifnes, it aeqdrsd toe Atias Line 
d Liven)od>-a oonqMUty itoich had devrioped the trade bet w een 
Mew Ydk and toa Wst |»des. Startingfrom Hwairntg. it* 
vsaaela ns triHfw Balteen,Mostcn, Phfladetyhia, 


Galveston and New Orleans, and to Canadian ports. In Central 
sad Sontoem America there are Unes to Mexico, Venezuela, 
Brazil, Uruguay and Argentina. Amoimst toe West Indian 
Islands Cuba receives spmdal attention from this lino. Thero 
is a service to Easton Asia, China and Japan. From Stettin 
its steamers run to New York, and from New York to toe 
Medltenanean, Brazil and Eastm Asia. From Genoa they run 
to La Plata duects 

Japan Mail Sitamskip Company, Limited {Nippon Ymen Kaitha). 
—nom an early period their Insular frontiers made the Japanese a 
seaforiiu folk, but imperial policy ioi a long period shut them away 
from all intercourse with toe rest oi the world. It was not until 
about the year 1860 that too life of the West really touched Japan. 
In tK 58 steamsiup communication was opened between TSkyO ^d 
Osaka; in 1871 toe Yubin Kisen Kaisha Steamship Company came 
into existence under toe control of the Imperial Bureau d Com¬ 
munication; and in toe same year a private company, called toe 
MitsubiiU Kaisha, was founded. This may be said to have been 
toe beginning of ail modem maritime enterprises in Japan. In 
1876 toe government company gave up toe contest, and its 
fleet passed into toe hands of too private company. In *873 toe 
capacities of this company had been tested in toe military expraition 
to Formosa, when ito organization had been found excellent, bnt 
its fleet insufficient. The treasury now invited the cotnpany to 
buy iro toe Yokotuuna-Shanghai sanrlce of the Pacific Mail Steam- 
sbipCompany. In 1876 the company had a fleet of fcrty-two vessels, 
includingsaiuimshiph IniSSzthegovenunentsetonfootanother 
rival line, ^ Kyorro Unyu Kaisha, out it did not answer, and in 
1883 the two were suualgamated into the present " Nippon Yusen 
KaSha," or" Japan Mail Steamship Company." In the nine years 
which passed between 'this union and the outbreak of toe war 
with China in 1894, the services between Japan and nsi|di^i>™g 
countries were extmdod, and the development of toe cotton frade 
induced the rovemment to inaugurate a service between Japan and 
Bombay. During the war the vessels of the Une were used for 
the trmuport of troops, and many additional ships had to be 
acquired. The result 0! toe war gave an enormous impulse to trade 
ananavigati^ Theeompany determined to run vsss^ to America, 
Europe and Australia. The capital was greatly increased, and 
orders were given for the construction of twelve twm-acrew steamers 
of over 6000 tons each for the Europe Une, and three of 3^ 
tons each for t^ Austzalian line. In 1899 the Japanese Diet 
resolved to grant subsidies to the company's European and 
Ameii^ tines. All its Unes tberefon now, with few exceptions, 
run nnder the "ia<i contract of the Japanese government There 
is a rtyuiv finfrUghtiy service of firin-serew vessels between 
Yokohama, London and Antwerp; a monthly service b etween 
Yokohama and Mriboume; ahn between Yokohama and Victoria 
paritish Columbia). There are Unes to Bombay, Shanghai, Vladl- 
voStok, Mewchang, Tientsin, and many local Urm, touching at all 
tll8 PCMrtS of th6 TapuL * 

Rayed Man Steam Packet Company.—Socn after British-owned 
Btear^pe ^an to run to America a con^any was formed by 
leading businusa luon interested in the West Indie^to carry toe 
tnnfl« from England to that part of the srorld. The charter of 
this company, to be known as the Royal Mail Steam Backet 
Company, was granted in 1839. The government believed that 
the msutution of a Une carry^ the m a ils regularly to British 
,.ossessions in the 'Wait Indies was likely to prove of benefit to 
toe eminre, and granted it a large subsidy. The flirt contract 
with the government was eotered into in Moroh 1841. Mo less than 
fouttoen huge paddle-steamers capable of carrying^ the hugest gi^ 
toen used Iw toe Ro} 
was opened with the ’ 
by other vessels in fortnightly 1 
from Falmouth and retoined to Southampton, which was toe 
company's headquarters, thou]^ it had ho dodk accommodation in 
thoie dtys. In 7846 the company began to cam the mails for places 
on ito western obrt^ Sovto Amaica,the Pacific Steam Navigation 
Company teeeivi^ them at Panama. In Jannaiy the com¬ 
pany by contract with the government fiiaugniatod a monthly 
■er^ to BtazU and toe river Plato, and new steamets were built 
which grewtiy increased the rapidity of tranrtt This company 
was therefore tiie flirt to instttnto dinet mail communication Ity 
sUrtner between Europe and the countries of South America, as 
it had dlso been with the Wert Indies. Thedompany's vesstia were 
emplwed continuoilriy during tbeCrlmoari War in toe transport of 
troeps. It is intercetittg to note that ft was from one of toe com¬ 
pany's ebipa, toe " TMnt," tiiat SUdeU and Mason, the commisrioneis 
of^ ConMerate Starns, were taken cu their way to Europe by a 
United States man-of-war. In (872 the service to BrazU and the 
River Plata was doubled. At tiie btyinniim of the eoto century 
the company seemed tobeontiiedownwsrdgiade, Bntachange 
iwme oW its fortunes. A ssrir' chaiimsa, Sir Owen PMUp]^ 
todk over tiw rains sad sew entemisss wen started in lew^ 
dbectomB. The interest of tiis Facffie Staant Navigation Coutyany 
in toe’Orient-Padflo Trta* to AustraUa waa puichased in January 
1906, and stsameie dsspatahsd once a, monto from Leaden to’ 
Anttxalia ti^uto tiie Sues Canal. This enterprise, however, eras 
disixmtinned itosn the new mail oontraot came into feme in May 
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1909. Now twin-icraw iteamships -of much gMBter ioiman ihm 
any they had 1 hithertofare owned ware eonatpaoted for tha anil 
aendoe to-Soiifit AmecieiL Aad^na oxtenato wan mnda inte the 
^nat nod eotpo tiade .toMaaoeco, Maddsa and/the Gnnaiy falniidB 
bgr ^pnnhtae af tte old-aaUUiahfld Norwood liaa. I>a(t afthe 
Mat of the Sfadn lino'to >:the Fhr Eut ana alao aeqnixed. Bat 
tto great doweloniaetat toadtplaea afitiie beginning of jigio, when the 
dirBctomaadetoeataitlingaimouooeinent fhntlaeyh^ pischaaed 
aAole of thn ahaae canltnl of the Fneifie-Steam: l^vigatioa 
Canmniw'-i* (bnainaM eatamiabed in. Liaerpoal only *; year nfte the 
grant of tiie^ oam to^ chaiter. This nheorption beou^t some 
forty ahip a ' m a n y ^ thent.modem twin<tcrew ateamahipaof a high 
class—ato the neet, which was then {daoed nnwn^. tlw mg 
uqps of the world. Anotluar nKnre was made when Sir Owen 
PhiUree )oiaed lord -Mnio in otganidim a oomiMny to take over 
the numerous enterpdaes of Sir Aifnd Jones. The Weat India 
Une steamera leave Southampton for the West ladies every fart- 
i^ht, and after calling at Cheebomeg ptooeed direct to Banjoes, 
thence to Jamaica and Cabin, whonen they proceed to SavaidUa 
and other local porta. Efnm^badoei,<Triudad,IiaOiiaiia,btanoh 
ItmrxmtoDemenraaadtiieiUlanda The Brndl and Biver.Plate 
line eoantfiece a fortnightly emdee d null eteamen to Fatnambnoo,: 
Bahia, Bio, HontavidM uid Buenos Aina. The Shin line steamm 
sail to the Bar Bast every furtnight, as. do those of the 
servbe, whilst tha Fscifie.Une des^tclMS twin'senw passenger 
steamers and large cargo vessds alternate weeka ftom tivwpool 
to South Anerioaa porta, bedda ruintaining local services np the 
West Coast Then an abo cargo sarvioes to the West.lndies and 
Meideo, and to the Rivet Plate am .intermediate ports, 

MiutftHts MariUmts i$ Phorca—Originally known as Che 
Messugen cs lamMsles, this eompany spra^ taom a land*tnnsit 
nndartaking. It reoeived its flita:.conbaot for the oonvqranoe 
of oversea rnaila Bom fhe Branch fovenunant in It then 
extended ite servioea to Italian, Gnek, Egyptian andi Syrian 
In the fcllowiiig year it teelndcd.Salomoa in its Ittaerary. 
The ooeurrenoe of ihe Criniaan Wsc gave an incteasa te its fleet 
and a stimulna.to its operations. For it VM <w>t only gbrnn tite 
tank of maiataiahm moil communication with the Fiwicb forces 
in the Bladk Sea, but was largely entrusted by the gmnnimeot 
wUh the duty ci taansporting trocmand etonaiW theenaft cf war. 
At that tfane it was a oonsiaarable pvrtiwser'uf BtitiA trumsge. 
In xSsy it had the French mail contract to A],jierH,aa well as to uw 
DannM and Black Sea porta, whilstte tiie nwe year a new raail' 
oontiBot'for a.ser«iM between Bordeaux and Brazil and the river 
Plata wat granted to it. By this timelt.had,eitiwc aQaatar iiader 
conetra otioa, a.fleat.of no wea than fifty*foar ataanwhjpB.nf 81^873 
tans,. In ledxifnither en^daymmt.waa tajud for its vesads a 
llieeon«eynoo«ta the nutil,talndia and OUnk By taayewita5 1 
Ha fleet embraced xykooo tone of ettippint;, and nlm .eaployadia: 
large nnmher ei ehmtoited tailing vaaseu. It waaat that ttaMthe' 
lacgeatataamah^tageotapat^in.lhnwDcid,. It bad already oaasnd 
tofunploy BtitiShrtobuildanBnd nowoonstroetod jtatapratnaafp 
in Ita own yards. T&a nttanstan of tta services to Japan; foUowed, 
and evantwtty it wt forth taanchea wbidi mnm Madanenar, 
Ifauiltinsjand Zaambar, ae wdl as Australian porta and the French 
oniony of Cawdonta. Some of tha ttoaaaem eraptoyad in the 
aailservUas to tha For East and Sonthare of a vary ana. character. 

In IMS itefleeb taavenad x,otg^6i marine, leagw and oanigd 

i97,^.paamnBera and over a satuHn tons «i «a^ . 

CenwincMen.—Vndet tiw head.m uw dSmricMi ifw It 
liaa haa,itlN>wa how a American raajwtaliita acqniiad ihe 

Sad Star,; Inman and Aaeocaa ItaeeK.tha temiag a tiody <d 
which embraced in tha year ipm.ahnaf i^ooo tansof 
g.taonaga,, partly under tire ,mKl^ and inttbrondertha 
„.Mid Arneticaa flagi. Anotbar oompahy. which drew .Ht 
. fahlefly flmm the Un^ States,, tiaoughita ivema la ^ tha 

' between Inndonand Saw «niic, and.iH 4 aaanM.fi«,lqF large,and 
, modqcn tataooraw tataanshfav wik^ium haan.opo. 

istructed.hy MesamHadand BaHam. 1>ss«!i^^ 

inngq,nFta.<d><>at Utaiptcaagtess xegHter, I ’ 
tatgannaatitim of cargo ai^o|catSa.on.ths . 
acoo mm odata « nnnflter d paaa an g w s m .thehr 
1 tha/ConMKion;di thtawnp^mngTwilh .M«tar« 

,na huildeia af,.thalr vaasalk, twaa 
; intarttiM in t^ poll 

Atlnatiaandyhn.pnrebaMd m 
ittiD^aDBSBaa with 
q£) Wfw|> 

ante I wwwtaB 

:ta.iba,inana(ms;«(,.t 
for.thaFt])iteiMa.m; 
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-were thus in a position to give to shippers tmm the United States 
the eonyeaience of transit two through 1^1 of lading ta embrace 
' hotiktlia laflway journey and,we ocean voyage, and there was n»nnd 
far the belief that if conmctltiisn wiere altowed to ensue the British 
staantahlp companies—which from the nature of things eodd racoive 
smcotiesponding support from the rsllwimof the United Kiirgdomr- 
ntight.snner venr leverely. The Whits Star Line accordingly threu' 
in ite: lotwiUi the American and AtiantioTranqxni Companies, shd 
with I the White Star lone went the Bosainion Company—a line 
,vdiose fine passenger veastis vwe omistructad by Meesra Hadand d 
Wtflfl, and staoae management ie largely influmoad by the partners 
in that firm. The Dominion Line has services from Uverpool to 
Boston, Portland (Maine), and St Lawrence porta.,. The.Nordaeut- 
scherLk^ and the Kamburg-Amerioan companies were approached 
by Mr Morgan with a view to their entering into the scheme; hut 
though .a working agreement was arranged, the. German lines 
dscimMl to preserve their'tapatate existence. The Moman com- 
fatoatiott was eventually incorporated at the end of September 
ICMS in New Jersey as “The International Mercantile .Marine 
C^pony," with a capital of fs20,qoo,ooo; and.an te^'sement was 
oome.to inih the Briti^ government, by which the Biitish.charactar 
of the Irtish ahmiuatwouid baprMecvBd. The combine conts^ 
abont a million, tans of ateamshipa. 

. Nanpuiont Gmmah Bsitsna.—The nnkm of the.Ftoiio and 
Rubattino lines in the year 1882 was the origin of this company. 
The Rttbattino line .finally made Genoa Us headquarters, while the 
Fkaio Lme centred ita businew .at FslaiaDo,, and had itself bra 
largely strengthened by the afaaDtptiaa of the TSiinacna Company 
.oiitaowapoct. Theeoastiiu|ttadeafItalyandSlcily.withaBrvices 
to various porta of the .Meditertaaeaa and Black Seas, occupieB 
tite great put of the company's fleet. But it also, runs moBwly 
lines taxB. Genoa through the Sues Canal to Red Sea porta and so 
to India and HotarKi^. Towards tite western ocean it haSiU 
eervice maiwteiineif in eoojunotion with that of another Italian 
oompany,La Vetooe, to Brra aadi the Biver Plata, whatta>y weekly 
departures acs mads from Gehom. ..In Fdimary 1901 a new line 
.wmsope:^ by the ssiiingM the Italian Oenerale Company’s steam¬ 
ship /?Lignria%-a new Italisnibailt vessel of iqnvards of 5000 tons 
legisIM—for Kew York. The object of this line, which is maintained 
Bteemere of the Generala Company, aided 07 a similar number 
itam the fleet of La Veloce, aaflmg once n week from Genoa .via 
Ka^es,-'is to attempt to retidn in Italian hands some of the mw 
tcamc which ia earned on ism. these porta.in the staamera of the 
Mosddentaeher Lloyd, the Haabutg-Ametican Line, the.Cnnard 
and !t^ta Star linss. 

Nm Ztahmd SMpping CcMpoey.—This company was eatealwlwd 

betwira LondoniuSd^ow ZaalMdT'^lthSivntsSSote throws when 
ataam vessMa oould ha nasd with ocmmeteial snccass ia ue long 
ratsada. At first it dspssided on chartered vessels, but gradually 
it acquhed a,fleet of fait clipper inm sailiag-abipB which.reduced 
the yoyage to go days. Theaa veseela took out a large nnteber 
of gorammant esaigraata between. 1874 and iSSa. In.i88i;Oae 
at mea ships inaitewated the fcosea meat trade from.Bew 7aaland, 
tiuwi openiag mp n busineM which has Btace grown to ooloasal 
proportions. 1i%e trade ineseaaed ao ngiidly mt it was found 
moMfibla to eondect it tw means of sailing mpa, and in Jannary 
nSss thncnptaany despatohad fira.Loadonihe«liarteted steamship 
^fintishKiiu,''of33sgtaea. This veaselaocomplitiied the vqyage 
in JO days, but it wss.found neeasewy to dimmish the passage 
to'as days out and 4a hosse. iFive atwuners were thereforq buut 
to wifil the requirements of Gm trade. The .first /Of tlues, fhe 

Giis*.tlmi^raeiveii^ti^e«ta:wtt‘^th?^m^2eiS^ 

goweranMnt lorn monthly mail service, wlti) a guaranteed timata 

.^idaaw. The managem gradually Mtounatad au the sailing vesssla 
£n>in<theflaet,andimomireotntly reptaoed/ttm oifginM lingkHWHtw 
maa:,ataaiMm srith large, moosrn. twinwtawim In adomon to 
p aws ag ec veassla Gie eompany owns, sevefal goivg hoota, 
whiA are aaMog the iorgeat afloat In tha '‘Otau'* tidble-sciew 
t'Otaei, added ta tho fleMiin agey, Gso eonmony iaitiatad n.com- 
btaationof neoipiQqating snginaa for vaiiig one hi|fli-preasnra ataam 
ondtmhlswtDinialM naaiatttsnbaequaB^.. Thahompany's ships 
sea from London, calling at ,P^mowth, TsneeiSk Cte>c ^owm 
Mohart octhe way ou^mtd aom efim sa.a* Montevideo or Rio and 

potto of Mc!»,MI|ih 4 ,aa..yw as jto An^illan ports, is eartied Mt 
iQr veidiBlajol ^ Unto StasmshlpiGonBCny,.Cf Mw Zestod 
Al ted ra fita a r. tha entaqteiaa.hlt«tataln.citiseasj 

to jfta gfiltoara tto Im 


HDMn lme ommi iti Mdstoaces 
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tlum asoo Bhil<eh(dd«n in iiie Llovd iociaited their shares, but 
the directors were not dlnilayed, and had the lo}ral support oi their 
idlow citizens. Four Ug ocean steamers were constructed Jer 
the American line and three far -ttie Un^JUsh, and large docks for 
repairs were established at Brsmerhaven. The first vopage was 


lying in harbour. At the end of the bst year both lines showed 
a 1 cm. At the end of the second year snatters improved, the 
English cattle trade especially sbow^ great progress. But the 
oontpaBy still commanded little confidenoe, tor the Darmstadt 
Bans parted with 1,000,000 thalers' worth m abates at a toss of 
7$'^. These the directmsthemselvet took over. But the American 
(jvil War now came, to deal another severe blow at the Uoyd, 
justwhen its prospects were gTowingbnghter,snd tiUi86anodividend 
greater than 2| % was paid to the sbamioldsts. After w termina¬ 
tion of the war m trade with tha United States grew enormousty, 
and the En^sh traffic also mvived fa a most nnsscpected way. 
One result was the foundation rrf livOl lines, which, however, were 
unable to maintain efiective competition, and succumbed. In 
1868 a BOW line was opened. BremecVi sta^ of commeice is 
tobacco, and the directors determined to bring their port into direct 
communication srith the tobaceo-prc^ucfag anas In rise States; 
so in that year th^ inaugurated their line to Baltimore. In the 
foBowfag year a line was etarted to Kow Orleans, another great 
c en tr e M ue tobacco and ootton trade. It was necessary to oon- 


vere ordered to run on it With the outbreak of the war of 1870 
tiie company naturally iiad arudout timet, as the French fleet 
Uoekaded the German eoasis; but its vesMls often ran the blockade 
with success. Soon after the war tim West Indian aervioe, proving 
unprafitaUe, was given up. In 1875 a new Une of eteomers to 
Bi^ and Aigentma was etarted. TUe waa aeporated into two 
distinct sendees in 1878. Is tSSo the aMnooCh of the greet 
straggle for supremacy on toe Atiantic msiM HeeU Mt, ana toe 
company began to nepaxe for the contest, and ordered tha eon- 
etraotien of toe" El M,*''toe first of Its express line of eteamen. She 
comfaenoed running fa 1881, and was quickly followed by others. 
Between 1881 and x888 an enthely sew fleet was tihned on the 
New York Ifaet In x886 toe AuBtcalias and Bait Aeiaa lines 
were founded fa aocordaaoe with a contract with the inmsrial 
government This included a monthly service to Qifaa, unto a 
braoch service to Japan, and a monthiy service to Australia, with 
a branch line to toe Samoan and Tonga IsUnds. Ftom that time 
onwards the story of the Norddeuteoier Lloyd his been one of 
inctrased prosperity. The company's fleet includes four large and 
fast steamships of about ag to 23} knots speed for its weekly eatpreei 
service to New York, whflst it has also large vessels—one,tiis"Geoige 
Washington," being of 27,000 tons-^ior in intermediate service to the 
sasMport, built by the Vulcan Company at Stettin. The company 
nmetsanv faiM from Ms headquarters at Bremen; among them ara 
those to New York—«line of expceis steamen and a line of oedfaery 
moil steamers, all caDfag at Southampton or Charbouig; to Baltt 
moie direct; to GalvestiHi direct—toere ere no flrtf><iaM poaeengws 
by tide Ifae; -to Braril; to the Bivor Plate, ooUfag at ptfaeipai porta 
OBtheway. Theta are also Ifaee of imperial man etiamsra D e W we p 
Bremen and Hamburg and eaitem Asia, and Btemaa andtAuatralia, 
Md a freight Une to asst Asia, which rans to oonnaociaa with the 
Hamburg-Ameriean line. In puisuance of tha Gcnaan policy 
■ri feeunng the feodeta to B Mun t a in traffic, the Norddenneher 
Uoyd puiooaBed the shipe and busfaeat of the Kiiisfae line and'af 
the Scottish Ortental Company, when it began aerioudy to devalap 
its Baatem trade. FeeUng fa eonunon with all latga ateamihip 
companies tha dlffloulty of providing effiefont x>etaomiri for ita 
constantly expanding fleet, and bellaviiigfa the necaasito tar seor 
expenenee fa masted shipa toelJoyd has provtoaditoeK 
with a sea-going 'trainfag-ehip. 'Such- esoeeSs' attended tifla «r- 
perlmentthataseoond VMselhatbeeaaddedandihBid«a>haasfaoe 
commended ttaeU to oertrin BrithOi staamship companies. > <■■■ 
Omsw SMmihif Compmiyj—fiba Ocean -SteiunShi^ Oonmany is 
toe successor of older stcam«>it^teiprIlMS,<mBhdY'tmdegr toe smne 


was tharafore oxperimantally fitted with new ‘inaehfa«>ry of the 
eampoand high-prmaore (70 Ih}, sarfaco-condensfag type; The 
result of the experiment was tokt her consumptaon was esdaeed 
tOiBbbut 3 or 3l D par tih.p.'per hour; and tois wananted the con- 
straotton of the " Agaanemuon,'' '< Ajax and " Achilleitt^ aU gop ft. 
long, 38 ft 6 in. broad, 08 it'A fa.'aeep, fully ifiged as buques, 
with serswe outside .their radflers. Thm.rigs win eubeaquently 
altered to toot of bar qn entmes, but the relative posjriens of toe 
screws and rudders were retafaed till they were ffispeiad of fa 
1899. In theee i ve is s l B tiie oonaumptioa was further isdaoed to 
about a| lb, whfoh oUowed margin for a reasonable cargo. The 
“ Agamemnon " aatied horn Uveraoolfa t 866; the'itfaarary being 
Mauritius, Peiuuig, Sfagapote, Ifong-Xeng' and Shantoal, and, 
with similar ealla, back to London. The cargoes in tlx»e flays 
were mainly manufactuisd mioda ontwarde ana tea homewards. 
The average ^peed was pechaps 92 knots, and toe consumption 
about 2t| tons of Wetu ooelI per day. Them and sncceodfag 
steamen ware at that date the only vernels carrying high-pressure 
steam on long voyages, and they traded regolariy coimd toe Cape, 
being the only line tout <£d ao. When the Sues Canal was ope^ 
fa X870 they changad the touto. Tha tradafrom-the United Xfag- 
dam to China has HneeatcadilT grown, andfaonaiiagtolasgecaxgoea 
ate alto prscareble hemewaida from the Far East, fa spite of the 
euooessfnlicompetttfonof indlMi«Bd>Coytantaas. In x8w aservice 
was b«mm frmn Amstetdaa and XivSipool to Java, and this is 
mafatamed about once a fortaiight, flndfag employment for about 
ten of toe smaller ships. Tha veseslo fa this txade, which is prind- 
poUy between Holland and her eastern po s s e s s io ns , fly toe Dutdh 
mig. A limited numbee of passengers were fonneriy carried be¬ 
tween England and toe East, bnt toase Ships now take oargo'only 
to and from Europe, toongh Hahommedaa nilgrban axe conveyed 
fa omsldemlfle numbers to and from Jeddah, the port for Me^. 
The ships genersUy commence loading at Glaspiw, and oceaefonally 
at other West Coast paste, Th^ usuaUy carry the greater 
part of toe cargo foam XJvetpool, the most famortant element 
being fine goods (masmfactiiied eottone, Ac.) nom Lencoehlre 
and Yerkslme. Abroad the regular aervioe has been extended 
to toe prfaeipel lepaa porta—Nagaeald, K0b8 and Yokohama, 
and, asoppottunffy arieea, addttfooal ports of call fa China and 
Koiraai kirro been added to its Itfaenry. The followfag loeal 
servfoes have theix faeadquaxten at Singapore; (x) Sfagapore to 
West Austndian perte. mdudfag Fremantie, TWs steamerb 
carry passenMrs, and btinglmgs qiuurtitles of wod and peart shell 
from Australia to ‘Sfagapore for tiansshlpinent' to toe moU-lfae 
eteafaars boand for London, (a) Sfagapore to Ddl (Sumatra). 
Thxw smafi steamers bring tobacco from Deli for transahlpmeBt 

timfa^^XfaOWH^i^'to toe^^^^oolmy'd'tbe 


abnagement'and ownership, 
fag timie, %bA extended in 1 
1833 to^ toe West Indies. 
mMerate importanen, eemi 
xSfis, and eventusUjrbeseini 
Cempaw, wfato-to iWtam 
tgoo. The mnSget* then 
on attempt ing toad; to Clfn 
title wet regwtond ns uidli 


These began in 1832 with the ooast- 
Qowing yeers to Fketmh porta, and fa 
The fastmamed tine aMafaed tome 
Mag wvsn veasrlt;'It was add fa 
toe West India A Fnctfic -Stesmship 
sin absOtbed'hy tite Ueeiand Lfae-fa 


;paw, wUto’to iWtam whs absOtbed'liy tite Ueriand Lfae-fa 
i. The snoifagets thereiqfott, seekfag' otoet' trades, dotided 
.ttenrotfag toat to Cfana, and toe company under ite prefa ttt 
wet re^twed ns mdlinited fa iSyji 'lTp to toie dato Wm- 


hoe been ofoae^idetttifled with it toroughottt tin Uetory. la tgem 
toe Ocean Company absorbed its younger Mval, the Chfaa Mtitual 
Steam Navigatom Company, with a flaet'of toltteen"veiBds of 
XO6.870 tons, and tomrify afterwards rooegMsted MseH under 
the limited Uabfllty Ante. The eompar^ most xaoiitt drwebp- 
snent is in Its eonnexiaa Wtto Anetrelia. For Its Itoeet' service 
toitoer sevend Mloooitori tlflpa fitted with xeMgeratinA apparatus 
and acoommodation for some m paseengeta each axe ptoddea. 

’ Orlmf I.Aw;-u.TM Oitait £fao of Steamefo’ b etwee n 'London 
and Aashndla toehtw toeVratlc iff toe Orient Lteoot dipper packoto, 
whkihto toe daya'Ot'oeHfag.tofaBweed teply b e t wo A i Immone^ 
Addaide. In AHtS iSfo'ft wav anfloonoed'toat *the‘Otfant 
Line would sail toe onmMiientfoBOd sfranyihlps of thVFaofflc 
Steam Navigntimi OM^pany 10 AtatnUa." That' oaamadoo 
between toe -two otgenfaatious wu' eontinned and eMngthilned 
tiU'Inasot the^iMmwM'Orimitl^tvaltoanged'to'toatotOtet- 
Padfio. In TunOof the ^Luaitanla" was deiMtdisd from 
London to Addafae, BfmMmfo'niid Sydney, vfa the Gime'af Oood 
Hope. Ctod'eaifailtt'fdlOwOSMahqmlWOmKmtojtoinforv^. In 
toe followfag yeartoe Orienti^Mciflo tlifa 04 me’'fato etostenee. It 
Wev formed by'the joint eflerta oflieeere Andeiioiti;'Andenatt A Co. 
and F. Oroen A^Cm.-wbO mmtoe tnnnageraofIfae. When -toe 
euyfee was hei^ It -Wkv tefotided to he f«m mdatidy, Iwt toe fa- 
oneee of traffie aonii demonvtrated toatifortitiltofaroaaings wodd 
beifaeodsfnl; Thie eammdmrvM* deteindnu^ fa iafse,toe‘yeas 
folkw^ timt’fa’-wrhich toe " Orient!" to> flrat ahto rpediBy bdlt 
forthocompa^fl^tia^potomenfiM weffc. SfatoxwjBtlieOifoBt 

iagfiih; fleet oflfae, 

faf 0 i[ 

oovonu 

both toe Otomt dK 


dicsted h o r se-po w er 'per hour, 

>ve been fatd to'toO'Otoeme, Wnce veOMli 
Oetgo U^mIdltiOu''to!toe ood » 


3 to 5t n of coal pfr 
of'Oa^mption would, 
oow'ifat nave eanried- 
tor sft'bMW a veyrnfsee 

Openedl^ 1870. A vttliS'v)Miil, toe "Cleater," of which toe enaot 
spMid Slid eOMuspOpii Afto'IAs type-Oi en^e Waa^efi ktUrtm, 
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rmnlijyia.tinn of TecioTocatiiig and ttubfne eni^M. It was the Orient 
liner ‘Ophir" whldi took the place of a royal yacht for the in^)erial 
tourof the Princeuid Princess of Wales in 1901. The steamers of 
the Orient line call regularly at Plymouth, Gibraltar, Marseilles, 
Maples, Port Said, Suez, Colombo, Fremantle, Adelaide, Melbourne 
and Sy^ey. 

Pacific Steam Namgaiion Company .—^This was the pi^eer of 
the steam-trade along the western coast of South America; sub¬ 
sequently its operations were extended to Europe, and hnally, in 
conjunctum wim the Orient Steam Navigation Company, it estab¬ 
lished the Orient Line to Australia from which it withdrew in 
1906, Xt obtained a charter early m liiso, and soon sent out tram 
England two steam vessels, the "Chili '' and " Peru," These were 
padiUe-boats of 710 tons and 198 ft, in length. They ran along the 
coast from Valparaiso to Panama, The early struggles of this 
company are noteworthy as showing bow difficulties, apparently 
insupeiable, may be overcome, and even turned to essential ad- 
van&ge. The great obstacle to the success of these steamers was 
the difficulty of obtaining supplies of fuel, and in the first five years 
ol its existence no less than {/x.ooo was lost, the whole capital of 
the company being but ^^94,000. But tlio difficulties were over¬ 
come, and ail that remained in the mind of the managers was a 
strong feeling of the importance of economy in coal consumption. 
Accordingly, in conjunction with the Fairfield firm of Eandolph, 
Elder & Co„ they turned their attention in this direction, 
and were sending out vessels fitted with compound engines some 
ten or a dozen years before the AtlwUc companies adopted them. 
In 1867, under pressure from the Chilean government, the company 
sought and obtained powers to extend its operations, and in the 
same year the " Pacifu:," of 1630 tons, was constructed. She left 
VMparaiso for Liverpool in May 186S, the first of the new mail 
line. .In 1870 the voyage was extended, Callao, 11,000 m, from 
Liverpool, being made the terminal port, and the sailings were 
increased from one to three a month. In 1873 a weekly service 
between liverpool and Callao was instituted, ana by 1874 there wm 
a fleet of iifty-four steamers, with an aggregate of xzo.ooo tons, in 
commission. Owing, however, to a great decrease in the South 
American trade the service was reduced to a fortnightly one. The 
opening oi the Transaudiue railway was expected to have a great 
efiect on the fortunes of shipping companies in South American 
waters and cousolidalion of interests seemed desirable. In 19x0 
the whole of tlie company's ordinary capital was purchased 
by the Royal Mail Company, and the line was thus absorbed. 
In January 1893 thi company inaugurated a monthly cargo 
scrvum to the Brazils, River Imtc and the West Coast. ‘This 
service has been extended to Glasgow. Many ports are_ served, 
ihe principal are La Pallice, La Rochello, Corunna, Canil, Vigo, 
Lisbon, St Vincent, Pernambuco, Bahia, Rio de Janeiro, Monte¬ 
video, Buenos Aires, Punta Arenas, and the ports of the western 
coast of South America, Valparaiso and Callao. 

Peninsular Oriental .—'The story of the P. & O. Comply 

may be divided into two eras—^the first reaching from its foundation 
to the opening of the Suez Canal; the second from that date to the 
present day. During almost the whole of its career the conqiany 
has acted as the agent of the British government in the convwance 
oi its mails, first to Mediterranean ports, and afterwards to Fgypt, 
India and the Far East. From time to time the government has 
made efiorts to procure some other means tor transmitting its 
moils, but on every occasion it has found it advisable to return to 
the P. & O, In 1833 Messrs Willcox & Anderson, a firm of 
London merchants, began to run steamers to the principal porta 
of the Peninsula. Th& vessels observed greater regulanW than 
the sailing-ships then enraloyed to carry the mails, and the first 
mail contract was entered; into on the xznd of August 1837. This 
was awarded to them after another company, wliich was unable to 
fulfil its obligations, had been engaged tor the work. Messrs 
Willcox & Anderson had shortly bdore, in concert with Captain 
Bourne, R.N., founded the Peninsular Com^y. This eont^t 
arranged for a monthly service between Falmouth and Vigo, 
C^rto, Lisbon ana Gibraltar. About two years later another 
step was taken. Hitherto the mails to Egypt and India had . been 
conveyed by the Peninsular Company to Gibwtar, by an admiralty 
packet from Gibraltar to Malta, by another adnuialty vessel from 
I^ta to Alexandria, and from Hgypt to Bombay one of 
the East India Company’s steamers. It was resolved to substitute 
for this unsatiafactoiy mode of conveyance a direct system oi carriage 
by one line odstekmers from London to Alexandria. ThePeninsidM 
Company again secqred the contract, whirix was put w to public 
competition, and buRt two steamers of 1600 tons for the puiposa 
this l^g a large, tonnage ior thoM days. The annual aubudy, 
was fixed at jf34,ooo, by which the government saved ^^lo.ooo of 
the amount 'formerly expended on their own inefficient means of 
transport. ‘The company then, by a charter of Incorporatioa, 
date^ December tS40, assumed tiie name by which it has ^ 
since been known—The P wi i n a ol a r ft Oriental^ Compuy. The 
charter was granted only on .the onerous oondil^n that steam 
communication with India thmdd.he eatabliahed irijhte two years, 
first steamer, the " Hindostsa." was despa t c h ed to India' 


first steamm, the " Hindpstaa,' 
Cape of Good, Hope on the afith of 
of a smaU fleet destined to ply 


. . Indian the 

1849. She was one 
'sen Calcutta, Hadrae, Osylcn, 


Aden and Suez. It was an adventurous undertaking, for the East 
India Comjwny promised no definite subridy, only a amall premium 
on a certain number of voyages. 

The obvious advantages of a direct conveyance of muls between 
Suez and Bombay by a regular sufficient service were becoming 
evident, and the P, & O. Company offered to efiect this at a great 
saving on the existing system; bat. fen: aome reason or other, 
the l^t India Company showed the neatest rductance to aUow 
the control of this route to pass out of weir bands, in which, in fact, 
it remained until 1834. Fortunately for the P. and O. (tompany 
the government decided to establish regular monthly steam com¬ 
munication between England and Ceylon, Madras and Calcutta, 
and also Rom Ceylon, eastward to Singapore and Hong-Kong. 
Only the P. & O. could at that time have contemplated under¬ 
taking such a service. In 1844 the contract was signed, and Iw it 
the company was to receive a subvention of ;^i6o,ooo. The Inman 
portion oi the service opened on the xst of January 1843, and during 
that year the extension to China was efiectra, and nhie new steamers 
were put on the stocks. The organization of the overland route 
was due to the P. & O. Company, which brought it Into rraular 
working in order to convey its passmens from Alexandria to Suez. 
It was a picturesque but uncomfortable passage by canal-boaf 
and steamer to Cairo, then by a two-wheeled omnibus for ninety 
miles across -the desert to Suez. Even the coal for the boats at 
Suez bad to be transpmted in this fashion, which was cheaper 
than sending it by sailing vessel round the Cape. The construction 
cd a railway across tho isthmus 011839 greatly si m pli fi ed the transit. 
It may be noted that the cotnpany had to establish coaling stations 
between Suez and the Far East, and also dfipdts of provisioiia, 
a business of no less magnitude than that of the ste^ service 
itself. In 185X the first mail service to Anetxalia was undeefakeo 
I by the company, and the same contract included an arrangement 
I for a fortnightly service to India and China, though a sendee 
: running once every two months via Singapore and Sydney was 
I thought sufficient for the requirements of Australia. The year 1834 
saw the aboUtion of the East India Company's service to Bombay, 
the P. & O. taking its pl^. This arrangement saved the country 
/8o,ooo per aimum. The Crimean 'War made large d eman d s on 
the company’s resources for the conveyance of tro^, and the 
Australian service was ior a time interrupted. By 1839 the com- 
T>any was in possession of all the lines of steam communicatkm 
between England and the East. In 16^ the service to Austiralia 
was increase to one sailing a month, and in 1868 the Bombay 
mail left weekly. About the same time the fourth India and Qiina 
contract was entered into, and at the end of 1869 the opening of 
the Suez Canal led to a serious crisis in the companya afiairs; 
and also, after these difficulties had been surmounted, to a cmnplete 
revolution in its methods. The opening of the canM led to a p«>> 
longed controversy with the post-office, which, with true official 
p«ver8ity, would not allow the company to use the canal for the 
conveyance of its mails. A serious faXling-ofi of the company’s 
revenue was the result, as the competition of the canal steamm 
was killing its trade. At length in 1874 a now arrangement was 
made by whiob the mails were to be carried through the canal, 
the subsidy granted to the company being at the same time rodneed. 
Under those conditions, however, it was now able to construct 
vessels capable of computing succmsfiilly with its rivals, A pro¬ 
longed dispute between Victoria and Mew South Woles for a tmg 
time prevented the Australian service from being m efficient m it 
might liBve been. Sydney insisted on tl;e Pacific route being adopted. 
In consequence of this contiovtrsy the Australian h e adqu w ters 
of the conroany were for some time fixed at Melbouiiie, and it was 
not tUl x8is that a general contract was entered into wUh the post¬ 
master-general, acting at last for all the Australian colonies as 
well as for the Imperial government. ’This stipulated tor an 
accelerated service—&e India, China and Australian mails being 
all worked from Aden in connexion with the steamer which con¬ 
veyed them Rom Brindisi. There was for kmg a service , betwesa 
Venice, Brindisi and Egypt, and a mail contract with the Italian 
government; but this came to an end in March 1900. 

The company’s first ship, the “William Fawcett," built la xSzq, 
had a gross tonnsge of 206 and 60 h.p. Down to 1831 the vessalt 
of the fleet were all constructed with paddles; after that date 
the screw took iheR place, ihough for the Moraeillse to Malta 
express service certain famous tort paddle-tteameis were soh- 
sequently constructed. A later interesting devriqpment was tlw 
abemdonment of Brindisi as a port of call ior me ocean mail steamecA 
which reverted to Marseilles, whence they nm across to Port Said 
dlrsot. The mails leaving London every Friday night are des- 
patitoed Rom ,Brindisi in specially desupued ti^-screw vessels, 
which land them at Port Said UtOe.mom'tiDan g6 houra after Ihrir 
despatch Rom London. On thiseervioethe "Osiris’' and “.Im" 
are employed, and th^ have the distittCtton of beiiig the opto vw- 
sels in the mercantile marine wUth 'Crosa the seas with tnsufa and 
passengera only. The company is undac eontract.wUh .Ow.British 
^? wiy ttorthsccnv^ yi^ rfma Rs^Jl^ ^a ^y 

Ghina.; BrimUsi to Sh a ngh a i , fort^tiy. .’Aturtrilha^wtodiri to 
Sydn^,, fortnightly. Anart Rom the inaU„safcyi9eaL'1hs,spm*l>X, 
nma iadspendent liiMt to |latta, Cokimbo and Chttutta; nlso hih 
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betwMD Bombay, CoIonAx), Singapore, Hong-Kcmg and Shanriud; 
O&d between Rong-Kong, Nagasaki, Htogo and Yokohama. There 
is likewise a direct fortnightly service of through steamers to China 
and Japan at special rates. The mails are despatched weekly 
to Bombay, going one week by direct mail steamer and the next 
by the forthightly Australian liner os for as Aden. A fast twin- 
screw vessel—'• Salsette "—^built after the Idea of the " Isis " but 
of thrice her tonnage—takes the Bombay moils from Aden on the 
weeks when there is no steamer. For ■flie Indian and Australian 
mall services a new type of steianer known as the " M ** class has 
been provided. There are already no less than ten such vessels, 
sdl twm-screws of similar design, commencing with the "Moldavia," 
bunt 1903, of 9300 tons and 14,000 i.h.p. and running up to 12,500 
tons and 15,000 i.h.p. in the " Maloja and " Medina." In 1910 a 
new service was acquired, tiie ISue Anchor fleet of Mr Wilhelm 
Lund being purchased. This gave the company eui entry into 
the South African trade, the Blue Anchor steamers calling at Cape 
Town and iSurban on their way* to Australia, and new and larger 
vessels are being provided for this branch aim of the company's 
activities. 

SHaai, Sttvitt 6* AtUem Company .—^The amalgamation of the 
business irf Messrs Shaw, Savill A Co. of l/>ndon and of the 
.^blon Shipping Company of Glasgow brought this company into 
fis p re s e n t mrm at the close of the year 1882. At that time the 
anuuganiating firms owned a large fi^ of sailing-ships, and traded 
chie^ between England and New Zealand. Soon after the 
amalgamation the company began to acquire steamships, which 
gradual^ supplanted tnelr sailing vessels. The Shaw, Savill & 
Albion Company were among the first in the frozen moat trade, 
and iheir vessels am fitted to carry large numbers of carcases. 
With this company the White Star Line of Liverpool became asso- 
dated in the year 1884, and five of Iheir ships now run in the fleet 
of toe Shaw,'Savill ft Albion Company. In June 1910 an offer 
was made by Sir John EUcrman to take over toe fleet, which 
at that time oonsmted of six twin-screw and five single-screw 
steemsUps with a total of 51,300 tons gross registei, a twelfth 
vessel being under construction. The route to New Zealaud is 
by too Cipe of Good Hope on toe outward voyage, returning by 
wipe Horn, thus going completely round the globe every voy^. 
After leaving London the steamers call at Kymonto, Teneriffe, 
Cape TownTHobart and Wellington; returning from New Zealand, 
toe ports touched are Kio (sometimes Montevideo), Teneriffe, 
Plymouth, London. The “ Arawa," which came out in 1884, made 
toe outward voyage in 38 days, and too run home in 35 days 
4 hours steaming &e; she thus made toe circuit di toe wodd in 
73 days 4 hours net time. ' 

Union Steamship Company (see Castle Lin^, —This company 
first came into existence in 185^ under toe name of toe Union 
Steam Collier Company, with a capital of ;^6o,000. At its commence¬ 
ment it possessed a fleet of five small steamers with an aggregate of 
01^ 2337 tons. But by the time those vessels were built the Cnmean 
War was betog actively eairied on, and it was thought advisable 
to employ toem for other purposes than those for which they 
were originally Intended, They ran for a time between Southamp¬ 
ton, Oonstantinople and Smyrm; but the transport service proved 
more remunerative, and they were used for toe oonveyanoe of 
troops. At the clo^e of the war toe company was registered under 
toe Limited liability Act by its present name. It was then deter¬ 
mined to run the vessels between Southampton snd Brazil with 
cargo, but this tod not prove profitable, and in 1857 a notable 
cfaimge took place in toe status of toe company, for in that year 
it to^ its place among the great ocean mail companies of Engmd. 
b that year a contract was completed with toe government for a 
monthly mml service for five years to toe Cape of Good Hope at 
on annW subsidy of ^30,000. The " Bane " was toe first steamer 
tolCave Sontoampton with toemoils on toe I5to of September. In 
185B toe subsidy was increased in order that toe company's ships 
might call at St Helena and Ascension for mails on toe homeward 
voyage. When toe first contract expired too company secured 
another for five years. A service bmween the Cape and Natal, 
ufider a temporal arrangement, was inaugurated in 186a, and a 
seven years' mail service contract with toe Natal government 
was cpncluded in 1865. In 1873 toe House of Commons refused 
to ratify a contract which toe government had entered into wito 
toe coiapany for an extended mail service; toe company, however, 
carried out its intention to extend its service to Zanzil^. But in 
October tSyfi a new mail oontrewt wito the Cape of Good Hope 
' government Vias entered into for a fortnightly service between 
Hymovrth mid Table Bay, the length of voyage not to exceed 
twenty^six daya I>orln|r the Zulu War this company rendered 
oOnsideraUe s e rWo e s to 'Gtoat Britain. In 1876 three toips were 
emrflbyed, and after Isandula toey conveyed reinforcements, the 
"Rctotia" being toe Only mall steamer to eartyfin entire regiment, 
toe.aist Highlnndera It was on this coihpanya'Ka" Danube "that 
the,prince impetid saflM, whfltit the old «.a “GennaA" took out, 
the citipresa Eugfinie WM'ehe went to visit toe COene of his deatii. 
TkC dtriet'ieivtefr wito tiMi.Cape/Natal and ZanxiVar was in i88t 
toscontinnlU, and in Pdbruatytn toiatyfeHr oparatii)tis were extended 
totoeOOfttttnnt, a MrviOCtoDto Haaewg w 4 s cotfiniciihed, running 
wa ij r t w nu tyO i glit dsya,'wbteftior a'time'proved h^hly suceessfiK 


A branch service to Antwerp, begun in 1882, was discontinued for 
a time, but subsequently resumed. At toe time of the Fanjdeh 
scare in 1885, when hostilities were threatening with Russia, two 
of this company's steamships, toe “ Moor " and the “ Mexican ''were 
selected to act as armed cruisers for toe defence of South Africa. 
The former wu toe only merchant vessel on which the pennant 
was actually hoisted. In 1889 toe company's continentid traffic 
increased so that it not only resumed too despatch of through- 
steamers from Hamburg, but - made calls at Rotterdam. T^ 
service aft^wards became fortnightly, calls betog made at Rotter, 
dam, Antwerp and Hamburg. New contracts with -toe colonial 
governments were made in 1868, and in the same year Southampton 
took the place of Plymouth as toe outward mail port, whib in 
t889 toe homeward mails were landed at ^uthampton in placvof 
Plymouth. In 1889, by toe construction of toe “ Soot," toe company 
acquired a much laiger vessel than any toey had hitherto employed; 
in 1895 Messrs Harland ft Wolfi successfully accomplished the 
task of lengthening this ship by cutting her in two amidstops and 
adding 54 it. to her length and 1000 tons to her tonnage. She 
subsequently was altered to adapt her for public yachting purposes 
and transferred to the German flag under toe name of “ Oceana." 
In 1893 toe company entered upon its new policy of building a 
large number of practically sister ships for its intermediate trade. 
All were built ^ Messrs Harland & Wolff, and fitted with twin- 
Bcrews. The series included ten vessels, commencing wito the " Gaul" 
of 4745 tons, and ending with toe “ Galician " of 6757 tons launched 
in 1900. Meanwbilofrom toe sameyord toe mail steamers “ Norman," 
“ Briton " and “ Saxon " were added to the fleet. The last-named, 
which came out in 1899, is a -vessel of 12,385 tons, with a length of 
570 ft. By a resolution^passed at a meeting of shareholders held on 
the 13th of February igoo. this company was amalgamated with toe 
Castle Line (see below). At its absorption its fleet consisted of 
twenty-three vessels, of which nine were over 6000 tons. 

Unton-Castle Line .—^This company was formed by the amalga¬ 
mation of the Union and Castle lines. Previously, though practi¬ 
cally all too vessels made their final departure from Southampton, 
the Union Line only made its headquarters at that port, toe 
Castle liners coming round from London. After amalgamation, 
the mail steamers—to which cargo is not of so much importance 
—did not come to the Thames at all, the increase in their size 
and the neglect of the improvement of the river and of the docks 
by toe authorities making it undesirable that they should do so. 
The cargo (intermediate) liners, on the other hand, all load in 
London, and many of them, before their final departure from the 
Thames, -visit Hamburg, Antwerp and Rotterdam, for toe purpose 
of picking up cargo. On these North Sea trips passengers are 
carried, and facilities are given for their accommodation on board 
during the calls at the various ports. The new company oarriee 
out toe contracts of its two constituents and thus despatches every 
Saturday a mail steamer from Southampton via Madeira to the 
Cape and Natal. An hour or so before the sailing of the mail 
boat an intermediate steamer departs from toe same port. Her 
places of call are Teneriffe or Las Palmas for certain, and possibly 
also Ascension and St Helena. These vessels serve toe east coast 
ports of Algoa Bay and East London as well as Nati. Some of 
them also go to Belagoa Bay, to Beira on toe mainland, and to 
the island of Mauritius. In 1910 a further extension was made, 
a monthly service being instituted to East Africa through the 
Ganal. Besides toe two weekly vessels, however, there are 
despatches of extra mid-weeldy intermediate steamers, and 
these extra sailings have recently tended to become more fre¬ 
quent. The company's attention has for some time been directed 
to toe trade between toe United StatM and South Africa, and 
-within two years after amalgamation eight new steamships were 
constructed with a view to toe development of the trade between 
Cape ports and New York. Nor did the union of toe two -co*n- 
panlea stop the improvement of the general fleet The io,ooo-ton 
twln-ecrew mail steamers "Kmfauns Castie" and "Kildonan 
Castie" were delivered to tote Castle Company ftom the Fairfield 
yard prior to the amalgamation. Messrs Harland ft Wolff 
had toe "Saxon," 2000 tons larger than these ships, well in hand 
at the time. Bnt the " Walmer Castle,” a larger and still later 
addition to toe fleet, embodied as far as possible the practice which 
from experience commended itself to both toeold companies. Subse¬ 
quent additions to the mail fleet have been toe sisters “ Armadale 
Castle" and "Kenilworth Castie," foUowedln fpto by toe "Edinburgh 
Castle" and the “Balmoral Castle" of 13,300' tons each. Prttvision is 
now made for toe Carriage of the m^s exclusively in twin-screw 
vessels; Meanwhile the intermediate fleet bos received Several 
vessels Of large dimensions and' of comfortable accommodation, 
though of sp^ inferior of conrse to the mall steamers. The 
company proved its capacity m“tJ»* South Afiioan War, when it 
carried vast bodies of notary arid dvilian passengers' W its regnbir 
steamers at a time when many of its vessels were charmed by the 
gevOmment ns troopers and ittkeSKlps. Ip'aplte'bf 'the strain put 
on' toe resources of the ,oo8ititiny the heavy titiric mtailed 
thC'Sonto Alriw War,' hOHi on -ttSs Vessels' empk^^ te thw 
regniar service and on "those espedaliy tskOn dp for govenuhefit 
transport duty. It was fOnfid poMble ahrady to discard t#d"hf 
th^'i^er'vesaids. " ' -' 
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mu. Star Though pertiaps chieBy known In the New agreed upon, but the act^ plus a pwoontage tor buUdMS 

York trade the White StM flag was flrst hoisted in the middle of profit was charged. T^e first Oceanic, monear staao^p 
Ust CMtuiy over a fleet of clippers which saUed to AustraUa. fine, was launched ot the ayth of A^st 1870 and ^New 
In 1867 Mrl^maa Henry Ismay took it over, and two years later York on the and of Jtooh 1871, &r advmt opraed a. n^ «a 
the gr^t revolution in the constitution of the company took place, in Atlantic travel. Slw inta^ucrf the wdslup saloon, wMoh m- 
It wa^ f869 that Mr Ismay formed the Oceanic Stram Navigation tended the whole width of the ship, thus giving mmeased light 
Company to rtm a line of steamers between Liverp^ and New and improved ventiUtion, md reducing to a ronimum the 
■^IL Immediately on its formation the company entered into of the ves^s motiom The arrangement thus introduced is 

xutJk. i.uuUOUmi.wgjt yu an Mwisnraifaollnr arlnnfnrl in thft ROnfl^niCtiail Ol Dcean lillfieSj 


^t ^ ^mte star ships were peculiar. No definite price was | In 1877 file “ Britannic '“^reduced the passage to 7 days 10 hours and 
• Fleets of Various Important Steamship Companies in iSpr, r^oi and jgso^ 


■B . 

No. of No. of 



^ TonnnE*=< VtsseTs. Vewet^ 

2 


Intomational Mercantile Marine 
Co.— 

Wliite Star Line .... 

Leyl^d Line®. 

American Line and Red ' Star 

Ltae. 

Atlantic Transport Co. . . 

Dominion and British & North 
Atlantic Co. . ■ 

Vessels owned jointly with 
Shaw, Savill & Albion . . 

National S.S. Co. 

Training Ship. 

Harabnrg-American Line . . 

Norddentscher Lloyd 

P.&O. Company. 

British India S.N. Co . . • 

Royal MaU S.P. Co. . . . • 

Pacific Steam Navigation Co. . 
Alfred Holt & Co.—Ocean S.S. 

Co.., ■ 

China Mutual Steam Naviga¬ 
tion Co. 

Fttmeas, Witihy & Co. . . . 

Elder, Dempster & Co.*. . • 

Union-Castle Co.“ . . . . 

I Messageriea Maritimes . . . 

Nippcffi Ynsen Kaisha . . 

Elkman Lines . . . i • 

Lamport & Holt. 

Nav. Gen. Italiana* .... 
Hansa line . . . . • • 

Compagnie Gtetrale Trans- 


Hanrison tine of Liverpool. . 

Anstrian Lloyd. 

Canard line. 

Clan Line. 

Canadian Pacific Railway . . 

Hamburg South American Line 
Wilson Line . . . . • • 

Kosihos lin*. 

Allan line. 


Maciay & Madntyre 
Ctnti'geurs Riunis 
Booth line . . . • 

.Hdland-Amcrican line. 
Prince line .... 
Bucknall line . • • 

Anchor line • 

WtstoUIine ... . . 

.VolgnttW . 

Johnston .Ljns otUveipoc 


372,045 British 
253,803 British 

164,213 Mixed 
107.650 British 

86,655 British 

51,053 British 
1(1,005 British 
t,8i4 British 


German 

German 

British 

Briti-sh 

British 

British 




tish 
British 
Italian 
German 

French , 

British 

Austrian 

British 

British I 

British j 

German < 

British 

German 

British 

Irtish 

British < 

French * 

British 

Dutch 

British 

British 

British 

British 

Russiaa 

British 


10 25 212,403 17 

55 242,781 23 

25 167,105 — 

17 ** 3.593 3 * 

*3 *05.430 *9 


*.053.2(8 

979,217 

75*.037 

458.037 

423,063 

377.897 


340,537 

33*.533 


85 

7.3 

* 83,*34 78 

381,412 44 

* 74 , 95 * *06 

*47.89* 5.3 


* 45.353 82 

317,085 43 

19 316,414 66 

30 309,331 19 

31 302,463 49 

22 198,3*0 65 

33 * 97(703 49 

34 *90.»78 87 

*5 *77.704 38 

36 *60,570 .38 

*7 *55.440 SO 

38 *44.500 45 
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*3 59 
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*7 48 

*2 
3 * 

*2 89 

— 29 

*9 36 

•29 38 

*4 5 * 
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7 * 4.375 
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*5 3*.963 

*06,346 
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36,938 
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*3.951 
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'* tJiMi line asa 'tiie Castto Iteo. fa * 80 * the ^i^ »3'»h»iM» 55^76 tons, an^ fbe ^tle li»o i» 

9SV984''fahB.’ ' '*®o**i«ly known'tgfae Fiorio-Rnbattino line. ,, ,„j 
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30 minn-tea, excdlmf; t)y three hours the beat previous Atlantic 
pasaaice. After year 18W the company ceased to build suigle- 
screw steamers, idl later vessels having been constructed on the twin- 
screw system, of which the superiority had been clearly demon¬ 
strated, About this time also the owners of the line became 
responsible for an important advance in steamship construction 
which was afterwards imitated by merchant ships of all the groat 
maritune powers. The " Teutonic " and “ Majestii'," introduce in 
1889 and 1890, were the first merchant ships constructed with a view 
to their use as possible auxiliaries to the Royal Navy. The former 
was present, armed with eight quick-firing guns, at the naval in¬ 
spection by the Gorman emperor in 1889. With thv- launch of the 
second “ Oceanic " in January 1899 the company's record was still 
further enhanced. The White Star Line was trom 1877 regularly 
employed under contract with the British government to cany the 
American mails from Liverpool am Quobnslown to New York. 
Besides this weekly mail and passenger service, a fleet of twin- 
screw cargo vessels maintained a subsidiary service between Liver¬ 
pool and New York. These vessels were especially designed ior 
the conveyance of cattle and horses. After 1883 i.everal stoamships 
of tte line were employed in the Shaw, SaviU & Albion service 
between London and Now Zealand. Three of the compan y's 
ships ran in the Un of the Occidental & Oriental t'umpa.iy 
between San Francisco and Yokohama and Hong-Kong. The 
company inaugurated a service to Australia from liverpooll.. 1899. 
Five ships ran in it (calling at Cape Town) to Albany. Adelaide, 
Melbourne and Sydney. The ports visited by their vessels in 
New Zealand will be iound detailed under Shaw, Savill & Albion 
Company. In 1902 the absorption of the White Star fleet and 
management in the Morgan shipping combine was arrangecl. 
Since that time several alterations have taken place. The mail 
steamers of the line leit Uiverpool for Southampton in June 1907 
and now call at Cherbourg on their way to and from New York. 
Two services are still maintained betweu: Liverpool and New York— 
one the old cargo service, and the othei a wrejtJy despatch of large 
passenger and cargo vessels. In addition to these there are two other 
Atlantic services from Liverpool—one to Boston and the other 
maintained in conjunction with the Dominion Line to Canadian 
ports. There is also a line of White Star stearaeis between New 
York and the Mediterranean. Several important vessels from 
other limbs of the combine have been brought under the White 
Star flag, whilst the company has also practically absorbed the old 
Aberdeen line. 

Wilson Line .—Thomas Wilson, Sons & Co. is at the present 
time the largest private ship-owning company in the world. This 
line traces its origin as far back as 1835. It was founded by 
Mr Thomas Wilson in conjunction with Messrs Hudson and Becking- 
ton, and on the retirement of the two last-named gentlemen it 
acquired its present title. Early in the 'fortieB the firm was running 
three steamships to Gothenburg, and was engaged largely in the 
iron trade, importing large quantities of Swedish and Russian 
iron, and runnum a regular line of sailing boats to Swedish ports. 
It also despatched a regular service to Dunkirk. Steamships 
gradually superseded the sailing vessels, and new steamers year 
by year were [flaced on the Scandinavian service. About this 
time the firm secured the mail contract between England and 
Sweden, which it still holds. After the Crimean War it started 
the St Petersburg, Stet^ and Riga trade. During the Franco- 
German War the trade to Stettin had to be suspended; and as a 
set-off the service to Trieste was inaugurated, which has developed 
into an ind^ndent Adriatic and Sicilian service. The Norwegian 
trade was then improved by the despatch of steamships to Bergen, 
Stavanger and Trondhjem, and subsequently a service of large 
steamers began running to Constantinople and the Black Sea. 
After the opening the Suez Canal the trade to India, whidi has 
since assumed such considerable proportions, was inaugurated. 
In 1875 the film launched out into a more hardy ent^rise, by 
commencing to run steamors to America. Its vessels in 1902 ran 
to New York regularly from Hull and the T^e ports. The original 
Calcutta trade was discontinued when the New York line was 
started, hut in 1883 a service was establiriied between Hull and 
Bombay. In 1891 the firm became a private Umited company 
and in 1894 hxik over £he coasting trade between Hull and New¬ 
castle. The company employs a number of large and swift ships 
ih thh'^Norwegian passenger traffic, which in the summer season 
now reaches very considerable proportions. It has frequent ser¬ 
vices of pMsenger and cargo vessels to the ports of northern Europe, 
carrying passengers in the season as far north as the Ninth Cape. 
Of course the winter season necessitates oonsiderable variation of 
summer services to Baltic ports. In 1903 the fleet of the old- 
established Hull firm of Messrs Bailey A Leetbam was absorbed, 
and In 190S that of the North-^sttm Railway Company. 
There are also steamers leaving Grimsby, Manchester and Liverpool 
regularly for ScandinAvian and Baltic ports; weekly services to 
Gfieiit, Liverpool and' Kewcastle; and services to Mediterranean 
and Hfawfic Smi ports. Besides the New York line there ate ocean 
servieee -10, BectotL to liWw Orleans idid the river Hate. There 
is tdto a Weeldv to jlnd from London and Boston In con¬ 

junction with tna'Fnmes8:I.eyland Line. 

Conelneiomer-TbB scope of this articto will not allow of any do- 
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tailed reierence to many oi tlic important foreign lines which in 
a complete history shouM be mentioned. The Hausa Comity 
oi Bremen; the Cbwg nrs Riuuisof Havre; the HoUand-American 
Line, which has of recent years added to the fleet severtd fine twin- 
screw liners, built at the Belfast yard; the Compafiia Transatlantica 
of Barcelona, which performed so great a feat in the transport of 
troops from Barcelona to Cuba in the latter days of Spain's dominion 
over that island; the Pacific Mail Company of the United States ; 
and many others might be noticed. A whole article might be de¬ 
voted to the work oi the lines on the North American inland waters, 
while there are several other English companies which might well 
claim attention, both from the magnitude oi their operations and 
tue extent to which they have developed types of wips suitable 
fo. the peculiarities of the trades in which their vessels are engaged. 
The Clan Line, for example, has largely adopted the turret- 
decked ship, which is the design of Messrs W. Doxford A Co. of 
Sunderland. This type of ship is intended to cany large cargoes 
on a small registered tonnage and a light draught, without paying 
for it by a sacrifice of weatherly qualities. 'The same o^ect is 
aimed at by the design of the trunk steamers built by Messrs Bopner 
of Stockton. The laherwood system of ..onstruction aud the 
cantilever type of caigo steamer are other devices for attaining 
the same object. Then there are the tank steamers constructed 
for the carriage of oil in bulk. Many of these ships are adapted 
not only for the carriage of oil, but also for its consumption in their 
furnaces in place of co^. We have already referred to some of the 
vessels fitted with relrigerating apparatus for the carriage of dead 
meat, and to the cargo steamers of the Atlantic companies, which 
are supplied with conveniences for carrying valuable racehor-ses 
and cattle. The experience of many years has enabled the owners 
of some of these lines to exhibit a wonderfully low record of loss, 
the percentage of deaths at sea to numbers carried being small 
beyond the dreams of, say, the 'seventies. A tenth of l % over a 
somewhat extended period is not an unprecedented average. 

The table shows something of the recent growths of companies, 
and at the same time records some of the amalgamations which 
have been so frequent. It should be explained that the tabic does 
not pretend lo be exliaustive. The fleets embraced in it are not 
necessarily all those whose tonnage reaches above the lower limit 
shown. There are now a numb» of lines whose total exceeds 
1.0,000 tons which are not shown In the list. Amongst them niay 
be cited the Hamburg-Pacific Line, the German line to Australia, the 
Union Company of New Zealand—which contains many small vessels, 
the Forende Company of Copenhagen and the Anp;lo-Ainerioau Oil 
Company. The table shows how whilst the principal lines are 
largely increasing their fleets, one or two companies are ialUng back 
in their gross amount of tonnage. The figures, moreover, are sub¬ 
ject to certain reservations. The count was not necessarily taken 
by the various companies at the same period of each year. Some 
of the figures given may include numbers and tonnages of tugs 
and tenders, while others may exclude them. Again, some of the 
companies may hi. returned in their fleets the vessels whidi they 
had under construction, whilst others may not have counted them. 
But none of these considerations can much affect the general 
sfenificanee of the figures shown. The growth in the average 
size of individual ships is as marked as that of the aggregate tonnage 
of the companies. 

Authobities.—T he following books throw much light on the 
history of the leading steamship lines: History of Merchant Shipping, 
by W. S. Li dsay (London, Swpson Low & Co.); La Navig. comm, 
au XIX, siicle (Pms, 1901); A. J. Maginnis, The Aflaniic Ferry 
(3rd cd., L ndon, WMttaker & Co.); E. R. Jones, The Shipping 
World Year-Book ; Lloyd’s Register of British and Foreign Skipping 
(published annually). Also see a comprehenrive article on this 
subject in the Quarterly Review for January 1900. Perhane the 
fullest information is, as a rule, to be obtain^ from the hanabooks 
issued by the companies themadves. (B. W. G.) 

STEABIO ACID, n-Octodecylic acid an 

organic acid found as its glycende steaiin, mixed .with palmitin 
and olein, in most, tallows (hence its name, from Gr. ariap, 
tallow). The so-called " stearin ” of candles is a mixture of 
stearic Mid palmitic acids (see Candle). 

STEATOPYGIA (Gr. wriap, fat, rump), an unusual 
accumulation of fat in and around the Wtocks. The deposit 
of fat is not confined to the gluteal r^ons, but extends to the 
outside and front of the thighs, forming a thick layer rra^ng 
sometimes to the knee. This curio s development constitutes 
a racial characteristic of the Bushmffl (?.o.). It is specially a 
feature of the women, but it oi^s tii'a less denee ih th^ ipales. 
It is also common amoig tihe HottMitots, and has ^n noted 
among the pygmies of Cmtral Africa. In women it»regarded 
among them aS a b«u^! it begins in infancy apd 'ls fliBy 
developed on the first Djregnancy;. It is often SQpoirjpaiiied by 
the peculiar formation known as the Hottent«;-f^OB,” 
trophy of the nymphae (Tablier). No satisfactory expbmation 
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of these malfonnfttions has been offered. Steatopyg^ would 
seem to have been a chwaoteristic of a race which once extended 
from the Gulf of Aden to the of Good Hope, of which stock 
Bushmen and pygmies are remnants. The discovery in the 
caves of the south of France of figures in ivory presenting a 
remarkable development of the thighs, and even the pecuUar 
prolongation of the nymphae, has been us^ to support the 
theory that a steatopygous race once existed in Europe. What 
seems certain is that steatopygia in both SMes was fairly wide¬ 
spread among the early races of man. While the Bushmen and 
Hotlentots afiord the most noticeable examples of its develop¬ 
ment, it is by no means rare in other parts of Africa, and occurs 
even more frequently among Bastaards of the male sex than 
among Hottentot women. 

STEDMAH, EDHUBD CLARBSCE (1833-1908), American 
poet and critic, was bom at Hartford, Connecticut, on the 8th 
of October 1833. He studied two years at Yale; became a 
joumeJist in New York, especially on the staffs of the Tribune 
and World, which latter paper he served as field correspondent 
during the first years of the Civil War; and was a banker in 
Wall Street from r^ to 1899. His first book, Poms, Lyrical 
and Idyllic, appeared in x86o, followed by successive volumes of 
similar character, and collected editions of lus verse in 1873, 
1884 and 1897. His longer poems are Mice of Monmouth : an 
Idyl of the Great War (1864); The Blameless Prince (1869), an 
allegory of good deeds, supposed to have been remotely suggested 
by the life of Prince Albert; and an elaborate ccfnmemoratiTe 
ode on Hawthorne, read before the Harvard Phi Beta Kappa 
Society in 1877. An idyllic atmosphere is the prevalent character¬ 
istic of his longer pieces, while the lyric ^e is never absent 
from his songs, telMs anid poems of i^ection or bnqr. As an 
editor he put forth a volume of Cameos from Landor (with T. B. 
Aldrich, 1874); a large library of (selections from) American 
Literature (with Ellen M. Hutdiinson, ii vols., 1888-1890); a 
Victorian Anthology (1895); and an American Anthology, 1787- 
iSpp (1900); the two last-named volumes being ancUl^ to a 
detailed and comprehensive critical study in prose of the whole 
body of English poetry from 1837, and of American poetry of the 
19th century. This study appeared in separate chapters in 
Scribner*s Monthly or the Century Magatine, and was reissued, 
with enlargerttents, in the volumes entitled Victorian Poets(xSjs; 
continued to the Jubilee year in the edition of 1887) and Poets 
of America (1885), the two works foping the most s^rmmcfrical 
body of literary citidsm yet published in the United States. 
Their I'alue is increased by the treatise on The Nature and 
Elements of Poetry (Boston, i89a)y<iripnally delivered in the 
form of lectures at Johns Hopldna University—a work of 
great critical insight as well as technical knowledge.- He 
died in New York on the i8th of January 1908, after alloying 
for fifty years the highest reputation in the literary life of 
America. 

STEEl, PWBA ARRIB (1847- ). English writer, was 

bom on the and of April 1^7, the daughter of George Webster. 
In 1867 tr^ed an Indian dvlTtah, and for the neirt twenty- 
two years lived in India, chiefly in the Punjab, with which most 
of htar ^ote are connected; her interest in the educa^n of 
women, as an inspectress of schools, gave her a special ms^t 
into nat^ life and Character. Jome of her best work is con¬ 
tained m two collf cdons of short stories; From the Fine Rivers 
(1803) arid Tides pom the Piinfdb (1894); while her most 
amMtioiis eSoft whs her nOtrel, On the fate of the Waters (1896), 
describing iiicidahtB of the Indian Mutmy. She also wrote 
a popufar Wstory of Irldia. Later works are In the Permanent 
1^.(1897), Voiees in the Night ii^), The Nosts of Ae Lord 
(1900), In fits' GueadimuMp 0/ Goi (1903). ^ Sovereign Remedy 
(rgody' " 'I ‘ . .' 

' STEEL COSSniUOTlOH. The use of steel construction m 
the' erection of ‘laige bmldings is the aatoral consequence of 
the ObndifWiis tehosed upon’ Owners of property lyaig within 
setttehs bf large’cities, Wid the result of the introduction Of new 
matetl^ hiid dei^s. Apart from the aesthetic consideeations 
to irWeh lias 'beai due die idosrstrection of ’pres, ■ towp) 


domes, high roofs, &c., the form and height of buddings have 
always been largely controlled by a practical considCratioii of 
their value for personal use or rmtaf. The wst of buildm|s 
of tbe same class and finish is in direct proportion to their mbic 
contents, and each cubic foot constnmted is conunercially 
unprofitable which does not do its part in paying interest on 
the capital invested. Until the latter half of 'tte 19th century, 
tliese considerations practically limited tbe height of buildings 
on city streets to five or six storeys. The manufiteture of the 
wrought-iron “ I ” beam in 1855 made cheaper fire-proof con¬ 
struction possible, and, with the introduction of passenger lifts 
(see Elevators; Lifts or Hoists) about ten years later, led 
to the erection of buildings to be used as bot^, fiats, ofifices, 
factories, and for other commercial purposes, containing 
many more storeys than had formerly been found profitable. 
The practical limit of hei^t was reached when the sectional 
area of the masomy of the piers of the exterior wads in the lower 
storey bad to be made so great, in order to support safely the 
wei^t of the dead load of the w!^ and floors and tbe accidental 
load imposed upon the latter in use, as to affect seriously ^e 
value of the lower storeys on account of the loss of light and 
floor space. This limit was found to be about ten storqrs. 
Various devices were successively made to reduce the si*c of the 
exterior piers. In 1881 the walls of a very iMge courtyanl'were 
constructed 1^ buildup a btaoed cage of iron and filling the 
panels with masonry, a system of construction which had been 
used in the early part of tiie century for a tall shotetower erected 
in the city of New York. Subsequently several buildings were 
erected in which the entire wei^t of the floors md roofs was 
carried by a system of metal cohimns placed against the inner 
surface of the exterior walls. The walls thus supported no 
load but their own weight, and wrete tied to ^ inner cage formed 
ly the wtdl cohimns, interior columns, pjirders, and floors by 
anchors arranged to provide for the shrmkage of masonry in 
drying out which always occurs to a greater or less extent. By 
the use of this form of collection buMiigs were carried to 
the Iteight of ei^teen or nmeteen storeys. 

irem or steel as a substitute for wcxid for oons^ctive puiposre 
was long thought to be fire-proof or fire-reristing because it is 
incom Wtibk, and for tl^ reasem it has not only Tq;>laoed wood 
m many features of building construction but u also used ^ a 
substitute for masomy. Ea time, howevm, it was realized 
that iron by itself is not fire-pirof, but requires to be {uotected 
by means of ’fireH:esisting emverk^; but as soon as satisfactory 
forms of these were invented Aeir development progressed hand 
in hand with that of iron and steel forms and combinations. 

Bufldings in ateel are either of “ skeleton ” or “ cage ” con¬ 
struction. These terms may be defined as follows: In “ skeleton ” 
cemstruction the columns and girders are built without proper 
or adequate inter-connexion anq would not be aUe to cany the 
recpiirra woighte without the support afiorded by the walls; 
or, as in more recent construction, the walls are ^-supwirting 
and the ether, portions of the building are carried on by the 
skeleton steelwo^ Cage ” constnictiem consists of a com¬ 
plete and well-eoimected framework of iron car steel capalUe 
of carrying not only the floors but the walls, roof, and ev^ 
other part of the buildi^ and efifiinently cxmstmidted wito 
wind biacmg to secure, its smdependent s^ety under all condi¬ 
tions of badmg and exposure, all loads being fransmitted to toe 
ground thnm^ columns tjt pedeterroined points. In America 
under tJus system toe walls can be kplt mdependently from any 
level (see fig. 4),^ Iwt in Engjland the requiremonts of the buHdu^ 
acts as to ^ thickness of walls preve^ the general use of this 
form of construction. . ..... 

Skeleton construction is defined by toe Qaeago, buudng 
ordinance as foflows:— 

" The term * slwloton constructioa' shall apply to 
wherein all external and internal loads and stSns are t^snutted 
from the top, <A the building to the foundations by a skeletoii or 
framework 3 f In such metal framework the beams wd 

girders SMslI be riveted to each ottier at their 'tespMtive jjmotwn 

pointa, " If pttUara iiMuJeirf rolled iroo or steal aw their dmejwt 

parts.nball be riy^ed to each other and toe, peams and gfrdets 
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TCBtiog them ehdl heve riveted or bolted connezionB to imite 
them viith the pUlai, li cast-iron plUais are used, each successive 
piUai shall be bolted to the one below it bjr at least four bolts not 
tess than three-fourths of an inch in diameter, and the beams and 
Kirders shall be bolted to the pillars. At each line of floor- or roof- 
beams, lateral connexion b^een the ends of the beams and 
girders shall be made by passing wrought-iron or steel straps across 
or through the cast-iron column, in sudh a manner as to rigidly 
connect the beams and girders with each other on the direction of 
thdh' lenrth. These straps shall be made of wrought-iron or sted, 
and shall be riveted or bcdted to the flanges or to the webs of the 
beams or didets. 

If buUdings are made fire-proof entirely, and have skeleton 
constmction so designed that their enclosing walls do not carry 
the weight of the floors or roof, then their r^ls shall be not less 
than twve inchee in thickness; and provided, also, t^t such 
walls shall be thoronghly anchor^ to the iron skeleton, and pro¬ 
vided, also, that, whe&er the wdght ol tnch walls rests upon beams 
or mllars, such beams or pillars most be made strong enough in 
each storey to carry the weight of wall resting upon them without 
reliance nixm the waQa below them. AU partitions must be of 
incombnsnble material." 

With the introduction of cheap structural sted, steel cage 
ninstniction came rapidly into use. The dimensions of the 
ejrterior piers ceased to control the height of Ae 
buQdmg, which was limited alone by the possibihly 
(Inn. securing adequate foundations, and by a considera¬ 

tion of the amount of floor space vtiiich could be 
devoted without too gnat loss to a system of passenger lifts 
of su^ent capadty to afford speedy access to im parts of the 
btiilding. The advantages that led to the very rapid btro- 
duction of this system were not only the power of peatly nducing 
the size of the piieis, but the enormous bcilily afforded for quick 
construction, the small amount of materials rebtively used 
and the proportionately small load upon the foundations, and 
the foct that as the walls an supported at each ttorey directly 
from the cage, the masonry can be begun at any storey mdepen- 
den% of the masonry below it. It is h disadvantage of the system 
that defects of proportion, material, or workmanship, which 
would be of less moment m an old-fashioned construction, may 
become an element of danger b buildmg with the steel cage, 
while the possibility of securing a permanent protection of aU 
ports of the cage from corrosion is a most serious oonsideration. 
The safety of the structure depends upon the preservation of the 
absolute bt^ty of thh ca^. It must not only be strong 
enou^ to sustab aU possible vertical loads, but it must be 
sufficiently rigid to restrt without deformation or weticenbg 
all lateral disturbing forces, the prbdpal of which are the pres¬ 
sure of Wbd, the possible sway of movmg crowds or movmg 
machineiy, and the 'tibration of thfl earth from the passa([e (rf 
t'^ed vans and trolls, and slight earthqualces whidiat times 
visit almost all localities. In tuildings wide b proportion to 
theit heij^t it Is the ordinary practice to make the floors suf¬ 
ficiently rigid to transfer the bteral stntbs to the walls, and to 
brace &e wall framings to resist them. In butldbgs of small 
width b proportion to their height this method of securinjg 
rigidity is generally found to be madequato, and the frame is 
also braced at 'rig^t angles to the outer Wslls to take up the 
stnibs direct^, in each case all strabs arh carefully computed. 
The bracing is accomplished by the introduction at the an^es 
Of the columns and girders or beams of g'lsset plates or Imee 
braces, or by diagonal straps or rods prepay attmhed by rivet 
or pb conneidons. AO protioas of the frame are united by hot 
rivets bf mild stedl of wrodght iitm, cate bebg taken that the 
sum of ^e sectional areas cff nvets affords b eadh case a 
sufficient amount of metal for tiie safe transfer of the stresses. 
The greatest core should be taken to see that all rivet hoks 
are accurate^,punched, and if necessaiy that they are rhymed 
so that each rivet will bwe its fall value. 

For tile proper and successful erection of the frame much 
. depends umn an' aerate alignment of the column bases. 
Timshoi^d be properly fested^as to position and level. The 
bases'are either grouted with cement, or bolted to the founda- 
tione, but vdiere cast oobmn basestfest on masomy piers or 
fpotii^ iqy considerefole grouting is not admssble. The only j 
grouting thaf should be periidtted in tall buildings would be b | 


levellmg up the tops of the concrete footings to receive the 
masonry courses, or in a very thm byer between the column 
pedestal and the masomy be^ The cap stones should always 
be brought to the most accurate bed possible, with grouting 
used as a thm cement and not as a backer. Acburau redressing 
of the cap stones after settbg is much to be prefened. 

All riveting and punching of the steel members is done at the 
shop, whesre ^o ttey receive the usual coat d oil or pabt This 
leaves the usemblmg and field rivetbg to be done on the ground, 
together with the adjustment of the lateral or wmd-bracmg, the 
plying of tie rods and the field pamtbg. * 

AftCT erection the steelwork should receive cme or two coats 
of pamt; two coats are to be recommended, b which case 
they should be of different colours. Red lead 
is best for the primmg coat and oxide p^t for the ^ *‘’**” 
finislmg coat. In German specifications it is canwiaa. 
required that the steelwork should first receive a 
coat of boiled Imseed ml, b oida that the red lead coating 
should be more coherent with the steel. 

Steelwmk that has to come b contact with brickwork or 
concrete should not be pabted, but should receive a wash of 
cement as the brickwork or concrete-work proceeds. The 
steelwork vdiich is exposed to the weather should be painted 
about every three years, but when it is under cover an mterval 
of five yean may elapse. 

To secure pabting of permanent value a clean scaleless and 
rustless surface is first necessary. Steel plates and shapes, 
when delivered from be rolls wmch form toem to the rxxiling 
beds, are largely covered with scales, which, adhering only 
partially to the surface, offer the btervenme o^s or joints as 
yuberable pomts for rust. After bebg rolled, structural steel 
is stored or handled out of doors for a varying period both at the 
mill and then again at tiie shop before the buildbg is started. 
This period of open-air exposure allows the pr'^cess rf rust to 
Start under the scales. If the rust so covered up has not begun 
to pit the iron the dianoes are that it will do no hann; but, if it 
is already well developed and of some thickness, it will have 
enough oxidizing agents b its pores to develop more oxide, and 
to swell up and crack the pabt. The first requirement, thertiore. 
for efficient painting is the careful renwval of all mill-^scale, rust, 
grease, or foreign substance, before even the priming cpat is 
applied. It is agmd that the fihst step b the peservation 
of metal-woik against deterioration or corrosion is the obtaining 
of absolute cleanness ci metal before the application of pabt 
or ml. 

The follosring are the requirements of the New York building 
bw b regard to the protection of iron or steelwork agabst 
Ciirosion, Ac. 

" All structural metal-work shall be cleaned of all scale, dirt and 
rust, and be thoronghly coated with one coat of paint. Castdron 
columns shall not be panted until after inspection by the Depart¬ 
ment of Buildings. Where surfaces In-xteeted work come in con¬ 
tact they shall m painted before assemblbg. After erection all 
work shul be paintedi with at least one ^dirional c6a,t. All iron 
or Bted used under water shall be enclosed with oonerete:" 

(' 

The Chicago ordbance makes no mention of pabt or ope^g 
to prevent rust b metal framework. The londop Building 
Acts do not set out any special requirmnentP, but suggestions 
have been made at the Rcyal Institution of British Architects 
for the regulation of skeleton buiidbgs and they grCi drawn up 
upon a more scientific basis than the bulk of the .(stisting acts. 

In transferring tfae'^loads from tiie eohimn bases jb the bottom 
of the footings tiie greatest cate must be taken b all systems 
of construction that the stresses throughout at no , 
pmnt exceed the safe limits of strew for tbe.yaiious 
materials used. Steel is generally used for columns b preference 
to cast iron, because it affards gnater'farUitir 'fpr securing 
satisfactory connexions, because its defects af quaU:^ or work- 
nanship are more surely detected by careful test and mspectkm, 
and because, on acodnat of its supmor elasticity and ductility, 
its fibre is less liable to fracture from sli^idmormations. It 
is used bptefetenee to wrought non oaacgouRt td ,it8 iesser cost. 
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Columns kr geneiaU)rbu 3 t of riveted work of sedbais, channels, 
angles, plates, or lattice, of such form as will make the simplest 
and most easily constructed framing in the particular position 
in vdiich the column is placed. The columns are sometimes run 
through two o» moR storeys and arranged to break joints at 
the different floors. In buildings to be used as offices, hotels, 
apartments, &e., it b usual in establishing the loads for the 
purpose of computation to assume that the columns carrying 
the roof and the upper storey will be called upon to sustain 
the full dead load due to material and the maximum computed 
variable load, but it b customary to reduce the variable loads 
at the rate of about 5 % storey by storey towards the base, until 
a minimum of about 20 % of theentbe variable load b reached, 
for it is evidenriy impossible that the building can be loaded by a 
densely-packed movmg crowd in sdl of its storeys simuitaneously. 
In the case of factories and buildings used for storage purposes 
the maximum variable load which can be imposed for any 
serious length of time on each floor must be used without reduc¬ 
tion in computing the loads of the lower colunm, and proper 
allowances must be made for vibrating loads. In the case of 
very tall exposed buildings of small depth, the vertical load 
on the coluitms due to wind pressure in the opposite side of the 
building must be computed and allowed for, and in case the lower 
columns are without bteral support them bending moment must 
be sufficient to resbt the lat^ pressure due to wind and 
eccentricity of loading. In computing the colu^ sectioiu a 
proper allowance must be made for any eccentricity of loculing. 
It IS usual to limit the height of sections of columns without 
lateral support to 30 diameters, and to limit the maximum fibre 
stress to 12,000 w per sij. m. The sectional areas are com¬ 
puted by the use of the ordiWy formulae for columns and struts. 

The standmd sections in use are numerous and varied, and 
from time to time a steel user has occasion to design a new 
steel shape because no exbting section b suitable. The experi¬ 
ments gwen by Professor Burr indicate that a closed column 
b stronger than an open one, but practice does not always sup¬ 
port theory, and many other questions besides mere form arbe 
m connexion with the choice of a section; specbl considerations 
in the use of columns in buildings sometimes call for a form very 
different from the circular section, and such include the transfer 
of loads to the centre erf the section, the maximum efficiency under 
losing, and the requirements for pipe space around or included 
in the column form. Lattice bars, fillers, brackets, &c., add 
just so much more weight without increasing the section, and 
must be allowed for; the method of riveting the sections tqgether 
must also be taken into account. 

For gilders of small spans “ I ” beamr, or channeb are generalty 
used, but for greater spans ^as are built of riveted wotk 
in flie form of berees with top and bottom plates, 
OM«n. plates, and angles with proper stiffening bars 

on the side plates, or “ I’s,” or lattice, or other forms of truss 
work. In girders and beams the maximum fibre stress b 
usually limited to 16,000 Ib.' In^ very short g^era the shear- 
must be computed^and in long girders the defl^on, particularly 
fbff flexure iW the variable load, since a flexure of more riian 
ttSt <rf the length b Uable to cradc the phstering of the ceilings 
carried' by the girders. The same necessity, fw ccwiputing 
shear and fia^ applies to the floor beams. The floors betweai 
the girders are constructed of " I ” beams, qweed ^naally 
abwt 5 fb between centres; theb ends are usuaDyframed to 
fit the’form df.l&e ^ers, and rest rithor upon thw iowe*- 
flanges, or upon seats fonned of' angles riveted to thrir Webs, 
being secured to them by a psur of angles at each end of the 
beam riveted to its web and to the web of th« girder; Some¬ 
times the beams rest upon the rirders, and are nveled through 
the 'flm^ to it; in thb case Q« abuttiM ends of beams are 
spliced'by'S(»if pktes plMed on each side of the webs and 
secured by rivets.' >5^ smfllar construction b fiffiowed for flat 
roofs; the grades bemg generally formed iii the girder and beam 
construction, and a &t ceiling secured by hai^^ from them, 
with sted Bttaps^a Ugbt tbr of oeiling beams. ‘The 'Soar beams 
are tied latertUy ly tudb in continuous lines pisiced at or above 


them neutral axb. It b usual in both girders and beams to 
provide not only for the safe support of the greatest possible 
distributed load, but for the greatest weight, such as that of a 
safe or other heavy piece of furniture which may be moved 
over the floor at its weakest points, the centres of the girders 
and beams. It must always be borne in mind that the formulae 
for the ultimate strength of the “ I ” beams onlf hold good 
when the upper chord or flange b supported laterally. 

Considerable improvement has been made in the design of 
rolled steel shapes; for example the rolling of a i6-in. joist was 
formerly deemed a remarkable aebbvement, though now there 
are several works producing 24-in. joists with flanges 7 and 
7} in. wide. The Broad Fimge Differdange Beams are claimed 
by the manufacturers to be Btron|er and to minimbe weight 
for use as girders; they are made m twenty-one diffarent.saes 
with flanges from 8| to la in. wide. 

The introduction of steel eonstruction has simplified many 
detaib of architectural treatment, such as projections for 
cornices, bay windows and galleries. Thesemay be supported by 
bracket-angles attadied to the cerfumns with nsystem of anchors 
to tie them back; the material must be carried in such a manner 
as to make it independent of the general structure, and must 
be constructed as light as possible. If the supporting member 
b a floor beam or girder the girder riiould be r^dly comeeted 
to the floor system to prevent any twbting due to the weight of 
theprojection. 

The arrangement of the bmlding and floor framings b in a 
great measure governed by tiie aidiitectutal rilect sought and 
^ the arrangement and proper planning d the jpiotn. 
interior accorffing to the intendkl uses; the positions 
of columns, girden and floor .beams are usually the result of 
fiarticular requirements, and unless complicated and ei^iieiurre 
framing b,to be expected the dbtance between columns must 
be k^ within the limits of simple .girder constniction. _ The 
position of the columns having been determined, the girders 
must-next be located; these serve to support tiie floor beams 
whidh transfer the loads direct to the colunans, and also to brace 
; the cohmuis during erection. The spacing, or dbtance from 
centrfe to centre of the floor beams, will depend upon the type 
of fire-proof flooring employed; it also depmds to a considerable 
extent upon the amount and character of the floor load Md the 
leng&ofspan. If the loaxb to be carried are largely stationary, 
and if the span b small, the floor jobts can be readify propor¬ 
tioned by means of tables given in the handbo^ bsued by 
many steel companies. The dbtance between jobts should be 
limited to 5 or 6 ft; horaontal bracing by means of diagoml 
rods b sometimes tuM, but should be avridiid, The following 
are the usual assumptions made in good ^Wbtioe for super¬ 
imposed loads 

Floonioif dwellings and offiow . .. . , 70 ft per sq. ft 

„ „ ihorcbee.thW’hvssndhall-reoas 125 „ „ „ „ 

„ „ wvehOUM . . . . . 2 <)oto 3 <to'» w !>' '» 

„ . fW htovy maChineiy *'. . . «30'l»'4oo „ 

The rdation between the veloci^ of win^, the pcesi^re 
exerted up<m surfaces must be considered ineteei toibtrucrion, 
and designers differ in regard to the forces, to be „ 
.nsbtedi^ the material tote used. Every bdldmg 
offers its own. peculiar oondition; the height, width, 
shape and'Situation. (4 the; strutrfun,. and (Hancttt of the 
etelosing walb; will fletenh!tie.'the .amount of bind pressure to 
be provided against, and the internal appearance and the {rfan- 
niim of the various flMts will laigek the manner in 

whmh the bracing b to be treated. Ttere are many and varied 
forms of bradrig, each.designeradqitmg methods pdailbr to.hb 
own ideas. One form consists of a^ustaWes dbgwi^ tods or 
bars, pnqreriy :{a8ten<id to thetelunms .in the t^di^P^these 
diagonab may run through one floor and te attsuflael.-ito the 
coluttmlivat the floor abov^. Another form »,'krnnin: pcctol 

bTadng.;‘:tfab b usualfy braced between adjacent., ecdipnas .in 
h^ or passage-ways and extends from the: fbor^tiottl np 
from fleior to floor to such a hei^t that the atshiUtSr 6C the 
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'building itself is sufficient to le^t the assumed wind pressure. 
In general, if the building is squaw or nearly so vrind-bracing 
should be placed dose to the comers. In case neither of the 
above methods can be applied, brackets should be used at each 
floor level oc a continuous deep beam or girder carried all ^und 
the building. Some architects depend solely upon partitions, 
and a building with a well-constructed iron frame should be 
safe if provided with brick partitions or if the exterior of the 
iron framework is covered with well-built masonry of sufficient 
thickness. 

Truss rods, portals, or lattice or plate girders constitute 
the more definite typra of wmd-bradng ordinarily employed; 
the bracing must reach to some solid connexion at the ground. 
The greatest wind pessure to which a building is subjected 
is that from a honzontal wind. The maximum pressure is 
not uniform from the ground level to the roof but is greatest 
at the centre; it is diminished near the ground level by the 
frictional resistance of the ground, and at tlie eaves by the ^diw 
formed by the air escaping over the roof. The change in 
direction of the air when strddng a flat surface such as the side 
of a building wiU form a cushum to diminish the effects of 
immilses and shocks from local gusts. 

The building laws of the city of New York require the 
following provisions as regards wind forces;— 

*' All -structures exposed to wind shall be designed to resist a 
horizontal wind pressure of thirty pounds for every square foot 
of Buifaee thna exposed, from the ground to the top of the same, 
including ro^, in any directiun. m no case shall the overturning 
moment due to wind pressure exceed seventy-five per centum of 
the moment of stability of the structure. In all structures exposed 
to wind, if the resisting moments of the ordinary mateiiaU of 
construction, such as masonry, partitions, &iot8 and connexions, 
are not sufihnent to re^t the moment of distortion due to wind 
pressure, token in any direction on am part of the structure, ad- 
mtional bracing shall be introduced sufficient to make up the difier- 
ence in the moments. In calculations for wind pressures, the 
working stresses set forth in the code may be increased by fifty 
per centum. In buildings under one hundred feet ir. haght, pro¬ 
vided the height does not exceed four times the average width of 
the base, the wind pressure may be disregarded." 

) The steel used throughout the entiw structure should be 
subjected to the most thorough chemical and mechanical tests 
«id inspection, first at the mill and subsequently at 
the fabricating shops and the building, to ensure that 
it shall not contam more than o'o8 % of pbosphorus 
or o’o6 % of su^hur, that it shall have an ult^te strength 
cf between 60,000 and 70,000 lb per 8C[. in., with an elastic 
limit of not less than 35)Ooo Ib per sq. m., tmd an elongation 
before fracture of not less than 25 % “ 8 in. of lengffi, and 
that a piece q{ the material may bent cold over a mandril 
equal to the thickness of the piece tested without fracture of 
tte fibre on the outside of the bend. At least two pieces are 
t^en from each melt or blow at the mill, and are stamped or 
matked, and all the various sections rolM from the melt or 
blow are required to bear a similar stamp w mark for idenrifica- 
tion. All mished material is carefully examined to see that it 
posaessei a mooth surface, and that it is free from cracks, 
teams, ud othiv defects, and that it is true to leceimt tiuroughout. 
^vets are either ef wrought iron or of extra soft steel, with 
an ukiroate tensile •stren^h of SS>®®° ® SQ- 
material must be sufiicia^ toi^ to bend cold t8o* flat on 
itself-without sign itf fraotore* Tlw greatest care is taken that 
no stejsl Is left m a brittle condition heat^ and cooling 
without proper annealings AH abutting jdnts in riveted work 
are faced to exact lengths and abao^ly at rig^t angles to 
the axis of tiie piece, and are spliced by scarf pktes of pre^r 
dimensions fidc^ately secumd by rivets. The work should 
be s6 accurate that no packing pieces are necessi^. If the 
conditions ate such that a pacldng or fUiing piece must be used, 
tIKe end cd one pieeb is cut to a new and true surface, and the 
■ fillteig piece is paned to fill the sp^e accurately. ‘Where cast 
‘ 'iron lli Used it must Iteiof tough gr^ iron free from defects. In 
'itesting it pieces ii4‘in. lOng ai^ i in. square are cast from each 
bOalt abd' tbppori^ >ait bniat knife edges spaced la in. apart; 


under a load in the centre of the piece of 2500 Ib the deflexion 
must not exceed in. 

The filling between the girders and floor beams consists 
of segmental arches of brick, segmental or flat arches of porous 
(sawdust) terra-cotta, or ha^-burned hollow terra- phar-tunag 
cotta voussoirs, or various patented forms of con- aatf 
Crete floors containing ties or supports of steel or 
iron. In all cases it is customary to fill on ^ of the ardies trith 
a strong Portlaiui cement conaete to a uniform level, generally 
the to of tiie deepest beam; the floor fillbg is cons^cted and 
carried to this lew ^immediately upon the completion ofteach 
tier of beams, for the purpose not only of stiffening frame 
laterally, and of adding to its stability by the imposition of a 
static lo^, but also to ^ord constantly safe and strong working 
platforms at regular and convenient intervals for use throughout 
the entire period of the construction. In cases in which the 
lateral rigidity of the floors is depended upon to transfer the 
horizontd strains to tlie exteriw: walls which are framed to 
resist them, no form of floor construction should be used which 
is not laterally strong and rigid. With very rapid building, 
no method of construction of floors f wrings, or partitions should 
be adopted which will not dry out with peat spe^. In flat 
forms of masonry floor construction the level of its bottom 
is placed somewhat below the bottom of the “ I ” beams and 
gilders, so that when it is plastered a continuous surface of at 
least an inch of mortar will form a fire-proof protection for the 
lower flanges of the beams and girders. Where the ■mdth of the 
flange is considerable it is first covered with metal lath ^ured 
to file under side of the floor masonry. Girders projecting 
below the floor are usually encased in from 1 to a m. of fire¬ 
proof material, 2 or 4 in. of which is also put on all columns. 
Such fire-proof coverings, and also interior partitions, are com¬ 
posed of hollow, hard-burned terra-cotta blocks, of porous 
(sawdust) terra-cotta, or various plastic compositions applied 
to metallic lath, many of which are patented both as to material 
and method of application. The most simple test for the 
value of a system of fire-proof coverings, and of partitions and 
furrings, is to erect a larp sample of the work and to subject 
it alternately to the continued action of an intensely hot flame 
which is allowed to impinge upon it, and to a stream of cold 
water directed upon it from the ordinary service nozzle of a 
steam fire engine. It is important in all fire-proofing of columns 
and girders, and m all floor construction, furring and partitions, 
that there shall be no continuous voids, eitiier vertical or 
horizontal, which may possibly serve as flues for the spread 
of heat or flame in case of fire. All furrings and partitions 
must be started on the solid masonry of the floors to prevent the 
possible passage of fire from the room in which it may occur. 
The failure to make this provision has been the cause of very 
serious losses in buildings which were supposed to be fire-proof. 

Steel construction possesses great advantages in time required 
for erection. When once thr site is clear^ and the founda¬ 
tions prepared and set, work can be pushed on the TJasaorf 
walls at diflerent storeys at one and the same time, Coat at 

and often main cornices and filiing-in Work are BnaUoa. 
fixed before special detaib ant ornamentation. In the 
Commercial Cahk Building, New York, seven complete tiers 
ag^egating 7000 tons Were erected in nine weeks. In the 
Unity BuiUing, Chicago, of seventeen stm^s, the metal frame¬ 
work from basement raumns to finished roof was accomplished 
m nine weeks. In the Fisher Building, Chicago, the tatke 
steel skeleton above the first floor, nineteen storeys and attic, 
was erected in itwenty^ix days. 

Owing to the low price of steel it is possible to make a steel 
column of equivalent strength cheaper than one in cast iron. 
I Hie question of cost is pure^ a commercial on^ but the cost 
I of the raw material will practically never: determine the rtiative 
cost between various forms, as the expense of manufacture 
and the detail and duj^dication of menffiets will afl influence 
the ultimate cost to a much greato extent than the nn^e 
cost of the plain materials. The stolwork icr a buildiag of' aqy 
oonsiderabte six|:is almost invariaUty rolled to order. 




MrwfS tK Davis. Archilvcts. 


I n-.. 1.—Till-: MOKKIN(; POST BUlLDINc;, LONDON. 

Waring; Whilr Co. Contractors 



3'ir,. a. THK 1-LAT IRON DUILDINO, NKW YORK CITY. 

]\ li. I-urnhain S: Co., Architects. CLs). A. Puller (‘o., Conlractors. 


XXV. 864. 



















STEELE, A.—STEELE, SIR R. 


Steel construction and the rapid development of ei^nemng 
practice has affected not only the erection of tall buildup, 
but has also produced improvement in the erection 
■“ISL . of factory and workshop premises. Modern work- 
^ ' shops’ consist of wider buildings of greater height 
with plenty of roof-li^t, efficient ventiUtion and artifi^ 
heatinp, and as the heavy loads can be carried by the reinfordng 
material, heavy walls become unnecessary. Gradually, therefore, 
the modern steel-framed factory has been evolved, capable of 
supplying all the loads, the outer walls being required only 
for protection against weather. Ught steel roof trusses have 
repl^d the timber trusses and with the columns form a rigid 
framework to resist the structural and wind loads as well as those 
from the cranes and shafting. 

In Germany skeleton steel-framed factory buildings may be 
erected with half brick (la cm.), with a restriction that when 
such buildings are abutting or are in the immediate neighbour¬ 
hood, ».e. within 20 ft. of a neighbouring building, the outside 
walls on the sides affected shall be full brick (25 cm.). 

The permissible height to which a building may be erected 
on the continent of Europe depends largely on the breadth of the 
road on which such buildings are situated. As a rule it is not 
permissible to erect a building wider than the road, measured 
from building line to building line. 

In American practice the use of steel in buildings of ten or more 
storeys, or in manufacturing plant where the floor loads are 
heavy and frequently “ live ” in the sense of causing vibration, 
has led to more careful specifications as to the quality of mate¬ 
rials and character of workmanship, and it is the custom of 
the leading architects to have the structural frame inspected 
and tested during manufacture at the foundries, rolling-mills 
and shops by a firm of engineers making a speciality of such 
inspections. 

The illustration! (see Plates I. and II.) will give a good idea 
of the general construction as now carried out in England and 
America. 

AuTHORinSB.—See Btrkmore, The Planning and Construction of 
High Office Buildings ; Farnworth, Consiruelional Steel Wori ; 
J. K. Frietag, Archmciural Engineering; Kitchin, Steel Mill Build¬ 
ings; Carnegie Steel Company's Pocket Companion; Pencoyd Iron 
Works Handbook. (J ®r.) 

STEELE, AMHE (1717-1778), English hymn writer, was bom at 
Broughton, Hampshire, in 1717. The drowning of hw betrothed 
a few hours before the time fixed for her marriage deeply 
affected an otherwise quiet life, and her hymns rather emphasize 
the less optimistic phases of Christian experience. In 1760 
she published Poems on Subfeets Chiefly Devotional under the 
name “ Theodosia,,” and her complete works (144 hymns, ^ 
metrical psalms and 50 moral poems) appeared in one volume in 
London (1863). She was a Baptist, and her hymns are much 
used by members of that communion, though some of them, 
e.%. “ Father of mercies, in Thy word," have found their way 
into the collections of other Churches. She has been called 
the Frances Ridley Havergal of the 18th centui^. 

STEELE, SIB BICHABO (1672-1729), English mw ai letters 
in the reign of Queen Anne, is inseparably associate in the 
history of literature with his personal friend Addison. He 
cannot be said to have lost in reputation by the partnership, 
because he was inferior to Addison in purely literwy gift, and 
it is Addison’s literary genius that has floated their joint wiwk 
above merely joamahstic celebrity; but tiie advantage was not 
aB on Steele’s side, inasmuch as his more brilliant coadjutor has 
usurped not a little of the merit rightly due to him. Steele’s 
often-quoted geherous acknowledgment of Addison's services in 
the Taller has moved true in a somewhat different Senssfrom that 
intended by the writer r “ I fared like a distressed prince who 
calls in a power&il neghbrnir to his aid; I was undone by my 
auxiliary; When I had once caSled him in I couW 'not subsist 
wifliout dependetwe «! him.” The truth is that in this hiqjpy 
allianbe ^ one waa the complement of the other; and the 
balance iff mutual advkntage was madh more nearly oven than 
Steetedahmd pr poaterity to generaUy mHowed. 


The famous literary pair were bom in the same year. Steele, 
the senior by less than two months, was baptized on the i2fh 
of March 1672 in Dublin. His father, also Richard Steele, 
was an attorney. He died before his son had reached his sixth 
year, but the boy found a protector in his maternal uncle, 
Henry Gascoigne, secretary and confidential agent to two 
successive dukes of Ormond. Through his influence he was 
nominated to the Charterhouse in 1684, and there first met with 
Addison. Five years afterwards he proceeded to Christ (hurch, 
Oxford, and was a postmaster at Merton when Addison was a 
demy at Magdalen. Their schoolboy friendship was continued 
at the university, and probably helped to give a more serious 
turn to Steele’s mind than his natural temperament would have 
taken under different ciunpanionship. Addison’s father afcra 
took an interest in the warm-hearted young Irishman; but their 
combined influence did not steady him sufficiently to keep his 
impulses within the lines of a regular career; without Waiting 
for a degree he volunteered into the army, and served for some 
time as a cadet “ under the command of the unfortunate duke 
of Ormond ” (».«. the first duke’s grandson, who was attainted 
in 1715). This escapade was made without his uncle’s consent, 
and cost him, according to his own account, “ the succession 
to a very good estate in the county of Wexford in Ireland.” 
Still, he did not lack advancement in the profession he had 
chosen. A poem on the funeral of Queen Mary (1695), dedkat^ 
to Lord Cutts, colonel of the Coldstream Guards, brought him 
under the notice of that nobleman, who took the gentleman 
trooper into his household as a'Secretary, made him an officer in 
his own regiment, and ultimately procured for him a captaincy 
in Lord Lucas’s regiment of foot. His name was noted for 
promotion by King William, but the king’s death took place 
before anything had been done for Captain Steele. A duel 
which he fought with Captain Kelly in Hyde Park in 1700, and in 
which he wounded his antagonist dangerously, inspired him with 
the dislike of the practice that he showed to the end of his Kfe. 

Steele probably owed the king’s favour to a timely reference 
to his majesty in The Christian Hero, his first prose treatise, 
published in April 1701. The “reformation of manners” 
was a* cherished purpose with King William and his consort, 
which they tried to effect by proclamation and act of parliament; 
and a sensible well-written treatise, deploring the irregularity 
of the military character, and seeking to prove by examples— 
the king himself among the number—“ that no principles but 
those of religion are sufficient to make a great man,” was sure 
of attention. Stee'** complained, that the reception of The 
Christian Hero by his comrades was not so respectful; they 
persisted in trying him by his own standard, and would not pass 
“ the least levity in his words and actions ” without pfotest. 
His uneasiness under the ridicule of his irreverent comrades 
had a curious result: it moved him to write a comedy. “ It 
was now incumbent upon him,” he says, “ to enli'ven his char¬ 
acter, for which reason he writ the comedy cdled The Funeral." 
Although, however, it was Steele’s express purpcAe to frei his 
character from the reproach of solemn dullness, and fnove that 
he could write as smartly as another, he showed greater respect 
for decency than had for some time been the fashion on 
stage. The purpose, aftov'ards more fully effected in his 
famous perioaicals, of reconciling'wit, good humour arid go<^ 
breeding with ■virtuous Conduct was already deliberately in 
Steele’s mind when he wrote his first odmedy; It wa*>{nx>duced 
and published in i70T,«nd recrived on the sta^ wMi favour* 
In his next comedy, The Lying Lever; or, the LaiUiP FrienisUp^ 
based on ComriHe’s Af<w<«<r, produced two'yeaffl afterwards, 
in December 1703, Steele’s moral purpose tma directly avowed, 
and the play, according to Ins own statement, was -’ damned 
for its piety.” The Tender Husband^ an imitation of Mol^rels 
SieilieH, proceed eighteen months tetw^iri April r7es)i'tho(^ 
not less pure in taae, was more successful'; in this pla^ be'gave 
unmistakable evidence of hjs luq^y geflius for conostvirig and 
embodying humorous types Of Character, putting'o« fhe Stag# 
the patents or gmndparents td Squrie Weston, Toby ilAtffipInn 
and LydKa Languish. It'Ow aaventean yetua'befoie''Steele 
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again tried his fortune on the stage with The Conscious Lavers, 
the best and most successful of his comedies, produced in 
December 

Meanwhile the gallant captain had turned aside to another 
kind of literary work, in which, with the assistance of his friend 
Addistm, he obtained a more enduring reputation. There never 
was a time when literary talent was so much sought after and 
rewarded by statesmen. Addison had already been waited 
on in “ his humble lodgings in the HaymaAet,” and advanced 
to office, when his friend the successful dramatist was appointed 
to the office of guetteer. This was in April or May 1707. It 
was Steele’s first connexion with journalism. The periodical 
was at that time taking the place of the pamphlet as an instru¬ 
ment for working on public opinion. The Gazette gave little 
opening for the play of Steele’s lively pen, his main duty, as 
he says, havi^ been to “ keep the paper very innocent and very 
insipid ” J but the position m^e him familiar with the new field 
of enterprise in wluch his inventive mind soon discerned materials 
for a project of bis own. The Toiler made its fct appearance 
on tlis rath of April 1709. It was partly a newspaper, a 
journal of politics and society, published three times a week. 
Steele’s position as gazetteer furnished him with special advan¬ 
tages for political nev«, and as a popular frequenter of coffee¬ 
houses he was at no loss for social gossip. But Steele not only 
retailed and commented on social news, a function in which he 
had been anticipated by Defoe and others; he also gradually 
introduced into the Tiller as a special feature essays on general 
questions of manners and morality. It is not strictly true that 
Steele was the inventor of the English “ essay ’’—-there were 
essayists before the i8th century, notably Cowley and Temple; 
but he was the first to use the essay for periodical purposes, and 
he and Addison together developed a distinct species, to which 
they gave a permanent character, and in which they had 
many imitators. As a humbler motive for this fortunate 
venture Steele had the pinch of impecuniosity, due rather to 
excess of expenditure than to smalhiess of income. Ifc had 
£300 a year from his gazetteership (paying a tax of {as), {ioo as 
gentleman waiter to Prince George, £850 from the Barbadces 
estates of his first wife, a widow named Margaret Stretch, and 
some fortune by his second wife—Mrs Mary Scurlock, the 
“ dear Prue ’’ of his charming letters. But Steele lived in con¬ 
siderable state after his second marriage, and before he started 
the Taller was reduced to the necessity of borrowing. The 
assumed name of the editor was Isaac Bickerstafi, but Addison 
discovered the real author in the sixth number, and began to 
contribute in the eighteenth. It is only fair to Steele to state 
ftat the success of the Toiler was established before Addison 
joined him, and that Addison contributed to only forty-two 
of the two hundred and seventy-one numbers tlmt h^ appeared 
when the paper was stopped, obscurely, in January 1711. Some 
papera satirizing Harley appeared in the Tatler, and Steele lost 
or resigned the post of gazetteer. It is possible that this political 
recklessness may have had something to do with the sudden 
end of the venture. 

Only two months dapsed between the s^page of the Toiler 
and the appearance of the Spectator, which was the oigan of 
the two friends from the 1st of March 1711 till the 6tb of 
December 171a. Addison was the chief contributor to the 
new venture, end thehbtoiy of it belongs more to his life. 
Nevertheless, it is to be remarked as diaracteristic of the 
two tjTiters that in tins as in the Toiler Addison generally 
follows Steele’s lead in the choice of subjects. The first 
suggestion of Sir RoKr de Coveriey was Steele’s, akhoi^ 
it was Addison that ffiled in the outline of a good-natured 
country getitfenum with the numerous little whimsicalities 
t^t convert Sir Roger into an amiable and exquisitely 
ridiculous provincial oddity. Steele had neither the toeness 
of touch nor the humorous malice that ^ves life and ^tinction 
to Addison’s picture;;, the Sir Roger of his original hasty sketch 
has good lense as well ns good nature, and the treatment is 
comparatively commonjAace from a literary point of view, t^ugh 
unfoituwife 4 ^ not commonplace in its charity, Steele’s suggestive 


vivacity gave many another hint for the elaborating skill of his 
friend. 

The Spectator was followed by the Ouordion, the first number 
of which appeared on the leth of March I7r3. It had a much 
shorter career, extending to only a hun(hed*and seventy-six 
numbers, of which Steele wrote eighty-two. This was the kst 
of his numerous periodicals in which he had the material assist¬ 
ance of Addison, But he continued for several years to project 
journals, under various titles, some of them politi^ some 
social in their objects, most of them very short-lived. Steele 
was a warin partisan of the principles of the RevohitiOh, as 
earnest in his political as in his other convictions. The English¬ 
man was started in October 1733, immediately after the stoppage 
of the Guardian, to assail the policy of the Tory ministry. The 
Laver, started in February 1714, was more general in its aims; 
but it gave place in a month or two to the Reader, a direct 
counterblast to the Tory Examiner. The Englishman was 
resuscitated for another volume in 1715; and he subsequently 
projected in rapid succession three unsuccessful venturefs— 
Town Talk, the Tea Table and Chit Chat. Three years later 
he started his most famous political paper the Plebeian, rendered 
mensurable by the fact that it embroiled him with his old ally 
Addison. The subject of controversy between the two lifelong 
friends was Sunderland’s Peerage Bill. Steele’s last venture 
in journalism was the Theatre, 1720, the immediate occasion of 
wmeh was the revocation of bis patent for Drury Lane. Besides 
these journals he wrote also several pamphlets on passing ques¬ 
tions—on the disgrace of Marlborough in 1711, on the fortifica¬ 
tions of Dunkirk in 1713, on the “ crisis ’’ in 1714, An Apology 
for Himself and his Writir^s (important biographically) in the 
same year, and on the South S^ mania in 1720. 

The fortunes of Steele as a zealous IVhig varied with the 
fortunes of his party. Over the Dunkirk question he waxed 
so hot that he threw’ up a pension and a cummissionership of 
stamps, and went into parliamoit as member for Stockbridge 
to attack the ministry with voice and vole as well as with pen. 
But he had not sat many weeks when he was expelled from the 
house for the langui^ of his pamphlet on the Crisis, which was 
stigmatized as seditious. The Apology already mentioned was 
hb vindication of himself on thb occasion. With the accession 
of tlie House of Hanover hb fortunes changed. Honours and 
substantial rewards were showered upon him. He was made a 
justice of the peace, deputy-lieutenant of Middlesex, surveyor 
of the royal stables, governor of the royal company of comedians 
—the last a lucrative post—and was also kn^hted (1715). After 
the suppression of the Jacobite rebellion he was appointed one 
of the commissioners of forfeited estates, and spent some two 
years in Scotland in that ca^iacity. Bi 1718 he obtained a 
patent for a plan for bringing salmon alive from Ireland. 
Differii^ from hb friends in power on the question of the Peerage 
Bill he was deprived of some of hb offices, but when Walpole 
became chancellor of the exchequer in 1^21 he was reinstated. 
With all hb emoluments however the imprudent, impulsive, 
ostentatious and generous Steele could never get clear of 
financial difficulties, and he was obliged to retire from London 
in 1724 and live in the country. He spent hb last years on hb 
wife’s estate of Llangunnor in Wales, and, hb health Iwoken 
down by a pualytic sebure, died at Carmarthen on the xst of 
September 1729. 

A selection from SteMe’s essays, witii a prefatory memoir, has 
been edited by Mr Avistin Dobson (1885; revised 1806);- Mr Dobson 
cohtributed a fuller bit^aphy to sSi Andrew Long's series of 
English Worthies, in 1880. In 1889 another and more exhaustive 
life was puldished by Mr G. A. Altken, who has also edited Sieeto's 
plasrs (1898) and the Tatlar (xSgSj. (W. M.; A. D.) 

STBBUB, THOMAS (i788-rA4iS), Irish politician and writer, 
a member of a Somerset famify vffilch settled in Ireland during 
the 17th centuiy, was bora on the 3rd of November 1768. 
He was educated at Trinity College, Dublin, and at Mag^lcne 
GoUege, Cambridge, and succeeded to a- large estate in Cm 
pare. As a voluntecx he fought against the B^bons' in S(n^ 
in 1823, and, returning to Irdaad, he ibeGaUiejanf enthusiastic 
worker for Roman €ath(dic emoaeipation, .fid^igtgMatly te 
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ntvni Daniel O’Connell (o parliainent (qk Xlo.^ Clews itvthe 
famous election of i8a8. It is int^sting to note that Steele 
himself was a Protestant. Having mined his fortune by con¬ 
tributing liberally to the causes in which he was interested, 
be died in Lon^n on the 15th of June 1848. He wrote 
Notes of the War in Spain and some essays on Irish 

questions. 

STEEL^ WILLIAM (d. 1680), lord chancellor of Ireland, was 
a son of Richard Steele of Sondtech, Cheshire, and was educated 
at Caius College, Cambridge. In 164S he was chosen recorder 
of Lsndon, and he was one of the bur counsel appointed to 
conduct the case against Charles I. in January 1649, but illness 
prevented him from dischaiging this duty. However, a few days 
later be took part in the prosecution of tlie duke of Hamilton 
and other Royalists. Stede was M.F. for the City of London in 
1654, was chief baron of the exchequer in 1655, and was made 
loid chancellor of Ireland in 1656. After the fall of Richard 
Cromwell he was one of the five commissioners appointed in 
1659 to govern Ireland. At the end of this year he returned to 
England, but he refused to sit on the committee of .safety to 
which he had been named. At the Restoration be obtained 
the full benefits of the Act of Indemnity, but he thought it 
advisable to reside for a time in Holland. However, he had 
returned to England before his death towards the end of 1680. 

See O. J. Burke, History of the Lori Chancellors of Ireland (Dublin, 
1879). ' 

STEELE, a town of Germany, in the Prussian Rhine Province, 
on the navigable Ruhr, 4 m. by rail E. of Essen, at Hie junction 
of the lines Duisburg-Dortmund and Vobwinkel-Hagen. Pop. 
(1905), 12,988. It contains a Gothic parish church (Roman 
Catlicdic), a h gh school and a Roman Catholic hospital. Ithas 
coal-mines, iron and steel works, and makes .fireproof bricks. 
A Diet of the empire was held here in the year 938 by the i raperor 
OttoL 

STBELTON, a borough of Dauphin county, Pennsylvania,. 
U.S.A., on the Susquehanna River, 3 m. SH. of Harcisbuig. 
Pop. (1890;, 9250; (1900), 12,086, of whom 2300 were foreign- 
born and 1508 were negroes; (1906, estimate), 13,911. Stealton 
is .served by the Pennsylvania and the Philadelphia & Readmg 
railways, and is connected with Harrisburg by electric line. 
The city has a public library. Steelton is in an agricultural 
district, but its industrial importance is due primarily to the 
vast steel works of the Pennsylvania Steel Company. (Hh^r 
maiuifaotures are flour and grist mill products, bricks, planing- 
miU products, &c. In 1905 the total v^ue of the borough’s i 
factory products was $15,745,628; the capital invested in manu¬ 
facturing increased from $6,266,068 in 1900 to $18,642,8^3 in 
1905, or 197:5 %. There is a large limestone quarry within 
the borough limits. The municipality owns its waterworks 
end filtration plant. The place was laid out in 1866 under the 
name of Baldwin, but when it was incorporated as a borough, 
in r88ot the present nathe was adopted. 

SXEELTAiiDt lOlBOHAHTSQF THE, Hanse merchants who: 
settM inlondoa in 1250 at the Steelyard on the riverrside, near; 
Cosin ;Li^,,now, Iroabridge Wharf,, Henry HLiia 1259,. at j 
the request of his brother Richard of iGonnvall, king of the 
Romans, conferred on them important privileges, whw Iwsre; 
confirmed by Edward I. ItwUs obieSy through > their ente^rise 
ritatitbe early trade of London was developed, and they emtinued ^ 
to flourish till, :0n thec<m)piaiatrrf>theiHerchaBt ..^'winttUrer6 
in the reign of Edward VI.,they mtedeprived of^n privileges.; 
Ibough Harabutg. and •Lubei^>8eitit> airobaasad6r8 to inton^l 
fwi them, they were not reinstated’ in >their monopdies, .-batj 
t^.suoceeded in maintainiDg«.ffloting.in London till.expelledl 
by <!&)isabeth in -i597».!;Thek beautjful guildhall iin Thames; 
Street, adorned with ailegoriical piottires byiHolbein:,.ttnd de-' 
set^ by iStoW; wa» made a naval stotthouse. ■ 33 ^{laad and 
buildkigs still remaned the property of the Hanseatic League, 
and wste eubsequmtlyiileh.lio meiritonts for businets:ptti!pates. 
Dsettoyed in thefGreat Fmpflrfifidithey weie.mbailtaiii Wue-. 
L»uses,.«nd'>w«rei$twUy. eold.ta tfaet South^-Eastern Raihsay' 
• Genp^ in (gjsbyitihe'HaueatieAoimts, MbeobiiBMmenand; 


Hamburg. .The site is now ocaipied by Cannon Street rsilway 
station. ,1. 

See Lappenburg, Vrktmilieke Gischiehit ies hansiseken ShiUhOfes 
m London (Hamburg, 1851); Stow, Survey of London (1998I,' 
Pauli, Pictures of Old London (iS5i); . .£hr(mburg, Hamburg und 
England im Zeitalter der KSnigin Elisabeth (Jena, 1896). 


8TEEN, JAH HAVICKSZ (1626 1679), Dutch subject-painter, 
was born at Leiden in 1626, the son of a brewer of the 
place. He studied at Utrecht under Nicolas Knupfer, a 
German historical painter. Dr Bode suggests that, before 
entering Knupfer’s studio, Jan Steen took drawing lessons 
from Jacob de Wet in Haarlem. He bases his theory on, the 
internal evidence of such early pictures as the “ Market at 
Leiden ’’ (Staedel Institute, Frankfort), the “ Kermesse ” (A. 
von Goldschmidt-Rothschild, Berlin), “ (filing for the Bride” 
(Six Collection, Amsterdam), and “ St John’s &rmon ’’ (Dessau 
Castle). About the year 1644 Steen went to Haarlem, where 
he worked under Adrian van Ostade and under Jan van Goyen, 
whose daughter be married in 1649. In the previous your be 
had joined the painters’ gild of the city.. In 1667 he is said to 
liave been a brewer at Delft; in 1669 a small debt,of ten florins 


owing to an apothecary led to the seizure and sale of hispictures; 
and in 1672 he received municipal authority to open a tavern. 
In 1673 he took a second wife, Maria van Egmont, the widovrtd 
a bookseller in Leiden. The accounts of his life, however, are 
very confusing and conflicting. Some biographers have asserted 
that he was a drunkard and of dissolute life, but the number of 
his works—Van Westrheene, in his Jom Stem, itude sur Vart iOn 
HoUard, has catalogued ineorly five hundred and Hoistede de 
Groot about double that numbet-r-seems sufficient in itself 
to disprove the charge,. His later pictures bear marks of 
haste and are less careful^ finished than those of Ms earlier 
period. He died at Leidea in 1679. 

The works of 1 Jan Steen are distinguished by correctness of 
drawing, admirable freedom. and spirit of touch, and 1 clearnos 
and transparency of colouring. But their true greatness,»due 
to their intdlectual qualities. In the wide range of his subjects, 
and their dramatic character, he surpasses all the Dutch fl^ro- 
painters, with the single exertion of Rembrandt, His pro- 
ductioDs range from the stat^ interiors of grave and weMtihy 
citizens to tavern scenes of jollity and debauch. He painted 
diemists in thrir Isbaratories, doctors at the bedside of their 
patients, card-parties, marriage feasts, and the festivals .of . St 
Nicholas and Twe^th Nig^rt—even religious subjects,, though 
in these he was least successful. His rendering ii cbildrm is 
espeoially delightful. Dealing often with the, coarser aide of 
things, his wort-,is full of humour; he, depicts the comedy of 
human.life' in a spirit of very genial- toleration, but now.and 
■again there appear keenly .tdlingjtoucbes.of. satire winchrocall 
a pictorial moi^t suob;as Hogarth-. Portrmts from his brush 
are ooraparatively rare..i Xbe- best; known is the portrait , of 
himself lit the'Rijksmuseum in Amsterdam. . ' 

The Natioilta Callery coBtains three < pietutes Iby Jan Steen; .e< 
which -the “ Music Master f' is the Imost imiiortant, .Md .otbw 
excellent axamples of his England ate,prea^yed m,toeillc.yai, 

the Bute, and. the NorBibrook collections, at Apsley House and 
Bridgewater Hphse, and hi the gWleriee of fhe Hague, Antettrdato, 
and the Heriaita^, St'’Petersburg. -'A temarCSibly fineiexampte 
of ihis. -wDTk, Which apcceacd atitbe ReyeJ Academy Wurtpr-Exhi- 
Wtionin *907, h the prate B®fr“reMesft,." .I . ..i' nii 1 ; 

OTBBIWHIK J(S1»»WIP»P!), ft viW9ge,m the Pelgtan, 
lof Haijjftut, oB'tbe river,iSenne,.JamoM(i for.the bftttlg ot pHftlV 

kkk (Strinkirk,; E»tink«ike) .foug^ ,oa .J»ly„*3fg/A’i8i?^ iSw 

*69* between,the AlUea,(sea ,WAfti PR ,W») 

.under William HI. ipf England amj, the <»nvnftW «9 -hr 
the’dukc of..iUi|Mmbuig,iiP*ftvioos.!lh the battle tpe ftengh 
mof lay .fftoiag north-wesit/twthiiW.ngbl ?» 

,$tewkHrk 4 mut* left, toywds. Enghie!n,Mwhilfttlhe,#iWfflw 
iWilliftto-.HLiiwas. encanjpe^ fthoji#,Hji , In 
the strategical methods 

>to ftfteeiJmvingftthtevid theflWnediatefthjyi^^^f^^ 
jftf.: NanJnr,!, took ,up a nttpng; posjri^,.ft;PP^ 
would not dare to attack,it, while the 
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in tU probability have done as the French marshal desired, 
were by the fortune of war afforded the opportunity of surprising 
a partof the enemy’s forces. For in the 17th century, when the 
objects of a war were as far as possible secured without the loss 
of valuable Kves, and general decisive battles were in every way 
considered undesirable, a brilliant victory over a part, not the 
whole, of the enemy’s forces was the tactical idea of the best 
generals, and accordingly William, having completely misled 
the enemy by forcing a detected spy to give Luxemburg false 
news, set his army in motion before dawn on July sjrd/August 
3rd to surprise the French right about Steenkirk. The advanced 
guard of infantry and pioneers, under the duke of Wiirttemberg, 
deployed close to the French camps ere Luxemburg became aware 
of the impending blow; at this moment the mam body of th:* 
army farther back was forming up after the passage of some 
woods. When the fight opened, Luxemburg was completely 
surprised, and he could do no more than hurry the nearest foot 
and drE^oons into action as each regiment came on the scene. 
But the march of the Allies’ main body had been mismanaged; 
while Wurttemberg methodically cannonaded the enemy, wait¬ 
ing for support and for the order to advance, and the French 
worked with feverish energy to form a strong and well-covered 
Hne of battle at the threatened point, the Allies’ main body, 
which had marched in the usual order, one wing of cavalry 
leading, the infantry following, and the other wing of cavalry 
at the tail of the column, was being hastily sorted out into 
infantry and cavalry, for the ground was only suitable for the 
former. A few battalions only had come up to support the 
advanced guard when the real attack opened (is.30). The 
advanced guard had already been under arms for nine hours, 
and the march had been over bad ground, but its attack swept 
the first French line before it. The En^ish and Danes stub¬ 
bornly advanced, the second and third hnes of the French in¬ 
fantry giving ground before them, but Luxemburg was rapidly 
massing his whole force to crush them, and meanwhile the con¬ 
fusion in the allied main body had reached its height. Count 
Solms, who commanded it, ordered the cavalry forward, but 
th" mounted men, scarcely able to move over the bad roads 
and heavy ground, only blocked the way for the infantry. 
Some of the English foot, with curses upon Solms and the 
Dutd) generals, Iwoke out to the front, and Solms, angry and 
excited, thereupon refused to listen to ail appeals for aid from 
the front. No attempt was made to engage and hold the centre 
and left of the French army, which hurried, r^ment after 
regiment, to take part in the fighting at Steenkirk. William’s 
count«--order that the infantry was to go forward, the cavalry 
to halt, only made matters worse, and by now the advanced 
guard ted at last been brought to a standstill. At the crisis 
Luxemburg had not hesitated to throw the whole of the French 
and Swiss guards, led by the princes of the royal house, into the 
fight, and as, during and after this supreme effort, more and more 
French troops appeared from the side of Enghien, the Allies 
were Aiven back, contesting every step by wei^t of numbers. 
Those troops of the main body, foot and dragoons, which suc¬ 
ceeded in reaching the front, served onlv to cover and to steadj? 
the retreat of Wdrttemberg’s force, ana, the coup having maiu- 
feitly failed, William ordered the retreat. The Allies retired as 
they had come, their rear-guard showing ti.j stubborn a front 
for the French to attack. The latter were indeed in no state 
Over eight thousand men out of only about fifteen 
thbumd enga^ on the side of the Allies w«-e killed and 
wouil 3 e< 3 , aiid the losses of the French out of a much larger force 
w6' e kt least equal. Contemporary soldiers affirmed that Steen¬ 
kirk was hardest battle ever fought by infant^, and 
the ba tie served not only to illustrate the splendid discipiitK 
of the old professional armies, but also to ^ve point to ^ 
Irtiuctance of the generals of those days to fight bathes in whidt, 
iOttep the figfhting spirit was unchained, the armies shot each 
iet hei* to pieces teferp either woiijd give Pray. 

WKFLS' (akm to' steep”), « genersd ardiitectural name 
Ital. amppi^, Ger. ^ekentmii) for the whede 
attaagtinMittt eff towtf, isidfty, spire, &c. 


STERLECHASB, a variety of horse-racing not run on the 
flat, but either across country or on a made course with artificial 
fences, water-jumps, &c. (see HoRSE-RAaNo). The origin of 
the sport and the name is due to matches run by owners 
of hunters, the goal being some prominent landmark, such 
as a neighbouring church steeple. There is an early record of 
such a match in 1753 in Ireland, when the course was 4} m., 
“ from the Church of Buttevaut to the spire of St Leger Church.” 
The name is sometimes used of cross-country running or of 
a race on a made course over hurdles and other obstacles. It 
is also given to an English variation of the old French game of 
Goose (?.».). It is played with two dice on a board, on which is 
depicted a race-course with hurdles, water-jumps and other 
obstacles. The course is marked in 60 compartments by means 
of radii, and the game is won by the player whose horse makes 
the circuit in the fewest throws. Each player is provided with 
a marker, usually in the form of a jockey on horseback, which 
is moved forward after each throw to the space to which the 
number thrown entitles it. 

STEER, PAUL WILSON (i860- ), English painter, was 

born at Birkenhead. He was trained first at the Gloucester 
school of art^ and afterwards in Paris at the Academic Julian, 
and in the Ecole des Beaux Arts under Cabanel. After 1886, 
before which date" he had shown three pictures at the Royal 
Academy, practically the whole of his work was seen in the 
exhibitions of the New English Art Club, of which he is a pro¬ 
minent member. His figure subjects and landscapes show peat 
originality and technic^ skill (see Painting : Hecent British). 
His portrait of himself is included in the collection in the Uffizi 
Gallery, Florence. 

STEVENS, GEORGE (1736-1800), English Shakespearian 
commentator, was bom at Pillar on the loth of May 1736, the 
son of an East India captain, afterwards a director of the 
company. He was educated at Eton and at King’s College, 
Cambridge, where he resided from 1753 to 1756. Laving 
the university without a degree, he settl^ in clumbers in the 
Temple, removing later to a house on Hampstead Hath, whwc 
he collected a vduable library, rich in Eheabcthan literature. 
He also accumulated a large collection of Hogarth prints, and 
his notes on the subject were incorporated in John Nichols’.s 
Genuine Works oj Hogarth. He walked from Hampstead to 
London every morning before seven o'clock, discussed Shake¬ 
spearian questions with his friend, Isaac Reed, and, after nu^ng 
his daily round of the booksellers’ shops, returned to Hampstead. 
He began his labours as a Shakespearian editor with reprints 
of the quarto editions of Shakespeare’s plays, entitled Twenty 
of the Plays of Shakespeare . . . (1766). Ifr Johnson was im¬ 
pressed by the value of Ais work, and suggested that Steevens 
should prepare a complete edition of Shakespeare. The result, 
known as Johnson’s and Steevens’s edition, was The Works of 
Shakespeare with the Corrections and Illustrations of Various 
Commentators (10 vols., 1773), Johnson’s contributions to which 
were very slight. This early attempt at a variorum edition was 
revised and reprinted in 1778, and further edited in 1785 1^ 
Isaac Reed; but in 1793 Steevens, who had asserted that he 
was now a " dowager-editor,” was persuaded by his jealousy 
of Edmund Malone to resume his labours, ^e definitive 
result of his reseaxdies was embodied m an edition of fifteen 
volumes. He made changes m the text soinetimes apparently 
with the sole object of showing how much abler he was as an 
emendator than Makme, hot his wide kntpwledge 6f Elizabethan 
literature stood himin ^od stead, and subsequoit editors haVe 
gone to his pages for parallel passagm from contempoiaty 
auHiors. Hk deficiencies from w point of view of purely 
Uteiary criticism are apparent from the fact that he eaeduded 
Shakespeare’s somwtsand poems because, he wrote, ” the stmng- 
est act of parliament thatoould be fmned woidd hul td compel 
readers into their service." In the twen^ years between 1773 
and 1793 be was less harmlessly engaged in criticizing hit leUows 
and piaying midicious practical jolcM on them. Dr Johnson, 
who was one of bis etanebest fri^s, laid ihe had come to live 
the Ite ef a&«atlaw,biit>be!«aa generauBand to a snudleiNle 
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of friends civil and kind. He was one of the foremost in expos* 
ing the Chattertcn-Rowley and the Ireland forgeries. He wrote 
an entirely fictitious account of the Java upas tree, derived from 
an imaginary Dutch traveller, which imposed on Erasmus 
Darwin, and he hoaxed the Society of Antiquaries with the 
tombstone of H&dicanute, supposed to have been dug up in 
Kennington, but really engraved with an Anglo-Saxon inscrip¬ 
tion of his own invention. He died at Hampstead on t! e 22nd 
of January 1800. A monument to his memory by Flaxman, 
with an inscription commemorating his Shakespearian lab'ur-, 
was erected in Poplar Chapel. The sale catalogue of his valuable 
librai^ is in the British Mu'eum. 


Steevens's Shakespeare was re-issued by Isaac Reed in 1803, 
in 21 volumes, witii additional notes left by Steevens. This, which 
is known as the " first variorum " edition, was reprinted in 1813. 
Steevens's notes are also incorporated in the edition of 1821, begun 
by Edmund Malone and completed by James Boswell the younger. 

STBEVEHB, GEORGE WARRIHOTOH (186^1900), English 
journalist, was bora at Sydenham, near London, on the loth of 
December 1869, and was educated at the City of London School 
and Balliol College, Oxford, of which he was a scholar. He 
first began to write in undergraduate periodicals. In 1^3 he 
was elected a fellow of Pembroke Cf liege, Oxford, and in the 
■same year spent some time at Camb id|^, editing a weekly 
park dical, the Cambridge Observer, and becoming a ccntributor 
tu ^he-Naliond Observer, then edited by Mr W. E. Henley. 
He then married and went to London, and joined the staff of 
the PaU Mall Gazette, contributing also to the New Ranew 
and Blackwood’s Magazine. Some of his articles were raprinted 
in Monologues of the Dead. In 1896 he joined the staff of the 
London Daily Mail, then just started, and went on various spe<^ 
missions for that paper, which resulted in more than one series 
of articles, afterwards turned into books. In this way he 
published The Land of the Dollar (1897), With the Conquering 
Turk (1897), Egypt in z8p8, and With Kitchener to Khartoum 
(1899). In September 1899 he went to South Africa and joined 
Sir George White’s force in Natal as war-correspondent, being 
subsequently besieged in Ladysmith. He died during the siege, 
of enteric fever, on the 15th of January 1900. The articles 
he had sent home from South Africa were published post¬ 
humously in a volume called From Capetown to Ladysmith. 
Steevens, had a remarkable gift of seizing the salient facts and 
principal characteristics in anything he wished to describe, and 
putting them in a vivid and readable way. His ewly death 
removed an interesting personality in English journalism. 

STEFANIE, Basso Naebor, or Chuwaka, a lake of East 
Africa, lying in 37° E., between 4® 23' and 5® N., and measuring 
some 40 m. by 15. It is the southernmost and lowest(i88o ft.) 
of a series of lakes which lie in what appews to be a north-easterly 
continuation of the great East African rift valley, although this 
loses its clearly marked character in about 3® N. There is, how¬ 
ever, a well defined watershed extending from the hills east of 
Stofanie to the Harrar range. The character of .the lake, which 
has no outlet, varies greatly according to the amount of water 
brought down by its principal feeder, the Dulei, which ent«s 
at its north end, being there a fairly rapid stream 50 yds. wide 
and 3i ft. deep. At low water the western part of the lake is 
dry. The Dulei, which rises north of 6® N., is joined in about 
36® ss' E., s" 8' N. by the Galana Sagan or Galana Amara. The 
^gan in tiroes of flood receives the overflow of tte next lake m 
the series, Chambo or Gaujule, which lies, at a height of 3460 ft. 
70 m. nortb-nofthreast of Stefanie. Chamho m tarn receives 
the waters of a larger lake—Abai, Abaya, Pagade or Reg^a 
Margherita—through the river Walo, across a plam only 2 m. 
wide. Abai lies 4200 ft, above the sea, is 45 m. longMd 18 m, 
across at its greatest width. It is cut py 38 E. There are a 
numbter of islands on the lake. M .the lakra of the se^ are 
shut iu -by high muntainsi those suirovndmg. Isake Abw, tp- 
gether with the islands with which its surface is broken, 
clothed with kixuriant vea^twn. The chW feeder of Abai, 
the Bifett* rises in about North-east of Abai ue seyersl 


Lake Stefanie was diroovered by Count Samuel Teleki in 
1881, and has since, with others of the series, been explored by 
Donaldson Smith, V. Bottego, M. S. Welby, Oscar Neumann 
and others. J. J. Harrison in *899 found the lake quite dried 
up, and two years later Count Wickenburg found water <«ily in 
the northern part. An agmment of 1907 with Great Britain 
ecognized the lake as within the Abyssinian Empire. 

See Geographical Journal (ScjJt 1896, Sept and Dec. *900, Sept 
1901, Oct. 1902). L. von Honael, Discovery of Lakes Rudolf and 
Stefanie (London, 189.1); L. VannuteUi and C. dterni, L'Omo 
(Milan, 1899); Bntisli War Office map, Africa, sheet 79. 

STEFFANI, AGOSTINO (1653-1728), Italian ecclesiastic, 
diplomatist and musical composer, was bom at Castelfranco 
on the 25th of July 1653. At a very early age he was adipitted 
as a chorister at St Mark’s, Venice. In 1667 the beauty pf his 
voice attracted the attention of Count Tattenbach, by whom he 
was taken to Munich, where his education was_ completed at the 
expense of Ferdinand Maria, elector of Bavaria, Who appointed 
him “ Churfiirstlicher Kammer-und Hofmusikus” and granted 
him a liberal salary. After receiving instruction from Johann 
Kaspar Kcrl, in whose charge he lived, he was sent in 1673 tp 
study in Rome, where Ercole Bemabei was his master, and among 
other works he composed six motets, the original manusaipts 
of which are now in the Fitzwilliam Museum at Cambridge. 
On his return to Munich in 1674 he published his first weak, 
Psalmodia vesperiina, a part of which was reprinted in Martihi!s 
Saggio di contrappunto in 1674. In 1675 he was ^pointed 
court organist. The date when he was ordained priest, witk 
the title of Abbate of Lepsing, is not precisely known. Hip 
! ecclesiastical status did not prevent him tecan turning his atten- 
t tion to the stage, for which, at different periods of his life, he 
composed work which undoubtedly^ exercise a potent influence 
! upon the dramatic music of the period. Of his first opera, Marco 
Amelia, written for the carnival and produced at Munich in 
1681, the only copy known to exist is a manuscript score preserved 
in the royal library at Buckingham Palace. It was followed 
by Solone in 1685, by Audacia e rispetto, prerogative d'mart 
and Sewio Tultio in 1686, by Alarico in 1687, wd by Niobg ja 
1688; but of these works no trace can now be discovered.^ 1^- 
withsfanding the favour shown to him by the elector MaximiliaD 
Emanuel, he accepted m 1688 the appointment of Kapelln^ister 
at the court of Hanover, where he spwdily improved an acquaint¬ 
ance dating from 1681 with Ernest Augustus, duke of Brun*- 
wick-Luneburg (afterwards elector of Hanover), winning also 
a pleasant footing with the duchess Sophia ChMloto (afteninrdfi 
electress of Brandenburg), the philosopher Leibmtz, the Abhafe 
Ortensio Maixro, and many men of letters and intelligence, and 
where, in 1710, he showed great todness to Handel, who was 
then just entering upon his glorious career. He inaugurated 
a long series of triumphs in Hoover by composmg, for ithc 
opening of the new opera house in 16B9, an opera called ^ntico 
it Leorw, which was produced with extraordinary splradour 
and achieved an inunense reputation. Fbr the same theatre he 
composed La Lotto tEreede con AchiUei in 1689, !.« SupeHia 
d’Alessandro in 1690, Orlando generoso in 1691, Le RivaU 
cordi m 1692, La Liberid Contenta in 16^, I Trionfi dd fata 
and 1 Baccanali in 1695, and Biiseide m 1696. The libretto’ 
of Briseiie is by Pahnien. Those of most not all the othew 
are by the Abbate Mauro. The scores are preserved at Budk- 
inghw Palace, where, m tiompony with five volumes of sonM 
and three of duets, they form part of the collection brought ti) 
England by the elector of Haiioyer in 1714. But it was 
only as a musician that Steffani ditth^iiAed himrolf in his 
home. The elevation of Ernest Au^stus to the electorate’fin 
1692 led to difficulties, for the arrange^t of ■t^ch 
necessary thttt an ambass^or should Visit the various GeM|m 
courts, armed yith a considerable simdunt ofi dijilomatic picti^w. 
The accoinplished abbate was rent on this delicate nii^^ Th 
1696, with % title of envoy extraordinsiry, and he WfifiTOd' hfe 
difficult task so well that l^ope Ifitibcent TQ., in i^cMltita rt 
certain privileges he had, seeuWd for thfi Hanbyertot^th^K^^ 
consecTa^ hun bishop df S)^ in the ,y^ert 
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JD X098 he mut sent os flmbassador to Brussels, and after the 
desitli of Ernest Augustus in the same year he entered the service 
of the elector palatine, John William, at DQsseldorf, where he 
held the offices of privy counciUor and protonotaiy of the holy 
see. Invested with these high honours, Steffani could scarcely 
emtimie to produce dramatic compositions in public without 
grievous breach of etiquette. But his genius wa.s too importun¬ 
ate to submit to repression; and in 1709 he ingeniously avoided 
the difficulty by producing two new operas —Ema at Hanover 
and TasSUone at Dflsseldorf—^in the name of his secretary and 
amanuensis, Gregorio Piva, whose signature is attached to the 
scores preserved at Buckingham Palace. Another score—^that 
of Arminity—m the same collection, dated Dusseldorf, 1707, 
and evidently the work of Steffani, bears no composer's name. 

Steffani did not accompany the elector George to England; 
but m ^724 the Academy of Antient Musick in London elected 
him its honorary president for life; and in return for the com¬ 
pliment he sent the association a magnificent Stahat Mater, for 
six Voices and orchestra, and three fine madrigals. The manu¬ 
scripts of'the.se are stiff in existence, and the British Museum 
possesses a very fine Cowffteior, for three voices and orchestra, 
of abbot the same period. All these compositions are very much 
in advance of the age in which they were written; and in his 
operas Steffani shows an appreciation of the demands of the 
stage very remarkable indeed at a period at which the musical 
(^miiWas graduallyapproaching the character of a merely formal 
concertj with scenery and dresses. But for the manuscripts at 
Buckingham Palace these operas would be utterly unknown; 
but Steffani will never cease to be remembered byliis beautiful 
charhber-dubts, which, like those of his contemporary Carlo 
Maria Clari (1669-1745), are chiefly written in the form of 
can^tas for two voices, accompartied by a fipred bass. The 
BritiA Museum (Add. MSS. 5055 scq.) possesses more than a 
tendtad of these charming compositions, some of which were 
published at Munich in 1679. Steffani visited Italy for the last 
time fe 1727, in which year Handel, who always gratefully 
nwbinbered the kindness he had received from him at Hanover, 
ohce'more met him at the palace of Cardinal Ottoboni in Some. 
This was the last time the two composers were destined to meet. 
Steffani returned soon afterwards to Hanover, and died on the 
rith of February 1728 while engaged in the transaction of some 
diplbraatie business at Frankfort. 


' Steffani stands somewhat apart from contemporary Italian 
ebtbposers (e.g. Alessandro Scarlatti) in his mastery of instru- 
ffie'ntUl forms. His opKi over ufes, &c., show a remarkable 
(jbttbination ofTbilian suavity with a logical conciseness of 
cbnstruction which is due to French influence. In vocal music 
he is certainly inferior to Scarlatti,' and none of his famous duets, 
despite their charm, can compere for seriousness of intention 
sWth the Sicilian’s ihaster’fe chamber-cantatas. His instru- 
mefital music, however, is historically important as a factor 
ih, thfe sirtisric development of Handel. 

HllNRIK (1773-1845), German philosopher, 
scientist end poet, of J^orwegian extraction, was born on the 
end qf May 1773 >.at Stavanger, and died m Berlin on the 13th 
of iFebruaiy 1845. At the age pf fourteen he went with his 
pf^ents to Copenhagen, vvhere he studied theology and natural 
Spence. In 1796 he lectured pt Kiel, and a year Irter went to 
JpM to study the natural philosophy of Schelling. He went 
to in 1800, and ti^ere came under the influence of 

Weriiw. After two years he returned to Copenhagen, but his 
leqtuits^cited so much dj^apprbyal that he took a professor- 
8hip,at,]^e m 1804. ’ Jhiring the Vi^ar ot Liberation he served 


§teffens ww, erf the so-(j^e <3 Hiiiosbphere of Nature, si frie^ 

imd. adherent 9^|weUing ailti Schleienp^her, Morb than either 
twp^l^nl^tB he acqpjiuntisa ,9ii|;h the dUbverips 
‘tabled to correct or mpdify 


M ^ held, that, 

throu^out the scheme of nature and intellectual life, the mam 


principle is individualization. As organisms rise higher in the 
scale of development, the sharper and more distinct become their 
outlines, the more definite their individualities. This principle 
he endeavoured to deduce from his knowledge of geology, 
in CMtrast to Lorenz Oken, who developed the same theory 
on biological grounds. The influenoe of his'views was con- 
sidf^able. Not only did Schelling and Schlciermacher modify 
their theories in deference to his scientific deductions, but 
the intollectual life of his contemporaries was cixisiderably 
affected. His lectures in Copienhagen in 1802 were attended 
by many leading Danish thinkers, such as OehlenschlSgcj and 
Grimdtvig. Schlciermacher was so much struck by their 
excellence that he endeavoured, unsuccessfully, to obtain for 
Steffens a chair in the new Berlin University in 1804, in order 
that his own ethical teachings should be supported in the 
scientific department. 

His cliiuf scientific aiul pliilosopbica] works are: Beitrdge tut 
innern Natiageschichte dtr 0niltd*Ug» *r 

Natvrmssenschaft (1806): Anthropohgie (1824). He wrote a»so 
Uelitr die Idee der UniversitSien (>835), and lleber geheime Verbin- 
dungen auf Universituten (183,3); works on religious subjects, 
Karikaturen des Heiligstm (1819-1821); Wie ich imedtr Luthermer 
wurde und was mir das Luthertum ist (1831); Vm der falsehen Theo- 
hgie and dem wahren Glauben (new oil., 1831); poetical works. 
Die Familien Walsetb und Leith (1827); Die vier Norweger {iHzS); 
Afnto/w (1831), collected in 1837 under the title of liloeWlex. During 
the last five years of his life he wrote an autobiograpliy, Was iA 
erlebte, and after hiS death was published Nachgelassene Sekriften 
(1846). See Tietaen, Zur Ermnerung an Steffens; Peterson, Henrik 
Steffens (Ger. trans., 1884); Dilthey, Leben Schleiermachers. 

STEIBELT, DAHIEL (c. 1764-1823), German pianist and 
composer, was bom at the earliest in 1764 or 1765 in Berlin. 
He was indebted to the crown prince Frederick William for 
his musical education. 'Very little is known of his artistic life 
before 1790, when he settled in Paris and attained great popu¬ 
larity as a mrtuoso by means of a pianoforte sonata called La 
Coquette, v/iiich. he composd for Queen Marie Antoinette; his 
dramatic opera entitled Romeo et Juliette, produced at the 
Thbatre Feydeau in 1793, was equally successful. In 1796 
Stdbelt removed to London, where his pianoforte-playing 
attracted great attention. In 1798 he produced his concerto 
(No. 3, in E flat) containing the famous “ Storm Kondo ”—a 
work that ensured his popularity. In the following year 
Steibelt started on a professional tour in Germany; and,-after 
playing with some success in Hamburg, Dresden, Prague and 
Berlin, he arrived in May 1800 at Vienna, where he challenged 
Beethoven to a trial of skill. His discomfiture was complete 
and he retired to Paris. During the next eight yPart he lhed 
alternately in that city and in Lmdon. In i to8 he was invited 
by the emperor Alexander to St Petersburg, succeeding Boiel- 
dieu as director of the royal opera in 1811, Here he resided 
in the enjoyment of a lucrative appointment until his death 
on the 20th of September 1823. 

Besides iris dramatic music, Steibelt left behind him an enor¬ 
mous number, of compositions for the pianoforte. iHis playing, 
though brilliant, was wanting in the higher qualities which 
characterized that of his contemporaries, John Cramer and 
Muzio dementi; bar be was gifted with talents of a high order, 
and the reputation he enjoyed was fully deserved. 

STEIN, CHAIttOlTE VON (1742-1827), the friend of (jioethe, 
was born at Weimar on the'Z^h of Decembiw 1742, the eldest 
doubter of the Hofmafs'chall. (master of the ceremonies) von 
Schartit She becroeinhw sixteenth year lady-in-wnltinjj'to the 
duchess Anna Amalia,'tne hccpinpiis^d mother of l^e Knl 
August of Saxe-Weimar. H' *764 Mife ijriaTried Frdiherr Ptieti- 
rich von Stein^ master' of this horsieto the duke,'and seven chil¬ 
dren were the w^ne pi thp rihioif., 'Goethe, who anrhred iri Weiiriai 
in i 7)5, was soon captivated^ ^e rfiartn oi this lady, his s^Ior 
by seVen years, and lihe S«l«&«n<f'(unlbh tif sbijls) they fdtmed 
wertist'd .a furthering ah'd ehnobling intiuencO iipop‘.Giktiie^ 
M 'and wofk.,' For mo^'than ten yfots Charlrittp‘.Wp 
tVashiscon^p|)t bbippmji»i,andbyherbfighi'ena gerifabt^^Uto 
arid friendship jriie gtMirated’his eftotte anti assui^ (axPs. 
On Gbeihe's retiim'llrdHi 'Rjfly in 
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relations between them were relaxed, and the poet’s connexion 
with Christiane Vulpius still further estranged them. Char¬ 
lotte’s jealousy and indignation at first knew no bounds, and 
it was only by slow degrees that friendship was restored. 
Charlotte von Stein was also intimate witli Schiller and his 
wife, and numerous interesting letters from her are to be found 
in Charlotte von Schiller und ikre Preunde (vol. ii., 1862). She 
became a widow in 1793, but continued to live at Weimar until 
her death there on the 6th of January 1827. 

Goethe's letters to Frau von Stein form one of the most interest¬ 
ing volumes of the jKiet's correspondence. Her own letters addressed 
to him were returned to her at her request and destroyed shortly 
before her death. A prose tragedy. Dido, written by her in 1292 
(published 1867), is of little poetical value. 

Goethe's Briefe an Frau i»o*» Sfsfn aus den Jahren mb-iSao 
wore edited by A. Scholl (3 vols., 1848-1851; 2nd ed., by W. Ficlitz, 
1883-1885; 3rd ed., by J. Wahle, 1^0). See H. Uiintzer, Charlotte 
von Stein (2 vols., 1874); idem, Charlotte von Stein und Corona Schrdter 
(1876); G. H. Calvert, Charlotte von S(«'» (Boston and New York, 
1877); and A. Sauer, Frauenbiider aus der Blitteieit der deutschen 
l.iieratur (1885); W. Bode, Charlotte von Stein (1910). 

STEIH, HEINRICH FRIEDRICH KARL, Bakon voh und 
2UM (iisi-i&si), German statesman, was bom at the family 
estate near Nassau, on the a6th of Octoijer 1757. He was the 
ninth child of Karl Philipp, Freiherr vom Stein; the maiden name 
of his mother was voa Simmern. His father was a man of stem 
Md irritable temperament, which his far more famous son 
inherited, with the addition of intellectual gifts which the father 
entirely lack d. The family belonged to the order of imperial 
k ights of the Holy Roman Empire, who occupied a middle 
position between sovereign princes and subjects of the empire. 
They owned their own domains and owed all^iancc only to the 
emperor, but had no votes for the diet. In his old age he ex¬ 
pressed his gratitude to his parents for “ the influence of their 
religious and truly German and knightly example.” He added, 
“My view of the world and of human affairs I gathered'as a 
boy anj youth, in the solitude of a country life, from ancient 
and modem history, and in particular I was attracted by the 
incidents of he eventful history of England.” The influe icc of 
English ideas, which was so potent a factor in the lives of Vol¬ 
taire, Rousseau, Talleyrand and many others in the 18th century, 
was therefore potently operative in the early career of Stein. 
He does not seem to have gone to any school; but in 1773 he 
went with a private tutor to the university of Gottingen in 
Hanover, where he studied jurispsudence, but abo found time to 
pursue bb studies in English history and politics, whereby, as 
he wrote, “ ray predilection for that natiem was confirmed.” 
In 1777 be left (^ttingen and proceeded to Wetzlar, the legal 
centre of the Holy Roman Empire, in order to see the workmg 
of its institutions and thereby prepare himself for the career 
of the law. Next, after a stay at each of the chief South German 
capitab, he settled at Regensburg (Ratisbon) in order to observe 
the methods of the imperial diet. In 1779 he went to Vienna, 
gave himself up to ^e gay life of that capital, and then 
proceeded to Berlin early in 1780. 

There his admiration for Frederick the Great, together with 
his distaste for the p>ettine8s of the legal procedure at Wetzlar, 
impelled him to take service under the Pmssian monarch. He 
was fortunate in gaining an appointment in the department 
of mittes and manufactures, for at tiie head of thb office was an 
able and intel^ent administrator, Heinitz, who helped him to 
master the principles of economics and civil govmiment. In 
June 1785 he was sent for a tinie as Fnissian ambassador to the 
courts of IfatinzljZweibrudcen and Darmstadt, but he soon felt 
a .distaste for dq^macy, and in 1786-1^87 he was able to tndulj^ 
his taste for travel by a tour in En^^d, where he pursued ins 
researches into commercial and mining affurs. bi November 
1787 he became Karamerdirektor, s,e. director of the board of 
war and domains fm the king’s possessions west of the river 
Weser j and in tjpfi he was appointed supretne president of all 
thei\yest»hhfian chambers deimng with the commeHte apd mines 
d iFrussienlands. Among,the benefits whit&he conferred 
on thm distnots, one of the chief was the canahaatioh td the 
river Ruhr, which thenceforth became an important ouM'for 
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the coal of that region. He abo improved the navigation of the 
Weser, and kept up well the main roads conmutted to hb 
cam. On the 8th of June r793 he married the counjess 
Wilhelrainc, daughter of Field Marshal Count Tcfliann Ludwig 
von Wallmoden-Gimborn, a natural son of ^^g George II. 
of Great Britain. 

Stein’s early training, together with the sternly practical 
bent of his own nature, made him completely impervious to the 
enthusiasm which the French Revolution had aroused in many 
minds in Germany. He disliked its methods as an intmuption 
to the orderly development of peoples. Nevertheless he care¬ 
fully noted the new sources of national strength which its 
reforms called forth in France. 

Meanwhile Prussia, after being at war with France during the 
years 1792-95, came to terms with it at Basel in April 1795, and 
remained at peace until 1806, though Austria and South Ger¬ 
many continued the struggle with France for most of that interval. 
Prussia, however, lost rather than gained strength at this time; 
for Frederick William III., who succeeded the weak and sensual 
Frederick William II. in November 1797, was lacking in fore¬ 
sight, judgment and strength of character. ’ He too often allowed 
public affairs to be warped by the advice of secret and irrespon¬ 
sible counsellors, and persisted in the policy of subservience to 
France inaugurated by the treaty of Basel. It was under these 
untoward circumstances that Stein in 1804 took office at Bolin 
as minister of state for trade. He soon felt constrained to 
protest against the effects of the Gallophil policy of the chief 
minister, Haugwitz, and the evil influences which clogged the 
administration. Little, however, came of Stein’s protests, 
though they were urged with his usual indsiveness and energy. 
Prussian policy continued to progress on the path which led to 
the disaster at Jena (Oct. 14,1806). 

"The king then offered to Stein the portfolio for foreign affairs, 
which the minister declined to accept on the ground of his 
incompetence to manage that department unless there was a 
complete change in the system of government. The real motive 
for his refusal was that he desired to see Hardenberg take that 
office and effect, with his own help, the necessary administrative 
changes. The king refused to accept Hardenberg, and, greatly 
irritated by Stein’s unusually outspoken letters, dismissed him 
altogether adding that he was “ a refractory, insolent, obstinate 
and disobedient official.” Stein now spent in retirement the 
months during which Napoleon completed the ruin of Prussia; 
but he saw Hardraberg called to office in April 1807 and important 
refoims effected in the cabinet system. During the n^;otiBtions 
at Tilsit, Napoleon refused to act with Hardenb^g, who there¬ 
upon retired. Strange to say, the French emjieror attl»ttime 
suggested Stein as a possible successor. No other strong man 
was at hand who could save the ship of State; and on the 4th of 
October 1807 Frederick William, utterly depressed by tiie tetrible 
terms of the treaty of Tibit, called Stein to office and entrusted 
him with very wide powers. 

Stein was now for a time virtually dictator of the reduced 
and nearly baiArupt Prussian state. The circumstances ot the 
time and hb own convictions, gained fromi study and experience, 
led him to press on drastic reforms in a way which could not 
otherwbe have been followed. First came the Edict of Emanci¬ 
pation, bsued at Memel on the 9th of October 1807, Which 
abolished the institution of serfdom throughout Prussia ftom the 
8th of October 1810. AH distinctions affecting the tenure of 
land (noMC land, peasants’ land, '&c.) were also swept away, 
and the principle of frw trade in land wasestabKshed forthwith. 
'Hie same famous edict also abrogated all class distinctidns 
respecting occupations and caHings Of my and eVery ktod, thus 
s^fcing another blow at the taste system Which had b^ so 
rigorous in Prussia. Stein’s n^t stm was to strengthen the 
cabinet by wise changes; top comphtatted te'be mumtrated 
here. He abo furthered the progress of the milftaiyreforins 
which are connected wore esp^kuy witt the nune Pf'SthiMn- 
horst they refashioned the Prusbiaft artWy On' modem 
lines^'i with * reserve system. Steift^s Ports 'W«ife direited 
mma tewards'tfivil affairs j and in’ mb iphlerif'he Was 
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issue a measure of municipal reform (Nov. kj, 1808) which 
granted local self-government on enlightened yet practical lines 
to ail Prussian towns, and even to villages possessing more 
than 800 inhabitants. 

Shortly afterwards the reformer had to flee from Prussia. 
In August 1808 the French agents, who swarmed throughout 
the lai^, had seized one of his letters, in which he spoke of his 
hope that Germany would soon be ready for a national rising 
like that of %)ain. On the 10th of September Napoleon gave 
orders that Stein’s property in the new kingdom of Westphalia 
should be confi,scated, and he likewise put pressure on Frederick 
William to dismiss him. The king ev^ed compliance; but the 
French emperor, on entering Madrid in triumph, declared 
(December 16) U nomine Stein to be an enemy of France 
and the Conf^emtion of the Rhine; and ordered the confisca¬ 
tion of all his property in the Confederation. Stein saw that 
his life was in dwger and fled from Berlin (Jan. 5, 1809). 
Thanks to the help of his former colleague. Count Friedrich 
Wilhelm von Reden, who gave him an asylum in his castle in 
the Riesengebirge, he succeeded in crossing the frontier into 
Bohemia. 

For three years he lived in the Austrian Empire, generally at 
Briinn; but in May 1812 he received an invitation from the 
emperor Alexander I. to visit St Petersburg, seeing that Austria 
was certain to range herself on the side of France in the forth¬ 
coming Franco-Russian War. At the crisis of that struggle 
Stein may have been one of the influences which kept the tsar 
determined never to treat with Napoleon. When the miserable 
remains of the Grand Army reeled back into Prussia at the 
close of the year, Stein urged the Russian emperor to go on and 
free Emope from the French domination. 

Events now brought Stein rapidly to the front. On the 
30th of December i8ia the Prussian general Yorck signed at 
Tauroggen a convention with the Russian general Diebich for 
neutralization of the Prussian corps at and near Tilsit, and for 
the free pa-ssage of the Russians through that part of the king’s 
dominions. The Russian emperor thereupon requested Stein 
to act as provisional administrator of the provinces of Ea.st and 
West Prussia. In that capacity he convened an assembly of 
representatives of the local estates, which on the 5th of February 
1813 ordered .the establishment of a militia {Landieehr), a militia 
reserve and a final levy (Landsturm). The energy which Stein 
infused into all around him c(Mitributed not a little to this impor¬ 
tant decision, which pushed on the king’s government to more 
decided action than at that time seemed possible. Stein now 
went to Breslau, whither the king of Prussia had proceeded; 
but the annoyance which Frederick William felt at his irregular 
action lessened his influence. The treaty of Kalisch between 
Russia and Prussia cannot be claimed as due to his actions, 
which were reprehended in court circles as those of a fanatic. 
At that time the great patriot fell ill of a fever and complained 
of total neglect by the king and court. He recovered, however, 
in time to take part in the drafting of a Russo-Prussian con¬ 
vention (March 19,1813) respiting the administration of the 
districts which should be delivered from French occupation. 
During the varying phases of the campaign of 1813 Stein con¬ 
tinued to urge the need of war d outrance against Napoleon. 
The Allies, after the entry of England and Austria into the coali¬ 
tion, conferred on Stein the important duties of superintending 
the administration of the liberated territories. After the great 
battle of leipzig (Oct. 16-19, ^813) Stein entered that city the 
day afto its occupation by the Allies and thus expressed 
his feenngs on the fall of Napoleon’e dominatim ; “ There 
it lies, then, the monstrous fabric cemented by the blood and 
tears of so many millions and reared by an insane and accursed 
tyranny. From we end of Germany to the other we may venture 
to say aknd that Napoleon is a wllain and the enemy of the 
human race.” 

Ee now desired; to see Gtamany reconstituted as a nation, 
in.aiunion which should be'at once strong for purposes of defence 
and knnded on constitutional priticiffles. His statesmanlike 
pFqjeets ware foiled, partly by the shr^ightedness of German 


rulers and statesmen, but also by the craft whereby the Austrian 
statesman Mettemich (q.v.) gained the alliance of the rulers 
of south and central Germany for his empire, on the under¬ 
standing that they were to retain their old governing power 
unimpaired. Thus it was in vain that Stein, during the congress 
of Vienna, pressed for an effective union of thfc German people. 
Austria and the secondary German states resisted all proposals 
in this direction; and Stein blamed the Prussian chancellor 
Hardenberg for betraying an indefiniteness of purpose which 
probably resulted from the same unfortunate defect in Frederick 
William of Prussia. Stein shared in the desire of all Prussian 
statesmen at that time to have Saxony wholly absorbed in 
their kingdom. In that, as in other matters, he was doomed to 
disappointment. On the 24th of May 1815 he sent to his patron, 
the emperor Alexander, a detailed criticism of the federal arrange¬ 
ments proposed for Germany, showing that they fulfilled not one 
of the requirements for real union and constitutional goveniT 
ment which had been so loudly demanded by the German people 
during the struggle of 1813. 

The remainder of Stein’s career must be briefly dismissed. 
He passed into retirement after the congress of Vienna, and saw 
with pain and disgust the postponement of the representative 
system of government which Frederick William had promised 
to Prussia in May T815. He refused to act as Prussian repre¬ 
sentative at the Frankfort diet, which he regarded as a mere 
travesty of the central federal institution which he had hoped 
to see. By indirect means he did what he could to check the 
violence of political reaction, but he was conscious of his weakness, 
and that fact embittered the later days of a man who was 
intensely proud and self-assertive. His chief interest was in the 
study of history, and in 1818-1820 he worked hard to establish 
the society for the encouragement of hi.storical research and the 
publication of the Monumenta Germaniae historiea, of which 
his future biographer, Pertz, became the director. Stein died 
on the 29th of June 1831. He left three daughters. 

In some respects there has been a tendency to magnify the 
achievements of Stein. As usually happens with men of great 
force of character, the work of less noteworthy individuals is 
ascribed to the one commanding personality. This was so even 
during the fourteen months of phenomenal activity, October 
1807 to December 1808. More painstaking research has shown 
that th.' credit for originating many of the far-reaching reforms 
then promulgated must be shared with Heinrich Theodor 
von Schon and many others.' It is now recognized that the 
king himself at that time rendered unsuspectedly large services 
to the cause of reform. A popular legend named Inm as the 
founder of the Tugendbund, an institution which he always 
distrusted. But when this is granted, it still remains true that 
Stein’s enlightenment, insight into the needs of the time, and 
almost superhuman energy, imparted to the reform movement a 
momentum which ensured its triumph at the most critical period 
which Prussia or any great European state passed through in the 
19th century. All his contemporaries were impressed, or even 
awed the determination and intellectual power of this remark¬ 
able man. His conversation had the effect of calling out all 
the powers of his interlocutors. “A conversation vrith him 
(wrote Vamhagen von Ensejwas a continual contest, a continual 
danger.” This mental pugnacity sometimes de^nerated into 
rudeness; and on severtd occasions his impetoosity kd him to 
take false steps. Still, sdien we take into consideration the 
magnitude of his achievements; when we recolkct that in 1808 he 
intended his municipal lefoim to serve as the foundation for 
free institutions for the Prussian provinces, and thereafter for 
the whole kingdom; when we realize the grandeur of his schemes 
in 1813-1815 for the union of the German peopk in a federal 

> Thus SchOn's memorandum on toe abolition Of ^dom was toe 
basis cd toe law of emancipation; and Stein's PolMschet Testament 
was also based on a draft by Sohdn. Sebita was bom .in 1773, 
entered toe Pnissian civil service in 1793, and subsequently held 
various high ministerial appointments. He was made castellan 
(Buffera/j of Marienburg on^ retirement in 184s, and died In 1836. 
The uiare claimed by.aim in Stein's teforms has been toe\Bttbjeot 
of somecenticovetsy.. 
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sydietti lOhlchVouia comfeJne sttength Vfith poKtioJ liberty— 
w< shan fiod it difficult to overmte me importance of his contri¬ 
bution to the solution of the most complex political problem of 
modem times. 


anifonn synthetio laettuid,' in his Ixiolc on algtArsidal: corvea 


(6 voK, 184^1853), 


is' ORf-itlaigrallit hf iG.! 

gUsh readers will find the need ol 


These works are corrected at a few poirrts by Max Lehmann’s 
LA$n Sairu (Leipzig, 1902-1903). For side-bghts on his career 
and character, see H. F. K., Baron vom Stein, l^btiumniunmgtn 
(Hagpn, 1901); C. T. Perthes, PolHische Zustdnde uni Persontn in 
linSsehtani tur ZeH der framdsisehm Herrschaft {2 vols., Gotha, 
l86»); DtnhwitriigMUn i*» Staatihantlen FiirsUn von Harienberg, 
cd. by !L. von Kanke (3 vols., Leipzig, tSyy); Vamhagrm vm Ensc, 
DtnlavUrdigheiUn (6 vols., Mannheim, 1837-1842,; English ed., 
I.ondon, 104^; A. Stem, Abhandlungen und AktenstUcke bms der 
pmasisehen SefofnueU i8oJ-r8rS (l^ipzig, 1885); M. Philippson, 
OimkieUt d$e promiitchvn 5taa(n»S8MS ifS(y~i8t3 (a vols., I.etpzig, 
1880); M. Lehmann, Kneubtch und Schdn (Leipz^, 1873); J. P. 
llassel, CtsckishU der preussischen Politik, /So7-iSrs (Leipzig, 
i88t); theVicomte Jean d’Uasel, Etudes surl'mnie 1S13; la difec- 
tion de la Prusse (Paris, 1907). (J. Hi. R.) 
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STEIIIER, JAKOB (1796-18^3), Swiss mathematician, was 
bom on the i8lii of March 1796 at the village of Utzendprf 
(canton Bern). At eighteen became a pu{Hl of Heinrich 
Pestalozzi, and afterwards studied at .Heidel^g. llience he 
went to ^lin, earning a livelihood there, as in Heidelberg, by 
giving jffivate lessons. Here he became acquainted with A. I-. 
(Jrelle, who, encouraged by his ability arid by that of N. H. 
Abel, then also staymg at Berlin, founded bis famous Journal 
(1826). After Steiner’s publication (1832) of his SysimaHsche 
Eniwicktlungetthio receiv^, through Jacobi’s exertions, who was 
I hen professor at Konigsbm, an honorary degree of that 
university; and through me influence of G. J. Jacobi and of tlm 
brothers Alexander and Wilhelm von Huinboldt a new chair 
of geometry was founded for him at Berlin (1834). This he, 
occupied tiU his death, which took place in Bern on the ist of 
April 1863. 

Steiner's mathematical work was confined to geometryi, 


This he treated synthetically, to the total exclusion of analysis, 
which he hated, and he is said to have considered it a disgrace 
to syuAttlcal geometry if equal or higher results were obtained 
by analytical methods. In bin own field he surpassed all his 
contemporaries. His investigations are distinguished by their 
great genenlity, by the fertility of his resources, and by such a 
rigour hi his proofs that he has been considered ,thq greate-st 
geometrical gehnU since ithe time of ApoDonius. 

In bis Sytiematiecke Sntwiekelung der. AbhingigkeU geomelruek^ 
Gesiatten voh 4 n<mder to laid tb* fcradatton of modem kynthetic 
geometry. He Wtrodnccs what are no* called the geometticM 
forms (fee row, flat pencil, *c.), and estabUabea between Bieir 
eleatMita a «m*«ne correspondence, or, as to c^ jt, 
projective. HeiwxtgivesVaideftiiMepiwj^verowsandton^, 
a new i^Mtation of conics and rated' quadric surfaees: Whlto 
leads OmCker and taott directly ttum former mettods into the Umw 
nstera of conioi.and reveala t» us itto otgaluc connexion (ti 
innumsrsdde properties and mysto3es.”:,|In,,thi8 work .^Im, m , 

which unfortunafely only Me vdumc 

projected five, we see for «ie first time the principle of duaH^ 
mtrodneed from the very bMinmng as an 

the most fundamental peopesties; of ihoplaiw,tto,M««MtltoipWnw 

In a second -little voluw Die geotn^e^, 
mufeHUui mitukt der gerf^ Linu uM ernes ie^ 
repnbHshed In 180 j by 6ttlMett, to shorra, wtot tod beep dr^y 
sweated pfeoeMt7boW*H ptobtoms of the sec<^ order, 

J^tosttwofiVadfi of atwighthelge alosuS without the use of. 

rStidsdSttM tifSPsawS Tf 4 s putUShed ta 1887^18981 ' _ i 

cast iriifliMMliwritiasn are foimdin anmeroiMitopmmow' 

font naiieikTT wI nioat.important W,few talagui 




to fee solution of problems which ansllyticaUy require the' to^lus 
of 'variation, blit Which at the tiisfe altogether'sttipk«ed_ the 
powers ef that calotdiis. Connected'with this is the ^per Kom 
KrUmmmgsschetierpuncte ebemr .Curvenj which. contaiae numegoua 
prraerties of pedals and roulettes, especiajhr qfitheir areas. 

Steiner's papers were collected and published in two volumes 
(GssaeiewKeH'sffe, i88i-T88:ri by the Berlin Adadnmyl 

See <X F. iGelser's pamphlet .Zio' Erinttemng' aw J. Steiner 
(Zurioli, 1B74). 

STSIKKETZ. KARL FRIEDfUOH VOH<i 796 -<t 677 )>I'ru»ian 
general field marshal, was bom at Eisenat^ on the a7tii ^ 
December 1796 and ^ucated at the cadet seboob-of i Sto^) in 
Pomerania from 1807 to 1811, in the midst of the misecy and 
poverty caused by the French occupation. At tfaeoutbr^ of 
the War of Liberation he and his eldnr brother made their, wi^ 
through the Frendi posts to Breslau, where, in spite::of theii 
poverty, they were at once appointed to the army, the elder as 
ensign on probatioe, the younger to the substantive rank of 
second lieutenant. After a vain attempt to obtain a ^nsfer 
to the BUlcher Hussars, for which regiment he had cmiceiVed an 
intense boyish admiration when it was quartered at Stoip> he 
was ordered to report himself to Yorck, who treated him and the 
other officers sent from Breslau ■with coldness, until ’yoypg 
Steinmete asked “■ when< he was to return to the king: wbo had 
sent him?” The brothers took part in the hardest,fitting 
of the campaign of 1813, the elder being; .killed at Leipngiand 
the younger being more than, once wounded. The short halt • 
on the Rhine he utilized in impioving his mHitary and genenl 
education. In tiie battles in France he won the recond class 
of the Iron Cross; After the peace be entered Paris but once, 
fearing to infringe upon the ten ducats that he saved snonthly 
from his pay to send to his mother. For the same reason hq htid 
aloof from the. pleasures of his more fortunate, comrades.. Ss. 
avmdance of youthful excesses enaUed him to -overcdxue his' 
eaflier bad health and to acquire a physical vigour which .he 
kept to the end of his long career as a soldiw. His; character 
as well as hb physique was strengthened by his Spartan-way of 
life, but his temper waS naturally embittered by the drcumstancos 
which imposed this seU-restraint. His,poverty and iwattt of. 
influence were the more tijvious Os he was, shortfy after the 
wars, assigned to the end Foot -Guards, statiemed in Berlin. - & - 
rigorously devoted himstif to study and to. tbejroBtinei.dBties 
of his profusion. From i8so to 1834 he studied withdistinctiDn 
at the Genenl War Academy, and was at the end of the ooune 
appointed to the topognphical section of 1 the general staflL 
General von Mfifflingreported of him that he wee arregantiand 
tiiat he resented “ encouragement’’—which he probably.iegiwded. 
as patronage—but that ms ability .wouldienable, iwe.tolPUlr 
distance hu comrades. Steinroeta .was too; poor <te:.iwiint 
himself on the small allowanoe grwted to genenl stef officers,.' 
and had 'to remiun with his regiment in oonsecpience. ^t< 
shortly after this his marriage to ids cousin Julie, the daughter 
of lieutenant^wal K* iF. F. von Stoinmeta (17^1837^,-not 
only tempered his fitrto and resentful state of ;mind# Iwt k R 
measure improved his material prospects, for his father-k;^ 
was generous to the .young couple, and his appointment .as 
captam at the Guard Landwthr ddpot at Potsdam, nearji^ere 
tile gettenil lived. 'brought them into caily contact; r His .brigade 
oonmta^or too, Genenl von Rflder, was anexetileat s^diwiisnd. 
iSteinmetz often tpoke k later days of the thorough .trakitig lhe. 
nBcdnwdathiskuids.. lytortnisfroaaboutitSaojhiawgimktali 
workandhispromrttiohwentonwitiHnitincidenSfQrsevteelycm. 

' in vaiions gaifcbons, until k 1839 beheesme majM and-bsetehttSi. 
idomiwmdcr, In thfe ptoition he 

;i fete ziipeiWin for toaMtfjednstreotiouawwitoMter 

:ing for theitiOcfMi k season.andiontiof aeasn^, 

.for ke me—i cwiaervailiHw com rs A y i, kst^eff psiwdSihw ef ^ yi ei H 1 
;wUhi aa^ititanks fifakfty to feeceackl «f jhisiltik, Iftto-k 

the iiwit pleasant cfaiWMtetwrrIntiBeS'he wsKIlfeQkliiiiilidreiliA 
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War^ M SchlMwig he so distinguished himself that Wnmgel, the 
commimden-in-chiMj tdid him that he had " decided themttje.’’ 

'distinguished him«;|f again at Diippel, and Prince William, 
himself d^orated ban with the order pour It mirite on parade. 

For his campaign journals and letters see supplensent to Militar 
WoehenHatt for 1878. On returning he was entrusted with the 
difficult command of the, troops at Bmndenburg during the sittii^ 
of a democratic popular convention at that place, and after this 
with the control of some troops that were Imown to be affected 
by the prevalent spirit of revolution. At the time of the OlmQtz- 
Brann^ incident of 1650 he was employed as military governor 
of Cassel, and in 1851, becoming colonel commandant of the 
cadet school of Berlin, be at once set about the refonnation of 
the prevailing system of instruction, the defects of which he had 
openly condemned as early as 1820. Though more than fifty 
years of age, he now learned Latin and English in order to be 
a more competent instructor. In 1854, after forty-one years 
of active service, he was promoted major-general. At Magde¬ 
burg, as at Beriin, his reforming zeal made him many enemies, 
and in October of this year he sustained a loss winch almost 
unhinged his mind in the death of his youngest and only sur- 
vivihg' child, a giri of twenty-six. From Magdeburg he was 
removed to the command of a guard brigade at Berlin (1857), 
and thenoe almost immediately to a divisional command in the 
I. Corps. F^rly in 1858 he was promoted lieutenant-general, 
and for the five years that he held this command he devoted 
himself particularly to acquifing knowledge of the cavalry m’m. 
About 1863, learning that von Bonin, his senior by date, but his 
junior in age and length of service, was about to be appointed to 
command the 1 . Corps, he meditated retirement, but the authori¬ 
ties at the same time as they appointed Bonin made Steinraetz 
commander of the II. Corps, and shortly afterwards, when the 
crown prince of Prussia took over this post, commander of the 
V. Corps at Posen. Shortly after this his wife died. He was 
promoted general >of infantry in 1864, and led the V. Corps to 
the war against Austria in 1866. This was the chance of bis 
lifetime. His skilful and resolute leadersliip was displayed in 
his three battles, won on three successive days, of Nachod, 
Skaiite and' Sdiweinschkdd (see Seven Weeks’ Wax), and 
opened the way through the mountains in spite of the defeat 
of Steinmbtz’S rival Bmiin «t Trautenau. In 1867, in his loneli* 
neaij the “ Ikati bf Nadlod,” as he was populatiy called, con- 
tractadba^ second marriage with Elise Von Krosigk (who after 
his deoth miarried Count Brdhl).' He was now, for the first time 
in hii^iife,"ai flatriy wealthy man, having 196611 awafrded a mcmey 
grant foi his brhliant services in 1866. About this time he 
was‘«lbt!tecii« member of riie North German Confederation 
parliMMnt.'' 

Abthe ottVbreak of 'the war of 1870 Steinmetz was appointed 
to 'eoHMtatld Me !of the three armies assembled on tiw Rhine, 
the Othrirs led'by Prince Frederick Charles and the crown 
prin^. It'watittot kmghsfwe seriotis'diflerences arose between 
SteiOtimta and Priiice Ftederick Charles. The former, htn- 
bittereiilTby'a'Iifelbng stniggle against the influences of wealth 
and jtofitibn, and 'perhaps somewhat grfrf by his successes in 
i 866 )io(«sid«ed'ari ardor to olear the roods for the prince’sanny 
as an 'attrnnpf'tn crowd a humbler comrade out of the flaring 
linetmlnd various incideats added day by day to his growing 
resefltmient iintil sit last on the field of Gravelotte (see Metz 
and>' 9 CHbc»<GimMAN War for an account of these quarrds) he 
lod; 'his'l^tfer and wasted his troops; After this there^Was no; 
alteritotibe 4 ut to relieve him of the obinmend of the I. Army 
and to.lend'him home os^govemor-general the V. and VL 
Aitmy^Gbrps'dittHcm. In April 1871 heiwos retired at his own' 
request,'but’ hlS '^teat tMrvicM were not Imgotten whentdetory 
hod softened animoskies/.^imd''lt 6 >wa»'proffiat^ general field 
mSMMfl^^'given'h pension of aoob thalen and made b member 
of liWlipi^elutMhen !lin the.BpSrit of'loyeiRy'^wiuch had guided' 
hisonlHM calNier nb tn «ftdier<iie>made nb abteihpt to jiiStlf^ hit' 
con^dcb%i'S 8 fb>ej«lMragtdrim'lffie critfcisms'id'tto geiteralstafi;'' gL 
hididiiPW teigaimir wuffieM'eritaekit Hi*"llCel*iii!"retireineBt' lar 


wai'’ipfl(jt ‘KMd'hlppy;'«^'heTet«ned hit bodily to thwp'^he jumoanding iilntnst is 


last. He died at Bad Landeck on the 2nd cd August i877« 
The 37th Fusiliers of the German army bear his name'as ip^ 
of .their regimental title. 

See supplement of Mth'iaf fFocAcni/off (1877 and 1878); 

STSDUCHHBIDSR, HORITZ (1816-1907), fewish biblio¬ 
grapher, was bom in Moravia in t8i6. He was the .most accom¬ 
plished. bibliographer in the realm of Hebrew litere^ure. Bis 
greatest work was his Catalogue of the Hebrew Coliec^onof the 
Bodleian Lilnary, Oxford (1852-1860). In this masterly work 
he settled many questions as to the locality, date and author¬ 
ship of early printed books, and provided a vast mass of 'bio¬ 
graphical materials. His Jewish JUterature (published in German 
in Eisch and Gruber in 1850, in English in 1857, and in Hebrew 
in 1899) is a complete survey bf its subject. Steinschneider 
prepared many ouer catalogues (Leiden, Munich, Bambuig 
and Berlin). He wrote much on Arabic literature, and was 
author of bibliographies on a great variety of subjects. Among 
them may be named bibliographies of Jewish mathematic^ 
and travellers. His most extensive work after his Bodloiap 
Catalogue was his treati^ on Hebrew translations in the nuddle 
ages (Die kebramhen tlberseUimgen 4 es MUlUlatlers, i ' yrok., 
1893). Much of his work appear^ ill his periodical HebrSiseke 
Bibliograpkie {tS$9~i6&i). He died in B^in in 1907. (LA.) 

STEIMTHAL, HBYSANR (^823-1899), German philosopher 
and phildogist, was bom at Gibbzig in Anhalt on the i6tti of 
May 1823. He read philosophy and philology n't the univer¬ 
sity of Berlin, where he graduated in 1850'. From 1852 to 1855 
he studied Chinese (language and literature) in Paris, and in 
1863 became extraordinary professor of philoWy at Beriin.' 
In his philoso{ffiib thecoies'lie sympathized With Moritz Lazarus, 
in conjunction with whom he founded in 185^ the Ziitiehrift 
jiirValkerpsycholope und Spraekwissensehafl. Like La^us and 
the Herbartisin schbol in general, he attadied supreme'Value to 
psychology. And especially to ,the psycholc^ of society, the 
study of Which, coinbbed with' Comparative philtild^, alone 
could give trustwortliy results, In philology he was an 
admirer and disciple bf Wilhelm Voii HntlibbMt,'on whose 
methods he wrote several bbokS. ‘ 1 ’ 

His princqial work? aie fitr. Ur^pfU^ dtr S^ache Zusami^- 
hang, mit Utiten F.rogfk dlles Wisstns (1851; 4m', ed., J888); 
KlassiHeatian dtr Spradikt (183O); Charalt^dih -der iMtpUddh 
Kdud 'Tfpeis det SpnteAbauir (* 860 ): Die dimtmctisluBf ahritfeM/t’ • 
(185a); .CraiBinaltA, /.fgikj Pipeholoapi. 4 krt 
GesdUchSe ier SpmJtwiif^n;sekaH ie^ Griet^a ut^ Ktmrry 
(1863; znd od., .Die Mande-NegdepdacKea, psytho^' 

logisch und phonettUh"tliltiiektei' [itXMi ASH'** <I»S‘' 
schaft ,(and ed., taSsli ..MlggtpHitp, £jkii{ji695);,,Z»,Bibel mf 4 
ReNgionfspiilo^pphie'i^^, and .ifsb), .'.Hte WOks qU yon Humboldt. 
aweareJ in pupu^d epl, 

edflSon of .his, woraai ^ 

“^“-‘ttie GwCk nSfnWioTATAfbt'p pmar'W Vfertil 2 fl'*lib:' 


of «t’o^'oi;''m%ile,,,sonw'^Bi9S,,c[^^jJin'ii^, with, 
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been fttoidett'by i^eif 

1681, dpdpdphqdapeijKh(»e . 
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fruittf!rowing<. The vineyanls have.been replanted witii iAinm- 
can stocks. The Stellenbosch vadley is dosed in by Of 

hills beyond which, eastwar^ lifcs Frenchh^k a 

village of the same name. This district was the headquarters 
of the Huguenot refugees who settled in Soudi Afidca at tlte dose 
of the lylh century. 

In the early days of tiie Boer War (1899-1902) Stellenbosch was 
one of the British military bases, ana was used as a " remount" 
camp; and in consequence of officers who had not distinguished 
theinselves at the front being sent back to it, the expression " to 
be stellenbosched " came into use; so much so, that in similar 
caaea officers were spoken of as " stellenbosched" even ft they 
were sent to some other place. The remount dipdt is maintained; 
horses and mules thrive here. 

STEM ( 0 . Eng. statfn, stmn; cf. Du. stam, Ger. Stavm, &c., 
probably related to “ staff ”), in popular language the stalk of a 
plant, the trunk of a tree (for the technical use of the term in 
botany see below). There are many transferred uses of the 
word, such as for the slender structure which jdns the foot or 
base of a vase or goblet to the bowl, a stock or branch of a 
family, or, in philolo^, a derivative from a root, the unchanged 
part in a series of inflected forms. The stem of a ship is the 
prow, properly a curved piece of timber or metal to which 
the two sides are attached^ at its foremost end. This was a 
Scandinavian use early adopted in English; the word meant 
simply post, and custom alone restricted it to the bows rather 
than to the stem; in Danish the distinction is made between 
from sUm and bak stam and also in German, Vorder-steven 
Hinter-steven. 

In botany a stem may be defined as an axis bearing leaves. 
The stem with its leaves is known os the shoot. Structural^ 
it diflersirom aroot in having no development of cells forming 
a cap over the growii^-point. Under the term cmAome (stem^ 
stmeture) are included all those parts df a plant morphologically 
equivalent in bearing leaves. The st^ generally ascends, 
seeking air and light, and has therefore been termed the aseattd- 
ing axis. Stems have usually considerable firmness and solidity, 
but sometimes they are we^, and either lie prostrate on the 
ground, tfms becoznmg jWocttmioif, or dimb on plants and rocks 
by means of rootlets, ^ the ivy, being then called scandmt, 
or twist round other plants in a spiral manner like woodbine, 
when fheyaie Twining plants turn either from light 

to left, as the Frendi bean, convolvulus, 
dodder and gourd; or fiwm left to right, as 
honeysuckle, twining polygonum; hop and 
black bryony (Tamw). In Other ca^; 
dimbing plants aiesuj^cted by tendiilB, 
as in vine, bryony, passion-flower^or by the 
tendril-like ^l-stalks, as in dematis and 
Tropaeolum, In warm dimates twining 
plants {lianas) often ionn . thick woody 
stems, while in temperate regions they are 
^erally herbaceous. Sotm stems' are 'I 
developed more in diameter llhan in height, 
and premnt a pieouliu shortened ana 
thibkened aspect, as Tsstuditiaria or tor* 
toise-pkmt, ^dmen, M^aetm, Edhimo^ 
cacisu apd ethjKrCa taceae; while in man^r orchids i) fht; steioit 

assume^wn ovu or rounded form, and is called a psemobidb. 

Names are gi^n to plants according to the nature and dura* 
tiopiof their stems. H«r2u,orierhiesM«rplanfs, have stems which 
die down annuity. Irksome Of'thtite the 
after fknming; in offfien, tlffi q( thh.st^^ 

the erouK rtteams, hearing hims from^wBieh the stem, 

arisdi nod; the whole pcsidwe 

after twq years, wMe in p^rbmid hos tile is .CfWl^, 
of torodtfe^ stto apfi 

repie4t#y.oiiiied. m^, tf: not indsfinm^'to itheiold. 
stemfcJi.ihe.idMrt '•:p«cinanesffi^atem.'Of!'iivbe«boas!''glaiite^ 
covetieiljiaitiaUy' fft d^epidtefy ,by‘ 

buf^v <PWfits’,,itfba^'^^tffii)i»;.^,;iial}ed' 
trees . wlgtUr .p^c» brfmobeab.ii»»ioriiMar the^ 

girmaiwlute.limioiB»rilmve' CORapicaoDS tear^!* SiiiWobyi 



Fig. I.—Orelfld 
with Pseadobulbs^ p. 



plants of small stature aiei^csLlled und»'shrtibs m- imhet. ' The 
liniite between these different tods of stem *10''not ahntyk' 
w« drfmedi^iShd there sjte soiri^,'plants occupying fn ihter- 
mediate position between shrubSitod trees, to which thlfsilime 
of wboresutU shrubs is occasionally given. ^ ‘ 

The stem b not always conspicuous. Plants with a dhtlaet 
stem are daukscetU ; those in which it b inconspicuous are 
acaulescent, as the [viinrose, cowslip and dandelion. A similar 
term b given in ordinary langua^ to plants whose stems are 
buried in the soil, such as cydmen or sowbread. Some plant* 
are truly stemless, and consist only of expansions of cellular 
tissue representing stem, and leaf, called a thallus, and hence 
are denominated Thallogens, or ThaUophytes. 

The'first mdiment of the young shoot of the embryo appears from 
the seed after the radicle (young root) has protruded. It is termed 
the plumide (fk. 2), and difiers 
from the rediefe in the absence 
of a root-cap and in its tendency 
to sacend. The apical growing 
portion constitutes the torminsu 
bud of the plant, and by its 
deveksoment the stem inereasas 
in hei^; projections appear at 

regular intervals, which are the - 

rudimentary leaves, and in addi- FiG. 2.—^The Embryo of the Pea 
tion there is a provision for laid open, 

the production of lateral buds, c, c. The two fleshy cotyle- 
which dereldp into lateral shoots dons, or seed-lobes, which remain 
more or less resemb'ing the underground when the plant 
parent stem, and by these sprouts. ^ 

the blanching of the plant is r, The young root ot tadiclo; 

determined (fig. 3). These buds t, The axis bearing the young 

are found in the axil of pre- shoot or plumule, g, which lies 
viously formed leaves; or, in in a depression ot the cotyle- 
othcr words; i* the angle dons, /. 
formed between the stem rand 

leaf. They **e hence called'«*»ii«ry. They are ]MMui|e 4 like the 
leaves from iteto'outer portion'pf the stem (cxogeuflljD^nd at first 
consist entirely of eellular.tissue, but in the prognitpgtew^vascu¬ 
lar bundles are formed in -<..w 

them continuens with.fhoee 
of the stem, aad uliimatefy 
branchesigK{nadnced,w|^ 
fat every tespcet leeemble 
the axis whence 'Uie bods 
first sprang. In the Lyco- 
pods branching takes place 
by forking of the growing- 
point, the main asm bdng 
thus replaced by two equiva¬ 
lent axes (te. 4); in most 
cbms thenMr ones develop 
unequally,'the weaker bo^ 
coming' pushed aside and 
appmting later as a laterel 
branch iofthestronger. The 
place (dmito of the leaf is 
Called a *m»; the 'intervab 
between hodee ate called »w- 
tentodesi TheeMm,a!th<mgh 
it has a tehdency to tisfe'np- 
wardeWhen first developed, 
in many biitances becemres piQ, 3 
prostrate, and either lies- 
along' the gromi^ jpartbay 
covmed by the eofi; or runs 



, .. ■ .f'.i I I ‘ 

(Ffom Smsbusiw’i a«MPk.lqi-; - 

p.ripapi,8fC^rriislu»i) , , 

-Ap«p(aiffi<»t,o^apft 9 ip^ = 

p, Extreme apex, sa-caljW yaggte^ya 
'«»e.^ r . 


completely underneath its'/ Loaf rudiment. , 

SSeS, .... 

other. Sbrneeteme are'thetefore subterranean, and itte ffisftfngtdalittf 
from 'roote ‘by the provision made for r^lir Icii-Vads.'' - ^ -. *' 
GroWthitt’tegthttf tffiestsemttduetortonfeisSof^liiternWiai')' 
the lone <(rf'isO(tt rapid growth le at some dfoteiioe'belalw tHo 
bidwar this tft rate Of growth gtaduffily dimjnlAWtmtilttii!' 
is ttehed>wh«re gt^ te 

'in lie ■ kSibs'O f graieBs;-''geotHS W''' 

is l*i(wro«‘*UWt<^i*y‘jWo#«;;''lWtBedw8H'0r —, — 

ae-fjWM'ttf 

leaves etteklWffi%'tbgetH^^ 
from' whfok ofhere.'tid^ broHeUeie^ fb 
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conUnuM OTowth' in wring. In ordinary trees, in which there Is 
provisiOB mane ior the formation of numerous lateral buds, any 
injury done to a lew branches is easily 
repaired; but in palms,ithich only form 
terminal buds, and have no provision 
for a lateral lormation of them, an 
injury indicted on tbs terminal bud 
is more likely to have a prejudicial 
effect on the future plant. In the 
trees of temperate and cold climates 
the buds which are developed 
during one season lie dormant during 
the winter, ready to burst out under 
the genial warmth of spring. They 
are generally protects by ex¬ 
ternal modified leaves in the form of 
scales, which frequenlly exhibit a 
firmer and coarser texture than the 
leaves themselves. They servo a 
(From Stmaberimr'i Lthrinck rfw temporary purpose, and usually fall 
rficht?} *• Gttsuv off sooner or later, after the leaves 

T *“'® expanded. The bud is often pro- 

linn'w^a tectcd by a coating of resinous 

r matter, as in the horse-chestnut and 

popur.orbya thick downy 
of covering, as in the willow. Linnaeus 

of tta rudunentary .shoots, called ^f-buds hibermcula, or the 

minter quarters of the young branch. 
In some plants, as in the plane, the 
buds (lestiued to live through the 
winter are so conmletely surrounded 
by the base of the petiole as not to be visiUe untifthe leaf has f^en 
olf. These are said to be inirapetiolar. 

In the bud of a common tree, as the sycamore (fig, 5) , there is seen 
the cicatrix or scar left by the leaf of toe previous year c, then the 



P'. P'- 

b, Leaf rudiments; c, 
Cortex; f, Vascular strands. 
( X 60.) 




^■ .5.—^al'bnd of Sycamore Pig. 6 .—Transverse section of 

{Acw gmHehpUlUutm) covered the same leaf-bud., 
with Scales, 

scaletl omuiged in Alternate pairs and overlying «ac& other in 
what is oaUed an imlxieaM manner. On ma^ng a transverse 
sectiqo tbe bud (fig. 6 ), the overlying scales «, «,«,«, are distinctly 
seen ButlOBisdiltg the baves /, which are plaited or folded round the 
axis or.gnnirjnig-ppint, In jdants of warm climates the buds are 
often fofmed ne ordinary leaves without any protecting append-. 
ages; sndh are called tuthid. A bud may be removed in a 
young stat;,.<mm one plant and grafted upon another by the 
procMS of budding, so as to continue to form, its difierent parts; 
and it oven be madcrio mow in the soil, in some instMces, 
immedlatay after rmnoval.' In some trees of warm climates, 
as papaw^trte, 'palms and tree-ferns, growth by terminal buds 
is wen semi.' In 'thCse ^plants the elongation of the stem is generally 
regi^r andtiniform.'sa'^t the age of theflant may be estimated 
by its hiight; As tnere is on great increase in the imif area owing 
to absence of branching, there is no need for a great increase in 
the diameter of the stem.* 

Although provision iA made for the regular formation of bads, 
therg-AW often gyoaf irregularities in consequmce of many being 
abortive br res^imning m. a dormant state. Such buds are called 
Jaieni, aawve caMble of being developed in cases iVh*re the .terminal 
bud, (tf aagr pi ^ brmches, have bWn tojured or deetroyed. <ln 
'some n stwe fi .yifi tite.t/tiw latent bude follow a regular .system 
of alternation; m 4 rn pianit .'e'ith opposite leaves itifreqnently 
happens that the bud in the nsdl of one of the leavee only Is develoiMt 
and the dtferent; buds so produced .are litnatM utmaatuy m 
opposite amea of.tiie Atom, OecaaioneUy.'after.a putial devehm- 
ment •• manimm,; hmb are aneeted ia»d fcrmiJwets or nodnlee. 
Th#j»Ort»llad einbryoibn^ or woody nodi^ ,inT^, ba* of the 
beedte^, oUve ^ otism ***?•**? »< this OAt«re* Wey are 
partiwir; developed bndfi ip which the .woody mattm is pres^ 
“Pep hy fh f w^Toanding tiaiwAi and thud aeowroe a ys»y hard and 
, when a,aeiltimiA,asade, thw pweepi WAodiriMeA/ 
anangad «nnad a cental pad, tray*^ . by ,i ae |lw w rajp, 

Toe nodules sometintes zorm knois on the surface of tlie stem^ at 


other times they appear os large eserawenres, and in some oasee 
twtes and leaves ana produced ^ them. 1 1 ., 

when the tenninai bud is injured; or arrested in its growth the., 
elongation of the inain axis stops, and the lateral branches often 
acquire increased activity. By continually Cutting' ofi the terminal 
buds a woody plant is made to afesniae a bushy appearance, aird 
thus pollard trees are produced. Pruning has the eft^ of ohecloag 
the growth of terminal shoots, and of causing lateral ones to push 
forth. The peculiar bird-nest appearance often presented by the 
branAes of the common birch depends on an arrestwepif, in the 
terminal buds, a Shortiaiing of the intemodes, and a consequent 
clustering or fasciculation of the twigs. In somcjplants there is 
a natural arrestment of the main axis after a certain time, giving rise 
to peculiar shortened stems. Thus the crown of the root is a stira 
of this nature, forming buds and roots. Such is also the case in 
the stem of cyclamen, Testudinaria, and in the tuber of the potato. 
The productibn of lateral in place of terminal buds soirMtiiAAB 
gives the stem a remarkable sigsag aspect. 

The mode in which branches come ofi from the stems gives rise 
to various forms of trees, as pyramidal, spreading or weeping—the 
angles being more or less acute or obtuse. In the Italian poplar 
and cypress the branches ore erect, farming acute angles wnh the 
upper part of the stem; in the oak and cedar they are spreading 
or patent, forming nearly a right angle; in the weeping ash and elm 
they come off at an obtuse angle; while in the weening willow and 
birch they are pendulous from their flexibility. The comparative 
length of the upper and under branches also gives rise to differences 
in the contour of trees, as seen.in the conical form of sprnoe, and the 
ombrella-Uke form of the Italian or Stone pine (Bt'anj Pintai. The, 
branching of some trees'is peculiar. In the Amazew. district many 
Myristicaceac and Monimiaceac have whorled brandhes coming off 
in fives. This is also seen in the Chili pine. 

Bran^es are sometimes long and slonder.and run along the ground, 
producing buds with roots and leaves at their extremity. This 
18 seen in the runner [flagellum) o( the strawberry, in the bonse- 
leek [Sempervivum) there rs a similar prostrate branch of a shorter, 
and thlekar nature, known as an offset, producing a bud at its 
extremity capable of uadependeat emstenCe. In many instances 
the branch decays, and the young plant assumes aseparate existence. 
Gardeners propagate plants by the process of layering, which consists 
in bending a twig, fixmg the central part of it into tije ground, and, 
after the production of roots, cutting off its conneaemn with the 
parent. A sfafe* difiere fibm tixeseiin bmag a bsanch whiefa curves 
towards the ground, and, on reaching a moist spot, takes root and 
forms an upright stem, and ultimaWy a separate plant. This is 
a Sort of natural layering, arid the plant producing such branches 
is called sMorriferous. Iri the rose and talttt a Snbtertanean branc'h 
arises from the stemt which runs horizontslly to a oertsin extent, 
and ultimately sends up an aerial stem, wlfich , becomes an iml^ 
pendent plant. Sqch branches are denominated suckers, and .tbs 
gardener divides the conmucion between the sudeer arid the 
parent stem, in Older to propagate these plants. A In the .ease 
of asparagus and -etliei plants which llutve a weiu^AH^m 
below groundi sabterranaan. buds are aiwUaU».^WuS 5 feji^h 
appear above ground ^ Sl^ts or branihes cWirMawiflil Jules 
at first, and ultimately With true leaves. TniiAp^Uiiijl^Mrue 
herbaceous and perish annually. While 
the true stonv remains below ground 
ready to send up fresh 1 shoots, next 
season. In t^uias and plantgins 
the apparent' aerial stem is a 'shoot , 
sent' Up by an undOrgroUnd steiB, And • 
perishes After ripening fruft. Biaiuihes . 
are sometimes ogrusted in.ttiAIr develop- 
ment, ftnd, ip pWe.of fo9ai»g.,lsav«,, 
become transformed Into ' spines or 
(koras, OS in the hawthorn. Plants' 
which have spinw in a wild wtAh), <AS 
the apple apd pdAri. often lose them ^ 
when cultivated, in (Mnsequence of their , 
being changed into 'branches; iri spnie 
oases, OS in the rilob [Prunui gpinasi) ' 

(fig. 7), a branch’bears'leaves At its 
loyer portion, And tenriipatea 

Of the shoots ‘aip. transformed, into, 
t^;^s,'wlfiOh hSp " 

by t^g AbtM| - _ „ 

nasfv^ 9141 At tae tiM 61 'vduca.ADAble.uc^ 

cl^ to'fWt’Aopp^^Tri'sKiidfSIta’wAh^rbiAcpine'BatAiS 
lbaf 3 i]m,'’ta]ifin«^' plliM {fihrit eisoUoth^%e^^< 
which iMre,ndi^>t*!aBfaU<«eAl«mernpfssa;iM'fn bntifiien'kr^i''*' 

fiedw 'fir 

Llibeyf<.||lidHs«mi-..'«ti imit«r>i^ss«)yoinr.'f&':Afa)P' 
natives of very dry countries. 



- ■P»V>7.-JBtWK!h^W ‘'the' 
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: ^luU ioinetime* b«com<> extT»T^U*ry i)i conaeqoience oi the non* 
or^^bqrtion .one ipipre.l^yoei at on account oi the 



Fig. 8.—^Tvrig of Butcher's Broom {Ruscus acitleaius) 
slightly enlarged, showing cladodes, c. 

adhesion of the young branch to the parent stem. In place of one bud 
there are occasionally several accessory ones produced in the axil, 
giving origin to numerous branches. 
By the udon of several such buds 
branches are produced handhg a 
thickened or flattened appearance, 
as is seen in the fir, ash and other 
trees. In some cases, however, 
these iaaciated branches are owing 
to the abnormal devcIopmcDt oi a 
single bud. . 

The typical form of stems is 
rounded. They arc sometimes 
compressed or flattened iatendly 
<flg. 9), whileatothcr times theyare 
angular. Various terms are amil^ 
to the forms oi stems, as eyltfUtWcai 
or tmreti. qmdrmeOlar or square, 
joiutei or eartieuitttei, tat. The 
following are some of the more 
important modifications of stems : 
the croam of the root is a shortened 
stem, often partially pndeQprdnnd, 
whicm remains m soihe phuSt* hfter 
the leaves, bianohea and fiower- 
slallm have withered. In this oa.se 
the intemodes are very short, and 
ihe nodes are crowded together, so 
rfrrohiSitifcirtit's'ZwlW.etdiwA./a. that the plant appeare to b^tem- 
. v^.hrtMrismienof^usttTFjKbK.i.deBB. . lit ts seen iniperepaualplaotB, 
Fu. 9 .— 0 pif$tia momean- t^e, leaves of which die . down to 
’|(JM«,mwIiig ftewet tod fruit, the ground .annually. .A rhittme 
Tte leaves wo teoucfid' to ot'rixri-mik (fig. lo) fe ahoriirontal 
fhcdns. hat. siseJ^ itemusfiidlysehdiiig cmt numerous 

inOtB and teafJbndi from tts«pp« surface. It ooours in ftmst.His, 
, Hf 4 y(Mum, 4 <!<>rut or sweet iflag. giBger. iwaterTljly. nmT ^eciesof 
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distinguished from a root A rhisomewch as a<tcm ia So'pSW”.'’ 
seal (hg. 10) is not a pn^ stem,. «>- tbe pripdUct Pf a ifWgfe .pnd, 
but »„composed of portioM of sjupcsssive axes, the amialjayts of 
which pave died off, leaving their pears (fig. lo, 6. c, d, ej, ^jmzomies 
are iwdl seen in British ferns. A, rhisome someiimeB asB^mea an 
erect fotm., as in Seahiosa succita, in which the so-callea praimorse 
root IS in reidity a rhixome, with the lower end decaying. The fvet 
rhixome of Cieafo oiVosa (water-hemlock) shows hollow mtermife, 
separated by ipartltions. In the coral-root orchid Corallorhiza, simeh 
grows ih soil rich in humus, no roots are developed, the cor^i^e 
branchhigrhizoine acting as w absorbing organ(fig.i 3). Kpseya^ulb 
(fig. i) is an enlarged btuboiisrlike aerial stem, common in epiph^ic 
orchids 1 if is covered with a thick epidernus and acts as a wate^mre 
for the plant, which fromits growth on branches of trees and in stnuar 
positions is often unable to get .sufficient dmter for its immediate 
needs, A sohole is a creeping underground stem, sending rootf from 
one,part and leaf-buds, from another, as in couch-gra^ paaex 
arenaruSt and Scirpus lacustris. It is often clflled a creepiw root, 
^ut is r^ly a rhizome with narrow elongated intemodes, & tuber 
is a thickened stem or branch produced by^tl^ approxima^oti of 
the nodes and the swelling of the ' - 

internodes, as in the potato. The, 
eyes of the potato are loat-buds. . 

Tubers arc sometimes aerial, 
occupying the place of branches. 

The ordinary herbaceous stem of 
the potato, when cut into slips 
and planted, sends off branclms 
from its base, which assume 
the form of tubers. Tubers fre¬ 
quently store up a quantity of . 
starch, as in Maranta orunaina- 
cea whence, arrowroot is derived. 

Another form of thickened un¬ 
derground stem is the corns, as 
seen in the autumn crcicus (Col- 
chicum, fig. II), gladiolus, &c. 

Structurally it is composed of a 
solid mme or less rounded ams 
covered by a layer of thin mem¬ 
branous scales .(fig. 12, fi. fi). A 
corm is only of one year’s dura¬ 
tion, giving off buds annually in 
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Fig. t2.—Corms oi Catohuum 


atslumnaJe in.aulumn when the 
■plantisHhAoWw." y"' 

fits'^^tSireS >flaKWii>g 


A. 

fi.’fi; 

tt's 

si, 


ft', Vonnger corm;pi« 5 jjed 

, ■. A. - 

"TRoots from fi^which 
.grows %teiip&se of fi. 
s, s', ^,' 19 u»'Chffiig leaves. 

I', I’, Foliage leaves. 

6, b', Flowers. 

fi'. Young conn produced 

, frem fi' in autumn, 
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iiliitie rematnfagf, and tonstlttiting thin brown scales aroimd 
‘ttb boto (as at All Meatiwh'le, the yoting bnd-cofm (A'O in 
the axil of the middle leaf grows ralttdly at the txjiense of 
ni patent corn* {k’), but it' does not attain a great size. 
In antumn it produces new' leaves, which remain small, but 
from the axil of the two uitper the 
flowering stem rises up and bears 
flowers; whilst in the axil of one of its 
middle leaves a new bud-corm aj^iears, 
which will the following autumn pro¬ 
duce young leaves, flowering ttefn,' and 
a new bnd-corra, and thus the cycle goes 
on. The buds or new corms formed 
from the old corms may be produced 
either lateralljr, as in CmckicuiH avtum- 
nale, or terminally, as in crocus and 
gladiolus. The bulb is another' 'torm of 
underground stem or bud. The axis in 
this case is much shortened, and fShe 
intemodes are hardly dcvclf^ed. T^o 
bases of the leaves rising from the stem 
are quite close together, and become 
succulent and enclose the axis. In the 
lily the thick’ and narrow scales are 
arranged Separately in rows, and tlie 
bulb IS called scaly ; while in the leek, 
(From ““on. »qai«'and tnilp the scales arc 

t/sfr Satanik by. pamli^n of broad. and endlose each other m a con> 

GttSUV Fi»Cb«r.Ko f -S-i-. —-a.l-a.— 

Fig. i:(.-;|d^on» of 
Coratlorhuaittm^. (tfat. 
size.) . 

a, Koral shoot, . 

b. Rudiments of new 

rhizome bitdlGhet. 




centric manner, the outer ones bein^ thin 
and membranous, and thi bulb is tuni- 
cated. In the asdls of these fleshy scales 
new lateral shoots 'hflse, forming new 
bulbs. The lateral buds or cloves some¬ 
times remain attached to the axis, and 
produce flowering stem^, so that mpar- 
ently the Same bulb continues to nower 
for many years, af, in the h;^cinth and tulip; at other times 
the young bulb' ardj'dotached, and form sraarate plants. In the 
axil of the leaves hg Litium bulhiferum, Dentaria, bulbifera, and 
some other plants, ^small conical or rounded IxkiieS are moduCed, 
oallerl bulbils or bulblets (fig. 14, 0). lliey 
resemble bulbs in their aspect, and consist 
of a small nnraber of thickened scales 
Snclosing a growing-pointe (These scales 
are frequently united closely together, so as 
to form a solid mass. Bulmls are therefore 
transformed leaf-buds, which are easily 
detached, and are capable of producing 
young plants when pweed in favourable 
circumstances. The scales in bulbs 'vary in 
number. In Gagea there is only one scale; 
Fio. iZ—Stem of FritiUaria imferialis they 

Bulbiferons lt\y (£»'&'- vary from two to five; while m lilies and 
um bulhiferum)., shov^ hyacinths there are a great number of 
ingbulWs &,n>i^up^ scales. In the tulip a , bud is formed in 
in the axils M the wil of an outer icale, had this gives 
leaves. ^tse to a new flowering axis, aad a new 

! „ , , , , i . bulb, at the side of which ^ former 

bulb Is attached.in a -withered state. '.‘.'I' 

Advmtitioi» snoo^ are those which arise elsewherh ^ten in the 
place, as from oy stems, or wjots. Such 
shoots are itequent on 
the roots ai <din, poplar, 
/plunt and othw fruiti- - 
■ I r e 0 a. Occasionally 
adventitious liuds are 
IpfodKeelfl on the edges 
iiof leaves,'■as in’ Bryo- 
pk^ttuni calycinum (fig. 
1$), ' Malaxis paludosa, 
and .various speoics of 
,, 4 splemum,.tnii.oa the 
sm^oe-.'OfleaveSf as 
■ '9^ Bryophyllum calyci- m. OrnUhogfUumt^so^ 

huds along the wargia, id«um. The^ ai'e,. capi¬ 
at the extrexqities of the primary veins .... able, .of fbnou^ ‘inoe- 

pendent plants.* "Similar 
bttdtf'StfBb^'iaade to Bppeaf'on -the leefVes < 4 ' 8 »goPiia,'^sHira. 
GldHHip'itB WOdhding- vsirtous ‘parts' of‘UMmi-and 

AiSthod’oftien'paTSiaed'iby 


‘'has bben 


ea/aaq «pw iee«.aov ovaaWHO 'ap vnv USPVllW SJSl 

“lb 1ileiif*ipropagatSBtt'. The! ipafcaWbbrha t_ 

itiid ’by dhieilbs Of lebibs" Inserted'dfll'*'tlie sdill - Is- 'tlus 
. h'lbwbf'eod''b{'the'leaf becdtites'<thli(jkeaad like'b'caim, 
ib^’i^lltMucei!, ilbd ultinit^^'a'bad aad -^p^g 

' liKraAishf'6ddieF;>bra0'^ M uJaila and t 



the United Provinces, Returning ’to Sweden he entered the 
pmy, knd in 1688 became major. He served with the Ssfeides 
in the Low Countries and on the Rhine, distinguishing him¬ 
self for skill and courage at Pleurus. During the War of the 
Grand Alliance he was einplo^ not only in the field but also 
as a confidential Ufent in diplomatic missions. Soon after¬ 
wards as colonel of Ifae Palecarlign regiment he led it in the 
astonishing victory of Narva. He distinguished himself still 
more at Dunamiinde, Klissow and Cracow. In 1703 he fought 
the successful battle of Pultusk, and three years later, having 
reached the rank of general of infantry, was made governor- 
general of the province ^ Scania, vdiich he delivered from the 
Danish invadeis by the decisive victory of Helsingborg. He was 
a great favoiirHi with Charles XH. in the earlier campaigns, 
but kter the two drifted somewhat apart. It is recorded timt 
the king, before whom General Lagercrona accused Stcnbock 
of drunkenness, replied that “ Stenbock drunk was more capable 
of giving orders than Lagercrona sober.” His activities were 
not confined to war and diplomacy; die university of Lund 
was under his care for some years, and he had no mean skill as a 
painter and a poet. He befime councillor in 1710, and Charles 
gave him his field marshal’s bfiton in 1712. In the same year 
he invaded Mecklenburg (w^h but 9000 men) in order to cover 
Stralsund. He won- the Imlliant action of Gadebusch, but 
numbers prevailed against him in the end. Cut off in Tonning 
he was forced to surrender after a gallant resistance, and passed 
into captivity. Five years of harsh treatment in Copenhagen 
brought his life to a ebse in 1717. 

See Loenbom, Magm Stenbochs lefveme (i 7S7-I7<>5); liUjestrMc, 
Magnus Stenbock (Helsingborg 1890). 

STERdL, a tiiin plate or sheet of metal, leather, paper or 
other material cut or pierced with a pattern or design; this is 
laid upon a surface and colour or ink is brushed or rubbed over 
it, thus leaving the ground colour of the surface imprinted with 
the design or pattern cut out. In ceramics the stencil is pro¬ 
duced by coatiqg the biscuit ■with a preparation which prevents 
the txansfer-paper or enamelling irem adhering tp the surface 
at those parts where the original colour of the bisciut is to be 
preserved. According to Skeat {Etym. Diet., 1910) the word stands 
for an earlier stinsd, and is to be derived from OW French 
estiUceUer, to sparkle, to powder with stars, an old term in 
heraldry, from Latin seintiUa, a spark. The same French word 
has given the En^ish ” tinsel,” strips, disks or pieces df thin 
glittering metallic substances used for the decoration rf^abrics, 
hence any gfiudy, showy and pretentious material^pr substance. 

STSHD/O,, a town lOf Ctonany, in the province of'Prussian 
SaxiBny, picturesquely situated on the Uchte. 70,11a, W. of 
Beihnpn the main line of railway to Hani^voranift the junction 
of linM to Brejppn, Magdebui* and Wittenbeigei, Ft^(i905), 
23,281. Among toe lelim w its former, importance are the 
ca-toedsal, buHt in 2420-1424 (though originally founded in 1188), 

' 'restored to and now ’hosing the afthawlpgical collection 
of the Altiimrk,' toe'Gcithic church of,'St Hary, founded in ^447, 
a “ Roland column ” «f 1.535, tmd two fortified gateways, dating 
from the S3th oeotUTy. ■ The last form the dsM remains of the 
ancient fortifications, the “she irf vtoich is now mostly >occupied 
by promen^es. A monument to the saddiae^gist Johann 
Joachim Winckelmann (1717-1768) commemorpP his birth in 
the town. Rfeiidal is the large raiW^y workshop, 

and Carrie^ onjsaripus besides the 

manufactofe The 

earliest printing-press & thelAltmarlc was greeted here, and 
published .an e^on pf the S<Khmssphg& in (1488 as its first 
book. f' j,'-’ 

Stendalton founds jn>it|i by)Altiert the Bear, on the site 
of a Wendish settlement, Pna Mpn kfterwards acquired a muni¬ 
cipal charter. •^to»)'lt.and a freqqcnt 

imperial residences it.tpsetoa considerable 4egtee 6! ptfokperify) 
w^part-recentiy-restoiedtoiitiby its^riulwaytomweiiQo*, i.iWl^ 
the mark was'tovided ltt'’t!s 58 , <St«Mlpi-beoaiae the seat of toe 
leldetor Stendidbranchof toe heuse p£ Ascan»|iwbito« hpwprcr, 
'became eMtoiot 'in-<3*6. TlK''originalt> WendS'weiw gtadoaliy 
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, {iUM witit the bter Saxons, i^ongh the Platea Slavonica; 

' ikiMtibhed' in ^475, Was still distin^ish^ as the Wenden Strasse 
in 1567. The podlilatibh ItSil’exhibits a thaiied Slavonic 
element. ' 

Ghtee, mhiimidtk 'Gt^'hiekle Set Siait SttfM ^tehdal, 

STSKO, HICOLAtnS (1631-1^), Danish qaturalist, was 
bom'at Copenh^eniti 1631, aii^ ^iudied me^icineand aiiatonijr 
in that city and m Pam, After a period of travel he .^ttled in 
Italy (i 6 | 56 ) at first as jprof essor of anatomy at Padua, and then 
inKorence as house-rphysician to the grand-duke Ferdinand II. 
(rf ^Bcany. He returned to his native city in 1672 to be¬ 
come professor of anatomy, but, having turned Roman 
Catholic, he found it exjpedient to return to Florence, and was 
ultiinately made apostonc vicar of Lower Saxony. He died at 
Schwerin in Meoklenbmg, on the 25th of November 1686. His 
fame rests on De soliio intra soUium naturaliter contenio, 
published gt Florence in 1669. In this notable work Steno 
described various gems, minerals and petrifactions (fossils) 
enclosed within solid rocks. He compared the fossU with the 
living ommisms, and distinguished marine and fluviatile forma¬ 
tions. He argued also in favour of the original horizontality 
of sei^mentary deposits. 

See fit' Nicola Stenone t dti futi s/udii geoUmci in Italia, by G. 
Capellini (1870); K. A. von Zittel's History oj Geolo^ and Palasou- 
ed., 1901); and W. J. Sollas, in Sciencs Progrtss tor Jan. 

milTOOItAPHT (from Gr. orcoSs, dose, narrow, and 
yp^tWf to write), the ^tem or art of writing by si^s re¬ 
presenting dngle sounds or groups of sounds, single words or 
gtoups of words, sometimes ^0 s^led “ brachygraphy ” 
(Gr. fipaxk, short); it is a general term including all the various 
systems of shorthand writing. (See Shorthand.) 

BpENTOfi, one of the Greeks before lyoy (/Z»od, v. 783), 
whose voice was as loud as that of fifty men. _ It is said that 
he came by his death as the result of challenging Hermes, the 
crier of the gods, to a coiitest. Possibly, like Hermes himself, 
Sientor is a personification of the wind. The name is used in 
friddem times of aiiy one possessing a particularly loud voice 
(stentorian). 

BtSlIlTO]^ a genus of heterotrichous cilihtt Infusoria (q.V.), 
so named by R, Okeh, It possesses a large mbnllifotm meganu- 
deiis, accompanied by numerous fnicronudeii hnd has a trumpet 
shi|iiTC, ^hen at rest, aiichored by pseudopodial oo^wths 
fjdm the narrow end. It is bilatively large, hhd is much 
rfflliied'tif dexuiohstirate myonemes, aind had been a.lso the Obj^t 
of interMting studies bn regeneration, any piece, cbntoil^ ynth 
il Trammt OT tbe miCronudeus, 

reMnOTbng,*the whole-animal {see, RsesNERArtON). S. poty- 
i^phits often ibhabite a gelatinous theath and nu^ ^ ^een 
with sobchlotpUa; it attams a togth of ^ in, S. edertditts 




1-1897), Gefman stetesmah. 


wm' bdtii' at m,'PomeiOT% on the 7th,of J^imry 1831 
From bis earliest years be showed that tafent for Ur^v^es 
to wbicb he owed iSOjmuch of his success m,life, and Wort 
he wwjt to'schod hadj ^c^ .a cbnsidera% knosjrlCdte 
of Spanish tmd ipSh. He was educatfid ^'Ibii 

^ stbobi of hislnatw^wp, and at ti»e a^ M slxt^ 
be eetyio* of ihe.PrnsswnjiMt opec. .ffis prbmotion 
■MW mpm; be''^'ban 8 fene 4 ‘'b>jl# 9 t )^s^ia»-^ 

'Cpi^,Hete;baua^{| 

' cri^x^,' nnd, hie, fipt * 

mmer m.«,fl)!8lem, t^di with it? comj^M^tjpn 
cr made all mteimticmal pwial correspondence sp 

,,|Br®erffl»,Bn4,ujnqtt^-cp..8ystem^^wbi<*bb,ia^^ 

•.fto TimiHitw^'Wi- -f . Ahe emawmms jWwwi.iW* 

higher bwhMiiwof the serwee ttwis- 

^'fMttt'P^iiHoi^the-odtf, 

different stonN aretofd df the inahner m whiin Kik Bc 6 i^tional 


knowledge of European ilauguages was brooght to the toow- 
of the ppstmasteivgehetal, who at omh saw -timh capacity 
add'attainments of the kind-eoim> best be used atheadquanters. 
Dbrittg'the next few years he was*entrusted with'very iaipbrtant 
duties; he wits chosen as Pruisian remesentative'when a postal 
treaty was arranged with Spain and'Portugal, to 1864 M Was 
giVen the task of reorganizing the postal service in thetonqtmiM 
duchies of Schleswig and"Kolstein, 'aMd in'i866 itfell to,Ms-lot 
‘to extend the Prossian systemto the newly annexed prownces; 
he had to take over and replace the system by whi(h for three 
hundred years the family of Thum and I'axia had conducted 
the postal service of central Germany. He al.<i<ii found time to 
■write works on tiie history of postal matters,'■Wti''a iffl6a8l*y 0/ 
the Prmsim Post Office (1859), and articles on the means of 
comniunicatkm in ancient and medieval tunes, which appearod 
m Raumer’s Hisiorisches TasshetAuch (1868).- -He wascoseyf 
the invited guests at the cjpening of 'the Suez- Canal, .and^in 
1872 published a work cm-modem Egypt 

In 1870, at tiie'early age Of thirty-nine, Stephan was maifc 
postmaster-general of the North German Confedecatton,Sandlin 
the next year of the newly founded -wnphre; ;in..i878,-a* the 
general reorganization of the imperial administration (see 
article Germany) the post oSkse was made a -sepMate depmt- 
ment, and his title was altered to that of aecretaryiof state. .^His 
great powers of organization were at onooshown in -the ansmge- 
ment of the admirable FeU Post, which, during thp 4 »w;,'WJth 
France maintained communication with the army in ;tbe'ifield. 
In eight months 89,008)090 -letters, 2,500,060 post -cacds, 
and £10,000,000 in money passed through tiie depai 3 tnlent,land 
it was his boast that letters were delivered toand cPllKtedihwn 
the soldiers with aJmost unfailing regularity, sometimesi jewen 
on the field of battle. In this way he began wl«t>was theigneat 
work of his life, that of making the postJofiiceiiriiitte truest 
sense of the word popular, and henceforth he (WuiunreniktiBgly 
occupied in deviring and adopting-new ccrntrivancea-ifoirollm 
ccmvenienca and ■use of the people..; -Ike introduqtum '_®f-past 
cards was his first innovation. In this he had been antici^ted 
by Austria, but the idea was hk'owa/'aStfh^^BMiff^llojted 
by the Austrians in consequence of a suggestion made by'him 
at a postal Conference in 1865. The devetopment'ol'^ pBMel 
post and of the system of money orders was-his-next 'Wofk^nhd 
m this hte Wks so successful that in'1883 the Chtoagi ywt ofiiOe 
dealt with 79,000,000 parcels, while in all the OtSiet cotmtirira -01 
the world together 'only 5*,ooo,ooo wemt through tlttiposti Wh^ 
in this and other ways he extended the use of tbemoW'OftflO'at 
home, hebamed a wider celebrity in _temg the ohfef pbmmer 'of 
the Intentional Postal Union. He prosided'at- 

conftience, which met at Bern'in^ 1 ^ 4 . 

Ihe alacrity bf Stephan’S inttihgeiiSe and- his eirthtisitttfll*tor 
the instituticin over which he presldw wete shbwnbjr the wadSttiss 
with which hte at^ed Or took Obw all uew inycfKtienbiHfc^ 

might be of rmbfic Service,'suCh as'''telegrorhsy telSttWne^«ild 


the new offices ■which were erected in all pwriS'Cn^wna^; 
it was always hik tunbitibn tt«t the'pwet‘«fitefe"JBJ'eara 
should be the most conspicuous and the handSbtflest'of'ptibiic 
buildings, even at the sacrifice of Monoaw. He wpe^ly top- 
ported Bisriu^ in hU polinr of'.textenqipg aaq' 
national industiy and for«^ trade, and .arran^ phetob^ltes 
by which a direct postal service -was established hetweto 
Germany and China and Australia. »Bs national' fed^falto 
showed Itself ih the su|)iport *hi<ih hte *b| 


purifying, the German language of fofe^ , 

not aisiiyte tocteed in avbimg'the ekag|eratibA 
ridiciabu^ too which this , pferoeitttent-to ‘easily 
htf stobd alocW ftbm;.6ramait''t>a^ 
frneht Slitter hi' the Re«%ftag"6ti ,the 
deteSttJ^ti^d was a biten^t 'bf' the ‘Httidteirtltl 
n^ bh bf Mibiati fcjte^hih^thBSi^iftiSte, Hit,' 
iri his 'okh debintoiriit for hlra^ t^ aj 
diancielldt', Mid hfe tenil iBowed-ftoM iUde 


thlKiilMlt 





STEPHANiaiEr-S'J!|EPHENi ^MARTYR) 


of.the officials. By the poyfer of working out broad acid general 
priouples in detail and idealizing the routine work of adminis- 
traition he may fairiy. be placed among the great administrators 
by wh^ Mat more than by statesmen and ^iticians) the l^s> 
sian state has been built up, and he was singularly fortunate in 
that-hie life fell at a time when by ^perfecting the administration 
of the newly .founded impwial post he took no small port in 
str^theaing the nationalidlea and binding together the German 
nation.. In 1897 Uood-poisoning, arising from a wound in the 
foot, made amputation of the leg necessary, and he died from the 
effects of the operation, on the 8th of April 1897. 

See E. Knicluberg, H. n. Stepha* (Barliiv, 1897). (J. W. Ha.) 

STSPHANITE, a mineral consisting of silver sulplmntimonite, 
.\g,SbS4; containing 68’5 % of silver, and sometimes of «n- 
portance as an ore of this metal. Under the name Sckwarterz 
It was mentioned >by G. Agricok in 1546, and it has been 
variously known as “ black silver ore ” (Ger. Sthwartgiil- 
ligen), brittle silver^ore (Spradglamert), &c. The name 
stephanite was proposed by W. Haidinger in 1845 in honour of 
the archduke Stephan of Austria; French authors use F. S. 
Beudaht’s name psaturose (from the Greek ^a$vp 6 t, fragile). 
It ’frequently occurs as well-formed crystals, which are ortho¬ 
rhombic and occasionally show indications of heroimorphism: 
they have the fwm of six-sided prisms or flat tables terminated 
by large basal planes and often modified at the edges by numerous 
pyramid-planes. Twinning on the prism-planes is of frequent 
occurrence, giving rise to pseudo-hexagonal groups like those of 
aragonite. The colour is iron-blade, and the lustre metallic 
and brilliant; on.exposure to light, however, the crystab soon 
become dull. The mineral has a hardness of 3| and b very 
brittle; the specific gravity u 6'3. Stephanite occurs with 
other, ores of silver in metallif rous veins. Localities which 
have yielded good crystallized specimens are Freiberg and 
Geisck^ near Rosswein in Saxony, .Chanarcillo in Chile, and 
exceptionally Cornwall. In the Comstock lode in Nevada 
massive stx^nite aitd argentite are important ores of silver. 

(L.J.S.) 

EXSPHAim« BYZANXINDS (Stsphsn of BYZAimuu), the 
author of a geographical dictionary entitled of which, 

apart from some fragments, we pussess only the me^e epitome 
of.one Hermolaus. This work was first edited under the title 
Qq>t wUhtim/ (Aldus, Venice, 1502).; the best modem editions 
lare 1 ^ W. Diadsri and others (4 vob., L ipzig, ,i82|), ^ Wester- 
tnann (Leipaig, 1S39), and A. Meineke (yol Bwlin, 2849). 
iHennoiarua.de^cates.his epitome to Justinian; whether the fust 
or sec(H}d.«ropBror .of that name is meant is dbputed, but it 
seems probable that . Stephanus. flourished in the earlier part of 
the 6th century, under Justinian 1 . The chief fragments re- 
.maining of the original work (which certainly con^lped lengthy 
quotadoDS from,classical authors and many interesting topo- 
raophicaJ. and hbtorical details) are.prescrv^ by Constantine 
Poi^yrogenoetos, De adminisirando imptrio, ch., *3 (the 
arhcle ’Ifinptiu SJo) and De dhematUms, Ji. 10 (an account .of 
$icUy);.the lattef includes a passage from, the comic poet Almds 
on .Mm .Seven Largent Island. Another respectable fragment, 
from fhe article to the .ezid of A, ^sts in a MS. of the 
Beguerian litnrary. 

See the eoktens ot Westeimann, Dindorf and Heineke,. above 
noticed^ the b'ticle " Stephanas :^zant.,” in Smith's Dictionary 
of Siog. apHy, vol. iii.; K H. Bnribnry, Hiitory of Ancient 

GMMVaMy.'f. lou 153, 169; U. 669^^71 (London, <1883); Biese, 
DtSltplumiBytanZi.-awambnit (Kiel. 1873): J.Geflcken. 

dGdttingei, tC^);. teuridott Honiagimee^ AicftnriKi tit 
.■'.rlan^en, Paul Sakplowskt, Fragmnda 4. S. 


implingtt,'iStufiM eu d. 

: SmOIHUt ,1^ ‘‘ proto^npurtyr ” Xas is called.in certain 
pf Acts. xxii. ,3o), in.gome smuee. the.greatest %urq in 
„ptiB(dti.ye Qpistianity ,prior toilPm4's>copTer3ion, was ope. of 
",(l¥3d.,g, powhiere <;aM “dwops,”) set over the 

WW^W^ifn, ”,(towards , the , new ihetn^ 
wwauBitjitt Wfc w iperhaps .ptbers of 

,bis .fipppanee hi^er gtte tlm ^s.pflice would 

.MWtrj of faith ^d of the Hply 


.Spirit ”; and as biswiritual power sepms. to ^aye shewn itfeU.pi 
migh^ deeds as well as words (vi. $> 8), he becaihe 'a. (n^pd 
man in Jerusalem. tiTimself a Tew of jSre« culture, he h^)hrij^l|y 
tried to win over his fellow Hellenists’(vi. 9).' ■ 

It is here that St^hen’s advance upon the Apostolic teaching 
becomes apparent. His special “wisdom "•lay m'peater 
insight into ^e merely relative nature and value of the externals 
of Israel’s religion, and particularly those bohriected Vftli the 
Temple. His fellow Hellenists were as a body eager to db- 
prove the feeling of the native “ Hebrews ” that they were 
only half Jews; accordingly teaching Which minimized the value 
of the sacred “ customs which Moses had delivjered ” (vi...t4)— 
by making salvation turn immediately upon faith in Jesus as 
Messiah—would cause deep resentment in such circles, in sjute 
of their more liberal attitude to things non-Jewish, Ihey may 
have met Stephen’s appeal for faith in Jesus a^ Messiah by 
saying that full fellowship with God was theirs by obMrvance 
of the Mosaic customs, centring in the Teihple, which in Jousalem 
overshadowed men’s thoughts touching the Divine^preseiice. 
To this he would reply by wming them in Jesus’ own words, 
supported by those of the prophets, that the heart is fhe true 
seat of the Shekinah; and tlmt if they refused (Sod manifest 
in His Messiah, the final embodiment of Divine righteousness, 
no holy “ customs ”—^no, not the Temple itself—could save 
them from the displeasure of the living God. Nay, (Jod might 
have to make good Messiah’s words as to Hb person bemg more 
essential to fellowship with God than the Temple itself (cf. 
Matt. xii. 6), which might even be destroyed, as it bad been in 
the past, without loss to true religion. In all this be was but 
reasserting the prophetic rather tiian the scribal view of the 
Mosaic Law and its institutions, viz. that the inner spirit, that 
which could be written on the heart, was the only thing really 
essential. But they could not rbe to this conception and treated 
hb words as “ blasphemous against Moses and against God,” and 
roused “the people and the elders and the scribes’’against^m. 

He was seized and brought before the Sanhedrin on the chaige 
of speaking “against tlie Temple and th,e Law” (vi. 

His defence against this twofold charge took the form of a 
survey of Israel’s religious past, with a view to show: (i) that 
“ the God of Glory ’’ had covenant relations with their fbr^ 
fathers before tliey had either Holy Place (Land « ,Temple) 
or Law (vii. 1-17); (2) that the fiirk form of visible meeting 
place between God and ps peopld wm far othtir tl^ that for 
w'hich absolute mbctity was now claimed. Nay, the form of 
" the tabernacle ctf testimony’ In the .Vnlderness *’ (no fioly 
Land) bad more divine sanctmn > than any laterlfemple (44Ti;7); 
(3) that, after all, the presence of “ the Most Kigh'” in^no 
way bound up with any ^hicture of human haft^Sj ^ Isaiah 
witnessed (48-,50). The moral of all this Was'plain; Israel’s 
forms of fefiowship with tlw Most Pgh had ml albhg; b«en 
relative and subject to cliaijge. Particularly, Was thb Si ^tb 
the external foritis of ciiltus then represented' 1 ^ thWTeqijite. 
Hence Aere was no "blasphemy *' m’su;^Phg that hi the 
Messianic age yet another change might come about, and that 
observance of Templa services couM prdvalitldh as |o 
with ^d. But there is anothet mq« wnMliiife orpl&fing. 
This is found in the elabdrate se^qh dealing with the perSbn 
and work of Moses, the great laW^ver section 

full of extra-biblical touches—^fpBowed by ,b'ne on Israel’s 
hardness pf heart towards hbo'i£nd| the '"iSving oraejes” he 
mediated; to^tbet With its rastlfc''rijie lExi)ii,(39^3). arid 
original Mosaisiri, embodied Iri'IdoSes and'his miriistrytd'ferael, 
is repre^ted as ^mttHing which in Tte full epirhuid iriterition 
had pj^h fruited b|y i^l*s'?ti^Cleedness,(39,42 sd^!). '''The 
figure of Mo^s is ma.de to stjuid forth in ideM outlines, the 
thinly veifed ChthriSari jmpliraliibri’.tddhiflg through. “TIot is 
'ttat' Mb^s Whd ^id’riritp thi8''^fl(irfcri' bf *'A'^phet 

' ...I. .. . i.(i .jiiKiiWii ... Ill III, "iij.iii (•.•,ij.'i/ii.|‘^li 

^ .The saleitm'iaziaiWtre''j(it'V.'44 aueaeehi to 

(be'Writer tO'tlM^HMXewt^d'j^ha^ReUeniite'gt^Mm^, (the 
lUfaliaBl Soactoary, Mlc(errenx««Ua8 to'thc haane^iairoetlme, 

sanctity it had to the older featares, it still preserved. , . 

' ■ ■. .'rl/.I U. r“.*^.,.| . .'UMIll. 
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(ball God ntip up unto you. kbilikis untoiue.’ i Thu is he that j 
was in the Churclk in tb» wMcmeu with the angel which spake i 
to him in..the Uount ^tai, and with our iathersj who recsitsed 
hvingnracles.to give unto us: to whom our Others would not be 
obedient, but thrust him iroro them, and turned back ini their 
hearts3^ seq.). Here wc have the very situation as between 
Stefdien and his hearers; and it is made unmistakable bj^i the . 
speaker’s closing words (51-53). They wiU have; nothing to 
say to the great«’ .Mediator of the Divine oracles m Messianic 
clearness and power. But if so, the reason is not their fidelity 
to the Mosaic law, but their infidelity to its spiritual substance. 
Had they kept the law dutifully they would have believed on' 
Him in whom true Mosaism was fulfilled and transcended. 

In all this there are points both of .contact and divergence 
between Stephen and Paul. Alike they are champions of the 
“ spirit ” against tie “ letter and alike they lax unbelieving 
Judaism With failure to keep the law in its real sense. But 
here diSer«nce - begins. Quite i^rt from the extemalism of 
Ten^le worsliip, to which Paul never alludes, they start from 
different conceptions of the Law. Stephen, the Hellenist, 
views it idealistically and with the spiritual freedom of the 
prophets and of Jesus Himself. But Paul took it more strictly 
(see Paul). Thus in spite of general kinriiip of spirit, Stephen 
is not really Paul’s forerunner. He has no sense of. antithesis 
betw^ law and grace; and be makes no neference to the 
Gentiles. It is rather the author of the Epistle to the Hebrews 
(y.p.) who recalls Stephen. Both deal largely with the Temple 
and its worship; both expose the extemalism of the legal rites 
of Judaism, as tending to spiritual unreality; and both view 
the Gospel as the sublimation of the Law on ideal lines. Only, 
the Uter thinker contrasts even pure Mosaism with the Gospel 
of Christ, as old wi{th new, as the Covenant of shadow with that 
of reality. 

As to . the authenticity of Stephen’s speech, it is generally 
admitted to be accurate in substance, W not in the words that 
be uttered. We may suppose it lived in the memory of. eome 
associate in such discussions, who would often rep^ its tenor 
in his work as one of the preachers, scattered (viii. 4, xi. 19) 
by the persecution which Stephen’s preimhing brought on &e 
Jerusalem community, particularly on its Hellenistic section 
as most identified with the revolutionary .aspect which faith 
in Jesus the Nazaxene now for. a time assum^ m pulilic esti¬ 
mation (contrast iL 47). It would finally he committed to 
syritlng, largely becauw it was so r^resmitative of the Hel- 
Iwstic. view of the,relations of Judaism and Christianity.., _As 
such it was giyen prominence in the b<^ of Acts—a work which 
sbpws the greatneae of .the contributtpits to the Apostolic age 
not only of Paul, but also ,of the EWIeaiste, ^osp mediators 
betyreep Jews and Qentiles. .JE^qssihly.akip fauil had spoken in 
tpkes .hparing pf Stephen’n_, martyrdom, an^ . his own clpse 
relatione to it,(^ii. 58,69; cfjytfp). j , , , 

Stepl^’s octw^ marfyrdom, fs .desfitibed as itpmultiiBry ,m 
character, tbquf^thp fopns of, sipping fof blasphemy wyre 
ohmrved, (^8). Tips is quite cpnptent v^ g trial hefjirp the 
Saidiedrm; nor is it inconceivable ;that .hft Sft. the 

rahte .of that, hotly upder the J^wanS; ^^ 0 ^ 14 ; h"fS 1®^“ 
p%e at the impulse of M^utfanaf^isni. Qpr Jmowedge,^ 
W^h history b not,, full enqpgh to warrant depud pt the 
hMpricity of this feature of the naTW^fe.phnRfy .on th* score 
m (te illegeltty.' Neither,,|s ]WtyiioBd reason to afimine.that 
jLhe.hefrihg hffpre .the SwpjFrin.is a touchadfM hy.j'^f Wihor 
pf ^tSi'to.l^'SW'^ hh whiqhhe,^!drawh,m thp.painr,,; 

, i4TicxArpna.>TiAV reqaisite mmerialsiwhf beioaad lin. artKles 
En<y. m .VOiny.» and Hau9lira,,R«ei(W«/li{,if. 

Thiol, u. KifM, vpl. «x. The former in particuiaT eoitmeo 
eMfiette (adding td. OT' ^lyerpM trdfii wWt, 

I 'dasmiln Stnihan''s>q>e(Mh;itheUngalsti«f«itiaMt«rActsi'niai vBiJ % 
.and.yiariQWitheeries .sokrtwj-Bsed 

]Bqt^,powntol 


p|s,|mcl through 


his.nsotfaer Adels, a.grandson of WiUiam Iho CenquerorAV fitsn 
some time bei^ SSos, .be: was still aibcy.iwheii.' hsiwas taken 
intoTavour by his undte; HeOiy. L of England; lEromiKenry 
he vecoived the hoaopr of knighthood and ithe.imun^.o^iMor- 
tosBu' In inSheaeveied hisieoniMition.with,Bloi8.andiChartres, 
renouncing his hereditary claims iniavous. of his lekkc. brother 
Theobsdd. But he acquired thie eciunty of Boulogne by<vmsHiiy- 
ing Matilda (r. .1103-1x5*), the heiress, pf /.Count sEustacd 111 . 
ai^ a niece of Henry’s first wife^ The oldiking astangt^.this 
match after the untimely loss of his spn, William AthoUng; in 
the tragedy of the White Ship.; until ii«5 Staphosywas regarded 
as the probable hrir ito the E^sh threme... But tbsiretum of 
the'widowed empress Matilda (y.v.) to .her father'iSiCOMitt edwnged 
the situation. Henry compel Stephen and ithe ae^t|o£.ms 
barons to ackiiowled^ the empress as their futum. fHlqr (tlffi). 
Seven years later th^ oath* were.reneiyedf and.in additiem the 
ultimate claims of Matilda’s infant son, Henry :of Apjou^WSte 
i!«cogniKd(ii33). Butthedeatb ofiHeiiry 1 . foundthei«n|>Kss 
absent from Eng^aPd. Stephen .seiaed the op|iort«Aity<.i.{Hie 
hurried across the Channel and began to canvass for .supj^ttiits, 
arguing that his oaths to Matilda were token under, coerpien, 
and thiatshe, so thedai#tar ofaprofessed nun, wseiUtgitimtae. 
He was raised to the throne by the . Londoners^, tiae lo&sal 
twronage and the clergy ; his most infiuential .sup^rtem^ere 
the old justiciar, Robeii« bishop,.of.Saiiisbuiy,i^d,ibis lown 
brother,,Henry, bishop of .Winchester* Innowt/ilfc iWta.(in¬ 
duced % Bishop He^ ,tq ratify. tha;ielection, andtStapl^ 
thus cleared himself from tjte stain of perjury. .Two.oht^rs 
of libta-ties, issued m .ra{)id successi(»i» iconfinned . the | King’s 
alliance with:the Cburch,and earned,the goodwill of. the nati^. 
But his supporters traded upon bis notorkms^famUty aadlldie 
unstable nature of his power*., Extortionate cono^ions.rWtltre 
demanded by the great barons, and pwticularly if^Earl Hopsrt 
of Glouoester, the halfrbrother of the !empfese,i . ilhe .ojetgy 
insisted that neither itheir gosxfs nor their persons shnuldiihe 
subject to secular jurisdictKai..,.Sjtephm.onidea.vpured.)ta)i.fiKe 
himself from the control of such int^este4 .supporters by 
creating a mercenary army, and a royalist partyi This led \at 
once to a rupture between him^lf and Earl'Rol^ (r*3B),wh^ 
was the signal for sjppradlq letellioiri. Socin .(^erwi^' l^ 
king attacked the fushops of SaMifl^ilryi Ky and.,,J4i«HfW7a 
powerful fam^ clique who: stood at head of ithe.omaol 
baronage—and, not content with seizing their casfieiiii sub¬ 
jected iSjem to personal ontmge,and de^dpU, ‘ The’r^lt 
was that,the clergy, headed by ^ brother, the ’cdiWJn- 
cbmter,'dedared against him. (1*39). In .the midst.mi Alitse 
difficultieslie had Idt the western marches at the meny of^llie 
Welsh, and the defepee of th0.n»KthHRt8hiws,|«BfWS'j@ayid 
of iSootJand.iiiiud devolved upon_>!the,|bwons 
3 tqihen;iwas thoroughly iifismiedfted.,whan .fte epwjjes^.iat 
len^h smeared in Ifcgland (Skpt„ao,:*t 39 ).;. Tbipugb, %»)s- 
plwed sense of qbivalry he decluigd .fo taH® ^ <^P<^*W»^nof 
seumg herjwrsop, ., 3 he, ims ,thewore!aM.b tp joi]fc^esn,^lf- 
,lm)th«r at Gloucester, ta.,*l«Bih .recpguition.m thefiw«* 5 i.;j»pd 
swthrwstem shires, asdi-to,cwiwsf:itbe royal; .tidb-MiSight 
.years., fimphw’s.ir^awiawqreaggrgvatedit^Md gnwal- 
ship. He showed remaikaWe energy ip, htirryiWgHfrS»iiW»e 
;c»utre.of rebellmn to..aBothw;,t'Ut, he ney«f veutUTOi^aS^ 
the h«uiquarters:(0|(,ti)e «npmss., .IniMftA 
and captuwd while i.bnpiegiugi^^iwln.CastJfl, ,Jbe,g»i>re«hm 

consequence,-r^ned £« wo#b»-' wrio 

Engli^ 'Ij. we.Mdher, %ults..pf ntfiwper'ifbeigaipipf Ii; 

wouW.ne!yw, 

supw^rs„were able m^ptiopUM, rplq^ toff 
ieaff;^^Ql 0 U 3 e^,i„^ffpf 

d and bis son, Brmce'^enry; )( _ 
was constructing an independait princmjL.^, .— 
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tKi exocsMr«f socti Mbits as Geofirey dt MaadeviUe> >«arl of 
' iMeioturnedconfliderdbieidistriots i»to wildemessei.'.Meanwhili 
OtbRr^r^tf Anjouj ithe'husband «f theiempress, coonpleted the 
cittuMeet of Norindiidy (1144). In 1147 the situation improved 
for StijihKnj' Rdibitt of Cloister, hhe aUest'Of the Angevin 
partuans, died, land the empretB left 'England in despairi 'But 
her son soon appeared in England to senew the stru^e (1149) 
and conciliate new supporters;' Soon after fais return to Her- 
hiah(fy Heniy was Invested bjr his father with the <hichy:(iiso). 
Hie tudceeded to Anjou in 1151; next year he ncquirsd the 
' duchy of Aiqnitaine by iharriagB. 'Stephen struggled hard to 
'secure the sucdession for fiiustace, his elder son. But he had 
1; onarrelled with Rome respectmg aivaoancy in tlie see of York; 
&e 'pbpe forbade the English bishops to oonsecrate Eustace 
' '(*151); ami them was a general unwillinghess to prolong the civil 
war.' Worn out by incessant ctmflicte, the kii^ bowed to the 
inevitable when Henry next appeared in England ^1153). 
HegotiatiOtis were opened; msd Sl^hen's last h^itatioas dii!- 
'iappenred'When Eustace was harried off % a sudden illness. 
Late in >tt53 the king acknowled^ Hertiy as his heir, ohly 
stipulating that the earMom of'Sur^'and his private estates 
Bb^dMguarimteedtohffisuivivingi»n,Wdliam, Ihelnngand 
tbd duke' agreed to oo-oporate far tl» repression of anarchy f but 
' Stephen diMlibriote this work was more than begun (Oct. 1*54). 

' On'hi great seri Stephen is represent^ as tall and robust, 
bearded,' and of lan o^n couirtenandei* Ho was frank and 
geneMiuB; hisoccafiionalactsof'diipKcity'WWe'planRed tdluctandy 
and 'never carried to their logical'-condusion.' High-spirited 
and'putMid of his dignity, he'lived to"repent^ without' being 
«Me"to undo, the ruinous concessions 1^ whfch he had con- 
' oiliatod supporters. In warfare he showed oous^, but little 
'Merabhip;'as a statesman* he failed in his dealings with the 
'■'Qwrch,' which ho alternately humoured-and thwarted. He was 
4( genetous patron of religious foundations; and some pleasing 
Biieodo^es BuggEht'that his personal' Character deserves more 
dbtMbendation ttom his record at a king. 

See the'Gks/d’ '^tipham, Richard of Hexham, .Hired of Rievaux’ 

' fbUftO'ib Stantai^li, >and the Ichronieia of Robert de Toifani. ah 
kuR.. Howlett’a CfcwaiffM Jtrigns ot Stipkmt,-See. {^vo\a., 
,,^nden, Ordqr^ Vitoliss reek«»i(wa, ed. 

Le Privbat (s 'vols., Paris, iBis-lSSs); William'bf Malmesbury’s 
JUsMiet 'rtdimla, id. W.'Staibbs uxmdUrt.’tSSg); John Of Worcester’s 
CmtiaruHiM of ’Plormce, ^ n HJ Weaver (Oxford, rgoB); the 
PMwforvwfA -Ckrtnitlt. ed. C. Blmnsifir (1893-1899). xanil<n'n 





"foes903. 

"'’fiiOTOTH, ^ name of "nine popesi 

S^tP^EKl.; bishop (4 Rome frrnn ahorit 354 to 3 $?, fifflowed 
WithdreW'ftom fburch' fellowship With CWian 

■C^d 


"Eficfile'I.’ 

'iend' ctrinitt'Asiatic faishops'pn aceonht cl thrir’views as 

(df rebaptiringHsteties (Euseb.'H'. E. 'vit s'; C^. 

I He is alto tnentioned « 'hav4hg"ittsisf)ed:.<to'riie 
dtsCOrarioh 'bf 'the IMtops''cd"llMda knd'AstW^; Mb had 
%fcto'depbiidd'forbttA5thfid«ess 'duibg petseciftliMt but'lifter^ 
' sWtfdS raid i'epeifteai'^Ife’iS'eonsmiinlBriiiea on’ AngQst 3 ; His 
‘.'Snccesbr'Was'^xtvft Ill'' ' • •>’! 

'•,^®jrray*K II.j' pope ftom''Mai«Jh 7 S 7 ,'’was ■in 

dfEbbU's Olders chosen to the vacaat See witMa Welve 
' diWlHiiftef the dSath of 'ZatShiirihs A ‘Thfe 'maili difikhlty of his 
' poirtlfWntt Vis in 'comexiib" With' "the' igj^Ni^eh jiltti'ftfde of 
’ 'Aiktiitt/1^ ■erf ’the 'Ltobaids,^ ’'A^ udSucc^til Cttifalssies 
“to AMiflr hnbW^iind'jeppei^'tb'ihfc 'dO^^rCdrfStWxllihe’, hq, 
'thWgh'b fthble Serial; sOf'ODf to'dedc tJb riHWnprin.hy 
fffi 1b fW^*te!ttaytsa 1 d'tttO 


'#h6to1li«iW*tej6eiyeai|l’arihiiRnblft«M BruKin 

''vWiuM; of hiil/tiligoa^i<>tri%at'aie R^ikijlfin'ritnon'^'''S<«*wiPi 
yj IM 

m tOift'piade' fbt tMt- dr^tillF, 

.. .‘ ■■ ii'i’ I i 'jmri'n!..'' ,1 I 

. «»»* dw* 

»6piflco^ consdcratioii. 





.Stxfhen III., pope from the ^th of August'768 tooths 3rd 
of Februapr 77a, was a native of Sicily; and, having come to 
Rome' during the pontificate of Gregory I'lI.,>^aduaUy'r(Ke to 
high office in the service of successive p^es,. On the deposition 
of Conatantine II.' Stephen tiras ohosm to succeed him;' 'Frag¬ 
mentary records are preserved of the couimil (April 789) at 
whidi the degradation of Constantine ■was completed, eertain 
new arrangeraenlts fen rapal elections were made, and the 
raactice of image-worship confirmed. Stephen inclined to the 
Lombard rather than to the Frankish alliance. He was suc¬ 
ceeded by Adrian I. 

Stephsn IV., pope from June 8r6 to' January 817, 'suc¬ 
ceeded Leo III. He did not continue Leo’s policy, which wus 
more f^ourable to the clergy than to the lay aristocracy. 
Immediately after his consecration he ordered the Roman 
people to swear fidelity to Louis the Pious, to whom he found 
ft prudent to beti&e himself personally in the following August. 
After the coronation of Louis at Reims in October be returned 
to Rome, where he died in the beginning of the following year. 
His snocessor was Paschal 1. 

Stefh^ V., pope from 885 to 891, succeeded Adrian HI., 
and was in turn succeeded by Formosus. In to dealings with 
Ci^tantinople in the matter of Photius, as also in his rriations 
with the young Slavonic Church, he pursued the policy of 
Nicholas I. His Italian policy wavered between his desire for 
the protection of the German king Arnulf against Guy of Spoleto, 
king of Italy, and fear of oBending Guy. Guy was crowned 
emperor in 891. 

Stephen VI. pope from Ma.y 896 to July/August 897, 
succeeded Boniface VI., and was in turn followed by'Romanus. 
His conduct towards the remains of Formosus, 'to last pre¬ 
decessor but one (see Formosus) excited a tumult, which ehded 
in his imprisonment and death by strangling. 

Stephen Vlt. (January 939 to February 931) and Stephen 
Vlll. (July 939 to OctofaCT 949) were virtually nonentities, Mio 
held the pontfficate While the real direction of the pontifical 
state was hi the hands of Marozia and, afterward?, of her son 
Alberic, senator of the Romans. 

Stephen IX., pope from August 1057 to March' 1058, suc¬ 
ceeded Victo II. (Gebhard of Eicbstfidt). His baptismri name 
Was Frederick, and he ■was a younger brother of Godfrey, duke 
of Upper Lorraine, marquis of Tuscany (by his marriage with 
Beatrice, Widow of Boniface, marquis of Tuscany). Frederiii, 
who 'had been rabed to the cardinalate by Leo 'IX., acted for 
some time as papal legate at Constantindple, and was -with 
1^0 in his unlucky expwticsi against the Nornmns. He'shaifed 
tobrothBr‘’s fortunes, and af one tipielfad tjj ta^te rirfugc'from 
Herey III. in Monta'Cipsmd. Five da;^ after tlw death of 
Victor II. ^bb ‘bed made hifn cardinri-priest tad abbqt bf 
Monte CaSsmd) he 'Whs diosen tb succeed him. ■ He stowed 
great zeal in enforcing the Hildebrtmdine policy as tb dleriad 
edibaty, and 'jfihhffilig the ei^jtilsicri' of ^e NottfihWs^from 
Mly afid the rimtioH of IBs brothef'.tb 'impsriri'tfirbne 
whtin. be wah seized’by k severe IDriess. He difed arlldtence 
bn'4he'39thofMariihiib'56.- ' " '' 


. to] ‘(07‘7-iq38); kiilg 6( ''Hui%ary, 

.Was'the sbn'bf Gezd,'ddkle'bf ahd'bf Salrdtk, orie'of 

‘dib f^ Magyaf'Cbristihh laffie?, who obtained ,tto bCst tto^ers 
•fpr her iiifa^ son. These preceptbrs .indudtd the! Ootban 
mest Bruno, the (>edh pr^ Radlaj uid an Ifafida ktiigjit, 
■rlttbaitte'bf Sail Seveimo,;iriib'taiJ^t'1iinl arins.*and letes 
(a holograph episde by'Sf^hfen existed'M thb Vaticltn library 
as ibste as 1513);' * In '^ Stephen married %risela,"the daughter 
‘bf .Difiee Hei^ n. W Bavaria,,and; jih ^e fottq^g'ybar to 
fli^.tod the young, princftjwi^isudiieBly^ ly a 

fannidaUe pagasi''EeactiaB uiidiai'Kil^iia>bhe diaiiiiGta ibetanw 
'thei'Grava and'Lake BriateR. Ste|pai hosteiied'ogakist the 

P m (998), a victory from .which.the touijdtoga.nf Ihe 
‘ihcmm|ij^'n^ dat^^r'Sli^ann^dm^the 
imffibdiMl^'lftetWBrds'.' In idbVms imvby Asi^rik 
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cdstained Pope iSilvester II;’8 iconfiramtion of this act of sove- 
seigntjr. Silvester at die same time seat Stephen a consecrated 
cro^, and s^iproved of the erection of an independent Hun¬ 
garian church, divided intO 'the two provinces nf Sseteegom 
and B&cs. Bijt the' power of pagan Hungary could net be brcdien 
.in a day. The focus of the movement was the Maras region, 
svhfiES the rebel Ajterqr . built dtcf fortress of Marosvtn The 
strugg^' pr oc eed e d for more fhan twenty‘five years, the diffi¬ 
culties of Stephen being materially increased by the assistance 
rendered to the rebels by> the Greek emperors, his neighbours 
sinpe thek'reconquest of Bulgaria. As early as 1015 Stephen 
had appointed the Italian priest Gellert bishop of MarOs, but 
he was unable to establish the missionary in bis see tiH 1030. 
The necessity of christiafnizing his heathen kingdom by force 
of arms engrcBsed all the energies of Stephen and compelled 
him to adopt a pacific policy towards the emperors of the East 
suid West. ' When the emperor Conmd, with the deliberate 
intention of subjugaling Hungary, invaded it in 1030, St^hen 
not only drove him out, but captured Vienna (now mentioned 
for the. first time) and compelled the emperor to cede a large 
portion of the Ostmark(303i). Of the five sons borne to him 
by Chsela, only Emcrich reached manhood, and this well- 
educated prince was killed by a wild boar in 1031. Stephen 
thereupon appointed as his successor his wife’s nephew l^ter 
Orseolo, who settled in Hungary, where his intrigues and foreign 
ways' made him extremely unpopular. Stephen died at his 
pa^e at Esztergom in 1038; and was canonized in 1083. For 
an.account of his spoch'malcmg reforms see Hunoarv : History. 

See (^ula Pauler, History of file Hungarian Nation, vol. i. 
(Hung.; Pest, 1893); La]os BaKos, History of lis Itomau Catkalk 
Ckurcfi in Hungary, vol. i, (Hung.; Pest, 1865); Antal P^, Infe of 
St Stephen (Hung.; Pest, 1871); J4nos Kar&csonyi, Documents^ 
issued oy Stephen /. (Hung.; Pest. i89z);'idein, Life of St Gelkrt. 

i Hung.; Pest, rSSyl; E. Hom, St Eti&nne, rot aposMique de Hongrie 
Paris, 1899)'; W. .J. Winkler de Kdtrsz^kl, Vita eleneti Stephani ' 
Crocowj i^).. (K. Ni&) 


STBPSOBV V. (r239-ra7a), king of Hungary, was the ddest 
son of Bila IV., whom he succeeded in rs76. As crown prince 
he had exhibited considerable al^fity, but dSo a disquieting 
restlessness and vicdence. In ia6a he compelled his father, 
whom he had asristed in thO Bohlemian War, to surrender twenty^ 
nine counties to him; bo that Hungi^ was virtually divided 
into two kingdoms. Not toiitent with this he subsequently 
seized the soiiAem bemate of Macso, which led to a fresh war 
between lather and son, in whidi the latter triumphed. In 
izdS he undertook Aii'expedition against the Bulgarians, con¬ 
quering tibe land as far as Timova and Styling himself hence¬ 
forth king of Bulgaria Sti^hen « keen and circumspert 
politician,'and for hiS' futtire security during his 

fa^eii’s lifetime, a dOulMe^’Riatriihbnal eHianCe witii the Nea- 
pc^n prinoes bf the House H Anjou,’the'chief partisans cS ihe 
pope. HecNtaiiilyneededexterior!B!i!{q>OFtiloronhis’accession 
totteHwigarianthroneyisJhe himself‘dwleb^d; eVety one was 
i fiis enemy. This hostility'was doe to the aSmost Uhiveriwl 
'opinion'of'WeBteRi' Etiircipe''^t'Stephen was a seihtp'ajga'nj. 
'’lf«>'f*ftfer had mariied^ him'While'Mill' a 3r0nth(e.' tp 
Eiiaabdth; riaught»'df'ihe'K«manian'<dtk!ftain{(I3taiy,vritii a 
view to bindi^ the Kueoanlsms <(Wbo' could- put in tiie"field 
' i6;oooindfi; see'HthJGiiiiV! fll«toty)«iore closely to the4y«asty 
in t^^ them by no tnesns imptububle wontingekey' Of n seixmil 
Tatar tiivisibn." lie lady’wtbs; duly bhptlned and remaineiin 
Christia^: bUt'tbe'ndverB^eCiPf'Sei^heni' eepeciidly OttalcBr'I^ 
'Of ''Bdhemk/'ii^ed'to belle'ri^ itiiat 9t^en'>was'’foio great q 
• <rfeiid''bf' tlie’'10wsatiltin»'''to Ifti’a 'ttai Caflufliei Ottaicai 
>«ndeavd«tt«d;''w{tii''itiie'>idd irf'tilM'''lfa^Sa‘ 'hitfieontents, to 
leetigtiir site wustwtypimiinek'of'HuijglB^ 'bdtitzftifr 'Sohiie 'shty 
e«ises'wa#‘'ati^ ibutea^by'' Swiphstt 6yiiityt('»«air'ifos<^i 
and hfthwpMee'Ul'BRiilbuili,' (he’sSilM>yhai>i ttilhiq^«d Ul 
fay ie(uiotieiM.-'i'«t(xihMt<'^’utiddiniiy'k«''^ of Ahgnst 

_'dilate BHzasetM ‘Aitetfiar 'ni MrTauptto,’']®^ 

amiWad ' '(•'< 



*l7*j just ai'he was"raisilig'an army to recover hte 'Wd- 
nopped infant son Ladiidaun from the hands of l^is rebtpeus 
vassals. >' '' 

See Ignacz Aesddy; Histo*il‘'ef"‘fhe Hungdrian’<Jififfth; ^iidti I 

(Hung.; Budapest, 1993).' ' '.ili.i .. '' (R.H.'B;) 

ATBraBM, HR iiUai (z?8p48^)i English'hlstorianyWas 
tiie'Bon of James Stephen, master in Cbahocry; anthor of'Tik 
SUmery iW West Jmliia CiikMfrf and' otfajty Wirks, and 'Was 
bom in l^don on the 3rd of January 178$;'' 'He was educated 
at Trinity Hall, 0x10014(^0, graduating ’B.Ai 4i rSra,' after 
which he studied for thcbav and Was (^ed aV*(Lincoln’s Inn. 
He obtamed an extensive practice as a efaanCiky'‘barrister, 
being ultimately counsd to'tUs'Oolomsfl department'Sinii counsel 
to the board of trade. In tS34'he'>^becaitie'assistant'under¬ 
secretary for the ei^ordes, arid Shortly "afterwairds perioatient 
unda-secretary. On his retirement in 1847 he wis' made a 
Knight Commander of the Bath. In 1849 he was oppOhited 
regius professor of'modern history in the univarrity {d'’(!iBn- 
bndge, having already distinguished himself by "his brihknt 
studies in ecclesiastical Mogra^cy contritmted tOitim EiifMfaftiigli 
Retdm, 'wfaiOh 'were pubhshed' that year under the title Estays 
in Eedtsiastical Btogresphy and 'Otker SiAjtOs j a 4th''edit{on, 
with a short memoir, appeared in i8(9o.'' 'He 'Wa8''a]ko">the 
author of Leetum on the History wf Franee (a vds., iSgiy'grd 
ed., 1857), and Desultory ani< SyttmeHc a 'ie^re 

(^853). He died at OobleAtz onthe’Cgth of Scptcnlraet 
BTEPHER, BIR lAHBI nraSMIlBB, Bant. <i8a^S8i;j4), 
English kiwyer, judge and publicist, was bom in London nn''<fae 
3rd of March i8>q, the tlnra child and second soh'iM-Sit' Tames 
Stephen (^n.). Fitsjames Stephen was-fbr'tfaree’ years (1843- 
1840 at Eton, and for two years at King’s College,''iMhdCn. 
In October 1847 he entered at Trinity <DoB^. "(iimbrite. 
Notwithstanding >eXceptional vigour 'ininnnd’fmdnodyj hfr'did 
not attain any of the uiual'B(hdastio>or*<atfaletik’distinC!tiohs. 
The <mly etudies tfaen'serioutiy prosecuted in the amwersity 
course 'were mathematics''and diusSiosl I'Neither'Af these'ot- 
tracted him in their acwdemical fortiis^nor dd he''CBre for onn- 
petitive sport. But lus Chnibridge time -wair frititfeiiin hther 
ewys. Ifo was alrea^ acquMnted witbSir Henry'Mefine'(y.e.), 
■six ymrs his eanknv' imd tfaeit'newty i^pomthd’to-<thb HtW of 
dVil law; This acqiHtintance now ribeaed httoa perfect friend¬ 
ship, which ended only srith Mameds death ih’f888t "NO’two 
men's inttilectiitil'tempers ever presented a stronger 'Contrast. 
As Sttyihen himself said, it took them h'lOOjg'time' to' knbw 
when they really agreed: Maine waS sobtie. Swift ^Uid iar- 
reaching;'Stephen was massive," ddwnikh^ ^' indefistkable 
and sincere even 100 unneKetsaty 'ftanktiem;'!'Their ■'i^ttuities 
were an almost exact'Ot^lemmit bf one knoifaet'^ bttC'iiehber 
of tltemwoukl tokeopinions'enfrust, Orbie^iesee'lB dOitimen- 
plaee methods of avoidingldiffiimltibsi and'ii ilais^t'iutvebean 
said of either of them mthouh'exa^rwtion '^tiuffi'iiSi'lkis 
technical and professibi»l>reqniremeiks cOuM beital^wweyj a 
bom man of letters wouM be left. "By iMitine's iutrodobtityi) 
iStephen:becaine a memiber oftho'Camme^ soCtotyfettOWtfiu 
the Apostles, ihiomi not'very difMreMftcwmknMbtlM^ 
aooieties, in sitiMtaiice a body’^rith an'iimforintfialied^'bttl'MMfdst 
lindividaiti tradition (Of (^en^mindedness abd absOI^'lDinti^ 
tolamads'inatt niatters of opiiiioR.' 'Berha^'tbS'golieh'age’bf 
1 the sodeity 'was'a fetif ybars >before Stapten^s OleCt^/'tw-it 
Btill' contained a remairkable 'group>(bf >^elR''who’ikfbeririittis 
became eminent in nidr 'di#emt'‘for'biitancy;' 

(Qeck Uaxwtil 'ond Sir 'Williaffl (HB>«0drt,>‘'<Stt^tU!n;'wrrti4d 
friendships witfa’sameiof itatnemWers^'iHluigi'WbiW u'pdMfhifia^t, 
though' on few cases bPi Bttle' 8iibjact*>tolttitefHBl< 

' as'hisi intimacy with' Maine. ii'Frofaflt^ Hie lq>cat(es>'ffifRMUfeh 
to nofreOt 'tbe tformafisihi imhdtaidy bfcMfeilt frt thbi'liVSMtiidal 
traditions'of the ifr8tfSn:iJtiinni 9iMiheA(ti‘htmBeiibld'/*i>.'<‘'^^'’l> 

(i lAft«r;leaviiig’ Gand)Ttdgei Fite}aMMk'Stealfrn,v|ina48^^ 

I calfyltticMisei botwoentfofllliur^ tinditfaei IHcNfM'f^Hiate 

tioD. 'them prcKtkniiyiM) niiolwtimm'tjin 

.Bpg^and alaie, a»d>«vdtt' in Hnglattd'frnoofM'mnd 



. STEPHEN; 

•btsined Pope iSilvester iBoUBriziatioB of thk act of so«e- ! 
-nigntjrw. fiitv8ster>atifae<uietiaieM9it>Ste;d>eae oonsecrated i 
CToyn, eed e i^ov ed of theeredrioB ef an iadapendeBC Hun- i 
gaiian dundi, divided iato the two proviiwei of Eartogom 
aodB&cs. Bi^thepowerofpe^Eui^aiyaoiiidttstbebniken ( 
in a day. Hie focus of tke movenieat ww tiie Mara n^<m, 
adiaia the idiel Ajteny huik tbo'dartRas of MaiMviR 1 
ttrQ||^fraceecied fw mose 4 haa twenty^ve years, Uk di& ■! 
cuItiBS of Stephen being materially increased by the assiatance 1 
rendered :to the rebels by the 'Gr^ emperors, hw nei^bours c 
siqpe their> reconquest of Bulgaria. As early os 1015 S^hen 1 
had appointed the Italian ipnest Gellert bishop of Maim, but 1 
he waa uaable to estabhsfa -the anisgionary in Us see till 1030. 1 
The neonsity of christianizing' his heathen kingdom by force t 
of arms engrasied all the energies of St^hen and oompeilcd t 
ban to adopt a pacific pedky lowtids the cmperois of the Bast 1 
suid West.. When thie emperor Couad, with the delibenite i 
intention of subji^titig Hangary, invacM it in 1030, Stmhen 1 
not only drove him out, but o^uted Vienna {now mentioned 1 
for the first time) and compelled the emperor to cede a large < 
portion of the Ostmark (1031). Of the five sms borne to him ■ 
by Oisda, only Emcrii^ reached manhood, and thie well- 1 
edumted prince wai killed by a wild boar in Z031. StM^ien ' 
tbercupen appointed as his successm his wife’s nephew ^er < 
Oisc^, who settled m Hungary, where hie intrigues and f orera < 
wayi made him extremely tuqwpular. Stephen died at his t 
paiue at Esztergom in IC3& arid waa canoniKd in 1083. For 
an.account of bis epoob-nuhiog refoima see EtnnuxY: Uittory. 

See ^ula Paeler, HUIo^ 0 / Su thutgttrian AMtew, voL I.' 
Meu; IM, 189SI; iMiM BaUoi, Hilary »f Ot$ Komaa CMoUc '< 
Cimre^ imJUmfuy, mL 1 , (Htma-i Peat, r86{)j Antal P6r, ai 
£( 51spitMi <Hong.; Pest. rSyr}; Jtnm KarAeaooyi, Demmttitt. 

/. ffiung.; P«t 1800); Idem, Life of St CeUert. 
(Htnut.: Peat, iSBy); ^ Si eH s mw s, mi e^oMMofu de Hoagrle 
{Paris, jtm) ; W. J. WkiUer de KMnsymld, Vita emeti BuplutHi' 1 
jCaoow,l8W). (R.N.’B^ ^ 
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’ Jtut «i‘ he mu'Msittf «n 'anny tw -Meow Ul 'kid- 
1 niqsped mfntwn lauhriau* mm the hands oftiii fAt^iaus 

J’ ''' h ' s'jHif 

1 See Acsidy; Biihti 4" HU L 

1 (Hung.; tyss). oill-.i 

•niHEir, HR JAMU <1789^959^ Bn^'Unnkiahi’'^ 

s ^ iw JarnM Stephen, matter dbahoery; aatbor ef'rt* 
• Skmry vf vtt Wmt Iniiti CelMiu and btiitf' twks,^aitd mu 
bom in London on )rd of Ja&iRF/1789;'' 'He was edoeaied 
at Trinity Halt,' Chiiibri(%ey gmiloatiri^ 'BJti 4 n iSis,' after 
1 which he studied fta* the'bw-and naa <^ed aV-tLinccrin’s Inn. 


V. (i339>n7S^, king of Hungary, ww the ddest 
ton of Bdla IV., -whm he sucoee^ in layo. As crown prince 
he had exhibited oonsiderafale abiSty, but tdso a disqineting 
restlessness and 'violenoe; In rads he oaMpelted fais hther, 
mwin be h^ asristed in the Bofaknian War, to sorrender twe^}'- 
Moe counties to himi eo that Hungs^ was virtually drridod 
into tm> kingdoms. NM Codtait wiA this he subsequently 
seiaed the seutiiem btuute of Macso, which led to a war 
between Hther and son, in ^hirii rite latter triumphed. In 
xsd8 be undertook aii eiqMditioo agsihitt the Bulgamns, enh- 
OMriM; die land as far as Timora and (tyKng hnnself heheo- 
forth mg of BulgititL Sufiben was'« keen and drasmspect 
fMilitidaa,'and for hia fiittiie seeuriiy contracted, during his 
faltbafa lifetiine, a'double^ nktrkhMtal vdSanM with riie Nhar 
polhaa minoes bf the Ecnse of Aii}o«,itfae'Chief partisans of ^0 
pope. weettainlyinededeicteriaraxpiiOFtiiarcnhis'Becestioa 
to the fiangsriam 'uvan& as^he Mmself ‘deditfodj eVety one was 
'hk-anamyi TUs hostility* wia due to the slnioat thiiveiaal 
opinion cd 'weaim EdnM ''^t'St^hefif was a sehi^M^ 
■Wi "Mitt had mariieth mm' Whllaa ytmth (<.■ tasm tp 
Sliaahdth; tdau^ter df fhe'Kamaniaw'ciiieftain HfMeHy,' mm a 
’view to hinding the Kwnankns '(who'could-put hi riw'fieU 
it^aewnsM; seoHdHoiaVt HlufomniaMclasuy tncbet^^ 
in Hhe'thekt 4/110 tMftU'impthbabk iHimthigBMy'nf a-w^ 
Tatar thwiaihtt.'' the laffy'wtti: duly Uapdasd and remained « 
Qnkiiathj'Vin'the’advSMukdtl’BHq^hehi'ee))oriail^ 
-(ri-*B(dM)l^'Wfteted>M i>rilsl«h‘tlMt 6^ p 

ftleiid'»kd''t)]e^'KlMn«ihn»'''W 4 h''« 'free Cathdltei" OtMUq 
’4Mi«vdttrai4‘'*w{rii''iihe’'idd 'ef'eM-’lfim/isr 'i«aeoiotttnM,''to 
mhgUwthemisiMoicMVl!^ 'i)atfHl‘eei4 

-aiA’'WM»'«tieitri itMiMd'>#^St(4lthati ft/hhiire>'Hear'''9fut^ 
and hffhH'ssliM>iMi u 

' h^«aiHhmM.^H(iHM'«M'«Uddstf^ HtMim 



He obtained an extsniivo practise as a ehisnCliyl’hartister, 
being nltanately cooaad to'oio'hdosndl department asiti-coimsel 
to the board tri trade. In l:<^’he'’)beolMe ''aal^etMtt‘UIl8er- 
secretar]r for the ccfooics, arid Aiorfly’afterwsMt 'pormanent 
uader-eecMtaiy. On his retiremMt in He wU' made a 
Kni^ Ominriuidtr of'the’Bnth. In 1849 he was i^plflrited 
reeiuB profeasor of nmcktti hkrtory in the tudwefty tn 'Chm^ 
budge, ha'ring absaify dutingdifaed UdBelf'by fan briKknt 
stodiet in ecclesiastical hbjpam/eonttibuted te rim HSMofgA 
Ksvisw, wfaiOh were pub]itht(i''that year under the title HHoys 
sa Eaiitimtiai Bi t mp hy md 'OOur StAfiHs j a ^ edition, 
with a short memotf, appeorad fa xMo.'Be was' aho’ 'the 
snthor of LeOmvs m Hu History uf Frwue fa VOb., iSjsr-^ 
td., 185 A ahd Dtssdury ani' SyskmaHe RstMhfy a <led^ 
(^853). He died at Oobkrita on tiM ijfth of Sep t e uB sb iSV^’ 
invpmi, m inmm niuimmi Baim. .<ia*iHi8^), 

English lawyer, judge and publicitt, was bom in London Odlhe 
3rd of March xB^ the tfaracfaM ahd seocmd'sah’of-Sir fames 
Stephn (Vf-}’ Fiojtmm Sfaptien was far'three' yaat* (s84a- 
184^ at Eton, and for‘ewo‘'yearB<at Kfag's Gctt^'-lJOMen. 
In October 1^7 be entered at Trinhy QoRqk' ifarifaridR. 
Notwithstanding ehcqytamad vigour inimind'and tbody^' bedid 
not iritain any of the’usual'icMB4riD<ar"athfatiriv&wiotiiriis. 
The only itumae Ihen'aarieutiy proMcutad’ fa "the aaiwaaily 
course were mariiematicti’and’dastied ’Nbiriur'af thCse’at- 
trwted him in their aaBdamicalforrii^rifa dd he^caMlar oam- 
petirivesport. But h» Oudbridge time wasfauitfel'fa 'uriier 
w«yi< He watabcB^ aequalnfad whti’Sir Be(iiy'Hsdfle'(f.v.), 
six years his senfaty ifad tiieft'nlnri^ i^lpouifadWt&h thw'm 
dvil ia<wi This acquafatabce now rifaenedfatom sKfectfriSHd- 
ship, vdikh ended aoly wdth Manew deaith ih'fWBi' "Hb’two 
men's intnllnrtiisl frisfnim ever UMMoted a'aWingtr cobtriut. 
As Steahtm bimseU SM, it tnbk tbem bi'l<ki|g'’t&e' to' bribw 
whan may xeaDy ngnedl -Ifhfat wat iniMle,'tWlft'’'ririd ftr- 
MBching;’ Btspben' was masaiTC,' "ddwntfaht, ^fadefatkable 
and sfahen even wd -tButuceiialy 'fraidtriM:''’Thafa”'^ttiuitle8 
woe an dmost exact eoMplsiiieat W oiK'ftudRt^ bMAUitber 
of them would take4pinioii»«Bifattt, erlNemAicsM' InCMfaiMin'' 
plan netbodk of evmdfagfaifititillfaei'’ wsd'K fau^'hXWINtn 
■aid of rithnr of thsm mtheob: fa^ggfetation >tutf)oi{* 4 Bi'llis 
tachniesd and mnfenibfalinqOkreriieiifa etiuM IWtidWWWWiy 
bomiman of lettert would be Wt <<I^HalfMfi fatmdtMfatti, 
iSt^hsnibManfa amtaAn iif*tbe>pfo^rii# sot fatwfa fawtPba 
tin dnosdsa^ falDini aof'very dUfariatfamEmbi) 
soa ie t Ma , fa 'sukataalce n bodyrifth ha widtotfalfaMdfrburiftet 
ifadiTidiud' twditfan tf opea^mfadwfaess arfa'ttowigit'imtl^ 
jtolemac^inatt'BfattBit'of opfafan/ 'Sfadn^thB'gblMi'i^lof 
lithe society'was'a lefa yfam'baffae fittfimifa MmlfMt/‘'bit^'it 
stilli contained a ii witMi>tah U'-g(v<upiihfifafa:wtfafiis f totfai^ 

ihindsl^wirirsamewf iMOMaitrini’WhiCfawfafi wpdNmfaritt, 
though iu> dew GBssi m, fittfai sA§act'>lolwktsrinil'liiiikndMf8ri, 
iaahBifatsmttwwithi Mafat tr.Prohah^ sMi JqtoMleS'BMmfth 
to taureobthe famftagsfa fafadtah^ l m d <a it tn thri' Vt SlM|t iBi!a l 
tflulitioai lof fax first ai«lberil»du»isebhl 4 fno<WMb 

iimtrfanvfar (faiiriiridgk I faejis fa'RtinBfa/d fari yisf faiMiU - 
■lerilHrlfait^kainUw s e u dttoCli^ 

'<lifa'«'-Ha>WB«*caUediriJifi$^AfaftkdbmB. 

. tiaiii nil^;:sfas'thsvi^d'wtiff pcwtii 

' aksie, and’Wfafa fa 4 hrid<Md:<fap>mti^od «f '4 
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aionqj a sufficient introducqon to the dutieSi of a learned pro- the Contract Act may be charged with nimilar oveif->ambiti»n; 
fMiion. Hia own eatinjate of his strictly professicnal success, but its more practical defects areevidently due to the aooei«auice 
written down in later years, was that m spite of such tnunmg by the original fransers of unsatisJactory statelaentai which, 
a8becouldge^,ratherthan,becau8eofit,hebecame,anioderately, coming to India with a show of authority, naturally escaped 
successful advocate and a rather distinguished judge. As to minute criticism amid the varied business the l^ilative 
the former branch of the stot«nentjife49''«DWeet Jb«t*8*±iguouB department. If the success of the later Anglo-Indian Code; 
to those who do not know the facts. Stephen’s work waa always has not been quite so complete as that of the Penal Co^i thev 
distiitguiahed in quality, thoughhis amount of business was never , have, on the whole, done excellent service, and they are at leas 
great in quantity. After has return from India, and before as good as any European codification prior to the very recent 
he became a jud^ he had what is called a good practice, but achievements of scientific lawyers in Italy and (iermany. 
atiU not a large one. In his earlier years at the bar he was Besides the special work of legislation, Stephen had to attend 
attracts by the stop-gap of jouradlism. It was,no common to the current administrative business of his dgiartment, 
journalism, however, that enlisted Stephen as a contributor to often heavy enough to occupy the whde of an ordinary able 
the Smrday Rwitw when it was founded in 1855. He was in man’s attention, and he took his full share in the general delib- 
covapmy with Mwne, Sir William Haicourty G. S. Venables «ationsof the viceroy’s council. His last official act was the 
(a, writer rof .firstrnate quality who never set his name to any- publication of a minute on the administration of justice which 
thing), C.S,C.Bowim,E.A. EreetnanyGoldwinSmith and others pointed the way to reforms not yet fully realized, imd is still 
whose names have since become well known. Strangely enough, most valuable for every one who wishes to understand the 
the firstabd,the ^t books published by St^hen were selections judicial system of British India. Stephen, mainly for family 
from his papers in the Saturday jRopiew (Esst^t by a Barrister, reason^ came home in the s^ing of 187a. During the voyage 
i86a, I anonynfUMis; Horae sabbatieao, iz,^a). These volumes he made a pastime of meditating and writing a series of articles 
embodied the results of hia studies among publicists and which took the form of his book entitled Liberty, Equality, 
theologians, chiefly EiigliA, from the 17th century onwards. Fraternity (1873^x874)-^ protest against J. S. Mill’s neo- 
They never professed to be more than the occasional products utilitarianism which was really in the nature of an appeal from 
of ,en amateur’s leisure, but they , were of greater value the new to the old utilitarians, if any such were left, wper- 
wl^ they wege first published thtm is easily recognized at haps rather to Hobbes. It was, however, too individual to be 
this ffiiy :by a g^eratiMt&militr rWhdy Che !resottKies'.fif later systematic,' and made no serious attempt at reconstruction, 
criticism. . . Indian experience had supplied Stephen with the motive for 

J 5 'or exactly thrMyears(i858^i86x)Stephea served as secretary his next line of activity, which future historians of the common 
.to a royj commission on popular edueaticn, wliich was more law may well regard as his most eminent title to remembrance, 
fcrtuiate than most commissions in having prompt effect given The government of India had been driven by the conditions 
to- its conclusionE. In 1859 he was appointed Recorder of of the Indian judicial system to recast a considerable part of 
N ewark. In iSfig he published his Gentrii Vim •of.Bto Criminal the English law which had been informally imported. Criminal 
Zsw a/£>tg 2 iifHfi(notaltogathieriSuperseded by the sroond edition law procedure, and a good deal of commercial law, had been 
•of 18901 which Was practically a new book). This was really or were being put in a shape intelligible to civilian ti^istrates, 
■ the liistattemp* that had beenimadeanceBlackstone to.explain and ffiirly within the comprehension of any. intvQigcnt man 
the principles of English law and justice in a li^aiy fonn, who would give a moderate amount of pains to masterir^ the 
lOad it hnda thoroughly deserved success. All this time Stephen text of the new codes. Ibe rational substance of the laiw hud 
kspt up a great (Jeal of miscellaneous wririi^, and the foundation been preserved, while the disorder and the excessive technicalities 
of the Fm-Mall Gaoette in 4863 gave.him anew opening. He were removed. Why should not, the same procedure be as 
waB '^ of the principal contributon for some years, Md an practicable and profitable in England ? It was Bentham’s 
, ,occasional one till he became a jutou So far he was a literary ideal of codification, to be put in practice with the knowledge 
, lawyer, also possibly with chances diminished by his vehement of actual business and legal habits, ,and the lack ctf which had 
dislike for I party politks)nf regular professional advancement,, made Bentham’s plans unworkable.. For the neitf baUrdozen 
posaiUy not freei^m the temptation to t»mw!hDHy to literature, years Fitzjames Steg^ien was an ardent niissioiiaty in this 
The .decisive point of his career was in the summer of 1869, cause. The mission failed for the time as to the specific twi^r- 
)When he,Bocepted the post of'legal memhOT of council in India, taJeings in which St^hen made his experiments,,but it t had 
I Fiujmes Stephen’s finend }|aine 'was>his immediate predecesssr . a laige indirect success which . has not yet :been . adequately 
is this office, tluided by Marne’s aoEaprahensm genius, the r^Kognized. Stephen 'publ^hed,iby way of prlvAte. exposition, 
India had entered ob a pteriod of systematic digests in code f<^ of the.iawM evidence,and thecrimmellaw. 
jpgislatiqn which was to last effiout twenty years. Thematerials, There were transient h^ies of an evidence act being brought 
; few considerable parts of this plan had left by Maine in a befena parliament, and ins8y.8the digestof-criminolilawblE^me 
I mmreior.lcm forward condit^.. iStephen hod the task of.wodc-1 a ministerial hill. Tins was referred to .a mry strong ijndiflial 
ing .thtsn mto thw definite shape end -conducting the bflis commission, with theiaddition of Stephen himself t>^e,licyised 
.. through the. Xc^ative Coundl.. . .Hus hci did mth wonderful bill was int^uoed in.1879 and 0880, It dealt withinrorwjiiTe 
oaergjqi^th.effidencyiandworknMuishipadcqucUietotheputpaBe, as well as substantive law, and pipvidN.foria coprt.nr crunmal 
ifiswntounes rough according to Engliah notibns, and so as to iappeal (after several, years of .judicial •ei^iwjee,Stephen 
1 leaye-hfr own individual mark, in many pteoCi. ,Tbe Native changed his mind as, .to the wisdom of idiie). However, mo 
iMetrisgm Act of 187s was the resuk of deq} consideration>on 1 substantial promss was made. In ,1883 the/paetrrelailing.to 
ibhOuMnine’s and Stqihen’s part;: The Contract Act had been procedure WM brought in sepawtely, went tothe.sfwnd 
Irw^ed in England by a learned lOommisaiom^apparently dot conunittee on law, w[ho lound there was not time tb-dnsl unth it 
. baving;row|hepecialjJndi«ninfot 9 aMtion, 0 TBotm^itegiirding ;satiefa(dorily.tn.tbeiC((ursie>.of the;seesien. Owninalappealihas 
that..whidi it: hod), and the ffiiafO Waa mtetiHtyraltored in since (1907) been dqfit withe oMitowise aoth:^iha4 b^ dtme 
&te^eA’t'<hiindB before, eb» mi.iSTn, it beoameri. 1 aW.. The witheit^rpartof thedra^codesihce> Thehistoricalma^eRials 
,iEvwwmo Act.pf the nine .year was./entirdy Stephenls iroisn. w^ucb.St^hen had ]eiagibeen<ofidleOtingtto<di.permeneniiahiqie 
liXt: hot. only iccbsolidated the.roles «l .jkiiiiau8 'piioM,ibut en- Mte same year ^8fb) inrlthfriHiMwy: sf. 
deavoured.r.to . connect then by.ilegMtetwWi antho^.inSthJa though nohfrni.friwiiwqMilitieai and t»a« 

il0fioyl;iheory.iof;ns(feabiiity.8et forth .fa^the.actiilhelfjj.fThis of.jhaslie, inwst,iong,^waj0(i^!atttod«d(Wk.eBjtto#ol^t. 
,p^{d.theaCthasibetn)antienMdiboth;aato.tlMlarinc 41 e(whtch, A projected digest of the law of contract (which would f^vep^ 
doubj^Wndas tOithc sucdcEs ofnthe 

’ 1 dtaftsocats woft>iyiBg.'ib'iqA£Bnf'sateiibti»>.ohaTacttoistioi»f I'^]iis,'n4ie:,''i)l('sfop^!a.'own !lmj^hC()di|sal>pn 

.^ 3 tOPhon!a MUliety.nevertitO.ldui'haidiffioultyk TWlaoae OxtOhi ton efint. Nevertmlisa they,i 1 me.iroitiindii«ttlyit iVounger 
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rcwfli ^8ft’WifJi'other ifilaptiire of the la# frt the systematk fOBtt 
of tfit'iAiililtf-Ihahm* coflesj tttfd a digest ofthe Mw of pttttftei^ 
shiI^'l^5^'Sii•!FWderiek Pollodt; 'aMd‘Oiie> of the hiwof 
instrunWnts'bySiriil.' IK Chalnu^/trhb Some time aftewaide 
filledthe'post'dW^l member of contaea in Ifldia, became the‘ 
fouttdatioh oftheBitls of Esrchtmge Act of i88a artd the Partner-' 
ship Abt Of 1890'.' 'l»rdHer 4 chellpassed a iSale'Of Goods Acton' 
siiflilaf lines, also drafted by Ghamers, m 18915 5 ^ Marine 

Inswrtirice Act; prej^d in like manner in *8^, finally became 
la'rtr in! 1906; Nothing really stands in the way of a practically 
complete code of maritime and commercial law for the 'United 
Kingdom but the difficulty of 'finding time in die House of 
Commons fOr non'-cimtentious tegkiation; and whenewr this 
is achieved, the result will in substance be largely due -to Sir' 
Jahies Stephen's efforts. Meanwhile, m addition to his other 
occupations, Stephen was an active member of the Metaphysical 
Society ^(see KkowlSsJ), and he 'carried on an mtimate corfe- 
spondence •with Lord I.ytton, then •vieeroy of' India, dnririg'the 
critical peHod of the second Mghan War. In eonnexirni'w&'the 
Metaphysical Society, and otherwise, Fitzjames Stephen twWc 
an ecti've interest in many topics Of current controvttwyi ‘'Thiis 
led' him to produce a gieat numfoo' of occasional articles, of' 
which a list'may be found at the end of Sir Leslie Stephen’s f-ife.' 
The-matters dealt with covered a wide field, from modem history 
and polilics; with a predilection for India, to philosophy, bat l!h« 
prevailiig imood was theologieo-political. All these writings 
were lorcible expositions of serious attd thdrou^ly definite views, 
and-therefore effective at'the time and valuable even'to those 
who least agreed 'With them. As to the 'pbiloeophinal part of 
them, the grounds of discussion were shifting - then, ><md ha-ve 
coniiMued to shift rapidly. Mu(h Stephen’s vigorous polemic 
hw alr&dy incutred the natural fate of becoming as obsolete as 
the arguments against which it -was directed. Pure metaphysical 
speculation, as an mtellectual exercise, had littie attraction for 
him; and, though he Was fully capable of impartial historical 
criticism, ne seldom applied it outsjde the history of law. ' ’, 
In Sfepheh Was -made a fcmgHt'Gofmnander Sfcir 
of India/and iii rSyS he received the honorary degree Of DiC.Li 
atOJtfold; Earlyiii 1879 he was appointed- judge of thequeeh^ 
ber^'division. He held that office a little ■more than eJe-yuh 
years?'The combination of 'ttrtiture intdlectnal patience and 
critical'rubtlety' vdiiCh marked the great masters of the'eoinmOw 
laW-i^npt’hts, 'tad it twitat be said that he made any cOh'- 
sidrJSbSf addi^ to the tabsttaCe of legid'ideas. Hte rtSnd 
was fraAttd ■fOr Ir^lalM tatheT than for 'systematic intierpreHti ‘ 
tita^ifl 'devefopmtat.' Therefore’he cmi hardly be cafled a 
grWtV'jtfdge, Wt he "Witt 4 thoroughly'juSt and efficient ohej 
arid if'flOhdOf’his Judgments became landiflaite of'the laW, very 
feiftjjtai'Were Wroi^.' Espedany in crifniM jurinfiction', 
he'rWs inVtaiabiy'’eaikiOus 'that moral as wdi as fegai Jostite 
sliomd*bt dtone.' f^He found time;in' t88j, to produce a book on 
the trial of Nuncomar, for the 'purpose Of rOhabBltattag'^ 
EV^ab Impey’a nunMiry against the attack made on-him ;in 
MaietalayNi essay on Warren Hastings,'which for 'mmt 'Eitaisb 
rdid^'»| thefr!A"tad,la^ ibformatiqh-ta Hie'V^lej 

mg^.,. B& ,G. W-iFonost’s iater research in the attWytajdf j 
ihe igavemment of India had tended to confirm the judioat ' 

pro«eBt,B*tay tate'asreganMMacaulaykgrwBerOhai^ ' 

thsttf bf>hieh Sttal^ert'Wta^'««'‘ 
otlipr to ag6od:mah;ana gbqd iatiiep-^^i 

spttriBg>liiMlf/'''He had ene\m' two wanunge which'ArMU 
energ^ taan sWniia-btae taken more setiikislyi In the spring' 

of'mvbS’ht^tfli'W^ ddwn, the! cMefwymptott'behig'sudden' 

In' obeaeAce ,toi imediw. adtdee ‘ J» lengned. his. }udgs«iii>' >m. 
AM), and'wwsMcreated'* baronetet ^[fii uved'in retiMment tal’ 

was of perfiitaent value. Perhaps the most moividual part 
oL-^traheffs x*|a»ot<^, wa* hi»,|gWtlt 9 ,.s>n(Fl^yru 

nmi!*fl«W'ihiiBself)esMB, 4 nno«ent di«umHati(a>ijaiw.tjHi(,ipy!e!, 
to those who knew him but sl%htly an impression of hardBaiac 


which wae tatire!y''bbiiwiiy''to*fhto' rei!'nature.'"'Sir fltame 
Stephen 'marrieditt"lr8w'' 
his'tleath his eldeot '^/Herifert, edceeedra to ’tiie btametcy.' ' 
A Oeeond s<m'>df'<ht^ant'Kteit^ 'pibmisey'JamOB'IC<enni)W''' 
Stephen (t659~r89»);'dk!dbi'his'fatiwi:’h'Ufetimer bis prlneip«l ■ 
'litettay'attafovemenm consistta m'twosmall'volumes of vewt^' ' 
Lopita ralawW tad Qu» Must tmiiSj tae"'former of which' 
went througfh ’fivh editiotts in a -very short timd." • The third softy' 
Mr H. L. 8tq>hen>'itasiq>pointedim scpOif'iudwC of the High 
Court of Cateatta: 1. ■ 1 1 



Notes, by Ins dautaterytCaroliaOSnielia Btepban See'aUo 

Sir C. P. flbert, " Sir Jamni ,as a Legistator, 

Rev.t^iiz.. , . 


STEPHEN,'(SIS'. liESUS'I (x832«i 904), English biegnfiiMC 
and iUteiiaty critic^ gttmdson'iof James Stephen > 

master in ebtaeeiy/a friend of WflbOrforde, and autaot of w ■ 
book called iS&wery ZMffaeafnf,! and sen' of James Steyinai 

(1789^59), oolonkl lunder-oeoretary 'for ttla^ yeantj .and- 
au^r of Essays m EceUstastical Biagrapky) waa botmatiKeiir'' 
sington -Gore DU the jtKth Of Novente '18^^ At bis. taker’s. 
househe saw a good deal of, the AboHtkHiistSteaod other memhon; . 
of the Clapham sect, and ithe Hacamlays, James Spedding, 
Sir .Henry Taylor and Hasaau Senior were intimate friends «ftfau: 
family^ After odiucatioft at .Eton; :King!s College^ iLomkn, 
aikd' Trinity. Hall,'Cambridge,‘Where he ^aduated BiA'(adthi. 
wrangler) *854, MAi i857,.&teph«i remained for several years .' 
a fellMr and tutor of .his ^lege. Hehns neoeunted the txperir 
ences of anesident.fellow at ^at period in ardeligbtful taapta . 
in his of Fawutt m well as in some lew formal Sfutekso ftvm, 

CeUniridges ByMrDon,(id 6 f$). These.eketches -were repeinted 
from the Half Mall GateUei to the premrietar of whick, l(^ige; 
Smitb, he had beta, introduced, bf]^ ta.brother . (Sir), . Jaaie*. 
Fitajames Stephen. It was 1 at Smithh houseKat Hampstead 
that Ste{dim n>et hisifirst wife, Hairict Marion..(d, ' 

daughter iof W. EL Tbackenay; altar ;her /death he. mar^i. 
Julia rPrinsep, widow of Herbert Duckworth. While istdl«a| 
fellow he hadtiiktnholVorder8,whiohhereUBquished:in Manefi!. 
i875iuponitthe.passiDg>ttf' the Ckrieal Duabilities Ata// tniltM- 
meantime (after a visit to America,rWhere.he.formed .lattihg|.; 
friendships witii LoweHtad JEttiet Norton) heaettled in London, 
and wmte.ilB^ely, not mly Jor.tha i^di.Jlifafl ,Diiwta\an4it^ l 
fatadoy HnaW, tat also for F>orWklfoitadfowt.|'he'd(^^ 
andtaherperiodKalsy.^wasalready known asrtaatdeqt.moufl'^ 

ta|ineer,iaB «,C(«tributor to Feaks,:‘Bmefipn 4 

andiastae.of thejeariitafrosidoatt of ,the tabWiW I 

187.1, as .a vindication lin some awt of ithe iKmm)tateeriii|in>taihi 
and as a commemoratkm.oli^ own fint ascents yf. the^ttao^ .' 
hoTn'and'IUthbom,!hepubiisiMdhkdascjnetiiig,;Pfo)grotad,iof'. . 
£iwo{kii(repubhshed withiAddition8;,a894)* .'Dt the,Mune>y««r>, 
he wasappointed ei^r of tbs CmW Manfotine, the reputa^,| 
of iwhisbihe mautained byicaluiting R. iZ, Stevenson, 
Hand^'Wt. F/, NmriB, Henry Jasnos and James Paymjang^Ml 
hesicoofoibuton. /During tthe olevan lywta lOf hia>ie)hion^^.> 
inf .addition to itbtee shatp .tadiptacfoijtitag 
rtudieBiireprintedimainl(y>ifrpm:ithe Gqmhsfl of! 

Hottrf «ia:«iZw^nwy>(iS74i'Xd7fi aud.ii87»)i and.BOino^.$<m(S.OWi! 
Ftostfdnh^.imd) liutin SpMddng (ifijig! gnd. ij897,i,W^ intror' I 
ductoryiessays Ityi J, Riyce and H. iPawi which w^udpd thofoty,. 
striking ,f,‘iAtJfod,,Ei\»,iMi»uteai»i.tho.Alps,", (geponted fr-“ 
FMswian(dv«he,Feiitag* 4 y.m‘ 
cootjrjataawto iphdoMpiucalihiiitoty and‘,th«>iOf» i^^ti... 

Tk^i>iom 4 Mthifs (tS8»)j JWitafowm 

wcssgiised aaiawfinqwtawt addi»oq,t^ 
tad.iiadii8mediafolyi/t»>Sto[>ta%’«tiaji^ ‘ 
i 879 ..hoitat/«H(Jo<!it.aiSui 

whita cM^uM;weliitaffwn , .. , 

F.,W.iMMdami»iCkoamiiWb«iffoMitadA^ 
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{n tbe autumn of ha abandoned the ditecUon of the 
CoMnliff-to Jamea.Payni havit^, accepted the tnone responaible 
duty of the editor w.'the Dtctm^ .of .National Bwgra^,: 
for the first pkuuiing and conception of whidi he was larcpdy 
responsible. Tha.fim volume of iha DuHonary was published 
in January iSSSt and twenty quarterly volumes followed under 
Stephen’s isok ^itorship. Five volumes were then published 
under the ioint editorship of Leslie Stephen and of Mr Sidney 
Lee, whom he had appointed as his assistant in March 1883. 
Early in 1891, after eight and a half years’ service, Stephen, 
whose health had been impaired by the labour inseparable 
from the direction of such an undertalan|, resigned the responsi¬ 
bility to hk coadjutor. Not a trained historian, he often found 
it difficult to curb ha impatience witiiCarlylek old enemy Dryas¬ 
dust. Fortunately far the success of the work, re-established 
health enabled him to remain a contributor to the Dictionary. 
Among his lives are those of Addison, Boling^oke, Bums, 
Qiariotte' Brontii, Byron, Carlyle, Marlborough, Ccderidge, 
Defoe, Diduas, Dryden, Fidldkig, George Eliot, Gibbon, Gdd- 
smith, Hobbes, Hume, Johnson, Landw, Locke, Macaulay, the 
two Mills, Milton, Pope, Scott, Swift, Adam Smith, Thaiteay, 
Worbvrtony Wordsworth and Young. Many of these are salted 
wkb’iiony, and most of them are characterized by felicitous 
phrases, by frequent flashes of insight (especially of the sardonic 
order), and by the good fortune whitm attends a consummate 
artist in his igiedal craft. His particular style of treatment 
is more appropriate, perhaps; to the sdf-coim^cent worthies 
of the 18th century t^ to quietists such as Law and Words¬ 
worth; but where space demands tiiat a character should be 
insoil^ upon a ch^-stoiw, Stephen seldom if ever failed to 
rise to the occasion. For tiie “ English Men of Letters " he 
wrote lives of Swift, Pcgie and Johnson—the last well described 
as'" thepeeriess model <A short biographies ’’—and subsequently 
George EBot and Hobbes (1904). During his tenure of the 
editMubip of the Dktiotmy he was (gipoint^ first Qark lecturer 
at Cambridge (i<88^^,<and lectured upon his favourite period— 
^erkdey, Mandevilfe, Waiburton and Hume; a few years later, 
upon one of teveiai indts to his intimate friends and old oorre- 
s^ndents, NOrtwi'and Lowell, he received (1890) a doctor’s 
degree from Harvard Univetsily. After LoweB’s death m 1891 
Stephen was mahfly instramentw in having a memorial wmdow 
pla^ in Westminster Abbey. 

In 1885 he brought out his standard Ufa of Fawcftt, hi S893 > 
his AiHOst{^o j 4 p(fygy and olkir Essays, and in 1895 the Life at ’! 
his bKKber,'^ir James Fitr^omes Stephen, whi^, less essayistic i 
iti manner than the Life of Foueitt, contains his most finished j 
biognphical wofki ''Irl tile'Same year, in saoeession to Lord I 
TeiuiyM, StefilMai 'Was elected presidtmt of Che London library, 1 
and shorti)^ tdCerbaids appoiiited a'trustee of the National 
Portrait Golleiy. ' Some 'Of his' experiences a» an editor were 
ethbddied ib' Studm of a ‘Biographer, issued in <898, while in 
1900 appened bn ampoitant work which he had long had in 
preparation in continuafthm'of his Emh'sh Thot^ in the 
BigUeenih Century, tntkled The English litilHaritms, being Ml- ' 
lerigth'StUifid Of ' Btiitham and the tWd Milk. As a thi^er 
Le&e'Stephen ^ iftrowCd himself eOnustently a follower of-' 
Himie,'Betlthmn,'the Mflkawd 'G. 'H. 'Lewes, but he accepted ' 
the oMeT dtflitiirianism offiy as modified by the applioition of 
Dlar#!hiin prihCiplOs, upoR lines to sonte extent"uidicated by' 
Hefffiat a^cer (see ETSmbS). The negative character of hi* 
teaddnl^ bis anti-sockdotM bicisj’his coritinud attitude of' 
ironjr; iUd diiwi the !vbiy Subtlety"# his thought, have co^ 
opemteid tofttard the 'teeagilhiori'Uf''biB value' as riviffied only 
by B^tirotarritieig Critics of the i«tisi¥6 s^ool. For blowinj 
the fiwh off S&iB'flagoh of extmvegint‘or inflated eulogy 
cettaiidy 'fnet hh bipM'irl Ms 'getteratioti;' > Volurainoas as MS 
wAHSj'lCfet'hie^'dUlI. Wllfle't)tialting'stil43epre«^ion a^' 
art^idM’trtrpet^y tadghfe^ Sleeve'at'the Ihe^ bi#' 
atiS^ llteriii;y miMe,1flifQtl(ned’Wifh exceptibmd consclence'the' 
li terthy Of netier errkihg below his best. SA-ought up in n 
rigid nd'|heCne;'flHiO#'!#hidi scortHid' Ml pretence and dilr! 
ooungcd enirniflasm an iim’-SigD d' itn'in-rqjidi^ mind, be 


produced no magnum opus,,,but he ensiched English litecatute, 
with a fine gallery of litera^ portraits, not allof thw perhaps 
wholly acetate, but resttamed; conciseiand glwaytTS®iificant. 
Betides being a member of the Metaphysical Socie^, be was for 
some years president of the Ethical Soifiety (many nf .his addresses 
to whi^ were published as Social Eigkls and Duties in 1896). 
In addition to his separate works, he superintended a large 
numtw of editions, among them Oifiord’s Essays (Z879X 
Fielding (188a), Eichardson (1883), Payn’s Backwater of Life 
(r 899 )> e“<l J- E» Green’s letters (1901). In 1896 he wrote a 
memoir of his friend James Dytos Campbell fear the second edition 
of Campbell’s Cdertdge, wid in 1897 he contributed a preface 
to the Et^lish translatioa of The Early Life of Wordsworth, by 
M. Legouis. 

His name was included in the Coronation honours list of 
June 190a, when he was .made K.C.B. In Decemb^ of this 
year he had to undergo an operation, after which his health 
begw to wane rapidly. In 1903 his Ford lectures, one last 
luminous talk about the i8th century, were delivered by his 
nephew, H. L. Fisher. He told a nurse that his enjoyment 
of books hod begun and would end with Boswellis J(dmon. 
Like Johnson, under a brusque exterior and a coltish temper, 
be concealed a qrmpathetic and humorous soul. In spite of 
“ natural eorrows ’’-ithe loss of two much loved wives, he 
pronounced his life to have been a ha;^ one. He died at his 
houses as Hyde Park Gate, on the sand of February 1904, and 
his remains were buried at Goldets Green. A Leslie Stqihen 
memoriid lectureship was founded at Cambridge in 1905. Under 
an austse form and visage Stephen was in reality the soul of 
susceptibility and of an almost freakish , fun. This is shown 
very clearly in the fantastic marginal drawings with which ihe 
de%hted to illustrate hti life' fm the amusement of young 
people. 

Sw U/« owi Litters, Iw F. W. Maitland (ioe6); and ZKetitiuny 
of national Biography, postscript to Statistical Account in the 4908-' 
1909 reissue. (T.».} 

STEPHEN BAB §Di)HAll<S> a Syrian mystical - writer, 
who flourished ^ut the end <rf the sth century A4). The 
earUer part of his carper waapassedat Edessa, of which he may 
have been a native.^, He afterweids removed to, Jerusalem, 
where he lived as a monk, and eudeayoured to’ roeke epnv^ 
to his peculiar doctrines, bothby teaching among the oommuhity 
there and by letters to hk former ft^ds at Edesaa. He was 
the author of commentvies on tine ^blesuid otheri theological 
works, Two of his eminent aHitoooporanes, the Monophysites 
Jacob of SSrugh (45i-5ai)and,pliilc^us itd,Mahb6gh(d,5a3)i 
wrote lettm in condemhatioo,,# his teaehioif- ^ *"*0 main 
theses which tiny attacked were (r>tiu5lflui^d duration,of the 
future punk^ent of sinnerti, (a),the {NtiAeistic doctrine that . 
*'all nature is consubstantial. w>th uivine essence ’’—that 
the whcle universehae emitoated..ffiom.Gcid, and will ks the end. 
retwn totand be absorbed in . 


The tune of Sfephea os'a vMtter neto'oa faaitilentifleattoii wttli 
^ Df aitiieetise Wlricheiifri'Vtohiraele^.SiPsiaoJ^^ Ptit 

of Hierotheiis oifthemysterissof *?Se 

woHc (JlaimS td'Jiiye befed fcoin^sea In ist eenturjl^A.D. IW'k 
cettain'HierolhetiS who was thediiciptolof flt Patti iad'Hie tewher 
of Uionyeins the Aieopaaite, -Bati.'liM tlu worherwhiehipess tiadar 

Swia 9 writers who menW it atimbiie it to AhintmwE^ 

disciusion and Suniaiary ot ffili'bodlt havk ntoa tiven 't^ ■A.'LI 
Ftothinghani '(5apUaitoS"i5toftBrify'Leill«ti, i8l^),<lbat'!tiia'teKt 
is etiU (x 9 to) lanittbUshedt' iEtom..'iBtotiwngheea*e aoalytit we. 
lyn iffiat tto w o iclt ffi w ati , &yp hMlfs; after briefly ;deferibing 
the orfgin of the worid by emana^n from the Sunrriiie Good it w 
mairfly occupifed ■«rith thd dSsaTObnTof the ktoges W UDe 

mtod'MtttiiM to ttffida ttdffi’Godi witolatilyitwatnah ^eU'ilb'dn.*' 
“To denribe the codtoatt id la fewwoed* :atitii»b«giw«iii|| we tad 
the etatomwt tog«dBwe*seto(te,«tistaBcer and % emMafiosi Apsa 



^ Me Is described 
MS.' t^ tii dontaittS 

Oieetes. 
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rcwfli ^8ft’WifJi'other ifilaptiire of the la# frt the systematk fOBtt 
of tfit'iAiililtf-Ihahm* coflesj tttfd a digest ofthe Mw of pttttftei^ 
shiI^'l^5^'Sii•!FWderiek Pollodt; 'aMd‘Oiie> of the hiwof 
instrunWnts'bySiriil.' IK Chalnu^/trhb Some time aftewaide 
filledthe'post'dW^l member of contaea in Ifldia, became the‘ 
fouttdatioh oftheBitls of Esrchtmge Act of i88a artd the Partner-' 
ship Abt Of 1890'.' 'l»rdHer 4 chellpassed a iSale'Of Goods Acton' 
siiflilaf lines, also drafted by Ghamers, m 18915 5 ^ Marine 

Inswrtirice Act; prej^d in like manner in *8^, finally became 
la'rtr in! 1906; Nothing really stands in the way of a practically 
complete code of maritime and commercial law for the 'United 
Kingdom but the difficulty of 'finding time in die House of 
Commons fOr non'-cimtentious tegkiation; and whenewr this 
is achieved, the result will in substance be largely due -to Sir' 
Jahies Stephen's efforts. Meanwhile, m addition to his other 
occupations, Stephen was an active member of the Metaphysical 
Society ^(see KkowlSsJ), and he 'carried on an mtimate corfe- 
spondence •with Lord I.ytton, then •vieeroy of' India, dnririg'the 
critical peHod of the second Mghan War. In eonnexirni'w&'the 
Metaphysical Society, and otherwise, Fitzjames Stephen twWc 
an ecti've interest in many topics Of current controvttwyi ‘'Thiis 
led' him to produce a gieat numfoo' of occasional articles, of' 
which a list'may be found at the end of Sir Leslie Stephen’s f-ife.' 
The-matters dealt with covered a wide field, from modem history 
and polilics; with a predilection for India, to philosophy, bat l!h« 
prevailiig imood was theologieo-political. All these writings 
were lorcible expositions of serious attd thdrou^ly definite views, 
and-therefore effective at'the time and valuable even'to those 
who least agreed 'With them. As to the 'pbiloeophinal part of 
them, the grounds of discussion were shifting - then, ><md ha-ve 
coniiMued to shift rapidly. Mu(h Stephen’s vigorous polemic 
hw alr&dy incutred the natural fate of becoming as obsolete as 
the arguments against which it -was directed. Pure metaphysical 
speculation, as an mtellectual exercise, had littie attraction for 
him; and, though he Was fully capable of impartial historical 
criticism, ne seldom applied it outsjde the history of law. ' ’, 
In Sfepheh Was -made a fcmgHt'Gofmnander Sfcir 
of India/and iii rSyS he received the honorary degree Of DiC.Li 
atOJtfold; Earlyiii 1879 he was appointed- judge of thequeeh^ 
ber^'division. He held that office a little ■more than eJe-yuh 
years?'The combination of 'ttrtiture intdlectnal patience and 
critical'rubtlety' vdiiCh marked the great masters of the'eoinmOw 
laW-i^npt’hts, 'tad it twitat be said that he made any cOh'- 
sidrJSbSf addi^ to the tabsttaCe of legid'ideas. Hte rtSnd 
was fraAttd ■fOr Ir^lalM tatheT than for 'systematic intierpreHti ‘ 
tita^ifl 'devefopmtat.' Therefore’he cmi hardly be cafled a 
grWtV'jtfdge, Wt he "Witt 4 thoroughly'juSt and efficient ohej 
arid if'flOhdOf’his Judgments became landiflaite of'the laW, very 
feiftjjtai'Were Wroi^.' Espedany in crifniM jurinfiction', 
he'rWs inVtaiabiy'’eaikiOus 'that moral as wdi as fegai Jostite 
sliomd*bt dtone.' f^He found time;in' t88j, to produce a book on 
the trial of Nuncomar, for the 'purpose Of rOhabBltattag'^ 
EV^ab Impey’a nunMiry against the attack made on-him ;in 
MaietalayNi essay on Warren Hastings,'which for 'mmt 'Eitaisb 
rdid^'»| thefr!A"tad,la^ ibformatiqh-ta Hie'V^lej 

mg^.,. B& ,G. W-iFonost’s iater research in the attWytajdf j 
ihe igavemment of India had tended to confirm the judioat ' 

pro«eBt,B*tay tate'asreganMMacaulaykgrwBerOhai^ ' 

thsttf bf>hieh Sttal^ert'Wta^'««'‘ 
otlipr to ag6od:mah;ana gbqd iatiiep-^^i 

spttriBg>liiMlf/'''He had ene\m' two wanunge which'ArMU 
energ^ taan sWniia-btae taken more setiikislyi In the spring' 

of'mvbS’ht^tfli'W^ ddwn, the! cMefwymptott'behig'sudden' 

In' obeaeAce ,toi imediw. adtdee ‘ J» lengned. his. }udgs«iii>' >m. 
AM), and'wwsMcreated'* baronetet ^[fii uved'in retiMment tal’ 

was of perfiitaent value. Perhaps the most moividual part 
oL-^traheffs x*|a»ot<^, wa* hi»,|gWtlt 9 ,.s>n(Fl^yru 

nmi!*fl«W'ihiiBself)esMB, 4 nno«ent di«umHati(a>ijaiw.tjHi(,ipy!e!, 
to those who knew him but sl%htly an impression of hardBaiac 


which wae tatire!y''bbiiwiiy''to*fhto' rei!'nature.'"'Sir fltame 
Stephen 'marrieditt"lr8w'' 
his'tleath his eldeot '^/Herifert, edceeedra to ’tiie btametcy.' ' 
A Oeeond s<m'>df'<ht^ant'Kteit^ 'pibmisey'JamOB'IC<enni)W''' 
Stephen (t659~r89»);'dk!dbi'his'fatiwi:’h'Ufetimer bis prlneip«l ■ 
'litettay'attafovemenm consistta m'twosmall'volumes of vewt^' ' 
Lopita ralawW tad Qu» Must tmiiSj tae"'former of which' 
went througfh ’fivh editiotts in a -very short timd." • The third softy' 
Mr H. L. 8tq>hen>'itasiq>pointedim scpOif'iudwC of the High 
Court of Cateatta: 1. ■ 1 1 



Notes, by Ins dautaterytCaroliaOSnielia Btepban See'aUo 

Sir C. P. flbert, " Sir Jamni ,as a Legistator, 

Rev.t^iiz.. , . 


STEPHEN,'(SIS'. liESUS'I (x832«i 904), English biegnfiiMC 
and iUteiiaty critic^ gttmdson'iof James Stephen > 

master in ebtaeeiy/a friend of WflbOrforde, and autaot of w ■ 
book called iS&wery ZMffaeafnf,! and sen' of James Steyinai 

(1789^59), oolonkl lunder-oeoretary 'for ttla^ yeantj .and- 
au^r of Essays m EceUstastical Biagrapky) waa botmatiKeiir'' 
sington -Gore DU the jtKth Of Novente '18^^ At bis. taker’s. 
househe saw a good deal of, the AboHtkHiistSteaod other memhon; . 
of the Clapham sect, and ithe Hacamlays, James Spedding, 
Sir .Henry Taylor and Hasaau Senior were intimate friends «ftfau: 
family^ After odiucatioft at .Eton; :King!s College^ iLomkn, 
aikd' Trinity. Hall,'Cambridge,‘Where he ^aduated BiA'(adthi. 
wrangler) *854, MAi i857,.&teph«i remained for several years .' 
a fellMr and tutor of .his ^lege. Hehns neoeunted the txperir 
ences of anesident.fellow at ^at period in ardeligbtful taapta . 
in his of Fawutt m well as in some lew formal Sfutekso ftvm, 

CeUniridges ByMrDon,(id 6 f$). These.eketches -were repeinted 
from the Half Mall GateUei to the premrietar of whick, l(^ige; 
Smitb, he had beta, introduced, bf]^ ta.brother . (Sir), . Jaaie*. 
Fitajames Stephen. It was 1 at Smithh houseKat Hampstead 
that Ste{dim n>et hisifirst wife, Hairict Marion..(d, ' 

daughter iof W. EL Tbackenay; altar ;her /death he. mar^i. 
Julia rPrinsep, widow of Herbert Duckworth. While istdl«a| 
fellow he hadtiiktnholVorder8,whiohhereUBquished:in Manefi!. 
i875iuponitthe.passiDg>ttf' the Ckrieal Duabilities Ata// tniltM- 
meantime (after a visit to America,rWhere.he.formed .lattihg|.; 
friendships witii LoweHtad JEttiet Norton) heaettled in London, 
and wmte.ilB^ely, not mly Jor.tha i^di.Jlifafl ,Diiwta\an4it^ l 
fatadoy HnaW, tat also for F>orWklfoitadfowt.|'he'd(^^ 
andtaherperiodKalsy.^wasalready known asrtaatdeqt.moufl'^ 

ta|ineer,iaB «,C(«tributor to Feaks,:‘Bmefipn 4 

andiastae.of thejeariitafrosidoatt of ,the tabWiW I 

187.1, as .a vindication lin some awt of ithe iKmm)tateeriii|in>taihi 
and as a commemoratkm.oli^ own fint ascents yf. the^ttao^ .' 
hoTn'and'IUthbom,!hepubiisiMdhkdascjnetiiig,;Pfo)grotad,iof'. . 
£iwo{kii(repubhshed withiAddition8;,a894)* .'Dt the,Mune>y««r>, 
he wasappointed ei^r of tbs CmW Manfotine, the reputa^,| 
of iwhisbihe mautained byicaluiting R. iZ, Stevenson, 
Hand^'Wt. F/, NmriB, Henry Jasnos and James Paymjang^Ml 
hesicoofoibuton. /During tthe olevan lywta lOf hia>ie)hion^^.> 
inf .addition to itbtee shatp .tadiptacfoijtitag 
rtudieBiireprintedimainl(y>ifrpm:ithe Gqmhsfl of! 

Hottrf «ia:«iZw^nwy>(iS74i'Xd7fi aud.ii87»)i and.BOino^.$<m(S.OWi! 
Ftostfdnh^.imd) liutin SpMddng (ifijig! gnd. ij897,i,W^ intror' I 
ductoryiessays Ityi J, Riyce and H. iPawi which w^udpd thofoty,. 
striking ,f,‘iAtJfod,,Ei\»,iMi»uteai»i.tho.Alps,", (geponted fr-“ 
FMswian(dv«he,Feiitag* 4 y.m‘ 
cootjrjataawto iphdoMpiucalihiiitoty and‘,th«>iOf» i^^ti... 

Tk^i>iom 4 Mthifs (tS8»)j JWitafowm 

wcssgiised aaiawfinqwtawt addi»oq,t^ 
tad.iiadii8mediafolyi/t»>Sto[>ta%’«tiaji^ ‘ 
i 879 ..hoitat/«H(Jo<!it.aiSui 

whita cM^uM;weliitaffwn , .. , 

F.,W.iMMdami»iCkoamiiWb«iffoMitadA^ 
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extMHXiitttitntMgiul tvar^powcn by Pnegident' jeffersoii Dbvu 
le^'tha irminn for whidi the Sotrth wu ifi^hting should be 
dedtsoyedi H» policy mu to preserve constitutional goveni> 
molt in the £butb strength Che Biitli*war (party in the 
North’by convincing it that the Linccdn administration had 
abondcoia] such i|^vemment; to'the'same end he urged, in 
1864,' the tmconditional disdiarge of Federal prisoners in the 
Soiith. Stephens headed the Ccmfederate commission to the 
peace' conference at Hampton Roads in February 1865. In 
the fi^owing May, after the fall of the Confederacy, he tvas 
arrested at his home and taken to Fort Warren, in Boston 
Hiilcur, adiere he was confined until flie 12th of October. 
He accepted the issues of the war as a practical settlement of 
the question of secession, exerctsed a beneficent influence on 
the negroes of his section, cuid promoted reconciliation between 
the North and the Soudu In r866 he 'was elected to the United 
States Senate, but'was not permitted to take his seat. He 
was 'a riqireientative in Congress however, from 1873 to i88a, 
and was governor of Georgia in 1882-^83, dying in office, at 
Atlanta^ on tiie 4ith of March 1883. He was remarkable for 
bodi his inocal and physical courage, and in politics was notable 
for ihis ind^ndence of party. From 1871 to 1873 he edited 
the .titZuMts Daily Sm, aai he published A CottfUttUiomd View 
of Ihelioie War batmen the States {a-vola., 1868-1870), perhaps 
the best statement of the imuthem position with reference to 
state sovereignty and secession; The Reviewers Reviewed(lija), 
a supplement to the preceding work; and A Compendtvm tf <As 
History of the United States (t87S; new ed., 1883). 

SdeXouis Pendleton, AteoakdirV, SteffMni (MiiJide^iiL riSb#); 
R. M. Johnston and W. H. ‘Browne, Istfi of Atexarier H. Stopktfa 
(Philadelphia, i878;new«dMi883); and Henry Clovaland, 

H. Stepktus in titblic and iVivofe, with Letters and Speeches (PhUa- 
delp^, j866). 

nnPHBHS, JOBR UATD (1803-11852), American traveller, 
was>bom on the aSth of November 1805,. at Shrewsbury, New 
Jersey. Havii^ been admitted to the bar, he practised for 
about eight jrws in New Yoik Cty, In 1834, the state of his 
health scfidiringiit advisable that he should travel, he visited 
Europe, and for two years made a tour thteugh many countries 
of tl^ 'continent, extending <hb travds to Egypt and %ria. 
OnJns setUtn to New York he published in 1837 (u^er the name 
ofvlVGeot]^” Stephens) Ikeidents of TrwoA iW Egypt, Arabia 
Pelottoa, ^ tke Htdy Ltmd. 1 This work Wes follow^ next year 
by thO fiubfieation bf Incidenis of TraPd in Greeet, Turkey, 
Ruesia and Poland, > Hi i639!StepbenB arranged with Frederick 
Githerwood of London, who had acoompaaied him anisoiae of' 
his trairtb^ andi'iUustrated the aboveunendonad publications, 
to idialio on exploration in Central America, with a 'view to 
diaqovering and eiosiniiiing the antiquities sa^ to exist there;i' 
Stephens, rmcaatiiiie^ was oppomted to a ihissioa to Central 
Americai iThe joitit tnrveis df Sbeidiens and Catherwood Occupied 
soaae eight tnontbs ia 1839‘and 1840. As the result of diese 
l eseardhea Gt^lieaB published in 1841 Incidents of XrOneU m. 
CmtsoLAsueiieai CkM^ and Yucatan. In tlw autumn of 1841: 
the two traveUenrfmadea second exploration of Yucatan, and) 
a 'ivoric 'toibswed iaiuSas-'^/nridente Of Travd in Yucatan. 1 iThis 
woHc describes the most mttnnsive traveb executed till, that date' 
by'a.aWanger.!a"the -peninsula,I'and, as the mitbar claims, 

" aflBtaias accouirtiaf visita to.’fo^’f^iruincd. cities or plaees 
in iWfaidk retnains or vestiges of ancieat populations weee found.” 
It'ef^dyed a wide populeraty,^ and Stepium was urged to prose* i 
cutoilwrreseardies of Aitieiican andquities in .but was 
disi n clined'to SQdistantta eapeditiott.: i He beataieadiroctariof' 
the srewfycfoRiied ^Amertcao iOcean Steam Navigpition Oempaiqr,' 
which . wt a hKsh efl, the ifint iAsnerkaniiline 'of itxniuatlaBtic. 
stcMuhipai' Haanated^ Panama .to >tKConaolitlic the gcogond: with' 
a uieMntotlihaoM)tractiCHi of'a iadwi^;aproisttheitthnut,'abd^< 
fimuaseviowpsafidentf and then as ppesidtait of; the.fasfaim;: 
RailwiiDiDaimpa8iK,n^>4ht.itltoigraator.i|)art-af two years 
suptsntoadaig thep»jecisvj'Hit;hfa^;iKM, hewever, wader*, 
maiadrhtiwaposute to tbcrdlnaato.^d smd ha) 

died ati’NcwYdrkontifaeMthofjOctobet 1 ^.! r:. ,.,.1 


ffnEPHEHBON, 0B0R6 E (i78i**b 848), English engineer, was 
the sedosd son of Robert Stephenson, fireman of a cdliery 
eiigine at ’Wylatti, near Newcastle, wHot he Vras bom on tte 
9th of Jtuie 1781. In boyhood he was employed as a cowherd 
and afterwards he drove, the ginhotse at aioolliery. In his 
fourteenth year he became assistant fireman to his ^her at a 
shillit^ (i day, and in fais seventeenth year he was appointed 
plugman, his duty being to attend to the pumping engine. As 
yet he was unable to read, but, stimulated by the desire to obtain 
fuller information regarding the inventions of Boulton and Witt, 
he began in his eighteenth year to attend a night school and 
inade remarkably rapid progress. In 1801 he obtained a situa¬ 
tion as a brakesman, m 1802 he became an enginemaii at Will^- 
ton Quay, where he took up watch and clo& cleanii^, and in 
1804 he moved to Killingworth, where in 18x2 he was appointed 
engine-wrightattheHi^Pitatasalary of£ioo ayear. It was 
at Killingwcath that he devised his miner’s safety lamp, first 
put to practical tests in the autumn of 1815, at the same time 
that Sir Humphry Davy was producing his lamp. There vras 
considerable controversy as to which of me two men was entitled 
to the honour of having first made an invmtion which was 
probably worked out independently, thowh simultaneously, by 
both, arid when the admirerst^ 1^'presented him wim 

a service of plate, those of Stephenson countered with an addnsss 
and £1000 early in rSiS. In 1813 his interest in the experiments 
with steam traction diat were being carried on at Wylam led 
him to propose an experiment of the same kind to the pro¬ 
prietors of the Killingworth colliery, and he was authorued 
to incur the outlay for constructing a “ travellii^ engine” fw 
the tramroads between the colfiery and the shipping port 9 m. 
distant. The engine, which Iw named “My Lwd,” ran 
a successful trial on the25th of July 1814. In 1822 he succeeded 
in impressing the advont^es of steam traction on the projectors 
of the Stockton & Darlington railway, who had contemplated 
using homes for their wagons, and was appointed engineer of 
the railway. With liberty to carry out his own plans, toe result 
beihg the opening, on the 27th df Septentoer 1825, of the first 
railway over which passengers and goods 'wete carried by a 
locomotive. -His connexion with the Stockton & Darlington 
railway led to b»employment in the oohstruatioa>of HicLiverpool 
& Menchesto' railway. Which, aotwitfaetanding plognostioa- 
tions of &ilure by the most eminent lengiBeen of the day, he 
carried successfully throu|^ Clhati Moss. When the Imh was 
nearing compkticia he persuaded the direbtors, ifho were rathtr 
in favour of haulage by fixed ei^nes, to give the lotomotive a 
trial. In cons^uenix they offer^ aprise of £^oe iar atuitable 
machine, and an toe competition held sK Rauihill to Omober 
1829 lus engine “The Rocket" met with approvaL ' On the 
15th of September in the following year the ladway was formally 
opened, toe eight eaghsek emptoy^ having been madt at the 
works started by Stephenson wkh his cmMin Thomas Richaidson' 
(1771-1855) and Edwaird Pease (iy 6 j‘*i 8 s&) at Newcastle in 
1823. SubsequentlyStephensoawiasengineerof, anmogothsts, 
the Grand junetton, the London & Birmingham jMch his 
son Robert), Manchtster to' Leeds,; Dwby to Leeds; IM^ to 
Birmingfaaon, sind Noitmatitoii to York; but'he'Strongly da- 
approved of the railway mania ■which ensued in 11844. . He 
' was also oonsuhed iin laard to the constructian of railways 
in Belgiunt and Spain. !Hie last year oritwo'Of hit life 'Ms : 
spent m retiremait at T^on House, Chesterfield, -in toe pur-' 
suit' of farming hnd hortio)iltuie, amf! There''be died Ooithe 
12th' of > August: 1848." Stephen^ fwasi 'thrice 'married, ’ hie 
.only sod Robert being>the'diild lof J'anny Hotoetoon, his 
first 'Wife; irliO died "m< ;iiBo&i!< A nephew, (Sectge.'RobM' 
Stqihenatoi) who was bdm atNerioaatle m 1819 and dfito near 
'Chf!ltoiiham' in 'i9o^,''WBS<iplaoedi Iqr him on'rto' eagiiiaertog ’ 
staff lof tbe ManOhietcr 'ft iliedS line in siftiie*'' 

queatV OoQstfuctedmany iailways in Ea^ktodyrNew iZudnid'; 
^aniipmitmk. > He wto'pnsident of' toe ilnstitatieo tfiCidil''' 
Enginomink87fi*i877.ii,'.‘i-ii''‘' ■ ' 1! • 1 an ■.■ .1. i.i -'i ,‘i, -iv; 

Se8'Ste»y o/'ilto£f/s''of<Wi»jk;Stop*W4Wh '' 
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STEPSENSOH, ROBERT (1803-1859), English engineer, only | 
son of George Stephenson (?.».)> Willington Quay 

on the 16th of October 1803. His father, remembering his own 
early difficulties, bestowed special care on his son’s Question, 
and sent him in his twelfth year to Mr Bruce’s school in Percy 
Street, Newcastle, where he remained about four years. In 
1819 he was apprenticed to Nicholas Wood, a coal-viewer at 
Killingworth, after which he was sent in 1822 to attend the 
science classes at the university of Edinburgh. On his return 
he assisted his father in surveying the Sto^ton & Darlington 
and Liverpool & Manchester lines, but in 1824 he accepted 
an Engagement in South America to take charge of the engineer¬ 
ing operations of the Colombian Mining Association of London. 
On account of the difficulties of the situation he resigned it in 
1827, and returned to England via New York in company with 
Richard Trevithick, 'v^om he had met in a penniless condition 
at Cartagena. He then undertook the management of his 
father’s factory in Newcastle, and greatly aided him in the im¬ 
provement of the locomotives. His practice was not confined 
to his own country, but extended also to Sweden, Denmark, 
Belgium, Switzerland, Piedmont and Egypt. In this connexion 
his most remarkable achievements were his railway bridges, 
especially those of the tubular girder type. Among his more 
notable examples are the Royal Border bridge at Berwick-on- 
Tweed, the High Level bridge at Ncwcastle-on-Tyne, the 
Britannia tubular bridge over the Menai Straits, the Conway 
tubular bridge, and the Victoria tubular bridge over the 
St Lawrence at Montreal. In 1847 he entered the House 
of Commons as member for Whitby, retaining the seat till the 
end of his life. In 1855 he was elected president of the Institu¬ 
tion of Civil Engineers, of which he became a member in 1830. 
He died in London on the 12th of October 1859, and was buried 
in Westminster Abbey. 

See The Story of the Life of George Stephenson, including a Memoir 
of his Son Robert Stephenson, by Samuel Smiles (1857; new ed., 187.I) I 
JeailrDson, Life of Robert Stephenson (2 vols., 1864); and Smiles's 
Lives of British Engineers, vol. iii. 


STEPNEY, GEORGE (1663-1707), English poet and diploma¬ 
tist, son of George Stepney, groom of the chamber to Charles II., 
was bom at Westminster in 1663. He was admitted on the 
foundation of Westminster School in 1676, and in 1682 became 
a scholar of Trinity College, Cambridge, becoming a fellow of 
his coU^e in 1687. Through his friend Charles Montagu, after¬ 
wards earl of Halifax, he entered the diplomatic service, and in 
1692 was sent as envoy to Brandenburg. He represented 
William III. at various other German courts, and in 1702 was 
sent to Vienna, where he had already acted as envoy in 1693. 
In 1705 Prince Eugene dcf;ircd his withdrawal on the ground 
of his alleged partiality to the Hungarian insurgents, but the 
demand was taken back at the request of Marlborough, who had 
great confidence in Stepney. He was, nevertheless, removed 
m 1706 to the ]^gue. In the next year he returned to England 
in the hope of recovering from a severe illness, but died in Chelsea, 
London, on the isth of September 1707, and was buried in 
Westminster Abbey. Stepney had a very full and accurate 
knowlecke of German affairs, and was an excellent letter-writer. 
Among his correspondents was Baron Leibnitz, with whom he 
was on the friendliest terms. Much of his official and other 
correspondence is preserved in the letters and papers of Sir 
John Ellis (Brit. Mus. Add. MSS. 28875-28947), purchased 
from the earl of,Macclesfield in 1872, and othea's are ava^le 
in ^ record office. He contributed a version of the eighth 
satire of Juvenal to the translation (1693) of the satires by 
Mr Dryden and several other eminent hands.” Dr Johnson, 
who included him in his Lives of the Poets, calM him a " very 
licentious translator,” and remarked that he d^ not “ recom¬ 
pense his rt^lect of the author by beauties of his own.” 

Kis poems appear in Cbahnen's English Poets, vol. vHi., md other 
ooUeetfons of the Mad, Some of his correspondence u printed by 
I, M. Kemble in Stete Papers and Correspondence . . . the 
jleoolntion to the Accession of the House of Hanoeer {1837). A list 
Ot the Maoeiesfield letters is to be found in the Hojot* of the 


Hist. MSS. Commiasion, No. L app. pp. 34 - 40 . For «n sMCOWit 
of Stepney's family and circuatstances, see K. Harrison, Some 
Notices of the Stepney Family (1870), pp. 22-28. 

STEPNEY, an eastern metroj^tan borough of London, 
England, bounded N. by Bethniu Green, E. by Poplar, S. by 
the river Thames, and W. by the Gty of London and Shoreditch. 
Pop. (1901), 298,600. It forms part of the “ East End” ot 
London; the parish, indeed, formerly covered practically the 
whole area so termed. Here are squalid streets and mean houses 
typical of the poorest class of inhabitants. The thoroughfares 
of Mile End Road and Whitechapel Road and that of Commercial 
Road East traverse the borough from the east and converge 
near the City boundary, where stood the ancient Aldgate. 
In the north Stepney includes the districts of Spitalfields, 
Whitechapel and Mile End; and in the south Wapping, Shadwell, 
Ratcliff and Limehouse. The southern districts are occupied 
by sailors and labourers in the St Katherine and London Dwks 
and the wharves and factories lining the river bank. The parish 
church of St Dunstan, Stepney, is a Perpendicular building, much 
restored, containing many monuments tmd curious inscriptions. 
The church of St Anne, Dmehouse (1730), is by Nicholas Hawka- 
moor. The district of Spitalfields has an old association with 
the silk-weaving industry; a trade in singing birds is also char¬ 
acteristic of this district; and in Ratcliff the well-known natural¬ 
ist’s firm of Jamrach is situated. In the extreme west the borot^h 
includes within its bounds the historic Tower of London, ^ 
Royal Mint and the fine Tower Bridge over the Thames. There 
is no bridge below this, but the construction of the Rotherhithe 
Tunnel was authorized in 1900. The Thames Tunnel is used 
by the East London railway. Among institutions the ptincipal 
is the People’s Palace, Mile End Road, opened by Queen Victoria 
in 1887 as a place of intellectual and physical recreation and 
education. The Drapers’ Company contributed hugely to 
the cost of erection. Toynbee Hall, Commercial Street, was 
founded in 18S4 under the trusteeship of the Universities 
Settlements Association and named after Arnold Toynbee 
(d. 1883), a philanthroiHst who devoted himself to work in this 
part of I^ndon. Other institutions are the London Hosixtal, 
Whitechapel, the East London Children’s Hospital, the head¬ 
quarters of Dr Barnardo’s Homes, Stepney Causeway, and .Her 
Majesty’s Hospital for waifs connected tlierewith; the Stepney 
training college of the Society for Promoting Christian Know¬ 
ledge, and the Spitalfields trade and technical school. There 
is a ^ market in Shadwell, and a vegetable market in Spital¬ 
fields. Stepney is a suffragan bishopric in the diocese of London. 
The municipal borough comprises the Stepney, Whitechapel, 
Mile End, Limehouse and St George divisions of the To'wer 
Hamlets parliamentary borough, each division returning one 
member. The borough council consists of a mayor, 10 aldermen 
and 60 councillors. Area, i765'6 acres. 

The name appears in Domesday and later w StmetiheHie. 
The suffix is thus tiie conunon form hythe, a haven; but for the 
prefix no certain derivation is offered. At Mile End, so caUed 
from its distance from the City (Aldgate), the rebels fnm Essex 
under the leadership of Wat Tyler assembled (1381), and here 
Richard II. first met them in parity. Pepys records the village 
as a favourite place of resort. 

BTEFNIA^ SERGIUS (1852-1895), Russian revolulaanist, 
whose real name was Sergius Miiffiaelovitch Kravdunski, 
was bom in South Russia, of parents who belonged to a neffile 
family. He received a liberal education, and, when he left 
school, became an officer in the artillery; but his sympathy witt 
the peasants, among whom he had lived during his boyhood 
in the country, developed in him at first donocratic and, later, 
revolutionary opinions. Together with a few other men 41 
birth and education, he began secretly to sow the sentiments 
oi democracy among tiie peasants. His teaching did not long 
remain a secret, and in 1874 .be 'was arrested. He succeeded 
in maldng his escape—possibly, he 'eras :penDitted to-escape on 
account ^ his youth—and, immediately began a more vigorous 
campaign against autocracy, > lEs sympathetic matoie was 
influen^ by indignation ngaiaat the bcutaLsaetbeds a<k|Ked 
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txtwards prisoners, especially political prisoners, and by the 
stem measures which the government of the tsar felt compelled 
to adopt in order to repress the revolutionary movement. 
His indignation carried hhn into accord for a time with those 
who advocated the terrorist policy. In consequence he exposed 
himself to danger by remaining in Russia, and in 1880 he was 
obliged to leave the country. He settled for a short time in 
Switzerland, then a favourite resort of revolutionary leaders, 
and after a few years came to London. He was already known 
in England by his book, Vfider%round Russia, which had been 
published in London in 1882. He followed it up with a number 
of other works on the condition of the Russian peasantry, on 
Nihilism, and on the conditions of life in Russia. His mind 
gradually turned from belief in the efficacy of violent measures 
to the acceptance of constitutional methods; and in his last 
book. King Stork and King Log, he spoke with approval of the 
efforts of politicians on the Liberal side to effect, by argument 
and peaorful agitation, a change in the attitude of the Russian 
government towards various reforms. Stepniak constantly 
wrote and lectured, both in Great Britain and the United States, 
in suf^rt of his views, and his eneigy, added to the interest 
of his personality, won him many triends. He was chiefly 
identified witli the Socialists in England and tlie Social Demo¬ 
cratic parties on the Continent; but he was regarded by men 
of all opinions as an agitator whose motives always been 
pure and disinterested. Stepniak was killed by a railway 
engine at a level crossing at Bedford Park, Chiswick, where he 
resided, on the ajrd of December 1895. He was cremated at 
Woking on the 28th of December. (H. H. F.) 

STSPPE (from the Russ, stepi, a waste), the name given to 
the level treeless plains in certain parts of the Russian Empire, 
and thence sometimes, though not commonly, extended, in 
physical geography, to signify similar plains elsewhere. The 
name is most commonly applied specifically to the plains in 
the south and south-east of European Russia and in the south¬ 
west of Asiatic Russia, and in this connexion the term sometimes 
connotes semi-desert conditions. Otherwise the Russian steppes 
may be considered as kindred to and connected with the Heiden 
(heaths) of northern Germany. 

STBPPBS, GENESAL-GOVERMOBSHIP OF, a portion of 
Russian Centxal Asia which includes both what was formerly 
known as the Kirghiz Steppe, and the region around Omsk, 
which was formerly part of Western Siberia. It consists of 
four provinces; Akmolinsk, Semipalatinsk, Turgai and Uralsk, 
having a total area of 711,000 sq. m.,and a total population 
of 2,472,^31 in 1897. Details ateigiven under the names of 
the provinces respectively. Omsk is the capital. 

STERBOBATE (Gr. orcpcos, solid, and fiiisns, a base), the term 
in architecture given to the substructure of rough masonry of 
a Greek temple. 

STBSBOCHEinSTRT (Gr. crrtpmt, solid, and ehemistrj'), 
a branch of chemistry which considers the spatial arrangement 
of the atoms composing a molecule (see Stereo-isomerism). 

STESEO-ISOl^mSJt, or Stereomerism, a term introduced 
by Victor Meyer (by way of his denomination stereo-chemistry 
for “ chemist^ in space ”) to denote those cases of isomerism, 
i.e. the difference of properties accompanying identity of mole- 
(ukr formulae, whege we are forced to admit the same atomic 
linki^ and can only ascribe the existing diSerence to the different 
relative position of atoms in the moltouk. 

ifftMortraf.—Considerations coM^ing the relative position 
df atenns have been traced Ixnic ai iar as Swedenbo^ (17*1); 
in more recent times the 'first proposal in this direction seems 
due to £. Fatemd ^1869), followed by Auguste Rosenstiehl 
and by Alexis Gaudin (J873). The step made by J. A. Le Bel 
and J. H. van’t Hoff (i874)ibrought considerations of this kind 
in the reach of. exrorimental'test, and so led to “stereo- 
chwnistiy.” The WOK of Louis Fastror on molecular asymmetry 
m' tartaric acid (tSdo) touched stereo.'chemistsy so nearly that, 
had 'StructiMof dienustiry been sufficiently developed then, 
ttereo^dSbmistry‘Oii^ .Imve originated fourteen years earlier; 
U h(i{^eiiM/bD«ttw, tb«&'Wiukenus% iny^^ of toetk 


acids (1869) immediately stimulated Vaiilt Hoff’s oiews. The 
fundamental conceptions of Le Bel and Van’t Hoff differ in that 
the former are based on Pasteur’s notions of molecular asymmetry, 
the latter on structural chemistry, especially as developed by 
August Kekulf for quadrivalent carbon. Both seem to lead 
to the same conclusions aS to stereo-isomerism,' but the latter 
has the advantage of allowing a more detailed insight, whereas 
the former, which is free from hypothetical conceptions, is of 
absolute reliability. 

As our knowledge of stereo-isomerism originated in the 
chemistry of carbon compounds and found the largest develop¬ 
ment there, this part will be treated first. • 


Stereo-isomerism in Carbon Compounds. 

I. The Asymmetric Carbon Atom .—Though Bterco-chemistry is 
based on the notion of atoms, there is not the least danger that it 
may break down when newer notions about those atoms are intro¬ 
duced. Even admitting that they are of a compound nature, i.e. 
built up from smaller electrical particles or anything else and able 
to split up under given conditions, their average lapse of existence 
is long enough to consider them as reliable building-stones of tire 
molecule, though these building-stones may give way now and then, 
as our best ordinary ones by the action of an earthquake. Another 
tiling which stereo-chemistry abstracts beforehand is tlie movement 
of atoms, which is generally accepted to exist, but becoming less 
as tlio temperature sinks and disappearing at absolute zero. And 
so the following symbols, representing atoms in a fixed position, 
may correspond to these last circumstances, wlioreas at ordinary 
temperatures atoms may vibrate, for instance, with these fixed 
positions as centres. 

The first development from structural to stereo-chemistry was 
to consider the relative position of atoms in methane, CII4. Structural 
chemistry had proved that the four atoms of hydrogen were linked 

/H 

to carbon and not to each other, thus and not, for example. 


H—• C< , but how the four were grouped remained to decide, 
'fi 

The decision is derived as follows :— 

If the four hydrogen atoms arc supposed to bo in a plane on one 
side of the carbon atom at. aliove, two methylchlorides CH /3 should 
be possible, viz.:— 

/Cl .n 

ril and 

''H \h 




Such isomeric compounds have never been found, but they appear 
as soon as the four atoms (or groups of atom.s) to wliich carbon is 
combined are different, for example in CIIFClBr, fluorchlorbrom- 
metbanc. Thou and only then two isomeric compounds have been 
regularly observed, and the sole notion about relative position of 
atoms in methane which explains this fact is that the four groups 
combined with carbon are placed at the summits of a tetrahedron 
whose centre is formed by carbon. The two possiluUties are then 
represented by:— 



Those groupings have the character of enantiomorphism, «.s. they 
are non-identical minor images. If any of the two differences in 
the summits is nven up, for example, F siibstituted by Cl with the 
formation of CHCl^r, the enantiom^hism disappesm. 

Hie isomerism oorrwponding to this difference in relative posstion 
is the simplest case of stereo-isomerism. The carbon atom in 
the special condition described, linked to four different atoms or 
groups, is denominated “ asymmetric ciubon," and will be dmioted 
in the following formulae as < 1 . Stereo-isomerism exists in tartaric 
acid .studied by Pasteur), in the 

lactic acid, CH^'CH'OH'COiH (studied by Wislicenus), w^lo the 
simplest case at present known'is the chlorobromofiuoracetic acid, 
<)-Cl‘Br'F‘CO^, obtained by. Schwartz. This Rtereo 4 aoiaarism, 
doe to the presence of asymmetric carbon, is ef a obamoteritfio 
kind, which is in perfect accordance with the theory of Its orieim 
being the moat complete identity, combined with the difference teat 
exists between tee leitiand right Jmnd.. AU thO .peopeeffes which 
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wtmot dUfnriatiilB UatMoMataldwtileal; vie.! vnsltinga&dhaaing 
point, 8p«cifid gravity, «p. But the erystalUue foon, which may show 
ttiantiomorphna, Indeed ebowB this dlfiersnce io the uomen ^ 
gneetiott; eepeoially the behaviour (in the amorphous state) 
towapis polariMcnightmAsn in the tense tiiat the jdane of poiaritar 
tion is turned to the left by the one isomer, and etactiy as much to 
the right by the other, so that they may be termed " optical anti- 
podea. All these differences drsappear with the asymmetric 
carbon, and the succinic acid, HOiC'CK,-CH,*CO,P, from tartaric 
acid is optically inactive and shows,no stereo-isomerism. 

a. Compounis with mart than om Asymmdrw Carliop Atom.— 
Stereo-isomeiism and the spaCje relation.of atoms in compounds with 
higher asymmetry can best be developed by aid of graphic representa- 
titins,'feuBded on the notion of space relations in ethane, fcC'CH,. 
A consequence of the tetrahedral groupi^ in methane is the con¬ 
figuration given in fig. 3, where the 
six hydrogen atoms are substituted by 
six atoms or groups R,,... R,. The 
second (above) carbon atom is sup- 
jiosed to be at the top of the lower 
tetrahedron, and vice versa. Each 
other position, obtained by turning 
R,R^, around the 'C—C- axis, is 
also possible, but since no isomerism 
due to this difference of relative posi¬ 
tion, which might already show itscK 
in etJiane, has been Observed, we may 
admit that one of tlic positions ob¬ 
tained by the above rotation is the 
stable one, and fig. 3 may represent 
it. For simplicity's sake this figure 
may be projected on a plane by mov¬ 
ing R, and It, respectively upward and 
downward, witli R,R, anu R^R, as 
axes, which leads to the first of tdio four configurations reprosenting 
the stereo-isomers possible in the above case. They differ in the 
two possible spatial arrangements of and R,R,R,:— 





lij— 0 —-R, 
R,— 0 —R* 


Ks 

E#-4-R. 


K, 

l<i—C—E, 
Rj-C-K, 

k 


R,-C-R, 
E,—i—R,’ 


As one a^mmetric carbon introduces two stereo-isomers and two 
introduce four, n asymmetric catboff atoms will lead to *“ isomers. 
They are grouped in pairs presenting enantiomonihic figures in space, 
as do the first and the last of the above symbols, which correspond 
to the character pi optical antipodes, whereas the first and second 
correspond to greater differences in mdlting points, &c. A well- 
studied example is offered by the dibromides 0! cinnamic aoid, 
<VI,'CHBr-CHBr-CO«H. They have been obtained by Liebctmann 
in two antipodes molting at os", and two other antipodes, differing 
in optical rotation from the first, and melting at 103*, 

A simplification is introduced when the Structural formula shows 
symmetry, aa is the case in RjR,B, 6 ' 0 R,RgRj. The four above- 
meutioBW symbols tlion are xioduccd to three 


Rf—-^-"R* 

k 


R,-0-H, 

’ \ 

R. 


R,-—0—Rj 
Rx-ttO—R» 


Of whiOh the first and last show the onaintiomorphism corresponding 
to the character of optical antipodes, while the second shows sym¬ 
metry and corresponds to an inactive type. A well-studied example 
is offered here by tartaric acid : the two antipodes, often denoted 
as d and 1, have been foind, vi*. in the ordinary dextrogyne fiorm 
and the laevogype form; preparsd by Pasteur from racemic acid, 
wliile the third corresponds fo mesotartaticncid'; such internally 
compensated compound^ are generally ''termed '* neso." 

3. Cyclio Coiftpounds .—^Three or 
more cartxm atoms may link to¬ 
gether so as to produce ting systems 
such as 

. It is in thesecases that the princl|^ 
of the asyhpaettlc carbon, winch in 
,.tha above QUe .leads io. 
..Btereo-isossfrs, is, easily, applied-by 
nwans oft:gs»iWc 4 ‘tep(teaen,iatfcn^ 
.in4i!plane, 4«iYed,fcioto,,,w>e space 
relation shownpto .fig- 
groups, Rj , . . Rn are eiiher under 



or above thflsdaae the carbev ting is supposed .ito, he 

aituatod, and this be, indicated by the foiling symbol 



where the carbon atoms are supposed half-Sray between R, and Ri, 
R, and R,, R, apd K,. 

One of the most sunple examples is offered by the trhnethylene- 
dicarboxylic acids CH, 

HO|iC-HcC^HCO,B, 

for which three formulae can be deduced;— 

COiU 


COiH 




COgH 



CdiB 


the first, where the cafiboxyl groups -COjH lie on the same side of 
the carbon ring, celled, as Von Raeyer proposed, the ins-iorni, the 
others irern-iorms. The trans-forms show enaatiomotphism and 
correspond to optical antipodes, whereas the first symbol may be 
considered as correapoi^ing to mesotartaric acid, symmetrical in 
configuration and inactive; this third stereo-isomer'has also been 
met with. 

Special atleniiou has been given to those ring systems of the 
general formRj. .R,-R. -R, ^ 

R/ ^Rx-Rj-^Ri' 

This trans-form corre^nds to a cis-form, where both R, and R, 
are on the same side ol tlie plane containing the ring. These latter 
are enantiomorphic in the ordinary sense of the word, but the 
particular feature is that the trans-lorm, though offering no pl^e 
of symmetry, is yet identical with its mirror image, and thus not 
enantiomorphic and not corresponding to optical antipodes but to 
the meso-form. 

■There correspondences have been realised by Emil Fischer in 
derivatives of alanine, H/1'0U(NH^<X)|U, which exists in two 
antipodes d and I, Two of these molecules can be combined to 
alanyl-ahmine: H3C1CH NH (COC-H-NH,-Ciy-COgH. which, as con¬ 
taining two asymmetric carbons, may be had in four stereo¬ 
isomers dd, U, dl and id. In their anhydrides 
H CO-NH. ^ 

nf/ CO/ 


/CH. 


we meet the above type, and find that dd and U ionned the predicted 
antipodes, while the anhydride of dl and Id is one and the same 
substance, without any c^tical activity. Sudt eases are often 
termed " psendo-asymmetne." 

4. Uokmon of OpUeat Antipodes, —The optical antipodee are 
oiten found as natural products, as is the case with the orduiuy 
or d-tartarlc acid; geacmly only one of the two forms appears, the 
second form (and, more generally both forms) being obtwied syn¬ 
thetically. This is a problem of particular difficulty, since the artificial 
production of a compound with asymmetric ■ carbon, from another 
which has no asymmetric-carbon, always produces the two antipodes 
in equal quantity, and these antipodes, by their identity in most 
properties, e.g. meltiag and boiling point, solubility, and also on 
account of their analogous chemical behaviour, cannot be separated 
by customary metbods, -the application of which is render^ still 
more difficult by the formation of a so-callsd. racemic icpn{ipaund. 

The method called " spontaneous s^arhtion '* was fiist bbsmed 
by Pasteur with raoemic acid, which in its double sodium and am¬ 
monium salt crystalUztid.froin its aqaeous solution to,tjwp,.P^tio- 
moiphic forms, which could be separated on examing,t|m. One 
of the two proved to be the drdinary sodium-ammoninrh-tartrate, 
the other its laevogyre antipode; thus /-tartaric acid was discovered, 
and racemic acid proved to be A combination of d- and /-tartaric 
acid. The further examination Vjf this particular transformation 
showed that it had a definite temperature ffmit. Only below 27“ is 
Pasteur’s observation corroborated, while above 27* a racemate 
appears; these changes are due to a chemical action taktog }dace at 
the given temperature between'the solid salts t-l-' 

2CxO,H,BalS(B,-4Hg0 ,'(C4b,k.l4a}ttIg)j-2H,0-f ' ' 

one molecule of the d- and one of the /-tartrate forming above 27°, 
the racemate with loss of wate)r,.yddle under 27° the opposite change 
occurs. This temperature Unu't, generally called transition-point, 
was discovered by Van't Hoff a^,Ji(an Deventer. It is the limit 
where the possibility of spont&eous sgiaration begins, and is 
relatively rare, so that tl^ way of separation is an exceptional one, 
most antqmdes forming a racimic Compound stable at all tempera¬ 
tures that come into quests, ^. 

The use of optically active-cbmpounds in uparating antipodes 
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la of tiie greatest value. l%e gonetal principle is that the compounds 
which the i- and /-form give with a difierent active comTOund, for 
instance i producing di and Id, are by no means antipodes and so 
exhibit the ordinary differences, e.%. in solubility, which allow 
separation. It was in this way that Pasteur split up racemic acid 
by cinchonine. This method has since been appliM to the most 
various acids; bases may bo split in an analogous way; artificial 
conlne was separated by Ladenburg by means of d-tartaricacid, ^d 
one of these antipodes proved to be identical with natural conine. 
Aldehydes and ketones on the other hand may be split up by thck 
combinations with an active hydrazine, &c., and so this method is 
by far the most fruitful. 

The formation of a racemic compound built up from dd and Id 
has also been observed in the so-called partial racemate. An example 
is the racemate of strychnine. It is in this case also that the transi¬ 
tion-point forms the limit of possible separation, determined by 
Ladenburg and G. Doctor to be 30“. Such partial racemic com¬ 
bination however occurs only in exceptional cases, else it would have 
invalidated this method, as it did spontaneous separation. 

A different way of using active compounds in producing antipodes 
consists in the so-called asymmetric synthesis, fhe method consists 
in the intr^uction of an active complex before that of the asym¬ 
metric carbon; both stereo-isomers need not then form in Ihe same 
quantity. W. Marckwald and A. McKenzie, who chiefly worked 
out this method, found, for example, that the salt of methylethyl- 
malonic acid, C(CH3)(CjHj)(CO.jH)j, with the active brucine foriM 
on heating the corresponding salt of d- and /-methylethylacetic 
acid 0 (CH,)(CjH 5)H(CO.,H), with the /-antipode in slight excess. 

j. Cotififfuration of Stirto-isomers .—The conception of asymmetric 
carbon not only opens the possibility of determining when and how 
many stereo-isomers are to be expected, but aiso allows a dernier 
insight into the relative .position of atoms in each of them. The 
chiri indication here Ues in the configuration of the meso-type, 
already given for mesotartario acid; the corresponding alcohol, the 
natural sugar erythrite, which produces this acid by oxidation, 
consequenuy corresponds to CH,OH 

H—fl—OH 
OH 
cIhsOH. 

In the glutarie adds. n02C (CH'OH), CO,H, thestructural symmetry 
again leads to meso-forms 

OH OH OH OHHOH 


HO.3C— 0 - 


' CObH* 

I I 


H 


H^l 

HoilH 

I 

HioH 

iH,OH. 


The results obtained in these and analogous ways have provid 
to be of value in the study of enzymes, e.g, such complex organic 
substances as zymase in yeast, wmch is able to produce in sm^ 
quantity an unproportioned large amount of chemical change, in 
thiscasethe transformation d theaugai gluoose, CyH^O^ into afeohol 
and carbonic acid 

« ZC5H3O 4 - zCO,. • 

These enzymes have an extremely specific action, producing, for 
instance, the change in ordinary natural glucose, but not at all in 
its artificid antipode, and so th^ are often valuable means of isolat¬ 
ing an antipode from the inactive mixtures or racemic compounds; 
this method has indeed been used for the isolation of the glucose- 
antipode from the artificial racemic form. The fundamental f^ 
here is due once more to Pasteur, but Emil Fischer added that sngsts 
are acted upon by zymase in an analogous way if their configuration 
shows a certain amount of identity. For example yeast acts on 


I—<L-0—COaH and HO,C—0—A- 

A k ioHH 

They are respectively obtained by the oxidation of ribose and natural 
xylose, stereo-isomers of the formula COH(CHOH)3CH^H; the 
latter produces active tartaric acid and so decides that the second 
formula is that of the corresponding trioxyglutaric acid, the first 
remaining for that obtained from ribose. 

In such and analogous ways the configuration of meso-types may 
be fixed with absdlute certainty. The decision is more difficult in 
the ease of antipodes. For tartaric add it is certain that the d- and 
^formi correspond to 

COaH CO»H 

HCOH HO^ 

I and I 

HOCH HCOH 

(^0,H 

but which of the two represents the ordinary d-acid is unknown. 
Emil Fischer proposed to dedde provisionally in an artatrary way 
and admit for the d- the first formuia. Then we may conclude t hat 
the natural mdic acid, which may be obtained by the reduction 
of /-tartaric add, is COi 

(in, 

nkiH 

while the natural xylose, which produces /-tartaric add by the 
•ubstltution of CO2H for CHO CHOH, corresponds to 

CHO 


d-Glucose 

HCO 

1 

d-Mannose 

HCO 

d-Fnictose 

HjCOH 

L 

1 

HCOH 

1 

1 

HOOH 

HOOH 

1 

HOCH 

1 

HOCH 

1 

HCOH 

HCO-I 

1 

HCOH 

nioH 

H,i:OH 

j 

HWH 

j 

HCOH 

1 

HgCOH, 


and we observe that the three formulae agree indeed in the lower 
four-carbon chain. This particular beliaviour led Fischer to the 
expression that the enzyme-action on given substances neeck a 
corresponding feature as “ lock and key.” There are indications 
that in the synthesis by enzymes, of wliich examples have been 
realized in fats, sugars, glucosides and albuminoids, an analogous 
behaviour prevails. 

6. Mutual Transformation of AtUipodts .—^Thus far we liave 
supposed the molecule to be stable with atoms in fixed places, as 
may be the case at absolute zero; in reality, at ordinary temperatures, 
atoms probably are endowed with movement, and this may be 
supposed to take place along the fixed places just mentioned as 
centres, which movement can go so far as to iead_ to total trans¬ 
formation, the one stereo-isomer changing over info the other. 
These cases may be considered now. 

As a general rule the liquid, gaseous or dissolved antipode is in 
itsdf unstable, tending to V transformed into inactive complexes. 
Temperature may aceSerate this, and, as a rule, sufficient heat will 

E roduce the loss of optical activity, half of the original compound 
aving changed over into its optical antipode. This transformation 
has been often used for prqiaring the latter, as was first done by 
Le Bel witli the optically active amyl alcohol, H 0 {CH,) (CHjOH), 
rendering it inactive by sufficient heating, and separating from tlio 
obtained complex tiie stereo-isomer. Walden found that in some 
cases analogous transformations take pl^e at ordinwy temperature, 
as for instance with <f-phenylbromacetic acid, which within three 
years totally lost its considerable rotative power; tWs transformation 
has been termed " autoracomization." It explains toat till now 
the most simple compounds with asymmetric carbon have not yet 
been obtainca in antmodes; active OHClBrF might be obtained by 
treating chlorobromonuoracetic acid with potash, but autoracemiza- 
tion, which especially shows itself when halogens are linked to the 
asymmetric carbon, might, without special precautions, load to 
an inactive mixture of antipodes. 

When two asymmetric carbons are present, four steroo-isomers 
are possible, which may be represented by :— 

(i) A -f B, (2) - (A -j- B), (3) A - B, (4) - (A - B), 

(I) and (z), as weU as (3) and (4), being mitipodes. The stable foim 
will be in this case tho inactive mixture, ccnrespondisg in the 
solid state either to (l), (*) or (3), (4). In the last case, suppose 
the primitive compound is (1), riie ftrit step towards stabihty may 
be the production of (3), so that practically 
one stereo-isomer changes over into another 
of a different type. Such has, for instance, 
been proved by Bechmann for /-menthol, 

H-e-C,H, 


:/\h, 
CO 


H, 


H,e 


which on heating produces a form rotating 
in opposite sense, though not the aptipode. 
Probably H and CH|inwe iowetaWtametric 
carbon have changed Jfiaees. A further 
treatment at high tettlperar- 


ugh 

ably produce the inactive''inixttire of 
mentnol and its ahtipbdei 
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7. DoiAly-Linked Carbon Xtoms.—When caitMU atoms are doubly 
linked, as in derivatiTek of ethylene, 1V:CH„ the two tetrahediu 
re^esenting the four ^uups around eaSi carbon may be supposed 
to have two summits combined, as was supposed with one in simple 
linkii^. Fig. 5 represents this supposition, from which follows that 
the BIX atoiiis,in question are Atuated ta a plaM and may be 
represented by a plane figure 

H,-CR, 


Ns 




The chief consequmce is tlmt as soon as the two atoms or 
groups attached to each carbon are difiierent, two stereodsumcrs 
may be looked for ;— 

Ri-C-R, E,-CR, 

i II 

R.CK, E,CR,. 

Such has been found to be the case, fumaric and m^eic acids, 

H-C-CO,H H-C-COjH 

i II 

ho/:-6-h h-c-co,h, 

forming the oldest and one of the most simple examples; the simplest 
is s-chloTpropylenc (H,C)HC;CC 1 H. 

The nature of this stereo-isomerism is quite different from that 
in antipodes. There is no enantioraoiphism in the supposed con¬ 
figurations, and so no rotatory power. Sec., in the corresponding 
compounds, which, on the other hand, show differences far deeper 
than antipodes do, having different melting points, solubility, heat 
of formation, chemical properties, &c., behaving in these as ordinary 
isomers. Those isomers, having some relation to those in cyclic 
compounds, may be also denoted as «s-(maleic) and Jfa*«s-(fumaric) 
forma, a close analogy existing indeed in Ihose ring systems of which 
the stanplest type is 



this has been realized in the I, 3-tetramethyiene dicarboxylic acids, 
which exist in a trans- and cis-form:— 

co.J\l>^ co.hK»/Ico,h 

When two double carbon linkings are present, as in 
the four hydrogen atoms form the summits of a tetrahedron accord¬ 
ing to the development in fig. 4; and oonsei^uently the introduction of 
different groups may bring enantiomorphism and optical antipodes. 
This has been realized in the compound i-methyl-cycia-hexyUaene-4- 
acetic acid (immula I.), first prepared by W. ti. Perkin and W. J. 
Fops in 1908, and resolved into its components by fraotioDal crystal¬ 
lization of its brucine salt by Perkin, P^ and Wallach. The 
substance resolved by W. Marckwald and R. Meth in 1906, which 
was regarded as this acid, was really the isomeric i-methyl-nz- 
i9>(;ic-hexene-4-BCctic acid (formula II.), which contains asymmetne 
carbon atoms (see Journ, Chem. Soc., 1909, 95, p. 1791; cf. ibid., 
9 !, P- 486). 

H.CyCH.CH 

I. II. 

8. Kumtricol Value of Optical Botafion, —To express the value 
of optical Tdtation either specific or molecnlar rotation may be chosen, 
the first Ming the deviation cabsed by a layer of i decimetre in length 
when the substance in question » supposed to be present with speuftc 
gravity I, the latter is this value multiplied by one-hundredth of 
the molecular weight Specific rotation is indicated by [a]o, where 
tte suffix indicates the wave-length of the light in question, D being 
that of the sodium Une, and '< the temperature; [MTl, is tiie eotre- 
sponding value of molecular rotation. Both values vary witii the 
solvent med, and probably are most adapted to solve problems 
touching relations of rotatory power and configuration, when they 
ap]^ to extreme dilution in the same liquid. 

OM of ihe moat general rules, relating to rotatory power, is that 
for ateetrolytes, i,*. salts In aqueous solutioh, \dz. thellmitiBg reta- 
tMiintMoteaMUtieB only depmds OB the active radicle. Oudemans 
found that for suohiKtive mms aS quinine in ith salts with hydro¬ 


chloric, nitric, chloric, acetic, formic, sulpbuHc, oxalic, phosphoric, 
perchloric acids the specific rotation (calculated for the bast) only 
varies from -zyi* to -288*; H. H. Landolt found toe same thing for 
active acids, tbs mono litMum, sodium, potassium and ammeauum 
tartrates varying only between zyy" and aS's* (calculated tor toe 
acid). A corresponding rule may be expected where both base 
and acid have rotatory power; the molecular rotation will be toe 
sum of those for base and acid in salts with inactive radiclea Each 
of these rules finds sufficient explanation in Arrhoiius's \dew of 
Mectrolytlc dissociation, which admits that diluted electrolytes 
are split up in their ions, and so toe salts of quinine (Q) owe toeir 

rotatory power to toe ion QH, those of acid tartrates to toe ion 

C4H1O1, and quinine-tartrate to both. 

With non-electrolytes rdations are less evident. One general obser¬ 
vation is that non-saturation, especially cyclic structme, augments 
rotatory power. The saturatal compound^ hydrocarbons, alcohols, 
ethers, amines and acids rarely show specific rotations higher than 
xo”, and some of them, as mannUe, CliOHiOHOHj^CHjOH, 
for instance, sliow such small values that only a more thorough 
investigation, due to toe theoretical probability of rotatory powers in 
asymmetric natural products, has detected the optical activity, 
unsaturated com}»unds generally show larger rotative powers; 
amyl alcohol with —5° produces an aldehyde with iy°; succinic 
(diamyl) other with 9“ produces fumaric ether with 15°, &c. Cyclic 
configuration especially leads to the highest values known: the 
lactic acid with 3“ leads to a lactone wito — 

HjCCH-COO 

ioC-Hl-CH,; 

raannosaccharic acid, HO/1(OHOH)4C02H, to a dilactone Ttrith 
two rings, formed by toe loss of two molecules of water) wito 202°, 
whereas the original add only shows a small rotation. 

A second conception, which connects rotation with configuration 
in non-electrolytes, is due to Alexander Crum Brown and P. A. 
Gnye. It starts from the simple assumption that, as rotatory power 
is due to the difference of the four groups around the asymmetric 
carbon, so its amount may correspond to toe amount in this. So, 
generally speaking, take some property, denoted by K^, ... K4 
respectively, a function :— 

(K. - ig(K, - K,)(K, - Ki{K^ - K,)(K, - K4)(K, - K4) 
would ciroress what is wanted. It becomes zero when two groups 
are equal; it changes its sign, retaining its value, when Kj is inter¬ 
changed with Kj, Sc. The chief difficulty in application is to 
point out that property which is here dominating. It has been 
supposed to be weight, and then the above expression divided by 
(Kj -f Ko K, -I- K,)* might be proportional to specific rotation. 
This explains, lor instance, that in the homologous series of glyceric 
HO, /CHjOH 

ethers the heaviest group, -CO^, first 

augments toe spei^c rotation, which then passes through aminimum 
(toe theoretical limit being zero):— 

Ether of methyl, ethyl, propyl, butyl, hexyl, octyl, 

[o]d ” — 4-8‘', - 9'2°. — iz'q", — jyz". — 11-3°, — io-°2. 

But the serious objection is met that groups of equal weight and 
different structure oiten allow considerable rotatory power as in 
metlwl Bcetylamygdalate, wito —146°, though in toe formula 
C,H,HO(OC|1^)(CO^CH^ toe third and fourth groups are of equal 
weight. It is in this way esiiecially that other properties might 
be tested, such as volume or density, and perhaps qualities related 
to light, such as refractive power and toe dielectric constant. 
Attempts to connect toe rotatory power of a compound with 
more asymmetric carbons to the action of each of these separately, 
by toe so-called optical superposition have not been very suc¬ 
cessful. In toe four stereo-isomeric acids CX)|H(OHOH),CH,OH of 
toe following configurations 


CO^ 

I 

HOOH 

HcJlH 

hcmIh 

I-arabonic 

add, 


COJS 

FuioH 

hIjoh 

hJoh 

H,^OH 

ij,nbonic 

add. 


CO^ 

HOliH 

HOiilH 

HOOH 

d-lyxonic 

add. 


CO^I 

HOOH 

hI>oh 

HOOK 

H^OH 

d-xylonic 


We might suppose tiie upper atymmetric carbon to prodnoe a 
rotation + A or — A, the other 1 B and j; C. The rotatiou toen 
were A —B—C, A + B-(-C, —A — B+C end — A -(- B — C or 
zero in total. This supposition is in so far related tothiat of Crum 
Brown and Guye that it admit* that toe smallest conceivable 
change, t'4. stereo-isomeric chaqge, in one 0oup does not infiuence 
to* rotation caused by toe asymmetric canwn attached to lit tt 
has sot Men tested In this case, but sufastanee* as propy|..<Md 
isopropyl-glycerate only differ in specific rotation from 
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—. 1 X^ 8 *, ud might pTov« ideation,} in the same wlvent; the sharpest 
test itoht be sifbtded by Propylisopropyla^etib acid, 

9, Steric Hindrowcs.—The difference in the relative positions of 
atoms not only explains the different behaviour of opUcM antipodes, 
at lias been indicated, but also gives some indication where no optical 
activity is concerned. 

In the stereo-isomerism ot ethylene compounds, taking maleic 
and fumaiic acid as examples, space relations‘chiefly indicate that 
in one of the two the carboxyl ^ups COoH are nearer. Such 
seems indeed to characterize i^eic acid. It easily gives an an- 
HC-CO , 

hydride of the cyclic formula | \o and, inversely, when cyclic 
HC- do 

compounds such as benzene are broken down by oxidizing agents, 
it is maleic and not fumaric acid that appears. On the other hand 
the presence of the two negative carboxyls makes maleic acid the 
stronijer acid bnt less stable, with a pmnonneed tendency to change 
over into fumaiic acid; this goes hand in hand, according to a 
general role, with smaller heat of formation, lower melting point 
and increased solubility. 

In the cyclic compounds analogous phenomena occur. The for¬ 
mation Of uctones, ).e. cyclic anhydrides derived from oxy-acids by 
interaction of hydroxyl and carboxyl, presents one of them. In the 
oxy-acids of the fatty series a particular feature is that from the 
isomers, denoted as a, 0 and 7, &c. HOX.'CHOH(CHo)„CH„ 
H0 bC'CH,-CHOH-(CH,,)„.,CH,.HO„C-CH,),’OHOH(CH i)„.jCH,.&c., 
the 7-compounds most easily form a lactone, though in the a-series 
carboxyl and hydroxyl run nearer. 
The tetrahedral .irrangciuenl, how¬ 
ever, as shown in fig. 6, explains that 
A, one of the groups attached to the 
carbon atom C,, is fairly near C,, one 
of the groups attached to the carbon 
atom C4 (the angle A being 35“); A 
would correspond to the hydroxyl 
forming part of carboxyl around C,; 
Cj to the hydroxyl linked with the 
carbon atom in the 7-poaition. 

A third consideration on analogous 
ground is that of " steric hindrance.” 
It was introduced by Victor Meyer’s 
discove:^ that dcrivrtives of ben¬ 
zoic acid, having two substituents 
(X and Y) in the immecUate neighbourhood of carboxyl 



are unable to form clbers in the ordinary way, by treating with 
methyl alcohol and hydrochloric acid, whereas the isomers having 
only one of the substituents Yin 4 (X in 6) readily do; }t was suggested 
that the presence of X and Y near COjH prevented the access to the 
latter. 'Ibis argument has not been completely established, but a 
large amount of craantitative corroboration has been brought to¬ 
gether by M. A. Mensohutldn, who has found that in alcohols the 
more the hydroxyl group is surrounded by substituents (lor instance 
CH|) the slower esteriflwtion (with acetic anhydnde in acetone at 
100°) talce.s place, the ratio of rates being 


Methyl alcohol H,C'OH . . . 100 

Eth« alcohol HjC CHa OH . . 48 

Dimethyl carbinol (H,lXCH OU . . 14 

Trimethyl carbinol (H,C)jC'OH . . o-8 


Sieteo-isomerism in Other Elements. 

Phenomena analogous to those observed in carbon compounds 
might also exist in ^ivatives of other quadrivalent elements; and 
only the relative stability of carbon-compounds makes every form of 
isomer, which often is tnristable, more easily obtainable in Organw, 
chemistry. Nevertheless it has been possible to obtain slcreo- 
isomm'with different elements, but, as expected from the above, 
especially ip derivatives containing carbon. Some of them have 
the chaiB!6fer of optical antipodes and arc more easily' considered 
from a theoretical point of view; others hpvc not. 

I. OpHedlly Active Stweo-isomers .—^Most closely rdated to the 
phenomena with carbon are those with etdphur, selenium, tin and 
silicon, when these elements behave aS quadrivalent. S. Smiles 
{Jonm^Chem. 5ee.,- 1900, 77, pp..io7a, 1x74; 1905,87, p. 490) iqelit 
«q> such derivatives of metlrylethyl-uetiae as 

' ' ' 

obtained < by conderrsinff ipethylethyl sulphide wifh .e-bromaceto- 
plMnoD«,.,hy .means .0! the salt with d-brotnocarnphesulidumic 
•eid,into opticalentippdes. ,..1 



. W.. J. Pope and Neyille (Joum. Chess. Soc., *90*. *8. p. 108) 
Buccef^d in the same, way with a selenit^m compqiind 

H,G/ ''-Br ’ . 

W. J. Pope and S. J. Peaol^ (i/ourn. Chem. Soc., 1900. 76, pp. 4^ 
116) with a compound of tin (tin mcthyletiiylpropyl iodide) 

CjHj. /CjHj 

Hii:^‘”\l ; 

JCipping IJourn. Chem. Soc., 1904, 20, p. 15; 1907, 23, p. 9) with 
one of silicon (benzylethylpropjd sfUcol) 


C4H. 

These facts may be explained in the same way as with carbon, by 
admitting tettahedral grouping. A special feature, however, 
wanting with carbon, is tliat compounds with' one atom only of the 
element in question have been obtained as antipodes, A second 
observation Of some interest is that the compounds in question 
are electrolytes and that, as in solutions, where they arc split up 
into ions, activity must be due to the last, the ionic cpmplex, for 



instance, XjR^IiiB, must cause optical rotation. 

Optical antip^es have also been obtained with quinquevalent 
nitrogen in compounds of the tsrpe; R,R.4kjR4NR,. Le Bel 
observed these in meUiylethylpropyl-isobutyiununonium chloride; 
since then Pope luid Peachey and Wedekuid studied the some 
question more thoroughly, and as a general result it is now stated 
that ammonium compounds with four different radicals behave as 
asymmetric carbon compounds. The explanation may be that the 
four radicals arrange themselves in the two possible tetrahedral 
configurations, and that the fifth element or group, e.g. tihlorine or 
hydroxyl, more loosely linked, finds its fittest place, as shown in 
figs. 7 and 8. 




2. Stereo-isomers without Optical Activity ,—The chief cases here 
belong to the derivatives of nitrogen with double linking and the 
metallic compounds which have been chiefly studied by Wemet. 

The nitrogen compounds showing stereo-isomerism belong to two 
classes, according to the structural formulae, containing C:N or 
N:N; in their general behaviour thay seem related to the ethylene 
derivatives. 

The first group was detected by Victor Meyer and Goldschmidt in 
C^GiNOH 
benzildioxime: I 

CA-CjNOH. 

Later irrveetigBtlons, e^eolallybyHantzsch, showed that a grouping 

RiGRi, X‘C‘Rs 

x.| '■ ix 


gives rise to stereo-isomarism, the supposed difference ;being that 
X is either more close to Rj or to Rj. Tliis peculiarity is observed 
in the aldoximes and ketoximef, derived from aldehydes and ketonqs 
on trealanent with hydroxylandne, and fhc two simplest exan^es 
are ethyl-aldoxime HjC’CHiNOH, apd phenyl-bmzyl-kefoxime, 
(C,H5)(C„H4CHJC;N011. Asi the behaviour of these stereo-isoniers 
much resembles that of ethylene-compounds, they are often indi¬ 
cated as cis- and trans-fognm, 

The.second stereo-isomerism in nit^eD-con^pounds was detected 
by Scbiaube in potassium beiuenediazotate, apd may .perhaps be 
reproduced by Uw following symbols,;—- , 

■■ ' CsHj-N . C,M,N 
KON “ NOK. 


The last group of stereo-liomeK.'In wtdeh itistgUt is most difficult 
yet, is that of 'weruer's nomplex metallits compounds, obaeirved with 
cob^L . piatiaum land 'clvKimium, i .Mo enantioctorphous character 
thn)iws.U^t:l|sre„ and &ete is,nq tmation to ethylene dMiyatwea. 

Wi^ cobalt the factis that hexammonk cobalt salts, .s^'. 
Co(NHi),C!,, when NftO, is.mpetitut^ by SlOe iiomwism.appears 
as toon as, fie number.of eubrtitopnts rs l!W0iiJ6rgenaen,'ft ffavOrsalts 
Cn(Ntd,)4(N0^l,attdGi1pi!i> ispnterk orooeo-salts offer wamplM. 
Weroer puts iprwwd that a^upiaK <»' ,(b!M()s At .ms sammitSiOt a 
rcffulm octahedrxrn around Co rnay. m^lam.tMSti ,1, 
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Blatinuin compounds such as (H,N), PtCL, have been obtained in 
tuio torms, Werner admitting here the following plane configura¬ 
tions ^ 

^Pt<^ /i 


Cl^ NH, 


and 

nji, .-.x^ H,N/ Na 

Chronuum shows a behaviour analogous to that ci cobalt, and 
analogous space-formulae may be used here. But, in a general way, 
at present it is extremely difficult to decide upon their value. 

Bibliogkaphy, —The standard authority is C. A. Bischoif and 
P. Walden, Hanibuch der Stereochemie (1894), with the two supple¬ 
mentary volumes (by Bischofi) entitled Materialien der Stereochemie 
(1904), containing abstracts of papers up to 190J. A. W. Stewart, 
SK^eoehemistry (1908I, is a comprehensive survey. The views of 
A. Hantssch and A. Werner arc developed in Hantsch, Grundriss 
der Stereochemie (1904], and Werner, Lekrbuch der Stereochemie (1904). 
Other works are : H. tandolt, Optische DrehitngsvermSgeri (and ed., 
189B); Eng. trans., Optical Activity and Chemical Composition (1900); 

]. H. van’t Hoff, with a preface by J. WisUcenus, Die Lagerung der 
Atome in Raume (3rd ed., 1908), Eng. trans. (with an appendix by 
Werner dealing with stereo-isomerism among other elements), by 
A. Eiloart, entitled The Arrangement of Atoms in Space (1^8); 

J. B. Cohen, Organic Chemistry (1907), pp. sfi-iyi. Pamphlets, &o., 
dealing with special subjects, are W. van Ryn, Die Stereochemie des 
Stichstoffs (1897); E. Wedekind and Frdhlich, Zur Stereochemie des 
fUnfwertxgen Stichstoffs (1907); Jones, " The Stereochemistry of 
Nitrogen.” Brit. Assoc. Sep. (1903): M. E. Scholti, "Die optisch- 
aktiven Verbindungen des Schwefels, Selens, Zinns, SilUiums und 
Stickstoffs," Ahrens' Sammlung (1898, 1907); A. Ladenbtirg, " tJber 
Racemie,” Sammlung {1903); Meyerhoffer, Gleichgewichte der 

Stereomeren (1907); lectures delivered by Walden and Werner in the 
German Chemical Society {Bcr., 190.3, 38, p. 345; 1907, 40, p. 15). 
For the stereo-isomerism exhibited by ammino compounds see 
Cobalt and Platinum ; also Werner, xfnn., 1910. 37,3, p. i. Recent 
progress is reported in The Annual Reports of the Chemical Society 
(annual since 1904). (J. H. van’t H.) 

ITESBOSCOPE (Gr. areptoo, solid, o-Koretr, to see).* The funda¬ 
mental property of stereoscopic vision, or simultaneous vision 
with both eyes, is the direct perception of the relative distances 
of near objects. Of course, ideas of the different distances of 
objects also occur in vision with a single eye, but 
these are the result of other experiences and 
considerations. These representations are also 
not always unequivocal (see fig. 1). For 
instance they may arise from the former know¬ 
ledge of the shape and size of a distant object, 
from the partial covering of one object by 
*• another; and they very often occur where 
stereoscopic observation fails; this latter is involuntary, i.e. the 
observer is unconscious of it. We will now investigate the 
conditions necessary for the perception of depth. 

If the head is held still only one portion of space can be 
observed stereoscopically. The single eye, when moved, sur¬ 
veys, including indirect vision, a field which measures 180° 
in a horizontal direction, and 135“ in a vertical direction. The 
two fields overlap and a smaller conical space is formed, with 
the nose as vertex (B V S. in fig. a), in which both eyes can 
see simultaneously; and outside this space stereoscopic vision is 
impossible. The shape and size of this space are very differ¬ 
ent in men and animals. According to Aimin Tscherm^ the 
horizontal extent of the space surveyed with both eyes is only 
34° in a rabbit as compared with 90° in man, 15° in_a fowl and 
about s° in « c**tp (measured in water), "^re is a furthw 
difference between the eyes of men and animals. The optic 
axis of the eye is the line joining the centres of the curves, 
but the direction in which the eye can see most clearly does 
not alwfcys coincide with this, being determined by the spot 
on the ritina which is mo.st susceptible to light, the so-called 
yellow spot (Fowa, F in fig. 2). In man this spot is still near 
the axis, although not always exactly on it. It is hot perfectly 
known how it is situated in animals, but in many the axes of 
the eyes diverOT (especially strongly in geese), and the por¬ 
tions Of the retm utilized in stereoscopic Vision lie far di^t 
from the axis, as in many animals the eyes'are only sli^tly 
movable. 

1 The subject of Btereoscony has been extensively developed by 
the aiittor « tf# artfcle, who, curiously enough, MVing tost the 
right M one ew through an accident, could no snore enjoy the beauties 
oZiitsMoecopic sight—-Ea. 


Every time that the eyes are directed on one spot (P in 
fig. a) this point is seen simply, together with a number of 
other points which together form the so-called “ horopttr.” 
According to Joh. Mailer, Helmholtz, Bering, Vdlkmatm and 
others, these are' those points of the object-space (r.g. Q andlR 
in fig. 2), whose images fall on identM or ccOTesponding spots 
on the retina, by which are meant those points on the rttink 
whose nerve fUaments are united and ndiich 'are equidistant in the 
same direction from the centre of the yellow spot (see Evfc'; 
Vision). The horopter varies according to the position of the 
fixed spot in the object-space; for examjffe, it is the ground 





Fig. 2. 

itself for a man standing erect and looking straight ahead. All 
object-points situated outside the horopter fall on points of the 
retina which are not identical, but the two images are only 
seen as real double images in exceptional cases. As a rule the 
effect is that these points are also se«isi^ly.but at Otbel^dis¬ 
tances than that of the fixed point P. The differences of the 
images arise in the moving of the image-points ‘in the direction 
of the connecting Ifae of the two eyes. For this reason the eyes 
cannot recognize the space between parallel shining tdegtaph 
wires if the connecting line of the two eyes be paralld m lie 
■wires, whilst the perception of the depth occurs inVOhintarily 
if the connecting line of the eyes is more or less perpendicular 
to the wires. These differences of images -which' have been men¬ 
tioned are therefore necessary and are sufficient for the pero^tjon 
of depth. The explanation that the perception of d^tih teas 
due to a difference between the two retiirid images was feat 
given by Gh. 'Wheatstone in 18^3; bttt it was contradicts by 
E. ^fleke (r84i). Sir David Brewster (1843) ahd ofhiirs.'Who 
stated that' when observii^ an Object the angle Of can'yd?J(ance 
of the axes of the eyes continually dhiiiged, and thrdiigh this 
and also by the exertion of the musdes and the accoinitindittion 
of the eye there was a simuTtaneous touching object, 
wU^ gaVe rise to the'perception Of its tIus utter 

theory,'howe-ver, was eontradiotS by H.'W; Dbvfe, who sikit^d 
tljat’«'stereoscopic viewing ttei dso pceisible Vrith moniSrary 
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illumination of the object; and still less does it agree with the 
fact, to which Wheatstone first called attention, that facsimiles 
abo have a stereoscopic influence, in spite of the fact that the 
iinag^ retain their position on the retina unchanged. Numerous 
experiments show the same result, and it follows that even a 
change of the angle of convergence is not always observed as a 
change of depth. 

There are two kinds of stereoscopic vision, direct and in¬ 
direct, according to whether the point seen indirectly, e.g. 
H in fig. 3, is compared with the fixed point P, or with another 
point seen indirectly, e.g. J in fig. 3. In both kinds of stereo¬ 
scopic vision the exactness of the observation of the depth is 
greater as the point J approaches H, and the point H approaches 
P. As a matter of fact a man’s eyes are naturaUy never 
perfectly still. They move in their sockets, and the point P, 
where the axes intersect, is continually changing. Direct 
stereoscopic vision arises from indirect stereoscopic vision and 
vice versa, and the accuracy of the discernment of the depth 
increases and decreases. As in this the eye does not revolve 
round its lens but round the centre of the sphere situated 10 mm. 


J 



behind it, the entrance-pupil of the eye moves slightly to and 
fro and up and down, and many experiments have been made 
to produce a perception of depth for a single eye from the 
relative movements of the im^es consequent on this motion. 
As these movements of the unages only < ."Our in indirect 
vision, it can be understood they are njt sera by most people. 
This, however, cannot be regarded as an actual perception of 
depth, because these viewings necessitate a consideration for each 
indi^ual interpretation, which is quite foreign to stereoscopic 
vision.. 

Indirect stereoscopic vision is of great importance. It makes 
it possible to recognize any sudden danger or obstacle outside 
the direction in which one is looking. Even with the stereo¬ 
telemeter (see below) the position of ibe range through which, for 
example, a bird dies could not alwa^ be accurately given if 
one were solely dmendent upon direct stereoscopic vision. 
If the attention and eyes are directed upon a certain object, 
as, for instance, in manual labour and in measuring the image- 
space wdth the so-called “ travelling mark ” on the stereo- 
comparator, then direct stereoscopic vision only is concemed. 

Stereoscopic vision is in many ways similar to the monocular 


obsenmtion of a preparation under the microscope, and yet 
there is a great difference. In an unchanged focused micro¬ 
scope it cannot be distinguished which of the indistinct 
objects are above and which are below the plane focused for. 
In stereoscopic vision, however, this can be» seen directly. 
How does this hqipen? Why does the point H in fig. 3 
appear behind and the point V in front of the point P when 
both eyes are fixed on the point P ? 

As is shown in fig. 3 the image-points on both sides lie farther 
apart for H or nearer together for V tl»an the image-points for P, 
and for all the points on the horopter (Q, R, S, T &c.), whcther»the 
points U and V are situated inside or outside the lioroptcr. ha 
other words, if the point H be formed in the object-space by the 
roovin;; of the related points Q (or K) towards H, then a movement 
of the image-point takes place in the right eye (or the leitj, in both 
eyes in the direction of the nose, so long as the point H is outside 
the horopter. Ou the contrary an external movement of the image- 
point, i.e. towards the temples, takes place when the points S and T 
are substituted by the point V situated inside the horopter. This 
differentiation of the retinal images of the points H and V respectively 
inside and outside the horopter must suffice, and the question as 
to how the idea of space is conveyed to the brain is a pbysiologica] 
and psychological subject. 

If the images of the line PH in both eyes (or of the line PV) are 
very different in length, the double images of the point H (or V) 
are seen without great attention. But the stereoscopic effects 
are in these cases alw^s the same as before. There is, however, 
an exception in which the observer sees only two images and in 
which stereoscopic observation is completely excluded. This 
exception is important, because it occurs in the space in ^e 
immediate proximity of P. If for example the second point 
(H' in fig. 3) is situated behind or in front of the point P, so that it 
falls between the two c^tic axes, or on one of them, then only double 
images can be seen, either of P or of H', according to whether the 
optic axis cuts at P or H', or double images of both points if tlie 
optic axes intersect at any other point of the line PH', but the 
representation of the difference of depth of the two points P and H' 
is never obtained. 

This fact can be easily realized if a stick, e.g. a lead pencil, bo 
held before the eyes of an observer with good stereoscopic sight 
so that its lengthwise axis falls exactly on a point between the eyes 
or in the middle of one of the two eyes. The double images can be 
seen still more clearly if two small balls on thin threads are suspended 
behind one another so that their connecting line retains the position 
mentioned above. In this experiment it can be seen directly how 
inconvenient these double images are to the observer. He involunt¬ 
arily tries to evade them by moving the head. The reason for this 
is that, when P (or H') is fixed, the images of H' (or P) are always 
s«yarated from one another by the centre of the yellow spot. The 
distances of the two images from the yellow spot have consequently 
opposite signs, whilst for all other objects {e.g. H) which lie outside 
the two axes the distances have the same signs. The difference 
of the sign is, however, not alone decisive, for 2 the connecting line 
PH' is moved a little higher or lower out of the plane FPF the signs 
remain different, but the stereoscopic effect is immediately regained. 
Therefore in all cases in which the connecting line PH' is seen with 
one eye as a point and with the other as a line, or with both eyes 
as a line, but from two diametrically opposite sides, tiicte is no 
stereoscdpic effect, but double images are seen; and that for stereo¬ 
scopic observation it is essential to see the connecting line PH' 
with both eyes sintuUaneously from owe and the same side, from above 
or below, from the left or the right. This condition is provided 
for in the stereotelemeter by the arrangement of a zigzag measuring 
scale, so that the connecting-line of the marks slightly ascends. 
Care must be taken when using tills instrument (as also when 
using any stereoscopic measuring inatniment) that the index bangs 
close to or above the object to be measured, so that the latter is 
only touched and in no way covered by the mark. 

The power of perception of depth in man is most accurate. 
This hw been ascertained by the approximately equal keenness 
of vision of all normal-sighted peo^e and by the interpupillary 
distance. The angle which serves as a measure for the keen¬ 
ness of vision is that under which appmr two neighbouring 
points of the object-space which ore still seen by the single eye 
os a double point; according to the older experiments of Helm¬ 
holtz, this angle is about i'. When measured on the retina 
the keenness of vision is determined hy the diameter of the nerve 
filaments situated in straight rows close to one another in the 
fovea (fig. 4). The diameter of these filaments amounts to 
roughly coos or ® angular measure 1'. More recent 
experiments ior keenness 0! vision and power of peremtion of 
depth have given considerably higher values (Wulfing, 

Heine and others); thus Fulfrich m 1899, wh^ first introdweing 
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stereoscopic instruments for measuring distance, proved that 
as a rule persons with normal eyes have a power of perception 
of depth of lo' and still less in unrestricted vision. This is 
explained as follows (Hering, Heine):— 
li is uniiaporl'.nt for perception where the filament mentioned 
above is iUumfnated. Xn order to see two objects lying close to 
one another it is not essential that the two imago^oints should be 
separated from one another by tlte distance of tho two nerve fila¬ 
ments of the eyes. This hapjrens whenever the line separating two 
objects passes through the two points (see fig, 4). It is natural 
that the perception of depth has no fixed limits, for the position 
of the images shown in fig. 4 changes with the movement of the 
eyeball, and tho closer the two points are to one another, the more 



Fio. 4. 

rarely it occurs. If the angle of convergence of tho optic axes = 
the (average) distance between the eyes 15 = f>5 mm., I =■ J' 
relatively = i: 7000 (the perception of depth easily attained by 
normal sight) and E =■ the normal distance of the point P from il 
in fig. a, then from E = B/A. the change of depth <iE gives 
(fE =. B. </A» ~ E. «/A “ . */B- 

If tho angle A has the value > then all perception of depth cea^. 
At this distance objects are only still distinguisliable irom those lying 
bfihind them.whlch together form a surface but cannot always be seen 
as a surface, because our representations of the depths of distant 
objects are not exclusively controlled by stereoscopic :^ht. This dis¬ 
tance is called the radius of the stereoscopic field, and is calculated by 
the formula R = V/S, whence R >«. 450 metres. From the above 
formulae it can be directfy seen that tjie variation (iE increaws 
with E", and the proportional variation dE/E increases with E. 
The numerical values can be easily calculated When either A or 
E is given thus : 

<fE/E S/A or dE/E - E/R. 

The limits of stereoscopic vision defined above can be extended 
and under the name of “stereoscope” every bmoculat in¬ 
strument is included which serves this end. Those instruments 
should first be mentioned which have restored the more or 
less lost power of stereoscopic vision. It is necessary for those 
with normal sight to wear spectacles when the eyes cease to 
accommodate themselves to objects near at hand. Spectadra 
which only cover the lower half of the eye and leave the upper 
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' free to look out into space are the best. For those who 
e been operated on for cataract, and fer excessively short- 
rted persons, the “ telescope-spectacles ” devised by M. v. 
ir (d Zeiss, Jena) are a gfte.t assistance. There are two 


methods of extending the limits of stereoscopic vision of 
increasing the accuracy of' the perception of depth: (i) by 
augmenting the keenness of sig^t by ^e aid of a telescope or 
microscope, and (3) by increasing the mterpupillary distance 
by several reflections dter the plan shown by HetoholU m ras 
mirror stereoscope (1857) (see fig. 5). _ When binocular tele¬ 
scopes and microscopes are used, erect images we formed when 
tho two instruments are contiguous. If this is not the case, 
the order gf depth is reversed and the Mme false or pseudo¬ 
images are formed as when the pictures in a stereoscopic view 
are interchanged or a correctly combined stereoscopic picture 
is observed m a so-called pseudo-stereoscope. If, however, 
in this case the axes of both instruments intersect in front of 
the eyes, then reversed pictures are obtained, but the correct 
order of depth is recovered. 

Telescope magnification (wi times) and base magnification (a 
times) bring the radius R of the stereoscopic field to m or « tunea 
respectively the value, above given, and If both are simultaneops^ 
active to mn times, Tho errors for a certain distance E are accoref- 
ingly reduced to i/mn. Of course these expedients do not increase 
the capability of the observer, but the values of the convergence 
. ngie A and 5 in the object-space are diflerent. It is thcrolora 
quite natural that the three-dimensional images, which appear m 
binoculur vision-space of tho observer, vaiy with reference to 
their dimensions and the distance of the separate parts eswh 
other. In this respect the action of the base maguincation is lunda- 
mcntally different from that of the tcaescope maKniffcation.^ Both 
bring the objects m or h times reapoctivefy nwrer to the observer, 
but in the first case the areal dimensions are diminished In the same 
proportion as the distances are lessened, wliilst m the other case tl © 
real dimensimis remain unchanged. In the case the three- 
dimensional imaf^e is a model proportiotiately diiiunished un all its 
(limensiorAS and brought nearer to the observers in the o^aer case 
the objects appear pushed together to the front like the wmgs of a 
theatre. The remark mnde in Helmholtr/s P/tysw/ogtcai Opijrs 
that when «the three-dimensional ixn^e would lc»k like tho 
obiect seen without any instrument at a distance of i/n i$ consp- 
qu^iiy not correct. V^liat is remarkable is that tins observation, 
to which as a so-called ** Helmholtz rule great import^ce was tor 
a long whUe attached, and to a certain extent still w. does no;- 
correctly expresa the vieivs of’ Helmholtz, which he states very 
clearly m his earlier essay on the telo-stereoscopc, and which agree 
with the explanation here givem 

Spectacles and binocular telescopes were the first binoculM 
instruments (see Einocuias Instruments). The latter with 
chromatic lenses had already been omstructed Tn the 17th and 
i«th centuries. The Dutch double-telescope (opera glasses), 
which were almost exclusively used up to the 'nineties of the 
19th century, were introduced in the 'thirties by Fr, Voifj.- 
lander. The binocular microscope appeared in the early ’fiftiqs;. 
The introduction of the Porto prism (four reflections wi7h 
reversion of the picture and lateral tran^osition of the rays) 1^/ 
Abbe in 1893 was of great import^e ■ II 

for the binocular telescope and micro¬ 
scope It led to the construction of the 
prism field^lasses and other telescopes 
wiiich, in comparison with the Galileo 
binocular telescopes till then fa use, not 
only had a considerably increased per- 
ceptionof depth but also a substantially 
larger field of vision. Simifarly by 
inserting the Porro inverting system 
between the eyepiece and the objective, 
the binocular microscope constructed 
by H. S. 'Greenough and S. Czapski 
was produced. Recently binocular 
glasses (after Frits^i and Zdss)tove 
come into use for slight magnifications) 
fa which, foHowing the example given ■ 
by Wenhm (1853), the interpupillarjr 
dfatance and the angle of oonwrgence 
are diminished by four reflect^s (the 
course of the rays reversed as fa fig. 

AU'df tlie Instruments mentioned above 
aTeui^exclnsivelT loir the fcbsetvatioii of tbrce-dlnteliitional Objects 
with t*o Wheatstone (x8J8) first showed tbatitiit same smtiaP 
impression could be produced by two viw/| of thy ifbjeet taken 
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firom two different points and he called the hwtmment a stweo- 
scope. iJot us imagine to fig. i> a plane E/ F,' between the two 
eyes A, and A, and the points P, H and V to the object-space, 
and on tliis plane the perspective projections of P, H and V 
produced towards A, and A^-as, for example, by photographing on 
the plates F, and Fj wito objectives Oj and Oj at A, and As,—then the 
object can be taken away and we obtain from the mojections the 
same spatial effect as wlien observing the object itself. The change 
of acccanmodation of the eye which, however, has no infiuenee on 
the power of perception of depth, is excluded, and a further 
difforenne (according to I. I. Oppel, 1834) is that in urireatricted 
vision the image-points not situated on the yellow spot undergo 
^ht di.splBcemeat to coMwjuence of the dtSonsnee of thepowtion 
of the pupil and of the centre of rotation of the eye, which is 
taken as the centre of projection. This can in no way be imitated 
to the piotnros. In order to obtain a stereoscc^ effect from such 
pictures apparatus is not always necessary. When the pictures L 
and R in tig. 6 are at a distance equal to that of distinct vipion, the. 
stereoscopic effect can be obtained by observing them when the optic 
axes of the eyes are parallel, and if the pictures are interchanged, 
when the axes intersect. The second of these methods, which were 
discovered by Wheatstone, was later widely used for the steroosogpfc 
observation of largo wall pictures. 

The 165 s model of the Wheatstone stereoscope is shown 
diagrammatioally in fig, 7. This (hflers freon the original 
model in that- the pictures L and H 
can be placed at different inclina¬ 
tions to the mirrors s, and a. and at 
different distanoes them in 

order to observe the pictmes under 
exactly the same inclination of the 
image and the same angle of con¬ 
vergence as when the picture was 
taken. Photographs with a large 
base line and converging axes were 
then often taken {in. Germany first 
by L. Moser). This mirror stereo¬ 
scope had no practied result worth 
mentioning on account of its awk¬ 
ward shape and of the difiicuUy in obtaining equal illumination 
of both pictures. It was also inconvenient that the pictures had 
to be placed separately and reversed in the apparatus. These 
difficutetos OM for the greater part avoided m the L. Pigeon 
R (Nancy, 1905) new mirror-stereoscope for 
large pictures, which can be purchased 
in book form. Fig. 8 shows dkgram- 
matically the arrangement by which one 
picture is seen direct and the other in a 
mirror (H. W. Dove, Sir David Brewster 
and W. Knlknann). The disadvantage 
attached to this, that the picture observed 
in the mirror must be revensed, can 
according to Foifcichi be obnriat^ by 
rotating the correct picture through 1580“ 
in its own plane and placing it in the position of tie picture 
L and by using a so-called Jnef-priara in the place o£ the 
mirror. 

Incorrect stereoscopic effects ensOy arise when using pictures: 
If lor jnstance the distance c^fiapjetwCifrom the centre: of projection 
is different at the time of obeerviatjon from what it wae when the 
photogra^ was taken (see fig. 9), objects appear to be either too 
much in relief or too flat even in. monocular vision, just as when 
looking first through the objective, of a telescope and then through 
the eyepiece. An excellent example-ie provided by the etaiwacopic 
observation of the moon, first performed by Warren 'de la Rue 
(1858) to show that the three-dimensional image is modified by 
the altwfng the angle of convergence and by placing the pictures 
obliquely. If the ptotures Obtained with, conw^ng axM a«e placed 
farther apart on the same plane, the stereoscopic, imagoof the moon 
has the shape, of as egg.; ithto hffwever, immediately disappears 
and changes into an approximate sphere, if the picture tw broken 
in themiddtoaad both sides bent back, li the pictures are observed, 
as by 'Warren de la Rue, in a Wheateteoe stereoscope under exactly 
the satne conditions as when^tbe pbotognphs were taken, the. im¬ 
pression of a sphere is obtaitied. 

• M.von Rohr (Die binoeulartn lnstntment 6 ,.tg^.l) drew atten¬ 
tion to the optics, of the .older stereoacopists and, in particular 
to the works of Wheatstone, and it is to be n^etted that so 
'* ^ftdi fact Is published here for the first time. 


little notice was taken of these older works during the, recent 
development of most binocular instruments. It would, however, 
be erroneous to demand that tiie above-mentioned conditions 
for the observation of three-dimensional images should always 
be considered. This is impossible, for example, in the stereo¬ 
comparator, in which the three-dimensional image is only seen 
in portions and never Ml at once. Neither does it concern 
stereoscopic measuring instruments, and it is a curious coin¬ 
cidence that the stereo-planigraph (see fig. 15) constructed.aftec 
Wheatstone’s stereoscope, and correct as to the so-called ortho- 
morphy of the three-dimensional image, was of no use as- a 
measuraig instrument. 

A lens-stereoscope invented in 1649 by Sir David Brewster 
and constructed by J. Duboscq Is very largely used. The 
causes of its success wcrc-its cenvenient fonn and the fact that a 
series of adjusted sterqoscopic pictures (landscape, machines^ 



See.) could be observed in rapid succession. The Brewtiw 
stereoscope, by making an easy observation of stereoscopic, 
pictures possible when the distance between identical pomta 
on both pictuces was considerably greater than that betwecR 
the observer’s eyes, supported to a certain extent the in- 
dinatioa ofphotographers.not.to detraot:from the pieturea. Mitiis 
lenses shown to fig. 10, on ^ u 

the focal plane of which .jp .... , . .. 

the stereoscopic image is 
fonoed, Bse kuge enough, 
and the distance between 
the image-points and k, 
is not greater than the. 
distance between the cen¬ 
tres of the two tenses- 
(avoiding the divevgeneo' 
of the axes of the. eye^ 
then ttoe .distasKS'betwMn 
the eyes is secondary and: 
the observer sees the- 
dbtaat points with the 
axes, of TOe eyas paraliek 
These apparent advsev- 
tagfs, however, are counteracted by the defect that the picture 
seen through the lenses is eccentric, Md consequently an 
incorrect impression of the picture b obtained and an alteration 
in three-dimensional iir^ occurs, 

Wheatstone showed later in his controversy with Brewster tiiat 
this riiMAva.Tit.nge in. the lens-stereoscope could be. avoided 


Fig. XI., 

adjusting the lenses and distant pototo.to the distsims-betwMi 
the observer's eyes. This same condition wan fulfilled .to the 
" double-verant'' constructed by v. Rohr and A. KBhler (i^j). 
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in. wbieh tbe lenses, tn acsoidance. with A. GaUstraod'a rule, are ] 
SQ ixrangad that the centre of TOtatioa of the eye always coincides 
■with, the nodal point of the lenses. If every one had the same inter- 
pupillary dhitance there would be nothing more perfect than this 
stoMosc^. 

If in fiR. 6* the two pictures L and H. are inteicihangeid in both 
pictures (a or 6 in fig. ii), then the image-points for H are closer 
together than those for v; thus in stcroosct^ic vision H appears 
in- -{taot of P, and V behind it. No change is made to the relief- 
by.'tstndttg the picture upside down (a and d tefig.is). Infig. tid, 
thr pastures ate in the same positione' as when the photographs 
aretafro (Fi. F,) in fig. 6). Obviously transparent pictunss can be 
easily reversed; in other cases it must be effected by mirrors (Wheat¬ 
stone, Dove and others) or by an erecting- reflection prism. The 
oilglnnluuibrokon plate (fig;ii<Q cambeseeniu tfaiepseadC^stereosocme 
shown'in. fig. IS, asul theeurrect nilief is obtained if 
it is rotated about the cannecting line of -Ore two 
pictures before placing in the stereoscope. If a 
syrtmetricaS body be observed in the pseudo-stereo- 
soope, for exanmle a pyramid, the relief is still 
reversed. But if a pnsm be dispensed -with tlie 
object appears flat, and a plane drawing appears 
in relief. 

These pseudo-stereoscopic phenomena are of the 
greatest importance for the study of the principles 
of stereoscopy, for they demonstrate tliat the per- 
A A ccjition of depth can be aided by a direct presenta- 

‘ tiun and hindered by a- sevens presentation. If 

rlG. igi, a plate of thn'dolomites,.for example, with a large 
base line, arr ang e d as in rnrand iil>, is taken,and the apparatus and 
the eyes are directed upwards, then the pseudomoniiiic image in 
space looks like the roof of a stalactite cave. On the other hand, 
when arranged as iicand i id the image appears correctlyrepresented, 
but it is a little more diificult to see the horizon in the foreground of 
the pscudomo^ihic image. Reference can only bo made here to 
the physiologically interesting phenomena of colour-tones, which 
are a result of tliu chromatism of the eye and occur in monocular 
and binocular vision (Dove and, more recently, A. Briicknet). 

A comparatively simple solution to the problem of putting pic¬ 
tures seen in a stereoscope in> motion is provided in the muto- 
scope for a single observer. The other problem—to make one 
steTMMOopic picture yiisiblc -to several people sinudtaneously— 
call; be met in -various waps, most sinplp (aaeoiding to EoU- 
nu9A. [2853]. and D'Almeida: by portraTing the two 

steseoKopic pictures in diSerent cdonors. one over the other, 
aadigiving esidi observer e|i0:taoksjQfdiiS«eiitcciloured.glass.{ar 
eatE eye, with which it is only possible toeee one picturewith 
aatdi: eye^ Anotlter methed, sumsted by X. Anderton (1891), 
in which polariratton and' a Nkxd prism must be used: to 
separate picturm, has met with little success, .and £. 
Ivas’t. novel proposal: (1903) to separalw the pietures when, bring 
1inhen».and.i^o observed,,^ a culed gthting i^ced: immeduitefy 
inirout of'the pbotographic platb:iS'iiot'practicall^ A.inethod 
derised by D’Alauaid% which depended: upon the atenAe 
visibiiliity ^ the two pictusaj dUands a meduoiisia foe each 
observer exactly ayndnoniiias with: the intennktent ilhmiina* 
rion. This prindple was eaocoafahy adopted J. liadtenrie 
Davidson and H< Boas (1900) for a direct stereoscopic ohsttve- 
tion>o£ Rdntgen indioge^hB. Immediateliy after liie discovery 
q{ the RSntgen rays in 1895 E. Mach made stercoBopic 
inyMstigations of these ratfiogciqds. 

Ute-developincnt of stereosoc^y has Sn no tray been mti- 
fomt on rite contmry, a bn^ period, duriag 'vritkh pvaeti- 
ca% tw interest was taken ut sttreosoepy or steivoscopki 
phenomena, was preceded daring, rite middle pairt of the t^th 
ceatory- by a pAkid. of unmrtal'iriteoesri The mason &r 
tUserastnirt somuchriiemafiaafioR of the defects of rite stereo- 
stiopcsiin riieinselves,siid:thetin«iai manner inwhidt riu^ ware 
put on rite macket, as, for exampie, a dwlng stereoscope con-' 
tflinmgcoirieetianeiy,.as the faetthat the htrotg' 

how to mate wse of the ptotures ston kwthe stereosetpe. This 
sMto of afiasrs was altered when! Zent/ Of jena^ u-a randcot 
vftnestigaitions of E- Abbe aiai C Palfrich^ soocetdlsd bi 
cetfltniDtu^ app^tus; which msde it: posskile to meastim 
tboiriHeexfinieiuional: inmga. 

The I storeotelemeter, constmeted after H. -dw Gtousittiets' 
idetoitfipeared in 1699. This is a double telescope wrrii the 
dmttutoe htbFeab the objectives: mcnas^ and a nintiber <ff 
rows ^ Burks placed in the [dane of the itnajge wUeb efp^vtsr a*' 


which the distances of the objects in the view can be easily read* 
In 190^ Fulfrich devised a method of stereoscopic meas^ement 
which IS specially interesting from a- physiidegical point of 'view, 
but which can only be employed for isolated objects, such as 
beacons, signals, &c. This method has the peculiarity that no 
marks are necessary for the mcasurMUcnt. The binocular tele¬ 
scope is so arraag^ thaft it alwap produces two three-dinaeii- 
sionid images of fte object which u to be ineasured close to'one 
another, whkSi as- a rule are seen 
as thou^ they were at dificrent 
distances and of drSemnt sizes. 

The loeBsurement is made by 
causing the diSerenee of relief of q 
the two images to disappear either 
by bringing.the insttumantnearar 
to the object or by readjusting 
the npparatns. The •equal' sire of 
the two tbieerdimensiow images 
can be regarded as a criterion of 
their eqoal distancesjanditisof 
further advantage to themethod 
that the images to be compared 
are. eqoali as: to dafi}uti{m< aaid'.ii^ 
colour. 

A oousequesee of them instra- 
ments, whiehare chiefly impeuiant 
lor EHGtary aurveying, wa» the 
PuBriOh Btereoaolnpara.tor'devfiw(l 
in 1901. Thesterflaso^io meaBuiing 
mo^iiiieinveirtedby KG.Fourcade 
of Ca'petown (igat) is sinfltar to this ta many points. These instra- 
.raents Inaugniatea the suoeearfui moasurament of the distances 
of distant' i^ecta and'rile usesirf itereoscopy.'were consequently 
increased. Measurement lenot made of the Directs themseh^ hot 
on pbotegrapbic plateewiiich are t^en with i^ecial instrumente—, 
field- and atandipliototheodolites—at the extremities of a base- 
Uae whicii i» alwt^aseleated ooeording to the distanoeOf the objeot 

C-^ X.=E.'^--^X:- 
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adjusted, by moving the plates perpendicular to one anoUier and by 
altering the distance ol the plates from one another, this so-called 
" traveling mark " can be placed on any p^t of the landscape, 
and then used for the measurement of soUdity of the objects, or 
the production of plans and models, just as formerly, for 
example, the measuring staff was used for geodetic observations, 
with tlie difierence that in the stcreocomparator the mark is regu¬ 
lated by the observer only and is not hmdered in its movements 
by any undulations, &c., of the land. 

Fig. 13 shows how the lateral movement of the mark juj is trans¬ 
formed in a movement towards and away from the observer in 
the three-dimensional image M. Fig. I4 shows the tlieory of 
measuring a steroophotograph. The axes are horizontal when 
the photograph is taken, and the plates are in one plane. It 
shows the method of calculating the position of the point P in 
the object-space from the co-ordinates Xj and yi of image-point 
on the left plate and the so-called parallel axis o = x, — ; 

the last is constant for all points in the vertical plane GO 
through P at right angles to MjOj. The two microscopes in 
fig. 14 really produce erect pictures, and the two plates are so 
placed in the storuocomparator as to be seen from Pimnd P,'. 

The use of the stercocomparator is unlimited for the measure¬ 
ment of relief. It is extended similarly to all objects and 
phenomena, large and smaU, distant and near, in motion or 
stationary, to those wliich retain their shape for a long 
period or which are constantly changing, or to those which 
are only visible for a short time. For a large number of experi¬ 
ments of this sort—mountain photography (Von Hfibl, «c.), 
coastal measurements, photographing a battle from a ship, 
geodesy, study of the waves (Kohbchfitter, Xaas), the trajectory 
of a shot (Neuffor, Krupp, Nccsen), the use in building railways 
or on voyages of discovery, iSce.—the atereooomparator has 
giveu proofs of ito uses and new fields are being constantly 

opened up for it. A further 
advance has been made in the 
stereophotogrammetric method by 
providing the stereocomparator 
with a Rawing apparatus (F. V. 
Thomson, E. v. Orel and Carl 
.L Zeiss), with which contours can 
be automatically drawn from 
the stereophotogrammetric photo¬ 
graphs. E. Dele's (1903) stereo- 
plamgraph (fig. 15), designed for 
the same purpose, is only used as 
The mirrors are transparent for 



Fig. 15. 


a demonstration apparatus, 
the observation of a source of fight, &C., which is moved m the 


object-space. 

The stereometer may be regarded as a modification of the stereo¬ 
comparator, and is constructed for the measurement of men and 
animals, and aVo for sculpture, and for the observation of complete 
sterec.copic photographs. The motion of the mark is eflected by 
a lateral movement 01 one of the two objectives forming the picture, 
Pultoch has recently nrovided the Greenough binocular microscope 
with a point or a drcular mark situated exactly in the centre of the 
field of view for the purpose of the direct gauging of small prepara¬ 
tions w’hich cannot be directly brought into contact with a mark. 
This contact with the pr^aration is eflected by displacing either 
the preparation or the microscope, and the separate distances are 
reaa with a vetuier. 


The earlier suggestions for making the stereoscope a measuring 
instrument were not realized, though decisive improvements 
were made. Brewster was unconsciously near the solution of 
the problem when he prepared ghosts or vistas by placing one 
transparent picture over another. More important than these 
trivial pictures are tlie superposed pictures (of conic sections, 
machines, anatomical preparations, &c.) contrived by E. Mach 
(1866), in which sections of the same solid object are successiv ’y 
photographed on one plate so that in a stereoscope one can -ce, 
as it were, through the opaque surface of the Solid into the interior. 
To A. Rollet (1861) is due the merit of constructing the first 
stereoscopic measuring scale. It was a sort of ladder, whose 
rungs gave the distances of objects. Shortly after Mach pg- 
gested using the mirror image of a wire model observed in a 
transparent mirror for the measurenient of the dimensions of a 
body placed beWnd the glass plate. 

The works of I. Harmer (i88i) and F. Stoke (1884 and 1892) 
are of importance for the history of the development of stereo¬ 
scopic measurement. Harmer used a scale of depth consisting 
of a series of squares arranged one behind the other in order to 
measure in the stereoscope a picture of the clouds taken with a 
large base-line (about 15 metres). Stolze placed gratings in 
front of the two semi-pictures of a mirror stereoscope, one of 


which could be moved by a micrometer, and he thus discovered 
the device called the “travelling mark." Appareiitly mde- 
pendent of all earlier experimenters T. Marie and H. Ribaut had 
the idea of the “ travelling mark ” in 1899 and 1900 and used it 
for measuring the Rontgen radiographs. 

Of the applications of stereoscopy we may notice the utilization 
of .spatial efiects and troubles in stereoscopic vision (agitation 
imd lustrous appearances) in the discovery of differences and 
alterations in pictures. The method was first used by Brewster 
to recognize irregularities in carpet patterns, and later by; 
Dove ar.d others for distinguishing the original from a copy, 
for testing coins, cheques, &c. Moreover, with the develop- 
mint of celestW photography, the stereoscope came to be 
applied to the discovery of planets, comets, variable stars, 
errors in plates, the proper motions and parallaxes of the fixed 
stars (Harmer, Kummel, Wolf and Lenard, Forster and others). 



The stereocomparator has also been employed in astrometry, 
and a planetoid discovered by its aid was named Stereoscopia 
in recognition of this application. Since 1904 binocular 
observation of stellar plates to determine differences in the 
images of the objects r^roduced has been gradually discarded 
for the method devised by Pulfrich, which consists in the 
monocular observation of the two plates in the stereocomparator 
with the assistance of the stMalled “ blink ” microscope (fig. i6)« 
In this microscope the two pictures are seen simultaneously, 
or individually by alternately opening the screens Bj and Bj. 
In the second case all differences of the two images 
are immediately distinguished by a sudden oscillation of 
the image-point or by a sudden appearance and disappear¬ 
ance of single points like flash lights at sea or the mo^ra 
illuminated sky lights in towns, and there is now no merit in 
discovering new planets, comets and variable stars by this 
method. 

The blink microscope is far more useful than the stereomicro¬ 
scope for such purposes, for there is not one special direction in 
which differences can be best distinguished. It is better there¬ 
fore for the stereo method to be restricted to the work for which 
it is specially suitable, and for which it will never be replaced, 
and for such experiments as we have just discussed to be solely 
performed with the aid of the blink microscc^. (C- P-*) 

BTERLIMO, ANTOIHBTTE (d. 1904), Anglo-American vocalist, 
was bom at Sterlingville, New York state. She studied with 
Mme Marchesi, with Mme Viardot Garcia and wiffi Manuel 
Garcia, and after smging for two years in America came 
in 1873 to England, where she made her first appearance at 
Covent (xorden under Sir Julius Benedict and rapidly became 
a popular favourite among the contraltos of the day. She 
gamed her greatest successes as a ballad-singer, especially in 
such songs as “ Caller Herrin V’ “ The Three Fishers ” and " The 
Lost Chord.” She was a woman of deep religious feeling ^d 
many enthusiasms, and her name was constantly associated 
with philanthropic enterprise. She died on the lothof^January’ 
1904. In 1875 she had married Mr Jrfm Maclcinky, and her 
life was writtot by her son, Mr Sterling Mackinlay, hi 1906* ' 
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VnERLIHG, JOHN (1806-1844), British author, was bom at 
Karnes Castle in Bute on the soth of July 1806. He belonged 
to a family of Scottish origin which had settled in Ireland during 
the Cromwellian period. His father, Edward Sterling (1773- 
1847), had been called to the Irish bar, but, having fought as ' 
a militia captain at Vinegar Hill, afterwards volunteered with 
his company into the line. On the breaking up of his regiment 
he went to Scotland, end took to farming at Karnes Castle. In 
1804 he married Hester Coningham. In 1810 the family removed 
to Llanblethian, Glamorganshire, and during his residence there 
JBdward Sterling, under the signature of “ Vetus,” contributed 
« number of letters to The Times, which were reprinted in 1812, 
and a second series in 1814. In the latter year he removed to 
Paris, but on the escape of Napoleon from Elba in 1815 took 
up his residence in London, obtaining a position on the stafE 
•of The Times newspaper; and during the late years of Thomas 
Barnes’s admrrtktration he was practically editor. His fiery, 
emphatic and oracular mode of writing conferred those char¬ 
acteristics on The Times which were recognized in the sobriquet 
of the “ Thunderer." John Sterling was his second son, the 
elder being Colonel Sir Anthony Coningham Sterling (1805-1871), 
■who besides serving in the Crimea and as military secretary to 
Lord Clyde during the Indian Mutiny, was the author of The 
Highland Brigade in the Crimea and other books. After studying 
•for one year at the university of Glasgow, John Sterling in 1824 
-entered Trinity College, Cambridge, where he had for tutor 
Julius Charles Hare. At Cambridge he took a distinguished 
part in the debates of the union, and became a member of the 
•" Apostles’ ’’ Club, forming friendships with Frederick Denison 
Maurice and Richard Trench. He removed to Trinity Hall 
with the intention of graduating in law, but left the university 
without taking a degree. During the next four yean he resided 
•chiefly in London, employing himself actively in literature and 
making a number of literary friends. With Maurice he purchased 
the Athenaeum in 1828 from J. Silk Buckingham, but the 
■enterprise was not a pecuniary success. He also formed an 
intimacy with the Spanish revolutionist GenerJ Torrijos, in 
whose unfortunate expedition he took an active interest. But 
he did not accompany it, as he was kept in England by his 
marriage to Susann^, daughter of Lieut.-General Barton. 
■Shortly after his marriage in 18^0 symptoms of pulmonary 
disease induced him to take up his residence in the island of 
St Vincent, where he had inherited some property, and he 
remained there fifteen months before returning to England. 
After spending some time on the Continent in June 1834 he was 
ordained and became curate at Hurstmonceaux, where his old 
tutor Julius Hare was vicar. Acting on the advice of his phj'sician 
he resigned his clerical duties in the following Pebruary, but, 
according to Carlyle, the primary cause was a divergence from 
the opinions of the Church. There remained to him the “ re¬ 
source of the pen,” but, having to “ live all the rest of his ^ys 
as in continual flight for his very existence,” his literary whieve- 
ments were necessarily fragmentary. He published in 1833 
Arthur Coningsby, a novel, which attracted little attention, 
and his Poems (1839), the Election, a Poem (1841), and Strafford, 
a tragedy (1843), were not more successful. He had, howe'ver, 
establi^ed a connexion in 1837 with Blackmons Magazine, 
to which he contributed a variety of papers and several tales 
of extraordinary promise not fulfilled m his more considerable 
undertakings. Among these papers were " The Onyx Ring ” 
and " The Palace of Morgana.” He died at Ventnor on the 
i8th of September 1844, his wfe liaving died m the preceding 


^ His son, Major-General John B. Sterling (b. 1840), aftw 
•entering the navy, went into the army, and had a distmmished 
oateer (wounded at Tel-el-KeWr in 1882), both as a soldier and 
•as a writer on military subjects. 


Toha Sterling’s papers were entrusted to the jotot care of TIioumb 
Csrlvle and Arolideaoon Hare, Essays and Tms, by Jota Stoling, 
collwtW and edited, with a memoir of to Ihe. by JuUus OimIm 
3Iare: appeared in 1848 in two volumes. So dissatisfi^ was Cartyle 
irlth tl» mmnorr that ho resolved to give his own - testimony 


about hU friend, and hlS vivid Lift (2851) has perpetuated the 
memory of Sterling more Chan any of the latter's own writings. 

STERLING, a city Whiteside county, Illinois, UsS.A., on 
the north bank of Rock River, 109 m. by rail W. of Chicago. 
Pop. (1900), 6309, of whom 815 were foreign-bom and 23 were 
negroes; (rgio), 7467. Sterling is sen- d by •. he a.icago & North¬ 
western and the Chicago Burlington & Quincy railways, and 
by inter-urban electric rail'way to Dixon, la m. N.N.W. Across 
the river is Rock Falls (pop. in 1900, 2176), practically a suburb 
of Sterling, with foundries and machme-shops and manufactories 
of agricultural implements, barbed wire amd bolts and rivets. 
Three bridges cross the river. The river is tapped here by the 
feeder of the Illinois & Michigan canal, so that there is direct 
water communication with Chicago and St Louis. Two great 
dams on the river (rme built ly the Federal government) provide 
good water power. The public Kbrary (1878) had 12,000 volumes 
m 1910. In the city are large ironworks, and numerons other 
manufactures. Sterling •was formed in 1839 by the consoh'dition 
of two towns, Harrisburg and Chatham, founded here in 1836 
and 1837 respiectively; it was chartered as a city in 1857. 

STERLING, a term used to denote money of standard weight 
or quality, especially applied to the English gold sovereign, and 
hence with the general meaning of recognized worth or auSiority, 
genuine, of appro-ved excellence. The word has been generally 
derived from the name of “ Easterlings ” given to t® Norft 
German merchants who came to England in tlie reim of Edward I. 
and formed a hansa or gild in London, modelled on the earlier 
one of tl'.e merchants of Cologne. Their coins were of uniform 
weight and excellence (cf. Matthew Paris, ann. 1247, monita 
esterlingorum, propter sui materiem desideroMlem, tic.), and thus 
it is supposed gu've the name of the moneyers to a coinage of 
recognized fineness. This theory is based on the statement 
of Walter de Pinchbeck, a moi^ of the time of Edward I., 
" sed moneta Angiiae fertur dicta fuisse a nonrinibus opificum, ut 
Floreni a nominibus Florentiorum, ha SterUngi a nominibus 
Esterlingorum nominasua contraxenmt, qui hujusmodi monetaffi 
in Anglia primitus componebant” (quoted in Wedgwood, 
Diet, of Eng. Etym.). The word, however, occurs much earlier. 
The Roman de Rou (1180) has “ Pour ses estellins receroir," 
and “ in Anglia unus Sterlingus per solvetur ” occurs in an 
ordinance of Philip of France and Henry II. of England of 1184, 
both quoted in Du Can^ {Gloss. s.v. Esterlingus). The “ ster¬ 
ling ” vras a com, the silver penny, 240 of which went to the 
“ pound sterling ” of sil'ver of 5760 g^s, 925 fine, and described 
in a statute of Edward I., quoted in Du Cwge, as “ Denarius 
An^iae qui vocatur Sterlings.” The word was borrowed by 
all Europran languages and applied to the English coin and to 
coins in general of a standard quality; thus we find not only 
0 . Fr. estorlin or estellin but M. H. G. sterUne or staerline, Ital. 
sterlino, &c. It would seem therefore that the term was applied 
to a coin of recognized (quality before the North German mer¬ 
chants were established m London and that its origin diould 
be found in a native English word. Two suggestions nave been 
ma^; one that it represents an 0 . Eng. steorling, i.e, little star, 
from a device on an early coin, such as is found on some of 
William II., or 0 . Eng. ttaerUng, starling, from the birds, which 
however may be doves, on the coins of Edward the Confessor, 
(^e Du Cange, Gloss, sjv. Esterlingus; and Skeat, Etym. Diet. 
191 0, s.v . Sterling.) 

STERNBERG, a town of Austria, in Moravia, 73 m. N.E. of 
Brihm by rail. Pop. (1900), 15,195; almost exclusively German^ 
It is the chief seak of the Moravian cotton industty, and it also 
carries on the manufactme of linen, Stockings, liquenn, sugar 
and bricks. Fhiit, especialty cherries, wd tobacco are grown 
in the neighbourhi)od. Sternberg is Said to have mowti up 
under the belter of a castle foun^d by Yaroslav of raiemberg 
on tiSe s ite of hk victory over the Mopgois in 1241. < ' 

STERNE, LAURENCE (171^1768), Ei^lish hdmorist, wu 
the son’of Roger Sterne, an English ofiScer, and |^t-grandson 
cd an archbishop of York. Nearly all our information about 
the tot foryt^ years of ihis life before ho became famouS'tt 
the author of TrisMmSlmtdy it derived tom a short metneir 
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, jottod dom by bimaeif tbe use of :his dasghta:. it ogives 

nothing but the barest facts, excep^g Hhwi aneedetss atout 
his infancy, his school <lays end bis mairiage. A was1x>m 
nt Uonmal, Ireland, ion the e4th'Of Novessiher tjia.a few dap 
after the arrival of his father’s ttgimeac from Ehjnldrk. The 
.jiegunent wte then disbonded, but vi^aooR nfter-nMstabli^bed, 
and for ten yeacs the boy end Ids mother moved Ifrom.'^ece to 
place after tthe negiment, from iEbtgland to Ireland, and from 
»ne,pa]^ af Ireland to asothe)^ The famihaiity tito<acquired 
with military iiie and nhanacter/Stood Stemem food steed when 
he dcew the portseits of 'Unele Toby and Corporal Trim. After 
.ten-years of wendering,/he was &c^ for eight or nine yews at 
ascbool at HalSaK.in Yorhshine. His father died when be was 
in his aightewth y»ar, and he was [indebted for his university 
.aducatiOQ to one ei ^ membeis of his father!s fanuly. His 
mat-frandfeth«r the artWshop bad been, laaater of Jesus 
College, Cambridge, and to Jesus Colhtge he was sent. He wts 
admitt^ to a.si«uBh«p w July tus, took his HA degree m 
iifjdand proeoeded MA in 1740. One of .his uncles was pre¬ 
centor and oanon of Yorit. Young Sterne took lOrdars, wad 
through this unde’s in^noe obtained is 1738 tire hwnf of 
SuttondMhe-Forest, Bome & m. north of York. Two years 
aftor his marriage in 1741 to a lady named Hlisabeth ILiunley 
be was presented to the neighbouriDf hvi^ of StiHington, and 
did duty at both places. & was ^so a prebendary of York 
Catbedi^i 

Sutton was Sterne’s residence for twenty uneventful years. 
He kept up an intimacy which had begun at Cambridge with 
John Hall^temnson (s7X'8^t7S5), a witty and accomplished 
-meurean, owner Of .Skelton £U 1 (“ Cn^ Castle ”) in the 
I Cleveland district .of Yorkshire. Skelton Hall is nearfy 40 m. 
Irote.Sutton, but Sterne, in spite .of his double duties, seems to 
bate been: a tfreqorat ivisitor.there, and to have found in his not 
:te0 Btrait-loeed friend a highly oongemal companion. Sterne 
is said, to have never forraaliy become a member of the cirde 
of gay squires and dericsat.SkiitQnJmawn asthe “Demoni- 
aulu.”.; .iMt no doubt he’shanedHieir testmties. Stevenson’s 
various oecasionaJ sallies in .irecse and ptese—fh» Failes far 
<^m>m GtnQtmtn (1761-1770), :his Cwwy T.aks (f^), and his 
inuwrmis skits at the poUti^ opponente of Wilkes, among 
whose “ roaicaronies ’’ .he ininlbered.h*mBelf--twerB.collected after 
his death, and it is impossible to .read diem without being etiuck 
otHhttieic-eleBe.fermlydiesejnblancein.Epiiit and turn of thought 
!to Sterne’s work, mfariar as they are in hteraxy genius. Without 
StevBiwon, Sterne would probably have bem a more decorous 
'paiish.prii^, but be woidd probably never have written Tristram 
SAandy or.lcft ony other mentorid of his singular genius. In 
Z747 ^me publi^ed a sermon pteoched in York uni^ the title 
of Tht\Cast of Elifok, This .was:followed in 1730 by Tit Abuses 
of Cimsntnce, afterwards inseited in voL M. of Tmtram Shandy. 
In 17.59 he wrote a skit on a quarrel between Dean Eounta3me 
and Dr .Topbam, a Yoric lawyer, over the bestowal of an odice 
in the. gift of the archbishop. This sketeh, in which Topham 
jSguru M Trim the sesdm, and die author as Lorry Shm, gives 
lui earnest of Sterne’s powers asw humorist. Itwas not pubhshed 
smtfi after his death, when it appeared mi769 under the title 
of A T^iiieal Romana, and afterwards the History of a Warm 
WtOthCtua. The first ^two volumes of Tristram Shandy were 
issued at York in 1759 and advertised in London on the rst 
i>f J^Aiary 1760, aua at once sBade a sensatfnn. Voik was 
sca^alteid at Its elergymaBis indecency, and ind^ant at his 
caricatum as “Slop” iiA local physician (Dr Joto Burton); 
'LandoB was charmed with-hisidulimcUy, witand graphic uBcon- 
irentioiMl'power. He went to Londan>aarly in the year to enjoy 
kis teutn^>h,.and found. himseUktionce apeaonagein.aociety— 
wms coded ,apQik and invited out by lion^miten, was taken to 
Windsor by Wd Roddnidiom, and had Hu haaour of supping 
with ,fte duke of York. ! 

Forithe last eis^ -yean of .his He aftaridfisiKidden leap out 
af qtawiuiftiy'we mvoaifiutiifn} record dt Stecfida ifeekngs.and 
fliovamerttoin letttea toAetenaiu pdrsans, publidied.in 0775 by 1 
ttitiMio ihilft ondidaugk»tr,a,yiM».Steao'xteiffdalte,tan^ the i 


Leittrs frm Yoriek te.El«e(M66-J767)ya:aof|mUiHhadij«iiy75. 
At the end of thesermon.in zWskom he.had intimated tha4,.af 
this saaiipleof Ycriekfs pulpit eloquence was .liked, “ there are 
now in the possession of the ^landy famify as :nuu>y .as ^1 
make a hwidsome volume, at die woiid’s servkj, and maeh 
good may they do it.’’ Acoordiqgly, when a second e^tion 
of the first instalment ol .Tristram waacailed for in tliree. months, 
two .vohuBQS of Sermons by Vorick were.announced. AJthes^ 
they had iitde or none .of the eccantxicif^ of the history,, thny 
proved ^most .as papular. Sterne’s olencal chaiaicter was fer 
from bebg universally injured by bis isdeco eus freaks -as ig 
bumori.st: .Lord Fauconberg {^resented the autoor of Tristmm 
Shan 4 y with the perpetual .curacy of Coxwidd. To this :nt>w 
residence he went m hjgh spirits with bis success, *' fully deter- 
tuined to write .as hard as could be,” seeing no reason Why he 
.should not^ve tbepubUc .two volumes <rf Slwndyism every year 
and why this should not goon for forty years. By the be^nniqg 
Of August 1,760 he had .another v^me written, and was ao 
“ delisted with Uncle Toby’s .imaginary character that he . iw 
become an enthusiast.” The authar’s delight in this wonierfnl 
creation was not.misleading;.it has :been fully shared by every 
generation of readers since. For two years in succession 
Sterne kept his Isugain wifhhimteU to provide two volumes 
a year, Vok. iii. and iv. appeared in 1761; vok. v, and vi. 
in January J76a. But his sanguine hopes of conldnuiiig «t 
this rate were frustrated try iH health. He was ordwed ,to 
the south of Franco; it was two years and ti half before he 
returned; and he came back with very little acoessaon of 
strength. His reception by literary circles in France was very 
flattering. He was overjoyed with it. “ ’Tis comme a Ltmdrss,'’ 
he wrote to Garrick from Paris; “ I have just now a furtnight’rs 
dinnep and suppers upon.my hmds.” Through ah his pleasant 
experiences of French society,,and through the fits of dangerous 
illness by which they were diversified, he continued to buiid 
up his histoiy of the Shandy family, but the worfcdid.notpqrogress 
as ra|»dly as it had done. Not till January 1765 was he rea^ 
with the fourth instalment of two ■volumes; and one of theto, 
vci. vii., leaving the Shandy family for a time, gave ,a lively 
sketch of the 'writwk own travels to the south of .France in 
scMch of health. This was * di^reasioa of a new kind, if any¬ 
thing can be called a digression m a work the plan of which is 
to fly off at a tangent whenever .and wherever the writer’s whim 
ternpts him. In the first volume, anticipating an obvious «:om- 
plaint, he had protested against digressions that le^t the main 
work to stand still, and tod boasted—not without justice in 
a Shandean sense—that he had reconciled digressive motion with 
progressive. But in vol. vii, the work is allowed to stand stiil 
while the writer is being transported from Stondy flail to 
Languedoc. The only progress we make is in the illustration 
of the buoyant and joyous temper of. Tristram himsdf, who, 
after all, is a member of the Shandy family, and was due a volume 
for the elucidation of his character. Vol. viii. togins the kmg- 
promised:story of Unde Toby’s amours with the Widow Widman. 
After seeing to the publication of ihis instalment of TfiHram 
and of another set ol sermons—more pronouncedly fihaaideMi 
in their eccentricity—ha quitted England again,in the .summer 
of 1765, and travailed in Italy as far as Naples. The .ninth 
and last and shortest volume of Tristram, conclud^ the.^iso^ 
of Tdby Shandy’s amoura, appeared in 1767. This desptrtched, 
Sterne turned to a new project, which had probably been isug- 
gested by the ease and,freedom with whifh he had moved throu^ 
the travelling volume in TVistrm. The Smtimentd ijotmsty 
through France and Italy was intended to be a long workt the 
plan admitted of imy imgth tirat the author chose, but,;after 
.seeihg thefirst two volumes tbraq^h-tto fwess in the eidytoonthe 
rof.i768,;Stente’aBtMn|th>failed.lMto,-«hd.he:diediia.h»lo(^;tn9S 
at 41 Old Bond Street on the ifitii .df.March, three we^gftir 
the publication. The loneliness of his end has often been com- 
wientod «n; it wee prebaWy ^awe to its wwcpectriSIftesft' 
'todpifiledthrou^aoTijisitty iwtrp attgfks df hi» * 

.and ether, tungidiimdem W be began to be serimiiKhlanBta 
only dhtae daps (btfdre his (death. 
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Sterne’s character defies analysis in brief space. It is too 
sdbtle and individual to be conveyed in gcnwal terns. Fbr 
comments upon him from points of view more or less diverse 
the reader may be referred to Thackeray’s HBWMjBrisfs, Professor 
Masson’S BrfUsh hfwrfirte and H. D. Traill’s sketch in 
^e "Tlnglish Men- of Letters ’’’Series. The fullest biography 
is Mr Percy Fitzgerald’s (1864). But the reader who cares to 
have an opinion about Sterne should hesitate fill he has read 
and reread in various moods considerable portions of .Sterne’s 
own .writing. This writing is so sir^larly faank and uncon- 
tientional that its drift is not at once apparent to the literary 
student. The indefensible indecency and overstrained .senti¬ 
mentality are on the surface; but after a .time every repellent 
defect is forgotten in the enjoyment of the exquisite Etetary art. 
In the delineation of .ohaaacter by graphically significant speech 
and action, introduced at unexpected turns, left with happy 
audacity to point tiietr own msaning, and pointing it with a 
force tliat the dullest cannot hut understand, he takes rank 
with the very greatest masters. In Toby Shandy he has drawn 
.a character nitiversally lovable and admirable; hut Waiter 
Shandy is almost greater as an artistic triumph aensidcring 
the difficulty of the achievement. Dr Ferriar, iahis lUastxations 
ej Sterne (published in J798), jmhited ootseveral nnadknoiwlEi%ed 
plagiarisms from Kabelais, Barton and others; but it is oiiy 
fair to the critic to say that he was fidly aware thait they were 
only plagiarisms of material, and do not detract in the slightest 
from Sterne’s reputation as oae.of the greatest of literary artists. 

Atevised edilianof Mr Percy Fitagflcald'BX.i^ of Sterne, Dontedaijig 
much .new iniormatioD, appeared in 1896. There is also a valuable 
study of Sterne by M. Paul Stapler (1870, and ed., l88a); and many 
fresh particulars as to Steme'-s relations with his i^fe and daughter, 
and also with the lady known as " Eliza'* pin ElSztibt^ 
Draper), are collected in Mr Sidney Lee’s article .in the JJiet. 
Nat. Miog. Sterne's origiml Jouiml to Mrs Draper .{* .The 
Bramine’s Journal"), after she had gone back to India, and extmd- 
ing from the 13th of April to the 4th of August 1767, is now in the 
departmemt of MSS., British Museum (addit. MS. 34,5Z7). A con¬ 
venient edition of Sterne's works, edited by ftofessor 'Goorge 
Saintsbury, was issned in six volumes in 1694. See also Wilbur L. 
Cross, The Life and Times of Laurence Sterne (New Vock,, 1909); and 
Walter Sichel, Sterne : a Study (1910), (W. A. D.) 

STERNE, RICHARD (e. 1^^6-1683), EngBsh divine, ardi- 
bishop of York, was bom at Mansfield, Nottinghamshire, and 
was educated at the free-school in that town and at Trinity 
College, Cambridge. He was elected follow of Carpus Christi 
CoU^ in ifwo; in 1633 he became til^ain to Archbishop 
Land and in 1634 master pnfesus Cdllegej Cambridge, and rector 
of Yelverton, Somerset. I^or his zeal m helping the royalist 
cause with college plate he suffered iinprisoiimeat at the order 
of parliament and lost his appointments. He attended laud 
at his execution, and during the Commonwealth kept a sdhool 
at Stevenage, Hertfordshire, At the Restoration he was .ffein- 
stated as master of Jesus.College and soon after was made bishop 
of Carlisle. With George Griffith, bishop of St Asaph, and Brian 
Waltcm, bishop of Cheater,, he was appointed "by Ckarrocaetion 
to revise the i^yer Book. In 1664 he was xaisrf to ithaaaiti- 
bishopric of Yoik. He had impoverished Carlisle, and in his 
new see, according to Bumet(whocalkhiin'“asourflHenipored 
man ”), “ minded diiefly the enriching of his family,” Eer his. 
regard to the duke of York’s interests he wasisuspected of leening' 
towards Roman Catholicism. He died on the »oth Of June;i6«3. 
He helped Brian Walton with the Pdyglat BtUaiOnd srritte a 
book on logic, Summa iQgieae i( 3 joadan, .1685). ■ 

He has also been credited with The Whole Dufy 0/ iSfaB. 'wddch 
must, bowevm, be assigned to the royalist divine Riobacd Alfesitiee. 
(1619-1681), provost of Eton College, whose oririnal was consiw- 
ably altered by his litersiy executor, John Fell {1643-1686), bishop 
of Oitiord. 

S'TBSIOHOSUS (e. 640-355 GreA’^ poet, a twtive. 
of Himera in Sicily, or of HataunM'a Locrian coteny in theaoKflt 
■<*f Itaty. According to Sefi'das, his Harae was otigttHly Mas, 
hut was changed .to Stesiehcffus ■(’"orgWHzer « tSwanse*^. 
His fufaire emmence as a poet was fotetcM vfhw a fiipSi^e 
fflerthed upon hisTips and sang (PEtty., Naf. Biefy'x. it); We 
we toM that heiMwned Rb T^vMStkensagtM 


whom they had chosen ap their geneidl^'l^ relating to them the 
wefl-knerwn fable nf the'borse, which, in its eagerness to punish 
the stag “for intruding upon its pastures, became the ilave of 
man "(jtoktotle. Rhetoric, n‘.’ 20). But his warning‘had ho 
•eflEect; he'himsdf was obliged to flpe to Catana, where died 
and wasbur^d bdfore the gate called after him the Stesnffioiwn. 
‘IThe story'that’he was struck bi'mdlcr Slandering Helen in apoem 
and afterd'ards recovered his sight' 'Whbi), ^ consequence of a 
dream, hejiad composed a palinode or refcahtation1(m which‘'he 
declare that only Helcn’^ phaiitqm had been carried dff^to 
"Troy), is told by Plato (Fiaedrus 243 A‘.), Pausaiiias Iffii. 19, i^), 
; tod others. We possess dbout thirty fra^bhti of his poems, 
i none of them longer than rix lines, Thev axe written in the 
Doric dialect, with epic licences; Ihe.mfetrelk:dact.;(’lic 0 ftro< 3 iaic. 
Brief as they are, they Show us what'Lon^usmeaitt'by calling 
Stesidhorus “ most like Homer they are fuTl nf i^ic gjhndeur, 
and have a Statdy sublimity that-mmnds us of .Pindar.' Stesi- 
choruB indeed made a new departute by utfing lyricTpoetiy to 
celebrate gods and heroes rather than human leefiggs andpM- 
sions; this'k what QuintiEan (JosKft. x. If, 62) means by saying 
(hat he “ sustained the burden tff epid‘poetiy with the lyre.” 
Several df his poems sung Of the adventures df Heracles; one 
dealt with the siege of'Thebes, another^with the Sack oflVoy.* 
The last is interesting as being the litSt poem containing that 
form of the story of Aeneas’s flight'to which Yirgil aftarwartls 
gave currency in his Aeneid. The popular legends 'of l^cily 
also inspired W s muse; be ■was the' first to introduce th?. shepherd 
Daphnis who came-to a miserable end after he had proved feifh- 
less to the nymph who loved hirh. ’ Stesichoros'completed‘tiie 
form rif the choral ode by adding the epode to the attoph^'tod 
antistrqphe; and “ you do not eveli.know'Stesichofu^*s''^ee ” 
passed-mlo. a proverbial «xp-fc.ssioh for uqpardottablje' ignbriince 
(unless the words simply mean, “you do not even fefiow'rthree 
lines, or poems, of Stesichorus He wm famed iii antiqufey 
for the richness and splendour . Of .’Kis 'imagineitldn and bis Style, 
althou|h Quintihan censures his Tedundaricy and Hefn^toies 
remarks on the excessive sweetness that ijestihs from his'abtSralint 
use of'epithets. , ' 

Fragments in T. Bergk, 

S. Bemage, De Stes{chdro,lyriCo (tSSqU O. iJmlUs, ’‘ Stesfelidrts 
■und die epodwohe Ccdtipositiad 1 * 'aer RiSedhlSchen T-yt®tW’ ln 
Cammeuiiittfines iPtilfl*gtau;'dediantBd-to O. Bibbedk <11888), 


STETHOSOOPE (Gr. ,<rt^ot, 'Chest; and ■ M&irdK iJo '!wek, 
examine), a medM ihstrumefit n'Sed itt wlseftfltafion {fM). 
‘The sing^ Stethoscope is. a strd^ht wbodett A''niefS»!”tfihe‘wtth 
a flattened'hai, the surface 'cff''wKith' 1 S VSUalBy cdviered'With 
ivory or bone'M the end which if pltteefl’n^lnst the'body of 
the patient, and a small cup Bt'H»'‘Oth«"to‘fit l!he;aiir'kff’'the 
observer. In the “ binkural ”' stisthascope; whkh 'has 'i^he 
advantage flexibility, the tiibbls'divided'ibove'lthe''bell'lifto 

•twoflcxffitetdbes whkh'lead tb bbft eetfs. ' ' 

BTEWIN, a seaport iff Gemwii^,'“fepltal thte'JhussSto 
province of Pomerania, on the Oder, 17“ im. above itS'entiWKe 
into the Stettiner Hafi, 30 m.'Iroin'the'Baltic, 84 HI. W.E'l-'Of 
Beriin byraSl, and at the junction of lines to'Star^aitMBIhzig 
and Khstrin-Breslau. Pbp, (*88^, (*89^, 

(1900)—mckiding <b«''irteorpratrf BuhiH)fbs-* 4 io;ws (2985) 
224,078. The main part of‘the'town occii|neSa'hflfy%Re''otffhe 
left bank of the river> arid is-connected py rofiribtld^'/inrfufling 
a massive ndWay aWing-brid^y wiSl ‘^'stiburfes of'Easitadie 
(‘‘ladingjplace,”,from farfbdfifiay" burden/') tad Silberwieta/ta 
an iSaad'flnHted by the Parnitz and the''Duncig, ■vidiidK'here 
diveige 'from the Oder to the Daihnric}iie''See. Utitll''t874 
Stettm Was dosetygirdled by viry'extensive' and^atrtag'ljhra- 
fications, Whkh prevented the iti^jiihswn of itlie !ttJWilV?btlt 
the steady growth ef itscomttietce'tadWianufMtures taoeiiraged 
the fouadktien of numerous'hidiU^al. sUbhibs hk^tad'ithe 
‘ 1%e‘tk6i<fo fliaed,«' stacc8 liiHWelitif found 'in'^the ta 

■aeUnti temple au'tthe itttwit'tite andent.iBotaUei'attd yira 
.iweaMalt tvfodmtt the eWef.ktewte^ff ttat'IWkftliHwi test r 
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line of defence and tkeie now combine with Stettin to form one 
industrial and commercial centre. Since the removal of the 
fortifications their site has been built upon. _ .A^art from its 
commerce Stettin is comparatively an uninteresting city, 
although its appearance, owing to its numerous promenades 
and open spaces, is veiy pleasant Among its nine Evangelical 
churches that of St Peter, founded in 1124 and restored in 1816- 
i'?r7, has the distinction of being the oldest Cliristian church in 
Pomerania. Both this and the church of St James, dating from 
the 14th centurj’, are remarkable for their size. Three of the 
Evangelical churcltcs are fine new buildmgs, and there are also 
churches belonging to the Roman Catholics and other religious 
bodies. The old palace, now used as public offices, is a large but 
unattractive edifice, scarcely justifying the boast of an old 
writer that it did not yield in magnificence even to the palaces 
of Italy. Among the modern buildings are the theatre, the 
barracks, the bourse, a large hospital, the new town-hall, super¬ 
seding a building of the 13th century, and the new govern¬ 
ment buildings. Statues of Frederick the Great, of Frederick 
William III. and of the emperor William I. adorn two of the fine 
squares, the Koiligsplatz and the Kaiser Wilhelmsplatz. Othi.r 
squares are the Paradeplatz, and the Rathausplatz with a 
beautiful fountain. Two gateways, the Konigstor and Uie 
Berliner Tor, remains of the old fortifications, are still standing. 
As a prosperous commercial town Stettin has numerous 
scientific, educational and benevolent institutions. 

Stettin, regarded as the port of Berlin, is one of the principal 
ship-building centres of Germany and a place of much com¬ 
mercial and industrial activity. The foremost place in its chief 
industry, ship building, is taken by the Vulcan yard, situated 
in the suburb of Bredqw, which builds warships for the German 
navy. The business was begun in 1851 and now employs about 
8000 hands, the works extending over 70 acres and the covered 
workshops over 650,000 sq. ft. In r897 a floating dock was 
fitted up cap ible of holding vessels of 12,000 tons. Locomotives, 
boilers and machinery 0? all kinds are made in other great 
establishments. Other industries are the manufacture of 
clothing, cement, bricks, motor-cars, soap, paper, beer, sugar, 
spirits and cycles. Most of the mills and factories are situated 
in the suburbs, Grabow, Bredow and others. Tlie sea-borne 
commerce of Stettm is of scarcely less importance than her 
industry and a larger number of vessels enter and clear here 
tto at any other German port, ^ept Hamburg and Bremer- 
haven. Swinemiinde serves as its outer port. Its principal 
exports are grain, tyood, chemicals, spirits, suf^, herrmgs and 
coal, and its imports are iron goods, chemicals, grain, .petroleum 
and coal. A great impulse to its trade was given in 1698 by the 
opening of a free harbour adjoining the suburb of Lastadie on 
the east bank of the Oder; this embraces a total area of 150 
acres and quays with a len^h of 14,270 ft. It has two basins, 
with the necessary accoippaniment of cranes, storehouses, &>•., 
and the deepening of the Oder from Stettin to the Haff to 24 ft. 
was practically completed by 1903, With the view of still 
further increasing the commercid importance of Stettin, it is 
proposed to construct a ship canal giving the town direct 
communication with Berlin. A feature in the mercantile life 
of Stettin is tiie large number of insurance companies which 
havp.their headquarters in the town. 

The forest and river scenery of the neighbourhood of Stettin 
is piouresque, but the low level and swampy nature of the soil 
render tlm climate bleak and unhealthy. 

Stettin is said to ha-c existed as a Wendish settlement in 
•, ihe 9th centuiy, but its $r4 authentic appearance in history was 
in the «th century, whto it wa . known as Stedvn. IVom the 
beginning of the rath century to 1637 it was uie residence of 
: the dukes of Pomerapiaj one of whom, Duke Bamim I., gave 
It . municipal .rights in 1243, . Already a leading centre of trade 
.it ipixtpred the Hpnseatic League in 1360. The Pomeranian' 
'dyna^ became eiUinGtin 1637, when the country was sufiering 
'froth thei ravages‘Of'the Thir^ Years’ War, and by the settle- 
"jaent of r6^ Stetjjn, thp fortifij^tion of whiph had been 
'linprm'ed by Gustavps .^itejplms^'wa^ ceded to Sweden, In; 


1678 it was taken from Sweden by Frederick William, elector 
of Brandenburg, but it was rc.storcd in 1679. o"'v, however, 
to be ceded to Prussia in 1720 by the peace c. ....jcidiohn. It 
was fortified more strongly by Frederick the Great, but in 1806 
it yielded to France without any resistance and was held by the 
French until 1813. Stettin was the birthplace 6f the empress 
Catherine II. of Russia. 

See Bergliaus, Geschichte der Siadt Strain (Wurzen. 1875-1876); 
W. H. Mwer, Stettin in alter und neucr Zeit (Stettin, 1887); T. 
Schmidt, Zur Geschichte des Handels und der Schiffahrt Steliins lySb- 
jSfA (Stettin, 1875); and C. F. Meyer, Stettin eur Schwedenseit 
(Stettin, 188(1). , 

STEUART, SIR JAMES DENHAM, Bart. (1712-1780), 
English ecemomist, was the only son of Sir James Steuart, 
solicitor-general for Scotland under Queen Anne and George I., 
and was bom at Edinburgh on the aist of October 1712. After 
passing through the university of Edinburgh he was admitted 
to the Scottish bar at the age of twenty-four. He then spent 
some years on the Continent, and while in Rome entered into 
relations with the Pretender. He was in Edinburgh in 1745, 
and so compromised himself that, after the battle of Culloden, 
he found it necessary to return to the Continent, where he 
remained until 1763. It was not indeed until 1771 he was fully 
pardoned for any complicity he may Irnve had in the rebellion. 
He died at his family seat, Coltness, in Lanarkshire, on the 26th 
of November 1780. In 1767 was published Steuart’s Inquiry 
into the Principles of Pditical Economy. It was the most com¬ 
plete and systematic survey of the science from the point of 
view of moderate mercantilism which hod appeared in England. 
But the time for the mercantile doctrines was past. Nine years 
later the Wealth of Nations was given to the world. Adam 
Smith never quotes or mentions Steuart’s book; being acquainted 
with Steuart, whose conversation he said was better than his 
book, he probably wished to keep clear of controversy with him. 
German economists have examined Steuart’s treatise more 
carefully than English writers; and they have recognized its 
high merits, especially in relation to the theory of value and 
the subject of population. They have also pointed out that, 
in the spirit of the best modern research, he has dwelt on the 
special characters which distinguish the economies proper to 
different nations and different grades in .social progress. 

The Works, Political, Metaphysical and Chronolopcal, of the late 
Sir James Steuart of Coltness, Bart., now prst collected, with Anecdotes 
of the Author, by his Son, General Sir James Denham Steuart, were 
published in 6 vols. 8vo in 1805. Besides the Inquiry they include— 
A Dissertation upon the Doctrine and Principles of Money applied to 
the German Coin (1758), Apologia du senHmeni de M. U chevalier 
Newton sur I’aneienne chronohgie des Grecs (4to, FranMort-on-thc- 
Main, 1757), The Principles of Money applied to the Present State 
of Bengal, published at the request of the East India Company 
Uto, 1772), A Dissertation on the Policy of Grain (1783), Plan for 
introducing Uniformity in Weights and Measures within the Limits 
of the British Empire (1790), Observations on Beattie's Essay on 
Truth, A Dissertation concerning the MeOive of Obedience to ihe Law of 
God, and other treatises. 

STEUBEN, FREDERICK WILLIAM AUGUSTUS HENRY 
FERDOIAND, Baron Von (1730-1794), German soldier, was 
bom at Magdeburg, Prussia, on the i5tli of November 1730, 
the son of William Augustine Steuben (1^9-1783), also a soldier. 
At fourteen he served as a volunteer in a campaign of the Austrian 
Succes.sion War, He became a lieutenant in 1753, fought in 
the Seven Years’ War, was made adjutant-general of the free 
corps in 1754 but re-entered the regular army in 1761, and became 
an aide to Frederick the Great in 1762, - Leaving the army after 
the war, he was made canon of the cathedral of Hanelberg, and 
subsequently was grand-marshal to the prince of Hohciaollem- 
Hechingen. In 1777 his friend, tlie count St Germain, tlien 
the French minister of war, persuafled him to go to tlic as .istance 
of the American colonists, who Beedc 44 iscipliuc and instruction 
in milittuy tactics, Steuben afrived at PortsmouUi, New 
Harap 4 iire, on the xst pf,|)ecBmber 1777, and offered his services 
to Congress as a volunteer. Is March 1778 he began drilling 
the .iaaxpericncod .soldiers at. Valley Forge; and by May, when 
be WM made inspector-ganerai, with tfep rank of major-geaeral, 
ha ha4bstablisbcd atborough discipiuie And econon^n 
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Results of liis work were shown in the next eampaim, particu¬ 
larly at Monmouth, where he rallied the disordered, retreating 
troops of General Charles Lee. His Rtgulations for the Order 
and Discipline of the Troops of the United States (1779) was of 
gr«t value to the army. He was a member of the court-martial 
which tried Major Jolrn Andr6 in 1780, and after General Horatio 
Gates’s defeat at (jamden was placed in command of the district 
of Virginia, with special instructions “to collect, organise, 
discipline and expedite the recruits for the Southern army.” 
In April 1781 he was superseded in command of Virginia by La 
Fayttte, and later took part in the siege of Yorktownv Retiring 
from the service after the war, he pasised the last years of his 
life at Steubenville, New Ycrk, where he died on the 28th of 
November 1794. New York, Virginia, Pennsylvania and New 
Jersey gave him grants of land for his services, and Congress 
passed a vote of thanks and gave him a gold-hilted sword in 
1784 and later granted him a pension of $2400. 

See Frederick Kapp, The Life of Frederick William von Steuben 
(New York, 1850); and Goorgo W. Greene, The German Element in 
the War of Amencau Independence (Cambridge, Massachusetts, 1876). 

STEUBENVILLE, a city and the county-seat of Jefferson 
county, Ohio, U.S.A., on the west bank of the Ohio River, about 
40 m. W. of Pittsburg. Pop. (1880), i2,oo.t; (1890), 13,394; 
(1900), 14,349, ot whom 1815 were toreign-bom and 736 were 
negroes; (1910, U.S. census) 22,391. It is served by the 
Wheeling & Lake Erie (Wabash system), the Pittsburg, Cin¬ 
cinnati, Chicago & St Louis (Pennsylvania system), and the 
Pennsylvania railways, and by inter-urban electric railways. 
A .suspension bridge crosses the Ohio River here. Steulrenvlile 
is on a high plain (the second terrace of the river), surrounded 
by hills 300-500 ft. high, in a good farming country, rich in 
bituminous coal, natural gas, building-stone, petroleum and 
clay. The city has a Carnegie library, (Jill hospital, a Y.M,C.A. 
building and Stanton and Altamont parks. The value of its 
factory products increased from $4,547,049 in 1900 to $12,369,677 
in 1905, or 172 %—the greatest increase during this period for 
any city, with a population of 8000 or over in 1900, in the state; 
during the same period the capital invested in manufacturing 
industries increased from $2,302,563 to $12,627,048 or 448‘4 %. 
Among manufactures are iron and steel, tin and teme plate, 
glass, paper and wood pulp, and pottery. Near the city limits 
are building-stone quarries and coal-mines. The municipality 
owns and operates the waterworks. Steubenville was platted 
as a town in 1797, immediately after the erection of Jefferson 
county, and was built on the site of Fort Steuben, erected in 
1786-1787, and named in honour of Baron Frederick William 
von Steuten; it received a city charter in 1851, and its city limits 
were much enlarged in 1871. 

See W. H. Hunter, " The Pathfinders of Jefferson County," aiid 
" The Centennial of jefieraon County," in Ohio Archaeolopoed and 
Historical Review, vol. vi. Nos. 2, 3 (CMumbus, 1898). 

STEUCO [in !..atin Steucrus or Eugubinus], AOOSTINO 
(1496-1549), Italian scholar and divine, was bom at Gubbio 
in Umbria. In 1513 he entered the congregation of the canons 
of St Saviour, and for some years earned his living by teaching 
(^iental languages, theology and antiquities^ In 1525 he 
became librarian of the convent of Sant’ Antonio at Venice, 
returning later to Gubbio as prior of his congregation. In 1538 
he was made bishop of Chisamo in Crete, but returned after a 
year or two to Rome, where in 1542 he succeeded Alessandro 
as prefect of the Vatican Libraiy. He wrote many works on 
sacred antiquities and Bible exegesis. 

See Hoefer, Nouvtlle biographie ginirale (Paris, 1837-1870). 

STEVEDORE, a person who is engaged in the stowage of cargo 
on boarda ship, one who loads and unloads vesselsin port. The 
word is an adaptation of the Spanbh esHvador, literally a packer, 
estivar, to press or pack closely, Latm sttpare, to press. The 
Spanidi word was piuticularly applied to the packers of wool. 
When Spain was a ^at wool-exporting country, and thus came 
into general mercantile use. 

BIOTBEAQE, an urban district in the Hitchin parliamentary 
division ef HertfordfOiire, En^d, 28} m^N.of London by dte 


Great Northern railway. Pop. (1901), 39^7. The church of 
St Nicholas, with a graceful tower and spire, is mainly Early 
English, but has Norman and later portions. There is a grammar 
school, founded in 1558. By the North Road, south of the 
town, is a row of inx large barrows, considered to be of Danish 
construction. 

STEVENS, AU'RED (1818-1875), British sculptor, was bom 
at Blandford in Dorset on the 28th of January 1818. He was 
the son of a house painter, and ia the early part of his career 
he painted pictures in his leisure hours. In 1833. throc^ the 
kindness of the rector of his parish, he, was enabled to go to 
Italy, where he spent nine years in study at Naples, Rome, 
Florence, Milan and Venice. He had never been at an En^iSh 
school. In 1841 Thorwaldsen employed him for a year in Rome.- 
After this he left Italy for England, and in 1845 he obtained a 
tutorial position in the School of Design, London. This post 
he occupied until 1847. In 1850 he became chief artist to • 
Sheffield firm of workers in bronze and metal. In 1852 he 
returned to London. To this period belongs his design for tto 
vases on the railings in front of the British Museum, and also 
the lions on the dwarf posts which were subsequently transferred 
to the inside of the museum. In 1856 occurred the competition 
for the Wellington monument, originally intended to be set up 
under one of the great arches of St Paul’s (Cathedral, though it 
WHS only consigned to that position in 1892. Stevens agreed 
to cany' out the monument for £20,000—a quite inadequate 
sum, as it afterwards turned out. The greater part of his life 
as a sculptor Stevens devoted to this grand monument, cemstant^ 
harassed and finally worn out by the interference of govemmmt, 
want of money and other difficulties. Stevens did not live to 
see the monument set up—perhaps fortunately for him, as it 
was for many years placed in a small side chapel, who'e the 
effect of the whole was utterly destroyed and its magnificent 
bronze groups hidden from view. Stevens was aware of the 
position finally decided on for the work, and he suppressed the 
equestrian group intended for the summit and left the model 
for the latter feature in a rough state. On the removal of the 
monument from the chapel to the intercolumnar space on 
the. north side of the nave, for which it was originally designed, 
the model of horse and man was placed in the hands of an able 
young sculptor, trained mainly in another school, to be worked 
upon and cast in bronze. The incongruity of the idea did not 
strike those responsible for the proceeding. Its comptetkm 
was still not carried into effect in 1910, after years of work and 
polemics, and it was feared that it would have a disastrous result 
on the masterpiece as a whole. Indeed the president of the 
Royal Institute of British Architects declared that the structure 
would not bear the weight of the addition. The monument 
itself consists of a sarcophagus supporting a recumbent bronze 
effigy of the duke, over whi(£ is an ardied marble canopy of loite 
Renaissance style on delicately enriched shafts. At each end. 
of tb« upper p«ut of the canopy is a large bronze group, one 
representing Truth tearing the toi^e out of the mou& of False¬ 
hood, and the other Valour trampling Cowardice underfoot. > Ther' 
two virtues are represented by very stately female figures modelled 
with wontkrful l^uty and vigour; the vices are two nude male 
figures treated in a very massive way. The vigorous strength' 
of these groups recall the style of Michelangelo, but Stevens's. 
work throughout is original and has a very distinct charactu:., 
of its own. Owing to the many years he spent on this one work , 
Stevens did not produce much other sculpture, la Dordiester 
House, Feu'k Lane, there is some of his work, especially a voy 
noble mantelpiece supported ^ nude fanalc caryatid# in ^ ' 
crouchiqg attitude, modeUed wito great largeness of s^le-. Hat" 
also designed mosaics to fill the spanibels under the dome'^f 
St Paul’s. Stevens died in London on the ist of Jfoy 187.51t 

See Scuimiai: British', Sir William Armstrong, Alfred Sfrmh *. 
(London, 1881); K. Stannus, Alfred Stevens (London, 1891)',,. 

8TIIVEN8, ALFRED (iBsS-rgofi), Belgian painter, nvs b(M . 
in Brussels on the i ith of ifay tSai. His father, an old officer ui' 
the servke of William I., king dt the Netkerlattdsj’ whs.{uuhSm- . 
attly fond pictures, w^ret^ly allowed hi» dbn to draw in -tSd; 
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B^djp of Frat^ois Navee, director of the Brussels Academy. 

Stevens went to Paris and worked under the instruction 
c^iGamiUe B^queplan^ a friend of his father’s; he also attended 
’Classes at the Isoole des Beaux Arts, where Ingres was then 
pe^sspr.. In 1849 he painted at Brussels his first picture, 

‘‘ A Soldier in Trouble,’* and in the same year went back to 
pans, wbii^e he definitdy settled, and exhibited in the Salons. 
He ’.thwi painted “ Ash-Wednesday Morning,” “ Burghers and 
Qxuttry People finding at Daybre^ the Body of a Murdered 
(isBtleBawH'’ “ An Artist in Despair,” and “ The Love of 
C^ld,” In 4855 he exhibited at the Antwerp Salon a little 
picture called “ At Home,” which showed the painter’s bent 
tqwards depictiag ladies of fashion. At the Great Exhibition 
in Paris, ,1855, his contributions were remarkable, but in 1857 
he returned to ^aceful female subjects, and his path thenceforth 
was clear .before him. At the Great Exhibition of 1867 he was 
s^n in ai brilliant variety of works in the manner he had made 
his: own, sending eighteen exquisite paintings; among them 
were the “ Lady in Pink ” (in the Brussels G^ery), “ Consola- 
tM%”:“ Every Good Fortune,” “ Miss Fauvette,” “ Ophelia,” 
andIndia in Paris.” At the Paris Internationa Exhibitions 
q£ 1878 and 1889, and at the Historical Exhibition of Belgian 
Art, Brusseis, 1880, he exhibited “ The Four Seasons ” (in the 
Balace at Brussels), “ The Parisian Sphinx,” “ The Japanese 
Mask,” “ The Japanese Robe,” and “ The lady-bird ” (Brus¬ 
sels Gallery). He died on the 34th of August 1906. “ Alfred 
Staveas is- one of the race of great painters,” wrote Camille 
Lemoitnkr, “ and like them he takes immense pains with the 
execution of his work.” The example of his finished technique 
was salutary, not merely to his brethren in Belgium, but to 
many foreign painters who received encouragement from the 
study of his method. The brother of Alfred Stevens, Joseph 
Stevens, was a great painter of degs and dog life. 

Ste J. du Jardin, L'Art flamand\ Camille Lemonnier, HiUoire dn 
b§g»^x.furts-tn Helgique. 

STEVENS, HENRY (1819-1886), American bibliographer, 
was born in Barnet, Vermont, on the 34th of August 1819. 
He studied at Middlebury College, Vermont, in 1838-1839, 
graduated at Yale in 1843 and studied at the Cmbridge 
(Massachusei'ts) Law Schod in 1843-1844. In 1845 he went 
to London, where he was employed during most of the 
romainder of ius life as a collecto- of Arnfficana for the British 
Musnim and for various public and private American libruies. 
Ha was engaged by Sir Anthony Panizzi, librarian of the 
British Museum, to collect historical books, documents, journals. 
See., concerning North and South America; and he was purchas¬ 
ing-agent for the Smithsonian Institution and for the library 
of Congress, as wall as for James Lenox, of New York, for 
whcBB - he secured much of the valuable Americana in the L^x 
ItkBary in that city, and for the John Carter Brown library, 
at iProvidence, .Rhode Island. Be became a memb«' of the 
Sceiety of Antiquaries -in 1852, and in 1877 was a member of 
the committee whidh org^ized the Caxton ExhibHiem, for which 
he catak^ed the collection of Bibles. He died at South 
Hampstead, England, on the 38th of February -1886. 

HU principal corapUatioBs and imblicatioDS were-; an AMai^ical 
/Ndw to the, Colonial Documents of. New Jtrsey in the State ■Paper 
^ oonstituBiig vot V. of the New Jersey 

H}atb,rkal Society's Cpllectiont: Collection of Historical Pt^ers 
re^ONeig to Rhode Island . . . vols.), tor the John 

Chrter Rfown library; historical indexes ot the colonial documents 
relaitmg to Ebuyland. (10 -vols.) , now in the library of -the Maryland 
Historical; {^iety; apd a collection of .papers relating to Virginia 
for the penod tso.'i-ijys. inconmlete, dercaited in the Virginia 
state library in 1858- a valuable CtMlaque of Apiencan Maps in 
the 'Library of the Bntieh Museum (i8}6f; 'catilo^es of American, 
oi Mexican and other aad of Canadion’-and-other 

Britii^ North American bfbka in the library of the Rrifish Museum; 
Historical atfd Geo^aphical Notes on the EaeSest IHscooeries in 
AOISiHea, Comments ohihe Earliest Maps and' Charts. 

&c. (iSdg) ; Sebastiem Cabot - John Cabot = o (1870); The Bittles 
(1878); wad fiftmcH.ms ^ flit Pimm 
Porma^icep^of .$iis f^ary (i686). , 
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19th of Febru^ 1831^ was educated at the university of 
Vermont, and in i860 oecome associated with his brother in 
London. For about thirty years he was engaged in preparing 
a chronological list and alphabetical index of American .state 
papers in English, French, Dutch and Spanish arohives, covering 
the period from 1763 to 1784, and he prepared more than 
2000 facsimiles of important American historical manuscripts 
found in European archives and relating to the period between 
1773 and 1783. He also acted as purchasing agent for various 
American libraries, and for about thirty years before his death 
was United States despatch agent at London and had charge 
of the mail intended for the vessels of the United States navy 
serving in Atlantic or European stations. He died at Surbiton, 
Surrey, England, on the 5th of March 1903. 

His principal publications include Campaign in Virginia, ijSi: 
an Exact Reprint of Six Rare Pamphlets on the Clinton-ComwaUis 
Controversy, with . . . Manuscript Noies by Sir Henry Clinton: 
with a Supplement containing Extracts from the Journals of the House 
of Lords (18S8); Facsimiles of Manuscripts tn European Archives 
Relating to America, ms-tjSj, with Descriptions, References and 
Translations (35 vols., 188^1898); General Sir William Howe's 
Orderly Book at Charlestown, Boston and Halifax (1890); and 
Columbus: His Own Booh of Privileges, 1^02 (r893). 

STEVENS. THADDEUS (1792-1868), American poHtical 
leader, was bom in Danville, Vermont, on the 4th of April 1793, 
He graduated at Dartmouth College in 1814, removed to York, 
Pennsylvania, was admitted to the bar (in Maryland), and for 
fifteen years practised at Gettysburg, Pennsylvania. He was 
a leader of the Anti-Masons in Pennsylvania, and was prominent 
in the national Anti-Masonic Convention at Baltimore in 1831. 
He served in the Pennsylvania house of representatives, first 
as an Anti-Mason and later as a Whig, in 1833-1835,1838-1839 
and 1841-1842. On the iith of April 1835 he made an eloquent 
speech-in defence of free pubfic education. A partner’s venture in 
the iron businas having involved him in a debt of |2i 7,000, he 
retired from public life in 1842 and practised law in Lwcaster, 
Pennsylvania, with such success as within sue years to reduce 
this deU to $30,000. He frequently appeared in behalf of 
fugitive slava before the Pennsylvana courts, and previously, 
in the state constitutional convention of 1837, he had refused 
to sign the constitution limiting the sufirs^c to white freemen. 
In 1840 he did much in Pennsylvania to bring about the election 
of W. H. Harrison, and in the campaign of 1844 Stevens again 
rendered marked services to the Whig ticket. He was a Whig 
representative in Congress in 1849-1853, and was leader of the 
radical Whigs and Eree-Soilers, strongly opposing the compromise 
measures.pf 1850, and being especially bitter m his denunda- 
tionsiof the Fugitive Slave Law. In 1855 he took a prominent 
part in organizing the Republican party .in Pennsylvania, and 
in 1856 was a delegate, to the Riepublican Nationai Convention, 
|n .which he oppow the Bomiaation of John C. Fremont. He 
. returned to the nationBi HotiBe of Representatives m 1859 and 
1 biaw^ Biticiaed the vadllatiotiof Buchanan’s admunslatitin. 
He became -chairman o| the ways and means committee -on 
the 4tfa .of July iShi, and ,until his death was, as James G. 
Bhune -said, “ the natural leadet who assumed his place by 
common cMsept.” I)wipg;the Ovil Wiw he was instrumental 
in ha,ving .necessuy revenue, ineasures passed in belialf of the 
administraticin. He wee not, however, in perfect haimony 
with Lincohbwfaownsiar mere.eonservative.as well ae broada 
minded and. more-ma^mmeue than he.; besides this Stevens 
felt ^ an injustice that jLinpobi iaichaoiiRg a member of-his 
cabinet from Pennsylvania !had jxeferred .Cameroii to hitnsetf. 
During the war Stev.ens.w^sd- cmaaeipkticia .of tha-slave, and 
earnestly advocated thg raising ofi-nsgto reginscrtia.' He not 
only o^mosedtlie presid^’t “ dent, plan.” in .ItwUiana 
and; Ari^nsas (»>. thc^fijan wJwm provided, that-these-states 
might be reorgaidaed, W dS fhany as, 10% of thenwnhw>«f 
vpte^ w i860 who shpuldi^WiIor-pardon and take. tbeniath erf 
te-the. .also rofusedi-te-^^^ 

the Wade-Davis Bill as’oeing far tepi modctete-te dbar-acta<r» 
I On,,rthe motipn.-pf Sterns. (Pep.,' 4 »i,tShs)s. l&ftrfira..’kwes 
I apeojptsd .a jofftt Ssweas 
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1»as irlade chairman of the house committee. In his speech 
ef the i8th of December 1865 he asserted that rObeUion had 
tpst faao blotted out of being all states in the South, that that 
section was then a “ conquered province,” and that its govern- 
Saent was in the hands of Congress, which'CcUld do with it as it 
wwhed. He introduced from the joint committee what became, 
with changed clause as to the basis of representation, the Four¬ 
teenth Amendment, and also the Reconstruction Act of the 
6th of February 1867. He also advocated the Freedmen’s 
Bureau bills and the Tenure of Office Act, and went beyond 
Cdhgress in favouring the confiscation of ^ property of the 
Confederate states and “ of the real estate of 70,000 rebels who 
own above 200 acres each, together with the lands of thar 
several states,” for the benefit of the freedmen and loyal whites 
and to reimburse, it was said, the sufferers from Lee's invasion 
of Pennsylvania, during which Stevens’s own ironworks at 
Chambersburg had been destroyed. He led Congress in the 
struggle with the president, and after the president’s removal 
of secretary of war Stanton he reported the impeachment 
resolution to the house and was chairman of the committee 
appointed to draft the articles of impeachment. He was one 
of the managers appointed to conduct the case for the House 
of Representatives before the Senate, but owing to ill health 
he took little port in the trial itself. He died at Washington, 
D.C., on the nth of August 1868, and was buried at Lancaster, 
Pennsylvania.* 

Stevens was an extreme partisan in politics; and his opponents 
and critics have always charged him with being vindictive and. 
revengeful toward the South. Instead of obtaining political 
and social equality for the negro, his policy intensified racial' 
antagonism, forced practically all of the white people of the 
South into the Democratic party, and increased the difficulties 
in the way of a solution of the race problem; the policy, howeVer,, 
was the result of the passions and political exigendes of the' 
time, and Stevens cannot be held responsible except as the leader : 
of the dominant faction in Congress. He was an able, terse,! 
forcible speaker, master of bitter sarcasm, irony, stinging ridicule,' 
and, less often used, good-humoured wit. 


Sec S. W. McCall’s Thaddeus Slevens (Boston and New York, 1809), 
in the " American Statesmen Series," a sympathetic, but judicious 
biography; also J. F. Rhodes, History of the United States from'the 
Compromise of rSso, especially vol. v. (New York, 1904,). 


STEVEN80K, ADLAI EWING (183s- ), American political '| 

leader, was bom in Christian county. Kentucky, on the 23rd ,| 
of October 1835. He removed with his family to Bloomington,! 
Illinois, in 1852; was educated at ffie Illinois Wesleyan Univer-; 
sity at Bloomin^on and at Centre College, Danville, KentUdey; 
and was admitted to the Illinois bar in f857. He was maStd- 
■in chancery for Woodford county, HHnois. in 1000-1864, and 
district-attorney for the twenty-third jdmaal district of 'that: 
State from 1865 to 1869, when He removed to Bloomington., 
® was a Democratic representative in Coi^ess from IHinois 
in 1875-1877 and again in 1879-1881; was fot assistant post¬ 
master-general in 1885-1889, and was severely critidtedTor his j 
whdlesale removal of Republican postmasters. He was a; 
(telegate to the national democratic conventiohs in 1884 And 
189a, and in the latter year was elected vice-president of' the 
'Umted States on the ticket with OevtUand, shtving 'flttim 'tSqs 
tb 1897. In 1897 he was a member of thb commis^bn (Sfehator ^ 
Edv, ard 0. Wolcott and CJeneral Charles J. Paihe'bdmgthe'other | 
membds) api >i;:ted by Pr«idtat McKwley to cbllfff wdth the i 
govcrr.:;.ents of Great Britain, France and Giinhaw trith a; 
^ew to the cstablishm«it of 'mtematiohal 'biiiietalfem. He; 



u^ty tut e^aq jbeic^ 
t um estate to found a home 
ptdiBt Thaddehi 


was again Democratic nominee for vice-president in 1900, bot 
was defeated. He published Sometking of Mm I have Known ; 
With Some Papers of a Genirol Nature, PtMUeal, BisUHcU OHi 
Retrospective (1909). 

STEVUmON, ROBERT (1772*1850), Scottish engineer; was 
the Only son of Alan Stevenson, partner ih a West Ii^ian House 
in Glasgow, and was bortj in tl»t city on the 8th of June 177a, 
He was educated at Anderson’S College, Cfiosgow, and Edinbin^ 
University; In his yoUth he assisted his stt^fSther, Thomas 
Smith, in his lighthouse schemes, and at the age tif nineteen was 
sent to superintend the erection of a lighthouse bn the island b{ 
Little Cumbrae. Subsequently he succeeded Smitii, 'wboK 
daughter he married in 1799, as engineer to the CommlSsioneR 
of Northern Li^thbuses, and during his period tof office, from 
1797 to 1843, designed and executed a large number of 
lighthouses, the most important being that on the Bell Rodk, 
begun in 1807. For its illumination he introduced an improved 
apparatus, ^ he was also the author of various V^uabte 
inventions in connexion with lighting, including the toternatteBt 
and Sashing lights, and the mast Intern for hghtships. At B 
civil engineer he improved the approaches to Edihbukgh, 
including that by the Calton Hill, constructed harbours, docks 
and breakwaters, improved river and canal navigation, and 
constructed several important bridges. In consequenoe of 
observations made by him George StepheUson advocated tiie 
use of malleable- instead of cast-iron rails for railways, and he 
was the inventor of the movable jib and balance cranes. Chiefly 
through his interposition an admiralty survey was established, 
from which the admiralty sailing directions for the coasts of Gnat 
Britain and Ireland have been prepared. Stevenson published 
an Account of the Bell Rock Lighthouse in 1824, and,'besides 
contributing important articles on engineering subjects to 
Brewster’s Edinburg Encyclopaedia and the Encyclopaedia 
Britannica, was the author of Various papers read before learned 
societies. He died at Edinburgh on the 12th of July 18501 

Of his family, three sons, Alan, David end Thomas, atttdned 
'distinction as lighthbuse engineers. The eldest, Alan (iSs^* 
1865), eventually became a partner With his fa^er, wtium he 
succeed^ as engineer to the Commissioners of Northern Light¬ 
houses in 1843. The most noteworthy lighthouse designed by 
him is Skerryvore on toe west coast of Scotland, an isolat^ tower 
of which the first stone was Mid in 1840 and 'which first showed 
its light in 1843. He published an Account of the Skerryoon 
LighOtouse in 1848, and a Rudimentary TrecUite on ttte HisUry, 
Cmstruction and lUutnination of Lighthouses in 1850, and he 
wrote the article on lighthouses in the 8th edition of toe Eruyt^ 
patdia Britamtiea. 'The third son, David (1815-1886), wos'St 
first engaged on land and marine surveys and in mihmy 'wotk. 
In 1837 he made a tour in North America, which gave riOe to 
his S^lck of the Civil Bngtiteering of North Amtriea (1838^ and 
on his return became a'partner in his father’s business; lb 
j '1853 he and hisyoui^gest Wther Thomas w«e appointed joWt 
engineers to toe Conttiissionma of Norfhem l^hthouses to 
succession to their brother AMn, and he deSlgnedToMUfy hot¬ 
houses not only in ScotMnd but also to New iKsdaBd, India’ttod 
Japan. Bis bodte toclntle Marine Surveying (184s), CtnM^md 
River Engineerine (i8^), Reclamation and Protection of jfyriiid- 
tiaal Land (1874)) md Life Of Robert Sieoensm itBii), and hb 
was also a contributor to toe 8to and 9to editions of toe EncyOd- 
faMia Britanttiat, The ytoungest sbn> 
joined his fotoer's ibushess in 1846, and Os joint engineer to toe 
Cbrnmissionters of Northern Lighthouses fr&to 1853 to 1885 
totrodttced various imjirovemtoto to liybthouse iUumtoatioa; 
‘which were described mtlle article on! lighthouses‘he wtoto'fifr 
the 9to edition of thh ■EntytUopaeiiu BHtanhica. He was'Sflto 
deeply intettoted to mete<tf0l6gy> oito to 1864 'datiglW'toe 
Stevenson screen widely used>f<to> toeSheltering tJ toertoOshtorsL 
He was the father of Rloberfeiiduis StfrenSon. ■' v.' ; i 

stmmtiR, RtiiMRf unrm nttpom 

Brithh assayist, novelist &id perist; was the <m!y child 61 Ti toftp 
S«eveiiten,civil'engineer,totems Wife, Mtogaretfsiihelto’Btoldtoa 
aw ton HMWd'Fltoej Bdinb^hj Vto ‘toe't jto 
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November 1850. He suffered from infancy from great fragility 
of health, and nearly died in 1858 of gastric fever, which left 
much constitutional weakness behind it. From the age of six 
he showed a disposition to write. He went to school, mainly 
in Edinburgh, from 1858 to 1867, but his ill health prevented 
his learning much, and his teachers, as his mother afterwards 
said, “ liked talking to him better than teaching him.” He 
often accompanied his father on his official visits to the light¬ 
houses of the Scottish coast and on longer journeys, thus 
early accustoming himself to travel. As his health improved 
it was hoped that he would be able to adopt the family profession 
of civil engineering, and in 1868 he went to Anstruthcr and then 
to Wick as a pupil engineer. In 1871 he had so far advanced as 
to receive the silver medal of the Edinburgh Society of Arts 
for a paper suggesting improvements in lighthouse apparatus. 
But long before this he had started as an author. His earliest 
publication, the anonymous pamphlet of The Pentland Rising, 
had appeared in 1866, and The Charily Bazaar, a trifle in which 
his future manner is happily displayed, in 1868. From about the 
age of eighteen he dropped his baptismal names of Lewis Balfour 
and called himself Robert Louis, but was mostly known to his 
relatives and intimate friends as “ Louis.” Although he greatly 
enjoyed the outdoor business of the engineer’s life it strained 
his physical endurance too much, and in 1871 was reluctantly 
exchanged for study at the Edinburgh bar, to which he was 
called in 1875. In 1873 he first met Mr Sidney Colvin, who 
was to prove ^e closest of his friends and at last the loy^ and 
admirable editor of his works and his correspondence; and to 
this time are attributed several of the most viduable friendships 
of Stevenson's life. 

He was now labouring, with extreme assiduity, to ground 
himself in the forms and habits of literary style. In 1875 
appeared, anonymously, his Appeal to the Clergy of the Church 
of Scotland, and in that year he made the first of many visits 
to the forest of Fontainebleau. Meanwhile at Mentone in the 
winter of 1873-1874 he had grown in mind under the shadow of 
extreme physical weakness, and in the following spring began to 
contribute essays of high originality to one or two periodicals, 
of which the Coonhill, then edited by Sir Leslie Stephen, was 
at first the most important. Stevenson made no attempt to 
pactise at the bar, and the next years were spnt in wanderings 
in France, Germany and Scotland. Records of these journeys, 
and of the innocent adventures which they encouraged, were 
given to the world as An Inland Voyage in 1878, and as Travels 
with a Donkey in the Cevennes in 1879. During these four years 
Stevenson’s health, which was always bettered by life out of 
doors, gave him little trouble. It was now recognized that he 
was to be an author, and he contributed many essays, tales 
and fantasies to various journals and magazines. At Fontaine¬ 
bleau in 1876 Stevenson had met Mrs Osbourne, the lady who 
afterwards became his wife; she returned to her home in Cali¬ 
fornia in 1878, and in August of the following year, alarmed 
at news of her health, Stevenson hurriedly crossed the Atlantic. 
He travelled, from lack of means, as a steerage passenger and 
then a.s an emigrant, and in December, after hardships which 
seriously affected hjs health, he arrived in San Francisco. In 
Itey 1880 he married, and moved to the desolate mining-camp 
which he has described in The Silverado Squatters. As Mr Colvin 
has. well said, these months in the west of America were spent 
” under a heavy combined strain of prsonal anxiety and literary 
effort.” Some of his most poignant and most enchanting letters 
were written during this romantic period of his life. In the 
autumn of 1880 he returned to Scotland, with his wife and step 
son, who were received at once into the Edinburgh household of 
bis parents. But the condition of his health continued to be very 
alarming, and they went almost immediately to Davos, where 
be remained until the spring of i88r. In this year was published 
Vtrginibus puerisque, the earliest collection of Stevenson’s 
eisays. He spent the summer months in Scotland, writing 
articles, poems, and above all his fir^ romance, The Sea-Cook, 
afterwaru known as Treasure Island ; but he was driven back 
to Davos in Detober, , In 1882 appeared Famliar Studies «/ 


Men and Books and New Arobtan Nights. His two winters at 
Davos hiul done him some good, but his .summers in Scotland 
invariably undid the benefit. He therefore determined to 
reside wholly in the south of Europ, and in the autumn of 
1882 he settled near Marseilles. This did not* suit him, but 
from March 1883 to July 1884 he was at home at a charming 
house called La Solitude, above Hyires; this was in many ways 
to be the happiest station in the painful and hurrying pilgrimage 
of Stevenson’s life. The Silverado Squatters was published in 
1883, and also the more important Treasure Island, which made 
Stevenson for the first time a popular writer. He planned a 
vast amount of work, but his schemes were all frustrated in 
January 1884 by the most serious illness from which he had yet 
suffered. He was just pulled through, but the attack was 
followed by long prostration and incapacity for work, and by 
continued relapses. In July he was brought back to England, 
and from this time until August 1887 Stevenson’s home was at 
Bournemouth. In 1885 he published, after long indecision, his 
volume of poems, A Child’s Garden of Verses, an inferior story. 
The Body Snatcher, and that admirable romance. Prince Otto, 
in which the peculiar quality of Stevenson’s style was displayed 
at its highest. He also collaborated with W. E. Henley in some 
plays. Beau Austin, Admiral Guinea and Robert Macaire. Early 
m i886 he struck the public taste with precision in his wild 
symbolic tale of The Strange Case of Dr Jekyll and Mr Hyde. 
In the summer of the same year he published Kidnapped, which 
had been written at Bournemouth. 

This, however, was a period of great physical prostration, 
so that 1886 and 1887 were prforce among the least productive 
years of Stevenson’s life. In the early months of 1887 Stevenson 
was particularly ill, and he was further prostrated by being 
summoned in May to the deathbed of his father, who had just 
returned to Edinburgh from the south. He printed privately as 
a pamphlet, in June 1887, a brief and touching sketch of his 
father. In July he published his volume of lyrical poems called 
Underwoods. The ties which bound him to England were now 
severed, and his health was broken to such a discouraging degree 
that he determined to remove to another hemisphere. Accord¬ 
ingly, having disposed of Skerryvore, his house at Bournemouth, 
he sailed from London, with his wife, mother and stepson, 
for New York on the 17th of Aumst 1887. He never set fool 
in Europe again. His memoir of his friend Professor Flee'ming 
Jenkin was published soon after liis departure. After resting 
at Newport, he went for iffie winter to be under the care of a 
physician at Saranac Lake in the Adirondacks for the winter. 
Here he was very quiet, and steadily active with his pen, writing 
both the greater part of the Master of Ballantrae and many of his 
finest later essays. He had undertideen, for a regular payment 
greatly in excess of anything which he had hitherto received, 
to contribute a monthly essay to Scribner’s Magazine, and these 
essays, twelve in numba, were published continuously through¬ 
out the year 1888. Early in that year was begun The Wrong 
Box, a farcical romance in which Mr Lloyd Osbourne participated; 
Stevenson also began a romance about the Indian Mutiny, which 
he abandoned. His attitude about this time to life and experi¬ 
ence is reflected in Pulvis et umbra, one of the noblest of aU his 
essays. In April 1888 he was at the coast of New Jersey for 
some weeks, and in June started for San Francisco, where he 
had ordered a schooner, the “ Casco,” to be ready to receive him. 
On the 28th of the month he started, as Mr Colvin has said, 
“ on what was only intended to be a pleasure excursion . . . 
but turned into a volunt^ exile prolonged until the hour of 
his death ”; he never again left the waters of the Padfic. The 
“ Casco ” proceeded first to the Marquesas, and south and east 
to 'Lahiti, passing before Christmi# northwards to Honolulu, 
where Stevenson spent six month# and finished The Master of 
Ballantrae and The Wrong Box, It was during this time that 
he paid his famous visit to thelqier settlement at Molokai. In 
1889, “ on a certain bright June day,” the Stevensons sailed 
for the Gilbert Islai^s, and after six* months' cruising found 
themselves at Sunoa, where he landed for the first time about 
Qvistmas Day 1869. On this occasion, however, thou(^ 
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strongly drawn to the beautiful island, he stayed not longer than 
six we^, Md proceeded to Sydney, where, early in 1890, he 
published, in a blaze of righteous anger, his Faiher Damien ; 
an Open Letter^ the Rev. Dr Hyde of Honolulu, in vindication of 
the memory of Father Damien and his work among the lepers 
of the Pacific. At Sydney he was very ill a^ain: it was now 
obvious that his only chance of health lay within the tropics. 
For nearly the whole of the year 1890 the Stevensons were 
cruising through unfamiliar archipelagos on board a little 
trading steamer, the “ Janet Nicholl.” Meanwhile his volume 
of Ballads was published in London. 

The last four years of his unquiet life were spent at Samoa, 
in circumstances of such health and vigour as he had never 
pret'ioudy enjoyed, and in surroundings singularly picturesque. 
It was in November 1890 that he made his abode at Vailima, 
where he took a small barrack of a wooden box 500 ft. above 
the sea, and began to build himself a large house close by. The 
natives gave him the name of Tusitala. His character dcA'eloped 
unanticipated strength on the practical side; he became a 
vigorous employer of labour, an active planter, above all a 
powerful and benignant island chieftain. He gathered by 
degrees around him “ a kind of feudal clan of servants and 
retainers,” and he plunged, with more generous ardour than 
coolness of judgment, into the troubled politics of the country. 
He-took up the cause of the deposed king Mataafa with extreme 
ardour,and he wrote a book, A Footnote to History: Eight Years 
of Trouble in Samoa (1892), in the endeavour to win over British 
sympathy to his native friends. In the autumn of this year 
he received a visit at Vailima from the countess of Jersey, in 
company with whom and some others he wrote the burlesque 
extravagance in prose and verse, called An Object of Pity, 
privately printed in 1893 at Sydney. Whenever the cultivation 
of his estate and the vigorous championship of his Samoan 
retainers gave him the leisure, Stevenson was during these 
years almost wholly occupied in writing romances of Scottish 
life. The Wruker, an adventurous tale of American life, which 
mainly belonged to an earlier time, was written in collaboration 
with Mr Lloyd Osbourne and finally published in 1892; and 
towards the close of that very eventful and busy year he began 
The Justice Clerk, afterwards Weir of Hermiston. A portion 
of the old record of emigrant experiences in 1879, long suppressed 
for private reasons, also appeared in book form in 1892. In 
1893 Stevenson published the important Scottish romsmee of 
Catriona, written as a sequel to Kidruipped, and the three tales 
illustrative of Pacific Ocean character, Island Nights’ ErOeriain- 
ments. But in 1893 the uniform good fortune whidi had attended 
the Stevensons since their settlement in Samoa began to be 
disturbed. The whole family at Vailima became ill, and the final 
subjugation of his proteg^ Mataafa, and the destruction of his 
party in Samoan politics, deeply distressed and discouraged 
Stevenson. In a series of letters to The Times he exposed the 
policy of the chief justice, Mr Cedercrantz, and the president of 
the council, Baron Senfft. He so influenced public opinion 
that both were removed from office. In the autumn of that 
year he went for a change of scene to the Sandwich Islands, 
but was taken ill there, and was only too glad to return to Samoa. 
In 1894 he was greatly cheered by the plan, suggested by friends 
in England and carried out by them with the greatest energy, 
of the noble collection of his works in twenty-eight volumes, 
since known as the Edinbuigh edition. In September 1894 
was published The Ebb Tide, the latest of his books which h? saw 
through the press. Of Stevenson’s daily avocations, and of tlw 
t emp*^ tdhis mind through these years of romantic exfle, a clear 
idea may be obtained by Sie posthumous Vailima Letters, edited 
by Mr Sidney Colvin in 1895. Through 1894 he was engaged 
in composing two romauces,neither of which he lived to complete. 
He was dictating Weir of Hermiston, apparently in his usual 
health, on the day he died. This was the 3rd of December 
{894; he was gaily talking on the verandah of his house at Vailima 
when he had a stroke of apoplexy, from which he never recovered 
consciousness, and passed away painlessly in ti» ooursa of the 
evening. His body was carried next day by sixty sturdy 


Samo^, who adcnowleiiged Stevenson as ^eir chief, to the 
summit of the precipitous peak of Vaea, where he had wished 
to be buried, and where they left him to rest for ever with the 
Pacific Ocean at his feet. 

The cha™ of the personal character of Stevenson and the 
romantic vicissitudes of his life are so predominant in the minds 
■of all who knew him, or lived within earshot of his legend, that 
they make the ultimate position which he will take in the history 
of English literature somewhat difficult to decide. That he 
was the most attractive figure of a man of letters in hk generation 
is admitted; and the acknowledged fascination of his character 
was deepened, and was extended over an extremely wide circle 
of readers, by the publication in 1899 of his Letters, which have 
subdued even those who were rebellious to the entertainment 
of his books. It is therefore from the point of view of its 
“ charm ” that the genius of Stevenson must be approached, 
and in this respect there was between himself and his books, 
his manners and his style, his practice and his theory, a very 
unusual harmony. Very few authors of so high a class have 
been so consistent, or have made their conduct so close a reflec¬ 
tion of their philosophy. This unity of the man in his work 
inakes it difficult, for one who knew him, to be sure that one 
rightly gauges the purely literary significance of the latter. There 
are some living who still hear in every page of Stevenson the 
voice of the man himself, and sec in every turn of his language 
his flashing smile. So far, however, as it is possible to dis¬ 
engage one’s self from this captivation, it may be said that 
the mingling of distinct and original vision with a singularly 
conscientious handling of the English language, in the sincere 
and wholesome self-consciousness of the strenuous artist, seems 
to be the central feature of Stevenson as a writer by profession. 
He was always assiduously graceful, always desirii^ to present 
his idea, his image, his rhapsody, in as persuasive a light os 
possible, and, particularly, with as much harmony as possible. 
He had mastered his manner and, as one may say, learned his 
trade, in the exercise of criticism and the reflective parts of 
litcra.ture, before he surrendered himself to that powerful 
creative impulse which had long been tempting him, so that when, 
in’mature life, he essayed the portraiture of invented character 
he came to it unhampered by any imperfection of language. 
This distinguished mastery of style, and love of it for its own 
sake within the bounds of good sense and literary decorum, 
gave him a pre-eminence among the story-tellers of hfe tjtne. 
No doubt it IS still his romances that Stevenson keeps the 
wider circle of his readers. But many hold that his letters 
and essays arc finer contributions to pure literature, and that 
on these exquisite mixtures of wisdom, pathos, melody and 
humour his fame is likely to be ultimately based. In verSe He 
had a touch far less sure than in prose. Here We find less evi¬ 
dence of sedulous workmanship, yet not .infrequently a pierdnj' 
sweetness, a depth of emotion, a sincere and spontaUMiia 
lovableness. Which are irresistibly touching and inspiring. 

The personal appearance of Stevenson has often be^ 
described: he ww tall, extremely thin, dark-haired, restle*S, 
compelling attention with the lustre of his Wonderful brown'eyeil 
In me existing portraits of him those who nfever saw himiare 
apt to discover a strangeness which seems to thun sraister 'or 
even affected. This is a consequence of the false stability of 
portraiture, since in fife the unceasing movement of light In 
the eyes, the mobility of the mouth, and the sympathy and 
sweetness which radiated from all the features, preduded the 
faintest notion of want of sincerity. Whatever may be the 
ultimate order of reputation among hiS various books, or wfci*- 
ever posterity may ultimately see fit to ordain as regards the 
popnkrity of any of them, it is difficult to believe that the 'time 
wifi ever come in which Sttvenson will not be remembered as 
the most beloved of the writers of that age which he did’sd much 
to <i(eer and stimulate by hte example. . 'i' 

cousin R. A. M. Stevenson (1847-1900) was an accMH- 
plished;Brt-critic, Who in 1889 became professiw of fine arts at 
Univettity College, IJverpbof; he published'leveral worki'Sn 
art {Rubens, 18^; Vdisaitet, 1895; Raeburn, 1900). ■ 
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K. L. Stevenson’^ other vwks include; Memerits and Portraits 
(1887); Tie Merry Mm arts'oiker Tales and Paths (1887); The Black 
Arrow (1888); Edirtburgk; Pictwesiftte Notes (18^9); Across the 
PUtine, witk olker Mpmries and Essays {1893), and the posthumouB 
works. Songs of Travel and otker Verses (1896), St Ives (1899), com- 
plete 4 by Sir A. T...QuiIler Couch; A Stevenson Medley (1899); In 
tke Sonth Seas : experiences ... on tke " Casco " (rSSS) and ike 
Eenator {/SSf) (1900). See the Letters of Stevenson to kts Family 
(J899). with the critical and biogr^hicnl preface by Mr Sidney 
Colvin; Vailima Letters, to Sidney Colvin (1895), and the Life of 
Robert Louis Stevenson by Graham Balfour (1901). See also Professor 
Watler RalciRh, R. L. Stevenson (189,';), and Afewirn'es of Vailima 
(t 9 »S). by Isobel Strong and Lloyd Osbourne. A complete 
edition of Stevenson's works was issued at Edinburgh in 1894-1898. 
A Bibliography of the works of R. L. Stevenson by Colonel W. F. 
Ibideaux appeared in 1907, (E. G.) 


STEVENS POINT, a city and the county-scat of Portage 
county, Wisconsm, U.S.A., on both banks of the Wisconsin 
River, about 110 m. N. of Madison. Pop. (1890), 7896; (1900^, 
95*4, of whom 2*05 were foreign-born; (1905, state census), 
902*. Stevens Point is served by the Green Bay & Western 
and the Minneapolis, St Paul, & Sault Ste Marie railwajrs. It is 
attractively situated, has a fine public school system, including 
a high school, a manual training school, a domestic science 
d^artment, and kindergarten and day schools for the deaf. 
It is the seat of one of the state normal schools (1894), of St 
Joseph's Academy (Polish), and of the Stevens Point Commercial 
College, and has a Carnegie library (1904), the Portage county 
court-house, a city hospital, and a tuberculosis sanatorium. 
The city is situated in the borders of the pine timber region, 
and the lumber industry predominates. There are railway 
r^air shops here, and vanous manufactures. The city has 
a considerable wholesale jobbing trade, and is an important 
point of shipment for the products of the agricultural country 
m the vicinity. Stevens Point was first settled by George Stevens 
in 1839, was incorporated as a village in 1847, and was first 
chartered as a city in 1858. 

STEVENSTON, a manufacturing town of Ayrshire, Scotland. 
Pop. (1901), 6554. It is situated about i m. from Saltcoats 
•n the coast of the Firth of Clyde, m. S-W. of Glasgow by 
the Qlasgow & South-Western railway. There are coal¬ 
mines, several ironworks—one is among fie largest in Scotland 
—and, on the sandhills along the shore, the works of Nobel’s 
Eirplosives Company, which cover an area of a mile, the 
sepatate-hut princ^e being adopted to minimize the risks 
attendant upon so dangerous an occupation. 

STEVINDS, SIMON (1548-1620), Dutch mathematician, was 
bom in 1548 at Bruges (where the Place Simon Stevin contains 
his statue by Eugen Simonis) and died in 1620 at the Hague 
or in Leiden. Of the circumstances of his life very little is 
recorded; the ejcact day of his birth and the day and place 
qf bis death are alike uncertain. It is known that he left a widow 
with two children; and one or two hints scattered throughout 
his works inform us that be began fife as a merchant’s derk 
in Antwerp, that he travelled in Poland, Denmark and other 

K of nortliem Europe, and that he was intimate with Prince 
ice of Orange,, who asked his advke on many occasions, 
^ made him a public officer—at first .director of the so-called 
“.waterstaet," and ^terwards quartermaster-general. The 
question whether Stcyinus,,fike most of the rest of the prince’s 
<ollon»ep, beloiiged to th,e ProtMfant creed hardly admits of a 
cetegopcal answer. A Roman Catholic-would perh^ not have 
sq ready as Stevinus to deny, the value of all authority. 
A Rnrowiit^halic could not well haye boasted, as Stevinus m 
« political pamphlet djd, that fie had always been in harmony 
with the exocfitive power. But against, these consideratiems 
it might be uijged a Protestant had no occasion to boast of a 
hMmony roost mitural to him, whfie Jiifi further remark to the 
qfiect that »sUt« church is indispeiisable, and that those whp 
e«WK)t belong to, it on conadenbous. ,grwn<k ought to leavp 
the country rather than show any cppopitipp to its rites, sepn:^ 
arther to indicate the-cwpto-CathoJic. j-’Tb'e same cqndasion 
is supported by the fact.umt Stevinna, a year before his death, 
ibeqfMimhed a pious l^cy to thp church qf Wes.tkerke inJlawterS 
out of the reveau,es ofwi^ch rotosi|s,5yeta to be said., 


His claims to fame are varied. His contemporaries were 
most struck by his invention of a carriage with sails, a little 
model of which was preserved at Schevenmgen till 1802. The 
carriage itsdf had been lost long before; but we know that about 
the year 1600 Stevinus, with Prince Maurice of Orange and 
twenty-six others, made use of it on the seashore between 
Scheveningen and Petten, that it was propelled solely by the 
force of the wind, and that it acquired a speed which exceeded 
that of horses. Another idea of Stevinus, for which even Hugo 
Grotius gave him great credit, was his notion of a bygone age 
of wisdom. The goal to be aimed at is the bringing about of a 
second age of wisdom, in which mankind shall have recovered all 
its early knowledge. The fellow-countrymen of Stevinus were 
proud that he wrote in their own dialect, which he thought 
fitted for a universal language, as no other abounded like Dutch 
in monosyllabic radical words. 

Stevinus was the finst to show how to model regular and 
semiregukr polyhedra by delineating their frames in a plane. 
Stevinus also distinguished stable from unstable equilibrium. 
He proved the law of the equilibrium on an inclined plane. 
He demonstrated before Pierre Varignon the resolution of forces, 
which, simple consequence of the law of their composition 
though it is, had not been previously remarked. He discovered 
the hydrostatic paradox that the downward pressure of a liquid 
is independent of the shape of the vessel, and depends only oa 
its height and base. He also gave the measure of the pressure 
on any given portion of the side of a vessel. He had the ide\ 
of explaining the tides by the attraction of the moon. Stevinus 
seems to be the first who made it an axiom that strongholds 
arc only to be defended by artillery, the defence before his time 
having relied mostly on small firearms. He was the inventor 
of defence by a system of sluices, which proved of the highest 
importance for the Netherlands. His plea for the teaching 
of the science of fortification in universities, and the existence 
of such lectures in Leiden, have led to the impression that he 
himself filled this cliair; but the belief is erroneous, as Stevinus, 
though living at Leiden, never had direct relations with its 
university. 

Book-keeping by double entry may have been known to 
Stevinus as clerk at Antwerp either practically or through the 
medium of Hie works of Italian authors like Lucas Faccioli 
and Girolamo Cardan. He, however, was the first to recomniend 
the use of impersonal accounts in the national household. He 
practised it for Prince Maurice, and recommended it to Sully, 
the Frendi statesman. 

His greatest success, however. Was a small pamphlet, first 
published in Dutch in 1586, and not exceeding seven pages 
in the French translation. 'ITiis translation is entitled La Disme 
enseignant faciletnent expidier par Nambres Eniiers sans romptu 
tons Comptes se rencontrans aux Affaires des Hommes. Decimal 
fractions had been employed for the extraction of square roots 
some five centuries before hb time, but nobody before Stevinus 
established theit^ daily use| and so well aware was he of the 
importance of his innovation that he declared the universal 
introduction nf decimal coinage, measures and weights to be 
only a question of time. His notation is rather unwieldy. The 
poini-peparaliinj' the Integers from the decimal fractions seems 
to be the 'invenrion pf Bartholomaeus Pitiscus, in whose trigono¬ 
metrical tables (1612) li occurs and it was accepted by John 
Napier in fiis ibgarithm’ic papers (1.614 and 16x9). Stevinus 
printed little th® exponents of the different powers 

of one-tenth. Fbr instance, 237^V\r was printed 237 © 5 @ 
.7 @ 8 ®; atid the fact that Stevinus meant iJiose eneWed 
numerals to denote mere exponents h evident from his employ- 
•mg the veiy same jign 'for poweto of algebraic quantities; e.g. 
9 <4l.“ *4 ©,+6 © - S to denoto :'9*‘-14**+6*- 5. He does 
not even avoid firactionfu exponents ('* Racine cubiqbe de © 
setoit I encircle"), and is ignp^t only Mfiegative exponents.' 

Wrote 08 'oakr edentMe esh^eCtB—optleSi-feoaraply, 
astromomyi dcc.-rtcad •'number ot.hla wiitiDiis were,ttanslated'into 
Lattoiby-iW-iSaidUsH. ;.Tberear«.two fxuniiiete editions in 

oueto l 6 o 8 ,.tlle. 9 theria,i 63 ^ 
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flfFBWABT, Stuast or StkjaW, lihe Bumamt of a family 
whi* inherited the Scottish and ultimately the English crown. 
Theirideicent fs traced to a Breton immigrant, Alan the son of 
ilaald, airich Flaald was a brother of Alan, steward (or sene- 
•dbal) of Do! in Brittany. This elder Alan, whose name occurs 
"b : Breton documents before 1080, went on crusade in 1097, 
and was apparently succeed by his brother Flaald, whose 
son, the youngw Alan, enjoyed the favour of Henry I., who 
bettowed on him Milcham and its barony in Norfolk, where he 
funded Sporle Priory. By the daughter of Emulf de Hesdin 
(in Picardy), a Domesday baron, he was father of at least three 
sons: Jordan, who succeeded to the family office of steward of 
Dol; William, who inherited Mileham and otlier e.states in Eng- 
land, and who founded the great baronial house of Fits Alan 
(afterwards earls of Arundel); and Walter, who was made by 
David I. steward (dapiftr) or seneschal of Scotland. The 
Scottish king conferred on Walter various lands in Renfrewshire, 
including Pai.slcy, where he founded the abbey in 1163. Walter, 
bis p^andson, third steward, was appointed by Alexander 11 . 
jnstkmry of Scotland, and, dying in 1*46, left four sons and three 
daughters. The third son, Walter, obtained by marriage the 
earldom of Menteith, wiiieh ultimately came by marriage to 
Robert, duke of Albany, son of Robert 11 . Alexander, fourth 
steward, the eldest son of Walter, third steward, inherited by 
his marriage with Jean, granddaughter of Somerled, the islands 
of Bute and Arran, and on the and of October 1863 led the Scots • 
against Haakon IV., king of Norway, at Largs. He had two 
sons, James and John. The latter, who commanded the men 
of Bute at the battle of Falkirk in 1398, had seven sonst (1) 
Sir Alexander, whose grandson George became in 1^9 earl of 
Angus, the title afterwards passing m the female line to the 
Douglases, and in 1761 to the duke of Hamilton; (2) Sir Alan of 
Dre^iom, ancestor of the earls and dukes of Lennox, from whian 
Lord Darnley, husband of Queen Mary, and also Lady Arabella 
Stuart, were descended; (3)Sir Walter,;who obtained the barony 
of Garm, Wigtownshire, from his uncle John Randolph, earl 
of Moray, and was the ancestor of the carls of Galloway, younger 
branches of the family being the Stewaite of Tonderghie, Wig¬ 
townshire, and also those of Phypgill and Glenturk in the same 
county; (4) Sir James, who fell at Dupplin in 4332, ancestor of 
the lords of lorn, on whose descendants were.confcrred at diSer- 
eat periods the earldoms of Athole, Buedum and Tra^uair, and 
who were also the progenitors of the Stewarts of Appin, Argyll- 
slure, and of Grandtully, Perthshire; (5) Sir John, Idlled at 
Halidon Hill in 1333; (6) Sir Hugh, who fought under Edward 
Bruce in Ireland; and (7) Sir Rob^ of Daldowie, ancestor of 
the Stewarts of Allanton and of Coltness. James Stewart, 
the elder son of Alexander, fourth steward, sucokded his father 
in 1283, and, after distinguishing lumself in the wars of Wallace 
and of' Bruce, died in 1309. His son Walter, sixth steward, who 
1*4 joint command, with Sir James Douglas of the left wing 
at the battle of Bannockburn, married Marjory, daughter <3 
Robert ^ Bruce, and during the latter’s absence in Ireland. 
was entrusted with the government of the kingdom. He died 
m *326, leaving an only son, who as Robert II. ascended the 
throne of Sewand in 1371. Sir Alexander Stewart, earl of 
Buchan, fourth son of Robert H., who earned by his ferocity 
the titk of the “ Wolf of Bidenoch,” inherited by his wife the 
eartdom of Ross, but died without' legitimate issue, although 
ftbni his ilfegititnate offspring were descended the Stewarts of; 

of Athole, of Garth, of Urrard and of St Fort. On 
the death of the “ Wolf of Badenodh ” the earldom of Buchan 
pMsed to his brother Robert, duke of Albany, also carl of Fife 
wd call of Mentwth, but these earldoms were forfeited on 
the execution of hia son Murdoch in 1435, the earld^ of. Buchan 
againrhowever, coming to the house of Stewart in' t^e person 
of tonto,steondson of Sir'James''Stewi^,the.blBC»'knight' 
df'Xbhij'by', Joan, or .Joanpi, Widow of ]^ing James jt, From 
2 fui 4 oi^ 4 lW of Ali«ny, were descended the Stewarts of Ard- 
^ich and other BuniliM of thai‘t»me4n Per<Si8bito,and also 
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the Stuarts of inebbrede and 'Laithers, Abtrdeeitthiliet# Vxbm’k 
natural mn of Robert IL were descended the Steuartdbf^Miteiise', 
Perthshire, and front a natural son of Robert 
Stewarts of Blackball and Greenock. The direct toaM'Ikie of 
the royal family terminated with the death of James V. in 
whose daughter Mary was the first to adopt the spellnig “Stuarti^ 
Mary was succeeded in her lifetime m 1567 by her only SOM 
James VI., who through his father Lord Domiey was also tiedd 
of the second branch, diere being no surviving male issue '»»f 
the family from progenitors later than Robert II. In James Vi, 
son of James IV. by Margaret, daughter of Henry'VlIijAh* 
claims of Margaret’s de.scendants became merged in'the ^Soesdish 
line, and on the death of Queen Elizabeth of England, ^tlM 
last surviving descendant of Henry VIII., James VI. of Smtiand> 
lineally the nearest heir, was proclaimed king of £ngluid,‘'ia 
accordance with tlie arrangemonts made by Lord Barghl^ 
and Elizabeth’s other advisers. The accession of James, Was» 
however, contrary to the will of Henry VIII., which fairourad 
the heirs of bis younger sister Mary, wife of Charles BrandoO) 
duke of Suffolk, whose succession would probably have marvSir 
lously altered the complexion of both Scottish and En^sh 
history. As it was, the only result of that will was a tmgedy 
initiated by Elizabeth and consununated by James. In the 
Scottisli line the nearest heir after James VI., both to thi Stotttek 
and English crowns, was Arabella Stuart, only child of Gbarles> 
earl of Lennox, younger brother of Lord Damley-^Lady 
Margaret Douglas, the mother of Darnley and his btother, 
having been the daughter of Archibald, sixth earl of Angns/ iy 
Margaret of England, queen dowager of James IV.' Jsmss iVit 
(I. of England) was thus nearest heir by a double ‘deseonkl, 
Arabella Stuart being next heir by « Single descent. OtMtcccraat 
of the descent from Hemy VII., the jealousy of Elizabeth bad 
already caused her to inrnrison Arabella’s ntother Elizafaeti^ 
daughter of Sir William Cavendish, on leamii^ toat she 1 bod 
presumed to marry Lennox. The'daughter’s matriage tiie was 
determined by every .possible means to prevent. Si^t^jsetbd 
when King James proposed to marry her to Lord EsraC' StnaU^ 
whom he had created duke of Lennox, but when the appalling 
news reached her that Arabella had actually found a jovati Hi 
Edward Seymour, grandson of Catherine Grey, heiress' >of 
SuffoQcs, site was so deeply alarmed and indignant ithat-udib 
immediately ordemd her imprisonment. This happened issto- 
diately before ElizabeUi’s deathy after which she .obtained ibtf 
release. Soon after the accession of James a eongjitwyyijcf 
which she was altogether ignorant, was entered into to ad^ea 
her to the throne, but this caused no alterarion in heritrtetmeMt 
by James, who allowed her a'maintenance cd:;£8iooia.ysaBii''IM 
Feteuary 1610 it was discovered that she was enpgecLto 
Seymour, and, although she then promised never to naaery bitt 
without the kings consent, the marriage took place aewetlf id 
July following. In consequena of tiiis her husband wab SPtoto 
the Tower and she 'was placed in private confinement. 
separated, both succeeded in-escaping simultaneoaaly ob'm 
3rd of June 1611; but, less Ic^nate timber husbbndywhmgdk 
safe to the Continemt, she was captured' ift the straita bf Ewifr 
,and shut up in the Tower of London. Her bopelees eapj^i^ 
deprived her of her reason before her sorrowa. were ooned ly 
death, on the 37th of September'1615. 

By the usurpation of Cromwell the Stiiarts wi^' excludt^ 
from the throne from the defeat of Charles I. at J^asehy, in 
until the restoration pf his son Chgi^^,iL, in . toJvle 
'refers to the tminion df gmealogi^ that Crottiw^ ‘"Wai iifflupit 
ably eithqr the ninth or the t^th or some other'ffipow 
part Of half a cousin of Charles Stuart,” Bui; this h4(f' .been c^- 
letely exploded by Walter Rye in the. GeHealogist, 
tewd Genealogy and Cfomwtill’sRo^ DesOeat, _ hews|n^ 
vO!. ii. ptj.'34-42). On the dteth,of Charles II. uiijta 

in 168^, h’s mother James, duke of York, ^cepd^d the 
as Tames It. but he so (dienated; the sy'mpa^iqi 
hyliB untpnstitutional teqrtS to furl,her |tte CaJpi^Sp 

'rclieipzt 'that an inyitiftiw WjaS .sent to the 
.come "to' fhe rracue’oi 'the'laws aria’reli^M of EOgiaHli^ 
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Next to the son of James II., still an infant under his father’s 
control, Mary, princess of Orange, elder daughter of James II., 
bad the strongest claim to the crown; but the claims of the prince 
of Orange also, even apart from his marriage, were not very 
remote, since he was the son of Mary, eldest daughter of 
Charles I. The marriage had strengthened the claims of both, and 
they were proclaimed joint sovereigns of England on the 12th 
of February 1689, Scotland following the example of England 
on the nth of April. They left no issue, and the Act of Settle¬ 
ment passed in 1701, excluding Roman Catholics from the 
throne, secured the succession to Anne, second daughter of 
James II., and onher death without issue to the Protestant house 
of Hanover, descended from the princess Elizabeth, daughter 
of James I., wife of Frederick V., count palatine of the Rhine. 
On the death of Anne in 1714, George, elector of Hanover, 
eldest son of Sophi i (youngest child of the princess Elizabeth), 
and Ernest, elector of Brunswick-Liineburg, or Hanover, 
consequently became sovereign of Great Britain and Ireland, 
and, notwithstanding somewhat formidable attempts in behalf 
of the elder Stuart line in 1715 and 1745, the Hanoverian suc¬ 
cession has remained uninterrupted and has ultimately won 
universal assent. The female issue of James II. ended with the 
death of his daughter. Queen Anne. James, called James III. 
by Ae Jacobites and the Old Pretender by tlie Hanoverians, 
had two sons—Charles Edward, the Young Pretender, who 
died without legitimate issue in 1780, and Henry Stuart, 
titular duke of York, commonly called Cardinal York, on whose 
death in 1807 the male line of James II. came to an end. Henry 
was also the last descendant in the lineal male line of any of 
the crowned heads of the race, so far as either England or Scot¬ 
land was concerned. In the female line, however, there are 
among the descendants of James I. representatives of the royal 
Stuarts who are senior to the house of Hanover, for Philip, 
duke of Orleans (brother of Louis XIV.), married, as his first 
wife, Henrietta, daughter of Charles I., and, as his second, 
Charlotte, granddaughter and heiress of the princess Elizabeth 
(daughter of James I.). By the former, through their daughter, 
the queen of Sardinia, he was ancestor, among others, of the 
princess Maria Theresa of Bavaria, who in 1910 was “ heir of 
hne " of the house of Stuart, her eldest son, Prince Rupert, being 
beir to the throne of Bavaria; and from his second marriage 
descends the house of Orleans. In addition to those descended 
from these two marriages there are also the descendants of 
Edward, a brother of the electress Sophia. The male repre¬ 
sentation of the family, being extinct in the royal lines, is 
claimed bythe earls of Galloway and also by the Stewarts of 
Costlemilk, but the claims of both are more than doubtful. 

&e Sir George Mackenzie, Defenct of the Royal Line of Scotland 
(t6Ss), and Antiquity of the Royal Line of Scotland (i686): Crawfurd, 



was chairman of the commission scrit by the United State t» 
the Paris Exposition of 1867. In 1869 he was appointed 
secretary of the treasury by President U. S, Grant, but the Senate 
refused to confirm the appointment because of im old law 
excluding from the office any one interested in iffie importation 
of merchandise. Grant asked Congress to repeal the law, aiki 
Stewart ofiered to transfer his business to trustees and to give 
its proceeds while he held office to charitable institutions, but 
the nomination was never confirmed. Stewart sent to Ireland 
a shipload of provisions during the famine of 1846; he manuf^ 
tured -md sold to the government, at less than the prevailing 
rates, great quantities of cotton clolb for the use of the army 
during the Civil War; he took an active part in the prosecution 
of the “ Tweed Ring ” in New York; he sent a shipload of 
flour to the French sufferers from the Franco-German War, and 
he gave $50,000 to the sufferers from the Chicago fire of 1871. 
In 1869 he bought some 7000 acres on the Hempstead Plain, 
Long Island, New York, and c.stablished Garden City for working 
men. The cathedral of the Incarnation (Protestant Episcopal) 
dedicated in 1885, was erected in Garden City by Stewart’s 
widow as a memorial to him. He died in New York on the loth 
of April 1876,1 leaving the bulk of his great fortune to his widow, 
Mrs Cornelia (Clinch) Stewart (1802-1886).- His large art 
collection was sold by auction in New York in 1887. 

See William O. Stoddard, " Alexander Turney Stewart," in Men 
of Business (New York, 1893); " A Merchant Prince," in Chambers's 


Stewart (1739); Andrew Stuart, Genea _ , , 

(1798); Stodart, House of Stuart ^vately printed, 1855); An 
Abstract of the Evidence to Prove that Sir William Stewart of Jedworth, 
the Pater^ Ancestor of the Present Earl of Galloway, was the Second 
Son of Sir Alexander Stewart of Darnley (1801); Riddell, StewartiaiM 
{1843); W, Townend, Descendants of the Stuarts (1858); R. W. 
Eyton, History of Shropshire (1858), voi, vii.; Bailey, The Succession 
to the English Crown iiSrs): Skdton, The Royal House of Stuart 
(1890); ]. H. Round, Studies in Peerage and Family History (190*): 
and a. Cowan, The Royal' House of Stuart (1908). The best chart 
pedigree of the bouse is that which was prepared for the Stuart 
Exhibition by W. A. Lindsay, 

STEWAipn', ALEXANDER TURNEY (1803--1876), American 
merchant, was bom, of Scotch descent, at Lisburn, near Bel¬ 
fast, Ireland, on the i2th of October 1803. He studied for the 
ministry for about twp years at Trinity College, Dublin, emi¬ 
grated to New York in 1823, and in 1825 opened a small dry 
goods store. In 1848 he built at the comer of Chambers Street 
Olid Bro^way a store which became the wholesale department 
lipcSh flie cbmpletion ip 1862 of the large store on Broadway 
pkweeft Ninth and Tenth Streets. The business grew to enor- 
ffiOUS pfiCiportions for those days, with foreign branches in 
XtDtiteter, Belfast, Glasgojlf, Berlin, Paris and Lyons. Stewart 


Journal (1888). vol. Ixv.; and George W. Walling, Recollections of 
a New York Chief of Police (New York, 1887). 

STEWART, BALFOUR (1828-1887), Scottish physicist, was 
bom in Edinburgh on the ist of November 1828, and was 
educated at the university of that city. The son of a tea 
merchant, he was for some time eng^ed in business in Leith 
and in Australia, but, returning to his studies of physics at Edin¬ 
burgh, he became assistant to J. D. Forbes in 1856. Forbes 
was especially interested in questions of heat, meteorology, and 
terrestrial magnetism, and it was to these that Stewart also 
mainly devotiS himself. Radiant heat first claimed his atten¬ 
tion, and by 1858 he had completed his first investigations into 
the subject. These yielded a remarkable extension of Piero 
Pr6vost’s “ Law of Exchanges,” and enabled him to establish 
the fact that radiation is not a surface phenomenon, but takes 
place throughout the interior of the radiating body, and that the 
radiative and absorptive powers of a substance must be equal, 
not only for the radiation as a whole, but also for evepr con¬ 
stituent of it. In recognition of this work he received in 1868 
the Rumford medal of the Royal Society, into which he had 
been dected six years before. Of . other papers in which he 
dealt with this and kindred branches of physics may be men¬ 
tioned "Observations with a Rigid Spectroscope,” “ Heating of a 
Disc by Rapid Motion in Vacuo,” Themml Equilibrium in an 
Enclosure Containing Matter in Visible Motion,’’ and “ Intoml 
Raffiation in Uniaxal Crystals.” In 1859 he was appointed 
director of Kew Observatory, and there naturally became 
interested in problems of meteorology and terrestrial magnetism. 
In 1870, the year in which he was very seriously injured in a 
railway accident, he was dected professor of physics at Owens 

> On the 6th of November 1878 his body was stolen front Si Mask’s 
churchyard in New York, but recovered in 1881 opon'the p^mwt 
of $20,000, and buried in the crypt of the cathedral in Garden 
City. 

■ Upon her death she left a small part of her estate to her other 
relatives and her servants, about $4,631,000 to Charies J. Clinch, 1 
kiiuman, and about $9,262,000 to J>^ge Henry Hilton (i824-.i89$)% 
a business associate of Stewart, who had received a teacy m 
$1,000,000 from Stewart, and who managed Mrs Stewart's bus&Ms 
afiairs after her husband's death. Clinch and Hilton were exccutcm, 
and it was understood that Hiitcn should complete the cathedral at 
G^en City and endow schools there. A nephew of His Stswsst in 
1887 sued to break the will on the ground that Hiltpn hsdrUnduly 
influenced her; the case was compromised out of court in 1896 and 
Mrs Stuart's relatives received more of her estate than theyVtttdd 
have got under tte terms of the tcstainenL 
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€sU^ Mondustetj «nd retained that chair until his deaths whidi 
happened near Drogheda, in Ireland, on the 19th of December 
1687. He was the author of' several successful textbooks 
of science, and also of the article on “ Terresta-ial Magnetism ” 
in the ninth edition of this Encyclopaedia, in conjunction 
with Professor P. G. Tait he wrote The Unseen Universe, at 
first published anonymously, which was intended to combat the 
cooiinon notion of the incompatibility of science and religion. 

STEWART, CHARLES (1778-1669), American naval officer, 
was born at Philadelphia, Pennsylvania, on the 28th of July 
1778, of poor Irish parents. At the age of thirteen he shipped 
as cabin boy on a merchant vessel, and soon commanded a 
ship in the India trade. He entered the United States navy in 
March 1798 as lieutenant on the frigate “ United States,” and 
in 1800, when in command of ti»e “ Experiment,” took the 
Freiu'li privateers “Deux Amis” and “ Diane.” In 1802-4 he 
served against Tripoli, first as executive officer of the “ Gmstel- 
latioii ’’ and then as commander of the “ Siren.” In 1806 he 
became a captain. From 1808 to 1812 he was in the merdiant 
service, but on the outbreak of hostilities against Great Britain 
returned to the navy, and with Commander William Bainbridge 
is said to have persuaded President Madison to send the navy 
to sea instead of using it only for harbour defence. Placed in 
the command of the “ Constellation,” be was closely blockaded 
at Norfolk, Virginia. In 1813 he was placed in command of the 
" Constitution,” and in February 1815 captured the “ Cyane ” 
and the “ Levant,” though the “ Levant ” was retaken. Later he 
commanded the Mediterranean squadron, the Pacific squadron, 
the home squadron and the Philadelphia navy yard. He was 
retired in 1855, and became rear-admiral on the retired list in 
1862. He di^ in Bordentown, New Jersey, on the 6th of 
November 1869. His daughter, Delia Tudor, married, in 18^4, 
John Henry Parnell, and became the mother of the Irish 
leader, Charles Stewart PamelL 

STEWART, SIR DORALD MARTIN (1824-1900), British 
field marshal, son of Robert Stewart of Forres, Elginshire, was 
bom at Mount Pleasant, near Forres, on the ist of Mwch 1824. 
Educated at schools at Findhotn, Dufftown and Elgin, and at 
Aberdeen University, he entered the Bengal army in 1840, and 
served in 1854 and 1855 in the frontier expeditions against the 
Mohmands, and Afridis Aka and Bari Khel (medal and clasp). 
In the Indian Mutiny in 1857 Stewart, after a famous ride from 
Agra to Delhi with despatches, served on the staff at the siege 
and capture of Delhi and of Lucknow, and afterwards through 
the campaign in Kohilkhand (medal and two clasps, and brevet- 
major and lieutenant-colonel). For nine years he was assistant 
and deputy-adjutant-generaJ of the Ben^ army, commanded 
the Bengal brigade in the Abyssinian expedition in 1867 (medal 
and C 3 .), and became a major-general in 1868. He reorganized 
the penal settlement <rf the Andaman Islands, where he was 
commandant when Lord Mayo was assassinated, and, after 
holding the Lahore command, was promoted lieutenant-general 
in 1877, and commanded the Kandahar field force in the Afghan 
War in 1878 (K.C.B. and thanks of parliament), fa 1880 he 
made a difficult march from Kandahar to Kabul, fighting on the 
way the battles of Ahmed Khri and Uizu, and held supreme 
military and civil command in northern Af^anistan. On 
hearing of the Maiwand disaster, he despatched Sir FVederidt 
Roberts with a division on his^oeiebratod march from Kabul to 
Kandahar, and himself led, fae rest of the army back to India 
by the Khyber Pass (medal witir claspj G.C.B., C-I.E., barmietey, 
and thanks of parliament). Promoted general in 1881, he 
was for five years commandtt-in-chief in India, and afterwarcte 
member of the council of the secretary of state for India 
his death. He was made GX.S.L in 1885, promoted to^ Md 
marshal in 1894, and appointed governor of Chelsea Hospital 
in 1895. He died at Algiers on the a 6 th of March *900. 

See G. R. Elsmie, 5 *> DvnM Stemart (1903). 

SnWART, DHOALD (1753-2828); Scottish phitasroher^ ^ 
bom in Edinburgh on the aand <ff November 1753^ Hit fathm, 
Maittiiew SttWBrt'(T7i'5*lt78i^,.wM prtrfessor of mtiaimatics m 
Hie university of Edinburgh ^iya?-*??*)- Stewart was 


educated-in Kdinbttigh ak the high tchoid'abd univ^i^, 
where he read mathematics and moral phdosophy vUtder -Adim 
Ferguson, fa 1771, in the hope 6f gaining a SneB'exE^itibn 
and proceeding to Oxford to s^y for the EngliHi Chui^, he 
went to Glasgow, where he attend^ the classes of ThOnias Reid. 
While he owed to Reid all his theory of morality, he repkid the 
debt by giving fo Reid's views the advantage of his admiralfie 
style and academic eloquence, fa Glasgow Stewart boarded fa 
the same house with .^hibald Alison, author of the Esroj' Oft 
Taste, and a lasting friendship sprang up between them. After a 
single session in Glasgow, Dugald Stewart, at the of nineteen, 
was summoned by his father, whose health was beginning to 
fail, to conduct the mathematical classes in the university of 
Edinburgh. After acting three years as his father’s substitute 
he was elected professor of mathematics in conjunction' with 
him in 1775. Three years later Adam Ferguson was appbinted 
secretary to the commissioners sent out to the American colonies, 
and at his urgent request Stewart lectured as his substitute. Thus 
during the session 1778-1779, in addition to his mathematiokl 
work, he delivered an original course of lectures on morals, 
fa 1783 he married Helen Bannatyne, who died in 1787, leaving 
an only son, Colonel Matthew Stewart. In 1785 he succeeddi 
Ferguson in the chair of moral philosophy, which he filled for a 
quarter of a century and made a centre of intellectual and moral 
influence. Young men were attracted by his reputation-from 
England, and even from the Continent and America. Among 
his pupils were Sir Walter Scott, Jeffrey, Cockburn, Francis 
Homer, ^dney Smith, Lord Brougham, Dr Thomas Brown, 
Tames Mill, Sir James Mackintosh and Sir Archibald Alison. 
The course cm moral philosophy embraced, besides etiiica proper, 
lectures on political philosophy or the theory of goveminent, and 
from i8oe onwards a separate course of lectures was delivered 
on political ectmomy, then almost unknown as a science to the 
general public. Stewart’s enlightened political teaching was 
sufficient, in the times of reaction succeeding the French Revohs- 
tion, to draw upon him the undeserved suspicion of disaffection 
to the constitution. The summers of i788and 1789 he spent in 
France, where he met Suard, Degirando, Raynal, and learned 
to sympathize with the revolutionary movement 
fa 1790 Stewart married a second time. Min Cranstodn, 
who became his wife, was a lady of birth and accomplishments, 
and he was in the habit of submitting to her aiticism whatever 
be wrote. A son and a daughter were the isstte of this marriage. 
The death of the former in 1809 -was a-severe blow to his fatbw, 
and was the immediate cause of hit retirement, from the wHve 
duties of his chair. Before that, however, Stewart bad nOk been 
idle as an author. As a student in Glasgow be wrote an essay on 
Dreaming, fa 1792 he published the first volume <t£ the Elemeeits 
of the Philosophy of At'Human Mind; the second vedume 
appeared in 1814, and the third not till >827. !In 1.793 he 
pemted a textbook, OnOines of Moral PkSosopky, which went 
through many editions; and-in the sazae year he .readi'befote 
the Royal Society of ^inbuigh his account of the £ife vtS 
Writings of Adam Smith. Sinular memoirs of Robertson tiie 
histeman and of Reid were afterwards read before the same body 
and appear in his published works, fa 1805 Stewatt pifiiUthed 
pamphlets defending Mr (afterwards Sir Johny LesUe agMnst 
the charges-of unoctiiodoa^ made by -the 'presbytery of Edin¬ 
burgh. - fa 1806 be received in .-lieu ^ a -^sion the nominal 
office, of the writerehip of the EUnburgh Geaette, with a saltrv dt 
£300, When the sh^ of his son’s death inoOpwitated mm 
from lectui^ duxing the sessbn- of 180^1810, bis place was 
taken, at his own request, by Dr Thomas. Brown, who in 1810 
was Bspmnted conjomt professor. On the death of Brown in 
i8ao Stewart retir^ alt^ether from the professorship, wffiidi 
was conferred upon John Wilson, -better known as ‘'Christopher 
North.” From 1809 onwards StewMt lived mainly at JSmeil 
House, Lfailithgowshire, whidi wat placed at his diqwsal 
by the duke of Hamilton, fa i&to appeued the-iHUtereplucdl 
Emsye, in 1814 the second viduifla:id.!th« KfaMMs'i -fatiSig 
the Rest port and in -iSOz .dm second part hi we "Disteztn- 
ticm-l' written for the fie/iyeispeadfo Jsstomstce "SUppleracnC^' 
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catitlA 4 " A iOeaenijl the Prognsh <i>f MejUphysiwl, 

Bthica)^ «qd Politicftl Philosophy since the Reviyel (d Letters.” 
in' 39 s 3 .hn was struck with paralysis, but recovered a fair 
degree pf hfialtb, suflScient to enable him to resume bis studies. 
In , 1827 be published the third volume of the Elements, and 
in - fSaS, a few. weeks before bis death, The Philosophy of the 
Aefiee mi Moral Powers. He died in Edinburgh on the 
nthiof June 1828. A monument to his memory was erected 
m Caltpn Hill. 

Stiwaxt’s philosophical views are mainly the reproduction 
of his master Reid (for hU ethical views see Ethics). He 
upheld Reid’s psychological method and expounded the 
“common-sense ” doctrine, which was attacked by the two 
MiOs. Unconsciously, however, he fell away from the pure 
Scottish bradition and made concessions both to moderate 
empiricism and to the French ideologists (Laromigui^re, Cabanu; 
and Destutt de Tracy). It is important to notice the energy' 
of his declaration against the argument of ontology, and also 
against Condillac’s sensatirmalism. Kant, he confessed, be 
could not understand. Perhaps bis miost valuable and 
original work is his theory of taste in the Philosopkieel Essays. 
But his reputation rests rather on his inspiring eloquence and 
the beauty of his style than on original work. 

Stewart's works were edited in ii vols. (1854-1858) by Sir William 
HUunilton and completed with a memoir by John Veitch. Matthew 
'Stewart (his elde.st son) wrote alife in Annual Biography and Obituary 
(rSso). republished ^vatcly in 1838. For his pWlosopHy see 
McCosh, Scottish Phitosnfihy (1875), pp. Idu-iys; A. Bain, Mental 
Stisnet, pp. ao8, 315 and app. so, 65, 88, Sot Moral Science, pp. 639 
seq.; SirX. Stephen, Englssh Thought in the XVlIIth Century. 


SraWABT, SIB HERBERT (1843-1885), British soldier, 
tUest son of the Rev,' Edward Stewart, was bom on the 30th of 
'Tune T843 at Spaniholt,. Hampshire. He was educated at 
Windiester and entered the army in 1863. After serving in 
India with his regiment (sytb Foot) he returned to England 
in 1873, having exchanged into the 3rd Dragoon Guards. In 
H877 entered the stafi college and also the Diner Temple. In 

1678 be was sent out to South Africa, served in the Zulu War 
nnd against. Sikukuni. As chidf. staff officer under Sir G. 
Pomeroy Colley he was ppresent at Majuba (Feb. 37, 1881), 
where te>was made pritoner by a Boer patrol and detained 
untiltbe end of March.' Bi'August i88s he was placed on the 
(rtafi df the cavalry division in Egypt. After TeW-Kebir 
(tot . 13,1883) he headed a brilliant .advance upon Cairo, and 
to(ut .poi8easien''of the town and citadeL He 'Wns three times 
nuntianed in despatches, and made a brevet-colonel, CJB., and 
«ide-de-camp to the queen. In .January 1884 he 'was isent to 
Suakin-in conunand of the cavalry under Sit Gerald Graham, and 
teek'pSBti as brigadier in the.actiahs fhxn El Teb to thnadvanoe 
on .liunaneb.' His services 'were nCogmzcd by the honour of 
£.GH.,and he was assistant adjutaaft and QJU.G. in the south- 
Bastem thatrict in England from April tO S^tember 1884. : He 
then ijoinad the expedition for the relief 'of Khactumy and' in 
''Beceqiber, when news from Gordon decided Lord Wolseley to 
send a column across ithe desert of Hetemma', Stewart mis 
tntmsted with the command. On the x6th of January 1885, 
he found the unemy in .force near the wells of Abu and 
IviUiaiitly r^uised'their fiOrce charge oh the following morning, 
liihsdng the wdunded Under guard,, the. column mov^ forward 
kuilhetSth through; bn^'cewitryitowaids Metemmai 33 in.'aifiE. 
Meonnifaile the enemy coirbiDued their attecksjnnd on the momr 
ingaf the 19th &etvart was wounded and obliged to hand ov9 
the conmund to Sk CharleO'Wilson. He lingered'’fm neairiy a 
month, livmg long enongh'to hear of his promotion to the 
«f maj^general “ for distinguished service in. the fieldi’’ He 
died.’on, &e way hack from Khartum to’Korti on timidth of 
-Vebruaiy, end wes buried near the' of Jakdul. 1 In the, 
itefafram repotting fans death Lord. Wdseky summed .np; hisi 
khai^er and career' in the words )/” No braver sdldihr or mcniei 
SHfflipntleader Of mcnenMr wene the C)iadnfo«nifeiin.’^ 
y Ktaum, h (?'IIAafBS).bf'B!aidyaneis:(A >1990), Soottirh 
WCTM wdter) is known tiandatoriof'doriodn’s Grfmtdo 

FUnoiei I i'lbe workw ndaJr^^ mi twirlvecantos-and has 


ithe historical inttiKst of havitig pnecedodiSk JohnHBruftoif!B 
jtnindatiDn (1591). The volume icontakiing this version sad 
other pMiUs (of indifferent quality), is preserved in the Advo¬ 
cates’ Library, Edinburgh. It bears the title . 4 m« Abbregement 
of Roland Fvriovs, trandait ovt of Aroist: tQgither vitit sym 
Rapsodies of the Avikor's yovthfvll brame, and last one Schersing 
ovi of treat FeUeitie.; composit in Scoiis tneUer be J. Stewart of 
Baldymieis^ This MS. appears to be the origina) which was 
once m the possessiou of James VI. Extracts are printed in 
Irving’s History of Scotish Poetry (1861). 

STEWART, JOHN (1749-1833), British traveller, was bom 
in London of humble parentage. After an unruly career at 
school he entered the service of the East India Company at 
Madras in 1763, but he threw up his position about two yearn 
later and became interpreter to Hyder Ali, afterwards serving 
as a general in bis lumy; subsequently he served the nabob of 
Arcot, whose chief minister he became. Having enriched 
himself in this capacity, he began a series of travels through 
India, Persia, Ethiopia and Abyssinia, which earned him tte 
nickname of “ Walking Stewart.” About 1783 he returned to 
Europe, where he out a curious figure by wearing Armenian dress. 
He crossed over to America in 1791 audliad various adventures, 
but soon came back to Europe, and made tlic acquaintance 
of Wordsworth in Paris and later of De Quinrey in Bath. Be¬ 
coming short of mwiey, he again went to America, where he 
supported himself by lecturing. Having returned to Europe, 
Stewart’s fortunes began to mend. In 1813 a claim he had made 
against the nabob of Arcot was settled Ipr the East India Com¬ 
pany for £10,000, and he took rooms in London and settled 
down to enjoy life, airing his opinions on literature and art. 
He died on the 20th of February 1822. De Quincey (see 
Collected Writings, z8$o, vol. iiL) gives various particulats 
of him. 

STEWART, JULIUS L. (1853- ), American artist, wws 

bom at' Philadelphia, on M 6th<'<tf i&ptember 1855. His 
father, Willianf Hood Stewart, was a distinguished collector .of 
the fine arts, an early .patron of Fortuny and the Barbizon 
artists, and. lived in Baris .during the latter part of his life. 
The son was a pufH of J. L. GMme, at the l^ole des Beaux 
Arts, and of Raymondo de 'Madrazo. Among his principal 
paintings are “ The Hunt Ball,’’ Essex Club, Newark, Now 
Jersey; “Full Speed,” in James Gordon Bennett’s coUtotion; 
“ Five o’doek Tea," and “ Court in Cairo," 

STEWART, WBAdAll (c. T48o-’r. 1550), Scottish poet and 
translator, descendant of one of the illegitimate sons of Alexander 
Stewart, earl of Buchan, the.." WoU of i^denoeb,” 'was a member 
of the university of St Andrews. He was in orders, .and a 
ihanger-on at the court of James V. The last entry of the pay¬ 
ment of a pension of appetws in the accounts of 1541. & 
was knoym as a poet in his own dtty; Lyndsay and Rollaad 
refer to him- Portions of his miiWr verse are preserved in the 
Bannatyne and Maitland Folio MSS. His chief work.is. Ci 
metrical translation of Hector Boece’s Hiitory, in obedience to 
the command of James V,, who .entmsted Bellcnden with Its 
translation into Scots prose. 

Stewart's venion lemuned to* MS. till 1858, when it was edited.ty 
W. TambuU the “ Rolls Series f’ (3 .vMb.). The MS. is now. in 
tlM litoafy of the'upivjBcaity of C^mbr^dge. 

STBWABT, ISIR WHXilMI («. 1540-r. 1605), Scottish 
'politician, began ’ life as'’ar«)ldierim the Netherlands; where 
he became a *cdlohbl and eUteired into communications with 
Lord Bnrghley on thetptogwaSbf ^ai». In the year i5&a'iie 
kae to Scotland,'wheoe James VLmade him caplain; of 'his 
guard. Having visited the Engtiih'cdurt to the long’s inbcKSt 
'in 1583) Stewart helped to from William RuthvtA, 

earl of'Gowrie, tuid to veetori James Stiewart, earl of Anna, 
to power; be was made''a'^Hwy cotmhillor and for a time 
assisted Arran to govern* "Settltod. ’ In 1584 be captured 
-Gtmxieiatl^ndee. 'Int56s.heaDdAitodiMt<th(topotttiri<tuid 
Stewart s(|epeii^Denfflaih'itod PnmcertmiseetxtenBndsiforrtilfe 
iki^ He!camnianded>1tosfaips,whi|cii'CaiiT^yed''jBmesatidAtc 
bnoB lAimei ftorn iDenifiarki kr irj^;.'and the same.year wu sebt 
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cman inj 1 »ssy »othe Gehnimpr^ Twice to went on mtoioiis 
to the 'Netfeeilanas, tod in' 15941« knighted and was given 
lands at floiiiton. Hediedbfcfprex 6 o 6 . His only son, FrederiA 
(c. 1590-16*5), who was created a peer as Lord Rttenweem m 
1^9, died childless in December 16*5. 

Sir William Stewart of Houston is often confused with Sir William 
Stewart of Monlrton (d. '1388), a brother of James Stewart, earl of 
Arran who was lolled' in a fight in Edinburgh in July 1388, and also 
with Sir William Stewart of Caverstoun. 

STEWARTOM, a municipal and police burgh, in the Cunning- 
hamsdistrict of Ayrshire, Scotknd. Pop. (1901). *858. It is 
situated on Annick Water, 19 m. S.W. of Glasgow by the 
Glasgow & South-Western railway. Th town lies m a fme 
agricultural district, famed for its dairy produce. Two cattle 
and two horse fairs are held yearly; at the October cattle fair 
there is the largest show of Ayrshire dairy stock m Scotland. 
About * m. north by west is Dunlop (pop. 473), which gave its 
name to a cheese that at one time commanded a large markrt. 

BTEYM, MARTIHDS THEDMIS (1857- . )> preMdent 
of the Oranfje Free State, was bom at Winburg m that state 
on the tod of October 1857. He wa.s a student in Holland and 
later in England at the Inner Temple, and was called to the 
English bar in November 1882. After his return to South Africa 
he practised as a barrister at Bloemfontein, tod in 1889 wm 
appointed state attorney of the Free State. A few months 
afterwards he became second puisne judge, and in 1893 first 
puisne judge of the high court. His decision won him a 
reputation for ability and sound judgment. In 1895, upon the 
icMgnation of President F. W. Reitz, Steyn was the candidate 
of the pan-Dutch party for the vacant post. The election , 
resulted (February 1896) in a decisive victory for Steyn. M 
president he linked the fortunes of his state with those of t^ 
Transvaal, a policy which led to the extinction of the rqiubhc. 
After the occupation of Bloemfontein by Lord Roberts Steyn 
wandered about South Africa, carrying on a semblance of 
government, and on occasion taking charge of military iterations. 
More than once he narrowly escaped capture. R^rded as one 
of the most irreconcilable 6f the Boer leaders, he t«)k part, 
however, in the preliminary peace negotiations at Kle^dc^ 
in April 1902, but was prevented by illness from signing tte 
instrument of surrender at Pretoria on the 3i8t of May. At 
that date he was suffering from locomotor atMy,wought m 
by his constant exertions; and in the July folloi^ he stoed for 
Europe, where he remained untfl the autumn of 1904; t^ 
took the oath of allegiance to the Britbh crown, and return^ 
to South Africa partiaUy restored to health resum^ an totive 
participation in politics. In r 9 o 8 -i 9 o 9 he was vice-presitot 
of the Qoser Union Convention, where he was distingifished for 
his statesmanlike tod conciliatory attitude, whde mamtaimng 
the ritots of the Dutch community. 

STEYRING, a small market town m the mid parl^entary 
division of Sussex, England, loi m. W.N.W. of fnghwn to 
the London Briton & South Coast railway. Pop. (1901), 
1705. The chi^ of St Andrew retains a v^ fine sews 
of Norman pier-arches in the nave. Some pictur^ue did 
houses remain in the town. Brewii^ tod the manufacture of 

*’^Tte^gl^^n^^ of Steyning (Stoettingas, StofeHiugtim 
Staninges, Stenyges, Stenyng) ““tjoned m Dom^day is atto 
buted to St Cuthmap^ who is.saidj«fl»ye settled hwe before the, 
oth century,. a»d^wlm?e * resort for 

bequafiSfiW^^^ to, his nephew, but 

to^SS^to, aidt wail .pated, 

abbSM-«»*w*ni#lfe«^^wrthwtott 

itth century. By idfitibsymng was a thriving port. It had 

a a mint tod two churches, ,and th«. bOTough,contamod 

123 burgtoes. The decay of the town began m the ^th 
owiiW'toH^tecesnofi'Of the sea; tod *t receiv^ toegliw bl»w m 

S^i^ioh iiff its priory byHeury W 

ifcbey of Skm; which held it until 


evidence that the town Ww governed by a bailiff elected aanu^ 
in the boroi^h-oooajt/ Steyning returned two rq>rosentittiv« 
toparliainent from 1298 untait'was,disfranchised in 183a* fo 
the 14th century the abbot of Ffcamp held weekly maAeta in 
the borough on Wednesdays and Saturdays, and fairs aC,^ 
Nativity of the Virgin and the Feast of St Michael, by prescito 
tive right. The present maricet day is Wednesday, for steal, 
tod a cattle fair is held on the nth of October. 

STEYR, or Steiex, a town in Upper Austria, *8 m. S.E. of 
Linz by rail. Pim. (1900), 17,59*. It» situated at the confluence 
of the Steyr with the Enns, and on an eminence rises the castle 
of the princes of Lamberg, datii^ from the ,10th century. The 
parish church is in Gothic style and was built in 1443-15*3. 
Steyr is the chief centre of the steel and iron industry of Upper 
Austria. Ito rifle factory, founded in 1830 by Tosef WemdJ, 
is the largest in Austria, and since 188* it hu added the maim- 
facture of bicycles and electrical plant. It is the birthplace: of 
the poet Alois Blumauer (i 75 S-i 7 W- Steyr was founded at thfe 
end of the 10th century and was the capital of a countship, first 
belonging to Styria, but annexed to Austria in 119*. 

STIBMITE, a mineral consisting of antimony sulfide, SbjSi, 
occurring as bladed or acicular orthorhombic crystals; an 
important ore of antimony. It was mentioned by Dioscorides 
and Pliny under the names Slimmi, stihi and fiatyophtkdiMn 
{vXaTv6<l>6aKiiovy, the last name refers to the use whiclPthe 
ancients made of the powdaed mineral for darkening tto eye¬ 
brows to increase the apparent size of the eym. Antimonibe 
is a name in common use for this species. The crystalstoe 
prismatic in habit, deeply furrowed longitudindly, and us^ty 
terminated by acute pyramidal planes. There is a 
cleavage (oto) paralld to the length of the crystals, and tto 
basal plane (001) is a plane of gliding; the latter gives rise to very 
characterisoc transverse striations or nicks oft the tl^ag* 
surfaces of crystals which have been bent. The colovft' is Iwa- 
grey, and the lustre metallic acid brilliant: crystals become opU 
on prolonged exposure to light. Cleavage flakes of extreme 
thinness transmit a small amount of red light, but ar^more 
transparent for heat rays. The mineral is quite soft, (H.*^^), 
and.has a specific gravity of 4-6. Stibnite occurs witb quarta ip 
beds and veins in gneisses and schists, or with blende, gatona, Ae», 
in metaHiferous veins. Magnificent groups of brilliant erystds, 
up to *0 in. in length, are abundant in the extensive anti¬ 
mony mine of Ichinokawa, province of lyo, Japan, W 

dull, crystals have also been found at Lubilhac in HautenLotff^ 
France. Prismatic and acicuter crystals, often penctra*i^ 
i«K.,iar crystals of barytes, are common at Feltobajiyft nw 
Magy-Bfmya tod Kremnita in Hungary. . , 

STICHOKSmY, a term applied properly to the measucemealt 
(u^toot) of ancient texts by errfx<n(l^- “rows”)or"ve*XM ot« 
&ed standard lepgth. It Was the custofia of the, Git|^ 
Romans to estimate the lengtbiof ther literary works by mieMurfid 
lines. In poetical iworiis the number :oi metrical versto. am 
computed; in prose wbrits a standard line had to be taktoi^ 
no two, scribes would ftatuhilly writo linre the samg^ltoj^. 
On the authority <rf 6 alen,( 4 e PlacH. Bipp> 4 f, ,Pw. yufr 4 JiiP 
learn that the unit of measurement among tbe Greeka wtofSae 
average Hftmeric line, consisting of about'36 
syllables. The lines so,jn^ftfuted yirere called Iw 

practice of thus computing the length of a work can^ PC 
back to the atb centoryia-c in the boast of TheopompuSiMirt 
he had Written more tin) ^than any 'dther writer.' TOe num^ 
di such ovfvw or ihn) contained in a: papjrus roll was tfltttwed 
a* the end « fee work; and at the end of a large workextendta 
to several rolls to* grand total was givenv The object of^aiiaii 
sti^metrioal caleitotions was a commercial one, viz; to aaieas 
the pay of tM acribe tod the market value irf the MSi, fCa^ 
machus, when he drewiup hik-catotogue of toe lAtomrtiito 
libraries in-toeard centuryregbitwed the total.ofitato.'irtoBM 
in ehdiwwk.' Altoongh he is goaefially lauded for touawefiw 
tocordihgtois numbers and sSttingan example to aft who utoi^ 
foBowrhlra, it.has been:sugge*ted that tiiisveiv acbtw^casge 
’df gtostal disoppsaraBce from MSS.; ftoitfaat, ameniiB 
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iftmxtt were published, scribes evidently thought it ww 
needless to repeat what could be found there; and thus it is 
that so few MSS. have descended to us which we marked in this 
way. A more natural reason for the scarcity of such deUils is 
that scribes and booksellers suppressed them in rarder to impose 
upon their customers. 

The application of the system to Latin MSS. was fully recog¬ 
nized. unit of measurement was the average Virgilian line. 
This is recorded in an interesting memorandum written in 
the 4th century', found in a MS. in the Phillipps Library at 
Cheltenham, containing a computation of the orixoi in the 
books of the Bible and the works of Cyprian. The writer states 
that in the city of Rome it had become the practice not to record 
the number of verses in the MSS., and that elsewhere al.so, for 
greed of gain, the numbers were suppressed. Therefore he has 
made a calculation of the contents of the text under his hand 
and has appended to the several books the number of Virgilian 
hexameters which would represent its length. The late of pay 
of the scribes in Diocletian’s reign was fixed by his edict de 
pretiis rerum venalium at 25 denarii for 100 oTt'xoi in writing of 
the first quality, and at 20 denarii for the second quality; what 
the difference was between the two qualities does not appear. 


The system of measurement described above lias been called 
" total Btichometry,” in distinction from “ partial stichometry,” 
which was the calculation and marking off in the margins of the 
ffrixoi from point to point, just as we mark off the lines in a poem 
at convenient intervds and number the verses of the chapters oi 
the Bible. This method was for convenience of literary reference. 
Instances of such " partial stichometry ” are not very numerous 
among existing MSS., but they are sufficient to show that the system 
was in vogue. In the Bankes Homer in the British Museum the 
verses are numbered in the margin by hundreds, and the same 
practice was followed in other Homeric papyri. In the Ambrosian 
ftntateuch of the 5th century at Milan the book of Deuteronomy 
is likewise numbered at every hundredth orixor. Euthalius, a deawn 
of Alexandria of the 5th century, marked the arlxu of the Pauline 
epistles by fifties. In the Codex Urbinus of Isocrates, and in the 
Clarke Plato of A.0. 888, at Oxford, there are indications of partial 
stichometry. 

There was also in use in biblical texts and in rhetorical works a 
stichometrical system different from that described above, in which 
the rrfxiH. as we have seen, were lines of measurement or space- 
lines. This other system, wliich is more cojToctly entitled coloraetry 
(see Masuschipt), consisted in the division or breaking up of the 
text into short sentences or lines according to the sense, with a view 
to a better understanding ol the meaning and a better delivery in 
public reading. The Psalms, Proverbs and other poetical books 
■We anciently thus written, and hence received the title of jUgAet 
or (TTixspef i and it was <m the same plan that St Jerome 
■ wrote, first the books of the prophets, and subsi^uently all the Bible 
of his version, per cola et commata " quod in Demosthene et Tullio 
solet fieri." In the Greek Testament also Euthalius, in the 5th 
century, introduced the method df writing erixsWr, as he termed 
it, into the Pauline and Catholw epistles and the Acts. The sur- 
jviving MSS. which contain tl^s Jext written in short sentences show 
by the diversity of the latter .ttot the rhythmical sentences or lines 
Of sense were differentlv'pafimatcd by different writers; but the 
■original arrangement Is thought to be repesentod in 

■the Codex Anuatinus aAsnoremee. and that of Eatfaalius in the Codex 
Claromontanus a^^pgiis.. With regard to St Jerome's refei'cnce to 
the division petewa e( commata of the rhetorical works of Demos- 
theses and Cicero, it should be noticed that there are still in exis- 
tenci MSS. of works of fhe latter in which thC text is thus written, 
one of th^ being a volume of the Tusnians and the De seneclule 
is the Bifahoth^e Rationale at Paris. The same arrangement of 
text of the orations of .Demosthenes is also mentioned by the 
Iraetoricians of the 5th ai)d subsequent centuries. 

■ Aothorities. —C. Gfaux in Revue ie phihlope (1878), ii. 97; "T. 
Homwspn in Hermes, xxi. 142; W. Sanosy in SMia bmioa (1891), 
■iii. 'J. Rendel Harris, Stichometry (1893). (E. M. T.) 

‘STICm, a game plaiyed in an enclosed court, taking its name 
■from “ sphairistikd,’’ the parent of lawn-tennis. The implements 
are an ordinary lawn-tennis racket and lawn-tennis balls not 
covered with .flannel. 'The ■walls of the court may be made of 
-wood, cement ortorick to the height of 9 or 10 ft., with netting 
above—unless the court is roofed—to prevwit the balls from going 
obt: tiie floor may be of wood, cement or asphalt, perfect accuracy 
not b^ng essentiali mITjc dimensions efl the court m y* ft, by 
ay ft;;''itis bisected longitudinally by a painted line, laterally 
by a net..3 ft. 6 in. high; iflicrve which is stretched a tape 8 ft. 
from the ground. ea<m of the comers a square (the 


"aervioe ” court) is painted, and 18 ft. from each back wall 
lines (" service ’’ lines) are drawn across the breadth of the court 
The rules are similar to those of lawn-tennis, except that a ball 
can only be “ out of court ’’ if it is struck o'ver the walls. 

STICK-IHSECT, the name given to certain orthopterous 
insects of the family Phasmidae, of extremely variable form and 
size, and deriving their name from a resemblwce to the branches 
and twigs of the trees in which tliey live and feed. The resem¬ 
blance is produced by the great length and slenderness of ^ 
body and legs. I’rotection is afforded to some species, like 
Heteropteryx grayi from Borneo, by sharp thomhke spines. 
The anterior wings, when present, are always small; but the 
posterior wings are sometimes of large size and very beautifully 
coloured. The colouring, however, is only visible when the wings 
are expanded and in use. Many species are wingless at all ages. 
As in the leaf-insects, to which the stick-insects are closely 
allied, the egg-cases are very similar to seeds. Stick-insects are 
intolerant of cold, and attain their largest size and greatest pro¬ 
fusion of species in the tropics, one West African species, Palophus 
centaurus, reaching a length of 9 in. Species of small size are 
found in southern Europe, one belonging to the genus Bacillus 
advancing as far north as the middle of France. 

STICKLEBACK, the name applied to a group of small fishes 
{Gastrosteus) which inhabit the fresh and brackish waters as 
well as the coasts of the temperate zone of the northern hemi¬ 
sphere. As far as the European kinds are concerned, all may 
be met with in the brackish water of certain littoral districts. 
The majority have a compressed well-proportioned body, which 
in the marine species is of a more elongate form, leading to the 
allied group of flute-mouths {Fistulariidae), which are, in fact, 
gigantic marine sticklebacks. Their mouth is of moderate width, 
oblique, and armed with small but firmly set teeth. The head 
is almost entirely protected by hard bone; even the cheeks are 
cuirassed by the dilated infraorbital bones. There are no 
scales developed on any part of the body, but a series of hard 
and large scutes protects a greater or lesser portion of the sides. 
The first dorsal fin and the ventrals ore transformed into pointed 
formidable spines, and joined to firm bony plates of the end^ 
skeleton. With regard to the degree in which this armature is 
developed, not only do the species differ from each other, but 
almost every species shows an extraordinary amount of vwia- 
tion. About ten kinds may be taken to be specifically distinct. 

So far as is known at present, all sticldebadcs construct a nest 
for the reception of the spawn, which is jedously guarded 
by the n«le until the young are hatched, which event takes 
place in from ten to eighteen days after oviposition. He 
also potects them for the first few days of their ewstence. 

Sticklebacks are short-lived animals; they are said to reach an 
age of only three or four years; yet their short life, at least that 
of the males, is full of excitement. ■ During the first year of their 
existence, before the breeding season begins, they live in anall 
companies in still pools or gently Sowing brooks. But ■with Ae 
return of the wanner season each male selects a teirito^, which 
he fiercely defends against all comm, especially against intruders 
of his own species and sex, and to which be intutes all females, 
until the nest is filled with ova. At this period he also assumes a 
bridal dress, painted with blue and red tints. The eggs are of 
comparatively large size, one female depositing from 50 to 100, 



Gastrosteus aculeatusi var. nooeboreMnsis, Thrae-Splned StfeUeback. 

Of the species known not one has so wide a ge<^tq>hj«l range, 
and haa so well been studied, as the common British thme- 
spined stickleback {Gastrosteus aeult^us). , It is found 
where in noct^em and central Europe, northern Asia, and North 
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America. The devel^ment of its scutes and spines varies 
exceedingly, and specimens may be found without any lateral 
scutes and with short spines, others with only a few scutes and 
moderately sized, spines, and again others which possess a com¬ 
plete row of scutes frwn the bead to the caudal fin, and in which 
the fin-spines are twice as long and strong as in other varieties. 
On the whole, the smooth varieties are more numerous m southern 
than in northern localities. This species swarms in some years in 
prodigious numbers; in Pennant’s time amazing shoals t^peared 
m the fens of Lincolnshire every seven or eight years. No 
instance of a similar increase of this fish has been observed in our 
time, and this possibly may be due to the diminished number of 
suitable breeding-places in consequence of the introduction of 
artificial drainage. This species usually constructs its nest on 
the bottom, excavating a hollow in which a bed of grass, rootlets 
or fibres is prepared; walls are then rused, and the whole is 
roofed over with the like material. The nest is an inch and 
more in diameter, with a small aperture for an entrance. 

The ten-spined stickleback {Gasirosteus pmgitius) is so called 
from the number of spines usually composing its first dorsal fin, 
which, however, may be sometimes reduced to eight or nine or 
increased to eleven. It is smaller than the three-spined species, 
rarely exceeding z in. in length. Its geographical range nearly 
coincides with that of the other species, but it is more locally 
distributed, and its range in northern Asia is not known. Its 
nest is generally placed among weeds above the bottom of the 
water. Breeding males are readily recognized at a distance by 
the intensely black colour of the lower parts of their body. 

Both these species are extremely voracious. A small stickle¬ 
back kept in an aquarium devoured, in five hours’ time, 74 
newly-hatched dace, which were about a quarter of an inch 
long. Two days after it swallowed 62, and would probably 
have eaten as many every day could they have been procured. 

The sea-stickleback {Gastrostein spinachia or Spinachia vul¬ 
garis) attains to a length of 7 in., and is armed with fifteen 
short spines on the ba^. It is extremely common round the 
British coasts, but never congregates in large shoals. At suitable 
localities of the coast which are sheltered from the waves and 
oveigrown with seaweed, especially in rock-pools, one or two 
males establish themselves with their harems, and may be 
observed without difficulty, being quite as fearless as their fresh¬ 
water cousins. Harbours and shallows covered with Zoster a 
are likewise favourite haunts of this species, although the water 
may be brackish. The nest is always firmly attached to sea¬ 
weed, and sometimes suspended from an over-hanging frond. 
The materials are bound ti^ether by a tough white thread which 
is formed by a secretion of the kidneys of the male. This species 
inhabits only the northern coasts of Europe. 

STIES, BOOOLF EWAU) (1800-1862), German Protestant 
divine and mystic, was bom at Fraustadt in Posen on the 17th 
of March 1800. He studied at Halle and Berlin, firet law and 
afterwards theology; and he continued his theological studies 
later at the pastoral seminary of Wittenberg. In 1824 he was 
made professor in the Missionary Institute at Basel. Afterwards 
he held pastorates at Frankleben near Merseburg (1829) and at 
Wichlinghausen in the Wupperthal (1838). In 1850 he was 
appointed supe intendentat achkeudita,andini8s9atEisleben. 
He published a new edition of Luther’s Catechism and a trans¬ 
lation of the Bible based on that of Luther; but he is noted chiefly 
for his thoughtful, devotional and mystical commentary on the 
words of the Lord'fSedsn its Harm, 3 vols., 1843! 3*^ ed., 7 vok., 
1870-1874 ; Eng, trans., 8 vols., 1855-1858; 3 vols., *869). He 

died at Eisleben on the i6tb of December 186a. 

ffis.othw works, besides commentaries on the Psalms. Second 
Isaiah, Proverbs, Ephesians, Hebrews. EpUtles of James and Judo, 
include: m Rsdtn hr ApoSM (2 vols., 1824-1830; Ifog. tceia., 
and iit Rtden der Eniul tn hr heiligtu Schrift (1862). Cl. J. r. 
Lacroix, Tht Life of R. SHer {New yorfi, 1874). . 

STUTE^ ADALBEBT (1805-1868), Austrian author, Waa 
bom at Oberplan in Bohemia on the 23rd of October 1805, the 
son of a liimn weaver. Having studied at the university of 
Vienna, he became tutor to Bichard, eldest son of Prince Metter- 
nifh, and obtained in 1849 the appointment as school inspector 


with the title of Schulrnt in Linz, where he lived untildiis death 
on the aSth of January 1868. As early as 1840 Stifter had made 
his name known by his Felibltmett, a collection > of channing 
little sketches, but his fame chiefly rests upon his Studien{i84A- 
1851) in which he gathered together his early writings. These 
sketches of scenery and rural life are among tl'.e best and purest 
examples of German prose. Among other of his works may be 
cited Bunte Steine (1853), Nachsommer (1857), Witiko (1864- 
1867), and Briefe, which appeared posthumousfy in 1869. 

Stifter's SimUiehe Werhe were published in 17 Vols. in 187a. 
There are also editions of selected works in 4 vols. (1887) and in 
0 vols. (1899). A critical edition by A. Sauer is in preparation. 
Stifter’s letters were published by T. Aprent in 3 vols. {1889).' Sie 
E. Kuh, Zari Dichter Osterreiehs (1872); K. Ptdll, A. SHfUr, der 
Dichter des BoHmtrwaldes (VortraR, 1891); ]. K. Markus, A. hifler 
fznd cd., 1879); A. R. Hein, A. Stifter (1904); T. Klaiber, A. Stiftet 
(1905); W. Kosch, A, Stifter tend die RommUh (1905). 

8TI6AND (d. 1072), archbisbop of Canterbury, is first vattor. 
tioned in 1020. He was then chaplain to Canute and afterwards 
to his son, Harold Harefoot, and after the death of the formex 
king appears to have acted as the chief adviser of his widow, 
Emma. In 1043 he was consecrated bishop of Elmham and in 
1047 was translated to Winchester; he supported Earl Godwine 
in his quarrel with Edward the Confessor, and in 1052 arranged 
the peace between the earl and the king. In this year the gfch- 
bishop of Canterbury, Robert of Jumiiges, having been outlawed 
and driven from England, Stigand was appointed to the. arch¬ 
bishopric; but, regarding Robert as the rightful archbishop, 
Pope Leo IX. and his two successors refused to recognize him. 
In 1058, howeva, Benedict X. gave him the pall, but this pope 
was deposed in the following year. Stigand is said by Norman 
writers to have crowned Harold in January 1066; but .it is now 
probable that this ceremony was performed by Aldred,-arch¬ 
bishop of York. Stigand submitted to William, and assisted at 
his coronation. But the Conqueror was anxious to get rid of 
him, altliough he took him in his train to Normandy in 1067, 
In 1070 he was deposed by the papal legates and was imprisoned 
at Winchester, where he med, probably on the 22nd ofFebru^ 
1072. Stigand was an avaricious man and a great pluralist, 
holding the bishopric of Winchester after he became archbishop 
of Canterbury, in addition to several abbeys. 

See E. A. Freeman, The Norman Conquest (1870-1876), vols. Un 
iii and iv.; and J. R. Green, The Conquest of England (1899), vol. iL 

S’nOMATlZATlON, the infliction of stigmata, i.t. ma^ 
tattooed or branded on the person, the term being used with 
specific reference to the supposed supernatural infliction of 
wounds like those of Qirist. 

An ancient and wide^read nwthod of showing tribal conr. 
nexion, or relation to tribal deities, was by marks set upon the 
person; tiius Herodotus, in describing a temple of Herciifle»«n, 
Egypt (ii. 113), says, that it is not lawful to capture runawsiy 
slaves who talm refugjs therein if tiiey r^ive certain.inarltt 
on their bodies, devoting them to the deity. The practiee.te 
alluded to by Paul (Gal. vi. in the words, “ from henceforth, 
let no man trouble me, fex I bear branded on my, body the 
stigmata of Jesus*’; and some writers have undkstaod itjje 
passage as referring to stigmatization in tiie modem tense 
(Molanus, De histtria ss. dmagintm et pietserarim, ed, Paquot, 
iii. 43, p. 365). Branding, as indicative of seryitpde, was 
forbidden 1 ^ Constantine. 

In the period of persecution Christian martyrs were sometunei 
branded with the tuune of Christ on tiieir foreheads (Pontius, 
“ I^ vit. S. Qroriani," Bibliotk. viterwn patnnh, vol. iii. p. 4ya, 
§ vii.). Wounw ol this sort were sometimes self-inffict^ as. a 
disfigurement by nuns for their protection, as-in the case of St 
Ebba, abbess of Coldingham (see Barimius, Annales, xv. «s, 
e««. 870, also Tert. Ds vel virg.). Some Christians lijc^se 
marked themselves on the. han^ or, arms with a ctQes.m the 
name of Christ (Procopius, in Esatasn, ed. Curteri9s,,ip. 496), 
and other vduntary mutilations for Christ's sake an mentic^ 
(Matt, xix. Ta; Fortunariis, life of St XfutdgUfitd/'ed. M^ne; 
col. 5081} Palladius. Ztmtuu Sisiory, cxii.; Jena’s 
■SiEtutidaniitfSce^- 
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STIGMATIZATION 


In St Francis of Assisi we have the first example of the alleged 
miraculous infliction of stigmata. (For an earlier instance 
pronounced by the Church to be an imposture see Fleury, 
Hist, Ecd. Ixxviii. § 56, atm. laaz.) While meditating on the 
sufferings of our Lord, in his cell on Mount Alvemo in 1134, we 
are told by his biographers, Thomas of Celano and Bonaventura, 
that the Lord appeared to Francis as a seraph and produced 
upon his body the five wounds of Christ; of these we are told 
that the side wound bled occasionally, though Bonaventura 
caUs it a scar, and the wounds in the feet had the appearance 
and colour of nails thrust through. After his death St Clare 
endeavoured, but in vain, to extract one of these. Pope 
Alexander IV. and other witnesses declared that they had seen 
these marks both before and after his death (Raynaldus, ad 
atin, 125s, p. 21). The divinely attested sanctity of their 
founder ^ave to the newly established order of Franciscans a 
powerful unpulse, so that they soon equalled and threatened 
to overshadow in influence the previously founded order of 
5 t I^minic. 

The reputation of the latter order was, however, similarly 
raised in the next century by the occurrence of the rame wonder 
in the case of a sister of the third rule of St Dominic, Catherine 
Benincasa—better known as St Catherine eff Siena. Ftom her 
biographer’s account we gather that she was subject to hystero- 
epileptic attacks, in one of whidh, when she was twenty-three 
yean old, she received the first stigma (see v, 230). In spite 
of her great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in. Pope Sixtus IV. 
pubiished a bull in 1475 ordering, on pain of anathema, the 
erasure of stigmata from pictures of St Catherine, and pro¬ 
hibiting all expressions of belief in the occurrence. Pope 
Innocent VIH. similarly legislated “ ne decaetero S. Catherina 
cum stigmatibus depingatur; neve de ejus stigmatibus fiat 
verbum^ aut sermo, vel praedioatio ad tellendam omnem 
scandah occasionem ” (see references in Raynaud, De Stigtiui- 
Usmt, cap. xi. 1665). In the years which followed cases of 
stigmatization occurred thick arid fast— «kiw a Franciscan, now 
a Dominican, very rarely a religieuse of another order, showing 
the marks, ^together about ninety instances are on record, 
of which eighteen were males and seventy-two females. (There 
ace about tmrty other cases sometimes included in the catalogue, 
of which there are no particulars recorded.) Most of them 
oBcuixedamong residents in religious housesy after the austerities 
of Lent, usually on Good Friday, when (he mind wae intently 
fixedon oar Lord’s Passion; and the possibility of the reception 
of the marks was constantly before the eyes and thoughts of the 
iBombers of the two ordens tOwhich St Francis and St Cathoine 
belonged. The order df infliction'in' the majority of cases was 
that & ithfe crucifixion, the first token being a bloody sweat, 
fiAowed by the caroaetion with thorns; afterwards the .hand 
asid foot wounds appear, that of the side being the last. The 
grade of tile infliction varied in individuid cases, and th^ may 
be grouped in tile following secies::— 


t. As iegMSs 'ftfll stigmatusitlon, vhh the visftfie pioduetltm of 
the'fivO'Vfoands, and genetidiy'WUh'tho nkaik of :the crown ws well, 
ilwioldest ease, after St Francis, is that of Ida of Louvain (1300), 
in'whom the marks .ap^rad .as coloured circles; in Oertnioe von 
C^ten of Ddtft (1344)’they were coloured' scars, and, as in the case 
dfSt Oatherthfe, disappeiUfeJ in'answer to pray® asthey also'did on 
Dominica de Paradis; in Sister Pierona, a FraWeiOcaii, 'they Were 
btasklldi.igRv. 'Fhey were iaiae woonds ia MjirgaMt Ebnerin of 
^remlMig (d. 1331,: see her Li/e, Augsburg, 1*717), in Biigitta, a 
Dominican tertiary (4300), and also in ladwina. An intermssion 
is described in the mam on Johannh della croce bf Madrid (1524), 
in Whota'-iihe'ivbnnd in the 8*de''was'la*ge, ttW ihe others wmo rose- 
coloured circuisr patclias. Theinartniii^gaazed.'on/eti.OhiPtiday and 
vanwhod on Sunday. These emitted .an .odonriof violets; but in 
^ler^^^Uonja of, Volaterpi they were fetifl while she lived. Angela 
dim Pace (1634), Was fully sti^natlzsa afriin'e years of j(ge, being 
oven ttuirked with 'the sponge Snd 'hVssop'bn' the mouth: while 
loiSWa do Jesn*Matiant.0urgosi(i6t.V- 'l-- - -—- 


. .who. had ontered 

thh^eovent of .Poor ClansAi tras laarlMd i^. heceixtioth year. To big 
in. xisiiqn crowfw wore qffered—<na of flowers «nd.one of thorno; 

She ehpse tM,latter' and iininediatmy was sOlzM WHh violent pafn 
diid%bi‘^iffMMhfeard'afio«hM‘ks‘oi her-liktAl bMmg.' This cote 
was investigated by the officers of the InquisitibaL TOwstigtavatUa^ 


tiqn of Veronica Giuliani (1696) wasslsothesnbjoct of inquiry, andfA 
this case the nun drew on a paper a rmresentation oi the images 
which she said were engrav^ on her heart. On a post-mortem 
examination being made in 1727 by Professor Gentili and Dr Bordiga, 
the image of the cross, the scourge, Ac., 'were »id to have bem 
impressed on the right side of the organ ^Vitadella VwoMtee Gimluum, 
by Salvatori, Rome, 1803). The case of Christina Stumbeleu, a 
Dominican at Cologne, is noteworthy, as on her skull there was 
found a raised ridge or crown which was at first green, ■with red dots. 
In Lucia di Nami (1346) the marks were variable, as they also were 
on Siaf® Maria di S. Dominico. On the body of St Margaret of 
Hungary the stigmata were found fresh and clear when her b^y was 
exhumed some time after her death for transportation to Prerourg. 
Oth® stigmatized persons were EUiabeth von Spalbeck, a Cist®- 
cian ;'Sist® Coieta, a Poor Clare'; Matilda von Stans; Margar® Brudi 
of i^dringen (1503); Maria Razzi of Chins (1382); Cathaiina Jann- 
ensis; Elizabeth Reith of Allgau: Stieva zu Hamm in 'Westphalia; 
Sist® Mary of the Incarnation at Pontoise; Archangela Tardora in 
Sicily (r6o8); Catharina Ricci in Florence (rsgo); and Joanna Maria 
della Croce, a Poor Clare at Roveredo (d. 1673), upon whom the 
markings of the thorn crown and spear wound were especially de™. 

2. In some cases, although the pains of stigmatization were feu, 
th®e w®e no marks apparent. This occurr^ to Helen Brumsen 
(1283): Helena of Hungary (1271^; Osanna of Mantua (1476); 
Columba Rocasani; Magdalena de ^zzis; Anna of Vargas; Hiero- 
nyma Caiv^lio; Maria of Lisbon, a Dominican; Joanna di 'V®celli; 
Stephania Simeinas, a Franciscan; Sist® Christina, a Carthusian; 
and Joanna Rodriguez, a Poor Clare. In the case of Ursula ^uir 
de 'Vmenza, a t®tiary of St Dominic (1608), and Catharine Cialina 
(d. 1O19) the pain 'was chiefly that of the crown of thorns, as it was 
also in Amelia Bicchieri of V®celU, an Augustinian. 

3. In a third s®ies some of the marks w®e visible on the body, 
while others were absent or only subjectively indicated by severe 
pains. The mown of thorns only was marked on the head of Vin- 
centia Ferreria at Valencia (d. 1313) and Philippa de Santo Tomaso 
of Montem® (1870), while according to Torellus the Augustinian 
Ritta von Caula (d. t430) had a single thorn wound on the 
forehead. The mown was marked on Catharina of Raconizio 
(b. I486), who also suffered a severe bloody sweat. In the case of 
Stephano Quinzani. in Soncino (1437), th®o ■was a profuse bloody 
sweat and the wounds w®e intermitting, appearmg on Friday 
and Saturday, vanishing on Sunday. Blanche Gazinan, daught® 
of Count Arias de Sagavedra (1564), was marked only on the right 
foot, as also was Catherim^ a Cistmeian nun. The heart wound 
Was idsible in Christina Mirabilis (1232). Gabrielda de Piezolo 
(d. I473) died from the bleeding of sniffi a wound, and similar wounds 
w®e descritied in Maria de Acosrin in Toledo; Eustochia, a tertiary 
of St Francis; Clara de Bugny, a Dominican (1514); Cecilia NobiU, 
a Poor Clare of Nnceria (u. 1655). In the last instance the heart 
wound iwaa found aft® death---a three-com®ed puncture. A similar 
wound was seen in the heart of Martina de Arilla (d. 1644). Maria 
Villona, a Poor Clare, daught® of the margrave of La mla, was 
marked with the mown and the spear thrust, and aft® h® death the 
impresses of the spear, sponge and reed wwe found on h® heart 
(d. 1670), The wound was usually on the left side, as in Sist® 
Masrona of Grenoble, a tertiary of St Francis (1627); it was on the 
right in Margareta Coiunma, also a Clare. In Maria de Sarmiento it 
was said to have beeninflicted by a seraph in a 'vision. 

4. In a fourth set of cases the imprints wwe said to have 'been 

found on the heart, even though tndre was ho surfaOe marking. 
Thus the Dominioan Paula de St Thmeas istts said' to have bad 'the 
stigmata on h® heart. The heart of Clare oi Hontfaucon -(*308) 
was sai4 iu have been as large at a child’s head and in^nsed 
-with the mos^ the scourge and the nails. Similar appearances 
were found in Margaret df Cjitta di Cspello and Johanna of Y^ei 
{* 591 ). ; _ 

The iastanoes of mtuouluie stigtnhtisation are i«w. Benedict 
di Rhegio, aGapuchin at BolO(pia> bad the marks ef the orowtt 
(160a); Cwlus Bazia, an ignorant lay brother, had the wound 
in his side- Dodo, a .PraemOnstratensiaii lay brother, 'wos fulfy 
stigmUizedj 'as also was Philip de Aquevia. The marks after 
drathsvere found on the heart of Angelos del Fas, a minorite of 
Peipignah, Iew also op Ma^aeo- CMreiy ia Mantua, Melchior of 
Arazel in VtUenttei, CMrubin‘''de AyiUanit^aB Augustinian), and 
Agolini of Milan. Waller df St»assbuig» a preadiing fiiar (1064), 
h^ the heekt-^ain but no maiiipand the same 'was the case with 
a Franoiscan, Robert de'lSidafeeitls’^go); atui Jamei Stephanus, 
On ffkholhs of Rayetfna the'iyounds ivere teen after death, 
while John Gray, a Bcotsaofhv^ i Franeiscan martyr, had one 
'wound'roh bisrfot^ . 

Sevw^ later instances have been pecaeded. Acraa Eiatheriaa 
Einiaerioh,.a peasant girl bom ek Kflnster in .i7,74i,iafterwa«ds 
aB.Au|usti^aii mm at Agtietenbeig,-vas,evehiinore famouB far 
her vuions-andreyelations thea forjfh)!Hdiginlttat:.'Bi(^aphieii 
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with records of her visions, have been published by Brentano 
at Munich in 185* f;-d the Abb6 CaaaWs. at Paris (1870). 
Colombe Schanolt B^bere ,(1787) was fully stigmatized, 
as also was Bose Serra, a Capuchin of Ozieri in Sardinia 
(xSoi), and Madeleine Lwger (1806]). Two well-lcnown cases 
occurred in Tirol—one “ L’Eestatica ” Maria von Mdrl of 
Cildaro, a girl of noble family,_ stigmatized in 1839, the other 
“'L’Addolorata ” Maria Dommica lazzari, a miller’s daughter 
at Capriana, stigmatized in 1835 (see Bord, Les Stigmatises du 
Tyrol, Paris, 1846). A case of the second class is that of 
Eli^beth Eppinger of Niederbrunn in Bavaria (1814), reported 
on by Kuhn. Aji interesting example of stigmatic trance also 
occurred in the case of a Protestant young woman in Saxony 
in 1820, who appeared as if dead on Good Friday and 
Saturday, and revived on Easter Sunday. 

The last case recorded is that of Louise Lateau, a peasant girl, 
at Bois de Haine, Hainault, upon whom the stigmata appeared 
on the 24th of April 1868. This case was investigated by 
Professor Lefebvre of Louvain, who for fifteen years was physi¬ 
cian to two lunatic asylums. In her there was a periodic 
bleeding of the stigmata every Friday, and a frequent recur¬ 
rence of the hystero-cataleptic condition. Her biography has 
been written by Lefebvre and published at Louvain (1870). 

On surveying these ninety cases we may discount a certain 
number, including all those of the second class, as examples of 
subjective sensations suggested by the contemplation of the 
pains of crucifixion. A second set, of which the famous ease 
of Jetzer (Wirz, Helvetische Kirchengeschichte, 1810, iii, 389) is a 
type, must be also set aside as obvious and intentional frauds 
produced on victims by designing persons. A third series, and 
now large a group we have not sufficient evidence to decide, we 
must regard as due to the irresponsible self-infiiction of injuries 
by persons in the bystero-opileptlc condition, those perverted 
states of nervous action which Charcot has done so much to 
elucidate. To any experienced in this form of disease, many of 
the phenomena described in the records of these examples 
are easily recognizable as characteristic of the hystero-epileptic 
state. 

There arc, however, some instances not easily explained, 
where tlie self-infliction hypothesis is not quite satisfactory. 
Parallel coses of physical effects due to mental suggestion are 
well authenticated. Beaunis vouches for rubefaction and vesica¬ 
tion as produced by suggestion in the hypnotic state, and Bourru 
and Burot describe a case of bloody sweat, and red ktters 
marked on the arm by simple tracing with the finger. See 
Congres setetUifipte de GrenobU, progres medietUe (Aug. 29, 
1885), and Berjon’s La Grande hysterie ches Vhomme (Paris, 1886), 
We Imow so little of the tropliic action of the higher nerve centres 
that we cannot say how far tissue nutrition can be controlled 
m spots. That the nerve centres have a direct influence <m lead 
nutrition is, .in some cases, capable of experimental deraonstra’* 
tion, and, in another sphere, a few of the recorded instances .of 
oonnexion between maternal impression and congenital deformity 
seem to indicate that this trophic influence may have widw 
limits and a more specific capaatiy of kcalizatim than.atiist 
sight seems possible. 

LiTEKATmiB.—Sec lefeienGes to each name in Amo- sanefo rnm at 
Kueber, Mmologiar»,traiMitconoimm1JLigA )! Henriqties,.JWfiioio^»m 
r}.siei’SMn«e:Marcheee, .Safra,ii>aeu>; SteiU, £pSem<rt 4 « iomimeano 
saerae (DUiingen, 1692); Petrus de Alva y Astorga* Prodigium 
netinrae porthUHtm graliae' (Pttassborg, 1664) j' Udepohis, De pasMSMs 
Ctaisti, tract. idL; Mayer, matUo<far AShe^e wakektSti VH. >5} Htoter, 
"Mleau det wicMaMeiu etldw Msmtis de .tiigiiet. am wwpni ite. 
ft>ari8, 1842); Gtoes, Die ckrisItie^Myetib,,!^ 410 .soq. .(Ratisbonji 
Franciscus Quaresmius, De vutiuribue domint, 1 4 (Venice, 1652); 
Rayu^, Opera, vah 8dUi i(Ly»hst idOS) ; XMOMn Awtsw '(seyr), p. 
170; Manry, Magia >M asirologi*} Beatwis, SmefOkes etep. t&r 
raeHviU cdr^tbrale (Padg. sS86)! Bourbeyre, 'Dee S(tgmaft0et 
{Paris, i88«i; EnnBmoilei>; Ater Magnetittmu im Ver^X^st <eur 
bdigioa^i .9. IStnttgatt.’%a3^;.( TholylPs^lW ^;;^/^, 
p. 97 (Hamburg, . 10 ^: Sanmieoer, 'm ‘Bwang. ' KtfwUiiwnwig; 

neumee lihMrl^GiiiaASsyw, 

■’ !‘dl !o i. ‘jiHfcfl(a.)'. 


STILBITE, a mitieral of the zeolite groiip conrieting 'of 
hydrated c^cium alumihhnn' silicate, CaAljj(SOA4!.ffi&gO, 
Usually a small proportion of the calcium is replaced ^ 

Crystals are monoclinic, and are invariably twinned, ghriagi rise 
to complex groups and characteristic sheaf-like wgregates. 
The colour is usually white, sometimes red, and on the jpferfect 
deavage (parallel to the pWe of symmetry) the lustre is 
markedly pearly; hence the name stilbite given by R. J. 
Hatiy in 1796, from Gr. arlXfieee, to shine. After the sepa^ 
tion of heulandite from this species m 1818, the flame dennine 
(from Sfcr/iij, a bundle) was proposed, and this flame is now 
employed in Germany, The hardness is 3I and Hie spriiffic 
gravity 2'a. Stilbite is a mineral of secondary origin, and 
occurs with other zeolites in the amygdaloidal cavities tA 
basic vcfloanic rocks; it is sometimes found in granite iQid 
gneiss, and exceptionally in metalliferous veins. It is abundant 
m the volcanic rocks of Iceland, Faeroe Iriands, Hdand of 
Skye, Bay of Fundy, in Nova Scotia and elsewhere; Beautiful, 
salmon-pink crystals occur with pale green apophyhite in the 
Deccan tr^s near Bomlmy and Poona; white ritmf-lihe'groups 
encrust the calcite (Icoland-spar) of Berufjord near Djupivflgr 
in Iceland; and crystals of a Imck-red colour are f^d at 
Old Kilpatrick in Dumbartonshire. (L.J.S.) 

STIlifil, a series of steps of stone or wood, or a combination 
of bars and steps used for passing over a fence or -wall without 
the necessity »f a permanent cmn pas^e or of opening or 
shutting a gate. The Old Englim, stigel is formed firom rilffan, 
to climb, ascend; stair ( 0 . Eng. staeger) and stimip are from 
the same root. Stile (Lat. stilus, a pointed inslrament) is 
really the correct spelling of style (?r»). 

STILBS, BZBA (1727-1795), American clergyman and educa¬ 
tionalist, seventh president of Yale College, was bora on the 
29th of November 1727 in North Haven, ^nnecticut, when 
his hither, Isaac Stiles (d. 1760), was minister of the Congrega¬ 
tional Church. He graduated at Vale in 1746; studied 
for the three years following; was licensed to preach in 1749 euld 
was a tutor at Yale in 1749-1755. St preached in 1750. to tha 
Indians at Stockbridge, later studied law, was admitted to the 
bar in 1753, and practised in New Haven for two' years. He 
was pastor of the Second Congregational Church of Newport, 
Kbode Island, fxom 1735 to 1777; in ifjA-jypj ho presiched 
occasionally in Dighton, Massachusetts, whither he had zemoVed 
his famiiy after the British occupation'^of Newport; and in 
April .1777 he became pastor of the North Church of Portsmouth, 
New Hoi^hire. In 1778 he became president of Yale OoUege 
and professor of ecclesiastical history there, hmring insisted ttat 
BO liuxtiogical. statement be required of hhn'cgocept 'lunmt'to 
the Stybrookplatfona of i7o8;.in X760-Z78Z he was^prafossor 
of dmnity^ he lectured btoida on aStnnnomy and 
soply; He died in.New Haven on ihe rath df May Z795. His 
wmse admSaiistration as- pmsident made possfole tho' 'spee^ 
recovery .of Yale College after the War of Independence, am his 
inteHiietual .and itheologieal breadth hdped to secula^ 'iind 
strengthen 1 the icollege. As: an 1 undorgraduabe he beedme 
de^y.ihterestod.iB aBtiDnifllay;fiicobaer^1hecbmet'<if'ityj9 
and!^ tiaqsitiof Venue ofijic^ zT^aniileft a quarto fookim 
of'astnoBumlealiflotes.. Heiexperimenta&jMicoessfuliy'Mhh'tbe 
electrical lappazatua prewnted to Yrie'by Henjamin.Ecaidclin, 
whofiei intimato: friend ihe bnaunt. Hb sabeiully kept fhsiino- 
mettk itad matcondagiaiJ .'riarisliics; he imported, rilkwotins 
andtbadks oa.afiktcitltuie;.becoii«Bp<uidediwi^tnaiiy'littaniiw-- 
notalfly: britb Dr Nathaniri ILanfoer and I with Sir Wiiyain 
j^ne^ o^^whalfl; teiubestn^t ibifonnatioB «f aU kindly tut 
espeeuAyiAi^ tfent! 'wtuldu Isad' to^dhe 'disoaveryi'bf' tlw 
whenrisouts-.ed fke teia lest tribes^ fad he tfodettoofoi thd 
! stidy lef! fiebmw 'at itihe a^vdf 'dtRityr^aDlid becaw 'nHible 
I sehetaib -^.''SVaadklkW' a e c Bmlitai dWiion he wasclhade!' k 
! dootoR^nf aavifiityi ifay tk»l !iiniv«rasty lof Edmbm^aiaiisy^i; 
ihe had received a master’s .depytt'ad. HahtwcbdiniKapj^ 

,A »i»vi /I 
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STILETTO---STILLICIDIUM 


Dr StUes pnbluhed saveraJ aennoni, notably a DiscMint on Iho 
Ckfiitian Union (lybi), wlucii bail tumarfcablo ecclusiostical breadth 
of tdew : an Account of the Settlement of Bristol, Rhode Island (i 785); 
and a History of Three of the Judges of King Charles 1 .1 Major- 
General Whatley, Major-General Gaffe and Colonel Dixwell {I 794 )' 
He began in I7<>8 but never finished an Ecclesiastical History of New 
England and British America. His Literary Diary ytus published in 
New York in 3 vols. in 1^1, being cdit^ by F. 13 . Dexter, who 
quotes largely iront Dr Stiles’s Itineraries, a daily account of his 
travels; the Diary gives a valuable picture of the life of New England 
in 176^1795 and roany interesting estimates of Stiles's contempo¬ 
raries. Sue I he Life of Ezra Stiles (Boston, 1798), by his daughter's 
husband, Abiel Holmes, the father of Oliver Wendell Holmes, 

STILETTO (an Italian diminutive of stilo, dagger, Lat. stilus, 
a pointed instrument), a short stabbing dagger, the blade of 
tsdticb is either triangular or square in form. The term is also 
applied to a pointed budkin of ivory, bone or metal used for 
making eyelet holes, &c. 

STIUCHO, FLAVIUS (?-4o8), Roman general and states¬ 
man, was the son of a Vandal who had served as an ofheer in 
the army of the emperor Valens (.^64-378). He himself entered 
the imperial army at an early age and speedily attwned high pro¬ 
motion. He had already become master of the horse when in 383 
he was sent by Theodosius (379-395) at the head of an embassy 
to the Persian king. Sapor 111 . His mission was very successful, 
and soon after his return he was made count of the domestics 
and received in marriage Serena, the emperor’s niece and adopted 
daughter. In 385 be was tqipointed master of the soldiery 
(magister militum) in Thrace, and shortly afterwards directed 
energetic campaigns in Britain against Piets, Scots and Saxons, 
and along the Rhine against otiier barbarians. Stilicho and 
Serena were named guardians of the youthful Honorius when 
the latter was created joint emperor in 394 with special juris¬ 
diction ov» Italy, Gaul, Britain, Spain and Africa, and Stilicho 
was even more closely allied to the imperial family in the follow¬ 
ing year by betrothing his daughter Maria to his ward and by 
receiving the dying injunctions of Theodosius to care for his 
chddren. Rivalry had already existed between Stilicho and 
Rufinus, the praetorian praefect of the East, who had exercised 
considerable influence over the emperor and who now was in¬ 
vested with the guardianship of Arcadius. Consequently in 
395, after a successful campaign against the Germans on the 
^ne, Stilicho marched to the east, nominahy to expel tlie 
Goths and Huns from Thrace, but really with the design of 
displacing Rufinus, and by connivance with these same bar- 
banans he procured the assassination of Rufinas at the dose of 
the year, and thereby became virtual master of the empire. In 
396 he fought in Greece against the Visigoths, but an airangement 
was effected whereby their chieftain Alaric was appointed master 
of the soldiery in Illyricum (397). In 398 he quelled GUdo’s 
revolt in Africa and married his daughter Maria to Honorius. 
Two years later he was consul. He thwarted the efforts of 
Alaric to seize lands in Italy by his victories at PoUentia and 
Venma in 402-3 and foiced him to return to Illyricum, but wu 
criticised for having withdrawn the imperial forces from Britain 
and Gaul to employ against the Goths. He manatnvied so 
slrilfuUy in the- dartipaign against Radagaisus, who led a large 
force of various Germanic peoples into Italy in 40^, that he 
sucroimded.the barharian chieftain on the ro^ of Fiesole near 
Florence and starved him into surrender. Early in 408 he 
manied his second dau^ter Thmnantia to Honorius. . It was 
nimotlted about this time that Stilicho was plotting with Alaric 
and with Germans in Gaul imd taking other treasonable steps 
in order to make, bis town son Eucherius emperor. There are 
coifflictmg accounts of the plots and counte^lots and of the 
court intrignes', the relative truth of which wiu probably never 
be known. It is certain, howevo', that he was suspected 
by Honoiins and abandoned by his own troops, and that he 
fM to Ravennav and, having induced by fal^ promises to 
qpibthe church in which he bad taken sanctuary, was assassin- 
atedbathe ssrd ef August 4o8< 

‘“^0 ptbioipal aoiireee for ffie Iffe of ’StiHeho are the histories of 
Eendos'dniref Ordsfos isodTIie flattarini'Verses of dandian.' See 
Ti' Bod|^, Itedy and her Irmtdtn, vols. i. and ii. {Ottagi, i(Mo){ 


E. Gibtxin, Decline and FaU of the Roman Empire, edited by J. B. 
Bu^, vol. iii. (London, 1902); P. Vilhiri, The T irbarian Iitvastons 
of Italy, translated by L. Viilari, vol. i. (New Yirk, 1902); S. Dill, 
Roman Society in the last century of the Western Empire (London, 
1899). (C. H. Ha.) 

STILL, (t) ( 0 . Eng. stiUe, a word appearing in many Teutonic 
languages, all derived from the root, meaning to .set in position 
or rest, seen in “ stall,” Ger. steUen, &c.), motionless, noiseless, 
or when u.sed of wines or mineral waters, having little or no 
effervescence. As an adverb, “ still ” has preserved the original 
sense of “ that which preserves its position,” and thus mc^ns 
continually, permanently, now as before. (2) From the 
shortened form of “ distil,” Lat. distillare, to drip, trickle down, 
stilla, a drop, dim. of sliria. The older word for a ‘‘ still ” in 
Englisli was stillatory, Medieval Latin stiUatorium. an ap¬ 
paratus for heating substances and condensing the vapours 
(see Distillation and Spirits). 

STILL, JOHH (c. 1543-1608), bishop of Bath and Wells, 
formerly reputed to be the author of Gammer Gurtov's Needle, 
was bom about 1543 at Grantham, Lincolnshire. He became 
a student of Christ’s College, Cambridge, where he graduated 
B.A. in 1562, M.A. in 1565, and D.D. in 1575. In 1561 he 
I became a fellow of his college and took holy orders. He was 
appointed in 1570 Lady Margaret profes.sor of divinity, sub¬ 
sequently held livings in Suffolk and Yorkshire, and wa.s master 
successively of St John’s College (1574) and of Trinit}’ College 
(1577). Still was vice-chancellor of his university in 1575-1576 
and again in 1592-1593, and was raised to the bishopric of Bath 
and Wells in 1593. He died on the 26th of February 1608, 
leaving a lar^ fortune from lead mines discovered in the 
Mendip Hills. 

Gammer Gurton's Needle is the second extant English comedy, 
properly so called. Still, whose reputation as a serious church¬ 
man cannot be easily reconciled with the buffoonery of A Ryght 
Pithy, Pleasaunt and merie Comedie; Intytuled Gammer Gurtems 
Nedle, was first credited with its authorship by Isaac Reed in his 
edition (1782) of Baker’s Biographia dramatica. The title-page 
of the piece, which was printed by Thomas Colwell in 1575, states 
that it was played not long ago at Christ’s College, (knibridge, 
and was “ made by Mr S. Mr of Art.” A play was acted at 
Chrbtmas 1567, and Still was chosen as being the only M.A. on 
the register at that time whose name began with S. There are 
reasons to suppose however tliat the play had been in Colwell’s 
hands some time before it was printed, and it may well be identical 
with the Dyccon of Bedlam for which he look out a licence in 
1562-1563, “ Diccon the Bedlem ” being the first of the dramatis 
personae of Gammer Gurton. In the accounts of Christ’s College 
for 1559-1560 is the entry, “ Spent at Mr Stevenson’s plaic, ss.” 
William Stevenson was bom at Hunwick, Durham, matriculated 
in 1546, took his M.A. degree in 1553, and became B.D. in 1560. 
Stevenson was a fellow of Christ’s College from 1559 to 1561, and 
is perhaps to be identified with a William Stevenson who was a 
fellow from 1551 to 1554. If such is the case, there is reason 
to think that Gie Composition of Gammer Gurton's Needle .should 
be referred to the earlier period. He was made prebendary of 
Durham in 1560-1561, and died in 1575. Contem^rarj' Puritan 
writers in the Marprelate tracts allude to Dr John Bridges, dean 
of Salisbury, author of A Defence of the Gomimeni of the Church 
of England, as the reputed author of Gammer Gurton’s Needle, but 
he obviously could not be properly described as “ Mr S.” Dr 
Bridges took his M.A. degree at Pembroke College, Cambridge, 
in 1560, and the witty and sometimes coarse c^racter of his 
acknowledged work makes it reasonable to suppose that he may 
have been a coadjutor of the author. 

For the argument on behalf of WilUem Stevenson's authorship, 
see Henry Bradley's essay prefljssdHo his edition of the play m 
RepresetMriive English Comedies (1903). The piece is also reprinted 
in Dodsky's Old Plays (vol. L'ti.1744; vol. n., 1780); in Ancient 
BrUith Drama (1810). vol. L; and in t. M. Manly's Semens of the 
Prt-Shahtpearean Drama (Boston, U,S.A., 1897). 

ffTILLIClDIUlI, a di^ping^ of water Jrom the. eaves {stilk; 
drop, cadm, to faU),Lthe tom in ucbhecturegiveB by Vitruvius 
(iv, fjto ihippi^ eaves of the roof of the Etruscan temple. 
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^milar dripping caves existed in most of the Greek Itoric temples 
in contradistinction to the lonk temples^ where the water of the 
roof was collected in the cymatium or gutter and thrown out 
through the mouths of lions, whose he^s were carved on the 
C3rmatium. , 

STILLDIOFUXT, EDWARD (1635-1699), EngUsh divine, was 
bom at Cranbome, Dorset, on the lytii of Apnl 1635. There 
and at Ringwood he received his early education, and at the age 
of thirteen was entered at St John’s College, Cambridge. He took 
his B.A. in 165*, and in the following jrear was elected to a fellow- 
shijv After residing as tutor first in .f&.famfly'bf Sir Roger 
Burgoyne in Warwickshire and then vdtli the Hon. Francis, 
Pierrepoint at Nottmgtefti, he, Was in 1657 presented by the 
former to the living of Sutton in Bedfordshire. Here he pub¬ 
lished (1659) his Irer.inm, in which he sought to give expression 
to the prevailing weariness of the faction between Episcopacy 
and Presbyterianism, and to find some compromise in which all 
could conscientiously unite. He looks upon the form of church 
government as non-essential, but condemns Nonconformity. 
In 1662 (the year of the Act of Uniformity) he reprinted the 
Irenicum with an appendix, m whidi he sought to prove that 
“ the church is a distinct society from tlie stale, and has divers 
' rights and privileges of its own.” StiUingfleet’s actions were as 
liberal as opmions, and he aided more ttian one ejected 
minister. In later years he was not so liberal. But, though in 
1680 • he published his VnnasoncMentss Separation, his 
willingness to serve on the eedesiastied commission of 1689, and 
the interpretation he then proposed of the damnator/ clauses of 
the Athanasian creed, are proof that to the end he leaned 
towards toleration. His rapid promotion dates from 1662, when 
he published Origines sacrae, or a Rational Account of the 
Christian Faith as to the Truth and Divine Authority of the 
Scriptures and the Matters therein eoniained. Humphrey Hench¬ 
man, bishop of London, employed him to write a vindication of 
Laud’s answer to John Fisher, the Jesuit. In 1665 the earl of 
Southampton presented him to St Andrew’s, Holbom, two years 
later he became prebendary of St Paul’s, in 1668 diaplain to 
Charles II., in 1670 canon residentiary, and in 1678 dean of St 
Paul’s. He was also preacher at the Rolls Chapel and reader at 
tte Temple. Finally he was consecrated bishop of Worcester 
on the 13th of Octoter 1689. Duriiw these years he was cease¬ 
lessly engaged in controversy with Nonconformists, Romanists, 
Deists and Socinians. His unrivalled and various leamingj his 
dialectical expertness, and his massive judgment, rendered him a 
formidable antagonist; but the respect entertained for him by his 
opponents was chiefly aroused by his recognized love of truth 
and superfority to personal considerations. He was one of the 
seven bishops who resisted the proposed Dedaration of Indul¬ 
gence (16M). Ihe range of his learning is most clearly seen in his 
Bishops Right to Vote in Parliament in Cases Capitd. His 
Origines Britannicae, or Antiquities of the British Church (1685), 
is a strange mixture of critiem and uncritical research. He was 
so handsome in person as to have earned the sobriquet of “ the 
beauty of holiness.” In his dosing years he had some contro¬ 
versy with John Locke, whom faeconsidered to have impugned the 
doctrine of the Trinity. He died at Westminster on the a8th of 
Mardi 1699, and was buried at Woreester. His manumripte 
were bought by Robert Harley (afterwards earl of Oxford), his 
books by Narcissus Marsh, archbishop of Armagfo 

A CoHectea edition of his works, with life by Rtehard Bentley, 
wasijnhliShedln London (lyioj; and a nseful edition of The Doctrines 
and Janices of the Church of Pome Truly l^tsenltd was ynbll Aed 
In 2843 by William Ctnipinghani. 

8 T 1 LLHAR, WILLIAM JAMBS (18*8-1901), American pairrter 
and jounialTst, wasborn.at Schenectady, New Yorit, on thei* of 
June 1828. His parents Were Seventh-Day Baptists, and his 
eirly relij tens tranring Inflirenced him all 'his life. He 
was sent « s^ohl jh Nety Vetk by his aofhex, Wftd imaejgfoat 
sacrifices that he mi^it get an education, and he gn^uated 
Ihdon Gollegc, SdwnMtady, in t&jft Be studied art .wader 
PVederidk E. Church Bsd' earlfte 1850 went to 'Engl ^,'W^ ' 
he made the acquaintance of Ruskin, whose ModmPmmrs be 


liad devoured, was introduced to Turner, for whose wpiles he had 
unbounded admiration, and felliso much under the'influence of 
Rossetti and Mfilais tliat on his return home in the same ydar he 
speedily became known as tbt *' American Fre-Raphaelitei” ' In 
1853 Kos.suth sent him on a fool’s errand to Hungary to dig up 
crown jewels, which had been buried secretly durmg the inwrrec- 
tion of Z848-X849. While he was awaiting a projected rising 
in Milan, Stillman studied art under Yvon in Paris, and then, as 
the rising did not take place, he returned to the United States 
and devoted himself to landscape painting on Upper Saranac 
Lake in the Adirondacks and in New York City, where he star^ 
the Crayon. It numbered Lowell, Aldrich and Charles Eliot 
Norton among its contributors, and when it failed 'for want of 
funds, Stillman removed to Cambridge, Massachusetts. ThCTe 
he passed several years, but a fit of restlessness started him 
off once more to England. He renewed his friendship' with 
Ruskin, and went with him to Switzerland to paint and draw 
in the Alps, where he worked so assiduously that his eye¬ 
sight was aficcted. He thoi lived in Paris and was in 
Normandy in 1861 when the American Civil _War broke out. 
He made more than one attempt to serve in the Northern 
ranla, but his health was too weak; in the same year!:« was 
appointed United States consul in Rome. In *865 a dispute 
with his government led to -his resignation, but immedi^ly 
afterwards he was appointed to Crete, where, as an avowed 
champion of the Christians m the island and of Cretan indepen¬ 
dence, he was regarded with hostility both by tlie Mussulman 
population and by the TnrkbhauthoritieSj and in September r868 
he resigned and went to Athens, where lus first wife (a daughter 
of David Mack of Cambridge), worn out by the excitement of life 
in Crete, committed suicide. He was an editor of Scribner’s 
Magazine for a short time and then went to l/mdon, where he 
lived with D. G. Rossetti. In 1871 he married a daughter of 
Michad Spartali, the Greek consul-general. WJien the insurrec¬ 
tion of 187s broke out in Herzegovina he went there as a tone- 
spondent of The Times,tmdlus letters from the Balkans aroused 
so much interest that ttie Britisli government was induced to 
lend its countenance to Montenegrin aspirations. In 1877-1883 
he was appointed correspondent of The Times at Athens; in 1886- 
1898 at Rome. He was a severe critic of Italian statesmen, and 
embroiled himself at various times with various politicians, from 
Crispi downwards. After his retirement he lived in Surrey, 
where he died on the 6th trf July 1901. He wrote The Cretan 
Insurrection of x866~i868i,\i‘it(),On the Track of Ulysm (1888), 
Billy and Hans (*897) and Francesco Crispi (1899). 

Sec his Autobiography of a Journalist {2 vds., Boston, igoi). 

STILLWATER, a city and the county-seat of Wash^on 
county, Minnesota, U.SA.., at the head of Lake St Qroix, on 
the west bank of the St Croix River, ao m. above its mouth, 
and about eo m. N.E. of St^ Paul. Pop. (1890), 11,260; (1900), 
13,318; (1905, state oeifius), 12435, 3586 toreign-bom (1x89 
Swedes, ^9 Germans, 8*8 Canadians); (1910, U.S. census) 10,198. 
It is served by the Northern Pacific, the Chicago. St -^ul, 
Minneapolis & Omaha, and the Qiici^, Milwaukee & St Paul 
railways, and is connected by dectric line with St Paul end 
Minneop^. The is picturesquely situated oh bbii« 
rising from the St Croix and commanding fine views. Among 
the public buildings are a handsome public library, the' city 
hall, the county court-house, the Federal building, an audi¬ 
torium, and the city'hospital, and the city is the seat of the 
StiUwater-business college, and of the Minnesota state prison, 
estabhshed m 1851, in which a system of pvole and of graded 
diminution of sentences is m force, and in connexion srith 
which, is maintained a schod and a library. Comnwrrially. 
StiUwater is important as a centre of the hmdier trade and as a 
shaping'point for cereal products. The valuable water-ptiwtr 
buttlizedbQrits'^Varied mannfaiCttBnss. > 1*1x905 the valuapfithe 
factory j^uefs was 82,784,113 an increoM of Sf6 % sim» igoo. 
$tillwaj^, the first fogrp platted fojMiimeSqta, was peitatocntly 
8«tded'iR iiflj4^ and was lallLtiut m 1S4S by Josc^lBehshaw 
a Pioneer nditor and soldier-!: Here met^ 
the “ Stillwater (^VBn^>’''{iiaoia'ifi hHmHsota'IditQtj^ 
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as fitststep fai tilt tnction td .MmiMsota Telintocy. Still- 
miktt was (^utrtered uitccity in 1854. The first electiic^nulwBy 
in the state was com{risted hare in (889, but failed, tatia:. 

STOiO KBABCOlIHnS, LHOIUfi ilfiUBB, {c. 154-74 %e.), 
of .Ijutuviuin, the earliest Roonan phMsgisl^ Mts a man of 
distinguished family and belonged to the equestrian orders He 
was called Stilo {stilut, pen), because .he wnte speeches for 
oti^, wad Fiaeooninus from his father's profession ijmtco, 
pub& aio^. His atistocratic sympathies were so istsong 
he voluntarily accompanied Q. Caedlius Hetdlus Nurni- 
dicus into exile. At Rome he divid^ his tnae bdiweeta teaching 
(although not as a professional scboolmaster) and liteiary wotk.^ 
His mo.st famous pupils were Vairo and Cicero, and amongin his 
friends were Coelius Antipater, the historian, and Ludlius, 
the satirist, who dedicated fliOT works to him. According .to 
Cicero, who expresses a poor opinion elf his powers as on orator, 
Stilo was a follower of ^ Stoic xehooL iDnly a fewitogments 
(d his works remain. He wrote eemmentaries on the hymns' 
of the Salii, and (probably) on the Twelve Tables; and inttesti-' 
gated the genuineness d the Piautme comedies, of 'which te 
recogabed 25, four more than were allowed by Vanro. It is 
probable that he was the author of a general glossograpUcal 
work, dfeiling with literary, historicalandantjquarian questions. 
The rhetorical treatise Ad Her,tnnium has been attributed to. 
him by some modem scholars. 

Sea Oioero, Brvtus, 205-207, Vt legSlms, 11 . 23, 59; SuetoaiuB, 
De grammaticis, 2; Geliius ia. 3, 1. *2; Quintilian, Ittsl. ora/, x., 
1, 99; monographs Iw J. van Heus^ {18.39) and P. Ment* h888);' 
Mommsen, Hist, of Rome, bk. tv. ch. 12, 13; J. E. Sandys, History 
of Classical Scholarship (2nd ed., 190^; M. &hairr, Gssehichle ier 
timiuhen Literatur (18^), vcd. i.; 'renSw, Hi*, of Remax titera/urs 
(Eng. trans., 1900], p. 148. 

STILPO {Stilpon], Greek philosopher of the Megarian school 
(9.V.), was a contemporary txf Theophrastus and Orates. Intd- 
l^ually in agreement with the Megarian dialectic, he followed 
the practical ethics of the Cynics' both in theory and in practice. 
He extolled the Cynic <l7r«S«la (loosely, s«K-control) m the; 
principal virtue. Cicero (De fata, 5) describes him as a man ' 
of the highest character. Suidas attributes twenty dialogues ; 
to him, but of those no fragments rmnain. Among his followers | 
were Menedemus and Asclepiadas, the leaders of the Erctrian ; 
school of philosophy. Seneca {Sptsik 9) shows 'how closely 
aUied 'Stilpo was to the Stoics (giv.). 

SI^LT, or LoNG-tsoGBD Plover,' 8 fed so-called (see Bhlts) 
for reasons obvious to anyorie who has seen it, since,'though 
not very much biggra" than a snipe,'the length trf its legs (their 
bare part measuring 8 in.), in prop^on to the size of its body 
exceeds that of any other bird’s. ''The first ', name (a. teans- 
ktion of the French iehasse, given in *760. by M. J, Brisson) 
seems to have been bestowed by J. Rennie only m 1831} but, 
recommended by its defiriiteness and brevity, it has wholly 
supplanted the second and dder one. The bird'is the Charairius 
himtMtopus t of Linnaeus, the Himantopus candidus or mdan- 
opitrus of modem writers, and Ixlongs to the group Litniedae, 
lu'ving been vnually plac^ in the family Scdkrpeukisu^ though 
it mi^t be quite as reasonably .referred to the ^Charadriidae, 
and, with its allies to be imm^iately mentioned, would seem 
to Iw not very distant from HcMMSopM,. notwithstanding the 
wonderful development of its legs and the slenderness d its 
bill 

THIb Btih obtains its food by wading in shallow water and 
seiz^ the insects that fly over or . float upon its surface or the 
small crustaceans that swim bmeath, for which purpow its 
dender extiremities See, as might be expired, admirably 
adfqited. Widely spread over Asia, North Ateca, and Soufhem 
Europe, it has many times, vititnd Britain—thou^ alwa3ni as a 
stmg^, ifor it » not known to breed to'tiie nox^waid of ^e 
Xtanube valley—and its occntreoce in ScdriaQd'(ncar Dunlfilies) 

The posdble confnsion by Puny’s transerfbers of srord with 
JfesesStoOMs is refenefl'to under QysTEUdttemm. HimmUopih, 
Wia Kifeqnivalesit Lesri^. W W an snAWaittimeta^or;'’.«if*- 
■ariMl I^Ubmt WUlfi, tbatthy kgMMiaerisDdiiejana 

■; ..(if i 


was BDtieed by SIi)ild so kmg a^ as 1684. It d^yjitiesefts 
to .pools, .or lakes vrith a. margin tnunud, on which it.cDastaructs 
.a sli;^ .niest, banked.itmnd or .just raised above the level tea as 
to keep its eggs dry s(ii<V,ji859, p. 360); but sometimes'they are 
laid in a tuft of ^ass. They are four in number, and, except 
in sied, dlosely resanbie Ihose af the oykercaliCber (yxii). The 
bird' has the head, necl^, and lewcx parts white, the back and 
wiagB glossy biac^ the.irides red, and the .babe part of the. legs 
pink. In America the genus Ihiiss two representatives, one - 
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Fie. I. —^Black-nedccd American Stilt. 


i) closely resembling that.jBst.described, but rathersmrflar 
end with a black ctown .andvsuipe. This is .Hi. mgricafitr or 
mexiemus, and ooeurs-from New England to the middle uf South 
America, h^ond whith it is replaced .by H. bmsSdmsis, which 
hasthecrowawldte. The.stilt hshabitmglndiaJsnowrecogniMd 
to be H. eastHdus, blit Anstraik possesses a .distinct.species, 
H. novttdkeiiandiae, which alao oecuts in New Zealand, tbnugh 
that country has in addition a. species peculiar to it, H. ttauae- 
selandias, cMeringirom .afl . the rest by assuming in tfaicbrcediiig- 
season an •'altogether black plumage. Australia, however, 
presents another form, , which is the type .of the gmus Clado- 
thynehus, and diflers from Hfmatdepv both .im :its style, of 
plumage (the male having a broad bay peetaml belt), in its 
shorter tatsi, .and in having the toes .(though,.as in the stilt’s 
feet, three in number on each foot) •webbed. 

J^ed in many ways to ilho .stilts, but differing in meay 
undeniably generic .ch 4 racters,iare the birds known as Avocets,^ 
forming tte genus HseKromirim of.Linnaeus. Their biU, sriiich 
is perhaps tiie most slender to be seen in the whole class, curves 
upward towards the end, and has given the driest known species 
two ntme* which, it formerly bore fii En^and,—“ cebUor's-awl,” 
from ks likeness to the tod so cdlled, and “ scooper,” because 
it resembled the scoop with sriikii mariners threw water on their 
sails. The legs, toough long, are not extouarriinaiily so, and the 
feet, which are 'webbri, bear a small hind toe; 

Thi* species (fig. 2), the R. s/ilocs//a of omltholofty, -was ofiold .time 
plantiiul in EngUina. though doubtless always rsstricted to 
focahties. Charleton in *668 says that whan a. boy he W shot 
not a few on the Severn, and Plot mentions It to as to le*J orte to 
suppose tiiatiln his time (1686) . ft bred in Staflordshire, while F. 
t^ughby (1676) knew, to it as bring in winter on the oastorn 
coast ana T. Pmoant is S789 found it u great numberao^rite to 
Fossdyke Wash in Lineolnshfre, anddesonhed t^ bi^as hovering 
over the sportsman’s head like lapwings. In this district they were 
called feom.fltrir c^i* hut whether that name was 


J TMsipecieB wasmaasWewB toRayhy Sloahe, whoatoWWilt 

In, Jamaica, whereto hUdayitwMc^Bd^'.k«»-lew;’’ 

r This word tokiim 

bed«rivedlrom,thelAtiniW»*^e termination-expressing a diminu- 


five to a graceTiii ec''dSlcat(i'tiito, as dqnstsfla i 

file Otisem) axiri « yanp”w " whaqp " il*a* 
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dsewhere applied is uncertain. At the end 01 the last century they 
frequented Komney Marsh in' Kent, and in the first quarter of the 
present century they bred in 'vuribas soitable spots in SuffoUc 'and 
liorfolk>.>thB hast place known to have been inhabited by them 
being Saithouae, where the people made puddings of their eggs, 
while the birds were killed for Uie sake of their feashori, which were 
used in nuiking artificial flies for fishing. The SoCtfrpation of this 
■ settlement took place between 182* and 1825 ^f. Stevenson, Birds 
of tiorfoth, ii. 240, 241). The avocet's mod-e of nnii^ is noch like 
that of the stilt, and the eps are hardly to be disting[ui&Bd irom 
those of the latter but by weir larger size, the bnrd being about as 
big as a lapwing (j.v.), white, ■with the exception of Its crown, the 
back of the neck, the inner scapulars, some of‘the wing>coVezu and 







(After Naumuii;).) 

Fig. 2.—Avocet. 

the primaries, ■which ore black, ■while the legs are of a fine Bght blue. 
It seems io get its food by working its Wll from side to sideis shallow 
pools, and catching the small crustaceans or larvae of iasects that 
may he swimming therein, but not, as has been stated, by sweeping 
the surface of ilic mud or sand—a process that would speedily 
destroy the delicaio hill by friction. Two species of avocet, 
R. amarioana and R. andina, are fotuud in the Mew World; the' 
former, wliich ranges so far to the northward as the Soskatohewan, 
is distinguished by its light ciniiama&'>ccdoiued head, .neck and 
breast, and the latter, confined so far 'as known to the moimtain 
lakes of Chile, has no white in the upper parts exoapt the head and 
neck. Australia produces a fourth species, R, nomie-hcilandias or 
rtUmeollis, with a chestnut head and neck; but tbs European K. 
avocetta extends over nearly the whole of m i n d l a and aoutbern Asia 
as well as Africa. ^A. N,) 

STlLTEDt a term in arclutecture, raven to anything rmsed 
above its usual level; it is usually applied to the.arch, which is 
said to be stilted when its centre u r^ed above tte capital 
or impost. In Byzantine architecture this 'was frequently done in 
order to give more importance to the twin arches of the windows, 
and less to the shaft •which divided them. In Romanesque and 
Gothic work the stilted arch was often employed in the semi¬ 
circular apses, where in consequence of the closer juxtaposition 
of the columns round the ap^ the arches were much narrower, 
than those of the choir; in order, howeyar, that the apex of all 
the arches should be of tiie same height, the apse armies -were 
stilted. 

STILTS, poles provided at a certain distance above the gtmmd 
with steps or stiirups for the feet, for the purpose of •walking 
on them. As a means of amusement stilts have been used 1 ^ 
all peoples in nil ages, as well as .by the inhabitants qf marshy 
or flooded districts. The raly of .Nwnur in Be^um, wbidi 
forn^erly suffered .from .the overflowmgof .thejivers Sandwe and 
Meuse,Us been cel*rated for itsatiltrwalWs for many emturies. 
Not only the towns people but also the.soMers used stilts, apd 
stilt-h^ts were indidged .in, in which par%5 of a hundred .or 
more attadied each.oww, the io.overset as m^ 

of the enemy as posable. The gowesoor of Namur hawing 
.promised the archdHke Albert .(mxiut *600) a coinp^ <a 
.soldiers thht should neither ride nor walk, sent a . d pt ^ ji ni a it 
on s^t^, which sOjjifcMefl the archduke that he-con<eraed,npQn 
dty ;lp«jwtu4 fltemptjon .from the .beer-tax, no {tUau 


The home of stiit-walldng at the presently is the depsp r C m e nt 
of -lAndes in Gascony, where; owing, to the impermeabilniy'Wf tbe 
subsoil, all low-lying districts 'tun converted into sanshfes, 
compelling the ah^herds, fanneiSiUid.masketmentn tpenS.the 
greater .part of their lives on stilts. These are strapped to 'tbe 
leg .below the.knee, the foot resting in.a stimip about >fiwe feet 
from the ^ound. Their wearers, who are called tciumiguts 
(lohgd^) in the Gascan dialect, also cany long staves, uhkh 
are often provided with a narrow piece of board, .Tised os a swt 
in case of fatigue. In the last quarter of >the 19th century sdlt* 
races, for women os 'well as men, became .‘very popular in the 
Landes district, and still form an important feature of 'way 
proviociai festivity. One winner of the annual chatnpianship 
races eccumplished 490 kilometres i(moie than 30410.): ia.jos 
hours, 36 minutas. Silvain Domon, a baker of _the limideE, 
wdked on stilts irom Paris to Moscow in $8 days in the ijpcing 
of 1891. The rapids of the Niagara have been waded oaistito. 
la inany of the Pacific islands, particularly 'die Marquesas, istilts 
are used during the rainy season. Stilts used by children are 
veiy long, the upper half be^ held undu die arms; are 
not strapped to ^e leg. Stilts play an important ]»rt Sn the 
Italian masquerades, and ore uaed for .i^unting the gigantic 
figures in the grotesque processions Of lisle, DuUirk, Imvain 
and other cities. 

STIMDIb JULIUS (1841-1905), German author, -was bom at 
Kircbniid^ near.Eutinon thei^thof Au^t 1841, ttesoniof a 
clergyman. Having attended the gymnasium at Eutm, he was 
apprenticed in 1858 to a ehemist in Liiheck. Be .soon tired of 
die shop, and went to study chemistry at Kiel and Giessen, where 
he proceeded to the degree of doctor of philosophy. ^ 3863 
Stinde received an appu^tmoit as consuhieg cbeinist to a 
large indus'triai underdoing, m Hamburg; but, becoming, editor 
of the Hamburgh ■GewerbtbkU, he gradually transSenied his 
energies to journal^. His earliest works were little comedies, 
deamig w^^Homburg life, though he cundnued to make scientific 
contributiims to various jomsi^. Jn X876 Stisde settled in 
Berlin and began the series of stories of the Buchholz fam^, 
vivid and huntotous studies of Berlin. tniddle>class life by whidi 
be is most widely known. He died at Oisberg near Kscaael on 
7;&of August 1905- 

first of tbe safes Bwiikolimu in luditn ftremda'todibyiH. F. 
Powell, 1887) .appeared in .1683 and achieved an immense, osiscess. 
It was fottowad by Die PamilieBuchholt in 1884 (translated by L. D, 
Schmitz, 1S85); Pnm Snekhoir im Orient in 1888; Frau WilMMin* 
(fler Ftumlie BuckholiMlter 7 W/; 'translated by H. F. Foweti, 1B87) 
in 1886; Wilkelmine. Buekkell' Memeiren, m 1804': and Kd^iBHC*- 
koit; Ausstelluneseriebnisse der Frau Wilkelmine Bufkkels, is,2898. 
Under the pseiioonyms of Alfred de Valmy, 'WilUelmino Buchholz 
and Biehard B'. 'Ward, he also published various other ■works of 
more or leas merit, amony which ms Natur*kilosop}n« (i9gS)i deserves 
special mention; bis Waldnovellen (1881) have been wans&ted.into 
Siglish. 

STINK'WOOD, in botany, a South African tree, known botani- 
caUy as OcoUa iuUata, and a member of the family Laurincae. 
Otter names for it are Cape Walnut, Stinkhout^ Cape Laurel and 
Laurel wood. It derives its name from having a strong 4Bid 
unpleasant smell wten fresh felled. It is used for building ih 
South Africa and is described by Stone {Timbers of Commerce, 
p. 174) as “ the most beautiful liark-colonred wood that T ihave 
yet met with” It is said to be a substitute for teak andequally 
Arable. The wood is daHc walnut or reddish brown to black 
with a yellow sap-wood, and the grain extremely fine, close, 
dense and smooth. 

-fiTIFJSKD, a fixed periodical payment or salary for serrioeB 
rendered. The word is particuwly used of tbe income from an 
ec^iastical benefice or of the salary paid to any mitestm of 
re^gion. In the United Kingdom a paid magistrate or justice 
:Of'the peace, appointed by the Crown on<tte advice of th^OniC 
lecretRiy for oeitain borou^ are tormed “ s^pendiarftiS|'’or 
* Bfjpendiary piagististes " (see jBsncs or thjc Peac*). 
lAUn sSpen^ium (for is derived fromiSfiplva gift, 

conrisburion totiguiaUy.q.haito ofcainB, ifi(piire,<,t(rjp^.;nms8 
togefbe^ axid fmderet, pay. Thk Ww apphed 

to the pfty thaarmy, and hencs was raed-in the mmM 
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sen’ice, in such phrases os siipeniia faeere, and of a 
campaign, e.r. viana stipendia tneriUs (Tac. Am. i. 17). It also 
meant a tax or impost, payable in money. 

STIRURO, MAMY ANNE [Fanny] (1815-1895), English 
actress, was bom in London, the daughter of a Captain Kehl. 
After some experience at outlying theatres, she appeared in 
London in 1836. Having been successful as Celia in As You Like 
Jl and Sophia in The Road to Ruin, Macready gave her an 
opportunity to play Cordelia to his Lear, and Madeline Weir to 
his James V. in the Rev. James White’s King of the Commons. 
In 1852 she created Peg Woffington in Roade and Taylor’s 
Masks and Faces. Meanwhile she had married F.dward Stirling 
(d. 1894), an actor, manager and dramatic author. In later 
years Mrs Stirling gained a new popularity as the nurse in Irving’s 
presentation (1882) of Romeo and Juliet, and again (1884) with 
Mary Anderson; and she was the Martha in Irving’s production 
of Faust (1885). She died on the .^oth of Decemlier 1895, having 
in the previous year married Sir Charles Hutton Gregory (1817- 
1898). 

STIRLING, JAMES (1692-1770), Scottish mathematician, 
third son of Archibald Stirling of Garden, and grandson of Sir 
Archibald Stirling of Keir (Lord Garden, a lord of session), was 
bom at Garden, Stirlingshire, in 1692. At eighteen years of age 
he went to Oxford, where, chiefly through the influence of the 
carl of Mar, he was nominated (1711) one of Bishop Warner’s 
exhibitioners at Balliol. In 1715 he was expelled on account of 
his correspondence w’ith memliers of the Keir and Garden 
families, who were noted Jacobites, and had been accessorj' 
to the “ Gathering of the Brig 0' Turk ” in 1708. From Oxford 
he made his way to Venice, where he occupied himself as a pro¬ 
fessor of mathematics. In 1717 appeared his Lineae tertii 
ardiuis Newtonianae. sine . . . (8vo, Oxford). While in Venice, 
al-so, he communicated, through Sir Isaac Newton, to the Royal 
.^iety a paper entitled “ Methedus diSerentialis Newtoniana 
illustrata” (Phil. Trans., I^rB). Fearing assassination on 
account cf having discovered a trade secret of the glass-makers 
of Venire, he returned with Newton’s help to London about the 
■year 1725. In London he remained for ten years, being most 
part of the time connected with an academy in Tower Street, and 
devoting his leisure to mathematics and correspondence with 
eminent mathematicians. In 1730 his most important work was 
published, the Methodus diSerentialis, sive tractatus de summa¬ 
tion et interpolatione setierum infinitarum (410, London), 
which, it must be noted, is something more than an expansion of 
the paper of 1718. In 1735 he communicated to the Royal 
Society a procr “ On the Figure of the Earth, and on the Varia¬ 
tion of the Force of Gravity at its Surface.” In the same year 
he was appointed manager for Uie Scots Mining Company at 
Leadhills. We are thus prepared to find that his next paper to 
the Royal Society was concerned, not with pure, but with applied 
science —“ Description of a Machine to blow Fire by the Fall of 
Water” (Phil. Trans.^iy^s). His name is also connected ■with 
another practical undertaking, since grown to vast dimensions. 
The accounts of the city of Glasgow for 175a show that the very 
first.instalment of ten millions sterling spent in making Glasgow 
a sei^ort, viz. a sum of £28. 4s. 4d., ■vras for a silver tea-kettle 
to be presented to “ James Stirling, mat hematician, for his service, 
noins, and trouble in surveying the river towards deepening it 
Jocks.” Stirling died ki Edinburgh on the 5th of December 
I77«N 

See W. Fa-iser, The Stirlings of Keir, and their Family Papers 
f^nburgh, i8j8); " Modem History of ieadluUs," in Cendeman's 
Magatine (June 1853) ; Brewster, Memoirs of Sir Isaac Newton, ii. 
300, 307, ifri. jifi; J. Nieot, Vital Statistics of Glasgow (1881-1885), 
p. 70; Glasgow Herald (Any. 5, iSSfi). 

Another edition of t he Lineae tertii ordinis was pnblished in Paris 
in 1797; another edition of the Methodus differeniiems in London in 
1764; and a translation of the latter into Engli* by Holliday in 
tendon in 1749. A considerable collection of literary remains, 
consisting of papers, letters and two mannscript volumes of a treatise 
dB weights and measures, are stiH preserved at Ga^en. 

BTffiLINO, JAMES HUTCHISON (1820-1909), Scottish philo- 
fiopber, WM bom at Glasgow on the sand of June 1820. He ■ 
tw* tAaaihei at Glasgowtfeiversity, where he ■studi'td mcdici^Ht 


and philosophy. For a short time he practised as a doctor in 
Wales, but gave up his profession in order to continue his philo¬ 
sophical studies m Germany and France. From 1888 to 1890 
he was Gifford lecturer at the unit'ersity of Edinburgh and 
published his lectures in 1890 (Philosophy and Theology). He 
was an LL.D. of Edmburgh University, and foreign member of' 
the Philosophical Society of Berlin. He died in March 1909. 
His principal works are: The Secret of Hegel (1865; new 
ed, 1893); Sir William Hamilton: The Philosophy of Percep¬ 
tion j a translation of Schweglcr’s Geschichte der Philosophie 
(1867; i2th ed., 1893); Jerrold, Tennyson and Macauhiy, &c. 
(1868); On Materialism (1868); As Regards Protoplasm (1869; 
2nd ed., 1872); Lectures on the Philosophy of Law (1873); Bums in 
Drama (1878); Text-Book to Kant (1881); Philosophy in the 
Poets', Dorwintanism; Workmen and Work (1894); What is 
Thought? OrtheProblmqf Philosophy; By Way of a Conclusion 
So Far (1900); The Categories (1903). Of these the most 
important is The Secret of Hegel, which is admitted, both in 
England and in Germany, to be among the most scholarly and 
valuable contributions to Hegelian doctrine and to modem 
philosophy in general. In the preface to the new edition lie 
explains that he was first drawn to the study of Hegel by seeing 
the name in a review, and subsequently heard it mentioned whli 
BV/e and reverence by two-German students. He set himself .at 
once to grapple with the difficulties and to unfold the principles 
of the Hegelian dialectic, and by his efforts he introduced an 
entirely new spirit into English philosophy. Closely connected 
with the 5 e<frt is the Text-Book to Kant, which comprises a trans¬ 
lation of the Critique with notes and a biography^ In these two 
works Dr Stirling endeavoured to establish an intimate con¬ 
nexion between Kant and Hegel, and even went so far os to 
maintain that Hegel’s doctrine is merely the elucidation and 
crystallization of the Kantian system. “ The secret of Hegel,” 
he says in the preliminary notice to his great work, “ may be 
indicated at shortest thus: Hegel made explicit the concrete 
universal that was implicit in Kant.” 

The sixth part of the Seerd contains valuable criticisms on the 
Hegelian writings of Sch'wegler, Rosenkranz and Haym, and explains 
by contrast much that has been definitely staled in the preceding 
pages. Of Dr Stirling's other works the most important is the 
volume of Gifiord Lectioes, in which he developed a theory of natural 
theology in relation to philosophy as a wliole. As Regards Proto¬ 
plasm contains an attempted refutation of the Essay on the Physical 
Basis of Life by Huxley. 

STIRLIRG, WILLIAM ALEXANDER, Easl or (c. 1567- 
1640), most generally known as Sir William Alexander, Scottish 
poet and statesman, son of Alexander Alexander of Menstric 
(Clackmannanshire), was bom at Menstric House, near Stirling, 
about 1567. The family was old and claimed to be descended 
from Somerled, lord of the Isles, through John, lord of the Isles, 
who married Margaret, daughter of Robert II. William 
Alexander ■was probably educated at Stirling grammar school. 
There is a tradition that he ■was at Glasgow University; and, 
according to Drummond of Hawthomden, he was a student at 
the university of Leiden. He accompanied Archibald, 7tli earl 
of Argj'll, his neighbour at Castle Campbell, on his travels in 
France, Spain and Italy. He married, before 1604, Janet, 
daughter of Sir William Erskine, one of the Bnlgonie family. 
Introduced by Argyll at court, Alexander speedily gained the 
favour of James VI., whom he followed to England, where he 
became one of the gentlemen-extraordinaiy of Prince Henrj^’s 
chamber. For the prince he wrote his Paraenesis' totite Prince 
. . . (1604), a pocm in eight-lined stanaasen the familiar tjieme 
of princely duty. He was knigh^ in 1609. On the death 
of Henry m 1612, when he wrote ah elegy on his young patron, 
he was appointed to the housriiold of prince Chwles. In 
1613 he (in conjunction with Thomas Foulis and Paulo Pinto, 
a Portuguese) received from the king a grunt of a silver-mine 
at Hfldi^on neat Lijffi^ow, from which, however, neither the 
Crown northe undertstkOT male any profit. In 1613 he began 
a correspondence with the poet Drummond of Hawthomden, 
which ripened into a lifelong mtilratcy Mter their tneetir^ (March 
1614) at Menstrie House, where Alexander was on one of hit 



STIRLING, EARL OF 


925 


' short annual visits. In 1614 Alexander was appointed to the 
English office of master of requests, and in July of the following 
year to a seat cn the Scottish privy council. In 1631 he received 
from James I. enormous grants of lend m America embracii^ 
the districts of Nova Scotia, New Brunswidc, a^ the Gaspfi 
■ Peninsula, accompanied by a charter appointing him hereditary 
lieutenant of the new colony. This territory was afterwards 
inaeased on paper, so as to include a great part of Canada. 
Alexander proceeded to recruit emigrants for his “ New Scot¬ 
land,” but the terms he ofiered were so meagre that he failed to 
attract any except the lowest class. These were despatch^ in 
two vessels chartered for the purpose, and in 1625 he published 
an Encouragement to Colonies in which fc vmnly painted in 
glowing colours the natural advantages of the new territory. 
The enterprise was further discredited by the institution of an 
order of baronets of Nova Scotia, who were to receive grants 
of land, each 6 sq. m. in extent, in the colony for a considera¬ 
tion of £150. An attempt made by the French to make good 
their footing in the colony was frustrated (1627) by Captain 
Kertch, and Alexander’s son and namesake made two expeditions 
to Nova Scotia. But Alexander found the colony a constant 
drain on his resources, and was unable to obtain from the 
treasury, in spite of royal support, £6oao which he demanded 
as compensation for his losses. He received, however, a grant 
of 1000 acres in Armagh. He was the king’s secretary for Scot¬ 
land from 1626 till his death, and in 1630 was created Viscount 
Stirling and Lord Alexander of Tullibody. In the same year he 
was appointed master of requests for Gotland, and in 1631 an 
extraordinary judge of the Court of Session. Meanwhile French 
influence had gained ground in America. In 1631 Charlw sent 
instructions to Alexander to abandon Port Royale, and in the 
Mowing year, by a treaty signed at St Germain-en-Laye, the 
whole of the territory of Nova Scotia was ceded to the French. 
Alexander continued to receive substantial marks of the royal 
favour. In 1631 he obtained a patent granting him the privilege 
of printing a translation of the Psalms, of which James I. wm 
declared to be the author. There is reason to bdieve that in 
this unfortunate collection, which the Scottish and English 
churches refused to encourage, Alexander included some of his 
own work. He had been commanded by James to submit 
translations, when James was carrying out his long entertained 
wish to supplant the popular version of Stemhold and Hopkins; 
but these the royal critic had not preferred to his own. It has 
been assumed from the scanty evidence that v/hen Alexander 
was entrusted with the editing and publishing of the Psalms by 
Charles I. he had introduced some of his own work. In 1633 he 
was advanced to the rank of earl, with the additional title of 
Viscount Canada, and in 1639 he became earl of Dovan. His 
affairs were still embarrassed and he had begun to build Argyll 
House at Stirling. In 1623 he received the right of a royalty 
on the copper coinage of Scotland, but this proved unproductive. 
He therefore secured for his fourth son the office of general of the 
Mint, and proceeded to issue small copper coim, known as 
* turners,” which were put into circulation as equivalent to two 
farthings, although they were of the same weight as the old 
farthings. Those coins were unpopular, and were reduced to 
their real value by the privy council in 1639. Alexander died m 
debt on the 12th of February 1640, at his London house m 
Covent Garden. . 

He was succeeded in the title by his grandson William, who 
died a few months later, and then by his son Henry (d. 1644), 
who became the 3rd earl. When Henry’s grandson Henry, the 
Sth earl (1664-1739), died, the earldom became dormant, and in 
1759 it was claimed hy William Alexander (see below). In 
1825 the earldom was claimed by Alexander Humphroys- 
Alexander, who asserted that his m^er was a daughter of the 
first earL The charter of 1639, however, on which his title r«M, 
was declared in 1839 to be a foigery. See W. Turnbull, Stirhng 
Peerage Claim (1839). _ 

All Alexander’s literary work was produced aft^ 1603 and betee 
his serious absorption in politics about 1614. _ The verw may be 
classed in three groups, (0) poetical misoeUames and sunor verse, 


(6) dramas, (c) the heroic fragment on Jonathan and the long poem 
on Doomesday. 

a. His carUost effort v/ae Aurora, containing the first ianeies b/Wv 
author's youth {London, 1G04), a miscellany oi TOuncls, rongs oi^ 
elegies, showing considerable formal felicity, if little originality, in 
the favourite themes of the Elizabethan sonneteers. To this majK 
be added the Paraenesis to Prince Henry (n.s.). An Elegie on the 
Death of Prince Henrie (u.s.). and shorter pieces, including a sonnet 
tu Michael Drayton, who had calied Alexander a man of men, 
and lines on the Report of the Death of Drummond of Hawthornden. 

b. He wrote four tragedies, Darius (1603), Croesus (1604), The 

Alexandraean (1605), and Julius Caesar (1607). The first and 
second ware pubUshM togethm in 1604 as the Monarchiche Tragedies, 
a title which was afterwards given by Alexander to a print of the 
four works in the editions of 1O07 and 161O. They are dkiMtic 
poems rather than plays, a sequence of reflections of the tyw of the 
Falls of Princes, the Mirror for Magistrates, or Lyndwy s Dialag 
belwesn Experience and c Ceurteour (known also as the “ Monaccho' ), 
It is very nrobable that the last suggested both motif and title. 
The pieces aro dialogues rather than dramas: the choruses are or 
the ’’Jloralitas " type of Konaissance verse rather than classical; 
and the varied versffication is unsuitable for representation. Yet 
they contain not a few fine passages in the soliloquies, notably one 
in Darius (IV., in.) on the vanishing of “ Those golden palaces, those 
gorgeous halls " aa " vapours in the air," which recall Bhakespeaie's 
filter lines in the Tempest. , , ^ 

c. Of Jonathan, an Heroichs Poems intended, only the first 

(105 eight-lined stanzas) was written. Doomesday, or The Great 
Day of the Lord's hidger.ie'.a (1614) is a dreary production in twelve 
books or “ hours,” extending tonearly 12,000 lines. It is written^ 
eight-lined stanzas. . , „ , 

In addition to the pamphlet on Colonization, he wrote (1014) a 
continuation or " completion " to the third pi^ of Sidney's Arcadia, 
which appears in the fourth anfl. later editions of the Romance; 
and a short critical tract entitled Anacrisis, a “ censure " of poets. 


o&cie&t or modem. 

A collected edition of bis works appeared in Ids lifetime (J657) 
Mtdth the title JiecreaHons with (ht Muses (folio), Aur^a tma the 
Elssie were not included. A complete modern reprint Tk$ PoiHcul 
Works 0,0 mw first collected and edited (but without the editor s name 
on the title-pa£c) was published in 3 vols, Svo in 1870 (Glasgow : 
Maurice Ogle & Co.). ^ xt. ■» * 

His EucouraMment to Colonies was Mlted for the Bannatjme 
Club by David Laing (1867), and by Edmund F. Slafter, in Str IF. 
Alexander and Amer. Colonisation (Prince Society, Boslra, Massa¬ 
chusetts, 18O5). See also E. F. Safter, The Coiner Coinage of 
the Earl of Stirling, 1633 (1874); The Earl of Stirling s Repstn of 
Royal letters relative to the Affairs of Scotland and Nova Sc^afrom 
i6ie~i6ee fed, C. Rogers, with biographical mtroduetion (r884-i81i5); 
C. Rogers, MsmoriaU of the Bart of Stirling liltyj ); the mtr^uotipa 
to the JVorhs (1870) referred to above; the Register of f As y n>y 
Council of Scollalid, Passim; and the bibliography fm William 
Drummond (g.v.) of Ilawthoniden. (A. B. G.; G. O. b.) 


SmUHG, WllXIAa ALBXAKDBK, (titular) Eaw, of 
(1726-1783), American soldier, was born in New York u^'. 
He was the son of James Alexander (1690-1756), at one time 
surveyor-geiteral of ?'ew York and New Jersey, a noted colonial 
■lawyer ivho tvas disbarred ior a year for his conduct of. tho- 
defence in the famous trial of John Peter Zenger. WOham 
served first as commissary and then as aide-de-camp to Governor 
William Shirley at the beginning of the French and Indian War,, 
and in 1758 he accompanied Shirley to England, where he wgs 
persu&d‘.;d to cl&im tho ewldoni of Stifling (see above)* ‘ 
1759 aa Edinburgh jury declared him to be the nearest heir 
to the last earl of Stirling, and in 1761 he returned to Amtritat 
and assumed the title, although the House of Lords m 1760 
forbade him to use it until he had proved his le^al right. Soon, 
after his return to America he settled at Baskmg Ridge, Nw 
Jersey, and became a member of the New Jersey Provmaal 
Council and surveyor-general of the colrniy. Warmly espousing, 
the colonial cause at tiie outbreak of the War of Independence^ 
he was appointed in November 1773 colonel of the first regiment 
of continental troops raised in New Jersey, and in the foUowmg 
lanuary distmeuished himself by the capture of an armea: 
British transport in New York Bay. In March he 
brigadier-general, and for some time was m command at Newt 
York end supervised the fortification ol the city and harbour. 
At the battle of Long Island he was taken prisoner, but was 
soon afterward exchange, «id in February 1777 berame a. 
raaier-genend. He participated m the battles of Trenton, 
Princeton, Brandywine wid Germantown, and espeoally 
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distinpished himtielf at Monmouth. He took an active part in 
exposing the (onway Cabal, presided over the court martial 
of General Charles Lee, and enjoyed the confidence of Washing¬ 
ton to an unusual degree. In October 1781 he took command 
of the northern department at Albany to check an expected 
invasion from Canada. He died at Albany on the r5tii of 
January 1783. He was a member of the hoard of governors of 
King’s College (now Columbia University) and was himself 
devoted to the study of mathematics and astronomy. 

See W. A. Duer, "Life of William Alexander, Earl of Stiriing," 
in vol. ii. of the CoWeeWoa* of tko Nno Jersey Historical Soeiot)’ (New 
York, I *47). 

I STIRi^BG, a royal, municipal and police burgh, river port 
and county town of Stirlingshire, Scotland. Pop. ^901), 
18,^7.. It is finely situated on. the right bank of the Forth, 
39f n». N.W. of Edinburgh and 29^ m. N.E. of Glasgow, being 
served by the North British and ttie Caledunian railways. 
The oldi.towa occupies the slopes of a basaltic bill (420 ft. above 
thS'Sea) tenninating on the north and west in a sheer pnecipice. 
The modem quarters have been kid out on tJie level g^uund at 
the base, especially towards the soutii. Originally the to^ 
was pwtacted on itSiVulnerable sides by a wall, of wbichwemains 
still exist at the south end of. tfaer.Back Walk. Foimecly there 
were two main entramces—’South Port, 100 yds. to- the 
west of the present line of Port Street, and the “ auld brig ” 
over the Forth to the north, a qpaint .high-pitched structure of 
four arches, now closed to tra&. It datesirosn theend of the 
14th century and was once literally “ the key to the Highlands.” 
It still retains the gateway towers at both ends. Just below 
it is the new bridge erected in, 1829 from toigns by Kabert 
Stovcoson, and below this again the railway viaduct. Aceording 
to local tradition, a bridge stood' at Kitdean, i m, the river, 
net far from the field (rf the battle of Stirling Bridge (-rtpy). 
The castie crowning the eminence is of unknown ^ej but from 
the time that Alexander 1 . died within its walls in 1134 till the 
union of the crowns in 1603; it was intimately associated with 
the fortunes of the Scottish monarchs.- It is one of the for¬ 
tresses appointed by the Act of. Union to be kept in a state of 
repair, and is approached from, the esplanade, on. which stands 
the coiossscl Etatoe.of BobertBrnce, erected in 1877. Tfae'main 
gateway, built by James HI., gives- access to the lower and then 
to the upper squwe, on. tlm south side of which stands the 
palace,, begun by James V. (154(1). apd cQS^ted by Mary of 
Guise. The east side of the ouadrangle is occupied by the 
parliatnest houoej a Gothie traH^ng of^ the time of< Junes HI., 
now used as a barrack-room and stores. On the north.side-of 
the square is the chapel'reyai, founded by Alexander I., rebuilt 
ia the 15th century and ^in in 1594 by James VI. (who was 
christened in it), uul afterward* converted into an armoury 
and feally a store-room. Beyond the upper square is the small 
casde garden, partly destroyed by fire in 1856 but restored, in 
Wi^am, 8th earl of Douglas, was murdeted by James II. 
(145a); Just below the castle on the>north.«ast is the path of 
Ballangeioh, -whidi is said to have given private access to the 
fortress, and from which James V. toM his title of “ Guidman of 
Ballangeich ” when he roved incognito. Below ’ it is Gowan' 
Hill, and beyond this the Mote or Heading Hill, on which Mdn>. 
doch Stuart, 2nd duke of Atfaanyj hit two sons, and Ids.fatheF- 
in*>law the earl of Lennox, were -breaded in 1415. In the plain 
to-tho south-west were the King’s Gardensi now under pass, 
withe ok . octagonal tuif-covered mound caBed the King’s l^ot 
in the'CMitie. Farther sooth, lies the King's Park, chiefly 
devoted' to- golf, erkhot^ taotball and- curling, and containing 
alto a raoc-oourse. On a hill ef kwer ekvatioa than the castle 
and sepasated from the esplanade by a dqxeessian’ styled the 
VaUty—the tdting-graund oi fheraer 'rii»es---a cemetery' has 
been laid owt. Among its chiefifeatnKsiare'tiK Virgin Martyrs' 
Memorial, representing in wfaite> nmritle a gnarduns an^ and 
the -figures of Marpset M'LBUcHhnii and Margaiet Wilson, 
whamre drowned l^.<tiie rising'tide ntiWigtotwiiBay for their 
fidelity, 'to the Covenant!. (1^85)^. the large ityram^ to the 
memory, lof the Covenanto^wd the. ladies’. Rnav-froinjiiriiich 


ladies viewed the pniits in the Vallty. Adjoining the cenwteiiy 
on toe south is Grcyfriars, the parish chwdi, also called, since 
the Reformation (0656), when it was divided into two places 
of worship, toe E^t and West churches. Da'vid I. is believed 
to have founded (about 1130) an earlier diurch on their site 
dedicated to the Holy Rood, or Cross, which was burned in ' 
1406. The church was rebuilt soon afterwards and possibly 
some portions of toe preceding structure were mcorpMated in 
the nave. The. choir (the East dmrch) was added in 1494 by 
James IV., and toe apse a few yeara later by James Beaton* 
archbishop of St Andrmrs, or.his.nephew. Cardinal David Hfcaton. 
At the west stands the statriy battiemented square tower, 
90 ft. hi^. The nave (the West church), divided from the 
aisles by a double row of massive' round piUars, is a transition 
between Romanesque and Gotoic, with pointed windows. 
The crowHStepped Gotoic gable of toe south transept affords 
the main; entrance to boto churches. The choir is in the 
Decorated and Perpendicular styles and is higher than the nave. 
The parish church ia loo ft. long, 53 ft. bro^ and 50 ft. high. 
Withal' Hs -ssaJla Mary Queen d Scots was crown^ in 11543, 
when nine months akb in the same year the earl of Arran, 
regent of Scottand, abjured Protestantism; in 1544 an assembly 
of nehlea appointed, khuy of Guise queen-regent; on the apth of 
July »s 6,7 James Vi. was crowned, John Knox preaching the 
sermon, andin August.1571 and June 1578 the general assMnfcly 
of the Church of Scotland met. James Guthrie (1612-1661), 
totmnrtyr, and Ebenezer Ersfcine (1680-1794), foupdw of toe 
Scottish Secession Chureh, were two of the most distioguished 
ministers. To the south-west of the church is Cowaaie’s Hos¬ 
pital, f«nnded;in 1639 by John. Cowane, dean of gild, for twelve 
poor members of the gildry; but the deposition of the charity 
has I been modified and toe hall serves the purpose of a gildhall. 
Adjoining it ie theiimlitaiy prison. Near the principal eattranee 
to toe espknade stands Argyll’s Lodging, erected about 1630 
by theiistearl of Stirling. On his dieato in 1643-it passed.to the 
ist.marquess of AigyUand is now a military hospital. Broad 
Street contains toe ruins of Mar’s Work, the palace built by 
John Erskine, rat (or 6tH) earl of Mar, about 1570, aeoeirdmg 
to- traditian, out of toe steoies of Caiztbuskenncth Abbey; the old 
town.bouse, erected intyotiuskeadof that in vdiich John Hamil¬ 
ton, toe lart Roman Catholic archbishop of St Mdrews, was 
hanged for alleged icomplicity in the murders of Damley andtoc 
regent-Mon^ the town cross, mstored in 1891, and the- house 
which was, as a imnal toblat says, toe “ nursery of JaaMs VI. 
and his- son Prince Eteniy.” The important buildings hudods: 
the high schooiL; the. trades halli, founded Iw Rotot ^attal, 
James lY.’a toiloc, in' the Back Wialk; toe burgh buikfogs, 
-wito a statoe ofSirWillkm W!aBaoe;0'ver'therporcb; the National 
Bankvotoupying'toe site of tli«JBonimican monaBtery, founded 
in 1123 by Alexander IL and demolished at the Reformarion{ 
the-Smitii.Inatitute* founded in ,1873 by Thomas Stewart Sinith, 
an artist,, containing a: pictore-gallety, museum and reading- 
Toomf the public halis-; toe Royal Infirmary and vanous' 
cbaritstoleiinstitutioni. Woollen manufactures (-carpets, tart^, 
shawls) arc the staple mdustry, and tanning, iron-foundingj 
carriage-building and agriculture implemeirt-iiuking are idm 
carried on, :in addition to fonditure factmdes, cooperage and 
rubba works. The hozboor being accessible only at hij^. 
water, and then merely to vessels of small tonnage, theship|Bng 
trade is inoonsidemble. 

Sriiiing is under toe jurisdiction of a coundi with provost 
■and bailies, and, aioiig with Culross, Dunfermime, Invakeithiag 
and Queensferry (toe Stirling burghs) returns a membec to 
Parliament. The Abbey eiiaig,.anjoutlymg spur of the Ochdb, 
il- IB. north-east-ef Stirling is-a thickly-wooded hill (362 ft. 
high), OR-toe topiof wMchstaails: toe Wallace monument (1869)* 
a baronial tower, aso .it, .high, surmounted with an opent-wcuic 
crown. The Valhalla, ec i^li of Heroes, contains- busts at 
eminent Scotsmen, cimbuskennetb Abbey is situated on toe 
left hank.pf ^ Forth,. about 1 m. e^-norih-cast of Stirling^ 
fenry aoroas- the river. The nune is derived, from the Gaelic 
and means " toe.Gnok of Kenneth,” or Cairenachus, sciriend: 
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of St Cpli«nbac«i(J: patron qtKUkeaay in, Ireland, "^e aibey^ 
whicb was jnthe Ewiy Pointed style, was fOTmled by David I. 
in 1147 nvonlcs oi the order ol St Augustine. Several Scots 
parliaments met,within.its waUs,,notably that-of ija^ttbe first 
attended by burgesses from the, towns. At the Refonnatwa 
Mary Queen of Kots bestowed it on the ist earl of Mar (15^), 
who is said, to have used, the stoaeSi for his palace in Stirling. 
In:i709 the town councilof Stirling purchased the land andiuins. 
All: that remains of the abbey, is the massive,, four^storeyad 
tower—whioh,is 70 ft. high,.aim 35 ft. squarei, and. was painted 
and.tapwred in 1864—the: maceful west doorway and the 
foundations, of some of the walls. The bones of James III. and 
his. queen, Margaret of Demmult, who. were, buried within the 
precincts, were discoveced in. xW4 md, rerinterred next year 
under a tomb erectedby Queen Victoria at the highaltar. 

Earlier forms, of. the name of. Stirling are. Stiivilp, Estriueten, 
Striyiling and. Sterling,, besidps, the Gaelic Struithla. It was 
known also BiS Snowdoun, which, became the ofSeial .title of.tha 
Scots heralds. The Eopans .hard n station here (Bwwhwa). 
In iri.9 it was a royal burgh, and under .Alexander I, was one 
of the Court of Four Burghs (superseded ui^er James III. 
the Convention of Royal Burghs). In M74 it- was Imnded over 
to the English in security for the treaty of Falaise, being restored 
to the Scots by Richard I. The earliest known .charter was that 
granted in im6 by Alexander II.,, who made tbe,.castle a royal 
residence. The fortress was repeatedly besieged ^during the 
wars of the Scottish Independence,, In 1304 it fdl. with.lie. town 
to Edward I. The English held it for ten years, and jt w^ in. 
order to raise the Scottish siege in 1314 that Edward II., risked 
the battle, at Bannockburo. Rdward Baliol surrendered it in 
1334, in terms of his compact with Edward, lH.,. but the Scots, 
regained it in 1339. From this time till the coJlapsaot Queen. 
Itoryfs fortunes in .i568,,Stirlin|g almost shared with Edinburgh, 
the rank and privileges of oapitalof the kingdom. It was the 
birthplace of jhmes II. in. 1430, and probably of James, HI. and' 
James IV. In 157,1 an attempt was, made, to surprise the castle 
by Mary’s a^eren'ts,,the regent Lennox being slm in thein^ij. 
and seven years htter it was e^ptured .by James Donbas,. 4th. 
e^ of Morton, after which a reconciliation toede plare between. 
&e Protestants and, Roman Catholics. It was occupied in 1584 
by the earjs of Angus and Mar, the Protestant lexers,, who, 
however, ,flcd to England, on. the approgch of the, king; N«^ 
year t^py returned with a strong; force and coupled, Jwnes Vl. 
to open the .ggtes, his porsDn4l,safety ha.ving been, guaranteed. 
In 1594, Prince, Hewy was bsptited w the. chapel royal, wteh 
had b«n rebuilt on a larger scale, After union- of the. 
crowns (i6o3)„3fSrlmg ceaeed to play a prominent part on thei 
national stage. THe priyy co.unoil court of session met in, 
the town in 1637 on account of the disturbed state of Edinburjp. 
lit r64i Charies I. gave it Its last .governing eharter„<wid four 
years afterwards parliament was h^ m,Stlt 1 jog.on account of 
plagneuin the qipttadj hut theoutbmak of thep^-in Stirim* 
cMwed the legtalators to remove to ^rtii. During thp Eiw 
War the Covenanters held the town, to which the committees 
(4 church and nhtte adjp.iKned after CromWeHls vfctoBfJ nt 
Isobar (1659), but. in August, next year the casde was.taten 
by. GeBesal. Monk. In 171^ fihe-srd duke of Argyll hdd it to. 
prevent the passage, of the-Eocthi by the Jacobites, and ;in.-x74fi 
It wa« ineffloctuahy besiegjpd by Ermce Cheries Bdiwar^In 
15^.3, i* .consequence, of an'intrigue oil>the'^pant of three menmeiB 
of the ooHneal .to. retm tisemsclws.in affice^ the town was 
deprived of; its 1 corporate- privilegesvwhich; wnr#.' not restoredi 
watilrJ 7 ftn 

Se* mktory of tH»' Outtet Reyes'-SStVffng fOrampfrit aUb, r^)' 
01swJer««/ StMiftg (#840; lahn JanAeSon, ito«i(fte<CW (^eUlag 

r*« BaUle W (9tiia«« 

tiatwal Histoiy and ATcbaew>0icaLSQcifny,iigo3V 

gfHBLBHhaiAXIIBiL, SXR WiLLMlIt^ Bncr. 

Soottishtnum ef lettess.aBd'WirtaOBQ, the only 8onvof’ifi8«hibata 
Sribhag' of Keir, Pcrthshini aeid of Eiiaabe^, fihird daughter 
of Shjohtt Mwowelh sevmth-baronet -of PoUoh, Reafye^ire, 
wsaiiilMBn.at Kenmure, near Giasgacw,to» idie 8th of. March 


i8t8. Willnm Stiriii^ was educated privately and at Tribfty 
Colligi, Cambridge,, where he graduated in 1839. On ^xing 
Cambric^ he spent some years abroad, chiefiy in Spain and 
Syria, Having succeeded his father os proprietor of Keir iti 
X847, when he was made vice-lieutenant of Perthshire, he in 
1852 entered parliament as member for that wunty; and he was 
several times re-elected. On the death of his unde in 1865 he 
succeeded to. the baronetcy and estates of Pollbk, assuming the 
additional name of MhiiWl}. In the same year he became 
deputydieutenant of Lattarkriiire, and a like office was con¬ 
ferred on hup in Renfiewshke in. 1870. He married in 1865 
Anna Maria, daughter of the Mtb earl of Leven and Melville. 
She died in 1874, and m<i876SirWiiiiam marriedOirDlffieNorton, 
In i662'hp was ehosenlordrecttir'of St Andrews, in 1872 the same 
honour was conferred by. Eduiburgh, and in 1876 he became 
ehancehor of Glasgow. &. waa a tnistee of the British Museum, 
of the'Natmnal ^lery, and member of the senate of London 
Hnivershy. In 187S hewas. created a Kni^t of the Thfatle, 
being dm only commoner ol. the order. He. dfed at Venice on 
the tsth of Jaiwaiiy 1878, 

Sir W. Stirlftig-Maxwell’s works, which are Invariably diarao 
terised'by thorou^ workmanship and exceHent taste, were in some 
cases; issned tor ^vate. circulation only, and almost all of them are 
ROW exceedingly rare.. They Include an early volume of 
(Song# of' ffts ffoly Land, #848);, and several volumes centaining 
costly reproductions of old engravings, along with valuable explana¬ 
tory matter., His best-known publications are Annals of tis.Artisls 
of spaiu (184S), The Cloister Life of Charles P. (185a). Part of the 
rinnafy was revised and puWtished as Velasques and his Works (i8<|3). 
The Ctoister Life was at once recognized as a valuable contribution 
to Wstory, but its importance was lessened by the appearance 
a year or two later of Signet's. Charles-Quint and L. P. Gacbaid’s 
Retraiie et mart de Chdrlts-Qitini. A life of Von John of Anslria, 
from his posthumous paptfs, edited by Sir G. W. Cox, appeared In. 
1883. A collected edttibn, of his works, with a short memoir, 
appeared hi iBgi. 

STIRLIKCSHHUS, a, midland county of Scotland, hounded 
N. by Perthshire, KT-E, by Oackmannenshire and the Firth of 
Eortli,: S,£. by liohthgowshire, S. by Lanarhshire and tbe- 
detached part of Dwiritwrtonshire, and S.W. and W. byDom- 
bartoliMtire; area a 8&;843 acres, OT4Sr‘3 sq,.m. In the north¬ 
west a. spur, of the. Grampians culminates in Bm Lomond 
(319a Sth andthe oentreis occupied by a groupknow M the- 
Lennox Hills, consisriar of‘Sairgurmock.ffllk(i sgt), Fitrtry HSfls 
(1676), Kilsyth Hals {1870), and, Carapsu Eefls (,i^)r The 
chief river is the .Eorthj.tbe windings of which owistitute -mos*. 
of the, northern boundary. The other important strouns' an 
the 0 mm, whidi rises ia Gampsie Fell# and flows mairiiy mL 
fbr M m. to the Forth at Grangemouth; the Endriek, wibirii, 
rriipg^QFmtiy Bills, firabfiowe east, theasouth andfinallybenda; 
round to tbe viest, m diieerion whiA itmamtamsior mestaf its 
oouise of 3# m. till'tt empties itself into Lo<h tomopd-J the 
Kelvin, whidi, from its source in Kilsyth Hills, flows south- 
w»ttoitbe.Clyde,at,) 31 aag 9 w«ftoraiiun of aaLm.;and the Avon, 
ri6iAg.mitheiaetocbed! p^on of DnmhaetoBshire) and flowing 
foiter na-eastaoditiienineiithtotfae Forth. The-prindpaljoc^' 
imshidB-tiw mngtrt'ttidtdf'the eastern waters <d loch tomifidi 
from mputo to A-Roint 2 m. north of Braemswd; k 

smaE'porrion.of t^iH^r.tmd of Loch Katrinef.faom a-ficint 
in-thB centwof-theilawe ophite to Stroriachlachar to GiOng^e 
at thn.headi Lgehiteiart,Vl!hen(nrlh-west.area, i nulong.by 
I jni‘ lW,de,.%t^g Rftrti of the watcr-sup^y Glasgow;, 
m gmsdli Cewtoii, in the paririi of. fit k&uansy and, 
Blaaib loriiy Rardy « Laasukshire. The Fordr and Oyd* 
CMiftl’ tsfosses tJhn kOTith eB&tern corner ,of tfit county from. 
(Jraflj^toflhQi,.^ Qatlecaty. 

Sedhgy.’^Hm etdert rocks in the county are % Dslisifiim 
schists which occupy the north-west beyond a great fault wmch 
runs across from near the bottom .end of. Loch Lomond ia.a.'nprth- 
e a e Wny iattectlbn pasring not- l«tr ftom' Aberfoyle. theto Bdu«s 
ane leie aUared mt afcaoMniS-noar-the fault,' aodtheto^lS soihe 
ei4dw)^irabeBsvi«ftthemtobe'ef.Ordovician syei. Qn-thesouthK 
eastem-aide ,of ^fault are-too «i»ngtom«ataa and awidstones-ot 
iowWiWRed giSahtone Me, wtOefiaro.moro hteUy incU^and 
eethser^riterer the tohlt. ReRlng uniformly on the lower Mtise IM 
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the Upper Old Rod series of sandstones; but the junccios between the 
two is faulted between Balfron and Kippen; the fault runs 
W.S.W. Then iollows the Carboniferous system, which occupies 
the rest of the county. The lowest member, the Calciferous Sand¬ 
stone group, consisting of clays and marls with cement nodules, 
may bo seen on both sides of the Campsie Fells; it is well exposed 
near Strathblanc in iiallagun Bum. These beds are succeeded by 
alternating beds of contemporaneous tufisand sands', ones and then by 
great sheets of diabust-pornhyrite which attain a considerable thick¬ 
ness and fonn weii-maruea ridges on the southern side of the Campsie 
Hills; they.are best developed north of Kilsyth and east of Fintry. 
Meikle Bin and Dungoil mark tho sites of the vents from which 
some of these volcanic rocks were erupted. Tho Carboniferous 
Limestone series is tho next in order and the lower beds may be 
found resting upon the volcanic rocks except where tho junction is 
faulted and tins series is let down, as it is between Strathblane and 
the Carron Water. As in the neighbouring counties, this series 
consists of a lower limestone group—^with the Index, Calmy and 
Castle Cary limestonisi—a middle group with coals and clay iron¬ 
stones and an upper limestone group with tho Hosia and Hurlet 
limestones j below the latter is a bed of alum shale. These rocks are 
considerably folded about Kilsyth and in the directions of Banton 
and Cairnbog; the " Riggin " near Kilsyth is a noteworthy example 
of an anticline fold. The next series is the Millstone Grit—sand¬ 
stones with some coal-seams and fireclays—which occurs towards 
the eastern boundary. The true Coal-measures are well developed 
between Gmiigeraouth and iitenhouserauir and about Falkirk. The 
more important .seams are the Virtnewcll (the highest), the S^nt, 
Craw ana Coxhead coc.ls. Intrusive sheets of tosalt have penetrated 
the Carboniferous rocks and arc now quarried for road metal; Abbey 
Craig and Sth ling Castle hill are formed of one of the more important 
of these intrusions. Later basalt dikes of Tertiary age are not 
uncommon. A good deal of boulder day covers the dder rocks and 
an interesting blue marine clay is found beneath it in the Endrick 
valley. The Carsc of Stirling is overlaid by the muds and sands of 
the 50 ft. raised beach; and traces of the 100 ft. beach are also to be 
found. 

Climate and Agriculiure.~The rainfall for the year varies from 
35 fn^. in tho far east to 55 in. in the Highland region in the extreme 
north-west. The mean annual temperature Is 47'5° F.; for January 
.18’ F., for July 59" F. The arable soils are of two kinds, locally 
distinguished as " curse " and " drytield," the rest of the land being 
composed of pasture, moor and peat. The " carse " extends along 
the valley from Bucldyvie to the eastern boundary, a distance of 
32 m. (by the river), with a breadth of I to 4 m. The soil consists 
of the finest clays, without stones, but interspersed with strata of 
marine shells. It has teen largely stripped of the overlying peat, 
and by draining, subsoil ploughing and the use of lime has been 
converted i:-.to a rich soil, especially adapted for wheat and beans. 
The “ dry .eld,’’ mostly reclaimed rince the beginning of the l8th 
century, occupies the valleys and the higher ground bordering the 
carse. It is fertile and well suited for potatoes and turnips. In the 
order of their importance tho grain crops ore oats, barley and wheat. 
Beans are also extensively grown. livestock is raised in increasing 
numbers. The sheep ore cliiefly black-faced, the cattle Irish, short¬ 
horns and cross-breeds, Ayrshires are the principal breed on the 
" dryfield" farms, where butter-making is largely carried on. 
Horses are kept , only for farming (gelations or for stock, and a 
considerable number of pigs are reared. The average sise of the 
holdings is from 70 to 80 acres. The area under wood is small. 
Birches grow naturally on the lower slopes of the mountaiiiB in 
Buchanan and Drymon. and oaks freely qn the banks of loieh 
Lomond. Larch and Scots fir are tho leading trees in modem 
J plantations. 

Other Industries. —The coalfield of the south-east supplies the 
s^le wdustry. Iron ore, fireclay and oil-shale are also obtained, 
wmle limestone is extensively wrought in the Campsie district, and 
sandstone is quarried in many parts. The ironworks at Carron and 
Falkirlc are important. Woollens are manufaefurod at Stirling am) 
Bamiockbum; calico-printing and bleaching are established in the 
^th-west, especially at Lennoxtown, Strathblane and Milton. 
There are chmnical worits at Falkirk, Stirling, Denny and Lranox- 
town. Throughout the county there are several breweries, and 
distilleries, and at Grangemouth, the principal port, shipbuilding is 
carried on. The southern and south-eastern districts are served by 
the North British railway from Edinburgh to Glasgow (via Falkir® 

. and the Caledonian railway from Glasgow to Stirlmg (via Larbert), 
while branches connect Grangemouth, Denny and other places with 
the through-lines, Tho Forth & (^de railway crosses the shire, 
mostly in the north, from Stirling to Balloch, and the North British 
also runs /rom Gl&sgow to Aberioylc. In the tourist season thero is 
a steamer scryicfi from Leith to Stirling {37 m.). 

Pepidatiott or# Administraiion .—^In 1891 the population 
nuinbered n8,cai, and in tqot it was 142,391, or 315 persons 
to tho square mile, an increase for the decade exceeded only by 
the shires of Linlithgow *nd Lanark. In tpoi there were ten 
persons vhfi spoke G.3e!i(i oijly and ,2014. Gaelic 1^ E^liah, 


The principal towns are Falkirk (pop. 29^80), Stirling (18,697V 
Grangemouth (S.’JSfi), Kilsyth (7292), ^enhousemuir (5184), 
Denny and Dunipace (5158), Bridge of Allan (3240), and Bonny- 
bridge (3009). The .shire returns a member to parliament, 
and Stirling and Falkirk respectively belong to wic Stirling 
and Falkirk district groups of parliamentary burghs. The 
police burghs include Falkirk, Grangemouth, Kilsyth, Denny 
and Dunipace and Bridge of Allan. The shire forms a sheriff¬ 
dom wth the counties of Dumbarton and Clackmannan, but 
there is a resident sheriff-substitute at Stirlmg and another at 
Falkirk, The shire is under schoolboard jurisdiction, ana there 
are secondary as well as science and art schools at Stirling and 
Falkirk. The town councils of Stirling and Kilsyth subsidize 
classes in science and art, besides manual instruction, and Denny 
and Dunipace maintains a mining instruction class. 

History and Antiquities. —^The wall of Antoninus, built by 
Lollius Urbicus, in a.d. 142, connecting the Forth and Gyde, 
passed through the south-east of the county, in which it is locally 
known as Grahra's Dyke. At Castlecary and Camelon, which 
were both stations of consequence on the line of the wall, 
many interesting relics have been found. The Camelon cause¬ 
way, a Roman road, ran eastwards from Castlecary, crossed 
the rampart at Camelon, whence it proceeded northwards to 
Stirling and the Forth, where there was a station near the 
pre.sent bridge of Drip. Thence it crossed the river to Keir 
and Dunblane in Perthshire. To the noHh east of the Car¬ 
ron foundry there stood, till its demolition in 1743, a fine 
circular Roman building called Arthur’s Con (oven), or Julius’s 
Hof, but the two mounds in Dunipace pmrish supposed to have 
been raised as monuments of peace between the Romans and 
Caledonians are probably of natural origin. After the with¬ 
drawal of the Romans the county bnee more fell into the hands 
of the Piets, the original inhabitants, who, however, gradually 
retired before the advance of the Saxons and Scots. By the 
time of Malcolm Canmore (d. 1093) the lowland area had be¬ 
come settled, but the highland tract remained a disturbed and 
disturbing region until the pacification following the Jacobite 
rising of 1745-46.^ The county played a conspicuous part in the 
stniggle for Scottish ind^ndence, being particularly associated 
with many of the exploits of Sir William Wallace and Robert 
Bruce. TTie three great 'battles of the indroendence were 
fought in the shire—Stirling Bridge (1297), Falkirk (1298), 
Bannockburn (1314). Tames III. was stabbed to death in a 
cott&M in the village of Milton after the battle of Sauchiebum 
(1488), but apart from the disastrous defeat of the Covenanters 
at Kilsyth (1645) transitory triumph which Prince 

Charles Edward won at Falkiik (1746), the history of the shire 
practically centres in that of the county town. 

Bibliography .—Sir Robert Sibbald, Description of Stirlingshire 
(1710); Nimmo, Hietory of Stirlingshire (1777, 1880); Regisfrum 
Monasterii S. Marie iie Cembushenneth (Eainburgh, 1872); 'W. 
Rowand Anderson, Stirling Castle (1893); J, S. Fleming, Old 
Lodgings of Slirliiu (Stirling, 1897), Old liooh 0/ Stirling (StkliBg, 
*898); J. W. Small, Old Stirling {1897). 

8 TfflHUP( 0 .Eng. siirap, sligrap, M. Eng. stirop, styrope, &c., i.e. 
amounting or climbing-rope j 0 . Eng. stigan^ to mount; climb, and 
rap, rope, c£. Du. sHjheugtl, literally mounting bow or loop, Ger. 
Steigbiigeli, a loop usually of metal, suspended by an adjustable 
strap from the s^dle and used as a support for the foot of a 
rider of a horse when seated in the saddle and as an aid in mount¬ 
ing. The earliest use of stirrups seems tohave been fn the East, 
for they are mentionediin early Chinese literature and examples 
which must be earlier than the 7th century a.d. have been found 
in Japan, The Gredcs and Rnroans did not use them but 
mounted by vaulting or from a mounting block (see Sasdleky 
Harness). The earliest evidence of their use in EurW* ^ 
in the Art of War of the emjienir Maurice (a.d. 582-602). 'Ihey 
were probably brought iiatajtte by the nomad horsemen Asia. 
The stirnip of die early: middle ages seems to have been light 
aad semicircular or triangular in shape. ^ the 24lh century 
the footplate became broader aad the sides heavier and oma- 
meated, By tfab 16th century this omameiitation increases 
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and open luetal-vrork is uged< The Arab stirrup is very large, 
affording a rest for the entire sole of the foot; sometimes the heel 
part projects and terminates in a sharp point used as a spur. 

Sea the plates in F. Hotteuroth, TrackUn, Hatta-Frid- und Kriegs~ 
nrmkschafUn, Sea. (1901); and R. Zscbille, I3ie SteigbUgal in ihrer 
Formen-Entvrichlung ( 18 ^). 

STJBRNHJEL]^ OEOB6 (159S-1672), Swedish poet and 
scholar, whose original name was Gdran Lilja, was bom at Wika 
in Dalecarlia on &e 7th of August 1598. He took his degree 
at Greifswald, and spent some years in travelling over every 
quarter of Europe. On his return in 1626 he maintained a 
correspondence with Salmasius, Heinsius, and otlrer scholars. 
He taught at Vesteris, and then at Stockholm, attracting the 
notice of Gustavus Adolphus, who gave him a responsible post 
at Dorpat in 1630, and raised him next year to the nobility. 
After the king’s death, Christina attached him, as a kind of , 
poet laureate, to her court in Stockholm. His property lay in I 
Livonia, and when the Russians plundered that province in ' 
1656 the poet, who was in temporary disgrace at court, was 
reduced to extreme poverty for two or three years. He subse¬ 
quently became judge at Trondhjem, member of the council of 
war (1661), and president (1667) of the College of Antiquities at 
Stockholm. He died at Stockholm on the 22nd of April 1672. 
His greatest poem Heretdes, is a didactic allegory in hexameters, 
written in very musical verse, and with almost Oriental splendour 
of phrase and imagery. The Hercules, which deals with the 
familiar story of the dispute for the hero between Duty and 
Pleasure, was first printed at Upsala in 1653 but was finished 
some years earlier. Brdllops-Besvdrs Ihu^mmelse, a sort of 
serio-comic epitholamium in the same measure, is another 
very brilliant work. His masques. Then fingne CuMo (Cupid 
Caught) (1649), Freds-afl (The Birth of Peace) (1649), and 
Parnassus Iriumpkans (1651), were written for the entertain¬ 
ment of Queen Christina. He can scarcely be said to have 
been successful in his attempt, in the first two of these, to 
introduce unrhyraed song-measures. 

Stjerahjelm was an active philologist, and.left a great nuinbv of 
works on language, of which only a few have been printed. He also 
wrote on history, mathematics, philosophy and natural science, 
producing original and valuable work on every subject he attempted. 
Among his numerous works are Letter A of the Lexicon vocabulorum 
antiquorum gothicorum (1643, &c.), Archimedes reformatus (1044), 
Runa suetica (LQbeck, 1700), and an edition of Wdst Ostha Lasboh 
{1663). His works were jartially edited by P. HanstlK (Samlods 
ttiUerhets arbeten af Svenska Fdrfattare, vol. i., 1871), by L. Bammar- 
skdld (Stockholm, 1818), by F. Tamm (XJpsala, 1891). See also 
C. J. Ltastrdm, Litterarl PortrdUgaUeri (Upsala, 1838); there is a full 
list of his writings in the Svenshi biographisht Lexikon, vbl. xv. 
(Upsala, 1848). 

STOA, the term in Greek architecture (Lat portieus) given 
to a building tite roof of which is supported by one or more rows 
of columns, the stoai at Elis described by Fausanias being 
important examples. 

8TOBAEDS, JOANNES, so called from his native place Stobi 
in Macedonia, the compiler of a valuable series of extracts from 
Cheek authors. Of his life nothing is known, but he probably 
belongs to the latter half of the sth cerituiy a.d. From his 
silence in r^ard to Christian authors, it is inferred that he was 
not a Christian. 

The extracts were intended by Stobaeus for his son Septimius, 
and were preceded by a letter briefly explaining the wrpose of 
the work and giving a sumni^ of the contents. From this 
summary (preserved in Photius’s BibUoAtca) we learn that 
Stobaeus cUvided bis work into four books a^ two volumes. 
In most of our the work is divided into three books, of 
which tile first and sepond are generally called ’EK\oy^ pvavtal 
Kal ^ucai (Physical and Moral Extracts), and the third 'Av^o- 
Xdytoi' (FlorUegium ot Semtones). M each of the four books 
is sometimes called ’AvSoA^uw, it is probable that this name 
originally belonged to the entire work; the full title, as we know 
from Photius, was ’ExA^ywi' ^vop^iuhrm/ iroSriK&v jSijSXut 
rfiTopa (Four Books of Extracts, Sayings and Precepts). The 
modem arranpment is samewhat arbitrary and there are 
several marked discrepancies between it and theaccountgiyen 


by Photius. The introduci^ to the whole wprlt, tmtiDg 
of the value of philosophy and of philosophical is lost, 
with the exception of the concluding ^rticin; the second 
book is little more than a frajmiont, and the third_ ^d 
fourth have been amalgamated by altemg the original 
sections. Frcnn these and other indication s it seems probable 
that what we have is only an epitome of the original work, 
made by an anonymous Byzantine writer > of much later 
date. The didactic aim of Stobaeus’s work is apparent 
throughout. The first book teaches physics—in the wide sense 
which the Greeks assigned to this term—^by means of extracts. 
It is often untrustworthy: Stobaeus betrays a tendency to 
confound the dogmas of the early Ionic philosophers, and he 
occasionally mixes up Platonism with I^bagoreanism. For 
part of this book and much of book ii. he d^ended on the works 
of AStius, a peripatetic philosopher, and Didymus. The third 
and fourth boolu, like the larger part of the second, treat of 
ethics; the third, of virtues and vices, in pairs; the fourth, 
of more general ethical and political subjects, frequently citing 
extracts to illustrate the pros and cons of a question in two 
successive chapters. In all, Stobaeus quotes more than five 
hundred writers, generally beginning with the poets, and then 
proceeding to the historians, orators, philosophers and physi¬ 
cians. It is to him that we owe many of our most impOFtant 
fragments of the dramatists, particularly of Euripides. 

Editio prineqis (1609); EcIotm, ed. T.GaistordfiSzz), A.Meineke, 
(18(10-1864); Fforilegium, cd. T. Gaisloid (1850), A. Moineke (1833- 
1857), C. Wachsmuth and O. Hense (1884-1894. and 1909). 

STOCKBRIDQE, a township of Berkshire county, in western 
Massachusetts, U.S.A. Pop. (1900), 2081; (1910, U.S. census) 
1933. It comprises an area of 24 sq. m. Lake Mahkeenac, 
or Stockbridge Bowl, is about 2 m. north of Stockbrjike 
village. Immediately south of the village, in a cleft in me 
north-western part of Bear Mountain, is Ice Glen, with 
caverns ice-lined even in midsummer. In the southern 
part of the township, on the boundary of Great Banington, 
IS Monument Mountain (1710 ft.). Stockbridge village is 
on the Housatonic river, about 13 m. south by east of 
Pittsfield, and is served by the New York, New Haven & 
Hartford railway, and by an inter-urban electric line. It is 
well known as a summer resort, with a casino and golf lu^, 
a war monument, a bell tower erected by David Dudley Field 
to commemorate the Indian mission, a monument in me, old 
burial-ground of the Stockbridge Indians, a public librmy, 
and the Stockbridge Academy. Jonathan Edwards (c<un^ 
memorated by a monument, 1871) was the pastor (1750-17^), 
and wrote his Freedom of the Will here; the Sedgwick mansion, 
the home of Theodore Sedjgwick (1746-1813), is at Stockliridge; 
his daughter, the author, (.atherine M. Sedgwek, was born (and 
buried) here; and Stockbrii^e was the birthplace of Mack 
Hopkins and <4 Cyrus W. Field, who presentee! a park to tiie 
village. The “ viUi^e improvement society ” movement .seoas 
to have originated at Stockbridge in 1853. The Stockbri^ 
(or Muh-he-kan-ne-ok) Indians, survivors of the Mohican tribe, 
removed to the Housatonic valley from the west bank of tne 
Hudson river soon after the first white settlements werejmade 
inNew York; and m 1734 a mission was established among them 
in what is now the township of Great Barrington by Jol^ 
Sergeant (1710-1749), who translated part of the Bible into their 
language. In 1736 a town 6 m. siiuaie (including ^e prueik 
Stockbridge) was mid out for them, lands were h^ld in severalty, 
the Lidians were guaranteed the civil rights of whites; they fakd 
a church (under the charge of Jonatim ilMwajfds >» i 750 r! 17 S 9 ) 
and a school. In 1739 tijeir township was incorporated tmoer 
the name of Stockbriike, possibly adraied because of a reaeoir 
blance to the country about Stockbri^, England. Many of 
the Indians fought on the American side in the War of Indepen¬ 
dence. In 1783-1788 nearly all of theip removed to the Brotiier- 
ton settlement (established *775). U ta. south of what is now 
Utica, New York; there thw built New .Stockbridpie, , 1 ^ 
1829 nearly all had left New York for Wscpnsin, settling n^ 
what is now Soutii Kaukaona, By 1859 thw had lemovefL^liD 

XXV. 30 





B^tOOSL 


'fte ttserwctfon itt ShftwaAo county, Wisconsin, where they 
titiw five. ' 

SCb E. F. -Stodltiridge Past amJl PfesDni (Springfielfl', 1854)1; 
anil 17. BavidHMi, JHuMMMiimot; « Bisltry of Hit Sloclib$isge 
iiutiam (Miiwq^ige, 16113^. 

BIVCK ffICRAHGK, a market 'for the purchase and ale of 
rH descrij^ibhs of negotiable ssCurities (see Maske'f). In the 
munewse majority of eases the securities so dealt in are what 
-are Itaown as “ stocks, bonds and shares,” on which interest, 
-or tfividenfl, is payable when’eamed; but bills issued by •govem- 
-thcntB and municipal corporations are also occasionally dealt 
ill. Hany years ago, when the British government was in the 
'habit of issuing exchequer bills, a norv obsolete form of security, 
'Hiese bills were quoted in the official list of the London Stock 
'Exchange; this was possible becauM though nominally bills, 
they were really btmds with a variablie rate of interest fixed half- 
yearly in advance by the treasury. The ineon'venience of this 
arrangement led to their bring abandoned as a portion of the 
system of i&ritish government finance. Markets for dealing in 
securities have existed for some hundreds Of years. Their 
urganiration was loose, there was no specific body of persons 
forming the market, and there were no special rules governing 
their procedure until wdtiiin the last hundred and fifty years. 

Lonion .—Previous to T773 the London stockbrokers con¬ 
ducted their business in and about the Royal Exchange, but in 
that year, having formed tliemselves into an assoemtion under 
the designutiem of the Stock Exchange, they, after temporarily 
locating their headquarters in Sweeting Ally, Threadncedlc 
Street, removed to Capel Court, Bsutholomcw Lane. Hie 
growth of business necessitating improved accommodation, a 
capital of JJsq,otJo in four hundred sliarcs of £50 each was raised 
in 1801 for the purpose of erecting a new building in Capel Court, 
which was finish^ and occupied in the following year, tlie 
members at that date numbering about five hunted. With 
the occupation of the new building new rules came into force; 

future members were admitted!^ ballot, while both merabeis 
and their authorized clerks were required to pay a subscription 
Of ten guineas each. As only tlie wealthier members of the 
association had provided the capital for the new buildingj the 
Stock Exchange henceforth consisted of two distinct bodies— 
praprietors ami subscribers. In 1854 the membership having 
increased to about one thousand persons, an extension of the 
pfenii^ in 'Capel Court was eflected at a cost of £16,000. A 
Very exten.5ive increase in the accommodarion was madein 1883, 
when what was for'many years afterwards known as the “ new 
house ” was ecerted. It occupies by far the greater portion 
'fif the trtangiriar area oF which Throgmorton Street, Barlholo- 
thew Lane, part of Threadneedle Street and part of Old Broad 
Stiect forrt the sides. Sections of the external parts of this 
area arc in ttie hands of banks, insnrance companies and other 
j^ees of biisificss, but most trf the south side of 'Hirogino^n 
Street and most of the. north side of that portion of Old 
Bfoad Street wfiichifes between Throgmorton Street and Tbiead- 
needle .Street are'StOdk Exchange prrallses. Since 1885 various 
tjltefations in the'rise of'the space available have been made, 
■but there has been fio considerable extension to the buiHfcg. 
'k'ftortiofi erf' the share and'loan department occupies premises 
hi^stin Bwrs. 

‘nsirStoCk ^irhange she and buildings are the property (rf the 
bijlS^^f the Share capital in the company called the Stock 
Exchange (Linnted), which is under the control of 
toe “ trustees and manager^” who are ajmoanted 
by'theshareholdei^. There are now ao,ooo shares of 
unshed kmoilnt on which £ia has been paid up; 


inn, tfe* 
MViMWn 



no'bllib 


■th 


iaay hold more than 200 shares, and 
Exchange can hold shares, 
MUtatives of proprietors who 
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sabscriptl'ons of Tdeifibere and thBr-elerlHij Rom entMffltt Vties 
pttid by-new members, and ftomreto tmd investments. 

The business aard ^cipfine of the Stock Bwihange is lundw 
the eoHtrol of the " committee for general purposes," shortly 
known as'“ the committee.” This body is con^sed of thirty 
persons, and is elected annually. It is entireh' wrtinct from the 
” managers.” The committee, when called u^, settles dfepntes 
between members and somefimes between members and their 
clients. It does not moire in any matter until this is brought 
to its notice, and even then it frequently dediiies to act, It 
does part of its work through sub-committees, but all ques¬ 
tions arc finally settled in roll meeting. Its powers ate very 
wide, ranging from the granting or refusing of a quotation to a 
new stock, to the expulsion of a member, and the suspension of 
a “ special .settlement," as well as such trifles as reprimanding 
young members overburdened 'with animal spirits, and the 
dosing of the “ house ” for holidays other than those provided 
for by the rules. The committee has an enormous amount of 
routine work to do or superintend; the “ offidal list ” of prices 
and the marking of “ business done,” for which the share 
and loim department is responsible, is supervised by it; the 
“ offidal assignees,” who are appointed to deal -with the assets 
of defaulting members, act under the orders of the committee. 

Membership of the Stock Exchange is for twelve months 
only; every one ■without exception who ■wishes to remain a mem¬ 
ber must be re-elerted anmiallj’; the year ends on the 25th of 
March. IScw members may be elected (a) by the nomination 
of a member wlio retires in favour of the new member, or of a 
former member, or of the legal personal representative of a 
deceased member. The candidate must be recommended by 
throe members, who also become sureties for hhn during tiie 
first four years from the date of his admission for each, 
(fr) A certain number of admissionB are made each year, with¬ 
out nomination, of candidates with two sureties; under this 
arrangement clerks who have completed four years’ service 
arc admitted. 

Since the 23rd of November 1904 every member has been 
obliged to become the owner of at least one share in the Stock 
Exdiauge (Limited)^ This aanuigement is the outcome of the 
long-standing oowtiwersy respect^ the “ dual management ” 
of the Stock Exchange, tte managers and the committee being, 
as already explained, indepeudeal authoritioa. The arrange¬ 
ment is, no doubt, anconalous, but it has worked eificiea%. 
Its principal drawback is the fact that, as the managers are 
proprietors and represent the body of proprietors who were, 
and still arc, a niinority of the members, they may be uncem- 
sciously biased in favour of increasing the number of members, 
since the €ividends on tHie Stotk Exchange ±ares are derived 
from this Source. In 1904 the number of members had become, 
temporarffy, at any rate, too great, relstiveiy to the business 
to be done by them, and it was decided,to introouce the pfmdple 
of limitatbn, hot directly, but by the methods brieily wsscribed 
above. It fe hoped that, if the sliares are all gradually dis¬ 
tributed atoong the members, tiie slight difference between the 
interests of the managers and the rest of the Stock Exchat^ 
will disappear. The plan adopted involves of Cohriie the diffi¬ 
culty that it may not be ea?y at all times for a candidate to 
obtain his tjualifyit^ shares except a;t a high Jirice. The new 
system, howwttt, appears to wore ■wtU. 

The London Stock Exchartgfe .te' remarkable for’ having 
developed spontaneously a specW mode of doing business, 
namriy the dHferentiation of members into jobbere 
and brokers. A jobber fe a menfbbr‘®F ^ Stodk 
Exchange who, aCcotdh^ to the rules of that 
bot})\ does business otdy witli wher members^ as Opposed 
to a broker who does buriiKss vWth the piitSie as well ■as frith Ws 
fellow-Members. Any hiember'may at any time make kttown 
his intention to ad as eithW''jobber or looker, but he todirtaot 
act as both simultahebti#. The btrsiftess of a iobte'{who fe 
sometimes called a rirfalef) is to be prepared to “'make pTfeSS” 
and deal in certain efeses erf secilimies selecftd'bt himself, 'in 
whibh he Chutes It to be kndWn dfiathe ft'li 'jdbbet. He liii» 





becomes a jofAer Jn “ the American Mark^," dr ip fte “ South 
African market,” or ip " Consols market or in any olhw 
market which he chooses. At the beginning rf his career he 
usuaBy has to rely for business on such friends as he has made 
in th| house, while serving his time as a clerk to a broker; but 
if he shows ability for the work he soon becomes known to a 
wider drclc and may eventually make for himself a position of 
considerable importance in the house. A jobber’s method of 
doing busmess is sin^rle in appearance. All he has to do is to 
remain in or near that portion of the Stock Exchange where 
othfl' jobbers in the class of stocks he is concerned with congre¬ 
gate, during the greater part of the day, aird wait for brokers to 
propose transactions to him. If he is in the Home Railways 
market and a broker tells him that he wimts to deal in, say looo 
" Eastcm.<!,” meaning Great Eastern ordinarj', he replies that 
they are 8o to 8o.}, or whates'er the price is at the moment; this 
means that he will sell at the higher and buy at tli; lower of these 
prices the amount of shares mentioned, not knowing “ which 
way ” the broker wishes to operate. On the latter .saying that 
he will sell, or buy, as the case may be, the bargain is made, and 
is noted by both parties in memomnduin books for completion 
at the next “ settlement.” The broker is understood to be, 
and usually is, acting for a client outside the house, and is paid 
for bis trouble by a brokerage fixed by rules and paid by the 
cUenL The jobber's profit consists m the “ turn,’’ that is, the 
difference between the two prices quoted. Rut it is obvious 
that the realization of this profit by :''e, jobber depends on his 
being able to effect a countcr-salc, or purcliase, with .some other 
broker in looo “ Easterns,” and it is in so fixing the prices he 
quotes that, on the average of the day’s or fortnight’s trans¬ 
actions, his book shows a balance on the rij^it side that his 
ability is di.splayed. If he has sold c stock and lias not got 
it on his books already, he must proci " -■ it by the next settle¬ 
ment in order to deliver it; if he cannot procure it he must 
borrow it (backwardation). If he has bought it he must 
pay for it by the next settlement, and should it have gone down 
in the interval he will evidently have made nothing c: the 
transaction, so far as that settlement is concerned; he will have 
the stock " on his book ” and v.'ill have to carry it over (con¬ 
tango) and wait till some one wants to buy it of him in order 
to “ undo ” the bargain. If he is possess^ of capita! lie may 
pay for and hold the stock until its price has risen considerably, 
but as a rule a jobber tries to make quick profits. A jobber is 
not obliged to make a price, and in times of serious trouble the 
weaker ones among them refuse to do so, or merely stay away. 
A jobber has another defence against the risk of making a bar- 
sam which he thinks he will not be able to “ undo ” promptly; 
he can quote a “ wide ” price, that is, he could quote for 
1000 “ Easterns" “ VqHoIj” ® price no Iweker v/ould be 
likely to deal at. The extent of a jobber’s business deptmds on 
the rmutation he has acquired. Good brokers, in their own 
as as their dient’s interest, always " pick their man,” 
cqiedally in times of danger and difficulty. A broker may be 
acquainted with several men in a particular maiket any one of 
whom he considers quite safe to deal with in ordinary times,, 
tmt he will be very careful whom he didoses to execute an ordei- 
with, when, owing to mpney being dear, or for some other 
reason, markets are " bad.” Tlie usefulness of the jobber has 
from time tp time been denied by critics, who have pointed out 
thpt in other stock exchangM no differentiation of menibers 
into broktrs and jobbers 'has taken place. It has also been 
alleged that his " torn ” is too easily earned, which is rtot true, 
aad^hat it is often top large; as tp the latter statement, it may 
jafdy be said that ho jobber who habitually quoted priees whkm 
were too “ wide " would get much bunness. 

;900 a contrpwrsy has arisen as to the propriety of 
jhWiets dealing direct with members eff eountry stock exchanges, 
and gf brokem dealing direct with financial houses 
*■ lolbwn to have eWain shares to seH. The difficulty 
as regards the bttardiiofly affected tiie minimi 
^hfue maifcet. It may be arp^ tiwt hoih parties 
hn wTohg to tiw 'latteF cf Stodc Exchange jaw,! 


but their action can be defended. The broker who goes ftg 
a particular share direct to a financial house (colloquially eaUCd 
" the shop ”) may get better terms for his client, and, .thpugb 
he also gets a second commission for himself, provided bf nijjnni 
known wis latter fact to tlje client, the transaction is an innocept 
one. The jobber’s action in regard to provincial stock exchanges, 
known in Sock Exchange sUmg as “ shunting ” business, may 
be regarded as a rough compensatory operation for loss of busi¬ 
ness he may incur through the broker’s desertion of him for the 
financial houses. The quarrel would not have arl.sen but for 
the great increase in the members of the Stock Exchange and the 
fact that business during and for some years after the South 
African War was insufficient to give a living to so many 
competitors for it. 

The hours of business on the Stock Exchange have varied 
little since the early days of the institution. They now begm 
at II a.m. and end at 3.30 p.ra. on ordinary days 
exc^t Saturday, but the house remains open 
until4p.m. On Saturdays the closing hour is 1.30. 

During the settlement (see Account) the house is kept open tS 
4.30 p.m. Bargains are " marked,” that is, the prices at whirffi 
they are “ done ” are recorded in the official list, between 11 a.nt. 
and 3.30 p.m. on ordinary days, and ii a.m. and i p.m. oa 
Saturdays; the marking of a bargain is effected at the requ^ bf 
the broker who made it; whenever investment purchases are 
made a large proportion of them are usually marked, as brokms 
like to be able to show that they did the busmess at the {»Ma 
stated in the “ contract note ” sent to toe cUent. The mnoimt 
of trouble a broker takes for a ciimt is not always realtaad. 
An investment order gives much more trouble to a broker thaB 
a speculative order. In toe former case the broker af t« aiTaa|^ 
ing the purchase or sale has to perform various operations befsM 
the whole transaction is complete. He has to procure traosfsc 
forms, get them properly signed and witnessed, obtain th* 

■ certificates, if the security dealt in is registered stock or shasa^ 
or the bonds if the security is “to bearer." Th«e may bo delay 
in toe delivery of securities bought for which he is not responsibly 
but for which he may be blamed by an inconsiderate chmt. Si 
cases of serious and unreasonable delay a b^er has toe drastii 
remedy open to him of calling upon the officials of toe “buyii^ 
in and seliing-out department ” to buy the stock at whatew 
price mey be necess^, the other party, that is, the jobber w^ 
whom he dealt;, payiim any difference between the agreed psiM 
and toe price at which the security was “ bmight-in." Insonblff 
stock may be bought in on toe day following the day qsseifieff 
for delivery of it. Bearer securities not punctually defivetoff 
may, in some cases, be bought in on toe day they were due fat 
diffiveiy. Similar rules apply to unreason^ delay in payment 
for securities sold, which may be ended by a demand tfat Ite 
stock shall be “ sdd out.” 'These rales ore intended for use iy 
extreme cases, and are not often xesoeted to. 

Every bargain which a broker executes for a riknt ia mdeir 
stood to be “ for toe aocount," unless otoerwise specified} tiwt 
is, the completion of tire batgain is undeistood as 
intended to take place on the next “ settling diqr.” 

There are tvm sottlemepts in ssoucities generally, ' 
and one in cpnsols and British government seounties, India 
stock, ^c., each month (see Accousrr). The interval bkwoen 
two settlements varies from is days to 19 days, but the normal 
interval is 14 days, and the settiemmit is usually spoken olm 
" fortnightly settlement ” or " aocount.” Inmost seouritim 
it would not be easy to ded “ £or money,”, that' by to obtain cash 
or stock OB the day of the transaction;, but this can ahlt^ 
be done ia consols and other British government securitieB; 
" money ’* bargains m these are sometimes very numerous. .Qf 
late the practice of dealing in .consols ior next ordino^ (nbt 
consoU) account has become .fai% ocnunon, and is mm 
recognized ofiloudly. 

All bargains for sale purchase of stock am suppeoad 
prinia facie to be investments, that is, the form of contnotis 
the suae in all cases, Jktt if a client has boi^t os saM 
speculatively he will when the settlement ai^res either ."xdssB 
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the account ” by ejecting a sale, or purchase, of the stock 
he has operated in, or he may request his broker to “ carry 
over " the bargain or “ continue ” it until the next 
account. This operation may be repeated as often as 
the client chooses, provided the broker is ready to give 
the required facilities. But the broker is under no obligation 
to carry over, and in times of difficulty, when money is dear, 
or politics threatening, he would very likely decline to do so. 
Since about i8go an increasing number of speculative trans¬ 
actions have been effected in a manner which disguises their real 
character; the security is, to all appearance, bought and paid 
for in the Stodc Exchange, but the client has, as a matter of fact, 
obtained the money by “ pawning ” the security with a bank. 
For many years the relations between the Stock Exchange 
and the money market in its wider sense (see Market) have been 
becoming closer; banks now lend more freely than tliey used to, 
and on a wider range of securities; but they also lend more 
often direct to the holder of the securities borrowed on, and not 
through a member of the Stock Exchange. Formerly the usual 
practice of those banks which had considerable business with the 
Stock Exchange was to lend large sums on high-class stocks 
to wealthy brokers, who employed the money inside the house 
in carrying over the accounts of their clients, or to otl)er brokers 
whom they trusted. Tliis class of business is still very large, 
but clients are not now always satisfied to borrow through tlieir 
brokers; they not infrequently go direct to banks and borrow 
from them. This practice has its inconveniences: formerly it 
was possible for the jobbers in all important markets on the Stock 
Exchange to form a good idea, by comparing notes at eadi 
settlement, of what the condition of the speculative account 
really was, but it is less easy to do so now, because so much 
stock is “ pawned ” with banks that the conclusions arrived at 
by the jobbers from examining only what they are carrying over 
themselves are liable to be falsified through their finding (a) t^t 
the account is either lighter than they expected, stock haying 
been taken off the market temporarily by means of loans obtained 
from banks; or (b) that it is much heavier than they were pre¬ 
pared for, the banks liaving suddenly refused to lend any longer 
on a mass of stock th^ had hitherto been carrying. Banks are 
apt to be more capricious in their action as regards this class of 
business than the big “ money brokers ”; they cannot so well 
feel the pulse of the market, and are therefore liable to sudden 
fits of alarm, and also to hurried changes of poliqr on the part 
of tlieir boards, which may be, and usually are, based on sound 
principles, but are not infrequently carried out without suffident 
regard to the circumstances existing at the moment chosen 
for putting them in practice. 

Speculative dealings sometimes take the form of “ options.” 
An option is a right to buy or sell a specified quMtity of a spei- 
fied security at a certain price, within a specified 
Opitom*. period; for this right a sum of cash is paid which 
is usually quoted as a percentage on the face value of the 
security. Having paid this sum the purchaser of the option 
watches the market during the period fixed; if a rise or fall 
sufficioit to show a profit occurs he sells or buys an amount 
of the securitv equal to that bargained for in the option contract 
and informs the broker with whom he “ did the option ” that he 
“ calls ” the security froin, or “ puts ” it on him. If iio move- 
meat,, or an insufiScient movement, occurs in the price duriiig 
the specified period, the “option” is “abandoned.” This 
form of transaction is often a useful one for a business man, but 
attempts have been made to represent it as a “ safe ” way of 
Ttiaitm g money on the ground that “ risk is limited,” and, as such, 
it has been recommended to mexperienced persons who are 
foolish enough to wish to speculate without comprehending 
the nature of sp«:ulation. Option dealings are neither more 
sar less “ safe ” than other speculative operations. Brokers 
who quote prices for an option dways fix tMm at a level which 
will, on the a^'erage, make their ovjn positions safe, and their 
dients, unless they are unusually acute and well informed, are 
aot more Ifliely to make-exceptional, or any, profits than by the 
more usual spmlative methods. 


During re<mt years the volume of transactions in interest- 
bearing securities has grown enormously in all the great cities of 
the world. In London the membership of the n»anwa 
Stock Exchange, the number of securities quoted otstock 
in the official list, and the number of securities 
dealt in, have expanded greatly, and the markets in New 
York and Paris, especially the former, have acquired enhanced 
importance. The Berlin Bourse, the business of which was 
steadily growing during the ’eighties and early ’nineties, 
was checked in its expansion after 1896 by drastic legislation 
passed in July of that year against bargains for future 
delivery, and much of the business of German speculators has 
been done since then in other exchanges, especially London, 
Amsterdam and Brussels, but it has grovm nevertheless, and if 
the existing restrictions are removed will grow more. Com¬ 
munication between the various great cities of the world is much 
closer than it was before the telephone came into use; what is 
known as arbitrage business having attmned very large propor¬ 
tions. This class of business consists in watchii^ closely the 
fluctuations in certain securities which are dealt in in tv/o big 
markets, and simultaneously selling in one and buying in the 
other. Previous to 1884 and 1885 it was chiefly confined to 
operations between London and Paris, the difference in the 
times of London and New York having up till then prevented the 
growth of a similar business between those cities, as New York 
morning prices do not reach London till about 3.15 p.m., and the 
London Stock Exchange is shut at 4 p.m. But in London, about 
the middle of the ’eighties, the practice of staying in “ the street,” 
after the Stock Exchange was shut, to deal in “ Americans,” 
began to become common, though many old-fashioned brokers 
set their faces against it. It is worth noting tliat in most of the 
foreign cities there has always been a disposition to stay later 
than in London, where it was formerly the rule to cease business 
definitely at a more or less fixed hour._ Since 1885 there has 
been more laxity in this respect, but it is not even yet the 
practice to do business in the evening. In Paris, dealing “ on 
the boulevard ” goes on intermittently in summer as late as 
9 p.m. when trade is active. 

The market for mining shares had, up to about 1888, held a 
very small place in the business of the Stock Exchange, but the 
discovery of an extensive goldfield on the Witwaters- 
rand in the Trans-vaal produced a gre^t change. At 
first, although the transactions in the new group of 
securities were verj' large, and enormous sums of money were 
won and lost in them, the “ Kaffir circus,” as it was called, was 
regarded with contempt by the older habitues of the Stock 
Exchange, and it was not xmtil the winter of 1894-1895, when 
the number of brokers engaged in the new market had become 
greater than those in any other, that special recognition was 
given to the mining department by a rule that the arrangements 
for carrying over bargmns in mining shares should begin the 
day before the regular settlement commenced (see Accouira). 
Even with these new facilities Uie Stock Exchange clearing 
house found it difficult to cope with the huge mass of work 
thrown on it in 1895, and once or twice it broke down temporarily. 
Much of the trouble to all concerned arose fropa the fact that 
mining shares, like nearly all securities dealt in in London, were 
“ registered ” and not “ to bearer.” The offices of the conmanies 
were naturally not equipped with the staffs t^t would have 
enabled them to furnish certificates promptly in the enormous 
quantities uneiqiectedly required: it must be remenlbered 
the preparation of a certificate for 50 or roo shares of £i each is 
just as troublesome as the preparation of one for 5®o or 1000. 
The new feature, which upset all calculations, was the extra¬ 
ordinary number of small speculative, investors who bought and 
paid for their shares, very often to their subsequent regret If 
tiie shares had been “ to bearer," the work could have been done 
with comparati-ve ease. , 

Another remarkable feature of the “ boom, to use the slang 
whidi came into general use during the ^at speculative maiua 
for South African shares in i 89 S» the fact that of the am 
or 300 shares dealt in, less thiui a dozen were officially quotea< 
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As a rule no quotation was asked for, though a “special settle¬ 
ment ” was obtained. Most of the companies c<mcemed had 
miuiag registered under the laws of the then existing 

Shtrt»0ot South African Republic. After the Jameson raid 
QuoM business in the South African market slackened 
• ouMatty. somewhat, and there were few new “ KafSr ” com¬ 
panies introduced; but the volume of mining transactions was 
kept up by the discovery of the Coolgardie goldfields of West 
Australia, which led to the creation of a great number of com¬ 
panies, whose shares were “ introduced ” in London from 1895 
onwwds. Very few of these also were, or are, quoted in the 
official list. A minor “ boom ” occurred in the winter of 1900- 
1901 in West African shares, but although it created a good deal 
of noise, it was not to be compared in magnitude to the South 
African and West Australian movements. The West African 
goldfields are expected by the best authorities to be very pro¬ 
ductive eventually, but are at present in an early stage of 
development. 

Recent events have been very unfavourable to the South 
African market, which has ceased to attract the attention it 
met with before the South African War. Many jobbers have left 
it for other markets, and the volume of business in it is so small 
that the additional day granted for the settlement of bargains 
in mining shares is said by some to be no longer necessary. 
Though the older mining markets arc comparatively quiet, some 
new ones have come into existence, especially that for Siberian, 
British Columbian and New Zealand properties. There has 
also been an attempt toestablishamarketfor Egyptian securities, 
chiefly those of land and financial companies; an'extraordinary 
speculation took place in Cairo during 1905-1906, and collapsed 
in the early part of 1907 with unfortunate results to those who 
financed it. In 1910 a rubber market became active. 

Paris .—^The Paris Bourse is an institution of enormous 
strength, but it plays.a smaller part in international business than 
might be expected, owing to the deep-rooted conservatism and 
caution of the French people in money matters. It is true that 
they are liable to occasional outbursts of imprudence, such as led 
to the loss of great sums in the Panama Canal Company; but, as 
a rule, it is difficult to induce the average Frenchman to place his 
money in anything which he does not think a safe mterest- 
yielding security under French law; he almost always wants to 
invest, not to speculate. In Great Britain and America the 
distinction between the two is too frequently forgotten. Since 
the Panama collapse in 1894 the French investor—that is, the 
bulk of the French nation—has been very prudent. The French 
have gone on saving money, and have been very difficult to 
satisfy in the matter of the securities offered to them. Appeals 
to patriotism have drawn from some French capitalists a con¬ 
siderable amount of money from time to time for Russian govern¬ 
ment loans, but these appeals were backed by assurances given 
by large banking institutions like the Credit Lyonnais, the 
Comptoir d’Escompte, and the Soci6t6 G6n6rale, in addition to 
the Bank of France, that the interest was secure. As a rule, 
investments outside France are not popular with the French 
peasantry and middle classes; but there has always been a 
minority ready to speculate from time to time, besides the body 
of professional operators on the Bourse. The dimensions of this 
minority increased during the last eight or ten years of the 19th 
century, owing to the attractions presented by the South 
African goldfields. Operators and speculative investors in 
France were large holders of South African mining shares when 
the Boer War broke out in 1899, and though they sold themfreely 
in consequence of the war, they did so with the int«ition of 
“ coming in ” again, and on more than one occasion made tenta^ 
tive purchases. The great banking firms and institutirms of 
Paris have been occupied a good deal with the finances of Spain, 
Portugal, Egypt, Turkey and other min(w countries. They are 
often large purchasers of British Treasury bills, whidi during 
the first two yean of the Sooth African War afforded an extra¬ 
ordinary opportunity, to the investor, it being possible to buy 
them at prices yielding a rate equal to 3I % pet annum during 
thecumncyofthebillsi ' 


93*3 

The Paris Bourse exists in idrtue of the decree of the 7th of 
October, 1890, to regulate the execution of article 90 of theXodo 
du Commerce and of the law of the a8th of Mwch 1885, on 
marchis d terme, as modified by the decree of the a9lh of June 
1898. Agents de change, who form the members of the official 
bourses in France, must be Frenchmen over twenty-five years of 
age, and must be in possession of civil and political rights. They 
are “ nominated ” by decrees countersigned by the minister of 
finance or the minister of commerce and industry. In a bourse 
possessing six or more agents de change a parptet may be formed, 
that is, a portion of the bourse may be railed off to which only 
agents de change have tlie right of entry, the rest of the bourse 
being known as the coulisse. A bourse provided with a parquet 
elects a chambre syttdicale, or committee, composed of a syndic 
and members varying in number according to the number of 
agenis in the bourse. The maximum, when there are over sixty 
agents, is eight. In Paris there were only sixty agents de change 
until 1898, but in that year the number was raised to seventj-, 
owing to the volume of securities to be dealt with on the bourse 
having expanded considerably. The individual members are 
not, in law, responsible for any liabilities that may be incurred 
by fellow-members, but the practice is that the chambre syn- 
dicale meets the liabilities of any defaulting member. Each 
member owns what is called a charge, for which he has paid a 
sum varying from 1,500,000 fr. to 8,000,000 fr. (£60,000 to 
£80,000) to his predecessor by a private arrangement. In 
addition the new member must deposit 250,000 fr. (£10,000) 
as caution money, and 120,000 fr. (£4800) in the caisse commune 
of the chambre syndicate. The agents de change have a monopoly 
of many kinds of legal business; they have various privileges 
denied to the dealers in the coulisse, as, for instance, the right to 
sell or buy certain securities for cash, the coulissiers being allowed 
only to deal for delivery at the settlement. The securities dealt 
in by the coulisse are known as valeurs en banque, and the coulisse 
is often called the marche en banque. The agents de change are 
responsible for the production of the official price list of the 
bourse, but the coulisse also issues a list of its o\wi. A much 
bigger business is done in the coulisse than in the parquet, 
the market for foreign securities being in their hands; many 
coulissiers are wealthy men. 

All continental securities arc “ to bearer,” and when it ia 
desired to induce French capitalists to take an interest in British 
securities which are inscribed or registered, it has been found 
necessary to convert a part of the stocks into bearer bonds or 
shares. The fact that all securities arc to bearer has led to 
special arrangements being made for guarding against the 
delivery of bonds to which the seller’s title may be considered 
doubtful. A journal called the Bulletin officiel des oppositions 
is published by the syndicat des agents de change, giving the 
designations and numbers of securities which have been frappts 
d’opposition, that is, whose currency on the bourse is temporarily 
stopped,. either because they have been stolen or for other 
reasons. It is always necessjiry, before taking delivery in 
London of foreign bonds, to look through this list to .see whether 
the bonds in question are included in it. Settiemoit (liquidation) 
in Paris takes place twice a month; that at the end of the 
month lasts five days, and that in the middle of the month 
four days. French rentes are “ settled ” at the end of the 
month. 

Neie York.—The New York Stock Exchange is a wealthy 
association corisisting of members, who must be citizens of the 
United States, of twenty-one years of age or more. Their 
number cannot be increased except by the governing committee, 
which consists of the president, treasurer and secretary of the 
Stock Exchange, and forty members. There are twelve standing 
committees to deal with various d^artxr.ettts of administration, 
the more imptortant of these being the adnussion, arbitration 
and clearing house committees. 

Persons attain membership by dection, or by bransfer from a 
member who has died or resigned. Various dues and chatgea 
are payable by a new member. A member idtd is admilited 
1 by transfer pays an f ‘ initiaition fee ” of faooo i^pso). When A 
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transfer <ie mads the «{ipr«vdl of the govectung committee must 
JWiobUu^ before it am be completed. The person to whom the 
transfer is mode pays a suiii to the tesnsferor for his *' seat in 
the house,” the amount of which is a juatter of [urivate arrange- 
raent; as much «s $90/100 (^i8/>oo) has been paid for a ” seat ” 
when business .is active, but when it is quiet the price falls 
considerably below this. A member may transfer his seat to his 
son (if the committee approve) without charging anything for 
it; but in all cases the transferee pays the above-mentioned 
kutJation fee of $aoeo. 

The gratuity fund is an arrangement for providing for the 
families of deceased members. Every member on election pays 
$10 to this fund; when a member dies an assessment of $10 is 
kmcd on all other members, and the Stock Exchange haxKis over 
$ 10,000 (£2000) to the family of the deceased. 

The New Ycnk Stock Exchange building is opened at 9.30 a.m., 
but business does not begin until 10 a.m. The daily session 
continues until 3 p.m. No transactions must be 
b^biwm. before lo a.m. or after 3 p.m. (with 

certain exceptions) under severe penalties. The 
obj^t of this is to enable all members lo feel secure that no 
business has boen done except within the official period, during 
which they are prepared to watch the market or provide for its 
being watched. Loans of money or securities, that is, what is 
called in I/indon contango and backwardation business, may be 
arranged after 3 p.m. This latter provision is a necessary result 
of the settling arrangements on the Exchange. 

Transactions may bo: (a) for cash, in which case payment 
is made or stock ddivered the same day; (fi) “ the regular way,” 
S.e. the transaction is to be completed on the following day to 
that on which the bargain was made; (r) “ three days,” in this 
case the bargain must be carried out in three days; (d) in the case 
of options bargains may be made up to a limit Of sixty days. If 
ix> time is specified when the bargain is made it is treated as 
ba:^ “ regular way.” It will be seen that these arrangements 
differ materially from those in London, Paris and Berlin, where 
business is done on the basis of fortnightly or, in the case of some 
classes of securities, monthly settlements. New York has a daily 
settlement for tlie bulk of its transactions. 

All leading banking and finance houses in New York have one 
partner who is a member of the Stock Exchange and attends to 
Ibe firm's stock business. All partnerships in which a member 
b interested must be disdosed to the go'\’enung committee, who 
have very wide disciplinary powers wluch they can use if any¬ 
thing is done which is contrary to the rules, or the spirit of the 
rules, of the Exchange. 

The Exchange building b situated in Wall Street, and the 
Exchange is colloquially known as “ Wall Street,” just as the 
London Exchange is sometimes called “ Throgmorton Street ” 
a “ Capel Court.” It has in it accommodation induding a 
telephone installation for each member and a kige staff of 
messengers, &c., for their service. The Exchange has met 
in the past with difficulties of the same kind as have troubled 
^ London Exchange. In 1898 it was found necessary to regu¬ 
late the growth of direct dealings with provincial exchanges, 
which were held to constitute a breach of the rules relatii^ 
to commissions. Dealing for “ Outside ” exchangis of an 
■tegular character was foJhidden in 1896. 

The New York Exchange is often the scene of gigantic specula- 
tive-aravements, and enormous sums are won md lost on it 
from time to time; but a huge investment business, or, at any 
rate, what is intended to be investment business, is done in Wall 
Street, Too :^uently, however, the ideas of the purchaser as 
to vhat conititutes an iavmtment are not very dear, and he 
finds that he has acquired a speculative article; thb b inev’itable 
in a country Whkh still contains a good ded Of dormant wealth 
must somctilnes be develop by new methods whose 
merits, when expressed in terms cafutal expenditure, are not 
alann as great as thdr'enthrisiastic autiufrs ioiegiBed tb^ would 
iwvel" . r 

B«R(f»(-<-The nasiniest cf .the Berlin Bdrse b coAdueiied onder 
ttattiict rffnlatiaBa ci ^ Irapctial Gennaalaw «f the aend«f 


June 18^ a measure whidt tnut intended to .put m dteok efr 
speculation in stocks and commodities in the supposed iittensts 
of the community. The term “ Bdrse ” b appK^ equally to the 
Mffeetmborsf(ar Fondsherse), that is, the " market for sacuritiss ” 
Stock Exchange), and-to the Wdrtnbitse in which commodi¬ 
ties are dealt in. “ Bdrse ” b, ki fact, a term equivalent to 
” exchange ” as used in the expressions ” stock exchange,” 
“ corn exchange,” “ wool esdiange,” &c. The brokers (Mahler) 
who carry on business at the Berlin Bourse are under the supeT- 
vbion of the Ober-President of the province of Brandenburg and 
the Ober-Presidmt ot the dty of Berlin, in accordance with the 
terms of the Ma/derordntmg fur die Kursmakler an der DetUtter 
Borse, which was issued in the form of a decree (Dec. 4,1896) 
of the minbters of trade and industry. 

The Bourse opens at 11,30 a.m. and closes at 3 p,m. for 
official dealings, and a quarter of an hour before and half on hour 
after those hours for “ unofficial dealings.” The unimportant 
part which the Berlin Bourse plays in the world of finance, 
owing to the legislative shackles with whidi it b loaded, has led 
to a movement in favour of a reform of the law, which would 
give more freedom to legitimate speculation in conlmodities as 
Well as in securities. (W. Ho.) 

STOCKHOLM, the capital of Sweden, on the east coast, not 
far south of the junction of the Baltic Sea and the Gulf of 
Bothnia. It is celebrated for the beauty and remarkable 
physical characteristics of its situation. The coast b here 
thickly fringed with blands (the skargdrd), through whkh a 
main channel, the Saltsjb, penetrates from the open sea, which 
is nearly 40 m. from the mainland. A short stream, with a fall 
normally so slight as to be sometimes reversed by the tide, 
drains the great lake Millar into the Saitsjo. The scenery of both 
the lake and the skargdrd is similar, the numerous islands low, 
rocky,imd generaltywooded, the waterways between them narrow 
and quiet. The city stands at the junction of the lake and the 
sea, occupying both shores and the small blands intervening. 
From the presence of these islands a fanciful appellation for 
this city is derived—" the Venice of the North but actually 
only a small part is insular. There ore three main divbions, 
Staden, the ancient nucleus of the city, properly confined to 
Stadholmen (tlie city island) which divides the stream from 
Malar into two arms, Nonstrom and Sfiderstrom; Norrmalmon 
the north shore of the channel, and Sodermahn on the south. 

The ancient origin of Staden b apparent in the narrow and 
winding streets, tWtgh the individual houses are not very old, 
owing to the ravages of frequent fires. A few, « 
however, preserve antique narrow fronts with gables, <•«“• 
as in some of the North German towns. The old market, stiU 
called Stortorg (great market) is now one of the smaUcst in 
Stockholm. At the north angle of the island b the Royal Palace 
{Skdt). The original building was destroyed by fire in 1697, 
the body of Charles XI. being with difficulty rescued from the 
flames. A new palace after designs of Nkoderaus Tessin the 
younger (d. 1728) was not oom|fieted, owing to wars and the 
genem distress, until 1754; while a restoration carried out in 
1901 included many ixnamental detaib devbed by the arrhitect, 
and executed at the expense of King Oscsir 11 . The palace b 
quadrangular with two wings toward the east and four (two 
Straight and two curving) towards the west. The style, that of 
the Italian Renaissance, is noUe and refined, the royal apart¬ 
ments rich in treasures of art. In the north-east wing b a 
museum of armour and costume, one of the finest of the kiad 
erdsting. Westofthepadaoearetheofficesof tire majority Of the 
minbtnes, some of them in the lonner buildings of the Royal 
Mint. Beyond these, on the West side of the bland, b a square 
named from the palace on its northern side, the Riddarhustoig. 
The Riddarhus (house (d the hohility) was the ineeting-{dace Of 
the Council of the NoUes until s866,its hall b adort^ with 
the armorial bearings of aOblO families. In the DBitfacsn ioto- 
court is a istatue (1^) of Axel Oxettstjerna, the chanceBot, by 
J. IBdrjeiOn. The tOWn-hall b abef ra RiddarliDiteg» arat a 
statue of ChiatamK Vasa, unysited in.1771 an tfae agotb amnvefr 
sary of his accession to the throne, standi heee. Jquthwnst Of 








tiie Royal Fakoe is dte Stcdcyrka (great chuscb), (ledicated to 
St Nicholas, the oidcst church Stockhoim, though gmtatly 
altered from, its wigioal state. The date of its fouodaUen is 
iad 4 ; but it was practically rebuilt in X736-I7i43. Within it is 
richty adorned with paintings and wood-carving. Staden is the 
commerekl centre of the eky. At the broad shipping quay 
{Skeppsbr^) which flanks the palace on the north and east, most 
of sea-going steamers Ik; and the exchauge, custom-house, 
numerous banks and laRchants’ o^es arc in the imm^ate 
vkdnity. RiddarholiBen (nobles’ island), lying immediately 
west of Stadhokaen, contains the old Skanciscasi church (Riddar- 
Iuimskyrka)j no longer used far regular service, which since the 
time of OustavuB Adolplw has been the burial-place ed the royal 
tafnii y, Xt contains many trophies of the European wars of 
Swedem On one side of it.stands the old house of paiiiam^t; 
on the other a statue of Biuger Jarl, die wputed founder of the 
eiey. On JUddarholBi also are various goyenament effic^ and 
moot of tho Bteaaurs for Malar and tiio inland navigoitioa lie 

Staden is connected Wth NomHalm by the Norrlwo (north 
bridgn) and Vasahro, the first crossing Helgeandsholmaa (the 
iskad of di Holy Spiath <m >wbkh one the. mis 
H hue.» of Ftolktototlad theSahk'of Sweden. .A 
thud Iwidge oowRcto snth the maia thosooghf tde of Notnnalm, 
Iliattiilnmiflttm Nonrb^ gi«W upon 

e«tfitafr4Ad^s<lksB* sshsto oetohMof'fliatlcB^stands betwem 
the royal theatre, royal opera house and the palace, of *« 
cWon p^ce.. htonBtolnfcktheflsBU.iiuaiaaS'Of the city>sBth 
bM(^ <«i^WWe»i;'s*kei#-wutt^spiio»'t^ ^ 


Earl-dec-Tcriftes-Toig and Kungstnudgmd (royal garden) form 
the most favoured winter promenade. There are a statue of 
Charles XII. eind a fouwteun with aHegwrical figures, by J. F. 
Molin, also a statue of Cbaries XTH., and in the sm^ BereeHi 
Park dose at hand one of the chemist J. J. Berzelius. Near 
Drottningsgatan is the KJora church, the banal-place of 
the poet K. M. Bdhnan, and west of thk, ocempyi^ me 
akle of a square, is the central railway stabtm. Bi tSie 
building of the academy of science is the national musetim 
of natural history, induding minerak^ical, zoolqgical, end 
ethnographical depiutments. BrottrangsgaSaa terminates at 
the observatory, on a rocky eminence, neat which are the ofikes 
for the distribution of the Nobel fund. To the east Qie modem 
Gothk duirch of St Johanaes, with a lofty mire, stands cbo- 
spknouslyoB tae&nnditbcsgsta,«ne«f the Ughest: points to the 
city. To Ae north »the small' Vaned^s ftric. To ttoe vmst h 
the modem quarter of Vasastad, wiMh its paA. On the island 
of Kungsholm, souft of Vasas^, are tne_ C^qfine medical 
iastitiite, seveiai hosprtab, tke'pcintipalof.vdikh is the toafiwer 
(lys*), the royid mint and faMorks. Owemnflm, lyhy 
that is, on the seaward side, of Nornnahn, is a good residbutsw 
(juarter, contaaiing no public huiliflngs of t»te,save the barrifm 
of dteBw«duh GnankaaMl the fine lihrasy, vdachisq ^tMHt 

tore«iveace®fof«v»y'workp»iiift*ii»®wed«n. Thehlw»y 
straps it the heautiftd. part of I«idl^lW'(hop-garaTO), teynfleh 
is also a gfatue of Linnaeus, Si»iSv of Ostermahih ttq 
thei&mwtsfhlgitdi aadStaaiea, Ikslhe fenwsMa qf JRasiolwim 
(fewtoi^an ishuid> aad|,«ona«ctadby ’*iid|tarl*k ***«*^^<^ 
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is the national museum (1866), a Renaissance building, contain¬ 
ing historical, numismatk-and art-industrial collections,, with 
ancient and modem sculptures, picture-gall^ and engravings, 
the numbmatic collection is notable for its series of Anglo- 
Saxon coins.. About 11,000 pieces came from the island of 
Gotland, some dating from 901-9*4, but the majority are later. 
In front of the museum is a bronze cast of the famous group of 
J. P. Molin (1859), the BaltespSnnare (belt-budtlers), repre¬ 
senting an early form of duel in Scandinavia, in which the 
combatants were bound together by their belts. On Skeppsholm 
are naval and military depots, and on Kastellholm a small 
citadel. East of Skeppsholm an inlet, Ladugardslandsviken, 
so named from the proximity of the former royal farm-yard 
(ladufiard), and bordered on the mainland by a quay with hand- 
•some houses called Strandvagen, throws off a narrow branch 
(Pjurg^dsbruimsviken) and separates from the mainland an 
island about 3 m. in length by f m. broad. This is mainly 
occupied by Djurgardcn (the deer-parkl, a beautiful park con¬ 
taining the buildings of the northern museum, a collection of 
Scandmavian costumes and domestic and agricultural utensils, 
and a biological museum housed in a wooden building imitating 
the early Norwegian timber cliurches {stavekirke). Here also 
Is Skansen, an ingenious reproduction in miniature of the salient 
physical features of Sweden with its flora, fauna, and character¬ 
istic dwellings inhabited by peasants in the picturesque costumes 
of the various districts. Both the northern museum and Skansen 
were founded by Dr Arthur llazelius (1833-1901^. There is a 
bust of the poet K. M.,Bellman, whose festival is held on the 
36th of July. Sodermalm, the southern quarter, is principally 
residential. Rocky heights rise to 1*0 ft.above the water, and two 
steam lifts, Katarina-Hissen and Maria-Hissen, surmount them. 

Environs .—The beautiful environment of sea and lake is fully 
appreciated by the inhabitants. To the north of the city, 
accessible by rail and wa' er, are the residential suburbs of Haga 
and Ulriksdal, with royal chateaux, and Djursholm. Saltsjo- 
baden, 9 m. east of Suickholm, on Baggensfjord, is the nearest 
and most favoured seaside resort, but Dalaro (ao m. south-east) 
and Nynashamn (39 m. south) are much frequented. Vaxholm, 
13 m. north-east by water, is a pleasant fisliing-village where 
numerous villas have been built. A fortification on one of the 
islwtds here was erected by Gustavus Vasa, but has been modern¬ 
ized and is maintained. 


Educational and Scieniipc Institutions ,—^Stodcholm has no state 
university. A private university {Hdgskolsr) was founded in 1878, 
and was brought under state control in 1904. The president of the 
governing body is appointed by the government, while the appoint¬ 
ment of the remaining members is stared by the Swedish Academy, 
the Academy of Sciences and the City Council. The faculties are 
four—philosophy and history, philology, mathematics and natural 
HcienceB, and jurisprudence. The Celine Institute {Karolinska 
Mediho-Kirurgieka InsHUnt) is a medical foundation dating from 1815, 
which ranks since 1874 with the state universities of Upsala and Lund 
in the right to hold examinations and confer degrees in its special 
faculty. Special and secondary education is highly developed; 
there are schools of agriculture, mining and forestry, military 
schools, technical schools, a veterinary school, a school of pharmacy, 
&c. Among the public colleges under state control, one, the Nya 
IHementarskolan, was founded experimentally in i8*8, after the 
Education Committee of 182 5-1828, among the members of which were 
Tegner and Berzeliua, tad reported on the want of such schools. 
This school retains its separate governing board; whereas others of 
the class are under a central board. The control of the primary 
schools in the parishes is similarly centralized; whereas in Sweden 
gatfetally each mrish has its sdiool-board. Stockholm is the seat 
of thep^dpalleamed sodeties and royal academies (see Sweden). 
There ^ scWle of painting, sculpture and architecture under the 
direction tOf the Royal Academy of Aits*^ a. conservatory of music 
under thkt of the Royal Academy of Mtisic. and experimental 
• wrdens and labbratories under the Royal Society Of Agriculture. 
The Natural History Musmim, the observatory and meteorological 
office, and the batuucal gardens are under the supervision of the 
ip]!^ academy of, fences. Minor collections deserving mention 
are .the museums or the geological surv^ and the Caroline Medical 
Institute, and tlfe archives in the record office (Riksarkivtt). 

of entertrfiament, the royal theatre 
fa oomipu^lteceiTiag a states subsidy.. The Dramatic 
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the principal pl&ce for variety entertainments In summer. Several 
of the leading sporting clubs have their headquarters in Stockholm. 
An annual regatta is held early in August by the Royal SwediA 
Yacht Qub (Svmsia ScgtlsdUhapet). A harbour much frequented 
by yachts is Sandhamn in the outer skSrg&rd. The Stockholm 
General Skating Qub {Almdrma Shridshohluhb) is tbp leading institu¬ 
tion for the most favoured winter spent. A characteristic spectacle 
in winter is the tobogganing in the Humlcgard on holidays. The 
princip^ athletic ground is the Idrottspark (Sports Park), on the 
north side oi Gstermalm, with tennis courts and a cycling track, 
which may be changed into a skating-rink in winter. There is a 
similar park at Djursholm. 

Commerce .—^The industries of Stockholm are miscellaneous. The 
value of the output of these is nearly thrice those of MalmB or Gothen¬ 
burg, the next most important manufacturing towns, and the indus¬ 
tries of Stockholm exceed those of every Un (administrative division) 
except MalmBhus. The iron and steel industries are very important, 
including engineering in every branch, and shipbuilding. Factories 
for articles of human consumption [e.g. breweries and tobacco works) 
are numerous-and cork, wood, silk and leather works may also be 
mentioned. Fine ware is produced by the Kdrstrandand Gustais- 
berg porcelain works. In addition there are various government 
works, as the mint and printing works. Stockholm is the first port 
in Sw^en for import trade, but as regards exports ranks about level 
with MalmB and is exceeded by Gothenburg. Tlic imports average 
nearly 30 % of those of the whole country, but the exports only 
9 %, Stockholm having proportionately little share in the vast 
timber export trade. Vessels of 23 ft. draught can go up to the city 
(Skeppsbro and Blasiehohn quays), and there is an outport at 
Vfirtan on the lilla Vfirtan channel to the north-east. 


Government .—Stockholm is the centre of government and the 
usual residence of the king; in summer he generally occupies one 
of the neighbouring country palaces. The city is the seat of the 
high court of ju.stice {Higsta Domslolen) and of the court of 
appeal for the northern and midland districts (Svea Hofrdtt). 
It is one of the two Swedish naval stations (Karhkrona being the 
principal one), and the headquarters of the fourth and fifth army 
divisions. Ajs regards local government, Stockholm is a Ian 
(administrative district) in itself, distinct from the rural Idn of 
the same name, under a high governor (dfverstSthdllare) and 
deputy, with departments for secretarial work, taxation and 
police. The city is in the dioce.se of Upsala, but has a sepavf.te 
consistory, composed of the rectors of the city parishe;;, the 
president of which is the rector of St Nicholas (Storkyrlia). 

Population .—The population of Stockholm in 1900 was 300,624, 
In 1751 it was 61,040; in 1850, 93,070; and in 1880, 176,875. 

History .—Before the rise of Stockholm, Bjorko, Sigluna and 
Upsala were places of great importance. Bjorko ("the isle of 
birches ”), by foreign authors called Birka, was a kind of capital 
where the kmg lived occasionally at least; history speaks of its 
relations with Dorestad in the Netherlands, and the extensive 
refuse heaps of the old city, as well as the numerous sepulchral 
monuments, show that the population must have been large. 
But though, situated at a central point on Lake Malar, it was 
destroyed, apparently before the beginning of the nth century 
(exactly when or by whom is uncertain); and it never recovered. 
Sigtuna, lying on the shore of a far-reaching northern arm of 
uSce Malar, also a royal residence and. the seat of the first mint 
in Sweden, where English workmen were employed by King 
Olaf at the beginning^ the nth century, was destrtyed in tl» 
13 th century. Stockholm was founded by Birger Jarl, it is said, in 
or about 1255, at a time when pimte fleets were less common than 
they had been, and the government was anxious to establish 
commercial relations with the towns which were now beginning to 
flourish on the southern coast of theBaltic. Thecity was originally 
founded as a fortress on the island of Stadlwlm. The castle was 
erected at the north-eastern comer, and the city was surrounded 
with walls having fortified towers on [the north and south. It 
came to be called Stockholm (“the isle of the log,” Lath Holmia, 
German Holm)', the trae explanation of the name is not knoym. 
During the middle ages the city devfeloped steadily, and grew 
to command all the foreign commerce of the midlands and 
north, but it was not until modem times that Stodcholm betisme 
the capital of Sweden. The medileval kings visited year by year 
different parts of the- kingddbi.. 

See P. R. Feriin; SuHth^ms Stad (StDckholm, i8s4-i8«; 
C. Lundin -and-A., Strindberg, Sfoekfe^JSt^f!^ iWlB} 

C. Lundin, Nya t^tMkhpjm, i$o 
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DaUgren, Sfockholm. Sverigts kufvustad sHldrad (Stockholm, 1897, 
issued by the municipal council on the occasion oi the StockUohn 
Exhibition, 1897). 

STOCKING (a diminutive of “ stock,” post, stump, properly 
that which is stuck or fixed), a close-fitting covering for the foot 
and lower part of the leg, formerly made of cloth but now of wool, 
silk or cotton thread Imitted by hand or woven on a frame (see 
Hosiery). “ Stock ” being the stump, t.e. the part left when the 
body is cut off, the word was applied to the whole covering of the 
lower limbs, which was formerly in one piece, the “ upper- 
st(jcks ” and “ nether-stocks ” forming the two pieces into which 
it was subsequently divided, when the upper part became the 
trunk hose and later knee-breeches, the lower the “ stockings." 
A parallel is found in French; the hose arc chausses, the upper 
part haul de chausses, the stockings has de chausses, or simply has. 
The German Strumpf, stocking, means also a stump, pointing to 
the original use of the word. Hajf-stockings,reaching tothe lower 
part of the calf of the leg, and worn by men since file use of the 
long trousers has superseded knee-breeches, and cJso by children, 
are usually styled “ socks.” This word is an adaptation of latin 
soccus, a slipper or light shoe. It was the shoe worn by the actors 
in Roman comedy—^and so was used symbolically of comedy, 
as “ buskin,” tlie high boot or cothurnus, was of tragedy. 

STOCKMAR, C^ISTIAN FRIEDRICH, Baron von (1787- 
1863), Anglo-Belgian statesman, who came of a Swedish family, 
was bom at Coburg on the sand of August 1787. He was educated 
as a physician, and in that capacity became attached in 1816 to 
Priiice Leopold of Saxc-Coburg-Gotha on his marriage to Princess 
Charlotte of England. When she died next year he remained 
Leopold’s private secretary, controller of the household and 
political agent, until the prince became in 1831 king of the 
Belgians. He was thus brought into contact with the leading 
statesmen of Europe, and his disinterestedness and profound 
acquaintance with English and European social and political 
questions impressed themselves on all who were associated with 
him. In 1831 he retired to his home at Coburg, in order not to 
excite Belgian jealousies by residing at his master’s court in the 
capacity of confidential adviser, but he continued to be Leopold’s 
right-hand man. In 1837 Leopold sent him to England as 
adviser to the young Queen Victoria, and in the next year he 
accompanied Prince Albert (afterwards Prince Consort) on his 
tour in Italy, partly as tutor but also with the direct object of 
satisfying King Leopold and the queen as to the fitness of the 
prince for the position already marked out for him in England. 
He won the complete confidence of the prince as well as of the 
queen, and on their marriage in 1840 he became their trusted 
though unofficial counsellor, dividing his timemore or less between 
England and the Continent. In 1848 he was the ambassador of 
Coburg to the German parliament. He had at heart the unity 
of Germany under Prussia and close relations between Germany 
and England, and for these he steadfastly worked; but his 
political activity was a good deal resented in English circles, 
which were jealous of Prince Albert’s—and generally of German 
—influence. He died at Coburg on the 9th of July 1863. 

See the articles on Victoria, Queen; and Albbkt, Fkincb 
Consort. Selections from Stockmar's papers wore published by 
his son Ernest in 1872, and a biography by Justi appeared at Brussels 
in 1873; see also The Letters of Queen Victoria (1907). 

STOCKPORT, a municipal, county and parliamentary 
borough of England, mainly in Cheshire, but paray in Lanca¬ 
shire, 6 m. S.E. of Manchester. Pop. (1901), 92,832. It occupies 
a hilly site at the junction of the rivers Tame and Mersey; the 
larger part of the town lyii^ on the south (left) bank, while the 
suburb of Heaton Norrb is on the Lancashire bank. Several 
bridges cross the stream, and a lofty railway viaduct bestrides 
the valley. Stodeport is served by the London & North 
Western, Midland, Great Central, Cheshire lines, and Sheffield 
& Midland railways, and has tramway connexion witii Man¬ 
chester. It is a town of varied industries, but the most important 
are fiie cottim and hat manufactures. The church of St Mary 
was built mainly c. liif, but the chancel belonged to a former 
church, and retains a Decorated east window and other good 
detf^, The town hall was designed by Sir Brumwel! Thomas, 


and opmed in 1908, and St George’s church (1897). On the 
acquisition of the market rights by the town from Lord Vernon 
in 1847 the corporation secured the site of Vernon Park, in 
which stands a museum presented in 1858 by James Koshaw 
Md John Benjamin Smith. The grammar school was founded 
in 1487 by Sir Edmund Shaa or Shaw, lord mayor of Londoih 
The Stockport Sunday school, founded m 1784, is one of the 
largest in England. Stockport was enfranchised in 1832, and 
returns two members. Its most distinguished representative 
was Rii^rd Cobden (1841-1847), who is commemorated by n 
statue in St Peter’s Square. The town was incorporated in 
1835, and is under a mayor, 16 aldermen and 48 councillors. 
The county borough was created in 1888. Area, 5492 acres. 

During the Roman occupation of Britain there was a small 
military station on the site of Stockport, acting as an outpost 
to the Roman camp at Manchester. 'The convergence of Roman 
roads at this point would make the place aparticularlyconvenient 
centre. The etymology of the name may be Saxon, but there is 
no evidence of a Saxon settlement, and the place is not mentioned 
in Domesday. A castle was in existence ic the 12th century, but 
is not mentioned after 1327. Stockport (Stokeporte, Stnpport, 
Stopford) was made a free borough by a charter of Robert de 
Stokeport about the year 1220. It was then granted that the 
burgesses might elect from among them.selvcs a diief officer, who 
was first called a mayor in 1296. The right of the burgesses 
to his election was, however, lost, and the mayor was always 
nominated by the lord of the manor. This arrangement lasted 
until 1565, when the burgesses put in a claim to their right of 
election, and it was decided that out of four burgesses nominated 
by the lord of the manor the jury of the court leet should select 
the mayor. Thus Stockport was not a true municipal borough 
until formally incorporated under the Municipal Corporations 
Act of 1835. The manufacture of hemp began in Stockport 
in the i6th century, and that of silk-covered buttons in tte 
17th. In 1732 a silk mill was erected, but the silk trade 
was superseded by the cotton trade early in the 19th century. 
The hat trade developed at least as early as the end of the iBffi 
century. 

See Henry Heginbotham, Stockport Ancient and Modern (1882); 
J. P. Earwaker, East Cheshsre (1877); John Watson, Memoirs of Ut 
Earls of Warren and Surrey (1782). 


STOCKS, a wooden structure formerly in use both on the 
continent of Europe and in Great Britain as a method of 
punishment for petty offences. The culprit sat on a wooden 
bench with his ankles, and sometimes his wrists or even neck, 
thrust through holes in movable boards, generally for at least 
several hours. That stocks were used by the 
Anglo-Saxons is proved by their often figuring 
in drawings of the time (see Harleian MSS. No. 

65). The second Statute of Labourers (1350) 
ordered the punishment for unruly artisans. 

It further enjomed that stocks (ceppes) should 
be made in every town between the passing of 
the act and the following Pentecost. The act 
appears to have been ill observed, for in 1376 
the Commons prayed Edward III. that stocks 
should be set up in every village. Though never 
expressly abolished, fiie punishment of the 
stocks began to die out m England during 
the early part of the 19th century, though 
there is a recorded case of its use so late as 1865 at Rugby, Li 
many of the villages in thecountry may still be seen well-presoved 
examples of stocks, in some cases with whipping posts attached^ 
In the United States stocks were of frequent use in the iSdl 
century, more particularly in the New Ei^land States; while ra 
the southern States they were employed for punishing slaves. 

STOCKS SHARES. A “ share,” in the financial sense, ie 
simply the right to participate in the profits of a partkabr joia^ 
stock undo^ing. In fiie United Kingdom, in the case of a 
company constituted un8er the Companies Acts i86m^ 
as a company limited by shares, the memorandtun of a^OeiattoM* 
is requitra testate—among other mattos—the amount of 



XXV. 30 0 



938 STOCKTON, F, 

'^itb which the con^paay pcoposeR to be registered and the amovmt 
^ the shares into which such capital is divided. Company 
^tistics show a tendency of late years on the part of companies 
to register with a smaller nominal capital than they did. The 
pendency too has tjecr. to lower the dcnomi;w,tion of the shares. 
£100 shares, for instauoe, are now ver; rare. £1 sharc-s and £$ 
shares arc the most. ■. .r.!niun. They obviously appeal better to 
ljUe small investor. A typical capital clause runs thus : “ Tlie 
capital of the company shall bo £100,000 divided into 100,000 
shares of £i eueb with such rights as regards dividends and other 
privileges as are defined by the companv's articles of association 
for the time bcin;,,” or “ The capital of the company is £150,000 
divided into 50,000 preference sliares of £i and looyaoo ordinary 
shares of £i each. Sucli preference shares sliall confer a right 
to a fixed cumulative preferential dividend at the rate of 10% 
per annum.” The form of capital clause varies of course, but 
the more approved practice now is to leave the rights of prefer¬ 
ential sliareholdcrs to be defined by the articles, and for this 
reason; that if such rights arc fixed by the memorandum of 
association without qualification they cannot be sutecquently 
varied. Articles, on the contrary, are always alterable, and as 
the preference shareholder tal:es his shares subject to tltis known 
liability to alteration no wrong is done him. If the powers of 
alteration were abused so as to amounl to a fraud by the ordinary 
diarchclders on the iriiitority of preference shareholders fhe 
«Qurt would probably interfere by injunction. Tlje preferential 
orother special privileges of any particular class of shareholders 
are now further safcgUu,.“dcd by s. 39 of the Companies Act 1907. 
The right of a preference shateholdcr is comnionly confined to a 
preferential dividend and this dividend is priina facie cumulative, 
that is to say if the profits of the piulicular year are insufficient 
to pay it the dcficienqf must he made good out of the profits 
mf subsequent years: but it is very common to give preference 
shareholders priority also as regards capital in the winding-up. 
Srounders’ sliares oiigiiiated with private companies, being a 
tMivenicnt means of seouiing to the partners in the vendor firm, 
ayn conversion, the control of the business as well as tlie lion’s 
share of the profits. Thence they passed to ordinary trading 
companies, that is, companies which appeal to the public for 
thrir capital. Founders’ slwes in this connexion commonly 
entitle the holders to one-half or one-third of the company’s 
profits after payment of a fixed dividend of, say, 7 to 10 % to the 
ordinary shareholders. Founders’ shares are mostly subscribed 
liar by the vendors or promoters, though sometimes used by 
way of bonus to attract subscribers for the ordinary or deferred 
shares. They are now becoming rare. 

Share Warrants to Bearer .—The Coitqianics Act (iSOa) made no 
provision for the creation of shares to b^rer. All sliaros under the 
axt arc registered and llio title on the register is evidenced by a share 
certificate. Tlie act of 1867 introduced shares to bearer under the 
title of “ shafe warrants to bearer.” A riiare warrant entitles the 
bearer to the shares or stock specified is it and such sharra or stock 
are transferable by delivery of the warrant. Tlw .warrant is ^ways 
treated as a negotiable instrument. 

“ Stock ” in the case of coiqpanies constituted undpr the 
Cofcpanies Acts x862-t907. is created by converting pgid-up 
Bh|r€s into stock. This may be done under s. 12 of the Companie.> 
1862 by resolution. Under the same section a cofnpany 
may increase its capital by the issue of new shares or consolidate 
it into shares of larger amount; and by s. 21 of the Copipmes 
Act 1867 a company may subdivide its shares. The Cojqpanies 
4 pt 1907 {4. 39) gives a company a further pow'w by special 
cpn&med by an order of tlie court, to reojrganize 
capit^, whether by thp cpns'qlidatipn of shares pf different 
.daases or by the division of its shares into shares oi (jiffereqt 
•iasses—-but no preference or spea^T privilege attached to wy 
edass of shares iit to be interfered with except hy a lesqhition 
pgs^ by a majon^ of shareholders ol th^ cl^ re^eseht^ 
tijieeTfourths o( the capital of that dga. _ A Thaited company 
•aurnot Deduce it| capital ^ctioh p| the court. 

J’ttiUe Cmp^uf.—13K f^ovislonir tq sWes fh^ 
sgpidar the Compa“ie® Clauses Acts 1845, ^864, are, wit|i« 
for exceptipoa, enalogoiie to thc^ phder m Con^abies Adis. 
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The capital of Ifie company is to be divided into shares of a 
certam numlicr and amount. A share register is to be kept and 
certificates arc to be issued to shareholders; and power is given 
to convert paid-up shares into a general capital stock to be 
divided among the shareholders according to tjieir respective 
interests therein. Sudi stock hiis been called a “ set of shares 
put together in a bundle.” Preference shares may be created, 
but there is this difference between preference shares-under the 
Companies Clauses Act and under the Companies Acts, that under 
the Companies Clauses Acts preference shares are entitled to 
dividends only out of the profits of each year; under the 
Companies Acts the dividends as above stated are prim ’ fa- ie 
cumulative. Shares and stock may under the Companies Clauses 
Act be issued at a discount; under the Companies Acts they 
cannot. Under the Companies Clauses Acts if the old shares (rf 
the company ace at a premium any new shares are to be offered 
first to the old shareholders. This i.s not found in the Cwn- 
panies Acts, but a similar provision is commonly inserted in the 
articles of companies formed under the acts. (E. Ma.) 

STOCKTON, RlANCiS BICHARD (1834-1902), American 
novelist, was bom in Philadelphia, Pennsylvania, on the 5th of 
April 1834. He had a high school education; b^me a skilled 
wood engraver; wrote for the Philadelphia Morning Post, the 
New York Hearth and Home, Scribner’s Monthly and 5 / Nicholas, 
of which he became assistant editor in 1873; and about 1880 he 
gave up editorial work for independent authorship. Thereafter 
he lived in Nutley, New ] ersey, in Convent, New Jersey, and after 
1899 in the Shenandoah Valley, near Charies Town,West Virginia. 
He died in Washington, D.C., on the 20th of April 1902. His 
fanciful stories for children made him very popular; among them 
are The Ting-a-Ling Stories (1870), Roundabout Rambles in 
Landf of Fact and i^awry (1872), What Might Have Been Expected 
(1874), Toles Out of School (iSy), 4 JoOy Fellowship (1880), 
The bloating Prince and Other Fairy Tales (1881), The Story of 
Viteau (1884), Personally Conducted (1889), and Captain Chap 
(1897). His amusing and original Rudder Grange (1879), a 
series of sketches rather than a novel, established his reputation 
with older readers and is his best long work. His peculiar tolmt 
was for the short story; and tfie best examples are the title 
stories of the volumes The Lady or the Tiger f (1S84), one of the 
most popular of American stories, The Christmas Wreck (1886), 
The Bee Man of ( 7 m (1887) (also in the latter volume “ A Tale of 
Negative Gravity ” and “ The Remarkable Wreck of the Thomas 
Hyke ”), gnd the novelettq The Casting Away of Mrs Leeks and 
Aleshine (1686), with its sequd The Dusantes (1886). 

Among his other works of fiction are The Late Mrs Null (1886), 
The Hundredth Man (1887), Amos Kilbright ; his Adscititious Eaperi- 
ences, with Other Stories (1888), The Great War Syndicate (iSjSo), 
The Merry Chanter (1890), Ardis Cfayerdan (18190), The Rudder 
Grangers Abroad, and Other Stories (1891), The House of Marth/i 
(1891), The Sguirrel l^n (iSgi), The Watchmaher's Wife, and Other 
Stories (1893), Pomona's Travels (1894). The Adventures of Captain 
Horn (1S95), with its seqael, Mrs Cliff's yacht ({896), The Great 
Stone of Sardis (*898), Kate Bonnet (190?), and The Captain's TM~ 
Cate (with a memoir by Mrs Stockton, ana a bibliography, 1903). 

STOCKTON, a city and the oounty seat of Sati Joaquin county 
ip central ealifomia,,U.?.A., at the head of the Stockton channd 
of the San Joaquip River, about 48 fp. §,£!. of Sagraipento. Pop. 
(1909), 47,506, of whom 4057 werefweign-borp; (4906 eatipiate), 
i 9 > 3 S 4 . it is served by the Alcjpsqp, Toptia w Santa the 
West^ Pacific aoff the Sj^tjuam Paafis railways, afld bgs gRo 
a considerable river trade with^an Frageiaco- It *s at tjie head of, 
regular navigitipp qp therjyer; pi high wftter boats oceasiopaffy 
go to Hills Ferry, 150 jp. beyond Sfo(^ton. The phapnel 
beep mupff iipprpYeo. by the FedgfflJ goverpmept since rffn- 
Stockton has p perfectly levpl sfte, jwoad streets find g 
plap. In the ajy are a gqqd pwhh® libraiy, the S8» Jaaliuip 
county Ipw library, St ftcaderpy, St hlwy'8 coTIfiW, «, 
children’s hoipe (4896; lipw the Aid Swety), St 

Jos nh s home (j8c®) for aged} apd St Joseph 8 
(189(9), both undfS the SisJlOT St Pomipic, the pg^ igp hospitsl, 
a cqiinty hqspi<;w, and a state hospit^ fqr ,th? iwans, (»?«). 
Situated in the ffept valley of the ShP 4paoivdp» in the pudst of a 
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' nch agricultural region, it is one of tiie kigest'grain, vegetable 
«ad fruit markets of the West. It manufactures flour, lumber, 
agricultural machinery and implements, &c. Its factory product 
in 1905 was valued at $8,029,490, or 45*3 % more than in 1900. 
Sto^ton rose, into prominence in the early mining days. A 
settlement named Tuleberg, later called New Albany, stood 
on the city site in 1847; its future was precarious when the dis- 
covefy of gdd ensured its prosperity. In the spring of 1849 
a town was laid out end the present name adopted in honour of 
Commander Robert Field Stockton (1795-1866), who with 
Colonel John C. Fremont and General Stephen W. Kearny had 
gained possession of California for the United States during the 
war with Mexico. In 1850 Stockton became the county-seat 
and was chartered as a city. 

STOGKTOii>‘ON«TEES, a market town, municipal and parlia¬ 
mentary borough, and port of Durham, England, on the N. 
bank of the Tees, si m. above its mouth, and on the North 
Eastern railway, 236 m. N. by W. from London. Pop. (1901), 
51,478. The parliamentary borough extends across the river 
into Yorkshire, to include the municipal borough of Thomaby-on- 
Tees. At Norton, i m. north, the church of St Mary, formerly 
collegiate, shows fine Norman work. The chief buildings are a 
town hall, with dock-tower and spire, borough hall, exchange 
and public library. The quays are accessible to vessels drawing 
20 ft. at high watar spring tides. There are extensive steel works, 
blasting furnaces, iron and brass foundries and rolling-mills; 
and iron shipbuilding is an important industry. There are 
also sailcloth works, potteries, breweries and brick and tile 
works. Exports (iron manufactures, coal and agricultural 
produce) were valued at ^435,439 in 1900; imports (timber, iron, 
grain, &c.) at £280,371; trade being ckefly with Holland and the 
Baltic ports, am' coastal. The parliamentary borough returns 
one member. The municipal borough is under a mayor, 10 
aldermen and 30 coimcillors, and has an area of 2935 acres. 

It would seem that Stockton (Stokton) grew up round the 
castle of the bishops of Durham, to whom the town belonged 
even before their purchase of the earldom of Sadberge. In 1183 
the Boldon Book records that the whole town rendered one milch 
cow and the ferry twenty pence to the bishop. The castle was 
probably built between 1183 and 1214. fong John visited 
Bishop Philip of Poitou (d. 1208) there and is said to have granted 
thcplace a charter simile to that of Hartlepool in 2214. Of this, 
however, no traces remain, the rights of the borough, which must 
have come into existence during Uie 13th century, being purely 
prescriptive. Stockton was divided into two parts: the “ town,” 
governed by the bailifl of the bishop and afterwards by the 
vicar and vestrymen, and the borough, under a mayor and aider- 
men. The bishim’s bailiff was also the keeper of the castle, 
tho)^ in the 17th century the office belonged to the borough- 
bailiff. The borough is fimt mentioned in 1283, when the king 
took tallage from it daring the vacancy of the see. It occurs 
again in a record of 1328, and in 1344 the mayor and bailiffs 
entered into an agreement with the mayor and bailiffs of New¬ 
castle for the regumtion of trade between the two places. Bishop 
Hatfield’s survey (1377-2382) gives a list of tenants within the 
borough: 22 burgages and 15 Wf-burgages are mentioned, the 
rent d which varies from twenty-two pence to a penny half¬ 
penny. In the parUamentary troops besieged and captared 
the castle, which was dismantled in 2652. In 2666 the popula¬ 
tion was only 544, for Stockton was an isolated place with little 
trade. It become a parliamentary borough, returning one 
membecj inIn 2320,the bishop gave the tovm a market 
and a fair during the octave of the Translation of St Thomas the 
Martyr, res^iiig to himself th6 toUs; Bi^p Morton revived the 
market, which had lapsed at the beg^ng of the 27th century* 
Carnden speaks of Stockton as a nkt, well-bailt coiporation. 
town^ and especially connnends the ale brewed there and sent to 
various parts of the countiy. The importance of Stockton as a 
poit dates from the end of the 28th century, when there was a. 
ODnsifferabk trade in lead, dairy produce and timber* 

SIWSiWQ. RICHiaD nsiST (28as-2903)» American 
•uthor, was born in Ingham, Masaaauskhf, on the. and of 


July 2825. He spent most of his boyhood in NeW’ York City, 
where he became a blacksmith and later an iron moulder, but 
in 2849 he gave up his trade and began to write for a living. 
He contributed to the Union Magazine, the Knicherbocker 
Magazine, Putnam's Monthly Magazine and the New York 
Evening Post. In 1853 Nathaniel Hawthorne helped him to 
secure the appointment of inspector of customs of the Port of 
New York. He was confidential clerk to George B. McQellan 
in the New York dock department in 2870-1872, imd city 
librarian of New York in 1874-1875; literary reviewer for the 
New York World (1860-1870); one of the editors of Vanity 
Fair ; editor of the Aldine (1869-1874), and literary editor of 
the Mail and Express (1880-1903). He died in New York on 
the 12th of May 1903. Among the numerous books that he 
edited are The Loves and Heroines of the Poets (i86i); Melodies 
and Madrigals, Mostly from the eld English Poets (1865); The 
Late English Poets (1865), selections; Griswold's Poets and 
Poetry of America (1872), and Female Poets of America (1874); 
The Bric-a-Brac Series, in 10 vols. (1874-1876); English 
Verse, in 5 vols., edited with W. J. Linton (1883); and four 
editions of Poe’s works, with a memoir (1872-1894), His 
original poetry includes Footprints (1849), privately printed 
and afterwards suppressed; Paewr (2852); the juveniles, 
tures in Fairyland (1853); Town and Country (1857), and The 
Story of Little Red Riding Hood (1864); Songs of Summer (iBs7); 
The King’s Bdl (1862), one of his most popular narrative ^ems; 
Abraham Lincoln; A Horatian Ode (1865), The Book of the 
East (1867), Poems (1880), a collective edition; and The Lion’s 
Cub, with Other Verse (1890). He also wrote Life, Travels 
and Books of Alexander von Humboldt (i860); Under the Evening 
Lamp (1892), essays dealing mainly with the modem English 
poets; and Recollections Personal and Literal^ (iw). edited by 
Ripley Hitchcock. More important than his critical was his 
poetical work, which at its best is sincere, original and marked 
by delicate fancy, and felicity of form; and his songs have given 
him a high and permanent pkee among American ^ic poets. 

His wife Elizabeth Dkew (Barstow) Stoddard (1823- 
1902), poet and novelist, was bom in Mattapoisett, Massa¬ 
chusetts, on the 6th of May 1823. She studied at Wheaton 
Seminary, Norton, Mass. After her marriage in 1852 she 
asristed her husband in his literary work, and contributed 
stories, poems and essays to the periodicals. Slie wrote three 
novels— The Morgesons (2862), Two Men (1865) and Temple 
House (1867), and a volume of poems (2895). A new edition 
of her novels was issued in 2901. She died in New York on the 
istof August 2902. I 

gXOFnjST, JEAN nCOLAS (2752-2796), Vendeaa general,' 
was born at Lundville, the son of a miller. Long a private 
soldier in a Swiss regiment in France, and afterwards eame- 
keqper to the coontc de Colbert-Maulevrier, he joined the 
Venddans when they rose against the Revolution to defend 
their religious and royaTist principles. During the war in La 
Vendde he served first under Gigot d’Elb&, fou]mt at Fonten^, 
Cholet and Saumur, and distmguished mmsw at the battik 
of Beaapr6au, Laval and Antram. He was appointed major- 
general of the royalist army, and in 2794 succeeded La Ro^e- 
jaquelcin as commaader^n-chief. But his quarrels with 
another Vend6an leader, F, A. Charett^ and the reverses sus¬ 
tained by the Vend&n arms, led him to give in his submissioa 
and to accept the terms of the treaty of La Jaunaie (May a, 
1795). He, howevtt, soon viotated this tfKity, and at the 
insti^ion of royalist agents took arms in December 1795 on 
beh^ of the count of Provence (tire ffiture Louis XVIIL), 
from whom ho hod reedved the tank of mOticHal-iU-eamft 
lost attempt of Stoffietfs failed cefripietely. He was tak^ 
prisoner by the repubUcans, coadenmed to death by a military 
coounisNon, and shot at Angers on the agrd of Februiory 1796. 

Seo Oenerai d'Andignt, Mimoieee, edited by S. Bird (1900- 
2901I; Q-Loyor," Cbotet sousk domkatioa dt 
htstorique, vol, iil. (1902-1903), 

MmenKnURHT (Gr, ovoQcd^' fhndatnehtal |»itts 7 %r 
elements, fUrpav, intasnre),m d a w a i ifryj a term iutrodueed hy 
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Benjamin Richter to denote the determination of the relative 
amounts in which acids and bases neutralize one another; but 
this definition may be extended to include the determination of 
tl.e masses participating in any chemical reaction. The work of 
Richter and others who explored this field is treated under 
Element; here we discuss a particular branch of the subject, 
viz. the determination of equivalent and atomic weights of ele¬ 
ments, and the molecular weights of elements and compounds. 
Reference to Chemistry, Atom and Element will explain the 
principles involved. Every element has an “ equivalent weight ” 
which is usually defined as the amount of the element which 
combines with or replaces unit weight of hydrogen; the “ atomic 
weight ” may be regarded as the smallest weight of an element 
which can be present in a chemical compound, and the “ mole¬ 
cular weight ” is the weight of the least part of an element or 
compound which can exist alone. The atomic weight is there¬ 
fore some multiple of the equivalent weight, and the determin¬ 
ing factor is termed the valency {q.v.) of the element. We 
have mentioned hydrogen as our standard element, which was 
originally chosen ns being the lightest known substance; but 
Berzelius, whose stoichiometric researches are classical, having 
pointed out that few elements formed stable compounds with 
hydrogen, and even these presented difficulties to exact analysis, 
proposed to take oxygen ns the standard. This suggestion has 
been adopted by the Intematioiml Committee of Atomic Weights, 
who take the atomic weight of oxygen as i6'ooo, hydrogen being 
I’0087.' 

Deferring the discussion of gaseous elements and compounds 
we will consider the modus operandi of determining, first, the 
equivalent weight of an element which forms solid compounds, 
and, secondly, its atomic weight. Suppose w’e can cause our 
element in known quantity to combine with oxygen to form a 
definite compound, which can be accurately weighed, or, 
conversely, decompose a known weight of the oxide into its 
constituents, of which the element can be weighed, then the 
equivalent weight of the element may be exactly determined. 
For if » grams of the element yields y grains of the oxide, and 
if W be tne equivalent of the element, we have * grams of the 
element equivalent to y — * grams of oxygen, and hence the 
equivalent weight W, which corresponds to 8 grams of oxygen, 
is given by the proportion y — 8 ; W,».«. W = 8*/(y—*). 

For example, Lavoisier found that 45 parts of red oxide of 
mercury on heating yielded 4ii parts of mercury; hence 
41 i parts of mercury is equivalent to 45 — 414 == parts of 
oxygen, and the equivalent of mercury in this oxide is therefore 
8 X 4i| 4- 3i ■= 95. The question now arises; is this value the 
true equivalent,».«. half the amount of mercury which combines 
with one atom of oxygen (for one atom of oxygen is equivalent 
to two atoms of hydrogan) ? Before considering this matter, 
however, we will show how it is possible to obtain the equivalent 
of elements whose oxides are not suitable for exact analysis. 
Ko better example can be found than Stas’s classical determina¬ 
tion of the atomic weight of silver and of other elements.® It 
will be seen that ^e routine necessary to the chemical 
determination of equivalents consists in employing only such 
BubstancM as can be obtained perfectly pure and stable (under 
the experiment^ conditions), and tliat fte reactions chosen must 
be sudi as to yield a series of values by which any particular 
value Can be checked or corrected. 


Stas’s experiments can be dassifi^ in five series. The object 
of the first smos was to obtafn the ratio Ac; O by means of the ratios 
K( 3 ; O and Ag; KCh The ratio KD: O was determined by de¬ 
composing a known weight of potassium chlorate (e) by direct 
heatmg, [b) by beating vnft hyarochloiie acid and w^hmg the 
■ residual chloride. The reaction may bo written for our purpose 
in the form: KCKk = KQ + 3O: in case a the oxygen is liberated 
wt such; in case 6 it oxidiiBS the hydrochloric acid to water and 
chlorine oxides. The equation shows that one KO is equivalent 


® We may here state that the equivalent weight of oxygen on 
this basis is S’ooo, t.<. Mil half of its atomic weight This matter 
is considered below. ' 

* Jhe formulae used in tije following paragrai>h were estaUished 
before Stas began his work; aiid as oxygen is taken as 16, the 
results tfa atomic and aot eqwvatent vf^hts. 


to 3O, and hence if x grams of chlorate yields y grams of ohloHda, 
then the ratio KC 1;0 »y/i(r — y). Taking O as 16 and the 
experimental values of x and y, Stas obtaineu KCl; O => 74-9502. 
To find the ratio of Ag: KCl, a known weight of silver was tfesolved 
in nitric acid and the amount of potassium chloride necessary for 
its exact precipitation was determined. The reaction may be 
written as AgNO, KCl = AgCl 4 - KNO,, which shows that one 
Ag is equivalent to one KCl. The value found was Ag; KO 
= 1-447110. The ratio Ag; O is found by combining these values, 
for Ag : O = KCl: O x Ag ; KCl = 74-9502 x 1-44710 =» 107-9401. 

In the second series tlie ratios AgCl; O and AgCl: Ag were 
obtained, the first by decomporing the chlorate by heating, and the 
second by synthesizing the chloride by burning a known wejjght 
of the metal in chlorine gas and woigliing the resulting chlonde, 
and also by dissolving the metal in nitric acid and precipitating 
it with hydrochloric acid and ammonium chloride. These two 
sets yield the ratio Ag : O, and also the ratio Cl: O, which, com¬ 
bined with the ratio KCl: O obtained in the first series, gave the 
atomic weight of potassium. The third and fourth scries resemlfied 
the second, only the bromatc and bromide, and iodato and iodide 
were worked with. The experiments gave additional values for 
Ag : O and also the atomic weights of bromine and iodine. 

The fifth series was concerned with the ratios Ag2S04 : Ag; 
AgjS : Ag and AgS: O. The first was obtained by reducing 
silver sulphate to flic metal by hydrogen at high temperatures; 
the second by the direct combination of silver and sulphur, and also 
by the interaction of silver and sulphuretted hydrogen; th^ ratios 
on combination gave the third ratio Ag^ : O. These experiments 
besides giving values for Ag: O, yielded also the atomic weight 
of sulphur. There is no need to proceed any further with StM's 
work, out it is sufficient to say that the general routine which he em¬ 
ployed has been adopted jn all chemical determinations of equivalent 
weights. 

The derivation of the atomic from the equivalent weight 
may be effected in several wa3rs. The simplest are perhaps 
by means Of Dulong and Petit’s law of atomic heats (and by 
Neumann’s extension of this law), and by Mitscherlich’s doctrine 
of isomorphism. Dulong and Petit's law may be stated in the 
form that the product of the specific heat and atomic weight 
is approximately 6-4, or that an approximate value of the 
atomic weight is 6-4 divided by the specific heat. This appli¬ 
cation may be illustrated in the case of mercury. We have 
seen above that the red oxide yields a value of about 95 for the 
equivalent; but a green oxide is known which contains twice 
as much metal for each part of oxygen, and therefore in this 
compound the equivalent is about 190. The specific heat of 
mercury, however, is 0-033, and this number divided into 
6-4 gives an approximate atomic weight of 194. More accurate 
analyses show that mercury has an equivalent of 100 in the red 
oxide and 200 in the green; Dulong and Petit’s law shows-us 
that the atomic weight is 200, and that the element is divalent 
in the red oxide and monovalent in the green. For exceptions 
to this law see Chemistry : § Physical. 

The application of isomorphism follows from the fact that 
chemically similar substances crystallize in practically identical 
forms, and, more important, forni mixed crystals. If two salts 
yield mixed crystals it may be assumed that they are similarly 
constituted, and if the formula of one be known, that of the other 
may be written down. For example gallium sulphate forms a salt 
with potassium sulphate which yields mixed crystals with potash 
alum; we therefore infer that gallium is trivalent like aluminium, 
and therefore its atomic weight is deduced by multiplying the 
equivalent weight (determinw by converting the su^hate into 
oxide) bjr three, (^eral chemical resembltmces yield vduable 
information in fixmg the atomic weight after the equivalent 
weight has been exactly determined. 

Gases. —^The genera&iation due to Avogadro—that equal 
volumes of gases under the same conditions of temperature and 
pressure contain equal numbers of molecules—majr be stated in 
the form that the densities of gases are proportional to their 
molecular weights. It therefore follows that a comparisim of 
the density of any gas with that of hydrogen §ives the ratio of 
the molecular weights of the two gases, and if the molecular 
contents of the gases be known then fte atomic weight is detw- 
minable. Gas reactions are available m many cases for solving 
the question whether a ^olecule is (nonatomic, diaXcinic, 
Thus from the combinatm of equal volumes of hydri^en and 
cUorine to form twice the volume of hydrodliloric acid, it ihay 
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be deduced that the molecule of hydrogen and’of chlorine con¬ 
tains two atoms (see Atom); and similar considerations show 
that oxygen, nitrogen, fluorine, &c., are also diatomic. Physical 
metliods may also be employed. For instance, in monatomic 
gases the ratio of the specific heat at constant pressure to the 
specific heat at constant volume is i'66; in diatomic gases 
i-4s; with other values for more complex molecules (see Mole¬ 
cule). This ratio may be determined directly by finding the 
velocity of sound in the gas (Kundt) or by other methods, or 
indirectly by finding the specific heats separately and then taking 
the ratio. It is found that the gases just mentioned are 
diatomic, whereas argon, helium, neon and tlie related gases, 
and also mercury and some other metals when in the gaseous con¬ 
dition, are monatomic. A knowledge of the atomicity of a gas 
combined with its density (compared with oxygen and hydrogen) 
would therefore give its atomic weight if Avogadro's law were 
r^orously true. But tliis is not so, except under extremely low 
pressures, and it is neccssar)' to correct the observed densities. 
The correction involves a detailed study of the behaviour 
of the gas over a large range of pressure (presuming the 
densities are already corrected to o°), and may be conveniently 

written in the form a = — Thus if D be the observed 

pv dp 

relative densities of a gas to hydrogen at 0° and under normal 
atmospheric pressure, Ox ''u ^Ite coefficients of the gas and 
hydrogen, then the true density, or ratio of molecular weights, 
is D X (i + Ox)/(i 4 - a„). 

Lord Rayleigh and D. Berthclot have corrected several mole¬ 
cular weights in this fashion. The importance is well shown 
in the modification of Moricy’s observ'ed density of oxygen, 
viz. iS'90, which, with Rayleigh’s values of Oo = — 0^00094 and 
a„ = -h o'ooo53, gives the corrected density as i5‘88. And this 
value is the atomic weight, for’ both hydrogen and oxygen 
molecules contain two atoms. Compound gases can also be 
experimented with. For example Gray (Journ. Chept- Soc., 
1905, 87, p. 1601) found that it was easier to prepare perfectly 
pure nitric oxide than to obtain pure nitrogen, and he therefore 
determined the density of this gas from which the atomic 
weight of i4'0i2, or, corrected for deviations from Avogadro’s 
law, i4'oo 6, was deduced. 

The principle indicated here is applicable to the determination 
of the molecular weight of any vaporizable substance by the 
so-called method of vapour-density (see Density). 

SoMes. —^The theory of solution permits the investigation of 
the molecular weights of substances which dissolve m water 
or some other solvent. It is shown in Solution that a solute 
lowers the freezing point and raises the boiling point of the 
solvent in a regular manner as long as dilute solutions are dealt 
with. It has been shown that if one gram molecule of a solute be 
dissolved in 100 grams of solvent then the boiling point is raised 
by 0-02 T‘lw. (say D) degrees, where T is the absolute boiling 
point and w the latent heat of vaporization of the solvent; 
this constant is known as the molecular rise of the boiling point, 
and varies from solvent to solvent. If we dissolve say m grams 
of a substance of molecular weight M in too grams of the solvent 
and observe the elevation in tiie boiling point, then M is given 
by M = mDjd. Similar considerations apply to the freezing 
points of solutions. In this case D = o-oz 'P/w, where T is 
the absolute freezing point of the pure solvent and u> the latent 
heat of solidification. To apply these principles it is only 
necessary therefore to determine the freezing (or boiling) 
point of the solvent (of which a known weight is taken), add 
a known weight of '^e solute, allow it to dissolve and then 
notice the fall (or rise) in the freezing (or boiling point), from 
which values, if the molecular depression (or elevation) be 
known, the molecular weight of tiie dissolved substance is 
readily calculated. 

The following are the molecuUr depressions and elevations 
(syi^ the freezing and boiling points in brackets) of the 
commoner solvents. 

d^iressions 1 aniline (6°), 58-7; benzene (5*4^, 


50*0,• acetic acid (i7’o“), gp*©; nitrobenzene(s‘3®), 70-05 phenol 
(40“), 7a; water (0°), 18-5. 

Molecular elevations: acetic acid (ii8'i®), 35-5; acetone 
(56°), 17-1; alcohol (78”), 11-7; ether (35°), 21-7; benzene (79°), 
26-7; chloroform (61®), 35-9; pyridme ^115®), 29-5;»water 
(too®), s-i. 

The apparatus used in ciyoscopic measurements is usually that 
devised by Beckmann {Zeit. phys. Chem. ii .soy). The working part 
consists di a tube 2-3 cms. in diameter, beanng a side tube near 
the top; the tube is fitted with a cork through which pass a differ¬ 
ential tlicrmomcter of a range of about 6“ and graduated in soths 
or looths, and also a stout platinum wire to serve as a stirrer. The 
lower part of the tube is enclosed in a wider tube to serve as an 
air-jacketj and the whole is immersed in a large beaker. The ther¬ 
mometer 13 adjusted so that the freezing point of the pure solvent 
comes near the top of tl>e scale. A weighed quantity 0? the solvent 
is placed in the inner tube, and the beaker is filled with a freezing 
mixture at a temperature a few degrees below the freezing point 
of the solvent. The thermometer is inserted and both solvent 
and freezing mixture are stirred. 'When the temperature is about 
0-3® below &e correct freezing ixiint the tube is removed from the 
beaker and the stirring continued. There ensues a further &11 
in the thermometer reading until ice separates, whereupon the 
temperature rises to the correct freezing point. The ice is then 
melted and the operation repeated so as to obtain a moan value. 
A known weight of the substance is introduced through the side 
tube, and the freezing point determined as wiiii the pure solvent 
The difference of the readings gives tlic depression; and from tliis 
value, knowing the weight of the solute and solvent, and also 
the molecular depression, the molecular weight can be calculated 
from the formula given above. „ 

In the boiling point apparatus of Beckmann the solvent is con¬ 
tained in a tube fitted with side tubes to which spiral condensers 
can be attached; the neck of the tube carries a stopper through 
which passes a delicate differential thermometer, whilst the bottom 
is perforated by a platinum, wire and contains glass beads, garnets 
or platinum fou to ensure regular boiling. The tube is surrounded 
by a jacket mounted on an asbestos box, so that the heating 
is regular. In conducting a determination the thermometer is 
adjusted so that the boiling point of the pure solvent is near tlie 
bottom of the scale. A known weight of the solvent Is placed in 
the tube, the thermometer is inserted (so that the liquid completely 
covers bulb), and the condensers put into position. The liquid 
is now cautiously heated, and when the thermometer becomes 
stationary the toiling point is reached. The temperature having 
toon read, the apparatus is allowod to cool slightly, and the observa¬ 
tion repeated. A known weight of the suDstance is now intro¬ 
duced, and the solution so obtained treated in the same fashion as 
the original solvent. 

'A different procedure wherein the toiling tube is heated, not 
directly, but by a stream of the vapour of the pure solvent, was 
proposed by Sakurai {Joum. Chem. Soe., 1892, 61, p. 904). Sakurai's 
apparatus has been considerably modified, and the form now princi¬ 
pally used is essentially due to Landsborger {Ber., 1898, 31, p. 461). 
The boiling vessel is ^ply a flask fitted with a delivery tube, 
which is connected with the measuring tube. This consists of a 
graduated tube fitted with a stopper through which passes a ther¬ 
mometer and an inlet tube reaching nearly to the bottom. The 
measuring tube is surrounded by an outer tube which has an exit 
to a condenser at the side or bottom, communicatian being made 
between the measuring tube and jacket by a small hole near the 
top of the former. In outline the operation consists in placing 
some solvent in the measuring tube and passing in vapour nntu 
the condensed liquid falls at the rate of one drop per second or two 
seconds. The temperature is then read off. A known weight of 
the substanoo is introduced and the toiling point determined 
as before; but Immediately the temperature is read the tube must 
be disconnected, so that no more vapour passes over and so alters 
the concentration of the solution. Two methods are in use for 
determining the quantity of the solvent Landsberger weighed 
the tube; Walker and Lumsden {Journ, Chem. Soo., 1890, 73, p. 302) 
graduated the tube and thus measured the volume of the solvent; 
fii W. E. S. Turner's apparatus (Joum. Chem. See., *910, 97 , P. ii« 4 ) 
both the weight and volume can to determined. Whilst tto 
calculations in both tiie Beckmann and Sakuiai-Iandsberger methods 
are essentially the same the " molecular elevations " differ according 
as one deals with 100 grams or 100 ccs. of solvent In all these 
methods it is necessary to carefully chooee the solvent m oitier to 
avoid dissociation or association. For example, most salts we dis- 
socifttdd in aanoous solulion! nnd nc id t wn bi-xnoloculftr m benzeno 
but normal in acetic add. . ^ 

Otiier methods are available for dissolved substances such as 
measurements of the osmotic pressure, lowering of the vajiour 
pjaesuie and diminution of soiubttily, but fb^ •** ’^0^ 

Mention may also be made of Ramsay and Shiela s method or 
finding the molecular wdghts of liquids from siaface tension 
meaeuiements. (See Cbeii»txy t 
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STOICS, a school of philosophers founded at the dose of the 
4tli century B.c. by 2 ^no of Citium, and so called from the 
Stoa or piunted corridor (oToa voudKii) on the north side of the 
market-place at Athens, which, after its restoration by Cimon, 
the celebrated painter Polygnotus had adesmed with frescoes 
representing scenes from the Trojan War. But, though it 
arose on Hellenic soil, from lectures delivered in a public place 
at Athens, the school is scarcely to be considered a product of 
purely Greek intellect, but rather as the firstfruits of that inter¬ 
action between West and East which followed the conquests 
of Alexander. Hardly a single Stoic of eminence was a citizen 
of any city in the heart of Greece, imless we make Arlsto of 
Chios, Cleanthes of Assus and Panaetius of Rhodes exceptions. 
Such lands as Cwrus, Cilicia and Syria, such cities as Citium, 
Soli, Ileraclea in Pontus, Sidon, Carthage, Sclcucia on the Tigris, 
Aparaca by the Orontes, furnished the school witli its scholars 
and presidents; Tarsus, Rhodes and Alexandria became famous 
as its university towns. As the first founder was of Phoenician 
descent, so he drew naost of his adherents from the countries 
which were the seat of Hellenistic (as distinct from Hellenic) 
civilization; nor did Stoicism achieve its crowning triumph 
until it was brought to Rome, where the grave earnestness of 
the national character could appreciate its doctrine, and where 
for two centuries o - more it was the creed, if not the philosophy, 
of all the best of the Romans. Properly therefore it stands in 
marked antithesis to that fairest growth of old Hellas, the 
Academy, wlueh saw the Stoa rise and fall—the one the typical 
school of Greece and Gred; intellect, the otlier of the Hellenized 
East, and, under the early Roman Empire, of the whole civilized 
world. Tl»c transcendent genius of its author, the vitality 
and romantic fortunes of hb doctrine, claim our warmest sym¬ 
pathies for Platonism. But it should not be forgotten tliat 
for more than four centuries the tide ran all tlie other way. 
ft was Stoicism, not Platonism, that filled men’s imaginations 
and exerted the wider and more active influence upon the ancient 
world at some of the busiest and most important times in all 
history. And this was chiefly because before all things it wa,*; a 
practical philosophy, a lallying-point for strong and noble 
spirits contending against odds. Nevertheless, in some deport¬ 
ments of theorj’, too, and notably in ethics and jurisprudence, 
Stoicism has dominated the thought of after ages to a degree 
not easy to exaggerate. 

The history ol the Stoic school may conveniently be divided 
in the usual threefold manner: the old Stoa, tlte middle or 
transition period (Diogenes of Seleucia, Boethus of Sidon, 
Panaetius. Posidonius), and the later Stoicism of Roman times. 
By the ok! Stoa is meant the period (c. 304-205 b.c.) down to 
tlK death of Chrysippus, the second founder; then was laid, the 
foundation of theory, to which hardly anything of unpurtance 
was afterwards added. Confined almost to Athens, tlie school 
made its way idowly among many rivals. Arlsto of Chios and 
lleriilus of Carlha^, 2 ^eno's heterodox pupils, Persaeus, his 
favourite disciple and housemate, the poet Aratus, and Sphaw-us, 
the adviser of the Spartan king Oeomcnes, are notevrorthy 
minor names; but the cWf interest centres about Zeno, Cleanthes, 
Qirysippus, who in succession built up the wondrous system. 
What originality it had—at first sight it would seem not much— 
belongs to these thinkers; but the loss of all their works except 
the hymn of Cleanthes, and the inconsistencies in such scraps 
U information as can te-glcaned from uiuntelligent witnesses, 
for the most part of many centuriw laiter, have rendered it a 
peculiarly dfficult task to distinguish with certaanty the 
woik of ea(^ of the three, the common standpoint, the relation 
to contemporary' or earlier systemsy with aH that goes to make 
up the claractef and spirit of Stoidsro, ean, fortunately, be 
more certainly established, and may iritb reason be attributed 
to the founder. 

Zeno’s residence at Athena fdl at a time when the great 
movemettt which Socrirtfea oi^uMted had spent itself in the 
spjoHd of bis 'spirhual descendants. 

. Neither ^eqih^ua at the tyceum,^ nor Xeno- 
czates and Potemoat the Acadway, nor Sti^, who was drawing 


crowds' to hear him at Megara, could be said to have inherited 
much of the great reformer’s intellectual \’igour, to say nothing 
of his moral earnestness. Zeno visited all the schook in turn, 
but seems to liave attached himself definitely to the Cjmics; 
as a Cynic he composed at least one of his more important 
■works, “ the much admired Republic,” which we know to 
have been later on a stumbling-block to the school. In the 
Cynic school he found the practical spirit which he divined to 
lie the great need of that stirring troublous age. For a while 
lus motto must have been " back to Socrates,” or at least 
“ back to Antisthenes.” The Stoics always counted themselt%s 
amongst the Socratic schools, and canonized Antisthenes and 
Diogenes; while reverence for Socrates was the tie which united 
to them such im accomplished writer upon lighter ethical topics 
as the versatile Persaeus, who, at tlie capital of Antigonus 
Gonalas, with hardly anjrthing of the profe.ssional philosopher 
about him, reminds us of Xenophon, or even Prodicus. Zeno 
commenced, then, as a Cynic; and in the dewloped system we 
can point to a kernel of Cynic doctrine to which various philo- 
sophemes of other thinkers (more especially Heraclitus and 
Aristotle, but also Diogenes ol Apollouia, the Pythagoreans, 
and the medical sclxool ol Hippocrates in a lesser degae) were 
added, llius, quite apart from the general similarity of Ijicir 
cthiaJ doctrine, llie Cynics were matcriali.sU; they were also 
nominalists, and combated the Platonie ideas; in tlieir theory 
of knowledge they made use of “ reason ” (Aoyos), which was 
also one of their leading ethical conceptions. In all these par¬ 
ticulars Zeno followed them, and the last is the more important, 
because, Chrysippus having adopted a new criterion of truth— 
a clear and distinct jrcrception of sense—it is only from casual 
notices we learn that the elder Stoics liad approximated to 
Cynicism in making right reason the standard. At tiro same 
time, it is certain tliat tire main outlines of the characteristic 
physical doctrine, which is after all the foundation of tlieir 
ethics and logic, were the work of Zeno. Tlie Logos, which 
had been an ethical or psychological principle to the Cynics, 
received at his hands on extension throughout tlie natural world, 
in which Hcraclitean influence is unmistakable. Reading the 
Ephesian doctrine with the eyes of a Cynic, and the Cynic ethics 
in the light ol Heracliteanism, he came to formulate his dis- 
thictivc theory ol tlie universe far in advance of eitlicr. In 
taking this immense stride and identifying the Cynic “ reason,” 
which is a law for man, with tlie “ rea.son ” which is tlie law of 
the universe, Zeno lias been compared with Plato, who similarly 
extended the Socratic “ gcncriU notion ” from the region of 
morals—of justice, temperance, virtue—to embrace all objects 
of all thought, the verity of all things that are. 

If the recognition of physics and logic as two studies co» 
ordinate with ethics is sufficient to dffierentiatc the mature 
Zeno from the Cynk author of the Republic, no less 
than from his own heterodox disciple Aristo, tlie 
elaboration on all skies ol Stoic natural .philosojffiy belongs to 
Cleanthes, who certainly was not tlie merely dodfc and receptive 
intelligence he is sometimes represented as being. He carried 
on and completed the assimilation of Heraclitean doctrme; 
but his own contributions were more distinctive and original 
than those of any other Stoic. Zeno’s seeming dualism of God 
(or force) and formless matter he tyas able to transform into the 
lofty pantlicism which breathes in every line of the famous 
hymn to Zeus. Heraclitus bad indeed declared all to be in 
flux, but we ask in vain what is the cause for the unceasing 
process of his cver-Uving fire. It was left for Oeanthes to 
discover this motive cause in a conception familiar to Zeno, 
as to tie Cynics before hint* but restricted to the region of 
ethics—^the conception of tension or effort. The soul of the 
sage, thought the Cynics, should be strained and braced ft* 
judgment and action; his first need is firmness (eibovut) and 
Socratic strength. But the n^d b a aorporeal thint Then 
followed the flash of genius: ibis varying tension of the one 
substance everywhere present, a purely physical fact, aCcotmts 
for the diverse destinies, of all innumerable |>articQlat'tiiin|g); 
it is the veritable came of the flux And process of the Qnivemi 
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Herein lies the key to the enthe' system the ®toics^ as 
Cleanthes’s epodi-making discovery continually received fresh 
applicatbns to physics, ethics and epistemobgy. Otlier of his 
nnovations, the outcome of his cru^ materialism, found 1«^ 
favour with his successor, who declined to follow him in iden¬ 
tifying the primary substance with fire, or in tracing all vitality 
to its ultimate source m the sun, tlie “ ruling power ” of tlic 
world—a curious anticipation' of scientific truth. Yot under 
this poetical Heraelitean mystic the school was far from 
flourishing. The eminent teachers of the tiine are said to have 
been Aristo, Zeno’s heterodox pupil, and Arcesilas, who In 
Plato’s name brought Megarian subtleties and Pyrrhonian 
agnosticism to bear upon the intruding doctrine; and after 
a vigorous upgroviih it seemed not unlito;ly to die out. From 
all danger of such a fate it was rescued by its Uiird great 
teacher, Chrysippus; “ but for airysippus there had been no 
Porcli.” 

Zeno had caught the practical spirit of his age—the desire 
for a popular philosophy to meet individual needs. Put there 
was another tendency in post-Aiistoielian thought 

rrappua. —^ autliority and substitute learning 

for independent research—which gi’ew stronger just in pro¬ 
portion as the fresh intcre.st in the problems cf the universe 
and tlie zeal for discovery declined— b, shadow, we may tall it, of 
the coming Scholasticism thrown a thousand years in advance. 
The representative of this tendency-, Qirysippus, addressed 
himself to the congenial t.ask of assimilating, developing, 
systematizing the doctrines bequeatlicd to him, and, above 
ail, securing them in their stereotyped and final form, not 
simply from the assaults of tlie [last, but, as after a long and 
successful career of controversy and polemical autlion'hip he 
fondly liopcd, from all possible attack in the future. To his 
personal cliaracterLstics can be traced the hair-splitting and 
formal pedantry which ever afterwards marked the activity orf 
the school, the dry' repellent technical procedure of the Dialec¬ 
ticians par excellence, os they were called. He created their 
formal logic and contributed much that was of value to their 
psychologv and epistemology; but in the main his work was 
to new-label and new-arrange in ewry department, and to 
lavish most care and attention on the least important parts— 
the logical terminology and the refutation of fallacies, or, as 
his opponents declar^, the excogitation of fallacies which 
even he could not refute. In his RepttMic Zeno had gone so 
far as to declare the routine education of the day (r.g. mathe¬ 
matics, grammar. Sic.) to be of no use. Such Cynic crudity 
Chrysippus rightly judged to be out of keeping with the re¬ 
quirements of a great dogmatic school, and he laboured on all 
^es after thoroughness, erudition and scientific completeness. 
In short, Chrysippus made the Stoic system what it was, and 
as he left it we proceed to describe it. 

And first we will inquire, What is philoscphy? No idle 
gratification of curiosity, as Aristotle ftibled of his life intd- 

_ kctual (whidi -would be but a disguise for refined 

erfraX- pleasure), no theory divorce from practice, no 
purauk of science for its own sake, but knowledge 
so far forth as it can be realized in virtuous artion, the 
leuming of virtue by exercise and effort and training. So 
ahsolu^y is tlx: “ rare and priceless wisdom ” for which we 
strive identical with virtue itself that the three main divisions of 
phtfosophy current at the time and accepted by Zeno^logic, 
physics and ethics—ore defined as the most generic or com¬ 
prehensive virUies, How otherwise could they claim our atten¬ 
tion? AccM-dingiy Aristo, holding to Cynicism -when Zeno 
Wmself had got b^oad k, rejected two of these part of phflo- 
Sophy as usekss and out of reach—a divergence which weau(Jed 
him firum- the school, but strictly consistent with bis view ^at 
ethics tdone is sdentife knowledge. Of the three di-viskmS 
logic »the feast important; ethics is the outcome of the whole, 
and historicaHy the all-hn^rtant vital element; but the foun- 
dwtions of ^ whole system ate best discenied in the science,of 
■Bture, whidi dealsi preeminently with the nMcnxwam and the 
•rianeouAi the universe dad itmK, inclodk^ MfMn} tiwolegy 


and an. anthropology or peychology, the latter funning the dir^ 
introduction to ethics. 

The Stoic system is in brief: (a) materialism, (>) dynamic 
materialism, lastly (e) monism or pantheism, (a) Tlie first 
of these characters is described by anticipation in 
Plato’s Sophist (246 C seq.), where, arguing with tho.se 
“ who drag e-veiything down to the corporeal ” (irfi/aa), the 
Eleatic stranger would fain prove to them the existence of some¬ 
thing incorporeal, as follows. “ They admit the existence of 
an animate body. Is soul then sometliing existent (ovo-to)? 
Yes. And the qualities of soul, as justice and wisdom—are 
they visible and tangible ? No. Do they then exist ? Ihey 
are in a dilemma.” Now, however effective against Plato’s 
contemporary Cynics or Atomists, the reasoning is thrown 
away upon the Stoics, who take boldly the one ham of this 
dilemma. 'I'hut qualities of bodies (and therefore of the 
corporeal soul) exist they do not deny; but they assert most 
imcompromi.singly that they are one and all (u-isdom, justice, 
&c.) corporeal. And they strengthen their position by tafcmg 
Plato’s own definition (247 D), namely “ being is that which 
lias the power to act or lie acted upon,” and turning it against 
him. For this is only true of Body ; action, 
except by contact, is inconceivable; and they reduce 
every form of causation to tlie efficient cause, which implies 
tlie communication of morion from one body to another. Again 
and ag^i, therefore, only Body exists. The most real realities 
to Plato and Aristotle had been thought and the objects oi 
thought, vows and voip-o, whether abstracted from sensib'es 
or inherent in “ matter,” as the incognizable basis of all concrete 
existence. But this -was too great an effort to last long. Such 
spiritualistic theories were nowhere really maintained after 
Aristotle and outside the circle of his immediate followers. The 
reaction came and left nothing of k all; for five centuries the 
dominant tone of the older and the newer schools alike was 
frankly materialistic. “ If,” says Aristotle, “ there is nsi 
other snbslance but the organic sub.stanres of nature, physics 
will be the highest of th ' sciences,” a conclusion which passed 
for axiomatic until the rise of Neoplatonism. The analogues 
therefore of metapliysic-al problems mu-st be sought in physijs; 
particularly that problem of the causes of things for which 
the Platonic idea and the Peripatetic “constitutive form.” 
had been, each in its turn, reedved ;olution.s. (i) 

But the doctrine that all existence is confined wkhin * 
the limits of the sensible universe—that there is no being save 
corporeal being or body—does not suffice to characterize tbs 
Stoic system; it is no less a doctrine of the Epicureans. It » 
the idea of tension or tonicity os the essential attribute of boify, 
in Gontradistinction to passive inert matter, which is distinetivdy 
Stoic. The Epicureans leave unexplained the primary con¬ 
stitution and first movements of thdr atoms or elemental 
solids; chance or dedination may account for them. Now, to 
the Stoics nothing passes unexplained; there is a reason (Xd-yev) 
for everything in nature. Everything whidi exists is at onco 
capable of acting and bdng acted, upon. In everything tfaait 
exdts, therefore, evm the smallest particle, there ore these 
two prindples. By virtu- - of the passive principle the thing is 
susceptible of motion and modification; it is matter which 
determines substance (oderfa). The acti-ve principle snakes the 
matter a given determinate thing, diaractenzing snd qualifying 
i it, -whence it is termed quality (rosinft). For ail t^t is or 
j happens there is an immediate cause or antecedent; and an 
“ cause ” means “ cause of motion,” and onfy body can act 
I upon body, k follows that this antecedent cause is its^ as truly 
j corporeal as the matter upon which it acts. Thus we are hid 
i to rt|pd the active principle “ force ” as everywhw co¬ 
extensive with “matta,” as peivaiSng and permeating it, 
and together with it occupying and fillup space. This is that 
famous doctrine of univer^ pemeation (npaatt ftkov), 
v^ldch the axiom that two bodfe cannot otrt^ the feme q»cc 
is practically demed. Thus that h^dny of s^aihte dqptrtcf 
whi(& ceatributes to- the unpsesHve nmplicify of ths Stede 
phyrinwMily atsabediat the cost cd ofleaungheidthy omteana 
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sense, for Body itself is robbed of a characteristic attribute. A 
thing is no longer, as Plato once thought, hot or hard or bright 
by partaking in abstract heat or hardness or brightness, but by 
containing, within its own substance the material of these 
qualities, conceived as air-currents in various degrees of tension. 
We hear, too, of corporeal days and years, corporeal virtues, 
and actions (like walking) which are bodies (trmiuira). Obviously, 
again, the Stoic quality corresponds to Aristotle’s essential 
form; in both systems the active principle, “ the cause of all 
that matter becomes,” is that which accounts for the existence 
of a given concrete thing (\oyos owrtos). Only here, 
instead of assuming something immaterial (and therefore un- 
vcrifiablc), we fall back upon a current of air or gas (irvtvfui); 
the essential reason of the thing is itself material, standing to 
it in the relation of a gaseous to a solid body. Here, too, tlie 
reason of things—that which accounts for them—is no longer 
some external end to which they are tending; it is somethmg 
acting within them, “ a spirit deeply interfused,” germinating 
and developing as from a seed in the Vart of each separate thing 
that exists (Xnyo« enrep/uoTueds). By its prompting the thing 
grows, develops and decays, while this “ germinal reason,” 
the element of quality in the thing, remains constant through 
all its changes, (c) What then, we ask, is the relation between 
the active and the passive principles ? Is there, 
Fw**"*"^ or is there not, an essential distinction between sub¬ 
stance or matter and pervading force or cau.se or 
quality ? Here the Stoa shows signs of a development of 
doctrine. Zeno began, perhaps, by adopting the formulas 
of the Peripatetics, though no doubt with a conscious differ¬ 
ence, postulating that form was always attached to matter, 
no less than matter, as known to us, is everywhere shaped or 
informed. Whether he ever overcame the dualism which 
the sources, such as they are, unanimously a.scribe to him is 
not clearly ascertained. It seems probable that he did not. 
But we can answer authoritatively that to Cleanthes and Chry- 
sippus, if not to Zeno, there was no real difference between 
matter and its cause, which is always a corporeal current, and 
therefore matter, although the finest and subtlest 
»“• matter. In fact they have reached the final result 
of unveiled hylozoism, from which the distinction of the active 
and passive principles is discerned to be a merely formal con¬ 
cession to Aristotle, a legacy from his dualistic doctrine. His 
technical term Form (cfSot) they never use, but always Rcasson 
or God. This was not the first time that approaches had been 
made to such a doctrine, and Diogenes of Apollonia in particular 
was led to oppose Anaxagoras, who distinguished Nous or 
Thought from every other agent within the cosmos which is its 
work by postulating as his first principle something which should 
be at once physical substratum and thinking bei^. But 
until dualism had been thought out, as in the Peripatetic school, 
it was impossible that monism (or at any rate materialistic 
monism) should be definitely and consciously maintained. 
One thing is certain: the Stoics provided no loophole of escape 
by entrenching upon the “ purely material ” nature of matter; 
they laid down with rigid accuracy its two chief properties— 
extension in three dimensions, and resistance, both being traced 
back to force, “niere were, it is true, certain inconsistent 
ccmceptions, creations of thought to which nothing real and 
exteri^ corresponded, namely, time, space, void, and the 
idea expressed m language (Xcierdi'). But this inconsistency 
was covered by another: though each of these might be said 
to be something, they could not be said to exist. 

The distinction of force and matter is then somethmg transitory 
and relative. Its history will serve as a sketch of the cosmogony 
• of the Stoics, for they too, like earlier philosophers, 

Cmmogoay. .. of science." Before there was 

heaven or earth, there was primitive substance or Pneuma, fte 
everlasting preenppoeition of particular things. Tins is the totahty 
of all existence; out of it the whole visible universe proceeds, 
hereafter to be agate resolved into it. Not the lore is it the 
creative force, or deity, which develops, and shapes this univenal 
order or cosmos. To the qnestion, Wnat is God ? Stoicism rejoins, 
\^t is God not? In this original state of Pneuma God and the 
world are BbMloti^y identical. Bat even then tension, the eisentul 


attribfate of matter, is at work. Though the force working every¬ 
where is one, there are diversities of its operation, corresponding to 
various degrees of tension. In this primitive Pneuma there must 
reside the utmost tension and heat; for it is a fact of obscri'ation 
that most bodies expand when heat^, whence we infer that there 
is a pressure in heat, an expansive and dispersive Jendency. The 
Pneuma cannot long withstand this intense pressure. Motion 
backwards and forwards once set up goes to cool the glowing mass of 
fiery vapour and to weaken the tension. Hereupon follows the first 
difierentiation of primitive substance—^the separation of force from 
matter, the emanation of the world from God. The germinal world- 
making powers {ffwtpfutrtKol \ 4 yot), which, in virtue of its tension, 
slumbered in Pneuma, now proceed upon their creative task. The 
primitive substance, be it remembered, is not Heraclitus’s fire 
(though Cleanthes also called it flame of fire, any more than 
it is the air or " breath " of Anaximenes or Diogenes of Apollonia. 
Chrysippus determined it, following Zeno, to be fiery breath or 
ether, a spiritualized sublimed intermediate element. The cycle 
of its transformations and successive condensations constitutes the 
life of the universe, the mode of existence proper to finite and 
particular being. For the universe and all its parts arc only 
different embodiments and stages in that metamorphosis of primi¬ 
tive being which Heraclitus had called a progress up and down 
(iJij «>■« itciToi). Out of it is separated, first, elemental fire, tlie 
fire which we know, which bums and destroys; and tliis, again, 
condenses into air or aerial vapour; a further step in tlic downward 
path derives water and earth from the solidification of air. At 
every stage the degree of tension requisite for existence is slackened, 
and the resulting element approaches more and more to " inert " 
matter. But, just as one element does not wholly pass over into 
another (e.g. only a part of air is transmuted into water or earth), 
so the Pneuma itself docs not wholly pass over into the elements. 
The residue that romaiiM in original purity with its ten.sion yet 
undimini'ihcd is the ether in the highest sphere of the visible heavens, 
encircling the world of which it is lord and head. From the elements 
the one substance is transformed into the multitude of individual 
things in the orderly universe, which again is itself a living thing 
or being, and the Pneuma pervading it, and conditioning life and 
growth everywhere, is its soul. But this process of difierentiation is 
not eternal; it continues only until the times of ttiu restorcstion of 
all things. For the world wliich has grown up will in turn decay. 
The tension which has been relaxed will again be tightened; there 
will be a gradual resolution of things into elements, and of elements 
into the primary substance, to be consummated in a general confla¬ 
gration when once more the world will be absorbed in God. Then 
in due order a now cycle of development begins, reproducing the last 
in every minutest detail, and so on for over. 

The doctrine of Pneuma, vital breath or " spirit,” arose in the 
medical schools. The simplest reflection among savages and lialf- 
civilizcd men connects vitality with the air inhaled in 
respiration; the disciples of Hippocrates, without much 
modifying this primitive belief, explained the maintenance of vital 
warmth to be the function of the breath within the organism. In the 
time of Alexander the Great Praxagoras discovered the distinction 
between the arteries and the veins. Now in the corjise the former 
are empty; hence, in the light of these procmicepbons they were 
declared to bo vessels for conveying Pneuma to the different parts 
of the body. A generation afterwards Erasistratua made this the 
basis of a new theory of diseases and their treatment. Vital spirit, 
inhaled from the outside air, rushes through the arteries till it 
reaches the various centres, especially the brain and the heart, and 
there causes thought and organic movement. But long before this 
the peculiar character of air had been recognized as something 
intermediate to the corporeal and the incotyoreal: when Diogenes 
of Apollonia revived the old Ionian hylozoism in opposition to the 
dualism of Anaxagoras, he made this, the typical example of matter 
in the gaseous state, bis one clement* In Stoicism, for the moment, 
the two conceptions are united, soon, however, to div'erg^tho 
medical conception to receive its final development under Galen, 
while the philosophical conception, passing over to Philo and others, 
was shaped and modified at Alexandria under the Influence of 
Judaism, whence it played a great part in the developments of 
Jewish and Christian theology. 

The influence upon Stoicism of Heraclitus lias been differently 
conceived. Siebeck would reduce it within very small dimensions, 
but this is not borne out by the concise history found at ,, 

Herculaneum (fnifezr Aerc., ed • Comparetti, col. 4 sm.). 

They substituted primitive Pneuma for hu pnnutive „ 
fire, but so far as they are hylozoists at all tliey stand upon the 
same ground with him. Moreover, the commentaries of Cleanthes, 
Aristo and Sphaenis on Heraclitean writings (Dlog. lUfir. vu. 174, 
ix. 4 14) point to common study of these writings undty 
Zmw. Cithws agate («.g. Lassalle) represent the Stoics as m»ely 
diluting and distorting HcraclitMuiism., But this is altogether 
wrong, Mid the proofs offered, when rightly sifted, are often seen to 
rest lipoa the distortion of Heraclitean doctrine in the reports of 
later TOters, to assimilate it to the better known but ereentially 
distinct innoVatkmt of the Stoics. In Hemolitus the constant 
U a metaphysical notioni replaced by the tetecebange of material 
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elements which ChrysippuB stated as a simple proposition of physics. 
Heraclitus offers no analogy to the doctrine of four (not Unee) 
elements as different grades of tension; to the conception of fire and 
air as the " form," in Aristotelian terminology, of particulars; nor 
to the function of organizing fire which works by methodic plan 
to produce and preserve the world (iriig Ttvsutiv fiaSfiTw firl 
^nirty xiiriuv). Nor, again, is there any analogy to the peculiar 
Stoic doctrine of universal interminghng (e/iairit tl The 

two active elements interpenetrate the two lower or more relaxed, 
winding through all parts of matter and so pervading the greater 
masses that there is no mechanical mixture, nor yet a chemical 
combination, since both " force " and " matter " retain their relative 
chyacters as before. Even the distinction between " force " and 
" matter "—so alien to the spirit of Heraclitus—is seen to be a 
necessary consequence. Once assume that every character and 
property of a particular thing is dotormined solely by the tension 
in it of a current of Pneuma, and (since that which causes currents 
in the thing cannot be absolutely the same with the thing itself) 
Ihiouma, though present in all filings, must be asserted to vary 
indefinitely in quantity and intensity. So condensed and coarsened 
is the indwelling air-current of inorganic bodies that no trace of 
elasticity or life remains; it cannot even afford them the jxiwor of 
motion; all it can do is to hold them together ((rwcicTiKii I^ra/us), 
and, in technical language, Pneuma is present in stone or metal 
as a retaining principle (f{i> — hold), explaining the attributes 
of continuity and numerical identity (iremx? sal ^•'w/ifsa) which 
even these natural substances possess. In plants again and all 
the vegetable kingdom it is manifest as something far purer and 
possessing greater tension, called a " nature," or principle of growth 
Further, a distinction was drawn between irrational 
animals, or the brute creation, and the rational, i.e. gods and men, 
leaving room lor a divergence, or rather development, of Stoic 
opinion. The older authorities conceded a vital principle, but denied 
a soul, to the brutes : animals, they say, are (ipa but not tfulnixa- 
Later on much evidence goes to show that (by a divergence from 
the orthodox standard perhaps due to Platonic influence) it was a 
Stoic tenet to concede a soul, though not a rational soul, throughout 
the animal kingdom. To this higher manifestation of Pneuma can 
be traced back the " esprits animaux " of Descartes and Leibnitz, 
which continue to play so great a part even in Locke. The universal 
presence of Ihicuma was confirmed by observation. A certain 
warmth, akin to the vital beat of organic being, seems to be found 
in inorganic nature: vapours from the earth, hot springs, sparks from 
the flint, wctc claimed as the last remnant of Pneuma not yebutterly 
slackened and cold. They appealed also to the velocity and dilata¬ 
tion of aeriform bodies, to whirlwinds and inflated balloons. The 
I-ogos is quick, and powerful, and sharper than any two-edged 
sword,piercing cvento the dividing asunder of the joints and marrow. 
Tension its^ Cleanthes defined as a fiery stroke (x\iryi| itupis): 
in his hymn to Zeus lightning is the symbol of divine activity. 
Take the fundamental properties of body—extension and resistance. 
The former results from distance; but distances, or dimensions, 
are straight Imes, ».*. lines of greatest tension (•!• ixpor Ttrafiiini). 
Tension produces dilatation, or increase in distance. Resistance, 
again, is explained by cohesion, which implies binding force. Again, 
the primary substance lias rectilinear motion in two directions, back¬ 
wards and forwards, at once a condensation, which produces cohesion 
and substance, and a dilatation, the cause of extension and qualities. 
How near this comes to the scientific truth of attraction and repul¬ 
sion need hardly be noted. From tlie astronomers the Stoics I 
borrowed tlicir picture of the universe—a plenum in the form of a 
series of layers or concentric rings, first the elements, then the 
planetary and stellar spheres, massed round the earth as centre—a 
picture which dominated the imagination of men item the days of 
Eudoxus down to those of Dante or even Copernicus. As to the 
physical constitution of bodies, they were content to r^roduce the 
Peripatetic doctrine with slight modifications in detail, of ^dly 
any importance when compared with the change of spirit in fhe 
doctrine taught. But they rarely prosecuted researches in physics 
or astronomy, and the newly croatm sciences of biology and compara¬ 
tive anatomy received no adequate recognition from them. 

If, however, in the science of nature the Stoics can lay claim 
to no striking originality, the case is different when we come 
to the science of man. In the rational creatures— 
Ptychtiogy. gods—Pneuma is manifested in a 

high degree of purity and ’ intensity as an emanation from 
the world-soul, itself an emanation from the primary sub¬ 
stance of purest ether—a spark of the celestial &e, or, 
more accurately, fiery breath, which is a mean between fire 
and air, characterized by vital warmth more than by dryness. 
The physical basis of Stoic psychology deserves the closest 
attention. On the one hand, soul is corporeal, else it would have 
no real existence, would hie incapable of extension in three 
dimensions (and ^erefore of equable diffusion all oyer the body), 
iacapehle of holding the body together, as the Stoics contended 
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that it does, herein presentm| a sharp contrast to the Epicurean 
tenet tliat it is the body wmch confines and shelters the light 
vagrant atoms of soul. On the other hand, this corporeal thing 
is veritably and identically reason, mind, and ruling principle 
(Xoyos, TOWS, rjytiutviKavy, in virtue of its divine origin (fleJnthes 
can say to Zeus, “ Wc too are thy offspring,” and a Seneca can 
calmly insist that, if man and God are not on perfect equality, 
the superiority rests rather on our side. What God is for the 
world that the soul is for man. The Cosmos must be conceh-ed 
as a single whole, its variety being referred to varying stages 
of condensation in Pneuma. So, too, the human soul must 
possess absolute simplicity, its varying functions being con¬ 
ditioned by the degrees or species of its tension. It follows 
that of “ parts ” of the soul, as previous thinkers imagined, 
there can be no question; all tliat can consistently be maintained 
is that from the centre of the body—^the heart—seven distinct 
air-currents are discharged to various organs, which are so 
many modes of the one soul’s activity.* The ethical consequences 
of this position will be seen at a later stage. With this psy¬ 
chology is intimately connected the Stoic theory 
of knowledge. From the unity of soul it follows 
that all psycliical processes—sensation, assent, 
impulse—proceed from reason, the ruling part; that is to 
say, there is no strife or division: the one rational soul alone 
has sensations, assents to judgments, is impelled towards 
objects of desire just as much as it thinks or reasons... Not 
that all these powers at once reach full maturity. The soul 
at first is void of content; in the embryo it has not developed 
beyond the nutritive principle of a plant ((Quirts): at birth 
the “ ruling part ” is a blank tablet, dthough ready prepared 
to receive writing. This excludes all possibility of innate ideas 
or any faculty akin to intuitive reason. The source of all our 
knowledge is experience and discursive thought, which manipu¬ 
lates the materials of sense. Our ideas arc copied from stored- 
up sensations. No other theory was possible upon the 
foundation of the Stoic physics. 

Note the jjaiallcl between the macrocosm and the microcosm. 
The soul of the world fills and penetrates it: in like manner the 
human soul pervades and breathes through all the body, informing 
and guiding it, stamping the man with his essential character of 
ration^. There is in boUi alike a ruling part, though this is situate 
in the human heart at the centre—not in the brain, as the analogy 
of the celestial ether would suggest. Finally, the same cause, a 
relaxation of tension, accounts for sleep, decay and death of man and 
for the dissolution of the world; after death the disembodied soul 
can only maintain its separate existence, even for a limited time, 
by mounting to that region of the universe which is akin to its nature. 
It was a moot point whether all souls so survive, as Cleanthes 
thought, or the souls of the wise and good alone, which was the 
opinion of Chrysippus; in any case, sooner or later individual souls 
ate merged in the soul of the universe, from which they proceeded. 
The relation of the soul of the universe to God is quite clear; it 
is an inherent property, a mode of His activity, an effluence or 
emanation from the fiery ether which surrounds the universe, 
penetrating and permcatmg it. A Stoic might consistently main¬ 
tain that World-Soul, Providence, Destiny and Germinal Reason 
arc not mere synonyms, for they express different aspects of God, 
different relations of God to things. Wo find ourselves on the verge 
of a system of abstractions, or attributes turned into entities," 
as barren as any excogitated in medieval times. In a cortam 
sense, Scholasticism began with Chrysippus. To postulate different 
substances as underlying the different forces of nature would have 
been to surrondor the fundamental thought of the system. Wliat 
really is —the Pneuma—neither increases nor diminishes; hut its 
modes of working, its different currents, can be conveniently 
distinguished and enumerated as evidence of so many distinct 
attributes. 

One inevitable consequence of materialism is that subject and 
object can no lon^ be regarded as one in the act of perception, as 
Plato and Aristoue tended to assume, however imper- 
fectiy the assumption was carried out. The presump- 
tion of some merely external connexioB, as between any other 
two corporeal things, is alone admissible, and some form cd the 

I These derivative powers include the five senses, speech and the 
teproduotive facnlfy, and they bear to the soul the relatioii df 
quahties to a substance. The ingenious essay of Mt\R. D. Archer 
Hind on the Platonic psycholoEy {Journ. of Pkil, k. izo) aims at 
eetaMUiiiig a patallef nslficatiCn on the spiritualistic side: fl- 
Jbjp. A. 
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lo^rcsGiitstive bypotbesis easily colled in to account for 

perception. The Stoics explained it as a transmission of the per- 
cctved rjuaKty of the object, bv means of the sense organ, into the 
perciiaont's mind, tha quality transmitted appearing as a disturte 
ance or impression upon the corporeal surface of that "thinking 
thing," the aouL Sight is taken as the typical sense. A conical 
pencil of rays divorges irom the pupil of the eye, so that its base 
covers the object seen. In sensation a presentation is conveyed, 
by an air-emront, from tho sense organ, here the eye, to tlie mind, 
i.e. the soul's " ruliitg part" in the tarcast; tho presentation, besides 
attesting its own existence, gives further information of its object— 
visible colour or size, or whatever be the quality in the thing seen. 
That Zeno and Cleanthes crudely compared tiiis presentation to 
tire impression which a seal bears upon wax, with protulieranccs 
and indintations, while Chry^pus more prudently deteimined it 
vaguely as an occult modiiioation or " mode " of mind, is an inlerost- 
ing but not intrinsically iinporlant detail. But tlie mind is no mere 
■passive recipient of impressions from ■without, in the view of the 
Stoics. 'Their analysis of sensation supposes it to react, by a 
variation in tension, against the current from the sense-organ; 
and this is the mind's assent or dissent, which is inseparable irom 
tlic sense presentation. The contents of experience are not all 
alike true or valid; hallucination is possible; here tlie Stoics join 
issue with Epicurus. It is nocessary, therefore, that assent should 
not be given indiscriminately; we must determine a criterion of 
truth, a special formal tost w'horeby reason may recognize the 
merely plausible and liold fast the true. In an cailier age such 
an inquiry would have seemed superfluous. To Plato and Aristotle 
tho nature and operation of thought and reason constitute a sulTi- 
cieut criterion. Since their day not only had tho opposition between 
sense and reason broken down, but the reasoiurf scepticism oi 
Pyrrho and Arcesilaus had made the impo.ssibility of attaining 
truth tlie primary condition of well-being. Yet the standard which 
ultimately found acezsptance hi the Stoic school was not imt forward, 
in that form, by its founder. Zeno, we have reason to believe, 
adopted tlie Cynic Lo^ lor his guidance to truUi .as well mi to 
morality. As a disciple of tlie Cynics he must have started witli a 
theory of knowledge somewhat like that devcloiied in the third part 
of Hato’s Theaetftns (zot C scq.)-'that simple ideas are given by 
sense, wheioas " opinion," which is a complex of simple ideas, only 
becomes knowledge when joined with Logos. We may further 
suppose that tlie more obvious of I’lato's objections had led to the 
correction of " reason " into " right reason.*' However that may 
be, it is certain from Aristoflc (Nic. Efh. m. 13, Ii4/il>, ry) that virtue 
was defined as a " habit " in accordance with right reason, and 
from L>iog. Lacr. vii. 54 that the carlioi- Stoics made right reason 
the standard of truth. The law wliich regulates onr action is thus 
the ultimate criterion of what wc know—practical knowledge being 
understood to be of paramount importance. But tliis criterion 
was open to the persistent attacks of Eiacureans and Academics, 
who made clear (t) that reason is dependent upon, if not derived 
from, sense, and (2) that the utterances of reason lack consistency. 
Clwysippus, tticrelorc, conceded something to his opponents when 
he substituted for the Izjgos the new standards of sensation (ofirO^im) 
and general conception {rp 6 \iiifiis = anticipation, i.e. the generic 
typo formed in the mind unconsciously and spontaneously). At the 
same time he was more clearly defining and safeguarding liis prede- 
tossors' position. For reason is consistent in the goiici'al conceptions 
wherein all men agree, because in all alike tliey are ol aioiitaneons 
growth. Nor was the term sensation sufficiently definite. The 
same Chrysippus fixed upon a certain characteristic 
" of true presentations, which he denoted by the much 
Truth, disjiuted term " apprehensive " (itoTaa^irruri) ^i^raui'n). 
Provided the sense organ and tlic mind bo healthy, provided an 
external object be really seen or hoard, the presentation, in virtue 
of its clearness and distinctness, has the power to extort the assent 
wl^h it al^ways lies In our power to give or to withheld. 

Formerly this technical phrase was explained to mean " the 
perception Which irresistibly comjiels the aubjcct to assent to it 
as true." But this, though apparently supported by Sextus Empiri¬ 
cus [Adv. Math. yil. 257), ii quite erroneous; for the presentation 
is culled KurcOtiprrdr, US wuQ as saraXsirruct ^i^arta, so tliat beyond 
un doubt it is something which periwicnt subject grams, 
and not that which gras\» or " lays hold of "^thc percipient Nor, 
again, te it wholly sutisttketory to explain saroXifSTiif^ as virtually 
passive, " upprdionsiWe," Hko Hs opposito isatiiXiirros; for we 
find irTiAipiTud) rap twami/idpup used as an alternative phrase 
(iMd. vii. 848). It woald seem Biatthe perception intended to con¬ 
stitute the standard of truth is one which, 1^ producing a mental 
. counterpart of a really existent external thfiig, enables the percipient, 
in the ■very act Of sense, to " lay ho 4 d of" or approhentf an object 
in virtue of the presentatiOB or sense impression ol it cxdted in his 
own mind. The reeility of the external Object is a necessary condi¬ 
tion, to exclude hallucinationfrof the senses; the exact cocrcspondcnce 
between the external objiect and the internal pCrccgit is also uoossswy, 
but naturally hard to secure, for how can Wt Mmpani tho two ? 
The extemm object u known only in Vescsptiosi. . Hewevei, the 
younger Stoics endeavoured Jo jtMct Bta assaults of their peniteent 
critiO Caneades by suggesting ■various inodes of testUg » sio^te 


presentation, to*see wlwther it were consistent with others, especially 
such as occurred in gnmjjs, &c.; indeed, tome went so far as to add 
to tlie definition “ coining irom a real object and exactly correspond¬ 
ing witli it" the clause " provided it encounter no obstacle.’' 

The same criterion was available for knowledge derived mote 
directly from the intellect Like all matsiialii^ the Stoics can 
only Uistinguisli the sensible from the mielligible as _ 
thinking when tlw external object is present (aloeftvirftii) 
and tliinking when it is absent (ipptclr). The product "Mowaage. 
of the latto kind includes memory (though this is, upon a 
strict analy.sis, somethiug intermediate), and conceptions or general 
notions, under which wore confusedly cksstsl ■the products of 
the imaginati\'e faculty. The work cd the mind is seen fir^ in 
“ assiuit "; if to a true presentation tlie result is " simple apprenen- 
skiu " (mrdKtpliis: tltes stands m close relation to the KaraAutmicii 
ipavTiuria, Of which it is tlie necessary complement); if to a false or 
imapijrcliousive presentation, the result is " opinion " (Sfio), always 
deprecated as akin to error and ignorance, unworthy of a wise man. 
Tliesc proctwscB are conceivable only us " inodes " of mind, chaugea 
in tlie soul's substance, and the same is true ot the higher conceptions, 
the prorlucts of generalization. But tlie Stoics were not slow to 
exalt Uie part ol reason, wliich seizes upon tlie generic qualitias, 
Uic essential nature ol tilings. Where sense and reason conflict, 
it is the latter that must decide. One isolated “ apprehension," 
howevtT firm its grasp, does not constitute knowletqje or science 
(irutr'him ); it must IX' of tlie firmest, such as reason cannot slurke, 
and, further, it must be worked into a system of such apprehensions 
wliich can only be by the nnnd's exorcising the " habit" (s{is) of 
attaining truth by continuous tension. Here tlie work of reason 
is asiuinilated to the iorce wliich binds togetiier tlie parts of on 
inorganic Ixidy and results their seiiaratiuu. There is notliing more 
in the order of tlie imiversu tiian extended mobile bodies and forces 
in tension in these bodies. So, too, in the order ol knowledge there 
is iioUiiug but sense and tlie force ot reason maintaining its tension 
and connecting sensations and ideas in tlieir proper sequence. Zeno 
conqiareil sensation to tiio outstiretclied liaud, flat and open; bending 
the lingers was assent; tlie clenched fist was " simple apprehciistou," 
tlie mental grasp ol an object; knowledge was the clenched fist 
tightly held in tire otiier hand. The illus^tiation is valuable for the 
light it throws oil the essential imity of diverse intellectual operations 
as well as lor enforcing once more the Stoic doctrine tliat diflerent 
grades ol knowledge are different grades of tension. Good and 
evil, virtues and vices, remarks Plutarch, are all capable of being 
" perceived "; sense, this common ba-sis of all mental activity, is a 
sort of touch by wilicli tile ethereal Fneuraa which is the soul's 
substance recognizes and measures tension. 

With this exposition wc have already invaded the province of 
logic. To this the Sioics assigned a miscellany ol studies—^rhetoric, 
dialectic, including grammar, in addition to formal i-wc. 
logic—to all of whmh their industry made contributions. *■ 

Some ol their innovations in grammatical terminology have lasted 
uiitU now : wo slill speak of oblique cases, genitive, dative.'acuusa- 
live, ol verbs active (ipfi), passive (Sma), neuter (oilevepe), by the 
names they gave. Their correctione and fancied improvements of 
tlie Ai'istotelian logic arc mostly useless and pedantic. Judgment 
(a(ia>iita) they defined as a complete idea capable ol expression in 
language (Averte avrorepis), and to disiingu^ it from other 
enunciations, as a wish or a command, they added " wliich is either 
true or false," From simple judgments they proceeded to compomid 
judgments, and dechu’ed I he hypothetical syllogism to be the normal 
type of reason, 01 wlucU tho categorical syllogism is an abbreviation. 
Perliaps it is worth while to quote their treatment of the categories 
Aristotle made ten, all co-ordinate, to serve as " heads of predica¬ 
tion " under wliich to collect distinct zc-raps of information rejecting 
a subject, probably a man. For this the Stoioe snbstitntod four 
summa gtnera, all subordinate, so that each in turn is mors {arecwly 
determined by tho next. They ore Something, or Bemg, determined 
as (1) Bubs^ice or subject matter, (2) essenti^ quality, t.s. ssibsUiiice 
qualified, (3) mode or chance attribute, «.s. qu^ed subatance in a 
certain condition (*•»» llx**’), and, lastly, (4) relation or rdative 
mode (in lull traupifuppp irotte t 1 «*» Ixap), The zeal with 
which the school prosecuted lo^cal inquiries had one practical 
result—^they cuuM use to perfection tho unrivalled weapon of an¬ 
alysis. Its chiei cmployffient was to lay things bacc and sever them 
from their surroundings, in order that they might be contemplated 
in their simplicity, with rigid exactness, as objects of thought, 
apart from the illusion and exaggwsition that attends theni when 
presented to sense and imagination. The vary perfection and 
precisioB of this method constantly tempted the later Stoics to 
abuse it for the systematic depreciation of uic objects analysed. 

The ethical theory of the Stoics stands in the closest connexion 
with their phyrics, psychology and cosmology. A critical account 
of it wai be found in the artiele Ethics. It may be 
biie^ summarized here. Socrates had rightly said 
that Virtue is Knowledge, bat he had not defioitely shown in what 
this knowledge consists, nor had his immediate successors, Ae 
Cynics, made any serious a^ltempt to solve the dilRculw. who 
net only drew a# ari ehibamte seheme of duttsS, twt site 
oyMUnedtew thMty m n^oasTBilMt, MUmijr tfltet taitefaadMH 






UM In th« knowledge of nartum and le obtained bjf the exeroiee oC 
Reason. The most elementary part of nature is pure ether, which 
is passos-scd of divine reason. This Reason even non-rational 
rtan unconsciou.sly manifests in his ineclianical or instinctive actions 
which tend to the preservation of lilmaeU. The truly wise man 
will therefore live as much as possible in conformity with nature, 
(i>. nature nuconupled by the errors of society), and, though as 
iui individual and part of the whole not master of his fate, will yet 
liave self-control even in the midst of misfortune and itain. All 
evil passion is due to erroneous judgment and morbid conditions 
o! mind which may be divided into clnoaic ailments (ssir>>a<>r«) 
and infirmities (ip/KnirT^ae™), t.f. into permanent or tomporary 
disoi^ers. In contrast to the Cyrcaaics and the Epicureans, tluj 
Stoics denied that pleasure is actually or ought to bo tlw object of 
human activity. The non-rational man aims at self-preserva¬ 
tion, and the rvist man will imitate him deliberately, and when he 
fails he wUl suffer with equanimity. To him the so-called " goods " 
{e.g. health, wealth, &c.) are “ iiidifloroul" (i5ia()>oi>«); since he must 
live, he will exercise lus reasonbig faculty upon them, and will 
reg.ard some as ‘'preferred" [irpotiyixUa) and others as to bc‘‘reicctod" 
{iwvrfnnyuira), but ho will not regard either class as possessed of 
an intrinsic value. The end ot action is, thereiore, a harmonious 
consistoiit life “ according to nature " and (cf. Heraclitus) an ordered 
unity oi action. Virtue is its own good; the liigliest exercise of 
rcitsoa IS it.s own perfection. It follows (i) that pleasure, being 
quite outside the pale is not the object but merely an HiyhrrifM 
(accompaniment) of virtuous action, and (2) that there is, within 
the circle of virtue, no degree. An action is simply virtuous ot 
not; it cannot be more or less virtuous. The result oi tliis theory of 
cthi' s is of gre,at value as emphasizing the importance of a sys¬ 
tematic view of conduct, but it fails to resolve satisfactorily the great 
Socralie paradox tliat evil is the result of ignorance. For even 
though they attempt to substantiate the idea ol losponsibiUly by 
luaintaiuing tlial ignorance is voluntary, they camiol fmd any aiisnver 
to the question wltather some iiie.) may not be without the caiiacity 
to choose learning (bat see Ernies: History ; Stoics). 

In their view of man’s social relations the Stoics are greatly 
in advance of preceding schools. We saw tliat virtue Ls a law 
which governs the universe: tluit whicli Reason 
Cosmo- Qyj ordain must, he accepted as binding upon 

po an tm. particle of reason which is in each one of us. 

Human law comes into existence when men recognize lliis 
obligation; justice is therefore natural and not something 
merely conventional. The opposite tendencies, to allow to 
the individual responsibility and freedom, and to demand 
of him obedience to law, are both features of the system; but 
in virtue even of the freedom which belongs to him qua rational, 
he must recognize the .society of rational beings ol wliich he is a 
member, and subordinate liLs own ends to the ends and needs 
of this society. Those who own one law are citizens of one 
stotc, tlie city of Zeus, in which men and gods have tlieir dwell¬ 
ing. In tliat city all is orda ned by reason working intelligently, 
and llte members exist for the sake of one another; there is an 
intimate connexion (avfiTrd&tta) betwem them which makes 
all the wise and virtuous friends, even if personally unknown, 
and leads them to contribute to one another’s good. Their 
intercourse should find expression in justice, in friendship, in 
family and political life. But practically the Stoic philosopher 
always had some good excuse for withdrawing from the narrow 
political life of the city in which he found himself. The cir¬ 
cumstances of the time, such as the decay of Greek city-life, 
the foundation of large territorial states under absolute Greek 
rulers which followed upon Alexander’s conquests, and after¬ 
wards the rise of the world-emjrire of Rome, aided to develop 
the leading idea of Zeno’s Republic. There he had antidpated 
a state without family life, without law courts or coins, without 
schools or temples, in which aU'diflerenees of nationality would 
be merged in the common brotherhood of man. This cos¬ 
mopolitan cidzeasliip remained all through a distinctive Stoic 
dogma; when' first announced it must have had a poweefol 
Muence upon the minds of men, diverting them from the 
distractitms of almost parochial politics to a boundlets vista, 
There was, then, nn longer any difierence between Greek and 
barbarioa, between male end femaile, bond and free. Ail- Me 
members ^ one body as partaking in rea8on,iall arenfually men. 
Not that this led to any motMnteot for the abolitioni<^ riaverjt, 
For the Stoics attathedi but, slight importaaise toeKtemal dir 
cunutaaoBs, dacavaBly'. tto vita,«Baa iaicnUy. ifiM^ ahd>iaU tha 


unwise are skves. Yet, -wiMie they accepted slavtvy os a per^ 
manent institution, philosophore as wide apart as Chfysippw 
and Seneca sought to mitigat* its evils in pmctice, and u^ed 
upon masters humanity in the treatittent of their siaves. 

The religious problem had peculiar interest for the hchool 
which discerned God everjiwhere as the ruler and upholder, 
and at tlic same time the law, of the world that 
He had evolved from Himself. The physical ground¬ 
work lends a religious sanction to all moral duties, and 
Geanthes’s noble hymn is evidence how far a system of natural 
religion cotild go in providing satisfaction for the cravings of 
the religious temper;— 

" Most glorious of iimnorlals, O Zeus of many names, almighty 
and overlastlnp, sovcrc’gn of nature, directing all in accordance 
with law, thee ic is iiltinff that all mortals bhouUl address. . . . The* 
all this universe, as- it rolls circling round the earth, obeys whoieso- 
ovor tlioii dost guide, and glailly owns thy sway. Such a minister 
thou holdust in thy invincible liands—the two-edged, fiery, over¬ 
living thunderbolt, under whose strobe all natnre shudders. No 
work upon earth is wrought apart' from thee, lord, nor through the 
divine ethereal sphere, nor upon the sea; save only wliatsoever 
deeds wicked men do in their own foolishness. Nay, thou knowost 
how to nwke even the rough smooth, and to bring order out of 
disorder; and things not friendly are friendly in thy sight. For 
so hast thou fitted al) things together, the good with the ovil, that 
there might be one eternal law over all. . . . Deliver mon hrom 
fell ignorance. DauisU it, father, from tlicir soul, and grant them 
to obtain wisdom, whereon relying thou rulest all things^with 
justice." — 

To the orthodox theology of Greece and Rome tbe system 
stood in a twofold relation, as criticism and rationalism. That 
the popular religion contained gro-ss errors hardly needed to joe 
pointed out. The forms of worship were known to be trivial 
or mischievous, the myths unworthy or immoral. But 2 kno 
declan;d image.s, shrme.s, temples, sacrifices, prayers and 
worship to be of no avaiL A really acceptable prayer, he taught, 
can only have reference to a virtuous and devout mind: God 
is best worshippid in the shrine of the heart by the desire to 
know and obey Him. At the same time the Stoics felt at 
liberty to defend and uphold the truth in polytheism. Not 
only is the primitive substance God, the one supreme being, 
but divinity must be ascribed to His manifestations—to the 
heavenly bodies, which are conceived, like Plato’s created 
gods, as the highest of rational beings,, to the forces of nntum, 
even to deified men; and tJius the world was peopled with 
divine agencies. Moreover, the myths were rationalieed and 
allegorized, which was not in either cose an original procedure. 
The search for a deeper hidden meaning beside the literal one 
had been begun by Democritus, Empedocles, the Sophists 
and the Cynics. It remained for Zeno to carry this to a much 
greater extent and to seek out or invent “ natural principles ” 
(Aoyoi tpua-iKul) and moral ideas in all the legends and m the 
poetry of Homer and Hesiod. In this sense he was the 
pattern if not the “fatlicr” of all such as allegorize and re¬ 
concile. Etymology was pressed into the service, and the 
wildest conjectures as to the meaning of names did duty as a 
basis for mythological explatuttiims, The two favourite Sti^ 
heroes were Hercules and Ulysses, and nearly every ^ne in 
their adventures was made to disdose some moral significance. 
Lastly, the practice of'divination and the ^s«l- 
tation of orades afforded a means of communieatioa 
between God and man—a concession to popular beliefs 
which may be explained when, we reflet that to the faith¬ 
ful divination was- something as esseatinl as confession and 
spiritual direction, to a devout Catholic new, or the study and 
intoipretatioo of Scripture texts to a Btotestont. Chrysippus 
did Ms best to lecom^ the superatitioit with Ms own lafaimaJ 
doctrine of strict caiis»tis«. Omens and portents, he explained, 
wre the Aatund symptoma of certain occurrences. There, must 
be .Countless indicaticew of' the course of. Providence, for the 
most part unofcseried, the meanii^ of onM e kw having 
hcflome kneiwn to men. JCa oj^nente asguod, “ >1 ^ ev^ts 
ore. krwwdained, dBtmatkn.is supMfinous;”', bp eepliad ^ 
bo(thiiifivkuaMit>a»4 ei« bchamoui itfider tba.waitonffi 
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it afiords are included in the chain of causation. Even here, 
however, the bent of the system is apparent. They were at 
pains to insist upon purity of heart and life as an indispensable 
condition for success in prophesying and to enlist piety in the 
service of morality. 

When Chrysippus died ( 01 .143 ■= 208-204 the structure 
of Stoic doctrine was complete. With the Middle Stoa we 
enter upon a period at first of comparative inaction, 
s/m!** afterwards of internal reform. Chrysippus’s im¬ 
mediate successors were Zeno of Tarsus, Diogenes of 
Seleueia (often called the Babylonian) and Antipater of Tarsus, 
men of no originality, though not without ability; the two last- 
named, however, had all their energies taxed to sustain the 
conflict with Cameodes (?.».). Tliis was the most formidable 
assault the school ever encountered; that it survived was due 
more to the foresight and elaborate precautions of Chrysippus 
than to any efforts of that “ pen-doughty ” pamphleteer. 
Antipater (itaXa/io/Joas), who shrank from opposing himself in 
person to the eloquence of Comeades. The subsequent history 
te.stified to the importance of this controversy. The special 
objects of attack were the Stoic theory of knowledge, their 
theology and their ethics. The physical basis of the system 
remained unchanged but neglected; all creative force or even 
original research in the departments of physics and metaphysics 
vanished. Yet problems of interest benring upon psychologj' 
and natural theology continued to be discussed. Thus the 
cy'cles of the world’s existence, and the universal conflagration 
which terminates each of them, excited .some doubt. Diogenes of 
Seleueia is said to have wavered in his belief at last; Bocthus, 
one of his pupils, flatly denied it. He regarded the Deity as 
the guide and upholder of the world, watching over it from 
tlie outside, not as the immanent soul within it, for according 
to him the world was as soulless as a plant. We have here a 
compromise between Zeno’s and Aristotle’s doctrines. But 
in the end the universal conflagration was handed down without 
question as an article of belief. It is clear that the activity 
of these teachers was chiefly directed to ethics; they elaborated 
fresh definitions of the chief good, designed either to make yet 
clearer the sense of the formulas of Chiysippus or else to meet 
the more urgent objections of the New Academy. Carneades 
had emphasized one striking apparent inconsistency: it had 
been laid down that to choose what is natural is man’s highest 
good, and yet the things chosen, the “ first objects according to 
nature,” had no place amongst goods. Antipater may have 
met this by distinguishing " the attainment ” of primary natural 
ends from the activity directed to their attainment (Pint. 
Be Comm. Not. 27, 14, p. 1072 F); but, earlier still, Diogenes 
had put forward his gloss, viz. " 'The end is to calculate rightly 
in the selection and rejection of things according to nature.” 
Archedemus, a contemporary of Diogenes, put this in plainer 
terms still: “ The end is to live in the performance of all fitting 
actions ” (irami Ta KaSrjKovra briTekowrat Now it is 

highly improbable that the earlier Stoics%ould have sanctioned 
such interpretations of their dogmas. 'Ilje mere performance 
of relative or imperfect duties, they would have said, is .some¬ 
thing neither good nor evil; the essential constituent of human 
good is ignored. And similar criticism is actually passed by 
Posidonius: ” This is not the end, but only its necessary con¬ 
comitant; such a mode of expression may be useful for the 
refutation of objections put forward by the Sophists ” (C^ 
neades and the New Academy ?), “ but it contains nothing 
of morality or well-being” (Galen, Be Plac. Hipp. et Plat. 
. 470 K); There is every ground, then, for concluding that we 
ave here one concession extorted by the assaults of Ctoeades. 
For a similar compromise there is express testimony: “ good 
repute ” («v&fia) had been regarded as a thing wholly indiffer¬ 
ent in the school down to and including Diogenes, j^tipater 
was forced to assign to it “ positive value," and to give it a place 
amongst “ things preferred ” (Cic._ Be fin. iii. 57). These 
modifications were retained by Antipater’s successors. Hence 
come tile increased iinportance and fuller treatment which 
from thii time forward f^ to the lot of theexternal duties ” 


(Ka^owra). The rigour and consistency of the older system 
became sensibly modified. 

To this result another important factor contributed. In all 
that the older Stoics taught there breathes tliat enthusiasm 
for righteousness in which has been traced the 
earnestness of the Semitic spirit; but nothing * 
presents more forcibly the pitch of their moral idealism than 
the doctrine of the Wise Man. All mankind fall into two 
classes—the wise or virtuous, the unwise or wicked—the dis¬ 
tinction being absolute. He who possesses virtue possesses it 
whole and entire; he who lacks it lacks it altogether. To be 
butahand’s-breadtb below the surface of the sea ensures drown¬ 
ing os infallibly as to be five hundred fathoms deep. Now the 
wise man is drawn as perfect. All he does is right, all his opinions 
are true; he alone is free, rich, beautiful, skilled to govern, 
aipablc of giving or receiving a benefit. And his happiness, 
since length of time cannot increase it, falls in nothing short of 
that of Zeus. In contrast with all this, we have a picture of 
universal depravity. Now, who could claim to have attained 
to the sage’s wisdom P Doubtless, at the first founding of the 
school Zeno liimself and Zeno’s pupils were inspired with this 
hope; they emulated the Cynics Antisthenes and Diogenes, who 
never shrank out of modesty from the name and its responsi¬ 
bilities. But the development of the system led them gradually 
and reluctantly to renounce this hope as they came to realize 
the arduous conditions involved. Zeno indeed could hardly 
liave been denied the title conferred upon Epicurus. Cleanthes, 
the “second Hercules,” held it possible for man to attain to virtue. 
From anecdotes recorded of the tricks played upon Arislo and 
Sphaerus (Diog. Laer. \'ii. 162, 117) it may be inlcrred that the 
former deemed himself infallible in his opinions, i.e. set up for a 
sage; Persaeus himself, who had exposed the pretensions of 
Aristo, is twitted with having failed to conform with the perfect 
generalship which was one trait of the wise man when he 
allowed the citadel of Corinth to be taken by Aratus (Athen. iv. 
102 D). The trait of infallibility especially proved hard to 
establish when successive heads of the school seriously differed 
in their doctrine. The prospect became daily more distant, 
and at length faded away. Chrysippus declined to call himself 
or any of his contemporaries a sage. One or two such man ifestu- 
tions there may have been—Socrates and Diogenes?—^but the 
wise man was rarer, he thought, than the phoenix. If his 
successors allowed one or two more exceptions, to Diogenes of 
Seleueia at any rate the sage was an unrealized ideal, as we leurn 
from Plutarch {Be comm. not. 33, 1076 B), who does not fail 
to seize upon this extreme view. Posidonius left even Socrates, 
Diogenes and Antisthenes in the state of progress towards virtue. 
Although there was in the end a reaction from this Moaitiea- 
extreme, }’et it is impossible to mistake the bearing thmm la 
of all this upon a practical system of morals. So Praetiee. 
long as dialectic subtleties and exciting polemics afforded 
food for the intellect, the gulf between theory and practice 
might be ignored. But once let this system be presented to 
men in earnest about right living, and eager to profit by what 
they are taught, and an ethical reform is inevitable. Conduct 
for us will be separated from conduct for the sage. We shall be 
told not always to imitate him. There will be a new law, dwell¬ 
ing specially upon the “ external duties ” required of all men, 
wise or unwise; and even the sufficiency of virtue for our happi¬ 
ness may be questioned. The introducer and expositor of such 
a twofold morality was a remarkable man. Bom at Rhodes 
e, 185 B.C., a citizen of the most flourishing of Greek states and 
almost the only one which yet retained vigour and.fr^om, 
Panaetius lived for years in the house of Scipio Africanus 
the younger at Rome, accompanied him on embassies and cam¬ 
paigns, and was perhaps the fast Greek who in a private capacity 
had any insight into the working of the Roman state or the 
character of its citizens. Later m life, as head of the Stoic 
school at Athens, he achieved a reputation second only to that 
of Chrysippus. He is the earliest Stoic author from whom 
we have, even indirectly, any considerable piece of work, 
as books i. and ii. oftiie Deofiaitmtt Ciouo's 
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fashion, of Panactius ".Upon External Duty” (irepl tov 

KaSyKovTOf), 

The introduction of Stoicism at Rome was the most momen¬ 
tous of the many changes that it saw. After the first sh^ 
collision with the jealousy of the national authorities 
^ ready acceptance, and made rapid progress 
*”*' amongst the noblest families. It has been well said 
that the old heroes of the republic were unconscious Stoics, 
fitted by their narrowness, their stem simplicity and devotion 
to duty for the almost Semitic earnestness of the new doctrine. 
In tircece its insensibility to art and the cultivation of life was 
a fatal defect; not so with the shrewd men of the world, desirous 
of qualifying as advocates or jurists. It supplied them with an 
incentive to scientific research in archaeology and granunar; it 
penetrated jurisprudence until the belief in Qie ultimate identity 
of the jus gentium with the law of nature modified the praetor’s 
edicts for centuries. Even to the prosaic religion of old Rome, 
with its narrow original conception and multitude of burden¬ 
some rites, it became in some sort a support. Scaevola, following 
Panaetius, explained that the prudence of statesmen had estab- 
li.shed this public institution in the service of order midway 
between the errors of popular superstition and the barren truths 
of enlightened philosophy. Soon the influence of the pupils 
reacted upon the doctrines taught. Of speculative interest the 
ordinary Roman had as little as may be; for abstract discussion 
and controversy he cared nothing. Indifferent to the scientific 
basis or logical development of doctrines, he selected from 
various writers and from different schools what be found most 
serviceable. All had to be simplified and disengaged from 
technical subtleties. To attract his Roman pupils Panaetius 
would naturally choose simple topics susceptible 
PMBMctiut. rhetorical treatment or of application to indi¬ 
vidual details. lie was the representative, not merely 
of Stoicism, but of Greece and Greek literature, and would 
feel pride in introducing its greatest masterpieces; amongst 
all tliat he studied, he valued most the writings of Plato. He 
admired the classic style, the exquisite purity of language, the 
flights of imagination, but he admired above all the philosophy. 
He marks a reaction of the genuine Hellenic spirit against the 
narrow austerity of the first Stoics. Zeno and Chrysippus 
had introduced a repellent technical terminology; their writings 
lacked every grace of style. With Panactius the Stoa became 
eloquent: he did his best to improve upon the uncouth words 
in vogue, even at some slight cost of accuracy, e.g. to discard 
srpoyy/ievov for eij)(py<sT0Vf or else designate it * so-called good, 
or even simply “ good,” if the context allowed. 

The part Panaetius took in philological and historical studies is 
eharactmstic of the man. We know much of the results of these 
studies; of his philosophy technically we know very little. He 
wrote only upon ethics, where historical knowledge would be of 
use. Crates of Mallus, one of his teachers, aimed at fulfilling Hie 
high functions of a " critic " according to his own definition—that 
the critic must acquaint himself with all rational knowledge. Panae¬ 
tius was competent to pass judgment upon tlie critical "divination" 
of an Aristarchus (who was perhaps himself also a Stoic), and took 
an interest in the restoration of Old Attic forms to the text of 
Plato, lust then there had been a movement towards a wider and 
more liberal education, by which even contemporary Epicureans 
were affected. Diogenes the Babylonian had written a treatise 
on language and one entitled The l^c^ws, Along with graxnmar, 
which had been a prominent branch of study under Chrysippus, 
philosophy, history, geography, clmmology and kindred subjects 
came to lie recognized as fields of activity no less than philology 
-roper. It has been recently established that Polybius the historian 
was a Stoic, and it is clear thabhe was greatly influenced by the form 
of the system which he learned to know, in the society of Seipio and 
his friends, from Panaetius.^ Nor is it improbable that works of 
the latter served Cicero as the originals of his Ds repuUica 
legibus? T^us the gulf between Stoicism and the later Cjmics, 
who were persistently hostile to culture, could not fail to be widened. 


1 Hirzel, Untersuch. ii. 841 seq. Polybius's rejection of divina¬ 
tion is decisive. See, e.g. Ids c^bmation npon natnial causes of 
Seipio the Elder's capture of New.Carthage, "by the aid of N^uae," 
X. IX (et. X. a). £\ Voigt iplds .that m vi, 5, l, riw, trfpou t»k 

is an alldsion to Panaetius. 

• This at l«Mt, is maintained by Schmekel- 


A wave of eclecticism passed owr all the Greek Schools in the tst 
century B.c. Platonism and scepticism liad left undoubted traces 
upon the doctrine of such a reformer as I’anaetius. He 
had doubts about a general conflagration; possibly (he " 
thought) Aristotle was right in afifirming the eternity of tho present 
order of the world. He doubted the entire system of divination. 
On these points his discMes Posidonius and Hccato seem to have 
reverted to orthodoxy. But in ethics his innovations were more 
suggestive and fertile. He separated wisdom as a theoretic virtue 
from the other three which ho called practical. Hccato slightly 
modified this: showing that precepts ( 9 ««j>fij<oT«) are needed for 
■justice and temperance also, he made them scientific virtues, resarv- 
mg for his second class the unscientific virtue (bMfitres iparh) of 
courage, together with health, strength and such-like " ex^lcn- 
cies." Further, Panaetius had maintained that pleasure is not 
altogether a thing indifferent: there is a natural as well as an 
unnatural pleasure. But, If so, it would follow that, since pleasure 
is an emotion, apathy or eradication of all emotions cannot be un¬ 
conditionally required. The gloss he put upon the definition of tlis 
end was “ a life in accordance with the promptings given us by 
nature "; the terms are all used by older Stoics, but the individum 
nature (4ius) seems to be emphaHred. From Posidonius, the last 
representative of a comprelieusive study of nature pamUaalam 
and a subtle erudition, it is not surprising that we get ™ 
the following definition: the end is to live in contemplation of the 
reality and order of the universe, promoting it to the best of our 

E ower, and never led astray by the irrational part of the soul. Tho 
eterodox phrase with which this definition ends points to innova¬ 
tions in psychology which were undoubtedly real and important, 
suggested by the difficulty of maintaining the essential unity of the 
soul. Panactius had referred two faculties (those of speech and of 
reproduction) to animal impulse and to the vegetative " ii^ure " 
[fittis) respectively. Yet the older Stoics held that this fins was 
cogged to a true soul (^vxfi) birth. Posidonius, unable to 
explain the emotions as " judgments " or the effects of judgments, 
postulated, like Plato, an hrational principle (including a concupis¬ 
cent and a spirited element) to account for them, although he 
subordinated all these as faculties to the one substance of the soul 
lodged in the heart. This was a serious departure from the principles 
ol the system, facilitating a return of later Stoicism to the dualism of 
God and the world, reason and the irrational part in man, which 
Chnr.sippus had striven to surmount.'' 

■yet in the general approximation and fusion of opposing views 
which had set in, the Stoics fared far better than rival schools. 
Their system became best known and most widely used by indi¬ 
vidual eclectics. All the assaults of tho sceptical Academy had 
faded, and within fifty years of the death of Carnoades his degener¬ 
ate Bucceasors, unable to hold their ground on the question of the 
criterion, had capitulated to the enemy. Antiochus of Ascalon, the 
professed restorer of the Old Academy, taught a medley of Stoic 
and Peripatetic dogmas, which ho boldly asserted Zeno had first 
borrowed from his school. The wide diffusion of Stoic phraseology 
and Stoic modes of thought may be seen on all hands—in too 
language of tho New Testament writers, in the compendious " his¬ 
tories of philosophy " industriously circulated by a host of writers 
about this time (cf. H. Diels, Doxographi graecij. 

The writings of the later Stoics have come down to us, if not 
entire, in great part, so that Seneca, Ctomutus, Persius, Lucan, 
Epictetus, Marcus Aurelius are known at first hand. 

They do not profess to give a scientific exposition " 

of doctrine, and therefore be dismissed some¬ 
what briefly (see Epictetus and Marcus Aurelius). We 
learn much more about the Stoic system from the scan^ frt^ 
mrats of the first founders,^ or even from the epitomes of Dio¬ 
genes Laertius and Stobaeus, than from these ■writers. They 
testify to the restriction of philosophy to the practical side, and 
to the increasing tendency, ever since Panaetius, towards a 
relaxation of the rigorous ethical doctrine and its approximation 
to the form of religious conviction. This finds most marked 
expression in the doctrines of submission to Proindence and 
universal philanthropy. Only in this way could they hold their 
ground, however insecurely, in face of the religious reaction of 
the ist century. In passing to Rome, Stoicism quitted the 
school for actual life. The M of the r^ublic was a gain, for it 


* Works of I’osidonius and Hecato have served as the basis of 
extant Latin treatises. Ciceio, D« iivinMione, perhaps De natura 
deorum, i. U., comes in part from Posidonius; Ciceio, D» finibus, 
iU., and Soneca, De beneficiii; i.-iv., from Hecato, who is also to 
source of Stobaeus, Bd. eth. U. txo. Cf. H. H. Fowler, Panaetii et 
HeaUoms Jragmenta (Bonn, X885). 

* Cf- C. wachsmuto, cbmmentationes It, at Zenone Cmensi et 
Cleanthe Atsie (Gottingen, X874). Baguet’s Chiytippus (Lonvaixx. 
i8ae) is unfwtunatety very Incomplete. 
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rdeased so mudi intellectual activity from civic duties. The life 
and death of Cato fired the imagination of a degenerate age in 
which he stood out both as a Roman and a Stoic. To a lon^ line 
of illustrious si'ccessors, men like Thrasea Pactus and Helvidius 
Priscus, Cato bequeathed his resolute opposition to the domi¬ 
nant power of the times; unsympathetic, impracticable, but 
fearless in demeanour, they were a standing reproach to the 
corruption and tyranny of their age. But when at first, under 
Augustus, live empire restored order, philosophy becjime bolder 
and addressed every class in society, public lectures and spiritual 
direction being the two forms in which it mainly showed rctivity. 
Books of direction were written by Sextius in Greek (as after¬ 
wards by Seneca in Latin), almost the only Roman who hud the 
ambition to found a sect, though in ethics he mainly followed 
Stoicism. His contempKirary Papirius Fabianus was the popular 
lecturer of that day, producing a powerful effect by his denun¬ 
ciations of the manners of the time. Under Tiberius, Sotion and 
Attalus were attended by crowds of hearers. In Seneca’s 
Ume there was a professor, with few hearers it is true, even in a 
provincial town like Naples. At the same time the antiquarian 
study of Stoic writings went on apace, especially those of the 
earliest teachers—Zeno and Aristo and Cleanthes. 

Seneca is the most prominent leader in the direction which 
Roman Stoicism now took. His penetrating intellect had 
mastered the subtleties of the .system ol Chrysippu.s, 
Statca. seldom appear in his works, at least without 

apology, Incidentally we meet there with the doctrines of 
Fneuma and of tension, of the corporeal nature of the virtues 
and the affections, and much more to the same effect. But his 
attention is claimed for physics chiefly os a means of elevating 
the mind, and as making known the wisdom of Providence and 
the moral government of the world. To reconcile the ways of 
God to man had been the ambition of Clirysippus, as wc know 
from Plutarch’s rritici.sms. He argued plausibly that natural 
evil was a thing indifferent—^that even moral evil was required 
in the divine economy as a foil to set off ^od. The really difficult 
problem why the prosperity of the wicked and the calamity 
of the just were permitted imdcr the divine government he met 
in various ways: sometimes he alleged the forgetfu!ne,sa of 
higher powers; sometimes he fell back upon the nece?sity of 
these contrasts and grotesque passages in the comedy of human 
life. Seneca gives the true Stoic answer in his treatise On 
Premidenee : the wise man cannot really meet with misfortune; 
all outward calamity Ls a divme in.strument of training, designed 
to exercise his powers and tench the world the indifference of 
external conditions. In the soul Seneca recognizes an effluence 
of the divine spirit, a god in the human frame; in virtue of this 
he maintains the essential dignity and intemal freedom of man 
in every human being. Yet, in striking contrast to this orthodox 
tenet is his vivid conception of the weakness and misery of men, 
the hopelessness of tl» struggle with evil, whether in society 
or in the individual. Thus he describes the body (which, after 
Epicurus, he calls the flesh) as a mere husk or fetter or prison 
of the soul; with its departure begins the soul’s true life. 
Sometimes, too, he writes as if he accepted an irrational as well 
as a rational part of the soul. In ethics, if thore is no novelty 
of doctrine, there is a surprising change in the mode of its qiplica- 
tion. Ihe ideal sage has receded; philosophy comes as a 
physician, not to tl:^ whole but to the sick. We learn that 
th^e are various classes of patients in “ progress ” (xpoK«n(), 
ijt. on th«r way to virtue,.making painful efforts towards it. 
The first stage is the eradication of vicious habits: evil ten- 
denctes aare to be corrected, and a guard kept on the corrupt 
propensities of the reason, Suppose this achieved, we have 
yet to struggle with single attacks of the passions : irascibility 
may be cured, but we may succumb to a fit of rage. To achieve 
thk second stagd the impulses nuist be trained in such a way that 
the fitneis ol things indifferent may be the guide of conduct. 
Even then it remains to pve the will that property of rigid 
infallibility without which we are always liabfe to err, and this 
must, be effected by the training of the }udgment. Otter 
peculiarities of the later Stoie e^ics are dut to the condition 


of the times. 'In a time of moral corruption and opprMsive 
rule, as the early empire repeatedly became to the privileged 
classes of Roman society, a general feeling of insecurity led 
the student of philosophy to seek in it a refuge against the 
vicissitudes of fortune which he daily bdield. The less any one 
man could do to interfere in tlie government, or even to safe¬ 
guard his own life and propiarty, the more heavily tlie common 
fate pressed upon all, levelling the ordinary distinctions of class 
and character. Driven inwards upon themselves, they employed 
their energy in severe self-examination, or they cultivated 
resignation to the v ill of the universe, and towards their fellow 
men fcrbearance and forgiveness and humility, the virtues of 
the philanthropic disposition. With Seneca this resignation 
took the form of a constant meditation upon death. Timid by 
nature, aware of his impending doom, and at times justly 
dissatisfied with himself, he tries all means of reconciling him¬ 
self to the idea of suicide. The act hud always been accounted 
allowable in the school, if circumstances should call for it: 
indeed, tlie first three teachers had found such circumstances 
in the infirmity of old age. But their attitude towards the 
“ way out ” (ifaycoy^) of incurable discomforts is quite unlike the 
anxious sentimentahsm with which Seneca dwells upon death. 

From Seneca we turn, not without satisfaction, to men of 
•stemcr mould, such as Musonius Rufus, who certainly deserves 
a place beside his more illustrious disciple,_ Epic- 
tetus. As a teacher, he commanded universal "* "' 

respect, and wlierevcr we catch a glimpse of his activity 
he appears to advantage. His philosophy, however, is yet 
more concentrated upon practice than Seneca’s, and in ethics 
he is almost at the position of Aristo. Epictetus testifies 
to the powerful hold he acquired upon his pupils, each of whom 
fell that Musoniu.s spoke to his heart. The practical conclusion 
of his philosophy is that he must cheerfully accept the incvitablci 

In the life and teaching of Epictetus this thought boro 
abradant fruit. The beautiful character which rose superior to 
weakness, poverty and slave’s estate is also presented 
to us in the Discourses of his disciple Arrian as a model 
of religious resignation, of forbearance and love towards our 
brethren, that is, towards all men, since God is our common 
father. With him even the “ physical basis ” of ethics takes the 
form of a religious dogma—the providence of Gcd and the 
perfection of the world. We learn that he regards the Sotpuy 
or “ guardian angel ” as the divine part in each man; sometimes 
it is more nearly conscience, at otter times reason. His ethics, 
too, have a reiigtous character. He begins with human weakness 
and man’s need of God: whoso would bMome good must first 
be convinced that he is evil. Submission is enforced by an 
argument which almost amounts to a retractation of the difference 
between things natural and things contrary to nature, as under¬ 
stood by Zeno. Would you be cut off from the universe ? he 
adcs. Go to, grow healtoy and rich. But if not, if you are a 
part of it, thra become resigned to your lot. Towards this goal 
of approximation to Cynicism the later Stoics had all along been 
tending. Withdrawal from the active duty of the world must 
lead to passive endurance, and, ere lon^, complete indiffer¬ 
ence. Musonius had recommended roamage and condemned 
unsparingly the exposure of infants. Epirtetus, however, 
wotdd have the sage hold aloof from domestic cares, another 
Cynic trait. So, too, m his great maxim “ bear and forbear” 
the last is a command to refrain from the external advantages 
which nature offers. 

Epictetus is marked out amongst Stoics by his renunciation 
of the world. He is foBowed ly a Stoic emperor, M.. Aurelius 
Antoninus, who, though in the world, was not of it. jUmUua. 
The Meditations give no systematic exposition of 
belief, but there are many indications of the religious spirit 
we have already observed, together with an almost Platonic 
psychology. F^lowing Epictetus, he speaks of man as a 
corpse bearing about a soul; «t another time he has a tiireefold 
division—(i) body, (zl soul, the seat of Impulse (iry<v|aaWoi>), 
and (3) voile or intemgence, the proper ego.^ In all he writes 
there is a vein of sadness: the flux of ail things^ the vanity of 
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life, are uceghts wl^h perpetuBlly recur, aiongiritlt ccsigniU^bq 
to the trill ^ God and ftobearanoe towards otliers, and the 
reli^us longhig to be rid of the burden and to depart to God. 
These peculiarities in M. Antoninus may perhaps be explained 
in hamiony wi^ the older Stoic teachir^j hut, when t^en in 
eoimexion with the rise of Neoplatonism and the revival of 
superstition, they are certainly significant. None of the ancient 
systems fell so rapidly as the Stoa. It had just touched the 
h^est point of practiced morality, and in a generation after 
M. Antoninus there is hardly a professor to be named. Its most 
valuable lessons to tire world were preserved in Christianity; 
but the grand simplicity of its monism slumbered for fifteen 
eentaaries before it was revived by Spinoza. 

LiTEnATUJiE. —The Ixat modorn authority is Zeller, Phil, d. Griech, 
iii. pt. i. (srd eU., 1880)—tug. trans. Stoics, by Itckhel (1870), and 
Eclectics, by S. F. AUeyne (18%). Furtiicr nucy he citi^ F. Kavais- 
son, Essal sur ie sloictsme (Paris, 1856); M. Heinze, Die Lehre vom 
Logos (Oldenburg, 1872); H. Siebock, Untersuchungen eur Phil. d. 
Griechen (H<ille, 1873), and Gesch, d. I'sychotogii, i. 2 (Gotlia, 1884); 
B. " iJiu Entwiekiuttg Uer stoisch. Pliil.,'' in UnUrsuchungen 

XU Ciceros Schrijten, ii. r-560 (I-eipzig, i88z); Ogcrcau, Essai sur le 
sysiime des Stoiclens (Paxii‘, 1885); L. Stein, Vie Psychologic der 
^a, i. p. ii. (Berlin, 18B6-1886); A. C. Pearson, The Fragments of 
Zeno and Cleonthes (London, iSyi); A. Schmekcl, Die Phiiosophie 
der mtUleren Stoa (Berlin, 1892); A. Bonluil'tur, Fpicirt and die Stoa 
(Stuttgart, 1890); Die Ethih des Sto/Aflrs Feictei (Stuttgart. 1894); 
A. Dyrofi, Die F.thik der alien Stoa (Berlin, 1897). Indispens¬ 
able to the student arc- H. Diels, Doxographi graeci (Berlin, 
1 * 79 ): J- von Armm, Stoicorum veterum fragmenta, i-iii. (Leipzig, 
I90J-1905) (It- rt-) 

8 TOKE HBWINOTON, a north-eastern metropolitan bwough 
of I-cmdon, England, bounded E. by Hatkuey and by 
Islington, and extending N. to the boundary of the county 
of London. Pop. (igoi), 5 '. 247 - It is maitdy occupied by 
small villas. On its western boundary, adjoining Green Lanes, 
Iks Clissold Park (54 acres) and outside the north-western 
boundary is I'insbury Park (115 atares). In Church Street is 
the ancient piurish ciiurclt of St Maay, largely restored, but 
still bearing tlie stamp of antiquity ; opposite to it stands a 
new church in Decorated style by Sir Gilbert Scott. In the 
north of tlte borough are the main waterworks and reservoirs 
of tiio New River Company, though tlie waterway continues 
to a Iiead in Finsbury. Stoke Newington is parUy in the 
north divEion of the parliamentary borough of Hackney, but 
tljc district of South Hornsey, included in the municipal 
borough, Ls in the Hornsey division of Middlesex. The borougli 
council consists of a mayor, 5 aldermen and 30 councilloni. 
Area, 863'5 acres. . 

8 TOK£-ON-TBEHT( a market town and municipal and 
parliamentary borough of Staffordshire, England, on the upper 
Trent, in the heart of the Potterks district. Pop. (190J), 
30458. Th« was the population of the separate borough of 
Stoke-upon-Trent (area, 1882 acres) whkh existed until 1910. 
In 1908 arrangements were made whereby Stoke-upon-Trent, 
Burskm, Fenton, Hanlt^, Longtun and Tunstall sboidd be 
amalgamated a* one borough, under the name of Stokc-on- 
Trent, from the 31st of Mar<ji 1910. The new corporation 
eonsifits of a mayor, 26 aldermen and 78 councillors. Stoke is on 
the North St^ordshire railway, tab m- north-west from London 
by the London & NortbrWestern railway; and on the Grand 
Trunk (Trent wid Mersey) Canal. The principal public budd¬ 
ings in the old town of ^oke are the town hall, with assembly 
rooms, law library and art ^Ikiy, the market hall, the MmtOT 
memorial building, containing a school of art and_ science; the 
free library and museum, and the North Staffordshire infirmary, 
founded in *8ij at Etruria, and removed to its present site m 
im. nw Ikad offices of the North Staffordshire Railway 
Company are here. Four large firms manufacturing every 
variety of art china and earthenware alone employ over 5000 
Coal-mininf and iron and machine manufactures are 
•bo oanwd on- A statue contmemorates Josiah Wedgwood, 
boni at Burskm in t73P; but other famew m the 
Bwttaiy trade are wore intimately connected with Stoke, inus 
Toaito Spode the saqond was bom here in 1754, am} had agr^t 
iwse at PenkhuH, W the wwtent outskirts of Stoke. He 
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entered into partaenhm widi the Copelands, who oontmued his 
fairsinEss. Herbert Muitoii (1793-1856) was the founder of 
another of the large works. The parliamentary borou^ 
returns one member. 

In the Domesday Survey of 1086 half the churched Stoke and 
loads in Stoca are said to hove belonged to P..obert of Stafford. 
Part of Stoke (Stoche or Stoca) at this time belonged to the 
Crown, sirme the royal estate of Fcncuha (r»w Peiikliull) was 
includ^ within its bounds. Frequent references to the parEfa 
diurch of Stoke are found during the latli isod isth centuries. 
Contemporary writers from 1787 onwards describe Stoke as a 
market town, but the official evidcr.ee states that the market 
rights were not acquired until 1845. Since then the market 
days have been ^turday and Monday. Stoke-upon-Trent 
became the railway centre and head of the parliamentary 
borough of Stoke-upon-Trent, comprising the whole of tlic 
Staffordshire Potterks, which was created by ffw Reform Bill 
of 1832. In 1874 it was incorporated as a muJiH^ality. From 
1833 to 1883 Stoke returned two merabers to parliament. From 
the early 17 th century, if not earlier, porcelain end earthenware 
manufactories existed at Stoke-upon-Trent, but they remained 
unnoticed until in 1686 Dr Plot wrote his survey of Stafford¬ 
shire. In the middle of the iStii centuiy there was a great 
industrial development in the Pottery district. 

Sne John Ward. The Borough of Stoke-upon-Trent (Izjndon, 1843). 

STOKE POGSS, a village in the south of Buckinghamshire, 
England, 3 m, N. of Slough, famous for its connexion with the 
poet Thomas Gray. The church of St Giles has portiems of 
Norman, Early English, and later dates, and contains a fine 
Decorated canopied tomb and brasses of members of the family 
of Moleyns. A passage or cloister leading towards the Mcient 
manor-house contains some good original stained-glass windows. 
Gray E buried beside hE mother in the churchyard, and there 
is a monument to bis memory in the adjacent Stoke Park. The 
churchyard is generally considered to be the original of the poet’s 
Efcgy in a Country Churchyard] and the manor house finds 
mention in his Long Story. West End Cottage, where be often 
stayed, remains in altered form as Stoke Court. Burnham 
Beeches (g.o-)i now preserved to public use, and a favourite 
resort of the poet, are 3 m. distant to the north-west. 

STOKES, SIR GEORGE GABRIEL, Bakt. (1819-1903), 
British mathematician and physicist, was the youngest son of 
the Rev. Gabriel Stokes, rector of Skreen. Co. Sligo, where he 
was born on the 13th of August 1819. Alter attending schools 
in Dublin and Bristol, be matriculated in 1837 at Pembroke 
College, Cambridge, where, four years later, on graduating as 
senior wrangler and first Smith’s prizeman, he was elected to a 
fellowship. ThE he had to vacate by the statutes of that society 
when he married in 1857, but twelve years later, under new 
statutes, be was re-elected, and retained hE place on the founda¬ 
tion until 1902, when, on the day before he entered on hE 
eighty-fourth year, be was elected to the mastership. But he 
did not long enjoy this position, for be died at Cambridge on the 
1st of February in the following year. In 1^9 he was appointed 
to the Lucasian t»ofesaorship of mathematics in the university, 
and on the ist of June 1899 the jubike of his appointment wac 
celebrated at C^bridge m a brilliant ceremonial, which was 
attended by nmnerous dekgates from European and American 
universities. On that oci^sion a eommemorative gold medal 
was presented to him by the chancellor of the university, and 
marble busts of him by Hamo ’Thomycroft were formally offered 
to Pendjroke College and to the university by Lord Kemn, 
SE ( 3 eorge Stokes, who was created a baronet in 1889, further 
served his university by representing it m parliament 
to i8q*. During a portion of this period (1885-1890) he vms 
president of the Royi Society, of which he had been one of the 
secretaries since 1854, and thus, being at the same time. Lucasian 
professor, he united in himself three offices which tad only once 
tafore been held by one foan, Sir Isaac Newton, vrbo, however, 
did rot ho'd all three simultaneously. 

Stokes was the oldest of the trio of natural philosophers, 
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Qerk Maxwell and Lord Kelvin being the other two, who especi¬ 
ally contributed to the fame of the Cambridge school of mathe¬ 
matical physics in the middle of the 19th century. His original 
work began about 1840, and from that date onwards the great 
extent of his output was only less remarkable than the bril¬ 
liance of its quality. The Royal Society’s catalogue of scientific 
papers gives the titles of over a hundred memoirs by him 
published down to 1883. Some of these are only brief notes, 
others are short controversial or corrective statements, but many 
are really long and elaborate treatises. In matter bis work is 
distinguished by a certain definiteness and finality, and even of 
problems, which when he attacked them were scarcely thought 
amenable to mathematical analysis, he has in many cases given 
solutions which once and for all settle the main principles. 
This result must be ascribed to his extraordinary combination 
of mathematical power with experimental skill, for with him, 
from the time when about 1840 he fitted up some simple 
physical apparatus in his rooms in Pembroke College, mathe¬ 
matics and experiment ever went hand in hand, aiding and 
checking each other. In scope his work covered a wide range 
of physical inquiry, but, as Alfred Cornu remarked in his Rede 
lecture of 1899, the greater part of it was concerned with waves 
and the transformations imposed on them during their passage 
through various media. His first published papers, which 
appeared in 1842 and 1843, were on the steady motion of incom¬ 
pressible fluids and some cases of fluid motion; these were 
followed in 1845 by one on the friction of fluids in motion and 
the equilibrium and motion of elastic solids, and in 1850 by 
another on the effects of the internal friction of fluids on the 
motion of pendulums. To the theory of sound he made several 
contributions, including a discussion of the effect of wind on the 
intensity of sound and an explanation of how the intensity is 
influenced by the nature of the gas in which the sound is pro¬ 
duced, TTiese inquiries together put the science of hydro¬ 
dynamics on a new footing, and provided a key not only to the 
explanation of many natural phenomena, such as the suspension 
of clouds in air, and the subsidence of ripples and waves in 
water, but also to the solution of practical problems, such as the 
flow of water in rivers and channels, and the skin resistance of 
ships. But perhaps his best-known researches are those which 
deal with the undulatory theory of light. His optical work 
began at an early period in his scientific career. His first papers 
on the aberration of light appeared in 1845 and 1846, and were 
followed in 1848 by one on the theory of certain bands seen in 
the spectrum. In 1849 he published a long paper on the dynami¬ 
cal theory of diffraction, in which he showed that the plane of 
polarization must be perpendicular to the direction of vibration. 
Two years later he discussed the colours of thick plates; and in 
1852, in his famous paper on the change of refrangibility of light, 
he described the phenomenon of fluorescence, as exhibited by 
fluorspar and uranium glass, materials which he viewed as 
having the power to convert invisible ultra-violet rays into rays 
of lower periods which are visible. A mechanical model, illus¬ 
trating the dynamical principle of Stokes’s explanation was shown 
in 1883, during a lecture at the Royal Institution, by Lord Kelvin, 
who said he h^ heard an account of it from Stokes many years 
before,and had repeatedly but vainly begged him to publish it. In 
the same year, 1852, there appeared the paper on the composition 
and resolution of streams of polarized light from different sources, 
and in 1853 an investigation of the metallic reflection exhibited 
by certain non-metallic substances. About i860 he was engaged 
in an inquiry on the intensity of light reflected from, or tram- 
raitted through, a pile of plates; and in 1862 he prepared for the 
British Association a valuable report on double refraction, which 
marks a period in the history of the subject in England. A 
paper on the long spectrum of the electric light bears the same 
date, and was followed by an inquiry into the abso^tion spec¬ 
trum d blood. The discrimination of organic bodies by their 
optical properties was treated in 1864; and later, in conjunction 
with the Rev. W^S^HKi Harcourt, h» investigated the relation 
between the, chenpeal conititution and the optical properties 
of variods gkuMes, with reference to the conditions of tians- 
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pareiicy and the improvement of achromatic telescopes. A still 
later paper connected with the construction of optical instru¬ 
ments discussed the theoretical limits to the aperture of micro¬ 
scopical objectives. In other departments of physics may be 
mentioned his paper on the conduction of heat iq crystals (1851) 
and his inquiries m connexion with the radiometer; his explora¬ 
tion of the light border frequently noticed in photographs just 
outside the outline of a dark body seen against the sky (1883); 
and, still later, his theory of the Rontgen rays, which he suggested 
might be transvene waves travelling as innumerable solitary 
waves, not in regular trains. Two long papers published in 1849 
—one on attractions and Clairaut’s theorem, and the other on 
the variation of gravity at the surface of the earth—also demand 
notice, as do his mathematical memoirs on the critical values 
of the sums of periodic series (1847) and on the numerical calcula¬ 
tion of a class of definite integrals and infinite series (1850) and 
bis discussion of a differential equation relating to the breaking 
of railway bridges (1849). 

But large as is the tale of Stokes’s published work, it by no 
means represents the whole of his services in the advancement 
of science. Many of his discoveries were not published, or at 
least were only touched upon in the course of his oral lectures. 
An excellent instance is afforded by his work in the theory of 
spectrum analysis. In liis presidential address to the British 
Association in 1871, Lord Kelvin (Sir William Thomson, as he 
was then) stated his belief that the application of the prismatic 
analysis cf light to solar and stellar chemistry had never been 
suggested directly or indirectly by any other savant when 
Stokes taught it to him in Cambridge some time prior to the 
summer of 1852, and he set forth the conclusions, theoretical 
and practical, which he learnt from Stokes at that time, and 
which he afterwards gave regularly in his public lectures at 
Glasgow. These statements, containing as they do the physical 
liosis on which spectrum analysis rests, and the mode in which 
it is applicable to the identification of substances existing in the 
sun and stars, make it appear that Stokes anticipated Kirchhoff 
by at least seven or eight years. Stokes, however, in a letter 
published some years after the delivery of this address, stated 
that he had failed to take one essential step in the argument 
(not perceiving that emission of light of definite refrangibility 
not merely permitted, but necessitated, absorption of light of 
the same refrangibility), and modestly disclaimed “ any part 
of Kirchhoff's admirable discovery,” adding that he felt some 
of his friends had been over-zealous in his cause. It must be 
said, however, that English men of science have not accepted 
this disclaimer in all its fullness, and still attribute to Stokes the 
credit of having first enunciated the fundamental principles of 
spectrum analysis. In another way, too, Stokes did much for 
the progress of mathematical physics. Soon after he was elected 
to the Lucasian chair he announced that he regarded it as part 
of his professional duties to help any member of the university 
in difficulties he might encounter in his mathematical studies, 
and the assistance rendered was so real that pupils were glad 
to consult him, even after they had become colleagues, on 
mathematical and physical problems in which they found 
themselves at a loss. Then during the thirty years he acted 
as secretary of the Royal Society he exercised an enormous if 
inconspicuous influence on the advancement of mathematical and 
physical science, not only directly by his own investigations, but 
indirectly by suggesting problems for inquiry and inciting men to 
attack them, and by his readiness to give encouragement and help. 

Several of the honours enjoyed by Sir George Stokes have 
already been enumerated. In addition, it may be mentioned 
that from the Royal Society, of which he became a fellow in 1851, 
he received the Rumford medal in 1852 in recogmtion of his 
inquiries into the refrangibility of light, and later, in 1893, the 
Copley medal. In 1869 he presided over the Exeter meeting 
of the British Association. From i88j to 1883 he was Burnett 
lecturer at Aberdeen, his lectures on Light, which were published 
in 1884-1887, dealing with its nature, its use as a means of 
investigation, and its beneficial effects. In 1891, as Gifford 
lecturer, he published a volume on Natural Theology. Hif 
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BC^emicBl dutinctiona included honorary de^es from many 
universities, together with membership of the Prussian Order 
Pour le Mirite. 

Sir Geo^e Stdces'i mathematioal and physical papers were 
published in a collected form in five volumes; the first three (ciuu- 
bridge, 1880, 1883, and 1901) under his own ^itorahip, and the two 
last {Cambridge, 1904 and 1905) under that ol Sir Joseph L^rmor, 
who also selected and arranged the Memoir and Scientiftc Corre¬ 
spondence of Stokes published at Cambridge in S907. 

STOKES, WHITLEY (1830-1909), British lawyer and Celtic 
scholar, was a son of William Stokes (1804-1878), and a grand- 
soa of Whitley Stokes (1763-1845), each of whom was regius 
professor of physic in iJie university of Dublin. In his day, 
William Stokes, who was the author of several books on medical 
subjects, was one of the foremost physicians in Europe. Edu¬ 
cated at Trinity College, Dublin, young Stokes became an English 
barrister in 1855, and in i86i he went to India, where he filled 
several official positions. In 1877 he was appointed legal mem¬ 
ber of the viceroy’s council, and he drafted the codes of civil 
and criminal procedure and did much other valuable work of 
the same nature. In 1879 he was president of the commission 
on Indian law. He returned to England in 1882. In 1887 
he was made a C.S.I., and two years later a C.I.E.; he obtained 
honorary degrees from many universities, and was a fellow of 
the British Academy. He died in London on the 13th of April 
1909. Whitley Stokes is perhaps most famous as a Celtic 
scholar, and in this field he worked both in India and in England. 
He studied Irish, Breton and Cornish texts, and among his 
numerous works may be mentioned editions of Three Irish 
Glossaries (1862); Three Middle-Irish Homilies (1877); and 
Old Jrnh Glosses at Wurzburg and Carlsruhe (1887). Ho was 
one of the editors of the Irische Texte published at Leipzig(i88o- 
1900); and he edited and translated Lives of Saints from the 
Book of Lismore (1890). With Professor A. Bezzenberger he 
wrote Vrkeltischer Sprachschatz (1894). His principal legal 
work was The Anglo-Indian Codes (1887). 

STOKESLEY, JOHN (r. i47S-J539)j English prelate, was bom 
at Colly Weston in Northamptonshire, and became a fellow of 
Magdalen College, serving also as a lecturer. In 1498 he was 
made principal of Magdalen Hall, and in 1505 vice-president of 
Magdalen College. Soon after 1509 he was appointed a member 
of the royal council and chaplain to Henry VIII. In 1520 he 
was at the Field of the Cloth of Gold; in 1529 and 1530 he went 
to France and Italy as ambassador to Francis I. and to gain 
opinions from foreign universities in favour of the king’s divorce 
from Catherine of Aragon. In 1530 he became bishop of London. 
In 1533 he christened the princess Elizabeth, and his later years 
were troubled by disputes with Archbishop Ckanmer. Stokesley 
opposed all changes m the doctrines of the Church and was very 
active in persecuting heretics. He was a man of learning, writ¬ 
ing in favour of Henry’s divorce, and with Cuthbert tunstall, 
bishop of Durham, a treatise against Cardinal Pole, He died 
on the 8th of September 1539. 

STOX^BEHG, FRXEDHICH LEOPOLD, Graf zu ( 175 ^ 1819 ), 
German poet, the younger son of Count Christian Stolberg, was 
born at Bramstedt in Holstein on the 7th of November 1750. 
He studied in Gottingen and was a prominent member of the 
famous Hain or Dichlerbund. After leaving the university he 
made a journey to Switzerland with his brother Christian, in 
company with Goethe. In 1777 he was appointed envoy of the 
prince bishop of Lubeck at the court of Copenhagen, but often 
stayed at Eutin, where he was the intimate associate of his 
college friend and member of the LHchterbund, Johann Heinrich 
Voss. In 178a he married Agnes von Witaleben, whom he 
celebrated in his poenrs. After her early death in 1788, he 
became Danish envoy at the court of Berfin, and contracted a 
second marriage with the countess Sophie von Redern in 1789. 
In 1791 he was appointed president of tire Lubeck episcopal court 
at Eutin; he resigned this office in t8oo, and retiring to Mflnster 
in Westphalia, there, joined, with his whole family, tht eldest 
daughter only excepted, the Roman Catholic Chur^. For this 
step be was severely attacked by his former friend VDSB(?VMtiMnf 
Frill StoHerg ein Unfreieri 1819). After living for • vffiili' 
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(from tSis) in the neighboiurhood or Bielefeld, he removed to his 
estate of SondermUhlen i»ear OBrabriick, where he (Bed on the 
5th of December 1819. He wrote many odes, ballads, satir^ 
and dramas—among the last the tragedy Timdeon (1784), 
translations of the Iliad (i778),of Plato (1796-1797), Aeschylus 
(1802), and Ossian (t8o6); he published in 1815 a Leben 
Alfreds des Grossen, and a volurrunous Geschiehte der Religion 
Jesu Christi (17 vols., 1806-1818). 

Stolberg’s brother,CHRisTrAN, Graf zu Stolberg (1748-1821), 
was also a poet. Bom at Hamburg on the isth of October 1748, 
he became a magistrate at Tremsbiittel in'Holstein in 1777, and 
died on the 18th of January 1821. Of the two brothers Friedrich 
was undoubtedly the more talented, but Christian, though not a 
poet of high originality, excelled in the utterance of gentle 
sentiment. They published together a volume of poems, 
Gedichte (edited by H. C. Boie, 1779); Schauspiele mit ChBren 
(1787), their object in the latter work being to revive a love for 
the Greek drama; and a collection of patriotic poems Vater- 
Idndische Gedichte (1815). Christian von Stolberg was the sole 
author of Gedichte aus dem Griechischett (1782), a translation of 
I the works of Sophocles (1787), and of a poem in seven ballads, Die 
weisse Frau (1814), which last attained considerable popularity. 

The Collected Works of Christian and Friedrich Leopold zu Stol- 
berp; were published in twenty volumes in 1820-1S25; 2nd ed. 1827. 
Friedrich's correspondence with F. H. Jacobi will be found in 
Jacobi’s Briefwechsel (1825-1827); that with Voss has been ;^ted 
by O. HellinRhaus (1891). Selections from the poetry of the two 
brothers will be found in A. Sauer’s Der Gdttinger Dichlerbund, iii. 
(Kiirschncr’s Deutsche Nationalliteratur, voL 50. 1896). See also 
T. Menge, Der Graf F. L. Stolberg und seine Zeitgenossen (2 vols., 
1862); J. H. Hennes, Aus F.JL- oon Stolberes Jugendjakren (1876); 
the same, Stolberg in den swei letsien Jakrsehnlen seines Lebens 
(1875); J- Janssen, F. L. Graf su Stolberg (2 vols., 1877), 2nd ed. 
1882; W. Keiper, F, L, Stolbergs Jugendpoesie (1893). 

STOLBERG, a town of Germany, in the Prussian Rhine 
Province, situated on the Vichtbach, 7 m. E. of Aix-la-Chapelle, 
on the main line of railway to Cologne. Pop. (1905), 14,963. 
It contains two Protestant and two Roman Catholic churches, 
a castle occupying the site of one said to have been used by 
Charlemagne as a hunting seat. It is the centre of a very 
active and varied industry, exporting its produce to all parts of 
the .world. The leading branch is metal-working, which is here 
carried on in important zinc, brass, and iron foundries, smelting- 
works of various kinds, puddling and rolling works, and manu¬ 
factories of needles, pins and other metal goods. The ore is 
mostly found in the mines around the town, but some is imported 
from a considerable distance. In or near the town there are 
also large chemical works, glass-works, a mirror-factory and 
various minor establishments. Extensive coal-mines in the 
neighbourhood provide the enormous supply of fuel demanded 
by the various industries. The industrial prosperity of the town 
was founded in the middle of the fjth century by French 
religious refugees, who introduced the art of brass-founding. 

STOLE (Lat. stola and orurium, Fr. Hole, Ital. siola, Sp. esida, 
Ger. Stola), a liturgical vestment of the Catholic Church, peculiar 
to the higher orders, i.e. deacons, 
priests and bishops. It is a strip of 
stuff, usually silk, some aj yards long 
by 4 mches Wood; in the middle and 
at the ends, which are commonly 
broadened out, it is ornamented with 
a cross. Its colour varies with the 
liturgical colour of the day, or of the 
function at which it is worn. 

There is very little evidence as to 
the form and character of the stole 
before the Carolingjan Rge; but from 
the 9th centdry onwards representac 
tions of tilfe stole show that if varied 
in no essential particular from that of 
the ptesent day. In the 1 itii) nth and 
i3tii centuries it waS remarkably long 
arid niutow. From the ptit to the 13th ’ 
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tietttnry it wat lAMtiy pmviM wiifa fc separate piece by 
way oi finish to the ’caitia/ and this in the rath and tjth 
cMturies was Bs A rale trapese^haptd. In the kte middle 
the stole was usually of ueilorm breadth; but from the thth 
century onwards the ends again began to be widened, until in 
the i8th century we have the hddeous form with large shovel¬ 
shaped ends. fVinges, tassels, little bells and the like wore used 
as decorations of the ends of stoics at least as early as the 9th 
century I but crosses in the middle and at the ends were rarely 
added during the middle ages, The usual material ol utedieval 
st^es was sik, and the better ones were embroidered with silk, 
fold thread, pearls, &c. 

The stole is worn imiBEdiately over the alb; by deacons, 
scarf-wise over the loft slieulder, across the breast and back to 
the right side; by {wiests and bishops, dependent from the neck, 
the two ends falling over the breast. In the case of bishops, 
however, the stole always hangs straight down; while pwiests 
wear it crossed over the breast when vested in the alb. Essen¬ 
tially, the actual metliod of wearing the stole conforms to the 
original practice. During the middle ages there were, however, 
deviations of custom : <.g. priests, even according to the Roman 
use, did not wear the stole crossed over tlie alb, though this had 
been prescribed for Spain so early as 675 by the 4th canon of the 
council of Braga. In southern Italy, probably under Greek 
influence, and in Milan (where the custom still survives) the 
diaconal stole was put on over the dalmatic. Similarly in Spain 
and Gaul, anterior to the Carolingian age, the stole was worn by 
deacons over the dba or outer tunic. 

According to the Roman use the stole is now only worn at 
mass, in administering the sacraments and sacramerUalia, when 
touching the Itost, 8rc., but not e.?. at solemn offices or m proces¬ 
sions. In the tniddle ages, however, it w'as the cu.stom to wear 
it at nearly all liturgical functiotis. In the 9th and lotli century 
it was even mode obligatory, by tlie decrees of the sjoiods of 
Mainz (813) and Tribur (895), on priests tlu-oughout the Frank 
Empire to wear it at all times, especially when travelling. Else- 
whKe it was the custom to wear it always, at least lor a year after 
ordination. 

The custom of giving the stole to priests and deacons at their 
ordination is of great antiquity. So far as Spain is concerned 
there is evidence for it in the decrees of the 4U1 council of Toledo 
(633), and for Rome that of the 8th century Orio of Mabillon. 
The present firactice—according to which the bishop lays the 
stole over the left shoulder of the deacon, and crosses it over the 
breast of the priest—is already found in the pontificals of the 
10th century. 

There is no evidence to show when the stole was first used in 
the Western Church# In Gaul and Spain we already find it in 
the 6th century; our first evidence lor its use in Rome is oi the 
8th century, which is however, of course, no proof tliat it was 
not in use earlier. The mosaic in the apse of S. Vitale at Ravenna, 
which has been taken to prove the existence of the stoic in the 
first half of the 6th century, has no value as evidence, as the 
lower part of the figure of Bishop Ecclesius (see Vestmenxs, 
fig. 2) was renewed in the J2th century. It is noteworthy that 
at Rome, until the 10th century, the stole was worn by the 
lower orders of the clergy also. 

In the Eastern Church the stole (Gr. aipdptai/, the diaconal 
stole, tmrpax;^\iov, the priestly stole; Slav, erar and epitraohil; 
Arm. urar; Syr. urora;ilest. urara-, Copt, oraritin and patrashU) 
makes its appearance very early. The stole oi the deacons is 
mentioned so early as the 4th and 5th centuries, the first instance 
being in the asnd canon of the council of Laodicea, where it is 
mentioned specifically as the insignia of a deacon. Of a priestly 
stole we hear for the fet time in Ae Tkeeria »»yrt»c<»(8th century). 
In the Maronitc, Syrian, and Nestorian Cliches subdeacons 
also wear the stole, and among the Maronites the lectMs as well. 
There is very little awidence as to the character of the stole in 
tile ancient Church of the East. The stole of priests and bishops, 
decorated with crosses, was worn originally in all rites as in the 
West, i.t. hanging in two loose bon^ over the breast; at. the 
present day, according to Ibe Gnek rite, the two h*nilf are 


ficntly sewn together, whiia itiltin Anmaiian, ^an amlCl^itie 
rites they have even been ajiudgaaiated riito a single broad stc^ 
with an opening at the top for the head. Its ancient Ion* hm 
been retained only by the Niatorians, who wear it crossed over 
the breast. The diaconal .stole was and eontinues to be wwxi 
usually hanging over the left shoulder, the ends’falfing straight 
down before and behind. Only the Copts and Armemans wear 
it scarf-wise. Originally the diaconal stole would seem to have 
been a narrow strip of folded linen, and it appears in tiie pictures 
of the 9th century as a narrow band ornamented with crosses. 
Later, it was often the habit to embroider on Greek diacos«l 
■stoles the words ATIOS ATIOS ATIOJ. 

Tlio fiue-stioji of the origin of the stole admits of no eonclnsive 
answer. It is certainly not derived from Uic antique stola, called 
tunica, a.s w.as formerly always hold, nor yet from the prayer blanket 
(lallith} 9 f the Jews. More careful investigation, moreover, throw’s 
ve^ considtrablu doubt cm the possibility of the derivation df the 
priest’s stole from the ancient neck-cloth (arariutn) and of the 
diaconal stole from a napkin used in the lituiRy. A more reason¬ 
able theory seems to be that wliich suggests tlmt. in the East (he 
stole was originally introduced as th.-it which it was when it first 
appears in the 22nd canon of l.aodicca, vis. a special liturgical 
mark of distinction for deacons, which in course of time was extended 
to ail the higher orders. In all probability it was introduced 
straight from the East into Spain and Gaul. Rome also probably 
imported it from the same quarter, hut weakened its significance 
by making it a cloth saactilied by being laid on tlte Coniessio of 
St Peter, the bostowwl of which at ordination was intended to e.vpress 
the fad that elevation to clerical office in tlic Roman Cluirch was a 
grace bestowed de benudiclione .S. Petri and tliat the ordinands were 
undertalcing w-ith their consecration the duty of serving St Peter, 
i.e. tlio Roman Church. 

Wherever the Reformation was introduced the stole was done 
away with, even when cliasublc, alb and cope were retained; the 
rciison being that it was the ensign of tlic major orders, which in 
the Catholic sense were rejected by the Reformers.* (j. Ifra.) 

STOIEN GOODS. In English law, varioms points ol impor¬ 
tance arise in connexion with chaUels which have been the 
Subject of larceny and have not been returned to the possession 
of their owner. The owner of the goods stolen has an action 
against the thief for the goods or their value. How far he ic 
entitled to pursue his civil right to the exclusion of criminal 
prosecution docs not seem very clear upon the authorities. In 
Midland Insurance. Co. v. Smith (1881, L.R. 6 Q.B.D., 568), Mr 
Justice Watkin Williams said : “ It has been said that the true 
principle of the common law is that there is neither a merger of 
the civil right, nor is it a strict condition precedent to such right 
that there shall have been a prosecution of the felon, but that 
there is a duty imposed upon the injured person not to resort 
to the prosecution of his private suit to the neglect and exclusion 
of the vindication of the .public law; in my opinion this view is 
the correct one.” Dealing with stolen goods by persons other 
tlian the thief may affect the ri^ts of such persons either 
criminally or civilly. Two varieties of crime arise from such 
dealings, (i) Receiving stolm goods knowing tlicm to have 
been stolen, a misdemeanour at common law, is by the Larceny 
Act a felony punishable by penal servitude for fourteen years 
where the theft amounh to felony, a misdemeanour punish¬ 
able by penal servitude for seven' years where the theft is a 

* Tho stole was ndt one of the vestmemts presetibed by the 
rubrics of the first Prayer-book of Edward VI. (see Vestments). 
It was rmlaced In the Church of England from the Reformation 
onwards (he scarf, a broad band of black silk, tormerly part of 
the outdoor tbess of tho dignified clergy .and without litau^icai 
sigaifioonce. This vestment has some risombli^e to the stole, 
in that it is worn round the neok and hanging straight down in front 
over each shoulder. This resemblance led, during the 19th century, 
to a confusion of the two vestments. The scarf was narrowed into 
the black stole, somefimas otsstoantsd 'with ctosiss embroidered 
in the centre;behiad.and<at the ends, and this wae gradually r^iiaced 
by coloured stoles, varying according to the churl's seasons. The 
stole, cither black or coloured, is now almost universally worn by 
the Anglican Clergy, even ifhere (he Other " eucharistic vestments " 
have not been adopted. It msiy be noted ’tbsit, (Whates'er nuty be 
the 'Case with the .ether lefaniMd chttrehes, it is unsafe to araue 
from the disuse of the stok in the Cfiuich of England that uiia 
was intended to symbolize the rejection of the major orders " in 
the Catholic 8ense,'' i«ileBB*thiB sense be taken to intplya neeesrary 
eoDoesicn wttb the dect>iias<df tnuBubstanttatlcaanaSiw saorifios 
el the asaso. {W>A.iliV 
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«udtmnB6nr>uiAiMimit)9 goods by lalwpi€tene«». Recent 
{Mscssion of stolen propeity may, according'to eiiicunisttuaces, 
support the presumption that the prisoner is a thief or that'he is 
a leceiTer. The Prevention of Crime Act, 1871, made important 
changn in thejbw of evidence in charges of receiving. It allows, 
under proper safeguards, evidence to be given in the course of the 
trial of the finding of other stolen property in the possession of 
the accused, and 5 a previous conviction for any onencednvdv- 
ing fraud and dishonesty, (a) Compounding theft, or Vufibole 
{reiemptio furti), that is, taking back stolen goods or receiving 
compoisatiDn on condition of not prosecuting, is a misdemeanour 
at common law. It need not necessarily t* committed by the 
owner of the goods. Under the Larceny Act it is a felony p«mish- 
aWe by seven years’ penal servitude to take money or reward 
corruptly for helping to recover stolen goods without using all 
due diligence to bring the offender to trii. By the same act, to 
advertise or print or publish any advertisement offering a reword 
for the return of stolen goods, and using any words purporting 
that no questions will be asked, &c., renders the offender liable 
to a penalty of £50. This penalty must, by the Larceny (Adver¬ 
tisements) Act 1870, be sued for within six months, and toe 
assent of the attorney-general is necessary. Various acts provide 
for the liabilities of pawnbrokers, publicans, marine-store dealers, 
and others into whose possession stolen goods come. Search for 
stolen goods can only be undertaken by a police officer under the 
protection ol a search warrant. The law as to stolen goods, as 
far as it affects the civil rights and liabilities of the owner and 
third portire, is shortly as follows. As a general rule a purchaser 
takes goods subject to any infirmities of title. The property in 
money,bank-notes,and negotiable instruments passes by delivery, 
and a person taking any of these bona fide and for value is entitled 
to retain it as against a former owner from whom it may have 
been stolen. In the case of other goods, a bona fide purchaser of 
stolen goods in market overt (see Sale op Goons) obtains a good 
title (except as against toe Crown), provided that the thief has 
not been convicted. After conviction of the thief the property 
revests in the owner, and toe court before which the thief was 
convicted may order restitution, except in the coses specially 
mentioned in the Larceny Act, i.e. the bona fide discharge or 
transfer of a security for value without notice and the fraudulent 
dealing by a trustee, banker, &c., with goods and documents of 
title to goods entrusted to him. After conviction of toe thief 
toe gooto miBt be recovered from the person in whose hands they 
are at toe time of the conviction, for any sales and resales, if 
the first sale was in market overt, arc good until conviction of the 
thief. The protection given by market overt is unknown in 
Scotland. If the goods were obtained by false pretences and 
not by larceny, the quration then is whether the property in the 
goods has passed or not, and the answer to this question depends 
upon toe nature of the false pretences employed. If toe vendee 
obtains possession of goods with the intention by the vendor 
to transfer both the property and the possession, the property 
vests in the vendee until the vendor hM done some act to dis¬ 
affirm the transaction. But if there was never any such inten¬ 
tion—if, for instance, the vendor delivers the goods to A.B. under 
the belief that he is C.D.—the property does not vest in the 
transferee, and toe owner may recover toe goods even from a 
bona fide purchaser. 

In toe United States toe law as to stolen goods is regulated 
by statute in toe various states, but the broad princi^es are 
practically in accordance with English law. The doctrine of 
market overt is not, however, acknowledged by any ttate. 
The purchaser from a thief gets no title as against the owner. 
One who buys goods from a tetor who procured thent by larceny 
it not protected by the Factors Act in New Y«k (.Safeas*, v. 
G^au, 119 N.Y. 38a). To the same effect {Gantry v. S^glikm 
(1904), 148 Fed. R. 679) is a purchaM of cattle from a thief. 

U.£. Sttpiflfflc Court held, in an action of defftaie toeeeeiier 
five negro slaves, that the English rule as to sale in market overt 
did not egfly in <ih« United States ( VeHtrtn v. SnM, w Retert 
175). Ihrauitylvania tfacreistto market overt and a piBchaacr 
ed ‘penoASt property aenot gat a good titde from One vitoaeit 


ritle by paytag ku.it v. Eunmy Itd-C*, Fa< 

Super Cfc. MS). 80 in ll«ii» '(Cw»i(r Vt Gooden, S9' Me. irr). 
In Massachusetts a safe of htrtfdt open marl^ By one whtt 

had feloniously acquired.po^eslion .of it did' not transfer too 
property (£)a»te V. Boldiww, 8 Maw. 5i8)k, So held also ih New 
York whi^ horses stolen from tfam arm sold in Canada, 
though a purchaser there is entitled tO be reimbursed before 
delivering to toe owner (Edgerty v. Bush, 8'i.N.Y, 199). 

See also Falss PaetSHCBS! l.alicx»v. 

STOLTCZKA. mmirAND (i8^-r^4), Auatrhm palaeonto¬ 
logist, was born at Hochwald, in Mopvia, m May 1838. He was 
educated at Prague .and at toe university of Vienna, where he 
graduated Ph.D. Ho was encouraged to work at geology and 
palaeontology by Professor E. Suess and Dr M. Hoeraes; and 
as early as 1859 he communicated to the Vienna Academy a 
description of some freshwatex mollusca from the Cretaceous 
rocks of the north-eastern A^is. In tSfii he joined the Austrian 
Geological Survey, and in the following year he was appointed 
palaeontologist to the Geological Survey of India. In Calcutta 
toe description of the Cretaceous fosiiils of Southern India was 
placed in his hands, and the publication of this great work, which 
formed part of toe Palaeontologia indiea, was commenced with 
the assistance of H. F. Blanford in 1863 and completed in 1873. 
During toe last ten years of his life he published geological 
memoirs on the western Himalayas and Tibet, and numerous 
papers on all branches of Indian roology, from mamrnals to 
insects and corals. In 1873 he was selected as naturalist and 
geologist to accompany a mission despatched by the Indian 
government to Yarkand and Kashgar under Mr (^terwards Sr 
Douglas) Forsyth. His health, which had been severely affected 
by Iris previous field work in India, proved unequal to the strain, 
and he died on the i9to of June 1874, at Shayok, in Ladak, 
while “ returning loaded with the spoils and notes of nearly a 
year’s research in one of the least-known parts of Central Asia.” 


Memoir (with bibliography) by V. Ball, appended to Scimii^ 
ResttUe 0/ the Htcond Yarkand Mission, 1880; Obituary by W. T. 
Blanford, Nature, July 9, 1874. 


STOLP, or Stolpe, a town of Germany, in the Prussian 
province of Pomerania, on the Stolpe, 10 m, from the Baltic Sea 
and 64 m. W, of Danzig on the railway to Stargard, and with 
branches to Stolpmimdc and Neustettin. Pop. (1905), 3 i>i 54 ' 
The large church of St Mary, with a lofty tower, dating from the 
14th century, the Renaissance castle of the i6th century, now 
used as a prison, and one of the ancient town-gates restored in 
1872 are memorials of the time when Stofe was a prosperous 
member of the Hanseatic League. It has also the church of St 
John, built in the 13th century, a new town hall, and a statue of 
Bismarck. The manufacture of machinery, amber articles, 
tobacco and dgars, and bricks, _ with some iron-founding, 
linen-weaving, and salmon-fishing in the Stolpe, are the chief 
industrial occupations of the inhabitants, who also carry on trade 
in grain, cattle, spirits, timber, fish and geese, Stolpmunde, a 
fishing-village and summer resort, at the mouth of the river, is 
the port of ^olp. 

Stolp, mentioned in the irth century, received town rights in 
1273. From toe r4to to the i6th century it was a member 
of the Hanseatic League. Until 1637, when it passed to Branden¬ 
burg, the town was generally in the possession of the dukes of 
Pomerania. 

STOMACH (Or. tnotsfsxps, from «rTo/ua, a mouth), toe bag-Uke 
digmtive organ which in man is situated in the iupper left part 
of the abdomen. See, for anatomical details, AtiHgw rAKY 
Canai. For the diseases of the stomach in general see Digestive 
Okoams,' and for special forms Gasikths; Gastric Ulcer; 
DvsrafsiA, &c.; also Abdomen Surgery). 


Cancer of the Stamoeh is a common diseaiw. It occurs for the 
most part in persons at or after middle life, and in botii sexes equally. 
Its favourite situation is to* ouHSt pyloric cancer), wtter* a 1^, 
fitacoiU growth forms a .contraoting nbm of the lOiRhDaB vaeiaty. 
B«t when cancer attackvtois isiiot of the stomach, .the Wmoui is 
oftoescol' ..v. —. 

of S em' 


ips variety. It often b^ins in toe tissues 
totting downwards to the stomach. 


raMKdb gostrai iicst^is not umke<{«cSly fko'Mutikig potet of eaooei'. 
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The symptoms of cancer of the stomach are apt to be indefinite 
(for many weeks or monttu^ There may be long-standing com¬ 
plaints of " indigestion,” which is sometimes made better, sometimes 
worse, by taking food. Then comes a feeling of discomfort which can 
be often localized, the Individual pointing with his finger to a spot 
somewhere behind the end of the breastbone, Difficulty and pmn 
in swallowing may be complained of when the cancer is beginning 
to block themlet, but if it js situated at tlic pylorus the discomfort 
comes on an hour or two alter a meal—at the time that the partially 
digested food is trsdng to make its way into ttio small intestine. 
Much of the food remains in the stomach and, nndergoing fermenta¬ 
tion, causes the evolution of gas which distends the stomach and 

f ives rise to unavoidable belching. X.ater on vomiting occurs. 

he vomiting may take place every two or three days, enormous 
quantities of undigested food mixed witli frothy, yeast-like mucous 
being thrown up. And whilst the stomach is slowly filling up again 
after one of tlicse uncontrollable emptyings, sudden and violent 
movements of the individual may cause tlio fluid to give rise to 
audible " spla.shings." But even at this stage the disease may bo 
unrecognizable, though the symptoms are extremely suggestive. 
But later the vomited matter i.s blackened by blood which lias 
escaped into the stomach from tlio ulcerated grow til. The patient 
then rapidly loses flesh and streiigtli, and a h^d lump may be felt 
in the upper part of the abdomen. 

■A characteristic feature of cancer is the carrying of the opitlielial 
cells (which are the essential element of the growth) to the nearest 
lymnhatic glands, and in cancer of the stcmiach the secondary 
implicalion of tlic glands may cause the formation of largo massif 
between the stomach and the liver, which may press upon the 
large veins and give rise to dropsy. Secondary dcpo.sits are apt 
to lorm also in tlie liver and they may cause the appearance of a 
bulging below the ribs on the right side. 

Another characteristic of cancer is that it spreads far and wide, 
drawing other tissues to itself by contracting fibrous bands. These 
are sometimes erroneously sjxiken of as the " roots " of cancer, 
and in the case of cancer of the stomach they may fix it to the 

f iancroas, tlio liver, the bowels or the spine. The invasion of the 
ympliatic glands and the spreading of tlie growth into neighbouring 
organs, render the succe.ssfiil operative treatment of gastric cancer 
liazardous and disapixiiiiting. By the time tliat a tumour has 
made itself recognizable the probability is that it is too late for the 
attempt to bo made for its removal. But in many cases the patient 
prefers that the abdomen should be opened for exiiloration for a 
possible operation than tliat ho should hopelessly give himself over 
to the disease. And sometimes the surgeon is enabled by opiTUtioil 
to give great relief, though the removal of the growtli itself is 
impracticable. 

When tlio mwth Is at the cardiac end of tlie stomach, blocldng 
the gullet and causing slow starvation, the abdomen may advisedly 
be opened, and, the siomach having been fixed to the surface-wound, 
a permanent opening may be arranged for tlio introduction of an 
adequate amount ot food. This operation is called gastrostomy 
and may bo the means of giving many weeks of comfort to the 
unhappy patient—provided that its performance is not too long 
postjmnen. In the ea-se of pyloric obstruction a permanent ojiening 
may bo established between the stomach and a noighbouring piece 
of intestine, so that tlic food may find its way along the aliraenlary 
canal greaiiy to tlio relief of tlio symptoms of gastric dilatation. 
This is called " short-circuiting." 

In some early cases of pyloric cancer resection of the disease may 
be perlormcd, tlie upiier end of the intestine being afterwards 
joined to the middle of the stomach by a kind of short-circuiting 
operation. In certain rare cases the whole of the stomach has been 
removed, the bowel being brought up and spliced to the end of the 
gullet. 

In the case of gastric dilatation from pyloric obstruction great 
relict may be afforded by washing out the viscus by means of a 
long rubber tube, a funnel, apd a jug of hot water, as originally 
suffiested by Adolf Ku.ssmaul. 

Py loroplasty. —Simple fibrous narrowing ot the gateway of the 
stomach or of the intestine is dealt with by dividing it longitudinally 
^d teen sutur^ the edges of the wound transversely. This 
ingenious operation widens the track at the expense of an unimpor¬ 
tant fraction of its lengtli. Jn cases of great dilatation of the stomach 
with no obstruction to the outlet the slack of the walls may bo 
gathered up by pleating and 60 permanently secured by suturing. 
Loreto's opention for dilatation of tlie outlet of the stomach is now 
rarely performed. (E. O.*) 

STOKE, CHABLES POMEHOY (18*4-1887), American soldier, 
was bom in Greenfield, Massachusetts, on the 30th of September 
1 834. He graduated at West Point in 1845, and in the Mexican 
War earned two brevets for distinguished conduct. In 1856 
he resigned from the army; and in 1857-1861 he led a scientific 
expedition in the state ctf Sonora, Mexico. He re-entered the 
service in 1861, and became a brigadietr-general, United States 
Volunteers, but th^^ defeat of a detachment at Ball’s Bluflf 
(Oct, ai, 1861) was attributed to him, and he was imprisoned 


for six months, *being then released without any charge bring 
brought against him. After serving for short periods in the 
latter stages of the war, he resigned his commission (Sept, 
1864). He was engineer and superintendent of a mining company 
in Virginia from 1865 to 1870, when he entered the mihtary 
service of the khedive of Egypt, whose chief of staff and general 
aide-de-camp he became, with the rank of lieutenant-general 
and the title of “ Ferik Pasha." He returned to the United 
States in 1883, and resumed his engineering work. He died in 
New York City on the 34th of January 1887. 

STONE, EDWARD JAMES (1831-1897), British astronomer, 
was born in London on the sSth of February 1831. Educated 
at the City of London School, he obtained a studentship at 
King’s College, London, and in 1856 a scholarship at Queens’ 
College, Cambridge, graduated as fifth wrangler in 1859, and was 
immediately elected fellow of his college. The following year 
he succeeded the Rev. R. Main as chief assistant at the Royal 
Observatory, Greenwich, and at once undertook the fundamental 
task of improving astronomical constants. The most important 
of these, the sun’s mean parallax, was at that time subject to 
considerable uncertainty. From a discussion of the observations 
of Mars made m i860 and 1863 at Greenwich and Williams- 
town (near Melbourne), Stone deduced for it a value of 8'933'' 
(Mon. Not. R.A.S. xxiii. 183), and in a further investigation 
in which he included the observations made in 1863, at the 
Capo of Good Hope, he obtained 8-945'' (Mem. oj R.A.S., vol. 
xxxiii.). Confirmatory results were afforded by his disens- 
sion of the observations of the transit of Venus in 1769 which 
yielded the figure S-pi" (Mon. Not. R.A.S. xxviii. 355). In 
1865 he contributed a memoir to the Royal A.stronomical 
Society on the constant of lunar parallax. He also deter¬ 
mined the mass of the moon, and from a discussion of the 
Greenwich transit circle observatioas between 1851 and 1865 
he found for the constant of nutation the value 9'i34’’j 
'Fhesc services were recognized by the award of the Royal 
Astronomical Society’s gold medal in 1869, and on the resig¬ 
nation of Sir Thomas Maclcar in 1870 he was appointed Her 
Majesty’s astronomer at the Cape, llis first task on taking up 
this post was the reduction and publication of a large mass of 
observations left by his predecessor, from a selected portion of 
which (those made 1856-1860) he compiled a catalogue of 1159 
stars. His principal work was, however, a catalogue of isypji 
stars to the 7th magnitude between the South Pole and 35" S. 
declination, which was practically finished by the end of 1878 
and published in 1881. Shortly after the death of Main on the 
9th of May 1878, Stone was appointed to succeed him as Radcliffe 
Observer at Oxford, and he left the Cape on the 37th of May 1879. 
At Oxford he extended the Cape observations of stars to the 7 th 
magnitude from 25“ S. declination to the equator, and collected 
the results in the Radcli§e Catalogue for 1890, which contains 
the places of 6434 stars. Stone observed the transit of Venus 
of 1874 at the Cape, and organized the government expeditions 
for the corresponding event in 1882. He was elected president 
of the Royal Astronomical Society (1882-1884), and he was the 
first to recognize the importance of the old observations accumu¬ 
lated at the Raddifte Obsen^atory by Hornsby, Robertson and 
Rigaud (Mon. Not. R,AS., vol. Iv.). He successfully observed 
the total solar eclipse of the 8th of August 1896 at Novaya 
Zemlya, and puiposed a voyage to India for the eclipse of 1898, 
but died suddenly at the Radcliffe Observatory on the 9tb of 
May 1897. The number of his astronomical publications exceeds 
150, but his reputation depends mainly on his earlier work at 
Greenwich and his two great star catalogues—the Cape Calalogta 
for 1880 and the Radcliffe Catalogue for 1890. 

See Proc. Roy. Society, bdi. lo; Month. Not. Roy. Ast. Soc. IviU. 
143; The Times, lothof May 1897; Observatory, xx. 334; Astr. Nach. 
No. 3436; Rqy. Soc. Cat. Scient. Papers.' (A. M. C.) 

STOKE, FRANK (1800-1859), British painter, was bom in 
Manchester, and was entirefy^ self-taught. He was elected an 
associate of the Society of Pamters in Water Colours in 1833 and 
member in 1843; and an associate of the Royal Academy in 185x11 
The works he first exhibited at the Academy w«e portraits, ba$ 
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from X840 onwards he contributed figure pictures, scenes from 
Shakespeare, scripture and sentimental subjects, many of which 
were engraved. 

STONE, QEORGE (1708-1764), archbishop of Armagh, was 
the son of Arftfrew Stone, a London banker, and was educated 
at Westminster School and Christ Church, Oxford. Having 
taken holy orders his advancement in the Church was very rapid, 
mainly through the influence of his brother Andrew. Andrew 
Stone (1703-1773), who was five years older than George, 
became private secretary to the duke of Newcastle about 1729, 
afld was for many years on the most intimate and confidential 
terms both with the duke and with his brother Henry Pelham. 
In 1734 he was appointed undcr-sccrctary of state, and he soon 
gained a position of great personal influence with George II. 
by whom he was made tutor to Prince George, afterwards 
George III. On the accession of the latter to the throne, 
Andrew Stone was appointed treasurer to Queen Charlotte, 
and attaching himself to Lord Bute he became an influential 
member of the party known as “ the king’s friends,” whose 
meetings were frequently held at his hou.se. He was, therefore, 
well able to promote the preferment of his brother George, who 
went to Ireland as chaplain to the duke of Dorset when that 
nobleman became lord-lieutenant in 1731. In 1733 George 
Stone was made dean of Ferns, and in the following year he 
exchanged this deanery for that of Derry; in 1740 he became 
bishop of Ferns, in 1743 bishop of Kildare, m 1745 bishop of 
De^y, and in 1747 ardibishop of Armagh. During the two 
years that ho occupied the see of Kildare he was also dean of 
Christchurch, Dublin. 

From the moment that he became primate of Ireland, Stone 
proved himself more a politician than an ecclesiastic. “ He was 
said to have been selfish, worldly minded, ambitious and 
ostentatious; and he was accused, though very probably falsely, 
of gross private vice.” ^ His aim was to secure politick power, 
a desire which brought him into conflict with Boyle, the Speaker 
of the Irish House of Commons, who had organized a formidable 
opposition to the government. The duke of Dorset’s reappoint¬ 
ment to the lord-lieutenancy in 1751, with his son Lord George 
Sackville as secretary of state for Ireland, strengthened the 
primate’s position and enabled him to triumph over the popular 
party on the constitutional question as to the right of the Irish 
House of Commons to dispose of surplus Irish revenue, which 
the government maintained was the property of the Crown. But 
when Dorset was replaced by the duke of Devonshire in 1755, 
Boyle was raised to the peerage as earl of Shannon and received 
a pension, and other members of the opposition also obtained 
pensions or places; and the archbishop, finding himself excluded 
from power, went into opposition to the government in alliance 
with John Ponsonby. These two, afterwards joined by the 
primate’s old rival Lord Shannon, and usually support^ by 
the earl of Kildare, regained control of affairs in 1758, during the 
viceroyalty of the duke of Bedford. In the same year Stone 
wrote a remarkable letter, preserved in the Bedford Correspon¬ 
dence (ii. 357), in whidi he speaks very despondingly of the 
material condition of Ireland and the distress of the people. 
The archbishop was one of the “ undertakers ” who controlled 
the Irish House of Commons, and although he did not regain the 
almost ^ctatorial power he had exercised at an earlier period, 
which had suggested a comparison between him end Cardinal 
Wolsey, he continued to enjoy a prominent share in the adminis¬ 
tration of Ireland until his death, which occurred in London on 
the 19th of December 1764. ‘ 

Al^ough this “ much-abused prelate,” as Lecky calls him, 
was a firm supporter of the English government in Ireland, he 
was far from bein^ a man of tyrwnic^ or intolerant disposition. 
It was due to his mfluence that in the anti-rithe disturbances in 
Ulster in 1763 the government acted with conspicuous modera¬ 
tion, and that the movement was suppressed with very Uttle 
tfloodshed; he constantly favoured a ptflicy of conciliation to¬ 
wards the Roman Catholics, whose loyalty he defended at 

‘ W. E. H. Lecky, Hist, of Ireland in the Eighteenth Century (1892), 
L463. 
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different periods of his career both in his speeches in the Irish 
House of Lords and in his correspondence with ministers in 
London. Archbishop Stone, who never married, was a man of 
remarkably handsome appearance, and his manners wera“ emi¬ 
nently seductive and insmuatii^.” Richard Cumberland, who 
was struck by the “ Palish magnificence ” of the primate, speaks 
in the highest terms of his courage, tact, and qualities as a popu¬ 
lar leader. Horace Walpole, who gives an unfavourable picture 
. of his private character, acknowledges that Stone possessed 
“ abilities .seldom to be matched ”; and he had the distinction 
of being mentioned by David Hume as one of the only two men of 
mark who Itad perceived merit in that author’s History of England 
on its first appearance. _ He was himself the author of several 
volumes of sermons which were published during his lifetime. 

See Richard Mant, History of the Church of Ireland, vol. ii. (London, 
1840): J. A. Froude, The English in Ireland in the Eighteenth Century 
(3 vols., London, 1872-1874); W. E. H. Lecky, History of Ireland in 
the Eighteenth Century (5 vols., London, 1892); J. R. O'Fianaean, 
Lives of the Lord Chancellors and Refers of the Great Seal of Ireland 
(2 vols., London, 1870) ; Richard Cumberland, Memoirs (London, 
1806); F. Hardy, of the Earl of Charletnont (2 vols., 2nd. ed., 

London, 1812); Horace Walpole, Memoirs of the Seign of George II, 
(3 vols., ^ndon, 1846); Bedford Correspondence (3 vols., London, 
1842-1846); Correspondence of Chatham l/i vols., London, 1838—1840). 

(R. J. M.) 

STONE, LUCY [Blackwell] (1818-1893), American reformer, 
anti-slavery and woraan’s-rights leader, was born in West 
Brookfield, Massachusetts, on the 13th of August i8i87 Her 
father refused her the college education that she so eagerly 
desired, but she earned enough to cany her through Oberlin 
College, where she graduated in 1847. She immediately went 
on the lecture pla&rm as an advocate of abolition and of 
woman’s rights, and her remarkable voice and commanding 
eloquence often held in check the most disorderly audiences. 
In 1855 she married Dr Henry B. Blackwell (1824-1909), a 
prominent abolitionist and advocate of woman’s rights, who 
agreed that she should keep her maiden name; after 1870 he 
assisted his wife in the management of the Woman’s Journal of 
Boston, of which she became editor in 1872. She allowed her 
New Jersey property to be sold for taxes, and then published a 
pamphlet on “ taxation without representation.” She cam¬ 
paigned for woman’s suffrage amendments m Kansas (1867), 
VCTmont (1870), Michigan (1874), Colorado (1877) and Nebraska 
(1892). She died in Dorcliester, Mass., on the i8tb of October 
1893. Her daughter, Alice Stone Blackwell (b. 1837), carried 
on, with her father, the Woman's Journal after 1893, and in 
1885-1905 edited the Woman’s Column. 

Her husband’s sisters, Euzabbth Blackwell (1821-1910) 
and Emily Blackwell (1826-1910), were prominent physicians. 
The former graduated at the Geneva Medical College, Geneva, 
New York, in 1849, receiving the first physician’s degree granted 
to a woman in the United States, and studied in Philadelphia, 
in Paris and in London, where she began to practise in 1869. 
She died at Hastings on the ist of June 1910. Emily Blackw^ 
graduated at the Medical Department of Western Reserve 
University in 1854; in 1853, with her sister, she founded the New 
York Infirmary for Women and Children; and she was for many 
years dean of the Woman’s Medical CoUege eff the New York 
Infirmary which she and her sister established in 1865. 

STON^ MARCUS (1840- ), English painter, son of Frank 

Stone, A.R.A.. was trained by his father and b^an to exhibit 
at the Academy before he was eighteen; and a few years later he 
illustrated with much success bo& by Qiarles Dickens, Anthony 
Trollope^ and other writers, friends of his family. He was elect^ 
on associate of the Royal Academy m 1877, and academician in 
1887. In his earlier pictures he dealt much with historical 
incidents, but in his later work he occupied himself chiefly with a 
particulwr type of dainty sentiment, treated with much charm, 
refinement and executive skill. One of his canvases is in the 
National Gallery of British Art. Most of his works have been 
engraved, and medals h%ve been awarded to him at exhibitions 
m all parts of the world. 

See Life and Worh of Marous Stone, Rul,, by A. L. Bsldry 
(Artoffice, 1896). 
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STOIIE, NICHOLAS (1586-1647), English sculptor and archi- 
tsct, was the son of a quaiTjonan of Woodbury, near Exeter, 
and as a boy was apprenticed to Isaac James, a London mason. 
About 1603 he went to Holland and worked under the sculptor 
Hendrik de Keyset (1567-1621) and his son Pieter, and married 
his master’s daughter. Stone is said to have made the portico 
to the Westerkerk at Amsterdam. Returning to London about 
1613 with Bernard Janssens (fi. 1610-1630), a fellow pupil,' he 
settled in Southwark and obtained a large practice; in 1619 
he was appointed master-mason to James I., and in 1626 to 
Charles 1 .; and he died in London on the 24th of August 1647. 
Stone, whose work is associated with Inigo Jones’s introduction 
of Reniiis-sance architecture into England, ranks as the great 
sculptor of his time and the rejuvenator of the art in England. 
He is best known by his monuments, notably those to Sir 
Francis Vere, the earl of Middlesex, and Francis Holies in West¬ 
minster Abbey; Sir Dudley Digges at Chilham church, Kent; 
Henry Howard, earl of Northampton, in Dover Castle (removed 
to Greenwich); Sir Thonuis Sutton, at the Charterhouse (with 
Janssens); Sir Robert Drury at Hawstead church, Suffolk; 
Sir William Stonhouse at Radley church, Berkshire; Sir Tliomas 
Budley at Merlon College, Oxford; Sir William Pope, in Wroxton 
church, near Ikanbury; Sir Nicholas Bacon, in Redgrave church, 
Suffolk (with Janssens); Dr John Donne (winding-sheot), at 
St Paul’s Cathedral; and Sir JuUus Caesar, in St Helen’s, 
Bishopsgate. 

He had three sons: John (d. 1667), a sailptor; Henry (d. 1653) 
—commonly kn(;wn as “ Old Stone ”—a painter, whose copies 
of Van Dyck wore famous, and whose portraits of Charles I. 
and others are in the National Portrait Gallery; and Nicholas 
(d. X647), a sculptor, who worked under Bernini at Rome aird 
left a sketch-book, which, with a note-book of his father’s 
(giving a list of his works between 1614 and 1641), is in the Soane 
Museum. 

See an article by A. E. Bullock in tlie ArMki>tmal Review, 
>907, and the same autliur's illustrated monograph Some Smlpturai 
B'erAs 0/ Nicholas Stone (Uatsiord, London, 1908). 

STONE, a market town in the western parliamentary division 
of Staffordshire, England, on the river Trent, 7 m. N. of Stafford 
by the North Sttiffordshire railway. Pop. of urban district 
(1901), 5680. Part of the walk and crypt remain of an abbey 
which dates from the foundation of a college of canons in 670. 
The church of St Mrehael dates from 1750, the abbey church 
having collapisod in the previous year. Allcyne’s grammar school 
is a foundation of 1558. The chief industry is slioemaking, 
but malting, brewing and tanning are also carried on. At Bury 
Bonk, on tte hills to the north, an earthwork is traditionally 
considered to be the site of the capital of the Kingdom of 
Mercia; there Eu:e other works in the neighbourhood at Saxon 
Low. 

STONE ( 0 . Eng. sldn; the word is common to Teutonic 
languages; cf. Gcr. Stein, Du. stem, Dan. and Swed. sien‘, the 
root is also seen in Gr. oria, pebble), a detached piece or fragment 
of rock. The wwdis thus applied to the small fragments scattered 
in the ground or on roads, to the water-worn pebbles of the sea 
shore or river beds, and to the hewn, dressed or shaped rock used 
as a building material, with'which this article deals. A qualifying 
word generally accompanies “ stone " when the term is applied 
to pieces of rock cut to a.particular size and shape and used for a 
specific purpose, e.g, “ mill-etone,” “ hearth-stone,” " grave¬ 
stone;” 'to. The term “ precious stone ” is used of those mineral 
which, from their beauty of colour, &c., their rarity, and some- 
timestheif hai<dness,arevalDed for'riwirsuitabilityfor ornaments 
(see Geks). The word it also often applied to many objects 
resemblktg a stone or pebble, such as the hard kernel of certain 
fruits, as of the cheziiy, plum, peach, &c., or the ealculi or 

> Also called Tanssen (Diet. Nat, Biog.), Jansen and Janson. 
Possibly he 'was brother of the Gerard (Geraert) Jansen or John¬ 
son, of Southwark, who in l/^iO exsented the bust of Shakespeare in 
Stratford church; but it is uncertain whether the latter was idontical 
with, or the son of, the Butch tomb-maker Gerard Jansen described 
In Sir W. Bogddls's Diary os haivlsg, in 1393, Ifved for twenty-six 
years in England, and as the father of five sons. 


concretions sometimes formed in the gall or urinary liffodder or 
the kidneys (see Bladder Diseases and Kidnev Diseases), 
The “ stone ” has been a common measure of weight in northr 
we.stem Europe. In Germany the “ Stein " was of 20 to 22 lb. 
In the British system of w igbts the “ legal ” stofie, or “ horse¬ 
man's ” weight is of 14 lb avoirdupois; in weighing ■wool it was 
also of 14 fb, but is now usually t6 lb. The “ customary ” 
stone for fish or butcher’s meat is of 8 lb, 

Bttilding-stone. —^In selecting a stone for building purposes 
many important points have to be considered. The stone mu?t 
be strong enough to bear the load placed upon it, it must be 
durable and weather well in the atmosphere of the district, and 
its colour and appearance need to be studied. It must further 
be ascertained whether a sufficient supply is available, and the 
price also must be taken into account; some difficulty is often 
experienced in obtaining a suitable stone at a moderate cost, and 
considerations of expense frequently ha've more to do with the 
choice of a stone than the architect would wish. Where there 
is risk of fire, as is often the case in business and factor)' premises, 
it is necessary to select a stone able to stand the effect of a great 
heat without damage. Great experience of the strength of stones 
and of their beha-viour in different situations is desirable; but 
even when this knowledge is given and the greatest care is 
combined with it, some point may be overlooked. For example, 
Ihe stone facing of the Houses of Parliament at Westminster was 
chosen on the recommendation of a committee composed of men 
of eminent scientific and technical skill; yet it has not weathered 
well becau.se it is not constituted to resist the destroying effects 
of the London atmosphere. 

Tliu Jiriiiic factor in tlio choice oC a building stone should bo tho 
climate to which the nmtcrial has to be exposed. Stone that in 
tire pure country air has proved extremely durable conetU 
may quickly decay in aa impure city atmosphere, or 
when subjected to the strong salt 'winds Irom the sea. 

Extremes of temiierature, too, are, generally si>eaking, prejudicial to 
the life of stone, the alternations of heat and cold wilting up move¬ 
ments in the substances of the stone, which, though slight, will in 
many cases hasten its disintegration. There are few materials which 
more quickly decay and fail tliau stone placed under unsuitable 
conditions. An analysis, made by E. C. Clayton, of a sample of 
incrustation found on the Portland stone masonry of St Paul's 
Cathedral, London, gave the following result 

Weight per cent. 


Water dost at loo'j.s-ofi 

Water (lost at X50'’) . . , . . 22‘48 

Carbon (soot).I’lo 

Calcium sulphate.S9'38 

Calcium phospliute.2*22 

Calcium silicate ...... t'63 

Magnesium silicate ..... 0*67 

Iron silicate.2*40 

Sand and unoomblned silica . . . 8*o6 


* 00*00 

The deposit when reduced to a fine grey powder and placed under 
the microscope did not appear to contain any organic matter. 
Mr Qayton says that this test points to the fact that ihe pTincipal 
constituent 01 limestones, namely calcium carbonate, has been 
changed into calcium sulphate the action of sulphurous and 
sulphuric acids over present in the smoky London air. Impurities 
of this nature lodge on the face of tiie stone and are diluted and 
driven into ■the pores by subsequent rain. Having by fhelr chenacal 
action destroyed a wrtion of the substance of t^ material, they cause 
a slight crust to form on the surface which is in turn washed off* 
Carbonates of lime and magnesia, -the chief constituents of ordinary 
marbles and UmBstonoB, are very susceptible to the solvent aetien 
of these acids. Pure water has little or no chemical aqtiaa upaa 
most building stones, but a danger arises to a porous stone even wbmt 
situated in pure air. Water will soak hitp' some stones in.coasider- 
able quantities, and in frosty weather this fact constitiltes a serieus 
menace to tho rock; for water wbra passing from the liquid to the 
sedid state exerts if cheeked an enormous pressure, aod the face, and 
sometimes the bulk, oi the atone i» frequently damaged in this waj«. 
One of the best precautions that can bo taken by an architect is 
a personal visit to the quarry, to examins the stone in its natural 
situation. This, of course, wHl give little clue to its behaviour in 
an impure atmosphere, and therefore, if the particutar atone has been 
previously used in the some district, the buildings in which it. has 
been employed should also be inspected. A hard and lasting st<^ 
will show the marks of 'Bio tooling, and toe arrises of the IBoexa wift 
be sharp and good, oven after many years’ exposure. 
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The cohnir has a oenSideiBhle hearing npen the esleetion oi a 
etene, but this, although a wyimBortawt matter, must give way 
eotaur before the question <rf dnrabffity, Iti largo towns and 
manufacturingdistticts this IsnidHeinfihaticaUythecam, 
fm ttitMn a few years of erection the entorior of a buUcting in such 
districts is disguised under a coating oi soot and grime. 

ShonM the stone contain iron, especial in the form of pyrites,” 
there is a great likelihood of its wing stained more or less badly 
by iron " rnst." If the metal is distributed evenly in small particles 
throughout the ma.ss the rusting may do no more harm than 
merely deepen the tone of the stone, but If present in larm pieces 
the stain may be so serious as to sjioil the appoaranoe ontirSy. 

When the durability of stone has not boon fried over some oon* 
aiderable period in a building actually erected, the most carednl 
TjMtluji physical and chemical tests should be made. If the 
stone passes the following tests satisfactorily it may 
safely be assumed to bo oi good quality and likely to prove durable: 
(i] ftesistance to crushing; (r) acid "tost; {3) absorption test; (4) 
microscopical examination. 

The resistance to oruslung varies to an enormous extent with 
the different kinds of stone, from a little over (jo tons per square 
foot, which is the limit for a weak limestone, U71 to a load of over 
1300 tons necessary to crush the hardest granites. In general 
practice the load placed upon stone should not exceed one-tenth of 
the crushing weight as found by testing tj’pical specimens, A six- 
inch cube Is a convenient size often ado7>led lor the blocks to wliich 
the crushing test is to be applied. 

The effect jrrodueed by soaking pieces of Slone for some days 
in a I % solution of snl]>huric and hydrocliloric acids will deciclo 
roughly wlicther it will be durable in a city atniosjJrcra The 
vessel ooulaining the test should be agitated twice a day; the 
action of the acid is to dissolve any rmrtions of the stone that would 
be decom])osed by the action of smoko and acid fumes. 

A block of the stone under con-siderntion should bo dried thoroughly 
in a warm kiln or oven and carefully weired before it has time to 
absorb moisture from the air. It must then be placed to soak in 
clean water for twenty-four hours and after removal again weighed. 
The difference between the weights registered will give tlie weight 
of water absorbed, and this should not be more tlian 10% of tlie 
weight of the dry block. There are, however, cxcqi>tions to this 
test, some very iiorous stones being capable of taking up a largo 
quantity of water and at the same time proving durable in use. 
But such material is liable to allow damp to j^otFata through 
it to the interior of the building in wliich it is employed. 

The microscoiio is the best means of determining the structure 
of a stone, and of recognizing the presence of matter likely to affect 
Hs usefulness adversely. Should non jiyrites be discovered in any 
quantitj' the stone should be rejected, as this impurity easily 
decomposes on exposure, and badly stains and somctiinas qiUts 
the stone. 

The liardost, least absorbent, and most oomp^^t and uniform 
stones are of ancient geological formation, and with time and in¬ 
crease of superimposed pressure have become dense and very hard. 
Tlie softer stones are of later formation, and are usually ligbtor 
in weight and more porous. A good stone should ring c&urly 
whan struck with steel, and a fresh fracture should on examination 
be bright, clean and sharp in texture and free from loose grains. 
A dull earthy appearance indicates an inierior stone. 

A simple test for determining whether a stone contains much 
ea^y matter is this ; Borne sinaU diiptiings from the aUmo ace 
placed in a vessel with sufacient water to cover the pieces, and are 
left undisturbed for about three-quarters of an hour. The water 
is then gently agitated With stone of a highly crystalline nature, 
having its particles wall cemented together, the waiter will leoaain 
dear, but stone containing earth and clay wilt cause the water to 
become thick and cloudy in ax>pearancc. 

' The action of the air of certain districts has been diown to bo 
prejudicial to ■toe durability of nrniw stones. A siriktag instance 
of tois peeuliarite is afforded by aeopatra's Needle 
nmMtm’ Thames Bwrbaatanent. This is an Egyptian 

nvtf. monument of carvqd granite which undonbtodly stood 
for some thousands of years with litQo deterioration on toe spot 
from which it was removed. Bnt since its erection in London it has 
bem found neoessary to oeat ft eoriodlcally with a preservative 
solution in order to check tiierapild dec^ sot up by the impurifiea 
of the London atmosphere. Sanihuiy toe Egyptian obelisk in 
Central Park, New York, U.S.A.L^Ijas for toe same reason been 
, coated with a .pa’oparatioa of paraffin contaidihg creosote dissolved 
01 turpentine. The surface m too stone waa heated by means of 
j lamps and charcoal atoves, and the oon^undapplied hot. 

# The most usual method adopted tor prasCTviwj stonewtet ts 
to paint the exposed surfaces with ordinary oil cwour. This fills 
the pores of toe stone and forms a coat which, •thpegh ■weafber- 
ptoot, completely hides toe natural beauty of toe stone. Tho paint- 
I mg must be redimo every four or five years. Boiled linseed oil is 
semetimes uacd on stonewoto, one or more coatg being wdl brushed 
in after cleaning it. Ifs use deepens toe colour of the atone, and 
nnless very carefully done toe work is apt to appear patehy. A 
large numbnr of prOoeeBea oensist of coatkg the atonework with a 


aehitioaafaelBbtosfilea. Itt K i Mm emtfei feeeta a stoatom <tf sMoato 
-of pu^h or soda is brushed krto too stone and, afetodby toe ca rb onic 
aetd in too air, acta upon seme of the oaostitueota of toe atone 
and forine a haid surface which is'Botliable to decay.- liiReuuoma's 
pvacffit, a solution of sUicaite of soda i» applied until toeauitotooftoe 
atone haa become satarated. This ioaiwwed to dry aad a tuhttioa 
of chteridoof calcium is thm applied 'In a similar buuumc. ITm 
two sedutioas act togethto and by deoonqiosltion produce an insolnbla 
silicate of lime Which fiils the pores of the stoae and biade its par- 
tielos together, thereby chocking deoay. JtoryM water will, when 
applied to limestone toat has decayed owing f» the action of aub 
pnurous tomes, penetrate into and soliitify 'toe enunbliiu; portians, 
with the result toat the stone is rcoonstitatod and becomes hard 
and quHo solid. Profesaor A. H. Churto emptoyad tfais method 
in arr«f>ting tiie decay of the frescoes in the Houaea of'BHriiamcat 
and toe stonework of the chaptu^houso at Westminstor was also 
treated by him in the same nuumor. I'iuate is toe naxae given 
to a siUceons preaervati'vw specially reoarameoded iac ute.usxtt the 
limestones from tliu Batli district. It may also be applied ■to other 
limestones, and to hriola, -tiles, terra-cotta,tec. It darn not materially 
change the appearance of the stone but enters the pores and presents 
decay. Stonework that is much decayed may be restored by 
Tabard's Metallic Stone, which is a natural stnoe of trachyte origin 
reduced to powder. The stone is restored to ita original condition 
by mixing toe ixswder with an acid which softens and reunites 
the molecules wftbout decomposition. The in-veation is of Eroneh 
origin and haa been used for much important work on toe continent 
of Ruroi>c and in England. 

The natural bed of a stone Is tliat surface on which it was originally 
deposited. But volcanic and other disturbances may ha-ve occurred 
since toat time and comiVlotcly altered its ” lie"', 
and therefore it fluently haiijiens that a horiaontal"^*™*" 
lino does not coincide with too natural bed of stone as ft resia in toe 
qnarry. Caro must be taken, however, before using tlie stone » a 
building, to find too proper bed and to set sE atuius with their 
laminae q-uite levid. Kx^tions to this rule ocouar in toe prejeciting 
stones of cornices and strii^f bourses, especiaily toose with uimureut 
memliurs wliich would be bkely to drop off were toe natural bed level; 
in tiiuso oases the stones should be placed on edge wito toe Imaiaae 
vortical,except of course at the anfdre of the fauU&g wiuiie toe stone 
must be specially selected and laid on its na-tuml wd. Limestones 
and sandstones which are gruular in structure and are found with 
wide pianos of cleavage, giving deep beds which can bo .quarried 
in largo blocks having no tendency tos^itin any particular direction, 
are known as froestunc. 

Stone fresh from toe quarry is found to contain a quantity at 
moislnre callod “ quarry sap," on account <ff which all stones (even 
granite) are eommeatively soft when first quarried. 
ThiswatorgradnaUyevaipota-tes.andaftorsomeiaonths' 
exposure stones that wore quite soft aad weak when quarried 
acquk-a hardness and atrengto. Bor these ressona it is durable 
from an economical point of view to ” wodt" toe atone to its desired 
sliape aad mould and carve it when soft and easily workable. By 
adding tois method a ccmsideiable .saving in carriage wiU bo 
effected, and toe durabiUly of-too atone is enhanced, for toe quai^ 
sap on drying out leaves a hard outer crest or ^otecrive slrin 
which would be removed if the working of toe stone were Inft-nntil 
it had become seasoned, Itis an interesting fact toat Sir Christopher 
Wren directed -that the stones used in the ereotion oi St .EauTs 
Cathedral ehonldbeieawnedfor toreejnean-antoeaeabeacb. 

Building-stones ore dividod into sewonil gtDun; EmisstoaiSB and 
sandstones ore classified ss aqueous w siza-tified rook, sMsttea 
granite being too principal igneous or unstiatified steno... 

Limestones consist ctadeffy of calcium caebonaie with smsU pro¬ 
portions of other substances. They are often classified under tonr 
heads: Cotnpael limestones eonaist of oarbonate of Umo, cltoer 
puce or in combination with and sand. dstsKedar^ aolitif 
limestoaes ooniist of grains of carbonato tff lima cemuntoo toget^r 
by the oame substance or mixed wath sand and clay.. The grains 
are aggwhapml (hence the name " oolite ") and vary 'in sum. from 
tiny partiolm to-gmias as huge M peas. 51 m% limestones consist 
almcwt -esitirely as smaE .toBUs. cemented togetoer by car b onate of 
lime. Mttfimsian toriestoaes are compeeed of carbonates of lima 
andmagnesia in .Karying propertione, m usuaUy . also contain small 
quantities of tilisai, iron and sdumina. Stones having less than 
13% of magnesia am not clsssed under this head, fiotomHes are 
lunastonss containing tqwd proportions .of cacbomts of limp and 
osrbonater of magnesia. oi .the .finest. hufidiiu-stones ane 

limestonea. .In England typiw cNsmifies am the Bath stoass 
Portland stone and Keotish ragstoiie, and in America those from 
tbaistateeviiKew.Yoto, Indiana (Bedford quarry, light broimstbiu), 
UUnois ;((«iniiften and Chester quarried land Kentucky .^oydiag 
Green stone, light grey, sintUar to .-iPortlaBd). Noteole french 
Umeatones are 'obtained Iron, the quarries at Eeusen (essam), 
Chitean-GalUard (whited, Abrote,Normand0ux(wliite),jAnd VHlan 
(light brown). The hardest anddosest graiaodof these are capable 
of tailiiwg « -fine |Kdito. .timeatones slwuld be used with carosM 
they .are uncertam in their .behaviout atsd.usgal^, more dif^enltts 
wQcktoan sandstones, ciad.iia«sea«ril do nfltgtinidtos - 
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wstion of fire well. On b«ng treated with a dilute acid, limeetones 
wiil efiervasoe and by this teat they can easily be identified. Lime¬ 
stones weigh between 130 tb and 166 Ib per cubic foot. They vary 
in colour, but most of them are cream or ydlowisli brown. Marble 
is a limestone which has been changed the action of heat and 
pressure into a crystalline form. Many beautiful varieties ue found 
which are suitabw for interior decoration, such as for columns, wall 
lining, paviim, &c., and in dry sunny climates they may be employed 
with great effect in external situations. They wiU take a high polish 
and the fine grained varieties are well adapted for intricate carving. 
The principal supplies of marble are drawn from Italy, Belgium 
and France, but the marbles from Ireland and those from Devon¬ 
shire and Derbyahiro possess a remarkable range of colour and 
variety of marl^gs. America has few notable coloured marbles; 
most of the stones quarried are white or black. The states of 
Vermont {West Rutland and Sutherland Falls quarries), Tennessee 
and Georgia inroduce large quantities of marble. Maretto and 
scagHola are imitations of marbles, and their manufacture and use 
arc described in Plaster-work. 

Sandstones are composed of grains of sand held together by a 
cementing substance to form a compact rock. The cementing 
medium may be silica, alumina, carbonate of lime or an oxide of 
iron. Those stones that have a siliceous cement are tlie most 
durable. Sandstones vary more in colour tlian limestones, the 
colour being larfjely due to the presence of iron. Cream, brown, 

? ’ey, pink, red, light and dark blue, and drab are common colours. 

ypicid British sandstones are Corschill (red) from Dumlriessture, 
the Yorkshire sandstones (brown). Pennant stone and Forest of 
Dean (blue and grey) from Gloucestershire. In America sandstones 
are quarried in many states, principally Connecticut (brown stone). 
New York (Potsdam red stone), Ohio (Amlierst Berea and other 
quarries, light brown or erey stone) and Massachusetts (Long- 
meadow brown stone). The texture of sandstones varies from a 
fine, almost microscopical; grain to one comixised of largo particles 
of sand. It will generally be found tliat the heaviest, densest, 
least porous and most lasting stones are those with a fine grain. 

Granites are igneous rocks formed by volcanic action and are of all 
geological ages. Granite is composed of quartz, felspar and mica 
intimately compacted in varying proportions to form a hard granular 
stone. Quartz is the principal constituent and imparts to the ruck 
the qualities of durability and strength. Stones containing a large 
proportion of quartz are hard and difficult to work. Felspar of 
an earthy nature is opaque in appearance and is liable to decay; 
it should bo clear and almost tinnsjiarent. The cliaracteristic 
colour of the granite is generally due to this substance, but the 
stone is often smocted by the nature of the mica it contains, whether 
it be light or dark in tint. Granite is the hardest, strongest and 
must durable of building-stones, and is difficult and costly to work. 
Wlion polished, many varieties present a beautiful and lasting 
surface. By reason of its strength and toughness tliis stone is often 
used for foundations, bases, columns, kerbs and paving and in all 
tmsitions where neat strength is required. The granites from the 
Peterhead and Aberdeen districts of Scotland and from Cornwall 
and Devonshire in England are much used. In the United States 
gc^ granites are quarried in Connecticut, Massachusetts and 
Minnesota. Canada, especially the eastern provinces, supplies many 
excellent varieties of granites. Much granite is also exjmrted from 
Norway and Sweden. SytniHc granite contains hornblende in 
addition to quartz, felspar and mica. True syenite consists of 
quartz, felspar and hornblende, the latter taking the jdaco of mica. 
It obtains its name from a stone found at Syeae in Egypt, but it 
has since been discovered that this stone is not a " syenite " as it 
actually contains more mica than hornblende. These rocks are 
very h^ and are used more for paving and road-metalling than for 
building purposes. 

Slates .—^The slate used for roofing and other purposes in building 
is a fine-grained and compact rock composed of sandy clay which 
has been more or less metamorphosed by the action of heat and 
tremendous pressure. Such rocks were originally deposited in 
the form of sediment by the sea or river, afterwards becoming 
compacted by the continual heaping up of superincumbent material. 
Owing no doubt to some sliding motion having at some time taken 
pl^, slaty rocks are capable of being split into thin sheets which are 
trimmed to the various marketable ^es. A good slate is hard, 
tough and non-absorbent, will give out a metallic ring if struck, 
and when trimmed it will not splinter nor will the edges become 
ragged. Slates range in colonr from purple to grey and green. 
The best-known British slates are those of toe Welto and Westmor¬ 
land quarries. In America good slate is found in toe states of New 
York, Pennsylvania and Maine. (See also Roofs.) 

There are several kinds of artificial stone on the market, consisting 
of fine cement concrete placed to set in wooden or iron moulds. 
ArfUbtM Although from an artistic point of view its use is not 
desirable, it fs prepared with such care that its cheap- 
ness, strength and uniform character have led to its wide 
employment. One of the best-known varieties is Victoria stone, 
which is composed of finely crushed Mount Sorrel (Leicestershire) 
graiffte and Portland cement, carefully mixed by machinery in toe 
proportions of thtee to one, atui filled into moulde of toe required 
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shape. When the blocks are set hard the moulds are loosened and 
toe blocks placed in a solution of silicate of soda for about two weeks 
for the purpose of indurating and hardening tliem. Many manufac¬ 
turers turn out a material that is practically non-porous and is 
able efiectually to resist toe corroding influence of sea air or the 
impure atmosphere of large towns, . 

See Rivington's Notes on Building Cortstruction, vol. iii.; F. E. 
Kidder, Building Construction and Superintendence, vol. i,; P. 
Merril, Stones for Building and Decoration (American); H. Blagrove, 
Marble Decoration ; W. R. Johnson, Report on Building Stone for 
Extension of United States Capitol-, Report of Committee upon Ike 
Decay of Stone at the Palace at Westminster. (J. I3t.) 

STONE AGE, the term employed by anthropologists to de.scribe 
the earliest stage of human civilization when man had gained no 
knowledge of metals, and his weapons and utensils were formed of 
stone, horn or bone. The term has no chronological value, as 
the Stone Age was earlier in some parts of the world than in 
others, and even to-day races exist who are still in their Stone 
Age. This first period of human culture has been subdivided by 
Lord Avebury into Palaeolitkic and Neolithic, words which liave 
been generally accepted as expressing the two stages of the rough, 
unpolished and the finely finished and polished stone implements. 
(See ARcnAEOLOcv.) 

STONE-FLY, the name given to medium-sized, neuropterous 
insects of the family Pcrlidae with long flexible antennae, wide 
thoracic sterna and with the wings resembling, as regards size, 
shape and the fan-like folding of the posterior pair, those typical 
of the Orthoptcra except that the anterior pair is membranous 
and not coriaceous. The immature forms, which are aijuatic, 
carnivorous and active, are very like the adults except in the 
absence of wings and in their method of re.spiration, which is 
cither cutaneous or effected by means of variously placed integu- 
mental tufts richly supplied with tracheae. By some author;, {he 
Perlidac arc regarded as a special order, Plecoptera; by otliers 
as a sub-order of an order Platyptera, which contains the 
Tcrmitidae and some other insects as well. 

STONEHAM, a township of Middlesex county, Massachusetts, 
U.S.A. Pop. (1890), 6155; (1900), 6197; (1910, U.S. census), 
7090. Area, 6’6 sq. m. In the townsliip is Spot Pond, a large 
lake with islets, so named in 1633 by Governor John Winthrop 
and others who then first discovered it; it is a storage basin for 
the Metropolitan Water District, and supplies Medford, Melrose 
and Stoneham. A large part (730 acres) of the Middlesex Fells 
Reservation of the Metropolitan Park System is in Stoneham. 
The village of Stoneham, with the only post office in the town¬ 
ship, is about 9m. north by east of Boston, and is served by the 
Boston & Maine railway and by inter-urban electric lines; it has 
a public librarj'. Steam power was first used in the manufacture 
of shoes in Stoneham by John Hill & Co., who introduced many 
labour-saving devices, notably the heeling machine (1862). 
Stoneham, long a part of Charlestown and first settled about 
1668, was incorporated as a township in 1725, but its 
boundaries have been frequently changed since then. 

STONEHAVEN (tocally Stanehitie), a police burgh, seaport 
and county town of Kincardineshire, Scotland, 15 m. S.S.W. of 
Aberdeen by rail. Pop. (1901), 4577. It consists of two quarters, 
the old town picturesquely situated on the south bank of the 
Carron and the new on the land between this stream and the 
Cowie, the two being connected by the bridge which carries the 
main road from the south to Aberdeen. Tito principal buildings 
are the market-house and town ball, and the industries include 
distilling, brewing, tanning, the making of net, rope and twine 
and woollen manufactures. The harbour, a natural basin, is 
protected on the south-east by cliffs and has a ^uay. The trade 
IS mostly in coal and lime and the exports are chiefly agricultural. 
The town is an important centre of the fishing industry, and has 
become a favourite watering-place. On the decay of luncardine, 
the original capital, Stonehaven became the county town in 1600, 
and suffered heavily during the covenanting troubles, Montrose 
setting it on fire in 1645. The Slug Read to Banchory-Teman, 
or Upper Banchory (pop. X 47 S), *5 distant, a favourite 
residential resort of Aberdeen citizens, begins at Stonehaven,; 
It pursues mainly a north-western direction, at one point being 
carried over the shoulder of Cairn Mon-eam (1345 ft.). 
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STONEHENGE (Sax. Slanher^st, hanging stones), a circular 
group of huge standing stones (see Stone Monuments), situated 
on Salisbury Ham, Wiltshire, England, about 7 m. N. of 
Sdisljury. Until comparatively recent times the surrounding 
district was in a state of nature with merely a thin coating of 
turf interspersed with tufts of heath and dwarf thistles, but bare 
of trees and shrubs and altogether devoid of the works of man, 
with the exception of a series of prehistoric barrows of the Bronze 
Age which, singly and in groups, studded the landscape. It is 
safe to say that no prehistoric monument in Great Britain has 
given rise to more .speculation as to its origin, date and purpose; 
and although the few hoaiy- .stones .still extant are but a small 
portion of the original structure they are still sufficiently imposing 
to excite the wonder of the passing traveller, and mysterious 
enough to puzzle the antiquary. 

Stonehenge was first mentioned by Nennius in the 9th century, 
who asserts that it was erected in commemoration of the 400 nobles 
who were treacherously slain near the spot by Hengist in 472. 
A similar account of its origin is given in the triads of the Welsh 
bards, where its erection is attributed to Aurelius Ambrosius, 
the successor of Vortigern. This was regarded as a miraculous 
feat brought about by the incantations of the magician Merlin, 
who caused a great stone circle in Ireland (said to have been 
previously carried thither out of Africa by giants) to be trans¬ 
ported to Salisbuiy Plain, where, at Merlin’s “ word of power,” 
all the stones moved into their proper places. On the other 
hand, the Welsh bard Aneurin states that Stonehenge existed 
before tlie time of Aurelius, whose title of Ambrosius may, as sug¬ 
gested by Davies, have been derived from Stonehenge. Geoffrey 
of Monmouth, in recording the death of Constantine, which took 
place about tlie middle of the 6th century {Histaria britonum), 
states that he was buried “ close by Uther Pendragon, within 
the structure of stones which was set up with wonderful art not 
far from Salisbury, and called in the English tongue, Stone¬ 
henge.” Inigo Jones, in his work on Stonehenge, published in 
1655, endeavours to prove that it was a “ Roman temple, 
inscribed to Coelus, the senior of the heathen god.s, and built 
after the Tuscan order.” This theory was attacked by Dr 
Charleton (1725), one of the physicians of Charles II., who 
maintained that it was erected by the Danes, and consequently 
after the departure of the Romans from Britain. The next 
controversialist who appeared on the scene was the famous Dr 
Stukely (1740) who propounded the theory that Stonehenge, the 
stone circle at Avebury (Abury), &c., were temples for serpent 
worship, “ Dracontia ” as he called them, the serpent worship¬ 
pers being the Druids. Subsequent writers dropped the ophite 
portion of this theory, but still continued to regard Stonehenge 
as a temple or observatory of the Druids. Lord Avebury regards 
it as a temple of the Bronze Age (1500-1000 B.C.), though appar¬ 
ently it was not all erected at one time, the inner circle of small 
unwroughtj blue stones being probably older than the rest 
{Prehistoric Times). On the other hand James Fergusson 
(1872) contended that it was a sepulchral monument of the Saxon 
period. 

The original number and position of the stones have suffered 
in the course of time from wind and weather, in days when 
archaeological interest was not alive to the importance of pre¬ 
serving so ancient a monument. That, however, these natural 
causes of its dilapidation were assisted by the sacrilegious hand 
of roan there is no lack of documentary evidence. Thus Inigo 
Jones laments the disaj^arance of stones that were standing 
when he measured it; and both Stukely and Aubrey deplore 
die loss of fallen .stones that were removed to make bridges, 
mill-dams and the like. On the evening of the 31st of December 
1900, one of the outer trilithons (22 on plan), with its lintel, 
was blown down in the course of a severe storm, tills being the 
first collapse since the 3rd of January 1797, when one of the fine 
trilithons (57, 58) of the horseshoe fell. This catastrophe 
attracted renewed attention to the state of Stonehenge, and 
much discussion took place as to tiie taking of precautions i^ainst 
further decay. 

The annexed plan, which is that of Professor Flinders Petrie, 


shows the state of Stonehenge at the moment preceding the fall 
of the trilithon on the 31st of December 1900. Within a circular 
earthwork, 300 ft. in diameter and approached from the north¬ 
east by a road or avenue which can still be traced by banks of 
earth, is an outer circle of trilithons(ioo ft. in diameter) formed by 
great monoliths (sarsen.s), originally thirty in number, with large 
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lintel stones. About 9 ft. within this circle wid concentric 
with it is another, formed of smaller “ blue stones,” originally 
forty in number, but only a few of which now remain in situ; 
within that was a horseshoe of five huge trilithons formed by ten 
monoliths with their imposts (all sarsens); and within the horse¬ 
shoe was an inner horseshoe of “ blue stones,” originally nine¬ 
teen in number. The open part of the hor-seshoe exactly faces 
the sunrise at the summer solstice. Beyond the outer circle 
(not shown on plan) a great monolith—the sun .stone, or so-called 
“ Friar’s Heel ”—standing on the axis of the horseshoe, marks 
the point where a spectator, centrally placed within tiie horse¬ 
shoe, would see the sun rise on the horizon at the solstice. On 
the circumference of the earthem circle or surrounding rampart 
(not shown on plan), which is here intentionally broken, a great 
recumbent stone—the slaughter stone—lies along the axis: 
and across the axis, near the central curve of the mner horse¬ 
shoe, lies a fine recumbent stone—the altar stone—^15 ft. long. 

Only half the outer circle (sarsens) now remained upr^ht, 
three on the west, thirteen on the east; and this indicated the 
effect of the prevalent west wind. The fall of trilithon sz and its 
lintel opened a larger path to tiie wind, and added to the danger 
of further destruction. Moreover, the narrow passages between 
the eastern monoliths had become worn by use in to. hollows which 
threatened their foundations. The acquisitiim of Salisbury 
Plain by the war office for military purposes seemed likely, 
again, to add to the risk of harm from thoughtless visitors. 
For all reasons an attempt to preserve Stonehoige was desirable; 
and the owner. Sir Edmund Antiobus > was willing, on certain 
conditions, as to limitations of access, to co-operate with the 
Society of Antiquaries, Wiltshire Archaeological Society and 
Society for the Preservation of Ancient Monuments in taking 
such steps as might be necessary to prevent more stones from 
falling, and even (if possible) to set up some whitii fallen. 

1 The ownership of Stonehenge having been questioned, Sir 
E. Antrobne's legal title to it was confimied by a lawanlt in >903. 

XXV. 31 






STONEMAN—STONE MONUMENTS 


962 

The societies advised that trilithon 6, 7, with lintel—^which had 
slewed round—and trilithon 56, which was leaning at a dangerous 
angle, should be examined with a view to replacement with as 
little excavation as possible; that the monolith and lintel *2 be 
replaced, and its companion sarsen (21) secured; and that trili¬ 
thon 57, 58, should be re-erected in its place, which was exactly 
known. Steps were taken to place the matter in the hands of 
engineering experts. On the 19th of September 1901 trilithon 
56 was successfully raised to a perpendicular position. It then 
presented an imposing appearance, standing 21 ft. above ground : 
Its total length was found to be 29 ft. 6 in., and its weight about 
30 tons. The excavations were carried to a depth of 8 ft. 3 in. 
below the datum line, and many objects were found, including 
chippings and lumps of the stones, stone tools, bones, and (in 
the upper strata) coins and fragments of potter)-. Nearly too 
stone implements were excavated—axes, hammer axes, stone 
hammers and mauls—^which, according to Dr Gowland, w'ho 
superintended the work, had been used not only for breaking the 
rude blocks into regular forms, but also for working down their 
faces to a level or curved .surface. No light was thrown, however, 
on the transport of the blocks. 

Notwithstanding the many attempts, both by excavations 
and speculative writings, to elucidate the history of this unique 
monument, the archaeological data available arc insufRcient to 
decide definitely between the conflicting opinions held with 
regard to the date of its construction and the purpose for which it 
was originally intended. The finding of chips of “ sarsens ” and 
“ blue stones ” together “ down to the bed of the rock ” would 
seem to disprove the theory that the inner circle and inner 
horseshoe were built earlier than the rest of the monument. 
Dr Gowland at a meeting of the Society of Antiquaries (Dec. 19, 
1901), read a paper on his recent excavations on the site of 
Stonehenge, in which he came to the conclusion that the struc¬ 
ture was a temple dedicated to the worship of the sun, and he 
assigns its crertion to the end of the Neolithic period (2000 to 
1800 D.C.), on the ground that no bronze implements or relics 
Were found during his explorations. It does not follow, however, 
from the fact that only stone tools were found at the bottom of 
the trenches that the monument was constructed when metal 
tools were unknown, because none of the Stonehenge tools have 
the characteristic forms of Neolithic implements, so that tlioy 
might have been specially improvised for the purpose of roughly 
hewing these huge stones, for which, indeed, they -vvere really 
better adapted, and more easily procured, than the early and 
vet)' costly metal tools of the Bronze Age. On the other hand, 
the recorded disiovery of iron armour, Koman and British 
pottery and coins, together with the bones and boms of deer 
and other animals, is of little evidential value without a precise 
record of the circumstances in which they were found. Only- 
one object, viz. an incense burner, seems to the present writer 
to have any chronological value, as it is an undoubted sepulchral 
relic of the Bronze Age. 

That the sun on Midsummer Day ri.scs nearly, but not quite, 
in line with the “ avenue ” and over the Friar’s Heel, has long 
been advanced as the chief argument in support of the theory 
that Stonehenge was a temple for sun-worship. On the sup¬ 
position that this stone was raised to mark exactly the line of 
sunrise on Midsummer’s Day when the structure was erected, it 
would naturally follow,_owing to well-known astronomical causes, 
that in the course of time the direction of this line would slowly 
undergo a change, and that, at any subsequent date since, 
the amount of deviation would be commensurate with the lapse 
of time, thus supplying chronological data to astronomers for 
- determining the age of the building. The solution of this 
problem has recently been attempted by Sir No man Lockyer 
{Stonehenge and other British Stone Monuments), who calculates 
that on Midsummer Day, 1680 B.c.,the sun would rise exactly 
over the Friar’s Heel, and in a direct line -with the axis of the 
temple and “ avenue.” The above date he therefore considers 
to be the date of the erection of this ^at national monument, 
within a-margin of possible error, on either side, of aoo years. 

Looking at Stonehenge from the architectural standpoint. 


there can be no hesitancy in regarding it as an ad-vanced re¬ 
presentative of the ordinary stone circles, some two hundred 
of which, great and .small, are known witliin the British Isles. 

It is, however, differentiated from them all by having hewn 
stones, capstones, tenons and sockets. That its'analogucs were 
chiefly u.scd as sepulclu-es has been fully established, and this 
is presumptive evidence that the sepulchral element was, at 
least, one of the objects for which Stonehenge was constructed: 
and it was probably for this reason that it-was erected on Salis- 
bur)- Plain, where there already existed an extensive necropolis 
of the Bronze Age. Nor would this by any means militSte 
agaimst its use as a temple for consecrating the dead, or for 
sun-worship, or any other religious purpose. 

Au-rHoRiTiBS.- Among numerous writings on Stonehenge may 
be mentioned Stonehenge and Abury, by Dr William Stukely (1740; 
reprinted in 1840): Davies, Celtic llesearches (1804), and Mythology 
of the Drmds (1800); lloare, Ancient Wiltshire (i8t2),yol. i.; Browne, 
An Illustration of Stonehenge and Abury (1823); I'ergusson, liude 
Stone Monuments (1S72); Long, Stonehenge and its Harrows (187b); 
Gidley, Stonehenge I'lewed in the Light of Ancient History and Modern 
Observation (1877); W. M. blinders I’etrie, Stonehenge: Plans, 
Descriptions and Theories (i88o); E. T. Stevens, Jottings on Stone¬ 
henge (1882); Edgar Barclay, Stonehenge and its Earth Works (1895); 
Lockyer. Stonehenge and other British Stone Monuments, Astro¬ 
nomically Considered (190O). See also The Times (April 9, 1901). 
For a complete bibliography oi Stonehenge sec the Wiltshire 
Archaeological and Natural History Magazine (Dec. 1901), by W. 
Jerome Harrison. - (K- Mu.) 

STONEMAN, GEOBGE (1822-1894), American soldier, was 
born at Busti, in Chautauque county. New York, on the 8th 
of August 1822. He graduated at West Point in 1846, served 
as second lieutenant with the Mormon battalion in California 
during the Mexican War, and became a captain in 1855. In 
February 1861, while in command of Fort Brown, Texas, he 
disregarded the orders of his superior officer, Major-General 
D. E. Twiggs, to surrender to the Confederate forces, and escaped 
with the garrison. He served on McClellan’s staff during the 
W’est Virginia campaign, and was commissioned brigadier- 
general of volunteers and appointed chief of cavalry of the 
Army of the Potomac in August j86i, in which capacity he 
took part in the Pcnin.sula campaign and the Seven Days’ Battle. 
He commanded the HI. corps in the Fredericksburg campaign; 
and was promoted, in November 1862, to be major-general of 
volunteers. During the Chancellorsville campaign he made 
an unsuccessful cavalry raid toward Richmond. In the early 
months of 1864 he commanded the XXIII. corps, and then, 
as commander of the cavalry of the department of the Ohio 
took part in the Atlanta campaign. While attempting to seize 
the Confederate prison at Andemonville (July 31, 1864), he 
was captured at Clinton, Georgia. After his release in October 
he commanded cavalry in Ea.st Tennessee, making successful 
raids into Virginia and North Carolina, and on the 12th of 
April 1863 defeated a Confederate for(-e near Salisbury, North 
Carolina, and captured a large number of prisoners. After¬ 
ward he held commands in Tennessee and Virginia until 1868, 
He was mustered out of the volunteer service in September 
i86f>, but served in the regular army as colonel and brevet- 
major-general till 1871, He then removed to California, w-as 
elected governor by the Democrats, and served from 1883 to 
1887. In February 1891 he was made a colonel on the retired 
list, U.S. Army, and on the 5th of September 1894 died at Buffalo, 
New York. 

STONE MONOMHfTS, PRIMITIVE The raising of com¬ 
memorative monuments of such enduring material as stone is a 
practice that may be traced in all countries to the remotest 
times. The highly sculptured statues, obelisks and other 
monumental erections of modem ci-vilization are but the lineal 
representati-ves of the unhewn monoliths, dolmens, cromlechs, 
&c., of prehistoric times. Judpng from the large number of 
the latter that have still survived 'the destructive agencies 
(notably those of man himself) to which they have been exposed 
during so many ages, it would seem that the motiv^ which led 
to their erection had as great a hold on humanity in ite earlier 
stages of development as at the present time. In giving some 
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idea of the characteristics of these rude and primitive monu¬ 
ments in Britain and elsewhere it will be convenient to classify 
them as follows: (i) Isolated pillars, or monoliths (/lovos, 
solitary, and KCSot, stone) of unhewn stones raised on end, are 
called menhirf (Cornish, maenhir, and Welsh maen, a stone, 
and hir, long). (2) When these monoliths are arranged in lines 
they become alignments {ad, to, and Fr. ligne, a line), as at 
Mdnec, Carnac (see Plate, fig. 5). (3) But if their linear arrange¬ 
ment be such as to form an enclo.surc (enceinte), whether 
circular, oval or irregular, the group is designated by the name 
oi*cromlech (Gaelic, crom, crooked, and leac, Welsh llech, a 
flagstone), as at Carrowmore, Ireland (.sec Plate, fig. 4). (4) 
When the monoliths, instead of standing apart as in the previous 
structures, are placed close to each other and enclose an area 
sufficiently small and narrow to be roofed over by one or more 
capstones so as to form a rude chamber, the monument is 
called a dolmen (Breton, dolmen, from dal, a table, and men, 
Welsh maen, a stone). For illustrations of the dolmens at 
Kcriaval and Kit’s Coty House (see Plate, figs, j and 2.) This 
megalithic chamber is sometimes wholly embedded in a mound 
of earth or stones so as to present to outward appearance the 
form of a tumulus or cairn. As, however, there are many 
tumuli and cairns which do not contain megalithic chambers, 
it is only partially that these profaistoric remains come under 
the category of primitive ston ’ monuments. In the rare 
instances of a dolmen being constructed of two single standing 
stones supporting a third, like the lintel of a door, as may be 
seen at Stonehenge (q.v.), the monument is called a trilitium 
{rpi = t/mIs, three, and Xtbm, stone). 

Menhirs .—Rude monoliths set on end appear to have been 
erected in all ages for a variety of commemorative purposes, 
such as on the accession of kings and chiefs, or to mark the site 
of a battle, a grave, or a boundary line, &c. Throughout the 
British Isles such standing stones are widely interspersed, 
especially in the less cultivated districts. In Scotland, when 
stones were used ceremonially in the act of crowning a king, they 
were called tanist stones, the most celebrated of which was 
the Lia Fail, formerly at Scone (now at Westmin.stcr Abbey), 
on which the kings of Scotland used to be crowned. We read 
also of hare or hoer stones, cambus or camus stones {cam, 
crooked), cat {cath, battle) stones, witch stanes, Druid 
stanes, &c. The Hawk stane, orSaxum Falconis, at St Madoes, 
Perthshire, was erected in memory of the defeat of the Danes at 
Luncarty, and a monolith now standing on the field of Flodden 
is said to mark the place where King James fell. When menhirs 
wore grouped together their number was often significant, 
e.g. twelve (Josh. iv. 5) or seven (Herod, iii. 8). Some standing 
stones arc found to have been artificially perforated, and with 
these superstition has associated some curious ceremonies. 
As examples of this class may be mentioned the famous Stone 
of Odin near the circle of Stennis, the Clach-Charra, or Stone 
of Vengeance, at Onich near Ballachulish, Argyllshire, and 
Men-en-tol (the holed-stone) in Cornwall. Two rude mono¬ 
liths in Scotland bear inscriptions—the famous Newton Stone 
in the district of Garioch, and the Cat Stane near Edinburgh. 
Others have cup-and-ring marking.?, .spirals or concentric circles. 
In Ireland, Wales and Scotland they are occasionally found 
with Ogam inscriptions and in the north-cast of Scotland (Pict- 
land) with some remarkable and hitherto unexplained symbolical 
figures, which were continued on the hewn and elaborately 
sculptured stones of early Christian times so largely found 
in that locality. In England monoliths are often associated 
with the cromlechs or stone circles, as the King’s Stone at 
Stanton Drew, Long Meg at Little Salkeld, the Rmg Stone at 
Avebury, &c. One of the finest British monoliths stands in the 
churchyard of Rudston, Yorkshire. 

Menhirs are found in ail countries which abound in mega¬ 
lithic structures. In France over 1600 isolated examples have 
been recorded, of which about the half, and by far the most 
remarkable, are within the five departments which constitute 
Brittany. Over the rest of France they are generally small, 
and not to be compared in size to those of Brittany. At 


Locmariaquer, Morbihan, is the largest menhir in the world. 
It was in the form of a smooth-sided obelisk, but now lies 
on the ground broken into four fragments, the aggregate 
length of which amounts to ao’5o metres (about 67 ^t.). It 
was made of granite foreign to the neighbourhood, and its 
weight, according to the most recent calculations, amounted to 
347,531 kilogrammes, or 342 tons {L'Homme, 1885, p. 193). Tlie 
next largest menhir is at PMsidy (C6tes-du-Nord), measuring 
about 37 ft. in height. Then follows a list of sixty-seven gradually 
diministog to 16 ft. in height, of which the first ten (all above 
26 ft.) are in Brittany. As regards form these menhirs vary 
greatly. Some are cylindrical, as the well-known pirrre de 
cham^Dolent at Dol (height 30 ft.), and that of Cadiou in 
Finist^re (28 ft.); while that of Penmarch (26 ft.) takes the 
shape of a partially expanded fan. A menhir of quartz at 
M6dr6ac (Illc-et-Vilaine) stands idj ft. high in the form of a 
rectangular pillar indubitablemenl tailU. On the introduction 
of Christianity into France its adherents appear to have made use 
of these menhirs at an early period; many of them at present 
.support a cross, and some a Madonna. While the scattered 
positions of some monoliths suggest that they were sometimes 
used as landmarks, or perhaps as places of rendezvou ; for 
hunters, the singular grouping of others shows that these were 
only secondary or subsidiary functions. So far as the C^am 
inscriptions, found on some of the standing stones in Scotland, 
Ireland and Wales, have thrown light on the subject thej^ppear 
to have been the headstones of graves. It is not uncommon to 
find a monolith overtopping a tumulus, thus simulating the 
bauta (grave or battle) stones of Scandinavia. Menhirs of all 
sizes are also met with 'in Algeria, Morocco, India, Central 
Asia, &c. 

Alignments .—The most celebrated monuments of this class 
are to be seen in the vicinity of Camac in Brittany. They are 
situated in groups at Mdnec (see Plate, fig. 5), Kermario, Ker- 
lescant, Erdeven and Ste Barbe—all within a few miles of each 
other, and in the centre of a district containing the most remark¬ 
able megalithic remains in the world. The first three groups 
are supposed by some archaeologists to be merely portions of 
one original and continuous series of alignments, which extended 
nearly 2 m. in length in a uniform direction from south¬ 
west to north-east. Commencing at the village of M6nec the 
menhirs extend in eleven rows. At first they stand from 10 to 
13 ft. above ground, but as we advance they become gradu¬ 
ally smaller till they attain only 3 or 4 ft. in height, and then 
cease altogether. After a vacant space of about 350 yards 
we come to the Kermario group, which contains only ten lines, 
but the menhirs are nearly of the same magnitude as tho.se at 
the beginning of the former group. After a .still greater interval 
the menhirs again appear at the village of Kerlcscant, but this 
time in thirteen rows. In 1881 M. Felix Gaillard. Plouhamel, 
made a plan of the alignments at Erdeven, from which it appears 
that, out of a total of 1120 menhirs which originally constituted 
the group, 290 are still standing, 740 fallen, and 90 removed. 
The menhirs here may be traced for nearly a mile, but their 
linear arrangement is not so distinct, nor are the stones so large 
as those at Camac. About 50 alignments are known in France. 
At Penmarch there is one containing over 200 stones arranged 
in four rows. Others, however, arc formed of only a single 
row of stones, as at Kerdouadec, Lcur 4 and Camaret. The 
first is 480 metres in length, and terminates at its southern ex¬ 
tremity in a kind of croix gammie. At Leur6 three short lines 
meet at right angles. The third is situated on the rising ground 
between the town of Camaret and the point of Toulinguet. 
It consists of a base line, some 600 yards long, with 41 stones 
(others had apparently been removed), and two rectangular 
lines as short offsets. Close to it were a dolmen and a pros¬ 
trate menhir. All these monoliths consist of a coarse quartz 
and are of small dimensions, only one, at Leur6, reaching a 
height of 9 ft. Alignments are also found in the regions 
flanking the PjTenees, but here they are generally in single file 
—mostly straight, but sometimes reptiliform. One at Peyrelade 
(Billi^re) runs in a straight line from north to south for nearly 
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300 yds. and contains 93 stones, some of which arc of great 
size. At St Columh, in Cornwall, there is one called the Nine 
Maidens, which consists of eight quartz stones extending in 
a perfectly straight line for 36* ft. In Britain, however, 
the alignments are more frequently arranged in a double file, 
or in avenues leading to, or from, other megalithic monuments, 
such as still exist, or formerly existed, in connexion with the 
cromlechs or circles at Avebury, Stonehenge, Dartmoor, Shap, 
CallernLsh, &c. The stone circle at Callernish, in the island of 
Lewis, shows an unusually elaborate design with two parallel 
rows of upright stones running northwards and a single line 
across, thus presenting a cruciform appearance. A very tall 
menhir (17 ft. long) occupies the centre of the circle (43 ft. 
in diameter). The peat which in the course of ages had accumu¬ 
lated to a depth of 5 ft. was removed in 1858, and hence 
the characteristic features of this remarkable monument are 
well seen in the Plate, fig. 3. The only example in England 
comparable to the great alignments of Camac is in the vale of 
the White Horse, in Berkshire. Here the stones, numbering 
about 800, are grouped in three divisions, and extend over an 
irregular parallelogram measuring from 500 to 600 yds. in 
len^h and from 250 to 300 yds. in breadth. Sir Henry Dry den 
describes several groups of alignments in Caithness, as at Garry- 
whin, Camster, Yarhou.se, and the “ Many Stones ” at Clyth 
(Fergusson, Rude Stone Monuments, p. 52<)). Alignments in 
.single and multiple rows have also been observed in Shetland, 
India, Algeria, &c. 

Cromlechs. —In Britain the use of lire word cromlech is vir¬ 
tually synonymous with that of dolmen. In France, however, 
and on tlie Continent generally, it is exclusively applied to that 
class of monument for which in this country only the descrip¬ 
tive name of “ stone circles,” or “ circles of standing stones," 
is used. This application of the term in various countries to 
different clas.se.s of monuments has given ri.se to some confusion. 
The earliest known use of the word occurs in Bishop 
Morgan’s translation of the Bible into Welsh (1588), where “ the 
clefts of the rocks ” Ls rendered by cromlechydd y creigiau. Its 
earliest occurrence in the special sense in which it has continued 
to be used by British antiquaries is in a description of some 
ancient remains by the Rev. John Griffith of IJanddyftian 
(1650), in which he says—“ There is a crooked little cell of 
stone not far frOm Alaw, where according to tradition Bronwen 
Leir was buried; such little houses, wliich are common in this 
country, are called by the apposite name cromUchaw.” In 
this article the word cromlech retains its continental meaning 
and is exclusively used to indicate enclosures (enceintes) formed 
of rude monoliths placed at intervals of a few yards; and as 
such enclosures generally assume a circular, or oval, shape they 
are not infrequently described as stone circles. Rectangular 
enclosures are, however, not unknown, examples of which may be 
seen at Curcunno (Morbihan), near the well-known dolmen of 
that name, and at Saint Just (llle-et-Vilaine). The former 
measures 37 by 27 yds., and is now composed of 22 menhirs, 
all of which are standing (some fallen ones having been restored 
by the government), while about a dozen appear to be wanting. 
A “ donkey-shoe-sliaped ” enclosure has been described by 
Sir Henry Dryden in the parish of Latheron, Gtithness, measur¬ 
ing 226 ft. long, no ft. wide in the middle, and 85 ft. wide 
at the two extremities. Stone circles are frequently arranged 
concentrically, as may be seen in the circles at Kenmore, near 
Aberfeldy, Perthshire, as well as in many other Scottish, Irish 
and Scandinavian examples. More rarely one large circle 
surrounds inner groups without liaving a common centre, as 
at Avebury, where the outer circle (1200 ft. in diameter) sur¬ 
rounded two others, each of which contained an inner con¬ 
centric circle. The stone circle of Ballynoe, Co. Down, 
Ireland, consists of inner and outer (eccentric) circles; the 
former measures about S7 ft. in diameter with 22 stones, and 
the latter 105 ft. in diameter with 45 stones. At Boscawen, 
in Cornwall, there is a group of circled confusedly attached and 
paftially eiyerlapping. Also, on the small island of Er-Lanic 
(near tlft tonous tumulus of Gavr’inis), there is a double 


cromlech (now partially submerged), the circles of which intersect 
each other. Cromlechs may also be connected by alignments or 
avenues, as already explained; and they are often associated 
with other megalithic monuments. Thus, at the end of the 
great Camac alignments are the remains of a large circle which 
can be readily traced, notwithstanding that some houses 
arc constructed within its area. In the British Isles and in 
the north of Europe they frequently surround dolmens (as at 
Carrowmore, Ireland —Plate, fig. 4), tumuli and cairns. A few 
examples of a dolmen being surrounded by one or more circles 
have been recorded by M. Cartailhac from the department of 
Aveyron, in France. Outside the stone circle there is also 
frequently to be found a circular ditch as at Avebury, Stone¬ 
henge, Arbor Ia)w, Ring of Brogar, &c. The most remarkable 
megalithic monument of this class now extant is Stonehenge, 
which differs, however, from its congeners in having the stones 
of its outer circle partially hewn and attached by trans¬ 
verse lintels. The largest cromlech in France was situated at 
the village of Kergonan, on the lle-aux-Moincs (Morbihan), 
about the half of it being now destroyed by the encroachment 
of the houses. The renuiining semi-circumfcrcnce contains 
36 menhirs, from 6 to 10 ft. high, and its diameter is about 
328 ft. This cromlech, like so many English “ circles,” 
was not circular but slightly elliptical. Only a few of the 
British cromlechs exceed these dimensions, among which may 
be mentioned Avebury (1260 by 1170 ft.), Stonehenge (outer 
circle 300 ft., inner 106 ft.), .Stanton Drew (360 ft.), Brogar 
(345 ft.), Ix)ng Meg and her Daughters (330 ft.). One near 
Dumfries with 11 stones and 291 ft. in diameter, called the 
Twelve Apostles, also closely approaches what Fergusson calls 
the loo-metre .size; but, generally speaking, the Scotch and Irish 
examples are of smaller proportions, rarely exceeding 100 ft. 
in diameter. That most of the smaller circles have been used 
as sepulchres has been repeatedly proved by actu-nl excavations 
which showed that interments had taken place within their areas. 
It is difficult, however, to believe that this could have been the 
main object of the larger ones. At Mayborougli, near Penrith, 
there is a circular mound entirely composed of an immen.se 
aggregation of small stones in the form of a gigantic ring and 
enclosing a flat area about 300 ft. in diameter. This space 
is entered by a wide aperture in the ring, and near the centre 
there is a fine monolitli, one of several known to have formerly 
stood there. Of the same type is the Giant’s Ring, near Bel¬ 
fast; but the ring in this instance is made of earth and if is 
considerably larger in diameter (580 ft.), while the central 
object is a fine dolmen. It is more probable that such enclosures 
were used, like many of our modern churches, for the double 
purpose of burying the dead and addressing the living. 

Dolmens. —In its simplest form a dolmen consists of three, 
four, or five stone supports, covered by one selected megalith 
called a capstone, or table. A well-known example of this kind 
in England is Kit’s Coty House ^see Plate), situated between 
Rochester and Maidstone, which is formed of tluee limge sup¬ 
ports witli a enpstone measuring 11 by 8 ft. From this simple 
form there is an endless variety of structures till we reach the 
so-called Giant Graves and Grottes des Fees, which consist of 
numerous supports and several capstones. The dolmen of 
Bagneux, situated in the corner of a plantation on the outskirts 
of the town of Saumur, measures 18 metres in length, 6-50 in 
bre.Tdth and 3 in height. It is constructed of huge flagstones, 
4 on each side, and 4 capstones—the largest capstone measuring 
7-50 metres in length, 7 in breadtli and i in thickness. Another 
near Ess^ (Ille-et-Vilaine) called La Roche aux Fees, is con¬ 
structed of 30 supports and 8 capstones, including the vesti¬ 
bule. Dolmens of this kind are extremely rare in the British 
Isles, the only one comparable to them in form being Calliagh 
Birra’s Hou.se near Monasterboicc, Ireland, which consists 
of 4 capstones supported by 4 or 5 tlnn stones on edge to form 
each side, and one stone closing one end. Owing to its small 
size (12 ft. long by 4 wide) this monument is' disappointing in 
appearance. 'These free-.standing megalithic chambers, generally 
Imown as allers couvciles, as well as many other examples of the 
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simple dobncn, show no evidence of having been covered over 
with a mound. When there was a mound, it necessitated in 
the larger ones an entrance pwsage which, like the chamber, 
was constructed of a series of side stones and capstones. Some 
archaeologists maintain that all dolmens were formerly covered 
with a cairn or tumulus—a theory which undoubtedly derives 
some support from the condition erf many examples still extant, 
especially in’ France, where they may be seen, as it were, 
in all stages of degradation from a partial to a complete state 
qf denudation. Were the soil and stones which compose the 
tumulus of New Grange, Ireland, removed, leaving only the large 
stones which form its entrance passage and central chambers, 
there would be exposed to view a ver>- imposing megalithic 
structure, not unlike the group of monoliths at Callemish 
in the Lewis (sec Plate, fig. 3). The allees aiuvrrles of France, 
Germany and the Channel Islands had their entrance at the end; 
but, on the other hand, those of the Drente, in Holland (Hune- 
bedden), had both ends dosed, and the entrance was on the side 
facing the sun. The covered dolmcas are extremely variable in 
shape—circular, oval, quadrangular and irregular being forms 
commonly met with; and as to size they range from that of an 
ordinary barrow up to that of New Grange, which rises in the 
form of a truncated cone to a height of 70 ft. with a diameter 
of 315 ft. at the base and izoi^t. at the top. Around its 
base was a circle of some thirty nide monoliths, placed about 
10 yds. apart, and forming a circumference of 1000 ft.— 
only a few of these menhirs are now in situ. The entrance 
passage to the interior of this hug'e tumulus measures about 
63 ft. long, 4 ft. 9 in. high, and 3 ft. 6 in. wide, and discloses 
some large blocks of stone; and its cruciform chamber 
measures 26 ft. long, 21 ft. broad, and iqi ft. high in the 
middle. The entrance gallery may be attached to the end of 
the chamber, as in the Grotte de Gavr’inis, or to the side, as in 
the Giant’s Grave at Oem near Roskilde. In other iastances 
there is no distinct chamber, but a long passage gradually 
widening from the entrance; and this may be bent ut an angle, 
as in the dolmen du Rochcr (Morbihan). Again, there may be 
several chambers communicating with one entrance passage; 
or two or three chambers, having .separate entrances, may Ije 
imbedded in the same tumulus. A curious specimen of the 
former may be seen in a ruined tumulus near St Helier, Jersey; 
and an excellent example of the latter is the partially destroyed 
tumulus of Rondosec, near Plouharnel railway station, which 
contains three separate dolmens. That such variations arc 
not due to altered customs, in consequence of wideness of 
geographical range, is shown by de Mortillet, who gives plans 
of no less than 16 differently shaped dolmens (Musee pri- 
hislorigue, pi. 58), all within a confined district in Morbihan. 

Ruined dolmens are abundantly met with in the provinces 
of Hanover, Oldenburg and Mecklenburg. At Riestedt, near 
Uelzen in Hanover, there is, on the summit of a tumulus, a 
very singular dolmen which measures about 40 ft. long and 
6 ft. wide. Another at Naschendorf, near Weimar, consists 
of a mound surrounded by a large circle of stones and a covered 
chamber on its summit. Remains of a megalithic structure at 
Rudenbeck, in Mecklenburg, though now very imperfect, show 
that originally it had been constructed like an allee anwerle. 
It had four supports on each side, two at one end (the other end 
being open and forming the entrance), and two large capstones. 
The length in its completed state was about 20 fL, breadth 
ft., and height from the floor to the under surface of the 
roof 3 ft. According to Bonstetten, no less than 200 of these 
megalithic monuments are distributed over the three provinces 
Luneburg, Osnabriick and Stade;, and the most gigantic ex¬ 
amples in Germany are in the duchy of Oldenburg. In Holland, 
with one or two exceptions, they are confined to the province of 
Drente, where between 50 and 60 still exist, under the name of 
Hunebedden (Huns’ beds). The Borger Hunebed, the largest 
of the group, is 70 ft. long and 14 ft. wide. In its original 
condition it contained 45 stones, ten of which were capstones. 
All the Drente monuments are now denuded, but a few show 
evidences which suggest that they had formerly been surrounded 
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by a mound containing an entrance passage. Only one dolmen 
has been recorded in.Belgium; but in France their number 
amounts to 3000-4000. They are irregularly distributed over 
78 departments, ho less than 618 being in Brittany. *In the 
centre of the country they are also numerous, some 435 having 
been recorded in Aveyron; but here they are of much smaller 
dimensions than in Brittany. From the Pyrenees these rude 
stone monuments are sparsely traced along the north coast 
of Spain and through Portugal to Andalusia, where they occur 
in considerable numbers, but of their precise numbers and 
distribution we have no trustworthy accounts. According to 
Cartailhac (Ages prehistoriques de VEspagne et iu Portugal, 
p. 152) 118 were recorded up to 1879 under the name of antas. 
Many of them are in the form of free-standing dolmens and 
allees couvertes. The most remarkable monument of this kind 
in Spain, and certainly one of the finest in Europe, is that near 
the village of Antequera, some distance north of Malaga. The 
chamber, slightly oval in shape, measures 24 metres long, 
6-15 metres broad, and from 2-70 metres to 3 metres b^h. 
The entire structure comprises 31 monoliths—ten on each 
side, one at the end and five on the roof. Moreover, the roof 
is strengthened by three pillars placed along the middle line 
at the widest part of the chamber. The huge stones are made 
of the Jurassic limestone of the district and, like those of 
Stonehenge, appear to have been partly dressed. The_ entire 
structure was originally, and still is partially covered by 
earth, which formed a mound about 100 ft. in diameter. 
In Africa dolmens are found in large groups in Morocco, 
Algeria and Tunis. General Faidherbe writes of having 
examined five or six thousand at the cemeteries of Bou 
Merzoug, I’Oued Berda, Tebessa, Gastal, &c. (Congris inter¬ 
national d'anth. et d’arch. prihht., 1872, p. 408). In the Channel 
Islands every kind of megalithic monument is met with. At 
Mont Cochon, near St Helier, there was lately discot’ered in a 
mound of blown sand an allie coueerte and, close to it, a stone 
circle surrounding a small dolmen. In the British Isles dolmen 
are common in many localities, particularly in the west of 
England, Anglese}', the Isle of Man, Ireland and Scotland. In 
the last-named country they are not, however, the most numerous 
and striking remains among its rude stone monuments—the 
stone circles and cisted cairns having largely superseded them. 

No dolmens exist in eastern Europe beyond Saxony. They 
reappear, however, in the Crimea and Circassia, whence they 
have been traced through Central Asia to India, where they arc 
widely distributed. Similar structures have also been recog¬ 
nized by travellers in Palestine, Arabia, Persia, Australia, 
Madaga.scar, Peru, &c. The irregular manner in which these 
megalithic monuments are distributed along the we.stem parts 
of Europe bordering on the seashore has led to the theory that 
they were erected by a special people, but as to the when, 
whence and whither of this megalithic race we have no know¬ 
ledge whatever. Although the European dolmens, however 
widely apart they may be situated, have a strong family like¬ 
ness, yet they present .some striking differences in certain locali¬ 
ties. In Scandinavia they are confined to Danish lands and a 
few provinces in the south of Sweden. In the former country 
the exposed dolmens are often placed on artificial mounds and 
surrounded by cromlechs which are either circular (runddysser) 
or oval (langdysser). In Sweden the sepulture a galerie is very 
rarely entirely covered up as in the Giant graves of Denmark. 

In the absence of historical records and scientific investiga¬ 
tions it was formerly the custom to regard all these different 
varieties of primitive stone monuments as of Celtic origin. By 
some they were supposed to have been constructed by the Druids, 
the so-called priests of the Celts; and hence they have been 
described, especially since the time of Aubrey and Stukeley, 
under the name of Celtic or Druidical monuments. But from 
more recent re.searches there can be no doubt that the primary 
object of this class of remains was sepulchral, and that the me^- 
lithic chambers with entrance passages were used as family 
vaults. Against the theory that any of them were ever used’ as 
1 altars, there is prima facie evidence in the care taken to have 
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the smoothest and flattest surface of the stones composing the 
chambers always turned inwards. Moreover, cup marks and 
other primitive markings, when found on capstones, are almost 
inviffiably on their underside, as at the dolmens of Kcria- 
val, Kercado and Dol ar Marchant. Also, all the six stones 
forming the three-sided chamber of the great tumulus of Gavr’inis 
(Morbihan) and most of those in the sides of its long entrance 
passage (44 ft.) arc elaborately sculptured with primitive 
incised patterns, perfectly analogous to those on the walls of 
the chamber of New Grange (Ireland). From its position in 
the centre of a large circ-ular enclosure, as uniformly oven as a 
garden lawn, no dolmen could be more suggestive as a place 
of sacrifice than that within the Giant’s Ring near Relfast; 
yet nothing could be more inappropriate for such a purpose 
than its capstone, which, in fact, is nothing more than a large 
granite boulder presenting on its upper side an unusually rounded 
surface. 

No chronological sequence has been detected in the con.strue- 
tion and evolution of these primitive stone monuments; nor 
can their existence and .special forms in different countries be 
said to indicate contemporaneity. The dolmens of Africa 
are often found to contain objects peculiar to the Iron Age, 
and it is said tliat in some parts of India the people are still 
in the laibit of erecting menhirs, cromlechs, dolmens imd other 
megalithic monuments. Saindinavian archaeologists assign 
their dolmens exclusively to the Stone Age. It would appear 
that, subsequent to the great chambered cairns of the Stone 
Age, a period of degradation in this kind of architecture occurred 
in Britain, when the Bronze Age barrows replaced the dolmens, 
and these again gave way to simple burial in the earth. In 
Scandinavia the megalithic chamber seems to have been dis¬ 
carded in the Iron Age for burials, either by cremation or 
inhumation under huge tumuli, as may be seen in the three 
great mounds of Thor, Odin and Freya at Gamla Ujisala, and 
the ship-barrow at Gokstad on the Sandefiord, the scene of the 
discovery of the Viking .ship now exhibited in the museum at 
Christiania. 

Just on the borderland between the works of nature and art 
comes the so-called Rocking-Stone (Logan, or Loggan, stone, 
French, piern branlante), which usually is nothing more than an 
erratic, ice-transported boulder, poised so nieely over a rocky 
bed that gentle pressure with the hand may cause it to rock 
or oscillate. Such stones appear to be sparsely distributed over 
the whole areii occupied by the primitive stone monuments, 
and, being very large, they were pre-eminently calculated 
to awaken astonishment in the minds of the worshippers 
of the mysterious works of nature. Hence the important 
position assigned to lliem in the Druidical worship invented by 
Stukcley and other imtiquaries of the 18th century. Some 
rocking-stones are evidently artificial, having had the rock cut 
underneath tliem, leaving in each a pivot-like prominence 
on which the block rests; but, on the other liand, natural causes 
can produce similar results, the stone itself acting like an um¬ 
brella to protect the central portion of the bed while weathering 
outside is going on all around. The same process is often well 
illustrated on moraine-bearing glaciers, where a huge stone may 
be seen resting on a pillar of ice several feet in height. That 
man sometimes imitated such striking natural phenomena is 
quite probable, and to .this extent rocking-stones come within 
the category of primitive stone monuments. 

UtBLiOGRApnv. —Ferguffflon, Rude Stone Monuments: W. C. Bor- 
lase, The Dolmens 0/ Inland, &c.; de Mortillet, Lc Prlhistorique, 
&c.: Bonstetten, Essai sue les dolmens: P. Bezier, Inventaire des 
.monuments mlgalilhiques du dfpartement d’Ue-et-Vilaine: Cvnqris 
international d'anth. et d arch. pr 6 historiques (13 vols., 1860-1006); 
MaUriaux pour I’hisioirc primitive et naturelle de I’homme (22 vols., 
1865-1888), continued a-s L'Anthropologie since 1800; Inventaire des 
monuments nUgalithieues de France: Proceedings of the various 
Archaeological Societies of Europe. (R. Mu.) 

STONE RIVER, BATTLE OF, a battle of the American Civil 
WaTj called the battle of Murfreesboro by the Confederates, 
fought on the 31st of December 1862 and the 2nd of January 
1863. After his appointment in October to command the Army 


of the Cumberland, General W. S. Rosecrans, with Chattanooga 
as his objective, moved from Nashville upon General Braxton 
Bragg, who left the winter quarters he had established at 
Murfreasboro and met the Union army on Stone River imme¬ 
diately north of Murfreesboro, on the last day of December. 
The plan of attack on each side was to crush the enemy’s right. 
Bragg’s left, commanded by Lieut.-General W. J. Hardee, over¬ 
lapped and bore back the Union right under Major-General 
A. McD. McCook; and Major-General T. L. Crittenden, command¬ 
ing the Union left, was hurriedly called back from his attack cp 
the Conftxierate right to support McCook. The Union right was 
crumpled up on the centre, where Major-General G. H. Thomas’s 
corps checked the Confederate attack. There was practically 
no fighting on the ist of January, but on the znd the Con¬ 
federates renewed the attack, Major-General J. C. Breckinridge 
witli Bragg’s right attempting in vain to displace Crittenden’s 
division on high ground above the river. On the night of the 
3rd Bragg withdrew and the Union army occupied Murfreesboro. 
Tactically a drawn battle, Stone River was strategically a 
Union victory. The losses on both sides were heavy : of 37,712 
Confederates present for duty, 1294 were killed, 7945 were 
wounded, and about 2500 were missing; and of 44,800 Union 
soldiers present for duly, 1677 were killed, 7543 were wounded 
and ,3680 were missing. 

STONINGTON, a township of New London county, Con¬ 
necticut, U.S.A., in the S.U. corner of the .state, on Long Island 
Sound. Pop. of the township (1900), 8540 (of whom 1968 
were foreign-born), (1910), 9154, including that of the borough 
of Stonington, 2083. Stonin^on is served by the New York, 
New Haven & Hartford railway, which has repair shops here, 
by an electric line connecting with New London, Conn., and 
VVesferly, Rhode Island, and, in summer, by steamer to Watch 
Hill and Block Island. Its harbour is excellent, and it is a port 
of entry, but its foreign trade is unimportant. The township 
rovers an area of about 45 sq. m., and includes, besides the 
borough of Stonington, the villages of Mystic, Did Mystic 
and Pawcatuck (which is closely allied with Westerly, Rhode 
Island). Among the manufactures of the township are foundry 
and machine-shop products, printing pres.ses, silk machinery, 
fertilizers, .spools, thread and cotton, and woollen, silk and velvet 
goods. Ship-building and fishing are among the industries. 
After its settlement in 1649 and the years immediately suc¬ 
ceeding by English planters from Rchoboth in Plymouth Colony 
(to whom a monument was erected in 1889 in Wequctequock 
burying-ground), the territory now included in Stonington town¬ 
ship was first a part of New J,ondon township, and then (1658), 
in accordiincc with a boundary decision of the United Colonies 
of New England, a part (under the name of Southertown) of 
.Suffolk county, Massachusetts, finally reverting to Connecticut 
in accordance with the new boundaries fixed by the Connecticut 
royal cliarler in 1662. In 1664 it gained representation in the 
General Court of Connecticut; in 1665 the name was changed to 
Mystic, and in 1666 to Stonington. In the i8th century the 
village (now the borough) of Stonington (settled in 1752) de¬ 
veloped a brisk trade with Boston, Plymouth and the West 
Indies. Whaling and .sealing were for many years important 
industries, and a whaling captain of Stonington, Nathaniel B. 
Palmer, early in the 19th century, discovered Paltner Land in 
the Antarctic. The village was the seat of military stores 
during the War of Independence, and was bombarded by a 
British frigate in August 1775. In August 1814 another 
British attack, by a squadron under Commander Thpmas M. 
Hardy, was successfully resisted. The borough of Stonington, 
the first in the state, was incorporated in 1801. 

See R. A. MTieeler, History of the Town 0/ Stonington (New London, 
1900). 

STONY POINT, a township in Rockland county. New York, 
U.S.A., on the west bank of the Hudson River, containing a 
village of the same name which is 35 m. N. of New York City 
and 12 m. S. of West Point. Pop. of the township (1890), 4614; 
(1900), 4161; (1905, state census), 3862. Area, about 30 sq. m. 
The village is served by the West Shore and the New York, 
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Ontario, and Western railways. Other villages in the township 
are Gras.sy-Point, where, a.s in Stony Point, brick-making is the 
principal industry; Tomkins Cove, where there are stone-crushing 
works; and Jones Point, which has a trade in gravel, building- 
sand and crushed stone. The surface of the township is rough— 
Dunderberg (1090 ft.) and Bear Mountain (1350 ft.) arc the 
principal eminences, and there is good farming land only at the 
margin of the river. The township was named from a rocky 
promontory which juts into the river in the north-east part of 
the township and rises precipitously on all sides to a height of 
^ut 140 ft. above the river. A small part of the promontory 
is under the juri.sdiction of the United States government, 
which has erected a lighthouiic here, and the remaining portion 
was bought by the state in 1897 for a state battlefield 
reservation, and ha-s been laid out as a public park. At 
the entrance to the park is a memorial arch (1909), designed 
by H. K. Bush-Brown and presented to the state by the 
Daughters of the American Revolution. On Iona Island in 
the north part of the township is a United States naval 
magazine. The promontory' guards the lower passage to 
the highlands of the Hudson, and during the War of Inde¬ 
pendence, when the King’s Ferry between it and Verplanck’s 
Point on the opposite bank was part of an important 
line of communication betweeiu the New Kngland and the 
Middle States, it wa.s of considerarae strategic importance. The 
Americans occupied it in November 1776, and about two y’cars 
later erected a blockhnu.se upon it. The garrison, however, was 
very small, and on the 31st of May 1779 it was taken by the 
British, who immediately erected much stronger fortifictitions. 
On the night of the isth-iOth of July it was recovered by General 
Anthony Wayne, in command of about 1350 picked Amerirmn 
troops, the garrison (under Lieut.-Colonel Henry Johason) losing 
63 in killed, 70 in wounded, and 543 in captured. The American 
loss was only 15 killed and 83 wounded. The Americans, 
however, had no thought from the first of holding the place, 
and evacuated it on the i8th of July. The British immediately 
reocoupied it, and erected stronger fortifications, but late in 
October they, too, abandoned it. In the “ old Treason Hou.se ” 
in the towaship General Benedict Arnold and Major John 
Andre met before daylight on the 22nd of September 1780 
to settle upon plans for the surrender of West Point by 
Arnold to the British. 

See H. P. Jolmston, The Slormittg of Stony Point (New York, 
11)00); H. B. Dawson. The Assault on Stony Point (Morrisania, 
N.Y., 186 y); E. H. Hall and F. W. Halsey, Stony Point Battle-Field 
(New York, 1902); and D. Cole and E. Gay, History of Rockland 
County (ibid., 1884). 

STOOL, a low seat without back or arms. The stool is an 
ancient piece of furniture which came into use when the need 
began to be felt for a seat more easily portable than heavy 
settles and benches—the chair was an apanage of rank Md 
dignity to which no ordinary person dreamed of aspiring. 
Since it could also be used as a small table, it quickly became 
common. In the First Book of The Task William Cowper gives 
a sketch of the evolution of the stool which, for all its vapidity, 
is reasonably exact:— 

“ Joint stools were then created, on three legs 
Upborn they stood. Three logs upholding firm 
A massy slab, in fashion square or round. 
***•«• 

At length a generation more refinfed 
Improved the simple plan; made three legs four. 

Gave them a twisted form vermicular. 

And o'er the seat, with plenteous wadding stuff’d. 
Induc’d a splendid cover, green and blue. 

Yellow and red, of tap’stry richly wrought. 

And woven close, or needle-work sublime.” 

“ Joint ’’ or “ joyned-stool ” simply meant that the parts 
were joined or framed together with mortise and tenon. 
The wooden four-legged, square or oblong variety is often 
called a “coffin-stool.” It may be perfectly true that it 
was used for supporting coffins, but tliat was merely one-yand 
a very occasional one—of many uses, and the name is an 
entire misnomer. The round three-legged stool was a primitive 
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construction, destitute Of ornament and rudely, as well as 
heavily, made. By the middle of the 16th century stools had 
acquired four legs, braced together by stretchers, and the frame 
was often well carved. As the Renaissance impulse »waned, 
forms relapsed into cumbrous and unadorned, and, so far as the 
oak stool of the yeoman and the farmer was concerned, little 
ornamentation was attempted after the middle of the 17th 
century. These seats continued to be made until about the 
end of that period—until, indeed, the increasing cheapness of 
the chair and the growth of habits of comfort caused it to fall 
into disuse. Towards the end of tlie Stuart period the up¬ 
holstered stool reached England from France. It was not 
entirely unknown at an earlier date, but what had been an occa¬ 
sional luxury then betame a common plenishing of the houses 
of the rich. The legs and stretchers took the “ twisted form 
vermicular ” of which the poet speaks—so far as their under¬ 
framing w;is conc'erned these stools were, to all intents and 
purposes, chairs. Thenceforward, indeed, they followed very 
closely the fashions in scats with backs, acquiring the cMbriolc 
leg, the claw and ball or pad feet, the carved knees and other 
eharacteristics of chairs. The footstool is probably more 
ancient than the .stool itself. The ducking-stool was a contri¬ 
vance whereby scolding or drunken women eould be ducked in a 
pond without danger. The stool of repentance was reserved, 
chiefly in Scotland, for the public penance of persons who had 
offended against morality. The “cutty-stool,” whichrJenny 
Geddes threw—or, according to Ur Hill Burton, did not throw— 
at the beginning of the riotous protests against Laud’s Liturgy 
in St Giles’s Church, Edinburgh, in 1637, was of the fald¬ 
stool variety. Cutty ” Simply means short. A fald-stool was 
originally a folding stool used chiefly for ecclesiastical purposes. 
Eventually, while retaining the old name, it became rigid, and 
the designation has now been extended to a litany-desk. The 
camp-stool is immediately derived from the original form of the 
fald-.stool. In France under the aneien regime, the stool, or 
tabouret, acquired a social and courtly .significance of the first 
importance. The wives of princes, dukes, and a few of the 
highest dignitaries of the realm alone had the right to occupy 
a tabouret in the presence of the king, and ladies who became 
widows used every expedient of intrigue to retain a privilege 
which they regarded as the summit of earthly felicity. The 
prise du tabouret, when a lady first took possession of her seat, 
was an occasion of considerable ceremony. 

STOOL-BALL, a game formerly very popular in England, and 
commonly considered as the ancestor of cricket. Joseph Strutt, 
writing in 1801, says of it: “I have been informed that a 
pastime called stool-ball is practised to this day in the northern 
parts of England, which consists simply in setting a stool upon 
the gi'ound, and one of the players takes his place before it, while 
his antagonist, standing at a distance, tosses a ball with the 
intention of striking the stool, and this it is the business of'the 
former to prevent by beating it away with the hand, reckoning 
one to the game for every stroke of the ball; if, on the contrary, 
it should be missed by the hand and touch the stool, the players 
change places; the conqueror at this game is he who strikes 
the ball most times before it touches the stool. I believe the 
same also happens if the person who threw the ball can catch 
and retain it when driven back, before it touches the ground.” 
Some variety of the game, with modifications due to the develop¬ 
ment of cricket, has probably been played even since these days. 

STOPPAMI, ANTONIO (1824-1891), Italian geologist and 
palaeontologist, was bom at I-ecco on the 24th of August 1824* 
He became professor of geologv' in the Royal Technical Institute 
of Milan, and was distinguished for his researches on the Triassic 
and Liassic formations of northern Italy. Among his works 
were Paleontologie Lontbarde (1858—1881); Las Petrifactions 
d’tssino (1858-1860); Ghlogie el paleontologie des conches d 
Avicula Contorta en Lombardie (1860-1865); Corso di geologia 
(3 vols., 1871-1873); E^d L’Era Neozeica (1881). In iJiis last 
work the author discussed the glaciation of the Italian Alps 
and the history of Italy during the Pleistocene age. He died 
at Mikm on the ist of Januarj’ 1891. 
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STOBACE, STEPHEN (1763-1796), English musical composer, 
was boni in London in 1763. His father, Stefano Storaee, an 
Italian contrabassist, taught him the violin so well that at ten 
years old he played successfully the most difficult music of the 
day. After completing his education at the Conscrvatorio di 
Sant’ Onofrio, at Naples, he produced his first opera, GU Sposi 
malcontenti, at Vienna, in 1785. Here he made the acquaint¬ 
ance of Mozart, in whose Nozsf di Figaro his sister, Anna Selina 
Storaee, first sang the piut of Susanna. Here also he produced 
a second opera, Gli Equivoci, founded on Shakespeare's Comedy 
of Errors, and a “ Singspiel ” entitled Der Doctor mid der Apothe- 
ker. But his greatest triumphs were achieved in England, 
whither he returned in 1787. After CTcating a favourable 
impression by bringing out his “ Singspiel ” at Hrury Lane, 
under the title of The Doctor and the Apothecary, Storaee attained 
his first great success in 1789, in The Haunted Tower, an opera 
which ran for fifty nights in succession. No Song, No Supper 
was equally successful in 1790; and The Siege of Belgrade nrdTtv\y 
less so in 1791. The music of The Pirates, produced in 1792, 
was partly adapted from Gli Equivoci, and is remarkable as 
affording one of the earliest instances of the introduction of a 
grand finale into an English opera. These works were followed 
by some less successful productions; but The Cherokee (1794) 
and The Three and the Deuce {1795) were very favourably re¬ 
ceived, and the music to Colman’s play, The. Iron Chest, first 
performed on the i2tti of Man h 1796, created even a greater 
sensation Uian The Haunted Tower. This was .Storace’s la't 
work. He caught cold at the rehearsal, and died on the 19th 
of March 1796. 

The character of Storacc’s music is pre-eminently English; 
but his early intercourse with Mozart gave him an immense 
advantage over his contemporaries in his management of the 
orchestra, while for the excellence of Ids writing for the voice he 
was no doubt indebted to the vocalization of his sister Anna. 
This lady was bom in 1 -ondon in 1766. completed her education 
at Venice under Sacchini, sang for Mozart at Vienna, and first 
appeared at the King’s Theatre in I/indon in 1787. After 
contributing greatly to the success of The Haunted Tower send her 
brother’s later operas, she crowned a long and brilliant caiecr 
by winning great laurels at the Handel Commemoration at 
Westminster Ahlxiy in 1791, retired from public life in 1808, 
and died on the 24th of August 1817. During her stay in Vienna 
she married John Abraham Fisher, a celebrated violinist; but 
he used her so cruelly that she refused to liear his name, and in 
her will—bequeathing property to the amount of £50,000 — 
styled herself “ spin.stcr.” 

STORE (from 0 . Fr. eslor or estaire, I.ate I^it. slaurum or 
instaurum, slock, provisions, supply, from the late use of in- 
staurare, to provide, properly to construct, renew, restore), a 
slock or supply of provisions, goods or other necessaries kept 
for future daily or recurrent use or for a specific purpose; thus 
the term applies equally to the domestic .supply of provisions, 
&c., and to the accumulated stwk of arm.s, ammunition, cloth¬ 
ing, food, &c., kept for the general use of a navy or army. A 
common sccondaiy meaning' is that of the place where a supply 
or stock is kept, a storehouse, and thus the tenn is used particu¬ 
larly in the country districts of Anicriai for the general shop 
where goods of all kinds arc sold by retail. In English the term 
“ stores ’’ has come into u.se for large general shops with many 
dt>partments selling all kinds of goods. 

STOREY (equivalents arc Fr. ctage, Ital. piano, Ger. Stock), 
the term in architecture given to the floor of a building, and 
employed generally when referring to a number of floors one 
above the other; thus a building may be of two, three or more 
Storeys high. It used to be applied to a series of apartments on 
one floor, which are now generally known as a flat. “ Storey ” 
or “ story ” is from 0 . Fr. estoree, building, estorer, to build, 
equip, furnish, store, from Lat. siaurarc, only seen in compound 
instaurare, to repair, restore, ultimately from root sta, to stand. 
“ Story," a tale or narrative, is a shorteri'ed form of “ history.” 

STORK (A. S. stare, Ger. Slorch), the Ciconio alba of ornitho¬ 
logy, a well-known bird, which, however, though often visiting 


Britain, has never been a native or even inhabitant of that 
country. It is a summer visitor to most parts of the European 
continent—the chief exceptions being France (where the native 
race has been destroyed), Italy and Rus.sia—breeding from 
southern Sweden to Spain and Greece, and bding especially 
common in Poland.* It reappears again in Asia Minor, the 
Caucasus, Persia and Turkestan, but farther to the ea.stward 
it is replaced by an allied species, C. hoyciana, which reaches 
Japan. Though occasionally using trees (as was most likely 
its original habit) for the purpose, the stork most generajly 
places its nest on building.s,- a fact familiar to travellers in Den • 
mark, Holland and Germany, and it is nearly everywhere a 
cherished guest, popular belief ascribing good luck to the house 
to which it attaches itself.^ Its food, consisting mainly of frogs 
and insects, is gathered in the neighbouring pastures, across 
which it may be seen stalking with an air of quiet dignity; but 
in the season of love it indulges in gestures which can only be 
called grotc.sciuc—leaping from the ground with extended wings 
in a kind of dance, and, absolutely voiceless as it is, making n 
loud noise by the clattering of its mandibles. At other times it 
may be seen gravely resting on one leg on an elevated place, 
thence to sweep aloft and circle with a slow and majestic flight. 
Apart from its considerable size—^and a stork stands more than 
three feet in height—its contrasted plumage of pure white and 
deep black, with its bright red bill and legs, makes it a conspicuous 
and bcaufiful object, especially when .seen against the fresh 
green grass of a luxuriant meadow. In winter the storks of 
Europe retire to Africa —some of them, it would .seem, reaching 
Cape Colony—while those of Asia visit India. A second 
species, with much the .same range, but with none of its relative’s 
domestic, di.spo.sition, is the black stork, C. nigra, of which the 
upper parts are black, brilliantly glossed with purple, copper and 
green, while it is white beneath—the bill and legs, with a patch 
of bare skin round the eyes, being red. The bird breeds in Wty 
tree.s, generally tho.se growing in a large forest. Two other 
dark-coloured, but somewhat abnormal, species are the purely 
African C. abdimii and the C. episcopus, which has a wider 
nmge, being found not only in Africa but in India, Java and 
Sumatra. The New l\'orld has only one true stork, Dissura 
maguari, which inhabits South America, and resembles not a 
little the C. hoyciana above mentioned, differing therefrom in 
its greenish-white bill and black tail. Both these species are 
very like C. alba, but are larger and have a bare patch of red 
.skin round the eyes. 

The storks form the family Ciconiidac, and together with the 
ibises (Ibididae) arc now ranked as a sulr-order of Ciconiiform 
birds (see Biro). There is no doubt that they include the 
jabiru {q.v.) and its allies, as well as the curious genus Anastomus 
(known in India as the “ open-bill," because its lower mandible 
is hollowed out so as only to meet the maxilla at the base and 
the tip), of which there arc an African and an Asiatic species. 
In all the storks the eggs are white and pitted with granular 
depressions. (A. N.) 

STORM, THEODOR WOLDSEK (1817-1888), German poet 
and novelist, wus bora at Husura, in Schleswig, on the 14th of 
September 1817. Having studied jurisprudence at Kiel and 
Berlin, where he formed a close friendship with the brothers 
Theodor and Tycho Mommsen, he settled in his native town 
as advocate; but, owing to his German sympathies, lost his post 
in 1853. Entering the Prussian service as asse.s.sor at Potsdam, 
he was appointed district judge at Heiligenstadt. After the 

* In that country its numbers are said to liavc greatty dimin¬ 
ished since about 1858. when a disastrous spring storm overtook 
the homeward-bound birds. The like is to be said of Holland .since 
alxjut 18(10. . 

“ To consult its convenience a stage of some kind, often a can- 
wheel, i.s in many places set up and generally occupied by successive 
generations of tenants. 

» Its common Dutch name is Ooijevaar. which can be traced 
through many forms (Koolmann, WOrterb. i. ostfries. Sprache. i. 8, 
sub voce " Adebar ") to the oM word Odeboro (" the bringcr of 
good "). Tr countries where the stork is abundant it enters largely 
into popular tales, songs and proverbs, and from the days of Aesoj> 
has been a favourite in fabla 
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Danish War of 1864 Stoym returned to HusumJ and after filling 
various judicial appointments in the district, retired on a pension 
and died at Hademarschen on the 4th of July 1888. Storm 
is hardly less remarkable as a lyric poet than as a novelist. As 
the former, hg made his d6but, with the two Mommsens, with 
Liederbueh dreier Fremde (1843); but his Gedichte (1852; 12th 
ed., 1900) first obtained for him general recognition. As a 
novelist he gained his first great succe.ss with Jmtnensee (1832; 
51st ed., 1901); and this was followed by numerous other 
short stories. He was never weary of painting the scenes of 
rustic simplicity and the quiet joys of the simple life. He is at 
his best when dealing retrospectively with episodes and incidents 
from his own earlier life. Later he passed to psychological 
problems with Aqids submersus (1877) and Zur Ckronik von 
Grieshuus (1884), and made a deep impression with his fantastic 
Schimmelreiier (1888). 

Storm's Gesammelle Sckrilten appeared in 19 vols. between 1868 
and 1889; new edition in 8 vols. (1898). His correspondence with 
E. M6rike was published in 1891. with G. Keller in 1904. See K. 
Schmidt, C'AaraRh'n'sh'/iCM, i. (1880); also P. Schiitzc, Theodor Storm, 
sein Leben und seine Dichtung (1887); F. Weill. Theodor Storm, tin 
Bild settles Lebens und Schafjens (1888); A. Uiese, Th. Storm und 
der moderns Realismus (1888); and P. Remer, Theodor Storm als 
norddeutseher Dichter (1897). 

STORM (in 0 . Eng. storm, and so in Du. and Low Ger.; in 
O. H. Ger. and mod. Ger. Sturm; tV^ root is probably that seen in 
.stir,” to rouse, move, disturb, cf. Ger. storen), a disturbance of 
the atmosphere, accompanied by high winds or by heavy falls 
of rain, hail or snow, together with thunder and lightning. 
The word is not a part of scientific terminology, such terms as 
“ area of low pressure ” and “ cyclone ” being used. In the 
Beaufort scale {q-v.) the wind-force of a storm is estimated at 
lo-ii and the limit of velocity at from 5610 75 m. per hour. 
(See Meteorology; and for magnetic storms Magnetism, 
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STORNOWAY (Nor.se, Stjarna vagr, “ Stjama’s Bay ”), 
the chief und largest town in the western islands and also the 
principal town of the county of Ross and Cromarty. Pop. 
(1901), 3852. It is situated on the cast coast of Lewis, at the 
head of a capacious harbour with ample quays and wharves, 
accessible at all tides and available for steamers of 3000 tons 
burden. The harbour is protected bj' two headlands, on the 
more southerly of which—Arnish Point—stands a lighthouse. 
From the end of this point there juts out a hne of rocks on the 
extremity of which a beacon, 32 ft. high, has been erected, which 
is illuminated by means of a light thrown on to a prism in the 
lantern from the light in the lighthouse. Stornoway was made 
a burgh of barony by James VI., and is also a police burgh. 
It is the centre of the Outer Hebrides fishery district, and 
during the herring season the population is trebled. Among the 
public buildings are Lewis Hospital, Mossend Hospital, the Court 
House, the Drill Hall, the Masonic Hall, a commodious struc¬ 
ture in which the public library is housed, and the fish mart. 
Stornoway Castle, overlooking the town from a height on the 
west side, is a handsome castellated mansion in the Tudor 
style, built as the residence of Si r James Matheson. 

STORRS, RICHARD SALTER (1S21-1900), American Con¬ 
gregational clergyman, was bom m Braintree, Massachusetts, 
on the 2ist of August 1821. He bore the same name as his 
grandfather (1763-1819), pastor at Long Meadow, Massachu¬ 
setts, from 1785 to 1819, and his father (1787-1873), pastor at 
Braintree, Massachusetts, from 1811 to 1873 (except the years 
1831-1836), both prominent Congregational ministers, who were 
descendants of Richard Mather. He graduated at Amherst in 
1839, stuified law in Boston under Rufus Choate, graduated at 
Andover theological seminary in 1845, and was pastor of the 
Harvard Congregational church of Brookline, Massachusetts, m 
1845-1846, and of the Church of the Pilgrims in Brooklyn, New 
York, from 1846 until shortly before his death in Brooklyn on 
the Sth of June 1900. He was a cons^tive in theoli^, and 
an historical writer of considerable ability. Prom 1848 to i86r 
he was associate editor of the New York Independent, which he 
had helped to establish; from 1887 to 1897 he was president of 
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the American board of commissioners for foreign missions, and 
he was prominent in the Long Island Historic Society. His 
great-grandfather, John Storrs (1735-1799), a chaplain in the 
Continental Army, had been pastor of the Southold Church in 
1763-1776 and in 1782-1787. Dr Storrs’s more important 
published works were : John Wycliffe and the First English Bible 
fi88o). The Recognition oj the Supernatural in Letters and in Life 
(1881), Bernard of Clairvaux (1892), and Foundation Truths oj 
American Missions (1897). 

Sec Charles Storrs, The Starrs Family (New York, 18811). 

STORY, JOHN {c. 1510-1571), English martyr, was educated 
at Oxford, where he became lecturer on civil law in 1535, being 
made later principal of Broadgates Hall, afterwards Pembroke 
College. He appears to have disavowed his Roman Catholic 
opinions just after the accession of Edward VI., but having lieen 
chosen a member of parliament in 1547 he gained notoriety by 
his opposition to the act of uniformity in 1548. For crying out 
“ Woe unto thee, O land, when thy king is a child,” he was 
imprisoned by the House of Commons, but he was soon released 
and went into exile. Returning to England in 1553, he resigned 
his position at Oxford, which was now tliat of regius professor' 
of civil law, and was made chancellor of the dioceses of London 
and of Oxford and dean of arches. Queen Mary being now on 
the throne. Story was one of her most active agents in prose¬ 
cuting heretics, and was one of her proctorsat the trial of Cranmer 
at Oxford in 1555. Under Elizabeth he was again returned to 
parliament, but in 1560 he underwent a short imprisonment 
for boasting about his work in the former reign. In 1563 he 
was again arrested, but managed to e.scape to Flanders, where 
he became a pensioner of thilip II. of Spain. The duke of Alva 
authorized him to exclude certain classes of books from the 
Netherlands and, in 1570, while engaged in this work, he was 
decoyed on to a ship at Antwerp and conveyed to Yarmouth, 
In .spite of his claim that he was a Spanish subject, he was tried 
for high treason, and executed at 'Pyburn on the 1st of June 
1571. In 1886 Story was beatified by papal decree. 

STORY, JOSEPH (1779-1845), American jurist, was born at 
Marblehead, Massachusetts, on the 18th of September 1779, 
He graduated at Harvard in 1798, was admitted to the bar 
gt ^lem. Mass., in 1801, and soon attained eminence in his 
profession. lie was a member of the Democratic party, and 
served in the Mas.sachusetts house of representatives in 1805- 
1808, and in 1810-1812 for two terms as speaker, and was a 
representative in Congress from December 1808 to March 1809. 
In November 1811, at the age of thirty-two, he became, by 
President Madison’s appointment, an associate justice of the 
United States Supreme Court. This position he retained until 
his death. Here he found his true sphere of work. The tradi¬ 
tions of the American people, their strong prejudice for the local 
supremacy of the states and against a centralized government, 
had yielded reluctantly to the establishment of the Federal 
legislative and executive in 1789. The Federal judiciary had 
been organized at the same time, but had never grasped the 
full measure of its powers. Soon after Story’s appointment 
the Supreme Court began to bring out into plain view the powers 
which the constitution had given it over state courts and state 
legislation. The leading place in this work belongs to Chief 
Justice John Marshall, but Story has a very large share in that 
remarkable series of decisions and opinions, from 1812 until 1832, 
by which the work was accomplished. In_ addition to this he 
built up the department of admiralty law in the United States 
courts; he devoted much attention to equity jurisprudence, and 
rendered invaluable services to the department of patent law. 
In 1819 he attracted much attention by his vigorous charges to 
grand juries denouncing the slave trade, and m 1820 he was a 
prominent member of the Massachusetts Convention called to 
revise the state constitution. Tn 1829 he became the first Dane 
Professor of Law at Harvard University, and continued until 
his death to hold this position, meeting with remarkable success 
as a teacher and winning the affection of his students, whom 
be imbued with much of his own enthusiasm. He died at 
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Cambridge, Alass., on the i oth of September 1845. industrj’ 
was unremitting, and, besides attending to his duties as an asso¬ 
ciate justice and a professor of law, he wrote many reviews and 
magazine articles, delivered various orations on public occasions, 
and published a large number of works on legal subjects, which 
won high praise on both sides of the Atlantic. 

Among his publications are: Cummenlurirs oil the Law of Bailments 
(i8,t2); Commentaries on the Constitution of the United States (3V0IS., 
1833), a work of profound learning which is still the standard treatise 
on the subject; Commentaries on the Conflict of Laws (1834), by many 
regarded as his ablest work; Commentaries on Equity Jurisprudence 
(2 vols., 1835-1836); Equity Plcadinqs (18 38); Law of Agency (1839); 
Law of Partnership (1841); Law of Hills of Exchange (1843); and 
Law of Promissory Notes (1845). lie also edited several standard 
legal works, llis Supreme Court decisiotis may be found in Cranch’s, 
Wlieaton's and Peters's Reports, his Circuit Courts decisions in 
Mason's, Sumner's and Story’s Reports, llis Miscellaneous Writings, 
first published in 1835, appeared in ,an enlarged edition (2 vols. 
in 1851). 

See t he J.ife and J.etters of Joseph Story (2 vols., Bo.-,ton and 
London, 1851), by his son, W. W, Storj*. 

STORY, ROBERT HERBERT (1835 -1907), Scottish divine, 
principal of Glasgow Univer.sity, wa.s born on the 28th of Januuiy 
1835 Koseneath, Dumbarton.shire. lie was educated at the 
universities of Edinburgh, St Andrews and Heidelberg. In 
1859 he was assistant minister at St cVndrew's Church, Montreal, 
and in F'ebruaty iSfio was inducted as minister of Roseneath 
in succession to his father. In 1887 he removed to Glasgow as 
profes.sor of church history; he had also been appointed in 1886 
to a chaplaincy* to Queen Victoria. In 1898 he became princi- 
ptd of the university in succes.sion to John Caird. He was 
moderator of the General Assembly in 1894, and its principal 
clerk from that year till his death on the J3th of January 1^07, 
Stoiy* was a stanch supporter of his Church, and had little 
sympathy for schemes of reunion with the other Presbyteritm 
communities. He vigorously opposed the action of Bishop 
Welldon, then metropolitan of Calcutta, in excluding Scottish 
chaplains and troops from the use of garrison churches in India 
because these had received episcopal consecration. He was 
characterized by an absolutely fearless honesty, which sometimes 
gave offence, but at the basis of his nature tlierc was a warm, 
tender and sympathetic heart, incapable of meanness or intrigue. 
In addition to lives of his father (1862), Professor Robert Lee 
(1870) and William Carstares (1876), he published a devotional 
book Christ the Consoler; a volume of sermons. Creed and 
Conduct (1878); The Apostolic Ministry in the Scottish Church 
(Baird Lecture, 1897), and several pamphlets on church ques¬ 
tions. 

See Principal Story, a Memoir by his Daughters (1909). 

STORY, WILLIAM WETMORB (1819-1895), American 
sculptor and poet, son of the jurist, Joseph Stoiy*, was born at 
Salem, Massachusetts, on the 12th of February 1819. He gradu¬ 
ated at Harvard C-ollegc in 1838 and at the Harvard Law School 
in 1840, continued his law studies under his father, was admitted 
to the Massachusetts bar, and prepared two legal treatises of 
value— Treatise on the Law of Contracts not under Seal (2 vols., 
1844) and Treatise on the Law of Sales of Personal Property (1847). 
Abandoning the law, he devoted himself to sculpture, and 
after 1850 lived in Rome, whither he had first gone in 1848, 
and where he was intimate with the Brownings and with Landor. 
He died at Vallombroso, Italy, on the 7th of October 1895. 
He was a man of rare social cultivation and charm of manner, 
and his studio in Rome was a centre for the gathering of dis¬ 
tinguished English and American literary, musical and artistic 
fieople. During the American Civil War his letters to the Daily 
News in December 1861 (afterwards published as a pamphlet, 
“ The American Question,” i.e. of neutrality), and his articles 
in Blackwood’s, had considerable influence on English opinion. 
One of his earliest works in sculpture was a statue of his father, 
now in the memorial chapel of Mount Auburn Cemetery*, Cam¬ 
bridge, Mass.; others are “Cleopatra” (of which there is an 
enthusiastic description in Hawthorije’s Marble Faun) and 
“ Semiramis ” in the Metropolitan Museum of Art, New York; 
the " Libyan Sibil,” “ Saul,” “ Sardanapalus,” “ Judith,” 
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“ Defilah,” “ Jerusalem Desolate,” “ Alcestis,” “ Medea,” 
“ EIcctra,” “Nemesis,” “Sappho” and other ideal figures; 
and portraits of George Peabody, erected in 1869 in London 
(a replica in bronze being in Baltimore, Maryland); President 
Quincy of Harvard, at Cambridge, Mass.; Colotrel Prescott, at 
Bunker Hill; Edward Everett, Public Gardens, Bo.ston, Mass.; 
Chief Justice Marshall, on the west terrace of the Capitol, and 
Professor Henry for the Smithsonian Institution, Washington; 
and Francis Scott Key, San Francisco. Among his writings, 
in addition to the legal treatises mentioned above, are Life and 
letters of Joseph Story (1851), Roba di Roma (1862), Proportions 
of the Human Figure (1866), Fiammetta (1885), a novel. Conversa¬ 
tions in a Studio (1890), Excursions m Art and Letters (1891), 
and several volumes of poems of considerable merit. His 
poems were collected in two volumes in 1885. Among the 
longer are “A Roman Lawyer in Jerusalem” (a rehabilita- 
t’on of Judas Iscariot), “ A Jewish Rabbi in Rome,” “ The 
Tragedy of Nero ” and “ Ginevra di Siena. ’ The last niuned. 
with “ Cleopatra,” was included in his Graffiti d'ltalia, a 
collection published in 1868. 

His .son. Julian Storv (1857- ), the portrait painter, 

was a pupil of Frank Duveneck, and of Boulanger and Lefebvre 
in Paris, and became a member of the Society of American 
Artists, 1892, a chevalier of the Legion of Honour, Paris, 1901, 
and an associate of the National Academy of Design. He married 
in 1891 Emma Eames ( 1 >. 1867), the operatii; prima donna, who 
secured a divorce in 1907. 

Sue also Henrv James, William Wetmore Story and his Pnends 
(2 vols., I/jndon, 1003). 

STOSS, VEIT (1438 or 1440-1533), German sculptor and 
wood carver, was born in Nuremberg. In 1477 he went to 
Cracow, where he was actively engaged until 1499. It was here 
that he carved the high altar for the Marienkirche, between 
).|77 and 1484. On tlie death of King Kasimir IV. in 1492 
Stoss carved his tomb in red marble for the cathedral in Cracow. 
To the same date is ascribed the marble tombstone of the arch¬ 
bishop Zbigniew Ollsnicki in the cathedral at Gnesen; and soon 
after this he executed the Stanislaus altar for the Marienkirche 
at Cracow. In 1496 he returned to Nuremberg, where he did a 
great deal of work in completing altars. His main works are : 
a relief with the Coronation of the Blessed Virgin in the Germanic 
museum at Nuremberg, a statue of the Blessed Virgin in the 
Frauenkirche, the Annunciation in the Lorcnzkirche and the 
circular rosary in the Germanic museum. 

STOTHARD, CHARLES ALFRED (1786-1821), antiquarian 
draughtsman, son of Thomas Stothard (?.».), was born in London 
on the 5th of July 1786. After studying in the schools of the 
Royal Academy, he began, in 1810, his first historical piece, the 
Death of Richard II. in Pomfret Castle. He published in 1811 
the first part of his valuable work. The Monumental Effigies 
of Great Britain. He was appointed historical draughtsman to 
the Society of Antiquaries, and was deputed by that body to 
visit Bayeux to make drawings of the tapestry. He was made 
a fellow of the society in 1819, and subsequently engaged in 
numerous journeys with the view of illustrating the works 
of D. Lysons. While engaged in tracing a portrait from one of 
the windows of the church of Beer Ferrers, Devonshire, he fell 
and was killed on the spot (May 27, 1821). His widow (after¬ 
wards Mrs Bray), with her brother, completed his Monumental 
Effigies, left unfinished at his death. 

A biography, by llis widow, was published in 1823. 

STOTHARD, THOMAS (1755-1834), English subject painter, 
was bom in London on the 17th of August 1755, “ 

well-to-do innkeeper in Long Acre. Being a delicate child, he 
was sent at the age of five to a relative in Yorkshire, and attended 
school at Acomb, and afterwards at Tadcaster and at Ilford in 
Essex. Shotving a turn for drawing he was apprenticed to a 
draughtsman of patterns for brocaded .silks in Spitalfields, and 
during his leisure hours he attempted illustrations to the works 
of his favourite poets. Some of these drawings were praised 
by Harrison, the editor of the Novelist’s Magazine, and, Stot- 
hard’s master having died, he resolved to devote himself to art 



STOUGHTON—STOURPORT 971 


In 1778 he became a student of the Royal AcadAny. of which he 
was elected associate in 1792 and full academician in 1794. 
In 1812 he was appointed librarian, having served as assistant 
for two years. He died in London on the 27th of April 1834. 

Among his «arliest book illustrations are plates engraved for 
Ossian ahd for Bell’s Poets; and in 1780 he became a regular 
contributor to the Novelist’s Magazine, for which he executed 
one hundred and forty-eight designs, including his eleven admir¬ 
able illustrations to Peregrine Pickle and his graceful subjects 
from Clarissa and Sir Charles Grandison. He contentedly de¬ 
signed plates for pocket-books, tickets for concerts, illustrations 
to almanacs, portraits of popular players—and into even the 
slightest and most trivial sketches he infused a grace and 
distinction which render them of value to the collectors of 
the present time. Among his more important series arc the two 
sets of illustrations to Robinson Crusoe, one for the New Magazine 
and one for Stockdale’s edition, and the plates to The Pilgrims 
Progress (1788), to Harding’s edition of Goldsmith’s FiVor of 
Wakefield (1792), to The Rape of the Lock (1798), to the works 
of Gessner (1802), to Cowper’s Poems (1825), and to The 
Decameron; while his figure-subjects in the .superb editions of 
Roger’s Italy (1830) and Poems (1834) prove that even in latest 
age his fancy was still unexhausted and his hand liardly at all 
enfeebled. He is at his best in subjects of a dome.stic or a 
gracefully ideal sort; the heroic |nd the tragic were beyond 
his powers. The designs by Slothard were estimated by R. N. 
Wornum to number five thousand, and of these about three 
thousand have been engraved. His oil pictures are usually 
small in size, and rather sketchy in handling. Their colouring 
is often rich and glowing, being founded upon the practice of 
Rubens, of whom S’tothard was a great admirer. The “ Vintage,” 
perhaps his most important oil painting, is in the National 
Gallery. He was a contributor to Boydell’s Shakespeare Gallcr)’, 
but his best-known painting is the “ Proce.ssion of the Canterbury 
Pilgrims,” also in the National Gallery, the engraving from 
which, begun by Luigi and continued by Niccolo Schiavonetti 
and finished by James Heath, attained an immense popularity. 
The commission for this picture was given to Stothard by 
R. H. Cromek, and was the cause of a quarrel with his friend 
William Blake. It was followed by a companion work, the 
“ Flitch of Bacon,” which was drawn in sepia for the engraver 
but was never carried out in colour. 

In addition to his easel pictures, Stotliard adorned the grand 
staircase of Burghley House, near Stamford, with subjects of 
War, Intemperance, and the Descent of Orpheus in Hell (1799- 
1803); the mansion of Hafod, North Wales, with a scries of 
scenes from Froissart and Monstrelet (1810); the cupola of the 
upper hall of the Advocates’ Library, Edinburgh (now occupied 
by the Signet Library), with Apollo and the Muses, and figures 
of poets, orators, &c. (1822); and he prepared designs for a 
frieze and other decorations for Buckingham Palace, which 
were not executed, owii^ to the death of George IV. He 
also designed the magnificent shield presented to the duke of 
Wellington by the merchants of London, and executed with 
his own hand a series of eight etchings from the various 
subjects which adorned it. In the British Museum is a 
collection, in four volumes, of engravings of Stothard s works, 
made by Robert Balmanno. 


An interesting but roost indiscriminately eulogistic biography 
of Stothard, by his daughter-in-law, Mrs Bray, was publuhM m 
i8m a C. Coxhead’s Thomas Stothard, RA., an lUustrated Mo«o- 
graph (I90f>). contains a short biographical chaptCT, and m acourotdy 
AateA suromarv of the various books and periodicals illustrated by 
Stotta?r^alM Lstin Dobson, Eighteenth Century Vignettes. 
1st series (1892). 


STOUGHTON, JOHN (1807-1897), English Nonconformist 
divine, was born at Norwich on the i8th of November 1807. 
His father was an Episcopalian, his mother a member of the 
Society of Friends. Stoughton was educated at Nowich 
rLT « "i»n<ir School, and, after an interval of legal study, at High¬ 
bury Congregational College. In 1833 he became ministw ^t 
Windsor, in 1843 at Kensington; in 1856 he was elected chan- 


man of the Congregational Union. From 1872 to 1884 he was 
professor of historical theology in New College, Hampstead. 
He died at Ealing on the 24th of October 1897. Stoughton was 
no controversialist, but did a good deal of sound historical 
work which was published in Church and Slate, j6tk>~i66j 
(London, 1862); Ecclesiastical History of England, 1640-1660 
(4 vols., London, 1867-1870); Religion in England under Queen 
Anne and the Georges (2 vols., 1878); Religion in England from 
iSoo to tS8o (2 vols., 1884). He contributed an account of 
Nonconformist modes of celebrating the Lord s Supper to the 
ritual commission of 1870, arranged a conference on co-operation 
between Anglicans and dissenters (presided over by Archbishop 
Tait) in 1876, was one of Dean Stanley’s lecturers in Westminster 
Abbey and a pall-bearer at his funeral. He was elected to the 
Athenaeum Club in 1874 on the nomination of Matthew Arnold. 

Besides the books already mentioned he wrote a number of more 
popular works, among which Hornet and Haunts of Luther (1875). 
The Italian Reformers (x 88 i) and The Spanish Reformers {rSSs) 
arc conspicuous. His Recollections of a Long Life (1894) *urnisn 
interesting autobiograpliical material. 

STOUB, the name of several English rivers, (i) The East 
Anglian Stour ri.ses in the slight chalk hills in the south-east of 
Cambridgeshire and follows a course ranging from east to south¬ 
east to the North Sea at Harwich, passing Clare, Sudbury, Nay- 
land and Manninglree. It falls about 380 ft. in a course of 60 m., 
and drains an area of 407 sq. m. Over nearly its entire course it 
forms the boundary between Suffolk and Essex. From Mahning- 
trcc downward its course is estuarine, and it is joined immediately 
above Harwich by the estuary of the Orwell. It is navigable 
up to Sudbury but does not bear much traffic. (2) The Kentish 
Stour or Great Stour rise's on the southern face of the North 
Downs, the branch called the East Stour having its source not 
far inland from Hythe, but flowing at first away from the sea, 
while the main or western branch rises near Lenham. They 
unite at Ashford. Passing Canterbury, the Stour divides 
into two branches, the larger reaching the English Channel 
in Pegwell Bay, while the smaller runs north to the North 
Sea at Reculver. The larger branch is joined in the levels 
by the Little Stour from the south. The Stour is navigable 
to Fordwich near Canterbury, but is little used above Sand¬ 
wich. Its length is about 40 m., its fall from Ashford 150 ft., 
and its drainage area 370 sq. m. The name of Stour belongs 
also to (3) a considerable but unnavigablc tributary of the 
Hampshire Avon, rising in Wiltshire, and touching Somersetshire 
and Dorsetshire before it joins the main river in Hampshire 
close to its mouth; (4) a left bank tributary of the Severn, 
which it joins at Stourport, its course being followed by the 
Worcestershire and Stafiordshire canal; and (5) a small 
tributary of the upper Avon, rising in the north of Oxfordshire 
in the hills west of Banbury, and joining the main river a little 
below Stratford-on-Avon. ... 

STOUHBRIDGE. a market town in the Droitwich parlia- 
mentarv division of Worcestershire, England, 144 ra. N.W. by W. 
of London and 10 W. of Birmingham by the Great Western 
railway. Pop. of urban district (1901), 16,302. A branch caiml 
conn6cts with the WorcKitershire and Staffordshire system. The 
town stands on an eminence on the left bank of the Stour. 
Among public buildings are a town hall (1887) and town offices, 
and a school of science and art. There is an endowed grammar 
school founded by Edward VI., and a bluecoat or hospital 
scliool. Dr Johnson received part of his education in this town 
(1726-1727). The principal manufactures are in iron, leathw 
and skins; there are glue works and fire-brick works. Coal and 
fire-clay are raised. The manufacture of glass was established 
in 1536 by enugrants from Hungary, the place where they erected 
their factory being still known as Hungary HiU. Annual 
fairs are held. The town was originally called Bedcote, a 
name retained by the manor. The urban district includes the 
tow«hips of Upper Swinford and Wollaston. 

STODRPOBT, a market town in the Bewdley parliamentary 
division of Worcestershire, England, 14! m. N. by W. of Wor¬ 
cester by the Great Western railway. Pop. of urban district 
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^190) J, 4529. It lies on the left bank of the Severn, at the 
junction of the Stour and the Staffordshire and Worcestershire 
ainal. The town grew up after the opening of the canal in 
1768. Ironworks, carpet-weaving and tanneries occupy many 
hands. At Redstone, the site of a former important ferry over 
the Severn, is a curious hermitage, excavated out of Ae red 
sandstone bank. 

CTOVE, an apparatus for heating a room, building, green¬ 
house or hothouse, or for cooking. It is essentially closed or 
partially closed, as distinct from the open grate or fireplace, and 
consists of a receiver in which the fuel is burned, of cast or sheet- 
iron, tiles cemented together and backed or even of solid masonry. 
Stoves may be classified according to the fuel burned (see Heat¬ 
ing). The word was originally of wider meaning and was used of 
a heated room, house or chamber, thus the 0 . Eng. stoja glosses 
balneum, and mod. Ger. Stube and Dan. slut mean merely a room, 
0 . H. Ger. Stuba, Stupa being used of a heated bathroom; Early 
Du. stmie also was used in this wider sense, the later form stoof is 
used as in modern English, and this may be the immediate source 
of tlie present meaning, the early word having been lost. Romanic 
languages borrowed it, e.g. Ttal. slufa, Er. huve, 0 . Fr. estuve, 
whence wa.s adapted Eng. “ stew,” properly a bath or hothouse, 
used chiefly in plural “ .si ews,” a brothel,and “ to stew,” originally 
to bathe, then to boil slowly, and as a noun, a mess of stewed 
meat. ” Stew,” a fish-pond, is a Low German word stomve, 
dam, weir, fish pond, from stotmen, to dam up, cf. Ger. slauen, 
Eng. stow. 

STOW, JOHN (e. 1525-1605), English historian and antiquary, 
was the son of Tliomas Stow, a tailor, and was born about 1525 
in London, in the parish of St Michael, Comhill. His parents 
were poor, for his father’s whole rent for his house and garden 
was only 6s. 6d. a year, and Stow him.self in his youth fetched 
every morning the milk for the family from a farm belonging to 
the nunnery of the Minories. He learned the trade of his father, 
but possibly did not practise it much after he grew up. In 
1549 he “ kept house ” near the well within Aldgate, but after¬ 
wards he removed to Lime Street ward, where he resided till his 
death. About 1560 he entered upon the work with which his 
name is associated. He made the acquaintance of the leading 
antiquaries of his time, including William Camden, and in 1561 
he published his first work, I'he woorhes of Geffrey Chaucer, rmly 
printed with divers addicions whiche were never in printe before. This 
was followed in 1565 by his Summarie of Knglyshe Chronicles, 
which was frequently reprinted, with slight variations, during 
his lifetime. Of the first edition a cojiy was said to have been at 
one time in the Grenville library. In the British Museum there 
are copies of the editions of 1567,1573, 1590, 1598 and 1604. 
Stow having in his dedication to the edition of 1567 referred to the 
rival publication of Richard Grafton (r. 1500-f. 1572) in con¬ 
temptuous terms, the dispute between them became extremely 
embittered. Stow’s antiquarian tastes brought him imdcr 
ecclesia-stical suspicion as a person “ with many dangerous and 
superstitious books in his possession,” and in 1568 his house was 
searched. An inventory was taken of certain books he possessed 
” in defence of papistry,” but he was apparently able to satisfy 
his interrogators of the soundness of his Protestantism. A second 
attempt to incriminate him in 1570 was also without result. 
In 1580 Stow published his Anndes, or a Generale Chronicle of 
England from Brute until the present yeatc of Christ 1580', it was 
reprinted in 1592, i6oi 'and 1605, the last being continued to 
the 26th of March 1605, or within ten days of his death; editions 

amended ” by Edmund Howes appeared in 1615 and 1631. 

The work by which Stow is best known is his Survey of London, 
published in 1598, not only interesting from the quaint simplicitj' 
of its style and its amusii^ descriptions and anecdotes, but of 
unique value from its minute account of the buildings, social 
condition and customs of London in the time of Elizabeth. A 
second edition appeared in his lifetime in 1603, a third with 
additions by Anthony Munday in 1618, a fourth by Munday and 
Dyson in 1633, a fifth with interpolated amendments by John 
Strype in 1720, and a sixth by the same editor in 1754. The 
editwn of 1598 was reprinted, edited by W. J. Thoms, in 1842, 


in 1846, and wit'h illustrations in 1876. Through the patronage 
of Archbishop Parker, Stow was enabled to print the Flores 
historiarum of Matthew of Westminster in 1567, the Chronicle of 
Matthew Paris in 1571, and the Hhtoria brevis of Thomas 
Walsingham in 1574. At the request of Parker he had himself 
compiled a “ farre larger volume,” An history of this island, but 
circumstances were unfavourable to its publication and the 
manuscript is now lost. Additions to the previously published 
works of Chaucer were twice made through Stow’s “ own painful 
labours” in the edition of 1561, referred to above, and also in 1597. 
.\ number of Stow’s manuscripts are in the Harleian collectibn 
in the British Museum. Some are in the Lambeth library 
(No. 306); and from the volume which includes them were pub¬ 
lished by the Camden Society, edited by James Gairdner, Three 
Fifteenth-Century Chronicles, with Historical Memoranda by John 
Stowe the Antiquary, and Contemporary Notes of Occurrences 
written by him (1880). Stow’s literary labours did not prove very 
remunerative, but he accepted poverty in a cheerful spirit. 
Ben Johnson relates that once when walking with him Stow 
jocularly asked two mendicant cripples “ what they would 
have to take him to their order.” In March 1604 James I. 
authorized him and his deputies to collect “ amongst our loving 
subjects their voluntary contributions and kind gratuities,” 
and himself began “ the largesse for the example of others.” 
If the royal appeal was successful Stow did not live long to enjoy 
the increased comfort Tesulting from it, as he died on the 
6th of April 1605. He was buried in the London church of St 
Andrew Undershaft, where the monument erected by his 
widow, exhibiting a terra-cotta figure of him, still remains. 

Stow’s Survey of London has been edited, with notes, by C. li, 
Kingsford (Oxford, 1908). 

STOWE, HARRIET ELIZABETH [Beecher] (1811-1896), 
American writer and philanthropist, seventh child of Lyman and 
Roxana (Foote) Beecher, was bom at Litchfield. Connecticut, 
U.S.A., on the 14th of June 1811. Her father (the Congregational 
minister of the town) and her mother were both descended from 
members of the company that, under John Davenport, founded 
New Haven.in 1638; and the community in which .she spent her 
childhood was-one of the most intellectual in New England. 
At her mother’s death in 1815 she came most directly under the 
influence of her eldest sister Catherine, eleven years her senior, 
a woman of keen intellect, who a few years later set up a school 
in Hartford to which Harriet went, first as a pupil, afterwards as 
teacher. In 1832 her father, who had for sue years been the 
pastor of a church in Boston, accepted the presidency of the 
newly founded Lane Tlieological Seminary at Cincinnati. 
Catherine Beecher, who was eager to establish what should be in 
effect a pioneer college for women, accompanied him; and with 
her went Harriet as an assistant, taking an active part in the 
literary and school life, contributing stones and sketches to local 
journals and compiling a school geography. She was married 
on the 6th of January 1836 to one of the professors in the 
seminary, Calvin Ellis Stowe. In the midst of privation and 
anxiety, due largely to her husband’s precarious health, she 
wrote continually, and in 1843 published The Mayftewer, a 
collection of tales and sketches. Mrs Stowe passed eighteen 
years in Cincinnati under conditions which constantly thrust 
the problem of human slavery upon her attention. A river only 
separated Ohio from a slave-holding community. Slaves were 
continually escaping from their masters, and were harboured, 
on their way to Canada, by the circle in which Mrs Stowe lived. 
In the practical (juestions which arose, and in the great debate 
which was political, economical and moral, she took a very 
active part. When, therefore, in 1850, Mr Stowe was elected 
to a professorship in Bowdoin College, Brunswick, Maine, and 
removed his family thither, Mrs Stowe was prepared for the great 
work which came to her, bit by bit, as a religious message which 
she must deliver. In the quiet of a country town, far removed 
from actual contact with painful scenes, but on the edge of the 
whirlwind raised by the Fugitive Slave Bill, memory and 
imf^nation had full scope, and she wrote for serial publication 
in The National Era, an anti-slavery paper of Wadiington, D.C., 
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the story of “Unde Toni’s Cabin; or, life among the Lowly.” 
The publication in book form (March so, 185s) was a factor 
which must be reckoned in summing up the moving causes of the 
war for the Union. The book sprang into unexampled popularity, 
and was. translated into at least twenty-three tongues. Mrs 
Stowe used the reputation thus won in promoting a moral and 
religious enmity to slavery. _ She reinforced her story with A 
Key to Uncle Tom's Cabin, in which she accumulated a large 
number of documents and testimonies against the great evil; 
aivi in 1853 .she made a journey to Europe, devoting herself 
especially to creating an entente coriiak between Englishwomen 
and Americans on the question of the day. In 1856 she pub¬ 
lished Dred; a Tale of ike Dismal Swamp, in which she threw 
the weight of her argument on the deterioration of a society 
resting on a slave basis. The establishment of The Atlantic 
Monthly in 1857 gave her a constant vehicle for her writings, as 
did also The Independent of New York, and later The Christian 
Union, of each of which papers successively her brother, Henry 
Ward Beecher, was one of the editors. From this time forth she 
led the life of a woman of letters, writing novels, of which The 
Minister’s Wooinf; (1859) is best known, and many studies of 
social life in the form both of fiction and essay. She published 
also a small volume of religious poems, and towards the end of 
her career gave some public reading|from her writings. In 1852 
lYofessor Stowe accepted a professorship in the Theological 
Seminary at Andover, Massachusetts, and the family made its 
home there till 1863, when he retired wholly from professional 
life and removed to Hartford. After the close of the war for the 
Union Mrs Stowe bought an estate in Florida, chiefly in hope of 
restoring the health of her son, Captain Frederick Beecher 
Stowe, who had been wounded in the war, and in this southern 
home she spent many winters. After the death of her husband 
in 1886 she passed the rest of her life in the seclusion of her 
Hartford home, where she died on the ist of July 1896. She is 
buried by the side of her husband at Andover. 

See Life of Harriet Beecher Stowe, compiled from her letters and 
journals by her son, Charles Edward Stowe (Boston. 1890); Life 
and Letters of Harnet Beecher Stowe, edited by Annie Fields 
(Boston, 1898). (H. E. S.*) 

STOWELL, WILLIAM SCOTT, Bahon (t74S-i836), English 
judge and jurist, was bom at Heworth, a village about 4 m. from 
Newcastle, on the 17th of October 1745, the son of a “ coalfitter ” 
(or tradesman engaged in the transport of coal). His younger 
brother John became the famous Lord Chancellor Eldon. 
Scott was educated at the Newcastle grammar school and Corpus 
Christ! College, Oxford, where he gained a Durham scholarship 
in 1761. In 1764 he graduated and became first a probationary 
fellow and then—as successor to William (afterwards the well- 
known Sir William) Jones—a tutor of University College. As 
Camden reader of ancient history ( 1774) he rivalled the reputation 
of Blackstone. Although he had joined the Middle Temple 
in 176a, it was not till 1776 that Scott devoted himself to asyste- 
matic study of law. In 1779 he graduated as doctor of avil 
law, and, after the customary “ year of silence,” commenced 
practice in the ecclesiastical courts. Ilis professional success 
was rapid In 1783 he became registrar of the court of faculties, 
and in 1788 judge of the consistory court and advocate-general, 
in that year too receiving the honour of knighthood; and in 1798 
he was made judge of the high court of admiralty. Sir William 
Scott twice contested the representation of Oxford University- 
in 1780 without success, buf successfully in 1801. He also sat 
for Downton in T790. Upon the coronation of George IV. (1821) 
he was raised to the peerage as Baron Stowell. After a life of 
distinguished judicial service Lord Stowell retired from the 
bench—from the consistory court in August 1821, and from 
the high court of admiralty in December 1827. His rnental 
faculties became gradually feebler in his old age, and he died on 
the 28th of January 1836. Lord Stowell was twice married— 
in 1781 to Anna Maria, eldest daughter and heiress of John 
Bagnall of Early Court, Berks., by whom he had four children, 
one of these, a daughter, survived him; and in .1813 to the 
dowager marchioness of Sligo. 


Lord StowoU's judgments are models alike of literary execution 
and of judicial reasoning. His style is chaste yet not inornate, 
nervous without abruptness, and perfectly adjusted in every instance 
to the subject with which he deals. His decisions in the cases of 
Dairymplf v, Dalrymple pr Dodson's Beportj and Evans Vi Evans 
(i Hagg. 3i )—from their combined force and grace, from the 
steadiness with which every collateral issue is set aside, from their 
subtle insight into human motives and from the light which they 
cast on marriage law—deserve and will repay attentive perusaf. 
Lord Stowell corajiosed with great care, and some of the MSS. wliich 
he revised for Haggard and Phillimore’s Reports were full of inter¬ 
lineations. Stowell's mind was judicial rather than forensic—^reason¬ 
ing, not as for a dialectic victory nor so as to convince the parties 
on whose suit he was deciding, but only with sufficient clearness, 
fullness and force to justify the decision at which he had arrived. 

The chief doctrines of international law with the assertion and 
illustration of which the name of Lord Stowell is identified are these ; 
the perfect cqualit)’ and entire independence of all states (" Le 
Louts," 2 Dod. 243)—a logical deduction from the Austinian 
philosophy and still one of the fundamental principles of English 
Jurisprudence; that the elementary rules of international law bind 
even semi-barbarous states (the " Hurtige Hane," 2 Rob. .325); that 
blockade to be binding must be effectual (the " Betsey,” 1 Rob. 93); 
and tliat contraband of war is to be determined by " probable destina¬ 
tion ” (the " Jonge Margaretha," I Rob. 189). In the famous 
Swedish convoy case (the “ Maria," 1 Rob. 330; see. too, the 
" Recovery," 6 C. Rob. 348-9) Lord Stowell asserted that " a 
prize court is a court not merely of the country in which it 
sits but of the law of nations.” " The scat of judicial authority," 
he added, in words which have become classic, “ is indc^ 
locally here, in the belligerent country, but the law itself has 
no locality." His dictum concerning the right of a beHlgerent 
to sink a neutral ship, when unable to take her before a prize court, 
was much quoted in J904 in reference to the sinking of the " Knight 
Commander " by the Russians in the Far East. 

The judgments of Lord Stowell were, almost without exception, 
confirmeil on appeal, and tlicy arc to this day the international law 
of England, and liave become presumptive though not conclusive 
ei'idcnce of the international law of America. " I have taken care." 
wrote Justice Story. " that they shall form the basis of the maritime 
law of the United States, and I have no hesitation in saying that 
they ought to do so in that of every civilized country in the world.” 

See Townsend. Lives of Twelve Eminent Judges, vol. ii.; Quarterly 
Review, vol. Ixxv.; W. E. Surtees, Sketch of Lords Stowell and Eldon-, 
Creasy. First Platform of International Law, Reports of Prise Cases 
from jy.i; to jSfo, ed. E. S. Roscoe (2 vols., 1905; contains all the 
more important of Lord Stowell’s judgments). 

STOWMARKET, a market town in the Stowmarket parlia¬ 
mentary division of Suffolk, England; 12 m. N.N.W. of Ipswich 
by the Great Eastern railway, on the river Gipping. Pop. of 
urban district (1901), 4162. The church of St Peter and St Mary 
is Decorated and Early English, with a lofty tower and wooden 
spire. The ancient vicarage has associations with Milton through 
his tutor. Dr Young. The town has an extensive chemical 
manufactory, iron foundry, and factories for the manufacture of 
guncotton, agricultural implements and compressed leather. 
There is also considerable trade in eom, malt, coal, slate and 
timber. 

STBABANE, a market town and the principal town of Co. 
Tyrone, Ireland. Pop. (1901), 5033. It stands at the junction 
of the rivers Moume and Finn, which thenceforward form the 
Foyle. It is i6ii m. N.W. by N. from Dublin by the Great 
Northern railway, and has also a station on the Donegal railway, 
the two corapanies-using separate lines to Londonderry. Lifford, 
across the river, practically a suburb of Strabane, is the county 
town of Co. Donegal. A short canal connects the town with 
the point at which the Foyle becomes navigable. The trade in 
com IS considerable. Linen and shirt making, and iron and brass 
founding, are prosecuted. A castle of the time of James I. has 
left no remains. The town is governed by an urban distrirt 
council. It returned two members to the Irish parliament until 
the Union in 1800. 

STRABO (bom e. 63 B.C.), Greek geographer and historian, 
was bom at Amasia in Pontus, a city which had been much 
Hellenized, and was the royal residence of the kings of Pontus. 
We know nothing of hLs father's family, but several of his mother’s 
relatives held important posts under Mithradates V. and VI. 
Some were of Hellenic, others of Asiatic origin, but Strabo himself 
was by language and education thorou^ly Greek. The date 
of his birth cannot be exactly determined, but from various 
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indications in his work it seems to have been about 63 b.c. He 
studied at Nysa under the grammarian Aristodemus, under 
Tyrannio the grammarian at Rome, under the philosopher 
Xenarchus either at Rome or at Alexandria, and he hod studied 
Aristotle along with Boethus (possibly at Rome under Tyrannio, 
who had access to the Aristotelian writings in Sulla’s library). 
He states that he saw P. Servilius Isauricus, who died at Rome 
in advanced years in 44 b.c., from which it has been inferred that 
he visited Rome early in life. He also tells us that he was at 
Gyaros (one of the Cyclades) when Augustus was at Corinth on 
his return to Rome from the East in 29 b.c., and that he accom¬ 
panied the prefect of Egypt, Aelius Gallas, on his expedition to 
Upper Egypt, which seems to have taken place in 25-24 b.c. 
These are the only dates in his life which can be accurately fixed. 
The latest event mentioned in his work is the death of Juba, king 
of Mauretania, which took place in A.n. 21. 

Although he had seen a comparatively small portion of the 
regions which he dcscribc.s, he had travelled much. As he states 
himself: “ Westward 1 have journeyed to the parts of Etruria 
opposite Sardinia; towards the south from the Euxinc to the 
borders of Ethiopia; and perhaps not one of those who have 
written geographies has visited more places than I have between 
those limits.” He tells us that he had seen Egypt as far south as 
Syene and Philae, Comana in Cappadocia, Ephesus, Mylasa, Ny.sa 
and Hierapolis in Phrygia, Gyarus and Populonia. Of Greece 
proper he saw but little; it is by no means certain that he even 
visited Athens, and though he describes Corinth as an eye¬ 
witness, it is clear that he was never at Delphi, and was not aware 
that the ruins of Mycenae still existed. He had seen Cyrene 
from the sea, probably on his voyage from Puteoli to Alexandria, 
where he remained a long time, probably amassing materials, 
and studying astronomy and mathematics—for nowhere could 
he have had a better means of consulting the works of historians, 
geographers and astronomers, such as Eratosthenes, Posidonius, 
Hipparchus and Apollodorus. We cannot tell where his Geo¬ 
graphy was written, but it was at least finally revised between 
A.n. 17 and 23, since we have historical allusions which can be 
dated to that time. Probably Strabo was then in Rome; the 
fact that his work passed unnoticed by Roman writers such as the 
elder Pliny does not prove the contrary. 

IlVAu.—^His earliest writing was an historical work now lost, 
which he himself describes as his Historical Memoirs. He tells 
us (xi. 9,3) that the sixth book of the Memoirs was identical with 
the second of the Continuation of Polybius) probably, therefore, 
books i.-iv. formed an introduction to the main work. This 
accounts for the fact that he speaks (ii. 70) of having treated of 
the exploits of Alexander in hb Memoirs, a topic which could not 
have found a place in a work which began where that of Polybius 
ended (146 b.c.). According to Suidas, the continuation of 
Polybius was in forty-three books. Plutarch, who calls him 
“ the Philosopher,” quotes Strabo’s Memoirs {Luc. 2%), and cites 
him as an historian {Sulla, 26). Josephus, who constantly 
calls him “ the Cappadocian,” often quotes from him, but does 
not mention the title of the.work. 

The Geography is the most important work on that science which 
antiquity has left us. It was, as far as we know, the first attempt 
to collet all the geographical knowledge at the time attainable, 
and to compose a general treatise on geography. It is not merely 
a new edition of Eratosthenes. In general outline it follows neces¬ 
sarily the work of the last-named geographer, who had first laid 
down a scientific basis for geography. Strabo made considerable 
alterations, hut not always for the better. The three books of the 
older work formed a stnctly technical geographical treatise. Its 
. small size prevented it from containing any such general description 
of separate countries as Strabo rightly conceived to fall within 
the scope of the geographer. “ Strabo indeed appears to be the 
first who conceivra a complete geographical treatise as comprising 
the four divisions of mathematical, physical, political and historical 
geography, and he endeavoured, however imperfectly, to k^ all 
these Ejects in view." The incidental historical notices, which are 
often of great value and interest, are all his own. These digressions 
at times interrupt the symmetry of his plan; but Strabo had all 
the (Iceek love of legendary lore, and he discusses the joumeyings 
of Heracles as earnestly as if they were events within recent history. 
He regarded Homer as the source of all wisdom and knowledge— 


indeed, his description of Greece is largely drawn from Apollodoms's 
commentary on Ine Homeric " Catalogue of Ships ”—and treated 
Herodotus with undeserved contempt, classing him with Ctesias 
and other " marvel-mongers." Yet in some respects Herodotus had 
better information (t.g. in regard to the Cation) t]ian Strabo him- 
.self. Again, Strabo may be censured for discarding the statements 
of Pytlieas respecting the west and north of Europe, accepted as 
they liad been by Eratosthenes. But in this he relied on Polybius, 
whom ho might justly consider as having from his position at Rome 
far better means of gaining accurate information. It must be 
admitted that the statements of Pytheas did not accord with the 
theory of Strabo just in those very points where he was at variance 
with Eratosthenes. He showed likewise an unwarranted scepticSsm 
in reference to the i.sland of Ceme on tlic west coast of Africa, wliich 
without doubt the Carthaginians had long used as an emporium. 

Strabo chiefly employed Greek autliorities (the Alexandrian 
geographers Polybius, Posidonius and Theophancs of Mytilenc, 
the companion ol Pompey) and made comparatively little use of 
Uoman authorities. Although he refers to Caesar's Commentaries 
once by name, and evidently made use of them in other passages, 
he hut imperfectly availed himself of that work. He designed his 
geography as a sequel to his historical writings, and it had as it were 
grown out of his historical materials, wliich were chiefly Greek. 
Moreover Straho probably amassed his material in the library of 
.Mexandria, so that Greek authorities would naturally furnish the 
great bulk of his collections. Doubtless, however, he returned to 
Rome after a long sojourn in Alexandria, a fact which explains 
tlie defectiveness of his information alxiut the countries to the east 
of his native land, and renders it possible for him to have made 
use of the " chorography " of Agrippa, a map of the Roman Empire 
and adjacent countries set up by order of Augustus in the Porticiis 
Vipsamae. 

He de.signed the work for the statesman rather than for the 
student. He therefore endeavours to give a general sketch of the 
character, physical peculiarities and natural productions of each 
country, and consequently gives us much valuable information re¬ 
specting ethnology, trade and metallurgy. It was almo.st necessary 
that ho should select what he thought most important for dcscriiition, 
and at times omit what we deem of more importance. With respect 
to physical geography, his work is a great advance on all preceding 
ones. Judged by modern standards, his description of tlie direction 
of rivers and mountain-chains seems defective, but allowance 
must be made for diflicultics in procuring information, and for want 
of accurate instruments. In rcsiicct of mathematical geography, 
liis lack of scientific training was no great hindrance. He had 
before him the results of Eratosthenes, Hipparchus and Posidonius. 
The chief conclusiona of astronomers concerning tlie spherical 
figure and dimensions of the earth, its relation to the heavenly 
bodies, and the great circles of the globe—the equator, the ecliptic 
and the tropics—were considered as well established. He accepted 
also the division into five zones; he quotes ajiprovingly the assertion 
of Hipparchus that it was impossible to make real ^vances in geo¬ 
graphy witliout astronomical observations for determining latitudes 
and longitudes. 

The work consists of seventeen books, of which the seventh is 
imperfect. The first two are introductory, the next eight deal with 
Euroiic (two being devoted to ^ain and Gaul, two to Italy and 
Sicily, one to the north and east of Europe, and three to Greek lands). 
The eleventh book treats of the main divisions of Asia and the more 
easterly districts, the next three of Asia Minor. Book xv. deals 
with India and Persia, book xvi. with Assyria, Babylonia, Syria 
and Arabia, and tiie closing book with Egypt and Africa. 

Editions .—The Aldine (Venice, 151O) was unfortunately based 
on a very corrupt MS. The first substantial improvements in the 
text were due to Casaubon (Geneva, 1587 j Paris, 1620), whoso text 
remained the basis of subsequent editions till that of Corals (Paris, 
1815-1819), who removed many corruptions. The MSS. were first 
scientifically collated by Kramer (Berfin, 1844-1852), who demon¬ 
strated that Par. 1397 was the best authority for the first nine books 
(it contains no more) and Vat. 1329 for the remainder. Of later 
editions the most iinportant are those of C. Muller (Faria, 1853) and 
Meineke (Leip^, 1&6-1877). H. F. Tozer's volume of selections 
(Oxford, 1893) is useful. Napoleon I., an admirer of Strabo, caused 
a French translation of the Geography to be made by Corafis, Letronne 
and others (Paris 1805-1819); Grosskurd’s German translation (Berlin, 
1831-1834), with notes, is a monumental work. The fragments of 
the Historical Memoirs have been edited by P. Otto. {Leipsiger 
Studien XI, 1891): see also Muller's Fragmenta historicorum grae¬ 
corum, iii. 490 sqq. Bunbury's History of Ancient Geography, 
vol. ii. chs. 21, 22; and F. Dubois's Examen de la giographie de Strabon 
(Paris, 1891) should also bo consulted. (H. S. J.) 

STRACHAN, JOHN (1778-1367), first bishop of Toronto, son 
of John Strachan and Elizabeth Finlayson his wife, was bom at 
Aberdeen, Scotland, on the xath of i^ril 1778. His father died 
in 1792 from an accident in the granite quarries of which he was 
an overseer. Thus from an early age young Strachan had to 
depend upon his own resources and even to assist his mother, 
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whom he loyally aided till her death in 1812. He managed, by 
undertaking private teaching and with the aid of a bursary, to 
go to the university of Aberdeen, where he took his M.A. degree. 
He attended some of the divinity classes at the university, where 
also he formed*a lasting friendship with two of his fellow students, 
well known afterwards as Professor Duncan and Dr Chalmers. 

In 1799 he emigrated to Canada, having been recommended to 
the Hon. Richard Cartwright, of Kingston, Upper Canada, as 
suitable for tutorial work. Strachan went to Canada a Presby- 
t^ian. His associations there, however, were almost exclusively 
with Episcopalians, including Mr Cartwright and the Rev. Dr. 
Stuart, for a time the only cleigyman in the district. Moreover, 
special provision had been made in the Constitutional Act of 1791 
for the liberal endowment of the Protestant religion, then 
identified in the official mind with the Church of England, 
through what were afterwards known as the Clergy Reserves, 
being one-seventh of the lands of the new townships opened for 
settlement. Having decided to enter the Episcopal Church, 
Strachan was ordained on the 22nd of May 1803, and was 
immediately afterwards appointed to the parish of Cornwall. 
Thither he removed his school, which soon became the most 
noted educational institution in the country. There mtiny 
future leaders of public and professional life in Canada came 
under the influence of Strachan^ vigorous personality. In 
1807 he married the youthful widow of Andrew McGill, a wealthy ] 
merchant of Montreal, and brother of the founder of McGill 
University. In 1811 he received the honorary degree of D.D. 
from his alma mater, Aberdeen University. During the same 
year Dr Stuart of Kingston died and was succeeded by his son 
George O’Kill Stuart, incumbent at York, the capital of the 
province. Through the influence of Lieut.-Governor Gore, 
supplemented by that of Sir Isaac Brock, Strachan was pre¬ 
vailed upon in 1812 to transfer himself to York, where he was 
soon deeply involved in civil and ecclesiastical politics. 

During the war of 1812 he was of special service to the 
executive government and the citizens of the town when the 
American troops captured York and burned the public buildings. 
He was chiefly instrumental also in founding the Loyal and 
Patriotic Society of Upper Canada, which raised funds for the 
relief of the wounded and the as.si 5 tance of the widows and 
orphans of the slain. On the urgent recommendation of Lieut.- 
Governor Gore he was appointed to the executive council of 
Upper Canada in 1815. A man of great force of character and 
much ability, of keen ambitions and unusual shrewdness, though 
not remarkable for breadth of mind, he attained to great influence 
in the executive government and was soon the leading spirit in 
that dominant group known in Upper Canadian history as the 
Family Compact. In 1820 he was appointed by Sir Peregrine 
Maitland a member of the legislative council in order that the 
governor might have a confidential medium through whom to 
make communication to the council. At the instance of the 
lieutenant-governor he went to England in 1824, to discuss 
various colonial questions with the earl of Bathurst, then colonial 
secretary. Strachan had no difficulty in convincing Lord 
Bathurst of the justice of his claims on all essential mattcr.s, the 
most important of which was the exclusive right of the Church of 
England in Canada to the Clergy Reserves. Though in favour 
of selling a portion of these lands to provide a fund for the exist¬ 
ing needs of the Church, he secured the defeat of the proposal 
then before the government to dispose of the Clergy Reserves 
to the Canada Company. , He took much interest in the educa¬ 
tion^ affairs of the province, and in 1807 was instrumental in 
having provision made for the establishment of the first gramimr 
schools. In 1824 he secured the passing of an act providing 
assistance for the public schools of each district. During his 
second visit to England in 1826-1827 he obtained a royal charter 
for the university of King’s College, with provision for its endow¬ 
ment out of the crown lands. It was, however, to be entirely 
under the control of the Church of England. In 1827 Strachan 
became archdeacon of York. 

The break-up of the Liverpool ministry m 1827 interrupted the 
successful development of Strachan’s plans for placing virtually 
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the whole of the government endowments for religion and 
education under the control of the Episcopal Church. The storm 
of protest of the other religious denominations caused the colonial 
office to undertake an investigation of the whole question, the 
result of which was presented in the report of 1828. After a 
long silence in the fare of severe and persistent criticism, Strachan 
made a general reply in a very able .speech in the legislative 
council in March 1828. When the storm had subsided the 
Clergy Reserves and university questions remained dormant 
until 1836, when the attempt to apply the Reserves to the 
endowment of rectories renewed the trouble and contributed 
largely to the crisis of 1837. Adverse criticism and a suggw- 
tion from the (colonial office that he should cease from active 
participation in political affairs led to his resignation from the 
executive council, but he declined to give up his seat in the 
legislative council. 

On the death of Bishop Stewart of Quebec the Canadian see 
was divided, and Strachan was made bishop of Toronto in 
August 1839. He energetically oppo.scd the act of 1840, which 
sought to settle the Clergy Reserves question by dividing the 
proceeds among the different religious denominations, the larger 
share still remaining with the Church of England. 

The university of King’s College was finally established, 
with certain modifications of its charter, in 1843, Bishop Strachan 
being the first president. The renewed agitation finally resulted 
in the elimination of all religious tests by the act of 184^^ which 
also changed the name to that of the university of Toronto. 
Strachan at once took steps to found another university which 
should be completely under the control of the Episcopal Church, 
hence the establishment of Trinity University, which was opened 
in 1852. Bishop Strachan also raised once more the question 
of the disposal of the Clergy Reserves. After several strong 
appeals and counter-appeals to the British government, the 
Canadian parliament was allowed to deal as it pleased with the 
question, with the result that the Reserves were completely 
secularized in 1854, provision being made for the life-interest of 
the beneficiaries at the time. Bishop Strachan devoted the 
latter years of his long life entirely to his episcopal duties, and 
by introducing the diocesan synod he furnished the Episcopal 
Church in Canada with a more democratic organ of government, 
fie died in November 1867. 

STRACHEY, SIR JOHN (1823-1907), British Indian civilian, 
fifth son of Edward Strachey, was born in London on the 5th of 
June 1823. After passing through Haileybuty, Strachey entered 
the Bengal civil service in 1842, and served in the North-Western 
Provinces, occupying many important positions. In i86r Ixird 
r nnnin g appointed him president of a commission to investigate 
the great cholera epidemic of that year. In 1862 he became 
judicial commissioner in the Central Provinces. In 1864, after 
the report of the royal commission on the sanitary condition 
of the army, a permanent sanitary commission was established 
in India, with Strachey as president. In 1866 he became chief 
commissioner of Oudh, having been chosen by Lord Lawrence 
to remedy as far as possible the injustice done after the Mutiny 
by the confiscation of the rights of tenants and sm^l proprietors 
of land, maintaining at the same time the privileges of the 
talukdars or great landlords. As member of the legislative 
council he introduced several bills for that purpose, which, with 
the full approval of the talukdars, passed into law. In 1868 he 
became member of the governor-general’s council, and on the 
assassination of Lord Mayo in 1872 he acted temporarily as 
viceroy. In 1874 he was appointed lieutenant-governor of the 
North-Western Provinces. In 1876, by request of Lord Lytton 
and the secretary of state, he consented to relinquish that office, 
and returned to the governor-general’s council as financial 
minister, which post he retained until 18S0. During this time, 
while Lord Lytton was viceroy, important reforms were carried 
Out. The measures for decentralizing financial administration 
initiated under Lord Mayo, were practically completed. The 
salt duties were reduced, and the system under which they were 
levied was altered, and that opprobrium of our adnunistration, 
the inland customs line, was abolished. The removal of dll 
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import duties, including those on English cotton goods, and the 
establishment of complete free trade, was declared to be the fixed 
policy of the government, and this was in great measure carried 
into effect before 1880, when Strachey left India. The defective 
system on which the military accounts were kept occasioned a 
very erroneous estimate of the cost of the Afghan War of 1878- 
80. For this error Strachey' was technically responsible, and 
it was made the occasion of a violent party attack which resulted 
in his resignation. The fact that almost the entire cost of the 
war was paid for out of revenue is a conclusive proof of the state 
of financial prosperity to w-hich India attained as the result of his 
administration. From 1885 to 1895 Strachey was a member of 
the council of the secretary of state for India. He was joint 
author with Sir Richard Strachey of The Finances and Public 
M'orhs of India (1882), besides writing India (3rd cd., 1903), and 
Hastings and the Rohilla War (1892). He died on the 19th of 
December 1907. 

STOACHEY, SIR RICHARD (1817-1908), British soldier and 
Indian administrator, third son of Edward Strachey, was born on 
the 24th of July 1817, at Sutton Court, Somersetshire. From 
Addiscombe he passed into the Bengal Engineers in 1836, and 
was employed for some years on irrigation works in the North- 
Western Provinces. He serv'ed in the Sutlej campaign of 1845- 
46, and was at the battles of Aliwal and Sobraon, was mentioned 
in dcspatclics, and received a brevet-majority. From 1858 to 
1865 he was chiefly cmploy’cd in the public works department, 
cither as acting or permanent secretary to the goveniracnt of 
India, and from 1867 to 1871 he filled the post of director-general 
of irrigation, then specially created. During this period the 
entire administration of public works was reorganized to adapt 
it to the increasing magnitude of the interests with which this 
department has had to deal since its establishment by Lord 
Dalhousie in 1834. For this reorganization, under which the 
accounts were placed on a proper footing and the forest adminis¬ 
tration greatly developed, Strachey was chiefly responsible. 
His work in connexion with Indian finance was important. In 
1867 he prepared a scheme in considerable detail for decentraliz¬ 
ing the financial administration of India, which formed the 
basis of the policy afterwards carried into effect by his brother 
Sir John Strachey under Lord Mayo and Lord Lytton. He left 
India in 1871, but in 1877 he was .sent there to confer with the 
government on the purcliase of the East Indian railway, and was 
then selected as president of the commission of inejuiry into 
Indian famines. In 1878 he was appointed to act for six months 
as financial member of the govcmor-gcncral’s council, when he 
made proposals for meeting the difficulties arising from the 
depreciation of the rupee, then just beginning to be serious. 
The.se proposals did not meet with the support of the secretary 
of state. From that time he continued to take an active part 
in the efforts made to bring the currencies of India and England 
into harmony, until in 1892 he was appointed a member of Lord 
Herschell’s committee, which arrived at conclusions in accor¬ 
dance with the view's put forward by him in 1878. He attended 
in 1892 the International Monetary Conference at Brussels as 
delegate for British India. Strachey was a member of the council 
of the secretary of state for India from 1875 to 1889, when he 
resigned his seat in order to accept the past of chairman of the 
East Indian Railway Gimpany. Strachey’s scientific labours 
in connexion with the geology, botany and physical geography 
of the Himalaya were co'nsiderable. He devoted much time to 
meteorological research, was largely instrumental in the forma¬ 
tion of the Indian meteorological department, and became 
chairman of the meteorological council of the Royal Society in 
1883. From 1888 to 1890 he was president of the Royal Geo¬ 
graphical Society. In 1897 he was awarded one of the royal 
me^ls of the Royal Society, of which he became a fellow in 
1854; and in the same year he was created G.C.S.I. He died on 
the i*th of February 1908. His w'idow', I.ady Strachey, whom 
he married in 1889, became well-known as an authoress and a 
supporter of women’s suffrage. ' 

STRACHWirZ, nORITZ KARL WILHELM AHTON, Gkaf 
Vou (i8a2-r847), German poet, was horn on the 13th of March 
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1822 at Peterwitz near Frankenstein in Silesia. After studying 
in Breslau and Berlin he settled on his estate in Moravia, where 
he devoted himself to literary pursuits. When travelling in 
Italy in 1847 he was taken ill at Venice, and died on the nth of 
December at Vienna. Although he had thus only reached his 
twenty-fifth year, he revealed a lyric genius of remarkable force 
and originality. His first collection of poems, Lieder eines 
Efwachmden, appeared in 1842 and went through several 
editions. Neue Gedichte were published after his death in 1848. 
These poems are characteristic of the transition through whi^h 
the German lyric was passing between 1840 and 1848; the old 
Romantic strain is still dominant, especially in his ballads, 
which are unquestionably his finest productions; but, side by 
side with it, there is to be seen the influence of Platen, to whose 
warmest admirers Strachwitz belonged, as well as echoes of the 
restless political spirit of those eventful years. His political 
lyric was, however, tempered by an aristocratic restraint which 
was absent from the writings of men like Herwegh and Freili- 
grath. Strachwitz’s early death was a great loss to German 
letters; for he was by far the most promising of the younger 
lyric poets of his time. 

Strachwitz’s collected Gedichte appeared first in 1850 (8th ed., 
1891); a convenient rqirint will be found in Rcclam’s Universal- 
bibliothek. See A, K, T. Tielo, Die Dichtung des Crafen Moritz von 
Strachwitz (1902). 

STRADELLA, ALESSANDRO (?i64S-i682), Italian composer, 
was one of the most accomplished musicians of the 17th century. 
The hitherto generally accepted stoty of his life was first circum¬ 
stantially narrated in Bonnet-Bourdelot's Histoire de la inusique 
et de ses efjets (Paris, 1715). According to this account, Stradella 
not only produced some successful operas at Venice, but also 
attained so great a reputation by the beauty of his voice that a 
Venetian nobleman engaged him to instruct his mistress,Ortensia, 
in singing. Stradella, the narrative goes on to say, shamefully 
betrayed his trust, and eloped with Ortensia to Rome, whither 
the outraged Venetian sent two paid bravi to put him to death. 
On their arrival in Rome the assassins learned tliat Stradella 
had just completed a new oratorio, over the performance of 
which he was to preside on the following day at S. Giovanni in 
Laterano. Taking advantage of this circumstance, they deter¬ 
mined to kill him as he left the church; but the beauty of the 
music affected them so deeply that their hearts failed tliem at the 
critical moment, and, confessing their treachery, they entreated 
the composer to ensure his safety by ijuitting Rome immediately. 
Thereupon Stradella fled with Ortensia to Turin, where, notwith¬ 
standing the favour shown to him by the regent of Savoy, he 
was attacked one night by another bund of assassins, who, headed 
by Ortensia’s father, left him on the ramparts for dead. Through 
the connivance of the French ambassador the ruffians succeeded 
in making their escape; and in the meantime Stradella, recovering 
from his wounds, married Ortensia, by consent of the regent, and 
removed with her to Genoa. Here he believed himself safe; but 
a year later he and Ortensia were murdered in their bouse by a 
third party of assassins in the pay of the implacable Venetian. 

Recent research has shown that Stradella was the son of a 
Cavaliere Marc’ antonio Stradella of Piacenza, who m 1642-1643 
was vice-marchese and governor of Vignola for Prince Bon- 
compagni, who did not wish to live in the dominions from which 
he took the title of marchese di Vignola. He was deprived of his 
office in 1643 for having surrendered the castle to the papal 
troops, although it might have sustained a siege of several days 
and the help of the duke of Modena was expected. ^ elder 
brother of Alessandro, Francesco by name, became a member of 
the Augustinian order, and seems to have enjoyed the protection 
of the house of Este. Alessandro is suppo.sed to have been bom 
about 1645 or earlier, probably at Vignola, or Monfestino, a town 
on the road from Modena to Pistoja, to,which his father retired 
after his dismissal; but no records of his birth have come to light 
in either of these places. The first certain date in his life is 
1672, in which year he composed a prologue for the perfoimance 
of Cesti’s opera La Dori at Rome; and we may conclude that he 
spent a considerable time at Rome about this period, since his 
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cttntatas and other coni)positions contain frequent allusions to 
Rome and noble Roman fatnilics. There is, however, no proof 
that he ever performed the oratorio Si. Giovanni Battista in the 
Lateran. Documents in the archives at Turin relate that in 
1677 he furivrti there with the mistress of Alvise Contarini, with 
whom he had eloped from Venice. Contarini demanded that 
both should be given up to him, or failing that, that Stradella 
should not be allowed to exercise his profession until the lady 
had been either placed in a convent or made his legitimate wife, 
^radella was protected by the regent of Savoy, the duchess 
Uioyanni Battista de Nemours, and the Contarini family, 
indignant at his audacity, sent two hired assassins to Turin, by 
whom Stradella was wounded but not murdered. We hear of 
Stradella last at Genoa. An opera by him, La Forza delT amor 
palerno, was given there in 1678, and his last compo.sition, 11 
Barcheggio (i.e. a “ Water-Music ”), was performed on the i6th 
of June 1681 in honour of the marriage of Carlo Spinola and 
Paola Brignole, which was solemnized on the 6th of July of the 
same year. Documents in the archives at Modena inform us that 
in February 1682 Stradella was murdered at Genoa by three 
brothers of the name of Lomellini, whose sister he had seduced. 

It is extremely improbable that Stradella had any great reputa¬ 
tion as a singer, since the great Italian singers of the 17th century 
were almost exclusively castrati; ^t he may well have been a 
teacher of singing, and he appear? to have instructed his lady 
pupils in Genoa on the harpsichord. He is principally important 
as. a composer of operas and chamber-cantatas, although com¬ 
pared with his contemporaries his output was small. In spile of 
ins dissolute life hiscommandof the technique of composition was 
remarkable, and his gift of melodic invention almost equal to 
that of A. Scarlatti, who in his early years was much influenced 
by Stradella. His best operas are 11 Floridoro, also known as 11 
Moro per amore, and 11 Trespolo tutore, a comic opera in three 
acts which worthily carried on the best traditions of Florentine 
and Roman comic opera in the 17tli century. His chutch music, 
on which his reputation has generally been based, is of less im¬ 
portance, though the well-known oratorio S, Giovanni Battista 
displays the same skill in construction and orchestration (so far 
as the limited means at his disposal permitted) as the operas. A 
serenata for voices and two orchestras, Qual prodigo ch'io miri, 
was used by Handel as the basis of several numbers in Israel in 
Egypt, and was printed by Chrysander (Leipzig, 1888); the 
MS., however, formerly in the possession of Victor Schodcher, 
from which Chrysander made his copy, has entirely disappeared. 
The well-known aria Field, signore, also sung to the words 
Se i miei sospiri, cannot possibly be a work of Stradella, and 
there is every reason to suppose that it was composed by F6tis, 
Niedermeyer or Rossini. 

The finest collection of Stradfella’s works extant is that at the 
Bibiioteca Kstense at Modena, which contains 148 MSS., including 
four operas, six oratorios and several other compositions of a semi- 
dramatic character. A collection of cantale a voce sola was be¬ 
queathed by the Contarini family to the library of St Mark at Venice; 
and some MSS. are also preserved at Naples and in Paris. Eight 
madrigals, three duets, and a sonata for two violins and bass will 
be found among the additional MSS. at the British Museum, five 
pieces among the Harlcian MSS., and eight cantatas and a motet 
among those in the library at Christ Church, Oxford. The Rtz- 
william Museum at Cambridge possesses a large number of his 
chamber-cantatas and ducts. 

Sec also Heinz Hess, Die Opern Alessandro Stradellas (Lcipag, 
*903), which includes the most complete catalogue yet made of 
StradoUa's extant works; Catolani, DAle Opere di A. Stradella 
instenti noil' arohivio musieale della t. bibiioteca palatina di Modena 
(Modena, 1865); and Sedli^ Taylor, The IndetOedness of Handel 
to other Composers (Cambridge, 1906). 

6 TBADIVAB 1 , ANTONIO (1644-1737), Italian violin-maker, is 
associated throughout his life with Cremona, where he brought 
the craft of violin-making to its highest pitch of perfection. 
The obscure details of his life have been thoroughly worked out 
in the monograph on him by W. H. Hill, A. F. HUl and Alfred 
Hill (1902). He was still a pupil of Nicolas Amatis in 1666, 
when Iw had already begun to insert his own label on violins 
of his making, which at first follow the smaller Amati model, 
solidly constructed, with a thick yellow varnish. It was not 


till 1684 that he b^an to ’produce a larger model, a dewier 
coloured varnish, and brautifying the instnimenta in various 
details, his “ long ” pattern (from 1690) representing a complete 
innovation in its proportions; while from 1700, after far a few 
years returning to an earlier style, he again broadened and other¬ 
wise improved his model. He also made some beautiful violon¬ 
cellos and violas. The most famous instruments by him are 
Violins: the “Hellier” (1679), the “Selliere” (before 1680), 
the “ Tuscan ” (1690), the “ Betts ” (1704), the “ Ernst ” (1709), 
“ La Pucelle ” (1709), the “ Viotti ” (1709), the “ Vieuxtemps ” 
(1710), the “ Parke ” (1711), the “ Boissier ” (1713), the “ Dol- 
phun ” (1714), the “ Gillot ” (1715). the “ Alard,” the finest of all 
(1715), the “ Cessot ” (1716), the “ Messiah ” (1716), the “ Sas- 
serno ” (1717), the " Maurin ” (1718), the “ Lauterbach ” (1719), 
the “ Blunt ” (1721), the “ Sarasate ” (1724), the “ Rode ” 
(1722), the “ Deurbroucq ” (1727), the “ Kiesewetter " (1731), 
the “ Habeneck ” (1736), the “ Muntz ” (1736). Violas : the 
“ Tuscan ” (1690), two of 1696 formerly belonging to the king 
of Spain, the “Axchinto” (1696), the “Macdonald” (1701), 
and the “Paganini” (1731). Violoncellos: the “Archinto” 
(1689), the “Tuscan” (1690), the “Aylesford” (1696), the 
“ Cristiani ” (1700), the “ Servais ” (1701), the “ Gore-Booth ” 
(1710), the “ Duport ” (1711), the “ Adam ” (1713), the “ Batta ” 
(17141, the “ Piatti,” the finest of all (1720), the “ Bandiot” 
(1725), the “ Gallay ” (1725). Antonio Stradivari’s sons Fran¬ 
cesco (1671-1743) and Omobono (1679-1742) were also^iolin- 
makers, who assisted their father, together with Carlo Bergonzi, 
who appears to have succeeded to the possession of Antonio’s 
stock-in-trade. The Stradivari method of violin-making created a 
standard for subsequent titnes; but what is regarded os Antonio’s 
special advantage, now irrecoverable, was his varnish, soft in 
texture, shading from orange to red, the composition of which has 
been much debated. (See also V101.1N.) 

STRAFFORD, EARLS OF. The first earl of Strafford was 
Charles I.’s friend and adviser, Thomas Wentworth (see below). 
When he was attainted and executed in May 1641 his honours 
were forfeited, but later in the year his only son, William (1626- 
1695), was created earl of Strafford, his father’s attainder being 
reversed by act of parliament in 1662. William died without 
issue on the 16th of October 1695, when all his titles, except the 
barony of Raby, became extinct. His estates passed to a kins¬ 
man, ‘Thomas Watson, afterwards Watson-Wentworth (d. 1723), 
a son of Anne (1629-1695), daughter of the 1st earl, and her 
husband Edward Watson, 2nd Baron Rockingham. In 1746 
Watson-Wentworth’s son, Thomas Watson-Wentworth (c. 1690- 
1750), was created marquess of Rockingham, and wh^ his son 
Charles, the 2nd marquess, died in 1782, the estates passed to his 
maternal nephew, William Fitzwilliam, end Earl Fitzwilliam 
(1748-1833). His descendant, the present Earl Fitzwilliam, is 
the owner of Wentworth Woodhouse, near Rotherham, and the 
representative of the Wentworth family. 

The barony of Raby passed to the and earl’s cousin, Thomas 
Wentworth (1672-1739), son and heir of Sir William Wentworth 
of Northgate Head, W^efield. In early life he saw much service 
as a soldier in the Low Countries, and was occasionally emplo^red 
on diplomatic errands. From 1711 to 1714 he was British 
ambassador at the Hague, and in 1711 he was created earl of 
Strafford. The earl was one of tiie British representatives 
at the congress of Utrecht, and in 1715 he was impeached 
for his share in concluding this treaty, but the charges against 
him were not pressed to a conclusion. He died on the 15th of 
November 1739. The earldom became extinct when Frederick 
Thomas, the 5th earl, died in August 1799. Wilii^ the 4th 
earl (1722-1791), had a sister Anne, who married Willie 
Connolly; and one of their daughters, Anne, married George 
Byng (d. 1789) of Wrotham Park, Middlesex. Their son. Sir 
John Byng (1772-1860), a distinguished soldier, was created earl 
of Strafford and Viscount Enfield in 1847. Having entered the 
army in 1793, Byng served in Flanders and commanded a brigade 
during the Peninsular War. He was present at Waterloo and 
became a field marslial in 1855. The earldom of Strafford is still 
held by his descendants, 
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STRAVrOBD, THOMASWEllTWORTH,EAKt of(i593-i64i), 
English statesman, son of Sir William Wentworth, of Wentworth 
Woodhouse, near Rotherham, a member of an ancient family 
long established there, and of Anne, daughter of Sir Robert 
Allans of Stowell, Gloucestershire, was born on the 13th of April 
1593, in London. He was educated at St John’s College, Cam¬ 
bridge, was admitted a student of the Inner Temple in 1607, and 
in 1611 was knighted and married Margaret, daughter of Francis 
Clifford, 4th earl of Cumberland. In 1614 he represented York¬ 
shire in the Addled Parliament, but, so far as is now known, 
it was not till the parliament of rdei, in which he sat for the same 
constituency, that he took part in the debates. His position 
towards the popular party was peculiar. He di d not sympathize 
with their zeal for war with Spain, but James’s denial of the rights 
and privileges of parliament seems to have caused him to join in 
the vindication of the claims of the hou.se of which he was a mem¬ 
ber, and he was a warm supporter of the protestation which drew 
down asentenceof dissolution upon the third parliamentof James. 

In 1622 Wentworth’s wife died, and in February 1625 he 
married Arabella Holies, daughter of the earl of Clare. He was 
returned for Pontefract to the parliament of 1624, but appears to 
have taken no part in the proceedings. He had no sympathy 
with the popular outcry against Spain nor for wars undertaken 
for religious considerations to the neglect of the practical interests 
of the country. He desired also to avoid foreign complications 
and “ do first the business of the commonwealth.” To the 
advances of Buckingham he replied coldly that “ he was ready 
to serve him as an honest man and a gentleman.” In the first 
parliament of Charles 1 ., June 1625, he again represented York¬ 
shire, and at once marked his hostility to the proposed war 
with Spain by supporting a motion lor an adjournment before 
the house proceeded to business. He took part in the opposition 
to the demand made under the influence of Buckingham for war 
subsidies, and was consequently, after the dissolution in Novem¬ 
ber, made sheriff of Yorkshire, in order to exclude him from the 
parliament which met in 1626. Yet he had never taken up an 
attitude of antagonism to the king. His position was very’ 
different from that of the regular opposition. He was anxious 
to serve the Crown, but he disapproved of the king’s policy. In 
January 1626 he had asked for the presidency of the Council of 
the North, and had visited and been favourably received by 
Buckingham. But after the dissolution of the parliament he 
was dismissed from the justiceship of the peace and the office of 
cusios rotulorum of Yorkshire, to which he had been appointed 
in 1615, as the result probably of his resolution not to support 
the court in its design to force the country to contribute money 
without a parliamentary grant. At all events he refused in 
1627 to contribute to the forced loan, and was imprisoned in 
consequence. 

Wentworth’s position in the parliament of 1628 was a striking 
one. He joined the popular leaders in resistance to arbitrary 
taxation and imprisonment, but he tried to obtain his end with 
the least possible infringement of the prerogative of the Crown, 
to which he looked as a reseiwe force in times of crisis. With the 
approbation of the house he led the movement for a bill which 
would have secured the liberties of the subject as completely as 
the Petition of Right afterwards did, but in a manner less offen¬ 
sive to the king, "rhe proposal was wrecked between the uncom¬ 
promising demands of the parliamentary party who would give 
nothing to the prerogative and Charles’s refusal to make the 
necessary concessions, and the leadership was thus snatched 
from Wentworth’s hands by Eliot and Coke. Later in the 
session he'fell into conflict with Eliot, as, though he supported 
the Petition of Right in substance, he was anxious to come to a 
compromise with the Lords, so as to leave room to the king to 
act unchecked in special emergencies. 

On the 22nd of July 1628, not long after the prorogation, 
Wentwcffth was creatwl Baron Wentworth, and received a 
promise of the presidentship of the Council of the North at the 
next .vacancy. This implied no change of principle whatever. 
He was now at variance with the parUamentary party on two 
great subjects of policy, disapproving both of the intention of 


parliament to seize the powers of Hie executive and also its 
inclination towards puritanism. When once the breach was made 
it naturally grew wider, partly from the engrossing energy which 
each party put into its work, and partly from the personal 
animosities which of necessity arose. Buch and nb other was the 
nature of Wentworth’s so-called “ apostacy.” 

As yet Wentworth took no part in the general government 
of the country. In December he became Viscount Wentworth 
and president of the Council of the North. In the speech delivered 
at York on his taking office he announced his intention, almqst 
in the words of Bacon, of doing his utmost to bind up the 
prerogative of the Crown and the liberties of the subject in indis¬ 
tinguishable union. ‘‘ Whoever,” he said, “ ravels forth into 
questions the right of a king and of a people shall never be able 
to wrap them up again into the comeliness and order he found 
them.” His government here was characterized by the same 
feature which afterwards marked his administration in Ireland 
and which it was the gravest charge in his impeachment that he 
intended to introduce into the whole English administration, 
namely, the attempt to centralize all power with the executive 
at the expense of the individual in defiance of those constitutional 
liberties which ran counter to and impeded this policy. 

The session of 1629 ended in a breach between the king and 
the parliament which made the task of a moderator hopeless. 
Wentworth had to choose between helping a I'uritan House 
of Commons to dominate the king and helping the king to 
dominate a Puritan House of Commons. He instinctively chose 
the latter course, and he threw himself into the work of repres¬ 
sion with characteristic energy, as if the establishment of the 
royal power was the one thing needful. Yet even when he was 
most resolute in crushing resistance he held that he and not his 
antagonists were maintaining the old constitution, which they 
had attempted to alter by claiming supremacy for parliament. 

In November 1629 Wentworth became a privy councillor. 
In October 1631 he lost his second wife, and in October 1632 
he married Elizabeth, daughter of Sir Godfrey Rhodes. In 
January 1632 he had been named lord-deputy of Ireland, and 
arrived in Dublin in July 1633. 

Here he had to deal with a people who had not arrived at 
national cohesion, and amongst whom English colonists had been 
from time to time introduced, some of them, like the early 
Norman settlers, being Roman Catholics, whilst the later im¬ 
portations stood aloof and preserved their Protestantism.- In 
his government here he showed the most remarkable abilities 
as a ruler. “ The lord-deputy of Ireland,” wrote Sir Thomas 
Roe to the queen of Bohemia, “ doth great wonders and governs 
like a king, and hath taught that kingdom to show us an example 
of envy, by having parliaments and knowing wisely how to 
use them.” He reformed the administration, getting rid sum¬ 
marily of the inefficient English officials. He succeeded in so 
manipulating the parliaments that he obtained the necessary 
grants, and secured their co-operation in various useful legis¬ 
lative enactments. He set on foot a new victualling trade with 
Spain, established or promoted the linen manufacture, and 
encouraged the development of the resources of the country 
in many directions. The customs rose from a little over £25,000 
in 1633-1634 to £57,000 in 1637-1638. He raised an army. He 
swept the pirates from the seas. He reformed and instilled 
life into the Church and rescued church property. His strong 
and even administration broke down the tyranny of the great 
men over the poor. Such was the government of “ Thorough,” 
as Strafford expresses it. Yet these good measures -were all 
carried out by arbitrary methods which diminished their use¬ 
fulness and their stability. Their aim moreover was not the 
prosperity of the Irish community but the benefit to the English 
exchequer, and Strafford suppressed the trade in cloth “ lest 
it should be a means to prejudice that staple commodity of Eng¬ 
land.” * Extraordinary acts of despotism took place, as in the 
case of Esmond, Lord Chancellor Loftus and Lord Mountnorris, 
the last of whom Strafford caused to be sentenced to death 

' StraSord’s Report of 1G36. Cat. of State Papers; Irish, 1633- 
’647, p. 134 - 
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in order to obtain the resignation of his office, and then par¬ 
doned. Promises of legislation such as the concessions known 
as the “ graces ” were not kept. In particular Strafford set 
at naught Ch^les’s promise that no colonists should be forced 
into Connaught, and in 1635 he proceeded to that province, 
where, raking up an obsolete title—^the grant in the 14th century 
of Connaught to Lionel, duke of Clarence, whose heir Charles 
was—he insisted upon the grand juries in all the counties 
finding verdicts for the king. One only, that of Galway, re¬ 
sisted, and the confiscation of Galway was effected by the 
court of exchequer, while he fined the sheriff £1000 for sum¬ 
moning such a jury, and cited the jurymen to the castle chamber 
to answer for their offence. In Ulster the arbitrary confis¬ 
cation of the property of the city companies aroused dangerous 
animosity against the government. Towards the native Irish 
Wentworth’s bearing was benevolent but thoroughly un¬ 
sympathetic. Having no notion of developing their qualities 
by a process of natural growth, his only hope for them lay in 
converting them into Englishmen as soon as possible. They 
must be made English in their habits, in their laws and in their 
religion. “ I see plainly,” he once wrote, “ that, so long as this 
kingdom continues popish, they are not a people for the Crown 
of England to be confident of.” High-handed as Wentworth 
was by nature, his rule in Ireland %adc him more high-handed 
than ever. As yet he had never been consulted on English 
affairs, and it was only in February 1637 that Charles asked his 
opinion on a proposed interference in the affairs of the Con¬ 
tinent. In reply, he assured Charles that it would be unwise 
to undertake even naval operations till he had secured absolute 
power at home. He wished that Hampden and his followers 
“ were well whipped into their right senses.” The opinion of 
the judges had given the king the right to levy ship-money, 
but, unless his majesty had “ the like power declared to raise 
a land army, the Crown ” seemed “ to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad.” When the Scottish Puritans rebelled he advocated 
the most decided measures of repression, in February 1639 send¬ 
ing the king £2000 as his contribution to the expenses of the 
coming war, at the same time deprecating an invasion of Scot¬ 
land before the English army was trained, and advising certain 
concessions in religion. 

Wentworth arrived in England in September 1639, after 
Charles’s failure in the first Bishops’ War, and from that moment 
he became Charles’s principal adviser. Ignorant of the extent 
to which opposition had developed in England during his absence, 
he recommended the calling of a parliament to support a 
renewal of the war, hoping that by the offer of a loan from the 
privy councillors, to which he himself contributed £20,000, he 
would place Charles above the necessity of submitting to the 
new parliament if it should prove restive. In January 1640 he 
was created earl of Strafford, and in March he went to Ireland 
to hold a parliament, where the Catholic vote secured a grant 
of subsidies to be used against the Presbyterian Scots. An Irish 
army was to be levied to assist in the coming war. When in 
April Strafford returned to England he found the Commons 
holding back from a grant of supply, and tried to enlist the peers 
on the side 6f the king. On th; other hand he induced Charles 
to be content with a smaller grant than he had originally asked 
for. The Commons, however, insisted on peace with the 
Scots. Charles, on the advice, or perhaps by the trwchery of 
Vane, returned to his larger demand of twelve subsidies; and 
on the 9th of May, at the privy council, Strafford, though 
reluctantly, voted for a dissolution. The same morning the 
Committee of Eight of the privy council met again. Vane and 
others were for a mere defence against invasion. Strafford’s 
advice was the contrary. “ Go on vigorously or let them alone 
.... go on with a vigorous war as you first designed, loose and 
absolved from all rules of government, being reduced to extreme 
necessity, everything is to be done that power might admit. 
.... You have an army in Ireland you may employ here to 
reduce this kingdom . . . .” He tried to force the citisens of 
London to lend money. He supported a project for debasing 


the coinage and for seiziiig bullion in the Tower, the property 
of foreign merchants. He also advocated the purchase of a lowi 
from Spain by the offer of a future alliance. He was ultimately 
appointed to command'the English army, and was made a 
knight of the Garter, but he was ^ized with illness, and the 
rout of Newbum made the position hopeless. " Pity me,” 
he wrote to his friend Sir George Radcliffe, “ for never came 
any man to so lost a business .... In one word here alone 
to fight with all these evils, without any one to help.” In the 
great council of peers, which assembled on the 24th of September 
at York, the .struggle was given up, and Charles announced that 
he had issued writs for another parliament. t -l 
The Long Parliament assembled on the 3rd of November 
1640, and Charles immediately summoned Strafford to London, 
promising that he “ should not suffer in his person, honour or 
fortune.” He arrived on the 9th and on the 10th proposed 
to the king to forestall his impeachment, now being prepared 
by the parliament, by accusing the leaders of the popular 
party of treasonable communications with the Scots. The 
plan however having been betrayed, Pym immediately took 
up the impeachment to the Lords on the nth. Strafford came 
to the house to confront his accusers,' but was ordered to with¬ 
draw and committed into custody. On the 25th of November 
the preliminary charge was brought up, whereupon he was 
sent to the Tower, and, on the 31st of January 1641, the accusa¬ 
tions in detail were presented. These were, in sura; that 
Strafford had endeavoured to subvert the fundamental laws 
of the kingdom, and that the attempt was high treason. Much 
stress was laid on Strafford’s reported words, already cited— 
" You have an army in Ireland you may employ here to reduce 
this kingdom,” England, it being contended, and not Scotland 
being here meant. It is clear nevertheless that however tyran¬ 
nical and mischievous Strafford’s conduct may have been, his 
offence was not one which could by any straining of language 
be included in the limits of high treason; while the copy of a 
copy of rough notes of Strafford’s speech in the committee of 
the council, the genuineness of which was asserted only by the 
defendant’s accusers or personal enemies and not supported by 
other councillors who had also been present on the occasion, 
could not be evidence which would convict in a court of law. 
Li addition, the words had to be arbitrarily interpreted as 
referring to the subjection of England and not of Scotland, 
and were also spoken on a privileged occasion. Advantage was 
freely taken by Strafford of the weak points in the attack, and 
the lords, his Judges, were considerably influenced in his favour. 
But behind the legal aspect of the case lay the great consti¬ 
tutional question of the responsibility to the nation of the 
leader of its administration, a principle which was now to be 
revived after many centuries of neglect, and, in the circumstances 
which then prevailed, could only be enforced by the destruction 
of the offender. The Commons therefore, feeling their -victim 
slipping from their grasp, dropped the impeachment, and 
brought in and passed a bill of attainder, though owing to the 
opposition of the Lords, and Pym’s own preference for tte more 
judicial method, the procedure of an impeachment was prac¬ 
tically adhered to. Strafford might still have been saved 
but for the king’s ill-adrnsed conduct. A scheme to gain over 
the leaders of the parliament, and a scheme to seke the Tower 
and to liberate Strafford by force, were entertained concurrently 
and were mutuiilly destructive; and the revelation of the army 
plot on the 5th of May caused the Lords to pass the attainder. 
Nothing now remained but the king’s signature. Charles had, 
after the passing of the attainder by the Commons, for the 
second time assured Strafford “ upon the word of a king, you 
shall not suffer in life, honour or fortune.” Strafford now wrote 
releasing the king from his engagements and declaring his 
willingness to die in order to reconcile Charles to his subjects. 
“ I do most humbly beseech you, for the preventing of such 
massacres as may happen by your refusal, to pass the bill; 
by this means to remove... the unfortunate thing forth of 
the way towards that blessed agreement, which God, I trust, 
shall for ever establish between you and your subjects." 
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Finally Charles yielded, giving his fatal assent on the loth of 
May. Strafiurd met his fate on the 12th of May on Tower 
Kll, receiving Laud’s blessing, who was then also imprisoned 
in the Tower, on his way to execution. 

Thus passed into history “ the great person,” as Clarendon 
well calls him, without doubt one of the most striking figures 
in the annals of England. Strafford’s patriotism and ideas 
were fully as noble as those of his ant^onists. Like Pym, 
a student of Bacon’s wisdom, he believed in tlie progress of 
England along the lines of natural development, but tliat 
development, in opposition to Pym, he was convinced could 
only proceed with the increase of the power of the executive, 
not of the parliament, with a government controlled by the 
king and not by the people. He was equally an upholder of 
the union of interests and affection between the sovereign and 
his subjects, but believed this could only exist when the king’s 
will, and not that of the piwiiament, was paramount. The 
development of the constitution, in his opinion, either in the 
direction of a democracy or an aristocracy, was equally fatal 
and could only lead to anarchy, to the waste of national re¬ 
sources and to degeneration. With a strong and untrammelled 
executive directed by a single will, wise reforms could be carried 
out, the weak defended against the strong, the resources of the 
country developed to their full extent, the hesitations, delays 
and contradictions caused by barren discussions avoided, and 
the national forces concentrated on objects worth the aim. 
For one brief moment it was given to Strafford to carry out 
his ideals, and the final failure of his Irish administration, and 
especially its inability to endure in spite of its undoubted suc¬ 
cesses, has afforded an object-lesson in one-man government 
for all tinoe. If such was the event in Ireland, where political 
ideas were still rude and elementaiy*, still less could success be 
expected from tlie attempt to introduce the centralization 
and absolute power of the executive into England, where 
principles of government had been highly developed both in 
theory and practice, and a contrary tendency had long been 
established towards the increase of the rights of the individual 
and the power of parliament. 

While arousing m tlie course of his career the most bitter 
enmities—-and no man’s death was ever received with more 
public rejoicing—^Strafford was capable of inspiring strong 
friendships in private life. Sir Thomas Roc speaks of him as 
“ Severe abroad and in business, and sweet in private con¬ 
versation; retired in his friendships but very firm; a terrible 
judge and a strong enemy.” His appearance '« described 
by Sir Philip Warwick; “ In his person he was of a tall stature, 
but stooped much in the neck. His countenance was cloudy 
whilst he moved or sat thinking, but when he spake, either 
seriously or facetiously, he had a lightsome and a very pleasant 
air; and indeed whatever he then did he performed very grace¬ 
fully.” He himself jested on his own “ Dent and ill-favoured 
brow,” Lord Exeter replying that had he been “ cursed with a 
meek brow and an arch of white liair upon it,” he would never 
“ have governed Ireland nor Yorkshire.” 

Strafford was married three times: (i) in 1611 to Lady 
Margaret Clifford, daughter of Francis, 4th earl of Cumberland; 
(2) m 1625 to Lady Arabella Holies, ^ughter of John, 1st earl 
of Clare;(3)in 1632 to Elizabeth, daughter of Sir Godfrey Rhodes. 
He left three daughters and one son, William, 2nd earl of Strafford. 

See tiio article on Strafford in the Diet. Nat. Siog, by S. R. Gar¬ 
diner; Strafford's IMisrs, ed. by W. Knowler (1739); R. Browning's 
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Life of Strafford, with introduction by C. H. Firth (1892); Papers 
relating to Thos. Wentworth, cd. by C. H. Firth for me Camden 
Society (i8gc^, Camden Miscellany, vol. ix.; Private Letters from the 
Earl of Strafford to his third Wife (Philobiblon Soc. Biog. * Hist. 
Misc. 1854, vol. i.): lives by H. D. Traill (1889) in “ English Men of 
Action Series," and by Elizabeth Cooper (i886j ; Cat!of Stafe Papers, 
Domestic and Irish, esp. tbjy-ib^ Introduction-, Hrst. MSS. Comm. 
MSS. of Earl Cowper-, Strafford's Correspondence, of which the 
volumes published by Knowler represent probably only a small 
selection, remains still in MS. in the collection of Earl Fitzwilliam 
at Wentworth Woodhouse. (P. C. Y.) 

STRAIN (through 0 . Fr. straindre, esiraittdre, mod. etreindyt, 
from Lat. stringers, to draw tight, related to stress, stretch, 
string, &c.), to draw out, extend, stretch, especially with 
the idea of great effort or beyond measure or limit; hence, from 
the idea of pressure or constriction, to separate coarser matter 
or light .solids from a liquid by pressure mrough a “ strainer,” 
which may be either a sieve or a colander (Lat. colors, to 
strain), a metal vessel with perforations in the bottom. Another 
type is the filter (?.».). Straining can also be effected by means 
of cloths, and the name strainer is used of a coarse open cloth 
usually of flax; a coarser cloth of a more open texture is 
technically known as “ screw.” 

For “ strains " and “ stresses ” in physics sec Mbchxnicb; Eus- 
TiciTY, and Stekngth of Materials. 

STRAITS SETTLEMENTS, the collective name given to the 
crown colony formed by-the British possessions on or adjacent 
to the mainland of the Malay Peninsula, as opposed to the 
Federated Malay States, the British protectorates in the same 
region. The Straits Settlements consist of the island of Singa¬ 
pore with about a score of islets of insignificant size lying in its 
immediate vicinity, of the town and territory of Malacca, the 
islands and territory of the Dmdings, the island of Penang, 
sometimes officially called Prince of Wales Island, and Province 
Wellesley. 

The colony of the Straits Settlements is administered by the 
governor with the aid of an executive council, composed wholly 
of official members, and there is a legislative council, composed 
partly of official and partly of nominated members, of which 
the former have a narrow permanent majority. The governor 
of the Straits Settlements is also high commissioner for the 
Federated Malay States of the peninsula, for British North 
Borneo, Brunei and Sarawak in Borneo, and since the admin¬ 
istration of the colony of Labuan, which for a period was vested 
in the British North Borneo Company, has been resumed by 
the British government he is also governor of Labuan. The 
Cocos Keeling Islands (which were settled and are still owned 
by a Scottish family named Ross) and Christmas Island were 
formerly attached to Ceylon, but in 1886 the care of these 
islands was transferred to the government of the Straits Settle¬ 
ments. Penang and Malacca are administered, under the 
governor, by resident councillors. British residents control 
riie native states of Perak, Selangor, Negri Sembflan and Pahang, 
but since the ist of July 1896, when the federation of these 
states was effected, a resident-general, responsible to the high 
commissioner, has been placed in supreme charge of all the 
protectorates in the peninsula. The work of administration, 
both in the colrniy and in the Federated Malay States, is carried 
on by means of a civil service whose members are*recruited by 
competitive examination held annually in London. 

Poptdation .—^The following are the area and population, 
with details of race distribution, of the colony of the Straits 
Settlements, the figures being those of the census of 1901:— 
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Hie population, wUch was 306,775 In 1871 0011*423,384 in 1881, 
had in i^i rcacncd a total of 572,249. As in ionner years, the 
increase is solely due to immigration, more especially of Chinese, 
though a considerable number of Tamils and other natives of India 
annually settle in the Straits Settlements. The total number of 
births registered in the colony during the year 1900 was 14,814, and 
the ratio*per 1000 of the population during i8gC, 1897 and i8g8 
respectively was 22'l8, 20'82 and 21-57; while the number of 
registered deaths for the years 1896-1900 gave a ratio per 1000 of 
42-21, 36-90, 30-43, .31-66 and 36-25 respectively, the number of 
deaths register during 1900 being 23,385. The cause to which 
the excess of deaths over births is to be atoibutod is to be found 
in,the fact that the Chinese and Indian population, which numbers 
339,083, or over 59% of the whole, is composed of 261,412 males 
and only 77,671 females, and a comparatively small number of 
the latter are married women and mothers of families. The male 
Europeans also outnumber tlie females by about two to one; and 
among the Malays and Eurasians, who alone have a fair proportion 
of both sexes, the infant mortality is always excessive, this being 
due to early marriages and other well-known causes. Tlic number 
of immigrants landing in the various settlements during 1906 was ; 
Singapore 176,587 Chinese; Penang .56,333 Chinese and 52,041 
natives of India; and Malacca 598 Chinese. The total number 
of immigrants for 1906 was therefore 285,560, as against 39,136 
emigrants, mostly Chinese returning to China. In 1867, the date 
of thu trensfer of the colony from the East India Company to the 
Crown, the total population was estimated at 283,384. 

Finance .—The revenue of the colony in i868 only amounted to 
81,301,843. That for 1906 was $9,512,1.32, exclusive of $io6,i8o 
received on account of land sales. ^ tliis sum #0,650,558 was 
derived from import duties on opium, wines and ipirits, and licences 
to deal in these articles, $377,972 from land revenue, $592,962 
from postal and telegraphic revenue, and $276,019 from port and 
harbour dues. The expenditure, which in 1868 amounted to 
$1,197,177, had risen in 1906 to $8,747,819, The total cost of the 
administamtive establishments amounted to $4,4.50,791, of wliich 
$2,586,195 was on account of personal emoluments and $i ,864,596 
was on account of other cliarges, Thu military expenditure (the 
colony pays on this account 20 % of its gross revenue to the Imperial 
government by way of military contribution) amounted in 1906 to 
$1,762,438, A sum of $578,025 was oxiiended on upkeep and 
maintenance of existing public works, and $1,209,291 on new roads, 
streets, bridges and buildings. 

The Bindings and Proviiue Wellesley .—^The various settle¬ 
ments of which the colony of the Straits Settlements is composed, 
and the protectorates named in this article, are all dealt with 
separately, except the Dindings and Province Wellesley. The 
former, which consists of some islands near the mouth of the 
Perak River and a small piece of territory on the adjoming nmin- 
land, belonged originally to Perak, and was ceded to the British 
government under the treaty of Pangkor in 1874. Hopes were 
entertained that its excellent natural harbour would prove 
to be valuable, but these have been doomed to disappointment 
and the islands, which are sparsely inhabited and altogether 
unimportant both politically and financially, are now adminis¬ 
tered by the government of Pcrak.i 

Province Wellesley, which is situated on the mainland opposite 
to the island of Penang, was ceded to Great Britain by the 
sultan of Kedah in 1798. It marches with Perak on the 
south, but on the north and east with Kedah. The boundary 
with Kedah was rectified by treaty with Siam in 1867. It b 
administered by a district officer, with some assistants, who is 
responsible to the resident councillor of Penang. The country 
consists, for the most part, of fertile plain, thickly populated 
by Malays, and occupied in some parts by sugar-planters jmd 
others engaged in similar s^cultural industries and employing 
Qiinese and Tamil labour. About a tenth of the whole area is 
covered by low hills with thick jungle. Large quantities of 
rice are grown by the Malay inhabitants, and between October 
and February there is exc^ent snipe-shooting to be had in the 
paddy-fields. A railway from Batu KSwan, opposite to Penang, 
runs through Province Wellesley into Perak, and thence via 
Selangor and the Negri Sembilan to Malacca. There is also 
an extension via MOar, which is under the rule of the sultan of 
Johor, and through the last-named state to Johor Bharu, 
opposite the island of Singapore. 

See Straits Settlements Blue Book, 1906 (Singapore, 1907): Str^ 
Directory, root (Singapore, 1908): 7 o«r»ir^ of ffie Stowta branch 
the Royal Asiatic Society (Singapore): Sir Fredrajck l^ld and 
Sir WiUiam Maxwell, severally, on the Straits Settlements in the 
JfumuU of the Royal Colonial Institute (London, 1884 and 1892): 


Heniy Norman, The Far East (London, 1894E Alleyne Ireland, 
The Far Eastern Tropics (London, 1904) ; Sir Frank Swettenlinm, 
British Malaya (London, 1906); The Life oj Sir Stamford Raffles 
(London, 1850,1898). (H, Cl.) 

STRALSUND, a seaport of Germany, in the Prussian province 
of Pomerania, on the west side of the Strelasund, an arm of the 
Baltic, i| m. wide, which separates the island of Riigen from the 
mainlwd, 135 m. by rail N. from Berlin and 45 m. N.W. of Ros¬ 
tock. Pop. (1905), 31,813, of whom more than a fourthreside in 
the Knieper, Tribsecser, Franken and other suburbs on the main¬ 
land. A steam railway ferry connects it with the island railway 
on Riigen, and so with Sassnitz, whence a regular steamboat 
mail service affords communication with Trellcborg in Sweden. 
The situation of the town proper, on a small triangular islet 
only connected with the mainland by three moles and bridges 
at the angles, has always rendered its fortification comparatively 
cosy, and down to 1873 it was a fortress of the first rank. Since 
that year the ramparts have been levelled and their site occupied 
by public promenades and gardens. The defences of the place 
are now solely confined to the island of Dilnholm, known down 
to the 13th century as Strehla or Strehlo, lying in the Sound. 
The quaint architecture of the houses, many of which present 
their curious and handsome gables to the street, gives Stralsund 
an interesting and old-fashioned appearance. The four Gothic 
churches of St Nicholas,' St Mary, with a lofty steeple, St 
James and The Holy Ghost, and the fine medieval town hall, 
dating in its oldest part, from 1306 and restored in 1882, are 
among the more striking buildings. The last houses the pro¬ 
vincial antiquarian museum and the municipal library of 
70,000 volumes. There is a fine monument commemorating 
the war of 1870-71, one {1859) to the local patriot Ferdinand 
von Schill, and another (1900) to the poet and patriot E. M. 
Arndt. Among the educational establishments of the place 
must be mentioned the classical school (Gymnasium), founded 
in 1560, and a school of navigation. The manufactures of 
Strakund arc more miscellaneous than extensive; they include 
machinery, playing cards, sugar, soap, cigars, gloves, furniture, 
paper, oil and beer. The trade is chiefly con&ied to the ship¬ 
ping of grain, fish, coal, malt and timber, with some cattle and 
wool, and to the import of coal and tar, but o' late years it has 
declined, despite excellent wharf accommodation and a consider¬ 
able depth of water (12-15 ft.). Stralsund entertains passenger- 
boat communications witdi Barth, Stettin, Rostock and Liib^ 
as well as with various small ports on the isle of Riigen. 

Stralsund was founded in 1234, “"d) though several times 
destroyed, steadily prospered. It was one of the five Wendish 
towns whose alliance extorted from King Eric of Norway a 
favourable commercial treaty in 1284^1285; and in the 14th 
century it was second only to Lubeck in the Hanseatic League. 
Although under the sway of the dukes of Pomerania, the dty 
was able to maintain a marked degree of independence, which 
is still apparent in its municipal privileges. Its early Vio- 
testant .sympathies placed it on the side of Sweden during the 
Thirty Years’ War, and in 1628 it succes.sfully resisted a siege 
of eleven weeks by Wallenstein, who had sworn to take it 
“ though it were chained to heaven.” He was forced to retire 
with the loss of 12,000 men, and a yearly festival in the town 
still celebrates the occasion. After the peace of Westphalia 
Stralsund was ceded with the rest of Western Pomerania to 
Sweden; and for more than a century and a half it was exposed 
to attack and capture as the tete-de-porU of the Swedes in ciai- 
tinental Europe. It was taken by France in 1807, and in 1&15 
it passed to Prussia. In 1809 it was the scene of the death of 
Ferdinand von Schill, in his ^lant though ineffectual attempt 
to rouse his countrymen against the French invaders. 

See Mohnike and Zober, Stralsundische Chronihen (Streisand, 
1833-1834) : Israel, Die Sladt Stralsund (Leipzig, 1893);: Baler, 
Sredsundtsche Geschichten (Stralsund, 1902); ana T.. Reisbaai, 
Wallsnstein und die Belagerung Stralsunds (Strekund, i##;). 


* A remarkable series of 14th-century frescoes, perfect 
condition, -were disclosed in t909 by the removal of the -^{tewath 
which had for centuries covered the interior of this fine idrurch.' 
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STRAMONIUM, in medicine, a drug obtained from the leaves 
and seeds of the Datura stramonium. Both contain an alkaloid 
known as daturine. From the seeds is made extractum stramonii. 
The tinctura stramonii is made from the leaves. The physio¬ 
logical action of stramonium resembles that of belladonna, 
except that stramonium relaxes to a greater extent the un¬ 
striped muscle of the bronchial tubes; for this reason it is used 
in asthma to relieve the bronchial spasm. Cigarettes made of 
stramonium leaves may be smoked or the tincture may be 
taken internally. Frequently the leaves powdered together 
with equal quantities of the powdered leaves of the Cannabis 
Indira and lobelia mixed with potassium nitrate arc burned in 
an open dish. The preparation gives off dense fumes which 
afford great relief to the asthmatic paroxysm. Numerous 
patent “ cures ” for asthma contain these ingredients in varying 
proportions. Daturine is used as daturinae sulphas. In acute 
mania it acts like hyoscyamine in producing sleep. In large 
doses stramonium is a narcotic poison producing the well- 
marked stages of exaltation of function, diminution of functional 
activity, and later loss of function, sinking into coma and 
p>araly.sis. 

STRANG, WILLIAM (1859- ), F.nglish painter and en¬ 

graver, was born at Dumbarton, N.B., on the 13th of February 
1859, the son of Peter Strang, builder. He was educated at 
the Dumtorton Academy, and worked for fifteen months in the 
counting-house of a firm of shipbuilders. He went to London 
in 1875 when he was sixteen, and studied his art under Alphonse 
Legros at the Slade School for six years. Strang becaine 
assistant master in the etching class, and himself followed this 
art with great success. He was one of the original members 
of the Royal Society of Painter-Etchers, and exhibited at their 
first exhibition in 1881. Some of hLs early plates were published 
in the Portlolio and other art magazines. He worked in many 
manners, etching, dry point, mezzotint, sand-ground mezzotint, 
and burin engraving, and invented a draw-burin of his own. 
Lithography and wood-cutting were also used by him to re¬ 
produce his abundant imaginings. He cut a large wood- 
engraving of a man ploughing, that has been published by the 
Art for Schools Asisociation. A privately produced catalogue 
of his engraved work contains more than three hundred items. 
Amongst his earlier works “Tinkers,” “St Jerome,” “A 
Woman washing her Feet,” an “ Old Book-stall with a man 
lighting his pipe from a flare,” and “ The head of a Peasant 
Woman,” on a sand-ground mezzotint, may be remembered. 
Later plates such as “ Hunger,” “ The Badielor’s End ” and 
“ The Salvation Army ” cannot be forgotten. Some of his 
best etchings have been in series; one of the earliest, illustrating 
William Nicholson's ballad of “Aken Drum,” is remarkable 
for delicate and clear workmanship in the shadow tones, show¬ 
ing great skill and power over his materials, and for strong 
drawing. Another good series was the “ Pilgrim’s Progress,” 
revealing austere S)nnpathy with Bunyan’s teaching. Coleridge’s 
“ Ancient Mariner ” and Strang’s own “ Allegory of Death ” 
and the “ Plowman’s Wife,” have sen’ed him with suitable 
imaginative subjects. Some of Rudyard Kipling’s stories 
have been illustrated by him, too, and Strang’s portrait of 
Kipling has been one of his most successful portrait plates. 
Other good etched portraits are of Mr Ernest Sichd, fine as a 
Vandyck, and of Mr J. B. Clark, with whom Strang collabo¬ 
rated in illustrating BaYon Munchausen and Sinbad the Sailor 
and Ali Baba, published in 1895 and 18^. Thomas Hardy, 
Henry Newbolt and many other distinguished men also sat 
to him. Proofs from these plates have been much valued; 
in fact, Strang’s portrait etchings have inaugurated a new form 
of reproductive portraiture. A portrait which is a work of art 
and can be reproduced a number of times without losing any of 
its art (qualities is one ideal way of recording appearances, as 
such pnnts can be treasured by many owners. Strang pro¬ 
duced a number of good paintings, portraits, nude figures in 
landscapes, and groups of peasant families, which have been 
exhibitod.in the Royal Academy, the International Society, and 
several German exhibitions. He painted a decorative series 


of scenes from flie story of Adam and Eve for the library of 
Mr Hodson of Wolverhampton; they were exhibited at the 
Whitechapel exhibition in 1910. Some of his drawings from the 
nude model in silver point and red and black chalk are very 
beautiful as well as powerful and true. He also painted a number 
of landscapes, mostly of a small size. In later ycart. he de¬ 
veloped a style of drawing in red and black chalk, with the 
whites and high lights rubbed out, on paper stained with water 
colour. This method gives qualities of delicate modelling and 
refined form and gradations akin to the drawings of Holbein. 
He drew portraits in this manner of many members of the 
Order of Merit for the royal library at Windsor Castle. In 
1902 Strang retired from the Royal Society of Painter-Etchers, 
as a protest against the inclusion in its exhibitions of etched 
or cngra%'ed reproduction! of pictures. His work was sub- 
.sequently seen principally in the exhibitions of the Society of 
Twelve, of the International Society, to which body he was 
elected in 1905, and of the Royal Academy. Strang was elected 
lui a.ssociate engraver of the Royal Academy when that degree 
was wisely revived in 1906. (C. H.«) 

STRANGE, SIR ROBERT (1721-1792), Scottish line engraver, 
descended from the Scottish family of Strange, or Strang, of 
Balcasky, Fife, was born in the mainland of Orkney, on the 
14th of July 1721. In his youth he spent some time in an 
attorney’s office; but, having manife.stcd a taste for drawing, he 
was apprenticed, in 175s, to Richard Cooper, an engraver in 
Edinburgh. After leaving Cooper in 1741 he started on his own 
account as an engraver, and liad attained a fair position when, 
in 1745, he joined the Jacobite army as a member of the corps 
of life-guards. He engraved a half-length of the Young Pre¬ 
tender, and also etched plates for a bank-note designed for the 
payment of the troops. He was present at the battle of Ctil- 
lodcn, and after the defeat remained in hiding in the Highlands, 
but ultimately returned to Edinburgh, where, in 1747, he married 
Isabella, only daughter of William Lumisden, son of a bishop 
of Edinburgh. In the following year he proceeded to Rouen, 
and there studied drawing under J. B. Descamps, cariy'ing off 
the first prize in the Academy of Design. In 1749 he removed 
to Paris, and placed himself under the celebrated Le Bas. It 
was from this master that he learned the use of the dry point, 
an instrument which he greatly improved and employed with 
excellent effect in his own engravings. In 1750 Strange returned 
to England. Presently he settled in London along with his 
wife and daughter, and superintended the illustrations of Dr 
William Hunter’s great work on the Gravid Uterus, published in 
1774. The plates were engraved from red chalk drawings by 
Van Rjunsdyk, now preserved in the Hunterian Museum, Glas¬ 
gow, and two of them were executed with great skill by Strange’s 
own hand. By his plates of the “ Magdalen ” and “ Cleopatra,” 
engraved after Guido in 1753, he at once establLshed his pro¬ 
fessional reputation. He was invited in 1759 to engrave the 

C ortraits of the prince of Wales and Lord Bute, by Allen Ramsay, 
ut declined, on the ground of the insufficient remuneration 
offered and of the pressure of more congenial work after the 
productions of the Italian masters. His refusal was attributed 
to his Jacobite proclivities, and it led to an acrimonious corre¬ 
spondence with Ramsay, and to the loss, for the tinie, of royal 
patronage. In 1760 Strange started on a long-meditated tour 
in Italy. He studied in Florence, Naples, Parma, Bologna, 
and Rome, executing innumerable drawings, of which many— 
the “ Day ” of Correggio, the “ Danae ” and the “ Venus and 
Adonis ” of Titian, the “ St Cecilia ” of, Raphael, and the Bar- 
berini “ Magdalen ” of Guido, &c.—were afterwards rejiroduced 
by his burin. On the Continent he was received with grrat 
distinction, and he was elected a member of the academies 
of Rome, Florence, Parma and Paris. He left Italy in 1764, 
and, having engraved in the French.capital the “Justice” 
and the “ Meekness ” of Raphael, from the Vatican, he carried 
them with him to London in the following yew. The rest 
of his life was spent mainly in these two cities, in the diligent 
prosecution of his art. In 1766 he was elected a member 
I of the Incorporated Society of Artists, and in 1775, piqued Iiy 



the exclusion of engravers from the Royal Academy, he published 
an attack on that body, entitled An Enquiry into the Rise and 
Progress of the Royal Academy of Arts at London, and prefaced 
by a long letter to Lord Bute. In 1787 he engraved West’s 
“ Apotheosis of the Princes Octavius and Alfred,” and was 
rewarded-with the honour of knighthood. He died in London 
on the 5th of July 1792. 

After his death a splendid edition of reserved proofs of his engrav¬ 
ings was issued; and a catalogue of his works, by Charles Blanc, was 
published in 1848 by Rudolph Weigel of Leipzig, forming part of 
Le Graveur en iaille douce. 

Sec Memoirs of Sir Robert Strange, Knt., and his Brother-in-law 
Andrew Lumisden, by James Dennistoun of Uennistoun (1855). 

STBANGFORD, VISCOUNT, an Irish title held by the family 
of Smythc, from 1625, when it was conferred upon Sir Thomas 
-Smythe (d. 1635) of Ostenhonger and Ashford, Kent, until 
1869, when it became extinct. From Sir Thomas the title passed 
down to his descendant, Percy Clinton Sydney Smythe (1780- 
1855), who succeeded his father, Lionel, as 6th viscount in 1801. 
Entering the diplomatic service in 1802, Smythc represented 
his country at Lisbon, in Brazil, at Stockholm, Constantinople 
and St Petersburg, and in 1825 he was created a peer of the 
United Kingdom as Baron Penshurst. He had literary tastes, 
and in 1803 published Poems from the Portuguese of Camoens, 
with Remarks and Notes, Byron at f|iis time describing him as 
” Hibernian Strangford he ^ied on the 29th of May 1855. 

His eldest son, George Augustus Frederick Percy Sydney 
Smythe (1818-1857), now became the 7th viscount, was 
associated with Disraeli and Lord John Manners in the conduct 
of the “ Young England ” party. He entered parliament in 
1841, and was under-secretary for foreign affairs m 1845-1846, 
losing his seat at Canterbury in 1852. In 1852 he fought a 
duel at Weybridge with Colonel Frederick Romilly (1810-1887), 
the last encounter of this kind in England. Like his father, 
Smythe had literary tastes, and he is thought to be the original 
of Disraeli’s Coningsby. In 1844 he wrote Historic Fancies, 
a Collection of poems and essay.s, and his novel Angelo Pisani 
was published posthumously, with a memoir of the author in 
1875. As a journalist he wrote in the Morning Chronicle. 
He died on the 23rd of November 1857, and was succeeded by 
his brother Percy Ellen Frederick William Sydney Smythe 
(1826-1869) as 8th viscount. 

Bom at St Petersburg on the 26th of November 1826, during 
all his earlier years Percy Smythc was nearly blind, in con¬ 
sequence, it was believed, of his mother having suffered very 
great hardships on a journey up the Baltic in wintry weather 
shortly before his birth. His health through life was very 
delicate, but did not prevent his showing quite early most re¬ 
markable powers of mind. His education was begun at Harrow, 
whence he went to Merton College, Oxford. From the verj' first 
he gave proofs of extraordinary ability as a linguist, and was 
nominated by the vice-chancellor of Oxford in 1845 a student- 
attach6 at Constantinople. A very interesting account of his 
colleagues, more especially of Mr Almerick Wood, who was a 
man of phenomenal capacity, was written by him later in life, 
and is to be found in the two volumes of his collected essays 
published by his widow. While at Constantinople, where he 
served under Inrd Stratford de Redcliffe, Percy Smythe gained 
a mastery not only of Turkish and its dialects, but of almost 
every form of modern Greek, from the language of the literati 
of Athens to the least Hellenized Romaic. Before he went 
to the East he had a large knowledge both of Persian and 
Arabic, but until his duties led him to study the past, present 
and future of the sultan’s empire he had given no attention to 
the tongues which he well described as those of the international 
rabble m and around the Balkan peninsula. He made, while 
in the East, a careful studj; of these, and was the first English¬ 
man to see that the Bulgarians were much more likely than the 
Servians to come to the front as the Ottoman power declined. 
He avowed himself a Liberal in English politics, and those 
with whom he chiefly lived were Liberals; but he was not 
an anti-Turk, as so many Liberals afterwards became. Qn 
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succeeding to the peerage in 1857 he did not abandon the East, 
but lived on at Constantinople for several years, immersed in 
Oriental studies. At length, however, he returned to England 
and began to write a great deal, sometimes in the Saturday 
Review, sometimes in the Quarterly, and much in the PaR Mcdl 
Gazette. A rather severe review in the first of these organs of the 
Egyptian Sepulchres and Syrian Shrines of Emily Anne Beaufort 
(d. 1887) led to a result not very usual—the marriage of the 
reviewer and of the authoress. One of the most inter^ting 
papers Lord Strangford ever wrote was the last chapter in his 
wife’s book'on the Eastern Shores of the Adriatic. That chapter 
was entitled “ Chaos,” and was the first of his writings which 
made him widely known amongst careful students of foreign 
politics. From that time forward everything that he wrote 
was watched with intense interest, and even when it was 
anonymous there was not the slighte-st difficulty in recognizing 
his style, for it was unlike any other. He died in London on 
the 9th of January 1869, when his titles became extinct. A 
Selection from the Writings of Viscount Strangford on Political, 
Geographical and Social Subjects was edited by his widow and 
published in 1869. His Original Letters and Papers upon 
Philology and Kindred Subjects were also edited by Lady 
Strangford (1878). 

See K. B. de Fonblanquc, Lives of the Lords Strangford through Ten 
Generations (1877). 

STRANRAER, a royal and police burgh and acaport of 
Wigtownshire, Scotland. Pop. (1901), 6036. It is situated 
at the head of Loch Ryan, an arm of the North Channel (Irisli 
Sea), 59 m. S.S.W. of Ayr by the Glasgow & South-Western 
railway, with a station m .the town and at the harbour. _ It 
lies 39 m. E. by N. of Lame in Co. Antrim, Ireland, witli 
which there is daily communication by mail steamer. Stran¬ 
raer, originally called St John’s Chapel, became a burgh of 
barony in 1596, and a royal burgh in 1617. In the centre 
of the town are the ruins of the castle of the 15 th century, 
occupied for a time by John Graham of Claverhousc, Viscount 
Dundee, when he held the office of sheriff of Galloway (1682). 
The principal buildings within the parish are the old town-hall, 
now used as a volunteer drill hall and armourj’; the county 
buildings, containing the town hall and court house; the 
academy; reformatoiy and the Wigtownshire combination poor- 
house. Dairy utensils and implements are made; there are 
several nurseries; brewing and milling are carried on, but 
the bulk of the trade is in farm and daily produce. Pier wd 
harbour accommodation has been extended and the shipping 
is brisk. The oyster beds, for which Loch Ryan was once 
noted, are not cultivated, but the fisheries (white fish and 
herrings) are stiU of some consequence. Three miles east of 
Stranraer is Lochinch, the residence of the earl of Stair, a modem 
structure in the Scots Baronial style. It stands in wounds 
4000 acres in extent, which include the White and Black Lochs 
and the ruins of Castle Kennedy, finely situated on the isthmus 
between the lakes. This castle was erected in the reign of 
James VI. for the earls of Cassilis, and passed into the hands of 
the Stair family in the 17th century. It was struck by lightning 
in 1716 and burned down and never rebuilt. The estate is 
famous for its plantations and Dutch ^dens, the pinetum con¬ 
taining the most representative collection of araucarias, deodars 
and other conifers in Europe. A mile south are the green 
mounds marking the site of the abbey of Saulseat, founded for 
Prcmonstratensian monks by Fergus, "king” of Galloway, 
early in the izth century. It stood on the banks of a small loch 
and was iaiown as the Monastery of the Green Lake from the 
mass of confervae with which the water was continually covered. 
Four miles west by north of Stranraer is situated I^chnaw Castle, 
the ancient seat of the Agnews, who were hereditary sheriffs of 
Galloway till 1747, when hereditable jurisdictions were abolished. 
The five-storied embattled tower ip the centre dates from 1426, 
and the mo^m mansions from 1820. On the coast, m. 
south-west of Stranraer ty raij, lies Por^tridc, formerly called 
Port Montgomerie. Owing to its prox;iroi^ U> Ireland (21! m, 
to Donaghadee), it was for more than aoo years ^ starting-p^t 
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of the mail service between Great Britain and Ireland. In 
consequence, however, of the frequent violence of the south¬ 
westerly gales and other causes, the communication ceased in 
the middle of the 19th century, and the artificial harbour de¬ 
signed by John Rennie has gradually fallen into decay. The 
town is in repute as a holiday resort for its healthy climate 
and beautiful situation. 

STRASSBURG, or Strasburo (French Strasbourg), a town of 
Germany, the capital of the imperial province of Alsace-Lorraine 
and a fortress of the first rank, is situated in a fertile plain at 
the junction of the Ill and the Breusch, 2 m. W. of the Rhine, 
88 m. by rail N. from Basel, 370 m. S.W. from Berlin, 30 m. E. 
of the French frontier. Pop. (1890), 123,500; (1900), 150,268; 
(1905), 167,342. Since 1871 it has been the seat of government 
for the German territory of Alsace-Lorraine, and it is also the 
see of a Roman Catholic bishop and the headquarters of the 
XV. Corps of the German army. It is surrounded by outlying 
fortifications and strategic works and contains a garrison of 
16,000 men of all arms. 

The town proper is divided by the arms of the 111 into three 
parts, of which the central is the largest and most important. 
Most of the streets in the heart of the city are narrow and 
irregular, and the quaint aspect of a free medie\’al town has to 
a considerable extent been maintained. The quarters which 
suffered most in the bombardment of 1870 have, however, 
been rebuilt in more modern fashion, and the recent widening 
of the circle of fortifications, with the destruction of the old 
walls, has given the city opportunity of expansion in all direc¬ 
tions; thus, with the exception of Berlin and Leipzig, there is 
perhaps no town in Germany which can show so many handsome 
new public buildings as Strassburg. Of its older edifices by 
far the most interesting and prominent is the cathedral, or 
Munster, which in its present form represents the activity of 
four centuries. Part of the crypt dates from 1015; the apse 
shows the transition from the Romanesque to the Gothic style; 
and the nave, finished in 1275, is a fine specimen of pure Gothic. 
Of the elaborate west facade, with its screen of double tracery 
and its numerous sculptures, the original design was finished 
by Erwin von Steinbach (d. 1318). The upper part of the 
facade and the towers were afterwards completed in accordance 
with a different plan, and the spire on the north tower was 
added in 1435. This tower is 465 ft. high, being thus one of the 
highest buildings in Europe, and it commands a fine view. The 
cathedral has some fine stained glass, a sculptured pulpit and the 
famous astronomical clock in the south transept; this contains 
some fragments of the clock built by the mathematician, Conrad 
Da.sypodius, in 1574. The Protestant church of St Thomas, a 
Gothic building of the 13th and 14th centuries, contains a fine 
monument to Marshal Saxe, considered the chef d’aiuvre of 
the sculptor, Jean Baptiste Pigalle. Other notable churches 
are the Protestant Temple Neuf, or Neue Kirche, rebuilt since 
1870, and the Roman Catholic church of the Sacred Heart, 
erected in 1889-1893. 

The old episcopal palace, built in 1731-1741, was used for 
university purposes from 1872 to 1895; it is now the municipal 
museum of art. Other notable buildings are the Frauenhaus, 
with some interesting sculptures, and the Hfitel du Commerce, 
the fine.st Renaissance building in the town. The imperial 
palace, designed by H, Eggert in the Florentine Renaissance 
style, was built in 1889-1893; it is crowned by a cupola 115 ft. 
high and is richly ornamented. The provincial md university 
library, with over 800,000 volumes, and the hall of the provincial 
Diet (Landcsausschuss), built in 1888-1892, both in the Italian 
■ Renaissance style, occupy the opposite side of the Kaiserplatz, 
and behind the latter is the large new post office. Between the 
university and the library is the Evangelical garrison church 
(1892-1897), built of reddish sandstone in the Early Gothic style. 
The principal squares of the town are the Kaiserplatz, the 
Broglieplatz, the Schlossplatz and the Kleb^latz. Still to be 
mentioned are the Grosse Metzig, containing the Hohenlohe 
musram, the theatre, the town-hall, and the so-called Aubette, 
with the conifavatwium of music. A new synagogue was 


completed in 18^8, and the viceregal palace was entirely rebuilt 
in 1872-1874. The town has new law courts, a Roman Catholic 
garrison church, an iron bridge across the Rhine to Kehl and 
statues of General Kleber and of the printer Gutenberg. 

The university of Stra.ssburg, founded in 1567 gnd suppressed 
during the French Revolution as a stronghold of German senti¬ 
ment, was reopened in 1872; it now occupies a site in the new 
town and is housed in a handsome building erected for it in 
1877-1894. This is adorned with statues and frescoes by 
modern German artists, and has near it the chemical, physical, 
botanical, geological, scismological and zoological institutes, aiso 
the observatory, all designed by Eggert and built between 1877 
and 1888. On the south of the old town are the various schools, 
laboratories and hospitals of the medical faculty, all built since 
1877. The university, which has six faculties, is attended by 
about 1400 students and has 130 professors. Other educa¬ 
tional e.stablishments are the Protestant gymnasium, founded 
in 1538, various seminaries for teachers and theological students 
and numerous schools. 

The chief industries of Strassburg are tanning, brewing, 
printing and the manufacture of steel goods, musical instru¬ 
ments, paper, .soap, furniture, gloves and tobacco. To these 
must be added the fattening of geese for Strassburg’s cele¬ 
brated pdtes de foie gras, which forms a useful source of income 
to the poorer classes. There is also a brisk trade in agricultural 
produce, hams, sausagCs, coal, wine, leather goods and hops. 
The development of this trade is favoured by the canals which 
connect the Rhine with the Rhone and the Marne, and by a new 
port of 250 acres in extent with quays and wharves on the 
Rhine, which has been constructed since 1891. 

Strassburg has always been a place of great stnategical impor¬ 
tance, and as such has been strongly fortified. The pentagonal 
citadel constructed by Vauban in 1682-1684 was destroyed 
during the siege of 1870. The modem German system of for¬ 
tification consists of a girdle of fourteen detached forts, at a 
distance of from three to five miles from the centre of the town. 
Kehl, the tete-de-pont of Strassburg, and several villages are 
included within this enceinte, and three of the outworks lie 
on the right bank of the Rhine, in the territory of Baden. In 
case of need the garrison can lay a great part of the environs 
under water. 

The site of Strassburg was originally occupied as a Celtic 
settlement, which was captured by the Romans, who replaced 
it by the fortified station of Argentoratum, afterwards the head¬ 
quarters of the eighth legion. In the year 357 the emperor 
Julian saved the frontier of the Rhine by a decisive victory 
gained here over the Alamanni, but about fifty years later the 
whole of the district now called Alsace fell into the liands of 
that people. Towards the end of the 5th century the town 
passed to the Franks, who gave it its present name. The famous 
“ Strassburg oaths ” between Charles the Bold and Louis the 
German were taken here in 842, and in 923, through the homage 
paid by the duke of Lorraine to the German king Henry 1 ., 
began the connexion of the town with the German kingdom 
which was to last for over seven centuries. The early history 
of Strassbu^ consists mainly of struggles between the bishop 
and the citizens, the latter as they grew in wealth and power 
feeling that the fetters of ecclesiastical rule were inconsistent 
with their full development. This conflict was finally decided 
in favour of the citizens by the battle of Oberhausbergen in 
1262, and the position of a free imperial city which had been 
conferred upon Strassburg by the German king, Philin of Swabia, 
was not again disputed. This casting off of the episcopal yoke 
was followed in 1332 by an internal revolution, which admitted 
the gilds to a share in the government of the city and impressed 
upon it the democratic character which it bore down to the French 
Revolution. Strassburg soon became one of the most flourish¬ 
ing of the imperial towns, and the names of natives or residents 
like Sebastian Brant, Johann Tauler and Geiler von Kaisersberg 
show that its eminence was intellectual as well as material. 

In 1349 two thousand Jews were burned at Strasiiburg on a 
charge of causing a pestilence by poisoning the wells. In 1381 
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the city joined the SUidteibund, or league of Swabian towns, 
and about a century later it rendered ^cient aid to the Swiss 
confederates at Granson and Nancy. The reformed doctrines 
were r^ily accepted in Strassburg about 1523, its foremost 
ctompioti hert'* being Martin Bucer, and the city was skilfully 
piloted through the ensuing period of religious dissensions by 
Jacob Sturm von Sturmeck, who secured for it very favourable 
terms at the end of the war of the league of Schmalkalden. 
In the Thirty Years’ War Strassburg escaped without molestation 
by,, observing a prudent neutrality. In 1681, during a time of 
peace, it was suddenly seized by Louis XW., and this un¬ 
justifiable action received formal recognition at the peace of 
Ryswick in 1697. The immediate effect of this change was 
a partial reaction in favour of Roman Catholicism, but the 
city remained essentially German until the French Revolution, 
when it was deprived of its privileges as a free town and sank 
to the level of a French provincial capital. In the war of 1870-71 
Strassburg, with its garrison of 17,000 men, surrendered to the 
Germans on the a8th of September 1871 after a siege of seven 
weeks. The city and the cathedral suffered considerably from 
the bombardment, but all traces of the havoc have now disap¬ 
peared. Before the war more than half of the inhabitants spoke 
German, and this proportion has increased greatly of recent 
years, owing to the large influx of ||ure German elements into 
the city and the almost complete reconciliation of the older 
inhabitants to the rule of Germany. 

The bishopric of Strassburg existed in the days of the Mero¬ 
vingian kings, being probably founded in the 4th century, and 
embraced a large territory on both banks of the Rhine, which 
was afterwards diminished by the creation of the bishoprics 
of Spires and Basel. The bishopric was in the archdiocese 
of Mainz and the bi.shop was a prince of the empire. The 
episcopal lands were annexed by France in 1789 and the sub¬ 
sequent Roman Catholic bishops of Strassburg discharged 
spiritual duties only. 

For the history of the bishopric See Grandidier, Histoite ie I’fglht 
el drs Mijues-priHces de Strasbourg (Strassburg, 1775-1778); Glockler, 
Oeschichte dcs Bisiums Strasburg (Strassburg, 1879-1880); and J. 
Fritz, Das Territorium des Bistums Strasburg (Strassburg, 1885). 

For the city sec the Strassburger Chroniken, edited by Hegel 
(Leipzig, 1870-1871); the llrkurtden urtd Ahteu der Stadt Strassburg 
(Strassburg, 1879 seq.); G. Schmollcr, Strassburgs illUte im jj. Jahr- 
hundert (Strassburg, 1875); Schricker, Zur Geschichte der Universiiat 
Strassburg (Strassburg, 1872); J. Kindlcr, Das goldene Buck von 
Strassburg (Vienna, 1885-1881)); H. Ludwig. Deutsche Kaiser und 
liOiiige in Strassburg (Strassburg, 1889); A. Seytoth. Strasbourg his- 
tongue (Strassburg, 1894); and C. StaliUng, Uistoire contemporaine 
de Strasbourg (Nice, 1884 seq.). 

STRATA-FLORIDA (Yslradflur), the ruins of a celebrated 
Cistercian abbey of Cardiganshire, Wales, situated amidst wild 
and beautiful scenery near the source of the river Teifi. The 
abbey is 2 m. distant from the village of Pontrhydfendigaid 
(bridge of the blessed ford) on the Teifi, and about 4 in. from 
the station of Strata-Idorida on the so-called Manchester and 
Milford branch line of the Great Western railway. The existing 
remains are not extensive, but the dimensions of the church, 
213 ft. long by 6t ft. broad, are easily traceable, and excavations 
made at different times during recent yep have brought to 
light encaustic tiles and other objects of interest. The most 
prominent feature of the ruined abbey is the elaborate western 
portal of the church, which is regarded as a unique specimen 
of the transitional Norman-English architecture of the 12th 
century. A fine silver seal of the abbey is preserved in the 
British Museum. 

Founded and generously endowed in 1164 by Rhys ap Griffith, 
prince of South Wales, the Cistercian abbey of St Mary at Strata- 
Florida {which was probably a revival of an older monastic 
house on or near the same site) continued for over a century 
to be reckoned one of the wealthiest and most influential of tl» 
Welsh religious houses. It was much favoured by Welsh b^s, 
nobles and princes, several of whom were buried in the adjoin¬ 
ing cemetery; and in its library were deposited many official 
documents and records of the native princes. In n 38 Llewelyn 
ap lorwerth; “ the Great,” summoned all his vassals to this 


spot to do homage to his heir, afterwards Ftince Bavid IL 
The abbey suffer^ severely during the Edwardian wars, and 
in or about 1294 a large portion of its buildings was destro)^d 
by fire, though whether as the result of accident or design 
remuns unknown; in any case Edward I. gave a donation of 
£75 towards the restoration of the fabric. During Owen 
Glendower’s rebellion in Henry IV.’s reign the abbey was held 
for some months by Harry of Monmouth (Henry V.) with a 
body of troopers. With the extinction of Welsh independence 
the abbey lost much of its wealth and influence, and at the 
dissolution of the monasteries its gross revenue was returned 
at only £122, 6s. 8d. a year, one Richard Talley being its last 
abbot. The fabric of the abbey and its surrounding la^s came 
into the posssession of the Stedraan family, whose 17th-century 
mansion, built out of materials from the monastic buildings, 
has long been used as a farmhou.se. By marriage the abbey 
and the estate of the Stedmans passed into the possessim ^ 
the family of Powell of Nanteos. 

STRATEGUS (irrpargyofi), strictly the Greek word for a 
general, or officer in conunand of an army, but frequently the 
name of a state officer with much wider functions. Such an 
officer is found in many Greek states, tl\e best known Iwing the 
Athenian strategus, originally a military official, whose functions 
gradually developed until, in the latter half of the 5th century 
B.C., he became the most important magistrate in the state. 
According to Aristotle’s ConsHtuHort of Athens iv., the joffioe 
existed in the time of Draco und the (qualification was property 
to the value of 100 minae (t.e. ten tunes as high as that for 
the archonshq)) ; but it is certain that until the end of the 6th 
century the archon (?.».) was the most important state official. 
If, as is probable, the chapter in the Constitution is a forgery 
(sec Draco), we may conclude that the Strategia (board of ten 
generals) was a result of the tribal system of Oeisthenes, and 
that the college is to be ascribed to the year 501 b.c. Some 
maintain that Oeisthenes himself created it, but the evidence 
{Ath. Pol. xxii.) is against this. At all event.s, as late as the 
battle of Marathon the head of the army was the Polemarch 
(see Archon), It follows that the strategus was, until 487 b.c., 
subordinate to the Polemarch. The tribal unit was repre¬ 
sented in the army by the taxis, and each taxis was led by a 
strategus. After the Persian Wars the command of the taxis 
passed to officers called taxiarchs, who acted as colonels under 
the strategi. If Herodotus may be trusted, the command of 
the army, at the time of the battle of Marathon, passed to the 
strategi in turn from day to day. No trace of this system, 
however, is to be found in the subsequent history. It was the 
customary practice in the sth century to appoint a certain 
number of the generals, usually three or five, lor a particular 
field of ojicralions, and to assign the chief command to one of 
them. Exceptions to tliis rule are found in the well-known 
instances of the Sicilian expedition (when the three commanders, 
Nicias, Alcibiades and Lamachus were given co-ordinate powers), 
and of the battle of Arginusae, when the command was divided 
among the whole board. In crises such as the Samian reTOlt, 
the outbreak of the Peloponnesian War or that which led to the 
recall of Alcibiades, we find the whole board subordinated to 
a single member (e.g. Pericles or Alcibiades). Originally each 
strategus was elected by and out of the tribe he commanded 
{Ath. Pol. Ixi.), and it may probably be inferred from Plutarch 
(Ci)»9«,viii,)that this system prevailed as tateasthearchonsbip 
of Apsepbion (469 b.c.). In the 4th century, however, the strate^ 
were elected out of all the citizen body irrespective of tribes; 
the change must have occurred between 470 and 440 b.c., 
because in the latter year, and again in 433, one of PericLs’ 
colleagues was Diotiraus, a member of his own tribe (cf. Alca- 
biades and Adeimantus in 408 B.c.). But from Xenophtm 
(Memerab. iii. 4) we learn that one strategus was still elected 
by each tribe, i.e. each strategus represented a tribe, though 
he might not be a member of it. ThMgh the strategi were the 
nominal heads of the arffiy, it is important to notice that they 
had no power to choose their taxiarchs, who, like the strategi, 
were elected by the tribes they were to command. It was only 
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as low as the lochagi (commanders of koxm, companies) that 
the Ecclesia allowed them to select. From the Constituiion 
(Ixi. 3), however, it appears that in the 4th century, at any rate, 
the lochagi were appointed by the taxiarchs, not the strategi. 
By a gradual process in the course of the 5th century the regi¬ 
mental command was transferred to the taxiarchs, the strategi 
thus becoming general officers in command, while they at the 
same time acquired important political functions (see below). 
On the other hand the strategi commanded by both land and 
sea, and thus held the power divided at Sparta between the 
Icings and the nauarchus (admiral). 

In the course of the 5th century the powers of the strategia 
were increased by important political functions, especially in 
foreign affairs; hence the office, unlike that of the archon (?.».), 
remained on in its original elective character and was held by 
the most important men (c.g. Pericles, Nicias, Alcibiades). 
Owing to the fact that the Boule was the chief administrative 
body, it was necessary to bring the strategi into close connexion 
with it; it was, therefore, provided that they, though not 
members, should be allowed to attend its meetings and to bring 
motions before it. As the Boule of one year rarely contained 
memixjrs of the previous 'Boule, the strategi acquired great 
power from the fact that they were frequently re-elected for 
many years together, and so had greater experience and con¬ 
tinuity of policy. Secondly, in the Ecclesia, the strategus had 
the advantage over the ordinary citizen that his business took 
precedence (the meetings always d scussed first the question 
of national defence) and that he could in (»ses of emergency 
convene a special meeting (cf. Tliuc. ii. 59 and iv. 118). 

Many historians in dealing with the strategia have been misled 
by modern analogies. The strategia was, for example, by no means 
analogous to the British cabinet, which (1) has collective responsi¬ 
bility and (2) is executive in the sense that its members are heads 
of state departments. The strategi had no such characteristics; 
their influence over the Ecclesia in voting was merely that of a 
private citizen; there was no collective responsibility, no unanimous 
policy. Nor jvas the strategia a foreign office, though it clearly 
performed a ministerial act in attaching its signature to treaties. 
In general it had no powers of originating negotiation, but merely 
carried out the psephism of the Ecclesia. It was their relation to 
the empire which gave the strategi their authority. It was they 
who took the oath on behalf of Athens when an alliance was 
concluded, and their advice would have special weight in settling 
the terms of the treaty and tlic amount of tribute to be ]>aid. 
They were not, indeed, compelled to .submit a budget, nor did an 
advcr.se vote by the Ecclesia involve their resignation. On the 
authority of Plutarch it has been asserted that there was always a 
president of the strategic college, and this may well have been the 
case during the Persian Wars (Thcmistocles, 480; Aristides, 478). 
The three alleged occasions in the later years of the 5th century 
when a single strategus was in absolute authority (see above) were 
all critical occasions and in no way represent the normal condition 
of afiairs. It is abundantly clear that Pericles owed his long 
ascendancy to liis personal force, not to tlic constitutional authority 
of his office. Though at first the strategi acted as a single 
body, in the 4th century and later special duties were assigned 
to particular members of the hoard. Thus we hear of strategi /el 
robs hrAfras, M r^v ^xl rbv firl rif irv/jLHopiaf, and 

■inscriptions of the 3rd century refer to others. Under the Koman 
domination the strategus M ri SirAo was the chief state officer. 
The law of the emperor Hadrian regarding the export of oil to Athens 
speaks of him os managing the corn supply and presiding over the 
education of the Eplicbi. In general, their duty was still mainly 
the foreign jiolicy, oflensive and defensive, of Athens; they nomi¬ 
nated triorarchs, and, if any nominee refused to serve, brought 
liim before the Ucliaea to dirfend his case. They had powers of life 
and death over the army in the field—even a tricrarch might be 
put in irons by a strategus. They presided over certain rdigious 
festivals land processions, and appear to have been responsible for 
the protection of the com supply. 

Auihoritibs : >—A. H. J. Greenidge Handbook of Greek Con- 
stUuiional History (london, J896), especially on the question of the 
presidency, p. 253; Gilbert, Greek Constitutional antiquities (Eng. 
trans., 1895); Hauvcttc-Besnault, Les Stratiges athiniens (Paris, 
1885); Beloch, D. att. Politik seit Perikles, pp. 276, 277; Paulus, 
Progr. V. Mauibronn (1883,34 Aristotle’s Constitution of Athens, 
passim, but especially iv^ xxii., Ixi.; the general histories of Greece 
—Busolt, Meyer, Bury, Grote (ed. 1907), (J. M. M.) 


* All works written prior to l8gt must be read in the light of the 
Constitution of Athens. 


STRATEGY, a term literally meaning “ the art of the leader 
or general” (Gr. <rrparqy6s). In the strict sense the word 
“ strategy ” was originally introduced into European military 
literature about the opening of the i8th century, when the 
practice of warfare had settled down into 'an established 
routine, and the need of some term arose which should express 
that peculiar quality of a general's mind which rendered victory 
the almost certain consequence of his appearance in the field. 
As at that period only some small departure from established 
precedent—^a trick or stratagem—could turn the scale between 
armies of about equal power, the idea of a ruse became con¬ 
nected with the word, and the essential quality in the general’s 
pcnsonality which alone rendered ruses practicable, or guaran¬ 
teed success in their execution, passed out of men’s minds, 
until Uie gradual disappearance of these methods in the 
Napoleonic period foru.scd attention again on its essential 
meaning, i.e. the art of the leader. Then the term “ strategy ” 
became limited as a technical term to the “ practice of the art 
of war by an executive agent of a supreme government,” or in 
Moltkc’s words, “the practical adaptation ol the means placed 
at a general’s dispo.sal to the attainment of the object in view.” 
This definit ion fixes the respon.sibility of a ci mmander-in-chief 
to the government he serves. He eannot he held an.swerable 
for the “ means,” not even for the training of the “ means ” 
for a particular operation, unless he be appointed to his task 
in adequate time. lie is charged with their employment 
within the limits of the theatre of operations assigned to him. 
If he considers the means placed at his disposal inadequate he 
need not accept Ihc position offered him, but he steps beyond 
his province as a strategist if he attempts to dictate to the 
governmenl what, in the widest sense, the means supplied to 
him should be. 

Since, however, the ‘‘means,’’ i.e. the conditions of the pro¬ 
blems presented by war, are subject to infinite variation (climate, 
topography, equipment, arms and men, all being liable to col¬ 
ic ctivc or independent change) it is clear that their employment 
can never be reduced to a “ science,’’ but must retain to the full 
the characteristics of an “art.” This distinction is essential, 
and must be home in mind, for no soldier can expect to 
become a Napoleon merely by the study of that great .strate¬ 
gist’s campaigns. But if he lack practice and experience, and 
above all genius, the man ■who neglects such teachings as the 
contemplation of the works of his predecessors can supply docs 
so at his own peril; and when, as in the case of the soldier, the 
whole destiny of an empire may depend on his action, he must 
be bold indeed who would neglect all possible precautions. The 
cases for study, however, rest on yet broader foundations, for, 
though theory deduced from history can never, from the nature 
of things, formulate positive prescriptions, it can at any rate 
enable the student to throw off the chains of convention and 
prepare his mind to balance the conflicting claims of the many 
factors which at every moment clamour for special recognition. 

To understand the subject thoroughly it is necessary to 
follow in some detail the successive stages of human evolution. 
From the earliest times the defeat of the fighting men of a race 
has been the most certain road to the acquisition of its wealth, 
or the trade conditions on which that wealth was based. 

To defeat an enemy it was first necessary to march to meet 
him, and during that march the invaders must either live on 
the country or carry their own food. If the defender drove off 
the cattle and burnt the crops, the latter alternative was forced 
upon them. Thus, since the supplies which could be carried 
were of necessity small, the defenders had only to create or 
utilize some passive otetacle for defence which the invaders 
could not traverse or destroy in the limit of time (fixed by the 
provisions they carried) at their disposal, to compel the latter to 
retire to their own country. Every sedentary nation, therefore, 
had a fixed striking radius which could only be extended by the 
exercise of ingenuity in the improvement of means of transport, 
i.e. carts and roads. The existence of roads, however, limited 
the march of an invader to certain directions, and hence it be¬ 
came possible for the defender to concentrate his efforts for their 
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defence on certain points, in fact, to create fortresses, greater 
or less in proportion to his fear of the enemy and his intelligent 
appreciation of the degree of sacrifice it was worth while to 
make to obtain security. A barbarian horde could be stoppM by 
any barrier which could not be set on fire or escaladed without 
ladders or appliances. Ruses, such as the wooden horse of 
Troy, then became the fashion, and these had to be met by the 
cultivation of a higher order of intelligence, which naturally 
throve best in a crowded community, where each felt his 
dependence on his neighbour. Thus, for ages, the fort or fortress 
limited barbarian encroachments, and made possible the growth 
of civilisation in the plains. Ultimately, when the civilized 
communities grew into contact with one another, developed 
antagonistic interests, and fell out with one another, intelligence 
was brought to bear on both sides, and the assailant met fortifi¬ 
cation with siege-craft. Then the whole cycle worked itself out 
again. To carry out a siege, men in numbers had to be concen¬ 
trated and fed whilst concentrated. The stores for attack were 
also heavy and difficult to convey, hence roads developed in¬ 
creased importance, and troops had to be abstracted from the 
lighting force to protect them. Thus again a limit of striking 
radius was fixed for the invader, and in proportion as the 
dimensions of the invaded country exceeded this radius, and its 
people made the requisite sacrifices |p maintain their fortifica¬ 
tions in order, the continued existence and growth of the smaller 
country was assured. Broadly, this equilibrium of forces 
remained for generations; the smallest states were eaten up, 
the larger ones continued to exist side by side with far more 
powerful enemies, but only on condition of their readiness to 
make the requisite sacrifice of their personal liberty and the 
property of their constituent units. 

Then came the introduction of gunpowder and of siege 
artillery, and a fresh rcadaptation of conditions, which culmin¬ 
ated in the Netherlands during the 17th century and forms the 
starting-point of all modem practice. 

Essentially the change consisted in this, viz. that in spite of 
the superiority of the cannon-ball to the battering-ram, yet to 
attack a wall effectively many guns had to be employed, and 
while the duration of the siege was enormously shortened, a far 
greater strain was thrown on the line of supply, for not only did 
guns weigh as much as their predecessors but they could expend 
their own weight of ammunition in a day. Hence the impor¬ 
tance of good roads became enhanced and correspondingly the 
incentive to attack the fortresses which guarded them. In com¬ 
parison to the money devoted to modem armies, the sums sunk 
on passive defences during the i6th and 17th centuries were 
colossal, but they could not keep pace with the progress of the 
attack, and once more fresh readjustment of means to end became 
necessary. The obvious course was to carry the war into the 
enemy’s country from the outset, but since this transferred the 
burden of the siege upon the aggressor, the latter was compelled 
to develop the standing mercenary army, as feudal levies could 
not keep the field long enough to reduce a fortress. Mercenary 
armies, however, were difficult to keep together. They had to he 
tactfully commanded to ensure contentment,and allowed tomain- 
■ tain social order amongst themselves, and the prospect of loot 
while cn active service had to be held out to them. The sack 
of a city became thus the absolute and undeniable right of the 
soldiers. If in this or any other way their employer broke his 
contract, individuals promptly deserted to the other side. But 
this right of sack led to a recrudescence of the spirit of resistance 
in the fortresses (War of Dutch independence and Thirty Years’ 
War), and hience to a reaction in favour of greater humanity in 
warfare. But this was only obtained by the concession of a 
higher scale of pay and comfort to the men, which again threw 
an increased strain upon the communications, and also upon 
the treasure chest of their employer. 

The growth of the mercenary system, and the facility with 
which such men could and did change their allegiance, led wry 
rapidly to almost complete uniformity in the composition, 
training and tactical methods of all armies. Every one knew 
in advance the degree of effort his adversary proposed to put 
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forward in the next campaign, and made corresponding prepara¬ 
tions to meet him. Practically the king desiring to make war 
submitted his idea to the best-known generals of his day and asked 
them to tender for its execution. The king, on his side, gently 
agreed to find the bulk of the labour—^his standing army, re¬ 
inforced Iw auxiliaries to any desired extent—and, as in the case 
of a modem government contract, the lowest tender was almost 
invariably accepted, with a pious exhortation to the successful 
competitor to spare his employer’s troops to tire best of his 
ability. Thus the opposing generals took the field, each equally 
fettered by the conditions of his tender. But two such armies, 
alike in almost every respect, were far too closely matched to 
be able easily to gain a decision in the open field. Once they 
were committed to a battle it was impossible to separate them 
until sheer physical exhaustion put a .stop to the slaughter, and 
these higlily trained men were difficult and expensive to replace. 
Naturally, then, the generals sought to destroy tire existing 
^uilibrium by other means. Primarily they took to strong 
intrenchments, but the building of these being a matter of time, 
the communications grew in importance and attempts against 
them became more serious. One side or the other, consequently, 
to cover its communications, so extended its front that at 
length lines stretched right across whole frontiers till their flanks 
rested on the sea, or on some great fortress or neutral territory. 
The two armies would then face one another for months, each 
exhausting every device to induce the other to concentrate on one 
part of his front whilst an attempt was made by a rapid move to 
carry a relatively unguarded point elsewhere, e.g. Marlborough’s 
surprise of the Ne plus ultra lines (see Spanish Succession). 
During such periods of immobility the works grew to the .solidity 
of permanent fortifications, with wide and deep ditches, and 
with every obstacle known to engineers, whilst to render them 
defensible by the minimum number of muskets they were laid out 
so as to cro.ss their fire over and over again opposite every weak 
point in their tracing. No amount of battering could alter their 
general trace, and so they remained defensible as long as their 
garrisons could be trusted to line the parapets at all. This state 
of things must have continued until progress in artillery had 
evolved a weapon with sufficient accuracy and shell power to 
drive the defenders from their parapets and keep them away ^ 
the last moment preceding assault, had not fresh factors evolved 
themselves from causes at work under totally different topo¬ 
graphical limitations and conditions. 

First amongst these comes the accession to the throne of 
Prussia of a king who was commander-in-chief of hb own army, 
and a.s such responsible to no one for the use he chose to make 
of it. Thb would really remove him at once from the category 
of strategists in the restricted sense in which the term b now 
employed, but since no convenient word exbts to define the 
action of a ruler playing the double part of soldier and governor, 
it is convenient both in his case and in that of Napoleon to use 
the expression to cover the wider sphere. The permanence of 
fihe association between king and army enabled Frederick the 
Great to train his men specifically for the work he intended them 
to perform. Realizing to the full the value of the foundation 
laid by his father in developing to its utmost the fire power of 
the infantry, he devoted special attention to imparting to them 
a .skill and rapidity in manoeuvre which ensured that in the 
open field hb generals would always be able to place the muskets 
at their disposal in the best positions relativdy to the memy; 
and hb cavalry were trained to such a pitch of mobility and 
precisian in drill that they could be relira on to arrive^ at the 
appointed time and place to reap the fruits which the inhmtiy 
fire luid sown. To these startling innovations the Austrians had 
no new ideas to oppose^ The old school, the survival of the fittest 
in Ae special theatre of its growth, i.e. the Netherlands and the 
Rhine, could not deal with the complete change in topographic 
surroundings—the far wider area of operations, the comparative 
scarcity of fortresses jnd the general practicability of the 
country for the movement of troops-y-not trains—off the roads^ 
Frederick, relying absolutely on the intrinsic superiority of fab 
anny, Imew that if he could catch hb enemy in the open victoty 
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was a foregone conclusion. If the enemy, in accordance with 
precedent, fortified a position, a threat to his communications 
would force him to come out on pain of being surrounded 
(Pima 1756, Prague 1757). He followed this principle (see Sevbn 
Years’ War) until the accession, first of France and the South 
German states, and afterwards of Russia, to the list of his 
enemies compelled him to give one enemy time to prepare a 
position whilst he was engaged against another. Before 
deliberately prepared positions his men were shot down in 
thousands, as they would have been in the Netherlands, 
and at lengtli he was compelled, for want of an adequate 
artillery, to adopt the same procedure as his adversary. Thus 
the war ultimately came to an end by a process of mutual exhaus¬ 
tion. But it had brought out conspicuously the value of 
highly disciplined soldiery, and a fresh fetter was prepared for 
those on whom, after Frederick’s death, the responsibility 
of command was to fall, and practically all Europe went back 
to the warfare by contract of the previous generation. 

Meanwhile in France events were at work preparing the 
instrument Napoleon was destined to wield. Contrary to the 
prevailing opinion amongst modem historians, it is the fact 
that at no time in history was the art of war, and of all things 
appertaining to it, more dosely studied than during the last 
years of the old royal army of France. Gribeauval paved 
the way for the creation of the artillery destined to win for 
Napoleon his greatest victories, and authors and generals such 
as the prince de Ligne (q.v.), the due de Broglie, Guibert (?.».), 
Bosroger, du Teil and many others, pointed out clearly the bne 
reform must take if the existing deadlock between attack and 
defence was to be removed; but none could suggest the first 
practical steps to apply, because the existing conditions were 
too closely interwoven and consolidated. In fact reform was 
impossible until the dissolution of society itself gave its ultimate 
particles freedom to combine in more suitable formations. 
Broadly, however, all were agreed that the protracted and inde¬ 
cisive operations of former wars were economically disastrous. 
A crushing and decisive victory was the aim for which all should 
strive; as a first step towards this object decentralization of 
command was essential, for freedom of manteuvre, the only 
answer to Frederician methods, -was impossible without it. 
This led to the idea of the permanently organized division 
of all arras; and events had reached this point when the 
deluge of the French Revolution overwhelmed them, and in face 
of a coalition of all Europe it became necessary to build up a new 
army from the verj' foundations. The steps by which it was 
sought to provide the men are dealt with in the article Con¬ 
scription ; it is only necessary to point out here that it was not 
till 1799 that the laws became sufficiently defined to ensure a 
regular annual increment of recruits, and it was this regularity 
of supply, and not the fact that compulsion was ne^ed to 
enforce it, which rendered expedient the complete revolution 
in warfare which Napoleon was destined to effect. 

Until this reform was complete the revolutionary commanders 
were compelled to make war as best th^r could under pressure 
of the law of self-preservation, with the consequence that the 
whole army became habituated to the fact that orders in the 
field had to be obeyed at any sacrifice of life and comfort, and 
that neither hunger nor want of shoes, even of muskets, could 
be accepted as an excuse for hesitation to advance and to fight. 
Threatened on all sides, France was at first compelled to guard 
every avenue of approach by small separate forces taking 
their instnictions only from a central authority in Paris, and 
. thus the “ division,” a mobile force of all arms, which the earlier 
reformers had demanded, came spontaneously into existence 
to meet the requirements of the moment, and, thrown on its 
own resources, developed the brain and nervous system, ».«. 
the staff, necessary to co-ordinate the action of its limbs. 

The next step in evolution came from the obvious advantage 
which must arise if these units, though starting from different 
bases, operated towards the attainment of a common pmrpose. 
The realiaation of this ideal, the startin|(-point of modem 
strategy, was the creation of (faraot, whose ideas, thou^ far in 


advance both of contemporary opinion and of the technical 
means of execution then available (especially in the matter of 
imperfect means of telegr^hy), formed a necessary step in the 
preparation of the machinery Napoleon was to inherit. 

These, tiierefore, were the materials placed at his disposal 
whoi he began to practise the art of the leader; (i) a practically 
inexhaustible supply of men (the law in fact was not passed 
till two years later, but the idea was sufficiently evident); (2) 
divisional units and commanders, trained to unhesitating 
obedience to field orders, and accustomed to solve the probl^s 
presented to them in tlieir own way, without guidance from 
superior authority; (3) the idea of co-operation between separate 
columns for a common purpose; and (4) a tradition that the 
word “ impossible ” did not exist for French soldiers. 

The equipment of the allies started from very different founda¬ 
tions. "To them the individual soldier was a valuable possession, 
representing an investment of capital generally estimated at 
£200 cash (as great a strain on the exchequer then as £2,000 
would be to-day); and not only was he exposed to the risk of 
death in action, but he might die of disease or exhaustion on 
the march, and could always desert if he felt discontented. 
Moreover, the last campaigns of the Seven Years’ War seemed 
altogether to justify methods of evasion and “ strong positions.” 
Frederick the Great, beginning with the most audacious offensive, 
had ended by copying .the caution of his antagonists, and each 
side had learnt to gauge the fighting value of a single battalion 
.so accurately that to move a force, recognized by both as 
adequate for its purpose, into a threatening position, sufficed 
of itself to induce the adversary to accept the situation thus 
created. Since the value of a fortified position depended largely 
on the ground, the cult of topography became a mania, and (as 
Clausewitz puts it) the world lost itself in debating whether 
“ the battalion defended the mountain or the mountain defended 
the battalion.” The care for the comfort of the private soldier 
was pushed to such a degree that commanders would not report 
their units fit for action until complete to the last gaiter button 
and provided in advance with the regulation scale of rations 
for a fixed number of days. Over-centralization continued; 
though the expressions “ divisions ” and “ corps ” were already 
known, the idea these words now convey had not yet even come 
into existence. Though a certam number of units might be 
assigned to a subordinate commander, they still received all 
orders, except on the battlefield, from the central authority, 
and were, moreover, considered interchangeable. There was 
no personal bond between them and their general. To wlmt 
len^hs this system was pushed, and the consequences which 
flowed from it, may best be gauged from the fact that in 
I 1805 Mack, when writing his defence for his failure at Ulm (sm 
Napoueonic Cajipaigns), thought it quite natural to explain 
the delay in hLs movements on the day of Elchingen by the fact 
that when news of the French attack was received he was busy 
writing out the orders for the following day, which occupied 
fourteen pages of foolscap and “ did not contain one super¬ 
fluous word.” Further, the idea prevailed in middle Europe 
that war was a matter concerning the contending governments 
in which the ordinary citizen had no interest whatever. It was 
true that the result of a war might transfer his allegiance from 
one crown to another, but this was scarcely more to tlie people 
than a change of landlords. Consequently they took little if 
any interest in the progress of a war, and on the whole were 
most inclined to help the army which most respected their 
private property and was willing to pay highest for ks_ accom¬ 
modation while billeted in their towms and villages. Since the 
good will of inhabitants is always valuable, commanders vied 
with one another in their efforts to purchase it, and respect for 
private property and rights readied an unprecedented level 
Thus, during the whole of the campaign of the Netherlands in 
1793 the An.strians paid hire to the owners of the fields in which 
th^ camped; and when on one occasion payment for lodgings 
hired for the wounded was in arrear, the wretched men were 
flung out on the streets. Yet another, and in a way more re¬ 
markable, illustration of this tendency occurred at the capture 
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of Mainz by the French.(1794). A strong e(hned party of 
Austrians, endeavouring to escape across the Rhine to Kastel, 
were refused the use of the ferry boats until the regular payment 
was made, and actually laid down their arms to the enemy rather 
than break the law and seize the boats. 

The cuftiulative influence of all these forces of retardation 
is easily followed. To avoid the cost of innumerable petty cash 
transactions with the inhabitants the troops were compelled 
to have recourse to the magazine system, which in turn tied 
them absolutely to the main roads; and the roads being numerous 
the'army had to be broken up into small detachments to guard 
them. Thus the so-called “ cordon " system grew out of its 
surroundings in a perfectly natural way, and was not due to the 
imbecility of the generals who employed it, but to the restraints 
placed upon them by custom i.id public feeling. Nothing 
more fortunate for the French could be imagined. Destitute 
of all the paraphernalia hitherto considered necessary, and com¬ 
pelled to fight at any cost in order to live, they found in these 
accumulated magazines and moving convoys the best possible 
bait to attract their starving men; relieved of all impedimenta, 
they could move freely through forests and marshes generally 
considered impracticable; and since from the magnitude of front 
covered, and the relatively small number of troops available, the 
allies could not oppose an unbroken front to their raids, they could 
swarm around the flanks of the poswions and thus compel their 
evacuation. This struggle to safeguard or turn the flanks of 
positions led, as before in Marlborough’s time and in our own 
day in Manchuria and South Africa, to a competition in 
extension, and at Napoleon’s advent it was common to find 
armies of 20,000 to 30,000 men fighting desultory actions ovw a 
front of 20 to 30 m. This over-extension gave him his first 
opportunity, when the fire and energy he threw into his work, 
and the reckless disregard of human life he immediately displayed, 
stamped him at once as a born leader of men, and laid the 
foundation of that confidence in his guidance on the part of hk 
troops which to the last proved his truest talisman of victory. 

For the details of Napoleon’s evolution the reader is referred 
to the articles French Revolutionary Wars and Napoleonic 
Campaigns, and here it will suffice to point out the leading 
characteristics of those campaigns. Having swept the Austrians 
out of Sardinia, he turned against them in eastern Lombardy, 
and by a series of outflanking attacks threw them back into 
the Alps, defeating all their attempts to break out again by 
what is now known as a “ series of operations on interior lines.” 
All these were successful, not because of the form the operations 
took, but because the enormous increment of mobility he man¬ 
aged to impart to his men deprived his adversary of all accqrtcd 
data by which to time his own combinations. It cannot with 
justice be said that the French won because they fought harder; 
but the rapid sequence of success confirmed both leader and 
men in a conviction of their combined superiority, which led 
Napoleon in 1800 to the very brink of disaster. In 1796 throu^- 
out he was acting fairly in accordance with the teaching he lud 
imbibed from his studies; in 1800 he appears as if seeking to 
determine how many of the established rules he could afford 
to neglect. We find him advancing to meet his adversary 
on a widely extended front without even exploring the country 
to learn where or in what strength that adversary stood. In 
1805 thk mistake is not repeated; a cavalry screen covers his 
advance, and his orders are based on the intelligence it transmits. 
But this precaution also proves insufficient. Cavalry can only 
sie, they cannot hold; and only a combination of circumstance 
which he could not by any possibility have foreeen prevents 
his enemy from evading the blow at the last moment. What 
the position of the French would have been had Mack carried 
out his intention of leaving Ulm and destroying all his accumu¬ 
lation of supplies am only be imagined. But contemporary 
evidence proves beyond doubt that Napoleon had already tried 
the endurance of his men to the utmost. 

In 1806 the mistake of sole reliance on a cavalry screen is 
no longer repeated. The cavalry now is backed by a strong 
advanced guard, one quarter of ti»e whole army, following 


989 

behind it at short dktance; and the whole command is now 
dkposed in such a manner t^t no matter in what dkection the 
enemy may appear it can concentrate in forty-eight hours to 
meet him. _ It is another form of the idea, prominent in British 
campaigns in the Sudan, of the advance in squares through the 
desert against a mobile enemy, the difference being that 
Napoleon’s great “ bataillon carr6e ” has the advantage of 
mobility over its adversary. Concentration within forty- 
eight hours, however, would in itself be worse tlian useless 
unless the enemy stood fast to receive the intended shock; 
and it was the special object of the strong advanced guards or 
flank detachments to secure that he should do so. This could 
only be attained by a resolute offensive; no mme feeling the 
enemy’s position would suffice to compel him to stand, and 
might even frighten him into retreat. Hence the task devolving 
upon the troops thus selected was essentially distinct from that 
usually connected with the idea of an advanced or flank guard, 
and involved the conception of purchasing with their lives and 
by the vigour of their action the time necessary for the rest of 
the army to deliver a decisive blow. 

Thk k the true meaning of Napoleon’s maxim: On ne 
mancEutre gu’autour d’un point fixe, a phrase which has been 
much misunderstood. The troops first engaged fix the enemy 
by the vigour of their attack, and thus constitute a pivot about 
which the remainder can manoeuvre. 

Hitherto, however, the French armies had been operatjng in 
a country in which roughly one square mile of area would feed 
one thousand men for two days. Their freedom from convoys 
and other impedimenta enabled them to sweep out an area 
sufficient for their needs from day to day. But events now led 
them into a r^ion in which this relation between the day’s 
march and their subsistence no longer obtained. The emperor 
in fact had formed no conception of the roadlessness and poverty 
of Poland and East Prussia. His men, no longer able to pick 
up their day’s food by a day’s march, rapidly fell off in condition 
and discipline (for short commons with the French always en¬ 
tailed marauding). As men and horses lost in condition the day’s 
march dwindled further, with the result that heavier demands 
were made on the supply columns; and these being improvised 
and entrusted to an untrained personnel, the sufferings of the 
troops became unendurable, while the mobility of the French 
army sank below that of the enemy. Under these conditions 
the system of the advanced guard could no longer be trusted to 
work. Moreover the Russians, though deficient in the dash 
necessary to win victories in attack, have always taken longer 
to defeat than any other continent troops, and in the short 
winter days of the first half of the Polish campaign the emperor 
had no longer time to beat them into dissolution. The Russians 
would fight all day and retreat at night. As they fell back 
along their communications their feeding was easy. The 
exhausted French could never overtake them, and the emperor 
was at length compelled to adiqit an expectant attitude. Not 
before Friedland (June 14, 1807), when the days were long and 
the country dry and everywhere passable, did hk calculations 
of time and space prove realized and the system justified by 
the results. 

When in i8ia he again attempted to iqiply it at Vilna and 
Smolensk the Russians successfully repeated their tactics of 
evasion on every occasion, until, when they had fallen back to 
Borodino, their enemy had so far diminkhed that a battle in a 
selected position promked reasonable chances of success. 

Meanwhile a fresh development in the tactics of the three 
arms added a new weapon to Napoleon’s armoury, rendering 
the application of hk system or any variant of it markedly 
more certain and efficacious. Whilst the infantry which fought 
under Napoleon’s eagles had been steadily deteriorating, owmg 
to the exorbitant demands hk ceaseless marching campaigns 
had made upon them, the quality of hk enemies had b^ as 
steadily improving. 'The growth of the sentiment of nationality 
had r^o-ed it possible to throw aside the rigidity and impedi¬ 
ments of tihe old conditions. There was no longer any fear that 
men would desert if iklled on to bivouac or if rations failed to 
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come up to the accepted standard, and the essential points of 
the French infantry tactics having been assimilated they 
developed a relatively higher standard of endurance as measured 
by time. Means had to be discovered to ensure their destruc¬ 
tion before nightfall gave them the opportunity of withdrawal; 
and the evolution of the artillery arm (see Artillery) at last 
gave Napoleon the weapon he required to realize the idea! 
implanted in his mind by his teacher du Teil, viz. concentration 
of the destructive elements on the decisive point, which was 
derived originally from the analogy between the attack on a 
fortress and the conduct of a battle. A battle is but an abbrevi¬ 
ated siege, or a siege a prolonged battle. In the former the 
object is to purchase time at the cost of men’s lives, in the 
latter to economize men by expenditure ot time; but in both 
the final step is the same, viz. the creation of a breach of con¬ 
tinuity in the enemy’s defence through which the assaulting 
columns can penetrate to the heart of his position. Thanks 
to the increased mobility in the field artillery and skill in 
handling it (the result of years of experience), it was now pos¬ 
sible, once the aim of the enemy’s infantry had been unsteadied, 
to bring up masses of guns to case-shot range and to breach 
the living rampart of the defence j and through the gap 
thus aeated, infantiy’ or cavalry, or both combined, poured 
to overwhelm the lust reserves beyond. This step completed 
Napoleon’s means of destroying that “independent will power” 
of his adversary which is after all the greatest variable in the 
whole problem of war. His advanced guard engaged and fixed 
his enemy’s attention, inducing him prematurely to use up his 
reserves, and when the battle was “ ripe,” to use his own 
expression, the great blow was delivered with overwhelming 
suddenness by the balance of fresh troops which he had in hand. 
But the whole of his action depended essentially on an exai t 
appreciation of the endurance of his own troops first engaged, 
at the cost of whom the reserves were saved up. It was the 
possession of this method which rendered Napoleon supreme 
upon the battlefield and fully justified the reluctance which his 
enemies showed to hazard its issue ; but in the end it also proved 
the cause of his downfall, for in his fruitless efiorts to br ng the 
allies to action in 1813 he so completely wore out his troops that 
it became physically impossible for them to meet his demands. 

The campaign of 1813 deserves attentive study, for in it 
Napoleon was both at his best and worst, acting as strategist 
pure and simple, applying the means at hand to the attainment 
of the object in view almost without a second thought for the 
diplomatic relations which so often hampered his military 
action, notably in 1814. In the famous “ defensive campaign ” 
of the latter ycar,which is usually held up as a model for imitation, 
he can hardly be said to have acted as a strategist at all, his 
movements being primarily directed to the destruction of the 
personal relations existing between the three allied monarchs, 
not to the annihilation of their respective armies, a task for 
which from the first he knew his resources to be entirely inade¬ 
quate. The Waterloo campaign (9.0.) again reveals the appli¬ 
cation of this system in its most finished form. That it failed 
ultimately was due primarily to atmospheric influences b^'ond 
the emperor's control, and in the second place to the intro¬ 
duction of a new tactical method by the British army for 
which his previous experience liad in no way prepared him. 

That after the cvept Napoleon should have sought to justify 
himself is further proof of the essential duality of his nature, 
which only rose to intuitive genius in war under the pressure of 
visible and tangible realities. Relaxed from excitement, he 
was the creature of his surroundings, controlled by conteniporary 
thought like everyone else; and it is to failure to recognize this 
duality in his mind that all subsequent confusion in strategical 
thought owes its origin. It was clear that the career of such a 
genius could not pass unnoticed by military critics; hence, even 
while it was still in the making, every student of the military 
art felt compelled to pass judgment upon its incidents merely to 
show that he was abreast of the times. More or less, each one 
tried to show that Napoleon’s victories were due to the observance 
of the critic’s own hobbies. These men, brought up on the old 


military classics, and unaware of the ceaseless current of social 
dianges which was seething around them, instinctively distorted 
facts to fit in with their preconceived theories. This is always 
inevitable with regard to contemporary criticism, since distance of 
t ime i s always needed to bring facts down to their tnie perspective. 
It is quite clear from his innumerable reported conversations, 
and it is quite natural when one considers Napoleon’s age, that 
in the back of his mind he stood rather in awe of these older 
and often far more deeply-read men. In any case it was quite 
obvious to him that his military reputation would stand or fall 
by their collective judgment. Hence, as soon as he had leisure, 
he set himself to explain his exploits in terms which they could 
understand. That he would be criticized for his frequent de¬ 
parture from established practice (for instance, in neglecting 
his communications, and again and again accepting or forcing 
on a battle in situations in which defeat must have spelt utter 
ruin) he was well aware. Hence to stifle such criticism in advance 
he went out ot his way to accentuate the care he had devoted 
to his com cunications, as in the the Marengo campaign, at Ulm, 
at Austcrlitz, and again and again in the campai^s of Wagram 
and of Dresden. But the truth really is tW as long as he 
adhered to his “ bataillon cair^c ” formation, and the country 
in which he was operating was fertile enough to support his men, 
his communications mattered little to him. His certainty of 
victor}’, if only the enemy could be induced to stand, was so 
great that he could fight his way through to where his rein¬ 
forcements were prqiared for him, in whatever direction suited 
him best. Whilst he admitted, as all must do, the sound common 
sense at the bottom of all rules deduced from centuries of experi¬ 
ence, he never raised them to the dignity of inviolable principles, 
as he did the principle of the fixed point as a pivot for manoeuvres, 
the case-shot attack, and the employment of the avant-garde 
generale. It seems indeed as if these fundamental principles 
appeared to his mind so self-evident that he assumed them as 
common knowledge in every intelligent mind, and hence never 
took the trouble to explain them to his marshals, though he did 
condescend to allude to them when writing to his brother Jerome 
and to Eugene de Beauhamais, with the limitations of whose 
minds he was quite familiar. Marmont, Rogniat, Soult and 
St Cyr were men for whose intellect he had the highest esteem, 
and all wrote at length on the subject of his campaigns, yet 
not an expression in their works, not a manceuvre in their 
independent commands, can be held to betray a knowledge of 
what was really the secret of the emperor’s successes. For 
instance, by the year i8iz Marmont may fairly be assumed to 
have learnt all he ever could learn from Napoleon’s example; yet 
at Salamanca we find him manoeuvring quite like one of 
Frederick’s generals. Napoleon would have attacked Welling¬ 
ton with a strong advanced-guard, one-fourth of his command 
at the least, and whilst the latter was busied in warding off his 
assailant’s successive blows the emperor would have swung the 
remainder round upon his enemies’ flank, and, with a three-to- 
one superiority at tire decisive point, have driven him off tlie 
road back to Salamanca. This idea never even entered 
Marmont’s head. Watching Wellington with a screen of vedettes 
only, he set his whole army in motion to march round 
his tok, like Frederick at Leuthen. An Austrian army in the 
old days would usually stand to be surrounded, but Wellington, 
instead, set his whole force in motion, i.e. manoeuvred. Again 
in 1813 (just after frequent conversations with the emperor, 
in one of whicli the latter stated his opinion tliat war was a 
“science ” like any other, and that some day he would write a 
book out of which any one could learn it), Marmont, tn command 
of the VI. corps, found himself opposed to the Silesian army 
under Blucher, and immediately took up a defensive position, 
which he occupied by two lines of brigades deployed in line and 
Echeloned from left to right. No one who had entered into the 
spirit of the emperor’s method could have adopted such a 
foimation. Instances of a similar nature might be multiplied, 
and their multiplicity need surprise no one who has studied the 
p.sj'chology of action taken under circumstances of intense 
excitement or imminent danger. Most of us know rules for 
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cx>nduct in all kinds of emergencies, but how often afterwards 
could anyone describe with accura^ the mental process by 
which his action in such crises was dictated ? Probably never. 
Intuitively the mind recognizes the right course and fixes upon 
it, and with the cessation of the emergency finds it impossible 
to recall Ihe order in which the facts presented themselves to 
his consciousness. In war the e emergencies are constantly 
arising, so that by degrees the recollection of them becomes 
blurred, and the chief actor’s presentation of them is often the 
least trustworthy testimony we possess. The act speaks for 
itsdlf. But where hundreds of thousands of acts are crowded 
into the short compass of a campaign, a true view of their whole 
can only be obtained when all have become accessible and time 
emancipates criticism from partiality. But nations cannot afford 
to wait until lapse of time renders it safe to publish all diplomatic 
and other secrets; and many were ready to attempt the solution 
of the problems of Napoleon’s career. 

The most prominent were Jomini {q v.), speaking for the 
French army, and Clausewitz {(j-v.), for the Prussian. The former, 
a native of Switzerland, had attracted the attention of Napoleon 
by the insight his criticisms revealed, and had been attached by 
him to the staff, where he served under Ney almost continuously 
from 1806 to 1813. In the latter year there is no doubt that he 



did valuable service in the operations culminating with the 
battle of Bautzen; but, receiving no adequate recognition for 
them, he deserted to the allies, and was attached by the emperor 
Alexander, where again he rendered conspicuous service, notably 
at Leipzig; but his desertion caused him to be viewed with such 
marked disfavour by all honourable men tlmt he speedily sank 
into social oblivion, although he remained in the Russian service 
until his death in 1869. Nevertheless, though he had deserted 
hb cause, he still retained unbounded admiration for the genius 
of hU great master, whose reputation certainly does not suffer 
at hb hands, except for the excess of adulation and bombast 
with which his historical writings are dbfigured. But hb social 
isolation cut him off from authentic eyewitness sources, and he 
was by nature an inventor of systems. The secret of Napoleon’s 
success he found in the system of “ interior lines a phrase he 
invented to designate a method which was almost as old as war 
itself; and from this system he deduced its oppMite, “ exterior 
lines,” and a whole sequence of others, which in the end all 
resolve themselves into the same idea. A diagram will make 
the matter clearer than many words. If an army A stands in a 
central position relatively to two other armies B, C, converging 


upon it, then, if it moves against each in succession and beats 
them both, it is said to act on “ interior lines whibt B and C 
act on “ exterior lines.” What it is said to do when at the first 
shock B beats it out of existence the books fail to infqrm us. 
From this theorem are deduced in succession the advantages 
and dbadvantages of salient and re-entering angles, &c., with 
which, as a rule, military historians so freely befog their 
pages. 

Since the object of all strategy is to bring the greatest possible 
force to bear against the deebive point, it is obvious to ask why 
armies should not always be concentrated, and why the>' should 
ever divide. The answer b that a given district and a single 
road will only subsist a certain number of men, a number which in 
practice is found to be about 60,000 with their requisite guns and 
train. Hence an army, say of 120,000 men, not only cannot sub¬ 
sist on a single line or road, but when divided into two equal parts, 
and separated only by a short day’s march, is really more ready 
for instant action than an array of 90,000 on one road. Separa¬ 
tion, therefore, when large numbers are in question, is n necessity 
of existence, not a matter of free choice; but when it is thus 
forced upon a commander he regulates the rate of hb march so 
that his separate columns cannot be attacked singly before the 
heads of both are within supporting distance of one another; 
the jaws of the crackers then close on the nut, and unless the nut 
proves harder than the crackers the nut is crushed. But this 
calculation reposes on an accurate knowledge of the marching 
powers of the adversary, and it was in tliis that Napoleon’s 
enemies failed. Accustomed only to their own deliberate methods, 
they were quite unable to imagine Napoleon’s lightning-like 
rapidity. Marching twenty-five miles in a day, hb whole army 
would hurl itself on one of the columns whilst the other was still 
too far off to come to its aid, or if they had already approached 
so close that mutual co-operation was imminent, he would send a 
detachment against one to purchase time by the sacrifice of its 
men’s lives, and would then strike at the other with the bulk of 
his forces united. How the detachment executed its taskdepended 
chiefly on the nature of the ground. It might fight a series of 
rear-guard actions if a succession of readily defensible sections 
favoured such action, or it might conceal its weakness and impose 
caution and respect on its opponent by the vigour of its attacks; 
for that there could be no rule, and circumstoces alone could 
decide. In this form Napoleon won most of his earlier successes, 
but a little reflection will show that the method depended 
e.ssentially upon his superior mobility and the willingness of 
his enemy to fight or the reverse. In time this dawned upon 
his opponents also, and when in 1813 around Dresden he 
tried to put this plan into force the allied column immediately 
threatened retreated before him, whilst the other continued its 
advance, thus compelling him to return to succour hb retaining 
detachment, which, of course, could not struggle on indefinitely 
against a marked superiority of numbers. He himself confessed 
during the September days in Dresden tliat this jeu de va-et- 
vient, as he described it, had completely bnfleen down his army. 
If, on the other hand, the commander of the central army under¬ 
estimates hb opponent’s marching powers its doom is sealed, 
for both hb flanks are turned in advance and he comes under 
a concentrated fire to which it can only oppose a divergent 
one. This difference is more marked now than formerly; and 
stated in its extreme form, for rifle fire only, it really means 
that every bullet fired from the circumference stands a tenfold 
better chwee of hitting something vulnerable than those directed 
from the centre towards the circumference. The only salvation 
for an army thus threatened is to move by a lateral march out¬ 
side the jaws of the crackers, and fall on one limb only, when, 
if it is tactically formidable, it stands a good chance of over¬ 
whelming the force immediately opposed to it before the others 
can arrive. For instance, at K6niggratz, if the Austrian main 
army, pivoting on the fixed point made by then and and 4th 
corps engaged with Prince Frederick Qiarles’s army, had 
swung roimd the temainihg six corps upon that of the crown 
prince by a short march of from six to eight miles, tte Elbe 
army would have struck a blow in the air, and the situation 
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would have been lescued in spite of the slowness and indecision 
of previous movements. An army standing on interior 
lines, therefore, occupfes a position of advantage or the reverse 
acco^ing to the skill of its leader and its own inherent 
fighting capacity, and this whether its position arises from opera¬ 
tions during the actual course of hostilities, or from circum¬ 
stances already pre-existent in peace time, as, for instance, the 
configuration of frontiers. The phrase, therefore, “ the use of 
interior lines,” though convenient to those who are thoroughly 
agreed as to its limitations, of itself explains nothing, and is a 
pitfall for the inexperienced. 

A, however, in moving as suggested against his enemy’s 
outer dank, exposes at the same time his own communications 
with any place lying directly behind his point of departure. 
If his army suffers only from slowness, but is really .superior in 
fighting power, this risk may be lightly taken—^victory settles 
all things. In proportion, however, as the result of collision is 



doubtful, alternative lines of retreat or supply will be advan¬ 
tageous. Hence a broad, if possible a concave or re¬ 
entering, base or starting-line is of great importance, and, 
since as an invader penetrates into his enemy’s country his ba.se 
becomes salient, whilst that of the defender becomes re-entrant, 
we have here a compensating arrangement which, under given 
conditions of country, equipment and the like, fixes the striking 
radius of an aggressor precisely as was the case in former times. 
The case of the French invasion of Russia in iSia is an illus¬ 
tration. The Russian base at any moment may be considered 
as formed by lines traced just outside the striking radius of 
small bands of French marauders; the French base as including 
all the territory in their occupation, for within that area they 
were free to fortify or protect any accumulations of stores and 
supplies they diose to make. By the time the French reached 
Moscow the Russians could afford to attack them from any 
direction, for, whatever happened, retreat into their own 
undevastated country was always open. The South African 
war affords a modem example of the same thing. 

These ideas are, aft£r all, elementary, and readily grasped 
even by the average intellect, though many volumes have been 
devoted to proving them, and yet they are all that Jomini and 
his followers have to offer us—a fact that both explains and 
■ justifies the contempt with which military study was so long 
regarded Ipr practical soldiers in England. 

Clausewitz, however, approached his subject from a hi^er 
standpoint. Gifted with a mind of exceptional power, which 
he had trained to the utmost in the school Of German philosophy, 
and having seen war from the beaten side, he knew well that 
something more than phrase-making was needed to force a 
great nMion to the filial abnegation of its independent will. 
He stood throu^ut in the closest connexion with the directing | 


wills whKh guided the German nation to achieve the final 
downfall of Napoleon; and he knew that these men were neither 
bunglers nor fools, but men whose cjqjerienoe well entitled 
them to the authority they exercised. Hence he reasoned 
that the catastrophes they had shared in common needed 
deeper analysis than they had as yet received. First of all lie 
sought a satisfactory definition of what war really meant, 
and he found the closest analogy to it in the “ unrestricted 
competition of the business world.” Had he written in modem 
times he would doubtless have ca.st it in the Darwinian mould, 
viz. “ war is the struggle for exi.stence transferred to the natiofial 
plane,” and this is a far more important contribution to sociology 
and the welfare of humanity, and will certainly cxerdse much 
greater influence on the evolution of the nations (on which, after 
all, the fate of the individual depends), than all the works oi 
Darwin and Herbert Spencer combined. This transference 
of the question to the national plane is in fact their very 
antithesis, for whereas the survival of the fittest threatens the 
stability of society on the principle of the Kilkenny cats, the 
survival of the race nectesitates its coherence. Next, Clause¬ 
witz analysed his subject into its constituent factors. In this 
process he investigates all the theories of bases and geometrical 
relations, only to discard them as quite inadequate solutions of 
war’s many phenomena; and finally, as between equally armed 
opponents, he shows tliat essentially success in war depends on 
the moral factors only'. First is “ courage ” in all its forms, 
from its lowest manifestation in the excitement of a charge, to 
its highest in the fearless acceptance of supreme responsibility in 
face of the most imminent personal danger. Next comes 
“ duty,” again in its widest sen.se, from the uncomplaining 
endurance of the humblest musketeer in the ranks, to the readi¬ 
ness of the whole nation to submit to the sacrifice of, and the 
restraint on, pers< 3 nal liberty that readiness for war entails. 
This “ readiness,” moreover, he shows to be cardinal (for nations 
with land frontiers), for indubitably, under the conditions then 
prevailing, the surest guarantee of victory in the field was the 
concentration of eveiy man, horse and gun in the shortest time 
on the decisive point. Thus only could the advantages of 
greater wealth, larger population and so forth be neutralized; 
and the growth of modem means of communication, railways, 
telegraphs, &c., have only confirmed his position. It has b^n 
the gradual appreciation of portions of Ckiusewitz’s teaching, 
enforced by the drastic lessons of 1866 and 1870, which has 
turned all Europe into an armed camp, and this fact must, 
for generations, stultify all ideas of European disarmament. 
For .since everything depends on instantaneous readiness for 
action, it is absurd to expect that any nation will voluntarily 
consent to throw away the advantages these sacrifices have 
obtained 1^ agreeing to delay at the very moment when its 
existence is most gravely threatened. An unready nation has 
obviously everything to gain from delay. 

All this portion of Clausewitz’s work is fundamental, and no 
changes in armament or other conditions can ever affect it; 
it applies as much to land as to sea power, and essentially was 
the doctrine of Nelson and St Vincent. Indeed, at sea Nelson 
was in advance of Napoleon, for he quite understood the advan- 
t^e to be gained in paralysing the independent will-power of 
his opponent by a vigorous attack, and was willing to stake his 
existence upon this principle, notwithstanding the infinitely 
more uncertain elements of wind and weather which conditioned 
his movements. But the rest of Clausewitz’s teaching is too 
deeply coloured by his personal experiences, and he stood in 
too clo.se a relation to the events of his time to be able to focus 
the details of the whole subject. Although he was the first to 
seize the meaning of Napoleon’s case-shot attack (the descrip¬ 
tion occurs for the first time in his Campaign of iS/s), he did 
not realize how this might be applied to the destruction of what 
he himself formulated as the most serious of all the many 
indeterminate factors with which a commander is called upon 
to deal, viz. “ the independent will-power of his opponent.” 
He saw dearly enough that time and space were the underlying 
I conditions of all strategical calcuietionrand that time could be 
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bought at the cost of meh’s lives; but he did not take the next 
step forward and show how these odoulations must mevitably 
be upset if the enemy possessed the power of destroying men 
faster than experience led one to expect. He formulates from 
his expejiencenhat a force of the magnitude of a division, say 
10,000 men, can hold an overpowering enemy at bay for about 
six hours, and an army corps can haudly be destroyed in less 
than a day; on these data he bases his estimates of the marching 
area which an army may safely cover. But what if a new and 
unexpected method of applying “the means at hand to the 
aftainment of the object in view ” suddenly wipes out the divi¬ 
sion in two hours, or the array corps in six ? In that case, surely, 
the independent will-power of the adversary would receive a 
most unwelcome check. Nor did he ever clearly formulate as 
a principle the importance of mobility. Every one of course 
has in a general way understood the advantages of “ getting 
there first,” and all of us have for years been familiar with the 
importance which Napoleon attached to rapid marching. But 
the tendency has always been to consider the rate of marching 
in itself as an invariable factor, and to calculate every operation 
or disposition from the time a column normally takes to deploy 
into position from a road or defile. But no systematic attempt 
to determine the advantages which might on occasion be obtained 
by sacrificing comfort and convemcnce to the acceleration of 
a march has ever been undertaklh. Yet Napoleon saw smA 
appreciated the point, and it must remain a riddle for all time 
how such a mind as Clausewitz’s, which again and again had seen 
at first hand the consequences which followed from Napoleon’s 
marche de mancnme —guns and trains upon the roads, infantry 
and cavalry moving in mass across country—could have failed 
to place on record the enormous advantages which might follow 
its adoption. The book as it stood, however, became the bible 
of tbe Prussian army, and its comprehension is an indispensable 
preliminary to all useful study of contemporary practice in war. 
Mohke’s mind, and that of his whole generation, was formed 
upon it. To its strength the Germans owed all their successes, 
and to its weaknesses certain grave errors that were almost 
disasters. 

Meanwhile the progress of invention suddenly destroyed the 
governing condition of all previous experience. The Napoleonic 
strategy, as we have shown, depended primarily on the certainty 
of decision conferred on him by his “case-shot attack”; but 
the introduction of the long-range infantry rifle (murzle-loader) 
rendered it practically impossible to bring the masses of artillery 
to the close ranges required by the Napoleonic method. In 
the i85g campaign (see Italian Wars) between France and 
Austria both sides were handled with such a general absence 
of intelligence, and the marksmanship of the Austrians in 
particular was so very inferior, that neither side derived advan¬ 
tage from the change. But when, in 1861-65 (s®® American 
Civil War), the theatre of interest was transferred across the 
Atlantic, the other causes united to give it immense importance. 
America in the ’sixties was almost as roadless as East Prussia 
and Silesia in Frederick the Great’s time, and its forests, rivers 
and marshes were far more impenetrable. Both the Southern 
and Northern armies, moreover, were entirely new to their 
work, and consequently their operations became exceedingly 
slow. As far as the generals and Staff had studied war at all 
they had been brought up to the Napoleonic tradition as handed 
down by Jomini and his school; and failing as a body to 
appreciate the intimate interdependence of the three arms, they 
believed that a resolute crowding on of mswses (whether in line 
or column does not signify) upon the decisive point must Suffice 
to overrun all opposition. But the slowness of operations gave 
time for intrenchments, and consequently scope for the powers 
of the new rifle. Whereas against the Old musket one rush 
sufficed to cover the danger zone, the rifle widened this rone 
about threefold, so that human lungs and Kmbs could no longer 
accomplish the distance wifliout pauses, during wnrch pauses, 
ripce guns could no longer assist effectively, the attacking 
infantry had to protect itself by its own fire, standittB; in the 
open within point-blank range of the rifles of the coca, skilful 
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and well-covered defenders. Thus when similar experiences 
had established uniformity of practice in the two contending 
forces the result was a deadlock, which was ended oidy by 
enormous numerical superiority and the “ policy of attririon.” 
Tlie lesson, however, passed unnoticed in Europe except in so 
far as popular attention was caught by the deadliness of the 
rifle fire, which was attributed, not as it should have been to the 
peculiar conditions under which it was employed, but to the 
nature of the weapon itself; and from this conclusion it was a 
short step to the inference that the breech-loader, firing five 
rounds to one of the muzzle-loader, must prove a terrible mstru- 
ment of destruction. Actually this inference has hampered 
strategic progress ever since. 

The campaigns of 1866 in Bohemia, and of 1870 in France, 
furnish positive proof that Clausewitz had not appreciated the 
Napoleonic teaching to its full extent, for though the conditioiM 
again and again were ideal for its application, no trace of his 
fundamental principle is distinguisliable in Moltke’s orders. In 
the former it would seem from the maps that the Austrians 
actually possessed the form, though they had forgotten the 
spirit, as the detached group in Bohemia (see Seven Weeks’ 
War) might well be considered as an avant-garde gMrale, and 
on the three days preceding Koniggratz, the distribution ot the 
Austrian main army was such that the application of Napoleon’s 
method must have followed had the idea been present. That 
Moltke himself never contemplated its employment is sufficiently 
evident from his unfulfilled plan of the and of July, noon, 
wherein the whole Pru.ssian army was to march across the front 
of the Austrians in position, precisely as Fredarick had done 
with disastrous results at Kolin a century before. 

No campaign, however, demonstrates in more striking manner 
the fatal consequences of ignoring Napoleon’s saying. On ne 
manoeuvre qu’autmr d’une peinte fixe than, 1870. Here was 
an army enormously superior in numbers and organization, 
disposing of an admirable cavalry and far superior artille^, 
repeatedly on the edge of disaster, not because of the superior 
cunning of their adversary, but simply because the mind of a 
reasonable man proved quite incapable of conceiving the 
blunders that his adversary perpetrated. Moltke always placed 
himself in his enemy’s position and decided on what would be 
the rational course for him to pursue. He gave him the recog¬ 
nized three courses, but it happened that it was always the fourth 
(the unexpected, because from Moltkc’s standpoint so hopelessly 
irrational) that he took. The situations of the 8th, nth and 16th 
of Aurast are all instances in point. On the last of these dates 
(see Franco-German War) the French commander-in-chief 
by merely standing still through irresolution found himself 
in a situation promising certain victory. It is true that he took 
no advantage of it, and nothing can detract from the magnifi¬ 
cent resolution of von Alvensleben, commander of the 111 . corps, 
and the gallantry with which his troops and his comrswies sup¬ 
ported him. But, equally, nothing can alter the fact that in 
spite of all Bazaine’s mistakes the dawn of the 17th of August 
found the German headquarters with only the dibris of two 
corps on the ground face to face with the whole French army, 
of which only one-third had been seriously engaged. 

Sedan nearly ended in the same way. TheGenhana had, with 
their cavalry, fixed to a man the precise position of tlieir enemy, 
but no troops were told off to hold them, and all throughout the 
afternoon of the 31st and morning of the 1st the French array 
was free to issue from the bridge-head of Torcy on a broad front 
, in masse de manoeuvre and separate the wings of the Prussian 
army. Judging by the way they actually fought in tbe hopeless 
position in which they elected to remain, their prospects of 
success in the suggested manoeuvre were not small. ' .Mter the 
war it was easy and natural to place the blame for the otewtions 
in the early days on the shoulders of the German cgvolry, but 
closer study of tbe facts has shown that in spite of all their 
shortOomings tl^is arm did not deserve it, for th^ actually found 
the enemy and reported his positions, while nothing could be 
urged’ agunst them in respect to Sedan, for by that time tl^ 
had established a relative supe-iority over their-enemy Wbiifii 
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was absolutely crushing. The truth is that the Prussian staff 
had not realized that cavalry reports alone, even if they arrive 
in time .(which in fact very few ever did), do not afford a 
sufficient foundation on which to base a manoeuvre. If cavalry, 
three days’ march in advance, report the presence of an enemy 
at a given spot, the fact affords no certain indication of where 
they may be even on the following day. It is not enough to 
find an enemy, he must also be fixed and held so that he 
cannot move; and the three arms, cavalry, artillery and infantry, 
form the most efficient combination for economically securing 
this end. 

Twenty years at least elapsed before fresh light came; and then 
it came from France, not from Germany. No one can accuse 
the Germans of a tendency to sleep on their laurels; on the 
contrary, no army in history ever set itself to work with greater 
zeal and industry to profit by the lessons of its campaigns. 
But it is not in the ranks of the successful that the defects of 
the military machine are most surely revealed. Moreover, 
they were dazzled by the very brilliance of their victories, and 
gratitude to their leaders made them blind to those leaders’ faults. 
The French started their reforms without the.se disadvantages. 
The younger officers, who had seen how splendidly the old 
imperial army had fought, and the spirit with which it had 
endured the misery brought upon it by the ineptitude of its 
leaders, felt no desire to shield the reputation of the latter, while 
the bitterness of the cup they were compelled to drink filled 
them with the determination and energy necessary to ensure 
regeneration. They had been beaten by the palpable neglect of 
their own Napoleonic traditions, and this fact added additional 
sting to their sufferings. Accordingly a number of the most 
zealous amongst them banded themselves together to ensure 
that the reason for their shame should no longer be forgotten. 
Presently these men assumed, by sheer weight of merit and 
industry, the pra-tical control of the military history section of 
the general staff, and here they train^ one another for the posts 
of instructors at the staff college (Ecolc de Guerre), whence 
ultimately the supply of future commanders would be drawn. 
As a first step in their progre.ss they ransacked the archives of 
the war office and subjected the whole correspondence of 
Napoleon to a aitical investigation, exceeding in thoroughness 
anything it had as yet undergone. Tuis correspondence is incom¬ 
plete without comparison with the actual reports on which the 
letters were based and the executive orders issued, which hitherto 
had never seen the light. From the juxtaposition of the two a 
connected system was by degrees evolved. As has been indi¬ 
cated above, Napoleon never really appreciated the enormous 
intellectual gulf which separated him from his marshals. He 
habitually treated them as enjoying his own clearness of vision 
in their work, and it is only in his letters to Jerome and Engine 
(with whose limitations he was only too well acquainted, but 
whom he employed because their interests were identical with 
his own) that he explains things in a form which even a child 
might understand. From thes;s indications the whole web of 
the modern doctrine of the Ecole de Guerre was gradually 
woven, substantially in the form in which we have given it 
above. With this work the names of Maillard, Langlois, Bonnal, 
Fodi, Colin, Camon, DesbriAre and others deserve to be for 
ever associated, for they averted intellectual despair in the 
nation and rendered it possible for the best minds in the country 
to continue their labours, for its regeneration. Without some 
such basis hope would have been impossible in face of the ev«> 
growing forces of their watchful antagonist. As matters stand, 
as long as France can k*q> her ports open to commerce 
she cannot be overwhelmed by invasion, for it is a question 
of time and space; and with to existing network of railway 
communications, which favour her the more the farther the 
invaders penetrate, the application of this system promises 
quite astounding possibilities. 

All systems, however, must sooner or later be discovered b)' 
thq adversary, and require, moreover, adaptation to their 
surroundings, sHiidi may vary from the roadlessness of Poland 
in 1807 or the United States in 1863 to the highly developed 


networks of communications of all kinds existing nowadays in 
western Europe; and in each, if the tvar lasts long enough, a 
deadlock must eventually come until some readaptation of exist¬ 
ing means is discovered which suffices to disturb this equilibrium. 
Wars, however, nowadays are so short that this condition of dead¬ 
lock can rarely arise. 'The side which starts with a pfonounced 
sup«iority, whether due to more perfect organization, better 
tactics or the systematic training to some secret such as has been 
indicated above, will generally gain the lead from the outset and 
will keep it until its forces no longer suffice for the amount of 
work to be done. Then we get back to hard fighting pure tfnd 
simple, in which the iron resolution of the commander ultimately 
decides the issue of events. But this resolution is not, as is 
generally supposed, a fixed quantity belonging in equal magni¬ 
tude to the leader at all times and places, but is perhaps the 
most variable quantity of all. A human being can only put out 
a certain quantity of nervous energy or will-jxiwer in a given 
time, and of two men of equal character that one will succumb 
first upon whom the necessity for rapid decision is most fre¬ 
quently enforced. This holds good of every man throughout 
the whole army from highest to lowest. In this ame the “ art 
of the leader ” will undoubtedly consist in adopting as his course 
of action that one which can be consistently followed without 
change of mind. Obviously his best course will be to seize the 
initiative and keep it up to the final acs on the battlefi'.ld itself. 
The commander who is caught in the act of concentration 
or accepting battle of his own free choice cannot tell from 
one moment to the other at what point the attack may come 
or whether indeed it is coming at all, and the strain of 
cxpiectaney is harder to bear than that of continuous action, 
and spreads also to every rank in his army. It has been held that 
as a consequen le of the increase of range and rapidity of fire 
of modem weapons the defence lias gained so enormously in 
power that a commander can accept the risks of a defensive 
battle with a light heart. This, however, ignores the fact that 
improved arms will be found in the hands of the assailant also, 
and ever)' increment of range and rapidity of fire renders it easier 
to combine the action of many weapons on a single point. 
Formerly, when bullets barely travelled, with extreme elevation, 
1000 yds., and the total artillery train of an army could be 
numb^ed in tens, not in hundreds as nowadays, tactical sur¬ 
prise was wellnigh impossible. Troops could always, either by 
selection of site or clearance around them, ensure that no formid¬ 
able force could assemble unnoticed within range of their position, 
while the round shot and the common shell of those da)'s had 
little power of clearing or levelling solid parapets. Nowadays 
such selection of site, to say nothing of clearance, is impossible 
and inconceivable, and once the enemy’s mounted men have 
been compelled to clear the field there is scarcely a limit to the 
fire power which may be brought into position unnoticed, and 
thence direc ed on any chosen point of the enemy’s lines. One 
has but to take the map of Waterloo' and its surroundings and 
consider how it would have facilitated Napoleon’s purpose had 
it been possible for him to prepare the way for his infantry 
attack by a rain of modem shrapnel and H.E. shells directed 
from a balloon observatory and coming from every unseen point 
within a radius of say even 5000 yds. But Napoleon had 
to wait for several hours till the ground was dry enough to 
bring up even seventy-two guns to within effective case-shot 
range. Nowadays he could have swtehed on his whole two 
hundred at any moment after daybreak, and his balloon would 
have told him of the true position of . his enemy’s r^rves. A 
balloon on the side of the allies could have told thein no more 
than what they already knew, viz. that the whole French army 
was in front of them; and it is far easier to control and direct 
fire by observation on tlie relatively fixed targets which the de¬ 
fence necessarily presents than to do §0 upon Ae rapidly moving 
ones afforded 1 ^ an assailant. Even where concealment can 
be practised to Idle utmost by the defender, and no balloons are 
available, the power still remains in the hands of the asstulmit 
of making any limited area he may choose absolutely untenable; 
it is only a question of turning on guns enough for the puipose« 
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But the less time the defender has been alWed in which to 
improve his position, the more rapidly will a given number of 
guns achieve the required result; and though we must admit 
the many difficulties of execution which prevent complete reali¬ 
zation of the ideal in practice, yet it is clear that the more closely 
one can approximate to this ideal, the less the demands which 
will be made upon the infantry when its turn comes to go for- 
wtard. This matter is of such importance to the whole subject 
that we will put it forward in another form. Let us assume that 
the shells on bursting create only smoke and disturb the dust, 
delivering no man-killing fragments at all. Still it is clear that, 
say, izoo shells a minute bursting over a front of some 600 
yards would shroud that front so completely with smoke and 
dust that its occupants would be quite unable to direct thejr aim 
upon the approaching assailants, and under cover of this smoke 
and dust cloud the latter would be free to carry out what dis¬ 
positions they might please with the minimum of loss. When 
finally the shell fire had to be stopped and the smoke lifted, 
tlie two infantries would be in presence of one another under 
conditions which have always been held to offer the maximum 
guarantee possible to the assailant, viz. an assured numerical 
superiority disposed in relatively the best positions for the use 
of their weaptons, i.e. their fire converging on the point of attack. 

From the consequent assault only entrenchments and physi¬ 
cally insuperable obstacles (a dcep^itch for example) or wire 
entanglements which require machinery to tear away, can 
save the defenders. But such obstacles require time for their 
creation, hence the supreme importance of the utmost possible 
mobility. Now though in practice every great commander 
has utilized to the utmost such mobility as he might find in 
his troops (and by its use he has often, in countries well supplied 
with roads, succeeded in rendering the erection of entrenchments 
practically impossible, or in forcing an entrenched enemy to 
come out and fight in an unprepared position), yet no scientific 
attempt has hitherto been made to study the whole question of 
mobility, notwithstanding the fact that the Boer War of 1900-2 
proved its importance up to the very hilt. The Boers were 
wanting in every quality which renders an enemy really 
formid^le except mobility, but because of that supreme qualifi¬ 
cation and the fact that the enormous area of their country and 
their exact knowledge of its topography gave them every facility 
to employ it to the utmost, about nine times their numbers were 
required to subdue them; and the method ultimately adopted, 
though freely criticized, was in fact the only one feasible under 
the circumstances to bring them to a final surrender. 

Actually, all systems, the Napoleonic as well as the others, 
con be defeated finally by an excess of mobility, the exact 
proportion depending on the topographical nature of the country 
fought over, the roads available and its extent. So great is its 
influence that it overrides all changes in armament or in tactics, 
as was shown in Manchuria in 1904-5, where in spite of both 
armies, or perhaps better because both armies were trained on 
western European lines, the actual form which the war assumed 
was that of Marlborough’s times. It is sufficient to imagine the 
Japanese supplied with sufficient pioneer battalions, of the type 
employed on the Indian frontier, and a first-rate transport corps 
(which would have doubled their average rate of daily progress), 
to see how completely the situation would have bMn altered. 
They could have reached Mukden in half the time actually 
required, and would then have possessed a numerical superiority 
sufficient to ensure for them a second Metz or even a Sedan. It 
is in this direction that all great progress is to be looked for, but 
it involves experiment and organization beyond the capacity 
of any single student. We may, however, indicate the {^nerm 
outline such a development would require. Primarily time is 
chiefly lost in the hesitation of leaders and in the preparation 
and circulation of orders. A clear apprehension of the powers 
which modem wewons confer on the attack will lead to the 
elimination of the first, and a higher intellectual training of the 
whole army trill materially reduce the second, for the limit to 
the brevity of orders is fixed by the trained intelligence of the 
recipients. Niqmieon’s marshals could move efiectively in 
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response to an order of a couple of sentences; Mack’s generals 
needed fourteen sheets of foolscap. 

Next comes the rapidity of movement of the troops themselves 
when on the road. They cannot march for longer hours than 
already at times they are called upon to do; but by a better 
distribution of the weights carried between the men and their 
transport, they might well cover much more ground in the same 
time. Here again determination to take the offensive, and to 
keep it, largely governs the situation. An army determined to 
attack needs no entrenching gear, certainly not on its men. 
Its fire is its best protection, and when as in recent campaigns 
in Bulgaria and the Far East the need for entrenchments has 
arisen, that has only occurred because the whole weapon of 
attack, viz. that combination of the three arms which we call 
an army, was not properly balanced in its parts at those particular 
moments so as to enable it to maintain its forward impulse. 
Either, as in Bulgaria, the staff was not up to its duties, or, as 
in the case of the Japanese, the artillery arm was too slow, or 
was locally outclassed by the artillery power of its adversary. 
But in all countries, roadless ones in particular, the progress of 
the front is conditioned by the efficiency of the transport services 
in rear, and only because this branch of the army has never 
revived all the attention it deserves has it been necessary 
to overload the men and horses at the front in the preposterous 
manner which custom has everywhere sanctioned, which for the 
most part has been inherited from the time of Marlborough. 
Over and over again in the past two centuries men have shown 
that literally only muskets and ammunition are required to win 
battles, and that a great victory won by rapid marching is by 
far the most economical use that can be made of human powers. 
But again and again the pendulum has .swung back, and the 
soldier, in order to be prepared for emergencira which only 
defeat can bring about, has been burdened down by a weight 
which has brought him on the field too late and too weary to 
win it, but in ample time to incur all the penalties of disaster. 

In the future in western Europe that army whose transport 
service, based on motor vehicles and a good road maintenance 
corps of real working men, will relieve the soldier and his horse 
(where he has one) of every ounce of superfluous weight, includ¬ 
ing even in that expression greatcoats and all rounds of ammuni¬ 
tion in excess of 120 apiece, and whose men are uniformly trained 
to the Bersaglieri march (7 m. in one hour or 15 m. in three 
consecutive hours), will possess a superiority over its adversary 
which he will require twofold odds to counteract. The suggetion 
that the ammunition supply should be limited may create sur¬ 
prise, but it is a logical consequence, and precisely one of those 
points on which the strategist of the future will require a firm 
conviction. The fundamental fact on which ail tactical practice 
is based is this, that a relatively small loss suddenly inflicted 
exercises a far greater demoralizing effect upon its recipient 
than a much heavier punishment extended over a longer pei^. 
First-rate troops have often broken back in disorder under a 
sudden hail of bullets which has swept away not more than 2 to 
3 % of their strength, whilst exactly similar battalions in t^ 
same action have held out all day and remained an efficient 
fighting l^y after even 30 % had fallen. But, armament being 
equal, this sudden loss can only be inflicted by placing the troops 
on the field in the best position possible, relatively to their 
enemy to derive the full benefit of their fire power; and mobility 
is the chief factor in attaining this end. The point is most 
clearly seen in the case of the action of a well-mounted force 
against a slow-moving convoy; the convoy forms a target wU^ 
men can hardly miss; the assailants are a number of dots it is 
scarcely possible to hit. Two thousand roun^ per man of the 
escort would scarcely sufiice to obtain the same results as twenty 
rounds a man on the side of the assailants. This is a clew 
illustration of the principle .invidved, which should always be 
kept in mind. 

Lastly the student should master the elementaiy principles 
of railway transportation. The progress since raflwi^ wero 
last used in warfare in western Eun^ has been so enormou 
that the data supplied therefrom are entirely antiquated, hfid 
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there is no indication that any general staff in Europe is alive to 
the possibilities they present in defence. As alreaidy pointed 
out, the assailant cannot count on their aidosce he has penetrated 
within the enemy’s country, and the farther he advances the 
worse matters become for him. It is enough to consider an 
invading force based on the east coast of Yorkshire with its head 
about Leeds; the technical excellence of English railways is so 
great that 130,000 men with ail their share of guns and necessary' 
equipment could be easily transferred say from Glasgow and 
Edinburgh round to Sheffield in twenty-four hours for a flank 
attack. Even double that number, from the south of England 
to the north of Yorkshire, could be moved in the same time. It 
is not suggested timt such movenrents might be in themselves 
desirable, but only that in face of such mobility of masses, no 
calculatirm of the enemy’s movements would be passible. 

In conclusion, the man who would fft himself for the highest 
conunands in war, or even for the criticism of those who exerdse 
them, must never for one moment forget that the momentary 
spirit of the mass he directs is the fundamental condition of the 
success of every movement. Just as there is no movement so 
simple that its success may not be jeopardized by ill-will and 
despondency in execution, there is hardly any limit to what 
willing men can achieve, and it has been this power of evoking in 
their commands the spirit of blind trust and confidence that places 
men like Cromwell, Marlborough, Frederick and Napoleon dmost 
beyond reproach. By the side of this power the technical 
knowledge and ingenuity displayed in their several undertakings 
appear quite trivial; probably the same ideas have occurred to 
thousands of quite mediocre men, but were never put into 
execution, because they could not count on the whole-souled 
devotion of their men to execute them. This power is bom 
in a man, not acquired, but even those who possess it in embryo 
can increase and develop it enormously by a systematic study 
of the laws which govern the action of humanity in the mass. 

From the above we arrive at the tollowing definitions for the 
terms most generally employed by writers on military history and 
strategy. 

Bojf.—The point, or line joining a series of points, from whence 
miKtary operations originate. Ultimately military operations 
lave tneir inception in an area, i.t. a whole country from which 
organization draws men, arms, food and material ol all descriptions, 
forwarding them tliruugh a network of coiiuuuiiicatious—roads, 
railways, canals, rivers, &c., and delivering them at points as near 
to the proposed enemy as circumstancis render expedient. As an 
army never has too many men, and normal civil transport is cheaper 
m every way than military, the tendency is always to maintain 
the couection of men and materials under civil administration 
as long as possible. Thus as an army moves foni’ard, settling the 
district behind it as it advances, tlic civil administration follows 
after it, only ceasing to exercise its functions when these can bo no 
^gcr earned out without military protection, ttcnerally there 
is_ a zone in wliich civil transport and supply exist side by side 
with military precautions greater or less, but for all practical 
purposes each column, whatever its strength, has its “ base " at 
that, point where the existing magazines are filled by civilian con¬ 
tractors in tile ordinary course oi trade, and with no extra charge 
for war risks. 

Line of Communication .—The line of communication is the great 
main road, tmnk railway, canal or river, or any combination of 
these means, for the transport of stores leading from the base to 
the army at the front. AWg these arteries of communication 
d6p6ts are established, military authority commands, and every 
arrangement is made that foresight can suggest to meet the abnormal 
demands that a condition of war naturally gives rise to. Napoleon 
idways used the words, fonto de 1‘armfe, which conveyed perhaps 
a clearer idea of the conditions the road or other means of com- 
mu^tjeation bad to comply with than the current term. In propor- 
tira to the numbers which liave to be supplied by this line of 
conmiunloation its imjxirtance naturally increases. Thns whereas 
in 1870 the Germans on the Loire had a choice of magnificent 
main roads, even of canals and railroads, and if one were temporarily 
intenniptod could switch off the current of supply to another without 
great inconvenience, the Russians in 1904 were tied to a single 
railway, any irfte rrupti on of which must have paralysed altogether 
their .vast army which ultimately numbered 400,000 months to 
be fed. It is clear, therefore, that the importance attaching to the 
protection of the line of oonunuuications must vaiy in accordance 
with the nature of the country in wtrch war is carried on, the 
■taeke of its eomraunications of ml sorts, the facility for establishing' 
mm onStp aad the number nf men depending for subsistence on any 
liBgle road, railway, river.orjianal. 


Line of Operations is a term applied to an imaginary line drawn 
from the centre of gravity of the army at the front to the country 
from which it originates. Whereas lines of communication, being 
dependent on the topographical conformation of the distrirt may 
be highly circuitous; the line of operations is merely a gunctu 
direction more convenient to keep in mind than the more complex 
idea embodied in the former word. Since practically all supply 
flows to an army along its line or lines of communication, and without 
them it can only exist for a limited period, practically all situations 
that can arise in war can be reforrea to their possible consequences 
in imdangeriug more or less either one's own communicationa or 
those of the enemy. An army is thus said to “ form front to a 
flank " when its communications run parallel to the direction it 
assumes when facing the enemy (see diagram). It is clear thatSn 
case of a defeat at or near A the communicatioits are most gravely 
endangered, hence no commander voluntarily assumes such a poei- 
tion unless he is absolutely confident in tlie power of his troops to 
beat the enemy and by so doing places his antagonist in even a 
worse jxjsition in case of defeat. This he can only do by placing 
himself more or less astride bis adversaries' communications, when 
tlie latter if beaten is ruined beyond retrieval. Thus in the Marengo 
campaign, in 1800, Napoleon, in placing himself astride the Austrian 
communications, was himself compelled to form front to a flank, 
but this was only possible becaase the geographical relation of the 
French and Italian frontiers enabled him from the outset of the 
campaign to aim a blow in tlie rear oi his opponents’ actual front. 
Under modern conditions such situations in war between two 
great land powers can hardly arise. The preliminary concentration 
of armies is arranged in peace in such a manner that both armies 
will always start with their communicationa perpendicularly 
behind them. Hence tliough the advantage which can be gained 
by defeating an army when forming front to a flank is equally great, 
it cannot be attained except by accepting a corresponding risk, 
and tlic same holds good if one army places itself astride the com¬ 
munications of another, e.g. the Germans at Gravelotte. But when 
a land army has to deal with a great sea power controlling the vast 
mercantile navies of the present day, the latter being free to land 
wherever he pleases can compel his adversary to form front to a 
flank almost as he pleases. This was the advantage Wellington 
derived from sea power in the campaign of Vitloria (see PasiNSPLAR 
War), and tliere are many theatres of war in which the operation 
might be repeated nowadays, for though armies liavc grown ten¬ 
fold in numbers the moans oi carrying them with certainty and speed 
have increased in a yet greater ratio. As between land imwcts 
the question may he complicated when the frontier is formed by 
some great natural obstacle, a great river or range of mountains. 
There can be an almost infinite range of gradation between the imagi¬ 
nary line marked across a plain by boundary pillars, and the hard 
and fast distinction drawn between sea and land. 'The advantage, 
however, always lies on the side of the nation tliat possesses behind 
such barrier tliu better means of lateral communications. Those 
on land can never be so good as the sea, but in proportion as they 
approach that ideal their possessor can transfer masses of men in 
complete security and comparative secrecy, to whichever portion 
of the frontier may suit his purpose best 

Exterior Lines .—When armies operate from several bases by 
lines converging on an army centrally situated as regards tliem, 
they are said to operate on exterior lines, and conversely the army 
operating from a centre against armies converging upon it is said 
to be acting on “ interior lines." The question of tlie relative 
sujieriority of the one form or the otlicr lias been discussed above. 
It is only necessary to jHiint out here tliat the question again is 
one of mobility in its widest sense, i.e. the mobility resulting from 
better communications both of intelligence, orders and the actual 
material farces by which war is made. Owing to the configuration 
of fionticte, it may be absolutely necessary te attack on exterior 
lines, but once the convergence tliesc imply has been attained, 
and a victory won, the advantage of the form, which is derived from 
the superiority of eomraunications at the disposal of the nation 
acting from lie broader base, passes over to the defendw, who 
destroying all railways, Sec. in his retreat, compels the assailant to 
advance by route marching only, whci'ca-s as he, the defender, 
falls back within his own territory, he preserves unimpeded control 
over his own railways, and can thus transfer troops from one flank 
of the assailant to another, as the case may require. 

Obstacles _All obstacles, whether formed by rivers, marshes, 

forests or mountains, are of value in strategy only in so lar as they 
delay tiic rapidity of communications by limiting the number 
of the available moans of transport, whether roads or railways, and 
whatever angle they may form with the line of ‘operatinns of the 
contending forces the advantage they ofier falls entirely to the side 
that commands the exits of the defiles by which they arc tiiaverscd 
on the farther side. When neither side commands such exits 
from the outset, the advantage falls to the side which can accumu¬ 
late first at the desired point of passage a euftcient fire aupaioiity 
to cover his suhsequait necessary operations; in- the osae of a 
river, the building of one or several bridges; in the case, of a mountain 
range, the d^loyment of his advance-guard. In the foroier case 
there is no particular reason why the taclHties Of GommunicatiOn 
stould be gmter on one bank tham tha other; Im-tiie-latter tiie 
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side which has to traverse the mountains (marsh or forest) will 
alwi^is be at a disadvantage for the actual attack, but at an ad- 
vantai;e in regard to the secrecy with wliich he can fall upon the 
point of his own choice, and the more secure his telegraph lines, 
the greater will this advantage be. (t, N. M.) 

STRATFOSi). JOHN DB (d. 1348), archbishop of Canter¬ 
bury, was bom at Stratford-on-Avon and educati^ at Merton 
College, Oxford, afterwards entering the service of Edward II. 
He served as archdeacon of Lincoln, canon of York and dean of 
the court of arches before 1323, when he became bishop of 
Wlinchestcr, an appointment which was made during his visit 
to Pope John 3 ^ 11 . at Avignon and which was very much 
disliked by Edward II. In 1327 the bishop joined Queen 
Isabella’s partisans; he drew up the six articles against Edward 
II., and was one of those who visited the captive king at Kenil¬ 
worth to urge him to abdicate in favour of his son. Under 
Edward III. he became a member of the royal council, but his 
high political importance dates from the autumn of 1330, the 
time when Roger Mortimer lost his power. In November of this 
year Stratford became chancellor, and for the next ten years he 
was actively engaged in public business, being the king’s most 
prominent adviser and being politically, says Stubbs, the “ head 
of the Lancastrian or constitutional party.” In 1333 he was 
appointed archbishop of Canterbury and he resigned the chan¬ 
cellorship in the following year; iowever, he held this office 
again from r33S to 1337 and for about two months in 1340. 
In November 1340 Edward III., humiliated, impecunious and 
an^, returned .suddenly to England from Flanders and vented 
his wrath upon the archbishop’s brother, the chancellor, Robert 
de Stratford. Fearing arrest John de Stratford fled to Canter¬ 
bury, and entered upon a violent war of words with the king, 
and by his firm conduct led to the establishment of the principle 
that peers were only to be tried in full parliament before their 
own order {en pleyn farlement el devanl les piers). But good 
relations were soon restored between the two, and the archbishop 
acted as president of the council during Edward’s absence from 
England in 1345 and 1346, although he never regained his former 
position of influence. His concluding years were mainly spent 
m the discharge of his spiritual duties, and he died at Mayfield in 
Sus.sex on the 23rd of August 1348. 

John’s brother, Robert de Stratford, was also one of Edward lll.'s 
principal ministers. He served for a time as deptrty to his brotlier, 
and in 1337 became chancellor and bishop of Chichester; he lost 
the former office in 1340 anil died on the gth of April 1362. 

Ralph de Stratford, bishop of London from 1340 until his death 
at Stepney on the 7th of April 1354, was a member of the same 
family. All three prelates were benefactors to Stratford-on-Avon. 

STRATFORD, a city and port of entry of Ontario, Canada, 
and capital of Perth county, situated 83 m. W.S.W.of Toronto 
1 ^ the Grand Trunk railway, on the Avon river. Pop. (1901), 
9959. The repair and engineering shops of the railway; flour-, 
saw- and woollen-mills; engine and agricultural implement 
works, are the principal industries. A large export trade in 
cheese and other dairy and farm produce is carried on. _ 

STRATIDRD DE REDOLUniS, STRATFffflD CANN 1 IK 1 , 
ViscooNT (1786-1880), British diplomatist, was bom in aeraent’s 
Lane in Ae city of London, on the 4th of November 1786. His 
father, Stratford Canning, unde of George Canning (j-.ti.), had 
been disinherited for his marriage with Mehetabel Patrick. He 
settled in London as a merchant. On his death, six months 
after the birth of his son, his widow took a house atWanstead, 
near Epping Forest. Stratford Canning was educated first at a 
dame’s school at Wanstead, then at Hackney, and after r794 At 
Eton. In iBos he was elected a scholar of King’s College, Ofm- 
bridge,but he only kept two terms, and in 1807 was appoihtrf 
pricB writer to the foreign office by his cousin Oeorge Ouming. 
He received his d^ee in 1812, residence having b^ dispenaed 
with on the ground that he was absent on the king’s semoe. 
In 1807 he went as secretary to Mr Merry on a diplomatic mission 
to Copenhagen, tt 1808 he was (^pointed first seaetary to 
Mr (^terwards Sir Robert) Adair, who was sent as ambassador 
to Constantinople. When Mr Adair was transferred to Vienna 
in 1810, Canning relnained at Constantinople as fhargi d’affaires. 
The British government was then in the verj' crisis of its struggle 


with Napoleon, and it left Canning entirely to his own discretion. 
His principal task was to persuade the Turkish government not 
to show undue favour to the French privateers which swarmed 
in the Levant. In May 1812 he was able to play the'iMTt of 
“ honest broker ” in arranging the peace of Bucharest litween 
Turkey and Russia, which left a powerful Russian army free to 
take part in repelling Napoleon’s invasion. Canning was able 
to hasten the decision of the 'lurks, by making judicious use cs( 
Napoleon’s plan for the partition of their empire. A copy of it 
had been left in his hands by Mr Adair to be used at the proper 
moment. In July he left Constantinople with the sincere desire 
never to return, for he was tired of the corrupt and stiff-necked 
Turkish officials. His ambition was to lead an active career at 
home. But his success in arranging the Treaty of Bucharest 
had marked him out for diplomatic emploj'ment. His absence 
from home in early youth and the independent position he had 
held much before the usual age, had in fact disqualified him 
for the career of a parliamentary party man. By the friendly 
intervention of Castlereagh, his cou-sin’s old opponent, he 
received a pension, or rather a retaining fee, of £1200 a year, on 
the “ usual conditions ”—^which were that he should bind himself 
to accept the next diplomatic post offered, and should not 
attempt to enter parliament. Canning spent his leisure in travel¬ 
ling about England, and he wrote some poetry which gained him 
the praise of Byron, whom he had known in boyhood, and had 
met in Constantinople. In 1814 he was appointed minister 
plenipotentiary to Switzerland. In this capacity he had a share 
in reorganizing the confederacy after the fall of the Napoleonic 
settlement, and he attended the congress at Vienna. He was an 
eyewitness of the dramatic change produced at Vienna by Napo¬ 
leon’s return from Elba. Canning retained his post in Switzer¬ 
land till 1818. In t8i6 he married Miss Harriet Raikes, daughter 
of a governor of the Bank of England. Her death in childbirth, in 
i8i8, had a strong influence in inducing him to resign his post, of 
which he was thoroughly tired. The British minister to Switzer¬ 
land had merely formal duties to perform in normal times, and 
the place was wearisome to a man of Canning’s capacity and 
desire for work. In 1819 he was appointed minister at Ws^ing- 
ton, a station of great difficulty owing to the ill-feeling created 
by the war of 1812 and the many delicate questions outstanding 
between the British and the American governments. ’ Canning, 
whose naturally quick temper had been developed by early 
independence, came into occasional collision with John (Juiney 
Adams, the American secretary of state, who was, on his own 
showing, by no means of a patient disposition. Yet the American 
statesman recc^ized that the “ arrogance ” of the British 
minister was combined with absolute candour and that he was 
above all petty diplomatic trickery. They parted witii mutual 
respect. Canning returned to England in 1&23 on leave and 
did not go beck to Washington. The general treaty he had 
arranged with Mr Adams was rejected by the United States 
Senate. 

In 1824 Canning was selected as ambassador to Turkey, and 
proceeded to Constantinople after a preliminary visit to Vienna 
and St Peters'ourg. In the Russian capital he was engaged in 
discussing the arrangement of the Alaska boundary, and partly 
in sounding the Russian government as to the course to be taken 
with the Greek revolt against Turkey. He left for Constantinople 
in October 1825, adcompanied by his second wife, the dauj^^ of 
Mr Alexander of Somerhill, near Tonbridge. At Constamtinople 
he was engaged with the ambassadors of France and Russia 
in an enterprise which he afterwards recognized as having been 
hopeless from the beginning—namely in endeavouring to induce 
Sultan Mahmud IT. to make concessions to the Gweks, without 
applying to' him the pressure of armed force. After battle 
of Navarino (?.».) on the 20th of October 1827, ^e ambassadors 
were compelled to retire to ( 3 orfu. Here Canning icanted that 
hie conduct so far had been approved, but as he desired to know 
what View was taken of tjje final rupture with the Porte he came 
home. He was sent out again on the 8th of July 1838. 'Canning 
did not amee on all points with his superior, Lmd Aberdeen, and 
in 1829 lie, for the time being, turned from diplOhWtfc to 
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parliamentary life. He sat for Old Sarum, for Stockbridge (rotten 
boroughs) and for Southampton, but did not make much murk 
in parliament. He was twice absent on diplomatic missions. 
At the end of 1831 he went to Constantinople to attend the 
conferences on the delimitation of the Greek frontier, arriving 
immediately after the receipt of the news of Mehemet Ali’s 
invasion of Syria (see Mehkmst Ali). Sultan Mahmud now 
proposed to Canning an alliance between Great Britain and Tur¬ 
key, and Canning strongly urged this upon Palmerston, pointing 
out the advisability of helping the sultan against Mehemet Ali 
in order to forestall Russia, and of at the same time placutii^ 
Mehemet Ali by guaranteeing him certain advantages. This 
advice, which largely anticipated the settlement of 1841, was 
not followed; but Canning himself was in high favour with the 
sultan, from whom he received the unique dLstinction of the 
sovereign’s portrait set in diamonds. In 1833 he was selected as 
ambassador to Russia, but the tsar Nicholas I. refased to 
receive him. The story that the tsar was influenced by merely 
personal animosity seems to be unfounded. Nicholas was no 
doubt sufficiently informed as to the peremptory character of 
Sir Stratford Canning (he had been made G.C.B. in 1828) to see 
his unfitness to represent Great Britain at a really independent 
court. 

After Canning had declined the treasurership of the Household 
and the governor-generalship of Canada, he was again named 
ambassador at Constantinople. He reached his post in January 
1842 and retained it till his resignation in February 1858. His 
tenure of office in these years was made remarkable—first by his 
constant efforts to induce the Turkish government to accept 
reform and to conduct itself with humanity and decency; 
then by the Crimean War (?.».). Canning had no original liking 
for the Turks. He was the first to express an ardent hope 
that they would be expelled from Europe with “ bag and 
baggage ”—a phrase made popular in after times by Gladstone. 
But he had persuaded himself that under the new sultan, Abd-ul- 
Mejid, they might be reformed, and he was willing to play the 
part of guiding providmee. He certainly impressed himself on 
the Turks, and on all other witnesses, as a strong personality. 
In particular he struck the imagination of Kinglake, the author 
of the Invasion of the Crimea. In that book he appears as a kind 
of magician who is always mentioned as the “ great Elchi ” and 
who iSluences the fate of nations by mystic spells cast on pallid 
sultans. Great Elchi is the Turkish title for an ambassador, 
and Elchi for a minister plenipotentiary. The use made of the 
exotic title in Kinglake’s book is only one of the Corinthian 
ornaments of his style. In sober fact Canning’s exertions on 
behalf of reform in Turkey affected little below the surface. His 
slmre in the Crimean War cannot be told here. On the fall of 
Palmerston’s ministry in P'ebruary 1858 he resigned, and though 
he paid a complimentary farewell visit to Constantinople, he had 
no further share in public life than the occasional speeches he 
delivered from his place in the House of Ix)rds. He had been 
raised to the peerage in 1052. During his later years he wrote 
several essays collected under the title of The Eastern Question 
(London, i88i). In 1873 he published his treatise. Why I am 
a Christian, and in 1876 his play, Alfred the Great at Athelney. 
The only son of his second marriage died before him. His wife 
and two daughters survived him. Lord Stratford died on 
the 14th of August 1880, and was buried at Frant in Sussex. 
A monument to him was erected in Westminster Abbey in 
1884. 

See Liff of Lord Stratford de Sedetiffe, by S. Lane Poole (London, 

1888). 

STRATFOBD-ON-AVONiE markettownandmunicipaiborough 
in the Stratford-on-Avon parliamentary division of Warwick¬ 
shire, England; on a branch line of the Great Western railway 
and on tlm East & West Junction railway, in connexion with 
which it is served from London by the Great Central (qaj m.) 
and the London & North-Western railways. Pop, (1901), 8310. 
The.town lies mainly on the right (west) butk of the Avon. 
The neighbourhood, comprised in the rich valley of the Avon, 
is beantifnl though of no.-considerable elevation. The river 


flows in exquisite wooded reaches, navigable only for small 
boats. The Stratford-on-Avon canal communicates with the 
Warwick and Birmingham canal. The river is crossed at 
Stratford by a stone bridge of 14 arches, built by Sir Hugh 
Clopton in the reign of Henry VII. The churbh of ^he Holy 
Trinity occupies the site of a Saxon monastery, which existed 
before 671, when the bishop of Worcester received it in exchange 
from Ethcircd, king of Mercia. It is beautifully placed near the 
river, and is a fine cruciform structure, partly Early Fmglish and 
partly Perpendicular, with a central tower and lofty octagopal 
M)irc. It was greatly improved in the reign of Edward III. by 
John de Stratford, who rebuilt the south aisle. He also in 1332 
founded a chantry for priests, and in 1351 Ralph de Stratford 
built for John’s chantry priests “ a house of square stone,” which 
came to be known as the college, and in connexion with which the 
church became collegiate. The present beautiful choir was built 
by Dean Balshall (1465-1491), and in the reign of Henry VII. the 
north and south transepts were erected. A window commemo¬ 
rates the Shake-spearian scholar J. O. Halliwell-Phillipps. The 
foundation of the chapel of the Gild of the Holy Cross was laid 
by Robert de Stratford. The gild, to which both sexes were 
admitted, was in existence early in the 13th century, and it was 
incorporated by a charter from Edward II. in 1322. It was 
dissolved in 1547. The guildhall is a picturesque half-timbered 
building. A beautiful house of the 16th century belonged to one 
Thomas Rogers, whose daughter was mother of John Harvard, 
the founder of Harvard College, U.S.A. Among public buildings 
are the town hall, originally dated 1633, rebuilt 1767, and altered 
1863; market house, corn excliange and three hospitals. There 
are recreation grounds. Brewing is carried on, but the trade is 
principally agricultural. Area, 4013 acres. 

Shakespearian Connexion. —To no town has the memory of 
one famous son brought wider notoriety than that which the 
memory of William Shakespeare has brought to Stratford; yet 
this notoriety sprang into strong growth only towards the end 
of the rSth century. The task of preserving for modern eyes 
the buildings which Shakespeare himself .saw was nut entered 
upon until much of the visible connexion with his times had been 
destroyed. Yet the town is under no great industrial or other 
modernizing influence, and therefore stands in the position of an 
ancient shrine, drawing a pilgrimage of modern origin. The 
plan of Sliakespearc’s Stratford at least is preserved, for the road 
crossing Clopton’s bridge is an ancient highway, and forks in the 
midst of the town into three great branches, about which the 
village grew up. The high cross no longer stands at the market¬ 
place, where these roads converged. But the open space where is 
now a memorial fountain was tne Rother market, and Rother 
Street preserves its name. The word signifies horned cattle, 
and is found in Shakespeare's own writing, m the restored line 
“ It is the pasture lards the rother’s sides ” {Timon of Athens), 
where “ brother’s ” was originally the accredited reading. In 
Henley Street, close by, is the house in which the poet was born, 
greatly altered in external appearance, being actually two half- 
timbered cottages connected. A small apartment is by imme¬ 
morial tradition shown as his birth-room, bearing on its white¬ 
washed walls and its windows innumerable signatures of visitors, 
among which such names as Waller Scott, Dickens and Thacke¬ 
ray may be deciphered. Part of the building, used by the poet’s 
father as a wool-shop, is fitted as a museum. Shakespeare may 
have attended the ^mmar school attached to the old guildhall 
in Church Street. This was a foundation in connexion with the 
Gild of the Holy Cross, but was refounded after the dissolution 
by King Edward VI. in 1553, and bears his name. The site of 
Shakespeare’s house. New Place, bought by him in 1597, was 
acquired by public subscription, chiefly through the exertions 
of J. 0 . Htdliwell-Phillipps, and was handed over to the trustees 
of the birthplace in 1876. The house was built by Sir Hugh 
Clopton. Shakespeare acquired a considerable property adja¬ 
cent to it, retired here after his active life in London, and here 
died. Sir John Clopton destroyed the house in .1702 (as it had 
reverted to his family), and the mansion he built was in turn 
destroyed by Sir Francis Gastrell in 1759, The site, which is 
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traceable, is surrounded by gardens. Shakespeare is buried in 
the chancel of Holy Trinity church, his wife lying next to him. 
'fhe slab over the poet’s grave bears the lines beginning 
“ Good friend, for jesns’ sake forbears 
70 digg the dust enclosed hears 

while the effigy on the mural monument above may well 
be an authentic representation, though somewhat altered and 
damaged by time and restoration (sec Shakespeare : Portraits). 

Apart from the interest attaching to the pleasant country 
town and its pastoral environment, though their influence trace- 
alfle in Shakespeare’s writings, there are further connexions with 
himself and his family to be found. The house adjacent to New 
Place known as Nash’s house was that of Thomas Nash, who 
married Shakespeare’s granddaughter Elizabeth Hall; it is used 
as a museum. At Shottcry, i m. west of Stratford, is the 
picturesque thatched cottage in which Shakespeare’s wife, Anne 
Hathaway, was bom. It was purchased for the nation in 1892. 
The maiden name of the poet’s mother was Mary Arden, and this 
name, that of an ancient county family, survives in the district 
north-west of Stratford, the Forest of Arden, though the true 
forest character is long lost. At Snitterfield to the north, where 
the low wooded hills begin to rise from the valley, lived 
Shakespeare’s grandfather and uncle. 

The principal modern monument to the poet’.s memory in 
Stratford is the Shakespeare McrfWWal, a semi-Gothic building 
of brick, stone and timber, weeted in 1877 to contain a theatre, 
picture gallery and library. A performance of one of the plays 
IS given annually. The memorial stands by the river above 
the church, and above again lie the Bancroft or Bank croft 
gardens where, in 1769, a celebration in honour of the poet was 
organized by David Garrick. Evidence of the intense interest 
taken by American visitors in Stratford is seen in the memorial 
fountain and clock-tower presented in 1887, and in a window 
in the church illustrating scenes from the Incarnation and 
containing figures from English and American history. 

History. —Stratford-on-Avon (Stradforde, Strafford, Strafford- 
on-Avon) is a place of great antiquity. A Roman road may have 
run past the site; coins, &c., have been found, and the district 
at any rate was inhabited in Roman times. The manor was 
granted by King Ofia to the bishopric of Worcester; and it was 
under the protection of the bishops of Worcester, who were grant¬ 
ing them privileges as early as the reign of Richard I., that the 
inhabitants of the town assumed burghal rights at an early date. 
The Gild of the Holy Cross, founded in the 13th century for ^e 
support of poor priests and others, exercised great authority 
over the town for many years. Its dissolution was the cause of 
the incorporation charter of Edward VI. in 1553, by which the 
town was incorporated under the title of the bailiff and burgesses, 
who were to bear the name of aldermen. Another charter, 
confirming former liberties but altering the constitution of the 
corporation, was granted in 1611. By the charters of 1664 and 
1674 the corporation was given the title of mayor, aldermen 
and burgesses. The governing body now consists of a mayor, 
6 aldermen and 18 councillors. A market, formerly held on 
Thursdays by a grant of 1309, is now held on Fridays. The 
various trades of weaving, saddlery, glove-making, collar¬ 
making, candle-making and soap-rnaking were carried on 
during the i6th, 17th and i8th centuries, but have lost their 
importance. 

STRATHAVEN (locally pronounced Strhm), a manufacturing 
and market town of Lanarkshire, Scotland. Pop. (1901), 4076. It 
lies on the Avon, 16 m. S.S.E. of Glasgow by road, and is the 
terminus of the Caledonian Railway Company’s branch Ime from 
Hamilton. It has manufactures of silk, cotton and hosiery and 
is a market for cheese and grain. The picturesque ruins of 
Avondie Castle are situated on Powmilion Bum, a stream that 
runs throu^ Strathaven to join the Avon, a mile below the town. 
Remains of a Roman road are traceable for several miles irame- 
diatety to the south of the Avon. Stonehonse (pop. 2961), a 
mining and weaving town about 4 m. north-w^, is corned 
as the birthplace of the Scottish martyr, Patrick Hamilton 
(*504-1388^ Six miles south-west of Strathaven, on liifi 


moor of Drumclog, the Covenanters defeated John Graham 
of Claverhouse, Viscount Dundee, on the xst of June 
A granite obelisk commemorates tiie battle, but the religious 
meetings that used to take place on the anniversary *re no 
longer held. 

STRATHCLYDE, the name given in the 9th and loth cenvuries 
to the British (Welsh) kingdom, which from the 7th century 
onwards was probably confined to the basin of the Clyde, together 
with the adjacent coast districts, Ayrshire, &c., on the west of 
Scotland. Its capital was Dumbarton (fortress of the Britons), 
then known as Alclyde. On the south this kingdona bordered on 
the territories of the Niduari Piets of Galloway, including Ac 
modem counties of Wigtown and Kirkcudbright, a region which 
from the middle of the 7th century seems to have been in the 
posses.sion of the Northumbrians. Strathclyde is also sometimes 
called Cumbria, or Cumberland, and the survival of the latter 
name on the English side of the border preserves the memory of 
a period when the territories of the northern Welsh were of much 
greater extent, though it is perhaps not certain that the race 
possessed political unity at that time. Of the origin of the 
kingdom of the North Britons we have no information, but 
Acre seems little reason to doubt that they were the dominant 
people in southern Scotland before the Roman invasion. 

After the withdrawal of the Romans in the 5th century the 
norAem Britans seem to have shown greater determination in 
maintaining their independence than any of the southern 
kingdoms and, according to Welsh tradition, Cunedda, the 
ancestor of the kings of Gwynedd, had himself come from the 
north. In the Historia brittonum we read of several princes of 
the northern Britons. The chief of these appear to have been 
Urien, who is said to have fought against the Northumbrian 
king Theodoric, and Rhydderch Hen who is mentioned also in 
Adamnan’s Life of S. Columba. Rhydderch Hen appears to have 
secured the supremacy amongst these Welsh princes after Ac 
great battle of Ardderyd fought about the year 573, to which 
frequent reference is made in early Welsh poetry. His death 
seems to have taken place in 603. A late auAority states that 
he was succeeded by his son Constantine, but the subsequent 
kings were descended from another branch of the same famUy. 

Such notices as we have of the history of Strathclyde in the 
7th and 8th centuries arc preserved only in the chronicles of the 
surrounding nations and even the.se supply us with little more 
than an incomplete record of wars with the neighbouring Scots, 
Piets and Northumbrians. It is probable that the Britons were 
allied with the Scots when Aidan, the king of the latter, invaded 
Northumbria in a.d. 597. In 642, however, we find the two 
Celtic peoples at war with one another, for in that year the Britons 
under their king Owen defeated and slew the Scottish king 
Domnall Breac. In the same year they came into conflict wiA 
the NorAumbrian king Oswio. In 649 there appears to have 
been a battle between the Britons and the Piets, but about this 
time the former must have become subject to the Northumbrian 
kingdom. They recovered their independence, however, after 
Ac defeat of Ecgfrith by Ae Piets in 685. In 711 and again in 
717 we hear of further wars between the Britons and Ae Scots 
of Dalriada, the former being defeated in both years. Towards 
Ae middle of Ae 8th century Strathclyde was again threatened 
by an alliance between the NorAumbrians and Piets, and in 750 
Ae NorAumbrian king EadbeAt wrested from Aem a consider¬ 
able part of their territories in the west including Kyle in Ayr¬ 
shire. In 756 the North Britons are said to have been foi^ 
into submission and from Ais time onwards we hear very little 
of their history, Aough occasional references to Ae deaths of 
their kings Aow that the kingdom still continued to exist. 

In 870 Dumbarton was attacked and destroyed after four 
monAs’ siege by the Scandinavian king Ivarr, and for some time 
after Ab the country was exposed to ravages by the Norsemen. 
It is believed that the native dynasty came to an end early in 
the loA century and Ant Ae subsequent kings belonged to * 
brandi of the Scottish ro^al family. At the end of the reign of 
Edward Ae Elder (935) Ae Britons of Strathclyde submitted 
to that king together wiA all the other princes of Ae north. 
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In the reign of his successor iGthelstan, however, they joined 
with the Scots and Norwegians in attempts to overthrow the 
English supremacy, attempts which were ended by their defeat at 
the battle of Brunanburh in 937. In 945-46 Strathclyde was 
ravaged by King Edmund and given over to the Scottish king 
Malcolm I. The fall of the kingdom was only temporary, for we 
hear of a defeat of the Scottish king Cuilean by the Britons in 
971. In the nth century Strathclyde appears to liave been 
finally incorporated in the Scottish kingdom, and the last time 
we hear of one of its kings is at the buttle of Carham in ioi8 
when the British king Owen fought in alliance with Malcolm II. 


The following is a list of kings whose names are mentioned in the 
chronicler 

Rhydderch Hen.d. Ck.3 

Constantine son of Rhydderch (?) .... — 

ludruis (?).d. 633 

Owain (F.uguin).d. O42 

Gwraid (Gureit). d. (>50 

Dyfnwal (r>omhnaU), son of Owain .... d. O04 

Boli, son of Elphin ..d. 722 

TewdwT (Teudiihr), son of Beli.d. 750 

liyfnwal (Danniigual), son of Towdwr ... d. 700 

Cynan, son of Ruadrach.d. 816 

Artgha d. 87a 

Run, son of Artgha.d. before 878 (?) 

Dyfnwal (Honevaldus). d. 908 

Dyfnwal (Dovonaldus), son of Ede (Aedh) Owain d. 934 

Dylnwa! (Domlmall), son of Eoghain (on pilgrimage) d. 975 

Malcolm, son of Dyfnwal.d. 997 

Owain (Eugeuius). rui8 

Sec Chronicles of the Piets and Scots, edited by W. F. Skene 
(Edinburgh, iSf.y); W. F. Skene, Celtic Scotland (Edinburgh, 
1876I; and Sir John Rhys, Celtic Britain (London, 1904). 

'' ’’ (F. G. M, B.) 


STRATHCONA AND MOUNT ROYAL, DONALD ALEX¬ 
ANDER SMITH, Baron (1820- ), Canadian state-sman and 

financier, was born at Forres, Scotland, on the 6th of August 
1820, the second son of Alexander Smith (d. 1850), a Highland 
merchant. His mother, Barbara Stewart, of Abemethy, was 
the sister of John Stewart (d. 1847), a famous fur trader in the 
Canadian North-We.st, who gave his name to Stewart Lake and 
Stewart River. Through him Donald Smith was appointed in 
1838 a junior clerk in the Hudson’s Bay (:ompany, which at tlmt 
lirne controlled the greater part of what is now the Dominion of 
(Ainada. Smith was sent to Labrador, and stationed at Hamilton 
Inlet. For thirteen years he roughed it there, mastering the 
work of the fur trade, introducing various improvements mto the 
conditions of life, being the first to prove that potatoes and other 
vegetables could be grown with success on tliat bleak coa.st, and 
varying his business routine with much reading and_ letter¬ 
writing. Then he was for ten years on Hudson Bay, rising m 
the company’s service to be a chief trader and then a chief factor. 
In 1868 he was appointed to the post of resident governor, with 
headquarters at Montreal. In the next year Louis Riel’s rebellion 
broke out on the Red River (q.v.), cau.sed chiefly by the transfer 
of territorial rights from the company to the Dominion of 
(Canada, and in December Smith was .sent by the Canadian govern¬ 
ment with wide powers a,s special commissioner to endeavour to 
check the rebellion, and to report “ on the best mode of quieting 
and removing such discontent and dissatisfaction.” On arrivn^ 
at Fort Garry (now Winnipeg) he advised the government that it 
would be necessary to send troops; in the meanwhile he kept 
cool in face of a very ugly situation, and it was largely owing 
to his tact and dijdomacy ^t the lives of the numerous prisoners 
were saved, that Riel’s position was gradually undermined and 
that the relief expedition under Colonel (afterwards Lord) 
Wolseley had no ^hting to do. Apart from the rebellion, 
’ there was difiBculty with company's traders. The company’s 
control over the North-West was to be surr^deted to Canida for 
£300,000, certain grants of land and certain trading privileges; 
and the tmders on the spot feared that in the distribution of the 
money their rights might not be guarded, but Stnitii succeeded 
in persuading them to trust him to secure thdi share, and asserted 
their ciaims so effectually that £107)000 was paid to them. 
During these complications in the North-West he occupied for a 
tknethe porition of acting governor; in December 1870, on the 


first election to‘the legislative assembfy of the new province of 
Manitoba, he was returned for Winnipeg; and in March 187.1, 
after a very bitter contest, he was elected as one of tlie four 
Manitoba representatives to the Dominion House of Commons, 
as member for Selkirk. The reorganization of the Hudson’s Bay 
Company in 1871—involving, the loss of its administrative func¬ 
tions and its restriction to questions of trade only—made it 
necessary to appoint a chief commissioner for the North-West, 
and in 1871 Smith received the appointment when in London, 
after his championship of the claims of the local traders. At 
Ottawa he at once became the spokesman of the new territorAs, 
though for a time subject to the suspicion of those who thought 
that the company had done too little to assist the Canadian 
government against Riel, and he was frequently attacked in 
parliament and out of it on various charges. In 1872 he became 
one of the original members of the first North-West council under 
the act providing for the government of the territories by the 
lieutenant-governor of Manilotia and a council of eleven. 

It was at this time that the construction of the Canadian 
Pacific railway became a practical question. The terms of 
the entrance of British Columbia into the Dominion in 1871 
included a stipulation for the immediate beginning of a railway 
from the Pacific towards the Rocky Mountains, and from a 
point to be .selected east of the Rockies towards tlie Pacific; 
this line, connecting the Pacific scalxiard with eastern Canada, 
was to be completed within ten years from the date of union. 
After a controversy on tlie merits of private or government 
construction, in 1872 a charter was given by Sir John Macdonald’s 
government to a company, with Sir Hugh Allan at its head, for 
the construction of the line, with a subsidy in land grants and 
money, but in 1873 disclosures of corrupt practices in relation 
to this charter (the so-called Pacific Scandal) led to the fall of 
the government, and the company was soon afterwards dissolved. 
In the great debate which ended in the resignation of the govern¬ 
ment, one of the chief causes of its downfall was a moderate but 
powerful speech by Smith, which led to a temporary estrange¬ 
ment between him and Macdonald. The Liberal government 
which came into power early in 1874 reverted, though timidly, to 
the policy of government ownership. 

Meanwhile Donald Smith, together with his cousin Mr George 
Stephen (afterwards Lord Mountstephen), and other Canadian 
and American financiers, had bought out the Dutch bondholders 
of the insolvent St Paul & Pacific railway, an American line, 
which by 1873 had been completed from St Paul to Brtckenridge, 
but which lacked funds to proceed farther. After long negotia¬ 
tions the new owners persuaded the government of Manitoba to 
build a line from Winnipeg to Pembina on the American frontier. 
This done, in 1879 the partners formed the St Paul, Minneapolis 
& Manitoba Railway Company, and by continuing the line from 
Breckenridge to Pembina unit^ Manitoba with tiie south and 

^?n 1878 the Liberal party was defeated, and Sir John Macdonald 
returned to office with the support of Smith, who had been driven 
to rejoin the Conservatives by the over-cautious railway policy of 
the Liberals. In i88o the new government made a contract for 
building tiie railway with a sj^sicate of which Stephen was the 
chief diroctor,and in which Smith, from the first lar^lyintwested, 
came more and more to the front. Both were prominent directors 
of the Bank of Montreal, and employed its resources in the work 
without hesitation. Smith also embarked in the work the whole 
of his private fortune, and it was his dogged persevwan^ which 
more than anything rise enabled the company to bring its work 
to a successful conclusion; The contract allowed ten years for tte 
completion of the line, but such energy was shown that on the 
7th of November 1885, at Craigellachk in the Rocky Mountons, 
Donald Smith drove home the hat spike of the first Canadian 
transcontinental railway. In i88a he left parliament, but re¬ 
turned to it in 1887, and represented Montreal West till 1^, 
when he was appointed to succeed Sir Charles Tupptr m Land<» 
as high commissioner for Canada. In that year he was ma^ 
O.C.M.G.; in 1897 he was raised to the peerage and in 1909 
G,C.V.O. In 18^ he became goveniOT of tlio Hudson s Say 
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Company. On the atst of March 1896 he was appointed govern¬ 
ment commissioner to Manitoba and the Territories to endeavour 
to lessen the bitterness in the discussion as to Roman Catholic 
rights in the public schools, and the compromise of 1897 followed 
the lines which>he suggested (see Canada). 

In Janfiary 1900, during the war in Swth Africa, he raised, 
equipped and presented to the British government a regiment 
of irregular cavalry 600 strong. Strathcona’s Horse, as it was 
called, was recruited in the Canadian West, and did good service 
during the war. Though this was perhaps the most striking of 
thiJ many services which his great wealth enabled him to do for 
Canada and the British Empire, he left no side of Canadian life 
untouched. With his cousin. Lord Mountstephen, he founded 
and endowed the Royal Victoria Hospital in Montreal, and 
both in Canada and in Scotland gave largely and wisely to 
university work. He was the backbone of the emigration policy 
which from 1896 on did much to increase the population and the 
prosperity of Canada. He helped in the improvement of the 
waterways of the Canadian West, and in placing steamers on 
them, and gave much assistance to the proposed All Red Route 
of British-owned steamers, encircling the world. From the first 
he was a member of the Pacific Cable Board, controlling the cable 
laid in 1902 by the combined governments of Great Britain, 
Canada and Australia. No man did more to tighten the ties 
which bind Canada to the BritislW.ropirc. 

The Life by Heckles Willson contains some useful information. 
The Histories of tlic Hudson's Bay Company by Beckles Willson, 
Rev. James Bryce and Miss Agnes C. Laut tell his early struggles. 
Sir \yttlrid I.aurier (2 vols.), by J. S. Wilhson, describes the financial 
dealings between the Canadian government and tlie Canadian 
Pacific railway. His parliamentary speeches are in tlie Canadian 
Hansard. (W. L. G.) 

STRATHNAIRN, HUGH HENRY HOSE, isr Baron (1801- 
1885), British field marshal, third son of the Right Hon. Sir 
George Henry Rose of Sandhills, Christchurch, Hampshire 
(minister plenipotentiaty at the Prussian court), was- bom at 
Berlin on the 6th of April r8oi. He -was educated at Berlin, and 
received military instruction at the cadet school. He entered 
the 93rd Sutherland Highlanders as an ensign on the 8th of June 
1820, but was transferred to the 19th Foot, then quartered in 
Ireland, and took part in preserving order during the “ Ribbon " 
outrages. He -was promoted rapidly, to a lieutenancy in 1821, a 
captaincy in 1824, and an unattached majority at the end of 
>826. He was brought into the 92nd Highlanders as a regimental 
major in 1829, and the following year was appointed equerry to 
H.R.H. the duke of Cambridge. The 92nd Highlanders were in 
Ireland, and Rose again found himself employed in maintaining 
lew and order. He rendered important services in suppressing 
disaffected meetings, but his conduct was so courteous to the 
ringleaders that he incurred no personal hostility. In 1833 he 
accompanied his regiment to Gibraltar, and three years later to 
Malta, where he exerted himself with so much zeal during a 
serious outbreak of cholera in attending to the sick soldiers that 
his conduct elicited an official approval from the governor and 
commander-in-chief. In 1839 he was promoted, by purchase, 
to an unattached lieutenant-colonelcy. In the following year 
Rose was selected, -with other officers and detachments of Royal 
Artillery and Royal Engineers, for special service in Syria under 
the orders of the foreign office. They were to co-operate on 
shore, under Brigadier-General Michell, R.A.—in conjunction 
with the Turkish troops—^with the British fleet on the coast, for 
the expulsion of Meheraet Ali’s Egyptian army from Syria, Sir 
Stratford Canning sent Rose from Constantinople on a diplo¬ 
matic mission to Ibrahim Pasha, commanding the Egyptian 
army in Syria, and after its execution he was attached, as deputy 
adjutant-general, to the staff of Omar Pasha, who landed at 

J jrffa with a la^e Turkish force from the British fleet. Rose 
istinguished himself in several engagements, and was twice 
wounaed at Et Mesden in January 1841. He was mentioned in 
desnat<^s, and received from the sultan the order Of Nishan 
Iftinar iii diamonds, the yni medal and a sabre of bopour. Tbe 
king Of Prussia sent him the order of St John, and expressed his 
pleasure that an early acquaintance ” had so gallantly distin¬ 


guished himself. Shortly- after he succeeded to the command 
of the British detachment in Syria with the local rank of colonel, 
and in April 1841 he was appointed British consul-general for 
Syria. For seven years, amidst political compiicatioQS and 
intrigues, Rose, by his energy and force of character, did much 
to arrest the horrors of civil war, to prevent the feuds between 
the Maronites and Druses coming to a head, and to administer 
justice impartially. On one occasion in 1841, when he found the 
Maronites and Druses drawn up in two lines and firing at each 
other, he rode between them at imminent risk to his life, and by 
tlte sheer force of a stronger will stopped the conflict. In the 
first year of his appointment his action saved the lives of several 
hundred Christians at Deir el Khama, in the Lebanon, and bis 
services were warmly recognized by Lord Aberdeen in the House 
of Lords, and he was made C.B. In 1845, by his promptness 
and energy, at great personal risk, he rescued 600 Chnstians 
belonging to the American mission at Abaye, in the Lebanon, 
from the hands of the I)ruses, and brought them to Beirut. In 
1848, during the outbreak of cholera at Beirut, he was most 
devoted in his attention to the sick and dying. 

At the end of this year he left Syria on leave of absence, and 
did not return, as Lord Palmerston appointed him secretary of 
embassy at Constantinople in January 1851. In the following 
year he was chargi d’affaires in the absence of Sir Stratford 
Canning during the crisis of the question of the “ holy places," 
and he so strengthened the hands of the Porte by his determin^ 
action that the Russiian attempt to force a secret treaty upon 
Turkey was foiled. During the war with Russia in 1854-56 
Rose was the British commissioner at the headquarters of the 
French army, with the local rank of brigadier-general. At Varna 
he .succeeded in quenching a fire which threatened the French 
small-arm ammunition stores, and received the thanks of Marshal 
St Arnaud, who recommended him for the Legion of Honour. 
He was present at the battle of the Alma, and was wounded on 
the following day. At Inkerman he reconnoitred the ground 
between the British and French armies with great sang-froid 
under a -withering fire from the Russian pickets, and his torse 
was shot under hun. He distinguished himself on several other 
occasions in maintaining verbal communication between the 
allied forces, and by his tact and judgment contributed to the 
good feeling that existed between tiie two armies. His services 
were brought to notice by the commanders-in-chief of both 
armies, and he received the medal witli three clasps and the 
thanks of parliament, was promoted to be major-general, and was 
made K.C.B. and commander of the Legion of Honour. On the 
outbreak of the Indian Mutiny in 1857 Rose was given command 
of the Poona division. He arrived in September, and shortly after 
took command of the Central India force. In January 1858 he 
marched from Mhow, captured Rathgarh after a short siege, and 
defeated the raja of Banpur near Borodia in the same month. 
He then relieved &ugor, captured Garhakota and the fort of 
Barodia, and early in March defeated the rebels in the Madanpur 
Pass and captured Madanpur and Chanderi. He arrived before 
Jhansi on the 20th of March, and during its investment defeated 
a relieving force under Tantia Topi at the Betwa on the ist of 
April. Most of Rose’s force was locked up in the investment, 
and to Tantia Topi’s army of 20,000 he could only oppose 1500 
men; yet with this small force he routed the enemy with a loss 
of 1500 men and all their stores. Jhansi was stormed and the 
greater part of the city taken on the 3rd, and the rest the follow¬ 
ing day, and thfe fort occupied on the 5th. Kunch was captured, 
after severe fightii^ in a temperature of no® in the shade, on the 
7th of May. Rose himself was only able to hold out by medksil 
treatment, and many casualties occurred from thje great heat. 
Under the same conditions the march was made on I^pl. The 
rebels came out in multitudes on the 22nd of May to attk^ his 
small force, exhausted by hard marching and weakened by 
sickness, but after a sev«e fight under a huming suiti and in a 
suffocating hot wind, were utterly routed and Kalpi occupied tiie 
foUowhigday. Havii^coinpleti^hisprograttmie,'IIS&'^lUtod 
skk leave, and Sir Rob^ Napier (g.o.) was appointed toiiiocfeed' 
him, WhenrieWBcameof the defection of Sindma'stiDopsaifid'thV 
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occupation of Gwalior by Tantia Topi. Rose at once resumed 
command and moved on Gwalior by forced marches, and on the 
i6th of June won the battle of Morar. Leaving Napier tlierc, he 
attacked Gwalior on the 19th, when the city was captured. The 
fortress was .stormed and won the following day, and Napier 
gained a signal victory over the flying enemy at Jaora-Alipur 
on the 32nd. Rose then made over the command to Napier and 
returned to Poona. It was to Rose’s military genius that the 
suppression of the Indian Mutiny was largely due; but owing to 
official jealousy his outstanding merit was not fully recognized at 
the time. For his services he received the medal with clasp, the 
thanks of both houses of parliament, the regimental colonelcy of 
the 4Sth Foot, and was created G.C.B. By a legal quibble the 
Central India force, after protracted litigation, was not allowed 
its share of prize-money, a loss to Rose of £30,000, Rose was 
;>romoted lieutenant-general lor his “ eminent services ” in 
February i860, and the next month was appointed commander- 
in-chief of the Bombay army, and on the departure of Lord Clyde 
from India in the following June lie succeeded him as commander- 
in-chief in India. During his tenure of the command-in-chief 
Rose improved the discipline of the army, while his powerful 
assistance enabled the changes consequent upon the amalga¬ 
mation of the East India Company’s army with the Queen’s 
army to be carried out without friction. He was created K.C.S.I. 
in 1861 and G.C..S.I. on the enlargement of the order. On his 
return home he was made an honorary D.C.L. of Oxford 
University. 

Rose held the Irish command from 1865 until 1870, was raised 
to the peerage in 1866 as Baron .Strathnaim of Strathnairn and 
Jhansi, transferred to the colonelcy of the 92nd Foot, and ap¬ 
pointed president of the army transport committee. By a good 
organization and disposition of the troops under his command 
in 1866 and 1867 he enabled the Irish government to deal 
successfully with the Fenian conspiracy. He was promoted 
general in 1867. On relinquishing the Irish command he was 
made an honorary LL.D. of Trinity College, Dublin. For the 
rest of his days he lived generally in London. He was gazetted 
to the colonelcy of the Royal Horse Guards in 1869, and pro¬ 
moted to be field marshal in June 1877. He died in Paris on the 
i6th of October 1885, and was buried with military honours 
in the graveyard of the Priory Church, Christchurch, Hampshire. 
An equestrian bronze statue, by E. Onslow Ford, R.A., was 
erected to his memory at Knightsbridge, London. He was 
never married. 

See Sir Owim Tudor Burne, Clyde and Strathnairn, “Rulers of 
India Series" (1891). (R. H. V.) 

STRATHPE7FE% a village and spa of the county of Ross 
and Cromarty, Scotland, 5 m. W. of Dingwall by a branch of 
the Highland railway. Fop. (1901), 354. It lies in a valley 
of varying elevation (200 to 400 ft. above the seaj, but is 
sheltered on the west and north and has a comparatively dry 
and warm climate. There are several sulphurous springs—one 
saline, another strongly impregnated with sulphuretted hydro¬ 
gen—in great repute for gout, rheumatism, skin diseases and 
affections of the liver and kidneys. The well of effervescent 
chalybeate water is largely resorted to for anaemia and as a 
tonic. .A peat bath, similar to those at Franzensbad in Bohemia, 
has also been established. The season runs from May to October, 
and during the post few years Strathpeffer hfis become a very 
popular resort. The pump-room (1829) and pavilion (i88i) 
are situated in the middle of the village. Castle Leod (pron. 
Loud), a seat of the counti^ of Cromartie, upon whose pro¬ 
perty Strathpeffer is built, lies a mile to the north and is an 
example of the Scots Baronial style dating from 1660. The 
village was the scene of the fight between the Mackenzies and 
Macdonalds in 1478, and later between the Mackenzies and 
the Munros. Hie Mackenzies prevailed in both encounters. 
The ascent of Ben Wyvis (3429 ft.) is commonly made from 
Strathpeffer. 

STBAUBINO, a town of Germany, m the kingdom of Bavaria, 
plel^antly situated in a fertile plain, on the right bank of the 
Danube, here crossed by two bridges, 35 m. S.E. of Regensburg, 
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i on the railway* to Passau. Pop. (1905), 20,856, nearly alt of 
whom arc Roman Catholics. Its oldest and most characteristic 
building is the tall square tower with its five pointed turrets, 
dating from 1208. It has eight Roman Catholic churches, 
among them being the church of St James, a Jmndsome Late 
Gothic edifice, with some paintings ascribed to Wohlgemuth;, 
the old Carmelite church containing a monument to Duke 
Albert II. of Bavaria; and that of St Peter with the tomb of Agnes 
Bernauer. It has also a Gothic town-hall, a castle, now used 
as barracks, and two fine squares. The numerous educational 
establishments include a gymnasium, an episcopal seminary 
for boys and a normal school. The industries of Straubing 
are tanning and brewing, the manufacture of bricks and cement, 
and trade in grain and cattle. Straubing is a town of remote 
origin, believed to be identical with the Roman station of 
Sorbioduftm. In definite history, however, it is known only 
as a Bavarian town, and from 1353 to 1425 it was the seat of 
tlie ducal line of Bavaria-Straubing. Its chief historical interest 
attaches to its connexion with the unfortunate Agnes Bernauer 
{q-v.), who lived at the chateau here with her husband Duke 
Albert HI. 

See Wimmer, Sammelblatter zur Geschickte der Stadt Straubinq 
(Straubing, 1882-1884), and Ortner, Straubing in seiner Vergangen- 
heit und Gegenwart (Straubing, 1902). 

STRAUS, LUDWIG (1835-1899), Austrian violinist, was born 
at Pressburg on the 28th of March 1835. lie studied at the 
Vienna Conservatorium from 1843 to 1848, as a pupil of Bdhm; 
made his first appearance in 1850, and five years afterwards 
made a tour in Italy; in 1857 he became acquainted with his 
lifelong friend, the ’cellist Piatli, and toured with him in Ger¬ 
many and Sweden. From i860 to 1864 he was concert-meister 
at Frankfort, and during these years he visited England fre¬ 
quently, in the year 1864 taking up his residence there. He was 
for many years leader of Halit’s orchestra in Manchester, and 
a familiar figure at the Popular Concerts in London. He was 
first violin in the Queen’s Band. He retired, owing to ill health, 
in 1893, and from that time till his death, on the 23rd of October 
1899, lived at Cambridge. His playing, whether of violin or 
viola, had very great qualities; he was perfect in ensemble, 
and his power of self-cflaccmcnt was of a piece with his gentle 
disposition and with the pure love of art which distinguished 
him through life. A more lovable nature never existed, and his 
quiet influence on the art of his time was very great. 

STRAUSS, DAVID FRIEDRICH (1808-1874), German theo¬ 
logian and man of letters, was born at Ludwigsburg, near 
Stuttgart, on the 27th of January 1808. In his thirteenth year 
he was sent to the evangelical seminary at Blaubeuren, near 
Ulm, to be prepared for the study of theology. Amongst the 
principal masters in the school were Professors Kern and F. C. 
Baur, who infused into their pupils above all a deep love of the 
ancient classics. In 1825 Strauss pa.ssed from school to the 
university of Tubingen. The professors of philosophy there 
failed to interest him, but he was strongly attracted by the 
writings of Schleierraacher, which awoke his keen dialectical 
faculty and delivered him from the vagueness and exaggerations 
of romantic and somnambulistic mysticism. In 1830 he be¬ 
came assistant to a country clergyman, and nine months later 
accepted the post of professor in the high school at Maulbronn, 
having to teach Latin, history and Hebrew. In October 1831 
he resigned his office in order to study under Schleierraacher and 
Hegel in Berlin. Hegel died just as he arrived, and, though he 
regularly attended Schieiermacher’s lectures, it was only those on 
the life of Jesus which exercised a very powerful influence upon 
him. It was amongst the followers of Hegel that he found 
kindred spirits. Under the. leading of Hegel’s distinction, 
between Vorstellu^ and Begriff, he had already conceived the 
idea of his two principal theolc^ical works—the Leben Jesu and 
the Chrisiliebe Dogmatik. In 18^2 he returned to Tubingen 
and became Reptient in the umvmsity, Jecturing on logic, 
history of philosophy, Platp, and history of ethics, wldi great 
success. But in the autumn of 1833 1 ^^ resigned this position 
in order to devote all his time to the completion of his,projected 



Lebm Jesu (1835). The 'work produced an immense sensation 
and created a new epoch in the treatment of the rise of Chris¬ 
tianity. In 1837 Strauss replied to his critics {Streitschriften 
zur Verleidigung meiner Schrijt iiber das Leben Jesu). In the 
third edition of* the work (1839), and in Zteei friedliche Blatter, 
he made Important concessions to his critics, which he with¬ 
drew, however, in the fourth edition (1840; translated into 
English by George Eliot, with Latin preface by Strauss, 1846). 
In 1840 and the following year he published his ChrislUche 
Glaubenslelire (2 vols.), the principle of which is that the history 
of Tlhristian doctrines is their disintegration. Between the 
publication of this work and that of the Friedliche Blatter he 
had been elected to a chair of theology in the university of 
Zurich. But the appointment provoked such a storm of popular 
ill will in the canton that the authorities considered it wise to 
pension him before he entered upon his duties, although this 
concession came too late to save the government. With his 
Claubendehre he took leave of theology for upwards of twenty 
years. In August 1841 he married Agnes .Seliebest, a cultivated 
and beautiful opera singer of high repute, but not adapted to be 
the wife of a scholar and literary man like Strauss. Five years 
afterwards, when two children had been bom, a separation by 
arrangement was made. Strau.ss resumed his literary activity 
by the publication of l)er Kemantikei^ul dem Throti der Cdsaren, 
in which he drew a satirical parallcnSetween Tulian the Apostate 
and Frederick William IV. of Prussia (1847). In 1848 he was 
nominated as member of the hrankfort parliament, but was 
defeated, lie was elected for the Wiirttemberg chamber, but 
his action was so conservative that his constituents requested 
him to resign his seat. He forgot his political disappointments 
in the production of a series of biographical work.s, which secured 
for him a permanent place in German literature (Sehubarts 
Leben, 2 vols., 1849; Christian Mdrklin, 1851; Nikodemus 
Friscldin, 1855; Vlrich von Hutten, 3 vols., 1858-1860, 6th 
ed., 1895; H. S. Reimarus, 1862). With this last-named work 
he returned to theology, and two years afterwards (1864) 
published his Leben Jesu fiir das deutsche Volk (13th ed., 1964). 
It failed to produce an effect comparable with that of the first 
Life, but the replies to it were many, and Strauss aitswcred them 
in his pamphlet Die Halben und die Ganzen (1865), directed 
specially against Schenkel and Hengstenberg. His Christus 
des Glaubens und der Jesus der Geschichte (1865) is a severe 
criticism of Schleiermacber’s lectures on the life of Jesus, which 
were then first published. From 1865 to 1872 Strauss resided 
in Darmstadt, and in 1870 published his lectures on Voltaire 
(9th ed., 1907). His last work, Der alte und der neue Glaube 
(1872; 16th ed., 1904; English translation by M. Blind, 1873), 
produced almost as great a sensation as his Life of Jesus, and 
not least amongst Strauss’s own friends, who wondered at his 
one-sided view of Christianity and his professed abandonment 
of spiritual philosophy for the materialism of modern science. 
To the fourth edition of the book he added a Nachwort als 
Vorwort (1873). The same year symptoms of a fatal malady 
appeared, and death followed on tiic 8th of February 1874. 

Strauss’s miiul was almost exclusively analytical and critical, 
without depth of religious feeling or philosophical penetration, or 
historical syinpathy; his work was accordingly rarely constructive. 
His Life of Jesus was directed against not only the traditional 
orthodox view of tlie Gospel narratives, but likewise the rationalistic 
treatment of them, whether after the manner of Reimarus or that 
of Paulus. The mythical theory that the Christ of the Gospels, 
excepting the most meagre outline of personal history, was the 
unintentional creation of the early Christian Messianic ei^ectation 
he applied with merciless rktour to the narratives. But his opera¬ 
tions were based upon fatid defects, positive and negative. He 
held a narrow theory as to the miraculous, a still narrower as to 
the relation of the divine to the human, and he had no true idea 
of the nature of historical tradition, while, as F. C. Baur com- 
lained, his critique of the Gospel history had not been preceded 
y the essential preliminary critique of the Gospels themselves, 

Authoritibs. —Strauss’s works were putdisbed in a collected 
edition in is vols., by E. Zeller (1876-1878), without his Christliche 
Dogmeiik. His Ausgewdklle Briefe appeal^ in 189$. On his life 
and works, see E. ZMler, Daoid JPrieeMck Strauss in seinem Leben 
und seinen Sekriftnn (1874); A. Hausrath, D, F, Strauss und die 
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Theologie seiner Zeit (2 vols., 1876-1878): F. J. Vischer, Kritiseke 
Cange (1844), vol. i., and by the same writer, AUes undNeues (1882), 
vol. iii.; R. Gottschall, Literarische Ckarakterkpp/e (i8g6), vol. iv.; 
S. Eck, D. F. Strauss (1899); K. Harraeus, I). V. Strauss, sein Leben 
und seine Schriften (1901); and T. Ziegler, D. F. Strauss (i vols., 
190S-1909). 

STRAUSS, JOHANN (1804-1849), Austrian orchestral con¬ 
ductor and comjxiser of dance-music, was born at Vienna on the 
14th of March 1804. In 1819 he obtained his first engagement 
as a violinist in a small band then playing at the Sperl, in the 
Leopoldstadt, and after acting a.s deputy-conductor in another 
orchestra, he organized in 1825 a little band of fourteen per¬ 
formers on his own account. It was during the carnival of 1826 
that Strauss inaugurated a long line of triumphs by introducing 
his band to the public of Vienna at the Schwan, in the Rossau 
suburb, where his famous Tduberl-Walzer (op. i) at once estab- 
l.shed bi.s reputation as the best compioser of dance-music then 
living. Upon the strength of this succ.ess he was invited back to 
the Sperl, where he accepted an engagement, with an increased 
orchestra, for six years. Soon after this he was appointed kapell¬ 
meister to the ist Burger regiment, and entrusted with the duty 
of providing the music for the court balls; while the number of 
his private engagements was so great that he found it neces¬ 
sity to enlarge his band from time to time until it consisted of 
more than two hundred performers. In 1833 he began a long 
and extended series of tours throughout northern Europe, 
eventually visiting England in 1838. In Paris he associated 
himself with Musard, whose tiuadrilles became not much less 
popular than his own waltzes; but his greatest successes were 
achieved in London, where he arrived in time for the coronation 
of Queen Victoria, and played at seventy-two public cpnccrls, 
besides innumerable balls and other private entertainments. 
The fatigue of these long journeys seriously injured Strauss’s 
health, but he soon resumed his duties at the Sperl: and on the 
5th of May 1840 he removed with his bimd to the Imperial 
“ Volksgarten,’’ which thenceforth became the scene of his most 
memorable successes, his conducting being marked by a quiet 
power which ensured the perfection of every minutest nuance. 
In 1844 Strauss began another extensive series of tours. In 
1849 he revisited London, and, after his farewell concert, was 
escorted down the Thames by a squadron of boats, in one of 
which a band played tunes in his honour. This was his last 
public triumph. On bis return to Vienna he was attacked with 
scarlet fever, of which he died on the 25th of September 1849. 

Strauss was survived by three sons—Johann (1825-1899), 
Joseph (1827-1870) and Eduard (b. 1835), all of whom dis¬ 
tinguished themselves as composers of dance-music, and assisted 
in recruiting the ranks and perpetuating the traditions of the 
still famous band. 

STRAUSS, RICHARD (1864- ), German composer, was 

born at Munich on the nth of June 1864, the son of Franz 
Strauss, an eminent homist. To some extent a prodigy, Strauss 
was something of a pianist at four, a composer at six, and at ten 
he was already seriously studying music under F. W. Meyer, the 
Munich Hof kapellmeister. Soon the result of this study began 
to make itself apparent. Singers sang Strauss’s songs; the Walter 
Quartet played his Quartet in A (op. 2); Hermann I^i performed 
his D minor Symfdumy—u, work ttot does not figure in the 
composer’s list; and Billow took the composer under his wing 
and introduced his early Serenade for wind instruments to the 
Meiningen public. For obvious reasons Strauss had not yet 
found himself. He liad passed through the gymnasium and 
the university, and his music studies had been borough. But 
all this had made of the youth merely an excellent technical 
musician, who in hb Eight Songs (op. xo) and in hb Piemoforte 
Quartet (op. 13) showed how strongly be was influenced by pre¬ 
decessors, Liszt in the one case, Mendebsohn in the other. 
Billow’s efforts to kindle in Strauss something of the fire of hb 
own enthusiasm for Brahms’s work ultimately proved ifruitl^. 
But to Billow, and even more to Alexander Ritter, Strauss owed 
the awakening in hb own* mind of the interest In the modem 
development of music that eventually in its ripeness placed 
Strauss at the very top of the composers’ tree of hb time. In 
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1885 Strauss succeeded Biilow as conductor of the Meiningen. 
orchestra, but the appointment was held only for a few months, 
since in April of this year Strauss resigned his post in order to 
travel in Italy, and on his return in the early autumn he became 
3rd conductor of the Munich Opera under Hermann Levi. 
Four years later he was installed in Weimar as Hofkapell- 
meister, but once again he held his post only for a brief period, 
for in 1894, the year of his marriage to Pauline de Ahna, the 
eminent singer, he was promoted to be 1st conductor at Munich. 
Between these various appointments and that of Hofkapell- 
meister in Berlin (1899) Strauss travelled considerably in the 
near East and over Europe, now in search of health, anon in 
propagandLsm. His first professional visit to London was in 
1897, and laid the foundation of a local English cull that culmi¬ 
nated six years later in a .Strauss festival. From that time 
Strauss’s path lay in pleasant places. He frequently returned 
to London, notably to conduct a performance of Elektra, in 
Beecham’s season at Covent Garden in the spring of 1910, 
and a part of a concert at Queen’s Hall, when he achieved a 
genuine triumph by his conducting of Mozart’s music. 

Of the early period of Strauss the composer there is little of 
importance to be said. His early works were neither better 
nor worse than those of scores of talented students of an ad¬ 
vanced skill in matters of technique. Indeed it has often been 
said, with some show of authority, that the ultimate develop¬ 
ment of Strauss is seen to any appreciable extent first in the 
symphonic poem Macbeth (op. 23). Here, in spite of the 
earlier Don Juan (op. 20), Strauss is himself, thematically 
and orchratrally, for the first time, for Aus Italien (op. 16) is a 
comparatively poor and quite unrepresentative effusion apart 
altogether from the faux pas contained in it by the mistaking 
of a popular song composed in St John’s Wood, London, 
for a Neapolitan folk-song. A year only divides Macbeth 
(1887) from Don Juan (1888)—“ Tondramen ohne Worte,” 
as they have been called. But there is an age between them 
and Tod uni Verkldrun^ (1889)—the bridge from one part to 
the other and the opening of the second section of which are 
amongst Strauss’s most glorious inspirations. Between the 
last-named work and Till Eulensfke^els lustigen Streiche 
(1894), Strauss’s first opera, Guntram finds place (first per¬ 
formance, Weimar, 1894), the latter a work that in spite of 
much riclame for the composer failed to maintain a position 
upon the stage. In TUI Eulenspiegel is to be found a sense 
of fun that is worthy of note (as of emulation), and it is perhaps 
worth recording that no more noteworthy example of the 
Rondo form exists in modern music, while its approximate 
successor, Don Quixote (1897), is an absolutely outstanding 
example of the Variation form. Further, Strauss reached in 
Don Quixote bis zenith as a musical realist. In between 
there occurred the Nietzchean poem Also spraeh Zarathusira 
(1895), which stirred up more temporary strife than any of 
its predecessors, if not so mudt perhaps as was engineered later 
on by the production of Ein HeUenleben (1898), or by the 
. comparatively ingenuous Symphonia iomesHca (1904). For 
various reasons these compositions roused the somewhat sleepy 
academics of musical Europe from their lethargy. They re¬ 
vived, with the usual negative results, the ancient fight as to 
the legitimacy or otherwise of programme music. But though 
performances were comparatively rare in England up to the 
middle of 1910, those that had occurr«l proved undoubtedly 
attractive, while their rareness might quite reasonably be attri¬ 
buted to the very large fees demanded for their performance. 

Up to 1910 Strauss had composed four operas. Of these, 
Guntram was on frankly Wagnerian lines. Feuersnot, on 
the other hand, a satirical, purely Munich work—a page 
out of the Munich annals', as it were, so closely is it identifiH 
with the Bavarian capital in its musical and personal reference, 
though produced at Dresden in 1901, remained sufficiently alive 
to have merited performance at His Majesty’s theatre, London, 
again under Thomas Beecham's direction in July 1910. The 
same enthusiastic musician had previously produced Elektra 
with immcBSe yet equal success m London (Covent Garden) 


in the early spring of 1910. Perhaps none of these operas 
enjoyed the riclame of Salome (Dresden 1905), which in 
England was originally barred by the censor of plays, but was 
performed several times at Covent Garden under Thomas 
Beecham in the autumn of 1910. • , 

As a composer of songs Strauss enjoys the widest popularity 
in the conventional sense of the word. Many an example could 
be given from the hundred and more of his “ Lieder ” of Strauss’s 
lawful right to be considered a lineal descendant of the royal 
line of German song writers. Some are transMndently beau¬ 
tiful. But this very fact has been thought to militate against 
his supreme greatness as a composer in the widest sense. The 
question, indeed, though in itself ridiculous, has been asked: 
which is the true Richard Strauss, the composer of the caco¬ 
phonous Ein Heldenleben or of the exquisite Morgen or 
Traum dutch die Ddmmerung ? But by 1910 he had at any 
rate won his place in the musical Walhalla. Whether the 
composer’s name will survive by means of his many exquisite 
“ Lieder,” by means of his satire and grim humour, by means 
of his realism or his original classicism, remains to be seen. 
That his position is assured among the immortals is clear if only 
on account of his absolute independence of thought and of 
expression, of his prodigious breadth of artistic view and of his 
capacity to say his say in the musical language of his own day. 
His heartiest detractors admit that Strauss has enlarged the 
means of musical expression even if they cavil at his somewhat 
realistic utterance on occa.sion. To put it no higher, he must 
rank as a 2oth-centur>' Berlioz with a vastly wider mu.sical 
know'ledge and equipment. (R. H. L.) 

STRAW AND STRAW MANUFACTURES. Straw (from 
strew, as being used for strewing) is the general term applied 
to the stalky residue of grain-plants (especially wheat, rye, oats, 
barley). It forms tlie raw material of some important 
industries. It serves for the thatching of roofs, for a paper¬ 
making material, for ornamenting small surfaces as a “ straw- 
mosaic,” for plaiting into door and table mats, mattresses, &c., 
and for weiivmg and plaiting into light baskets, artificial flowers, 
&c. These applications, however, are insignificant in compari¬ 
son with the place occupied by straw as a raw material for the 
straw bonnets and hats worn by both sexes. Of the various 
materials which go to the fabrication of plaited head-gear the 
most important is wheaten straw. It is only in certain areas 
that straw suitable for making plaits is produced. The straw 
must have a certain length of •“ pipe ” between the knots, must 
possess a clear delicate golden colour and must not be brittle. 
The most valuable straw for plaits is grown in Tuscany, and from 
it the well-known Tuscan plaits and Leghorn hats arc made. 
The straw of Tuscany, specially grown for plaiting, is distin¬ 
guished into three qualities— Pontederas Semone being the finest, 
Mazzuolo the second quali^, from which the bulk of the plaits 
are made, while from the third quality, Santa Fioro, only “ Tuscan 
pedals ” and braids are plaited. The wheat-seed for these 
straws is sown very thickly on comparatively elevated and arid 
land, and it sends up long attenuated stalks. When the grain 
in the ear is about half developed the straw is pulled up by the 
roots, dried in the sun, and subsequently spread out for several 
successive days to be bleached under the influence of alternate 
sunlight and night-dews. The pipe of the upper joint alone is 
selected for plaiting, the remainder of the straw being used for 
other purposes. These pipes are made up in small bundles, 
bleached in sulphur fumes in a closed chest, assorted into sizes, 
and so prepared for the plaiters. Steaw-plaiting is. a domestic 
industry among the women and young children of Tuscany and 
some parts of Emilia. Tuscan plaits and hats vary enormously 
in quality and value; the plait of a hat of good quality may 
represent the work of four or five days, while hats of the highest 
quality may each occupy six to nine months in making. The 
finest work is excessively trying to the eyes of the plaiten, who 
can at most give to it two or three hours’ labour daily. 

The districts around Luton in B^ordshiie and the neigh¬ 
bouring counties have, since the beginning of the 17th century, 
been the British home of the straw-plait industry. The straw 
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of certain varieties of ■wheat cultivated in that region is, in 
favourable seasons, possessed of a fine bright colour and due 
tenacity and streng^. The straw is cut as in ordinary har¬ 
vesting, but is allowed to dry in tlic sun before binding. Sub¬ 
sequently, straws are selected from the sheaves, and of these 
the pipes’of the two upper joints are taken for plaiting. The 
pipes are assorted into sizes by passing them through graduated 
openings in u grilled wire frame, and those of good colour are 
bleached by the fumes of sulphur. Spotted and discoloured 
straws are dyed eitlier in pipe or in plait, lire plaiters work 
up* the material in a damp state, either into whole straw or 
split straw plaits. Split straws are prepared with the aid of a 
small instrument having a projecting point whidi enters the 
straw pipe, and from which radiate the number of knife-^dgcd 
cutters mto which the straw is to be split. The plaiting of 
straw in the counties of Bucks, Beds, Berks and Herts formerly 
gave employment to many thousands of women and young 
children; but now vast quantities of plaits are imported at a 
very cheap rate from Itmy, China and Japan. The result is 
that, while the Luton trade in the manufacture of straw and 
fancy hats of ever}' description has largely extended, the number 
of English plaiters, all told, was not more than a im hundreds 
in 1907, as compared with 30,000 in 1871. The plaits are sewed 
partly by hand and in a special sa^g-roachine, and the hats 
or bonnets arc finished by ^Stiffening with gelatin size and 
blocking into shape with the aid of heat and powerful pressure, 
aciwding to the oictates of fashion. 

In the United States straw-plait work is principally centred 
in the state of Massachusetts. 

Many substances besides straw arc worked into plaits and braids 
for bonnets. Among tlieso may be noticed thin strips of willow 
and cane and the frond.s of numerous palms. " Brazilian " hats 
made from the fronds of Ihe palmetto palms, Sabal palmetto and 
S. mexicana, are now largely made at St Albans. The famous 
Panama hats, hue qualities of which were at one time worth £20 to 
£^o each, arc made Irom the loaves of the screw pine, Carludovica 
palmata. They arc now manufactured at Dresden, Strassburg and 
Nancy, and can be purchased at 30s. or 

STBAWBBRRY {Fragaria). Apwl from its interest as a 
dessert fruit, the strawberry has claims to attention by re^n 
of the peculiarities of its structure and the excellent illustrations 
it offers of the inherent power of variation possessed by the 
plant and of the success of the gardener in availing himself of 
this tendency. The genus Fragaria consists of about eight 
species, native of the north temperate regions of both hemi¬ 
spheres, as well as of mountain districts in warmer climes; one 
species is found in Chile. The tufted clraracter of the plant, and 
its habit of sending out long slender branches (runners) which 
produce a new bud at the extremity, are well known. The 
leaves have usually three leaflets palmately arranged, but 
the number of leaflets may be increased to five or reduced to 
one. While the flower has the typical Rosaceous structure, the 
so-called fruit is very peculiar, but it may be understood by the 
contrast it presents with the “ hip ” of the rose. In the last- 
named plant the top of the flower-stalk expands as it gro-ws 
into a vase-shaped cavity, the “ hip,” withb which are concealed 
the true fruits or seed-ves,sels. In the rose the_ extremity of 
the floral axis is conca've and bears the carpels in its interior. 
In the strawberry the floral axis, instead of becoming concave, 
s'wells out into a fleshy, dome-shaped or flattened mass in 
which the carpels or true fruits, commonly called pips or seeds, 
are more or less embedded but never wholly concealed. A 
ripe strawberry in fact may be aptly compared to the “fruit ” 
of a rose tutned inside out. 

The common wild strawberry of Great Britwn (fig. 1), which 
indeed IS found throughout Europe and great part of temperate 
Asia and North America, is Fragaria vesea, and this was the 
fkst apecies brought under cultivation in the eariy part of the 
17th century. Inter on other species were introduced, such as 
F. daiior, a European species, the parent stock of •die hantbois 
strawberries, and especially F. vtrgtniana from the United States 
and F. ckiloensis from Chile. From these species, crossed and 
recrossed in various manners, have ^rung the vast number 
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of different varieties now enumerated in catalogues, whose 
characteristics are so inextricably blended that the attempt to 
trace their exact parentage or to follow out their line^ has 
become impossible. The varieties at present cultivated vary 
in the most remarkable degree in size, colour, flavour, shape, 
degree of fertility, season of ripening, liability to disease and 
constitution of plant. Some, as previously stated, vaiy in foliage, 
others produce no runners, and some vary materially in the 
relative development of their sexual organs, for, while in most 
cases the flowers are in appearance hermaphrodite, at least 
in structure, there is a very general tendency towards a separa¬ 
tion of the sexes, so that the flowers are males or females only 





Fig, I.—^Wild Strawberry {Fragaria vesca), J nat. size. In flower 
and Irmt, and bearing a runner. 

as to function, even although they may be perfect in construc¬ 
tion. This tendency to dioecism is a common characteristic 
among Rosaceae, and sometimes pro-ves a source of disappoint¬ 
ment to the cultivator, who finds his plants barren where he had 
hoped to gather a crop. This happens in the United States 
more frequently than in Britain, but when recogniz^ can readily 
be obviated by planting male varieties in the vicinity of the 
barren kinds. Darwin, in alluding to the va.st amount of 
variability in the so-called “ fruit a change effected by the 
art of the horticulturist in less than three centuries—contrasts 
with this variability the fixity and permanence of character 
presented by the true fruits, or pips, which are distributed over 
the surface of the swollen axis. The will and art of the gardener 
have been directed to the improvement of the one organ, 
while he has devoted no attention to the other, which conse¬ 
quently remains in the same condition as in the wild_ plant. 
Too much stress is not, however, to be laid on this point, for 
it must be remembered that the foliage, which is not specially 
an object of the gardener’s “.selection,” nevertheless varies 
considerably. 

The larger-fruited sorts are obtained by crossing from F. 
ckiloensis and F. virginiana, and the srnaller alpmes from 
F. vesca. The alpine varieties should be raised teom seeds; 
while the other sorts are continued true to their Imds by 
runno's. If new varieties are desired, these are obtained by 
judicious crossing and seeding. 

■The seeds of the alpines should be saved from the finest fruit 
ripened esrly in the summer. They may at once be so^.uither in a 
Weltered border outdoors or in pots, or better in March uad» glass, 
when they will produra fruits fn June of the same year. The toil 
Should be rich and light, and the seeds very slightly cover^ by 
(^ing over them some leaf-mould or old decomposed cow dung. 
When the plants appear and have made five ■« si* leaves, they mSs 
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IranipUnted to where they are to remain for bearing. The seeds 
sown in pots may be helped on by gentle heat, and when the plants 
are large enough they are pricked out in fine rich soil, and in June 
transierred to the open ground for bearing; they will produce a 
lartial crop in the autumn, and a full one in the following season, 
'he same treatment irmy be applied to the choicer seedlings of the 
largsT'&uited sorts from which new varieties are expected. Amongst 
the best alpine strawberries, towhichthename of ‘'wrpctuar' hasnow 
been given, are those known as St Joseph and St Anthony of Padua. 

The ruimers of established sorts should be allowed to root in the 
soil adjoining tte plants, which should, therefore, be kept light and 
fine, or layered into small pots as for forcing. As soon as a few 
leaves are produced on each the secondary runners should be stopped. 
When the plants have become well-rooted they should at once be 
ilanted out. They do best in a rather strong loam, and should be 
.;cpt tolerably moist. The scarlet section prefers a rich sandy loam. 
The ground should be trenched a or 3 ft. deep, and supplied with 
plenty of manure, a good proportion of which should lie just below 
the roots. 10 or 11 in. from the surface. The plants may be put 
in on an average about i ft. apart. 

A mulching of strawy manure put between the rows in spring 
serves to keep the ground moist and the fruit clean, as well as to 
afiord nourishment to the plants. Unless required, the runners are 
cut off early, in order to promote the swelling of the fruit. The 
plants are watered during dry weather after the fruit is set, and 
occasionally till it begins to colour. As soon as the fruit season is 
over, tte runners are again removed, and the ground hoed and raked. 
The plantation should bo renewed every second or third year, or 
less hequcntly if kept free of runners, if the old leaves are cut 
away after the fruit has been gathered, and if a good top-dressing 
of rotten dung or leaf-mould is applied. A top-dressing of loam is 
benehcial if applied before the plants begin to grow in spring, but 
after that period they sliould not be disturbed during the summer 
either at root or at top. If the plants produce a large number of 
flower-scapes, each should, if fine large fruit is desired, have them 
reduced to about four of the strongest. The lowest blossoms on 
the St 
fruits. 

then, _ 

Those intended for preserving are best taken without the stalk and 
the calyx. 

Forcing .—^The runners propagated for forcing are layered into 
3-in. pots, filled with rich soil, and held firm by a piece of raffia, a peg 
or stone. If kept duly watered they will soon form independent 
plants. The earlier they arc secured the better. Whcit firmly 
rooted they arc removed and transferred into well-drained 6-in. pots, 
of strong well-enriched loam, the soil being rammed firmly into the 
pots, which are to be set in an open airy place. In severe frosts 
they should be covered with dry litter or bracken, but do not 
necessarily require to be placed under glass. They are moved into 
the forcing houses as required. The main points to be kept in view 
in forcing strawberries are, first, to have strong stocky plants, the 
leaves of which have grown sturdily from being well exposed to light, 
and secondly, to grow them on slowly till fruit is set. When they 
are first introduced into heat, the temperature should not exceed 45° 
or 50“ by fire heat, and air must be freely admitted; should the 
leaves appear to grow up thin and delicate, less fire heat and more 
air must be given, but an average temperature of 35° by day may 
be allowed and continued while the plants arc in flower. When 
the fruit is set the heat may be gradually increased, till at the 
ripening period it stands at 65°, and occasionally at 73“ by sun heat. 
\^^ile the fruit is swelling the plants should never bo allowed to get 
dry, but when it begins to colour no more wafer should be given than 
is absolutely requisite to keep the leaves from flagging. The plants 
should be removed from the house as soon as the crop is gathered. 
The J 
tions, 

produce a us^ul autumnal crop. 
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> forced plants propcrlvhardened make first-rate outdoor planta- 
iB, and if put out eaWy in summer, in good ground, will often 
al c 



FiO. 2.—Sph(terotheca humuK, Hop and Strawberry Mildew. 


Small portion of surface of hop leaf ^mwing the fructification or 
peritbecia (p) of the fungus attached to the surface; h. a hair 
of the leaf surface, {x aoo.) i,A single perithecium burstingi 
2, a chain of spores or conidia. (i and a X 400,) 


Disemes .—The roost troublesome fungoid attacks to which the 
strawberry is subioct are mildew and leaf-spot. The former, like 
all mildews, attacks the leaves and ^rcads to the fruit, these being 
covered with the white mycelium. The fungus is identical with that 
causing mildew in hops {Sphaerolkeco humult), and its development 
is greatly furthered by exposure of its host to cold draughts or low 
night temperatures. Spraying the foliage with potassium sulphide 
(I or. to I gallon of water) should hold it in check, but the pants 
should not be sprayed when the fruit is developing. The '' leaf- 
spot " is caus^ by the fungus Sphaerella fragariae. The first 
symptom of this attack is the appearance of small, circular, white 
spots on the leaves, having a broad, definite, dark reddish margin. 



From George Musee's Ttxthri cf Plant Dlseatcs, by pcrmiKioo of Duckworth & Ca 

Fig. 3. —Sphaerella fragariae. 

1, Strawberry leaf showing diseased spots. 

2, Ascus with eight spores from a pmthecinm. (X 300.) 

3, Spores or conidia of the Famularia stage, (x 300.) 

On these spots a whitish mould (formerly considered to be a distinct 
species under the name Ramularia iulasnei) develop, and this is 
followed later by the perfect form of the fungus, the fruits of which 
appear to the naked eye as small black spots seated on tire white 
dead spot on the leaf. Potassium sulphide may l>c used as for the 
mildew, or, perhaps better, Bordeaux mixture. It lias been recom¬ 
mended to cut off the leaves after fruiting and bum the bods over so 
as to destroy the fungus in the leaves. 

The grubs of the cockchafer [Melolcmiha vulgaris) and the rose- 
cliafcr (Celonia aurata) frequently teed upon the roots of the straw¬ 
berry and do considerable damage, while the larvae of the garden 
swift moth (Heptalus) behave in a similar way. The imago of 
Cetonia aurata also frequently damages the flowers of the strawberry 
by devouring their centres, and is olten troublesome in this way 
in forcing-houses prlicularly. Tiie carnivorous ground beetles, 
prticularly Pterostichus ni^a and Harpalus rufimanus, when the 
fruit is ripe attack it at night, returning.to the soil in the daylime. 
They are to be caught by placing jars containing some attractive 
matter, such as meat and water, at intervals about the beds with 
their mouths sunk level with the surface of the soil. Millepedes also 
are often found in the ripe fruit, but occur mostly where the soil is 
very rich in organic matter and poor in lime. 

STREATHAM, a large residential district in the south of 
London, England, within the municipal borough of Wands¬ 
worth. The name appear.? to indicate its position on an ancient 
“ street ” or highway. According to Domesday, Streathara 
included several manors, two of which. Tooting and Balham 
(to follow the modem nomenclature), belonged to the abbot of 
St Mary de Bee in Normandy. One of several public grounds 
in the neighbourhood of Streatham is called Tooting Bee 
Common. The parish church of St Leonard, Streatham, contains 
among its memorials that of Henry Thrale (d. 1781), with an 
inscription by Samuel Johnson, who was a constant visitor at 
Throe’s house, Streatham Park, which is no longer standing. 

STREATOR, a city of La Salle county, Illinois, U.SJV., on 
the Vermilion river, in the N. part of the state, about 95 m. 
S.W, of Chicago. Pop. (1890), 11,414; (1900), 14,079, of whom 
3740 were foreign-bom; (1910 census), 14,253; land area. 
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3*97 sq. m. It is served by the Atchison, Topeka & Santa 
F6, the Chicago, Burlington & Quincy, the Chicago & Alton, 
the Chicago, Indiana & Southern and the Wabash railways. 
Streator has a public library and a Chautauqua auditorium. 
It is in the VeAnilion coal region, and clay for brick and tile is 
abundant in its vicinity. The city’s manufactures include 
glass, brick, tile, foundry and machine-shop products, &c. 
In 1905 the factory product was valued at $1,888,894, being 
51-4 % greater than m 1900. Streator was laid out in 1868, 
wag incorporated as a village in 1870 and was chartered as a 
citv in 1882. 

STREET, GEORGE EDMUND (1824-1881), English architect, 
was bom at Woodford in Essex on the 20th of June 1824. He 
was the third son of Thomas Street, solicitor, by his second 
wife, Mary Anne Millington. George went to school at Mitcham 
in about 1830, and later to the Camberwell collegiate school, 
which lie left in 1839. For a few months he was in his father’s 
business in I’hilpot Lane, but on his father’s death he went to 
live with his mother and sister at Exeter. There his thoughts 
first turned to architecture, and in 1841 his mother obtained a 
place for him as pupil in the office of Mr Owen Carter at Win¬ 
chester. Afterwards he worked for five years as an “ improver ” 
with Sir George Gilbert Scott in London. At an early age 
Street became deeply intcrestei^n the principles of Gothic 
architecture, and devoted an unsparing amount of time and 
labour to studying and sketching the finest examples of medieval 
buildings in England and on the Continent. His first com¬ 
mission was for the designing of Biscoray Church, Cornwall. 
In 1849 he took an office of his own. He was a draughtsman of 
a very high order; his sketches are masterpieces of spirit and 
brilliant touch. In 1855 he published a very careful and well- 
illustrated work on The Brick and Marble Architecture of Northern 
Italy, and in 1865 a book on The Gothic Architecture of Spain, 
with very beautiful drawings by his own hand. Street’s personal 
taste led him in most cases to select tor his design the J3th- 
century Gothic of England or France, his knowledge of which 
was very great, especially in the skilful use of rich mouldings. 
By far the majority of the buildings erected by him were for 
ecclesiastical uses, the chief being the convent of East Grinstead, 
the theological college at Cuddesden and a very large number of 
churcbes, such as St Philip and St James’s at Oxford, St John’s 
at Torquay, All Saints’ at Qifton, St Saviour’s at Eastbourne, 
St Margaret’s at Liverpool and St Mary Magdalene, Paddington. 
His largest works were the nave of Bristol Cathedral, the choir 
of the cathedral of Christ Church m Dublin, and, above all, the 
new courts of justice in London. Tlic competition for this was 
prolonged and much diversity of opinion was expressed. Thus, 
the judges wanted Street to make the exterior arrangements 
and Barry the interior, while a special committee of lawyers 
recommended the designs of Alfred Waterhouse. In June 
1868, however. Street was appointed sole architect; but the 
building was not complete at the time of his death in December 
1881. Street was elected an associate of the Royal Academy 
in 1866, and R.A. in 1871; at the time of his death he was 
professor of architecture to the Royal Academy, where he had 
delivered a very interesting course of lectures on the develop¬ 
ment of medieval architecture. He was also president of the 
Royal Institute of British Architects. He was a member of the 
Royal Academy of Vienna, and in 1878, in reward for drawings 
sent to the Paris Exhibition, he was made a knight of the Legion 
of Honour. Street was twice married, first on the 17th of June 
1853 to Mariquita, second daughter of Robert Proctor, who 
died in 1874, and secondly on the irth of Januaiy-1876 to Jessie, 
second daughter of William Holland, who died m the same year. 
The architect’s own death, on the i8th of December 1881, was 
hastened by overwork and professional worries connected with 
the erection of the law courts. He was buried on the 39th of 
December in the nave of Westminster Abbey. 

STBEUtZ (Strfettiii), a body of Russian household troops 
orinnally raised by the tsar Ivan the Terrible in the middle 
of the i6th century. They numbered 40,000 to 50,000 infantry, 
and formed the greater part of the Russian armies in the wars 


of the x6th and J7th centuries. They were a fierce and ill- 
disciplmed force, indHudually brave and cruel in war, and 
almost ungovernable in peace. Their mutinies were frequent 
and dangerous, and at last, in 1682, an unusually seriohs out¬ 
break led Peter the Great to compass the abolition of the 
force. The Strelitz were gradually drawn to the western frontier 
of Russia, and in 1698 they rose in mutiny for the last time. 
Crushed in battle by Peter’s general, Patrick Gordon, they 
ceased to exist as a military force, and about 3000 of them who 
fell into the hands of the tsar were barbarously tortured and 
put to death. 

STRENGTH OP MATERIALS, that part of the theory of 
engineering which deals with the nature and effects of stresses 
in the parts of engineering structures. Its principal object 
is to determine the proper size and form of pieces which have to 
bear given loads, or, conversely, to determine the loads which 
can be safely applied to pieces whose dimensions and arrange¬ 
ment are already given. It also treats of the relation between 
the applied loads and the changes of form which they cause. 
The subject comprises experimental investigation of the pro¬ 
perties of materials ns to strength and elasticity, and mathe¬ 
matical discussion of the stresses in ties, struts, beams, shafts 
and other elements of structures and machines. 

Stress is the mutual action between two bodies, or between 
two parts of a body, whereby each of the two exerts force 
upon the other. Thus, when a stone lies on the ground there 
is at the surface of contact a stress, one aspect of which is the 
force directed downwards with which the stone pushes the 
ground, and the other aspect is the equal force directed upwards 
with which the ground pushes the stone. A body is said to be 
in a state of stress when there is a stress between the two parts 
which lie on opposite sides of an imaginary surface of section. 
A pillar or block supporting a weight is in a state of stress 
because at any cross section the part above the section pushes 
down against the part below, and the part below pushes up 
against the part above. A stretched rope is in a state of 
stress, because at any cross section the part on each side is 
pulling the part on the other side with a force in the direction 
of the rope’s length. A plate of metal that is being cut in a 
shearing machine is in a state of stress, because at the place 
where it is about to give way the portion of metal on either 
side of the plane of shear is tending to drag the portion on the 
other side with a force in that plane. 

Normal and Tangential Stress. —Tn a solid body which is in a 
state of stress the direction of stress at an imaginary surface of 
division may be normal, oblique or tangential to the surface. When 
oblique it is conveniently treated as consisting of a noiroal and a 
tangential component. Normal stress may be either push (com¬ 
pressive stress) or pull (tensile stress). Stress which is tangential 
to the surface is called shearing stress. Oblique stress may be 
regarded as so much push or pull along with so much shearing stress. 
The amount of stress per unit of surface is called the intensity of 
stress. Stress is said to bo uniformly distributed over a surface 
when each fraction of the area of surface lioars a corresponding 
fraction of the whole stress. If a stress P is uniformly distributed 
over a plane surface of area S, the intensity is P/R, If the stress is 
not uniformly distributed, the intensity at any point is iP/SS, 
where 8P is the amount of stress on an indefinitely small area >S 
at the point considered. For practical purposes intensity of stress 
is usually expressed in tons weight per square inch, pounds weight 
per square inch, or kilogrammes weight per square millimetre or per 
square centimetre. 

Simple Longitudinal Stress.—The simplest possible state of stress 
is that of a short pillar or block compressed by opposite forces applied 
at its ends, or that of a stretched rope or other tie. In these cases 
the stress is wholly in one direction, that of the length. These 
states may be distinguished as simple longitudinal push and simple 
longitudinal pull. In them there is no stress on planes parallel to 
the direction of the applied forces. 

Compound Stress. —A more complex state of stress occurs if the 
block is compressed or extended by forces applied to a pair of oppo¬ 
site sides, as well as by forces applied to its ends-^that is to say, if 
two simple longitudinal stresses m different directions act together. 
A still more complex state occurs if a third stress be appUed to the 
remaining pair of sides. li may be shown (see ELAsnerry) that 
any state oT stress which can possibly exist at any point of a body 
may be produced by the joint action of three simple pull or push 
stresses in three suitably chosen directions at right an)^ to cadi 
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other. These three are called principal stresses, and their directions 
are called the axes of principal stress. These axes have the impor¬ 
tant property that the intensity of streas along one of them is greater, 
and along another it is less, than in any other dirertlon. These are 
called respectively the axes of greatest and least principal stress. 

Resolittion of Stress. —Returning now io the case of a single simple 
longitudinal stress, let AB (fig. il be a portion of a tic or a stmt 
which is being pulled or pushed in the direction of 
the axis AB with a total stress I*. On any plane 
CD taken at right angles to the axis we have a 
normal pull or push of intensity f> = P/S, S being 
the area of the normal cross-section. On a plane 
EF whose normal is inclined to the axis at an 
angle 9 we have a stress still in the direction of the 
axis, and therefore oblique to the piano EF, of 
intensity P/S', where S' is the area ot the surface 
EF, or S/cos 9 . The whole stress P on EF may 
he resolved into two components, one normal to 
EF, and the other a shearing stress 
tangential to EF. The normal com¬ 
ponent (P,„ fig. 2) is Pco9 9 ; the 
tangential component (P,) is Psin 9 . 

Hence the intcn.sity of normal pull or 
push on EF, or />„. is p co.s® 9 , and the 
intensity of shearing stress EF, or p,, 
is p sin 9 cos 9 . This expression makes 
p/ a maximum when 9 45°: surfaces inclined at 

45“ to the axis are called surfaces of maximum 
shearing stress; the intensity of shearing stress on 
them is \p. 

Combinatim of Two Simple Pull or Push Stresses at Right Angles to 
One Another. —Suppose next that there are two principal stresses; 

in other words that in addition to 
the simple pull or push stress of 
fig. I there is a second pull or push 
stress acting at right angles to it 
as in fi^, 4. Call these P^ and P^,. 
respectiveW. On any inclined 
surface EF there will be an in¬ 
tensity of streas whose normal 
component p„ and tangential com¬ 
ponent pi aro found by summing 
up the effects due to P* and P, 
separately, lait p, and py be the 
intensities of stress produced by 
P» and Pj, respectively on planes 
perpendicular to their own direc¬ 
tions. Then 

, p,, — Pv cos” e + p, sin” 9 , 

■ p, = (pj- — py) sin 9 cos 9 , 




Fig. 2. 




as in the figure. The efiect is to set up a state of simple shew. 
On all planes parallel to A and B there is nothing but tangeitiial 
stress, and the same is true of all planes parallel to C and D. The 
intensity of the stress on both systems of jManes it equal throughout 
to the intensity of the stress which was applied to the lace of the 
block. • , . . 

To see the connexion between these two ways 01 specifying a 
state of simple shear consider the equilibrium of the parts into which 
the block may be divided by ideal diagonal planes of section. To 
balance the forces QQ (fig. '5) there must be normal pull on tlic 
diagonal plane, the amount of which is P = Q V*. But the area of 
the surface over which P acts is greater than that of the surface 
over which Q acts in the proportion which P bears to Q, and hsnee 
the intensity of P is the same as the intensity ol Q. 



9 being the angle which the normal to tlte surface makes with the 
direction of P,. . , . o . 

The tangential stress p, becomes a maximum when 9 ts 45 , and 
its value then is 

Max. pt — i{px — fc). 

If in addition there is a third principal stress P,. it will not produce 
any tangential component on ]^nes perpendicular to the plane of 
the feure. Hence the above expression for the maximum tangential 
stress will still apjdy, and it is easy to extend this result so as to reach 
the important general proposition that in any condition ol stress 
whatever the maximum intensity of shearing streas is equal to one- 
half the diflerence between the Neatest and least principal stresses 
and occurs on surfaces inclined at 45° to them. 

State of Simple Shear. — A spe¬ 
cial case of great importance 
occurs when there are two prin¬ 
cipal stresses only, equal in 
magnitude and opposite in sign; 
in other words, when one is a 
simple push and the other a 
simple pull. Then on surfaces 
inclined at 45° to the axes of 

E uU and push there is nothing 
ut tangential stress, for p«=o' 
and this intensity of tangential 
stress is numerically equal to 
p, or to p,. This condition of 
stress is called a state of simple 
shear. 

The state of simple shear may 
also be arrived at in another way. 
Let an elementary cubical part of any solid Ixidy (fig. 4) have tangen¬ 
tial stresses QQ applied to one pair of iqqxieite faces, A and B, and 
equal tangoutim stresses applied to a second pair of faces C and D, 

' ' ' i . ' -1 ' " 

Mg», s, <4, 5, 6, 15 , 16. 17. 18 . 19. «>. *. 5 . *4 Mid 25 are from 
Ewing's Strength of Muterieils. by permission of the Cambridge 
University Vstta, 


Fig. 4. 


Fig. s. 

Again taking the other diagonal plane (fig. 6), the same argument 
applies, except tliat here'the normal force P required for equilibrium 
is a push instead of a pull. Thus the ir> 

state of stress represented in fig. 4 
admits of analysis into two equal prin¬ 
cipal stresses, one of push and one of 
pull, acting in directions at right angles 
to one another and inclined at 45“ to the 
planes of shear stress. 

Equality of Shearing Stress in Two 
Directions. —^No tangential stiess can 
exist in one direction without an equal 
intensity of tangential stress existing in 
another direction at right angles to the 
first. To prove this it is sufficient to ^ 
consider the equilibrium of the ole- P , 

mentary cube of fig. 4. The tangential 

forces acting on two sides A and B produce a couple which tends to 
rotate the cube. No arrangement of normal stresses on any of the 
tlwee pairs of sides of the cube can balance this couple; that can be 
done only by equal tangential forces on C and D. 

Fluid Stress. —^Another important case occurs when there are three 
principal stresses all of the same sign and of equal intensity p. Tho 
tangential cmnponents on any planes cancel eacli other: tlm stress 
on every plane is wholly normal and its intensity is 0. This is the 
only state of stress that can exist in a fluid at rest because a fluid 
exerts no statical resistance to slicar. For this reason the state is 
often spoken of as a fluid stress. 



Strain is the change of shape produced by stress. If the 
stress is a simple longitudinal pull, the strain consists of len^hen- 
ing in the direction of the pull, accompanied by contraction in 
both directions at right angles to the pull. If the stress is a 
simple push, tJhe strain consists of shortening in the direction 
of the push and expansion in both directions at right angles to 
that; the stress and the strain are then exactly the reverse of 
what they are in the case of simple pull. If the stress is one of 
simple shearing, the strain consists of a distortion such as would 
be produced by the sliding of layers in the direction of the 
shearing stresses. 

A material is elastic with regard to any applied stress if 
the strain disappears when the stress is removed. Strain 
which persists after the stress that produced it is removed is 
calkd permanent set. For brevity, it is convenient to spegk of 
strain which disappears when the stress is removed as elastic 
strain. 

Limits of Elasticity.—KtAnaX materials are generally very 
perfectly elastic with regard to small stresses, and very imper¬ 
fectly elastic with rqgard to great stresses. If the applied strep 
is less than a certain limit, the strain is in general small in 
ammHit, and disappears whdly, or almost wholly, whan the stress 
is removed. If the appUed stress exceeds this limit, t^ strain 
is, in general, much greater than before, and most of it is 
when the stress is removed, to consist of permanent set. -The 
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limits of stress within vilhich strain is wholly or almost wholly 
elastic ere called limits of elasticity. 

For any particular mode of stress the limit of elasticity is 
much more sharply defined in some materials tlmn in others. 
When well deined it may readily be recognized in the testing 
of a san^ile from the fact that after the stress exceeds the limit 
of elasticity the strain begins to increase in u much more rapid 
ratio to the stress than before. This characteristic goes along 
with the one already mentioned, that up to the limit the 
strain is wholly or almost wholly elastic. 

Hooke's Law. —^Within the limits of elasticity the strain produced 
by a stress of any one kind is proportional to the stress producing it. 
This is Hooke's law, enunciated by hint in 167(1. 

In applying Hooke's law to the case of simple longitudinal stress 
—such as til* case of a bar stretched by simple longitudinal pull— 
we may measure the stale of strain by the change of length per unit 
of original length which the bar undergoes when stressed. Let the 
original length be I, and lot the whole change of length be tl when a 
stress is applied whose intensity p is within the elastic limit. Then 
the strain is measured by tljl, and this by Hooke's law is propor¬ 
tional to p. This may be written 

W/f-p/E, 

where E is a constant for the particular material considered. The 
same value of E applies to push and to pull, these modes of stress 
being essentially continuous, and differing only 111 sign. 

Young's Modulus. —^This constmt E is csdled the modulus of 
longitucfinal extensibility, or You** modulus. Its value, which is 
expressed in the same units as are used to express intensity oi streas, 
inay be measured directly by exposing a sample of the material to 
longitudinal pull and noting the extension, or indirect ly by measuring 
the flexure ot a loaded beam of the material, or by exp^iments on 
the frequency of vibral ions. It is frequently spoken ol by engineers 
simply as the modulus of elasticity, but this name is too general, as 
there are other moduli applicable to other modes of stress. Since 
E — pl/tl, the modulus may be defined as the ratio of the intensity 
of stress p to the longitudinal strain S//f. 

Modulus of kigidity _In the case of simple shearing stress, the 

strain may be measured by the angle by which each ol the four 
originally right angles in the square prism oi fig. 3 is altered by the 
distortion of ihe prism. Let this angle be ^ in radians; then by 
1 looke's law p/p = C, where p is the intensity of shewing stress and 
C is a constant which measures the rigidity of the material. C 
is called the modulus oi rigidity, and is usually determined by 
experiments on torsion. 

Modulus of Cubic Compressibilitv. —^When three simple stresses 
of equal intensity p and of the same sign (all pulls or all pushes) are 
apphed in three directions, the material (provided it be isotropic, 
tW is to say, provided its properties are the same in all directions) 
suflers change of volume only, without distortion of form. If the 
volume is V and the change of volume IV. the ratio of the stress p 
to the strain JV/V is called the modulus of cubic compressibility, anil 
will be denoted by K. 

Of these three moduli the one of most importance in en¬ 
gineering applications is Young's modulus E. When a simple longi¬ 
tudinal pull or push of intensity p is applied to a piece, the 
longitudinal .strain of extension or compression is p/E. This is 
accompanied by a lateral contraction or expan.sion, in each teans- 
verse direction, whose amount may be written p/irE, where » ig the 
ratio of longitudinal to lateral strain. It is shown in the article 
Eiasiicity, that for an isotropic material 


E = -fcandv = ?<jK±a, 


3K-i-C 


3 K - 2C • 


Plastic .Sfraia.—Beyond the limits of dastjeity the relation of 
strain to stress becomes very indeflnite. Materials then exhibit, 
to a greater or less degree, the property of plasticity. The strain is 
much affected by the length of time during which the stress has been 
in operation, and reaches its maximum, for any assifined stress, 
only after a long (peehapi an indefinitely' long) time. Finally, when 
the stress is sufficiently mcreased, the ratio of the incrennent of strain 
to the increment of stress becomes indefinitely great if time is given 
for the stress to take effect. In other words, the substance then 
assumes what may be called a completely plastic state; it /tos's under 
the applied stress like a viscous liquid. 

Ultimate Strength. —The ultimate strength of a material with regard 
to any stated mode of stress is the stress required to produce rapture. 
In reckoning ultimate strength, however, engineers take, not the 
actual intensity of stress at which rupture occurs, but the value 
which this intensity would have reached had rupture ensued without 
previous alteration of shape. Thus, if a bar whose original cross- 
section is 3 sq. in. breaks un4er a uniformly distributed pull of 60 
tons, the ultimate tensile strength ol the material is reckoned to be 
30 tons per square inch, althou^ the actual intensity of stress which 
produced rupture may have been much greater than this, owing to 
we contraction of the section previtms to fracture. Theconvcaimice 


of this usage will be obvious from an example. Suppose that a 
piece of material of the same quality be useef in a structure under 
conditions which cause it to bear a simple pull of 6 tons per square 
inch; we conclude at once that the actual load is one-fifth of that 
which wtHild cause rupture, irrespective oi the extent to which the 
material might contract in section if overstrained. The stresses 
which occur in engineering practice arc, or ought to be, in 
all cases within the limits of elasticity, and within these limits 
the change of cross-section caused by longitudinal null or push is 
so small that it may be neglected in reckoning tiie intensity Of 
stress. 

Ultimate tensile strength and ultimate sliearing strength are 
well defined, since these modes of stress (simple pull and simple 
shearing stress) lead to distinct fracture if the stress is sufficiently 
increased. Under compression some materials yield so continuously 
that their ultimate strength to resist compression Can scarcely Ixt 
specified; others show so distinct a fracture by crushing that their 
compressive strength may be determined with some precision. 

Some of the materials used in engineering, notably timber and 
wrought iron, arc so far from being isotropic that their strength 
is widely different for stresses in different directious. In the case 
of wrought iron the process of rolling develops a fibrous structure 
on account of the presence of streaks of slag which become inter¬ 
spersed with the metal in puddling; and the tensile strength of a 
rolled plate is found to be considerably greater in the direction 
ol rolling than across the plate. Steel plates, being rolled from a 
noarly homogeneous ingot, Iiavc nearly the same strength in both 
directions, provided the process of rolling is completed at a tempera¬ 
ture high enough to allow recrystallization to take place in cooling. 
Cold-tolled or cold-drawn metal is not isotropic because the crystals 
of which it is made up have been elongated in one direction by 
the process: bul isotropy may he restored by heating the piece 
sufficiently to allow the crystals to re-form. 

Permissible Working Stress .—^In applying a knowledge of 
the strength of materials to determine the proper sizes of parts 
in an engineering structure we have to estimate a permissible 
working stress. This is based partly on special tests and partly on 
experience of the behaviour of the materia) when used in similar 
structures. The working stress is rarely so much as one-third 
of the ultimate strength; it is more commonly one-fourth or 
one-fifth and in some cases, especially where the loads to be 
borne are liable to reversal or to much change, it may be prudent 
to make the working stress even less than this. 

Factor of Safety .—^The ratio of the ultimate strength to the 
working stress is called the factor of safety. Ibe factor should 
in general be such as to bring the working stress within the limit 
of elasticity and even to leave within that limit a margin which 
will be ample enough to rover such contingencies as imperfec¬ 
tion in the theory' on which the calculation of the working stress 
is founded, lack of uniformity in the material itself, uncertainty 
in the estimation of loads, imperfections of workmanship which 
may cause the actual dimensions to fall short of those tlut have 
been specified, alterations arising from wear, rust and so forth. 
An important distinction has to be drawn in this connexion 
between steady or “ dead ” loads and loads which are subject 
to variation and especially to reversal. With the former the 
working stress may reach or pass the elastic limit without 
destroying the structure; but in a piece subject to reversals a 
stress of the same magnitude would lead inevitably to.rupture, 
and hence a larger margin should be left to ensure that m the 
latter case the elastic limit shall not even be approadied. 

It is in fact the clastic limit rather than the ultimate strength 
of the material on which the question mainly depends of how 
high the working stress may ^ely be allowed to rise in any 
particular conditions as to mode of loading, and accordingly 
It becomes a matter of much practical importance to determine 
by tests the amount of stress which can be borne without per¬ 
manent strain. Frtnn an engineering point of view the struc¬ 
tural merit of a material, especially when variable loads and 
possible shocks have to be sustained, depends not only on the 
strength but also on the extent to which the material will bear 
deformation without rupture. This characteristic is shown 
in tests made to detertmne tensile strength b^ the amount nf 
ultimate elongation, and also by the contraction ol the cross- 
sectitm which occurs through the flow of the metal before mip- 
ture. It is often tested in other ways. Such as by bending and 
unbending bars in .a ciscle of specified radius, or by exaimning 
the effect of repeated blows. Tests by impact are geacnliy 
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made by causing a weight to fall through a regulated distance lever. The lower holder is jointed to a cross-head C, which is 
on a piece of the material supported as a beam. connected by two vertical screws to a lower cross-head B, upon 

Tests of Strength.—rOtdimty tests of strength are made by which the hydraulic plunger shown in section in fig. 7 exerts 
submitting the piece to direct pull, direct compression, bending its thrust. G is a counterpoise which pushes up the plunger 
or torsion. Testing machines are frequently arranged so when the water is allowed to escape. Hydraulic pressure may 
that they may apply any of these four modes of stress; tests by be applied to the plunger by pumps or by an accumulator, 
direct tension are the mo.st common, and next to them come In the present instance it is applied by means of an auxiliary 
tests by bending. When the samples to be tested for tensile plunger Q, which is pressed by screw gearing into an auxiliary 
strength are mere wires, the stress may be applied directly by cylinder. Q is driven by a belt on the pulley D. This puts 
weights; for pieces of larger section some mechanical multi- stress on the specimen, and the weight W is then run out along 
plication of force becomes necessary. Owing to the plas- the lever so that the lever is just kept floating between the stdj)s 
ticity of the materials to be tested, the applied loads must E, E. Before the test-piece is put in the distance between the 
be able to follow considerable change of form in the test-piece: holders is regulated by means of the screws connecting the upper 
thus in testing the tensile strength of wrought iron or steel and lower cross-heads C and B, these screws being turned by a 
provision must be made for taking up the large extension of handle applied at F. The knife edges are made long enough to 
length which occurs before fracture. In most modem forms of prevent the load on them from ever exceeding 5 tons to the hnear 
large testing machines the loads are applied by means of hydraulic mch. To adapt a machine of this class for tests in compression, 
pressure acting on a piston or plunger to which one end of the a small platform is suspended like a stirrup by four rods from the 
specimen is secured, and the stress is measured by connecting weigh-beam, and hangs below the CToss-hcad, which is pulled 





the other end to a lever or system of levers provided with adjust- down when the hydraulic cylinder is put in action. The arrange- 
able weights. In small machines, and also in some large ones, ment is that of two stirrups linked with one another, so that 
the stress is applied by screw gearing instead of by hydraulic when the two pull against each other a block of material placed 
pressure. Springs are sometimes used instead of weights to between them becomes compressed. For tests in bending one 
measure the stress, and another plan is to make one end of the of the stirrups, namely, the platform which hangs from the 
.specimen act on a diaphragm forming part of a hydrostatic weigh-beam, is made some 4 or j ft. long, and carries two knife- 
pressure gauge. edge supports at its ends on which the ends of the piece that is 

Single-lever Testing MocA/w.—Figs. 7 and 8 show an excellent to be bent rest, while the cross-head presses down upon the 
form of single-lever testing machine designed by J. H. Wick- middle of the piece. In both cases the force which is exerted is 
steed (Proc. Inst. Mech. Eng., August i88*) in which the stress measured by means of the weigh-beam and travelling weight, 
is applied by an hydraulic plunger and is measured by a lever just as in the tension tests. To apply the force continuously, 
or steelyard and a movable 'weight. The illustration shows a without shock, and either quickly or slowly at will, a very con- 
30-ton machine, but machines of similar design are in common venient plan is to use an hy<^taulic intei^er, consisting of a 
use which exert a force of 100 tons or more. AA is the lever, large hydraulic piston operating a much smaller one. By 
qn which there is a graduated scale. The stress on the test- gn^ually admitting water to the large piston from any con- 
piece T is measured by a ■weight W of i ton (with an attached venient source under moderate pressure, such as the town water 
vernier scale), which is moved along the lever by a screw-shaft mains, a progressively increased pressure is produced in the 
S; this screw-shaft is driven by a belt from a parallel shaft R, fluid on which the small piston acts, and this fluid is admitted 
which takes its motion, through bevel-wheels and a Hooke’s to the straining cylinder of the machine. One of the advantages 
joint in the axis of the fulcrum, from the hand-wheel H. of the vertical type of machine, with its single horizontal lever, 
(The Hooke’s joint in tlie shaft R is shA'wn in a separate sketch is the facility with which the correctness of its readings may be 
above 4 he lever in fig. 8.) The holder for the upper end of the 'verified. The two thii^ to be tested are (1) the distance 
sample hangs from a knife-edge 3 in. from tiie fulcrum of the between the knife-edges, one of which forms the fulcrum of the 
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weigh-beam and from the other of which the shackle holding the 
upper end of the specimen is hung, and (2) the weight of the 
travelling poise. The weight of the poise is readily ascertained 
by using a supplementary known weight to apply a known 
moment fo the beam, and measuring how far the poise has to 
be moved to restore equilibrium. The distance between the 
knife-edges is then found by hanpng a known heavy weight 
from the shackle, and again observing how far the poise has to 
be moved. Another example of the single-lever type is the 
W^erder testing machine, much used on the continent of Europe. 
In it the specimen is horizontal; one end is fixed, the other 
is attached to the short vertical arm of a bell-crank lever, 
whose fulcrum is pushed out horizontally by an hydraulic ram.^ 

MuUi^-Uver Testing Machines.—In many other testing 
machines a system of two, three or more levers is employed to 
reduce the force between the specimen and the measuring weight. 
In most cases the fulcrums are fixed, and the stress is applied to 
one end of the specimen by hydraulic power or by screw gear¬ 
ing, which takes up the stretch, as in the single-lever machines 
already described. David Kirkaldy, who was one of the 
earliest as well as one of the most assiduous workers in this field, 
applied in his 1,000,000 lb machine a horizontal hydraulic press 
directly to one end of the horizontal test-piece. The other end 
of the piece was connected to iju short vertical arm of a bell- 
crank lever; the long arm of thislever was horizontal, and was 
connected to a second lever to which weights were applied. 

■Machines have been employed in which one end of the speci¬ 
men is held in a fixed support; an hydraulic press acts on the 
other end, and the stress is calculated from the pressure of fluid 
in the pres.s, this being observed by a pressure-gauge. Machines 
of this class are open to the obvious objection that the friction 
of the hydraulic plunger causes a large and very uncertain 
difference between the force exerted by the fluid on the 
plunger and the force exeited by the plunger on the speci¬ 
men. It appears, however, that in the ordinary conditions of 
packing the friction is very nearly proportional to the fluid 
pressure, and its effect may therefore be allowed for with some 
exactness. The method is not to be recommended for work 
requiring precision, unless the plunger be kept in constant rota¬ 
tion on Its own axis during the test, in which case the effects 
of friction are almost entirely eliminated. 

Diaphragm Testing Machines .—In another class of testing 
machines the stress (applied as before to one end of the piwe, 
by gearing or by hydraulic pressure) is measured by connectii^ 
the other end to a flexible diaphragm, on which a liquid 
acts whose pressure is determined by a gauge. Fig. 9 shows 



Thomasset’s testing machine, in which one end of the specimen 
is pulled by an hydraulic press A. The other end acts through 
a bell-crank lever B on a horizontal diaphragm C, consisting 
of a metallic plate and a flexible ring of india-rubber. The 
pressure on the diaphragm causes a column of mercury to rae 
in the gauge-tube D. The same principle is applied in the 
remarkable testing machine of Watertown arsenal, built m 
1879 by the U.S. government to the designs of A. H. Emery. 
This is a horizontal machine, taking qiecimens of any length up 
I Maschine sum PrUfen d. PesHgkeit d. Materiaten, Ac. (Munich, 
1882). 


to 30 ft., and exerting a >011 of 360 tons or a push of 480 tons 
by an hydraulic press at one end. The stress is taken at the 
other end by a group of four targe vertical diaphr^ presses, 
which communicate by small tubes with four similar small 
diaphragm presses in the scale case. The pressure of these 
acts on a system of levers which terminates in the scale beam. 
The joints and bearings of all the levers are made frictionless 
by using flexible steel connecting-plates instead of knife-edges. 
The total multiplication at the end of the scale beam is 420,000.* 
Stress-strain Diagrams .—The results of tests are veiy com¬ 
monly exhibited by means of stress-strain diagrams, or diagrams 
showing the relation of strain to stress. A few typical diagrams 
for wrought iron and steel in tension are given m fig. 10, the 
data for which are taken from tests of long rods by Kirkaldy.* 
Up to the elastic limit these diagrams show sensibly the same 
rate of extension for all the materials to which they refer. Soon 
after the limit of elasticity is passed, a point, which has been 
called by Sir A. B. W. Kennedy the yield-point, is reached, 



which is marked by a very sudden extension of the specimen. 
After this the extension becomes less rapid; then it continues 
at a fairly regular and gradually increasing rate; nwr the point 
of rupture the metal again begins to draw out rapidly. When 
this stage is reached rupture will occur through the flow of the 
metal, even if the load be 


somewhat decreased. The 
diagram may in this way be 
made to come back towards 
the line of no load, by with¬ 
drawing a part of the load 
as the end of the test is 
approached. 

Fig. II is a stress-strain 
diagram for cast iron in ex¬ 
tension and compres.sion, 
taken from Eaton Hodg- 
kinson’s experiments.^ The 
extension was measured on 
a rod 50 ft. long; the 
compression was also m»- 
sured on a long rod, which 

• See ReDort of the U.S. Board appointed to test Iron, Steel and other 
Metals (2 vola. 1881). For full detoUs of the Emery machine, see 
Report of the V.S. Chief of Ordnaw* (1883). apP- »*• 

‘ Experiments on the Mechamcal Properties of Steel by a Cammittu 
of Civil Engineers (Loudon, 1868 and 1870). 

' < Repo^f the Commissionert on the Applieation of Iron to Railway 
Structures (1849). 
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was prevented from buckling by being supported in a trough 
with partilaons. The full line gives the strain produced by 
loading; it is continuous through the origin, showing that Young’s 
modulus is the same for pull and pusL (Similar experiments 
on wrought iron and steel in extension and compression have 
given the same result.) The broken line shows the set produced 
by each load. HodgkJnson found that some set could be de¬ 
tected after even the smallest loads had bem applied. This Is 
probably due to the existence of initial internal stress in the 
metal, produced by unequally rapid cooling in different por¬ 
tions of the cast bar. A second loading of the same piece 
showed a much closer approach to perfect elasticity. The 
elastic limit is, at tlie best, ill defined; but by the time the 
ultimate load is reached the set has become a more considerable 
part of the whole strain. The pull curves in the diagram 
extend to tlie point of rupture; the compression curves are 
drawn only up to a stage at which the bar buckled (between 
the partitions) so much as to affect the results. 

Autographic Recorders. —Testing machines are sometimes 
fitted with autographic appliances for drawing strain diagrams. 
When the load is measured by a weight travelling on a 
steelyard, the diagram may be drawn by connecting the 
weight with a drum by means of a wire or cord, so that 
the drum is made to revolve through angles proportional to the 
travel of the weight. At the same time another wire, fastened 
to a efip near one end of the specimen, and passing over a 
pulley near the other end, draws a pencil through di.stances 
proportional to the strain, and so traces a diagram of stress 
and strain on a sheet of paper stretched round the drum.^ 
In Wickstccd’s autographic recorder the stress is determined 
by reference, not to the load on tlie lever, but to the pres¬ 
sure in the hydraulic cylinder by which stress is applied. The 
main cylinder is in communication with a small auxiliary 
hydraulic cylinder, the plunger of which is kept rotating to 
avoid friction at its packing. This plunger abuts against a 
spring, so that the distance through which it is pushed out 
varies with the pressure in the main cj’linder. A drum 
covered with paper moves with the plunger under a fixed 
pencil, and is ^so caused to rotate by a wire from the specimen 
^rough distances proportional to the strain. The scale of loads 
is calibrated by occasional reference to the weighted Icvcr.- 
In Kennedy’s apparatus autogmphic diagrams are drawn by 
applying the stress to the te.st-picce through an elastic master- 
ter of larger section. The master-bar is never strained beyond 
its elastic limit, and within that limit its extension furnishes an 
accurate measure of the stress; this gives motion to a pencil, 
which writes on a paper moveid by the extension of the test- 
piece.* In R. H. Thurston’s pendulum machine for torsion 
tests, a cam attached to the pendulum moves a pencil through 
distances proportional to the stress, while a paper drum attached 
to the otho' end of the test-piece turns under the pencil through 
distances proportional to the angle of twist.< 

Strain beyond the Elastic Limit: Influence of Time. —In testing 
a plastic material such as wrought-iron or mild steel it is found 
that the behaviour of the metal depends very materially on the 
time rate at which stress is applied. When once the elastic 
limit is passed the full strain corresponding to a given load is 
reached only after a perceptible time, sometimes even a long 

' For descriptions of th<^ and other types of autographic recorder, 
see a paper by Professor W. C. Unwin, " On the Empioyinent of 
Autogiwhic Records in Testing Materi^s," Joum. Sot. Arts (Fob. 
1886); also Sir A. B. W. Kennedy’s paper, " Cta the Use and Equip¬ 
ment of Engineering Laboratories.*’ Proc. Inst. Civ. Eng. (1886), 
which contains much valuable information on the whole subject of 
testing and testing machines. On the general subject of tests see 
also Adolf Martens’s Handbook of Testing Materials, trans. by G. C. 
Henning. 

• Proc. Inst. Meek. Eng. (1886). An interesting feature of this 
apparatus U a device for prinrenting error in the diagram throngh 
motion of tite test-piece as a whole. 

» Proc. Inst. Mech. Eng. (i886>; also Proe. Inst. Civ. Eng. vol. 
Ixxxviii. pi. t (1886). • 

* Thurston's Materials of Engineering, pt. U, For accounts of 
work done with this machine, see Trane. Amer. Soc. Civ. Eng. (from 
1876); also, Report of the American Board, cited above. 


time. If the load be increased to a value exceeding the elastic 
limit, and then kept constant, the metal will be seen to draw out 
(if the stress be one of pull), at first rapidly and then more slowly. 
When the applied load is considerably less than the ultimate 
strength of the piece (as tested in the ordinary svay by steady 
increment of load) it appears .that this process of slow extension 
comes at last to an end. On the other liand, when the applied 
load is nearly equal to the ultimate strength, the flow of the metal 
continues until rupture occurs. Then, as in the former case, 
^tension goes on at first quickly, then slowly, but finally, 
instead of approaching an asymptotic limit, it quickens agtun 
as the piece approaches rupture. The same phenomena are 
observed in the bending of timber and other materials when in 
the form of beams. If, instead of being subjected to a constant 
load, a test-piece is set in a constant condition of strain, it is 
found that the stress required to maintain this constant strain 
gradually decreases. 

The gradual flow which goes on under constant stress- 
approaching a limit if the stress is moderate in amount, and 
continuing without limit if the stress is sufficiently great—will 
still go on at a diminished rate if the amount of stress be reduced. 
Thus, in the testing of soft iron or mild steel by a machine in 
which the stress is applied by hydraulic power, a stage is resiched 
soon after the limit of elasticity is passed at which the metal 
begins to flow with great rapidity. The pumps often do not 

keep pace with this, and 
the result is that, if the 
lever is to be kept 
floating, the weight on 
it must be run back. 
Under this reduced 
stress the flow continues, 
more slowly than be¬ 
fore, until presently the 
pumps recover their lust 
ground and the increase 
of stress is resumed. 
Again, near the point of 
rupture, the flow again 
becomes specially rapid; 
the weight on the lever 
has again to be run 
back, and the specimen 
finally breaks under a 
diminished load. The.se 
features are well shown by fig. 12, which is copied from the 
autographic diagram of a test of mild steel. 

liardining Effect of Permanent Set .—But it is not only through 
what wc may call the viscosity of materials tluit the time rate of 
loading affects their behaviour under test. In iron and steel, 
and probably in some other metals, time has another effect of a 
very remarkable kind. Let the test be carried to any point a 
(fig. 13) past the original limit of elasticity. Let the load then 
be removed; during the first stages of this removal the material 
continues to stretch slightly, as has been explained above. Let 
the load then be at once replaced and loading continued. It will 
then be found that there is a new yield-point b at or near the 
value of the load formerly reached. The full line be in fig. 13 
shows the subsequent behaviour of the piece. But now let the 
experiment be repeated on another sample, with this difference, 
that an interval of time, of a few hours or more, is allowed to 
elapse after the load is removed and before it is replaced. It will 
then be found that a process of hardening has been going on 
during thk interval of rest; for when the loading is continued 
the new yield-point appears, not at b as formerly, ^t at a higher 
load d. Other evidence that a change has taken jflace is afforded 
by the fact that the ultimate extension is reduced and the 
ultimate strength is increased (e, fig. 13). 

A similar and even more .marked Imdening occuns when a 
load (exceeding the oririnal elastic limit), ^tead qf being 
rmoyed and replaced, is Icqpt on for a sufficient length of time 
without change. When loading is resumed a new yidd^point 
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is found only after a cohsiderable addition ha% been made to 
the load. The result is, as in the former case, to give greater 
ultimate strength and less ultimate elongation. Fig. 14 exhibits 
two experiments of this kind, made with annealed iron wire. A 
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Fig. 13. Fig. 14. 

load of tons per square inch was reached in both cases; aA 
shows the result of continuing to load after an interval of five 
minutes, and acd after an int^al of 45} hours, the stress of 
234 tons being maintained during the interval in both cases.' 

It may be concluded that, when a piece of metal has in any 
way been overstrained by stress exceeding its limits of elasticity, 
it is hardened, and (in some cases at least) its physical properties 
go on slowly changing for days or even months. Instances of 
the hardening effect of permanent set occur when plates or bars 
are rolled cold, hammered cold, or bent cold, or when wire is 
drawn. When a hole is punched in a plate the material con¬ 
tiguous to the hole is severely distorted by shear, and is so much 
hardened in consequence that when a -strip containing the 
punched hole is broken by tensile stress the hardened portion, 
being unable to extend so much us the rest, receives an undue 
proportion of the stress, and the strip breaks with a smaller load 
than it would have borne had the stress been uniformly distri¬ 
buted. This bad effect of punching is especially noticeable in 
thick plates of mild steel. It disappears when a narrow ring of 
material surrounding the hole is removed by means of a rimer, 
so that the material that is left is homogeneous. Another 
remarkable instance of the same kind of action is seen when a 
mild-stccl plate which is to be tested by bending has a piece cut 
from its edge by a shearing machine. The result of the shear 
is tliat the metal close to the edge is hardened, and, when the 
plate is bent, this part, being unable to stretch like the rest, 
starts a crack or tear which quickly spreads across the plate on 
account of the fact that in the metal at the end of the crack there 
is an enormously high local intensity of stress. By the simple 
expedient of planing off the hardened edge before bending the 
plate homogeneity is restored, and the plate will tlien bend 
without damage. 

Annealing.—The hardening effect of overstrain is removed 
by the process of annealing, that is, by heatii^ to redness and 
coohng slowly. In the ordinary process of rolling plates or bars 
of iron or mild steel the metal leaves the rolls at so high a tem¬ 
perature that it is virtually annealed, or pretty nearly so. The 
case is different with plates and bars that are rolled cold: they, 
like wire supplied in the hard-drawn state(that b, without being 
annealed after it leaves the draw-plate), exhibit the higher 
strength and greatly reduced plasticity which result from 
permanent set. 

Extensometers. —Much attention has been paid to the design 
of extensometers, or apparatus for observing the small deforma¬ 
tion which a teat-piece in tension or compression undergoes 
before its limit of elasticity is reached. Sudi observations afford 
the most direct means of measuring the modulus of longitmfinal 
^ffeity of the material, and they serve also to determine the 
limits within n4ioh the material is elastic. In such a msKerial 
I ]. A. Ewing, Proc. Roy. Soc. (June, 1880).’ 



as wrought iron the elastic extension is only about nr^Ti of tf** 
length for each ton per square inch of load, and the whole amount 
up to the el^tic limit is perhaps of the length; with a length 
of 8 in., which is usual in tensile tests, it is desirable to read the 
extension to, say, in. if the modulus of elasticity is to be 
found with fair accuracy, or if the limits of proportionality 
between strain to stress are under examination. Measurements 
taken between marks on one side of the bar only are liable to be 
affected by bending of the piece, and it is essential either to make 
independent measurements on both sides or to measure the dis¬ 
placement between two pieces which are attached to the bar 
m such a manner as to share equally the strain on both sides. 

In experiments carried out by Bauschinger, independent measure¬ 
ments of the strains on both sides of the bar were made by using 
mirror micrometers of the type illustrated diagranunatically in fig. 
15. Two clips a and b clasp the test-piece at the place between 



which the extension is to bo measured. The clip 6 carries two small 
rollers if, which are free to rotate on centres fixed in the clip. 
Tliese rollers press on two p^e strips c, c. attached to the other 
clip. When the specimeh is stretched the rollers consequently 
1 urn through angles proportional to the strain, and the amount of 
turning is read by means of small mirrors g. and ga. fixed to the rollers, 
which reflect the divisions of a fixed scale / into the reading telescopes 
e, e.^. In Martens’s extensometer each of the rollers is replao«J by 
a rhombic piece of steel with sharp edges, one of which bears against 
the Icst-piece, while the other rests in a groove formed in the spring 
projecting parallel to the test-piece from tlic distant clip. Much 
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excellent work has been done by extensometers of this class, but in 
point of convenience of manipulation it is of great advantage to 
have the apparatus self-contained. J. A. Ewing hu introduced a 
microscope extensometer of the 
self-contained type which is shown 
in fig. 16; its action will be seen 
by reference to the diagram fig. 17. 

Two dipsB and Cara secured on the 
bar, each by means of a pair of 
opposed set-setews. Between the 
two is a rod B' Which is hinged 
to B and has a blunt pointed up¬ 
per end which makes a ball-and- 
socket joint with C at P. Another 
bar R hangs from C, and carries a 
mark which is read by a micn»cope 
attached to B. Hence, when the 
specimen stretches, the length of 
B' being fixed, the bar R is pulled 
up relatively to the mjeroscope, 
and, the amount of the movement 
is nieasnred by a micrometer scale 
in the eyepiece. A screw at P serves to bring the mark on R intu 
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tlw field o{ v-iew, and also to calibrate the readings of the micro¬ 
meter scale. The scale allows readings to be taken to in., 
by estimating tenths of the actual divisions. The arms CP and CQ 
are equal, and hence the movement of Q represents twice the 
extension Of the bar under test. In another form of the instru¬ 
ment ad^ted to measure the elastic compression of short blocks 
Ihe arm CQ is four times the length of CP, and consequently there 
is a mechanical magnification of five besides the magnification 
afforded by the microscope. 

When the behaviour of specimens of iron, sted, or other 
materials possessing plasticity is watched by means of a sensitive 
exlensoraeter during the progress of a tensile test, it is in general 
observed that a very close proportionality between the load 
and the extension holds during the first stages of the loading, 
and that during these stages there is little or no “ creeping ” 
or supplementary extension when any particular load is left 
in action for a long time. The strain is a linear function of 
the stress, almost cxartly, and disappears when the stress 
is removed. In otlicr words, the material obey.; Hooke’s law. 
This is the stage of approximately perfect elasticity, and 
the elastic limit is the point, rather vaguely defined by 
observations of the .strain, at which a tendency to creep 
is first seen, or a want of proportionality between strain 
and stress. " Creeping ” is usually the first indication that 
it has been reached. As the load is further augmented 
there is in general a clearly marked yield-point, at which a 
sudden large extension ensues. In metals which have been 
annealed or in any way brought into a condition which is 
independent of the effects of earlier applications of stress, thus 
eiastic stage is well marked, and the limit of elasticity is as a 
rule sharply defined. But if the metal has been previously 
overstrained, witliout having had its elasticity restored by 
annealing or other appropriate treatment, a very different 



behaviour is exhibited. The yield-point may be raised, as, for 
instance, in wire which has been hardened by stretching, but the 
elasticity is much impaired, and it is only within very narrow 
limits, if at all, that proportionality between stress and strain 
is. found. Subsequent prolonged rest gradually restores the 
elasticity, and after a sufficient number of weeks or months the 
metal is found to be elastic up to a point which may be much 
higher than the original elastic limtt.‘ It has been shown by 

* See experiments by Johann Bauschinger, Mitt, aus dem mech-tech. 
Lab. in MUnchen (i88o), and by the writer, Prec. Roy. Soc. (1895) 
voj. xlviii. A summary of Bauschingfcr's conclusions will be 
found in Martens’s book, cited above, and in Unwin's Testing of 
Materials. 


J. Muir 2 that tWe rate at which this recovery of dasticity occurs 
depends on the temperature at which the piece is kept, and that 
complete recovery may be produced in iron or steel by exposure 
of the overstrained specimen for a few minutes to the tempera¬ 
ture of boiling water. Figs. 18 and 1 q illustrate inberesting points 
in Muir’s experiments. In these figures the geometrichl device 
is adopted of shearing back the curves which show extension 
in relation to load by reducing each of the observed exteasions 
by an amount proportional to the load, namely, by one unit of 
extension for each 4 tons per square incli of load. The effect is 
to contract the width of the diagrams, and to make any want W 
straightness in the curves more evident than it would otherwise 
be. To escape confusion, curves showing .successive operations 
arc drawn from separate origins. In the experiment of figs. 18 
and 19 the material under test was a medium steel, containing 
about 0 4 % of carl)on, which when tested in the usual way 
showed a breaking strength of 39 tons per square inch with 
a well-marked elastic limit at about 22 tons. In fig. 18 
the line A relates to a test of this material in its primitive 
condition; the loading was raised to 35 tons so as to produce 
a condition of severe overstrain. The load was then removed, 
and in a few minutes it was reapplied. The line B exhibits 
the effect of this application. Its curved form shows plainly 
that all approach to perfect elasticity has di-sappeitred, as 
a consequence of the overstraining. There is now no elastic 
limit, no range of stress within which Hooke’s law applies. 
With the lapse of time the curve gradually recovers its straight¬ 
ness, and the material, if kept at ordinary atmospheric tempera¬ 
ture, would show almost complete recovery in a month or two. 
But in this instance the recovery was hastened by immersing 
the piece for four minutes in boiling water, and line C shows that 
this treatment restored practically perfect elasticity up to a limit 
as high as the load by which the previous overstraining had been 
effected. The loading in C was continued past a new yield-point; 
this made the elasticity again di.sappear, but it was restored 
in the same way as before, namely, by a few minutes’ exposure 
to 100" C., and the line I) shows the final test, in which the elastic 
limit has been raised in this manner to 45 tons. Other tests have 
shown that a temperature of even 50° C. has a considerable in¬ 
fluence in hastening the recovery of elasticity after overstrain. 

In tlic non-elastic condition which follows immediately on 
overstrain the metal shows mucli hysteresis in the relation of 



strain to stress during any cyclic repetition of a process of load¬ 
ing. This is illustrated in fig. 19, where Jbe arrows indicate the 
sequence of the operations. 

When a piece of iron or steel which hu been overstramed 
in tension is submitted to coin]X'ession, it shows, as might 
* Muir, “ On the Recovery of Iron from Overstrain,” Phil. Trans. 
(igoo) vol. 193. 
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be Mpected, no approach to conformity with Hooke’s law 
until recovery has been brought about either by prolonged 
rest at ordinary temperkture or by exposure for a short time to 
some higher temperature. After recovery lias taken place the 
elastic limit in compression is found to have been lowered; 
that is to* say, it occurs at a lower load than in a normal piece 
of the same metal. But it appears from Muir’s experiments that 
the amount of this lowering is not at all equal to the amount 
by which the clastic limit has been raised in tension. In other 
words, the general effect of hardening by overstrain, followed 
by’recovery of elasticity, is to widen the range within which a 
practically complete proportionality between strain and stress 
holds good. 

Contraction of Section at Rupture .—The extension which occurs 
when a bar of uniform section is pulled is at first general, and 
is distributed witli some approach to uniformity over the length 
of the bar. Before the bar breaks, however, a large additional 
iu'iount of local extension occurs at and near the place of rupture. 
The material flows in that neighbourhood much more than in 
other parts of the bar, and the section is much more contracted 
there than elsewhere. The contraction of area at fracture is 
frequently stated us one of the results of a test, and is a useful 



Fig. 20. 

index to the quality of materials. If a flaw is present .sufficient 
to determine the section at which rupture shall occur the con¬ 
traction of area will in general be distinctly diminished as com¬ 
pared with the contraction in a specimen free from flaws, although 
little reduction may be noted in the total extension of the piece. 
I .deal extension and contraction of area are almost absent in 
cast iron and hard steel; on the other hand, they are specially 
prominent in wrought iron, mild steel and other metals that 
combine plasticity with high tensile strength. An example is 
shown in fig. 20, which is copied from a photograph of a broken 
test-piece of Whitworth mild fluid-compressed steel. The piece 
was of uniform diameter before the test. 

Kxperiments with long rods show that the general extension 
which occurs in parts of the bar not near the break is somewhat 
irregular; * it exhibits here and there incipient local stretching, 
which has stopped without leading to rupture. This is, of course, 
due in the first instance to want of homogeneity. It may be 
supposed that when local stretching begins at any point in the 
earlier stages of the test it is checked by the hardening effect of 
the strain, until, finally, under greater load, a stage is reached 
in whicli the extension at one place goes on so fast that the 
hardening effect cannot keep pace with the increase in intensity 
of stress which results from diminution of area; the local 
extension is then unstable, and rupture ensues. Even at this 
stage a pause in the loading, and an interval of relief from 
stress, may harden the locally stretched part enough to make 
rupture occur somewhere else when the loading is continued. 

Influence of Local Stretching on Total Elongation .—Local 
stretdiing causes the percentage of elongation which a test- 
piece exhibits before rupture (an important quantity in engineers’ 
specifications) to vary greatly with the length and section of the 
piece tested. It is very usual to specify the length which is to 
exhibit an assigned percentage of elongation. This, however, 
is not enough; &e percentage obviously depends on the rdation 
of the transverse dimensions to the length. A fine wire 8 in. long 
will stretch little more in proportion to its length than a very 
long wire of the same quality. An 8-in. bar, say i in. in 
diameter, will show something like twice as much the percentage 
of elongation as a very long rod. The experiments of Barba 
show that, in materid of uniform quality, the percentage of 

1 See Kirkaldy's Experiments an Fagersta Steel (London, 1873). 

• Mim. de la joc. des ing. civ. (1880); see also a paper by W. 
Hackney, " On the Adoption of Standard Forms of TestiPieces," 
Proe. Iiut. Civ. Eng. (1884). 
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extension is constant for'test-pieces of similar form, that is to 
say, for pieces of various size in which the transverse dimensions 
are varied in the same proportion as the length. It is to be 
regretted that in ordinary testing it is not practicable ta reduce 
the pieces to a standard form with one proportion of transverse 
dimensions to length, since tests in which the relation of length 
to cross-section differ give results which are incapable of direct 
comparison with one another. 

Influence on S rength .—The form chosen for test-pieces in 
tension tests affects nut only the extension but idso the ultimate 
strength. In the first place, if there is a sudden or rapid change 
in the area of cross-section at any part of the length under tension 
(as at AB, fig. 21), the stress will not be uniformly 
distributed there. The intensity will be greatest 
at the edges A and B, and the piece will, in con¬ 
sequence, pass its clastic limit at a less value of the 
total load tlmn would be the case if the change from 
the huger to the smaller section were gradual. Ill 
a non-ductile material rupture will fur the same 
reason take place at AB, with a less total load than 
would otherwise be borne. On the other hand, 
UJ with a sufficiently ductile material, although the 
section AB is the first to be permanently deformed, 
rupture will preferably take place at some section 
not near AB, because at and near AB the contraction of 
sectional area which precedes rupture is partly prevented by 
the presence of the projecting portions C and D. Hence, too, 
with a ductile material samples such as those of fig. 22, in 
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which the part of smallest section between the shoulders or 
enlarged ends of the piece is short, will break with a greater 
load than could be borne by long uniform rods of the same 
section. In good wrought iron and mild steel the flow of metal 
preceding rupture and causing local contraction of section 
extends over a length six or eight times the width of the piece; 
and, if the length throughout which the section is uniform be 
materially less than this, the process of flow will be rendered 
more difficult and the breaking load of the sample will be 
raised.^ 

These considerations have, of course, a wider application 
than to the mere interpretation of special tests. An impmtunt 
practical case is that of riveted joints, in which the metal left 
between the rivet holes is subjected to tensile stress. It is found 
to bear, per square inch, a greater pull than would be borne by 
a strip of the same plate if the strip were tested in the usual 
way with uniform section throughout a length great enough to 
allow complete freedom of local flow.* 

Fracture by Tension .—In tension tests rupture may occur by 
direct s^aradon over a surface which is nearly plane and normal 
to the line of stress. This is not uncommon m hard steel and 
other comparatively non-ductile materials. But in ductile 
materials under tension the piece generally gives way by shearing 
on an inclined surface. often the effect is a more or less 
perfect ring-shaped crater on one side of the break and a 
truncated cone on the other. 


• The greater strength of nicked or grooved specimens seems to 
have been first remarked by Kirkaldy (Experiments en Wrought Iron 
astd Steel, p. 74, aiso Experiments on Fagersta Steel, p. 27). . See also 
a paper by E. j^hards, on testa of mild steel, Jourtr. iron and Steel 
lust. (1882). 

* Sto Kenedy's " Reports on Rivetted Joints," Proe. 'Inst. Meek. 
Eng. (i88t-r885). Intnecaseof mild-steel plates a drilled strip may 
have as much as 12 % more tensile strength per square inch an 
undtUled strip. VBch punched holes, on the other hand, the remain¬ 
ing metal is much weakened, for the reason referred to in the text. 
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Fracture by Compression .—In compression testes of a plastic 
material, such as mild steel, a process of flow may go on without 
limit; the piece (which must of course 
be short, to avoid buckling) shortens 
and bulges out in the form of a cask. 
This is illustrated by fig. *3 (from 
one of Sir W. Fairbaim’s experi¬ 
ments), which shows the compres¬ 
sion of a round block of steel (the 
original height and diameter of which 
are shown by the dotted lines) by a 
load equal to 100 tons per sq. in. of 
original sectional area. The surface over which the stress is 
distributed becomes enlarged, and the total load must be 
increased in a correspcmdmg degree to maintain the process 
of flow.* The bulging often produces longitudinal cracks, 
as in the figure, especially when the material is fibrous as 
well as plastic (as in the case of wrought iron). A brittle 
material, such as cast iron, brick or .stone, yields by .shearing 
on inclined planes as in figs. 34 and 25, which are taken from 
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Ilodgkinson’s experiments on cast iron.® The simplest fracture 
of this kind is exemplified by fig. 34, where a single surface 
(approximately a plane) of shear divides the compressed block 
into two wedges. With cast iron the slope of tlie plane is such 
that this simplest mode of fracture can take place only if the 
height of the block is not less than about the width of the base. 
When the height is less the action is mure complex. Shearing 
must then take place over more than one plane, as in fig. 25, so 
that cones or wedges are formed by which the surrounding 
pmrtions of the block are split off. The stress required to 
crush the block is consequently greater than if the height were 
sufficient for shearing in a single plane. 

Plant of Shear .—The inclination of the surfaces of shear, when 
fracture takes place by shearing under a simple stress of pull or 
push, is a matter of much interest, throwing some light on the 
question of how the resistance which a material exerts to stress 
of one kind is affected by the presence of stress of another kind— 
a question scarcely touched by direct experiment. At the shorn 
surface there is, in the case of tension tests, a nia’inal puli as well 
as a shearing stress, and in the case of compression tests a normal 
push as well as shearing stress. If this normal component were 
absent the material (assuming it to be isotropic) would shear 
in the surface of greatest shearing stress, which, as has already 
been shown, is a surface inclined at 45" to the axis. In fact, 
however, it does not shear on this surface. Hodg^inson’s 
experiments on the compression of cast iron give surfaces of 
shear whose normal is indined at about 55° to the axis of stress, 
and Kirkaldy's, on the tension of steel, ^ow that when rupture 
of a rod under tension takes place by shear the normal to the 
surface is inclined at about 3.5° to the axis. These results show 
that normal pull dimiiiishes resistance to shearing and normal 
push inermses resistance to shearing. In the case of cast iron 
under compression, th^ material prefers to shear on a section 
> Eer examples, see Faubairii's experiments on steel, Brit. Asuc. 
Re*. (1867). ., • 

. ■ Rtpott.of (kt Soyti Cotnmiuiomrs ott On Apfitication of Iren to 
RmImayiSiruetnm (1840); see also Bril. Assoc. Htp. (1837). 


where the intensity of .shearing stress is only 0*94 of its value on 
the surface of maximum shearing stress (inclined at 45°), but 
where the normal push is reduced to 0-66 of the value which it 
has on the surface of maximum shearing stress. 

Liiders’s Lines .—It is interesting to refer in this connexion to 
the phenomenon observed in 1859 by W. Lfiders * of It^gdeburg 
and afterwards studied more fully by L. Hartmann.* When a 
bar of plastic metal such as mild steel, preferably flat and with a 
polished surface, is extended a little beyond its elastic limit, 
markings appear on the surface in the form of narrow bands 
miming traasyersely across it. These bands are regions witfiin 
which a shearing deformation has taken place, resulting from 
the tension, as has been explained with reference to fig. 1, and 
they are distinguished from the remainder of the bar because in 
the early stages of plastic strain the yielding is local. For the 
reason that has just been explained in speaking of surfaces of 
rupture, Liiders’s lines in a rod strained by direct pull are found 
to be inclined, not at 45°, but at an angle more nearly normal to 
the axis of pull (making about 65® with it). Their inclination 
shows that the metal prefers to elongate by shearing on a section 
where p, the shearing stress is not at its maximum, because />„ 
the normal component—-which is a pull—is greater there, and 
this can only mean that the presence of a normal component 
of the nature of a pull at any section reduces the resistance to 
yielding under the shearing stress which arts at that section, 
while similarly the presence of a normal component of the 
nature of a push increa.scs the resistance to shear. 

Yielding under Compound Stress .—A question of much 
theoretical interest and also of some practical importance is, 
what determines the yielding of a piece when it is subjected not 
to a simple pull or push alone but to a stress combined of two or 
of three principal stresses ? According to one view, which in the 
absence of experimental data appears to liave been taken by 
W, J. M. Rankine, the material )delds when the greatest principal 
stress reaches a certain limit, irre^ective of the existence of the 
other principal stresses. According to another view (IJarrd de 
Saint-Ve^t), it yields when the maximum strain reaches a 
certain limit, and as the strain depends in part on each of the 
three principal stresses this gives a different criterion. Neither 
themaximum stress theory nor the maximum strain theory can be 
regarded as satisfactory, and probably a much sounder view is 
that the material yields when the greatest shearing stress reaches 
a certain limit. Even this, however, requires some qualification 
in the light of what has just been said about the inclination of 
surfaces of shear and Liiders’s lines, for it is clear from these 
experimental indications tliat resistance to shear is affected by 
the presence of normal stress on the plane of shear, and cMise- 
quently a theory which takes account of shearing stress only as 
the criterion of yielding cannot be completely correct. Accord¬ 
ing to the greatest shearii^ stress theory the yielding under 
compound strras depends directly on the difference between the 
greatest and least principal stress. In such cases of compound 
stress as have to be dealt with in engineering design this furnishes 
a aito'ion which though imperfect is certainly to be preferred 
to the criterion furnished by calculating the greatest principal 
stress. 

Experiments on Compound Stress .—In experiments carried 
out by J. J. Guest {Phil. Mag., 1900, vol. 50) the action of 
combined stresses in causing yielding was investigated by sub¬ 
jecting thin tubes to (i) tension alone, (2) tension and torque, 
(3) tension and internal (fluid) pressure, and (4) torque and 
internal pressure, while measurements were ma^ of the axial 
strain and the twist so as to detect the first failure of elasticity. 
The general result of the expieriments, so far as they went, was to 
support the view that yielding depends primarily on the greatest 
shearing stress, that is to say, on the difference between the 
greatest and least prineijial stresses. 

Fatigue of Metals.—A matter of great practical as wdl as 
scientific interest is the destructive action which materials 

» Dinner's Polyttch. Journ. (l8q^, Ijj, p.. 18. ,1 

* Bulletin de la sociiti d'encouragem^ (l8g6 and 18117I., , 
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may sufier through repeated changes in their stale of stress. It 
appears that in some if not in all materials a limited amount of 
stress-variation may.be repeated time after time without appre¬ 
ciable deterioration in the strength of the piece; in the balance- 
spring of a watch, for instance, tension and compression succeed 
each othe^ some 150 millions of tim^ in a year, and the spring 
works for years without apparent injury. In such cases the 
stresses lie well within the elastic limits. On the other hand, 
the toughest bar breaks after a small number of bendings to and 
fro, when these pass the elastic limits, although the stress may 
ha^ a value greatly short of the normal ultimate strength. A 
laborious research by A. Wdhler,‘ extending over twelve years, 
gave much important information regarding the effects on iron 
and steel of very numerous repeated alternations of stress from 
positive to negative, or between a higher and a lower value with¬ 
out change of sign. By means of ingeniously-contrived machines 
lie submitted test-pieces to direct pull, alternated with co^lete 
or partial relaxation from pull, to repeated bending in one 
direction and also in opposite directions, and to repeated twisting 
towards one side and towards opposite sides. The results show 
that a stress greatly less than Uie ultimate strength (as tested in 
the usual way by a single application of load continued to 
rupture) is sufficient to break a piece if it be often enough re¬ 
moved and restored, or even alt^ated with a le.ss stress of the 
same kind. In that case, however, the variation of stress being 
less, the number of repetitions required to produce rupture is 
greater. In general, the number of repetitions required to 
produce rupture is increased by reducing the range through 
which the stress is varied, or by lowering the upper limit of that 
range. If the greatest stress be chosen small enough, it may be 
reduced, removed, or even reversed many million times without 
destroying the piece. Wohler’s results are best shown by quoting 
a few figures selected from his experiments. The stresses are 
stated in centners per square zoll; - in the case of bars subjected 
to bending they refer to the top and bottom sides, which are tlie 
most stressed parts of the bar. 

I. Iron bar in direct tension :— 


StnMS. 
Mnx. Mitu 
480 o 


iNumber of Application 
causing Rupture. 


Strewh 
Mux. Min. 
S2C o 


Number of Applicationa 
causing Rupture. 
10,141,645 


440 o 

400 o 
3 ^ o 


106,001 

340*053 

480,853 


440 aoo a* 373 * 4 »< . . 

440 340 Not broken with 4 milltumt. 


II. Iron bar bent by transverse load• 


Stress. 
Max. Min. 
550 o 
ym u 

450 o 


Number of Bendings 
causing Rupture. 

*69.750 

43C^nnn 

481,950 


Stress. 
Max. Min. 
400 o 
350 o 
300 o 


Number of Bendings 
cattsitig Rupture. 
1 ,380,000 

Not broken wit^^S°miUiot»». 


111 . Steel bar bent by transverse load:— 


Stre5s. Number of BemUuga 

Max. Min. cauung Rupture. 

900 o 72.450 

900 300 81 ,300 

000 300 156,300 


Stress. Number of BenUitigs 

Max. Min. causing Rupture. 

90 U 400 aasj^oo 

900 500 764,900—mean oftwo ttiais. 
900 600 Not broken with 33^^ miliione. 


IV. Iron bar bent by supporting at one end, the other end being 
loaded; alternations of stress from puU to puidi caused by rotating 
the bar 


Stress. 

Number of Rotationo 

From + to — 

causing Rupture. 

330 

86 i 43 « 

yM 

90,000 

360 

*83.145 

360 

479 * 49 ” 

340 

909,810 


Stress. Number of Rotations 

From + to causbig RuMure. 

aao 3.639,585 

900 4.9*7.992 

iBu *9**86,TOI^ 

160 Not broken with 13^ millions. 


From these and other experiments Wfihler concluded that the 
wrought iron to which the tests refer could probably bear an 
indefinite number of stress changes between the limits stated (in 
round numbers) in the folhtwmg table (the ultimate tensile 
strength was about igi tons per square inch) 

Stress in Tons per Sq. In. 


From pmll to push. -h 7 to — 7 

FiOm puU to no stress. 13 to o 

From puU to less pull .... _19 t o lo^ 


‘ Die FttH^mti’Vernicke mit Eisen und Stuhl (Beilin, J87O), or 
ZeUschu^ fUe Btuweim (1860-1870) • see also Entineering (r^ii).. 
voi. xi. For early experiments by Pairbaim on the same sabjectr 
see Phil. Trans. (1864). 

« According to Banschinger the centner per smiare toll in which 
Wehlsr gives his results is sqvivalait to 6'837 Kilos per sq. cm., 
or 0'0434 ton per sq. in. 


Hence it spears that the actual strength of this materiail varies 
in a ratio which may be roughly given as 3 ; a : x in th* three 
cases of {a) steady pull, (b) pull alternating with no stress, verj' 
many times repeated, and (r) pull alternating with pusk, very 
many times repeated. For steel Wohler obtained results of a 
generally similar kind. His experiments were repeated by L. 
Spangenberg, who extended the inquiry to brass, gun-metal and 
pliosplior-broaze.® A considerable amount of light has been 
thrown on tlie nature of fatigue in metals by miseroscopic 
investigations, which will be referred to presently. 

Resilience ,—A useful application of diagrams showing tlie 
relation of strain to stress is to determine the amount of work 
done in straining a piece in any assigned way. The term 
“ re.silience ” is conveniently used to specify the amount of work 
done when the strain just roaches the corresponding elastic limit. 
Thus a rod in simple tension or simple compression has a 
silience per unit of volume /‘'/sE, where / is the greatest elastic^ 
pull or push. A blow whose energy exceeds the tosilienee' 
(reckoned for the kind of stress to which the blow gives rise) must 
in the most favourable case produce a permanent set; m less 
favourable cases local perroanetil set will be produced although 
the energj' of the blow is less than the resilience, in consequence 
of the strain being unequally distributed. In a plastic material 
a strain exceeding the limit of elasticity absorbs a relatively 
large amount of energy, and generally increases the resilienre 
lor subsequent strains. Fracture under successive blows','as in 
the testing of rails by placing them as beams on two supports, 
and allowing a weight to fall in the middle from a given height, 
results from the accumulated set which is brought about by 
the energy of each blow exceeding the resilience. ^ 

Inlernd .S'freji-.—Professor James Thomson * pointed out that 
the effect of any externally applied load depends, to a very 
material extent, on whether there is or is not initial internal stress, 
or, in other words, whether the loaded piece is initially in what 
Professor Karl Pearson has called a slate of ease. Internal stress 
existing without the application of force from without the piece 
mu.,t satisfy the condition that its resultant vanishes over any 
complete cross-section. It may exist in con.sequence of set 
caased by previously applied forces (a case of which instances are 
giyen below), or in consequence of previous temperature changes, 
as in cast iron, which is thrown into a state of internal stress by 
unequally rapid cooling of the naass. Thus in (say) a spherical 
casting an outside shell solidifies first, and has become partially 
contracted by cooling by the time the inside has become solid. 
The inside then contracts, and its contraction is resisted by tl» 
shell, which is thereby compressed in a tangwtial direction, while 
the metal in the inttf ior is pulled in the direction of the radius. 
Allusion has already been made to the fact, pointed out by 
J. Thomson, that the defect of elasticity under small loads 
Hodgkinson discovered in cast iron is probably due to initial 
stress. In plastic metal a nearly complete state of ease is brought 
about by annealing; even annealed pieces, however, sometimes 
show, in the first loading, small defects of elasticity, which are 
probably due to initial stress, as they disappear when the load is 
reapplied. 

Microscopic Examination .—Of all recent aids to a knowledge 
of the structure of metals, of their behaviour under stress, and 
of the nature of plastic strain, perhaps the most important is 
microscopio examination. The microscopic study of metals was 
initiated by H. C. Sswby as early as 1864 (see Brii. Assoc. Rep, 

' Ueber das Verhalm der MetaU* bei weidsrhoUen Anstrengungen 
(Berlin, 1875). For interesting notices of the fatigue of metals in 
railway axles, bridge ties, &c., and results of experiments showing 
reduced plasl^ity m fatigued metal, see Sir B. Baker’s address to 
the Mechanical Section of the British Association (188$). In.iaiMqr 
of the cases where the fatigue of metals occurs in eogintoring 
practice the phenomenon is complicated by the occuwence oi blows 
or shocks vmou energy is abmsbed in producing strains often 
exeteding the elastic Umdts, sometimes of a very loeaL character in 
! consequence pf the inertia of the strained pieces. Sugh sb«dM.inAy 
: cause aii accumulation of set which finally leads to Tqpturs u) a.vw. 
‘ that is not to he confused with ordinary fatigue Of strength. Ihe 
, eSects'of'the accumulation may he removed hy annealing. 

I * CamKaniDub. Math. Jsurn. (Nov. 184SIV 






ioi8 STRENGTH OF MATERIALS 


fw that year). After a period of neglect, it has been pursued 
with much energy by a lar^ number of observers, and has yielded 
results which are of fundamental importance in relation to the 
strength of materials. For the purpose of microscopic examina¬ 
tion it is usually necessary to bring a small piece of the metal 
to a state of high surface polish, the final stage of which is per¬ 
formed by rubbing on a surface of wash-leather charged with a 
thin pMiste of rouge and water (see also Metai.iogsaphv). The 
i^)ecimen is then lightly etched in dilute acid or treated vnth a 
staining medium, such as liquorice or cocoa, to make the structure 
visible. When the surface is examined under a lens of suitable 
power it is seen to be made up of irregular areas with well-defined 
boundaries. The areas into which the surface is divided 
differ in apparent texture, and when illuminated obliquely it 
is found that some of them shine out brightly while others are 
dark; by changing the direction of the incident light other areas 
become bright and those previously bright become dark. These 
areas are the sections of crystalline grains which constitute the 
mass of the metal. Each grain is a crystal, the elementary 
portions of which are all oriented one way, but the orientation 
changes as we pass from grain to grain. The irregular boundaries 
are the chance surfaces in which one grain meets another during 
the progress of its crystalline growth. Etching a polished 
surface develops a multitude of facets which have the same 
orientation over any one grain, and therefore give it a uniform 
texture and a uniform brightness in reflecting light of any 
particular incidence. The size of the grains depends very much 
upon the previous thermal treatment to which the metal has been 
subjected. Sudden cooling from a high temperature tends to 
make the grains small, slow cooling tends to keep them large; 
and protracted exposure to moderately high temperature has 
been observed in some cases to favour the growth of very large 
grains. 

When the metal is strained in any manner beyond its limit of 
elasticity the grains are found to have altered their shape, 
becoming lengthened in the direction in which stretch has 
occurred. Subsequent exposure to a temperature which is 
high enough to remove the mechanical hardness produced by 
overstraining is found to bring about a reconstruction of the 
grains; the original pattern is not reproduced, but the reformed 
grains show no direction of predominating length. Researches 
by J. A. Ewing and W. Rosenhain (" The Crystalline Structure 
of Metals,” Phil. Trans., 1900) showed that metals retain their 
crystalline character even when so severely strained as to exhibit 
qualities of plasticity which are at first sight inconsistent with 
the idea of crystalline structure. The manner in which a metal 
yields when the strain exceeds the elastic limit is by slips which 
occur in the cleavage or ” gliding ” planes of the individual 
crystals. These slips are seen under the microscope as sharply 
denned lines which appear on the polished surface of each grain 
as soon as the yield-point in any proce: s of straining has been 

A 


Btfon straining 





A/tsr straining 
FlO. *6. 


reached. Seen under normal il'umination the lines are dark; 
seen under oblique illumination they may be made to appear as 
bright lines on a dark ground. The appearance of each line 
shows that it is a narrow step produced by the slipping of one 
part of the crystalline grain over another part. The diagram 
fig. 36 represents a section between tw(A:onti|uous surface grains, 
havin(^ cleavage or gliding jflanes as indicated by the dotted lines, 
AB bemg a part of the polished surface. When straining beyond 


the elastic limit takes place, as by a pull in the direction of the 
arrows, yielding occurs by finite amounts of slip at a limited 
number of places, as at a, b, c, d, e. This exposes short steps, 
which are portions of cleavage surfaces, and which, when viewed 
under normally incident light, appear black because they return 
no light to the microscope. They consequently appeu as dark 
lines or narrow bands extending over the polished surface in 
directions which depend on the intersection of that surface with 
the planes of slip. Many such lines appear as the process of 
straining goes on; they are spaced at more or less regular inter¬ 
vals, and in general three systems of them may observed 
intersecting one another. With three independent sj’-stems of 
slips it is clear that the grain may take any shape in the process 
of straining; in many cases four systems of slips are seen. In 
this way severe deformations occur without affecting the crystal¬ 
line character of the structure, although the shape of each crystal 
undergoes much change. A bar of iron which ha.' been rolled 
cold from a large to a small section shows, when it is polished and 
etched, a structure in which each grain has all the characteristics 
of a crystal, although the grains have been distorted into forms 
very (ufferent from those which are found in bars which are 
rolled at a red heat or are annealed after rolling. It appears that 
the process of straining has ocairred through movements which 
preserve the parallelism of all the portions of each individual 
grain so long as continuity of the parts of the grain is preserved. 
In many metals, however, a further effect of severe strain is to 
develop twin crystals, and this implies a rotation of one group of 
elements through a definite angle with respect to the other 
elements of the same grain. Excessively severe straining, as, 
for instance, the squeezing of a block of lead into a thin flat 
plate, is found to produce a crystalline structure in which the 
grains have a greatly reduced size; the slips have in that ca.se 
gone so far as to cause divisions and interpenetrations of the 
crystals. 

Growth of Crystals. —Microscopic examination further shows 
that after severe straining the structure of a metal is far from 
stable, a fact which connects itself with what is observed in re¬ 
spect to mechanical qualify. In some metals at least, and notably 
in lead, severe straining is followed, even at atmospheric temper¬ 
atures, by a protracted crystalline growth which re.sults in the 
formation of crystals which are relatively very large. A piece 
of ordinary sheet lead shows tl e effects of this powth well; 
it will be found, when etched, to consist in general of crystals 
enormously larger than any that could have survived the process 
of manufacture by rolling. A similar growth may readily be 
traced from day to day or week to week in a piece of lead which is 
kept under observation after being severely strained. The process 
of growrth is greatly accelerated by raising fhe temperature. 
That some process more or less analogous to this goes on in iron 
and steel during the change which occurs when elastic recovery 
takes place after overstraining may be conjectured, though 
there is as yet no direct evidence on the point. Tbc growth of 
large crystds which is seen to occur in lead at very moderate 
temperatures has perhaps a more direct relation to the changes 
which occur in iron or steel at temperatures high enough to 
produce annealing. The structure of steel as exhibited by the 
microscope has received much attention, notably at the hands of 
F. Osmond and J. 0 . Arnold. Microscopic examination of the 
low or medium carbon steel used for structural purposes shows it 
to consist of grains of iron (ferrite), interspersed with grams 
which have in general a laminated structure and are composed 
of alternate bands of two constituents, namely, iron and carbide 
of iron (FcgC). To these laminated grains the name of pearlite 
has been given. In steel such as is used for rails, containing about 
o'4 or o'S % of carbon, the grains of pearlite occupy about as 
large a volume of the specimen as the grains of unlaminated 
ferrite; but when the proportion of carbon is increased to about 
o'9 % the whole is a mass of pearlite having an exceedingly 
intimate mbrtnre of the two constituents. This appears to be 
a eutectic alloy, and the same intimately blended structure is 
characteristic of eutectic alloys generally. Important variations 
in the visible structure result from quenching, annealing, and 
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other varieties of thermal treatment, as well as from the presence 
of other constituents in the steel, but to discuss these would be 
beyond the scope of the present article. 

In experiments by Ewing and J. C. W. Humfrey (“The 
Fracture of Metals under repeated Alternations of Stress,” PkU. 
Trans., 1903) the microscope was employed to examine the 
process by which metals break through “ fatigue " when sub¬ 
jected to repeated reversals of stress. The test-pieces were short 
rods overhanging from a revolving mandrel and loaded at the 
end so as to produce a bending moment. A part near the 
support, where the strcs.ses due to bending were greatest, was 
polished beforehand for oKservation in the microscope. After a 
certain number of reversals the surface was examined, and the 
examination was repeated at inten'als as the process continued. 
The material was Swedish iron following Hooke’s law (in ten¬ 
sion) up to 13 tons per sq. in. and having a well-marked yield- 
point at 14" 1 tons per sq. in. It was found that the material 
suffered no damage from repeated reversals of a stress of 5 tons 
per sq. in., but that when the greatest stress was raised to 7 tons 
per sq. in. incipient signs of fatigue began to be apparent 
after many reversals, though the piece was still intact after 
the number of reversals had reached three millions. With a 
stress of 9 tons per sq. in., or more, repeated reversals brought 
about fracture. The first sign Si* fatigue as detected in the 
microscope was that slip lines began to appear on one or more 
of the crystals in the region of greatest stress: as the process 
went on these became more distinct and tended to broaden, 
and at length some of them developed into cracks which 
were identified as such because they did not disappear when 
the surface was repolished. Once a crack had formed it 
quickly spread, and finally the piece broke with a sharp 
fracture, showing practicalty no plastic change of form before 
rupture. 

It may be concluded that under repeated alternations of 
stress fatigue, leading to fracture, is liable to occur if, and only 
if, the stress is such as to produce slips in some of the cry.stals : 
in other words if, and only if, the limit of elasticity is locally 
exceeded; but the limit for particular ciy-stals may be consider¬ 
ably lower than what is usually taken as the limit for the metal as 
a whole. 'I'he resistance to slip m any one crystal depends on 
three things: (1) the inherent strength of its own .substance, 

(2) the amount of support it receives from its neighbours, and 

(3) the orientation of the crystal with respect to the surfaces of 

maximum shearing stress. It may be inferred that even in the 
most homogeneous metal some crystals have a liability to develop 
slips more readily than others, and that it is with them we are 
concerned in dealing with the safe limits of alternating stress. 
Tlic same consit’erations have a bowing on certain effects of heat 
treatment. It is well known that in steel which hw been over¬ 
heated (by unnecessarily prolonged expo.sure to a high tempera¬ 
ture) a somewhat gross crystalline structure is developed, showing 
large ferrite areas not broken up by interrabeture with pearlite. 
The resistance to slip in the large ferrite crystals is comparatively 
small, and hence the overheated metal has a low elastic limit and 
shows but little power of resisting alternating stress. By suitable 
heat treatment, on the other hand, it is possible to brmg the 
metal into a state in which the crystals we small and the 
ferrite and pearlite are so intimately blended that there is 
much mutual support: the elastic limit is high and the metal 
is wdl adapted to endure stresses which would otherwise 
cause fatigue. . , , . , 

It may be, asked. How is the crystal constituted to admit of 
clastic and plastic strain ? How can slip take place without 
destroying the adhesion between the faces until that is destroyed 
by many back and forth rubbings at the surface of slip ? J. A. 
Ewing has endeavoured to picture a molecular constitution in 
which the molecules are assumed to possess polar qua% along 
three axes, and to be free to tufn except In so far as they are 
constrained by the mutual forces between the pole of each 
molecule and those of its neighbours. This theory, which was 
developed by its author in bis presidential address to the 
engineering section of the British Association in 1906, accords 


well with many of the obscure phenomena of elastic and plastic 
strain, wi h what is known of fatigue, and with the loss of 
elasticity after ov'erstrain and its subsequent recovery. 

Influence of Foreign Matter.—It is a well-known characteristic 
of metals that small quantities of foreign matter may produce an 
altogether disproportionately large influence on their mechanical 
and other properties. The effect of small quantities of carbon 
in iron, of nickel in iron, of aluminium in copper, are important 
practical instances where a highly beneficial effect, in respect of 
strength and ductility, is product. The wide and varied range 
of qualities possessed in steel from pure iron at one end to tool 
.steel at the other is due to quantities of carbon which lie, for the 
most part, under i %. The addition of about 3 or 4 % of nickel 
to mild steel has given an important new structural material 
posse.ssing increased strength and a high elastic limit, and.retain- 
ing ample capacity for plastic strain. The presence of manganese 
in small quantities is known to be an essential condition of. 
strength in mild steel. The addition of from li to 3 % of 
chromium enables steel to acquire, under suitable heat treat¬ 
ment, the excessive hardness desira.ble in armour plate and 
armour-piercing shell. Small quantities of vanadium add^ 
to steel improve it sufficiently to be advantageous in certain 
applications where .saving of weight is import^t, notably in 
steel for motor carriage engines, notwithstanding the extra 


cost. 

Data as to Strenfitk of Steel.—A few figures may lie quoted as to 
the strength and plasticity of steel, some of which are taken from 
the reports of the Engineering Standards Committee (1906-1907) 
specifying tests to which the material should conform. 

Ordinary plates and bars-of mild steel for structural purposes 
(bridges, ships, &c.), containing as a rule not more tlw 2 % of 
carbon, have a tensile strength of 28 to 32 tons per sq. in., and an 
8-in. specimen with a cross-section of from £ to sq. in. should 
stretch at least 20 %. They should stand being bent cold tiirough 
t8o“ on a radius ij times the thickness of the specimen, the test- 
piece for bending being not less that ij in. wide. Kivet bars, of 
somewhat softer steel, have a tensile strength of 26 to 30 tons, with 
25 % of elongation on 8 in. Steel rails, containing 0^4 or o's % of 
carbon, have a tensile strength of 38 to 48 tons and stretch 15 % 
on a 2-in. length, the area of section of the test-piece being 
J sq. in. Steel for axles has a tensile strength of 35 to 40 tons 
and stretches 25 to 30 % on the 2-in. length. The elastic limit 
should be at l^t 50 ”/„ of the breaking load. Steel for tires 
may in some cases have a tensile strength as high as 60 tons with 
about 8 to 10 % extension in 2 in. Steel castings commonly 
range in tensile strength from 26 to 35 tons, with about ij % 
extension in 2 in. The strength of steel wire is considerably 
higher than that of bar or plates: 70 to 100 tons per sq. in. 
is not unusual, and in steel pianoforte wire it may be as high as 150 
tons per sq. in. 

Steel for guns, containing generally 0-3 to 0-4 % of carbon, has a 
tensile strength of 33 to 44 tons per sq. in., with at least 17 % 
extension in 2 in., the test-piece having the usual cross-section of 
i sq. in. Nickel steel for guns, containing 0-4 % of carbon and 4 % 
nickel, has a strength of 45 to 55 tons and an extension of at least 
16 % in 2 in. Much the same figures apply to nickel-chrome steel 
for the same purpose, with i % of chromium, 4% of nickel and o‘3% 
of carbon. Itat specimens of gun steel f in. wide and 0-375 in. 
thick stand bending cold through 180° on a radius of i (in. All these 
tests of gun steel are made after forging and after the normal heat 
treatment, which consists first of oil-hardening by plunmng- the 
steel at a temperature not lower than 1500° F. into a bath of oil, 
and then tempering by reheating to a temperature generally about 
900° to 1000“ F. This heat treatment brings the metal into a con¬ 
dition in which the granular structure is minute and the constitumts 
are very thoroughly intermixed, with the result of giving a mgb 
elastic limit. Tests made on gun steel containing about 0-33% of 
carbon show that the yield-point occurred at l8 tons per sq. m, 
before the heat treatment, and at 25 tons aftK it, the extontysn 
remaining practicsdly unchanged at 30% in 2 in. In i“ok» ***•! 
the vicld-point is initially higher, but in It too the hrat toe^ment 
effects a considerable improvement in this respect without reduemg 


;he extension. , , ... . 

It is remarkable that though the strength of wrought non and 
itecl may taniie from 20 tons per sq. in., or even less, up to 15® 
■ons, the moduli which measure its clastic quality are nearly the 
ame in all grades. Yoitnr* »odrtiisS^ ranges from ^ut 12 
Lo 14,000 tons per sq. in., and the modulus of rigidity C from 
5000 to 5790 tons per sq. in. - 1.. 

Graphic Representation of Distributed Stress.—Space adMts of 
10 more than a short and elementary account of some of the more 
limple straining actions that occur in machines and engmeenng 
aructures. 
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The stress which uts oa any plane surface AB (fig. 27). such as 
•D imaginary cross-section of a strained piece, may be r^rewnted 
by a figure iorm^ by setting up ordinates 
Aa, B6, &c.. from points on the surface, 
the length of these bong made proportional 
to the intensity of stress at each point. 
This gives an ideal solid, which may be 
called the stress figure, whose height shows 
the distribution of stress over the surface 
which forms its base. A line drawn from 
g, the centre of gravity of the stress figure, 
parallel to the ordinates Aa, &c., determines 
lUc point c, which is called the centre of 
stress, and is the point through which 
the resultant of the distributed stress 


4r 
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Fig. 27. 



Fig. 28. 



acts. In the case of a uniformly distributed stress, ah is a plane 
surface parallel to AB, and c is the centre of gravity of the surface 
AB. When a bar is subjected to simple pull applied axially—that 
is to say, so that the resultant stress passes through the centre of 
gravity of every cross-section—^the stress may be taken as (sensibly) 

. uniformly distributed over any section not near a place where the 
form of the cross-section changes, provided the bar is homogeneous 
in respect of elastic quality and is initially in a state of ease and the 
stress is within the limits of elasticity. 

Uniformly Forvfug Stress. —TTnifoimly varying stress is illustrated 
by fig. 28. It occurs (in each case for stresses within the elastic 

. limit) in a bent beam, in 
' a tie subjected to non- 
axial pull, and in a long 
strut or column where 
buckling makes the stress 
become non - axial. In 
uniformly varying stress 
the intensity p at any 
point P is proportional 
to the distance of P from 
a line MN, called the 
neutral axis, which lies in the plane of the stressed surface and 
at right angles to the direction AB, which is assumed to be that in 
which the mtonsity of stress varies most rapidly. There is no 
variation of stress along lines parallel to MN. If MN passes 

through C. the centre of 
a gravity of the surface, as 

. X, _M — • m fig. 29. it mayeasily be 

.shown that the total pull 

stress on one side of the 
neutral axis is equal to 
tlie total push stress on 
the other side, whatever 
be the form of the surface AB. The resultant of tile whole stress 
on AB is in that case a couple, whose moment may be found as 
follows. Let dS lie an indefinitely small part of the surface at a 
distance x from the neutral axis through C, and let p be the 

intensity of stress on dS. The 
moment of the stress on dS is 
xpdS. But p = ptx/x, = P^/x, 
(see fig. 29). The wWe moment 
of the stress on AB is JapdS =■ 
(p,*,)/2<«S p,l/*, or ptlfxa, 

where 1 is the moment of inertia 
of the surface ABabout the neutral 
axis through C. 

A stress such as that shown in 
fig. 28 or fig. 30 may be regarded 
as a unifonnly distributed stress 
of intensity p„ (which is the in¬ 
tensity at the centre of gravity of 
the sur&ce C) and a stress of the 
kind shown in fig. 29. The resul¬ 
tant is pfi, where S is the 
whole area of the surface, and it 
acts at a distance CD from C such that the moment p,S . CD ic: 

= (Fi + Fo)I/»a- Hence p, = p„(i + x^ . CD/I), and 
/>. = F,(i-»iS.CdA). 

Simple bmding occurs when a beam is in equilibrium under equal 
and'opposite couples in the plane of the beam. Thus if a beam (fig. 


Fig. 29. 




CUi, 91 . 

31), iBpported at its ends, be loaded at two points so that W,f., 
Wjfj, the portion of the beam lying between W, and Wj is subjected 


to a simple bending stress. On any section AB the only stress 
consists of pull and push, and has for its resultant a couple whose 
moment M W,f, =- Wjf,. Tliis is called the bending moment at 

the section. If the stress be within the elastic limits it will be 
distributed as in fig. 32, with the neutral axis at 
the centre of gravi^ of the section. The greatest 
intensities of push and of pull, at the top and 
bottom edge respectively, are p, = My, /I and 
pf — My^/I, and the intensity at any point at a 
distance y above or below C is /> = My/I. 

Bending beyond Mlastic Limits .—Let the bend¬ 
ing moment now be increased; non-elastic strain 
will begin as soon as either p, or p^ exceeds the 
corresponding limit of elasticity, and the distribu¬ 
tion of stress will be changed in consequence of 
the fact that the outer layers of the beam arc 
taking set while the inner layers are still following 
Hooke’s law. As a .simple instance we may 
consider the case of a material strictly elastic up 
to a certain stress, and then so plastic that a 
relatively very large amount ot strain is produced 



Fig. 32. 



Fig. 33. 


witliout turtlicr change of stress, a case not very far from being realued 
by soft wrought iron and mild steel. The diagram of stress will now 
take the form sketched 
in fig. 33. If the elastic 
limit is (say) less for 
compression than for 
tension, the diagram will 
be as in fig. 34, with the 
neutral axis'shifted to¬ 
wards the tension side. 

When the beam is re¬ 
lieved from external load 
it will be left in a state 
of internal stress, repre¬ 
sented, for the case of 
fift- 33. by the dotted 
lines in that figure. 

In consequence of the 
action wliich has been 
illustrated by these figures, the moment required to break the beam 
cannot be calculated by taking for / the value of the ultimate 
tensile or compressive strength of the material in the formula 
M = /I/y, because the distribution of stress which is assumed to 
exist in finding this relation ceases as soon as overstraining begins. 

Strain produced by Bending ,—The strain produced by bending 
stress in a bar or beam is, as regards any imaginary filament taken 
along the length of the piece, sensibly the same as if 
that filament were directly pulled or compressed by 
itself. The resulting deformation of the piece consists, 
in the first place and chiefly, of curvature in the 
direction of tlie Icngtli, due to the longitudinal extension 
and compression of the filaments, and, in the second 
place, of transverse flexure, due to the lateral com- 
pre.ssion and extension which go along with the 
longitudmal extension and compression. L«t 1, (fig. 35) 
be a short portian of the length of a beam strainea 
by a bemung moment M (witliin the limits of 
elasticity). The beam, which wc assume to be originally 
straight, bends in the direction of its length to a curve 
of radius B, such that B/( = y,/l(, U being the change 
of f by extension or compression at a dist^o y, from 
the neutral axis. But tl = /pi/E, and p, = My,/I. 

Hence R = EI/M. The transverse flexure is not, in 
general, of practical importance. The centre of curva¬ 
ture for it IS on the opposite side from tlie centre for 
loi^tudinal flexure, and the radius is Ro, where e is the 
ratio of longitudin^ extension to lateral contraction 
under simple pull. 

Ordinary Bending of Beams. — Bending combined 
with shearing is the mode of stress to which beams are 
ordinarily subject, the loads, or externally aj^lied 
forces, being applied at right angles to the direction 



Fio. 35. 


of the length. Let HK (fig. 3C) be any cross-section of a beam 
in equilibrium. The pOTtion B of the beam, which lies on one 
side of HK, is in equilibrium under the joint action of the external 



forces F„ F), F|, Ac., and the forces which the other mrtiofi A 
exerts on B in consequence of the state of stress at HIC. The forces 













STRENGTH OP MATERIALS 


1021 


F,, Fg, F|, &C., ni»y be refezred to HK by intredaciillf; couplet whose 
moments ore F^Xj, Fg«g, Fgirg, Ac. Hence the stress at HK must 
equiUbiate, first, a couple whose moment is SF«, and, second, a 
force whose value is SF, which tends to shear B irom A. In these 
summatiuns re|;ard must of course be had to the sign of each force; 
in the diagram sign of is opposite to the sign id F„ Fg and F,. 
Thus the stress at HK may bo regarded as that due to a bending 
moment M equal to the sum of the moments about the section of 
the externally applied forces on one side of the section (ZF«), and 
a shearing force equal to the sum of the forces about one side of 
the section (SF). It is a matter of convenience only wliethnr the 
forces on B or on A be taken in reckoning the bending moment and 
the,shearing force. The bending moment causes a uniformly varying 
normal stieas on HK of the kind already discussed; the shearing 
force causes a shearing stress in the plane of the section, the distribu* 
tion of which will be investigated later. This shearing stress in 
tlie plane of the section is necessarily accompanied by an equal 
intensity of shearing stress in horizontel planes parallel to the length 
of the beam. 

The stress due to the bending moment, consisting of longitudln^ 
push in fiiaments above the neutral axis and longitudinal pull in 
filaments below the neutral axis, is the thinj? chiefly to bo considered 
in practical problems relating to the strength of beams. The general 
formula p, — My,/! becomes, for a beam of rectangular section of 
breadth b and depth k, p, " 6M/Sk, S l^ing the area of 

section. For a beam of circular section it becomes p, = stM/wk’ =» 
tlM/Sk. The material of a beam is di^sed to the greatest advantage 
as regards resistance to bendmg when the form is that of a pair of 
flanges or booms at top and bottom, hold apart by a thin but stiff 
web or by cross-bracing, as in I bqgjis and braced trusses. In such 
cases sensibly the wlvole bending moment is taken by the flanges; 
the intensity of stress over the section of each flange is very nearly 
uniform, and the areas of section of the tension and compression 
ftangta (S, and Sg respectively) should be proportioned to the value 
of the ultimate .strengths iii tension and compression ft and /,, so 
tliat S|/< =■ S./. Thus for cast-iron beams Hodgkinson recom¬ 
mended that tile tension flange should have six times the sectional 
area of the compressinn flange. The intensity of longitudinal stress 
on the two flanges of an I beam is approximately M/S,k and M/Sgk, 
k being the depth from centre to centre of tliu flanges. 

Diagrams of Sending Moment and Shearing Sorce. —^In the ex¬ 
amination of loaded beams it is convenient to represent grapliically 
tlie bending moment and the shearing force at various sections by 
setting up ordinates to represent the values of these quantities, and 
so drawing curves of bending moment and sliearing force. 

The area enclosed by the curve of shearing force, up to any 
ordinate, is equal to tlie bending moment at the same section. For let 
* be increased to* -(- !*, the bending moment changes to SF(*-f-**), 
or JM S* 3 l''. Hence the shearing force at any section is 
equal to the rate of change of tho bending moment there per nnit 
of tho length, and the bending moment is the integral of tho 
shearing force with respect to tlie length. In tho case of a con 
tinnous distribution of load, it should bo observed that, when * is 
incroaseil to * -|- !*, the moment changes by an additional amount 
which depends on (!*)“ and may therefore be neglected. 

Distriimtion of Shearing Stress. —To examine the distribution of 
shearing stress over any vertical section of a beam, we may consider 

two closely adjacent sections 
7 AB amd UE (fig. 37), on which 
tlie bonding moments are M 
and M-f !M respectively. The 
resultant horizontal force due 
to the bendmg stresses on a 
piece ABHG enclosed be- 
twoeu the adjacent sections, 
and bounded by the hori¬ 
zontal plane GH at a distance 
y, from tho neutral axis, is 
shown by the shaded figure. 
This mast be equilibrated by 
the horizontal shearing .stress 
on GH, which is the only other 
horizontal force acting on the 
piece. At any height y the in¬ 
tensity of resultant lunizoatal 
stress due to the difference of 
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the bending moments is ylMfl, and the whole horizontal force on 
GH is ^^J^’ysdy, s being the breadth. If J be the intensity of 

horizonti shearing stress on tho section GH, whoso bueadth is gg, we 
have 

qs,txr=^jy^ysdy. 

But SM/I* is the whole shearing force Q on the section of the beam. 
Hence 

aBd-afis is also the intensity of vertical shearing stressUtthe dtatance 



y, from the noutrai axis. This expression may conveniently be 
written f =» QAy/ZjI, where A is the area of the surfitce AG and f 
the distance of its centre of gravity frem tho neutral asm. The 
intensity q is a .maximum at tiie neutral axis and dimimshes to hero 
at the top and bottom of the beam. In a beam of rectangular 
section the value of the shearing stress at the neutral axis is q max. 
= iQ/bh. In other words, the maximum intensity of shearing stress 
on any section is } of the mean intensity. Simfla^, in a b^m of 
circular section the maximum is | of the mean. This, result is of 
some imjiortance in application to the pins of pin-joints, which may 
be treated as very short beams liable to give way by shemng. 

In the case of an I beam with wide flanges and a thin web, the 
above expression shows that in any vertical section ^ iS nearly con¬ 
stant in the web and insignificantly small in the flang^ Practically 
all the shearing stress is borne by the web, and its intensity is very 
nearly equal to Q divided by the area of section of the web. 

Principal Stresses in a Beam. —The foregoing analysis of the 
stresses in a beam, which resolves them into longitudinal full and 
push, due to bending moment, along with 
shear in longitudinal and traasverse planes, 
is generally sufficient in the treatment of 
practical cases. If, however, it is desired to 
find, '^e direction and majipiitnde of the 
principal stresses at any point we may proceed 
thus:— 

Let AC (fig. 38) be an indefinitely small 
portion of the horizontal section of a beam, 
on which there is only Clearing stress, and let 
AB be an indefinitely small portion of the 
vertical section at the same ^ce, on which 
there is shearing and normal stress. Let q 
bo the intensity of the shearing stress, which 
is the same on AB and AC, and let p be the 
intensity of normal stress on AB: it is required 
to find a third plane BC, such that the stress 
on it is wholly normal, and to find r, the 
intensity of that stress. Let S be the angle 
(to be determined) which BC makes with AB. 
of the triangular wedge ABC requires that 

rBC cos AB -|- q. AC, and rBC sin » 

or (f — p) cos 9 = j sin «, and r sin 9 = g cos 9 . 

Hence, 9 * ~ > 

tan 29 = 2j/p, 

r=-ip± Jiq^ + iP^- 

The positive value of r is the greater principal stress, and Is of 
tho same sign ns p. The negative value is the lesser principal strras 
which occurs on a plane at right angles to the former. The equation 
for 9 gives two values oorretyonding to the two planes of pnimipal 
stress. The greatest intensity of shearing stress occurs on the pair 
of phanes inclined at 45° to the planes of principal stress, and its 
value is J{q^ + ip*). 

Deflexion of Seams.—The deflexion of beams is due partly to the 
distortion caused by shearing, but chiefly to the simple b«uliag 
which occurs at each vertical section. As regards the second, which 
in most cases is the only important cause of deflexion, we have seen 
tlvit the radius of curvature K at any section, due to a bending 
moment M. is El/M, which may also be written Ey,/p,. Thus beams 
of uniform strength and depth (and, os a p^icuiar case, beams of 
uniform section subjected to a uniform bending moment) bend into 
a circi^ arc. In other cases the form of the bent beam, and the 
resulting slope and deflexion, may be determined by integrating 
the curvature throughout the span, or by a graphic process, which 
consists in drawing a curve to represent the beam with its curvature 
greatly exaggerated, after the radius of curvature has been deter¬ 
mined for a sufficient number of sections. In all practical cases 
curvature is so small that the arc and chord are of sensibly we 
same length. Galling i the angle of slope, and u the dip or deflexion 
from the ctod, the equation to the curve into which on onginally 
straight beam bends may be written 

iPu di El 
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Integrating this for a beam of uniform section, of span L, supported 
at its ends and loaded with a weight W at the centre, we have, for the 
greatest slope and greatest deflexion, respectively,«. = WlPfiSE^ 
«, WUliBBl. If the load W is uniformly distributed over L, 
i? = WL“/24EI and x, »= sWU/iSeEl. 

The additional dope which shearing stress produces in any 
originally horizwital layer is qlC, where q is, as before, the intensity 
of shearing stress and C is the modulus of rigidity. In a round 
or rectangular bar the,additional deflexion dne to shearing is scarcely 
appreciable. In an 1 beam, with a wdb onljr thick enough to rerist 
shSr it may be a somewhat considerable proportion of tho whole. 

Torsion of .Solid and Hollow Shafts.— Totaion occurs in a bar to 
which equal and opposite couples are applied, the axis of the bu 
being t^ axis of Uto coupes, and gives rise to Shearing stress in 
planes patpesdioular to the axis. Let AB (fig. 3 id b® » 

Ocular shait held fast at amend A, and twisted by acouplc afvuea 
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in tbe plane BB. Assuming the strain to be within the limits of 
elastic^, a radius CD turns round to CD', and a line AD drawn at 
any distance r from the axis, and originally straight, changes into 
the helix AD'. Let t be the angle which this hdix makes with lines 
parallel to the axis, or in other words the angle of shear at the distance 



r from the axis, and let i be the angle of twist DCD'. Taking two 
sections at a distance dx from one another, we have the arc 
tdx = rdi. Hence q, the intensity of shearing stress in a plane of 
cross-section, varies as r, since j = C< = Cr dijdx. The resultant 
moment of the whole shearing stress on each plane of cross-section 
is equal to the twisting moment M, Thus 


f2xi>‘qdr = M. 

Calling fi the outside radius (where the shearing stress is greatest) 
and g, its intensity there, we have q = rjj/r,, and hence, for a solid 
shaft, j, For a hollow shaft with a central hole of radius 

r„ the same reasoning applies : the limits of integration are now r, 
and r^, and 


?i 


2Mr, 


The lines of principal stress are obviously helices inclined at 45° to 
the axis. 

If the shaft has any other form of section than a solid or sym¬ 
metrical hollow circle, an originally straight radial line becomes 
warped when the shaft is twisted, and the shearing stress is no longer 
proportional to the distance from the axis. The twisting of shafts 
of square, triangular and other sections has been investigated by 
Saint-Venant. In a square shaft (side = h) the stress is greatest at 
the middle of each side, and its intensity there is gj = M/o'28iA». 

For round sections the angle of twist jier unit of length is 

» = ^ in soli! and ~ in hollow shafts. 

Cr, irCf/ »C{V - ra') 

In what has been said above it is assumed that the stress is 
within the limit of elasticity. When the twisting couple is increased 
so that this limit is passed, plastic yielding begins in the outermost 
layer, and a larger moportion of the whole stress fails to be borne 
by layers nearer t^ centre. The case is similar to that of a 
tmm bent beyond the elastic limit, described above. If we sup¬ 
pose the process of twisting to be continued, and that aftCT passing 
the limit of elasticity the material is capable of much distortion 
without further increase of shearing stress, the distribution of stress 
on any cross section will finally l^ve an approximately uniform 
value g', and the moment of torsion will be 


f^' zm^q'dr » i»g'(r,“ - rj). 

In the case of a solid shaft this gives for M a value greater than it 
has when the stress in the outermost layer only reaches the intensity 
g', in the ratio of 4 to 3. It is obvious from this consideration that 
the ultimate stren^hof a shaft to resist torsion is no more deducible 
from a knowledge of the ultimate shearing strength of the material 
than the ultimate strength of a beam to resist bending is deducible 
from a knowledge of the tensile and crushing stren^h. It should be 
notic^ also that as regards ultimate strength a solid shaft has an 
important advantage over a hollow shaft of the same clastic strength, 
or a hollow shaft so proportioned that the greatest working intensity 
of stress is the same as in the solid shaft. 

Twisting Combined with Bending .—This important practical case 
is realized in a crank-shaft (fig. 40^ Let a force P be applied at the 

crank-pin A at right angles 
to the plane of the crank. 
At any section of the shaft 
C (between the crank and 
the bearing) there is a 
twisting moment M, = 
P.AB and a bending mo¬ 
ment Mj = P. BC. There 
is also a direct shearing 
force P, but this does not 
require to be taken into 
account in calculating the 
stress at points at the 
top or bottom of the cir¬ 
cumference (where the 
intensity is greatest), since the direct shearing stress is distributed 
so that its Intensity is zero at these points. The stress there is 



consequently made op of longitudinal normal stress (due to 
bending), p, m and shearing stross (due to torsion), 

g] ^ zMj/irr,’. Combining these, as in $ 64, we find for the prin¬ 
cipal stressas r = 2{M3± ^/(M,« + tSMjwr,*, or r = zP(BC±AC) 7 irri». 
The greatest shearing stress is zP, ACjnrA and the axes of principal 
stress are inclined so that tan 21 = M,/Me AB/BC. The axis of 
greater principal stress bisects the angle ACB. • 

Long Columns and Struts r Compression and Bending.—A long 
stmt or pillar, compressed by forces P applied at the ends in the 
direction of the axis, becomes unstable as regards flexure when P 
exceeds a certain value. Under no circumstances can this value 
of P be exceeded in loading a stmt. But it may happen that the 
intensity of stress produced by smtiler loads exceeds the safe egm- 
pressive strength of the material, in which case a lower limit of load 
must be chosen. If the applied load is not strictly axial, if the strut 
is not initially straight, if it is subject to any deflexion by transverse 
forces, or if the modulus of elasticity is not uniform over each cross- 
section—^thon loads smaller than the limit which causes instability 
will produce a certain deflexion which increases with increase of load, 
^d will give rise to a uniformly varying stress of the kind illustrated 
in figs. 28 and 30. We sliall first consider the ideal case in which the 
forces at the ends are strictly axial, the stmt perfectly straight and 
free from transverse loads and p^ectly symmetrical as to elasticity. 
Two conditions have to be distinguished—that in which the ends 
are held by pins or sockets which leave them free to rock, and that 
in which the ends are held fixed. Suppose in the first place that 
the ends are free to rock. The value of the load which causes 
instability will be found by considering wlmt force P applied to each 
end would suffice to hold an originally straight stmt in a bent state, 
supposing it to have received a small amount of elastic curvature in 
any way. It is shown by Euler that the force required to maintain 
the stmt in its curved state is P = and is independent of 

the deflexion. This means that with this particular value of P 
(which lor brevity we shall write Pj) the stmt will be in neutral 
equilibrium when bent; with a value of P less that P, it will be 
stable; with a greater value it will be unstable. Hence a load 
exceeding P, will certainly cause mpturc. Tlie value it®El/I.S 
applies to stmts with ends free to ruck. If the ends are fixed the 
enective length for bending is reduced by one half, so that P, then 
is 4iirEI/L‘. When one end is fixed and the other is free to rock 
P, has an intermediate value, probably about 9ir‘‘£l/4L‘. 

The above theory assigns P, as a limit to the strength of a stmt on 
account of flexural instability; but a stress less than P, may cause 
direct emshing. Let S be the area of section, and f, the strength of 
the material to resist crushing. Thus a stmt which conforms to the 
ideal conditions specified above will fail by simple emshing if /,S is 
less than Pj, but by bending if /,S is greater taan Pj. Hence with 
a given material and form of section the ideal stmt will fail by direct 
crushing if the length is less than a certain multiple of the least 
breadth (easily calculated from the expression for P,). and in that case 
its strength will be independent of the length; when the length is 
greater than this the strut will yield by bending, and its strength 
diminishes rapidly as the length is increased. 

But the conditions which the above theory assumes are never 
realized in practice. The load is never strictly axial, nor the stmt 
absolutely straight to begin with, nor the elasticity uniform. The 
result is that the strength is in all cases less than either or P,, and 
the results of experiments are best expressed by means of a formula, 
which is in part empirical, giving continuous values for stmts of any 
length. For very short stmts we have seen that the ideal breaking 
load is /,S, and lor very long stmts it is »rEl/L®. If we write 
P .= /,S/(i + ffilP/sfiETj, we have a formula which gives correct 
values in these two extreme cases, and intermediate values for stmts 
of medium length. By writing this P *= /S/(i + cSL®/I), and treating 
/ and c as empirical constants, we have a practical formula which fits 
in well with experimental results and is wplicablc to stmts of any 
length when the ends are free to rock. For fixed ends jjc is to be 
taken in place of c. 

Bursting Strength of Circular Cylinders and Spheres. —Space 
remains for the consideration of only one other mode of stress, of 
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are P, tbe total pressure Iroin within, and a iorce T at each side due 
to the circumferential stress. P = plKU and T = /U. But by the 
triangle of forces (flg. 4*) P = T», Hence f = pR/j. 

The ends of the cylinder may or majr not be held together by 
longitudinal stress in the cylinder sides; if they are, then, whatever 
be the form of the ond^ a transverse 
section, the area of which is zvRf, 
has to bear a total force prS.*. Hence, 
if /' bo the intensity of longitudinal 
stress, /' OB eR/« = \f. 

A thin hollow sphere under interna] 
pressure has equal circumferential pull in all directions. To find 
its value consider the plate of fig. 42. There are now four equal 
forces T, on each of the four sides, to equilibrate the radial force P, 
Hence P = zTm and /= pU/a<, 

Thick Cylinder, —When the thickness is not small compared with 
the radius, the radial pressure is transmitted from layer to layer with 
reduced intensity, and the circumferential pull diminishes towards 
the outside. In the case of a thick cylinder with free ends > we have 
to deal at any point with two principal stresses, radial and circum* 
ferential, which may be denoted by p and p' respectively. Sup¬ 
posing (as we may properly do in dealing with a cylinder which is 
not very short) that a transverse section originally plane remains 
plane, the longitudinal strain is uniform. Since there is no longi¬ 
tudinal stress this strain is due entirely to the lateral action of the 
stresses p and p', and its amount is (p -f p')/»E. Hence at all 
points p -). p' = constant.“ Further, by considering the equilibrium 
of any tliin layer, as we have already considered that of a thin 
cylinder, we have — P'- ^ 

These two equations give, by integration, p •= C -f C'/r®, and 
p' BiC-C'/r®. 

If-r, be the external and r, fbe internal radius, and po the pressure 
on the inner surface, the conditions that p — po when r = fj and 
p=o when r r, give C =—p„r,^l{r^—r./) and C'= — Csj®. 
Hence the circumferential stress at any radius r is p' == 
— p,>',.*(i + *',“/r»)/(r,« — fa®). At the inside, where this is greatest, 
its value is — p„{r.® + — r/j-^a quantity always greater 

than p„. however tWk the cylinder is. 

In the construction of guns various devices have been used to 
equalize the circumferential tension. With cast guns a chilled 
core has been employed to make the inner layers solidify and cool 
first, so that they are afterwards compressed by the later contrac¬ 
tion of the outer layers. In guns built up of wrought-iron or steel 
hoops the hoops are bored small by a regulated amount and are 
shrunk on over the barrel or over the inner hoops. In J. A. I-ong- 
ridge’s system, largely used for heavy ordnance, the gun is made by 
winding steel wire or ribbon, with suitable initial tension, on a central 
steel tulsj. 

The circumferential stress at any point of a thick hollow sphere 
exposed to internal fluid pressure is found, by a process like that of 
the last paragraph, to be — p(.*'j*(i -f ri*/2*^)/(r,* — fs*), which gives, 
for the greatest tension, the vidue 

- + **'a’)/4(>'i* - *'«’)• (J- A. E.) 


STRESA, a village of Piedmont, Italy, in the province of 
Novara, situated on the west side of Lago Maggiore, on the 
5 >implon railway, 10 m. N. of Arona, 673 ft. above sea-level. 
Pop. (1901), 1477. It is remarkable for the beauty of its scenery 
and for its fine villas, and is a favourite resort m sprmg, summer 
and autumn. 

STRICKLAND, AGNES (1806-1874), English historical writer, 
was bom in 1806, the third daughter of Thomas Strickland, of 
Rcydon Hall, Suffolk. Her first literary efforts were historical 
romances in verse in the style of Walter Scott— Worcester Field 
(published without date), Demetrius and other Poems (1833). 
prom this she passed to prose histories, written in a simple style 
for the young. A picturesque sketch of the Pilgrims of Walsing- 
ham appeared in 1835, two volumes of Ttdes and Stories from 
History in the following year. Then, with the assistance of her 
sister, she projected a more ambitious work. The Lives of the 
Queens of inland, from Matilda of Flanders to Queen Anne. 
The first volume appeared in 1840, the twelfth and last in 1849. 
Miss Strickland was a warm partisan on the side of royalty and 


1 This condition is realized in practice when the fluid causing 
internal pressure is held in by a piston, and the stress between this 
piston and the other end of the cylinder is taken by some other part 
of the structure than the cylindeT sides. 

a xtuj solution which follows in the text is applicable even when 
there is longitudinal stress, provided that the longitudinal stress is 
uniformly distributed over each transverse section. If we call this 
stress O', the longitudinal strain is p’fE -h (p -f pO/vE. Since the 
whole stiain is uniform, and p' is uniform, the sum of p and p' is 
constant at all paints, as in the case where the ends are free. 


the Church, but she made industrious study of “ official records 
and other public documents,” gave copious extracts frmn them, 
and drew mteresting pictures of manners and customs. While 
engaged on this work she found time in 1843 to edit the'Isffm 
of Mary, Queen of Scots, whose innocence she championed with 
enthusiasm. In 1850 she followed up h«‘ Queens of England 
with the liver of the Queens of Scotland, completing the senes in 
eight volumes in 1859. Unresting in her industry, she turned 
next to the Bachelor Kings of England, about whom she published 
a volume in i86t. The Lives of the Seven Bishops followed in 
1866—after a longer interval, part of which was employed in 
producing an abridged version of her Queens of Engdand. Her 
last work was the Lives of the Last Four Stuart Princesses, 
published in 1872. In 1871 she obtained a civil-list pension 
of £100 in recognition of her merits. She died on the 8th of 
July 1874. 

A Life by her sister, Jane Margaret Strickland, appeared in 1887.. 

STRICKLAND, HUGH EDWIN (1811-1853), En^h naturalist 
and geologist, was born at Rifditon, in the East Riding of York¬ 
shire, on the and of March rSir, and was-grandson of Sir George 
Strickland, Bart. As a lad he acquired a taste for natural history, 
which dominated his life. He received his early education from 
private tutors, and in 1829 entered Oriel College, Oxford. He 
attended the anatomical lectures of Dr John Kidd and the 
geological lectures of Dr W. Buckland, and he became greatly 
interested both in zoology and geology. He graduated B.A. in 
1831, and proceeded to M.A. in the following year. Returning 
to his home at Cracombe House, near Tewkesbury, he began 
to study the geology of the Vale of Evesham, communicating 
papers to the Geological Society of London (1833-1834). He 
also gave much attention to ornithology. Becoming acquainted 
with Murchison he was introduced to William John Hamilton 
(1805-1867), and accompanied him in 1835 in a journey through 
Asia Minor, the Thracian Bosporus and the Island of_ Zante. 
Mr Hamilton afterwards published the results of this journey 
and of a subsequent excursion by himself to Armenia in Researches 
in Asia Minor, Pontus and Armenia (1842). After his return 
in 1836 Strickland brought before the Geological Society several 
papers on the geology of the districts he had visited in southern 
Europe and Asia. He also described in detail the drift deposits 
in the counties of Worcestw and Warwick, drawing particular 
attention to the fluviatile deposits of Cropthome, in which remains 
of hippopotamus, &c., were found. With Murchison he read 
before the Geological Society an important pap8r “ On the Upper 
Formations of the New Red Sand.stone System in Gloucestershire, 
Worcestershire and Warwickshire ” (Trans. Geol. Soc., 1840). In 
other papers he described the Bristol Bone-bed near Tewkesbury 
and the Ludlow Bone-bed of Woolhi^. He was author likewise 
of ornithological memoirs communicated to the Zoological 
Society, the Annals and Magasine of Natural History and the 
British Association. He also drew up the report, in 1842, of a 
committee appointed by the British Association to consider the 
rules of zoological nomenclature. He was one of the founders 
of the Ray Society suggested in 1843 and established in 18447 the 
object being the publication of works on natural history which 
could not be undertaken by scientific societies or by publishers. 
For this society Strickland corrected, enlarged and edited the 
MS. of Agassiz for the Bihliographia Zodogiae et Getlogiae (1848). 
In 1845 he edited with J. Buckman a second and enlaiged edition 
of Murikison’s Outline of the Geology of the Neighbourhood of 
Chdtenham. In 1846 he settled at Oidatd, and two years later 
he issued in craijunction with Dr A. G. Mdville a work on The 
Dodo and its Kindred. In 1850 he was appointed deputy reader 
in geology at Oxford during the illness of Buckland, and in 1852 
he was dected F.R.S. In the following year, after attending the 
meeting of the British Association at Hull, he went to examine the 
cuttings on the Manchester, Sheffield & Lincolnshire railway near 
Retford, and he was there knocked down and killed by a train on 
the i4th'(rf September 185,). He was buried at Deerhurst church 
near Tewkesbuiy, Where a memorial window was erected. 

See Memoirs of H, E. Strickland, by Sir William Jardine, Bart 
(*858). 
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fiTBlBOAU, a town of Germany, in the Prussian province of 
Silesia, on the Striegau Water (Striegatur W<mer), 30 m. by rail 
SuW.-of Breslau. Pop. ^1905), 13,427. It contains four Roman 
Catholic churches, among whtt is that of St Peter and St Paul, 
with a vaulted roof 100 ft in height, the highest in Silesia; a 
Protestant church, and numerous educational and charitable 
institutions. The chief industries of the place are the making of 
cigars, malt and machinery; also of albums, portfolios and other 
articles in leather. Granite is quarried in the neighbourhood, 
and there is an extensive trade in grain. It was near Stiiegau 
that Frederkk the Great gained the important victory usually 
named after the village of Uohenfriedberg, on the 4th of June 
1745. The town rights of Striegau date from 1242. 

STRIKES AND LOOK-OUTS. A strike, in the labour sense, 
is a stoppage of work by common agreement on the part of a 
body of work-people for the purpose of obtaining or resisting a 
change in the conditions of employment. The body of work- 
pteople may be large or small, and the cessation of work may be 
simultaneous ot gradual; e.g. if the notices to cease work happen 
to expire at different dates, the cessation may nevertheless be 
a strike, provided it takes place as the result of a common 
agreement. It will be seen from the above definition that a 
strike, though the immediate result of an agreement, formal or 
tadt, on the part of work-people to withlwld their labour, may 
ortginale in a demand on the part of the employer as well as on 
the part of the employes. In the former case the stoppage is 
often (though loosely) termed a “ lock-out." It is obvious, 
however, that to distinguish stoppages as strikes or lock-outs 
according to the source of the original demand for a change of 
conditiops would lead to a very arbitrary and misleading classi¬ 
fication. Frequently it is not easy to say which side made 
the original demand to which the dispute is to be attributed, 
and frequently a stoppage is the result of a break-down of nego¬ 
tiations in the course of which demands have been made by both 
sides. Moreover, in so far as the distinction con be drawn, it 
would lead to the result that in almost all cases a dispute in 
times of improving trade would be termed a strike, and in times 
of declining trade a lock-out. It is not possible to frame an 
entirely satisiactory definition of a lock-out which shall enable it 
always to be discriminated from a strike. It may be noticed that 
the attempt to tnake this distinction has been abandoned in the 
board of trade statistics since 1894, both kinds of stoppages being 
now included under the comprehensive title of “ trade disputes.” 

The only basis of distinction between a “ strike ” and a “ lock¬ 
out,” which is sufiiciently definite for precise or statistical 
purposes, is the source from which the actual notice to cease 
work emanates, cessations resulting from notices given by the 
employers being termed “ lock-outs,” while those which either 
result from notices given by the men, or from their withdrawal 
from work without notice, would be termed “ strikes.” But 
whether the term ” lock-out ” be restricted as above, or applied, 
as in the popular use of lie term, to any dispute in whkh the 
employers appear to be the aggressors, the distinction does not 
aSotd a sound basis for the statistical classification of disputes. 
The sdurye of the actual notices to leave work is often quite an 
unimportant matter; while, on the other hand, if the ordinary 
current use of the terms be followed, there will be many disputes 
which, according to the workmen’s view, should be termed lock¬ 
outs, and, according to the employers, should be termed strikes— 
a difficulty which was well, illustrated in the controversy as to 
whether ffie “strike clauses”in admiralty contracts could be 
invoked in the case of work stopped through the engineering 
dispute of 1897, In the present article, therefore, no distinction 
•is drawn for ^tistical purposes between a strike and a lock-out. 

Another distinction, perhaps of greater importance than the 
above, but which in practice it is sometimes difficult to draw, 
i^ betwreen a stoppage in pursuance of a trade dispute and a 
stqi^kage due to a brou fide dismissal or change of employment 
arising from the intention of an employer to cease to en^loy 
a particular set o! men, or. of a group of workmen to cease to 
work for a particular employer. Generally speaking, a stop¬ 
page may rightly be termed a trade di.spute if there be an 
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intention on the part of both parties (at least at the beginning) 
to resume the relations of employer and employed on tlie 
satisfaction of certam specified conditions. Where the 'wil¬ 
lingness to resume this relation exists on one side only the 
question is more difficult, and accordingly it is» not qncommon 
for an employer to deny the existence of a trade dispute, 
although the men formerly in his employ may be' actually 
drawing “ strike pay ” from their unions and “ picketing ” his 
works to prevent their places being filled. Such cases sometimes 
arise when the workmen consider that the dismissal of somj of 
their colleagues is due not to personal faults or slackness of 
employment, but to some collective action which they have 
taken, or to their membership of some organization. Broadly 
speaking, however, the distinction is that a trade dispute is a 
temporary stoppage entered into to obtain or to resist a cnange 
of conditions of employment, 

Tlie essence of a strike or lock-out is a refusal on the part 
of a number of workmen collectively or of an employer to renew 
contracts of employment except on certain changed conditions. 
This simple situation may be complicated by actual breaches 
of contract, as when a body of •work-people leave work without 
notice, or by attempts on their part to prevent other persons 
from entering into contracts of service, or to persuade other 
persons to terminate or break their contracts. But such 
features as these, though common to many strikes, are not 
essential. The question of the legal position of strikes, and of 
the methods adopted for the conduct of strikes, is discussed 
below. Here it is only necessary to point out that strikes, 
as such, arc incidents arising out of tlie modem relationship 
of free contract as between employers and workmen, and have 
little real analogy with the revolts of servile or semi-servile 
labour in ancient or medieval times. 

Trade Disputes in the United Kingdom. 

Since 1888 the board of trade have kept a record of strikes 
and lock-outs in the United Kingdom. The following table, 
based on the official returns published by that department, 
shows the number and importance of these stoppages in the 
United Kingdom from 1893 to 1907 :— 


Year. 

Number 
of Dis¬ 
putes. 

Number of Work-people affected. 

Aggregate 
Duration in 
Working Days. 

Directly. 

Indirectly. 

Total. 

I»93 

61 .S 

.594,149 

40,15* 

634,301 

30,467,765 

1804 

929 

*57.3*4 

07.934 

3*5,248 

9,529,0*0 

1805 

745 

207.2^ 

55,884 

263,**3 

5,724,670 

I fine 

026 

147,950 

50,240 

198,190 

3,746,368 

1897 

864 

107,453 

62,814 

340,267 

*o,. 345..5*,5 

1898 

711 

200,769 

53,138 

*53,907 

I5,*S9,478 

1899 

719 

138,058 

4*,*59 

180,217 

2,516,416 

1900 

648 

1.35,145 

33,393 

188,538 

3,*5*,694 

I90X 

642 

111,437 

68,109 

*79,540 

4,142,287 

1902 

44* 

116,824 

*39,843 

■256,667 

3,479,*55 

1903 

387 

93,5*5 

23,386 

116,901 

2,338,668 

1904 

355 

50,380 

30,828 

87,208 

*,484.220 

1905 

358 

S7.053 

*5,850 

93,503 

2,470,189 

1906 

486 

157,87* 

59,901 

**7,773 

3,028,816 

1907 

601 

100,728 ’ 

46,770 

*47,498 

2,162,i3r 


It should be noted that by “ indirectly affected ” are meant 
Ihe work-people employed in the same establishments as those 
onatrike, who are thrown out of employment owing to the strike, 
but are not themselves engaged m it. The board of trade 
statistics do not take inito .account the persons employed in 
kindred trades who are indirectly afieoted. 

An important thing .to note about the above statistics is 
that in many years they are dominated by a few large dispute. 
Some 9 f the larger cases are shown on the following page. 

In 1907, 487 of the recorded disputes (or about four-fifths 
of the whole number) accounted for less tlmn one-third of the 
total time test, aind this, it is to be remembered, is after the 
very: Small disputes have been excluded. 

By “aggr^te duration” or “time lostis meant the 
prodnet of the number affected multipiiied by the 4 urati<m 
of the dispute in •working days, with some altewanee'fbr those 
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who have found work elsewhere or been replaced by others, when there is most room for bona fide disagreement as to the 
Though this figure is the best general index of the importance of conditions of the labour market. These are undoubtedly the 
the disputes of each year, it is but a rough approximation to the most critical times in the relations of employers and employed, 
time actually lost through disputes. but the disturbing influence of accidental causes is too p’eat 



PrincipsJ Disputes of the Year. 

All other Disputes. 

Trade and Locality. 

Number of 
Work-people 
alfcoted. 

Aggregate 
Duration in 
Working Days. 

Number 

of 

Disputes. 

Number of 
Work-people 
ailected. 

Aggregate 
Duration in 
Working Days 

(Coal Miners (Federated Districts) .... 
\Coal Miners (Stouth Wales and Monmouth). 

Coal Miners (Scotland). 

Boot and Shoe Operatives. 

Engineers, Machinemen and others . . . \ 

(Engineers, Machinemen and others— continued) 
\Coal Miners (South Wales and Monmouth). 

300,000 

90,000 

70,000 

46,000 

47,500 

100,000 

21,137,0001 

1,300,000/ 

5,600,000 

1,504,000 

/ 5 , 73 i»ooo 

\i,ii8,ooo\ 

11,650,000/ 

613 

928 

744 

863 

710 

244 . 30 « 

*53,148 

217,123 

Ib 2 , 7(>7 

1.33.907 

7.830,765 

3,929,010 

4,160,1,70 

4,614,5*3 

*, 5**,478 


For example, if a strike causes a postponement or accumulation 
of work, the extra demand for labour, and the overtime worked 
after its conclusion, may partially c-ompensate lor the stoppage. 
On the other hand, if a dispute should drive away trade or 
cause the closing of works, it may lessen the field of employment 
for a long period after its termination, and such lost time cannot 
he taken into account in the estimates of “ aggregate duration.” 

For these reasons all estimat<^f wages lost through disputes 
are somewhat fallacious. The real importance of strikes lies 


to enable any regular law of variations in disputes to be estab; 
iished by statistical evidence. It is to be remembered that in 
recent years there has been a great development in the means 
available for avoiding stoppages by conciliatory action (see 
Arbitration and Oonciliation), and this of itself would greatly 
complicate the task of tracing any correspondence between 
the prevalence of actual stoppages and the state of employ¬ 
ment. Broadly it may be said that the great majority of up¬ 
ward and downward changes of wages are settled nowadays 


less in the value of the actual time consumed by their duration, without strikes, and in many trades actual stoppages, instead 


than in their indirect effects on the organization and effective¬ 
ness of the industry, and on the relations of employer to em¬ 
ployed, and also in their reaction on the conditions of allied 
trades. The comparative insignifir.ance of the actual lass 


Group of Trades. 

Mean AniuiHl 

Percentage of 
Total Number 
einployeii who 
were affected 
by Disputes. 

Number 

of 

Disputes. 

Number of 
Wurk-peuple 
affected 
(directly and 
indirectly). 

Aggregaie 
Duration in 
Workioff 

Days. 

Building. 

4.3 

5,260 

*.34,651 

0-5 

Mining and Quarrying . 

133 

87,509 

1,348,*89 

87 

Metal Engineering and 





Shipbuilding 

95 

22,470 

534,549 

1*6 

Textile ..... 

90 

*7,7.36 

526,468 

*•.3 

Clothing. 

.30 

4,99* 

104,619 

07 

Other . 

7* 

9,047 

180,793 

0*2 

All Industries, except 





Agricultural Labour- 





ers, Seamen and Do- 





mestic Servants . . 

469 

137,014 

*,7*9,369 

i’6 


to production owing to the mere loss of time caused by strikes 
will be seen from the fact that the total duration of strikes 
during the seven years 1901-1907, if spread over the entire 


of being a normal feature in the relations between employer 
and employed, are rather to be looked on as cases of accidental 
breakdown of the recognized machinery of negotiation. 

The causes of disputes are of course very varied, ^bracing 

- all the matters relating to conditions of 

niagcof P„cc„..g.„f employment on Which difie^ces 
Number may arise between employers 

affertid employed. Experience shows, how- 

iiputei. bbputis. ever, that the great bulk of disputes relate 

_to questions, of wages, a much smaller 

1-5 0-07 pro^rtion to hours of labour, and the 

*7 0'43 balance to a large number of miscellaneous 

questions, such as the employment of per- 
g. j sons or classes obnoxious to the strikers on 

>7 o‘05 the ground that they do not belong to their 

>■2 o-oi union, or have worked against its interests, 

or because they are held to have no “ right ” 
to the particular occupation on which 
they are employed, either on account of 
'■6 0-09 not having gone through the recognized 

■ training or of belonging to another trade. 

Among this class of strikes are to be included the so-called “ de- 
mareation ” disputes between two bodies of workmen as to the 
limits of their trades, which frequently cause suspen.sion of work 


adult male working population, would be equivalent to less i by both groups, to the great inconvenience of the employer, 
than the loss of one-third of a day per head per wnum. As ■ Strikes are also not uncommon on the question of trade unionism 


a matter of fact, however, the loss owing to strikes is very 
unequally distributed over the industrial population. In large 
groups of industries, e.g. agriculture, strikes are of rare occurrence. 
In others, such as the building trades, they are frequent, but 
mostly small and local; while in mining they are not only 
frequent and often prolonged, but in many cases they involve 
large numbers of persons and extend over wide areas. Thus 
on an average of the seven years 1901-1907 there were 43 
disputes annually in the building trades, and 133 in mining and 
quarrying, but the latter disputes have involved nearly seven¬ 
teen times as many persons and had an aggregate duration 
nearly six times as great. Intermediate between these groups j 
of trades is the metal, engineering and shipbuilding group, 
in which, more perhaps than in any other group, the importance j 
of disputes varies according to the state of tr^e. ! 

The principal facts relating to the distribution of trade di^ 
putes among the more imp<»iant groups of trades are given in 
the above table for the mean of the seven years 1901-1907. 

It would be natural to expect that trade disputes would be 
most prevalent at or just after a turn in the tide of employment. 


pure and simple—i.e. to obtain or defend freedom to belong to a 
union, or to act through its agency in negotiations with em¬ 
ployers. This question enters more or less as a factof into a 
large number of disputes, most usually, however, as a secondary 
cause or object, so that it does not appear prominently in the 
tabulation of causes in the board of trade statistics, which is 
based on principal causes only. Thus the formulated demands of 
the strikers are usually for improved conditions of work, the ques¬ 
tion of “ recognition ’’ of the trade union only arising incidentally 
when the parties attempt to negotiate as to these demands. The 
following table, showing the principal causes of disputes for the 


Percentage Proportion of Work-people directly affected by 
Disputes in the seven years, 1901-1907, relating to 

(^estions 
(H Wages. 

Questions 
of Hours. ^ 

Employment 
of particular 
Qasses or 
Persons. 

Trade 

Unionism. 

Other 

Causes. 

54‘5 

S’b 

9-2 

t8‘2 

J 4‘5 


XXV. 33 
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The results of trade disputes are nearly as varied as their 
causes. Sometimes a strike goes on until the employer is 
m»ihot»at twined or retires from business, and is only ended 
S»uhauat by the permanent closing of the works; sometimes, 
Mrf especially when trade is slack and the dispute 

RttuUt. jjyj the places of the men are almost imme¬ 

diately filled, and the only economic result of the strike is to 
replace one body of men by another without perceptible inter¬ 
ruption of business. There have been frequent cascs of this 
kind in strikes of unskilled labourers. Sometimes, on the other 
hand, the demand for labour is so active that the whole of the 
strikers immediately find work elsewhere, and the only eco- 
nomicresult is to transfera body of men fromoneset of employers 
to another with little or no interruption of their employment. 
In years of active employment the building trades have afforded 
many examples of this issue of a trade dispute. In other cases, 
after a more or less prolonged .stoppage, the disputes end by the 
permanent “blocking” of an employer’s establishment by a 
union, or the permanent refusal of the employer to take back 
any of his former employds. All these, however, are extreme, 
and on the whole exceptional cases. The vast majority of 
trade disputes are .settled by mutual arrangement, and whether 
such arrangement is wholly in favour of one or other party, or 
involves a compromise, its terms provide that the whole or part 
of the body of work-people whose labour was withheld or 
excluded shall return on agreed conditions to their former 
employment. 

During the period 1901 to 1907 there were on an average 465 
disputes settled annually, aifecting directly and indirectly 
156,800 work-people, and of these only 44 disputes, involving 
15,700 work-people, were ended by the return to work of the 
strikers on their employers’ terms without negotiation of any 
kind, and 69 disputes involving 5500 persons by replacement 
of the work-people or by the closing of works. All the remain¬ 
ing disputes, 351 in number, involving 135,600 persons, were con¬ 
cluded by negotiation between the parties cither with, or more 
usually without, the aid of an outside mediator or arbitrator. 

The following figures for 1901-1907 (which practically coincide 
with those of the previous decennial average) show the compara¬ 
tive results of trade disputes. The percent^es refer to the 
proportion of work-people directly involved in disputes which 
resulted in the manner indicated:— 


Year. 

In favour of 
Work'peoplu. 

In favour of 
fi^mployerc. 

Com* 

promiKeii. 

Indefinite. 

Total. 

1901 

37'5 

347 

37-3 

0-5 

100*0 

1902 

. 41 -8 

31-8 

36-1 

0-3 

100*0 

1903 

31-2 

48-1 

207 

0*0 

100'0 

1904 

27'3 

417 

30-9 

0*1 

100*0 

1905 

247 

34 '“ 

41-2 

0*1 

100*0 

1906 


24-5 

33-0 

0*0 

100*0 

1907 

32 'f> 

27*0 

40*1 

0-3 

100*0 

Mean of 






7 years 

3 I-I 

34‘5 

34 ’* 

0*2 

100*0 


It is, of course, to be understood that the figures in the above 
table only relate to the immediate results, as determined by the 
relative extent to which one or other of the parties Succeed in 
enforcing their demands. The question of the ultimate effect 
of the stoppages on thfc welfare of the parties or of the com¬ 
munity generally is an entirely different question. 

Organization of Strikes and Lock-otUs. 

In the great majority of cases strikes are organized and 
controlled by trade unions. It does not, however, follow from 

__ _ this that the growth of trade unionism has always 

Trade fostered and encouraged strikes, there being evidence 
Uaioae. that in many trades the strengthening of organiza¬ 
tion has had the effect, not only of restraining ill-considered 
partial stoppages, but also of preventing more serious disloca¬ 
tions of industry by providing a channel for the expression 
of grievances and a recognized means of negotiating with 
employers. Much of the evidence given before the Royai 
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Commission on Labour (1891-1894) tended to show that the 
growth of trade unions has the effect on the whole of lessening 
the frequency, though of widening the area, of disputes. The 
commission, moreover, laid down that the stage of industry 
in which disputes are likely to be most frequerrt and, bitter is 
that in which it is emerging from the “ patriarchal ” condition, 
in which each employer governs his establishment and deals 
with his own men with no outside interference, but has not 
fully entered into that other condition in which transactions 
take place between strong associations fully recognizing each 
other. In this state of industrial organization bitterness is often 
caused by the insistence of the work-people on the “ recognition ” 
of their unions, and by the treatment of these unions by the em¬ 
ployers as outside parties interfering and causing estrangement 
between them and the work-people actually in their employ. 

Probably next to the patriarchal stage, in which each factory 
is a happy family, the indu.strial conditions most favourable 
to peace are when a powerful trade union is face to face with a 
repre.sentative employers’ association, both under the guidance 
of strong but moderate leaders and neither feeling it beneath 
its dignity to treat on equal terms with the other. When, on 
the other hand, some or all of these conditions are absent, the 
growth of combinations may tend to war rather than peace. 

Whether, however, trade unionism tends generally to en¬ 
courage or to restrain -strikes, the organization and polic)- of 
all trade unions, as at present constituted, are based on the 
possibility of a collective withdrawal from work in the last 
resort. Dispute pay is consequently the one universal form 
of trade-union benefit. Though, however, in most of the 
disputes recorded the strikers are financially supported by some 
trade union, this is by no means always the case. Many strikes 
have been entirely carried out without the instrumentality of 
a permanent combination, the work-people affected belonging 
to no union and merely improvising a more or less represen¬ 
tative strike committee to control the movement. It is not 
uncommon, however, for a permanent union to originate in a 
strike of non-unioni.sts. In other cases {e.g. in the London 
dock strike of 1889) an insignificant trade union may initiate a 
strike movement involving several thousands of labourers out¬ 
side its membership. In the case quoted the membership of 
the Dockers’ Union rose during the few weeks of strike from 
800 to over 20,000. A conspicuous case of a widespread strike 
of workmen not belonging to a trade union was the South Walts 
coal-miners’ dispute of 1898. Of the 100,000 men affected, 
probably not more than 12,000 belonged at the time to any 
trade union, but the workmen’s representatives on the committee 
of the sliding scale (against which the movement was directed) 
formed the nucleus of a strike committee, and one result of 
the strike was the formation of the “South Wales Miners’ 
Federation,” affiliated to the Miners’ Federation. In the case 
of strikes of non-unionists, the strikers, of course, have to depend 
for their maintenance on their own resources or on the proceeds 
of public subscriptions. Frequently grants are made in their aid 
by sympathetic trade unions, and in the case of the South Wales 
dispute above referred to, several boards of guardians gave out¬ 
door relief illegally to strikers who had exhausted their resources. 

The majority of strikers, however, belong to trade unions 
and receive “dispute benefit,” which usurily consists of a 
weekly payment of from los. to iss. In 1906 the sum expended 
by 100 of the principal trade unions in support of men engaged 
in disputes was £212,000. In years of big disputes this sum has 
been largely exceeded. 

Although most strikes are controlled by trade unions, eases 
are comparatively rare in this country in which the central 
committee of a trade union takes the initiative and directs its 
members to cease work. More usually a local strike movement 
is initiated by the local workmen, and the central committee 
is generally empowered by the rules to refuse its sanction to a 
strike and to close it at its discretion, but has no authority to 
order it. In many unions a ballot is taken of the members 
of the districts affected before a strike is authorized, and a 
two-thirds (or even greater) majority, either of members or of 
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branches, in favour of a stoppage may be required before the 
sanction of the central executive is granted. Some unions 
in their rules draw a distinction between strikes to enforce 
new conditions («.g. a rise of wages, a restriction of hours or of 
overtime) and strikes to oppose the introduction of new condi¬ 
tions by t^e employers, greater freedom being allowed to the local 
members in the case of “ defensive ” than of “ offensive ” strikes. 

Sometimes also the executive committee, while refusing their 
official sanction to a strike, and declining to allow the funds of 
the^ociety to be used to support the strikers, may tacitly permit 
a local committee to take what action it pleases and to collect 
funds for the purpose. Some strong unions, however, especially 
those which have entered into general agreements with em¬ 
ployers’ associations, not only refuse financial support to an 
unauthorized strike, but even expel from their society strikers 
who refuse to obey their order to return to work. The Boiler¬ 
makers’ and Iron Shipbuilders’ Union has more than once 
taken drastic action of this kind, even to the extent of fining or 
superseding recalcitrant members and officials. In 1899 the 
National Union of Boot and Shoe Operatives, which is a party 
to an agreement with the Employers’ Federation (known as the 
“ Terms of Settlement ”) was fined £300 by the umpire under 
that agreement for failing to expel or to induce to return to 
work certain of their members wfaatook part in a strike contrary 
to the provi.sions of the agreement. It sometimes happens, 
however, that the central committee of a trade union is not 
strong enough to withhold financial support even from an 
unauthorized strike.^ 

When a strike has been authorized by the executive, the 
conduct of it is frequently entrusted to a “ strike committee,” 
appointed ad hoc, one reason being that a strike of any con¬ 
siderable dimensions often affects members of several unions, 
so that the common action necessary in a conflict with employers 
can only be attained by a committee representing all the socie¬ 
ties involved. A strike committee has often no power to draw 
on the funds of the unions represented, each of which pays 
dispute pay in accordance with its rules to its own members, 
the financial power of the strike committee bein^ limited 
to the support of non-unionists out of any funds available for 
the purpose, or the collection and administration of funds in 
case of the exhaustion of the resources of any of the unions 
represented. 

The financial support of a local or sectional strike imposes but 
little strain on the resources of a large society, but where a 
considerable proportion of the members are affected it is usual 
for a union to replenish its funds by imposing a “ levy ” or special 
contribution on members remaining at work. During the en¬ 
gineering dispute of 1897-1898 the levies imposed by the Amal¬ 
gamated Society of Engineers rose to zs. 6d. per week, and 
one of the main objects of the federated employers was to 
diminish the revenue obtained from this source by enlar^ng 
the area of the dispute. 

When there is no regular provision for the financial support 
of strikers, or when this provision is exhausted, the strike leaders 
have a much more difficult task in preventing the return to 
work of some of their followers; and it is in these cases that 
intimidation and violence are most to be apprehended. In all 
strikes, however, except in the few cases in which the whole of 
the workmen in the trade are in the union, and the skill re¬ 
quired is such that no new labour can enter the trade during 
the dispute, there is the possibility of the strikers being replaced 

other labour, and the efforts of the strike organizers are largely 
directed to the prevention of this by all means in their power. 
The chief method employed has generally been that known as 
“ picketing,” viz. the placing of members of the union to watch 
the approaches to the works or factories affected, to give in¬ 
formation as to the strike to any workmen who attempt to enter, 
and to endeavour to dissuade them from accepting employment. 

Other methods of preventing workmen from taking the place 
of strikers may also be adopted or attempted, ranging from the 

> Noteworthy in this reject was the st^e of boilermakers on 
the Tyne in 1910, in defiance of their executive. 


publication of information in leaflets or otherwise as to the 
existence of a dispute, or appeals to workmen to avoid the 
works affected, to systematic annoyance or intimidation of 
workmen who take or retain employment during a stoppage by 
threats or by actual violence and outrage. 

The methods adopted by strikers and strike organizers natur¬ 
ally suggest the counter measures adopted by employers. To 
break down the resistance of a body of work-people supplied 
with a weekly strike allowance by a powerful trade union 
employers sometimes have recourse to some method of mutual 
indemnification by which the financially weaker of their number 
are temporarily subsidized by the stronger, whether through 
the machinery of a permanent employers’ association or of an 
emergency committee. Employers’ associations being usually 
composed of much smaller numbers than trade unions, are, 
as a rule, able to act in concert with greater secrecy and less 
formality than is possible in a workmen’s union. Apart from ^ 
any financial support which employers may guarantee their 
colleagues when attacked by a trade union, they have in some 
cases formed or aided organizations for the systematic provision 
of a reserve of “ free labourers ” available to replace men on 
strike. By “ free labourers ” is meant not necessarily non- 
unionist, but labourers pledged to work amicably with others 
whether members of a union or not. The Shippmg Federation, 
an organization of shipowners and shipowners’ associations 
which was formed in 1890 to combat the strikes then prevalent 
among seaincn, arranged a system of shipping 
offices at which seamen could be engaged who were tlrteiir 
prepared to give a pledge that they would work * 
with non-unionists. They also opened similar offices fqr shore 
labourers in some ports. Other independent agencies exist 
for supplying employers with labour during a dispute. It is 
not uncommon, in disputes in which there is any apprehension 
of intimidation or violence, for employers to board and lodge 
the imported work-people. Another method on which em¬ 
ployers in recent years showed an increased tendency to rely 
was the in.stitution of legal proceedings to restrain individual 
strikers or the union to which they belong from taking wrongful 
action injurious to their business. This led to the passage 
of. the Trade Disputes Act of 1906 legalizing several forms 
of action by strikers which the courts had declared illegal (see 
below). There has been no attempt in England to induce the 
courts to restrain bodies of work-people from striking by in¬ 
junction, as has been frequently done in American strikes 
affecting inter-state commerce. In many dbputes the attitude 
of public opinion is of some importance in determining the 
results, and accordingly both sides frequently issue statements 
or manifestoes giving their versions of the difference, and in 
other ways (e.g. by an offer of arbitration) one party or the 
other endeavours to enlist public opinion on its side. 

Public Action with regard to Strikes and lock-outs. 

Though the majority of labour disputes have little impor¬ 
tance for third parties, stoppages of this kind sometimes acc^ire 
a special interest for tha general public either by reason 6f the 
large number of work-people whose livelihood is affected, or 
of their indirect effects on employment in kindred trades, or 
of the danger and inconvenience that may be caused to the 
public, or of the fear that industry may be diverted abroad, 
or that a breach of the peace may be caused by attempts on the 
part of the strikers to coerce persons outside their combinations. 
For these and other reasons, strikes and lock-outs are usually 
regarded as a class of disputes in which legislative interference 
has more justification than in the case of other kinds of industiM 
and commercial differences. 

Legislative action, with the view of providing alternative 
methods of adjusting labour difficulties, is discussed in the 
article Arbitration and Conciliation. It is there shown 
that in New Zealand, New South Wales, Western Australia, 
the commonwealth of Australia and Canada (for certain in¬ 
dustries) alternative methods have been made compulsoiy, 
but there are indications that the great majority of employers 
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and workmen in Great Britain would not be prepared for such 
measures, involving as they would the surrender by those 
directly concerned of their freedom to arrange these matters 
by voluntary agreement or by a trial of strength. Without the 
provision of some alternative by the state, it would be impos¬ 
sible in a free country to prohibit altogether the termination of 
labour contracts by collective agreement among work-people or 
employers. 

The law, however, may and does restrict or prohibit the use 
of some of the methods of promoting or carrying on strikes 
which interfere with the liberty of other labourers, or inflict a 
wrong on employers, or injuriously affect the public interest. 

TIte relation of tlie law in the United Kingdom to strikes and 
lodk-outs is briefly as follows. Since Ike legislation of 1871 and 1875 
there has been no question of the legalily of a strike as 
a suoh, vis. of a combined abstention from work in order 
to influence the conditions of employment, but the 
Kta^m niethod in which the strike is carriM out may subject 
Strltf strikers either to criminal or civil liabilities. In this 
*' connexion the chief questions of interest relate to the 
limits within which strikers may lawfully act for the purpose 
of inducing other persons not to take their places, and for the 

^ 86 of bringing indirect pressure to bear upon the cmifloyer 
lueneing others not to work for or deal with him; and, on the 
other lumd, the limits within which employers may act in inducing 
other employers to altstain from employing workmen or members of 
a trade union with whom they have a dispute. 

Strikers are necessarily liable to the general criminal law, but 
the Conspiracy and rtotection of Property Act 1875 enacted that 
an agreement or combination by two or more persons to do, or 
procure to be done, any act in contemplation or furtlicrauce of a 
trade dispute between employers and workmen shall not be in¬ 
dictable as a conspiracy if such act if committed by one person 
would nqt be punishable as a crime, namely, on indictment or on 
summary conviction with the statutory liability of imprisonment 
either absolutely or alternatively for some other punishment. 
The Trade Disputes Act 190(1 extended the exemption to civil 
liability providing that an act done in pursuance of an af^eement or 
combination in contemplation or furtherance of a trade dispute shall 
not be actionable unless the act if done without such agreement or 
combination would be actionable. This act also extended the 
definition of trade dispute so as to include disputes between workmen 
and workmen, and also to make it clear that the workmen referred 
to need not necessarily be in the employment of the employer with 
whom a trade dispute arises. 

The act of 1875 * 1 "®* any conspiracy punishable by 

statute nor the law relating to riot, unlawful assembly, breach of the 
peace or sedition, or any offence against the state or sovereign. The 
act also does not apply to seamen, or to apprentices to the sea service. 

Sudden breach of contract of service in gas and water under¬ 
takings, or under circumstances likely to endanger human life or 
cause serious bodily injury, or expose valuable property to destruc¬ 
tion or serious injury, are made punishable offences by special 
sections, but the nuscellaneous provisions of the act are the most 
important in trade disputes. These provisions, as amended by the 
act of 1906, subject to a penalty of fine or imprisonment every person 
who, with a view to cninpel any other person to abstain from doing, 
or to do any act which such other person has a legal right to do or 
abstain from doing, wrongfully and without legal authority, 

I. Uses violence to or intimidates such other person, or his wife 
or children, or injures his property; or 

2. Persistently follows such other person about from place to 
place; or 

S.e Hides any tools, clothos. or othn property owned or used by 
suu dther person, or deprives him of or hinders him in the use 
thereof- or 

Watches or besets the house or other place where such person 
resides, or works, or carries on business, or happens to be, or the 
approach to such house or place; or 

5. Follows such other pe^n with two or more other persons in a 
disorderly manner in or &ough any street or road. 

It has, however, expressly provided by § 2 of the act of 1906 
that " it shall be lawful for one or more persons, acting on their 
own behalf or on behalf of a trade union or of an individual employer 
or firm in coatemplation or furthenmee of a trade dispute, to attend 
-at or near a house or place whore a person resides or works or carries 
on business or happens to be, if they so attend merely for the pur¬ 
pose of peacefully obtaining or communicBting information, or of 
peacefully persuading any person to work or abstain from working.” 

The above amendment of the law introduced by the act of 1906 
was intended to nullify the effect of a series of recent decisions 
(of which Lyons v. Wilkins, 1896 and 1899, was the most important), 
which ittte^eted the act of 1875 to mean that all picketing was 
iltegaj except such as was merely for the purpose of obtaining or 
communicating information. Until recently it was supposed that 
for wrongs committed in strikes only the individual wrong-doers 


could be made responsible- But the decision of the House of lords 
in the Taff Vale railway case (1901) ^owed that a trade union 
could be sued in tort for acts done by its agents within the scope 
of their authority and might be su^ in its collective capacity, 
wd execution of any damages recovered could be enforced against 
its general funds. The effect of this decision was nullifi^ by 
§ 4 (1) of the Trade Disputes Act of ipoO, which expreglsly forbids 
any court to entertain any action against a trade union rai behalf 
of all the members of the union in respect of any tortious act alleged 
to have been committed by or on behalf of the union. 

Economic Effects. 

The question of the effectiveness or otherwise of strikes 
and lock-outs for the purpose of influencing the conditions 
of employment is part of the wider question of the economic 
effect of combinations, the strike or lock-out being only one 
of many methods adopted by combinations of workmen or 
employers to enforce their demands. (This matter is discu.ssed 
in the article Trade Unions.^ Apart, however, from the 
question of the extent of the immediate advantage, if any, 
which one party or the other is able to obtain from a stoppage, 
we liavc to consider generally the economic effects of strikes 
and locJc-outs to the community as a whole. Stoppages o( 
work are in their nature wa.steful. Time, which might be em¬ 
ployed in work yielding wages to the work-people and profits to 
the employers, is lost never to be recovered, while many forms 
of fixed capital deterbrate during idleness. In attempting, 
however, to estimate the utility or disadvantage of strikes 
and lock-outs, whether to the parties themselves or to the 
industrial community as a whole, it is insufficient to take into 
account the value of the wages and profits foregone during the 
stoppage, and to balance these against the gam.s made by one 
party or the other. Attempts have often been made to measure 
the loss or gain due to strikes in this way, but even as applied 
to particular stoppages, looked at purely from the point of 
view of one or other of the parties involved, the method is 
unsatisfactory. On the one hand, the time and work apparently 
lost may be afterwards partially recouped by overtime, or 
some of the strikers may be replaced by others, or may them¬ 
selves find work elsewhere, .so that the actual interruption of 
production may be less than would appear from the m^nitude 
of the dispute. On the other hand, the total loss due to the 
stoppage may be augmented by the diversion of trade for a 
longer or shorter period after the resumption of work. Agam, 
the ultimate effect of the forced concession of excessive demands 
may be damaging mstead of advantageous to the nominal 
victors, by contracting the field of employment or by lowering 
the efficiency of the labour. If, however, the arithmetical 
computation of the value of the time lost compared with the 
value of the terms gamed is an unsatisfactory test of the benefit 
or disadvantage of a particular strike to the parties concerned, 
it is wholly fallacious as a method of estimating the social 
utility or otherwise of strikes and lock-outs as mstruments 
for effecting changes m the condition of employment. For 
any satisfactory consideration of this wider question wc must 
look not merely to the actual strike, but to the whole process 
of free bargaining between employers and organized bodies 
of work-people, of which, as already shown, the strike may be 
regarded as merely an untoward mcident. The actual cessation 
of work is a symptom that for the time there is a deadlock, 
and frequency of such cessations m any trade is a sign of the 
imperfection of means of n^otiation. In many trades m whii^ 
both employers and workmen are strongly organized various 
forms of machmery have been brought mto existence for the 
puipose of minimizing the chance of stoppages (see Arbitration 
AND Conciuation). But whercver there is free combmed 
negotiation there is always in the background the possibility of 
combined stoppage. This being understood, the question 
of the utility of strikes as an industrial method resolves itself 
into the questions: (i) Whether the process of settling the terms 
of employment by agreements affecting considerable bodies 
of work-j^ple and employers is superior to the method of 
individual settlements of labour contracts, or, at least, whether 
its advantages are sufiScient to outweigh the cost of strikes 
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and lock-outs; (2) wheth« free collective negotiation could be' 
replaced with advantage by any other method of settling the 
conditions of employment of bodies of work-people, which would 
^spense with the necessity of testing the labour market by a 
suspiension of werk. 

X. The fost of these questions is virtually the question of 
the advahtages and disadvantages to the coinmunity of com¬ 
binations of workmen and employers, which is dbcussed at length 
in the article Trade Unions. As regards the question of the 
direct cost of strikes and lock-outs, it is proper to remember 
tha\ individual bargaining does not do away with stoppages; 
in fact, tlie aggregate amount of time lost in the process of 
adjusting ten tlmusand separate labour contracts may be 
considerable—^possibly not less than that consumed on an 
average in effecting a single agreement involving the whole 
body, even if the chance of a collective stopple of work 
occurring during the process of combined bargaining be taken 
into account. 

While, then, the strikes and lock-outs which accompany the 
system of combined bargaining are rightly to be described as 
wasteful, this is not so much because of the excessive amount 
of working tinte which they consume, as because of the dis¬ 
turbance and damage done to industty by the violent breach 
of continuity—-a breach which may dislocate trade to an extent 
quite disproportionate to the actual loss of time involved, and the 
fear of which undoubtedly affects the minds of possible customers 
and hampers enterprise on the part of employers. The extent 
of the injury directly inflicted on the consuming public by a 
strike varies greatly in different cases, being at its maximum 
in the case of industries having the total or partial monopoly 
of supplying some commodity or service of prime necessity, e.g. 
gasworks, waterworks, railway or tramway service; and least 
m the case of a local stoppage in some widdy-spread manufac¬ 
turing or constructive industry open to active competition from 
other districts. 

In speaking above of the loss occasioned by strikes and lock¬ 
outs attention has only been paid to the effects of the actual 
stoppage as such, and not to the particular methods adopted 
by the strikers to make the stoppage effective. The evils 
arising from the practice of intimidation or violence towards 
other workmen, or from the increase of class-hatred and bitter¬ 
ness engendered by the strike between employer and employed, 
are patent to all, though they cannot be estimated from an 
economic point of view. 

2. As to the second question, viz. the possibility of main¬ 
taining combined negotiation, but of substituting some better 
method than strikes of resolving a deadlock, it is hardly necessar)' 
to say that .so far as such substitution can be voluntarily carried 
out with the assent of both parties, whether by the estaWish- 
inent of wages boards or joint-committees, or by agreemente to 
refer differences to third parties, the result is an economic as 
well as a moral advantage. 

But the increasing adoptiem of these voluntary expedients 
few diminishing the chance of industrial friction lends no coun¬ 
tenance to the expectation that a satisfactory universal 
substitute for strikes and lock-outs can be devised except at 
the price of economic liberty. Ccmpulsoiy refwence of dis¬ 
putes to a state tribunal cannot be reconciled with freedom of 
voluntarj' negotiations. 

Unless, then, we are prepared for a scheme of compulsory 
regulation of industry by the state, strikes and lodc-outs must 
be accepted, as necessary evils, but their frequency may be 
greatly diminished with the improvement of means of infor¬ 
mation as to the true condition of the labour market, and the 
influences by which it is determined. Many disputes arising 
purely from mismanagement aaid misunderstanding ore wholly 
avoidable. While there is no warrant for expecting the tote! 
abolition of strikes and lock-outs, it is not unreasonable to hope 
that the spread of education and the means of rapidly obtaimng 
informatioii, the improvement of class relations, and the adop¬ 
tion, where practicable, of conciliatory methods, may gradually 
tend to confine actual ttoppages to the comparatively few cases 
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in which there is a genuine and serious difference of prindple 
between the parties. 

Important British Strikes and Lock-outsX ^ 

Some of the more important labour disputes which havebcemieS 
in various groups of trades in the United Kingdom are noted below. 
Wita regard to the statistics given, it may here be noted that 
although for the sake of brevity it is stated in some places that a 
certain number of men were idfc for a specified number of days, it 
must not be supposed that in all cases tlie whole number affected 
were idle lor the whole number of days. 

Coal-mining is an industry which has always been more con¬ 
vulsed by labour disputes than any other, probably qwring to the 
violent oscillations of prices and wages, and to the varied and ever- 
changing conditions under which work is carried on. Several of 
the earliest recorded disputes among coal-miners, however, referred 
to the term of engagement ratlier than the rate of wages. In 1765 
the Nortliumbcrland miners struck for several wedcs unsuccess¬ 
fully against the system of a yearly bond of service, which was then 
prevalent. In 1810 a strike of seven weeks in the same dist^t 
against a variation of tiie yearly bond ended in a compromise. . 
Turbulent strikes in Northumberland and Durham arc also re¬ 
corded in 1831 and 1832; the former, in which the men were suc¬ 
cessful, for a general removal of grievances, and the latter, in which 
they were defeated, for the maintenance of the union. These 
strikes were attended with violence and destruction of property. 
In 1844 still another prolonged strike took place in the north of 
England to enforce alterations in the terms of the yearly bond. 
From 30,000 to 40,000 men were out lor 18 weeks. New men, 
however, were obtained, and there were many evictions. In *864 
widespread strikes toc^ place in South Yorkshire and _ 5 outh 
Staffordshire, tlie one for an advance and the other against a re¬ 
duction of wages. The Yorkshire strike is said to have affected 
37,000 men, and the Staffordshire strike 20,000. The latter lasted 
over four months. , , 

The rapid fall in the price of coal after the abnormal innation 
in 1871-1872 produced a scries of obstinate strikes and l(>ck-outs 
arising out ol reductions of wages, in which the men were usually 
deloated. The South Wales miners, to the number of 70,000, 
were out for ii weeks in 1873 and for 19 weeks in 1875, the latter 
dispute being a combined steike and lock-out, and leading to ^ 
formation of the first of the scries of sliding scales under which 
the industry in South Wales was ri^latcd until the end of the year 
1902. In 1877 till' West Lancashire miners (30,000) wore out for 
6 weeks, and the Northumberland men (14,000) for 8 weeks. The 
latt-mentioned dispute was terminated by an arbitration award 
in the miner’s favour. In 1879, 70,000 Durliam men were out lot 
6 weeks, the dispute being terminated by an arbitration award 
giving half the reduction claimed by the coal-owncrs. The intio- 
diietion of sliding scales in Durham and Northumberland in 1877 
and 1879 did something to preserve peace in those districts, thou^ 
the Durham scale did not prevent the dispute of 1879 mention^ 
above. Both scales, however, were terminated by tlie men in 
1889 and 1887 respectively. In 1880-1881 the I^ncashirc coal¬ 
mining industry was stopped for 7 weeks by a strike of sojooq to 
60,000 men against “ contracting out ” of the Employers' Liability 

Act of 1880. , , j. i T 

The fall of prices after 1890 led to a renewal of disputes. In 
1892 there was a prolonged stoppage in the Durliam coalfidd, 
75,000 men being out for about 11 weeks. 

In 1893 the greatest dispute took place that has ever been 
recorded in tlie coal-mining industry, affecting Ihc whtffe area 
covered by the Miners’ Federation, viz. Yorksliire, Lancashire 
and Chesliirc, and the Midlands. During the years 1891 and 1892 
most of tlie districts covered by the Miners’ Federation submitt^ 
to reductions of wages varying from 15 % off the standard in 
Durham to 42! % in South Wales and 50 % in Scotland,,where 
the previous rise had been greatest. The Miners Feduation, 
however, refused to recognize the principle that wages should follow 
prices and put forward instead the theory that a minimum or 
'' living wage " should be fixed, and prices left to adjust themselves 
to this rate. Tlicy declined altogctner to agree to any reduction 
and so strong was their combimition that tlic coal-owners deferred 
any definite action until the middle of 1893, when they consider^ 
that some reduction was absolutely necessary to enable the tr^ 
to be carried on. On the 30th of June they passed a resolution 
after a conference with the men, demanding a reduction of 23 % 
off the " standard " (equivalent to about 18 % off current rates 
of wages), aud offered aroitration as an alternative j but the fraa'a^’ 
tion absolutely refused any reduction, and the contest 
Shortly before the beginning of the dispute Northumberland Md 
Durham had become affiliated to the federation, but these dutnete 
were not threatened by a reduction, and they seceded from the 
federation sooner tlian strike, as demanded by that to ob^ 
the return of the toductious sustained since 1891. These distrats 
consequently remained at work throughout the dispute, as wdl u 
Scotland and (except for a part of August and St^itomberj South 
Wales, reaping the advantage of the increased pnees and wages 
resulting from the restriction of production due to tiie stoppage. 
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Within the fcdciation districts proper there were some localities 
in which no notices of reduction were posted, but the policy of the 
Minors’ Federation was to make the stoppage as universal as possible, 
and all its members were required to leave work. The Cumberland 
miners, however, though members of the federation, were for 
special reasons permitted to continue at work. By the middle 
of August nearly 300,000 men were idle, or nearly half the total 
number of coal-miners in the United Kingdom. The early stages 
of the dispute were uneventful, but as the funds of the unions 
affiliated to the federation became exhausted, and tlie pinch of 
distress was felt, feeling ran high, and in .some districts deplorable 
acts of violence were committed. At Featherstone, in Yorkshire, 
an attack was made on a colliery, in the course of which the military 
fired on the rioters, two of whom were killed. 

The decision of the federation requiring all its members to leave 
work, whether under notice of reduction or not, had from the 
beginning met with considerable opposition in certain districts, 
and this opposition naturally grew stronger as the distress caused 
by the stoppage increased. At the end of August a ballot on the 
question showed a small majority still in favour of a universal 
stoppage, but the experience of another month led to a formal 
reversal of policy in this respect, a meeting of the federation at 
Chesterfield on the 19th of September deciding to allow all men to 
return to work who could do so at tlie old rates of pay, such men to 
pay a levy of is. a day in aid of those still on strike. Up to October 
no stop was taken towards a settlement beyond an offer on the 
part of the miners on the 22nd of August to pledge themselves not 
to ask for an advance until prices reached the 1890 level, and also 
to assist the employers to prevent under.selling—an offer which 
was rejected by the coal-owners. On the 9th of October a meeting 
of the representatives of the parties was held at Sheffield, at the 
invitation of the mayors of six important towns affected, but without 
definite result, beyond leading to an amended proposal on the 
part of the coal-owners for an immediate 15 % reduction, and tlie 
regulation of future changes in wages by a conciliation board. The 
men, however, still refused all reduction, and during October a 
number of coal-owners, especially in the Midlands, threw open their 
pits at the old rate of wages. 

A further advance towards a compromise was made by the 
owners on the 25th of October, when they offered tliat the proposed 
15 % reduction should be returned to the men in the event of 
the conciliation boar<l (with an independent chairman) deciding 
in their favour. In consequence of this offer a meeting was held 
between the representatives of the owners and tlie men in London 
on the 3rd and 4th of November, but without arriving at a settlement. 
Matters had now reached a deadlock, and accordingly, on the I3tli 
of November, the government addressed an invitation to both parties 
to be represented at a conference under the presidency (without 
a casting vote) of Lord Rosebery, who was then foreign secretary. 
The conference took place at the foreign office on the 17th of 
November, and resulted in a settleraent, the men to resume work at 
once at the old rate of wages, to be continued until the 1st of 
February 1894, from which date wages were to be regulated by a 
conciliation board, consisting of fourteen representatives of the coal- 
owners' and miners’ federations respectively, with a chairman 
mutually elected, or in default nominated by the Speaker of the 
House of Commons, the chairman to have a casting vote. 

This agreement terminated the dispute. The Speaker appointed 
l4>rd Shand as chairman of the board. In the middle of the 
following year, by mutual arrangement, the constitution of the 
conciliation board was modified so as to provide for limits Wow 
and above which wages should not move during a definite period. 
These limits have since been modified from time to time, but (with 
a gap from July 1896 to January 1899) tile conciliation board con¬ 
tinued to regulate miners' wages in the federated districts, and its 
formation has been followed by the institution of conciliation boards 
in most of the other important centres of the mining industry. 

Uuring the summer of 1893 there was also a strike of about 
90,000 men in South Wales, which lasted about 5 weeks. 1894 
saw a prolonged dispute in the Scottish coal-mining industry, the 
men vainly attempting to resist the fall of wages which followed 
the fall of coal pnccs from the abnormal level to which they had 
risen during the English stoppage of the previous year; 70,000 men 
were out from 15 to 16 weeks. In i8g8 there was an unsuccessful 
stoppage lasting 25 weeks in South Wales and Monmouth affecting 
100,000 men, for the abolition or amendment of the sliding scale 
agreement. In 1902 the dissatisfaction of the pit-lads with a 
reduction of wages awarded by the conciliation board threw a 
large body of miners idle for some time in various parts of the 
'* federated districts.” In 190G a scries of local strike occurred in 
South Wales in order to compel non-unionists to join the Miners’ 
Union, while in 1910 strike-s in the Tonypandy district led to much 
notmg. 

The record of strikes and lock-outs in the Cotton Trade goes 
back to a time before the repeal of the Combination Laws. 'Thus 
the year 1810 was marked by lock-outs of spinners in Lancashire 
and Glasgow, the former caused by*a strike in the Stalybridge 
district to enforce Manchester rates of wages, and the latter having 
for its object the break-up of the men’s union. In both cases the 
employers were successful. In 1812 there was a stoppage of 


40,000 looms in Scotland for some weeks, arising out of a wages 
dispute, in which the men were beaten, their union broken up, and 
their leaders imprisoned. Another unsuccessful strike attended with 
imprisonment of the men’s leaders took place among the Manchester 
spinners in i8i8, when 20,000 to 30,000 men were out for three or 
lour months to obtain an advance of wages and reduction of hours. 
The year 1853 was one of great disturbance in the‘Lancashire 
cotton-spinning trade. For seven months 20,000 .to 30,000 
spinners in the Preston district were engaged in an unsuccessful 
strike for an advance of wages, and in the same year there was a 
stoppage of 65,000 spinners in Lancashire generally. The period 
of bad trade culminating in 1879 was marked by bitter disputes 
in the cotton trade, the men vainly trying to resist the reductions 
of wages which marked tlmt period. Partial disputes at Bolton 
in 1877, and Oldham in 1878 were followed in the latter year by a 
general stoppage in north and north-east Lancashire affecting 70,000 
persons for 9 weeks. The general dispute was attended with violent 
riots, and (>8 persons were tried and eoiivictcd. The next important 
dispute was a strike of 18,000 weavers in north-east Lancashire in 
1884 against a reduction of wages, which ended after 8 weeks in a 
compromise. Next year there was a strike at Oldham against a 
reduction of wages affecting 24,000 persons in the spinning and 
weaving branches. The dispute ended in a compromise, half the 
proposed reduction of 10 being agreed to. In 1892-1893 a great 
dispute in the cotton-spinning trade took place, 50,000 persons in 
the Oldham and surrounding districts being out ior 20 weeks against 
a prised reduction of 5 %. The dispute was ended by the so- 
called ” Brooklands Agreement,” which provided for a reduction 
of about 3 and also contained rules for the settlement of future 
disputes by conciliatory methods. These rules do not, however, 
provide for a final appeal in cases of deadlock. A considerable 
strike in 1910, brought about by a dispute as to the allocation of 
duties of a single operative, was terminated by the intervention of 
the board of trade. 

The Building Trades have in most years been characterised by a 
large number of local and sectional disputes sometimes affecting 
compiu-ativcly small bodies of men. Often, however, all branches 
of building trades in a given district have been stopped simul¬ 
taneously, but fc-w of the building trade stoppages have affected a 
sufficiently large body of men to be noticed here as important dis¬ 
putes except in X-ondon. The years t8io and 1816 were marked by 
strikes on tlio part of the London carpenters, the first being a success¬ 
ful attempt to obtain a rise in wages, the second an unsuccessful 
resistance to a fall. In 1833 an important di.sputc laid idle the 
building trades of Liverpool and Manchester. The dispute arose 
out of the objection of tlie men to the contract system, and led to a 
general lock-out to compel the men to leave their unions, in which 
the employers were generally successful. In 1859-1860 a partirl 
strike in London against the discharge of a delegate led to a lock¬ 
out of 25,000 building operatives for 7 months, and in 1861-1862 
a renewed strike for a reduction of hours resulted in a com¬ 
promise. In 1872 there was a successful strike of 10,000 laindon 
building operatives for a rise of wages, a shortening of hours being 
also obtained. In 1891 there was an unsuccessful strike of car¬ 
penters in London for a rise in wages, affecting gooo men and lasting 
24 weeks. 

Engineering, Shipbuilding and Metal Trades. —Among the most 
noteworthy disputes in the engineering trade was that in 1852, soon 
after the formation of the Amalgamated Society of Engineers by 
the fusion of a number of local and sectional societies. The dispute 
originated in Lancashire, and turned on demands from the men for 
the abolition of piece-work and overtime, the dispute being fu^er 
complicated by guestions relating to the employment of labourers 
in working machines. The men ceased ulorking overtime, and were 
locked out to the number of over 13,000 for periods ranging from 
three to nine months. The men were completely beaten, and many 
engineering shops required the men to leave the union before resum¬ 
ing work. In 1871 a strike of 8000 to 9000 men in the north of 
England for a reduction of hours from 59 to 54 was successful after 
a stoppage of 20 weeks, and led to tlie general introduction of the 
nine-hour-day throughout the country. 

In 1897-1898 there was a widespread and prolonged dispute 
turning on questions of hours and of freedom of management rf 
works, which lasted 29 weeks and affected 47,500 men. The imme¬ 
diate occasion of the stoppage was a demand on the part of the men 
lor an eight-hour-day in London workshops, but this issue was soon 
overshadowed in importance by other questions relating to the 
freedom of employers from interference by the unions in the 
management of their business, especially in such matters as piece¬ 
work, overtime, selection and traimng of workmen to work machines, 
employment of unionists and non-unionists, and other matters 
affecting the relations of employer and employed generally through¬ 
out the United Kingdom. For some tioxe previous to the general 
dispute there had been a growing dissatisfaction on the part of the 
employers with the encroachments of the Amalgamated Society 
of Engineers and other societies in kindred trades on matters affect¬ 
ing the management of business, which the employers considered 
to be outside the legitimate functions of trade unions. In the absence 
of any general combination of emplovers, the unions were able to 
bring their whole force to bear on employers in particular localities. 
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with tlic result that the stringency of the conditions and restrictions 
enforced varied very greatly in different districts, according to the 
comparative strength of the unions in those districts. Employers 
complained of being subject to veicatious restrictions not imposed 
on their competitors, and they declared that they were severely 
liandicapped as compared with America and other countries, where 
engineering employers had much more complete control over the 
nunagement of their business. In 1895 was formed the Federation 
of Engineering Employers by the coalition of the local associations 
on the Clyde and in Belfast, and this federation gradually spread 
to other districts until it finally embraced the Bnited Kingdom 
generally. The policy of the fi'deration was to defeat the attempts 
ot the unions to put pressure on particular individuals or localities 
by the counter-threat of a general lock-out of trade unionists 
over a wide area in supjiort of the employers thus attacked. 
The lock-out notices were framed in such a way that 25 % of the 
trade unionists employed were to be discharged at the end of each 
week until the whole were lucked out. Lock-out notices of this kind 
were twice posted—in August of i8gG and in the spring of 1897— 
before the general dispute, but in each case the dispute was averted 
before the notices took effect. But the conferences which took place 
in April 1897 between the representatives of employers and unions 
led to no agreement except on comparatively unimportant points. 
tTOen, therefore, in June 1897 the London employers, threatened 
with a strike for an eighf-hour-day, put their case in the hands of 
the Employers' Federation, and the federation determined to sup¬ 
port them by a general lock-out, it was understood that tliis lock-out 
was enforced, not only in order to resist the reduction of hours in 
London, but to obtain a settlement of all the important questions 
at issue between the federation and the unions as a whole. Tlie 
enginc-ers replied to the notices of a gradual lock-out by withdrawing 
the whole of their members from work in federated workshops. 
At first the lock-out affected .some 25,000 men employc'd in 250 
establishments, but by the close of the dispute the number of 
employers mvolved liad risen to 702, and of work-people to 47,500. 

Until November no meeting between the parties took place, but 
on the 24th of November and following days a conference was held 
in pursuance of negotiations with the parties by the board of trade, 
each side having its own chairman. 'The main point for which the 
employers contended was freedom on the part of each employer to 
introduce into his worlcshop any condition of labour under which 
any members of the trade unions were working in any of the federated 
workshops at the beginning of the dispute, except as regards rates 
of wages and hours of labour. Arising out of this general principle 
of freedom of management, a number ot special points were discussed 
and subsequently embodied in separate articles of the provisional 
agreement, and a system ol local and general conferences for the 
settlement and avoidance of future disputes was also included there¬ 
in. The employers absolutely declmed to grant any reduction 
ol hours ol labour. The negotiations dragged on for a considerable 
time, and were at one time broken off owing to the refusal of the 
men to ratify the provisional agreement. By the end of the year, 
however, it was evident that the position of the men was very much 
weakened owmg to the depletion of their funds, while tliat of the 
emploj'ers was stronger flian ever. On the 13th of January the 
London demand for an eight-hour-day was formally withdrawn, 
and after some further negotiation, and the embodiment in the 
agreement of the notes and explanations published by the employers, 
a settlement was arrived at and ratified by more than a two-thirds 
majority of the men, the final agreement being signed on the 28th 
of January. 

'fhe victory of the employers was complete, but the use made of 
it was moderate, and the relations between employers and workmen 
in the engineering trades on the whole improved, all matters likely 
to cause dispute being now amicably discussed between the repre¬ 
sentatives of the respective associations. 

In 1866 a strike 01 3000 shipwrights on the Clyde led to a general 
lock-out of shipbuilders in the district. In 1877, 25,000 iron ship¬ 
builders on the Clyde struck for 23 weeks for an advance of wages, 
the dispute beinp settled by arbitration. 

In igo6 the shipbuilders in the Clyde district struck work for about 
7 weeks to obtam an advance of wages of is. 6d. a week. The 
diroute ended in their defeat, about 15,000 men being affected. 

In 1891 a prolonged diroutc took place between the plumbers 
and engineers engaged in shipyards on the Tyne as to " demarca¬ 
tion "; 24(>o men were idle -from 7 to 8 weeks, the result being the 
drawing up of an elaborate list of apportionment ap}dicable to the 
Tyne and Wear. The shipbuilding trades have from early times 
been marked by numerous " demarcation " disputes, mostly of a 
local character, as to the limits of the work of the various bodies 
of work-people— e. g. between shipwrights and boatbuilders; 
shipwrights and joiners; shipwrights and boilermakers; iomers and 
cabinetmakers; boilermakers and engineers; engineers and plumbers; 
engineers and brassflnishers. Some of these matters are now dealt 
with by joint trade boards (see Asbitkation and Conciliation). 

Among the more important disputes in the iron trade are to be 
mentioned a strike and lock-out of 30,000 ironworkers in Stafford¬ 
shire in 1865, in which the men were beaten after a costly stoppage 
ol 18 weeks; an unsuccessful strike of 12,000 ironworkers in Wadles- 
brough for 18 weeks in 1866; and an unsuccessful strike of 20,000 
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ironworkers in Staffordshire for 4 weeks in 1883 against a reduction 
of wages, attended by rioting and destruction of plant. 

The nailraakers in the Dudley district engaged in widespread dis¬ 
putes in 1840, 1881 and 1887, The strike of 1840 against a re¬ 
duction of wages was unsuccessful. Those of 1881 and 1887 were 
for advance ot wages; the former was wholly, the latter partially 
successful. The women chain-makers of Cradley Heath successfully 
struck in 1910 for an increase of wages. 

Other Trades. —Among other noteworthy disputes are to be 
mentioned:— 

1. A successful strike of 14,000 persons in the Leicester hosiery 
trade in 1819 for an advance in wages. 

2. An umiucces.sful strike of 13,000 or more tailors in London in 
1834 for a rise of wages and reduction of hours, lasting several months. 

3. A dispute among the iiottery workmen in the Midlands in 1830 
against the terms of yearly hiring, leading to a general lock-out 
of over 15,000 men for 10 weeks, which ended in the defeat of the 
men. 

4. A series of disputes among agricultural labourers in 1872-1874 
for increases of wages and otlier improvements in the conditions of 
employment, in which the men were mostly successful. These 
di.sputes, winch arc almost the only widespread disputes recorded 
in agriculture, evoked much public interest. 

5. In 1889 there was a prolonged strike of dock and waterside 
labourers in London for a rise in wages and other alterations in 
conditions of employment, which was successful, mainly tlirough 
the financial support received from the Australian trade unions 
and from the general public. It began on the 13th of August with 
a small local dispute at the West India Docks about the wages earned 
for discharging a certain cargo, but spread rapidly among all clas.ses 
of dock labourers in the f»ort, who took the opportunity of demanding 
an increase in the rati' of pay lor time work from sd. to-M,, the 
abolition of contract and piece-work, and the remedy of other 
grievances. They were joined by the stevedores and lightermen, 
who came out " in sympathy," though the latter class of men soon 
formulated a set of demands of their own. Employment was brisk, 
the weather fine, and the public sympathetic, and in a few days’ 
time not less than 16,000 men were idle. For the mostfpart they 
were unconnected with trade unions which could give them strike 
pay, but during tlie month that the strike lasted the public at home 
and abroad subscribed nearly ^50,000 in support of the strikers. 
Of this total over ^30,000 came from Australia, where from the 29th 
of August onwards a scries of meetings were held for the purpose of 
raising funds to assist the London laliourcrs. The Australian sub¬ 
scriptions practically decided the issue of the contest. On the very 
day on which the first Australian meeting was held at Brisbane the 
leaders of tlie strike attempted by means of a " no-work manifesto " 
to widen the area of the dispute and cause a general stoppage of 
industry. Though this attempt was soon abandoned it caused 
considerable alarm and threatened to alienate public sympathy from 
the men. Early in September many of the wharfingers made sepa¬ 
rate settlements with uie strikers, and the shipowners attempted to 
put pressure on the dock companies to allow them to employ labour 
direct within the docks. The apprehensions of the public led to the 
formation of a conciliation committee at the Mansion House, includ¬ 
ing the Lord Mayor, the bishop of Ixmdon, Cardinal Manning, Sir 
John Lubbock (Lord Avebu^), and others, who mediated between 
the strikers and the dock directors, with the result tliat after one 
abortive attempt at a settlement, the terms of which were rejected 
by the men, an agreement was arrived at on the 14th of September, 
under which the dock labourers obtained the greater part of their 
demands. From the 4th of November the rate of hourly wages 
for time work was raised to 6d., with 8d. overtime; contract work 
was converted into piece-work, with a minimum rate of 6d., and 
other points in dispute were settled. Though during tlie strike cases 
of intimidation and -violence on the part of pickets were by no 
measa absent, the police-court charges arising out of the dispute 
were remarkaMy few. By the end of the year the Dock Latiburers' 
Union (which had previously been known as the Tea Operatives 
and General Labourers’ Union, and at the beginning of the dispute 
numbered about 800 members) had increased its membership in 
London to over 20,000—a number which was afterwards further 
increased by the formation of provincial branches. In London, 
however, the membership rapimy declined during the following,«k- 
years of depression of trade. The ^■vedores, who, as above re¬ 
marked, came out" in sympathy " with the dock labourers, returned 
to work as soon as the latter w.re satisfied, but the lightermen's 
demands were adjusted by an award of L ord B rassev before they 
returned to work. 

6. The organisation of labour at the principal ports which 
followod this dispute led to a series of struggles between the now 
unions and the snipowners, who formed an organization called the 
Shipping Federation Umited, and successfully established thdr 
right to employ " free labour ’’ in opposition to the unions of seamen 
and other bodies of labourers. The last of these disputes on a large 
scale occurred at Hull in 1893, and ended in the defeat of the dock 
labourers after a stoppagd affecting 11,000 men for 6 weeks. 

7. In 1895 a general stoppage of 46,000 boot and shoe operatives 
was terminated, after a stoppage of 6 weeks, by a settlement effected 
through the board of trade. The issues of this dispute were of 
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Interest as involving the scorn and limits of the functions of trade 
union action and of arbitration in relation to the management of 
■business. The terms of settlement, which were of an elaborate 
character, are still in operation. 

8. Two prolonged oispiites at Lord Penrhyn’s slate quarries 
in North wales in 1896 and 1900 attracted public notice from the 
obstinacy with which the contests were conducted on both sides. 
About 2500 work-iieople were affected, and the questions at issue 
were the recognition of the men's combination and the remedy of 
a numlicr of alleged grievances, including tlic abolition of the con¬ 
tract system. After 48 weeks' stoppage, during which the board 
of trade vainly tried to mediate, the first dispute was ended by a 1 
compromise; but in 1900 another struggle began which was per¬ 
sisted in by many of the men until November 1903, but without i 
success. ' I 


Foreign Countries, ! 

Below is given a brief acrount of the most recent strike 1 
statistics in the principal countries other than the United i 
Kingdom, excqit those of the United States, which are dealt | 
with in a separate section. 


France.— Detailed statistics of strikes and lock-outs in France j 
have been published annually since 1890 by the French office ^ 
du travail. The following are the figures for 1900-1906 I 


Year. 

Number of 
Disputes. 

Number of Work¬ 
people directly 
affected. 

Aggregate 
Duration in 
Working Days. 

1900 

903 

222,709 

3,761,227 

1901 

5 *.l 

111,414 

1,862,050 

1902 

.S12 

213,704 

4,675,081 

1903 

•■>71 

123.957 

*.44.3.219 

1904 

1,028 

271,267 

3.936.774 

1905 

8.35 

178,252 

2,785,167 

190O 

I..514 

439,280 

9.445.420 

Mean of 
7yrs. 

812 

222,806 

4,129,848 


The principal groups of industries affected by disputes were 
in 1900 and 1901 the transport, involving 47,125 and 36,636 
' work-people respectively; in 1902 the mining and quarrying, in¬ 
volving 119,181 work-people; in 1903 the textile manufacturing 


The figures from 1901 are summarized below:— 


Year. 

Number of Disputes 
terminating in the year. 

Number of Work-people 
directly and indirectly 
affected. 

1901 

logt 

68,iqi‘ 

1902 

1106 

70,696 

1903 

1444 

1 . 35 . 5*2 

1904 

1990 

145.480 

1905 

2657 

542.564 

igo6 

3620 

376.415 

1907 

25*2 

286,016 * 


In 1905, 232,425 work-people employed in the mining and 
smelting group were involved in disputes, and in 1906 and 1907 
102,888 and 90,890 work-people employed in the building group 
of trades were so involved. 

In the German statistics disputes are counted more than 
once if due to more than one separate cause. Of the total 
number of disputes tabulated in this way during the period 
iqoi-1907, 56 °/a were on questions of wages, 15 % on questions 
of hours, 10 % on questions of the employment of particular 
classes of persons and the balance on questions of working 
rules and other causes. 

During the same period 20 % of the disputes were settled 
in favour of the work-pQpple, 45 % in favour of the employers, 
and 35 % were compromised. 

Belgium.—The following figures arc based on reports pub¬ 
lished by the Belgian labour department. 

The table given below shows the number of strikes and the 
number of work-people directly affected by strikes in each 
of the years 1901 to 1907. 

The mining industry and the transport trades accounted for 
20,813 8Ad 15,063 of the work-people affected in 1901, and 
the mining industry and the textile indu.stry accounted for 
59,168 and 7975 of the work-people in 1905. In 1906 the 
mining industry accounted for 12, j 89 of the work-people affected, 
and in 1907 the transport trades accounted for ro,66o, the mining 



1901. 

tQ02. 

1903. 

1904. 

1905. 

1906. 

1907. 

Number of strikes. 

Number of work-people directly affected by strikes . 

117 

43.814 

73 

10.477 

70 

7.649 

81 

12.375 

133 

75.672 

220 1 

2O.S58 1 

227 

46.908 


industry, involving 76,376 work-people; in 1904 the textile 
manufacturing industry, involving 76,293 work-people; the 
transport, involving 69,293 work-people, and the agricultural, 
forestry and fishing group, involving 52,333 work-people; in 
1905 the building and metal trade groups of industrie.s, involving 
about 32,000 work-people in each; and in 1906 the building, 
metal and mining quarrying groups of industrie.s, involving 
about 90,000 work-people in each. 

In the French statistics of causes of disputes a dispute due 
to several causes is entered as many times as there are causes, 
not merely under its principal cause, as in the United Kingdom 
statistics. It would be possible to summarize the relative 
prevalence of different groups of causes of trade di.sputes by the 
numbers involved, but it Ls sufficient to say that the results 
during the period 1900 to 1906 were as follows: 12 % in favour 
of the work-people, 25 % in favour of the employers, and 63 % 
compromised. A general.strike of railway employees all over 
France in 1910 threatened to spread to other industries and 
caused an acute political crisis, but the energetic measures taken 
by M. Briand’s government, especially the issue of mobilization 
orders to all the reservists on the affected lines, brought about 
its collapse in little more than a week. 

Germany .—Before 1899 there were no official statistics of 
strikes and lock-outs throughout the German Empire, but 
certain figures were collected and published by the committee 
of the “ Gewerkschaften,” or Socitd Democratic trade unions, 
in their Correspondenzblait. These figures, however, were 
admittedly incomplete. From 1899, 'however, statistics have 
been published by the German imperial statistical office for 
(trikes and lock-outs other than in agriculture. 


industry for 9626 and the textile industry for 7961 of the work¬ 
people affected. The causes of the strikes during the period 
were mainly questions of wages, nearly 80 % of the work-people 
being involved on this account, and the results were mainly in 
favour of the employers, viz. 71 %. Of the total number of 
work-people affected by strikes in the period 1901-1905 68% 
returned to work on employers’ terms without negotiation. 
From 1906 particulars are given of lock-outs and of the number 
of work-people indirectly affected by .strikes. 

In 1906 five lock-outs were recorded, all in the textile industry, 
affecting 23,621 work-people, and in 1907 four lock-outs were 
recorded affecting 16,274 work-people (one of these lock-outs 
affecting 16,000 work-people employed in the transport t ade). 

The number of work-people indirectly affected by strikes was 
11468 in 1906 and 19,248 m 1907. 

Sweden .—^The Swedish labour department has published 
statistias of strikes since 1903. There were in 1903 142 dis¬ 
putes directly affecting 22,568 work-people, in 1904 215 
disputes directly affecting 11,485 work-people, in 1905 
175 disputes directly affecting 32,368 work-people, in 1906 
277 disputes directly affecting 18,612 work-people, and in 
1907 298 disputes directly affecting 21,722 work-people. Of 
the 1107 disputes recorded in the five years 691 were caused 
by questions of wages. Of the 1107 disputes 362 ended in 
favour of the work-people, 272 in favourof the employers, and 
395 in a compromise. In 1909 there was a great national strike 
involving almost every industry, and lasting some six months. 

Denmark .—The statistics of disputes in Denmark are pub¬ 
lished by the Danish statistical bureau. During the pOTod 
1900 to 1906 the number of disputes varied from, 57 in 1901 
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to 89 in 1906, and the number of work-people directly affected 
from 7606 (involved in 68 disputes) in 1900 to 1148 (involved 
in 43 disputes) in 1903. The numoer of work-people shown is 
jfre maximum number affepted at any ope time, but the number 
involved.is not obtained fqr all disputes. Of the total number 
of disputes which took place during the seven years’ period 
1900-1^6, viz. 518, 53% were caused by questions of wages, 
3 % by hours of labour, 7 % by working arrangements, rules, &c., 
b % by questions of trade unionism, and 31 % by other causes 
or,cauges unknown. 

Holland .—Statistics of disputes in Holland are published 
by the central statistical bureau. During the three years 
1904, 1905 and 1906 the number of disputes recorded were 
102, 132 and 181 respectively, and the number of work-people 
directly affected 11,186, 7364 and 18,858 respectively, but the 
number of work-people sifcctcd was not ascertained in every 
dispute. The causes of disputes arc measured by the number 
of days lost by the work-people directly affected (though these 
particulars were not obtained for all disputes), and the days 
lost by disputes which had more than one cause are included 
under each cause or object. In 1904 25%, in 1905 53% and 
in 1906 51 % of the time lost was caused by questions of wages. 
The results of disputes in the three years are shown in the 
following table:— 


. Result. 

Number of Disputes. 

1904. 

1905. 

1906. 

In favour of work-people . 

24 

25 

35 

In favour of employers 

43 

49 

t >3 

Compromised. 

31 

55 

08 

indeterminate or unknown . 

4 

3 

7 

Total. 

102 

132 

173 


The figure for 1906 does not include 8 “ sympathetic ” disputes 
which came to an end when the original dispute terminated in 
connexion with which they occurred. 

Austria .—Particulars of strikes and lock-outs are published 
by the Austrian labour department. 

The following table shows the number of strikes, the number 
of strikers and non-strikers affected, the number of working 
days lost by strikers, and the number of lock;outs and work¬ 
people involved in each of the seven years 1900 to 1906. 
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of working days lost during tbp same four years were 278,956, 
284,140,489,775 and 613,98 6 respectively. Of the total numpef 
of disputes in the seven years (859), 208 occurred in fbebuilding 
trades, 139 in the metal trades, 79 in the clothing trades, 62 in 
the miniqg industry, 60 in'the transport trades and 48 in thefoo^ 
and tobacco preparation industry. Of the 740 disputes occur¬ 
ring in the same period for which a cause could be tabulated, 
248 were for an increase in wages, 94 against the employment 
of particular persons, 64 were for both an increase in wages 
and a decrease in hours of labour, and 45 ag^st a reduction 
in wages; and of the 841 disputes for which the result could 
be tabulated, 293 were in favour of the employers, 250 were in 
favour of the work-peopjle, 200 were settled by compromise, 
and the balance (98) were indefinite in their settlement. Four 
of the Canadian provinces, Ontario, Nova Scotia, British 
Columbia and Quebec, and the Dominion government have 
enacted laws with a view to the peaceful settlement of industrid 
disputes. Under the Industrial Disputes Investi^tion Art 
of 1907 str&es and lock-outs arc unlawful in industries termed 
public utilities prior to or duripg a reference of such dispute 
to a board of conciliation, a provision which is enforced by 
heavy penalties. Thirty days’ notice of intended changes in 
wages or hours have to be given under the act. 

Australia and New Zealand .—^Four of the Australian states 
(Victoria, New South Wales, South Australia and Western 
Australia) and the Commonwealth as a whole have enacted 
laws with a view to the peaceable settlement of disputes between 
employers and work-people, but the laws of Victoria and 
South Australia are inoperative though unrepealed. These two 
states and Queensland have, however, established wages boai ds 
which tend to prevent disputes on the question most frequently 
the cause of strikes or lock-outs. The original inspiration of the 
conciliation and arbitration laws arose from the great strikes 
of 1890 to 1892, which turned to a great extent on the 
attempt of labour unions to .secure a monopoly of employment. 
They all ended in the defeat of the work-people and m a great 
w;eakening of trade unionism in the colony. 

In New Zealand a law has also been in force since 1894 for 
the encouragement of the formation of industrial unions and 
associations, and to facilitate the settlement of industrial 
disputes. Strikes and lock-outs are now illegal in New 
Zealand. 



1900. 

190X. 

1902. 

*903. 

i*)04. 

*905, 

1906. 

Number of strikes. 

30.1 

270 

264 

334 

4*4 

686 

*,083 

Number of work-people taking part in strikes . . . 

Number of non-strikers affected. 

103,t28 
7.737 

24,870 

2,840 

.37.471 

6,354 

46,215 

5 ,* 4 S ' 

64,227 

9,30* 

99.59* 

**,340 

155,688 

*3.098 

Number of working days lost by strikers .... 

3.483,963 

* 57.744 

284,040 

300,567 

000,029 


2 ,t 9 *. 8 J 5 

Number of lock-outs. 

Number of work-people directly involved in lock- 

xo 

3 

8 

8 , 

6 

17 

50 

outs. 

4.036 

302 

1,050 

*.334 

23.742 

*1,197 

67,872 


In the tabulation of causes or objects of disputes the work¬ 
people are entered as many times as there are causes. During 
the period 1900 to 1906 questions of wages were the pre¬ 
dominating cause of dispute. 

Twenty-five per cent, of the work-people were involved in 
disputes during 1900 to 1906 which resulted in favour of the 
employers, 13 % in disputes which resulted in favour of the 
work-people, and 62 % (n disputes which were compromised. 

Tbt Britisk Colomes. 

Canada.—Statistics of disputes are pubfished by the depart¬ 
ment of labour. During the seven years 1901 to 1907 the totid 
number of disputes recorded was 859, the number each year 
being as follows:— 


1901 . 

1902 . 

1903 - 

1904 . 

1905 . 

* 906 . 

* 1907 . 

*04 

*23 

160 , 

103 

8 y 

_ 

*38 

*44 


In 1904 the number of work-people involved was 15,^; in 
11905,16,127; in 1906,26,014 and in 1907, 34,972. Hw number 


•Authorities. —The following are among the more important 
otiicial publications on strikes and lock-outs: Keports of the Chief 
Dabour Correspondent of the Board of Trade on Strikes andsLockj- 
outs (annually from 1888); Labour Gasette (Board of Trade,monthly 
from May 1893); Reports of Royal Commission on liabour (1891- 
1894); Report of the Royal Commission on Trade BiSputn and 
Trade Combinations (1906); Third Abstract of Foreign Xahonc 
Statistics (Board of Trade, 1900 —Section on Trade Disputes), emd the 
publication of the offices given as the authorities for the strike 
statistics of the various foreign countries ahd colonies. (See'also 
list of authorities On Trade XInions and Arbitratioh 0o»- 

ClUATIOI*.) 

Untied States. 

The first recourse to a strike in the United States occuig^ed 
b 1740 or 1741, when a combined strike of jouroeymeq balaKra 
occurred in .New York Qty. An information was filed in 1,7)41 
against the strikers for conspiracy not to bake until fritir waj^ 
were raised. On this they were tried and convicted, but it 
does not appwr that a^ sentence was ever Hfty 

1796 an associatbn of journeymen shoemakers tin Ifiulad^pi^ 
ordered a, “ turn-out ’’ or strike to secure an^ mcieasie ot 
and agab b 1798, for the same purpose, both stnjns 

XXV. 33 a 













STRIKES AND LOCK-OUTS 


1034 

successful. In 1799 the shoemakers of Philadelphia struck 
against a reduction of wages, the strike lasting about ten weeks, 
and being only partially successful. These four are the only 
strikes to which any reference can be found that occurred in the 
United States prior to the 19th centurj'. The condition of 
industry generally during the colonial days was not conducive 
to strikes. The factory system had not taken deep root, masters 
and men worked together, and so there was no opportunity 
for concerted action. 

The first notable American strike occurred in November 
1803, in the cit)' of New York, and is commonly known as the 
fiotaUt “ sailors’ strike.” The sailors in New York had 
Early been receiving $10 per month. They demanded 

strtkaf. an increase to $14. In carrying out their purpose 

they formed in a body, marched through the city, and 
compelled other seamen who were employed at the old 
pates to leave their ships and join the strike. The strikers 
were pursued and dispersed by the constables, who arrested 
their leader and lodged him in gaol, the strike thus terminating 
unsuccessfully. In 1805 the Journeymen Shoemakers’ Associa¬ 
tion of Philadelphia again turned out for an increase of wages. 
The demands ranged from *5 to 75 cents per pair increase. 
This strike lasted six or seven weeks and was unsuccessful. 
The strikers were tried for conspiracy, the result of the trial 
being published in a pamphlet which appeared in 1806. An 
account of this trial may be found in the United States Supreme 
Court library. In November 1809 a strike among the cord- 
wainers occurred in the city of New York. The proprietors 
quietly took their work to other shops, and by this stratagem 
defeated the strikers; but the action Iwing di-scovered, a general 
turn-out was ordered by the Journeymen Cordwainers’ Asso¬ 
ciation against all the master workmen of the city, nearly aoo 
men being engaged in the strike. At that time a stoppage of 
work in one shop by the journeymen was called a “ strike 
a general stoppage in all shops in a trade was known as a 
“general turn-out.” A member of a journeymen’s associa¬ 
tion who did not keep his obligations to the organization was 
denominated a “ scab.” 

In 1815 some of the journeymen cordwainers of Pittsburg, 
Pennsylvania, were tried for conspiracy on account of their con¬ 
nexion with a strike, and were convicted. In 1817 a peculiar 
labour difficulty occurred at Medford, Massachusetts. Thacher 
Magoun, a shipbuilder of that town, determined to abolish 
the grog privilege customary at that time. Mr Magoun gave 
notice to nis people that no liquor should be used in his ship¬ 
yard, and the words “ No rum ! ” “ No rum ! ” were written on 
the clapboards of the workshop and on the timbers in the yard. 
Some of Mr Magoun’s men refused to work; but they finally 
surrendered, and a ship was built without the use of liquor in 
any form. 

The period from 1821 to 1834 witnessed several strikes, 
but rarely more than one or two in each year. These strikes 
occurred among the compositors, hatters, ship carpenters and 
caulkfers, journeymen tailors,-labourers on the Chesapeake &Ohio 
canal, the building trades, factory workers, shoemakers and 
others, ^e of the most notable of these, for its influence 
succeeding labour movements, occurred in 1834, in the 
cuy of Lynn, Massachusetts. During the latter part of the pre¬ 
ceding year tiie female sKoebinders of that town began to agitate 
the question of an increase of wages. The women engaged in 
this work usually took the materials to their homes. The 
manufacturers were unwilling to increase the prices paid, so a 
meeting for consultation was held by more than one thousand 
binders. This was on the ist of January 1834. The binders 
resolved to take out no more work unless the increase was granted. 
The employers, however, steadily refused to accede to the 
demands, as they found no difficulty in having their work done 
in neighbouring towns at their own prices. The strike, after 
three or four weeks, came to an unsuccessful termination. In 
FebnAiy of the same year a disturbance of short duration 
occurred at Lowell, Mass., among the female factory operatives. 
Their strike was to prevent a reduction of wages. Ihiring the 


year 1835 there was a large number of strikes throughout the 
eountiy, instigated by both men and women. The number 
of strikes by dissatisfied employees had at this time become so 
numerous as to call forth protests from the public press, the 
New York Daily Advertiser of the 6th of June 1835 declaring 
that “ strikes are all the fashion,” and suggesting that it 
was “ an excellent time for the journeymen to come from the 
country to the city.” 

The United States government, through the census office 
and the department (now bureau) of labour, has investigated 
the question of strikes, the result being a fairly 
continuous record from 1880 to the 31st of December 
1905 inclusive. In 1880, according to the tenth 
census, there were 610 strikes, but the number of establish¬ 
ments involved in them was not reported; the record must 
therefore commence with 1881, and since then the facts have 
been continuously and uniformly reported by the department 
(now bureau) of labour. This record, so far as numbers are 
concerned, is shown in the following table;— 


Year. 


Strikes. 


Lock'outs. 

Number of 
Striker. 

Establibh* 

meius 

involved. 

Kmployces 
thrown out 
of employ¬ 
ment. 

Establish- 
^ mems 
involved. 

Kinployccs 
thrown out 
of employ¬ 
ment. 

1881 

471 

2,928 

129,521 

9 

655 

1882 

454 

2,105 

154,671 

42 

4,131 

1883 

478 

2,759 

149,763 

117 

20,512 

1884 

443 

*,.3'>7 

147.054 

354 

18,121 

1885 

1>4S 

2,284 

242.705 

183 

15,424 

1880 

1.4.3* 


508,044 

1.509 

101,980 

1887 

I.4.3<* 

6,589 

379.676 

1281 


1888 


3,50(> 

147.704 

tSo 

15,176 

1889 

1.075 

.3.786 

249,559 

132 

10,731 

1890 

1,833 

9,424 

351.944 

324 

21.5.55 

1891 

I.717 

8,ii0 

298,939 

546 

31.014 

1892 

1,298 

5.540 

20ll,(>71 

716 

.32,014 

1893 

1,305 

4,555 

205,914 

.305 

21,842 

1894 

1,349 

8,196 

660,425 

875 

29.619 

189.5 

1*215 

6,973 

392.403 

.370 

14.785 

1896 

1,026 

5.462 

241,170 

51 

7,668 

1897 

1,078 

8,^92 

408,391 

171 

7.763 

1898 

1,056 

3,8og 

249.002 

X64 

14,217 

1899 

1,797 

II,.3I7 

417,072 

.323 

14,817 

1900 

1,779 

9,248 

505,066 

2281 

62,653 

1901 

2.924 

io.go8 

543..386 

451 

20,457 

1902 

3,162 

14.248 

659,792 

1304 

31.715 - 

1903 

3,494 

20,248 

656,055 

.3288 

131.779 

1904 

*,.307 

10,202 

5I7.2II 

2316 

56,604 

I9“5 

2,077 

8.292 

221,086 

1255 

80,748 

Total 

.36,757 

181,407 

8,703,824 

18,547 

825,610 


Statistics of Strikes.—Out of the total of 181,407 establish¬ 
ments at which strikes took place during the period named, 
69,899 were in building trades, 17,025 in coal and coke, 7381 in 
tobacco, 20,914 in clothing, 4450 in stone-quarrying and cutting, 
1555 in boots and shoes, 1^51 in furniture, 1476 in brick-making, 
2999 in printing and publishing, and 1086 in cooperage. These 
ten industries supplied 128,336, or ^o■^4% of the whole number 
of establishments in which strikes occurred during the twenty- 
five years. In the lorJc-outs occurring during the same time 
five industries bore a very large proportion of the burden, 
involving 13,716, or 73'95 % of the whole number of establish¬ 
ments, which was 18,547. The industries affected were: 
building trades, 10,142; clothing, 1943; stone-quanydng and 
cutting, 901; boots and shoes, 337; tobacco 393. llie whole 
number of persons thrown out of employment by strikes was 
8,703,824, of whom 90'57 % were males and 9'43 % were females; 
and the total number thrown out of employment by lock-outs 
during the same period was 825,610, of whom 84-18% were 
males and 15-82 % were females. About 70 % of the whole 
number of strikes were ordered by labour organizations; and of 
the number so ordered (25,353) 49'48% succeeded, 15-87% 
succeeded partly, and 34-65% failed. Of the whole numb« 
of strikes, 47'94% succeeded, 15-28% succeeded partly and 
36-78% failed. Of the lodc-outs, 50-79% succeeded, 1071% 
succeeded partly and 32-09 % failed. TTie average duration 
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of the strikes for the whole period was *s'4 days, and of the 
lock-outs 84‘6 days. 

More strikes were occasioned by demands for mcrease of 
w^es than for any other one cause, 3*’a4 % of all strikes 
being foiwthis 6ause, but this in combination with other causes 
attributable in whole or in part to demands for increase of 
wages brings the demands up to 4o'73 %. 

The next most fruitful cause of strikes is disagreement con¬ 
cerning the recognition of the union and union rules. For 
this i 8'84 ^ of strikes were declared, and both alone and 
combined with other causes produced 32'3S %. Objection to 
reduction of wages caused 11’90 % while demands for reduction 
of hours alone and combined with other causes produced 9'78 % 
of strikes. 

Of the total number of establishments involved in strikes 
57‘9i % were involved for causes cither in whole or in part due 
to demands for increase of wages. The most important cause 
of lock-outs during the twenty-five years was disputes concern¬ 
ing the recognition of the union and union rules and employees’ 
organizations, which alone and combined with various causes 
produced nearly one-half of all lock-outs and more than one- 
half of all establishments involved in lock-outs. The United 
States government’s account of losses from strikes is for the 
period from, January 1881 to the 31st of December 1900, the 
five years from 1901 to 1905 inclusive not being included in 
that account. It is difficult to ascertain exactly the losses of 
employees and employ'ers resulting from strikes and lock-outs. 
Differences may counterbalance each other, so that the results 
given below for the period named may be considered as fairly 
accurate. 

The total loss to employees and employers alike in the estab¬ 
lishments in which strikes and lock-outs occurred, for the period of 
twenty years, was thus $468,968,581. The number of establish¬ 
ments involved in strikes during this period was 117,509, making 
on average wage loss of $2194 to employees in each establishment 
in which strikes occurred. The number of persons thrown- out 
of employment by reason of strikes was 6,105,694, makmg an 
average loss of $42 to each person involved. The number of 
establishments involved in lock-outs was 9933, making an average 
loss of S4915 to employees in each establishment in which lock- 


the number of establishments involved was 127,44*) while 
6,610,001 persons were thrown out of employment. These 
figures show an average wage-loss of $2406 to the employees 
in each establishment, and an average loss of $46 to each 
person involved. The assistance given to strikers by labour 
organizations during the period was $16,174,793; to thosse 
involved in lock-outs, $3,451,461, or a total of $19,626,254. 
This sura represents but 6 40 % of the total wage-loss incur^ 
in strikes and lock-outs, and is probably too low. Much assist¬ 
ance was also furnished by outside sympathizers, the amount 
of which cannot be readily ascertained. The total loss to the 
establishments or firms involved in strikes and lock-outs during 
this period was $142,6^9,104. 

The states of Illinois, Massachusetts, New York, Ohio and 
Penni>ylvania,being the leading manufacturing states, necessarily 
experienced the largest number of strikes. Out of 117,509 
establishments having strikes during the period named, 87,878,* 
or 74-78 % of the whole, were in these five states; and out of 
9933 establishments having lock-outs, 8424, or 84-81 % were 
in these states. In 1900 these states contained 45-02 % of all 
the manufacturing establishments in the United States, and 
employed 55-15 % of the entire capital invested in mechanical 
industries. 

A significant feature of the report for the twenty-five year 
period relates to efforts to settle strikes, during the years 1^1 
to 1905 inclusive, a feature which had not been embodied 
before. The results are shown in the following table:— 


Strikts. . 


Lock-outs. 1 

Year. 

Number. 

Number 
settled by 
joint agree¬ 
ment. 

Number 
settled by 
arlMtration. 

Num¬ 

ber. 

Number 
seUied by 
joint agree¬ 
ment. 

• 

Number 
settled by 
arUtrattoti. 

1901 

2,924 

149 

49 

88 

10 

2 

1902 

3.162 

204 

58 

78 

II 

I 

1903 

^494 

246 

66 

154 

18 

3 

1904 

2,307 

T30 

23 

1 X 2 

17 

2 

I 9<’5 

2,077 

74 

27 

109 

10 

3 

Total 

13.964 

0 

00 

223 

541 

66 

11 


Strikes. 


Lock-outs. 


Iflcter/c 


Year. 

To date when Strikers were 
re-employed or employed 
elsewhere. 

Loss of 
Employers. 

To date when Employees locked 
out were re-employed or 
employed elsewhere. 

Loss of 
Employers. 

Wage-loHS of 
Employees. 

Assistance to 
Employees by 
Labour 
Organizations. 

Wage*los8 of 
Employees. 

Assistance to 
Employees by 
Labour 
Organizations, 


$ 

$ 

* 

$ 

$ 

* 

r88i 

3.372.578 

287,999 

1.919,483 

18,519 

3.130 

6,960 

1882 

9,864,228 

734.339 

4,269,094 

466.345 

47,668 

112,382 

1883 

6,274,480 

461,233 

4,696,027 

1,069.213 

102,233 

297,097 

1884 

7,666,717 

407,871 

3.393.073 

X.421.410 

314.027 

640,847 

1883 

10,663,248 

465,827 

4.388,893 

901,173 

89,488 

453.477 

1886 

14.992,453 

1,122,130 

12,357,808 

4,281,058 

549,452 

1.949,498 

1887 

16,560,534 

1.121.554 

0,698,495 

4,233.700 

155346 

*.819.736 

1888 

6,377.749 

1,752.668 

6,509,017 

2,100,037 

85.931 

X»2I7,X99 

1889 

10,409,686 

592,017 

2,936,752 

1.379.722 

115.389 

307.125 

l8go 

13.675.338 

910,285 

5,135.404 

957.966 

77,210 

486,258 

1891 

14,801,305 

1.132.557 

6,176,688 

883,709 

50,19s 

0X0,S8S 

1892 

10,772,622 

. 833.874 

5.145.691 

2,856,013 

537.684 

1,695,080 

1893 

9,038,048 

563.183 

3,406,195 

6,659,401 

364,268 

1.034.4*0 

1894 

37.14s.53* 

931.05a 

18,982,129 

2,022,769 

160,244 

982,584 

1895 

13,044,830 

339.165 

3,072,282 

791,703 

67.701 

384.155 

1896 

11,096,207 

462,163 

5,304.235 

690,945 

61,355 

357.535 

1897 

17,468,904 

7*1.164 

4,868,687 

583.606 

47.326 

*98,044 

1898 

10,037.284 

585.228 

4.596,462 

880,461 

47,098 

239,403 

1899 

15.157.96s 

1,096.030 

7,443.407 

1.485.174 

2*6,957 

379,36s 

1900 

18,341.570 

».434.452 

9.431.299 

16,136,802 

448.219 

5,•447,930 

Total 

257.863.478 

16,174,793 

Z32,73IrX3t 

48,819.74s 

3.451,461 

19.9*7.983 
_ _— 


occurring in the United States from 1881 to the 31st of December 

1900 inclusive. 

Among them 
have occurred 
what may be called historic 
strikes, the first of which 
was in 1877, though of 
course many very severe 
strikes had taken place 
prior to that year. The 
great railway strikes of 
1877 began on the Balti¬ 
more & Ohio Railroad at 
Martinsburg, West Vir¬ 
ginia, the immediate cause 
of the first strike being a 
10 % reductum of TOges 
of all employees.. *rhis. 
however, was but one of 
many grievances. Thera 
was irregular employment. 
Men with famuies were 
permitted to work only 
three or four days pu 
week, the remainder of the 
time bemg forced to spend 
away from home at their 
own expense, leaving them 
but liwe money for do¬ 
mestic use. Wages, pay¬ 
able monthly, were mten 
retained seve^ months. 
The tonnage of trains was 
increased, and the men 
were paid only for the 
number of miles nm, irre¬ 
spective ot the time con- 


outs occurred, while the number of employees thrown out was 
504,307, making an average loss of I97 to each person involved. 
Combining the figures for strikes and lock-outs, it is seen that j 


snmed. 


1877. Riot, deetmetion of prop^y and loss of life oecuned at 
MaitinelNUg.Baltimoreand various places in Fean^rlvania. Xneetate 
militia at Maitmsbnrg and Pittsburg syn^thised with the etrikers, 
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affiliated ■with them and nduwd to dte tipon them. United State* arrived the workmen broke through the mill fence, entrenching them- 
troops were ordered from Eastern garrisons, and they dispersed selves behind the steel billets, and made all prep^tions to resist 
the mobs. In Cincinnati, Toledo and St Louis mobs of roughs and tlie approach of the Pinkerton barges; and they resisted all attempts 
tramps collected, and succeeded in closing most of the shops, fac- to land, the result being a fierce battle, brought on by a heavy 
tories and rolIing-miUs in tliose cities. There wore also formidable volley of shots from the strikers. The Pinkertons were armed 
demonstratinns in Chicago, as well as in Syracuse, Buffalo, with Winchesters, but they were obliged to land and ascend the 
West Albany and Hornclisvillc, New York, where mobs were embankment single file, and so were soon dri-ven back to the boats, 
dispersed by the state militia without violence or destruction of sufiering severely from the fire of the strikers. Many efldrts were 
property. ^ made to land, but the position of the men they were attacking, 

^ Tiie Pennsylvania Railroad also had a memorable strike, accom- behind their brea.stworks of steel rails and billets, was very strong, 
panied by riots and much violence and destruction of property, and from this place of safe refuge the detectives were subjected to 
during the same year, the strike being odererd on account of a a galling fire. This opening battle took place on the 5th of JuJy, 
general reduction in wages and .some other causes which came in to about four o'clock in the morning, and was continued in a desultory 
create the difficulty. The complete story of this strike is too long way during the day. It was renewed the following day. A brass 
to relate here, but from the beginning 1hc strikers had the active ten-pound cannon had lieen secured by the strikers, and planted 
S'ympathy of a large proportion of the people of Pittsburg, where so as to command the barges moored at the banks of the river, 
the chief movements occurred. The actual loss to the Pennsylvania Another force of one thousand men had taken up a position on the 
Company not including freight, has been e.stiraatcd at $2,000,000, opposite side of the river, where tliey protected themselves and a 
whil^he ioss of property and loss of business at Pittsburg amounted cannon which they had obtained by a brea.stwork of railway ties, 
to $5,000,000. Claims were presented before the courts in AUe- A little before nine o'clock a bombardment commenced, the cannon 
ghony county to the amount of over $3,500,000. while the actual being turned on the boats, and the firing was kept up lor several 
amount paid by compromise and judgments was over $2,750,000. hours. The boats were protected by heavy stool plates inside, 
Both the toregoing strikes were unsuccessful. so efforts were made to fire them. Hose was procured and oil 

The next g^t strike was that of the telegraphists, which occurred sprayed on the decks and sides, and at the same time many barrels 
in tlie year 1883. 'This strike was inaugurated to secure the abolition oa oil were emptied into the river above the mooring place, the 
♦ of Sunday work wi^ut extra pay. the reduction of day-turns to purpose being to igmte it and then allow it to float against the boats, 
eight hours, and the equalization of pay between the sexes for the Under these combined movements the Pinkstons were oUiged 
same Wnd of work. Universal increase of wages was also demanded, to throw out a flag of truce, but it was not recognized by the strikers. 
The strike coramenced on the igtii of Inly and ended on the 23rd The officers of the Amalgamated Association, however, interfered, 
of August 1883, although it was declared oft on the 17th of the latter and a surrender of the defectives was arranged. It was agreed that 
month. It was nnsucocssful, the employees losing $250,000 and they slioull be safely guarded, under condition tliat they left their 
expending $62 000 in assistanoe to destitute fellow operators. The arms and ammunition, and, having no alternative, tliey accepted 
employ^ lost nearly $1,000,000. the terms. Seven had been killed and twenty or thirty wounded. 

Another historic strike, only partially successful, was that on the On the loth of July, after several days’ corre-wondence ■with the 
South-Western or Gould system of railways in the years 1885-1886, state autlioritios, the governor sent the entire force of the militia 
but tlio most prominent fobour controversies in uie jgth century of the state to Homestead. On the 12th the troops arrived, the town 
were thosfe at Homestead, Pa., in July 1802, and at Chicago in 1894. was placed under martial law, and order was restored. There had 
concerning which a more detailed account is given below. Otlier been much looting, clubbing and stoning, and as the detectives, 
great labour convulsions have occurred which help to identify the after surrender, passed through the streets they were treated with 
decade beginning 1890 with the great strike era of the centuty. great abuse. Eleven workmen and spectators were killed in the 
Among them may be named the Lehigh Valley railroad strike fighu. 

in December 1893, the American Railway Union strike on the Great Congress made an investigation of Uus strike, but no legislative 
' Northern railway in April 1894; the great coal strike, whicli action was ever taken. Some indictments were made and lawsuits 
occurred in the same month; the difficulties at Lattimer, Pa.; and ensued. The mills were gradually supplied with new people, but 
those in the Coour d'Alene district of Idaho. the strike was not declared off until the 20th of November 1892. 

In l^y 1892 there occurred a most serious affair between the The Homestead strike must be considered as the bitterest labour 
Carnegie Steel Company and its employees at what is known as the war in the United States prior to the Chicago strike iu 1894. It 
Homestead Works, near Pittsburg, growing out of a was unsuccessful. 

AomMtMtf disagreement in the previous month in regard to wages. Probably the most expensive and far-reaching labour controversy 
StrllM or -pjjg parties were unable to come to an agreement, and which can properly bo classed among the historic controversies of 
the company closed its works on tlie 30th of June this generation was the Chicago strike of June and fhoCUcato 
and discharged its men. Only a small portion of the men were July 1894. Beginning with a private strike at the 
affected by the proposed adjustment of wages. The larger portion works of Pullman’s Palace Car Company at Pullman, a 
of them, who were members of the Amalgamated Association of suburb of Chicago, it ended with a pracrical insumwtion 
Iron and Steel Workers, were not affected at all, nor was the large of the labour emi>loyed on the principal railways radiating 
force of employees, some three thousand in number, who were not from Chicago and some of their affiliated hnes, paralysing internal 
members of that association. The company refused to recognize commerce, putting the puUic to great inconvenience, delaying 
flw association as an organization, or to hold any conference with the mails, and ip general demoralizing business. Its influences 
its representatives. Upon tlio failure to arrive at an adjustment were felt all over the country, to greater or less extenU accordmg 
of the wage difficulty the company proposed to operate its works to the Hues of traffic and fhe courses of trade. The contest 
by the employment of non-union-men. The men, who could not was not limited to the parties with whom it originated, for soon 
sroure recognition, refused to accept the reduced rates of wages, there were brought into it two other factors or forces. The 
and also came to the determination that they would resist the original strike grew out of a demand of certmn employees of the 
oompany in every attempt to secure non-union ■workers. Pullman Corapaiiy in May 1894 for a restoration of nic wages pmd 

Tae history o< the events at Homestead shows that the lodges during the previous year. The company ckimed that the reduxAion 
(xuanosing the Amalgamated Association proceeded to organize in the volume of business, owing to business depression, did not 
whM was styled an " advisory committee ” to take charge of affairs warrant the payment of the old wages. On account of the increased 
for the strikers. All employees of company were directed to moduction.of rolling-stock to meat the traffic inciUent to the World s 
break their contracts and to refuse to wrork until the Amalgamated Fair in 1893, orders for building cars were not e^y obtaiMble, 
Association was recognized and its terms agreed to. The works a large portm* ■of the business of toe Pullman wmpany bang 
■were shut down two day* prior to tbe time provided by the contract contract busineasin the way of building cars for raii'way companies 
under tehich toe men wore working, and, as alleged, because the generally. This istatc of affairs resulted in a partal cesterion of 
workmen had seen fit to ling tbeproiident of the company in effigy, car-building everywhere in the copntry, the PuHman C^pwy 
On the gto of July the officers of the company asked the sheriff of Buffering with aH ethers. The demand of the enmoyees t^efors 
theoourttytoapBointdaputiestoprotoottheworkswhiletheycarried was not acceded to, anff on tJio nth of May 1894 a atnko was 
out their tetentton of making iqpaits. The employees, on their ordered. Several minor griwanoes were claimed to have ejust^ 
part, orgafiised themselves to (Mend the works «gainat what they and to have led to the action,of the strikers, who had join^ the 
.^led encroachments or demands to enter; in fact, thw took American Sail^way Union, an aMOciation of railway employees 
possession of the Homestead Steel Works. Whan the sheriff’s men which had achieved a partial susoees in a contest wito the G^t 
approached, the workmen, who were assembled in force, notified Northern Railway a few weaks previous to the pullmau strike, 
toiemtoleavetheidaoe.astheydidnotintendtoeieateanydisorder, The Railway Union espoused tbo flauseof the Pullman employ^ 
and would not allowvany damage to be done to the property of the on too ground that they wero gnsmtjeis thnriwf. Tnis imon 
company. They fnrtoer offered to act as dcpul^, an offer which was said to number about ijoi^go members, ft .undertook to 
was declined. The advdsory committee, which had be«i aWe to force the Pullman Company to eoeede to -the demnds of ite 
proserve toe peace tonetar, dissolved on'the rejection of their offer omjdoyoes by boycotting Fulhnan cam; that leto *ay,ttey OcoMed 
to eerve as'^routies and conservatore ^ the pwoe, and all of their that ■uiey would not handle Pullman -eaes -an ■too -roilwaye -Mum 
rCcoHlcwere ltesteoyed. The immediate eaute of the fighting wWob the PuUjnntt Company would accede to the-dempeis ,au 4 e 
eobiMuently took plaoe at HOmestesid was the approach of a body upon it. The immediate , antagomst of the PuuipiPf CsmpMV in 
of •RBkertoB% d«toe«ve*, who were gathered in two hawes on ■th* the extended controversy was therefore the American SKwwhy 
Ohio lUeer, stMttd’mite 'lH^ toe work*. When toe ^nkertoae UnioB. 
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Another force was soon involved in the strike,* which was, very 
naturally, an ally of the Pullman Company. This was the General 
Managers' Association, a body of railway men represroting all the 
roads, twenty-four in number, radiating from Chicago, airf it 
was said to be the necessity of protecting the traffic of its hnes 
that brought ^ut its struggle with the American Railway Union. 
These reads represented a combined capital of more than 
|2 000,000,000, and they employed more than one-fourth of all 
the railway employees in the United States. These three groat 
forces, therefore, were engaged in a battle for supremacy, and that 
rivalry-alone, without reference to the conditions and circumstances 
attending the strike or accompanying it, makes this one of the 
hkitorio strikes of the period. 

According to the testimony of the c^cials of the tailwa3rs 
involved, thev lost in property destroyed, hire of United States 
deputy marshals and other incidental expenses, at least g68j,3o8. 
Tlie loss of earnings of these roads on account of the strike is 
estimated at nearly $5,000,000. About 3100 employees at Pullman 
lost in wages, as estimated, probably $350,000. About i<m,ooo 
employees upon the twenty-four railways radiating from^Chicago, 
all of which were more or less involved in the strike, lost in wages, 
as estimated, nearly $1,400,000. Beyond these amounts very great 
losses, widely distributed, were suffered incidentally throughout the 
country. The suspension of transportation at Chic^o paralysed 
a vast distributive centre, and imposed many hardships and much 
loss upon the gre.at number of people whose manufacturing and 
business operations, employment, travel and necessary suppbes 
depend upon and demand regular transjiortation to, from and 
through Chicago. Tho losses to the conntiy at large are estimated 
by Bradstreets to be in the vicinity of $80,000,000. Whatever 
they are, whctlicr more or less, tlioy teach tlie necessity of pre¬ 
venting such disa-sters, and the strike illustrates how a smah local 
disturbance, arising from the complaints of a few people, can 
affect a whole country. WHien the American Rmliray Union 
took up the cudgels for the Pullman strikers and declared their 
boycott against Pullman cars, and the General Managers Asso¬ 
ciation took every means to protect their interests and prevent 
the stoppage of transportation, the sympathies and anta^nisms 
of the wnolc country were aroused. An unsuccessful attempt was 
made to induce all trades in Chicago to join in a great sympathetic 

**Th*e inevitable accompaniments of a great strike were brought 
Into play at Chicago. Riots, intimidations, assaults, murder, 
arson and hurglary, with lesser crimes, attended the strike. In 
this as in some of the other historic strikes, troops were engaged. 
The city police, the county sherifis, the state militia. United States 
deputy niarshals and regulars from the United States army were 
all brOTght into the controversy. The tbrited States troops were 
sent to Chicago to protect Federal property and to prevent obstruc¬ 
tion in the carrying of the mails, to prevent interference with mter- 
state commerce, and to enforce the decrees and nmndates of the 
Federal courts. They took no part in any attempt to suppreas 
the strike, nor could they, as such matters belong to the aty and 
state authorities. The pcdice of the city were used to oppress 
riots and protect the property of citirens, and the stete militia was 
called in lor the same service. The total of these forces employed 
during the strike was 14,18(1. . . ^ ^ 

Many indictments and law-suits ongmated in the difficulties 
oecurring in Chicago. But aU tiie attending cireumstances rf the 
strike point to one conclusion—^that a share of the responsibility 
lor bringing it on belongs in some degree to each and eyeiy party 
involved. The strike generated a vast deal of bitter feeling—so 
tatter that neither party was ready to consider the rights of the 
other. “016 attacking parties claimed that their grievances war¬ 
ranted them in adopting any means in their p^er to force con¬ 
cessions, This is the attitude of all strikers. Tho other parties, 
on the other hand, claimed that they were justified in adopting 
any means in tiieir noww to resist the demands of the attacking 
The probabflity is that neither recognised the rights of 


niuty The probability is tnat neitncr recogmseu -uie jjguu. 01 
public to such an extent as to induce them to forbear bringtag 
inconvenience and disturbance to it. It was the most amative 
strike that has ever ocenrr^ in the United States, and if ft only 

r ves a lesson sufficiently severe to teach the public its rights 
such matters, and to teach it to adopt measures to pres^e 
these rights it wUl be worth all It cost. It was unsnccejtifnl, 
and resulted ultimately in ,tl» downfall of the American Railway 

^ The' so-called steel strike of the year rpoi was a eontot totween 
the Amalgamated Association of Iren, Steel and "to Workers wid 
. ® the United States Steel Corporation. It began on ^ 
The StuI (Jay of July, and lasted until the 15th of Septimtber 
8 irU».t 8 et, J gj y,orjt resumed in accordance with an 

adjnstmesit agreed to on the istii ot the latter nwnth. The 
difficulty grew out of an attem^ to adjust J 
wages with some of the constituent companies of the United Stetes 
Stwl Corporation, a new company having 
tion. Tms corporation was perfected af^ the diffi^ties 
benn, so the AtoAlgamated Asaoemtion 

the new powerful corporation. The real iret Of ^e difficult was 
not a question of wages, hours of labour, or rules or conditions of 


work, but a contest for recognition of the tight of the asaociatiMi 
to demand the unionizing of mills, a demand, of course, which was 
positively refused by the United States Steel Corporation. Tto 
were no grievances, as intimated; it was clcany and solely a craflict 
on demand for recognition in fhe trade-uniem sense, and it was 
the first great struggle in the United States that was conduettd 
solely on this issue. This issue has been contested many times, 
but usuallv in conjunction with some grievance or complicated 
with some 'demand as to wages or other economic conditions. TOc 
result was that the Amalgamated Association did not secure too 
terms demanded; and it lost further, because some of the mills 
which were subject to the union’s rules were taken out and made iiOT- 
union mills. The strike was ciinductcd without any of the dramate 
and tragic circumstances which attended the Homestead ®“tor 
in i8oz, in which the Amalgamated Association was one of the 
parties. In the contest of 1901 the association did not have the 
hSrty endorsement of a large number of workme!n„as it was not a 
movement to redress any gnevance. It was fought for a principle, 
but the movers did not consider the power against which they were 
obliged to contend. Officers of the Amalgamated AsscKistion 
estimated that the number of men out of employment during the 
strike averaged 30.000 per day. At a conservative estimate there 
must have been a loss of more than $4,000,000 in wages. The steel 
company through its officers claimed that it experienced no great 
toss as the resmt of the strike. 

A strike affecting more individual interests than any preceding 
it was the anthracite coal strike of 1902, which formally began • 
(m tho 12th of May. It was ordered at a convention 
held at Hazleton, Pa., on the 15th of May, by a rjj 
vote of 461 to 349. The leaders of t*e miners, with one 
or two exceptions, opposed the strike. It was therefore a strike 
of the workers themselves. Grievances had existed in tht^anthrs- 
cite coal region for many years, but more especially since the 
strike of 1900. An attempt was made in 1901 to secure some^- 
cessions, but the operating railways declin<^ even to enter into 
a conference. This, of course, caused irritation, and constant 
appeals were made to the officers of tlie uiwn to l^ke new demands, 
and failing to secure concessions, to organize a strike. The demands 
of the miners were as follows : (i) An increase of 20 % to those imners 
whtoare paid by the ton; (2) a reduction of 20 % in the time of per 
diem employees; (3) that 2240 lb constitute the ton on which payment 
is made for coal mined by weight. No grievances were presented. 
The powder question was practically settled in 1900. The miners 
demwds being rejected by the operators, the demands were subse¬ 
quently reduced one-half; ».e. 10 % increase per ton where mi^g 
is paid by the ton, and 10 % decrease in tho working day. The 
nuners also voted to leave the whole matter to arbitration and 
investigation, and to accept the results. They wore wiUing to make 
a three years’ contract on the terms proposed. The fundamental 
difficulty on the part of the operators related to efforts to secure 
und preserve discipline. They claimed that every concession 
already made had defeated this. The strike involved nearly 15^000 
employees, and affected the consumers of aatiuncite coal throughout 
the eastern states. . . ^ 

After the moat strenuous efforts of botti parties to tnis strike, 
the president of the United SJtates, at the request of the great coal 
operators and the officers of the Miners’ Union, appmnted a rom- 
mission to adjust their differences, and after five months of Imai^g, 
listening to nearly six hundred witnesses, the commissmn submtted 
an award which was to be in effect three years from the Itst of April 
1903. Both parties had agreed to abide by the aw^, w*at^ 
it might be. After the three years had eixpired, that is. to 3i« of 
March 1906, the miners concluded to strike again, but after 
negotiations both parties again unanimously agreed to extod to 
award made by the commission for three years more, t.e. until 
to 3rst of March 1909. ^ j. , _„ 

After tlie coal strike of 1902 many very important dMtiatia»eM 
occurred. There was one ammig the aUver ^ners at CttopWUto, 
Colorado, 1894, at Lcadville, 1896-1S97, at Lake City, 1899, ud at 
Tclluride in 1901; also another at Colorado m 1^3. /^thw 
strikes were attended with a great deal of viotoce, the milrto was 
ordered out, many murders took plaM. and m tlwec « 

C^ocado there was a reign of terror, hut on to whole the rtiikes 
were unsuocesMul. Th^Westem Federation of Mmers was sermusly 
crippled in , e 

It is gra^ying to note the reduction in ^ 
shown by recent statistics. In 1903 the number of estabtahments 
was 06,248, bat it hod dropped to 829* in 1905. 

Aothorttibs.—U.S. Commissionw of latonr, Ti^ty^rst 
Annual Eeport (1906); reporta of various State Buimus 
Statisticaj^^isylvaoia Bureau of Industrial Statics, Twratieto 
Annual lleport U.S. House of Representative^ Employ- 

m“t of Detictives at HomesteaS, Pa.No. 0447. 

52nd Congress, 2nd Session (1892)IJnited Statw Strike Ctoimssnm. 
Renort on Qiioago Strike, Senate Eat. Doc. No. sstd Congress, 
ardsLusion (iScu)' " The Amalgamated Association of Izop apd 
iteel Workere, Report of Eeeaomies 
Industrial Evolut^f United S0tes. chs ^fflfav 

the Anthracite Coal Strike Commsston ; U.S, Butletm of Labor <*wy 
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1903); Rfport of Commissiop$gr of Labor (1905) on labour disturbances 
in Coloiado. (C. D. W.) 

STRINDBERG, AUGUST (1849- ), Swedish author, was 

bom at Stockholm on the 22nd of January 1849. He entered 
the university of Upsala in 1867, but was compelled by poverty 
to interrupt his studies, which were resumed in 1870. His 
gloomy experiences of student life are reflected in a series of 
sketches named after two districts of Upsala, Fran Fjerdingm 
eck Svartbdeken (1877), which aroused great indignation at the 
time. After various experiments as schoolmaster, private 
tutor and actor, he turned to journalism, and afterwards more 
than avenged himself for the triviality and narrowness of his 
new surroundings in his famous Riida rummet (“The Red 
Room,” 1879), described in the sub-title as sketches of literary 
Md artistic life. The “ red room ” was the meeting-place 
in a small caf^ in Stockholm of a society of needy journalists 
and artists, whose failure and despair are shown off against 
the prosperity of a typical bourgeois couple. In these stories 
Strindberg’s fanatic hatred of womankind already makes its 
appearance, the disasters of the principal figures being precipi¬ 
tated by the selfishness and immorality of the women. In 1874 
some friends procured him a place in the royal library at 
Stockholm, where he was employed until i88a. He was already 
an ardent student of physical .science; he now gave proof of his 
versatility by learning Chinese in order to catalogue the Chinese 
MSS. in the library; and his French monograph on the early 
relations of Sweden with the Far East was read in 1879 before 
the Academy of Inscriptions in Paris. He continued to write 
for the newspapers and for the theatre. His first important 
drama, Master OUj, which had been refused in 187* by the 
theatricaT authorities, was produced after repeated revision in 
1878. Although real historical personages—Gustavus Vasa, Glaus 
Petri the reformer and Gerdt the Anabaptist—^figure as leading 
characters, they arc made symbolic of the present-day forces 
of progress and reaction. The production of Master Olof 
marked the beginning of the new movement m Swedish litera¬ 
ture, and the Red Room and the collection of satirical sketches 
entitled Det nya riiet (“ The New Kingdom,” 1882) increased 
the growing hostility to Strindberg. Two comedies drawn from 
medieval subjects, Gittets hemlighet (“ The Secret of the Guild,” 
1880) and Herr Bengfs hustru (“ Bengt’s Wife,” 1882), were 
followed by the legendary drama of Lycko Pers resa (“ The 
Journal of Lucky Peter ”), written in 1M2 and produced with 
great success on the sU^ a year later. 

In 1883 Strindberg left Sweden with bis family, to travel 
in Germany, Italy, France and Denmark, writing for foreign 
reviews and producing various volumes of stories and articles. 
Meanwhile he had been developing his attack on the feminist 
movement, which had received a great stimulus in Scandinavia 
from the dramas of Ibsen. In Giftas (“ Married,” 1884) he 
produced twelve stories of married life to support his view of 
the sex question j this was followed in 1886 by a second collection 
with the same title, which was written in a more violent tone 
and lacked some of the art of the earlier attack. He was 
prosecuted for assailing the dogma of the communion, but he 
returned to Sweden to defend himself, and was acquitted. 
Strindberg’s mastery of the ait of description is perh^s seen at 
its best in the novels of life in the Swedish archipelago, in 
Hmsoborm {" The Inhabitants of Hemso,” 1887), one of the 
best existing novels of popular Swedish life, and SkSrkarlslif 
(“ Life of an Island Lad,” 1890). TschauMa (1889) and / 
haf^oHdet (“ In the Bond of the 1890) show the influence 
of a study of Nieteche. In 1887 he returned to drama with the 
powerful tragedy Faiwn, produced in Paris also as Le pere ; 
this was foiiowed in 1888 by Frohen jtdie, described as a natural¬ 
istic drama, to which he wrote a preface in the nature of a 
manifesto, directed against critics who had resented the gloom 
of Fttdron. Kamratema (“ Comrades,” 1888), which belongs to 
the same group ot six plays, was followed by Himmelrikets- 
nyMar (“ The Keys of the Kingdofti of Heaven,” 1892), a 
legendary drama, and by the historical dramas of Erik XIV. 
(1899), Gustan Adolf (1900), and GusUte Vasa (1899); Till 


Damascus (1898) indicated a return in the direction of religion; 
Folkungasagan (1899) was represented in 1901; and the two 
plays Avent ("Advent”) and BrM och brott (“Crime for 
Crime ”), printed together in 1899, were successfully represented 
in 1900, both in Sweden and Germany. < 

Strindberg has provided a quantity of what is really auto¬ 
biographical material, with an account of the origin of hil various 
books, in the form of a novel, Tjensteqvinnans son (“ The Son 
of a Servant,”i886-i887),with the sub-title of “ A Soul\ Develop¬ 
ment.” The revelations of this book explain much of the 
bitterness of his work, and it was followed m 1893 by a fouAh 
part in German, Die Beichte eines Thoren (“A Fool’s Confession”), 
the printing of which was forbidden in Sweden. With these 
.should be classed his Inferno (iSgf) and Sdmngangarndtter 
(“ The Nights of a Somnambulist,” 1900). Strindberg’s first 
marriage was an unfortunate one, and was dissolved in 1893. 
He then married an Austrian lady, from whom he was separated 
in 1896. In 1901 he married the Swedish actress Harriet 
Bosse, from whom he was amicably separated soon afterwards. 
He suffered at different times from mental attacks, of which 
he gave analytic accounts on his recovery. 

A number of criticisms on Strindberg from eminent hands are 
collected in En boh om Strindberg (Karlstad, 1X94). 

STRING, a general term for thin cord or stout thread, a line 
or cord on which objects are strung. The O. Eng. word is sheng, 
cl. pan. strei^, Get. Strang, and meant that wliich is strongly 
or tightly twisted; it is related to “ strong,” and is to be referred 
to the root seen also in Lat. stringers, to draw tight, whence 
“ stringent ” and “ strict,” and in Gr. arrpayyd\ri, a halter, whence 
comes “ strangle,” to choke, throttle. The word is particularly 
used of the cord of a bow, and of the stretched cords of gut 
and wire upon a musical instrument, the vibration of which 
produces the tones (see Stringed Instruments below). In 
architecture the term “ string-course ” is applied to the pro¬ 
jecting course or moulding running horizontally along the face 
of a building. 

STRDIGED INSTRUMENTS (Fr. instruments d cordes’, Gen 
SaiUninstrumente; Ital. strumenti a corde), a large and important 
section of musical instruments comprising subdivisions cias.sed 
{A) according to the method in which the strings are set in 
vibration (B) according to certain structural characteristics of 
the instruments themselves. 

Section A. —This includes instruments with strings (i) plucked 
by fingers or plectrum; (2) struck by hammers or tangents; 
set in vibration (3) by friction of the bow, (4) by friction of a 
wheel or (s) by the wind. In all these daises we are also 
concerned with the manner in which the strings are stretched 
in order to ensure resonance, and with the measures token to 
obtain more than one sound from each string. 

I. Strings plMktd by Fingers or Plectrum. —Twanging the strings 
by the fingers is the most primitive method, probably suggested by 
the feeble note given out by the tense string of tire hunters' bow, 
which was the prototype of the harp. In this ancient instrument, 
popular in all ages and lands, the struigs are stretched i vide between 
two supports of a frame, the lower of which acts as a soundboard from 
which the strings rise perpendicularly. The scale of all harp-like 
instruments is produced by means of one string for each note, differ¬ 
ence in pitch being obtained by varying the len^ of the strings. In 
the modem pedal harp with double action the strings can be short¬ 
ened sufficiently to raise the pitch a semitone or a tone by means 
of an ingenious system of levers set in motion by the pedals, which 
cause dUks, each furnished with two studs, to turn and grasp ^ 
string, thus shortening the vibrating length. This device may be 
regarded as an infringement of the principle of the harp, .whereas 
in the chromatic harp (Pleyel Wolff & Co.) the same object fias been 
obtained without violating the principle by ingenious increasing 
the number of strings. The nemga of the ancient Egyptians, of 
which specimens are preserved in the British Museum, an instru¬ 
ment having a boat-shaped body with a long curved neck from 
which rile strings stretch at right angles to the soundboard, is the 
only link as yet discovered between the bow and the harp. The 
neirt step observed is the device of stretching the strings partly 
over a soundboard and partly it vide, as in the cithara, the lyre, 
the rotta, the erwth, Ac. 

The strings lying parallel with the soundboard ore slightly rinsed 
over a bridge, by means of which the vibrations are communicated 
to the belly of we instrument Between we soundboard and the 
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cross-bar, upheld by two arms sjriinging from the body of the in¬ 
strument, the strings at first bnd|!ed an open space for greater 
convenience in twanging them with both hands. The gradual 
closing up of this open space marks the various steps in the transition 
from citnara to fiddle. In the Egyptian cithara the harp-like 
arrangement of the strings was maintained by making the 
cross-bar oblique. In the Assyrian and later in the Greek and 
Koman citharas and lyres all tno strings were of the same length, 
difference in pitch being secured by varying the thickness of the 
strings. 

A later development consisted in discarding the open space 
altogether, whereby the third method of stretching the strings 
w 4 s evolved. In these new instruments the strings lay over the 
sound-chest, raised on bridges which determined their vibrating 
length according to the method of stringing the harp or the cithara. 
As examples of this type may be cited the psaltcJion or psaltery 
and in the middle ages the zither. 

The addition of a keyboard to the psaltery, as a means of in¬ 
creasing its scope, created a new class of instruments of wliich the 
principal members were the clavicymbalum, the virginal, spinet 
and the harpsichord. In these the principle of plucking the strings 
by means of a plectnim or quill was preserved, but the quill was 
fixed in the pivoted tongue of a piece of wood, known as a " jack," 
which rested on the end of a balanced key. The jack worked 
easy through a rectangular hole in tlie soundboard, and when the 
key was pressed down the jack was thrown up, the quill catching 
the string and plucking it. The string thus plucked vibrated over 
the whole length from hitch-pin to belly-bndge (cf. the effect of 
the tangent in the clavichord). 

When the principle of stopping strings by pressing them smainst 
a fingerboard in order to obtain several sounds from each had been 
discovered and applied by adding a neck to the body, a new sub¬ 
division was created in this class of instruments. The exact division 
of the strings necessary to produce the required intervals was 
measured off and indicated by ligatures of hide or gut (called frets), 
bound round the neck, against which the strings were pressed by the 
fingers. This principle involved a very groat advance in technique, 
and produced the two great families of guitar and lute. During 
the middle ages, the bass lute (theorbo or barbiton] and the double- 
bass lutes (archlute and chitarronc) had, in addition to the strings 
stretched over the finger-board, for which the pegs were placed 
half-way up the neck, a complement of bass strings stretched i vide 
from the bridge tail-piece to the end of the neck, where a second 
peg-box was provided. In the chitarrone these bass strings, each 
of which produced but one note, were about 5 ft. long: the archlute 
of similar construction was in size between the former and the 
theorbo. 

The plectrum was used to pluck the strings in classic Greece 
and Rome, in order to provide an additional effect of brilliancy for 
joyous or martial themes. If the music pined in brilliancy, the 
Instrument lost the power of expressing the performer's emotions. 
During the middle ages the use of wire and spun strings in some 
instruments, such as &e mandola, rendered the use of the plectrum 
a necessity. 

2. Strings struck by Hammers or Tangents. —The earliest known 
instrument thus played was the Assynan dulcimer, or pisantir, 
represented on some of the stone slabs brought by Sir A. H. 
Layard from the mound of Kuyunjik, and preserved at the British 
Museum among scenes from me history of Sardanaj^us; it is 
the instrument erroneously rendered psutery in Dan. lii. j, while 
the instrument rendered dulcimer in the Authorized Version of 
the Bible should be bagpipe. 

In tire dulcimer the strings, as in the psaltery, were stretched 
over a rectangular or trapezoid sound-chest, the vibrating length 
being determmed by means of two bridges. The strings wore 
struck by means of two curved sticks, or by hammers, with an 
elastic wrist action, which produced clear, Ml-like tones. The 
dulcimer has survived in the cembalo or cimbalom of the Hungarian 
gipsies. The application of the keyboard to the dulcimer produced 
the clavichord and later the pianoforte. In the earliest clavi¬ 
chords, known as fretted (Gcr. j^unden), one string was made 
to do duty for several notes. The tangent or upright blade of 
brass tapering towards the bottom, where it was. fastened into 
the end of the key, replaced the hammer of the duldmet, for which 
it was hardly a substitute for the following reason. The function 
of the tangent constitutes the main techmeal innovation; instead 
of giving a sharp blow and rebounding instantly from the string, 
like the hammer on the strings of the dulcimer, the tangent remains 
on the string as long as the key was pressed down, and as it rose 
cloth dampers stopped the vibration. It is usual to compare the 
tangent of the clavichord to the hammer of the dulcimer, but the 
action of the tangent more nearly resembles the pressure of the 
finger on the string of the violin. Just as the finger determines 
the vibrating length of the violin stiing from the bridge, so the 
tangent sots the string vibrating from the point of impact to the 
bcUy-btidge. By twisting the key levers, the tangents belonpng 
to three or four different keys were brought to beu on the same 
string or group of unisons at different points, all the strings being 
of the same len^fth. It was not until the 18th century that fret- 
free or bund-frei clavichords were invented; they had throughout 


the compass a key and a tangent to each pair of unisons. The action 
of the hammer of the dulcimer reappeared in the pianoforte. Owing 
to the peculiar action of the tangent it was possible to produce 
on the clavichord the vibredo effect (Bshung) as in the violin, an effect 
which is impracticable on any other keyboard instrument.* 

3. Strings set in Vibration by Friction 0/ the Bow. —Although used 
with various other instruments, such as the Oriental robab and its 
European successor the rebec, with the oval vieilc, tlio guitar- 
or troubadour-fiddle and the viols, it is with the eff^t of the bow 
on the perfected type represented by the violin family that we are 
mostly concerned. The strings in this case are all of tho same 
length, difference in pitch being secured by thickness and tension. 
The fingers, by pressing the strings, produce a variety of notes 
from each string at will by shortening tho vibrating section as the 
position of the fingers shift in the direction of the bridge. The friction 
of the bow on the string induces a twofold vibration, the actual 
longitudinal vibration of tho string and the molecular, both of 
which are transmitted by the bridge to the soundboard, whereby 
tliey become intensified or reinforced. To this class belong also 
the Welsh erwth and the tromba marina. 

4. Strings set in Vibration by Friction of a Wheel. —^This class is 
small, being represented mainly by the organistrum and the hurdy^ 
gurdy and a few sostenente keyboard instruments. In these 
instruments tlie rosined wheel performs mechanically the function 
of the bow, setting the strings in vibration as it revolves. A row 
of ten or twelve keys controlling wooden tangents performs the 
function of the fingers in stopping tho strings. 'Two or more strings 
outside the range of the tangents always sound the same drone 
bass, the fingers playing the melody on the treble strings. 

j. Strings set in Vtbration by the Wind. —An example is the 
aeolian harp. Here the eight strings of different thickness, but tuned 
strictly in unison and left slack, are sot in vibration by a'Shrrent 
of air passing obliquely across them, causing tho strings to divide 
into auquot parts, thus producing various harmonics. 

Section B. —^There are, besides, certain structural features 
in the instruments indep^dent of the strings, which influence 
the quality of tone to a greater or lesser degree. First, the 
construction of the sound-chest, the box form consisting of 
back and belly or soundboard, joined by ribs of equal width, 
giving the best results in classes i and 3. The sound-chest, 
consisting of a vaulted back to which is glued a flat soundboard, 
gives very poor results in class 3, but is eminently suitable for 
class 1. The position and shape of the sound-holes on each 
side of the strings for bowed instruments, and in the centre for 
those of which the strings are plucked, are not without influence 
on the tone. (K. S.) \ 

'STRIP, to remove or tear off the outer covering of anything, 
hence to rob or plunder; also a narrow long piece of stuff or 
material, or a mark or division narrow in proportion to its 
length distinguished from its ground or surroundings by colour 
or other variation of texture, character, &c.; a stripe; this last 
word is a variant of “ strip,” a particular meaning, that of a 
stroke or lash of a whip, is either due to the original meaning 
of “ strip,” to flay, or to the long narrow mark or wheal left ly 
a blow. The 0 . Eng. strypan, to strip, is cognate with Du. 
stroopen, Ger. streifen, and the root is possibly seen m “ strike,” 
Lat. stringere. “ To strip ” has many technical meanings, #.g. to 
separate the tobacco leaf from the stems, to remove the over¬ 
lying soil from a mineral deposit before opening and working 
it^ to turn a gun-barrel in a lathe, &c. In architecture, a " strip- 
pilaster ” is a narrow pilaster, such as is found in Saxon Vork 
and in the Italian Romanesque churches. “ Stripling,” a youth, 
is apparently a diminutive of ” strip,” in the sense of a young 
growing lad. 

STRODE, RALPH (fl. 1350-1400), English schoolman, was 
probably a native of the 'West Midliuids. He was a fellow of 
Merton College, Oxford, before 1360, and famous as a teacher 
of logic and philosophy and a writer on educational subjects 
He belonged, like Thomas Aquinas and Bonaventura, to that 
" School of the Middle ” which mediated lietween retdists and 
nominalists. Besides hb Logica, which has not survived, he 
wrote ConsequerUiae, a treatise on the syllogism, and OUiga- 
times or Schdasiica miUtia, a series of “ formal exercises in 
scholastic dialectics.” He had some not unfriendly controversy 
with his colleague John Wyclif, against whom he defendi^ 
the possession of wealtluby the clergy, and held that in the 
Church abuses were better than disturbiwee. He also attacked 
Wyclif’s doctrine of predestination. His positions are gathered 
from Wyclif’s Respmsiones ad Rodolphum Sirodum (MS.'jqa^ 
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Vienna Imperial Library). Strode is also associated with 
John Gower in Chaucer’s dedication of Troylus and Cryseyde, 
and Strode himself, according to the isth-century Vetus cola- 
logus of fellows of Merton, was a “ poeta nobilis.” Leland and 
Hale confirm this testimony, and Professor I. Gollancz has 
suggested the ]dentification of the Phantasma Radulphi attri¬ 
buted to Strode in the Vetus calalogus with the beautiful 14th- 
century elegiac poem The Pearl. If this hold good, Strode wrote 
also Cleanness, Patience, and Sir Gawayne and the Green 
Knight. From 1375 to 1385 this Strode or another of the same 
name was common sergeant of the city of London; he died 
in 1387. 

See Prontl. Geschichte der Logik; for an attempt to distinguish 
between Strode the schoolman and Strode the poet, see J. T. T. 
Brown, in The Scottish Antiquary (1897), vol. xii. 

STRODE, WILLIAM (1598-1645), English parliamentarian, 
second son of Sir William Strode, of Newnham, Devonshire 
l[a member of an ancient family long established in that county, 
which became extinct in 1897), and of Mary, daughter of Thomas 
Southcote of Bovey Tracey in Devonshire, was born in 1598. 
He was admitted as a student of the Inner Temple in 1614, 
matriculated at Exeter College, Oxford, in 1617, and took the 
degree of B.A. in 1619. He was returned to parliament in 1624 
for Bfcralston, and represented the borough in all succeeding 
parliaments till his death. He from the first threw himself into 
opposition to Charles I. and took a leading part in the disorderly 
scene of the 2nd of March 1629, when the speaker, Sir John 
Finch, refusing to put the resolution of Sir J. Eliot against 
arbitrary taxation and innovations in religion, was held down 
in the chjiir (see Holies, Denzil). Prosecuted before the Star 
Chamber, he refused “ to answer anything done in the House of 
Parliament but in that House.” On the 7th of May a fresh 
warrant was issued, and a month later, to prevent his release 
On bail, he was sent by Charles with two of bis fellow members 
to the Tower. Refusing to give a bond for his good behaviour, 
he was sentenced to imprisonment during the king’s pleasure, 
and was kept in confinement in various prisons for eleven years. 
In January 1640, in accordance with the king’s new policy of 
moderation, he was liberated; and on the 13th of April took his 
seat in the Short Parliament, with a mind embittered by the 
Sense of his wrongs. In the Long Parliament, which met on the 
3rd of November 1640, he was the first to propose the control 
by parliament over ministerial appointments, the militia, and 
its own duration; supported the Grand Remonstrance of the 7th 
of November 1641; and displayed a violent zeal in pursuing 
the prosecution of Strafford, actually proposing that all who 
appeared as the prisoner’s counsel should be “ charged as 
conspirators in the same treason.” As a result he was included 
among the five members impeached by Charles of high treason 
on the 3rd of January 1642. (See Pym, John; Eliot, Sir John; 
Hampdsk, John; Hesibrige, Sir Arthur; and Charles I.). 
He opposed all suggestions of compromise with Charles, urged 
on the preparations for war, and on the 23rd of October was 
present at ^e battle of Edgehill. In the prosecution of Laud he 
showed'the same relentless zeal as he had in that of Strafford, 
and it was he who, on the 28th of November 1644, carried up 
the message from the Commons to the Lords, desiring them to 
hasten on the ordinance for the archbishop’s execution. Strode 
id not long survive his-victim. He is mentioned as having 
been elected a member of the assembly of divines on the 31st 
of Ja^Rty, i<> 4 S- He died on the 9th of September of the same 
yeaf, and by order of parliament was accorded a public funeral 
m'Westminster Abbey. The body was exhumed after the 
Restoration. Strode was a man of strong character, but of 
narrow, though clear and decided judgment, both his good and 
hfa bad quautie^ being exatorated by the wrongs he had 
sdffered. Qarendon speaks m him as a man “ 0! low account 
and esteem,” who only gained his reputation by his acddehtal 
association with those greater than himself; but to his own party 
his “ insuperable constancie ” gave hinf a title to rank with those 
who had, at a time when the liberties of England hung in the 
balance, deserved best of their country. 


The identity (M the W. Strode imprisoned in ifizS and of the W. 
Strode inwached in 1642 has been questioned, but is now estab¬ 
lished U- Forster, Arrestof the Five Members, p. ro8, note; Life of Sir 
J. Eliot, ed. 1872,11.237,note; T.L. Sanford, Studies, 0.397; Gardiner, 
Hist, of England, ix. 223). On toe other hand he is to be distinguished 
from Colonel Wm. Strode of Barrington, also parliamentarian and 
M.F., who died in 166O; and from William Strod^ (i6o» or ifmo- 
1045), the orator, poet and dramatist, whose poetical works were 
edited, with a memoir, by Bertram Dobell in 1907. ' 

STROHNESS, a police burgh and seaport, in the island of 
Pomona, county of Orkney, Scotland. Pop. (1901), 2450. It 
Is situated on the side of a well-sheltered bay, 14 m. by steaiher 
west of Kirkwall. Many of the houses are within tidal limits 
and furnished with quays and jetties. The harbour admits 
vessels of all sizes and is provided with a pier and slips. The 
deep-sea fishery attracts hundreds of boats from the north of 
Scotland, and most of the catch is cured for the English, German 
and Dutch markets. Stromness is in daily communication with 
Scrabster pier (Thurso), and at frequent intervals with Kirkwall 
by coach and also by steamer. It is a port of call for ships 
trading with the north of Europe as well as for vessels outward 
bound to the Arctic regions, Hudson Bay and Canada. The 
magnificent scenery of the west coast of Pomona is commonly 
visited from Stromness. The tour includes Black Craig (400 ft.), 
on which the schooner “ Star of Dundee ” was wrecked in 1834; 
the grand stacks of NorthGaulton Castle and Yesnahy Castle; the 
Hole of Row, a natural arch carved out by the ocean; Birsay, 
where are the ruins of the palace built by Robert Stewart, carl of 
Orkney (d. 1592), natural son of James V., the traces of a church 
which is beUeved to have been built by Jarl Thorfinn on his 
return from Rome, in which the remains of St Magnus reposed 
until their burial in Kirkwall Cathedral, and, on the Broch of 
Birsay (9Sft. high), the ruins of St Peter’s church. 

STBORGYUON, a Greek sculptor, the author of a bronze 
figure of a horse set up on the Acropolis of Athens late in the 
5th century B.c., which represented the wooden horse of Troy 
with the Greek heroes inside it and looking forth. The inscribed 
basis of this figure has been found. Other works of the sculptor 
were a figure of Artemis at Megara, a group of the Muses, and an 
Amazon which was greatly admired by the emperor Nero. 

STROMTIANrrE, a mineral consisting of strontium carbonate, 
SrCOg. It takes its name from Strontian in Argyllshire, where 
it uppiears to have been known as far back as 1764, but it 
was not recognized as a distinct mineral until later, when the 
examination of it led to the discovery of the element strontium. 
It crystallizes in the orthorhombic system and is isomorphous 
with aragonite and witherite. Distinctly develop^ cryst^ 
are, however, of rare occurrenoe; they are usually acicular with 
acute pyramid-planes and are repeatedly twinned on the prism. 
Radiating, fita-ous or granular aggregates are more common. 
The colour is white, pale green or yellowish brown. Tlie hard¬ 
ness is 3i and the specific gravity 3-7. Strontium is sometimes 
partly replaced by an equivalent amount of calcium. The 
mineral occurs in metalliferous veins in the lead mines of Stron¬ 
tian in Argyllshire, Pateley Bridge in Yorkshire, BrEunsdorf 
near Freiberg in Saxony; abundantly in veins in calcareous 
marl near Munster and Hamm in Westphalia; and in limestone 
at Schoharie in New York. It is used for producing red fire 
in pyrotechny and for refining sugar. (L. J. S.) 

BTROMTIUM [Symbol Sr, atomic weight 87-62 (O-16)], a 
metallic chemical element bdonpng to the alkaline earth group. 
It is found in small quantities very widely distributed in various 
rocks and sods, and in mineral waters; its chief sources are 
the minemb strontianite, celestine and b^tocelestine. The 
metal was detected in the mineral strontianite, found at Stron¬ 
tian in Aigyllshire, byCruikshank in 1787, and by Crawford in 
1790; and the discovery was confirmed by Hope in 1792 and by 
KlaproUt in 1793. The metal was. isolated m 1807 by Sir H. 
Davy by electrolysing the moist hydrtnride or chloride, and has 
been obtained by A; Guntz and Roederer {Camples rendus, 1906, 
142, p. 400) by heating the hydride in a vacuum to 1000*. By 
electrolysing an aqueous solution of the clUoride with a mercury 
cathode, a Mquid and a solid amalgam, SrHgu, are obtained; 
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the Utter on heating gives ftaiU%ure.of 9 r,I^aiui'SrHg;^ and 
gn distillation an amalgam passes over, aim not the metal. 
It is a silver-white ductile metal (of specific gravity a'54) which 
melts at 800°. It oxidizes rapidly when exposed to air, and 
burns when hinted in air, oxygen, chlorine, bromine or sulphur 
vapour. * With dry ammonia at (to" the metal forms strontium 
ammonfum, which slowly decomposes in a vacuum at ao° 
giving Sr(NH,).j; with carbon monoxide it gives St(CO)j; with 
oxygen it forms the monoxide and peroxide, and with nitric 
oxide it gives the hyponitritc (Roederer, BuU. soc. chim., 1906 
1 ®.J, .y, P- 715)- 

The hydride, SrHj. was obtained by Gunts on heating strontium 
amnlsam in a current of hydrogen. It is a white solid, which 
Toadily decomposes water in the cold and behaves as a strong 
reducing agent. It dissociates when heated to a liigh temperature 
and is not affected by oi^gcn. The monoxide or strontia, SrO. 
is formed by strongly heating the nitrate, or commercially by heat¬ 
ing tlie sulphide or carbonate in superheated steam (at about 
500-600° C,). It is a white amorphous powder which resembles 
lime in its general character. By healing the amorphous form in 
the electric furnace H. Moissan succeeded in obtaining a crystalline 
variety. The amorphous form readily slakes with water, and the 
aqueous solution yields a crystalUnr hydrated hydroxide approxi¬ 
mating in composition to .SrlOIij^-SlljO or Sr(OH)a9HjO, wluch 
oil standing in i iicuo loses some of Its water of crystallization, 
leaving the monnhydrated hydroxide, Sr(OH).,'IIjO. The ordinary 
hydrated variety forms quadratic crystals and behaves as a strong 
base. It is used in the extraction of sugar from molasses, since 
it combines with Uie sugar to form a soluble saccharatc, which is 
removed and then decomposed by carbon dioxide. A hydrated 
dioxide, approximating in composition to Sr 0 j' 8 H., 0 , is formed as 
a crystalline precipitate when hydrogen peroxide Is added to an 
aqueous solution of strontium hydroxide. 

StroHUum fluoride, SrF,, is obtained by tlie action of hydro¬ 
fluoric acid on the carbonate, or by the addition of potassium 
fluoride to strontium chloride solution. It may be obtained 
crystalline by fusuig the anhydrous chloride with a large excess of 
potassium h^rogen fluoride or by boating the amoimhous variety 
to redness with an excess of an alkaUne chloride. Strontium 
chloride, SrClj-oH^O. is obtained by dissolving the carbonate in 
hydrochloric acid, or by fusing the carbonate with calcium chloride 
and extracting the melt with water. It crystallizes in small colour¬ 
less needles and is easily soluble in water; the concentrated aqueous 
solution dissolves bromine and iodine readily. By concentrating the 
aqueous solution between go-i 30° C., or by passing hydrochloric 
acid gas into a saturated aqueous solution, a second hydrated form 
of composition SrCL-zH,©, is obtained. The anhydrous chloride 
is formed by heating stmntiom or its monoxide in chlorine, or 1^ 
heating the hydrated chloride in a cuimat of hydrochloric acid 
gas. It is a wliite solid, which combines with gaseous ammonia 
{0 form SrClj SNH,, and when heated in superheated steam it 
decomposes with evolution of hydrochloric acid. 

Strontium sulfAide, SrS. is formed when the carbonate is heated 
to redaess in a stream of gnlphuretted hydrogen. It phosphorescee 
very slightly when pure. Strontium sulphate, SrSOu, found in the 
mineral kingdom as cclcstine, is formed when sulphuric acid or a 
soluble suljdiate is added to a solution of a strontium salt. It 
Is a colouriess, amorphous stdid, which is almost insoluble in 
waiter, its solubility diminishing with increasing temperaturej it 
is appreciably, soluble in concentrated sulphuric acid. When 
boUecI with alkalinp’ carbonates it is converted into strontium 
carbonate. 

Strontium nitride, SrjNj, is formed when strmitium amalgam is 
heated to redness in a stream of nitrogen or by igniting tbs oxide 
wiiJi magnesium (H. R.. EUis, Chem. Nem, xgog, 9g, p. 4), It is 
readily decomposed by water, with liberation of ammonia. Strontium 
nitrate. $r(NOX, is obtained by dissolving the carbonate in dilute 
nitric add. it crystallizes frem water (in which it is very 
soluble) in monocUnic prisms which approxiiaate in composition 
to Sr(JJOJ.,-41160 or Sr(NO,),-5H.O. When heated R fuses in. its 
own water' of crystalUzation and becomes anhydrous at 110° C. 
It is used in pyroteChny for the manufacture of red-flre. A 
strontium boride, SrB„ was obtained as a black crystalline powder 
by H. Moissao and P, WiUiams {Comples rendui, 1897. 123, 
P. fl33) by reducing the borate with aluminium in the eleotno 
furnace. 

Strontium earbiip, StC, is obtained by heating strontium car¬ 
bonate with carbon in the electric furnace. It resembles calcium 
carbide, decomposing rapidly with water, giving acetylene. SI*«h- 
tixM cetrbonuis, SzCO,, found in theminer^ kingdom as itnintiatiite, 
is formed when a solution of a carbonate is added to one of a stron-; 
tlum salt. It is an amorphous solid, insoluble in water, but its 
solubility' is increased bi the presence of ammonibm nitrate. 
It loses carbon dfoxide when heated to high temperature. 

Strontium salts may be recognized by the characteristic crimson 
colour th^ impart to the fiama of the Bunsen bu««f and by the 


precipitation of the insoluble suljAate. On the preparation Of 
pure strontium salts, sec Adrian and Bougarcl, Journ. pharm. 
chem., 189* (5). p. 345; and S. P. L. Soerenoen. Zeil. anorg. chem., 
1895, II, p. 303. Recent determinations oi the atomic weight of 
strontium are due to T. W. Richards {Zeit. anorg. Chem,, S905, 47, 
p. 145), who, by estimating the ratios of strontium btomide and 
chlOTide to silver, obtained die values 87-663 and 87-661. 

STROPHAKTHUS, a genus of plants of the natural order 
Apocynaceae, deriving its name from the long twisted thread¬ 
like segments of the corolla, which in one species attain a length 
of 12 or 14 inches. The genus comprises about 30 species, 
mainly tropical African, extending into South Africa, with a few 
species in Asia, f lora farther India to the Philippines and Giina. 
Several of the African species furnish the natives with the 
principal ingredient in their arrow poisons. The inde or onaye 
poison of the Gaboon, the kombd of equatorial North Africa, the 
arquah of the banks of the Niger and the wanika of Zanzibar 
are all derived from members of this genus. The exact species 
used in each case cannot be said to be accurately knovm. The*e 
is no doubt, however, that S. hispidus and S. kombi are those 
most frequently employed. 

Both S. hispidus and S. komhe have hairy seeds with a slender 
thread-like appendage, termmating in a feathery tuft of long, 
silken hairs, the seeds of the former being coated with short 
appressed brown hairs, and those of the latter with white hairs; 
but in the species used at Delagoa Bay and called “ umtsuli ” 
the thread-like appendage of the seed is absent. The-natives 
pound the seeds mto an oily mass, which assumes a red colour, 
portions of this mass being smeared on the arrow immediately 
behind the barb. 

Under the name of strophanthi semina, the dried ripe seeds of 
Strophanthus kombS, freed from awns, are official in Uie British 
and many other pharmacopeias. The seeds must be mature. 
They are about | in. long, J m. broad, greenish fawn, covered with 
flattened silky hairs, and oval-acuminate in shape. They are 
almost odourless, but have an intensely bitter taste. The chief 
constituent is a white microcrystalline glucoside, known as stio- 
phanthin, freely soluble in water and alcohol, but not in chloroform 
or ether, and melting at abont 173* C. It constitutes about 50 % 
of the mature cotyledons of the seed, the proportion rising as matur¬ 
ity is reached. It is very similar to, but not identical with, onabafn. 
It is split up by acids into strophanthidin and a m^hyl-Qraer of 
a peculiar sugar. The seeds also contain an active princi^e, 
inein, a body known as komblc acid, fat. resin and starch. The 
resin is contained in the husk, and occurs in the alcoholic tincture 
of strophaxithuB, its presence timding to can.se digestive disturbance 
and dmrthooa. When the seeds are treated with snlpburio acid 
and heat is apiflied, a violet-coloration is produced, A section of 
the seed yields a green colour with cold sulphuric acid. 

The mtish Imarmacopeia contains two preparations of this 
Important and valuable drug, a dry extract wd a tinetore. The 
former is hardly ever prescribed. The olfioial tincture is much 
inferior to that originally recommended by Sir Thomas Fraser, 
who introduced the drug into medical practice, in being much too 
weak, and in being prs^red with alcohol instead of eiher. which 
diflers from alcohol in not dissolving the resin contained in the husks. 
It is ^erefore advisable to order the tinctun of the British Phartna- 
cqpma of 18S5, or to prescribe the current tincture in double the 
ol&ial dose and combined with cardamoms, ginger or capsiculn. 
iri order to counteract the irritant properties of the resin which it 
eoatatns. , 

Stcophanthin itself may be injected b3ipodernti9ally in doses of 
fit Hii grain, Unfortunatoly the injeettons usi^ly cause some 
temjxirary local iccitation. This method of exhibiting strophanthus 
is fhe only one of any avail when a result is wanted at once or even 
within several hours. Precisely Rie same observation applies to 
dimtaiis, the other neat cardiac tonic. 

. iPharmacology,. —^Tbc drug has no external actions. Taken , in¬ 
ternally 11 tonds, after the repetition of large doses, to produce 
some gastric irritation. This is unquestionably less, however, 
than that'produced by digitaUs, and is'probably due not at alt to 
the active principle but entirely to the resin contained in the eted- 
husk. As ordinarily administored, the drug acts on the heart 
before influencing any other orsgn or tissue. Often indeed no 
other action can be observed. This Is readily explained by the 
fact that iflie drug is carried by the coronary arteries ■» the 
cardiac muscle betore it reaches any other part of the systeak 
... 

It is almost certain that gtrophanthus acts directly on no o&er 
cardiac rtrilcture than the 'inusele-nbre. No action can certMnfo 
be demonstrated‘dither the terminals Of ' tiie vagus nerves !w 

upon the intra-ou-diac nervous ganglia. The muscular Iona' Is 
increased in a very marked degree, A secondary consaquence at 
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tUs is that the diastole is prolonged, and the pulse thus rendered 
less frequent. If the heart is beating irregularly the drug tends to 
make it more regular. The action is simu^ to that of digitalis— 
and fifty years ago both these drugs would thus have been regarded, 
as inde^ dintalis was, as cardiac sedatives. As the cardiac muscle 
receives its blood supply only during diastole, it follows that stro- 
phanthus, whilst increa-sing the force of each Iwat, yet lengthens 
the period during which the muscle rests and is fed—thus being, 
in a paradoxical sense, a sedative as well as a stimulant. In fatal 
cases of strophanthus poisoning death is brought about by the arrest 
of tile heart in systole, i.e. in a state of tetanic spasm from over- 
stimulation. This of course is a striking exception to the natural 
rule that death finds the heart in a state of relaxation and inability 
to contract. Strophanthus markedly raises the blood-pressure, 
but this action is proportional to and almost entirely due to the 
increased force of the heart; not, as in the case of digitalis, to 
constriction of the arterioles. 

Its action on the heart causes strophanthus to exert a powerful 
diuretic action, especially in cases of dropsy of cardiac origin. It 
is a less powerful diuretic than digitalis as a rule. The drug has 
no action on the nervous system, but in toxic doses it powerfully 
afiects the voluntary striped muscles. This action may be cor¬ 
related with that exerted upon the cardiac muscle, which is striped, 
though not voluntary, and contrasted with its want of action upon 
the muscular fibre of the arteries, which is involuntary and non- 
striped. 

The drug, like onabain, has a slight anaesthetic action when 
locally applied to the eyeball, and also causes contraction of the 
pupil. 

Strophantliin is one of the most active and lethal of all known 
substances. One-hundredth of a grain will kill a mammal weighing 
four pounds, and one-third of a grain will kill a man of average 
weight Serum containing one part of stroplianthin in ten millions 
will arrest the frog's heart m systole. 

Strophanthus is used therapeutically only as a cardiac stimulant. 
When given by the mouth it acts somewliat more rapidly than 
digitalis, being more soluble; but it is of course far less speedy in 
action tium ^her, ammonia or such a pseudo-stimulant as ethyl 
alcohol. In mitral disease of the heart especially strophanthus 
is an invaluable drug. It frequently succeeds when digitalis has 
failed; occasionally it fails where digitalis succeeds. It has the great 
advantage over digitalis of being non-cumulative, and can be ad¬ 
ministered continually for many weeks or even months at a time. 
It is never to be given in acute Bright's disease, hut is frequently 
of use in chronic Bright's disease, where digitalis, owing to its 
influence on the already over-contracted arterioles, is absolutely 
contra-indicated. 

STROPHE (Gr. arpo^^, from arpujita/, to turn), a term in 
versification which properly means a turn, as from one foot to 
another, or from one side of a chorus to the other. In its fn-ecise 
choral significance a strophe was a definite section in the struc¬ 
ture of an ode, when, as in Milton’s famous phrase in the pnreface 
to Samson Agonistes, “ strophe, antistrophe and epode were a 
kind of stanzas framed only for the music.” In a more general 
sense the strophe is a collection of various prosodical periods 
combined into a structural unit. In modem poetry the strophe 
usually becomes identical with the stanza, and it is the arrange¬ 
ment and the recurrence of the rhymes which give it its character. 
But the ancients called a combination of verse-periods a system, 
and gave the name stropho to such a system only when it was 
repeated once or more in unmodified form. It is said that 
Archilochus first created the strophe by binding together 
systems of two or three lines. But it was the Greek ode-writers 
r^o introduced the practice of strophe-writing on a large scale, 
and the art was attributed to Stesichmus, although it is probable 
that earlier poets were acquainted with it. The arrangement 
of an ode in a splendid and consistent artifice of strophe, anti¬ 
strophe and epode was carried to its height by Pindar (see Ode). 
Wftth tile development of Greek prosody, various peculiar 
stroph^ferms came into general acceptance, and were made 
celebra^ted by the frequency with which leading poets employed 
them. Among these were the Sapphic, the Ele^ac, the Alcaic 
and the Asclepiadean strophe, all of them prominent in Greek 
and Latin verse. The briefest and the most ancient strophe 
is the dactylic distich, which consists of two verses of the same 
class of rhythm, the second producing a melodic counterpart to 
the first. The forms in modem English verse which reproduce 
most exactly the impression aimed at by the ancient ode- 
strophe we the elaborate rhymed stanzfis of such poems as the 
“ Nightingale ” of Keats or the ” Scholar-Gypsy ” of Matthew 
Arnold (see Verse). 


STROSSHAYER, JOSEPH GEORGE [JoiiP Juraj Stroe^ 
majer] (1815-1905), Croatian bishop and politician, was born at 
Esseg in Croatia-Slavonia on the 4th of February 1815. Stress- 
mayer was of German descent and his parents had emigrated 
from Linz in Austria. He was educated at the Roman Catholic 
seminary of Djakovo, in his native country, and at l^udapest, 
where he studied theology. In 1838 he took holy‘orders, 
and during the next ten years became lecturer on theology at 
Djakovo, chaplain to the Austrian emperor, and director of 
the Augustinian body at Rome. In 1849 he was consecrated 
bishop of Djakovo, with the official title “ Bishop of Bosnia, 
Slavonia and Sirmium.” He fostered the growth of Slavonic 
nationalism in Croatia-Slavonia, in Dalmatia, and among the 
Slovenes of south Austria, aiding the Ban Jcllacic in his campaigns 
against Hungary (1848-49), and subsequently becoming a recog¬ 
nized leader of the opposition to Hungarian predominance 
(see Croatia-Slavonia). Besides being foremost among the 
founders of the South Slavonic Academy in 1867, and of Agram 
University in 1874, he helped to reorganize the whole educa¬ 
tional system of Dalmatia and Croatia-Slavonia. He built a 
palace and cathedral at Djakovo, founded a seminary for the 
Bosnian Croats, presented the South Slavonic Academy with a 
gallery of valuable pictures, and published collections of national 
songs and tales. He also aided Augustin 'Theiner, then librarian 
at the Vatican, to compile his Vetera monumenta Slavorum 
meridionalium historiam illustrantia (Rome, 1863). As a 
theologian, Strossmayer became prominent by his energetic 
opposition to the dogma of infallibility at the Vatican council 
of 1870, and by his denunciation of the Jesuits, while they in 
return charged him with allowing Roman Catholics to adopt 
the orthodox Greek confession. For years he refused to accept 
the doctrine of infallibility, but ultimately he yielded. Despite 
this attitude, he enjoyed the confidence of Pope Leo XIIL 
He headed the Slavonic deputations which visited Rome in 
1881 and 1888, and won for them the retention of a Slavonic 
liturgy by the Roman Catholics of Illyria. Strossmayer 
withmew from political life in 1888, in consequence of a rebuke 
administered to him by the emperor for his public expression 
of sympathy with Russia and hus consistent hostility to 
Hungary. He died in his ninety-first year, on the loth of 
April 1905. He was a count of the Holy Roman Empire, a 
bishop of the pontifical throne, and a member of the theological 
faculties of Budapest and Vienna. By Leo XIII. he was 
decorated with the archiepiscopal pallium. 

STROUD, a market town in the Stroud parliamentary division 
of Gloucestershire, England, loai m. W. by N. of London. Pop. 
of urban district (1901), 9153. It is served by the Great Western 
railway and a branch of the west-and-north line of the Midland. 
It lies on the steep flank of a narrow and picturesque valley 
and traversed by the Thames and Severn and the Stioudwater 
canals, which unite at Wallbridge close by. 'The church of St 
Lawrence is modem excepting the tower and spire. The 
Elizabethan town-hall and the school of science and art, com¬ 
memorating Queen Victoria, are noteworthy. Stroud is the 
principal seat of the west of England cloth manufacture, the 
industry extending to Stonehouse and other places in the vicinity. 
Stroud has also silk-mills, dyeworks, breweries, foundries, and 
a manufacture of umbrellas and walking-sticks. 

There is no evidence of the existence of Stroud before the 
Conquest, and in 1087 it was still part of the manor of Bisley, 
from which it was separated in the reign of Edward II. It 
became a centre of the cloth trade in &e Tudor period, and 
in 1607 Henry, Lord Danvers, lord of the manor, obtained a 
charter from James I., authorizing a weekly market. During the 
i8th century the commercial importance of the town increased, 
though, owing to its distance from an^ of the p'eat high¬ 
roads end to the localization of the clothmg trade in scattered 
factories near water power, it was never a great centre of popula¬ 
tion. By the Reform Act of 183Z Stroud became a borough 
and returned two members to parliament until 1885, when it 
was merged in the Stroud division of Gloucestershire. The 
manufacture of very fine broadcloth and of scarlet-dyed cloth 
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has been carried on in the Stroud valley for centuries, the town 
being a distributing centre only, until the adoption of steam power 
and the erection of cloth factories in the town about 1830 led 
to considerable growth. Pin-m^ing was introduced in 1835, 
caipet-weaving and iron-founding before 1850. Markets on 
Friday and Saturday are held under the grants of 1607 and 
1832. * 

Sec Victoria County History: Gloucsstershirc, P. H. Fisher, Notes 
and Recollections of Stroud (1871); T. D. Fosbrooke, Gloucestershire 
Records (1807). 

Vtrozzi, the name of an ancient and noble Florentine 
family, which was already famous in the 14th century. Palla 
Str 07 .zi (1372-1462) played an important part in the public 
life of Florence, and founded the first public library in Florence 
in the monastery of Santa Trinita. Filippo Strozzi il Vecchio 
(1426-1491), son of Matteo and of Alessandra Macinghi, a famous 
fiterary woman, began to build the beautiful Strozzi palace in 
Florence. More celebrated was another Filippo Strozzi (1488- 
1538), who, although married to a Medici, opposed the hegemony 
of that house and was one of the leaders of the rising of 1527. 
On the final overthrow of the republic in 1530 Alessandro dc' 
Medici attempted to win over Filippo Strozzi, but Strozzi had 
no faith in the tyrant and retired to Venice. After the murder 
of Alessandro he undertook the leadership of a band of republican 
exiles with the object of re-entering the city (1537); but having 
been defeated and captured and put to the torture, he committed 
suicide. His son Leone (1515-1554) was a distinguished admiral 
in the service of France and fought against the Medici; he died 
of a wound received while al tacking Sarlino. Another Filippo 
(1541-1582) served in the French army, and was captured and 
killed by the Spaniards. Senator Carlo Strozzi (1587-1671) 
formed an important library and collected a valuable miscellany 
known as the Carte Strosziane, of which the most important 
part is now in the state archives of Florence; he was the author 
of a Storietta della eitta di Firenze dal izyg al 12^2 (unpublished) 
and a Sloria della casa Barberini (Rome, 1640). The Strozzi 
acquired by marriage the titles of princes of Forano, dukes of 
Bagnolo, &c. The Strozzi palace, which belonged to the family 
until 1907, was bequeathed by will to the Italian nation. 

See A. Bardi, Filippo Stroezi (Florence, 1894); B. Niccolini, 
Filippo Strossi (Florence); C. Gnasti, Le Carte Stroesiane (Florence, 
1884-1891). 

STRUEHSEE, JOHAN FBEDERICK (1731-1772), Danish 
political philosopher, was bom at Halle in 1731. His father, 
subsequently superintendent-general of Sdileswig-Holstein, 
was a rigid pietist; but young Struensee, who settled down in 
the ’sixties as a doctor at Altona, where his superior intelligence 
and elegant manners soon made him fashionable, revolted 
against the narrowness of his father's creed, became a fanatical 
propagandist of the atheism associated wi^ the Eneyclopddie, 
and scandalized his contemporaries ly his frank licentiousness. 
But he was a clever doctor, and, having somewhat restored the 
king’s health, and gained his affection, was retained as court 
physician, accompanied Christian VII. on a foreign tour and 
returned with him to Copenhagen. It had always been Stnien- 
see’s ambition to play a great part in the world and realize his 
dream of reform. He had gathered from various Danish 
friends, most of them involuntary exiles of doubtful character, 
that the crazy, old-fashioned Dano-Norwegian state, misruled 
an idiot, was the fittest subject in the world for Hie experi¬ 
ments of a man of superior ingenui^ like himself; and he pro¬ 
ceed^ to worm his way to power with considerable astuteness. 

First he reconciled the king and queen, for he calculated, 
shrewdly enough, that if the king was to be his tool he must 
needs make the queen his friend. At first Carolina Matilda 
disliked Struensee, but the unfortunate girl (she was scarce 
eighteen) could not fail to be deeply impressed by the highly 
gifted young doctor, who speedily and completely won her 
heart. By January 1770 he was notoriously her lover; a suc¬ 
cessful vaccination of ^ baby crown prince in May still furtho' 
increased his influence; and vdirai, in the course of the year, 
the king sank into a Condition of mental torpor, Sttuensee’h 
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authority became paramount. Previous^ to this, the c^ble 
minister of foreign affairs, J. H. £. Bemstorff was got 
rid of by a royal letter of the 13th of September 1770, and 
Struensee’s disreputable friend, the exiled Count Rantzau- 
Ascheburg, was recalled to court; and with him came another 
Altona acquaintance of Struensee’s, Enevold Brandt, who had 
also been living abroad under a cloud. 

For a time Struensee kept himself discreetly in the back¬ 
ground, though from henceforth he was the wirepuller of the 
whole political machine. But he soon grew impatient of his 
puppets. In December the council of slate was abolished; 
and Struensee appointed himself maitre de requites. It was 
now his official duty to present to the king all the reports from 
tlie various departments of state; and, Christian VII. being 
scarcely responsible for his actions, Struensee dictated whatever 
answers he pleased. His next proceeding was to dismiss all 
the heads of departments, and to abolish the Norwegian stad- 
holderships. Henceforth the cabinet, with himself as its motive 
power, was to be the one supreme authority in the state. Un¬ 
fortunately, he had mode up his mind to regenerate the benighted 
Danish and Norwegian nations on purely abstract principles, 
without the slightest regard for native customs and predilec¬ 
tions, which in his eyes were prejudices. He was liMpered, 
moreover, by not knowing a word of Danish. Many of his 
reforms, such, for instance, as the establishment of foundling 
hospitals, the abolition of capital punishment for theft and 
of the employment of torture in judicial process, the doing 
away with such demoralizing abuses as perquisites, and of 
“ lackeyism,” or the appointment of great men’s domestics to 
lucrative public posts, were distinctly beneficial if not original. 
Unfortunately reform was not as much a principle as a 
mania with Struensee. The mere fact that a venerable 
institution still existed was a sufficient reason, in his eyes, 
for doing away with it. Changes which a prudent minister 
might have effected in a generation he rushed through in 
less than a fortnight. Between the 29th of March 1771 and 
the i6th of January 1772—the ten months during which he 
held absolute sway—^he issued no fewer than 1069 cabinet 
orders, or more than three a day. In order to be sure of obedi¬ 
ence he dismissed wholesale without pension or compensation 
the staffs of ail the public departments, substituting for old 
and experienced officials nominees of his own, in many cases 
untried men who knew little or nothing of the country they 
were supposed to govern. 

The dictator’s manners were even worse than his morals. 
He .habitually adopted a tone of insulting superiority, aU the 
more irritating as coming from on ill-informed foreigner; and 
sometimes he seemed deliberately to go out of his way to shock 
the most sacred feelings of the respectable fieople. Nor was this 
all. His system of retrenchment, on \^ich he particularly 
prided himself, was in the last degree immoral tmd hypocritical, 
for while reducing the number of the public officials, or clipping 
down their salaries to starvation points, he squandered thousands 
upon balls, masquerades, and other amusements of the rourt, 
and indued the imbecile king to present him and his triend 
Brandt with 6o,obo rix-dollars apiece. 

Still, in spite of all his blunders and brutaliries, it is clear 
that, for a short time at least, middle-class opinion was, on the 
whole, favourable to him; and, had he been wise, he mij^ 
perhaps have been able to defy any hostile combination. But 
such was his contempt for the Danish people tiiat he cared not 
a jot whether they approved or disapproved of his reforms. 
Wlmt incensed the people most against him was the way in 
which he put the king completely on one side; and this feeling 
was all the stronger as, outside a very narrow court circle, 
nobody seems to have believed that Christian VII. was realfy 
mad, but only that his will had been weakened by balntuiu 
in usage; and this opinion was confirmed by ihe ^^blicatioR 
of the cabinet order of the 14th of July 1771, appointing 
Struensee “ gehejme kabinetsminister,” with authorify to 
issue cabinet orders which were to lutve the force of coyd 
ordinances, even if unprovided with the royal sign-manual 
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' Nor were Struensee’s relations with the queen less ofiensive 
to a nation which had a traditional veneration for the royal 
house of Oldenburg, while Caroline Matilda’s shameless conduct 
in public brought the Crown into contempt. The society which 
daily gathered round the king and queen excited the derision 
of the foreign ambassadors. The unhappy king was little 
more than the butt of his environment, and once, whan he 
threatened his keeper, Brandt, with a flogging for some impertin¬ 
ence, Brandt, encouraged by Struensee and the queen, actually 
locked him in his room and beat him with his fists till he begged 
for mercy. Things were at their worst during the winter of 
1771. StruerLsee, who had, in the meantime, created himself a 
count, now gave full rein to his licentiousne-ss and brutality. 
If, as we are assured, he publicly snubbed the queen, we may 
readily imagine how he treated common folk. Before long 
the people had an opportunity of expressing their disgust 
openly. In the summer of 1771 Caroline Matilda was delivered 
bf a daughter, who was christened Louisa Augu.staj and a 
proclamation commanded that a “ Te Ifcum ” in honour of 
the event should be sung in all the churches; but so universal 
was the belief that the child was Struensee’s that, at the end of 
the ordinary services, the congregation rose and departed 
en masse. 

The general ill will against Struensee, which had been smoul¬ 
dering through the autumn of 1771, found expression at last 
in a secret conspiracy against him, headed by Rantzau-Ascheburg 
and others, in the name of the queen-dowager Juliana Maria. 
Early in the morning of the 17th of January 1772 Struensee, 
Brandt and the queen were arrested in their rc.spectivc bed¬ 
rooms, and “ the liberation of the king,” who was driven round 
Copanha^n by his deliverers in a gold carriage, was received 
with universal rejoicing. The chief charge against Struensee 
was that he had usurped the royal authority in contravention 
of the Kingelov. He defended himself with considerable 
ability and, at first, confident that the prosecution would not 
dare to lay hands on the queen, he denied that their Unison 
had ever been criminal. But, on hearing that she was also a 
prisoner of state, his courage evaporated, and he was ba.se 
enough to betray her, though she did ail in her power to shield 
him. On the 25th of April Struensee and Brandt were con¬ 
demned first to lose their right hands and then to be beheaded; 
their hodira were afterwards to be drawn and quartered. Sen¬ 
tence of death was the least that Struensee liad to e-xpect. He had 
undoubtedly been guilty of Use-majesti and gross usurpation 
of tihe royal authority, both capital offences according to pars. 
7 and 26 of the Kongdov, The sentences were carried out on 
the z8th of April, Brandt suffering first. 

See lEtie Salomon Francois Reverdil, Struensee et la eour de Ct^en- 
kague 77Ai-/77r (Paris, 1858); Karl Wittich, Struensee (Leipzig, 
i87(i)i PDtqr Edward Holin, Danmark-Norjes Historic, vol. iv. 
(C^eahagea, 1897--19U5); Gustave Basclc t>o Logreze, La Rolne 
Carqiine-mathilde et le Comte Struensee (Paris, 1887); Robert Nisbot 
Balii, Scindinavitt, cim. xv. (Cambridge, igoj); William Henry 
Wilkins, A Queen of Tears (London, 1004); Georg Friedrich von 
Jensien-Tnsch, Die Vereelstvorung gegen die Kdnigin Karoline 
Matkida und die Grafen Struensee uni Brandt, nock hisher unge- 
driickten Originalakten (Leipzig, 1^4). (R. N. B.) 

STRUTT, ffiDEDIAH (*726^1797) British inventor and 
Bumufacturer, was born at South Normanton, Derbyshire, 
where his father occupied a farm, on the 28th of July 1726. 
He was educated at a good, country school, with a view to 
becoming a farmer, but, showing great aptitude for mechanical 
arts, he was in 1740 artided for seven years to a wheelwright at 
Kndem, near Derby. Here he lodged with a hosier, WooUatt, 
whose daughter he married in 1755. In the meantime he had 
inherited, from his uncle, the stock on a farm at Blackwell, 
near south Normanton, now, and jfH-obably then, the property of 
the duke of Devonshire, Wlule in occupation of this farm his 
br«dher-in-law, William Woollatt, brought to his notice the 
efforts that bad been unsuccessfully made to produce ribbed 
as well w plain goods on the stocking fraone, suid here he invented 
Strutt's Derby ribbing machine. Patents were taken out by 
Strutt and WooUhtt in 1758 and 1759. Strutt went to live at 


Derby, and with his brother-in-law started a factory, “ Derby 
Patent Ribs ” at once becoming popular. In 1762 Strutt and 
Woollatt joined Samuel Need, a hosier of Nottingham, and 
carried on there and at Derby a very successful business. In 
1768 they were approached by Richard Arkwright (j.n.), who had 
been recommended by Messrs Wright, bankers of Nottingham, 
to consult Need as to the possibilities of his cotton-rpmning 
frame. Strutt at once realized its value, and was able to solve 
one or two minor difficulties which had interrupted the smooth 
workmg of the new mechanism. The firm of Arkwright, 
Strutt & Need started their first cotton mill at Nottinghatn, 
with horse power. Later works were erected at Cromford and, 
about 1780, after Strutt dissolved partnership with Arkwright, 
he built himself the mills at Belper und Milford, the greater part 
of which are still used. The partnership with Need had termin¬ 
ated in 1773 with the expiration of the patents. Sliortly before 
this Strutt had made the discovery, which revolutionized the 
manufacture of calico, that cotton could be used throughout 
in its making. To house the machinery for this new invention 
the first fire-proof mill in England was built at Derby. In 
order to be near his work Strutt built, from liis own desigas, 
Milford House, near Belper, where he lived until 1795, when 
ill health compelled him to return to Derby. Here he died in 
1797. He left tlirec sons and two daugliters. 

His eldest son, William Strutt (1756-1830), was also of great 
meclianical ability. It was he who designed the calico factory 
above mentioned; he applied himself to the house-heating 
problem and, finally, invented the Belper stove. He also 
devised a self-acting spinning mule, which had however no great 
success. He was a fellow of the Royal Society. His son, 
Edward Strutt (1801-1880), was for some time M.P. for Derby, 
and in 1856 was raised to the pecr^c with the title of Baron 
Belper of Belper. 

STRUVE, FRIEDRICH GEORG WILHELM (1793-1864), 
German a.stronomer, the son of Jacob Struve (1755 -1841), was 
bornat Altona on the 15th of April 1793. In 1808 he entered 
the university of Dorpat (Yuriev), where he first studied philology, 
but soon turned his attention to astronomy. From 1813 to 
1820 he was extraordinary professor of B.stronomy and mathe¬ 
matics at the new university and observer at the observatory, 
becoming in 1820 ordinary profesisor and director. He remained 
at Dorpat, occupied with researches on double stars and geodesy 
till 1839, when he removed to swerintend tlic construction of 
the new central observatory at Pulkowa near St Petersburg, 
afterwards becoming director. Here he continued his activity 
until he was obliged to retire in 1861, owing to failing health. 
He died at St Petersburg on the 23rd of November 1864. 

Struve’s name is best known by his observations of double stars, 
which hr carried on for many years. These bodies had first been 
regularly measured by W. Haschel, who discovered that many of 
them formed systems of two stars revolving round their common 
centre of mavity. After hhn J. Herschel (and for some time 
Sir James South) Md observed them, but their labours were eclipsed 
by Struve. With the 9j-in. refractor at Dorpat he discovered a 
great number of double stars, and published in 1827 a list of all 
the known objects of this kind (Catalogus novus stellarum dupli- 
Hum). His miorometric measurements of 2714 double stars were 
made from 1824 to 1837, and are contained in his irriircipal work 
Stellarum dupHcium et multipticium ntensurae micrometrieae 
(St Potersburg, 1837 seq.; a convenient summar)’ of the results is 
mven in voU i. of the Duneckt, Observatory Publications, 187O). 
The places of the objects were at the same time determined \rith 
the Dorpat meridian circle {Stellarum fixarum imprimis duplieium 
et rkultipUeitm positiones mediae, St Petersburg, 1852 $o<m. At 
I^ilkowB ho rodetennlnod the “ constant of ablation,” out was 
chiefly occupied in working out the results of former ypara' work 
and in the completion of me geodetic operations In which he had 
been engaged o^ng the greater part of hlS life. He had com¬ 
menced them with a survey of Livonia (181^1819), which was 
followed by the measurement of an arc of meridian oi more than 
in the Baltic provinces of Russia (Besekreibung der Breitengrad- 
messimg in den Oslseeprovinxen Russlands, 2 vols. 4to, Dorpat. 
1831). This work was afterwards extended by Struve and General 
Tenner into a measutrement of a meridional arc from the north 
coast of Norway to Ismail on the Danube (Are du mdridien de 
xf to' entre le Danube et la Mer Glaciale, 2 vols. and 1 voL plates, 
4to, St Potersburg, 1857-1860). (Sec Gbobesy; Earth. Figurb of.) 
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His son Otto Wn,HELM Strove (b. 1819), having studied 
at the academy at St Petersburg, became assistant ^ Pulkowa 
in 1839, and director in i86i on his father’s resignation. From 
1847 to 1862 he was advising astronomer to the headquarters 
of the army Jnd navy; chairman of the International Astro¬ 
nomical Congress from 1867-1878; acting president of the 
International Metric Commission in 1872; and presidrait of the 
International Congress for a Photographic Survey of the Stars 
in 1887, in which year he was also made a pnvy coundUor. 
His contributions to astronomy cover a wide field: a list of 
his publications is given in Poggendorff, Biografhisch- 
Litterarische, vols. 2, 3,4. 

Another son, Heinrich Wilhelm Strctve (b. 1822), studied 
chemistry, and obtained a public appointment as chemical 
expert to the administration of the Caucasus. 

Two of Otto Wilhelm Struve’s sons have also been prominent 
in the world of sdence. Karl Hermann Struve (b. 1854) 
studied mathematics at Dorpat, and became in 1883 assistant, 
and in 1890, on his father’s retirement, astronomer at the 
observatory at Pulkowa. In 1895 he became professor at the 
Albertus University and director of the observatoiy at Kdnigs- 
berg; and in 1904 he was called to Berlin as professor and director 
of the observatory there. His investigation of the Saturnian 
system was crowned by the Royal Astronomical Society of 
London in 1903. Gustav Wilhelm Ludwig Struve (b. 1858) 
studied at llorpat, Bonn and Leipag, and became observer 
at the Dorpat observatory in 1886. This post he retained 
until 1894, when he migrated to the university of Cracow as 
extraordinary professor, becoming in 1897 ordinary professor 
of astronomy and geodesy. 

SntTCHHlNE, CjiHjjNjOj,, an alkaloid discovered in 1818 
by Pelletier and Caventou in St Ignatius’s beans {Slrychnos 
Ignatii); it also occurs in other species of Strycknos, e.g. S. Nux 
vmiea, S.cdubrim, S. TieuU, and is generally accompuiied by 
another alkaloid brucine, Cb,H„.N 50/4H.A which uras isolated 
by Pelletier and Caventou in 1819. Strychnine crystallizes from 
alcohol in colourless prisms, which are practically insoluble in 
water, and with difficulty soluble in the common organic 
solvents. Its taste is exceptionally bitter. It has an all^ne 
reaction, and is a tertiary monacid base. It is optically active, 
the natural form being laevorotatory. Bnidne closely resembles 
strychnine, and is its dimethoxy derivative. The constitutions 
are unknown (see J. Schmidt, Die Alkdoiichemie, 1904; 1909). 

MeitV»«e.—The B.P. do.se of strychnine is ^o tV gr. in 
solution or in piM form. A preparatkm is syrupus ferri jdm- 
phalis cum quinina et sirychina, containing gr. of .strychnine 
in each fluid drachm. Stryckninae hyiroddoridum, is also 
used; it is much more soluWe than strychnine. From it is 
prepared liquor stryckninae hydrochlmii, containing 1 of 
hydrochloride in 110 minims. The United States piharma- 
copoeia also contains strychninae nitras and strydminae sulphas. 
Strychnine is incompatible with liquor arsenicatis and potassium 
iodide. 


Physiological Action.—App&ei externally strychnine is a powerful 
antiseptic, but its poisonous nature prevents it from Iwing used for 
this purpose. Brucine is a local anaesthetic. Strychnine enters the 
Uood as such, being freely absorbed from mucous surfaces or when 
given hypodermically, internally atrychmno acts rb a bitte, 
mcreasing the secre^n of gastric juice and the intestin^ peristalsis, 
being a direct stimulant fr) the muscular coat; in this manner it 
has a purgative action. The specific effects oi the drug, however, 
are upon the central nervous systwa. It excites the motor areas 
of the spinal cord and inoroases their reflex itntabihta. SmaJi 
doses increase the sensibility of touch, sight and hearing; Urge doses 
cause twitching of the museles and dlffloiUty m swalfowmg; while 
in overdose violent eonvulMons are prodncM. The cerebral con- 
volutions rauH^ unaffected, but the pppq»ts*t octree 
meduUa -oblongata are stimuUted. Not only U the respjatoy 
centre stimulated but the cardiac centre is acted upon both dirofry 
by the drug and indirectly for a time by the-enonnons naeiin Mood 
presswe due to the oontraetion of Ihe arteriiffes.aff ovw tdw .body* 
Qidinaiy doses hava no effcrt upon ,the,.fwhpetature ^t to ^ss- 
dose the temperature rises during a conviasion. Sl^ohntoe is 
eliminated by the kidneys as strychnine and atryclmio add. It 
is ejtcretod very slowly and therefore accumulates in the sym^. 

Thempeu/ies.—Strychnine is chiefly used as a aotoulant. 'It it 


indicated to paralyses (chiefly functional), and is most valuable to 
the treatment of post-diphtheritic pralysis. In piogressive 1^ 
palsy, beri-beri,- and the paralysis following acute alcoholism, fairly 
Urge doses are useful. In pneumwiia and other acute di^se, 
where tae patient is liable to sudden collapse, a hypodrfnvic in¬ 
jection of strychnine wiU often save the patient's life. In collapse 
mUowing severe haemorrhage and in sudden and accidental arrest 
of the heart or respiration during cMoroform narcosis an intra- 
muscuUr injection oi ,V gr. of the hydrochloride may stimulate 
the cardiac action. In acute opium poisoning strychnine is very 
valuable. It is a physiological antagonist of chloral hydrate, 
morphine and pbysosti^toe, and may be given in poisoning by 
these drugs. In dyspnoea due to emphysema, phthisis and asmma, 
strychnine is of service, given internally in doses of T to 3 minims 
of the liquor. The syrup oi iron, quinine and strychnine is used as 
a tonic. 

Toxicology,—^Tha symptoms oi sfryclinine Misoning usually 
appear wiwn twenty minutes of the ingestion ox a poisonous dose, 
starting with an uxieasy sensation, stiffness at tlic back of the neck, 
twitching oi the muscles and a feeling of impending'suffocation. 
The patient is then seised with violent convulsions of a tetanic char¬ 
acter; the arras are stretched out, respiration impeded, the musclvs 
are rigid, the body is thrown into opisthotonos, i.e. it rests bow- 
iorm on the head and the heels (occasionally the body is flexed 
forward Jeiiqirosthotonos]. the eyes remain wide open and fixed, 
and the raoutli is drawn aside (risus sardontcus). After a minute 
the muscles reUx, and the patient sinks back exhausted, conscious¬ 
ness being preserved throughout. Any noise, a draught of a ir or 
a touch may cause a convulsion. Jf the case is about to termuiate 
fatally the spasms rapidly succeed each other and death usually 
occurs within two hours, either from asphyxia produced by spasm 
of the respiratory muscles or more rarely from exhaustionT' After 
deatii the position of tac body may or may not be flexed; usually 
rigor mortis develops rapklly. In cases wliich recover the con¬ 
vulsions diminish in seventy, leaving the patient exhausted. Conj- 
plitatious are infrequent.. The average fatal dose for an adult 
is Ji grs., but death has resulted in twenty minutes from i gram. 
On the other hand, recovery has taken place after 5 and fo and even 
20 grains have been swallowed, but in Uic latter case an emetic was 
at once administered. Idiosyncrasy plays a considerable part to 
determining the effects, some people being particularly susceptible; 
death has occurred to five minutes from <he appeorante of tfip first 
symptoms, but when a narcotic has been administered at the tame 
rime as tie poi^ the development is proportionately slow. Tetanus 
resembles strychnine poisoning, but the development of the symp¬ 
toms in tetanns is usually much slower, death raiely occurring 
within 24 hours. In strychnine poisoning trismus or lockjaw is 
generally secondary to spasm oi the other muscles, while in tetanus 
It is usually the first symptom, no relaxation taking place between 
rile spasms. . . . 

The treatment of strychnine poisoning is to immediately evacuate 
the stomach with a atomaoh-pamp or emetic, chloroform being 
administered to allay the spasms. If the patient can swallow, 
draughts of water coutaining tannic acid may be given. Nitrite of 
amyl inhalations arc useful in the early stages when Hie resMratory 
muscles are freely movable. Chloral and potassium bcomlde 
may be given as physiological antiodtes. li death from asphyxia 
appears imminent artificisil respiration may be resorted to. 

STSyErrEMSK, or Sryetensk, a Costaok village of Asiatic 
Russia, in the province of Transbafltalia, 231 m. by mil £. 
of Chita, and a terminus of the Trans-Siberian railway. It 
is mtuat^ on both banks of the river Shilka, and its popularion 
of 8500 rises to over 10,000 (luring the season of navigation. 
Stry^ensk has steam flour-mills and soap worits. 

SntTPE, J 0 H« (1643-1737), English historian and biogfaphef, 
was bom in Houndsditch, London, on the ist of Hovember 
1643. He was the son of Joint Strype, or van Stryp, a,member 
of a Brabant famSywho, to escape religious peiseoution-y settM 
in London, in a place sifterwards known as Strype’s Viard in 
Petticoat Lane, as a merchant and silk throwster. The younger 
Jotm was educated at St iPaul’s School, and cn the 3th of July 
1662 entered Jesus College, Cambridge; thence he proceed^ 
to Catheisne Hall, where he graduated B.A. in *665 aiid M,A. tt 
1*69. On rile rath of July of the Uuiter year he becai»e,p«rpetiiBl 
curate of Theydon Bois, Esseoc, and a few months afterwards 
euiatesHidlmturerof Leyton in rile some xOTinty. He was never 
instituted or inducted to the Jivmg of Leyton, but in 1674 he 
was ficented by riie bidiop od Lon^n to preach, and i^oaild 
the word of and to perfonn the full office of priest and 
cutwte while it was vacant, apd until his death he receiv«d_the 
profits of iri In 1711 *h« obtauud from Archbishop Teniasp 
the sinecure of West T’arring, Sussex, and he disoharfai, Ae 
duties of lecturer at Hadmey from ifiJ.p till *784* At ^ latter 
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place he spent his last years with a married granddaughter, 
the wife of a surgeon, Thomas Harris, dying there on the nth 
of December 1737, at the age of ninety-four. He was buried 
in the church at L^ton. 

Through his friendship with Sir William Hicks Strype obtained 
access to the papers of Sir Micliacl Hicks, secretary to Lord Burghloy, 
from which he made extensive transcripts; he also carried on an ex¬ 
tensive correspondence with Archbishop Wake and Bishops ^met, 
Atterbury and Nicholson. The materials thus obtained formed the 
basis of his historical and biographical works, which relate cliiedy 
to the period of the Reformation. The greater portions of his 
original materials have been preserved, and are included in the 
Lansdowne manuscripts in the British Museum. His works can 
scarcely be entitled original compositions, his labour having consisted 
chiefly in the arrangement of his materials, but on this very account 
they are of considerable value as convenient books of reference, 
easier of access and almost as tru.stworthy as the original documents. 
The most important of Strype’s works are the Memorials of Thomas 
Cranmer, Archbishop of Canterbury, idpj (ed. for the Eccl. Hist. 
SpCj in 3 vols., Oxford, 1B48-1854; and in 2 vols. with notes by 
P. E. Barnes, Ixmdon, 1853); Life of the learned Sir Thomas Smith 
(1^8) ; Life and Acts of John Aylmer, Lord Bishop of London (1701); 
Life of the learned Sir John Cheke, with his Treatise on Superstition 
(1705); Annals of the Reformationin England (4 vols.; vol. i. 1709 
[r^rinted 1725]. vol. ii, 1725, vol. iii. 1728, vol. iv. 1731; 2nd ed. 
tTiS, 4 vols.; 3rd ed., 1736-1738, 4 vols.); Life and Acts of Edmund 
Orindal, Archbishop of Canterbury (1710), of Matthew Parker, 
Archbishop of Canterbury (1711), and of John Whitgift, Archbishop 
of Canterbury (1718); An Accurate Edition of Stow's Survey of London 
(1720), a valuable edition of Stow, although its interference with 
the original text is a method of editing which can scarcely be 
reckoned fair to the original author; and Ecclesiastical Memorials 
(3 vols., 1721; 3 vols., 1733). His Historical and Biographical 
Works were reprinted in 19 vols. at the Clarendon Press, Oxford, 
between 1812 (Cranmer) and 1824 (Annals), A general index 
by R. F. .Laurence in 2 vols. was added in 1828. Strype also 
published, besides a number of single sermons, an edition of John 
Lightfoi^'s Works (1684); and in 1700 Some genuine Remains of 
John Lightfoot , , , with a large preface concerning the author. 

STUART,* ARABELLA (1575-1615), daughter of Charles 
•Stuart, earl of Lennox, younger brother of Lord Damley 
and of Elizabeth, daughter of Sir William Cavendish and 
“ Bess of Hardwicic,” is interesting historically as having been 
(by strict pedigree) next in succession to James VI. of Scotland 
to the thrones of England and Scotland, after Queen Elizabeth. 
Her father’s mother was Margaret Douglas, the daughter of 
Henry VII.’s daughter. Queen Margaret of Scotland, and the 
earl of Angus. She was bom in 1575 and early became the 
centre of the intrigues of those who in Elizabeth’s reign refused 
to accept James as her successor. Various suitors for her hand 
were proposed, including Henry IV. of France, the earl of North¬ 
umberland, and Esmd Stuart, duke of Lennox. In 1590 a plot 
was fornied by the moderate section of the Roman Catholics 
of marrying her to Ranuccio, eldest son of the duke of Parma, 
who was descended from John of Gaunt, and of raising her 
with Spanish support to the throne. She was in consequence 
regard^ with suspicion and disfavour by Elizabeth and closely 
watched and guarded at Hardwick by the dowager countess of 
Shrewsbury. In 1602 the queen’s suspicions were increased 
by th^ discovery of a plot to marry Arabella to Edward, eldest 
son of Lbrd Beauchamp, who as grandson of Edward Seymour, 
earl of Hertford, and of Lad^ Catherine Grqr (younger sister 
of Lady Jane Grey), was heir to the throne after Elizabeth 
according to the will of Henry VIII. According to other 
accounts the intended husband was Thomas Seymour, a younger 
son of Ihe earl of Hereford. Arabella entered with ardour into 
the project, ^d planned an escape from Hardwick with the aid 
of her i^aplain Starkey, who after its failure committed suicide. 
In December she wrote secretly to Lord Hertford proposing 
her marriage with Ws grandson, but the latter immediately 
informed me council. In February 1603 another attempt 
at escape failed, and she was then transferred to t!» care of 
the earl of Kent at Wrest House. The anx^ and anger 
aroused by her conduct was reputed to be the cause of Elizabeth’s 
death the same year. When James I. had gained secure 
poBsestkm of the throne, Arabella wei’ receitred at court and 
treated with favour, and she showed her fidelity to James by 
revealing a communication made to her by tte conspirators 
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m the Mam and Bye Plots, in which her name had been used 
without her sanction. Every effort, however, was made to 
prevent her marriage She is described at this time by Scaramelli, 
Venetian secretary in London, as “of great beauty and remark¬ 
able qualities, being gifted with many accomplisltments, among 
them being the knowledge of Latin, French, Spanish, Jlaliaii, 
besides her native English a,s having “ very exalted ideas, 
having been brought up in the firm belief that she would succeed 
to the crown,’’ as limited in means, of the Puritan persuasion, 
and very proud, insistmg on a precedence over the princessw, 
though ordered back by the muster of the ceremonies and 
in consequence being expelled from the court. A little later 
she is called “ a regular termagant ” and in 1607 “ not very 
beautiful.” ^ In December 1609 she planned an escape with 
Sir George Douglas to Scotland, apparently witli a view of 
arranging a marriage with Stephen Bogdan, pretender to 
Moldavia, and on the scheme being discovered she was arrested. 
She was, however, restored to favour, granted a pension of 
;^i6oo a year by James, and given 10,000 crowns to pay her 
debts. But on the and of February i6io she became engaged 
to William Seymour, younger brother of Edward, and grandson 
of Lord Hertford, a suitor especially forbidden by James. A 
promise was exacted from them by the privy council that they 
would not marry without the king’s consent, but nevertheless 
they were secretly married on the 22nd of June at Greenwich. 
Immediately it was known the culprits were imprisoned, 
Arabella at Lambeth and her husband in the Tower. In 1611 
she was placed in charge of the bishop of Durham. Her applica¬ 
tion for a writ of habks corpus was refused, and on the 16th 
of March she left London, progressing however,, on account of 
illness and prostration, only as far as Barnet. She escaped on 
the 3rd of June 1611 disguised m man’s clothing, and succeeded 
in getting on board a ship bound for Calais. Meanwhile her 
husband had also effected his escape and was sailing towards 
the French coasL Their two ships, were drawing together 
when “a great wind arose and prevented them from seeing 
each other ever more.” ® Soon afterwards the unfortunate 
Arabella was captured and brought back to the Tower, where 
she spent the rest of her unhappy career. James was deaf to 
all intercession in her favour, and is reported to have answered 
the queen when pleading for her that “ she had eaten of the 
forbidden fruit.” In November 1613 a new plot for her escape. 
failed. Abandoning at last all hope she sank into melanchoy, 
ill health, and, according to some accounts, insanity, and 
died a victim to state policy on or about the 25th of &ptember 
1615. She was buried in the tomb of Maiy Queen of Scots in 
Henry VII.'s chapel in Westminster Abb^. There appears to 
be no support for the statement that a child was born to her. 

Her husband, after awaiting her in vain at Ostend, went on 
to Paris. He returned to England in 1616 after his wife’s 
death and was restored to favour. He married in 1618 Frances, 
daughter of Robert Devereux, earl of Essex, became earl of 
Hertford by the death of his grandfather in 1621, and marquess 
in 1640. He took an active part in the civil war in Charles I.’s 
reign, was governor of the prince of Wales, and at the Restoration 
the dukedom of Somerset was revived in his favour. He died 
in i^, and, on the failure of his male descendants in the person 
of his son John, 4th duke, the dukedom of Somerset passed to 
the de^ndonts of his brother, Francis, Boron Seymour of 
Trowbridge, and, on the extinction of the latter’s male line to 
the elder branch of the Seymour family, descended from Sir 
Edward Seymour of Berry Pomeroy, Devon. 

See also The Life and Letters of Arabella Stuart, by E. T. Bradley 
(1889), which supersedes the Life by E. Cooper (1866). 

STUART, GILBERT (1755-1828), American artist, was bom 
at North Kingstown, Rhode IslaM, onAhe 3rd of December 
1755. He studied at Newport, Rhode Island, with Cosmo 
Alexander, and went with him to Scotland, but returned to 
America aftet Alexaiider's death and obtained many portrait 

> Cat. of State Papera, Venetian, ix.,541, x. 42, 514. 

2 Lotti,. Venetian sectetory, writing on the aard at June, 
Athenaeum, voh 97, ii, 353. 
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commissions. In 1775 he went to England* and became a 
pupil of Benjamin West in 1778. His work, however, shows 
none of the influence of West, and after four years Stuart set 
up a studio for himself in London, meeting with much success. 
Living beyonc^ his means, he got into financial difliculties, and in 
1788 esc&ped to Dublin. In London he had pmnted George 111 . 
and future George IV., and in Paris had painted Louis XVL, 
and his success was no less great in Ireland. After five 
years he left Ireland for his native land in order to paint General 
Washington, who was said to be the only person in whose 
presence Stuart found himself embarrassed, and his first por¬ 
trait Stuart felt was a failure; but Washington sat to him again, 
the result being the “ Athenaeum ” head on an unfinished canvas, 
showing the left side of the face. This rcrnains the accepted 
likeness of Washington, of whom he also painted a full-length 
for Lord Lansdowne; of each of these portraits he executed mny 
replicas. Among his portraits are those of Presidents Washing¬ 
ton, John Adams, Thomas Jefferson, James Madison, James 
Monroe, John Jay, John Qumcy Ad^, Governor Winthrop, 
Generals Gates and &iox. Bishop White, Chief Justice Shippen, 

E hn Sii^leton Copley, Sir Joshua R^nolds, Benjamin West, 
rds Qinton, Lyndhurst, and Inchiquin, Sir Edward Thornton, 
Mme Patterson-Bonaparte and Horace Binney. Stuart’s 
original colouring and technique, and his insight into character, 
make him not only one of the few great American artists, but 
one of the greatest portrait painters of his time. He settled at 
Boston in 1805, and died there on the 27th of July 1828. 

Sec George C. Mason, Life and fTocAs of Gilbert Stuart (New York, 
1879). 

STUART, JAMES ^ELL BROWN (1833-1864), American 
soldier, was bom in Virginia on the 6th of February 1833 and 
entered West Point military academy in 1850. Commissioned 
in 1854 secnnd lieutenant of cavalrj', he saw considerable service 
in Indian warfare, and took part also in the repression of civil 
disorder in Kansas. In 1855 he liad married a daughter of 
Colonel Philip St George Cooke, who was regarded as the most 
capable cavauy officer in the United States service, and gave 
his son-in-law the benefit of his experience and judgment. In 
1859 Stuart, while staying in Washington on official^ business, 
was sent to assist Colonel R. E. Lee in the suppression of the 
John Brown raid on Harper’s Ferry. Two years later the 
Civil War presaged by the Kansas troubles and John Brown’s 
expedition broke out, and when Virginia seceded Stuart resigned 
his commission in the United States arrny to share in the defence 
of his state. He had resigned as a lieutenant—a notification 
of his promotion to captain had actually crossed his letter of 
resignation m the post—but trained officers, especially of cavalry, 
were so scarce that he was at once made a colonel. With very 
little delay, and with the scantiest of formal training, his 
regiment was mustered into the Confederate army, and assigned 
to Joseph Johnston’s force in the Shenandoah Valley. His men 
were mounted on their own horses, knew the country thoroughly, 
and in his capable hands soon made themselves poficient in 
outpost duty. In the openmg campaign Stuart’s command 
acted as a screen to cover Johnston’s movement on Manassas, 
and at the first battle of Bull Run which followed, Stuart dis¬ 
tinguished himself by his personal bravery. During the autumn 
and winter of 1861 he continued his outpost service and was 
somewhat severely handled by General Ord’s force at the action 
of Dranesville. He was now promoted brigadier-general and 
placed in command of the cavalry brigade of the army of 
Northern Vjuginia. Just before the Seven Days’ Battle 
he was sent out by Lee to locate the right flank of McClellan’s 
army, and not only successfully achieved his mission, but rode 
right round McClellan’s rear to deliver his report to Lee,at 
Richmond. After the battle of Gaines’s Mill on the vjth of June 
Stuart’s cavalry raided McClellan’s abandoned lifle of communi¬ 
cation with White House, and his dismounted rifieiMn, aid,ed 
by a lifffit howitzer, successfully engaged (A federal .gunboat 
on the Pamunkey. But such romantic and far-ranging raids on 
this occasion, as on several others, contributed little or nothing 
to the success of the army as a whok- In *1“ campwpw 
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it is true, he had the good fortune, in his raid against General 
Pope’s communications, not only to bum a gre^ quantity of 
stores, but also, what was far more important, to bring off 
the headquarters’ staff document of the enemy, front which 
Lee was able to discover the strength and positions of his oppo¬ 
nents in detail. Stuart, now a major-general and commands 
of the cavalry corps, was present at the second battle of Bull 
Run, and during the Maryland campaign he brilliantly defended 
one of the passes of South Mountain (Crampton’s G^), thus 
enabling Lee to concentrate his disseminated army in time to 
meet McQellan’s attack. After this battle the indefatigable 
troopers embarked upon a fresh raid, which, though without any 
definite object, had its value as an assertion of unbroken courage 
after the quasi-defeat of Sl^sburg, and in addition wore out 
the Federal cavalry in vain efforts to pursue him. On this 
occasion the swift Virginians covered 80 miles in 27 hours and 
escaped with the loss of but three men. At Fredericksburg 
Stuart’s cavalry were as usual in the flank of the army, and ^ 
horse artillery under Major Pelham rendered valuable service 
in checking Franklin’s attack on Stonewall Jackson’s corps by 
diverting a whole infantry division that formed part of Franklin’s 
command. At Chancellwsville Stuart was specially appointed 
by Lee to take over command of the II. army cor]^ after 
Jackson had been wounded, and though unused to commMding 
so large a force of all arms he acquitted himself so well in ^ 
second day’s fighting that many considered that a grave mjustice 
was done to him by the promotion of Major-General Ewell, 

J ackson’s principal lieutenant, to fill the posititm left vacant 
y Jackson’s death. The next campaign, Gettysburg, was 
preluded by the cavalry battle of Brandy Station, in which for 
the first time the Federal cavalry showed themselves worthy 
opponents for Stuart and hb men. The march to the Potomac 
was screened by the cavalry corps, which held the VMious ap¬ 
proaches on the right flank of the army, but at thd erbb of the 
campaign Stuart was absent on a raid, and although he attempted 
to rejoin Lee during the battle, he was met and checked some 
miles from the field by General Gregg, so that the skill and 
courage which might have turned the scale in favour of Lee on 
the first and second days of the great battle were employed only 
in covering his retreat. The cavalry took part in the war 
of manoeuvre between Meade and Lee in the autumn of 
1863, and then went into winter quarters. Very shortly after 
the opening of the campaign of 1864 Stuart’s corps was ihawn 
away from Lee's army by the Union cavalry under Sheridan, 
and part of it, with which was Stuart himself, was defeated at 
Yellow Tavern on the lothof May. Stuart himself was killed. 

Stuart possessed the ardent and resolute character of the true 
cavalry leader, and although he was fortunate enough to com¬ 
mand brigades and regiments exclusively coropoMd of men who 
were both bom horsemen and natives of Virginia, and to be 
opposed, for the first two years, by docile but unenterprising 
squadrons which were recruited in a more ordinary way, yet it 
was undeniable that he possessed the gift, indeed the genius, 
of a great leader. That hb energy was sometimes squandered 
on useless raids was but natural, considering the chatacter of 
his forces, but in regard to hb performances in the more exhaust¬ 
ing and far more vital service of security and reconnaissaaM, 
General Johnstwi could ask “ How can I sleep unless he is on the 
outpost ? ” and General Lee could say “ He never broiigdit me a 
false report.” Stuart preserved under all circumstances the 
gaie^ of a cavalry subaltern and the personal character of an 
earnest Christian, and Ae army regarded his loss as almost M 
heai^ a blow to the Confederate cause as that of Jackson. 

Sde Life by H. B. Mcaeltan (1883). 

STUART, SIB JOHN, CouMX of Maida :4i7J9ri8is),.British 
lieutenant^nerah was bom in Georgia. Hb lathet, Colonel 
John Stuart, was superintendent of Indian affairs in flie southern 
dbtrict, and a prominent royalist in the War of IndepepMnm. 
Educated at WestminAer School, young Stuart mtejed ithe 
3rd Foot Guardi in 1778, end almost immediately wept to 
America with hb recent He . was present at we stage of 
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Charleston, the battles of Camden and Guildftn'd court-house, 
and the surrender of Yorktown, returning a regimental lieu¬ 
tenant and an army captain, as was then usual in ^e Guards. 
Ten years later, as captain and lieutenant-colonel, he was 
present with the duke of York’s army in the Netherlands 
and in northern France. He took part in the sieges and 
battles of the 1793 campaign, Valenciennes, Lincelles, Dunkirk 
and Lannoy. In the following year, now at the head of his 
battalion, he was present at Landrecies and at Pont-i-Chin 
or Toumay, and when the tide turned against the allies, he 
shared with his guards in the discomforts of the retreat. As 
a brigadier-general he served in Portugal in 1796, and' in 
Minorca in 1799. At Alexandria, in 1801, his handling trf his 
brigade called forth special commendation in general orders, 
and a year later he became substantive major-general. After 
two years in command of a brigade in Kent, Stuart went with 
Sir James Craig to the Mediterranean. The English were 
employed along with Lacy’s Russians in the defence of the king¬ 
dom of Naples, but Austerlita led to the recall of the Russian 
contingent, and tSie British soon afterwards evacuated Italy. 
Thus exposed, Naples fell to the advancing troops of Massina, 
but G^ta still held out for King Ferdinand, and Masstea’s 
main force soon became locked up in the siege of this fortress. 
Stuart, who was in temporary command, realized the weakness 
of the French position in Calabria, and on the ist of July 1806 
swiftly disembarked all his available forces in the Gulf of S. 
Euphemia. On the 4th the British, 4600 strong, won the cele¬ 
brated victory of Mkida over Reynier’s detachment. Nothing^ 
however, was done to follow up this success, as Stuart was 
too weak tp shake Massina’s foothold in Naples. After besieging 
and taking the castle of Scjdla, the little force returned to 
Messina, Besides the dignity of count of Maida from the court 
of Palermo, Stuart received the thanks of parliament and an 
annuity of £1000, as well as the K.C.B. Superseded by two 
■ other generals. Fox and Moore, the latter of whom was his junior, 
Stuart came home in 1806. A year later, however, as a lieu¬ 
tenant-general, he received the Mediterranean command, which 
he held until 1810. His operations were confined to south 
Italy, where Murat^ king of Naples, held the mainland, and the 
British and Neapolitan croops held Sicily for the Bourbon king. 
Of the events of this time may be mentioned the fwlure to 
relieve Colonel Hudson Lowe at Capri, the expedition i^ainst 
Murat’s gunboats in the bay of Naples and the second siege of 
Scylla. The various, attempts made by Murat to cross the 
straits uniformly failed, though on one occasion the French 
actually obtained a footing m the island. In 1610 Stuart 
returned to England. He died at Clifton in 1815. Two months 
previously he had received the G.C 3 . 

nVART, M'DOVALL ^181^1866), South Australian 
explorer, was bom at Dysart in Fifeshire, Scotland, in 1818, and 
arrived in the coflony about 1839. He accompanied Captain 
Sturt’s 1844-1845 expedition as draughtsman, and between 1858 
and i86z he m^e six expeditions into the interior, the last of 
which^JTOnght him on the 25th of July to the shores erf the Indian 
Ocean at Van I^mew’s Gulf, at the mouth of the Adelaide 
River. Stuart was not the first to cross the islancl continent 
from south to north; that honour belongs to the Burke and Wills 
ei^edition, which washed the Gulf of Carpentaria on the 6th of 
Februaiy 1861. Stuart 'returned to Adelaide! eahausted and 
broken, and never recovered from the effects of the great priva¬ 
tions which he suffered. He returned to England, where he 
died on tl;ie ^th of June r866. Stuart was rewarded with 
£3000 and a grant of tooo sq. m. of grazing country in the 
interior rent free for seven years. His name is perpetuated by 
^le ntra l Mount Stuart. 

n\}AXt, MOSES (1786-1851), AmeHeah bfWicab Wwrfar, 
was in Wilton, Ctmiweticut, mi the 26th of March 1780. 
He was rewed on a farm; graduated with highest honours at 
Yale in *799; in 1802 was admitted to thfe Connecticut bar, 
imd "WW appointed a tutor at Yale, where he remained for two 
^«8Ts; aiiil in 1806 beoamO pastor df the Centre (Congrega- 
tiohd) Church of New HavOft. In l8«> he was appointed 


professor of sacred literature in the Andover Theological Semin¬ 
ary, organized in 1808. Here he succeeded EliphSlet Pearson 
(1752-1826), the first preceptor of Phillips (Andover) Academy 
apd in 178^1806 professor of Hebrew and Oriental languages 
at Harvard. Stuart himself then knew hardly tnore .than the 
elements of Hebrew and not very much more Greek than Hebrew; 
in 1610-1812 he prepared for Aeuse of his students a Hebrew 
grammar which ftey copied day by dgy from his manuscript; 
m 1813 he printed his Grammar, which appeared in an enlarged 
form, “ with a copious syntax and pi^is,” in 1821, and ujas 
republished in England by Dr Pusey in 1831. He gradually 
made the acquaintance of German works in hermeneutics, 
first Schleusner, Seiler and Gwenius, and taught himself Ger¬ 
man, arousing much suspicion and distrust among his colleagues 
by his unusual studies. But his recognition soon came, partly 
as a result of his Letter to Dr Charming on the Subject of Religious 
Liberty (1830), but more largely throu^ the growing favour 
shown to German philology and critical methods. In 1848 he 
resigned his chair at Andover. He died in Andover on the 
4th of January 1852. He has been called the “father pf 
exegetical studies in America.” He contributed largely by his 
teaching to the renewal of foreign missionary zeal—of his 1500 
students more than 100 became foreign missionaries, among 
them such skilled translators as Adoniram Judson, Elias Riggs 
and William G. Schauffler. 

Among Ills more important publications were: Winer’s Greek 
Grammar of the New testament (1825), with Edward Robinson; 
Commentate on the Epistle to the Hebrews (1827-1828); Commentary 
on the Epistle to the Romans (1832); Commentary on the Apocalypse 
(1845); Miscellanies (1846); Gcacnins's Hebrew (/rammar (1846), 
a version which involved Stuart m a long controversy with T. J. 
Conant, the earlier, and possibly more scholarly, translator of 
Gesenius; Commentary on Ecclesiastes (1851), and Commentary on 
the Booh of Proverbs (1852). 

See tlio memorial sermons by Edwards A. Park (Boston, 1852) 
and William Adams (New York, 2832). 


I^FUBBS [Stubbk], JOHH (c. 1543-1591), English pamphleteer, 
was born in Norfolk about 1543. He was educate at Trinity 
College, Cambridge, and after studying law at Lincoln’s Inn, 
took up his residence at Thelveton, Norfolk. His views were 
■Puritan, and he regarded with disgust the negotiations for a 
marriage between Queen Elizabeth and the duke of Anjou. 
In 1579 he put his opinions into a pamphlet entitled The Dis- 
coverit of a Gaping Gtdf whereinto England is like to be Swallowed 
by another French Marriage. The circulation of this pamphlet 
was prohibited, and Stubbs, his printer, and publisher were 
tried at Westminster, found guilty, and sentenced to have their 
right hands cut off. The printer was subsequently pardoned^ 
but in the case of Stubbs and his publisher the sentence was duly 
carried out. Stubbs protested his li^alty frojn the first. Hi? 
right hand having been cut off, he removed his hat with his left, 
and cried " God Save the Queep 1 ” before fainting away. He 
was subsequently imprisoned for eighteen months. On being 
released he continued to ■write, publishing, among other pam¬ 
phlets, a reply to Cardinal Allen’s Defence 0/ the En^ish Catholics. 
He died ip 1591 at Harn*, France, ■where he seems to have gone 
to volunteer for military service under Henry of Navarre. 

BTBBBfi [Stubbes], PHQcEP { c . 1555-^. 1610), English 
pamphleteer, ■was bom about 1555. He is reputed to have been 
a brother or near relation of John Stubbs (?.».)• He was 
educated at Cambridge and subsequently at Oxford, but did pot 
take a degree, spending the greater portion of his time travelling 
about the country. He stMted writing about 1581, andjn 1583 
published The Anatomie of Abuses. This consisted of a ^rulerit 
attack on the manners, customs, amusements and fashions of 
the period, and is still valuable for its copious information on 
Hiose matters. In 1591 Stubte pilhlished A Ckristed Glass for 
Christian Women, of at leasl sevfin editions were called 
for, and he followed this wi(h other sepii-devotional woris. 
He died, probably, about 1610. 

flTDBBS, WmiAH (1825-1901), English hlstorianmtd buihpp 
of Oxford, son pf William Moriey Stubbs, solicitor, pf Knar^ 
borough, Yorkshire, was bom on the 2*st of Junp 7825, .pnd 
was educated at the Ripon grammar school and Chnst Church, 
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Oxford, where he graduated in 1848, obtaining a first-class in 
classics and a third in mathematics. He was efcted a fellow of 
Trinity College, and held the college living of Navestock, Essex, 
from 1850 to 1866. He was librarian at Lambeth, and in 1862 
was an ijnsuceessful candidate for the Chichele professorship 
of modern history at Oxford. In 1866 he was appointed regius 
professor of modem history at Oxford, and held the chair until 
1884. His lectures were &inly attended, and he found them 
grievous interruptions to his historical work. Some of his 
st4(,tutory lectures are published in his Lectures on Mediaeval and 
Modern History. He was rector of Cholderton, Wiltshire, from 
187s to 1879, when he was appointed a canon of St Paul’s. 
He served on the ecclesiastical courts commission of 1881-1883, 
and wrote the weighty appendices to the report. On the 25th 
of April 1884 he was ccm.secrated bishop of Chester, and in 
1889 was translated to the see of Oxford. 

Until Bishop Stubbs found it necess^ to devote all hb time 
to his ^iscopal duties, he pursued historical study with un¬ 
remitting diligence. He rejwted the theory of the unity and 
continuity of history so far as it would (Alitcrate distinctions 
between ancient and modem history, holding that, though work 
on ancient history is a useful preparation for the study of modem 
history', either may advantageously be studied apart. He urged 
that history is not to be treated as an exact science, and that 
the effects of individual character and the operations of the 
human will neces-sarily render generalizations vague and conse¬ 
quently useless. While pointing out that history has a utility 
as a menial discipline and a part of a liberal education, he recom¬ 
mended its study chiefly for its own sake, for the truth’s sake 
and for the pleasure which it brings. It was in this spirit that 
he worked; and his intellectual character was peculiarly fitted 
for his work, for he was largely endowed with the faculty of 
judgment and with a genius for minute and critical investigation. 
He was eminent alike in ecclesiastical history, as an editor of 
texts and as the historian of ,the English constitution. His 
right to be held as an authority on ecclesiastical history , was 
proved in 1858 by his Registrum sacrum anglicanum, which sets 
lortli episcopal succession in England, by many other later 
works, and particularly by his share in Councils and Ecclesiastical 
Documents, edited in co-operation with the Rev. A. W. Haddan, 
for the third volume of which he was specially responsible. His 
place as a master in critical scholarship and historical exposition 
IS decided beyond debate by the nineteen volumes which he edited 
for the Rolls series of Chronicles and Memorials. It is, however, 
by his Constitutional History of England that he is most widely 
known as a historian. The appearance of this book, which 
traces the development of the English con.stitution from the 
Teutonic invasions of Britain till 1485, marks a distinct step in 
the advance of English historical learning. Specialists may here 
and there improve on a statement or a theory, but it wll always 
remain a great authority, a monument of patient and exhaustive 
re.search of intellectual power, and of ripe and disciplined 
judgment. Its companion volume of Select Charters and other 
lUustratioru of English Constitutional History, admirable in 
itself, has a special importance in that its plan has been 
imitated with good results both in England and the United 
States. 

Bisltop Stubbs bclcmgs to the front rank of historical scholars 
both as an author and a critic. Among Englishmen at least he 
excels all others as a master of every department of the historian’s 
work, from the discovery of materials to the elaboration of well- 
founded theories and literary production. He was a good 
palaeographer, and excelled in textual criticism, in examination 
of authorship, and other such matters, while his vast erudition 
and retentive memory made him second to none in interpretation 
and exposition. His carefulness was exemplary, and his refer¬ 
ences are always exact. His merits as an author are often judged 
solely by bis Constitutional History. The learning and msight 
which tUs book displays are unquestionable: it is well planned, 
and its contents are well arranged; but constitutional history 
is not a lively subject, and, in spite of the skill with which 
Stubbs handled it and the genius displayed in his narrative 
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chapters, the book does not afford an adequate idea of his place 
as a writer of history. What that is cannot be determined 
without taking into account the prefaces to some of the trolumes 
which he edited for the Rolls series. Several of them contain 
monographs on parts, or the whole, of the author’s work, written 
with remarkable literary skill. In these his language is vigoroua 
and dignified; he states the results of his labour and thought 
with freshness and lucidity; tells numberless stories in a most 
delightful manner, and exhibits a wonderful talent for the repre¬ 
sentation of personal character; the many portraits of historic 
persons of all orders which he draws in these prefaces are as 
brilliant in execution as they are exact and convincing. Among 
the most notable examples of his work for the Rolls .series are 
the prefaces to Roger of Hoveden, the Gesta regum of William 
of Malmesbury, the Gesta Henrici II., and the Memorials of St. 
Dunsfan. Both in England and America Bishop Stubbs was 
universally acknowledged as the head of all English historical 
scholars, and no English historian of his time was held in equal 
honour in European countries. Among his many distinctions 
he was D.D. and hon. D.C.L. of Oxford, LL.D. of Cambridge 
and Edinburgh, Doctor in utroque jure trf Heidelberg; an 
hon. member of the university of Kiev, and of the Prussian, 
Bavarian and Danish academies; he received the Prussian 
(rder Pour le merite, and was corresponding member of the 
Acadtoie des sciences morales el politiques of the JFrench 
Institute. 

Stubbs was a High Churchman whose doctrines and practice 
were grounded on learning and a veneration for antiquity. His 
opinions were received with marked respect by his brother pre¬ 
lates, and he acted as an assessor to the archbishop ia the trial 
of the bishop of Lincoln. His tastes were those of a student, 
and he did not disguise his dislike of public functions and the 
constant little journeys which take up so much o{ a bishop’s 
time. Nevertheless he fulfilled all his episcopal duties with 
diligence, and threw all his heart into the performance of those 
of a special I)' spiritual nature, such as his addresses at confirma¬ 
tions and to those on whom he conferred orders. As a ruler of 
the* Church he showed wisdom and courage, and disregarded 
any effort to influence his policy by clamour. In character he 
was modest, kind and sympathetic, ever ready to help and 
encourage serious students, generous in his judgment of the 
works of others, a most cheery companion, full of wit and 
humour. His wit was often used as a weapon of defence, for 
he did not suffer fools gladly. An attack of illness in November 
1900 seriously impair^ his health. He was able, however, to 
attend the funeral of Queen Victoria on the 2nd of February 
1901, and preached a remarkable sermon before the king and 
the German emperor on the following day. His illness b^me 
critical on the 20th of April, and he died on the 22nd. In 
1859 he had married Catherine, daughter of John Dollar, of 
Navestock, and had a numerous family. 

See Letters of William Stubbs, Bishop of Oxford, ed. W. H. Hutton. 

(W. Hu.) 

STUCCO (Ital. stucco, adapted from O.H.G. stuechi, cnisj,piece, 
patch, Ger. Stiick, piece, allied to stock), a kind of plaster 
used for the covering of walls, or for decorative or ornamental 
features such as cornices, mouldings. Sec., or for ceilings. The 
stucco used as an exterior covering for brick or stone woric 
is coarse; a finer kind is used for decorative purposes. (See 
Plastkr-Wokk.) 

STUCK, FRANZ (1863- ), German painter, was bom at 

Tettenweis, in Bavaria, and received his artistic training at the 
Munich Academy. He first made a name with his illustrations 
for Fliegende BUitter, and vignette designs lor programmes and 
book decoration. He did not devote himself to painting till after 
1889, tile year in which he achieved a marked success with bis 
first picture, “ The Warder of Paradise.” His style in painting 
is based on a thorough mastery of design, and is sculptoru 
rather than pictwial. Hif favourite subjects are of mythological 
and allegorical character, but in his treatment of time-worn 
motifs he is altogether unconventional. A statuette of an 
athlete, bronze casts of which are at the Berlin and Budapest 
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national galleries and the Hamburg Museum, affords convincing 
proof of his talent for plastic art. Amo ig his paintings the best 
known are “ Sin ” and “ War,” at the Munich Findcothek, 
“ The Sphinx,” “ The Crucifixion,” “ The Rivals,” “ Paradise 
Lost,” “ Oedipus,” “ Temptation,” and “ Lucifer.” Though 
..Stuck was one of the leaders of the Munich Sesession, he enjoyed 
an appointment of professor at the academy. 

STUCLEY (or Stukely), THOMAS (c. 1525-1578), English 
adventurer, son of Sir Hugh Stucley, of Affleton, near Ilfracombe, 
a knight of the body to King Henry VIII., was supposed by 
some of his contemporaries to have been an illegitimate son of 
the king. He was a standard-bearer at Boulogne from 1547 to 
1550, entered the service of the duke of Somerset, and after his 
master’s arrest in 1551 a warrant was issued against him, but he 
succeeded in escaping to France, where he served in the French 
army. His military talents brought him under the notice of 
^Montmorency, and he was sent with a letter of recommendation 
from Henry 11 . of France to Edward VI. On his arrival he 
proceeded on the i6th of September 1552 to reveal the French 
plans for the capture of Calais and for a descent upon England, 
the furtherance of which had, according to his account, been the 
object of his mission to England. Northumberland evaded the 
payment of any reward to Stucley, and sought to gain the friend¬ 
ship of the French king by pretending to disbelieve Stucley’s 
statements. Stucley, who may well have been the originator 
of the plans adopted % the French, was imprisoned in the Tower 
for some months. A prosecution for debt on his release in 
August 1553 compelled him to become a soldier of fortune once 
more, but he returned to England in December 1554 in the 
train of Philibert, duke of Savoy, after obtaining security against 
his creditors. He temporarily improved his fortunes by marry¬ 
ing an heiress, Anne Curtis, but in a few months had to return 
to the duke of Savoy’s service. As early as 1558 he was sum¬ 
moned before the council on a charge of piracy, but was acquitted 
on the ground of insufficient evidence. In 1562 he obtained a 
warrant permitting him to bring French ships into English ports 
although England and France were nominally at peace. With 
six ships, one of which was supplied by Queen Elizabeth, he 
started buccaneering against French, Spanish and Portuguese 
ships, though his commission was concerned with an expedition 
to Florida. Repeated remonstrances on the part of the offended 
powers compelled Elizabeth to disavow Stucley, who surrendered 
in 1565, but his prosecution was merely formal. 

He had met Shane O’Neill at the English court in the winter 
of 1561-1562, and was employed in 1566 by Sir Henry Sidney in a 
vian effort to induce the Irish chief to enter into negotiations 
with the government. Sidney desired to allow Stucley to 
purchase the estates and office of Sir Nicholas Bagnall, marshal 
of Ireland, for £3000, but Elizabeth refused to permit the 
transaction. Undeterred by this failure, Stucley bought lands 
and the office of seneschal of Wexford from Sir Nicholas Heron, 
but in June 1568 he was dismissed, and in the next year im¬ 
prisoned in Dublin Castle on a charge of high trea on, but was 
released in October. He now offered his services to Fenelon, 
the Frbnch ambassador in London, and was thenceforward 
continuously engaged in schemes against Elizabeth. Philip II. 
invited him to Madrid and loaded him with honours. He was 
known at the Spianish court by the curious title of “ duke of 
Ireland,” and was established with a handsome allowance in 
a villa near Madrid. He was knighted in 1571, and prepared 
to become a member of a religious order of knighthood His 
credit with Spain was seriously injured by another Irish malcon¬ 
tent, Maurice Gibbon, archbishop of Cassel; but Stucley, who 
now desired to leave Spain, only obtained his passports after 
Elizabeth had demanded his dismissal. He commanded three 
galleys under Don John of Austria at the battle of Lepanto. 
£fis exploits restored him to favour at Madrid, uid on the 2nd of 
March 1572 he was at Seville, offering to hold the narrow seas 
against the English with a fleet of twenty ships. In four years 
(1570-1574) he is said to have received over 27,000 ducats from 
Philip II. Wearied by the Spanish king’s delays he sought more 
serious assistance from the new pope, Gregory XHL, who 
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aspired to make his illegitimate son, Giacomo Buoncompagno, 
king of Ireland. He set sail from Civita Vecchia in March 
1578, but put into Lisbon, where he was to meet his confederate, 
James Fitzmaurice FTtzgerald, and to secure better ships before 
sailing for Ireland. There he was turned from^is purpose by 
King Sebastian, with whom he sailed for Morocco. ' He com¬ 
manded the centre in the battle of Alcazar on the 4th ot August 
1578, and was killed, in fair fight apparently, though tradition 
asserted that he was murdered by his Italian soldiers after the 
battle. 

Stucley’s adventurous career made considerable iniiwession on 
lus contemporaries. A play generally assigned to George I’eele, 
The tiattell of A Icasar . . . with the Death of Captain Stukely, printed 
by E. Allde in 1594, was probably acted in 1592, and is i)erhaps 
identical with a popular piece referred to by Heuslowe as Muley 
sumamed Abdelmilech. It deals with Stucley’s arrival in Lisbon 
and his Moorish expedition, but in a long speech before his death ho 
recapitulates the events of his Ufe. A later piece, The Tamous His¬ 
tory of the Life and Death of Captain Thomas Stukeley, printed for 
Thomas Panyer (1G05), which is j^ssibly the Stewtley played, accord¬ 
ing to Henslowc, on the nth of December 1590, is a biographical 
piece dealing with successive episodes, and seems to be a patchwork 
of older plays on Don Antonio and on Stucley. His adventures 
also form the subject of various ballads. 

There is a detailed biography of Stucley, based chiefly on the Eng¬ 
lish, Venetian and Spanish state papers, lin K. Simp.son’s edition 
of the 1O05 play (School of Shakespeare, 1878, vol. 1.), where the 
Stucley ballads are also printed. References in contemporary 
poetry are quoted by Dyce in his introduction to the Battle of 
Alcazar in Peek's Works. 

STUD. (i)Anumberof horses kept for the purpose of breed¬ 
ing, also the place or establishment where they are kept; 
similarly, a “ stud horse,” a .stallion, “ stud groom,” the head 
groom of a stud, “ stud-book,” the register containing the pedi¬ 
gree of thoroughbred horses. The word in Old English is stod, and 
cognate forms are found in Icelandic and Danish, cf. also German 
Gestiit; steed, now a literaiy word for horse, meant in Old 
English (steda) a stud-horse, and is the same us stud in origin, 
Tile root to which the word is referred is sta-, to stand. A 
stud meant, therefore, an establishment. (2) A word which 
is used of many different objects, the primary meaning being a 
“prop” or support. The Old English word is studu, and cognates 
are found in Danish, Swedish and Icelandic. The ultimate 
origin is also the root sta-, to stand. The chief applications of 
the term are us follows : in architecture, to a post; quarter or 
upright in wooden partitions; to the transverse pieces of ir«i 
which strengthen the links of a chain; to a boss or knob inserted 
on a belt, collar, or piece of armour, often decorated and forming 
an ornamentation; and, particularly, to a species of button, 
consisting of a rounded head, neck and flat base, used for 
fastening a collar, shirt, &c. 

STUDER, BERNHARD (1794-1887), Swiss geologist, was bom 
a Buren, near Berne, in August 1794. Although educated as 
a clergyman, he became o interested in geology at the university 
of Gottingen that he devoted his lif to its pursuit. He subse¬ 
quently studied at Freiburg, Berlin and Paris, and in 1816 was 
appointed teacher of mathematics and physics in the Beme 
Academy. In 1825 he published Beylrage zueiner Monographic 
der Molasse. Later on he commenced his detailed investiga¬ 
tions of the western Alps, and published in 1834 his Geologic der 
westlichen Schweizer-Alpen, In the same year, largely through 
his influence, the university of Berne was established and he 
became the first p of essor of mineralogy. His Geologic der Schweiz 
in two vo1s.(i85i-i85j), and his geological maps of Switzerland 
prepared with the assistance of Arnold Escher von der Linth, 
arc monuments of his research. In 1859 he organized the geo¬ 
logical survey of Switze land, being appointed president of the 
commission, and retaining this position until the close of his 
life. It has been remarked by Marcou that Studer was present 
at the first meeting of the Soci6t6 helvdiique des sciences natur- 
elles at Geneva on the 6th of October 1815, and remained a 
member during 72 years. He was awarded the Wollaston 
medal by the Geological Society of London, 1879. He died at 
Beme on the 2nd of May 1887. 

Obituary by Jules Marcou, Ann. rep. anter. aead. set. for 1888. 
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OTUKELEY, WILLIAM (1687-1765), Englisli antiquary, was 
bom at Holbeach, Lincolnshire, on the 7th of November 1687, 
the son of a lawyer. After taking his M.B. degree at Cambridge, 
he went to London and studied medicine at St Thomas’s 
HospitaJ. Im 1710 he started in practice in Lincolnshire, 
removing in 1717 to London. In the same year he became 
a fellow of the Rwal Society, and, in 1718, joined in the 
establishment of the Society of Antiquaries, acting for nine years 
as its secretary. In 1719 he took his M.D. degree and in 1720 
l^ecame a fellow of the Royal College of Physicians, publishing 
in the same year h!s first contribution to antiquarian literature. 
His principal work, an elaborate account of Stonehenge, ap¬ 
peared in 1740, and he wrote copiously on other supposed Druid 
remains, becoming familiarly known as the “ Arch-Druid.” 
In 1729 he took holy orders, and, after holding two livings in 
Lincolnshire, was appointed rector of a parish in Bloomsbury, 
London. He died in London on the 3rd of March 1765. 

STOMPF, JOHANN (1500-1576), one of the chief writers on 
Sw'ss history and topography, was bom at Bruchsal (near 
Carlsruhe). He was educated there and at Strassburg and 
Heidelberg. In 1520 he was received as a cleric or chaplain 
into the order of the Knights Hospitallers or of St John of 
Jerusalem, was sent in 1521 to the preceptory of that order at 
Freiburg in Breisgau, ordained prie.st in Basel, and in 1522 placed 
in charge of the preceptory at Bubikon (north of Rapperswil, 
in the canton of Zurich). But Stumpf soon went over to the 
Protestants, was p-csent at the great Disputation in Berne 
(1528), and took part in the first Kappel War (1529). He had 
carried over with him most of his parishioners, whom he con¬ 
tinued to care for, as the Protestant pastor at Bubikon, till 1543, 
then becoming pastor at Stammheim (same canton) till 1561, 
when he retired to Zurich (of which he had been made a burgher 
in 1548), where he lived in retirement till his death in 1576. In 
1529 he married the first of his four wives, a daughter of Heinrich 
Brennwald (1478-1551), who wrote a work (still in MS.) on Swiss 
historj', and stimulated his son-in-law to undertake historical 
studies. Stumpf made wide researches, with this object, for 
many years, and undertook also several journeys, of which that 
in 1544 to Engelbcrg and through the Valais seems to be the 
most important, perhaps because his original diary has been 
preserved to us. The fruit of his labours (completed at the end 
of 1546) was published in 1548 at Zurich in a huge folio of 934 
pages (with many fine wood engravings, coats of arms, maps, 
&c.), under the title of Gemeinn Utblicher Eydgnossensekaft 
Stetten, Landen, uni Volckeren chronikwirdiger Thaaten Beschrey- 
bung (an extract from it was published in 1554, under the name 
•f Schwytzcr Chronika, while new and greatly enlarged editions 
of the original work were issued in 1586 and 1606). The wood- 
cuts are be.st in the first edition, and it remained till Scheuchzers 
day (early i8th century) the chief authority on its .subject. 
Stumpf also published a monograph (very remarkable for the 
date) on the emperor Henry IV. (1556) and a set of laudatory 
verses (LobsprUche) as to each of the thirteen Swiss cantons 
(1573). . (W. A. B. C.) 

STURDZA, or Sturza, the name of an ancient Rumanian 
family, of unknown origin, which probably came from Trebi- 
zond and settled in Mwdavia. The Sturdza family has been 
long and intimately associated with the government first of 
Moldavia and afterwards of Rumania. Its members belong 
to two main divisions, which trace their descent respectively 
from John (loan) or from Alexander (Sandu), the sons of Kirak 
Sturdza, who lived in the 17th century, and may be regarded 
as the founder of the family. 

I. To the first division belongs Michael [Michail] Sturdza 
(1795-1884), who was prince of Moldavia from 1834 to 1849. 
A man of liberal education, he established the first high school, 
a kind of university, in Jassy. He brought scholars from 
foreign countries to act as teasers, and gave a very powerful 
stimulus to the educational development of the eountiy. In 
1844 he decreed the emancipation of the gipsies. Until then 
the gipsies had been treated as slaves and owned by the Church 
»or by private landowners; they had been bought and sold in 
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the open market. Michael Sturdza also attempted the seculari¬ 
zation of monastic establishments, which was carried out by 
Prince Cuza in 1864, and the utilization of their endowments 
for national purposes. He quelled the attempted resolution 
in 1848 without bloodshed by arresting all tiie conspirators 
and expelling them from the country. Under his rule the in¬ 
ternal development of Moldavia made immense progress; roa 3 s 
were built, industry developed, and Michael is still gratefully 
remembered by the people. 

See Michel Stourdsa et son administration (Brussels, 1834); Michel 
Stourdea, ancien prince regnant de Moldavia (Paris, 1874): A. A. C. 
Sturdza, Htgne de Michel Sturdea, prince de Moldavie iSsp-iS^ 
(Paris, 1907). 

2. Gregory [Grigorie] Sturdza (1821-1901), son of the 
above, was educated in France and Germany, became a general 
in the Ottoman army under the name of Muklis'Pasha, and 
afterwards attained the same rank in the Moldavian army. 
He was a candidate for the Moldavian throne in 1859, afld 
subsequently a prominent member of the Russophil party in 
the Rumanian parliament. He wrote Lois fondameniales de 
Vunivers (Paris 1891). 

3. John [loan] Sturdza, prince of Moldavia (i822-i828),» 
was the most famous descendant of Alexander Sturdza. Imme¬ 
diately after the Greek revolution. Prince John Sturdza took an 
active part in subduing the roving bands of Greek Hetairists in 
Moldavia; he transformed the Greek elementary schools into 
Rumanian schools and laid the foundation for that scientific 
national development which Prince Michael Sturdza continued 
after 1834. In 1828 the Russians entered the country and took 
Prince John prisoner. He died in exile. 

4. Alexander [Alexandru] Sturdza (1791-1854), Russian 
publicist and diplomatist, was a member of the same family, 
born in Bessarabia and educated in Germany. After entering 
the Russian diplomatic service, he wrote Belrathtungen uber 
die Lehre und den Geist der orthodoxen Kirche (Leipzig, 1817), 
His Memoire sur I’etat actuel de VAUemagne, written at the re¬ 
quest of the tsar during the congress of Aix-la-Chapelle, was an 
attack on the German universities, repeated in Coup i'ceil sur Us 
universitis de VAUemagne (Aix, 1818). His other important 
works arc La Grice en 1821 (Leipzig, 1822) and (Euiires pest- 
humes religieuses, hisloriques, philosophiques et litleraires (5 vols., 
Paris, 1858-1861). 

5. Demetrius [Dimitrie] Sturdza, Rumanian statesman, 
was bom in 1833 at Jassy, and educated there at the Academia 
Michaileana. He continued his studies in Germany, took part 
in the political movements of the time, and was private secretary 
to Prince Cuza. Demetrius afterwards turned against Cuza, 
joined John Bratianu, and became a member of the so-called 
Liberal government. In 1899 he was elected leader of the party 
in succession to Bratianu and was four times prime minister (see 
Rumania : History). Though a man of great capacity for work, 
he represented the narrowest nationalism, and through his 
enmity to all that was “ alien ” did more than any other man 
to retard the political and industrial development of the 

He was appointed permanent secretary of the Rumanian 
Academy, and became a recognized authority on Rumanian 
numismatics. As secretary of the academy he was instrumental 
in assisting the publication of the collections of historic docu 
ments made by Hurmuzaki (30 vols., Bucharest, 1876-1897); 
and other acts and documents (Bucharest, 1900 sqq.), besides a 
number of minor political pamphlets of transitory value. (M. G.) 

STURE, an ancient patrician family of Sweden, the most 
notable members of which were the following;— 

I. Stbn Gustafsson, commonly called Sten Sture the Elder 
(1440-1503). In 1464 he came prominently forward in support of 
Bishop Kettil Karlsson Vasa in his struggle against Christian I. of 
Denmark, and showed great ability in winning over t^ peasants 
and making soldiers of them. In 1470 we find him in the fore¬ 
front of the Swedish national leaders and victorious over both 
Erik Karlsson Vasa and'King Christian himself. After the death 
of Karl Knutsson, commonly called Charles VIIL, Sture was 
elected regent of Sweden, and from 1470 to 1497 displayed some 
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of the highest qualities of a statesman. In 1471 he again defeated 
Oiristian 1. at the great battle of Brunkebjarg which materially 
strengthened his position in Sweden. In 1483 he was obliged 
to actoowledge Hans of Denmark and Norway as king; but the 
strife of factions enabled him to hold hus own till the arrival 
of Hans in Sweden in 1497. His position had in the meantime 
been weakened by a ruinous war with Russia. He succeeded, 
however, in annexing Oland to Sweden. After the terrible 
defeat of Hans by the Dithmarschers in 1500 Sture was a second 
time elected regent, holding that office till his death. 

2. Svante Store (d. 1512) is mentioned as a senator in 1482. 
He was one of the magnates who facilitated King Hans’s conquest 
of Sweden by his opposition to Sten Sture the Elder. Subse¬ 
quently, however, he was reconciled to the latter and succeeded 
him as regent. He was by no means so imposing a figure as 
his predecessor, though, I^e him, Svante m his later years 
patriotically resisted the Danish claim of sovereignty. He died 
suddenly at Vesteras Castle. 

3. Sten Store, commonly called Sten Sture the Younger 
(1492-1520), the son of Svante. After his father’s death he 
was elected regent by the majority of the lesser gentry to the 

' exclusion of the candidate of the high aristocratic faction, Erik 
Trolle, whence the inextinguishable hatred of the two families. 
In 1513 the aged archbishop of Upsala, Jakob Ulfsson, resigned 
in favour of Gustaf Trolle, .son of Erik Trolle, who was elected 
by the cathedral chapter and recommended to the pope by the 
regent on condition that the new archbishop should do him 
homage. Unfortunately these two ma-sterful young men (Trolle 
was twenty-seven, Sture barely twenty-three), who represented 
respectively the highest ecclesiastical and the highest civil 
authority m Sweden, were only too prone to carry on the family 
feud. On the return of Trolle from Rome he refus^ to do homage 
to the regent till all his enemies had been punished, and allied 
himself witH Christian II. of Denmark, who hastened to the 
•archbishop’s assistance when Sture besieged IVolle in his strong¬ 
hold at Stake (1516). Nevertheless Sture not only defeated 
Christian II. at Vedla, but took and razed Stake to the ground, 
and shut up the archbishop in a monastery at Vesteras. A 
rikmote, or national assembly, held at Stockholm in I5r7, 
declared unanimously that Sweden would never recognize 
Trolle as archbishop because he had defied the regent and brought 
the enemy into the land. The war with Denmark was then 
vigorously resumed. On Midsummer Day 1518 Christian II. 
appeared before Stockholm with his fleet and landed an army, 
but was again defeated by Sten Sture at Brankyrka. An attempt 
of the papal legate Arcimboldus to mediate between the two 
countries at Aiboga (Dec. 1518) failed. In 1520 Christian, 
with a regular army, and armed with a papal bull excommunicat¬ 
ing Sture, again invaded Sweden. The armies clashed near 
Bbrgerund on Lake Aarunden (Jan. 19). At the very beginning 
Sture was hit by a bullet and his peasant levies fled to the wild 
mountainous regions of Tiveden where they made a last desperate 
but unsuccessful stand. The mortally-wounded regent took 
to •his,,sledge and posted towards Stockholm, but expired on 
the ice ol l^ke Malar two days later, in his 27th year. 

See Sverigis historia, vol. i. (Stockholm, 1877-1878) ; K. O. Amold- 
son, Narims Enhet och Kristian II. (Stockholm, 1899). (R.N. B.) 

8TDBGE, JOSEPH (1793-1859), English philanthropist and 
politkian, was the son of h farmer in Gloucestershire. He was 
a member of the Society of Friends, and refused, in his busine.ss 
as a com factor, to deal in grain used in the manufacture of 
spirits. He went to Birmingham in 1822, where he became an 
alderman in 1835. He was an active member of the Anti- 
Slavery Society, and made a tour in the West Indies, publishing 
on his return an account of slavery as he there saw it in The 
West Indies in iSjy (London, 1837). After the abolition of 
slaveiy, to which, as Lord Brougham acknowledged in the House 
of Lords, he had largely contributed, Sturge started and gener¬ 
ously supported schemes for benefiting the liberated neggoes. 
In 1841 he travelled in the United Statn with the poet Whittier 
to examine the slavery question there. On his return to England 
he gave his support to the Chartist movement, and in 1842 was 


candidate for Nottingham, but was defeated by John Walter, 
the proprietor of The Times. He then took up the cause of 
peace and arbitration, to support which he was influential in 
the founding of the Morning Star in 1855. The extreme narrow 
ness of Sturge’s views was shown in his opposition |o thejbuilding 
of the Birmingham town-hall on account of his conscientious 
objection to the performance of sacred oratorio. He died at 
Birmingham on the 14th of May 1859. He married, first, in 
1834, Eliza, daughter of James Cropper; and, secondly, in 1846, 
Hannah, daughter of Barnard Dickinson. , 

See Henry Richard, Memoirs of Joseph Sturge (London, 1864); John 
(Viscount) Morley, Life of Richard Cohden (InnUon, 1881). 

STURGEON {Acipenser), the name given to a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic and North American rivers. The 
distinguishing characters of this group, as well as its position 
in the system, are dealt with m the article Teleostomks. They 
pass a great part of the year in the sea, hut periodically ascend 
large rivers, some in spring to deposit their spawn, others later 
in the season for some purpose unknown; only a few of the 
species are exclusively confined to fresh water. None occur in 
the tropics or in the southern hemisphere. 

Sturgeons are found in the greatest abundance in the rivers 
of southern Russia, more than ten thousand fish being sometimes 
caught at a single fishing^station in the fortnight during which 
the up-stream migration lasts. They occur in less abundance 
in the fresh waters of North America, where the majority are 
caught in shallow portions of the shores of the great lakes. In 
Russia the fisheries are of immense value. Early in summer 
the fish migrate into the rivers or towards the shores of freshwater 
lakes in large skoals for breeding purposes. The ova are very 
small, and so numerous that one female has been calculated 
to produce about three millions in one season. The ova of some 
species have been observed to hatch within a very few days after 
exclusion. Probably the growth of the young is very rapid, 
but we do not know how long the fry remain in fresh water before 
their first migration to the sea. After they have attained 
maturity their growth appears to be much slower, although 
continuing for many years. Frederick the Great placed a 
number of them in the Gorland Lake in Pomerania about 1780; 
some of these were found to be still alive in 1866. Professor 
von Baer also states, as the result of direct observations made, 
in Russia, that the Hausen (Acipenser huso'j attains to an age 
of from 200 to 300 years. Sturgeons rangmg from 8 to 11 ft. 
in length are by no means scarce, and some species grow to a 
much larger size. 

Sturgeons are ground-feeders. With their projecting wedge- 
shaped snout they stir up the soft bottom, and by means of their 
sensitive barbels detect shells, crustaceans and small fishes, on 
which they feed. Being destitute of teeth, they are unable to 
seize larger prey. 

In countries like England, where few sturgeons are caught, 
the fish is consumed fresh, the flesh being firmer than that of 
ordinary fishes, well flavoured, though somewhat oily. The 
sturgeon is included as a royal fish in an act of King Edward II., 
although it probably but rarely graces tlie royal table of the 
present period, or even that of the lord mayor of London, who 
can claim all sturgeons caught in the Thames above London 
Bridge. Where sturgeons are caught in large quantities, as 
on the rivers of southern Russia and on the great lakes of North 
America, their flesh is dried, smoked or salted. The ovaries, 
•whiiffi are of large size, are prepared for ca'viare; for this purpose 
they are beaten with switches, and then pressed through sieves, 
leaving the membranous and fibrous tissues in the sieve, whilst 
the eggs are collected in a tub. The quantity of salt added to 
them before they are finally packed vwes with the season, 
scarcely any being used at the beginning of winter. Finally, 
one of the best sorts of isinglass is manufactured from the air- 
bladder. After it has been carefully removed from the body, 
it is washed in hot water, and cut open in its whole length, to 
separate the inner membrane, which has a soft consistency, 
and contains 70% of glutin. 
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The twenty species of sturgeons (Acipmser) are nearly equally 
divided between the Old and New Worlds. The more important 
are the following:— 

t. The common sturgeon of Europe {Acipenser sturio) occurs on 
all the leasts ()f Europe, but is absent in tne Black Sea. Almost 
all tile British specimens of sturgeon belong to this species; it crosses 
the At&ntic and is not rare on the coasts of North America. It 
reaches a large size (a length of la ft.), but is always caught singly 
or in pairs, so that it cannot be regarded as a fish of commercial 
importance. The form of its snout varies with age (as in the other 
species), being much more blunt and abbreviated in old than in 
young examples.. There are 11-13 bony shields along the back 
and 29-31 along the side of the body. 1 

2. Acipenstr giildenstacUii is one of the most valuable species of 
the rivers of Russia, where it is known under the name " OssAtr ; 
it is said to inhabit the Siberian rivers also, and to range eastwards 
as far as Lake Baikal. It attains to the same large size as the com¬ 
mon sturgeon, and is so abundant in the rivers of the Black and 
Caspian seas that more than one-fourth of the caviare and isinglass 
manufactured in Russia is derived from this species. 

3. Acipenser stelUUus, the " Seuruga ” of the Russians, occurs 
likewise in great abundance in the rivers of tiie Black Sea and of 
the Sea of Azof!. It has a remarkably long and pointed snout, 
like the sterlet, but simple barbels without fringes. Though growing 
only to about half the size of the preceding species, it is of no leas 
value, its flesh being more highly esteemed, and its caviare and 
isinglass fetching a higher pnee. In 1850 it was reported tiiat 
more than a million of this sturgeon are caught annually. 

4. The sturgeon of the groat lakes of North America, Acipenser 
rubicundus, with which, in the opinion of American ichthyologists, 
the sea-going sturgeon of the rivers of eastern North America, 
Acipenser maculosus, is identical, has of late years been made the 
object of a large and profitable industry at various places on Lakes 
Micliigan and Erie; the flesh is smoked after being cut into strips 
and after a slight pickling in brine; the thin portions and offal arc 
boiled down for oil; nearly all the caviare is shipped to Europe. 
One firm alone uses from ten to eighteen thousand sturgeons a year, 
averaging 50 lb each. The sturgeons of the lakes are unable 
to migrate to the sea, whilst those below the Falls of Niagara are 
great wanderers; and it is quite possible that a specimen of this 
species said to have been obtained from the Firth of Tay was really 
captured on the coast of Scotland. 

5. Acipenser huso, the " Hausen " of Germany, is recognized 
by the absence of osseous acutes on the snout and by its flattened, 
tape-like barbels. It is one of the largest species, reaching the 
enormous length of 24 ft and a weight of 2000 lb. It inhabits the 
C^pian and Black seas, and the Sea of Azofl, whence in former 
years large shoals of the fish entered the large rivers of Russia and 
the Danube. But its numbers have been much thinned, and roeci- 
mens of 1200 lb in weight have now become scarce. Its flesh, 
caviare and air-bladder are of leas value than those of the smaller 
kinds. 

6. The sterlet (Acipenser rutkenus) is one of the smaller species, 
which likewise inliabits both the Black and Caspian seas, and 
ascends rivers to a greater distance from the sea than any of the 
other sturgeons; thus, for instance, it is not uncommon in the 
Danube at Vienna, but specimens have been caught as high op 
as Ratisbon and Ulm. It is more abundant in the rivers of Russia, 
where it is held in high esteem on account of its excellent flesh, 
contributing also to the best kinds of caviare and Isinglass. As 
early as the i8th century attempts were made to intrMuce this 



valuable fish into Prussia and Sweden, but without success. The 
sterlet is distinguished from the other European species by its long 
and narrow snout and fringed barbels. It rarely exceeds a length 
of 3 ft. 

The family Acipenseridae includes one other genus, Scesphirhynchus, 
the shovel-he^ or shovel-nosed sturgeon, distinguished tw the long, 
broad and flat snout, the suppression of file spiracles, and the union 
of the lott^tudinal rows of scales posteriorly. All the naedea are 
confined to fresh water. One of them is common in the Miesiaalppi 
and other rivers of North America, the other three ocour in the larger 
rivers of eastern Asia. 
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STURGIS, RUSSELL (1836-1909), American architect and 
art critic, was bom in Baltimore county, Maryland, on the 16th ‘ 
of October 1836. He graduated from the Free Academy in 
New York (now the College of the City of New York)^^! 1856, 
and studied architecture under Leopold Eidlitz and then for 
two years in Munich. In 1862 he returned to the United Statqt, 
He designed the Yale University chapel and the Famham and 
Durfee dormitories at Yale, the Flower Hospital, the Farmers’ 
and Mechanics’ Bank of Albany, and many other buildings, 
but did comparatively little professional work after 1880. He 
was in Europe in 1880-1884; and for a short time after his return 
was secretary of the New York Municipal Civil Service Board. 
He was president of the Architectural League of New York 
in 1889-1893, was first president of the Fine Arts Federation 
in 1895-1897, and was a member of the National Society of 
Mural Painters, the National Sculpture Society, the National 
Academy of Design, and the New York chapter of the Americy 
Institute of Architects. He lectured on art at Columbia 
University, the Metropolitan Museum of Art in New York, the 
Peabody Institute of Baltimore and the Art Institute of Chicago; 
his lectures in Chicago being published under the title Tkt 
Interdependence of the Arts of Design (1905). He is best known ' 
as a writer on art and architecture. He edited A Dictionary 
of Architecture and Building (3 vols., 1901-1902) and the English 
version of Wilhelm Luebke’s Outlines of the History of Aril^z vols., 

1904) , and he wrote European Architecture (1896), Horn to Judge 
Architecture (1903), The Appreciation of Setdpture (1904), Tike 
Appreciation of Pictures (1905), A Study of the Artist’s Way 
of Working in the Various Handicrafts and Arts of Design (a vols., 

1905) , and an unfinished History of Architecture sqq.). 

During his last years he was nearly blind. He died in New York 
on the nth of February 1909. 

STURM, JACQUES CHARLES FRANQOIS (1803-1855), 
French mathematician, of German extraction, was bom at 
Geneva on the 29th of September 1803. Originally tutor to 
the son of Mme de Sta8l, he resolved, with his schoolfellow 
dilladon, to try his fortune in Paris, and obtained employment 
on the Bulletin universd. In 1829 he discovered the theorem, 
regarding the determination of the number of real iwta of a 
numerical equation included between given limits, which bears 
his name (see Equation, V.), and in the following year he was 
appointed professor of mathematics at the Coll6j;e Rollin. He 
was chosen a member of the Acad6mie des Sciences in 5836, 
became “ r<p6titeur ” in 1838, and in 1840 professor in the Ecole 
polytechnique, and finally succeeded S. D. Poisson in fte chair 
of meclmnics in the Faculty des Sciences at Paris. His works, 
Cours dlancdyse de Veade pdytechnique ^1857-1863) and Cours 
demecaniguedeVeeolep<dyiecknigue(jS6i),y/ete published after 
his death at Paris on the 18th of December 1855. 

STURM, JULIUS (1816-1896), German poet, was bom at 
KSstritz in the principality of 
Reuss on the 21st of July 1816. 
He studied theology at Jena 
from 1837 to 1841, and jwAs ap- 
minted preceptor to the here¬ 
ditary prince Henry XIV. of 
Reuss. In 1851 he became 
tor of Goschitc near Schleiz, 
and in 1857 at his native village 
of KiSstrite. In 1885 he retired 
with the title of GeheinUtirehen- 
rat. He died at Leipzig on the 
end of May 1896. Sturm was a writer of lyrics and sonnets 
and of church poetry, breathing a spirit of deep piety and 
patriotism. 

His religious poems wore published in Fromnu Litier (pt i., 
Leipzig,^32; 12th ed., 1893; pt ii., 18^8; pt iU., 189a), Zum 
Rosen, oitr das hohe Lied der Liebe (L^zig, 1854; zad ted., 1892), 
ItraeiiHsche Lieder (3rd Halle, i88t) and Palme used Krone 
(Leipeig,' 1888), His ohi« lyrics were issued in Gedsekte (6th ed., 
Leipzig, 189a), Neue Cedichte (and ed., Leipzig, 1880), LUdar wfM 
BiS^ (and td., 1892), Kampf- und Ssegereediehle (HaUe, iSyoL 
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Ntut Li$der (1880, and ed., 1888), Neue lyrische Gedickte (Leipidg, 
1894) and In Freud und Leid, letzte Liedcr (1896). 

See A. Hcpding, Julius Sturm (Giessen, 1896); F. Hofimann, 
Julius Sturm (Hamburg, 1898). 

STURM VON STURMECK, JACOB (1489-1553), German 
sljatesmun and reformer, was bom at Strassburg, where his 
father, Martin Sturm, was a person of some importance, on the 
10th of August 1489. He was educated at the universities of 
Heidelberg and Freiburg, and about 1517 he entered the service of 
Henry, provost of Strassburg (d. 1552), a member of the Wittels- 
bach family. He soon became an adherent of the reformed 
doctrines, and leaving the service of the provost became a 
member of the governing body of his native city in 1524. He 
was responsible for the policy of Strassbujg during the Peasants’ 
War; represented the aty at the Diet of Spires in 1526; and at 
subsequentDiets gained fame by hLs ardent championship of its 
interests. As an advocate of union among the Protestants he 
took part in the conference at Marburg in 1529; but when the 
attempts to close the breach between Lutherans and Zwinglians 
failed, he presented the Confessio tetrapolitana, a Zwinglian 
document, to the Augsburg Diet of 1530. As the representative 
of Strassburg Sturm signed the “ protest ” which was presented 
to the Diet of Spires in 1529, being thus one of the original 
“ Protestants.” He was on friendly terms with Philip, land¬ 
grave of Hesse. Owing largely to his influence Strassburg 
joined the league of Schmalkalden in 1531. The troops of 
Straasburg took the field when the league attacked Charles V. 
in 1546; but in February 1547 the citizens were compelled to 
submit, when Sturm succeeded in securing very favourable 
terms from the emperor. lie was also able to obtain for his 
native city some modification of the Interim issued from Augs¬ 
burg in May 1548. Sturm is said to have been in the pay of 
Francis I. of France, but this seems very unlikely. He founded 
the Bibliothek and a gymnasium in Strassburg, where he died on 
‘ the 30th of October 1553. 

Sec H. Baumgarten, Jakob Sturm (Stras-sburg, 1876); A. Baum, 
Magistral und Reformation in Strassburg bis (Strassburg. 

i®® 7 ): ]• Ratligcber, Strassburg im 16 Jahrhundert (Stuttgart, 
1871); O. Winckelmann, " Jakob Sturm,"’in the AUgemeine deutsche 
Biographic, Bd. xxxvii. (Leipaag, 1894); and Johannes Sturm, 
Consolatio ad senatum argentinensem ^ morte . . . Jacobi Sturmii 
(Strassburg, 1553).' 

STURT, CHARLES (d. 1869), English explorer in New South 
Wales and in South Australia, was born in England, and entered 
the army, reaching the rank of captain. Having landed in 
Australia with his regiment (the 39th), he became interested 
in the geographical problems which were exciting attention. A 
first expedition (1828) led to the discovery of the Darling river; 
and a second, from which the explorer returned almost blind, 
made known the existence of Lake Alexandrina. From his 
third journey (1844-1845), in which terrible hardships had to 
be endured, he returned quite blind, and he never altogether 
recovered his sight. He was appointed surveyor-general of 
South Australia in 1833, and subsequently chief secretarj-, which 
positi&i.he held until 1856 when responsible government was 
introduced, and Captain Sturt retired on a pension and went 
to live at Cheltenh^, England, where he died on the 16th of 
June 1869, be’ore he could be invested with the dignity of 
K.C.M.G. to which he had been designated. 

STUTTGART, a city of Germany, capital of the kingdom of 
Wiirttemberg. It lies in a basin watered by the Nesenbach 
just above its confluence with the Neckar, 115 m. N.W. from 
Munich, and at the centre of a network of railways placing it 
ih direct communication with all the principal towns of south 
Germany. Pop. (1905), 249,443, of whom about one-half reside 
in the suburbs of Cannstatt, Berg, Gaisburg, Gablenburg and 
others. Charmingly situated amoi^ vine-clad and wooded 
hills, Stuttgart stands at a height of nearly 900 ft. above the 
sea and enjoys a healthy climate. It Is intersected from south¬ 
west to norA-east by the long and ^ndsome Kfinigsstrasse, 
dividing it into an upper and a lower town. In all its main 
features it is essentially a modem town, and few of its principal 
buildings are older tLm the 19th century. Many of them. 
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however, are of considerable architectural importance and the 
revival of the Renaissance style is perhaps illustrated nowhere 
better than in Stuttgart. The lower, or south-eastern, part 
contains both the small group of streets belonging to old Stutt¬ 
gart, and also the most impoitont part of the new toyrn. Of 
the numerous churches in the city the most interesting are the 
Stiftskirche, with two towers, a fine specimen of i5th-r?eirtuTy 
Gothic; the Leonhardskirche, also a Gothic building of the 15th 
century; the Hospitalkirche, restored in 1841, the cloisters of 
which contain the tomb of Johann Reuchlin; the fine modeip 
Gothic church of St John; the new Roman (Catholic church of 
St Nicholas; the Fricdenskirche; and the English church. A 
large proportion of the most prominent buildings are clustered 
round the spacious Schlossplatz, with its fine promenades. 
Among these are the new palace, an imposing structure of the 
i8th century, finished in 1807; the old palace, a 16th-century 
building, witli a picturesque arcaded court; the Konigsbau, a 
huge modem building with a fine coloimade, containing ball 
and concert rooms; the .so-called Akademic, formerly the seat 
of the Karlschule, where Schiller received part of his education, 
and now containing the royal library; and the court theatre, 
destroyed by fire m 1902, and subsequently rebuilt. In the 
centre of the Schlossplatz is the lofty jubilee column, erected 
in 1841 in memory of the king of Wiirttemberg, William L, 
and in the courtyard of'the old palace is a bronze equestrian 
statue of Duke Eberhard the Bearded. On or near the Schloss- 
platz also are the new courts of justice; the Wilhelmspalast 
and the palace of the crown prince; the large royal stables; 
the new post office; and the central railway station, one of the 
handsomest structures of the kind in Germany. The city 
contains a fine statue of Schiller, designed by Thorvaldsen; a 
bronze statue of Christopher, duke of Wurttemberg; a monu¬ 
ment to the emperor William 1 .; an equestrian statue of King 
William I. in the court of the museum of the plastic arts; and 
a large monumental fountain in the Eugcnsplatte. Other 
prominent buildings are : the Queen Olga buildings, erected in 
1893-1895 in the Renaissance style; the national industrial 
museum (1890-1896) in the late Renaissance style, flanked by 
two cupola-crowned towers and decorated with medallions of 
famous Swabians; the magnificent new town-hall; and the 
railway viaduct across the valley of the Neckar, 740 yds. long. 

The art collections of Stuttgart are numerous and valuable.. 
The museum of art comprises a picture gallery, a collection of 
casts of Thorvaldsen’s works and a cabinet of engravir^s. The 
royal library contains about 400,000 printed volumes, including 
one of the largest collections of Bibles in the world, and also 
about 20,000 MSS., many of great rarity. To these may be 
added the industrial museum, the cabinet of coins, the museum 
of natural history, the collection of majolica vases in the new 
palace and the 'Wiirttemberg museum of antiquities. The 
city also contains numerous excellent' educational establish¬ 
ments, although the state university is not here but at Tiilnt^en, 
and its conservatorium of music has long been renowned. The 
technical high school, which since 1899 has possessed the right 
to confer the d^ee of doctor of engineering, pracrically enjoys 
academic status and so do the veterinary high sdiool and the 
school of art. 

Stuttgart is the centre of the publbhing trade of south 
Germany, and it has busy industries in everything connected 
with the production of books. Its other manufactures include 
machinery, pianos and other musical instruments, cotton goods, 
cigars, furniture, leather, paper, colours and chemicals. Its 
trade also in books, hops, horses and cloth is considerable, and a 
large banking and exc^nge business is done here. The beauty 
of its situation and its educational advantages attract numerous 
foreign residents, especially English and American. Stuttgart 
is the headquarters of the XIIT. corps of Ae German army, 
and contains a fairly large garrison for which accommodation 
is provided in the extensive barracks in and around the city. 

To the north-east of the new palace lies the beautiful palace 
park, embellished with statuary and artificial sheets of water, 
and extending nearly all the way to Cannstatt, a distance oL 
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over two miles. Cannstatt, which was incorporated with Stutt¬ 
gart in 1903, attracts numerous visitors owing to its beautiful 
situation on the Neckar and its saline and chalybeate springs. 
In the environs of Stuttgart and Cannstatt lie Rosenstem, 
Wilhelm^ and'other residences of the royal family of Wurt- 
tembcrj. 

Stuttgart seems to have originated in a stud (Stuten Garten) 
of the early counts of Wiirttembcrg, and is first mentioned in a 
document of 1*29. Its importance, however, is of comparatively 
m#dem growth and in the early history of Wiirttemberg it was 
overshadowed by Cannstatt, the central situation of which on 
the Neckar seemed to mark it out as the natural capital of the 
countiy. After the destruction of the castle of Wurttemberg 
early m the 14th century. Count Ebcrhard transferred his 
residence to Stuttgart, which about 1500 became the recognized 
capital of Wurttemberg. But even as capital its growth was 
slow. At the beginning of the X9th century it did not contain 
20,000 inhabitants, and its real advance began with the reigns 
of Kings Frederick and William I., who exerted themselves in 
every way to improve and beautify it. In 1849 Stuttgart was 
the place of meeting of the assembly called the Rumpfparlanunt. 

Sec Pfaff. Geschichle der Sladl Stuttgart (2 vols., Stuttgart. 1845- 
1847); Wochner, Stuttgart seit aj Jaliren (Stuttgart, 1871); Scyttcr, 
l/uscr Stuttgart, Geschichte, Sage und Kultur (Stuttgart, 190.1); 
]. Hartmann. Chronik der Stadt Stuttgart (Stuttgart, 1886); Barth, 
Stuttgarler Handel in alter Zeit (Stuttgart, 1896); Widmann, Wander- 
ung durch Stuttgart und Umgebung (Stuttgart, 189O); M. Bach, 
Stuttgarter Kunst jyg^-rSfio (Stuttgart, 1900); Weinberg, FUhrer 
durch die Haupt- und Residenzstadt Stuttgart (Stuttgart, 1906); 
M. Itach and C. Letter, Bilder aus Alt-Stuttgart (Stuttgart, 1896); 
and the official Chronik der Haupt- und Residenzstadt Stuttgart 
(1898, soq.). 

STUYVESANT, PETTER (1592-1672), Dutch colonial governor, 
was bom in Scherpenzeel, in southern Friesland, in 1592, the 
son of a minister. He studied at Franeker, entered the military 
service in the West Indies about 1625, and was director of the 
West India Company’s colony of Curasao from 1634 to 1644. 
In April 1644 he attacked the Portuguese island of Saint Martin 
and was wounded; he had to return to Holland, and there one 
of his legs was amputated. Thereafter he wore a wooden leg 
ornamented with silver bands. In May 1645 he was selected 
by the West India Company to supersede William Kieft as 
director of New Nctherland. He arrived in New Amsterdam 
(later New York) on the iith of May 1647, and was received with 
great enthusiasm. In response to the demand for self-govern¬ 
ment, in September 1647 he and the council appointed—after 
the manner then followed in Holland—from eighteen repre¬ 
sentatives chosen by the people a board of nine to confer with 
him and the council whenever he thought it expedient to ask 
their advice; three of the nine, selected in rotation, were per¬ 
mitted to sit with the council during the trial of civil cases; and 
six were to retire each year, their successors to be chosen by 
the director and council from twelve candidates nominated 
by the board. The leading burghers were, however, soon 
alienated by his violent and despotic methods, by his defence 
of Kieft, and by his devotion to the interests of the company; 
the nine men became (as early as 1649, when they sent the famous 
Vertoogh, or Remonstrance, to the states-geheral asking for 
burgher govenunent and other reforms) the centre of municipal 
discontent; and a bitter quarrel ensu^. In 1650 the states- 
general suggested a representative government to go into effect 
m 1653, but the company opposed it; in 1653, however, there 
was established the fint municipal government for the city of 
New Amsterdam modelled after that of the cities of Hollwd. 
Stuyvesant also aroused opposition through his efforts to increase 
the revenues of the comply, to improve the system of defence, 
and to prevent the sale of liquor and firearms to the Indians, 
and through his persecution of Lutherans and Quakers, to which 
the company finally put an end. He had a bitter controversy 
with the patroon of Renssekawyck, who ckimed to be inde¬ 
pendent of the.West India Company. In 1647 he seized a 
Dutch ship ill^lly trading at New Haven and claimed juris- 
(Jiction as far as (kpe Cod; the New Haven authorities refused 


to deliver to him fugitives from justice in Manhattan; he retali¬ 
ated by offering refuge to runaways from New Haven; but finally 
he offered pardon to the Dutch fugitives and revoked his pro¬ 
clamation. In September 1650 he came to an agreement with 
the commissioners of the United Colonies of New Engknd at 
Hartford upon the boundary between New Netherland an(L. 
Connecticut, involving the sacrifice of a large amount of territoiy, 
the new boundary crossing Ixmg Island from the west side of 
Oyster Bay to the Atlantic Ocean, and on the mainland north 
from a point west of Greenwich Bay, 4 m. from Stamford. On 
Long Isknd, during Stujrvesant’s rule, Dutch influence was 
gradually undermined by John Underhill. Stuyvesant’s deal¬ 
ings with the Swedes were more successful. With a force of seven 
hundred men he sailed into the Dekware in 1655, captured Fort 
Casimir (Newca.stlc)—which Stuyvesant had built in 1651 and 
which the Swedes had taken in 1654—and overthrew tfie Swedish 
authority in that region. He also vigorously suppressed Indkn, 
uprisings in 1655, 1658 and 1663. In March 1664 Charles II. 
granted to his brother, the duke of York, the territory between 
the Connecticut River and Dekware Bay, and Colonel Richard 
Nicolls with a fleet of four ships and about three or four hundred 
men was sent out to take possession. Misled by instructions 
from Holknd that the expedition was directed wholly against 
New Engknd, Stuyvesant made no preparation for defence until 
just before the fleet arrived. As the burghers refused to siqiport 
him, Stuyvesant was compelled to surrender the town and fort 
on the 8th of September. He returned to Holknd in 1665 and 
was made a scapegoat by the West India Company for all its 
failings in New Amsterdam; he went back to New York again 
after the treaty of Breda in 1667, having secured the right of 
free trade between Holknd and New York. He spent the 
remainder of his life on his farm called the Bouwerie, from which 
the present “ Bowery ” in New York City takes its pame. He 
died in February 1672, and was buried in a chapel, on the site 
of which in 1799 was erected St Mark’s Church. 

See Bayard Tuckerman, Peter Stuyvesant (New YorY 1893), in 
the " Makers of America " Series; and Mrs Schuyler Van Rensselaet, 
History of the City of New York in the Seventeenth Century (2 vols.. 
New York, 1909). 

■STY, an enclosed pkee or pen to keep pigs in. The word 
means properly a pen or enclosure for any domestic animal, 
as is seen from its occurrence in Scandinavian languages and 
in German, e.g. Swed. and Icel. stia, pen, gasstia, goose-pen, 
steinstia, pig-sty, Ger. Sieige, hen-co(^, Scfmeinsteige, pig-sty. 
It is usual to refer the word to stigan, to climb, which would 
connect it with stair and stile and with the Gr. oTctx'w. Some 
take the original meaning to be an enclosure raised on steps, 
others, in view of the Gr. orolxos, row, would take the basic 
sense to be a row of pales or stakes forming a pen or enclosure; 
cf. the use of orotxor for poles supporting nets to catch game in 
(Xen. Cyn. 6. 10). If the derivation from stigan is correct, the 
word is the same as that meaning a small inflamed swelling, 
tumour or abscess on the eyelid, the Old English word for whi& 
was stigend, i.e. short for stigeni edge, a rising or swelling eye, 
hence in M. Eng. styang, taken as equivalent to “ sty on*eye.” 

STYLE (from Gr. orrvW, a column; a different word from that 
used in literature, see below), in architecture, the term used to 
differentkte between its characteristics in various countriw and 
at different periods (see Architecture). The derivation of 
the word suggests that it was at first employed to distinguish 
the ckssic styles, in which the column pky^ the chief part, 
and it would be more approprkte to spesk of the Doric and 
Ionic styles than orders (g.».). In the Assyrian, Sassanian and 
perhaps the Byzantine styles, the column was a secondary 
feature of snudl importance, whereas the Greek, Doric and 
Ionic styles are based completely on the column and the 
weight of the superstructure it was required to cany. In 
France the term is sometimes employed of the individuality of 
character which is found in an artist’s work. For the use 
of the term ” style ” in tfotany see Flower. 

..STYLE, in literature a term which may be defined as kngpuge 
regarded from the point of view of the characteristics wmA it 
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Tevesb; rimiUurly, by analogy, in other arts, a mode or method 
of working charuterized by distinctive features. The word 
(which is different from that used in architecture, see above) 
is derived from the instrument ailus (wrongly spelled stylus), 
of metal, wood or ivory, by means of which, in classic times, 
Jitters and words were imprinted upon waxen tablets. By the 
transition of thought known as metonymy the word has been 
transferred from the object which makes ^e impression to the 
sentences which are impressed by it, and a mechanical observa¬ 
tion has become an intellectual conception. To “turn the 
stylus ” was to correct what had been written by the sharp 
end of the tool, by a judicious application of the blunt end, and 
this respionds to that discipline and self-criticism upon which 
literary excellence depends. The energy of a deliberate writer 
would make a firm and full impression when he wielded the 
stylus. A'scribe of rapid and fugitive habit would press more 
iiregularly and produce a less consistent text. The varieties 
of writing induced by these differences of temperament would 
reveal the nature of the writer, yet they would be attributed, 
and with justice, to the implement which immediately produced 
them. Thus it would be natural for any one who examined 
several tablets of wax to say, “ The writers of these inscrip¬ 
tions are revealed by their stylus”; in other words, the style 
or impression of the implement is the medium by which the 
temperament is transferred to the written speech. 

If we follow this analogy, the famous phrase of iiuffon becomes 
at once not merefy intelligible but luminous—“ le style est 
Thomme mfime.” This axiom is constantly misquoted (“le 
style c’est Thomme ”), and not infrequently miscomprehended. 
It is usuj^ to interpret it as meaning that the style of a writer 
is that writer’s self, that it reveals the essence of his individuality. 
That is true, and the statement of it is useful. But it is probably 
not the meaning, or at least not the original meaning, that Buffon 
h^ in mine!. It should be recollected that Buffon was a zoolo¬ 
gist, and that the phrase occurs in the course of his great Natural 
History. He was considering man in the abstract, and differ- 
entiatmg him from other genera of the animal kingdom. Hence, 
no doubt, he remarked that “ style was man himself,” not 
as every reviewer repeats the sentence to-day, “the man.” 
He meant that style, in the variety and elaboration of it, 
distinguished the language of man {homo sapiens) from the 
monotonous roar of the bon or the limited gamut of the bird. 
Buffon was engaged with biological, not with aesthetic ideas. 

Nevertheless, the usual interpretation given to the phrase 
“ le style est I’homme m£me ” may be accepted as true and 
valuable. According to an Arab legend King Solomon inquired 
of a djinn, “ What is language ? ” and received the answer, 
“ a wind timt passes.” “ But how,” continued the wisest of 
men, “ can it be held ? ” “ By one art only,” replied the djinn, 
“ by the art of writing.” It may be well to follow a little closely 
the processes of this art of writing. A human being in the artless 
conmtion, in whom, that is to say, the conception of personal 
expression has not been formed, uses written language to state 
primitive and general matters of fact. He writes, “ The sea 
IS rough to-day; the wind is cold.” In these statements there 
is some drservation, but as yet no personal note. Wereadthem 
without being able to form the very smallest conjecture as to 
the character or condition of the writer. From these bald and 
plain words we may rise in degree until we reach Victor Hugo’s 
celebrated parallel of the ocean with the genius of ^akespeare, 
sriiere every phrase is singular and elaborate, and every element 
of expression redolent of Victor Hugo, but of no other person 
who ever lived. Another example, in its own way still more 
striking, is found in comparison of the famous para^ph which 
oesnn in the Cyrus-Garden (1658) of Sir Thomas Browne. A 
primitive person would say, “ But it is time to go to bed ”; 
tius statement is drawn out by Browne into the wonderful 
pan beginning, “ But the quincunx of Heaven runs low,” and 
collects around it as it proceeds on its vdluptuous course the 
five ports of knowledge, cables of cobsfebs, the bed of Qeopatra, 
the ^ost of a rose, &e huntsmen of Persia, and a dozen othgr 
exai^es of prolific and ornamented style. In its final form 


it is so fully dfiuacteristic of its author that it may be justly 
said that the passage is Browne himself. 

It follows from what has just been said that style appeals 
exclusively to those who read with attention and for the pleasure 
of reading. It is not even perceived by those whq read primarily 
for information, and the.se form the great majority o'f readers. 
Even these have a glimmering impression that we musfrnpt live 
by bread alone; that the human heart, with its imagination, 
its curio.sity and sensitiveness, cannot be satbfied by bald state¬ 
ments of fact delivered on the printed page as messages are 
shouted along the telephone. This instinct it is which renders 
the untaught liable to fall into those errors of false style to which 
we shall presently call attention. In the untrained there yet 
exists a craving for beauty, and the misfortune is that this 
craving is too easily met by gaudy rhetoric and vain repetitions. 
The effect on the nature of a human being which is produced by 
reading or listening to a book, or a passage from a book, which 
that being greatly admires, is often so violent as to resemble 
a physical shock to the nerves. It causes a spasm of emotion, 
whicli is betrayed by tears or laughter or a heightened pulse. 
This effect could not be produced by a statement of the fact 
conveyed in language, but is the result of the manner in which 
that fact is pre-sented. In other words, it is the .style which 
appeals so vividly to the physical and moral system of the reader 
—^not the fact, but the ornament of the fact. That this emotion 
may be, and often is, caused by bud style, by the mere tinsel 
of rhetoric and jangle of alliteration, is not to the point. The 
important matter is that it is caused by style, whether good or 
bad. Those juvenile ardours and audacities of expression which 
so often amuse the wise man and exasperate the pedant are 
but the effects of style acting on a fervid and unripe imagination. 
The deep delight with which a grown man of experience reads 
Milton or Dante is but the same phenomenon produced in 
different conditions. 

It is, however, desirable at the outset of an inquiry into the 
elements of style to insist on the dangers of a heresy which found 
audacious expression towards the dose of the 19th century, 
namely, that style is superior to thought and independent of it. 
Against this may be set at once another of the splendid apo¬ 
thegms of Buffon, “ Les idies seules forment le fond du style.” 
Before there can be style, therefore, there must be thought, 
clearness of knowledge, precise experience, sanity of reasoning 
power. It is difficult to allow that there can be style where 
there is no thought, the beauty even of some poems, the sequence 
of words in which is intentionally devoid of meaning, being 
preserved by the characteristics of the metre, the rhymes, the 
assonances,^! which are, in their degree, intellectual m character. 
A confusion between form and matter has often confused this 
branch of our theme. Even Flaubert, than whom no man ever 
gave doser attention to the question of style, seems to dislocate 
them. For him the /arm was the work itself; “ As in living 
creatures, the blood, nourishing the body, determines its very 
contour and external aspect, just so, to his mind, the matter, 
the basis, is a work of art, imposed, necessarily, the unique, the 
just expression, the measure, the rhythm, the form in all its 
characteristics.” This ii^enious definition seems to strain 
lan^age beyond its natural limits. If the adventures of an 
ordmary young man in Paris be the matter of L’Education senti- 
mentale it is not easy to admit that they “ imposed, necessarily,” 
such a “ unique ” treatment of them as Flaubert so superlatively 
gave. They might have been recounted with feebler rhythm 
1^ an inferior novelist, with bad rhythm by a bad novelist and 
with no rhythm at all by a police-news reporter. What makes 
that book a masterpiece is not the basis of adventure, but the 
superstructuK of expression. The exfuession, however, could 
not have been built up on no basis at all, and would have fallen 
short of Flaubert’s 1^ if it bad risen-on an inadequate basis< 
The perfect union is that between adequate matter and an 
adequate form. We will boiTow from tbe history of English 
literature an example whidi may serve to illimynate this point, 
Locke has no appreciable style; he has only thoughts. Berkeley 
has thoughts which are as valuable as ^ose of Locke, and to 
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hu an exquisite style as well. From the artist’s point of view, 
therefore, we are justified in giving the higher place to Berkeley, 
but in doing this we must not deny the importance of Locke. 
If we compare him with some pseudo-philosopher, whose style 
is highlydomartental but whose thoughts are valueless, we see 
that Lojke greatly prevails. Yet we need not pretend that he 
rises fb an equal height with Berkeley, in whom the basis is 
no less solid, and where the superstructure of style adds an 
emotional and aesthetic importance to which Locke’s plain 
spaech is a stranger. At the same time, an abstract style, such 
as that of Pascal, may often ^ive extreme pleasure, in spite of 
its absence of ornament, by its precise and pure definition of 
ideas and by the just mental impression it supplies of its writer’s 
distinguished vivacity of mind. The abstract or concrete style, 
moreover, what Rossetti called “fundamental brain-work,’’ 
must always have a leading place. 

When full justice has been done to the necessity of thought 
as the basis of style, it remains true that what is visible, so to 
speak, to the naked eye, what can be analysed and described, 
is an artistic arrpgement of words. Language is so used as to 
awaken impressions of touch, taste, odour and hearing, and 
these are roused in a way peculiar to the genius of the individual 
who brings them forth. The personal aspect of style is therefore 
indisp^sable, and is not to be ignored even by those who are 
most rigid in their objection to mere ornament. Ornament in 
• itself is no more style than facts, as such, constitute thought. 
In an excellent style there is an effect upon our senses of the 
mental force of the man who employs it. We discover himself 
in what be writes, as it was excellently said of Chateaubriand 
that it was into his phrases that he put his heart; again, D’Alem¬ 
bert said of Fontenelle that he had the style of his thought, like 
all good authors. In the words of Schopenhauer, style is the 
physiognomy of the soul. All these attempts at epigrammatic 
definition tend to show the sense that language ought to be, 
and even unconsciously is, the mental picture of the man who 
writes. 

To attain this, however, the writer must be sincere, original 
and highly trained. He must be highly trained, because, wi&out 
the exercise of clearness of knowledge, precise experience and- 
the habit of expression, he will not te able to produce his soul 
in Iwiguage. It will, at best, be perceived as through a glass, 
darkly. Nor can anyone who desires to write consistently 
and well, afford to neglect the laborious discipline which excel¬ 
lence entaib. He must not be satisfied with hb first sprightly 
periods; he must polish them, and then polish them again. He 
must never rest until he has attained a consummate adaptation 
of bis language to his subject, of hb words to his emotion. This 
b the most difficult aim which the writer can put before him, 
and it is a light that flits ever onward as he approaches. Perfec¬ 
tion is impossible, and yet he must never desist from pursuing 
perfection. In this connexion the famous tirade of Tamburlaine 
in Marlowe’s tragedy cannot be meditated upon too carefully, 
for it contains the finest definition which has been given in any 
language of style as the unapproachable fen-fire of the mind:— 
" H all the pens that poets ever held 
Had fed. the feeling of their master's thoughts, 

And every sweetness that inspired their hearts, 

'Their minds, and muses, on admired themes— 

If all the heavenly quintcraence they 'still 
From thw immortal flowers of poesy. 

Wherein, as in a mirror, we perceive 
The highest reaches of a human wit— 

If those had made one poem's period, 

And an combined in beauty's worthiness, 

Yet should there hover in our restless heads 
One thought, one graoe, one wonder, at the least. 

Which into words no virtue can digest." 

Flaubert bdieved that every thought or grace or wonder had 
oae word or phrase exactly adapted to express it,-and could 
be “ digrated ’’ by no other without loss of ctramess and beauty. 
It was the pas^onof fab life, ud the despiair of it, to search Utr 
thb unique phrase in eadi individual case. Bnhaps in thb 
eesearch after style he wentAoo far, losing somethi^ of that 
IbipUcity and mevitability which b ttocham of natural writing. 


It is boasted by the admirers of Flaubert that his style b an 
enamel, and those who say thb perhaps forget that the beauty 
of an enamel resides wholly in its surface and not kt'all in tlm 
substance below it. This b the danger which lies in wait for 
those who consider too exqubiteiy the value and arrangement 
of their words. Their style becomes too glossy, too highljS* 
varnished, and attracts too much attention to itself. The 
greatest writing is that which in its magnificent spontaneity 
carries the reader with it in its flight; that which detains him to 
admire itself can never rbe above the second place. Forgetfulness 
of self, absence of conceit and affectation, simplicity in the sense 
not of thinness or poorness but of genuineness—these are 
elentents essential to the cultivation of a noble style. Here again, 
thought must be the basis, not vanity or the desire to astonbh. 
We do not escape by our ingenuities from the firm {X'inciple of 
Horace, “ scribwdi recti safere est et pfincipium et Tons.’’ 

In speaking of originality in style it must not be forgotten 
that memory exercises a strong and often an insidious effect 
upon writing. That which has been greatly admired will have 
a tendency to impregnate the mind, and its echo, or, wlmt b 
worse, its cadence, will be unconsciously repeated. 'The dichi 
is the greatest danger which lies in wait for the vapid modern 
author, who is tempted to adopt, instead of the one fresh form 
which suits his special thought, a word or even a chaiii of words, 
which conventionally represents it. Thus “ the devouring 
element ’’ was once a striking variant for the short word “ fire,” 
and a dangerous hidden place was once well described as “ a 
veritable death-trap,”, but these have long been cliches whidi 
can only be used by writers who are insincere or languid. Worse 
than these are continuous phrases, and even sentences, such 
as are met with in the leaders of daily newspapers, which might 
be lifted bodily from their places and inserted elsewhere, so 
completely have they lost all vitality and reality. • 

With regard to the training which those who wbh to write 
well should resign themselves to undergo, there is some 
difference of opinion, based upon difference of temperament. 
There are those who believe that the gift of style is inborn, and 
will reveal itself at the moment of mental maturity without any 
external help. There are others who hold that no' amount of 
labour b excessive, if it be directed to a study and an emulation 
of what are called “ the best modeb.” No doubt these tfaeorbs 
are both admissible. If a man is not born to write well, no ■ 
toil in the imitation of Addison or Ruskin will midee hb ^le 
a brilliant one; and a bom writer will express himself with 
exactitude and fire even though he be but an idle student of 
the classics. Yet, on the other band, the very large number of 
persons who have a certain aptitude for writing, yet no strong 
native gift, will undoubtedly cure themselves of faults and achieve 
skill and smoothness by the study of those writers who have 
most kinship with themselves. To be of any service, however, 
it seems that those writers must have used the same langnage 
as. their pupils. Of the imitation of the ancients mnch has been 
written, even to the extent of the puMication of manuals. But 
what b that imitation of the 'verse of Homer which IcsIKs to¬ 
day to Chapman and to-monrow to Pope ? What the effect of 
the study of the prose of Theophrastus which results in the i»t>se 
of Addison? The good pMt or prose-maa, howe'ver dotefy 
he studies an admirable foreign model, b really anxious to say 
something which has never before been said in hb own langmge. 
The stimulus which he receives from any foreign predMBESor 
must be in the (Erection of analogous or paralld effort, not m 
tiiat of imitation. 

The importance of words, indeed, b exemplified, if we iMaid 
it closely, in thb question, so constantly mooted, of the 
imitation of the ancients, ^ the loss of beau^ fatally felt in « 
bad translation. The vocabulary of a great writw has been, as 
Bater says, “winnowed”; it is impossiblet« t^nk eff So^ici^ 
or of Horace as using a word which b not the best possible bat 
introduction at that pabicular point. But the translator has 
^ 'inteqiret the ideas of these onciait writers into a vecabuk^ 
bentke^ difterent from thein, and unless be hai.ag«>ius 
of almost equal impeccability he wifi undo the winnowing wdric. 

XXV, 34 
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He will scatter chaff and refuse over the pure grain which the 
classic poet’s genius had so completely fanned and ted. 'The 
employment of vague and loose terms where the original author 
has been eclectic, and of a flood of verbiage where he has bwn 
frugal, destroys all semblance of style, although the meaning 
-tnay be correctly preserved. 

The errors principally to be avoided in the cultivation of a 
pure style are confusion, ob.scurity, incorrectness and affectation. 
To take the earliest of these first, no fault is so likely to be made 
by an impetuous beginner as a mingling together of ideas, images, 
propositions which are not on the same plane or have no proper 
relation. This is that mass of “ stunning .sounds and voices 
all confused ” which Milton deprecates. One of the first lessons 
to be learned in the art of good writing is to avoid perplexity 
and fatigue in the mind of the reader by retaining clearness and 
order in all the segments of a paragraph, as well as propriety 
of grammar and metaphor in every phra.se. Those who have 
overcome this initial difficulty, and have learned to avoid a 
jumble of misrelated thoughts and sentences, may nevertheless 
sin by falling into okscurity, which, indeed, is sometimes a wilful 
error and arises from a desire to cover poverty of thought by 
a semblance of profundity. The meaning of “ obscurity ” is, 
of course, in the first instencc “ darknc.ss," but in spewing of 
literature it is used of a darkne.ss which arises from unintelligi- 
bUity, not from depth of expression, but from cloudiness and 
fogginess of idea. ! 

Of the errors of style which arc the consequences of bad taste, 
it is difficult to speak except in an entirely empirical spirit, 
because of the absence of any absolute standard of beauty by 
which artistic products can be judged. That kind of writing 
which in its own age is extravagantly cultivated and admired 
may, in the next age, be as violently repudiated; this docs not 
preclude the possibility of its recovering critical if not popular 
favour. Perhaps the most remarkable instance of this is the 
revolution made against the. cold and stately Ciceronian prose 
of the middle of the 16th century by the so-called Euphuists. 
This occurred almost simultaneously in several nations, but has 
been traced to its sources in the Spanish of Guevara and in his 
English imitators. North and Pettic, whom Lyly in his turn 
followed with his delebrated Euphues. Along with these may 
not unfairly be mentioned Montaigne in France and Castiglionc 
in Italy, for, although these men were not proficients in Guevwa s 
artificial manner, his estilo alio, still, by their easiness and bright¬ 
ness, their use of vivid imagery and their graceful illununation, 
they marked the universal revulsion against the Ciceronian stiff¬ 
ness. Each of these new manners of writing fell almost immrfi- 
ately into desuetude, and the precise and cteic mode of writing 
in another form came into vogue (Addison, Bossuet, Vico, 
Johnson). But what was best in the ornamental writers of the 
i6th century is now once more fully appreciated, if not indeed 
admired to excess. A facility in bringing up before the memory 
incessant analogous metaphors is the property, not merely of 
certain men, but of certain ^es; it flourished in the age of 
Maririo and is welcomed again in tW of Meredith. A vivid, con¬ 
crete style, full of colour and images, is not to be condemned 
because it is not an abstract style, scholastic and systematic. 
It is to be judged on its own merits and by its own laws. It 
may be good or bad; it is not bad merely because it is meta- 
phoricaland ornate. The amazing errors which Ue strewn along 
the shore of criticism bear evidence to the lack of sympathy which 
has not perceived this axiom and has wrecked the credit of 
dogmatists. To De Quincey, a convinced Ciceronian, the style 
of Keats “ belonged essenti^y to the vilest collections of wax- 
work filagree or ^t gingerbread but to read such a judgment 
is to encourage a question whether all discussion of style is not 
futile. Yet ^t particular species of affectation which en¬ 
courages untruth, affectation, parade for the mere puipose of 
prodi^ng an effect, must be wrong, even though Cicero be 
guilty iff iti r ■ ' 

The use of the word “ style,” in the sense of the pres^ 
remarks.is not entirely modem. For example, the early Ei^lwi 
critic Piktenham says that “ style is a constant and contmual 


phrase or tenour of speaking and writing ” (1589). But it was, 
m France and in the great age of Louis XIV. that the art of 
writing began to be carefully studied and ingeniously describ^. 
Mme de ^vign6, herself mistress of a manner exquisitely dis¬ 
posed to reflect her vivacious, tender and eloquent character,. 
is particularly fond of using the word “style” in it»ipodern 
sense, as the expression of a complete and rich personality. 
She says, in a phrase which might stand alone as a text on the 
subject, “ Ne quittez jamais le natural, votre tour s’y est form6, 
ct cela compose un style parfait.” Her contemporwy, Boildiu, 
contributed much to the study, and spoke with just pride of 
“ mon style, ami de la lumi^re.” The expression to form one’s 
style, d se faire un style, appears, perhaps for the first time, in 
the works of the abbi d’Olivet (1682-1768), who was addicted 
to rhetorical speculation. Two great supporters of the pure art 
of writing. Swift and Voltaire, contributed much to the study 
of style in the i8th century. The former declared that “ proper 
words in proper places make the true definition of a style ”; 
the latter, more particularly, that “ Ic style rend singuli^res les 
choses les plus communs, fortifie les plus faiblcs, donne de la 
grandeur aux plus simples.” Voltaire speaks of “ le mdlange 
des styles ” as a great fault of the age in which he lived; it ^ 
come to be looked upon as a principal merit of that in which 
we live. 

The problem of how to obtain a style has frequently been 
treated in works of more or less ephemeral character. In France 
the treatises of M. Albalal have received a certain amount of 
official recognition, and may be mentioned here as containing 
a good deal of sound advice mixed with much that is jejune and 
pedagogic. If M. Albalat distributes a poison, the antidote is 
supplied by the wit of M. Remy de Gourmont; the one should 
not be imbibed without the other. 

See Walter Pater, An Essay on Style (London, 1889): Walter 
Italcigh, Style (Ixmdon, 1897); Antoine Albalat, L’Art d'icrire 
enseignA en vingt lefons (Paris, 1898), and De la formation du style 
par I'assimilation des auteurs (Paris, 1901); Remy de Gourmont, 
Le Problhne du style (Paris, 1902). Also Coyer-Linguet, Le Ginie 
de la langue franfaise (Paris, 18^6), and " Loyson-Bridet" (i, e, 
Marcel Schwob), Moeurs des diumales (Paris, 1902), a satire on 
the principal errors to which modern writers in all languages are 
liable. 

STYLOBATE (Gr. erreXos, a column, and jSiffris, a base), the 
architectural term given to the upper step of the Greek temple’ 
on which the columns rest, and generally applied to the three 
si-tips* 

STYHIA (German, Sieiermark or Sleyermark), a duchy and 
crownland of Austria, bounded E. by Hungary and Croatia, S. by 
Carniola, W. by Carmthia and Salzburg, and N. by Upper and 
Lower Austria. It has an area of 8670 sq. m. Almost all the 
district is mountainous, and is distinguished by the beauty of its 
scenery and by its mineral wealth. Geographically it is divided 
into northern or Upper Styria, and southern or Lower Styria, 
and is traversed by various ramifications of the eastern Alps. 
To the north of the Enns are ramifications of the Salzkam- 
mergut and Enns Alps, which include the Dachstein (9830 ft.), 
and the Grimming (7713 ft.), and the groups of the Todtes 
Gebirge (6890 ft.) and of the Pyrgas with the Grosser Pyrgas 
(7360 ft.). The last two groups are separated by the Pyhrn Pass 
(3100 ft.), traversed by a road constructed in the Roman period. 
Then comes the Buchstein group with the Grosser Buchstein 
(7294 ft.). This group forms the nMthem flank of the celelpted 
Gesause, a defile 12 m. long, between Admont and Hieflau, 
through which the Enns forces its course, forming a series of 
rapids. The southern flank is formed by the massif of the 
Reichensteiner Gebirge, which culminates in the Hochthor 
(7780 ft.) and belongs to the north Stjrrian Alps, also called 
Eiseneirer Alps. This group extends east of the Enns, and con¬ 
tains the Erzberg (5000 ft.), celebrated for its iron ores. Othw 
groups of the north Styrian Alps are the Hochschwab,'«ith Ae 
highest peak the Hochschwab (748* ft.) and the Hjxihveitsch with 
the Hohe Veitich (6501 ft.). Then come the Ixiwer Austrian 
Alps with the groups of the Voralpe (5800 ft.), of the Schneealnc. 
(6245 ft.;^ and the Raxalpe, with the Heukuppe (6950 ft.). All 
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these mountains belong to the northern zone of the eastern 
Alps. South of the Enns, Styria is traversed by groups of the cen¬ 
tral zone of the eastern Alps; the Niedere Tauern, the primitive 
Alps of Carinthia and Styria and the Styrian Nieder Alps. The 
pnWipal (divisions of the Niedere Tauern are: the Radstadter 
Tauern yith the Hochgolling (9390 ft.), the Wolzer Alps with the 
Predi^stuhl (8349 ft.), the Rottenmanner Tauern with the 
Grosser Bdsenstein (803* ft.), and the Seckauer Alps or Zinken. 
group, which culminates in the Zinkenkogel (7865 ft.). The 
principal ramifications of the primitive Alps of Carinthia and 
Styria are : the Stang Alps with the Konigsstuhl (7646 ft.) and 
Eisenhut (8007 ft.), the judenburger or Seethaler Alps with the 
Zirbitzkogel (7862 ft.), and the Koralpen which culminates in the 
Grosser Speikkogel (7023 ft.). The Styrian Nieder Alps cover 
the country north and ea.st of the Mur, and contain the Fisch- 
bacher Alps with the Hochlantsch (5646 ft.), the Wechsel group 
(5700 ft.), and the small Semmering group with the Stuhleck or 
Spitaler Alpe (5847 ft.), and the Sonnenwendstein (4994 ft.). 
In this group is the famous Semmering Pass, which leads 
from Lower Austria into Styria and is crossed by the Semmering 
railway. This railway, which was completed in 1854, is the oldest 
of the great continental mountain railways, and is remarkable 
for its numerous and long tunnels, its viaducts and galleries. 
It has a length of 35 m., beginning at Glo^itz in Lower Austria 
and ending at Murzzuschl^ in Styria, and passra through some 
exceedingly beautiful scenery. The whole region is now a 
favourite summer resort. South of the Grave Styria is traversed 
by the following ramifications of the southern zone of the eastern 
Alps : the Bachcr Gebirge with the Cerni Vrch or Schwarzer Berg 
(5078 ft.), and the Sannthalcr or Steiner Alps with the Oistriza 
(7709 ft.) and the highest peak of the group, the Grintovc or 
Grintouz (8429 ft.), which is situated on the threefold boundary 
of Carinthia, Carniola and Styria. Here is also the mountain 
country of Cilli,with the highest peak, the Wachberg (3364 ft.). 
The mountains decrease in height from west to east, and the 
south-east of Styria may be described as hilly rather than 
mountainous. This part is occupied by the eastern outliers of 
the Alps, known as the Styrian hill country, and by the Windisch 
Buheln, which is one of the most renown^ vine districts in the 
whole of Austria. Styria belongs to the watershed of the Danube 
and its principal rivers are : the Enns with its affluent the Salza, 
the Raab with the Feistritz, the Mur with the Miirz, the Drau or 
the Drave, and the Sau or Save, which receives the Sann and 
Sotla. Styria has numerous small Alpine lakes of which the 
most important are the Grundel-see, the Toplitz-see, and the 
Leopoldsteiner-see. There is a mean annual difference of about 
9° F. between the north-west and the .south-east. The best 
toown mineral springs are the alkaline springs of Rohitsch 
and Gleichcnberg, the brine springs of Aussee, and the thermal 
springs of Tiiffer, Neuhaus and Tobelbad. 

In spite of the irregular nature of the surface, but little of the 
soil can be called unproductive. Of its total area 47-49 % is 
covered with fine forests. About 19% is arable land, 12% 
pastures, 5‘6o % meadows, while i'o6 % is occupied by gardens 
and i'4 % by vineyards which produce wine of a good quality. 
Cattle-rearing has taken a great development and also dairp 
farming in the Alpine fashion. A good race of horses is bred in 
the valley of the Enns, while poultry-rearing and bee-keeping 
are carried on in the south. Fish and game are also plentiful. 
T^e great wealth of Styria, however, lies underground. Its 
extensive iron mines, mostly at Erzberg, wiuch ware worked 
during the Roman period, yield nearly half of the total produc¬ 
tion of iron in Austria. The princmal. foundries are gt Eisenerz, 
Vordembeig, Trofiiiacb, Hienau, Zeltweg and Neufaierg. Next 
in importance comes the mining of brown coal, which has also 
been carried on for a long time. The richest coalfields are 
rituated near Leoben, near Voitsb^ and Kofiach, near Eibis- 
wald and Wies, and round Trifail, TiiSer and Hrastnig. Its 
other mineral resources includeigraphite, copper, zinc, lead, salt^ 
alum, potter’s day, marble and good mill and builfflng stones. 
Iron-foundries, machine-shops manufactures of various 
tbds of irontand steel goods are very numerous. A specud^ 


branch is the making of scythes and sickles which are exported 
in large quantities. Among its other industrial products are 

f lass, paper, cement, cotton goods, chemicals and gunpowder. 
,inen-weaving is a household industry. 

The population of Styria in 1900 was 1,356,058, which is 
equivalent to 156 inhabitants per square mile. This proportion 
is considerably above the rate in the other mountainous regions 
of Austria, Nearly all (98*74 %), profess the Roman Catholic 
faith and are under the bishops of Seckau and of Lavant. The 
Protestants number only a little over 13,000, while there are 
about 2500 Jews. Two-thirds of the inhabitants are Germansj 
the remainder, chiefly found in the valleys of the Drave and Save, 
are Slavs (Slovenes). At the head of the educational institutions 
of the province stands the university of Graz. The local Diet, 
of which the two Roman Catholic bishops and the rector of the 
university of Graz are members ex officio, is composed of 63 
members, while Styria sends 27 deputies to the Reichsrat at 
Vienna. For adrainkstrative purposes, the province is divided 
into 21 districts and 4 towns with autonomous municipalities, 
namely Graz (pop. 138,370), the capital, Cilli (6743), Marburg 
(24,501) and Pettau (4227). Other important places are Leoben 
(10,204), Bruck on the Mur (7527), Mariazell (1263), Mflrzzu- 
schlag U856). Eisenerz (6494), Vordemberg (3111), Judenburg 
(4901), Trifail (10,851), Eggenberg (9570), Donawitz (i 3 > 093 ). 
Koflach (3345) and Voitsberg (3321). 

In the Roman period St)[ria, which even thus early was famed 
for its iron and steel, was inhabited by the Celtic Taurisci, and 
divided geographically b^ween Noricum and Pannonia. Subse¬ 
quently it was successively occupied or traversed by Visigoths, 
Huns, Ostrogoths, Langobardi, Franks and Avars. ^Towards 
the end of the 6th century the last-named began to give way to 
the Slavs, who ultimately made themselves masters of the entire 
district. Styria was included in the conquests of Clmrlemagne, 
and was henceforth comprised in the German marks erected 
against the Avar and the Slav. At first the identity of Styria 
is lost in the great duchy of Carinthia, corresponding more or less 
closely to the Upper Carinthian mark. This duchy, however, 
afterwards fell to pieces, and a distinct mark of Styria was recog¬ 
nized, taking its name from the margrave Ottacar of Steier (1056). 
A century or so later it was created a duchy. In 1192 the duchy 
of Styria came by inheritance to the house of Austria, and from 
that time it shared the fortunes of Upper and Lower Austria, 
passing like them to the Habsburgs in 1282. Ihe Protestant 
Reformation met an early and general welcome in Styria, but 
the dukes took the most stringent measures to stamp it out, 
offering their subjects recantation or expatriation as the only 
alternatives. At least 30,000 Protestants preferred exile, and 
it was not till the edict of tolerance of 1781 granted by Joseph II. 
that religious liberty was recognized. 

See Die Ssterreichisch-ung»r}sche Monarehie in Wort nnd BiU, 
voL vii. (24 vote., Wien, 1885-1902); A von Muchar, Geschichtd 
des Hertoitums Steiermark (8 vols., Graz, 1844-1867). It treats the 
history till 1558. V. M. Mayer, Geschickte der Steiermark mU beson- 
derer RUcksickt anf das KuUnrleben (Graz, 1898); J. von ^hn, 
Styriaca (Graz, 1894-1896). • 

STYROLENE, CgHs'CHiCHj, also known as phenylethylene 
or vinylbenzene, an aromatic hydrocarbon found to the extent of 
I to 4 % in storox; it also occurs with crude xylene in coal tar 
fractions. It may be obtained from storax by distillation with 
water, and synthetically by heating dnnamic acid with lime, by 
the action of aluminium chloride on a mixture of vinyl bromide 
and benzene, by removing the elements of hydrobromic add from 
bromethylbenzene by means of alcoholic potash, or, best, Iw 
treating jS-bromhydrocamamic add wi*..h soda, when it yidds 
styrolene, carbon dioxide and hydrobronuc acid. It also results 
on condming acetylene, and on redudng phenylacetylene by 
zinc dust and acetic add. It is a clear, stroiffily refractive Gqind, 
which has a pleasant odour; it boib at 144^ and 1^ a specific 
gravity of 0*925 at 0°. Styrolene is oxidized by nitric or chromic 
adtls to benzoic add; redaction gives ethylbenzene; hydrochloric 
and hydrobromic acids yield a-baloid ethylbenzenes, « f. 
QiL*a 3 a*CH,; jwlulst dilorine and bromine give o/ 3 fdihaloid 
ethylbenzenes, r.g. CoHj-CHQ’CHjGl. * 
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Styrolene giv^ origin to thr^ aeries of derivative, of which 
contain the substituents in the side chain, e.g. C^HjCChCHa or 
.-compounds, and CaH^CH : CHCl, or «-wmpopds, whilst in the 
third the benrene nucleus is substituted. The .-halogen compounds 
are obtained by heating styrolene chloride (or bromide) with 
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me w-caior compound results when j3-phenyl-«-chlorla<^ic acid 
(from hypochlorous acid and cinnamic aad) is heat^ with water; 
it has a hyacinthine odour and jdelds phenylacetaldchyde ^him 
heated with water. Nitroatyrolone results when styrolene is treated 

with iuming nitric acid. __ 

Related to styrolene is phenylacetylene, CiHj-ClCH, which results 
when «-brom.styrolcne or acetophenone chloride me heated to i jo 
with alcoholic potash, or phenylpopioUc acid with water to lao . 

It is a liquid, boiling at isg" and liaving a pleasant odour. It re¬ 
sembles acetylene in yielding metallic derivatives with ammoniacal 
copper and silver solutions. On solution in snlphuric acid, iollowed 

by dilution, with water, it yields acetophenone. . , . , 

Stilbeno or toluylcne, C.H, CH;CH-C^„ is symmetrical diphenyl- 
ethylene. It may be obtained by dUtilling benzyl sulphide or 
fiisulphidc, by the action oi sodium on bcnzaldchydc or benzal 
chlonde, by distilling fumaric and cinnamic phenyl <»tos: 

C,H,OOC-CH;CH-CO-OC,H,->CO, 4 -C,H«CH:CH-CO-OC,H,h^O, 

H- CJIj-CH:CH-C,H,, {Ber., l8, p. 1945), andIromchlor asymmetrical 
diphanylethane derivatives which undergo a rearrangement when 
heated (Ber., 7. p. 1409). Stilbene (from Gr. irrMsii'. to ghstra) 
crystallizes in large, colourless glistening monocUnic plates, which 
melt at 124° and boil at 306°. On passing the vapour through red-hot 
tubes it yields anthracene and toluene. Reduction with hydnodic 
acid gives dibenzyl, and heating with sulphur gives tetraphrayl- 
thiopnene or thionessal. Many derivatives are known, some of which 
exist in two structural forms, exhibiting geometrical i^mcrism 
after the mode of fumaric and maleic acids. Those substituted in 
the benzene nucleus are obtained by condensing two molecule of a 
■ substituted benzyl and benzal chlorides. The diortho and dmara 
dinitro compounds result from the action of alcoholic potmh on 
ortho- anti para-nitrobenzyl chlorides. The latter on reduction 
yields a diaminp compound, the disulphonic acid of which on di^- 
tizatlon and coupling with a phenol, Ac., givra valuable substantive 
cotton dyes .after the type yielded by benzidine. Stilbene bromide 
'when treated with alcoholic potash gives diphenyl acetylene or 
tolane, CeH,'C;C’C„H,,. 

STYX, in Greek mythology, a river which flowed seven timra 
round the world of the dead. In the Iliad it is the only river 
of the underworld; in the Odyssey it is coupled with Cocytus 
and Pyriphlegethon, which flow into the chief river Acheron. 
Hesiod says that Styx was a daughter of Ocean, and that, when 
Zeus summoned the gods to Olympus to help him to fight the 
Titans, Styx was the first to come and her children with her; 
hence as a reward Zeus ordained that the most solemn oath of 
the gods should be by her and that her children (Emulation, 
Victory, Power and Force) should always live with hiin. Again, 
Hesiod tells us that if any god, after pourii^ a libation of the 
water of Styx, forswore himself, he had to lie in a trance for a 
year without speidcing or breathing, and that for nine yearn ".fter- 
wards he was excluded from the society of the gods. In historical 
times the Styx was identified with a lofty waterfall near Nonacris 
in Arcadia. Pausanias (viii. 17,6) describes the cliff over which 
the water falls as the highest he had ever seen, and indeed the 
fall is the highest in Greece. The ancients regarded the water as 
poisoRoas, and thought that it possessed the power of breaking 
or dissolving vessels of every material, with the exception of the 
hoof of a horse or a mule. Considering the undoubted importance 
attached by the ancients to an oath by the water of the Styx 
(c£. Herodotus vi. 74), and the supposed fatal result of breaking 
it, it .» probable that drinking the water originally formed a 
necessary part of the oath, and that we have to do with the 
tradition of an ancient poison ordeal, common amongst barbarous 
peoples (for the geography and similar ceremwiies see Fraaer’s 
Pmtsmias, iv., pp. *50-255). The people in the neighbourhood, 
who call it Mavro Ner6 (the Black Water), still think that it is 
unwholesome, and that no vessel will hold it. 

8UAKI1I, or Sawakih, a seaport of the Anglo-Egyptian Sudan 
on the west side of the Red S«i in 19“ 7' N., 37“ ao' E. Pop. 
(1905), 10,500. Suakin stands cm a coralline islet cwmected with 
the suburb of El-Kef on the mainlaad by a causeway and a 
viaduct. Access is gained to the harbour through a winding and 
dangeroiu passage over s m. long, terminating in a deep oval- 
shSped basin sever^ acres in extent, and completely sheltered 


from all winds. For centuries the chief port of the eastern 
Sudan, Suakin has been since 1906 to some extent superseded by 
Port Sudan {q.v), a harbour 36 m. to the north. The custom¬ 
house and government offices present an imposing frontage to the 
sea, and the principal houses are of white coral stdne three storeys 
high. The mosques are not remarkable. The mainland part 
of the town is surrounded by a high coral wall, built in 1884 to 
resist dervish attacks. About a mile beyond is a line of outer 
forts. The climate is very hot, damp and unhealthy, and in the 
summer months the government headquarters are removedHo 
Erkowit 35 m. west of Suakin, on a plateau 3000 ft. above the .sea. 

Suakin is less conveniently situated than some neighbouring 
points («.g. Port Sudan) for the trade with the Nile Valley. The 
island is without water and the harbour indifferent; yet the settle¬ 
ment is ancient. Here, as at Massawa, traders were presumably 
attracted by the advantages of an island site whi^ protected 
them from the raids of the nomad Arabs of the mainland. The 
country inland belonged in the middle ages to the Beja {q.v.), 
but the trading places seem to have been always in the liands of 
foreigners since Ptolemais Theron was established by Ptolemy 
Philadelphus for intercourse with the elephant hunters. After 
the rise of Mahommedanism many Arabs settled on the roast 
and mixed with the heathen Beja, whose rale of kinship and 
succession in the fcmale'line helped to give ^e children of 
mixed marriages a leading position (Makrizi, Khitat, \. 194 seq., 
translated in Burckhardt’s Travels in Nubia, app. iii.). Thus 
in 1330 Ibn Batuta found a son of the amir of Mecca reigning in 
Suakin over the Beja, who were his mother’s kin. Makrizi 
says that the chief inhabitants were nominal Moslems and 
were called Hadarib. The amir of the Hadarib was still sove¬ 
reign of the nminland at the time of J. L. Burckhardt’s visit 
(1814), though the island had an aga appointed by the Turkish 
pasha of Jidda. The place was seized in 1517 by the Turks under 
Selim the Great, but Turicish control did not extend inland. 
Mehemet Ali after the conquest of the Sudan leased Suakin from 
Turkey. This lease lapsed with the pasha’s death, but in 1865 
Ismail Pasha reacquired the port for Egypt. Till the suppression 
of the slave trade Suakin was an important slave port and it 
has always been the place of embarcation for Sudan pilgrims to 
Mecca. Legitimate commerce, rapidly growing before the revolt 
of the mahdi (1881), was greatly crippled during the continuance 
of the dervish power, though the town itself never fell into their 
hands. After the fall of the khalifa trade revived, the imports 
in 1899 being valued at £180,000, as against £170,000 in 1880. 
In 19^ the figures were: imports, £3*4,000; exports, £113,^6. 
Pearl fishing is an important industry and cotton is cultivated m 

the neighbourhood. . n • • 1. 

Suakin was the headquarters of the Egyptian and British 
troops operating in the eastern Sudan against die dervishes under 
Osman Digna (see Egypt, Military Operations, 1884, seq.). 
When these operations were begun a project for linking Suakin 
to Berber by railway, first proposed during Ismail’s viceroyalty, 
was revived and a few miles of rails were laid in 1884. Then 
the Sudan was abandoned and the railway remained in abeyance 
until 1905-1906, when the line was at laigth built. The railway 
has a terminus at Suakin, but Port Sudan was chosen as the 
principal entrepot of the commerce carried by the railway. Not¬ 
withstanding the rivalry of its newly created neighbour, the trade 
of Suakin continued to develop. The port is connected by 
submarine cables with Suez and Aden and with Jidda, which 
lies *00 m. north-east on the opposite coast of the Red Sea 
(see SuDKBilAn^Egyptian). 

SUARDl, BAHTOLOMHBO (c. t 45 S-«' iSS^), Italian painter 
and architect, frequently called Bramantino, was born in Milan, 
the son of Alberto Suardi. He executed a number of pamrings 
containmg portraits of celebrated personages for the Vatican. 
In 1508 he was engaged in Rome. Bramante d’Urbino taught 
Bramantino architecture, and the pupil assisted the master m 
the execution of the interior of the church of Swi Satire, Milan. 
Hi 1595 Bramantino was appointed architect to the court by 
Duke Frtmeis (II.) Sforza and his aid as an engineer in 
defence of Milan brought him a multitude of rewards. 
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Bartolommeo Suardi has been much confused with a certain 
.Bramantino da Milano, of whom Vasari makes frequent .and 
specific mention in his life of Piero della Francesca, his obser¬ 
vations on Benvenuto Garofalo and Girolamo da Carpi, and his 
life of }acop(> Sansovino. The Bramantino of Vasari, if he 
existed,at all, worked for Pope Nicolas V. between 1450 and 
1455.* 

SCABEZ, FRANCISCO (1548-1617), Spanish theologian and 
philosopher, was bom at Granada on the 5th of Januaiy 1548, 
ahd educated at Salamanca. Influenced by the Jesuit John 
Ramirez he entered the Society of Jesus m 1564, and after 
teaching philosophy at Segovia, taught theology at Valladolid, 
at Alc^, at Salamanca, and at Rome successively. After 
taking his doctorate at Evora, he was named by Philip II. 
principal professor of theology at Coimbra. Suarez may be con¬ 
sidered almost the last eminent representative of scholasticism. 
In philosophical doctrine he adhered to a moderate Thomism. 
On the question of universals he mdeayoured to s^r a 
middle course between the panthebtically inclined realism of 
^ns Scotus and die extreme nominalism of William of Occam. 
The only veritable and real unity in the world of existences is 
the individual; to assert that the universal exists separately 
ex parte ret would be to reduce individuals to mere accidents 
of one indivisible form. Suarez maintains that, though the 
humanity of Socrates does not differ from that of Plato, yet 
they do not constitute realiter one and the same humanity; there 
are as many “ formal unities ” (in this case, humanities) as there 
are individuals, and these individuals do not constitute a factual, 
but only an essential or ideal unity (“ ita ut plura individua, 
quae dicuntur esse ejusdem naturae, non sint unum quid vera 
entitate quae sit in rebus, sed solum fundamentaliter vel per 
intellectum ”). The formal unity, however, is not an arbitrary 
creation of the mind, but exists “ in natura rei ante omnem 
operationem intellectus.” In theology, Suarez attached himself 
to the doctrine of Luis Molina, the celebrated Jesuit professor of 
Evora. Molina tried to reconcile the doctrine of pr^estination 
with the freedom of the human will by saying that the pre¬ 
destination is consequent upon God’s foreknowledge of the free 
determination of man’s will, which is therefore in no way affected 
by the fact of such predestination. Suarez endeavoured to 
reconcile this view with the more orthodox doctrines of the 
efficacy of grace and special election, maintaining that, though all 
share in an absolutely sufficient grace, there is granted to the 
elect a grace which is so adapted to their peculiar dispositions 
and circumstances that they infallibly, though at the same time 
quite freely, yield themselves to its influence. This mediatizing 
system was known by the name of “congruism.” Suarez is 
probably more important, however, as a philosophical jurist than 
as a theologian or metaphysician. In his extensive' work 
Tractatus de legibus ac deo Ugislatore (reprinted, London, 1679) 
he is to some extent the precursor of Grotius and Samuel Pufen- 
dorf. Though his method is throughout scholastic, he covers 
the same ground, and Grotius speaks of him in terms of high 
respect. The fundamental position of the work is that all 
legislative as well as all patenud power is derived from God, 
and that the authority of every law rasohres itself into His. 
Suarez refutes the patriarchal theory of government and the 
divine right of kings founded upon it-^octrinespc^ular at that 
time in ^gland and to some extent on the Continent. Power 
by its very nature belongs to no one nuui but to a multitude 
of men; iqid the reason is obvious, since all men are bom equal. 
It has bcOT pomted out that this accords well with the Jesuit 

^e. But ^Mz is^much more moderate on this point than a 
writer like Mariana, approximating to the modem snew of 
rights cd ruler and ruM. In 16x3, at the instigation of Pope 
Paul V., Suarez wrote a treatise dedicated to the Christian pmces 
of Europe, entitled Defmsio eatkeUau fidd eonira angUeanae 
Sectae mores. This was directed against the oath of AtlMumce 
which James l! exacted from his subjects. James cansed it to 
be burned ly the common b<u%ouui, and forbade its perusal 
^nder the severest penaltiM, complaining bitterly at the same 
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time to Philip III. that he should harbour in his dominions a 
declared enemy of the throne and majesty of kings. Suarez lived 
a very humble and simple life. He died after a few days’ illness 
on the 35th of September 1617 at Lisbon. 

The collected works of Suarez have been printed at Mainz and 
Lyons (1630), at Venice (1740-1751), at Besancon (1856-1863) 
in the collection of the Abbe Migne. His life has been written by 
Deschamps [Vita Fr. Suarefii, Perpignan, 1671). The chief modem 
auliiorities arc K. Werner’s Fram Suaree u. die Scholastih der 
leiitert Jahrhmiderte (Regensburg, 1861), and Stdckl's Geschichte 
dtt Phihsophie des MiUelaliers, iii. 643 seq. 

SUBIAOO (anc. Sublapteum), a town of Italy, in the province 
of Rome, from which it is 47 m. E. by rail, picturesquely situated 
on the right bank of the Anio, 1339 ft. above sea-level. Pop. 
(1901), 7076 (town), 8003 (commune). It has ironworks and 
paper-mills. Sublaqueum was so called from its poshbn uhdN 
the three artificial lakes constructed in the gor^ Si the Anio 
in connexion with the aqueduct of the Anio Novus, which 1 ^ 
its intake at the lower end of the lowest of them (the Simbruina 
stagna of Tacitus). On the banks of this lake Nero constructed 
u villa, in the remains of which was found the beautiful head¬ 
less .statue of a youth kneeling, now in the Museo delle Terme 
at Rome. There is no mention of the villa after Nero’s time. 
The lakes gradually ceased to exist owing to the action of the 
Anio, the last dam being washed away in 1305.^ In 494 St 
Benedict retired to this spot, then already deserted, and took up 
his abode as a hermit in a cave (Sacro Speco) above the lakes of 
the Anio. In 505, probably, he founded the first of his twelve 
monasteries, completing their number between 510 and 539, 
when he went to Cassino. The chronicles state that the principjai* 
monastery was devastated by the Lombards in 601, and rebuilt 
in 705; but there is little foundation for these statements. The 
first authentic document that we have is the Inention in the 
Liber potUificdis of the gift of vestments % Leo W. (847-855) 
to the monastery of S. Silvester, S. Benedict and S. Scholastica, 
and to the church of SS. Cosmas and Damian. The former is 
probably that at the Sacro ^leco. The monastery was confirmed 
in its possessions by Pope Gregory I.‘ and his successors, and 
had by the loth centuiy very considerable landed properties 
with feud^ jurisdiction enumerated in several documents, tite 
first dating from 936, and an in-scription of 1053 (cf. Regesto 
sublaeense, Rome, 1891). The church dedicated to S. Scholastic, 
S. Benedict’s sister, was erected in 981, according to an mscrip- 
tion belonging to a later date, but carved upon a slab decorated 
with reliefs of the end of the 8th, or the beginning of the 9th, 
century. 

In 1053 the church was restored and a campanile built, which 
still exists; and in the middle of the 13th cntnry the church was 
rebuilt in the Gothic style. Other buildings grew up round it; 
the cloister on the right is a fine Romanesj^e arcaded court with 
twisted columns and mosaics, the south side of which wm con¬ 
structed by Lorenzo, the first of the family of the Cosmati, eaT^ 
in the 13th century, while the other three' sides are due to his 
son Jacopo and to Jacopo’s sons Luca and Jacopo, who worked 
here in the time of the abbot Lando (1337-1343). Thearf^lar 
atrium in front of the church is probably contemporary with its 
reconstruction in the Gothic style about 1374, while'"'iiie’bihl^ 
court dates from the end of the x6th century. _ The church, with 
the exception of the campanile, was modernized in 1771-1777. 
The right of the monks to elect ^eir own abbot, who had by th^ 
time obtained a position of great importance, ■was cancelled in 
1388, and in 1455 the abbot was suspended, and theadroinistsa- 
tion handed over to the Spanish cardinal, Giovanni Torquemada. 
For tl» whole of the 16th centuiy it was in the hands of the 
Colonna family, who were oommendatom of it. Dturing the- 
xTth oentiay, the Barberini held it, but in 1753 Benedirt XIV. 
separated the spiritual luid temp^ dominions, placing the 
latter under officials directly dependent on the ^pacy. Tte 
commendatories were as a rW'cardinals. As rej^ds mimastie; 
disoipl^ the abbey had since 1514 been aubject to rule of 
Monte QaMma; and it was only in s8ja that It reguned from 

• TSbe buB of 596 attributed to him h, however, nowwwiogi^ 
u apocryphal. ' 
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Piui IX. its independence and became an autonomous congre¬ 
gation. Arnold Fannartz and Conrad Schweinheim, two German 
ecclesiastics, set up here the first printing press in Italy, issuing 
an edition of Donatus (1465), followed one of Cicero (1465) 
and of Lactantius (1465). Cbpies of ^e Lairtantius, of the Augus- 
•♦ine of 1467, which was probably printed not here but in Rome, 
whither the printers migrated m that year, and of other rare 
incunabula are still preserved here. Still more interesting 
is the monastery of the Sacro ^leco, higher up the hill, datii^, 
it would seem, from the 9th century, though little earlier 
than the X3th remains. The Grotta dei Pastori contains some 
frescoes of the 9th century, while the Sacro Speco, or cave of 
St Benedict, contains frescoes of the 13th, and so does the lower 
church, the latter having been decorated in the first twenty years 
of the 13th century, and in part repainted in the latter half of 
the same ientury by an otherwise unknown master Conxolus. 
ipie upper church contains scenes from the life of Christ by an 
unknown Sienese master of the end of the 14th century, to whom 
is also attributable a remarkable fresco of tbe triumph of death, 
on the stairs from the tower church to the Cappella dei Pastori, 
and some isth-century work, and in the chapel of S. Gregory a 
remarkable portrait of St Francis of Assisi (who was perhaps 
here in laiS), probably painted before izaB, as it lacks the halo 
and the stigmata. Tlie whole group of buildings is constructed 
against the rocky sides of the gorge, part of it on massive sub¬ 
structions. The town contains various buildings constructed by 
Pius VI., who as cardinal was commendatory abbot of Subiaco. 
It Ls crowned by a medieval castle constructed originally by 
^Gregory VII. 

See P. Bii^cU, G. Giovannoni, F. Hermanin, V. Feilerici, / Mcnas- 
ttri di Subiaco (Rome, 1904); A. Colaaanti, VAniene (Bergamo, 
1906). > (T. As.) 

BCBlHHEIipATIOM. in English law, the practice by which 
tenants, holding land under the king or other superior lord, 
carved out in their turn by subletting or alienating a part of 
their lands new and distinct tenures. The tenants were termed 
"mesne-lords,” with regard to those holding from them, the 
immediate tenant being tenant in capite. The lowest tenant of 
all was the freeholder, or, as he was sometimes termed tenant 
paravail. The Crown, who in theory owned all lands, was lord 
paramount.^ The great lords looked with dissatisfaction on the 
increase of such subtenures. Accordingly in 1290 a statute was 
passed. Quia emptons, which allowed the tenant to alienate 
whenever he pleased, but the alienee or person to whom he 
granted was to hold the land not of the alienor but of the same 
unmediate lord, and by the same services as the alienor held it 
before. (See further, Manok.) 

SDBJBOIIVSUI, a philosophical term, applied in general 
to all theories which lay stress on the purely mental sides of 
expvience, opposed to objectivism. In the narrowest sense 
subjectivism goes to the logical extreme of denying that mind 
can know objects at all (cf. Soupsism). The doctrine originates 
in the fact that the most elementary psychic phenomena pre¬ 
suppose in addition to the data of the senses (which as such are 
momentary) a combining action of the mind. (See Idbalism.) 

SUBLSTRASj, PIBIIBB (1699-1749), French painter, was born 
at Uz6b (Gard) in 1699. He left France for Italy in 1728, having 
carried off the grand prix ,. He there painted for the Canons of 
Asti “ ChiisCs Visit to the House of Simon the Pharisee ” 
(Louv7«,^eBgraved by Subleyras himself), a large work, which 
made his reputation and procured his admission into the Amidemy 
of St Luke. Cardinal Valenti Gonzaga next obtmned for him 
the mder for “ Saint Basil and the Emperor Valeos ” (small 
study in Louvre), which was executed in mosaic for St Peter’s. 
Benedict XIV.' all the princes of Rome sat to him, and the 
pq)e himself commanded two great paintings—the " Marriage 
of St Catherine ” and the “ Ecstasy of St Camilla ’’—which he 
pla^ in his private apartments. Sublqrras shows grmter 
individiwlity in his curious genre pictures, which he produced 
in considerable number (Louvre). In his illustrations of !«' 

u?i‘i*»ramaunt and, paravaif are derived from die. Latin ad moniim 
and vaUam, sij^ying the highest and lowest, respectively. 
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Fontaine and i^occaccio his true relation to the modern era 
comes out; and hb drawings from nature are often admiraUe 
(see one of a man draped in a heavy cloak in the British Museum). 
Exhausted by overwork, Subleyras tried a change to Naples, 
but returned to Rome at the end of a few^months to die 
(May 28, 1749). Ife wife, the celebrated miniature .painter, 
Maria Felice Tibaldi, was sister to the wife of Tremollbre.' 

SUBUMS (Lat. sMmis, exalted), in aesthetics, a term applied 
to the quality of transcendwt greatness, whether physical, moral, 
intrileMual ot artistic. It is specially used for a greatness whh 
which nothing else can be compared and which is beyond all 
possibility of calculation or measurement. Psychologically 
the effect of the perception of the sublime is a feel^ of awe or 
helplessness. The first study of the value of the sublime is the 
treatise ascribed to Longinus (q.v.), On the Sublime (strictly 
IIcpl vijHm). Burke and Kant both investigated the subject 
(cf. Burke’s Essay on the Sublime and Beautiful, 1756) and both 
distinguished the sublime from the beautiful. Later writers 
tend to include the sublime in the beautiful (see Aesthetics). 

SUBLIMINAL SELF. Tlie plurase “ subliminal self,” which 
is one that has figured largely of recent years in discassions of 
the problems of “ Psychical Research,” owes its wide currency 
to the writings of F. W. H. Myers, especially to his posthumous 
work Human Personality and its survival of Bodily Death. It 
is used in a wider, looser sense and a narrower, strict» sense, 
which two senses are often confused in a way very detri¬ 
mental to clear thinking. In the stricter usage the phrase 
implies the peculiar conception of human personaUty expounded 
at great len^h and with a wealth of learning and eloquence by 
Myers; it stands for an hypothesis which seemed to its author to 
bring ^most all the strange facts he and his associates observed, 
as well as many alleged facts whose reality still remains in dis¬ 
pute, under one scheme of explanation and to bring them also 
mto intelligible relation with the body of generally accepted 
scientific principles. But the phrase “ Subliminal Self ” is now 
often used by those who do not fully accept Myers’s hypothesis, 
as a convenient heading to which to refer all the facts of many 
different kinds that seem to imply subconscious or unconscious 
mental operations. This article is only concerned to expound 
the meaning of the phrase as it was employed by Myers, and 
it is much to be wished that it should only be used in this 
stricter sense. 

In tbe speculations of Schopenhauer and of Eduard von 
Hartmann, tbe “ Unconscious ” played a great part as a meta¬ 
physical principle explanatory of the phenomena of the life and 
mind of both men and animals. But with these exceptions, the 
philosophers and psychologists of the 19th centu^ showed them¬ 
selves in the main reluctant to admit the propriety of any con- 
c^tion of unconscious or subconscious mental states or opera¬ 
tions. The predominant tendency was to regard as the issue of 
“ automatic ” nervous action or of “ unconscious cerebration ” 
whatever bodily movements seemed to take place independently 
of the consciousness and volition of the subject, even if those 
movements seemed to be of an intelligent and purposeful 
character. This attitude towards the subconscious is still 
maintained by some of the mote strictly orthodox scientists; 
but it is now very widely accepted that we must realize in 
some sense the reality of sutKonsdousness or of subliminal 
psychical process. The conception of a Umen (threshold) of 
consciousness, separating subconscious or subliminal psychical 
process from supraliminal or conscious psychical process, 
figured prominently in the works of G. T. Fe^er, the father 
of psyi^o-physics, and -by him was made widely familiar. 
Fectoer sought to prove that a sensory stimulus too feeble to 
aSect consciousness produces nevertheless a psydiical eSect 
which remains below &e threshold of consciousness, and he tried 
to show ground for believing in the existence of a vast realm of 
sudi subliminal psydiical processes. BiR his arguments, founded 
though they were on epo^maktng mqwrimente, have Sailed 
to caity conviction; and it is in the nuun on other grounds 
than those adduced by Fechner |hat the reality of modes of 
mental operation whidi may prc^ly be called suliQonscious cr 
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subfiminml is now genenilly admitted. During file last quarter only as can manifest itself through the human brain. He 
of the 19th and the opening years of the soth centuiy, there has regarded the brain as still at a comparatively early stage of its 
beim accumulated a mass of observations which sumces, in%he evolution as an instrument through which the soul qpemtes in 
opinion of many of those best qualified to judge, to establish the the material world. So much of the life of the soul as fails to 
reality qf professes which express themselves in purposeful find expression in our conscious and organic life throu^ its 
actions and which bew all the marks from which we are accus- interactions with this very inadequate material mechanism 
tome(> to^nfer conscious cognition and volition, but of which mains beneath the threshold of consciousness and is said to 
nevertheless the subject or normal personality has no knowledge constitute the subliminal self. The subliminal self as thus Con¬ 
or awareness other than such as may be shared by any second ceived would be better described as the subliminal part of the 
person observing his actions. self, a part which surpasses the supraliminal or normal conscious 

Ainong the commonest and most striking of such manifesta- self to an indefinitely peat depee as regards its r^e of psychical 
tions is the “automatic writing’’which a considerable proportion faculties. It was further conceived as being in touch with a 
of normal persons are capable of producing. A person who has realm of psychical forces from which h is able to draw supplies 
this power may sit absorbed in reading or in conversation, while of energy which it infuses into the organism, normally in limited 
his hand prepuces written words or sentences, of which he knows quantities, but, in exceptionally favourable circumstances^ in 
nothing until he afterwards rea<b them. The matter so written peat floods, which for the time being raise the mentalmpetations 
varies in different cases from illegibly scrawled fragments of and the powers of the mind over the body to an abnormally 
words and sentences to long, connected, sometimes eloquent, high level. • 

frequently more or less dramatic, disquisitions. In some It is a leading feature of this protean conception, that many of 
cases the “ automatically ’’ writing hand can be induced to the abnormal mental manifestations that have commonly been 
make intelligible replies to questions whispered or otherwise put regarded as symptoms of mental or nervous disease or di^enera- 
to the subject in such a way as not to dmw his attention from tion are by its aid brought into line with mental processes that' 
some other object or topic with which it seems to be fully are by common consent of an unusually high type, the intuitions 
occupied. In some cases the matter so ^tten states facts of genius, the outbursts of inspired poesy, the emotional fervour 
previously known to the subject but which he is unable to or the ecstasy that carries tiie martp triumphandy-through 
recollect by any voluntary effort. And in rare cases the the severest trials, the enthusiasm that enables the human 
matter written seems to imply knowledge or capacities which organism to carry through incredible labours. Myers’s hypothrais 
the subject was not believed to possess either by himself thus boldly inverts'the dominant view, which sees in all depart- 
or by his friends. Other actions, including connected speech, tures from the normal Symptoms of weakness and degeneracy, 
may be_ produced in a similar fashion, and in the last case and which seeks to bring genius and ecstasy down to the level of 
the subject hears and understmids the words uttered from his madness and hysteria; the hypothesis of the subliminal self seeks 
own mouth in the same wa^ only as those from the mouth to level up, rather than to level down, and to display many of 
of another person. “ Table-tilting,’’ “ planchette-writing,” and these departures from normal mental life as beihg gi the same 
the v^ious similar modes of spelling out by the aid of a nature os the operations of genius, as being, in common with 
code intelligible replies to questions, which have long been these, uprushes of the subliminal self, which temporarily acquires 
current in spiritistic circles and which, by those who practise a more complete control of the organism and ttereforc achieves 
them, are often regarded as the operations of disembodied at such times a more complete expression of its powers. And 
intelligences, seem to belong to the same class of process, these rare displays of subliminal capacities are held to foreshadow 
In extreme cases the manifestations of such subconscious or the further course of mental evolution, to afford us a glimpse of, 
(better) co-conscious operations are so frequent, exhibit so the higher plane on which the mind of man nwiy habitually and 
much continuity and express so clearly a train of thought, pur- normally live, if further evolution of the nervous system shall 
pose and memory, that they compel us to infer an organized render it a less inadequate medium for the exercise of the 
personality of which they the expression; such are the cases spiritual faculties and for the influx of the psychical energies 
of double or multiple consciousness or personality. Very similar which at present, owing to its imperfections, are for the most 
manifestations of a “ co-consciousness ’’ may be produced in a part latent or confined to the subliminal self, 
considerable proportion of apparently normal persons by means This bold and far-reaching hypothesis has not up to the 
of post-hypnotic suggestion; as when suggestions are made during present time been accepted by any considerable number of pro¬ 
hypnosis, which afterwards the subject carries out without being ^janawadsBjychologists, though its author’s great literary power 
awareof the actions, or of the signal sin response to which he a^^M i( 0 res^^C him a respectful hearing. The comparative 
and without any awareness or remembrance of the nature to >t by the scientific and philosophic^ world 

suggestions made to him. The more sober-minded of the inveft)^ must^^a^NMe^jlp considerations of two kinds. In the first 
gators of these phenomena have sought to display all suemma , i|plM((f|0MglflraJWt that a very la^e proportion of the alleged 
as instances of division of the normm persondity, and afg^i- nlicts which it Iffl^igned to ecplain are not yet supported by 
cable by the principle of cerebral dissociation (see HyfniHim); evidence.of suck e^ture as warrants an unreserved a^sptance 
the more advmturous, concentrating their attention qpMe of them. oecaaSn even if further invest^ti^ of the type 
more extreme instances, regard all such manifestations is of those carriu^^y the Society f<x Psychical Research should 
stancm of the possession and control (partial or complete) w^e^ '.ptove Myej^ in die reality of all or most of these facts to 
organism of one person by the spirit or soul of anotha, geneiSi^. wipAeSMw^unded, thae will remain difficulties and weak- 
a deceased person. Myers’s hypothesis of the sul^inal selT to the hypothesis, which at present seem very 

was a brilliant attempt to follow a middle way in the explanation serious. In addition to idf the great difficulties that must attach 
of these stauige cases, to reconcile the two kinds of explanation to any condition of human personality as, a spiritual mtity 
with one anofiier, and at the same time to bring into rae with capableof existing independently of the body,Mya's's concqition 
these other alleged facts of perplexing diaracter, aspedally raises many difficulties peculiar to itsdf, ffie chief of wdiich may 
veridical hallucinations (g.v.), various types of communication be briefly indicated. First, the Conception of the ^tion of. 
at a distance (see Telepathy), and all the more stril^ instances the subliminal to die normal or suprahminal self is in Mym’s 
of the operation of suggestion, and of hypnosis, induding the presentation extremely vacillating and uncertain, arid it is 
exaltation of the powers of the senses, m the memory and of probably radically incapable of d^nition and consistency, 
control over the ot^ic processes. secondly, two alleged supernormal phenomena, to the establish- 

Myers conceived the smil of man as capable of existing laent of which ^‘psychgial reseordi*’ has bem devoted most 
indqiendendy^if the body in some super-terrestrial or extra- energetically and (m the view of many of the workers) with the 
terrene realm. He rq;arde^ our noifrud mental life as only greatest success, and uhidi from every pdnt of vi^ are the 
% very partigl expression tl|g eppatatiw irf the soul, so much most impoctanttmd interesting, ate supmormalcommupicfitions 



i< 56 V subliminal self 


botween the living (telepathy) and communication between the 
dead and the living. Now, if. either or bo|;h of these modes of 
co^iiniation should eventually prove to be facts of nature, 
neither will need the hypothesis of the subliminal self for its 
explanation. Such evidence as we have of the latter kind of 
. communication is almost wholly of the form of messages written 
or spokoi by entranced persons (see Trance) which claim to be 
sent by the souls of the dead to friends still living, and these 
messages (if they are what they claim to be) imply, and were held 
by Myw himself to imply, possession or control of the brain 
of the Uving medium by the soul of the dead who transmits the 
message. Both phenomena need, then, for their explanation 
only the two great assumptions—first, that the soul is an entity 
capable of disembodied existence; second, that in its psycho¬ 
physical interactions any soul is not strictly confined to i: ... ■ 
action with erne particular brain. 

The third great difficulty is of an emotional order. All the 
laborious research whose results Myer.s has sought to harmonize 
by means of his conception of the “ subliminal self ” has been 


initiated and sustained by the desire of proving the continued 
existmee of the hun^ personality after the death of the body. 
But, if Myers’s doctrine is true, that which survives the death, of 
the body is not the normal self-conscious personality of a man 
such as is known and valued by his friends, but p perspnality of 
which this normal personality' is but a stunted dbtorted frag¬ 
ment; and it would ffierefore seem that according to this'doctrine 
death must involve so great a transformation that such slight 
continuity as obtains must be insufficient to yield the emotional 
satisfaction demanded. The hypothesis would thus seemoto 
destroy in great measure the value of the belief which it seeks to 
justify and establish. 

See F. W. H. Myers, Human Personality and its Survival of Bodily 
Death (ist od., London, 1903; and ed., alwidgcd and edited by L. R 
Myers, iandon, 1907); Morton Prince, The Dissociation of a Person¬ 
ality (L<Mion, 1906); T. Jastrow, The Subconscious (London, 1906), 
See also many papers by various hands in Proceedings of the Societv 
for Psychical Research, especially In part xlvi., vol. xviii., and th'e 
literature rcierred to under XasNCE. (W. McD.) 
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